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NOVEL COMPOSITIONS AND METHODS FOR CANCER 

10 

The present application is a continuing application of U.S.S.N.s 09/747,377, filed December 
22, 2000 and 09/798,586, filed March 2, 2001, and applications entitled Novel Compositions 
and Methods for Cancer filed October 23, 2001, November 8, 2001, November 30, 2001, and 
December 20, 2001, all of which are expressly incorporated herein by reference. 

15 

FIELD OF THE INVENTION 

The present invention relates to novel sequences for use in diagnosis and treatment of 
cancer, especially carcinomas, as well as the use of the novel compositions in screening 
20 methods. 

BACKGROUND OF THE INVENTION 

Oncogenes are genes that can cause cancer. Carcinogenesis can occur by a wide variety of 
25 mechanisms, including infection of cells by viruses containing oncogenes, activation of 

protooncogenes in the host genome, and mutations of protooncogenes and tumor suppressor 
genes. 

There are a number of viruses known to be involved in human cancer as well as in animal 
30 cancer. Of particular interest here are viruses that do not contain oncogenes themselves; 
these are slow-transforming retroviruses. They induce tumors by integrating into the host 
genome.and affecting neighboring protooncogenes in a variety of ways, including promoter 
insertion, enhancer insertion, and/or truncation of a protooncogene or tumor suppressor gene. 
The analysis of sequences at or near the insertion sites led to the identification of a number of 
35 new protooncogenes. 

With respect to lymphoma and leukemia, murine leukemia retrovirus (MuLV), such as SL3-3 
or Akv, is a potent inducer of tumors when inoculated into susceptible newborn mice, or when 
carried in the germline. A number of sequences have been identified as relevant in the 
40 induction of lymphoma and leukemia by analyzing the insertion sites; see Sorensen et al., J. 
of Virology 74:2161 (2000); Hansen et al., Genome Res. 10(2):237-43 (2000); Sorensen et 
al., J. Virology 70:4063 (1996); Sorensen et al., J. Virology 67:71 18 (1993); Joosten et al., 
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Virology 268:308 (2000); and Li et al., Nature Genetics 23:348 (1999); all of which are 
expressly incorporated by reference herein. 

Lymphomas are a collection of cancers involving the lymphatic system and are generally 
s categorized as Hodgkin's disease and Non-Hodgkin lymphoma. Hodgkin's lymphomas are of 
B lymphocyte origin. Non-Hodgkin lymphomas are a collection of over 30 different types of 
cancers including T and B lymphomas. Leukemia is a disease of the blood forming tissues 
and includes B and T cell lymphocytic leukemias. It is characterized by an abnormal and 
persistent increase in the number of leukocytes and the amount of bone marrow, with 
10 enlargement of the spleen and lymph nodes. 

Breast cancer is one of the most significant diseases that affects women. At the current rate, 
American women have a 1 in 8 risk of developing breast cancer by age 95 (American Cancer 
Society, 1992). Treatment of breast cancer at later stages is often futile and disfiguring, 

15 making early detection a high priority in medical management of the disease. 

Accordingly, it is an object of the invention to provide sequences involved in cancer and in 
particular in oncogenesis. 

20 

SUMMARY OF THE INVENTION 

In accordance with the objects outlined above, the present invention provides methods for 
screening for compositions which modulate carcinomas, especially lymphoma and leukemia. 
25 Also provided herein are methods of inhibiting proliferation of a cell, preferably a lymphoma 
cell. Methods of treatment of carcinomas, including diagnosis, are also provided herein. 

In one aspect, a method of screening drug candidates comprises providing a cell that 
expresses a carcinoma associated (CA) gene or fragments thereof. Preferred embodiments 
3 0 of CA genes are genes which are differentially expressed in cancer cells, preferably 
lymphatic, breast, prostate or epithelial cells, compared to other cells. Preferred 
embodiments of CA genes used in the methods herein include, but are not limited to the 
nucleic acids selected from Tables 1-1 12. The method further includes adding a drug 
candidate to the cell and determining the effect of the drug candidate on the expression of the 
35 CA gene. 

In one embodiment, the method of screening drug candidates includes comparing the level of 
expression in the absence of the drug candidate to the level of expression in the presence of 
the drug candidate. 
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Also provided herein is a method of screening for a bioactive agent capable of binding to a 
CA protein (CAP), the method comprising combining the CAP and a candidate bioactive 
agent, and determining the binding of the candidate agent to the CAP. 

Further provided herein is a method for screening for a bioactive agent capable of modulating 
the activity of a CAP. In one embodiment, the method comprises combining the CAP and a 
candidate bioactive agent, and determining the effect of the candidate agent on the bioactivity 
of the CAP. 

Also provided is a method of evaluating the effect of a candidate carcinoma drug comprising 
administering the drug to a patient and removing a cell sample from the patient. The 
expression profile of the cell is then determined. This method may further comprise 
comparing the expression profile of the patient to an expression profile of a heathy individual. 

In a further aspect, a method for inhibiting the activity of an CA protein is provided. In one 
embodiment, the method comprises administering to a patient an inhibitor of a CA protein 
preferably selected from the group consisting of the sequences outlined in Tables 1-112 or 
their complements. 

A method of neutralizing the effect of a CA protein, preferably a protein encoded by a nucleic 
acid selected from the group of sequences outlined in Tables 1-112, is also provided. 
Preferably, the method comprises contacting an agent specific for said protein with said 
protein in an amount sufficient to effect neutralization. 

Moreover, provided herein is a biochip comprising a nucleic acid segment which encodes a 
CA protein, preferably selected from the sequences outlined in Tables 1-1 12. 

Also provided herein is a method for diagnosing or determining the propensity to carcinomas, 
especially lymphoma or leukemia by sequencing at least one carcinoma or lymphoma gene 
of an individual. In yet another aspect of the invention, a method is provided for determining 
carcinoma including lymphoma and leukemia gene copy number in an individual. 

Novel sequences are also provided herein. Other aspects of the invention will become 
apparent to the skilled artisan by the following description of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a number of sequences associated with carcinomas, 
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especially lymphoma, breast cancer or prostate cancer. The relatively tight linkage between 
clonally-integrated proviruses and protooncogenes forms "provirus tagging", in which slow- 
transforming retroviruses that act by an insertion mutation mechanism are used to isolate 
protooncogenes. In some models, uninfected animals have low cancer rates, and infected 
5 animals have high cancer rates. It is known that many of the retroviruses involved do not 
carry transduced host protooncogenes or pathogenic frans-acting viral genes, and thus the 
cancer incidence must therefor be a direct consequence of proviral integration effects into 
host protooncogenes. Since proviral integration is random, rare integrants will "activate" host 
protooncogenes that provide a selective growth advantage, and these rare events result in 
10 new proviruses at clonal stoichiometries in tumors. 

The use of oncogenic retroviruses, whose sequences insert into the genome of the host 
organism resulting in carcinoma, allows the identification of host sequences involved in 
carcinoma. These sequences may then be used in a number of different ways, including 
15 diagnosis, prognosis, screening for modulators (including both agonists and antagonists), 

antibody generation (for immunotherapy and imaging), etc. However, as will be appreciated 
by those in the art, oncogenes that are identified in one type of cancer such as lymphoma or 
leukemia have a strong likelihood of being involved in other types of cancers as well. Thus, 
while the sequences outlined herein are initially identified as correlated with lymphoma, they 
20 can also be found in other types of cancers as well, outlined below. 

Accordingly, the present invention provides nucleic acid and protein sequences that are 
associated with carcinoma, herein termed “carcinoma associated” or “CA” sequences. In a 
preferred embodiment, the present invention provides nucleic acid and protein sequences 
25 that are associated with carcinomas which originate in lymphatic tissue, herein termed 
“lymphoma associated” , “leukemia associated” or “LA" sequences. 

Suitable cancers which can be diagnosed or screened for using the methods of the present 
invention include cancers classified by site or by histological type. Cancers classified by site 
30 include cancer of the oral cavity and pharynx (lip, tongue, salivary gland, floor of mouth, gum 
and other mouth, nasopharynx, tonsil, oropharynx, hypopharynx, other oral/pharynx); cancers 
of the digestive system (esophagus; stomach; small intestine; colon and rectum; anus, anal 
canal, and anorectum; liver; intrahepatic bile duct; gallbladder; other biliary; pancreas; 
retroperitoneum; peritoneum, omentum, and mesentery; other digestive); cancers of the 
35 respiratory system (nasal cavity, middle ear, and sinuses; larynx; lung and bronchus; pleura; 
trachea, mediastinum, and other respiratory); cancers of the mesothelioma; bones and joints; 
and soft tissue, including heart; skin cancers, including melanomas and other non-epithelial 
skin cancers; Kaposi’s sarcoma and breast cancer; cancer of the female genital system 
(cervix uteri; corpus uteri; uterus, nos; ovary; vagina; vulva; and other female genital); cancers 
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of the male genital system (prostate gland; testis; penis; and other male genital); cancers of 
the urinary system (urinary bladder; kidney arid renal pelvis; ureter; and other urinary); 
cancers of the eye and orbit; cancers of the brain and nervous system (brain; and other 
nervous system); cancers of the endocrine system (thyroid gland and other endocrine, 

5 including thymus); cancers of the lymphomas (hodgkin's disease and non-hodgkin's 

lymphoma), multiple myeloma, and leukemias (lymphocytic leukemia; myeloid leukemia; 
monocytic leukemia; and other leukemias). 

Other cancers, classified by histological type, that may be associated with the sequences of 
10 the invention include, but are not limited to. Neoplasm, malignant; Carcinoma, NOS; 

Carcinoma, undifferentiated, NOS; Giant and spindle cell carcinoma; Small cell carcinoma, 
NOS; Papillary carcinoma, NOS; Squamous cell carcinoma, NOS; Lymphoepithelial 
carcinoma; Basal cell carcinoma, NOS; Pilomatrix carcinoma; Transitional cell carcinoma, 
NOS; Papillary transitional cell carcinoma; Adenocarcinoma, NOS; Gastrinoma, malignant; 

15 Cholangiocarcinoma; Hepatocellular carcinoma, NOS; Combined hepatocellular carcinoma 
and cholangiocarcinoma; Trabecular adenocarcinoma; Adenoid cystic carcinoma; 
Adenocarcinoma in adenomatous polyp; Adenocarcinoma, familial polyposis coli; Solid 
carcinoma, NOS; Carcinoid tumor, malignant; Branchiolo-alveolar adenocarcinoma; Papillary 
adenocarcinoma, NOS; Chromophobe carcinoma; Acidophil carcinoma; Oxyphilic 
20 adenocarcinoma; Basophil carcinoma; Clear cell adenocarcinoma, NOS; Granular cell 
carcinoma; Follicular adenocarcinoma, NOS; Papillary and follicular adenocarcinoma; 
Nonencapsulating sclerosing carcinoma; Adrenal cortical carcinoma; Endometroid carcinoma; 
Skin appendage carcinoma; Apocrine adenocarcinoma; Sebaceous adenocarcinoma; 
Ceruminous adenocarcinoma; Mucoepidermoid carcinoma; Cystadenocarcinoma, NOS; 

25 Papillary cystadenocarcinoma, NOS; Papillary serous cystadenocarcinoma; Mucinous 

cystadenocarcinoma, NOS; Mucinous adenocarcinoma; Signet ring cell carcinoma; Infiltrating 
duct carcinoma; Medullary carcinoma, NOS; Lobular carcinoma; Inflammatory carcinoma; 
Pagefs disease, mammary; Acinar cell carcinoma; Adenosquamous carcinoma; 
Adenocarcinoma w/ squamous metaplasia; Thymoma, malignant; Ovarian stromal tumor, 

30 malignant; Thecoma, malignant; Granulosa cell tumor, malignant; Androblastoma, malignant; 
Sertoli cell carcinoma; Leydig cell tumor, malignant; Lipid cell tumor, malignant; 
Paraganglioma, malignant; Extra-mammary paraganglioma, malignant; Pheochromocytoma; 
Glomangiosarcoma; Malignant melanoma, NOS; Amelanotic melanoma; Superficial 
spreading melanoma; Malig melanoma in giant pigmented nevus; Epithelioid cell melanoma; 
35 Blue nevus, malignant; Sarcoma, NOS; Fibrosarcoma, NOS; Fibrous histiocytoma, malignant; 
Myxosarcoma; Liposarcoma, NOS; Leiomyosarcoma, NOS; Rhabdomyosarcoma, NOS; 
Embryonal rhabdomyosarcoma; Alveolar rhabdomyosarcoma; Stromal sarcoma, NOS; Mixed 
tumor, malignant NOS; Mullerian mixed tumor, Nephroblastoma; Hepatoblastoma; 
Carcinosarcoma, NOS; Mesenchymoma, malignant; Brenner tumor, malignant; Phyllodes 
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tumor, malignant; Synovial sarcoma, NOS; Mesothelioma, malignant; Dysgerminoma; 
Embryonal carcinoma, NOS; Teratoma, malignant, NOS; Struma ovarii, malignant; 
Choriocarcinoma; Mesonephroma, malignant; Hemangiosarcoma; Hemangioendothelioma, 
malignant; Kaposi's sarcoma; Hemangiopericytoma, malignant; Lymphangiosarcoma; 

5 Osteosarcoma, NOS; Juxtacortical osteosarcoma; Chondrosarcoma, NOS; 

Chondroblastoma, malignant; Mesenchymal chondrosarcoma; Giant cell tumor of bone; 
Ewing’s sarcoma; Odontogenic tumor, malignant; Ameloblastic odontosarcoma; 
Ameloblastoma, malignant; Ameloblastic fibrosarcoma; Pinealoma, malignant; Chordoma; 
Glioma, malignant; Ependymoma, NOS; Astrocytoma, NOS; Protoplasmic astrocytoma; 

10 Fibrillary astrocytoma; Astroblastoma; Glioblastoma, NOS; Oligodendroglioma, NOS; 
Oligodendroblastoma; Primitive neuroectodermal; Cerebellar sarcoma, NOS; 
Ganglioneuroblastoma; Neuroblastoma, NOS; Retinoblastoma, NOS; Olfactory neurogenic 
tumor; Meningioma, malignant; Neurofibrosarcoma; Neurilemmoma, malignant; Granular cell 
tumor, malignant; Malignant lymphoma, NOS; Hodgkin's disease, NOS; Hodgkin's; 

15 paragranuloma, NOS; Malignant lymphoma, small lymphocytic; Malignant lymphoma, large 
cell, diffuse; Malignant lymphoma, follicular, NOS; Mycosis fungoides; Other specified non- 
Hodgkin's lymphomas; Malignant histiocytosis; Multiple myeloma; Mast cell sarcoma; 
Immunoproliferative small intestinal disease; Leukemia, NOS; Lymphoid leukemia, NOS; 
Plasma cell leukemia; Erythroleukemia; Lymphosarcoma cell leukemia; Myeloid leukemia, 

20 NOS; Basophilic leukemia; Eosinophilic leukemia; Monocytic leukemia, NOS; Mast cell 
leukemia; Megakaryoblastic leukemia; Myeloid sarcoma; and Hairy cell leukemia. 

In addition, the genes may be involved in other diseases, such as but not limited to diseases 
associated with aging or neurodegenerative diseases. 

25 

Association in this context means that the nucleotide or protein sequences are either 
differentially expressed, activated, inactivated or altered in carcinomas as compared to 
normal tissue. As outlined below, CA sequences include those that are up-regulated (i.e. 
expressed at a higher level), as well as those that are down-regulated (i.e. expressed at a 
30 lower level), in carcinomas. CA sequences also include sequences which have been altered 
(i.e., truncated sequences or sequences with substitutions, deletions or insertions, including 
point mutations) and show either the same expression profile or an altered profile. In a 
preferred embodiment, the CA sequences are from humans; however, as will be appreciated 
by those in the art, CA sequences from other organisms may be useful in animal models of 
35 disease and drug evaluation; thus, other CA sequences are provided, from vertebrates, 

including mammals, including rodents (rats, mice, hamsters, guinea pigs, etc.), primates, farm 
animals (including sheep, goats, pigs, cows, horses, etc). In some cases, prokaryotic CA 
sequences may be useful. CA sequences from other organisms may be obtained using the 
techniques outlined below. 
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CA sequences can include both nucleic acid and amino acid sequences. In a preferred 
embodiment, the CA sequences are recombinant nucleic acids. By the term "recombinant 
nucleic acid" herein is meant nucleic acid, originally formed in vitro, in general, by the 
s manipulation of nucleic acid by polymerases and endonucleases, in a form not normally found 
in nature. Thus an isolated nucleic acid, in a linear form, or an expression vector formed in 
vitro by ligating DNA molecules that are not normally joined, are both considered recombinant 
for the purposes of this invention. It is understood that once a recombinant nucleic acid is 
made and reintroduced into a host cell or organism, it will replicate non-recombinantly, i.e. 

10 using the in vivo cellular machinery of the host cell rather than in vitro manipulations; 

however, such nucleic acids, once produced recombinantly, although subsequently replicated 
non-recombinantly, are still considered recombinant for the purposes of the invention. 

Similarly, a "recombinant protein" is a protein made using recombinant techniques, i.e. 

15 through the expression of a recombinant nucleic acid as depicted above. A recombinant 
protein is distinguished from naturally occurring protein by at least one or more 
characteristics. For example, the protein may be isolated or purified away from some or all of 
the proteins and compounds with which it is normally associated in its wild type host, and thus 
may be substantially pure. For example, an isolated protein is unaccompanied by at least 
20 some of the material with which it is normally associated in its natural state, preferably 
constituting at least about 0.5%, more preferably at least about 5% by weight of the total 
protein in a given sample. A substantially pure protein comprises at least about 75% by 
weight of the total protein, with at least about 80% being preferred, and at least about 90% 
being particularly preferred. The definition includes the production of an CA protein from one 
25 organism in a different organism or host cell. Alternatively, the protein may be made at a 
significantly higher concentration than is normally seen, through the use of an inducible 
promoter or high expression promoter, such that the protein is made at increased 
concentration levels. Alternatively, the protein may be in a form not normally found in nature, 
as in the addition of an epitope tag or amino acid substitutions, insertions and deletions, as 
30 discussed below. 

In a preferred embodiment, the CA sequences are nucleic acids. As will be appreciated by 
those in the art and is more fully outlined below, CA sequences are useful in a variety of 
applications, including diagnostic applications, which will detect naturally occurring nucleic 
35 acids, as well as screening applications; for example, biochips comprising nucleic acid probes 
to the CA sequences can be generated. In the broadest sense, then, by “nucleic acid” or 
"oligonucleotide" or grammatical equivalents herein means at least two nucleotides 
covalently linked together. A nucleic acid of the present invention will generally contain 
phosphodiester bonds, although in some cases, as outlined below (for example in antisense 
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applications or when a candidate agent is a nucleic acid), nucleic acid analogs may be used 
that have alternate backbones, comprising, for example, phosphoramidate (Beaucage et al., 
Tetrahedron 49(10):1925 (1993) and references therein; Letsinger, J. Org. Chem. 35:3800 
(1970); Sprinzl et al., Eur. J. Biochem. 81:579 (1977); Letsinger et al., Nucl. Acids Res. 

5 14:3487 (1986); Sawai et al, Chem. Lett. 805 (1984), Letsinger et al., J. Am. Chem. Soc. 

110:4470 (1988); and Pauwels et al., Chemica Scripta 26:141 91986)), phosphorothioate 
(Mag et al., Nucleic Acids Res. 19:1437 (1991); and U.S. Patent No. 5,644,048), 
phosphorodithioate (Briu etal., J Am. Chem. Soc. 111:2321 (1989), O- 
methylphophoroamidite linkages (see Eckstein, Oligonucleotides and Analogues: A Practical 
10 Approach, Oxford University Press), and peptide nucleic acid backbones and linkages (see 
Egholm, J. Am. Chem. Soc. 114:1895 (1992); Meier et al., Chem. Int. Ed. Engl. 31:1008 
(1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207 (1996), all of which 
are incorporated by reference). Other analog nucleic acids include those with positive 
backbones (Denpcy et al., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic backbones 
15 (U.S. Patent Nos. 5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863; Kiedrowshi et 

al., Angew. Chem. Inti. Ed. English 30:423 (1991); Letsinger et al., J. Am. Chem. Soc. 

1 10:4470 (1988); Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994); Chapters 2 and 3, 
ASC Symposium Series 580, “Carbohydrate Modifications in Antisense Research”, Ed. Y.S. 
Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal Chem. Lett. 4:395 
20 (1994); Jeffs et al., J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett. 37:743 (1996)) and 

non-ribose backbones, including those described in U.S. Patent Nos. 5,235,033 and 
5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, “Carbohydrate Modifications 
in Antisense Research", Ed. Y.S. Sanghui and P. Dan Cook. Nucleic acids containing one or 
more carbocyclic sugars are also included within one definition of nucleic acids (see Jenkins 
25 etal., Chem. Soc. Rev. (1995) pp169-176). Several nucleic acid analogs are described in 
Rawls, C & E News June 2, 1997 page 35. All of these references are hereby expressly 
incorporated by reference. These modifications of the ribose-phosphate backbone may be 
done for a variety of reasons, for example to increase the stability and half-life of such 
molecules in physiological environments for use in anti-sense applications or as probes on a 
30 biochip. 

As will be appreciated by those in the art, all of these nucleic acid analogs may find use in the 
present invention. In addition, mixtures of naturally occurring nucleic acids and analogs can 
be made; alternatively, mixtures of different nucleic acid analogs, and mixtures of naturally 
35 occurring nucleic acids and analogs may be made. 

The nucleic acids may be single stranded or double stranded, as specified, or contain 
portions of both double stranded or single stranded sequence. As will be appreciated by 
those in the art, the depiction of a single strand “Watson" also defines the sequence of the 
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other strand “Crick"; thus the sequences described herein also includes the complement of 
the sequence. The nucleic acid may be DNA; both genomic and cDNA, RNA or a hybrid, 
where the nucleic acid contains any combination of deoxyribo- and ribo-nucleotides, and any 
combination of bases, including uracil, adenine, thymine, cytosine, guanine, inosine, xanthine 
5 hypoxanthine, isocytosine, isoguanine, etc. As used herein, the term “nucleoside” includes 
nucleotides and nucleoside and nucleotide analogs, and modified nucleosides such as amino 
modified nucleosides. In addition, “nucleoside” includes non-naturally occurring analog 
structures. Thus for example the individual units of a peptide nucleic acid, each containing a 
base, are referred to herein as a nucleoside. 

10 

An CA sequence can be initially identified by substantial nucleic acid and/or amino acid 
sequence homology to the CA sequences outlined herein. Such homology can be based 
upon the overall nucleic acid or amino acid sequence, and is generally determined as outlined 
below, using either homology programs or hybridization conditions. 

15 

The CA sequences of the invention were initially identified as described herein; basically, 
infection of mice with murine leukemia viruses (MLV) resulted in lymphoma, although many 
of these sequences will also be involved in other cancers as is generally outlined herein. 

20 The CA sequences outlined herein comprise the insertion sites for the virus. In general, the 
retrovirus can cause carcinomas in three basic ways: first of all, by inserting upstream of a 
normally silent host gene and activating it (e.g. promoter insertion); secondly, by truncating a 
host gene that leads to oncogenesis; or by enhancing the transcription of a neighboring gene. 
For example, retrovirus enhancers, including SL3-3, are known to act on genes up to 
25 approximately 200 kilobases of the insertion site. 

In a preferred embodiment, CA sequences are those that are up-regulated in carcinomas; that 
is, the expression of these genes is higher in carcinoma tissue as compared to normal tissue 
of the same differentiation stage. “Up-regulation” as used herein means at least about 50%, 
30 more preferably at least about 100%, more preferably at least about 150%, more preferably, 
at least about 200%, with from 300 to at least 1000% being especially preferred. 

In a preferred embodiment, CA sequences are those that are down-regulated in carcinomas; 
that is, the expression of these genes is lower in carcinoma tissue as compared to normal I 
35 tissue of the same differentiation stage. “Down-regulation” as used herein means at least 

about 50%, more preferably at least about 100%, more preferably at least about 150%, more 
preferably, at least about 200%, with from 300 to at least 1000% being especially preferred. 

In a preferred embodiment, CA sequences are those that are altered but show either the 
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same 

expression profile or an altered profile as compared to normal lymphoid tissue of the same 
differentiation stage. “Altered CA sequences" as used herein refers to sequences which are 
truncated, contain insertions or contain point mutations. 

5 

CA proteins of the present invention may be classified as secreted proteins, transmembrane 
proteins or intracellular proteins. 

In a preferred embodiment the CA protein is an intracellular protein. Intracellular proteins 
10 may be found in the cytoplasm and/or in the nucleus. Intracellular proteins are involved in all 
aspects of cellular function and replication (including, for example, signaling pathways); 
aberrant expression of such proteins results in unregulated or deregulated cellular processes. 
For example, many intracellular proteins have enzymatic activity such as protein kinase 
activity, protein phosphatase activity, protease activity, nucleotide cyclase activity, 

15 polymerase activity and the like. Intracellular proteins also serve as docking proteins that are 
involved in organizing complexes of proteins, or targeting proteins to various subcellular 
localizations, and are involved in maintaining the structural integrity of organelles. 

An increasingly appreciated concept in characterizing intracellular proteins is the presence in 
2 o the proteins of one or more motifs for which defined functions have been attributed. In 

addition to the highly conserved sequences found in the enzymatic domain of proteins, highly 
conserved sequences have been identified in proteins that are involved in protein-protein 
interaction. For example, Src-homology-2 (SH2) domains bind tyrosine-phosphorylated 
targets in a sequence dependent manner. PTB domains, which are distinct from SH2 
25 domains, also bind tyrosine phosphorylated targets. SH3 domains bind to proline-rich targets. 
In addition, PH domains, tetratricopeptide repeats and WD domains to name only a few, have 
been shown to mediate protein-protein interactions. Some of these may also be involved in 
binding to phospholipids or other second messengers. As will be appreciated by one of 
ordinary skill in the art, these motifs can be identified on the basis of primary sequence; thus, 
30 an analysis of the sequence of proteins may provide insight into both the enzymatic potential 
of the molecule and/or molecules with which the protein may associate. 

In a preferred embodiment, the CA sequences are transmembrane proteins. Transmembrane 
proteins are molecules that span the phospholipid bilayer of a cell. They may have an 
35 intracellular domain, an extracellular domain, or both. The intracellular domains of such 

proteins may have a number of functions including those already described for intracellular 
proteins. For example, the intracellular domain may have enzymatic activity and/or may 
serve as a binding site for additional proteins. Frequently the intracellular domain of 
transmembrane proteins serves both roles. For example certain receptor tyrosine kinases 
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have both protein kinase activity and SH2 domains. In addition, autophosphorylation of 
tyrosines on the receptor molecule itself, creates binding sites for additional SH2 domain 
containing proteins. 

s Transmembrane proteins may contain from one to many transmembrane domains. For 
example, receptor tyrosine kinases, certain cytokine receptors, receptor guanylyl cyclases 
and receptor serine/threonine protein kinases contain a single transmembrane domain. 
However, various other proteins including channels and adenylyl cyclases contain numerous 
transmembrane domains. Many important cell surface receptors are classified as “seven 
xo transmembrane domain" proteins, as they contain 7 membrane spanning regions. Important 
transmembrane protein receptors include, but are not limited to insulin receptor, insulin Jike 
growth factor receptor, human growth hormone receptor, glucose transporters, transferrin 
receptor, epidermal growth factor receptor, low density lipoprotein receptor, epidermal growth 
factor receptor, leptin receptor, interleukin receptors, e g. IL_1 receptor, IL_2 receptor, etc. 
is 

Characteristics of transmembrane domains include approximately 20 consecutive 
hydrophobic amino acids that may be followed by charged amino acids. Therefore, upon 
analysis of the amino acid sequence of a particular protein, the localization and number of 
transmembrane domains within the protein may be predicted. 

20 

The extracellular domains of transmembrane proteins are diverse; however, conserved motifs 
are found repeatedly among various extracellular domains. Conserved structure and/or 
functions have been ascribed to different extracellular motifs. For example, cytokine 
receptors are characterized by a cluster of cysteines and a WSXWS (W= tryptophan, S= 

25 serine, X=any amino acid) motif. Immunoglobulin-like domains are highly conserved. Mucin- 
like domains may be involved in cell adhesion and leucine-rich repeats participate in protein- 
protein interactions. 

Many extracellular domains are involved in binding to other molecules. In one aspect, 

30 extracellular domains are receptors. Factors that bind the receptor domain include circulating 
ligands, which may be peptides, proteins, or small molecules such as adenosine and the like. 
For example, growth factors such as EGF, FGF and PDGF are circulating growth factors that 
bind to their cognate receptors to initiate a variety of cellular responses. Other factors include 
cytokines, mitogenic factors, neurotrophic factors and the like. Extracellular domains also 
35 bind to cell-associated molecules. In this respect, they mediate cell-cell interactions. Cell- 
associated ligands can be tethered to the cell for example via a glycosylphosphatidylinositol 
(GPI) anchor, or may themselves be transmembrane proteins. Extracellular domains also 
associate with the extracellular matrix and contribute to the maintenance of the cell structure. 
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CA proteins that are transmembrane are particularly preferred in the present invention as they 
are good targets for immunotherapeutics, as are described herein. In addition, as outlined 
below, transmembrane proteins can be also useful in imaging modalities. 

5 It will also be appreciated by those in the art that a transmembrane protein can be made 

soluble by removing transmembrane sequences, for example through recombinant methods. 
Furthermore, transmembrane proteins that have been made soluble can be made to be 
secreted through recombinant means by adding an appropriate signal sequence. 

10 In a preferred embodiment, the CA proteins are secreted proteins; the secretion of which can 
be either constitutive or regulated. These proteins have a signal peptide or signal sequence 
that targets the molecule to the secretory pathway. Secreted proteins are involved in 
numerous physiological events; by virtue of their circulating nature, they serve to transmit 
signals to various other cell types. The secreted protein may function in an autocrine manner 

15 (acting on the cell that secreted the factor), a paracrine manner (acting on cells in close 
proximity to the cell that secreted the factor) or an endocrine manner (acting on cells at a 
distance). Thus secreted molecules find use in modulating or altering numerous aspects of 
physiology. CA proteins that are secreted proteins are particularly preferred in the present 
invention as they serve as good targets for diagnostic markers, for example for blood tests. 

20 

An CA sequence is initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the CA sequences outlined herein. Such homology can be based upon the 
overall nucleic acid or amino acid sequence, and is generally determined as outlined below, 
using either homology programs or hybridization conditions. 

25 

As used herein, a nucleic acid is a "CA nucleic acid" if the overall homology of the nucleic 
acid sequence to one of the nucleic acids of Tables 1-1 12 is preferably greater than about 
75%, more preferably greater than about 80%, even more preferably greater than about 85% 
and most preferably greater than 90%. In some embodiments the homology will be as high 

30 as about 93 to 95 or 98%. In a preferred embodiment, the sequences which are used to 
determine sequence identity or similarity are selected from those of the nucleic acids of 
Tables 1-112. In another embodiment, the sequences are naturally occurring allelic variants 
of the sequences of the nucleic acids of Tables 1-112. In another embodiment, the 
sequences are sequence variants as further described herein. 

35 

Homology in this context means sequence similarity or identity, with identity being preferred. 

A preferred comparison for homology purposes is to compare the sequence containing 
sequencing errors to the correct sequence. This homology will be determined using standard 
techniques known in the art, including, but not limited to, the local homology algorithm of 
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Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment algorithm of 
Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for similarity method of 
Pearson & Lipman, PNAS USA 85:2444 (1988), by computerized implementations of these 
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software 
s Package, Genetics Computer Group, 575 Science Drive, Madison, Wl), the Best Fit sequence 
program described by Devereux et al., Nucl. Acid Res. 12:387-395 (1984), preferably using 
the default settings, or by inspection. 

One example of a useful algorithm is PILEUP. PILEUP creates a multiple sequence 
10 alignment from a group of related sequences using progressive, pairwise alignments. It can 
also plot a tree showing the clustering relationships used to create the alignment. PILEUP 
uses a simplification of the progressive alignment method of Feng & Doolittle, J. Mol. Evol. 
35:351-360 (1987); the method is similar to that described by Higgins & Sharp CABIOS 
5:151-153 (1989). Useful PILEUP parameters including a default gap weight of 3.00, a 
is default gap length weight of 0.10, and weighted end gaps. 

Another example of a useful algorithm is the BLAST algorithm, described in Altschul et al., J. 
Mol. Biol. 215, 403-410, (1990) and Karlin etal., PNAS USA 90:5873-5787 (1993). A 
particularly useful BLAST program is the WU-BLAST-2 program which was obtained from 
Altschul et al., Methods in Enzymology, 266: 460-480 (1996); http://blast.wustl], WU-BLAST- 
20 2 uses several search parameters, most of which are set to the default values. The 

adjustable parameters are set with the following values: overlap span =1, overlap fraction = 
0.125, word threshold (T) = 1 1. The HSP S and HSP S2 parameters are dynamic values and 
are established by the program itself depending upon the composition of the particular 
sequence and composition of the particular database against which the sequence of interest 
25 is being searched; however, the values may be adjusted to increase sensitivity. A % amino 
acid sequence identity value is determined by the number of matching identical residues 
divided by the total number of residues of the "longer" sequence in the aligned region. The 
"longer” sequence is the one having the most actual residues in the aligned region (gaps 
introduced by WU-Blast-2 to maximize the alignment score are ignored). 

30 

Thus, "percent (%) nucleic acid sequence identity" is defined as the percentage of nucleotide 
residues in a candidate sequence that are identical with the nucleotide residues of the nucleic 
acids of Tables 1-112. A preferred method utilizes the BLASTN module of WU-BLAST-2 set 
to the default parameters, with overlap span and overlap fraction set to 1 and 0.125, 

35 respectively. 

The alignment may include the introduction of gaps in the sequences to be aligned. In 
addition, for sequences which contain either more or fewer nucleotides than those of the 
nucleic acids of Tables 1-112, it is understood that the percentage of homology will be 
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determined based on the number of homologous nucleosides in relation to the total number of 
nucleosides. Thus, for example, homology of sequences shorter than those of the sequences 
identified herein and as discussed below, will be determined using the number of nucleosides 
in the shorter sequence. 

5 

In one embodiment, the nucleic acid homology is determined through hybridization studies. 
Thus, for example, nucleic acids which hybridize under high stringency to the nucleic acids 
identified in the figures, or their complements, are considered CA sequences. High 
stringency conditions are known in the art; see for example Maniatis et al., Molecular 
10 Cloning: A Laboratory Manual, 2d Edition, 1989, and Short Protocols in Molecular Biology, ed. 
Ausubel, et al., both of which are hereby incorporated by reference. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer sequences 
hybridize specifically at higher temperatures. An extensive guide to the hybridization of 
nucleic acids is found in Tijssen, Techniques in Biochemistry and Molecular Biology- 
15 Hybridization with Nucleic Acid Probes, “Overview of principles of hybridization and the 

strategy of nucleic acid assays” (1993). Generally, stringent conditions are selected to be 
about 5-10°C lower than the thermal melting point (Tm) for the specific sequence at a defined 
ionic strength pH. The Tm is the temperature (under defined ionic strength, pH and nucleic 
acid concentration) at which 50% of the probes complementary to the target hybridize to the 
20 target sequence at equilibrium (as the target sequences are present in excess, at Tm, 50% of 
the probes are occupied at equilibrium). Stringent conditions will be those in which the salt 
concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion 
concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for 
short probes (e.g. 10 to 50 nucleotides) and at least about 60°C for long probes (e.g. greater 
25 than 50 nucleotides). Stringent conditions may also be achieved with the addition of 
destabilizing agents such as formamide. 

In another embodiment, less stringent hybridization conditions are used; for example, 
moderate or low stringency conditions may be used, as are known in the art; see Maniatis 
and Ausubel, supra, and Tijssen, supra. 

30 

In addition, the CA nucleic acid sequences of the invention are fragments of larger genes, i.e. 
they are nucleic acid segments. Alternatively, the CA nucleic acid sequences can serve as 
indicators of oncogene position, for example, the CA sequence may be an enhancer that 
activates a protooncogene. “Genes” in this context includes coding regions, non-coding 
35 regions, and mixtures of coding and non-coding regions. Accordingly, as will be appreciated 
by those in the art, using the sequences provided herein, additional sequences of the CA 
genes can be obtained, using techniques well known in the art for cloning either longer 
sequences or the full length sequences; see Maniatis et al., and Ausubel, et al., supra, hereby 
expressly incorporated by reference. In general, this is done using PCR, for example, kinetic 
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PCR. 

Once the CA nucleic acid is identified, it can be cloned and, if necessary, its constituent parts 
recombined to form the entire CA nucleic acid. Once isolated from its natural source, e g., 

5 contained within a plasmid or other vector or excised therefrom as a linear nucleic acid 
segment, the recombinant CA nucleic acid can be further used as a probe to identify and 
isolate other CA nucleic acids, for example additional coding regions. It can also be used as 
a "precursor" nucleic acid to make modified or variant CA nucleic acids and proteins. 

10 The CA nucleic acids of the present invention are used in several ways. In a first 

embodiment, nucleic acid probes to the CA nucleic acids are made and attached to biochips 
to be used in screening and diagnostic methods, as outlined below, or for administration, for 
example for gene therapy and/or antisense applications. Alternatively, the CA nucleic acids 
that include coding regions of CA proteins can be put into expression vectors for the 
is expression of CA proteins, again either for screening purposes or for administration to a 
patient. 

In a preferred embodiment, nucleic acid probes to CA nucleic acids (both the nucleic acid 
sequences outlined in the figures and/or the complements thereof) are made. The nucleic 
20 acid probes attached to the biochip are designed to be substantially complementary to the CA 
nucleic acids, i.e. the target sequence (either the target sequence of the sample or to other 
probe sequences, for example in sandwich assays), such that hybridization of the target 
sequence and the probes of the present invention occurs. As outlined below, this 
complementarity need not be perfect; there may be any number of base pair mismatches 
25 which will interfere with hybridization between the target sequence and the single stranded 

nucleic acids of the present invention. However, if the number of mutations is so great that no 
hybridization can occur under even the least stringent of hybridization conditions, the 
sequence is not a complementary target sequence. Thus, by “substantially complementary" 
herein is meant that the probes are sufficiently complementary to the target sequences to 
30 hybridize under normal reaction conditions, particularly high stringency conditions, as outlined 
herein. 

A nucleic acid probe is generally single stranded but can be partially single and partially 
double stranded. The strandedness of the probe is dictated by the structure, composition, 

35 and properties of the target sequence. In general, the nucleic acid probes range from about 8 
to about 100 bases long, with from about 10 to about 80 bases being preferred, and from 
about 30 to about 50 bases being particularly preferred. That is, generally whole genes are 
not used. In some embodiments, much longer nucleic acids can be used, up to hundreds of 
bases. 
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In a preferred embodiment, more than one probe per sequence is used, with either 
overlapping probes or probes to different sections of the target being used. That is, two, 
three, four or more probes, with three being preferred, are used to build in a redundancy for a 
5 particular target. The probes can be overlapping (i.e. have some sequence in common), or 
separate. 

As will be appreciated by those in the art, nucleic acids can be attached or immobilized to a 
solid support in a wide variety of ways. By “immobilized” and grammatical equivalents herein 
10 is meant the association or binding between the nucleic acid probe and the solid support is 
sufficient to be stable under the conditions of binding, washing, analysis, and removal as 
outlined below. The binding can be covalent or non-covalent By “non-covalent binding” and 
grammatical equivalents herein is meant one or more of either electrostatic, hydrophilic, and 
hydrophobic interactions. Included in non-covalent binding is the covalent attachment of a 
is molecule, such as, streptavidin to the support and the non-covalent binding of the biotinylated 
probe to the streptavidin. By “covalent binding" and grammatical equivalents herein is meant 
that the two moieties, the solid support and the probe, are attached by at least one bond, 
including sigma bonds, pi bonds and coordination bonds. Covalent bonds can be formed 
directly between the probe and the solid support or can be formed by a cross linker or by 
20 inclusion of a specific reactive group on either the solid support or the probe or both 

molecules. Immobilization may also involve a combination of covalent and non-covalent 
interactions. 

In general, the probes are attached to the biochip in a wide variety of ways, as will be 
25 appreciated by those in the art. As described herein, the nucleic acids can either be 

synthesized first, with subsequent attachment to the biochip, or can be directly synthesized on 
the biochip. 

The biochip comprises a suitable solid substrate. By “substrate" or “solid support” or other 
30 grammatical equivalents herein is meant any material that can be modified to contain discrete 
individual sites appropriate for the attachment or association of the nucleic acid probes and is 
amenable to at least one detection method. As will be appreciated by those in the art, the 
number of possible substrates are very large, and include, but are not limited to, glass and 
modified or functionalized glass, plastics (including acrylics, polystyrene and copolymers of 
35 styrene and other materials, polypropylene, polyethylene, polybutylene, polyurethanes, 
Teflon™, etc.), polysaccharides, nylon or nitrocellulose, resins, silica or silica_based 
materials including silicon and modified silicon, carbon, metals, inorganic glasses, etc. In 
general, the substrates allow optical detection and do not appreciably fluoresce. 
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In a preferred embodiment, the surface of the biochip and the probe may be derivatized with 
chemical functional groups for subsequent attachment of the two. Thus, for example, the 
biochip is derivatized with a chemical functional group including, but not limited to, amino 
groups, carboxy groups, oxo groups and thiol groups, with amino groups being particularly 
5 preferred. Using these functional groups, the probes can be attached using functional groups 
on the probes. For example, nucleic acids containing amino groups can be attached to 
surfaces comprising amino groups, for example using linkers as are known in the art; for 
example, homo-or hetero-bifunctional linkers as are well known (see 1994 Pierce Chemical 
Company catalog, technical section on crossjinkers, pages 155_200, incorporated herein by 
10 reference). In addition, in some cases, additional linkers, such as alkyl groups (including 
substituted and heteroalkyl groups) may be used. 

In this embodiment, the oligonucleotides are synthesized as is known in the art, and then 
attached to the surface of the solid support. As will be appreciated by those skilled in the art, 
is either the 5' or 3' terminus may be attached to the solid support, or attachment may be via an 
internal nucleoside. 

In an additional embodiment, the immobilization to the solid support may be very strong, yet 
non-covalent. For example, biotinylated oligonucleotides can be made, which bind to 
20 surfaces covalently coated with streptavidin, resulting in attachment. 

Alternatively, the oligonucleotides may be synthesized on the surface, as is known in the art. 
For example, photoactivation techniques utilizing photopolymerization compounds and 
techniques are used. In a preferred embodiment, the nucleic acids can be synthesized in 
25 situ, using well known photolithographic techniques, such as those described in WO 

95/25116; WO 95/35505; U S. Patent Nos. 5,700,637 and 5,445,934; and references cited 
within, all of which are expressly incorporated by reference; these methods of attachment 
form the basis of the Affymetrix GeneChip technology. 

30 In addition to the solid-phase technology represented by biochip arrays, gene expression can 
also be quantified using liquid-phase arrays. One such system is kinetic polymerase chain 
reaction (PCR). Kinetic PCR allows for the simultaneous amplification and quantification of 
specific nucleic acid sequences. The specificity is derived from synthetic oligonucleotide 
primers designed to preferentially adhere to single-stranded nucleic acid sequences 
35 bracketing the target site. This pair of oligonucleotide primers form specific, non-covalently 
bound complexes on each strand of the target sequence. These complexes facilitate in vitro 
transcription of double-stranded DNA in opposite orientations. Temperature cycling of the 
reaction mixture creates a continuous cycle of primer binding, transcription, and re-melting of 
the nucleic acid to individual strands. The result is an exponential increase of the target 
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dsDNA product This product can be quantified in real time either through the use of an 
intercalating dye or a sequence specific probe. SVBR® Greene I, is an example of an 
intercalating dye, that preferentially binds to dsDNA resulting in a concomitant increase in the 
fluorescent signal. Sequence specific probes, such as used with TaqMan® technology, 

5 consist of a fluorochrome and a quenching molecule covalently bound to opposite ends of an 
oligonucleotide. The probe is designed to selectively bind the target DNA sequence between 
the two primers. When the DNA strands are synthesized during the PCR reaction, the 
fluorochrome is cleaved from the probe by the exonuclease activity of the polymerase 
resulting in signal dequenching. The probe signaling method can be more specific than the 
10 intercalating dye method, but in each case, signal strength is proportional to the dsDNA 

product produced. Each type of quantification method can be used in multi-well liquid phase 
arrays with each well representing primers and/or probes specific to nucleic acid sequences 
of interest. When used with messenger RNA preparations of tissues or cell lines, and an 
array of probe/primer reactions can simultaneously quantify the expression of multiple gene 
15 products of interest. See Germer, S., et al., Genome Res. 10:258-266 (2000); Heid, C. A., et 
al., Genome Res. 6, 986-994 (1996). 

In a preferred embodiment, CA nucleic acids encoding CA proteins are used to make a 
variety of expression vectors to express CA proteins which can then be used in screening 
20 assays, as described below. The expression vectors may be either self-replicating 

extrachromosomal vectors or vectors which integrate into a host genome. Generally, these 
expression vectors include transcriptional and translational regulatory nucleic acid operably 
linked to the nucleic acid encoding the CA protein. The term "control sequences" refers to 
DNA sequences necessary for the expression of an operably linked coding sequence in a 
25 particular host organism. The control sequences that are suitable for prokaryotes, for 

example, include a promoter, optionally an operator sequence, and a ribosome binding site. 
Eukaryotic cells are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked” when it is placed into a functional relationship with another 
30 nucleic acid sequence. For example, DNA for a presequence or secretory leader is operably 
linked to DNA for a polypeptide if it is expressed as a preprotein that participates in the 
secretion of the polypeptide; a promoter or enhancer is operably linked to a coding sequence 
if it affects the transcription of the sequence; or a ribosonrie binding site is operably linked to a 
coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked" 
35 means that the DNA sequences being linked are contiguous, and, in the case of a secretory 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. 
Linking is accomplished by ligation at convenient restriction sites. If such sites do not exist, 
synthetic oligonucleotide adaptors or linkers are used in accordance with conventional 
practice. The transcriptional and translational regulatory nucleic acid will generally be 
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appropriate to the host cell used to express the CA protein; for example, transcriptional and 
translational regulatory nucleic acid sequences from Bacillus are preferably used to express 
the CA protein in Bacillus. Numerous types of appropriate expression vectors, and suitable 
regulatory sequences are known in the art for a variety of host cells. 

5 

In general, the transcriptional and translational regulatory sequences may include, but are not 
limited to, promoter sequences, ribosomal binding sites, transcriptional start and stop 
sequences, translational start and stop sequences, and enhancer or activator sequences. In 
a preferred embodiment, the regulatory sequences include a promoter and transcriptional 
10 start and stop sequences. 

Promoter sequences encode either constitutive or inducible promoters. The promoters may 
be either naturally occurring promoters or hybrid promoters. Hybrid promoters, which 
combine elements of more than one promoter, are also known in the art, and are useful in the 
is present invention. 

In addition, the expression vector may comprise additional elements. For example, the 
expression vector may have two replication systems, thus allowing it to be maintained in two 
organisms, for example in mammalian or insect cells for expression and in a procaryotic host 
20 for cloning and amplification. Furthermore, for integrating expression vectors, the expression 
vector contains at least one sequence homologous to the host cell genome, and preferably 
two homologous sequences which flank the expression construct. The integrating vector may 
be directed to a specific locus in the host cell by selecting the appropriate homologous 
sequence for inclusion in the vector. Constructs for integrating vectors are well known in the 
25 art 

In addition, in a preferred embodiment, the expression vector contains a selectable marker 
gene to allow the selection of transformed host cells. Selection genes are well known in the 
art and will vary with the host cell used. 

3 0 The CA proteins of the present invention are produced by culturing a host cell transformed 
with an expression vector containing nucleic acid encoding an CA protein, under the 
appropriate conditions to induce or cause expression of the CA protein. The conditions 
appropriate for CA protein expression will vary with the choice of the expression vector and 
the host cell, and will be easily ascertained by one skilled in the art through routine 
35 experimentation. For example, the use of constitutive promoters in the expression vector will 
require optimizing the growth and proliferation of the host cell, while the use of an inducible 
promoter requires the appropriate growth conditions for induction. In addition, in some 
embodiments, the timing of the harvest is important. For example, the baculoviral systems 
used in insect cell expression are lytic viruses, and thus harvest time selection can be crucial 
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for product yield. 

Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect, plant and 
animal cells, including mammalian cells. Of particular interest are Drosophila melanogaster 
5 cells, Saccharomyces cerevisiae and other yeasts, E. coli. Bacillus subtilis, Sf9 cells, Cl 29 
cells, 293 cells, Neurospora, BHK, CHO, COS, Hela cells, THP1 cell line (a macrophage cell 
line) and human cells and cell lines. 

In a preferred embodiment, the CA proteins are expressed in mammalian cells. Mammalian 
10 expression systems are also known in the art, and include retroviral systems. A preferred 
expression vector system is a retroviral vector system such as is generally described in 
PCT/US97/01019 and PCT/US97/01048, both of which are hereby expressly incorporated by 
reference. Of particular use as mammalian promoters are the promoters from mammalian 
viral genes, since the viral genes are often highly expressed and have a broad host range. 

15 Examples include the SV40 early promoter, mouse mammary tumor virus LTR promoter, 
adenovirus major late promoter, herpes simplex virus promoter, and the CMV promoter. 
Typically, transcription termination and polyadenylation sequences recognized by mammalian 
cells are regulatory regions located 3’ to the translation stop codon and thus, together with the 
promoter elements, flank the coding sequence. Examples of transcription terminator and 
20 polyadenlytion signals include those derived form SV40. 

The methods of introducing exogenous nucleic acid into mammalian hosts, as well as other 
hosts, is well known in the art, and will vary with the host cell used. Techniques include 
dextran-mediated transfection, calcium phosphate precipitation, polybrene mediated 
25 transfection, protoplast fusion, electroporation, viral infection, encapsulation of the 
polynucleotide(s) in liposomes, and direct microinjection of the DNA into nuclei. 

In a preferred embodiment, CA proteins are expressed in bacterial systems. Bacterial 
expression systems are well known in the art. Promoters from bacteriophage may also be 
30 used and are known in the art. In addition, synthetic promoters and hybrid promoters are also 
useful; for example, the tac promoter is a hybrid of the trp and lac promoter sequences. 
Furthermore, a bacterial promoter can include naturally occurring promoters of non-bacterial 
origin that have the ability to bind bacterial RNA polymerase and initiate transcription. In 
addition to a functioning promoter sequence, an efficient ribosome binding site is desirable. 

35 The expression vector may also include a signal peptide sequence that provides for secretion 
of the CA protein in bacteria. The protein is either secreted into the growth media (gram- 
positive bacteria) or into the periplasmic space, located between the inner and outer 
membrane of the cell (gram-negative bacteria). The bacterial expression vector may also 
include a selectable marker gene to allow for the selection of bacterial strains that have been 
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transformed. Suitable selection genes include genes which render the bacteria resistant to 
drugs such as ampicillin, chloramphenicol, erythromycin, kanamycin, neomycin and 
tetracycline. Selectable markers also include biosynthetic genes, such as those in the 
histidine, tryptophan and leucine biosynthetic pathways. These components are assembled 
5 into expression vectors. Expression vectors for bacteria are well known in the art, and include 
vectors for Bacillus subtilis, E. coli, Streptococcus cremoris, and Streptococcus lividans, 
among others. The bacterial expression vectors are transformed into bacterial host cells 
using techniques well known in the art, such as calcium chloride treatment, electroporation, 
and others. 

10 

In one embodiment, CA proteins are produced in insect cells. Expression vectors for the 
transformation of insect cells, and in particular, baculovirus-based expression vectors, are 
well known in the art. 

15 In a preferred embodiment, CA protein is produced in yeast cells. Yeast expression systems 
are well known in the art, and include expression vectors for Saccharomyces cerevisiae, 
Candida albicans and C. maltosa, Hansenula polymorpha, Kluyveromyces fragilis and K. 
lactis, Pichia guillerimondii and P. pastoris, Schizosaccharomyces pombe, and Yanrowia 

lipolytica. 

20 

The CA protein may also be made as a fusion protein, using techniques well known in the art. 
Thus, for example, for the creation of monoclonal antibodies. If the desired epitope is small, 
the CA protein may be fused to a carrier protein to form an immunogen. Alternatively, the CA 
protein may be made as a fusion protein to increase expression, or for other reasons. For 

25 example, when the CA protein is an CA peptide, the nucleic acid encoding the peptide may 
be linked to other nucleic acid for expression purposes. 

In one embodiment, the CA nucleic acids, proteins and antibodies of the invention are 
labeled. By "labeled" herein is meant that a compound has at least one element, isotope or 

30 chemical compound attached to enable the detection of the compound. In general, labels fall 
into three classes: a) isotopic labels, which may be radioactive or heavy isotopes; b) immune 
labels, which may be antibodies or antigens; and c) colored or fluorescent dyes. The labels 
may be incorporated into the CA nucleic acids, proteins and antibodies at any position. For 
example, the label should be capable of- producing, either directly or indirectly, a detectable 

35 signal. The detectable moiety may be a radioisotope, such as 3 H, 14 C, 32 P, 35 S, or 125 l, a 

fluorescent or chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, 
or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or horseradish 
peroxidase. Any method known in the art for conjugating the antibody to the label may be 
employed, including those methods described by Hunter et al.. Nature, 144:945 (1962); 
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David et al., Biochemistry, 13:1014 (1974); Pain et al., J. Immunol. Meth., 40:219 (1981); and 
Nygren, J. Histochem. and Cytochem., 30:407 (1982). 

Accordingly, the present invention also provides CA protein sequences. An CA protein of the 
5 present invention may be identified in several ways. “Protein” in this sense includes proteins, 
polypeptides, and peptides. As will be appreciated by those in the art, the nucleic acid 
sequences of the invention can be used to generate protein sequences. There are a variety 
of ways to do this, including cloning the entire gene and verifying its frame and amino acid 
sequence, or by comparing it to known sequences to search for homology to provide a frame, 
10 assuming the CA protein has homology to some protein in the database being used. 

Generally, the nucleic acid sequences are input into a program that will search all three 
frames for homology. This is done in a preferred embodiment using the following NCBI 
Advanced BLAST parameters. The program is blastx or blastn. The database is nr. The 
input data is as “Sequence in FASTA format". The organism list is “none". The “expect” is 
is 10; the filter is default. The “descriptions” is 500, the “alignments" is 500, and the “alignment 
view” is pairwise. The “query Genetic Codes” is standard (1). The matrix is BLOSUM62; gap 
existence cost is 1 1, per residue gap cost is 1 ; and the lambda ratio is .85 default. This 
results in the generation of a putative protein sequence. 

20 Also included within one embodiment of CA proteins are amino acid variants of the naturally 
occurring sequences, as determined herein. Preferably, the variants are preferably greater 
than about 75% homologous to the wild-type sequence, more preferably greater than about 
80%, even more preferably greater than about 85% and most preferably greater than 90%. 

In some embodiments the homology will be as high as about 93 to 95 or 98%. As for nucleic 
25 acids, homology in this context means sequence similarity or identity, with identity being 

preferred. This homology will be determined using standard techniques known in the art as 
are outlined above for the nucleic acid homologies. 

CA proteins of the present invention may be shorter or longer than the wild type amino acid 
30 sequences. Thus, in a preferred embodiment, included within the definition of CA proteins 
are portions or fragments of the wild type sequences herein. In addition, as outlined above, 
the CA nucleic acids of the invention may be used to obtain additional coding regions, and 
thus additional protein sequence, using techniques known in the art. 

35 In a preferred embodiment, the CA proteins are derivative or variant CA proteins as compared 
to the wild-type sequence. That is, as outlined more fully below, the derivative CA peptide will 
contain at least one amino acid substitution, deletion or insertion, with amino acid 
substitutions being particularly preferred. The amino acid substitution, insertion or deletion 
may occur at any residue within the CA peptide. 
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Also included in an embodiment of CA proteins of the present invention are amino acid 
sequence variants. These variants fall into one or more of three classes: substitutional, 
insertional or deletional variants. These variants ordinarily are prepared by site specific 
5 mutagenesis of nucleotides in the DNA encoding the CA protein, using cassette or PCR 

mutagenesis or other techniques well known in the art, to produce DNA encoding the variant, 
and thereafter expressing the DNA in recombinant cell culture as outlined above. However, 
variant CA protein fragments having up to about 100-150 residues may be prepared by in 
vitro synthesis using established techniques. Amino acid sequence variants are 
10 characterized by the predetermined nature of the variation, a feature that sets them apart 
from naturally occurring allelic or interspecies variation of the CA protein amino acid 
sequence. The variants typically exhibit the same qualitative biological activity as the 
naturally occurring analogue, although variants can also be selected which have modified 
characteristics as will be more fully outlined below. 

15 

While the site or region for introducing an amino acid sequence variation is predetermined, 
the mutation per se need not be predetermined. For example, in order to optimize the 
performance of a mutation at a given site, random mutagenesis may be conducted at the 
target codon or region and the expressed CA variants screened for the optimal combination of 
20 desired activity. Techniques for making substitution mutations at predetermined sites in DNA 
having a known sequence are well known, for example, Ml 3 primer mutagenesis and LAR 
mutagenesis. Screening of the mutants is done using assays of CA protein activities. 

Amino acid substitutions are typically of single residues; insertions usually will be on the order 
25 of from about 1 to 20 amino acids, although considerably larger insertions may be tolerated. 

Deletions range from about 1 to about 20 residues, although in some cases deletions may be 
much larger. 

Substitutions, deletions, insertions or any combination thereof may be used to arrive at a final 
30 derivative. Generally these changes are done on a few amino acids to minimize the alteration 
of the molecule. However, larger changes may be tolerated in certain circumstances. When 
small alterations in the characteristics of the CA protein are desired, substitutions are 
generally made in accordance with the following chart: 

35 Chart I 

Original Residue Exemplary Substitutions 
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Ala 


Ser 


Arg 


Lys 


Asn 


Gin, His 


Asp 


Glu 


Cys 


Ser 


Gin 


Asn 


Glu 


Asp 


Gly 


Pro 


His 


Asn, Gin 


lie 


Leu, Val 


Leu 


lie, Val 


Lys 


Arg. Gin, Glu 


Met 


Leu, lie 


Phe 


Met, Leu, Tyr 


Ser 


Thr 


Thr 


Ser 


Trp 


Tyr 


Tyr 


Trp, Phe 


Val 


He, Leu 



Substantial changes in function or immunological identity are made by selecting substitutions 
that are less conservative than those shown in Chart I. For example, substitutions may be 
made which more significantly affect: the structure of the polypeptide backbone in the area of 
5 the alteration, for example the alpha-helical or beta-sheet structure; the charge or 
hydrophobicity of the molecule at the target site; or the bulk of the side chain. The 
substitutions which in general are expected to produce the greatest changes in the 
polypeptide’s properties are those in which (a) a hydrophilic residue, e g. seryl or threonyl is 
substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl, valyl or 

10 alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c) a residue 

having an electropositive side chain, e g. lysyl, arginyl, or histidyl, is substituted for (or by) an 
electronegative residue, e.g. glutamyl or aspartyl; or (d) a residue having a bulky side chain, 
e.g. phenylalanine, is substituted for (or by) one not having a side chain, e.g. glycine. 

is The variants typically exhibit the same qualitative biological activity and will elicit the same 

immune response as the naturally-occurring analogue, although variants also are selected to 
modify the characteristics of the CA proteins as needed. Alternatively, the variant may be 
designed such that the biological activity of the CA protein is altered. For example, 
glycosylation sites may be altered or removed, dominant negative mutations created, etc. 

20 
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Covalent modifications of CA polypeptides are included within the scope of this invention, for 
example for use in screening. One type of covalent modification includes reacting targeted 
amino acid residues of an CA polypeptide with an organic derivatizing agent that is capable of 
reacting with selected side chains or the N-or C-terminal residues of an CA polypeptide. 

5 Derivatization with bifunctional agents is useful, for instance, for crosslinking CA polypeptides 
to a water-insoluble support matrix or surface for use in the method for purifying anti-CA 
antibodies or screening assays, as is more fully described below. Commonly used 
crosslinking agents include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N- 
hydroxysuccinimide esters, for example, esters with 4-azidosalicylic acid, homobifunctional 
10 imidoesters, including disuccinimidyl esters such as 3,3’-dithiobis(succinimidylpropionate), 
bifunctional maleimides such as bis-N-maleimido-1, 8-octane and agents such as methyl-3- 
[(p-azidophenyl)d'ithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the 
15 corresponding glutamyl and aspartyl residues, respectively, hydroxylation of proline and 

lysine, phosphorylation of hydroxyl groups of seryl, threonyl or tyrosyl residues, methylation of 
the a-amino groups of lysine, arginine, and histidine side chains [T.E. Creighton, Proteins: 
Structure and Molecular Properties, W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)], 
acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

20 

Another type of covalent modification of the CA polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the 
native glycosylation pattern" is intended for purposes herein to mean deleting one or more 
carbohydrate moieties found in native sequence CA polypeptide, and/or adding one or more 
25 glycosylation sites that are not present in the native sequence CA polypeptide. 

Addition of glycosylation sites to CA polypeptides may be accomplished by altering the amino 
acid sequence thereof. The alteration may be made, for example, by the addition of, or 
substitution by, one or more serine or threonine residues to the native sequence CA 
30 polypeptide (for O-linked glycosylation sites). The CA amino acid sequence may optionally 
be altered through changes at the DNA level, particularly by mutating the DNA encoding the 
CA polypeptide at preselected bases such that codons are generated that will translate into 
the desired amino acids. 

35 Another means of increasing the number of carbohydrate moieties on the CA polypeptide is 
by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are 
described in the art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and 
Wriston, LACrit. Rev. Biochem., pp. 259-306 (1981). 
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Removal of carbohydrate moieties present on the CA polypeptide may be accomplished 
chemically or enzymatically or by mutational substitution of codons encoding for amino acid 
residues that serve as targets for glycosylation. Chemical deglycosylation techniques are 
known in the art and described, for instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 

5 259:52 (1987) and by Edge et al., Anal. Biochem., 118:131 (1981). Enzymatic cleavage of 

carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo-and 
exo-glycosidases as described by Thotakura et al., Meth. Enzymol., 138:350 (1987). 

Another type of covalent modification of CA comprises linking the CA polypeptide to one of a 
10 variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 

4,301,144; 4,670,417; 4,791,192 or 4,179,337. 

CA polypeptides of the present invention may also be modified in a way to form chimeric 
15 molecules comprising an CA polypeptide fused to another, heterologous polypeptide or amino 
acid sequence. In one embodiment, such a chimeric molecule comprises a fusion of an CA 
polypeptide with a tag polypeptide which provides an epitope to which an anti-tag antibody 
can selectively bind. The epitope tag is generally placed at the amino-or carboxyl-terminus of 
the CA polypeptide, although internal fusions may also be tolerated in some instances. The 
20 presence of such epitope-tagged forms of an CA polypeptide can be detected using an 
antibody against the tag polypeptide. Also, provision of the epitope tag enables the CA 
polypeptide to be readily purified by affinity purification using an anti-tag antibody or another 
type of affinity matrix that binds to the epitope tag. In an alternative embodiment, the chimeric 
molecule may comprise a fusion of an CA polypeptide with an immunoglobulin ora particular 
25 region of an immunoglobulin. For a bivalent form of the chimeric molecule, such a fusion 
could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag 
30 polypeptide and its antibody 12CA5 [Field et al., Mol. Cell. Biol., 8:2159-2165 (1988)]; the c- 
myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al., Molecular 
and Cellular Biology, 5:3610-3616 (1985)]; and the Herpes Simplex virus glycoprotein D (gD) 
tag and its antibody [Paborsky et al., Protein Engineering, 3(6):547-553 (1990)]. Other tag 
polypeptides include the Flag-peptide [Hopp et al., BioTechnology, 6:1204-1210 (1988)]; the 
35 KT3 epitope peptide [Martin et al.. Science, 255:192-194 (1992)); tubulin epitope peptide 

[Skinner et al., J. Biol. Chem., 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide 
tag [Lutz-Freyermuth etal., Proc. Natl. Acad. Sci. USA, 87:6393-6397 (1990)]. 

Also included with the definition of CA protein in one embodiment are other CA proteins of the 
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CA family, and CA proteins from other organisms, which are cloned and expressed as 
outlined below. Thus, probe or degenerate polymerase chain reaction (PCR) primer 
sequences may be used to find other related CA proteins from humans or other organisms. 

As will be appreciated by those in the art, particularly useful probe and/or PCR primer 
5 sequences include the unique areas of the CA nucleic acid sequence. As is generally known 
in the art, preferred PCR primers are from about 15 to about 35 nucleotides in length, with 
from about 20 to about 30 being preferred, and may contain inosine as needed. The 
conditions for the PCR reaction are well known in the art. 

10 In addition, as is outlined herein, CA proteins can be made that are longer than those 
encoded by the nucleic acids of the figures, for example, by the elucidation of additional 
sequences, the addition of epitope or purification tags, the addition of other fusion sequences, 
etc. 

15 CA proteins may also be identified as being encoded by CA nucleic acids. Thus, CA proteins 
are encoded by nucleic acids that will hybridize to the sequences of the sequence listings, or 
their complements, as outlined herein. 

In a preferred embodiment, the invention provides CA antibodies. In a preferred embodiment, 
20 when the CA protein is to be used to generate antibodies, for example for immunotherapy, the 
CA protein should share at least one epitope or determinant with the full length protein. By 
"epitope" or "determinant" herein is meant a portion of a protein which will generate and/or 
bind an antibody or T-cell receptor in the context of MHC. Thus, in most instances, antibodies 
made to a smaller CA protein will be able to bind to the full length protein. In a preferred 
25 embodiment, the epitope is unique; that is, antibodies generated to a unique epitope show 
little or no cross-reactivity. 

In one embodiment, the term “antibody” includes antibody fragments, as are known in the art, 
including Fab, Fab 2 , single chain antibodies (Fv for example), chimeric antibodies, etc., either 
30 produced by the modification of whole antibodies or those synthesized de novo using 
recombinant DNA technologies. 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal 
antibodies can be raised in a mammal, for example, by one or more injections of an 
35 immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent and/or 

adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. 
The immunizing agent may include a protein encoded by a nucleic acid of the figures or 
fragment thereof or a fusion protein thereof. It may be useful to conjugate the immunizing 
agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
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such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which 
may be employed include Freund's complete adjuvant and MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). The immunization protocol 
5 may be selected by one skilled in the art without undue experimentation. 

The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature, 
256:495 (1975). In a hybridoma method, a mouse, hamster, or other appropriate host animal, 
io is typically immunized with an immunizing agent to elicit lymphocytes that produce or are 
capable of producing antibodies that will specifically bind to the immunizing agent. 
Alternatively, the lymphocytes may be immunized in vitro. The immunizing agent will typically 
include a polypeptide encoded by a nucleic acid of Tables 1-112, or fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes ("PBLs") are used if 
15 cells of human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
[Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59- 
103). Immortalized cell lines are usually transformed mammalian cells, particularly myeloma 
20 cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are 

employed. The hybridoma cells may be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
25 typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

In one embodiment, the antibodies are bispecific antibodies. Bispecifc antibodies are 
monoclonal, preferably human or humanized, antibodies that have binding specificities for at 
3 o least two different antigens. In the present case, one of the binding specificities is for a 

protein encoded by a nucleic acid of Tables 1-1 12, or a fragment thereof, the other one is for 
any other antigen, and preferably for a cell-surface protein or receptor or receptor subunit, 
preferably one that is tumor specific. 

35 In a preferred embodiment, the antibodies to CA are capable of reducing or eliminating the 
biological function of CA, as is described below. That is, the addition of anti-CA antibodies 
(either polyclonal or preferably monoclonal) to CA (or cells containing CA) may reduce or 
eliminate the CA activity. Generally, at least a 25% decrease in activity is preferred, with at 
least about 50% being particularly preferred and about a 95-100% decrease being especially 
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preferred. 

In a preferred embodiment the antibodies to the CA proteins are humanized antibodies. 
Humanized forms of non_human (e g., murine) antibodies are chimeric molecules of 
5 immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab’, F(ab’) 2 
or other antigen binding subsequences of antibodies) which contain minimal sequence 
derived from non_human immunoglobulin. Humanized antibodies include human 
immunoglobulins (recipient antibody) in which residues form a complementary determining 
region (CDR) of the recipient are replaced by residues from a CDR of a non_human species 
10 (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and 
capacity. In some instances, Fv framework residues of the human immunoglobulin are 
replaced by corresponding non_human residues. Humanized antibodies may also comprise 
residues which are found neither in the recipient antibody nor in the imported CDR or 
framework sequences. In general, the humanized antibody will comprise substantially all of at 
15 least one, and typically two, variable domains, in which all or substantially all of the CDR 

regions correspond to those of a non_human immunoglobulin and all or substantially all of the 
framework residues (FR) regions are those of a human immunoglobulin consensus sequence. 
The humanized antibody optimally also will comprise at least a portion of an immunoglobulin 
constant region (Fc), typically that of a human immunoglobulin (Jones et al., Nature, 

20 321:522_525 (1986); Riechmann et al., Nature, 332:323_329 (1988); and Presta, Curr. Op. 

Struct. Biol., 2:593_596 (1992)]. 

Methods for humanizing non_human antibodies are well known in the art. Generally, a 
humanized antibody has one or more amino acid residues introduced into it from a source 
25 which is non_human. These non_human amino acid residues are often referred to as import 
residues, which are typically taken from an import variable domain. Humanization can be 
essentially performed following the method of Winter and co_workers [Jones et al., Nature, 
321:522_525 (1986); Riechmann etal., Nature, 332:323_327 (1988); Verhoeyen et al.. 
Science, 239:1534_1536 (1988)], by substituting rodent CDRs or CDR sequences for the 
30 corresponding sequences of a human antibody. Accordingly, such humanized antibodies are 
chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact 
human variable domain has been substituted by the corresponding sequence from a 
non_human species. In practice, humanized antibodies are typically human antibodies in 
which some CDR residues and possibly some FR residues are substituted by residues from 
35 analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including 
phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); Marks etal., 

J. Mol. Biol., 222:581 (1991)]. The techniques of Cole et al. and Boerner et al. are also 
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available for the preparation of human monoclonal antibodies [Cole et al., Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985) and Boerneret al., J. Immunol , 
147(1):86_95 (1991)]. Similarly, human antibodies can be made by introducing human 
immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous 
5 immunoglobulin genes have been partially or completely inactivated. Upon challenge, human 
antibody production is observed, which closely resembles that seen in humans in all respects, 
including gene rearrangement, assembly, and antibody repertoire. This approach is 
described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in the following scientific publications: Marks et al., 

10 Bio/Technology 10, 779_783 (1992); Lonberg et al., Nature 368 856_859 (1994); Morrison, 
Nature 368, 8 1 2_1 3 (1994); Fishwild etal., Nature Biotechnology 14, 845_51 (1996); 
Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg and Huszar, Intern. Rev. Immunol. 
13 65_93 (1995). 

15 By immunotherapy is meant treatment of a carcinoma with an antibody raised against an CA 
protein. As used herein, immunotherapy can be passive or active. Passive immunotherapy 
as defined herein is the passive transfer of antibody to a recipient (patient). Active 
immunization is the induction of antibody and/or T-cell responses in a recipient (patient). 
Induction of an immune response is the result of providing the recipient with an antigen to 
20 which antibodies are raised. As appreciated by one of ordinary skill in the art, the antigen 

may be provided by injecting a polypeptide against which antibodies are desired to be raised 
into a recipient, or contacting the recipient with a nucleic acid capable of expressing the 
antigen and under conditions for expression of the antigen. 

25 In a preferred embodiment, oncogenes which encode secreted growth factors may be 

inhibited by raising antibodies against CA proteins that are secreted proteins as described 
above. Without being bound by theory, antibodies used for treatment, bind and prevent the 
secreted protein from binding to its receptor, thereby inactivating the secreted CA protein. 

30 In another preferred embodiment, the CA protein to which antibodies are raised is a 

transmembrane protein. Without being bound by theory, antibodies used for treatment, bind 
the extracellular domain of the CA protein and prevent it from binding to other proteins, such 
as circulating ligands or cell-associated molecules. The antibody may cause down-regulation 
of the transmembrane CA protein. As will be appreciated by one of ordinary skill in the art, 

35 the antibody may be a competitive, non-competitive or uncompetitive inhibitor of protein 

binding to the extracellular domain of the CA protein. The antibody is also an antagonist of 
the CA protein. Further, the antibody prevents activation of the transmembrane CA protein. 

In one aspect, when the antibody prevents the binding of other molecules to the CA protein, 
the antibody prevents growth of the cell. The antibody may also sensitize the cell to cytotoxic 
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agents, including, but not limited to TNF-a, TNF-p, IL-1, INF-y and IL-2, or chemotherapeutic 
agents including 5FU, vinblastine, actinomycin D, cisplatin, methotrexate, and the like. In 
some instances the antibody belongs to a sub-type that activates serum complement when 
complexed with the transmembrane protein thereby mediating cytotoxicity. Thus, carcinomas 
5 may be treated by administering to a patient antibodies directed against the transmembrane 
CA protein. 

In another preferred embodiment, the antibody is conjugated to a therapeutic moiety. In one 
aspect the therapeutic moiety is a small molecule that modulates the activity of the CA 
10 protein. In another aspect the therapeutic moiety modulates the activity of molecules 

associated with or in close proximity to the CA protein. The therapeutic moiety may inhibit 
enzymatic activity such as protease or protein kinase activity associated with carcinoma. 

In a preferred embodiment, the therapeutic moiety may also be a cytotoxic agent. In this 
15 method, targeting the cytotoxic agent to tumor tissue or cells, results in a reduction in the 
number of afflicted cells, thereby reducing symptoms associated with carcinomas, including 
lymphoma. Cytotoxic agents are numerous and varied and include, but are not limited to, 
cytotoxic drugs or toxins or active fragments of such toxins. Suitable toxins and their 
corresponding fragments include diphtheria A chain, exotoxin A chain, ricin A chain, abrin A 
20 chain, curcin, crotin, phenomycin, enomycin and the like. Cytotoxic agents also include 

radiochemicals made by conjugating radioisotopes to antibodies raised against CA proteins, 
or binding of a radionuclide to a chelating agent that has been covalently attached to the 
antibody. Targeting the therapeutic moiety to transmembrane CA proteins not only serves to 
increase the local concentration of therapeutic moiety in the carcinoma of interest, i.e., 

25 lymphoma, but also serves to reduce deleterious side effects that may be associated with the 
therapeutic moiety. 

In another preferred embodiment, the CA protein against which the antibodies are raised is an 
intracellular protein. In this case, the antibody may be conjugated to a protein which 
30 facilitates entry into the cell. In one case, the antibody enters the cell by endocytosis. In 

another embodiment, a nucleic acid encoding the antibody is administered to the individual or 
cell. Moreover, wherein the CA protein can be targeted within a cell, i.e., the nucleus, an 
antibody thereto contains a signal for that target localization, i.e., a nuclear localization signal. 

35 The CA antibodies of the invention specifically bind to CA proteins. By "specifically bind" 

herein is meant that the antibodies bind to the protein with a binding constant in the range of 
at least 1C 4 - 1C 6 M' 1 , with a preferred range being 10' 7 - 10' 9 M' 1 . 

In a preferred embodiment, the CA protein is purified or isolated after expression. CA 
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proteins may be isolated or purified in a variety of ways known to those skilled in the art 
depending on what other components are present in the sample. Standard purification 
methods include electrophoretic, molecular, immunological and chromatographic techniques, 
including ion exchange, hydrophobic, affinity, and reverse-phase HPLC chromatography, and 
5 chromatofocusing. For example, the CA protein may be purified using a standard anti-CA 
antibody column. Ultrafiltration and diafiltration techniques, in conjunction with protein 
concentration, are also useful. For general guidance in suitable purification techniques, see 
Scopes, R., Protein Purification, Springer-Verlag, NY (1982). The degree of purification 
necessary will vary depending on the use of the CA protein. In some instances no purification 
10 will be necessary. 

Once expressed and purified if necessary, the CA proteins and nucleic acids are useful in a 
number of applications. 

15 In one aspect, the expression levels of’genes are determined for different cellular states in the 
carcinoma phenotype; that is, the expression levels of genes in normal tissue and in 
carcinoma tissue (and in some cases, for varying severities of lymphoma that relate to 
prognosis, as outlined below) are evaluated to provide expression profiles. An expression 
profile of a particular cell state or point of development is essentially a “fingerprint” of the 
20 state; while two states may have any particular gene similarly expressed, the evaluation of a 
number of genes simultaneously allows the generation of a gene expression profile that is 
unique to the state of the cell. By comparing expression profiles of cells in different states, 
information regarding which genes are important (including both up- and down-regulation of 
genes) in each of these states is obtained. Then, diagnosis may be done or confirmed: does 
25 tissue from a particular patient have the gene expression profile of normal or carcinoma 
tissue. 

“Differential expression,” or grammatical equivalents as used herein, refers to both qualitative 
as well as quantitative differences in the genes temporal and/or cellular expression patterns 
30 within and among the cells. Thus, a differentially expressed gene can qualitatively have its 
expression altered, including an activation or inactivation, in, for example, normal versus 
carcinoma tissue. That is, genes may be turned on or turned off in a particular state, relative 
to another state. As is apparent to the skilled artisan, any comparison of two or more states 
can be made. Such a qualitatively regulated gene will exhibit an expression pattern within a 
35 state or cell type which is detectable by standard techniques in one such state or cell type, but 
is not detectable in both. Alternatively, the determination is quantitative in that expression is 
increased or decreased; that is, the expression of the gene is either upregulated, resulting in 
an increased amount of transcript, or downregulated, resulting in a decreased amount of 
transcript. The degree to which expression differs need only be large enough to quantify via 



32 




WO 03/008583 



PCT/US01/51291 



standard characterization techniques as outlined below, such as by use of Affymetrix 
GeneChip® expression arrays, Lockhart, Nature Biotechnology, 14:1675-1680(1996), hereby 
expressly incorporated by reference. Other techniques include, but are not limited to, 
quantitative reverse transcriptase PCR, Northern analysis and RNase protection. As outlined 
5 above, preferably the change in expression (i.e. upregulation or downregulation) is at least 
about 50%, more preferably at least about 100%, more preferably at least about 150%, more 
preferably, at least about 200%, with from 300 to at least 1000% being especially preferred. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene 
10 transcript, or the protein level; that is, the amount of gene expression may be monitored using 
nucleic acid probes to the DNA or RNA equivalent of the gene transcript, and the 
quantification of gene expression levels, or, alternatively, the final gene product itself (protein) 
can be monitored, for example through the use of antibodies to the CA protein and standard 
immunoassays (ELISAs, etc.) or other techniques, including mass spectroscopy assays, 2D 
15 gel electrophoresis assays, etc. Thus, the proteins corresponding to CA genes, i.e. those 
identified as being important in a particular carcinoma phenotype, i.e., lymphoma, can be 
'evaluated in a diagnostic test specific for that carcinoma. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. 

20 an expression profile, is monitored simultaneously, although multiple protein expression 

monitoring can be done as well. Similarly, these assays may be done on an individual basis 
as well. 

In this embodiment, the CA nucleic acid probes may be attached to biochips as outlined 
25 herein for the detection and quantification of CA sequences in a particular cell. The assays 
are done as is known in the art. As will be appreciated by those in the art, any number of 
different CA sequences may be used as probes, with single sequence assays being used in 
some cases, and a plurality of the sequences described herein being used in other 
embodiments. In addition, while solid-phase assays are described, any number of solution 
30 based assays may be done as well. 

In a preferred embodiment, both solid and solution based assays may be used to detect CA 
sequences that are up-regulated or down-regulated in carcinomas as compared to normal 
tissue. In instances where the CA sequence has been altered but shows the same 
35 expression profile or an altered expression profile, the protein will be detected as outlined 
herein. 

In a preferred embodiment nucleic acids encoding the CA protein are detected. Although 
DNA or RNA encoding the CA protein may be detected, of particular interest are methods 
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wherein the mRNA encoding a CA protein is detected. The presence of mRNA in a sample is 
an indication that the CA gene has been transcribed to form the mRNA, and suggests that the 
protein is expressed. Probes to detect the mRNA can be any nucleotide/deoxynucleotide 
probe that is complementary to and base pairs with the mRNA and includes but is not limited 
5 to oligonucleotides, cDNA or RNA. Probes also should contain a detectable label, as defined 
herein. In one method the mRNA is detected after immobilizing the nucleic acid to be 
examined on a solid support such as nylon membranes and hybridizing the probe with the 
sample. Following washing to remove the non-specifically bound probe, the label is detected. 
In another method detection of the mRNA is performed in situ. In this method permeabilized 
10 cells or tissue samples are contacted with a detectably labeled nucleic acid probe for 

sufficient time to allow the probe to hybridize with the target mRNA. Following washing to 
remove the non-specifically bound probe, the label is detected. For example a digoxygenin 
labeled riboprobe {RNA probe) that is complementary to the mRNA encoding a CA protein is 
detected by binding the digoxygenin with an anti-digoxygenin secondary antibody and 
15 developed with nitro blue tetrazolium and 5_bromo_4_chloro_3_indoyl phosphate. 

In a preferred embodiment, any of the three classes of proteins as described herein 
(secreted, transmembrane or intracellular proteins) are used in diagnostic assays. The CA 
proteins, antibodies, nucleic acids, modified proteins and cells containing CA sequences are 
20 used in diagnostic assays. This can be done on an individual gene or corresponding 
polypeptide level, or as sets of assays. 

As described and defined herein, CA proteins find use as markers of carcinomas, including 
lymphomas such as, but not limited to, Hodgkin’s and non-Hodgkin lymphoma. Detection of 
25 these proteins in putative carcinoma tissue or patients allows for a determination or diagnosis 
of the type of carcinoma. Numerous methods known to those of ordinary skill in the art find 
use in detecting carcinomas. In one embodiment, antibodies are used to detect CA proteins. 

A preferred method separates proteins from a sample or patient by electrophoresis on a gel 
(typically a denaturing and reducing protein gel, but may be any other type of gel including 
30 isoelectric focusing gels and the like). Following separation of proteins, the CA protein is 
detected by immunoblotting with antibodies raised against the CA protein. Methods of 
immunoblotting are well known to those of ordinary skill in the art. 

In another preferred method, antibodies to the CA protein find use in in situ imaging 
35 techniques. In this method cells are contacted with from one to many antibodies to the CA 
protein(s). Following washing to remove non-specific antibody binding, the presence of the 
antibody or antibodies is detected. In one embodiment the antibody is detected by incubating 
with a secondary antibody that contains a detectable label. In another method the primary 
antibody to the CA protein(s) contains a detectable label. In another preferred embodiment 
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each one of multiple primary antibodies contains a distinct and detectable label. This method 
finds particular use in simultaneous screening for a plurality of CA proteins. As will be 
appreciated by one of ordinary skill in the art, numerous other histological imaging techniques 
are useful in the invention. 

5 

In a preferred embodiment the label is detected in a fluorometer which has the ability to detect 
and distinguish emissions of different wavelengths. In addition, a fluorescence activated cell 
sorter (FACS) can be used in the method. 

10 In another preferred embodiment, antibodies find use in diagnosing carcinomas from blood 
samples. As previously described, certain CA proteins are secreted/circulating molecules. 
Blood samples, therefore, are useful as samples to be probed or tested for the presence of 
secreted CA proteins. Antibodies can be used to detect the CA proteins by any of the 
previously described immunoassay techniques including ELISA, immunoblotting (Western 
15 blotting), immunoprecipitation, BIACORE technology and the like, as will be appreciated by 
one of ordinary skill in the art. 

In a preferred embodiment, in situ hybridization of labeled CA nucleic acid probes to tissue 
arrays is done. For example, arrays of tissue samples, including CA tissue and/or normal 
20 tissue, are made. In situ hybridization as is known in the art can then be done. 

It is understood that when comparing the expression fingerprints between an individual and a 
standard, the skilled artisan can make a diagnosis as well as a prognosis. It is further 
understood that the genes which indicate the diagnosis may differ from those which indicate 
25 the prognosis. 

In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins and 
cells containing CA sequences are used in prognosis assays. As above, gene expression 
profiles can be generated that correlate to carcinoma, especially lymphoma, severity, in terms 
30 of long term prognosis. Again, this may be done on either a protein or gene level, with the 
use of genes being preferred. As above, the CA probes are attached to biochips for the 
detection and quantification of CA sequences in a tissue or patient. The assays proceed as 
outlined for diagnosis. 

35 In a preferred embodiment any of the CA sequences as described herein are used in drug 
screening assays. The CA proteins, antibodies, nucleic acids, modified proteins and cells 
containing CA sequences are used in drug screening assays or by evaluating the effect of 
drug candidates on a “gene expression profile” or expression profile of polypeptides. In one 
embodiment, the expression profiles are used, preferably in conjunction with high throughput 
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screening techniques to allow monitoring for expression profile genes after treatment with a 
candidate agent, Zlokamik, et al., Science 279, 84-8 (1998), Heid, et al., Genome Res., 
6:986-994 (1996). 

5 In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins and 
cells containing the native or modified CA proteins are used in screening assays. That is, the 
present invention provides novel methods for screening for compositions which modulate the 
carcinoma phenotype. As above, this can be done by screening for modulators of gene 
expression or for modulators of protein activity. Similarly, this may be done on an individual 
10 gene or protein level or by evaluating the effect of drug candidates on a “gene expression 
profile”. In a preferred embodiment, the expression profiles are used, preferably in 
conjunction with high throughput screening techniques to allow monitoring for expression 
profile genes after treatment with a candidate agent, see Zlokamik, supra. 

15 Having identified the CA genes herein, a variety of assays to evaluate the effects of agents on 
gene expression may be executed. In a preferred embodiment, assays may be run on an 
individual gene or protein level. That is, having identified a particular gene as aberrantly 
regulated in carcinoma, candidate bioactive agents may be screened to modulate the genes 
response. “Modulation” thus includes both an increase and a decrease in gene expression or 
20 activity. The preferred amount of modulation will depend on the original change of the gene 
expression in normal versus tumor tissue, with changes of at least 10%, preferably 50%, 
more preferably 100-300%, and in some embodiments 300-1000% or greater. Thus, if a 
gene exhibits a 4 fold increase in tumor compared to normal tissue, a decrease of about four 
fold is desired; a 10 fold decrease in tumor compared to normal tissue gives a 10 fold 
25 increase in expression for a candidate agent is desired, etc. Alternatively, where the CA 

sequence has been altered but shows the same expression profile or an altered expression 
profile, the protein will be detected as outlined herein. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene or 
30 the protein level; that is, the amount of gene expression may be monitored using nucleic acid 
probes and the quantification of gene expression levels, or, alternatively, the level of the gene 
product itself can be monitored, for example through the use of antibodies to the CA protein 
and standard immunoassays. Alternatively, binding and bioactivity assays with the protein 
may be done as outlined below. 

35 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. 
an expression profile, is monitored simultaneously, although multiple protein expression 
monitoring can be done as well. 
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In this embodiment, the CA nucleic acid probes are attached to biochips as outlined herein for 
the detection and quantification of CA sequences in a particular cell. The assays are further 
described below. 

5 Generally, in a preferred embodiment, a candidate bioactive agent is added to the cells prior 
to analysis. Moreover, screens are provided to identify a candidate bioactive agent which 
modulates a particular type of carcinoma, modulates CA proteins, binds to a CA protein, or 
interferes between the binding of a CA protein and an antibody. 

10 The term "candidate bioactive agent" or “drug candidate” or grammatical equivalents as used 
herein describes any molecule, e g., protein, oligopeptide, small organic or inorganic 
molecule, polysaccharide, polynucleotide, etc., to be tested for bioactive agents that are 
capable of directly or indirectly altering either the carcinoma phenotype, binding to and/or 
modulating the bioactivity of an CA protein, or the expression of a CA sequence, including 
15 both nucleic acid sequences and protein sequences. In a particularly preferred embodiment, 
the candidate agent suppresses a CA phenotype, for example to a normal tissue fingerprint. 
Similarly, the candidate agent preferably suppresses a severe CA phenotype. Generally a 
plurality of assay mixtures are run in parallel with different agent concentrations to obtain a 
differential response to the various concentrations. Typically, one of these concentrations 
20 serves as a negative control, i.e., at zero concentration or below the level of detection. 

In one aspect, a candidate agent will neutralize the effect of an CA protein. By “neutralize” is 
meant that activity of a protein is either inhibited or counter acted against so as to have 
substantially no effect on a cell. 

25 

Candidate agents encompass numerous chemical classes, though typically they are organic 
or inorganic molecules, preferably small organic compounds having a molecular weight of 
more than 100 and less than about 2,500 daltons. Preferred small molecules are less than 
2000, or less than 1 500 or less than 1 000 or less than 500 D. Candidate agents comprise 
30 functional groups necessary for structural interaction with proteins, particularly hydrogen 
bonding, and typically include at least an amine, carbonyl, hydroxyl or carboxyl group, 
preferably at least two of the functional chemical groups. The candidate agents often 
comprise cyclical carbon or heterocyclic structures and/or aromatic or polyaromatic structures 
substituted with one or more of the above functional groups. Candidate agents are also found 
35 among biomolecules including peptides, saccharides, fatty acids, steroids, purines, 

pyrimidines, derivatives, structural analogs or combinations thereof. Particularly preferred are 
peptides. 

Candidate agents are obtained from a wide variety of sources including libraries of synthetic 
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or natural compounds. For example, numerous means are available for random and directed 
synthesis of a wide variety of organic compounds and biomolecules, including expression of 
randomized oligonucleotides. Alternatively, libraries of natural compounds in. the form of 
bacterial, fungal, plant and animal extracts are available or readily produced. Additionally, 

5 natural or synthetically produced libraries and compounds are readily modified through 

conventional chemical, physical and biochemical means. Known pharmacological agents 
may be subjected to directed or random chemical modifications, such as acylation, alkylation, 
esterification, amidification to produce structural analogs. 

10 In a preferred embodiment, the candidate bioactive agents are proteins. By “protein” herein is 
meant at least two covalently attached amino acids, which includes proteins, polypeptides, 
oligopeptides and peptides. The protein may be made up of naturally occurring amino acids 
and peptide bonds, or synthetic peptidomimetic structures. Thus "amino acid", or "peptide 
residue", as used herein means both naturally occurring and synthetic amino acids. For 
15 example, homo-phenylalanine, citrulline and noreleucine are considered amino acids for the 
purposes of the invention. "Amino acid" also includes imino acid residues such as proline and 
hydroxyproline. The side chains may be in either the (R) or the (S) configuration. In the 
preferred embodiment, the amino acids are in the (S) or L-configuration. If non-naturally 
occurring side chains are used, non-amino acid substituents may be used, for example to 
20 prevent or retard in vivo degradations. 

In a preferred embodiment, the candidate bioactive agents are naturally occurring proteins or 
fragments of naturally occurring proteins. Thus, for example, cellular extracts containing 
proteins, or random or directed digests of proteinaceous cellular extracts, may be used. In 
this way libraries of procaryotic and eucaryotic proteins may be made for screening in the 
25 methods of the invention. Particularly preferred in this embodiment are libraries of bacterial, 
fungal, viral, and mammalian proteins, with the latter being preferred, and human proteins 
being especially preferred. 

In a preferred embodiment, the candidate bioactive agents are peptides of from about 5 to 
30 about 30 amino acids, with from about 5 to about 20 amino acids being preferred, and from 
about 7 to about 15 being particularly preferred. The peptides may be digests of naturally 
occurring proteins as is outlined above, random peptides, or “biased” random peptides. By 
“randomized" or grammatical equivalents herein is meant that each nucleic acid and peptide 
consists of essentially random nucleotides and amino acids, respectively. Since generally 
35 these random peptides (or nucleic acids, discussed below) are chemically synthesized, they 
may incorporate any nucleotide or amino acid at any position. The synthetic process can be 
designed to generate randomized proteins or nucleic acids, to allow the formation of all or 
most of the possible combinations over the length of the sequence, thus forming a library of 
randomized candidate bioactive proteinaceous agents. 
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In one embodiment, the library is fully randomized, with no sequence preferences or 
constants at any position. In a preferred embodiment, the library is biased. That is. some 
positions within the sequence are either held constant, or are selected from a limited number 
5 of possibilities. For example, in a preferred embodiment, the nucleotides or amino acid 
residues are randomized within a defined class, for example, of hydrophobic amino acids, 
hydrophilic residues, sterically biased (either small or large) residues, towards the creation of 
nucleic acid binding domains, the creation of cysteines, for cross-linking, prolines for SH-3 
domains, serines, threonines, tyrosines or histidines for phosphorylation sites, etc., or to 
10 purines, etc. 

In a preferred embodiment, the candidate bioactive agents are nucleic acids, as defined 
above. 

is As described above generally for proteins, nucleic acid candidate bioactive agents may be 

naturally occurring nucleic acids, random nucleic acids, or “biased” random nucleic acids. For 
example, digests of procaryotic or eucaryotic genomes may be used as is outlined above for 
proteins. 

20 In a preferred embodiment, the candidate bioactive agents are organic chemical moieties, a 
wide variety of which are available in the literature. 

In assays for altering the expression profile of one or more CA genes, after the candidate 
agent has been added and the cells allowed to incubate for some period of time, the sample 
25 containing the target sequences to be analyzed is added to the biochip. If required, the target 
sequence is prepared using known techniques. For example, the sample may be treated to 
lyse the cells, using known lysis buffers, electroporation, etc., with purification and/or 
amplification such as PCR occurring as needed, as will be appreciated by those in the art. 

For example, an in vitro transcription with labels covalently attached to the nucleosides is 
30 done. Generally, the nucleic acids are labeled with a label as defined herein, with biotin-FITC 
or PE, cy3 and cy5 being particularly preferred. 

In a preferred embodiment, the target sequence is labeled with, for example, a fluorescent, 
chemiluminescent, chemical, or radioactive signal, to provide a means of detecting the target 
35 sequence’s specific binding to a probe. The label also can be an enzyme, such as, alkaline 
phosphatase or horseradish peroxidase, which when provided with an appropriate substrate 
produces a product that can be detected. Alternatively, the label can be a labeled compound 
or small molecule, such as an enzyme inhibitor, that binds but is not catalyzed or altered by 
the enzyme. The label also can be a moiety or compound, such as, an epitope tag or biotin 
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which specifically binds to streptavidin. For the example of biotin, the streptavidin is labeled 
as described above, thereby, providing a detectable signal for the bound target sequence. As 
known in the art, unbound labeled streptavidin is removed prior to analysis. 

5 As will be appreciated by those in the art, these assays can be direct hybridization assays or 
can comprise “sandwich assays”, which include the use of multiple probes, as is generally 
outlined in U.S. Patent Nos. 5,681,702, 5,597,909, 5,545,730, 5,594,117, 5,591,584, 
5,571,670, 5,580,731, 5,571,670, 5,591.584, 5,624,802, 5,635,352, 5,594,118, 5,359,100, 
5,124,246 and 5,681,697, all of which are hereby incorporated by reference. In this 
io embodiment, in general, the target nucleic acid is prepared as outlined above, and then 

added to the biochip comprising a plurality of nucleic acid probes, under conditions that allow 
the formation of a hybridization complex. 

A variety of hybridization conditions may be used in the present invention, including high, 
is moderate and low stringency conditions as outlined above. The assays are generally run 
under stringency conditions which allows formation of the label probe hybridization complex 
only in the presence of target. Stringency can be controlled by altering a step parameter that 
is a thermodynamic variable, including, but not limited to, temperature, formamide 
concentration, salt concentration, chaotropic salt concentration pH, organic solvent 
20 concentration, etc. 

These parameters may also be used to control non-specific binding, as is generally outlined in 
U.S. Patent No. 5,681,697. Thus it may be desirable to perform certain steps at higher 
stringency conditions to reduce non-specific binding. 

25 

The reactions outlined herein may be accomplished in a variety of ways, as will be 
appreciated by those in the art. Components of the reaction may be added simultaneously, or 
sequentially, in any order, with preferred embodiments outlined below. In addition, the 
reaction may include a variety of other reagents may be included in the assays. These 
30 include reagents like salts, buffers, neutral proteins, e.g. albumin, detergents, etc which may 
be used to facilitate optimal hybridization and detection, and/or reduce non-specific or 
background interactions. Also reagents that otherwise improve the efficiency of the assay, 
such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may be used, 
depending on the sample preparation methods and purity of the target. In addition, either 
35 solid phase or solution based (i.e., kinetic PCR) assays may be used. 

Once the assay is run, the data is analyzed to determine the expression levels, and changes 
in expression levels as between states, of individual genes, forming a gene expression profile. 
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In a preferred embodiment, as for the diagnosis and prognosis applications, having identified 
the differentially expressed gene(s) or mutated gene(s) important in any one state, screens 
can be run to alter the expression of the genes individually. That is, screening for modulation 
of regulation of expression of a single gene can be done. Thus, for example, particularly in 
5 the case of target genes whose presence or absence is unique between two states, screening 
is done for modulators of the target gene expression. 

In addition, screens can be done for novel genes that are induced in response to a candidate 
agent. After identifying a candidate agent based upon its ability to suppress a CA expression 

io pattern leading to a normal expression pattern, or modulate a single CA gene expression 
profile so as to mimic the expression of the gene from normal tissue, a screen as described 
above can be performed to identify genes that are specifically modulated in response to the 
agent. Comparing expression profiles between normal tissue and agent treated CA tissue 
reveals genes that are not expressed in normal tissue or CA tissue, but are expressed in 

15 agent treated tissue. These agent specific sequences can be identified and used by any of 
the methods described herein for CA genes or proteins. In particular these sequences and 
the proteins they encode find use in marking or identifying agent treated cells. In addition, 
antibodies can be raised against the agent induced proteins and used to target novel 
therapeutics to the treated CA tissue sample. 

20 

Thus, in one embodiment, a candidate agent is administered to a population of CA cells, that 
thus has an associated CA expression profile. By “administration” or “contacting" herein is 
meant that the candidate agent is added to the cells in such a manner as to allow the agent to 
act upon the cell, whether by uptake and intracellular action, or by action at the cell surface. 

25 In some embodiments, nucleic acid encoding a proteinaceous candidate agent (i.e. a peptide) 
may be put into a viral construct such as a retroviral construct and added to the cell, such that 
expression of the peptide agent is accomplished; see PCT US97/01019, hereby expressly 
incorporated by reference. 

30 Once the candidate agent has been administered to the cells, the cells can be washed if 

desired and are allowed to incubate under preferably physiological conditions for some period 
of time. The cells are then harvested and a new gene expression profile is generated, as 
outlined herein. 

35 Thus, for example, CA tissue may be screened for agents that reduce or suppress the CA 
phenotype. A change in at least one gene of the expression profile indicates that the agent 
has an effect on CA activity. By defining such a signature for the CA phenotype, screens for 
new drugs that alter the phenotype can be devised. With this approach, the drug target need 
not be known and need not be represented in the original expression screening platform, nor 
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does the level of transcript for the target protein need to change. 

In a preferred embodiment, as outlined above, screens may be done on individual genes and 
gene products (proteins). That is, having identified a particular differentially expressed gene 
5 as important in a particular state, screening of modulators of either the expression of the gene 
or the gene product itself can be done. The gene products of differentially expressed genes 
are sometimes referred to herein as “CA proteins" or an “CAP”. The CAP may be a 
fragment, or alternatively, be the full length protein to the fragment encoded by the nucleic 
acids of Tables 1-1 12. Preferably, the CAP is a fragment. In another embodiment, the 
10 sequences are sequence variants as further described herein. 

Preferably, the CAP is a fragment of approximately 14 to 24 amino acids long. More 
preferably the fragment is a soluble fragment. Preferably, the fragment includes a non- 
transmembrane region. In a preferred embodiment, the fragment has an N-terminal Cys to 
15 aid in solubility. In one embodiment, the c-terminus of the fragment is kept as a free acid and 
the n-terminus is a free amine to aid in coupling, i.e., to cysteine. 

In one embodiment the CA proteins are conjugated to an immunogenic agent as discussed 
herein. In one embodiment the CA protein is conjugated to BSA. 

20 

In a preferred embodiment, screening is done to alter the biological function of the expression 
product of the CA gene. Again, having identified the importance of a gene in a particular 
state, screening for agents that bind and/or modulate the biological activity of the gene 
product can be run as is more fully outlined below. 

25 

In a preferred embodiment, screens are designed to first find candidate agents that can bind 
to CA proteins, and then these agents may be used in assays that evaluate the ability of the 
candidate agent to modulate the CAP activity and the carcinoma phenotype. Thus, as will be 
appreciated by those in the art, there are a number of different assays which may be run; 

30 binding assays and activity assays. 

In a preferred embodiment, binding assays are done. In general, purified or isolated gene 
product is used; that is, the gene products of one or more CA nucleic acids are made. In 
general, this is done as is known in the art. For example, antibodies are generated to the 
35 protein gene products, and standard immunoassays are run to determine the amount of 
protein present. Alternatively, cells comprising the CA proteins can be used in the assays. 

Thus, in a preferred embodiment, the methods comprise combining a CA protein and a 
candidate bioactive agent, and determining the binding of the candidate agent to the CA 
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protein. Preferred embodiments utilize the human or mouse CA protein, although other 
mammalian proteins may also be used, for example for the development of animal models of 
human disease. In some embodiments, as outlined herein, variant or derivative CA proteins 
may be used. 

5 

Generally, in a preferred embodiment of the methods herein, the CA protein or the candidate 
agent is non-diffusably bound to an insoluble support having isolated sample receiving areas 
(e.g. a microtiter plate, an array, etc.). The insoluble supports may be made of any 
composition to which the compositions can be bound, is readily separated from soluble 
10 material, and is otherwise compatible with the overall method of screening. The surface of 
such supports may be solid or porous and of any convenient shape. Examples of suitable 
insoluble supports include microtiter plates, arrays, membranes and beads. These are 
typically made of glass, plastic (e.g., polystyrene), polysaccharides, nylon or nitrocellulose, 
Teflon™, etc. Microtiter plates and arrays are especially convenient because a large number 
is of assays can be carried out simultaneously, using small amounts of reagents and samples. 
The particular manner of binding of the composition is not crucial so long as it is compatible 
with the reagents and overall methods of the invention, maintains the activity of the 
composition and is nondiffusable. Preferred methods of binding include the use of antibodies 
(which do not sterically block either the ligand binding site or activation sequence when the 
20 protein is bound to the support), direct binding to “sticky” or ionic supports, chemical 

crosslinking, the synthesis of the protein or agent on the surface, etc. Following binding of the 
protein or agent, excess unbound material is removed by washing. The sample receiving 
areas may then be blocked through incubation with bovine serum albumin (BSA), casein or 
other innocuous protein or other moiety. 

25 

In a preferred embodiment, the CA protein is bound to the support, and a candidate bioactive 
agent is added to the assay. Alternatively, the candidate agent is bound to the support and 
the CA protein is added. Novel binding agents include specific antibodies, non_natural 
binding agents identified in screens of chemical libraries, peptide analogs, etc. Of particular 
3 o interest are screening assays for agents that have a low toxicity for human cells. A wide 
variety of assays may be used for this purpose, including labeled in vitro protein_protein 
binding assays, electrophoretic mobility shift assays, immunoassays for protein binding, 
functional assays (phosphorylation assays, etc.) and the like. 

35 The determination of the binding of the candidate bioactive agent to the CA protein may be 
done in a number of ways. In a preferred embodiment, the candidate bioactive agent is 
labeled, and binding determined directly. For example, this may be done by attaching all or a 
portion of the CA protein to a solid support, adding a labeled candidate agent (for example a 
fluorescent label), washing off excess reagent, and determining whether the label is present 



43 




WO 03/008583 



PCT/US0I/5I291 



on the solid support. Various blocking and washing steps may be utilized as is known in the 
art. 

By “labeled” herein is meant that the compound is either directly or indirectly labeled with a 
5 label which provides a detectable signal, e.g. radioisotope, fluorescers, enzyme, antibodies, 
particles such as magnetic particles, chemiluminescers, or specific binding molecules, etc. 
Specific binding molecules include pairs, such as biotin and streptavidin, digoxin and 
antidigoxin etc. For the specific binding members, the complementary member would 
normally be labeled with a molecule which provides for detection, in accordance with known 
10 procedures, as outlined above. The label can directly or indirectly provide a detectable signal 

In some embodiments, only one of the components is labeled. For example, the proteins (or 
proteinaceous candidate agents) may be labeled at tyrosine positions using 125 l, or with 
fluorophores. Alternatively, more than one component may be labeled with different labels; 

15 using 125 l for the proteins, for example, and a fluorophor for the candidate agents. 

In a preferred embodiment, the binding of the candidate bioactive agent is determined 
through the use of competitive binding assays. In this embodiment, the competitor is a 
binding moiety known to bind to the target molecule (i.e. CA protein), such as an antibody, 

20 peptide, binding partner, ligand, etc. Under certain circumstances, there may be competitive 
binding as between the bioactive agent and the binding moiety, with the binding moiety 
displacing the bioactive agent. 

In one embodiment, the candidate bioactive agent is labeled. Either the candidate bioactive 
25 agent, or the competitor, or both, is added first to the protein for a time sufficient to allow 
binding, if present. Incubations may be performed at any temperature which facilitates 
optimal activity, typically between 4 and 40°C. Incubation periods are selected for optimum 
activity, but may also be optimized to facilitate rapid high through put screening. Typically 
between 0.1 and 1 hour will be sufficient. Excess reagent is generally removed or washed 
30 away. The second component is then added, and the presence or absence of the labeled 
component is followed, to indicate binding. 

In a preferred embodiment, the competitor is added first, followed by the candidate bioactive 
agent. Displacement of the competitor is an indication that the candidate bioactive agent is 
35 binding to the CA protein and thus is capable of binding to, and potentially modulating, the 
activity of the CA protein. In this embodiment, either component can be labeled. Thus, for 
example, if the competitor is labeled, the presence of label in the wash solution indicates 
displacement by the agent. Alternatively, if the candidate bioactive agent is labeled, the 
presence of the label on the support indicates displacement. 
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In an alternative embodiment, the candidate bioactive agent is added first, with incubation and 
washing, followed by the competitor. The absence of binding by the competitor may indicate 
that the bioactive agent is bound to the CA protein with a higher affinity. Thus, if the 
5 candidate bioactive agent is labeled, the presence of the label on the support, coupled with a 
lack of competitor binding, may indicate that the candidate agent is capable of binding to the 
CA protein. 

In a preferred embodiment, the methods comprise differential screening to identity bioactive 
10 agents that are capable of modulating the activity of the CA proteins. In this embodiment, the 
methods comprise combining a CA protein and a competitor in a first sample. A second 
sample comprises a candidate bioactive agent, a CA protein and a competitor. The binding of 
the competitor is determined for both samples, and a change, or difference in binding 
between the two samples indicates the presence of an agent capable of binding to the CA 
15 protein and potentially modulating its activity. That is, if the binding of the competitor is 

different in the second sample relative to the first sample, the agent is capable of binding to 
the CA protein. 

Alternatively, a preferred embodiment utilizes differential screening to identify drug candidates 
20 that bind to the native CA protein, but cannot bind to modified CA proteins. The structure of 
the CA protein may be modeled, and used in rational drug design to synthesize agents that 
interact with that site. Drug candidates that affect CA bioactivity are also identified by 
screening drugs for the ability to either enhance or reduce the activity of the protein. 

25 Positive controls and negative controls may be used in the assays. Preferably all control and 
test samples are performed in at least triplicate to obtain statistically significant results. 
Incubation of all samples is for a time sufficient for the binding of the agent to the protein. 
Following incubation, all samples are washed free of non_specifically bound material and the 
amount of bound, generally labeled agent determined. For example, where a radiolabel is 
30 employed, the samples may be counted in a scintillation counter to determine the amount of 
bound compound. 

A variety of other reagents may be included in the screening assays. These include reagents 
like salts, neutral proteins, e.g. albumin, detergents, etc which may be used to facilitate 
35 optimal protein_protein binding and/or reduce non_specific or background interactions. Also 
reagents that otherwise improve the efficiency of the assay, such as protease inhibitors, 
nuclease inhibitors, antimicrobial agents, etc., may be used. The mixture of components 
may be added in any order that provides for the requisite binding. 
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Screening for agents that modulate the activity of CA proteins may also be done. In a 
preferred embodiment, methods for screening for a bioactive agent capable of modulating the 
activity of CA proteins comprise the steps of adding a candidate bioactive agent to a sample 
of CA proteins, as above, and determining an alteration in the biological activity of CA 
5 proteins. "Modulating the activity of an CA protein" includes an increase in activity, a 
decrease in activity, or a change in the type or kind of activity present. Thus, in this 
embodiment, the candidate agent should both bind to CA proteins (although this may not be 
necessary), and alter its biological or biochemical activity as defined herein. The methods 
include both in vitro screening methods, as are generally outlined above, and in vivo 
10 screening of cells for alterations in the presence, distribution, activity or amount of CA 
proteins. 

Thus, in this embodiment, the methods comprise combining a CA sample and a candidate 
bioactive agent, and evaluating the effect on CA activity. By "CA activity” or grammatical 
15 equivalents herein is meant one of the CA protein's biological activities, including, but not 

limited to, its role in tumorigenesis, including cell division, preferably in lymphatic tissue, cell 
proliferation, tumor growth and transformation of cells. In one embodiment, CA activity 
includes activation of or by a protein encoded by a nucleic acid of Tables 1-1 12. An inhibitor 
of CA activity is the inhibition of any one or more CA activities. 

20 

In a preferred embodiment, the activity of the CA protein is increased; in another preferred 
embodiment, the activity of the CA protein is decreased. Thus, bioactive agents that are 
antagonists are preferred in some embodiments, and bioactive agents that are agonists may 
be preferred in other embodiments. 

25 

In a preferred embodiment, the invention provides methods for screening for bioactive agents 
capable of modulating the activity of a CA protein. The methods comprise adding a candidate 
bioactive agent, as defined above, to a cell comprising CA proteins. Preferred cell types 
include almost any cell. The cells contain a recombinant nucleic acid that encodes a CA 
30 protein. In a preferred embodiment, a library of candidate agents are tested on a plurality of 
cells. 

In one aspect, the assays are evaluated in the presence or absence or previous or 
subsequent exposure of physiological signals, for example hormones, antibodies, peptides, 

35 antigens, cytokines, growth factors, action potentials, pharmacological agents including 

chemotherapeutics, radiation, carcinogenics, or other cells (i.e. cell-cell contacts). In another 
example, the determinations are determined at different stages of the cell cycle process. 

In this way, bioactive agents are identified. Compounds with pharmacological activity are 
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able to enhance or interfere with the activity of the CA protein. 

In one embodiment, a method of inhibiting carcinoma cancer cell division, is provided. The 
method comprises administration of a carcinoma cancer inhibitor. 

5 

In a preferred embodiment, a method of inhibiting lymphoma carcinoma cell division is 
provided comprising administration of a lymphoma carcinoma inhibitor. 

In another embodiment, a method of inhibiting tumor growth is provided. The method 
10 comprises administration of a carcinoma cancer inhibitor. In a particularly preferred 

embodiment, a method of inhibiting tumor growth in lymphatic tissue is provided comprising 
administration of a lymphoma inhibitor. 

In a further embodiment, methods of treating cells or individuals with cancer are provided. 

The method comprises administration of a carcinoma cancer inhibitor. Preferably, the 
is carcinoma is a lymphoma carcinoma. 

In one embodiment, a carcinoma cancer inhibitor is an antibody as discussed above. In 
another embodiment, the carcinoma cancer inhibitor is an antisense molecule. Antisense 
molecules as used herein include antisense or sense oligonucleotides comprising a singe- 
20 stranded nucleic acid sequence (either RNA or DNA) capable of binding to target mRNA 

(sense) or DNA (antisense) sequences for carcinoma cancer molecules. Antisense or sense 
oligonucleotides, according to the present invention, comprise a fragment generally at least 
about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an 
antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protein 
25 is described in, for example, Stein and Cohen, Cancer Res. 48:2659, (1988) and van der Krol 
etal., BioTechniques 6:958, (1988). 

Antisense molecules may be introduced into a cell containing the target nucleotide sequence 
by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. 

30 Suitable ligand binding molecules include, but are not limited to, cell surface receptors, growth 
factors, other cytokines, or other ligands that bind to cell surface receptors. Preferably, 
conjugation of the ligand binding molecule does not substantially interfere with the ability of 
the ligand binding molecule to bind to its corresponding molecule or receptor, or block entry of 
the sense or antisense oligonucleotide or its conjugated version into the cell. Alternatively, a 
35 sense or an antisense oligonucleotide may be introduced into a cell containing the target 

nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 
90/10448. It is understood that the use of antisense molecules or knock out and knock in 
models may also be used in screening assays as discussed above, in addition to methods of 
treatment. 
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The compounds having the desired pharmacological activity may be administered in a 
physiologically acceptable carrier to a host, as previously described. The agents may be 
administered in a variety of ways, orally, parenterally e.g., subcutaneously, intraperitoneally, 

5 intravascularly, etc. Depending upon the manner of introduction, the compounds may be 

formulated in a variety of ways. The concentration of therapeutically active compound in the 
formulation may vary from about 0.1_100% wgt/vol. The agents may be administered alone 
or in combination with other treatments, i.e., radiation. 

10 The pharmaceutical compositions can be prepared in various forms, such as granules, 
tablets, pills, suppositories, capsules, suspensions, salves, lotions and the like. 
Pharmaceutical grade organic or inorganic carriers and/or diluents suitable for oral and topical 
use can be used to make up compositions containing the therapeutically_active compounds. 
Diluents known to the art include aqueous media, vegetable and animal oils and fats. 

15 Stabilizing agents, wetting and emulsifying agents, salts for varying the osmotic pressure or 
buffers for securing an adequate pH value, and skin penetration enhancers can be used as 
auxiliary agents. 

Without being bound by theory, it appears that the various CA sequences are important in 
20 carcinomas. Accordingly, disorders based on mutant or variant CA genes may be 
determined. In one embodiment, the invention provides methods for identifying cells 
containing variant CA genes comprising determining all or part of the sequence of at least one 
endogenous CA genes in a cell. As will be appreciated by those in the art, this may be done 
using any number of sequencing techniques. In a preferred embodiment, the invention 
25 provides methods of identifying the CA genotype of an individual comprising determining all or 
part of the sequence of at least one CA gene of the individual. This is generally done in at 
least one tissue of the individual, and may include the evaluation of a number of tissues or 
different samples of the same tissue. The method may include comparing the sequence of 
the sequenced CA gene to a known CA gene, i.e., a wild-type gene. As will be appreciated 
30 by those in the art, alterations in the sequence of some oncogenes can be an indication of 
either the presence of the disease, or propensity to develop the disease, or prognosis 
evaluations. 

The sequence of all or part of the CA gene can then be compared to the sequence of a 
35 known CA gene to determine if any differences exist. This can be done using any number of 
known homology programs, such as Bestfit, etc. In a preferred embodiment, the presence of 
a difference in the sequence between the CA gene of the patient and the known CA gene is 
indicative of a disease state or a propensity for a disease state, as outlined herein. 
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In a preferred embodiment, the CA genes are used as probes to determine the number of 
copies of the CA gene in the genome. For example, some cancers exhibit chromosomal 
deletions or insertions, resulting in an alteration in the copy number of a gene. 

5 In another preferred embodiment CA genes are used as probes to determine the 

chromosomal location of the CA genes. Information such as chromosomal location finds use 
in providing a diagnosis or prognosis in particular when chromosomal abnormalities such as 
translocations, and the like are identified in CA gene loci. 

10 Thus, in one embodiment, methods of modulating CA in cells or organisms are provided. In 
one embodiment, the methods comprise administering to a cell an anti-CA antibody that 
reduces or eliminates the biological activity of an endogenous CA protein. Alternatively, the 
methods comprise administering to a cell or organism a recombinant nucleic add encoding a 
CA protein. As will be appreciated by those in the art, this may be accomplished in any 
is number of ways. In a preferred embodiment, for example when the CA sequence is down- 
regulated in carcinoma, the activity of the CA gene is increased by increasing the amount of 
CA in the cell, for example by overexpressing the endogenous CA or by administering a gene 
encoding the CA sequence, using known gene-therapy techniques, for example. In a 
preferred embodiment, the gene therapy techniques include the incorporation of the 
20 exogenous gene using enhanced homologous recombination (EHR), for example as 

described in PCT/US93/03868, hereby incorporated by reference in its entirety. Alternatively, 
for example when the CA sequence is up-regulated in carcinoma, the activity of the 
endogenous CA gene is decreased, for example by the administration of a CA antisense 
nucleic acid. 

25 

In one embodiment, the CA proteins of the present invention may be used to generate 
polyclonal and monoclonal antibodies to CA proteins, which are useful as described herein. 
Similarly, the CA proteins can be coupled, using standard technology, to affinity 
chromatography columns. These columns may then be used to purify CA antibodies. In a 
30 preferred embodiment, the antibodies are generated to epitopes unique to a CA protein; that 
is, the antibodies show little or no cross-reactivity to other proteins. These antibodies find use 
in a number of applications. For example, the CA antibodies may be coupled to standard 
affinity chromatography columns and used to purify CA proteins. The antibodies may also be 
used as blocking polypeptides, as outlined above, since they will specifically bind to the CA 
35 protein. 

In one embodiment, a therapeutically effective dose of a CA or modulator thereof is 
administered to a patient. By "therapeutically effective dose" herein is meant a dose that 
produces the effects for which it is administered. The exact dose will depend on the purpose 
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of the treatment, and will be ascertainable by one skilled in the art using known techniques. 

As is known in the art, adjustments for CA degradation, systemic versus localized delivery, 
and rate of new protease synthesis, as well as the age, body weight, general health, sex, diet, 
time of administration, drug interaction and the severity of the condition may be necessary, 

5 and will be ascertainable with routine experimentation by those skilled in the art. 

A "patient" for the purposes of the present invention includes both humans and other animals, 
particularly mammals, and organisms. Thus the methods are applicable to both human 
therapy and veterinary applications. In the preferred embodiment the patient is a mammal, 

10 and in the most preferred embodiment the patient is human. 

The administration of the CA proteins and modulators of the present invention can be done in 
a variety of ways as discussed above, including, but not limited to, orally, subcutaneously, 
intravenously, intranasally, transdermally, intraperitoneally, intramuscularly, intrapulmonary, 

15 vaginally, rectally, or intraocularly. In some instances, for example, in the treatment of 
wounds and inflammation, the CA proteins and modulators may be directly applied as a 
solution or spray. 

The pharmaceutical compositions of the present invention comprise a CA protein in a form 
20 suitable for administration to a patient. In the preferred embodiment, the pharmaceutical 
compositions are in a water soluble form, such as being present as pharmaceutically 
acceptable salts, which is meant to include both acid and base addition salts. 
"Pharmaceutically acceptable acid addition salt" refers to those salts that retain the biological 
effectiveness of the free bases and that are not biologically or otherwise undesirable, formed 
25 with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 
phosphoric acid and the like, and organic acids such as acetic acid, propionic acid, glycolic 
acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric 
acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, 
ethanesulfonic acid, p_toluenesulfonic acid, salicylic acid and the like. "Pharmaceutically 
30 acceptable base addition salts" include those derived from inorganic bases such as sodium, 
potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, 
aluminum salts and the like. Particularly preferred are the ammonium, potassium, sodium, 
calcium, and magnesium salts. Salts derived from pharmaceutically acceptable organic 
non_toxic bases include salts of primary, secondary, and tertiary amines, substituted amines 
35 including naturally occurring substituted amines, cyclic amines and basic ion exchange resins, 
such as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, and 
ethanolamine. 

The pharmaceutical compositions may also include one or more of the following: carrier 
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proteins such as serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, 
corn and other starches; binding agents; sweeteners and other flavoring agents; coloring 
agents; and polyethylene glycol. Additives are well known in the art, and are used in a variety 
of formulations. 

5 In a preferred embodiment, CA proteins and modulators are administered as therapeutic 

agents, and can be formulated as outlined above. Similarly, CA genes (including both the full- 
length sequence, partial sequences, or regulatory sequences of the CA coding regions) can 
be administered in gene therapy applications, as is known in the art. These CA genes can 
include antisense applications, either as gene therapy (i.e. for incorporation into the genome) 
10 or as antisense compositions, as will be appreciated by those in the art. 

In a preferred embodiment, CA genes are administered as DNA vaccines, either single genes 
or combinations of CA genes. Naked DNA vaccines are generally known in the art. Brower, 
Nature Biotechnology, 16:1304-1305 (1998). 

15 

In one embodiment, CA genes of the present invention are used as DNA vaccines. Methods 
for the use of genes as DNA vaccines are well known to one of ordinary skill in the art, and 
include placing a CA gene or portion of a CA gene under the control of a promoter for 
expression in a patient with carcinoma. The CA gene used for DNA vaccines can encode full- 
20 length CA proteins, but more preferably encodes portions of the CA proteins including 

peptides derived from the CA protein. In a preferred embodiment a patient is immunized with 
a DNA vaccine comprising a plurality of nucleotide sequences derived from a CA gene. 
Similarly, it is possible to immunize a patient with a plurality of CA genes or portions thereof 
as defined herein. Without being bound by theory, expression of the polypeptide encoded by 
25 the DNA vaccine, cytotoxic T-cells, helper T-cells and antibodies are induced which recognize 
and destroy or eliminate cells expressing CA proteins. 

In a preferred embodiment, the DNA vaccines include a gene encoding an adjuvant molecule 
with the DNA vaccine. Such adjuvant molecules include cytokines that increase the 
30 immunogenic response to the CA polypeptide encoded by the DNA vaccine. Additional or 
alternative adjuvants are known to those of ordinary skill in the art and find use in the 
invention. 

In another preferred embodiment CA genes find use in generating animal models of 
35 carcinomas, particularly lymphoma carcinomas. As is appreciated by one of ordinary skill in 
the art, when the CA gene identified is repressed or diminished in CA tissue, gene therapy 
technology wherein antisense RNA directed to the CA gene will also diminish or repress 
expression of the gene. An animal generated as such serves as an animal model of CA that 
finds use in screening bioactive drug candidates. Similarly, gene knockout technology, for 
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example as a result of homologous recombination with an appropriate gene targeting vector, 
will result in the absence of the CA protein. When desired, tissue-specific expression or 
knockout of the CA protein may be necessary. 

5 It is also possible that the CA protein is overexpressed in carcinoma. As such, transgenic 
animals can be generated that overexpress the CA protein. Depending on the desired 
expression level, promoters of various strengths can be employed to express the transgene. 
Also, the number of copies of the integrated transgene can be determined and compared for 
a determination of the expression level of the transgene. Animals generated by such 
10 methods find use as animal models of CA and are additionally useful in screening for 
bioactive molecules to treat carcinoma. 

The CA nucleic acid sequences of the invention are depicted in Tables 1-1 12. The 
sequences in Tables 1 and 2 depict mouse tags, i.e. the genomic insertion sites. The 
15 sequences in Tables 3-102 include genomic sequence, mRNA and coding sequences for 
both mouse and human. N/A indicates a gene that has been identified, but for which there 
has not been a name ascribed. The different sequences are assigned the following SEQ ID 
Nos: 

20 Table 3 (mouse gene: Fscnl; human gene SNL) 

Mouse genomic sequence (SEQ ID NO: 1) 

Mouse mRNA sequence (SEQ ID NO: 2) 

Mouse coding sequence (SEQ ID NO: 3) 

Human genomic sequence (SEQ ID NO: 4) 

25 Human mRNA sequence (SEQ ID NO: 5) 

Human coding sequence (SEQ ID NO: 6) 

Table 4 (mouse gene Map3k6; human gene MAP3K6) 

Mouse genomic sequence (SEQ ID NO: 7) 

30 Mouse mRNA sequence (SEQ ID NO: 8) 

Mouse coding sequence (SEQ ID NO: 9) 

Human genomic sequence (SEQ ID NO: 10) 

Human mRNA sequence (SEQ ID NO: 11) 

Human coding sequence (SEQ ID NO: 12) 

35 

Table 5 (mouse gene Fosb; human gene FOSB) 

Mouse genomic sequence (SEQ ID NO: 13) 

Mouse mRNA sequence (SEQ ID NO: 14) 

Mouse coding sequence (SEQ ID NO: 15) 
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Human genomic sequence (SEQ ID NO: 16) 

Human mRNA sequence (SEQ ID NO: 17) 

Human coding sequence (SEQ ID NO: 18) 

5 Table 6 (mouse gene cmkbr7; human gene: CCR7) 
Mouse genomic sequence (SEQ ID NO: 19) 

Mouse mRNA sequence (SEQ ID NO: 20) 

Mouse coding sequence (SEQ ID NO: 21) 

Human genomic sequence (SEQ ID NO: 22) 

10 Human mRNA sequence (SEQ ID NO: 23) 

Human coding sequence (SEQ ID NO: 24) 

Table 7 (mouse gene: Ccndl; human gene: CCND1) 
Mouse genomic sequence (SEQ ID NO: 25) 

15 Mouse mRNA sequence (SEQ ID NO: 26) 

Mouse coding sequence (SEQ ID NO: 27) 

Human genomic sequence (SEQ ID NO: 28) 

Human mRNA sequence (SEQ ID NO:29) 

Human coding sequence (SEQ ID NO: 30) 

20 

Table 8 (mouse gene: Ccnd3; human gene: CCND3) 
Mouse genomic sequence (SEQ ID NO: 31) 

Mouse mRNA sequence (SEQ ID NO: 32) 

Mouse coding sequence (SEQ ID NO: 33) 

25 Human genomic sequence (SEQ ID NO: 34) 

Human mRNA sequence (SEQ ID NO: 35) 

Human coding sequence (SEQ ID NO: 36) 

Table 9 (mouse gene: Wnt3; human gene: WNT3) 

30 Mouse genomic sequence (SEQ ID NO: 37) 

Mouse mRNA sequence (SEQ ID NO: 38) 

Mouse coding sequence (SEQ ID NO: 39) 

Human genomic sequence (SEQ ID NO: 40) 

Human mRNA sequence (SEQ ID NO: 41) 

35 Human coding sequence (SEQ ID NO: 42) 

Table 10 (mouse gene: Batf; human gene: BATF) 
Mouse genomic sequence (SEQ ID NO: 43) 

Mouse mRNA sequence (SEQ ID NO: 44) 
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Mouse coding sequence (SEQ ID NO: 45) 

Human genomic sequence (SEQ ID NO: 46) 

Human mRNA sequence (SEQ ID NO: 47) 

Human coding sequence (SEQ ID NO: 48) 

5 

Table 11 (mouse gene: Irf4; human gene: IRF4) 

Mouse genomic sequence (SEQ ID NO: 49) 

Mouse mRNA sequence (SEQ ID NO: 50) 

Mouse coding sequence (SEQ ID NO: 51) 

10 Human genomic sequence (SEQ ID NO: 52) 

Human mRNA sequence (SEQ ID NO: 53) 

Human coding sequence (SEQ ID NO: 54) 

Table 12 (mouse gene: Notchl; human gene: NOTCH1) 
15 Mouse genomic sequence (SEQ ID NO: 55) 

Mouse mRNA sequence (SEQ ID NO: 56) 

Mouse coding sequence (SEQ ID NO: 57) 

Human genomic sequence (SEQ ID NO: 58) 

Human mRNA sequence (SEQ ID NO: 59) 

20 Human coding sequence (SEQ ID NO: 60) 

Table 13 (mouse gene: Myc; human gene MYC) 

Mouse genomic sequence (SEQ ID NO: 61) 

Mouse mRNA sequence (SEQ ID NO: 62) 

25 Mouse coding sequence (SEQ ID NO: 63) 

Human genomic sequence (SEQ ID NO: 64) 

Human mRNA sequence (SEQ ID NO: 65) 

Human coding sequence (SEQ ID NO: 66) 

30 Table 14 (mouse gene Bach2; human gene BACH2) 
Mouse genomic sequence (SEQ ID NO: 67) 

Mouse mRNA sequence (SEQ ID NO: 68) 

Mouse coding sequence (SEQ ID NO: 69) 

Human genomic sequence (SEQ ID NO: 70) 

35 Human mRNA sequence (SEQ ID NO: 71) 

Human coding sequence (SEQ ID NO: 72) 

Table 15 (mouse gene Wntl; human gene WNT1) 
Mouse genomic sequence (SEQ ID NO: 73) 
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Mouse mRNA sequence (SEQ ID NO: 74) 

Mouse coding sequence (SEQ ID NO: 75) 

Human genomic sequence (SEQ ID NO: 76) 

Human mRNA sequence (SEQ ID NO: 77) 

5 Human coding sequence (SEQ ID NO: 78) 

Table 16 (mouse gene Rasgrpl; human gene: RASGRP1) 
Mouse genomic sequence (SEQ ID NO: 79) 

Mouse mRNA sequence (SEQ ID NO: 80) 

10 Mouse coding sequence (SEQ ID NO: 81) 

Human genomic sequence (SEQ ID NO: 82) 

Human mRNA sequence (SEQ ID NO: 83) 

Human coding sequence (SEQ ID NO: 84) 

15 Table 17 (mouse gene: Nmycl; human gene: MYCN) 
Mouse genomic sequence (SEQ ID NO: 85) 

Mouse mRNA sequence (SEQ ID NO: 86) 

Mouse coding sequence (SEQ ID NO: 87) 

Human genomic - sequence (SEQ ID NO: 88) 

20 Human mRNA sequence (SEQ ID NO:89) 

Human coding sequence (SEQ ID NO: 90) 

Table 18 (mouse gene: Myb; human gene: MYB) 

Mouse genomic sequence (SEQ ID NO: 91) 

25 Mouse mRNA sequence (SEQ ID NO: 92) 

Mouse coding sequence (SEQ ID NO: 93) 

Human genomic sequence (SEQ ID NO: 94) 

Human mRNA sequence (SEQ ID NO: 95) 

Human coding sequence (SEQ ID NO: 96) 

30 

Table 19 (mouse gene: Sox4; human gene: SOX4) 

Mouse genomic sequence (SEQ ID NO: 97) 

Mouse mRNA sequence (SEQ ID NO: 98) 

Mouse coding sequence (SEQ ID NO: 99) 

35 Human genomic sequence (SEQ ID NO: 100) 

Human mRNA sequence (SEQ ID NO: 101) 

Human coding sequence (SEQ ID NO: 102) 

Table 20 (mouse gene: Tcofl; human gene: TCOF1) 
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Mouse genomic sequence (SEQ ID NO: 103) 

Mouse mRNA sequence (SEQ ID NO: 104) 

Mouse coding sequence (SEQ ID NO: 105) 

Human genomic sequence (SEQ ID NO: 106) 

5 Human mRNA sequence (SEQ ID NO. 107) 

Human coding sequence (SEQ ID NO: 108) 

Table 21 (mouse gene: Piml; human gene: PIM1) 
Mouse genomic sequence (SEQ ID NO: 109) 

10 Mouse mRNA sequence (SEQ ID NO: 110) 

Mouse coding sequence (SEQ ID NO: 111) 

Human genomic sequence (SEQ ID NO: 112) 

Human mRNA sequence (SEQ ID NO: 113) 

Human coding sequence (SEQ ID NO: 114) 

15 

Table 22 (mouse gene: Wnt3a; human gene: WNT3A) 
Mouse genomic sequence (SEQ ID NO: 115) 

Mouse mRNA sequence (SEQ ID NO: 116) 

Mouse coding sequence (SEQ ID NO: 117) 

20 Human genomic sequence (SEQ ID NO: 118) 

Human mRNA sequence (SEQ ID NO: 119) 

Human coding sequence (SEQ ID NO: 120) 

Table 23 (mouse gene: Ly6e; human gene LY6E) 

25 Mouse genomic sequence (SEQ ID NO: 121) 

Mouse mRNA sequence (SEQ ID NO: 122) 

Mouse coding sequence (SEQ ID NO: 123) 

Human genomic sequence (SEQ ID NO: 124) 

Human mRNA sequence (SEQ ID NO: 125) 

30 Human coding sequence (SEQ ID NO: 126) 

Table 24 (mouse gene: Rasa2; human gene RASA2) 
Mouse genomic sequence (SEQ ID NO: 127) 

Mouse mRNA sequence (SEQ ID NO: 128) 

35 Mouse coding sequence (SEQ ID NO: 129) 

Human genomic sequence (SEQ ID NO: 130) 

Human mRNA sequence (SEQ ID NO: 131) 

Human coding sequence (SEQ ID NO: 132) 
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Table 25 (mouse gene: Gatal; human gene GATA1) 
Mouse genomic sequence (SEQ ID NO: 133) 

Mouse mRNA sequence (SEQ ID NO: 134) 

Mouse coding sequence (SEQ ID NO: 135) 

5 Human genomic sequence (SEQ ID NO: 136) 

Human mRNA sequence (SEQ ID NO: 137) 

Human coding sequence (SEQ ID NO: 138) 

Table 26 (mouse gene: Fkbp5; human gene FKBP5) 
10 Mouse genomic sequence (SEQ ID NO: 139) 

Mouse mRNA sequence (SEQ ID NO: 140) 

Mouse coding sequence (SEQ ID NO: 141) 

Human genomic sequence (SEQ ID NO: 142) 

Human mRNA sequence (SEQ ID NO: 143) 

15 Human coding sequence (SEQ ID NO: 144) 

Table 27 (mouse gene: Rel; human gene REL) 
Mouse genomic sequence (SEQ ID NO: 145) 

Mouse mRNA sequence (SEQ ID NO: 146) 

20 Mouse coding sequence (SEQ ID NO: 147) 

Human genomic sequence (SEQ ID NO: 148) 

Human mRNA sequence (SEQ ID NO: 149) 

Human coding sequence (SEQ ID NO: 150) 

25 Table 28 (mouse gene: Icsbp; human gene ICSBP1) 
Mouse genomic sequence (SEQ ID NO: 151) 

Mouse mRNA sequence (SEQ ID NO: 152) 

Mouse coding sequence (SEQ ID NO: 153) 

Human genomic sequence (SEQ ID NO: 154) 

30 Human mRNA sequence (SEQ ID NO: 155) 

Human coding sequence (SEQ ID NO: 156) 

Table 29 (mouse gene: Bmil; human gene BMI1) 
Mouse genomic sequence (SEQ ID NO: 157) 

35 Mouse mRNA sequence (SEQ ID NO: 158) 

Mouse coding sequence (SEQ ID NO: 159) 

Human genomic sequence (SEQ ID NO: 160) 

Human mRNA sequence (SEQ ID NO: 161) 

Human coding sequence (SEQ ID NO: 162) 
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Table 30 (mouse gene: Runxl; human gene RUNX1) 
Mouse genomic sequence (SEQ ID NO: 163) 

Mouse mRNA sequence (SEQ ID NO: 164) 

5 Mouse coding sequence (SEQ ID NO: 165) 

Human genomic sequence (SEQ ID NO: 166) 

Human mRNA sequence (SEQ ID NO: 167) 

Human coding sequence (SEQ ID NO: 168) 

10 Table 31 (mouse gene: Il2ra; human gene IL2RA) 
Mouse genomic sequence (SEQ ID NO: 169) 

Mouse mRNA sequence (SEQ ID NO: 170) 

Mouse coding sequence (SEQ ID NO: 171) 

Human genomic sequence (SEQ ID NO: 172) 

15 Human mRNA sequence (SEQ ID NO: 173) 

Human coding sequence (SEQ ID NO: 174) 

Table 32 (mouse gene: Nfkbl ; human gene NFKB1 ) 
Mouse genomic sequence (SEQ ID NO: 175) 

20 Mouse mRNA sequence (SEQ ID NO: 176) 

Mouse coding sequence (SEQ ID NO: 177) 

Human genomic sequence (SEQ ID NO: 178) 

Human mRNA sequence (SEQ ID NO: 179) 

Human coding sequence (SEQ ID NO: 180) 

25 

Table 33 (mouse gene: Fyn; human gene FYN) 

Mouse genomic sequence (SEQ ID NO: 181) 

Mouse mRNA sequence (SEQ ID NO: 182) 

Mouse coding sequence (SEQ ID NO: 183) 

30 Human genomic sequence (SEQ ID NO: 184) 

Human mRNA sequence (SEQ ID NO: 185) 

Human coding sequence (SEQ ID NO: 186) 

Table 34 (mouse gene: Nfkbill; human gene NFKBIL1) 
35 Mouse genomic sequence (SEQ ID NO: 187) 

Mouse mRNA sequence (SEQ ID NO: 188) 

Mouse coding sequence (SEQ ID NO: 189) 

Human genomic sequence (SEQ ID NO: 190) 

Human mRNA sequence (SEQ ID NO: 191) 
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Human coding sequence (SEQ ID NO: 192) 

Table 35 (mouse gene: Flt3; human gene FLT3) 

Mouse genomic sequence (SEQ ID NO: 193) 

5 Mouse mRNA sequence (SEQ ID NO: 194) 

Mouse coding sequence (SEQ ID NO: 195) 

Human genomic sequence (SEQ ID NO: 196) 

Human mRNA sequence (SEQ ID NO: 197) 

Human coding sequence (SEQ ID NO: 198) 

10 

Table 36 (mouse gene: Dntt; human gene DNTT) 

Mouse genomic sequence (SEQ ID NO: 199) 

Mouse mRNA sequence (SEQ ID NO: 200) 

Mouse coding sequence (SEQ ID NO: 201) 

15 Human genomic sequence (SEQ ID NO: 202) 

Human mRNA sequence (SEQ ID NO: 203) 

Human coding sequence (SEQ ID NO: 204) 

Table 37 (mouse gene: Znfnlal; human gene ZNFN1A1) 
20 Mouse genomic sequence (SEQ ID NO: 205) 

Mouse mRNA sequence (SEQ ID NO: 206) 

Mouse coding sequence (SEQ ID NO: 207) 

Human genomic sequence (SEQ ID NO: 208) 

Human mRNA sequence (SEQ ID NO: 209) 

25 Human coding sequence (SEQ ID NO: 210) 

Table 38 (mouse gene: Tbx21; human geneTBX21) 
Mouse genomic sequence (SEQ ID NO: 211) 

Mouse mRNA sequence (SEQ ID NO: 212) 

30 Mouse coding sequence (SEQ ID NO: 213) 

Human genomic sequence (SEQ ID NO: 214) 

Human mRNA sequence (SEQ ID NO: 215) 

Human coding sequence (SEQ ID NO: 216) 

35 Table 39 (mouse gene: Stat5b; human gene STAT5B) 
Mouse genomic sequence (SEQ ID NO: 217) 

Mouse mRNA sequence (SEQ ID NO: 218) 

Mouse coding sequence (SEQ ID NO: 219) 

Human genomic sequence (SEQ ID NO: 220) 
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Human mRNA sequence (SEQ ID NO: 221) 

Human coding sequence (SEQ ID NO: 222) 

Table 40 (mouse gene: Sema4d; human gene SEMA4D) 
5 Mouse genomic sequence (SEQ ID NO: 223) 

Mouse mRNA sequence (SEQ ID NO: 224) 

Mouse coding sequence (SEQ ID NO: 225) 

Human genomic sequence (SEQ ID NO: 226) 

Human mRNA sequence (SEQ ID NO: 227) 

10 Human coding sequence (SEQ ID NO: 228) 

Table 41 (mouse gene: Mdm2; human gene MDM2) 
Mouse genomic sequence (SEQ ID NO: 229) 

Mouse mRNA sequence (SEQ ID NO: 230) 
is Mouse coding sequence (SEQ ID NO: 231) 

Human genomic sequence (SEQ ID NO: 232) 

Human mRNA sequence (SEQ ID NO: 233) 

Human coding sequence (SEQ ID NO: 234) 

20 Table 42 (mouse gene: Prlr; human gene PRLR) 

Mouse genomic sequence (SEQ ID NO: 235) 

Mouse mRNA sequence (SEQ ID NO: 236) 

Mouse coding sequence (SEQ ID NO: 237) 

Human genomic sequence (SEQ ID NO: 238) 

25 Human mRNA sequence (SEQ ID NO: 239) 

Human coding sequence (SEQ ID NO: 240) 

Table 43 (mouse gene: Topi; human gene TOPI) 

Mouse genomic sequence (SEQ ID NO: 241) 

30 Mouse mRNA sequence (SEQ ID NO: 242) 

Mouse coding sequence (SEQ ID NO: 243) 

Human genomic sequence (SEQ ID NO: 244) 

Human mRNA sequence (SEQ ID NO: 245) 

Human coding sequence (SEQ ID NO: 246) 

35 

Table 44 (mouse gene: DuspIO; human gene DUSP10) 
Mouse genomic sequence (SEQ ID NO: 247) 

Mouse mRNA sequence (SEQ ID NO: 248) 

Mouse coding sequence (SEQ ID NO: 249) 
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Human genomic sequence (SEQ ID NO: 250) 

Human mRNA sequence (SEQ ID NO: 251) 

Human coding sequence (SEQ ID NO: 252) 

5 Table 45 (mouse gene: Flil; human gene FLI1) 
Mouse genomic sequence (SEQ ID NO: 253) 

Mouse mRNA sequence (SEQ ID NO: 254) 

Mouse coding sequence (SEQ ID NO: 255) 

Human genomic sequence (SEQ ID NO: 256) 

10 Human mRNA sequence (SEQ ID NO: 257) 

Human coding sequence (SEQ ID NO: 258) 

Table 46 (mouse gene: Tk2; human gene TK2) 

Mouse genomic sequence (SEQ ID NO: 259) 

15 Mouse mRNA sequence (SEQ ID NO: 260) 

Mouse coding sequence (SEQ ID NO: 261) 

Human genomic sequence (SEQ ID NO: 262) 

Human mRNA sequence (SEQ ID NO: 263) 

Human coding sequence (SEQ ID NO: 264) 

20 

Table 47 (mouse gene- Nuprl) 

Mouse genomic sequence (SEQ ID NO: 265) 

Mouse mRNA sequence (SEQ ID NO: 266) 

Mouse coding sequence (SEQ ID NO: 267) 

25 Human genomic sequence (SEQ ID NO: 268) 

Human mRNA sequence (SEQ ID NO: 269) 

Human coding sequence (SEQ ID NO: 270) 

Table 48 (mouse gene: Zfhxl b; human gene ZFHX1 B) 
30 Mouse genomic sequence (SEQ ID NO: 271) 

Mouse mRNA sequence (SEQ ID NO: 272) 

Mouse coding sequence (SEQ ID NO: 273) 

Human genomic sequence (SEQ ID NO: 274) 

Human mRNA sequence (SEQ ID NO: 275) 

35 Human coding sequence (SEQ ID NO: 276) 

Table 49 (mouse gene: Vdacl; human gene VDAC1) 
Mouse genomic sequence (SEQ ID NO: 277) 

Mouse mRNA sequence (SEQ ID NO: 278) 
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Mouse coding sequence (SEQ ID NO: 279) 

Human genomic sequence (SEQ ID NO: 280) 

Human mRNA sequence (SEQ ID NO: 281) 

Human coding sequence (SEQ ID NO: 282) 

5 

Table 50 (mouse gene: Nfatcl; human gene NFATC1) 
Mouse genomic sequence (SEQ ID NO: 283) 

Mouse mRNA sequence (SEQ ID NO: 284) 

Mouse coding sequence (SEQ ID NO: 285) 

10 Human genomic sequence (SEQ ID NO: 286) 

Human mRNA sequence (SEQ ID NO: 287) 

Human coding sequence (SEQ ID NO: 288) 

Table 51 (mouse gene: Syk; human gene SYK) 

15 Mouse genomic sequence (SEQ ID NO: 289) 

Mouse mRNA sequence (SEQ ID NO: 290) 

Mouse coding sequence (SEQ ID NO: 291) 

Human genomic sequence (SEQ ID NO: 292) 

Human mRNA sequence (SEQ ID NO: 293) 

2 0 Human coding sequence (SEQ ID NO: 294) 

Table 52 (mouse gene: Gnbl; human gene GNB1) 
Mouse genomic sequence (SEQ ID NO: 295) 

Mouse mRNA sequence (SEQ ID NO: 296) 

25 Mouse coding sequence (SEQ ID NO: 297) 

Human genomic sequence (SEQ ID NO: 298) 

Human mRNA sequence (SEQ ID NO: 299) 

Human coding sequence (SEQ ID NO: 300). 

30 Table 53 (mouse gene: Ccnd2; human gene CCND2) 
Mouse genomic sequence (SEQ ID NO: 301) 

Mouse mRNA sequence (SEQ ID NO: 302) 

Mouse coding sequence (SEQ ID NO: 303) 

Human genomic sequence (SEQ ID NO: 304) 

35 Human mRNA sequence (SEQ ID NO: 305) 

Human coding sequence (SEQ ID NO: 306) 

Table 54 (mouse gene Tnfrsf6; human gene TNFRSF6) 
Mouse genomic sequence (SEQ ID NO: 307) 
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Mouse mRNA sequence (SEQ ID NO: 308) 

Mouse coding sequence (SEQ ID NO: 309) 

Human genomic sequence (SEQ ID NO: 310) 

Human mRNA sequence (SEQ ID NO: 311) 

5 Human coding sequence (SEQ ID NO: 312) 

Table 55 (mouse gene Irf2; human gene IRF2) 

Mouse genomic sequence (SEQ ID NO: 313) 

Mouse mRNA sequence (SEQ ID NO: 314) 

10 Mouse coding sequence (SEQ ID NO: 315) 

Human genomic sequence (SEQ ID NO: 316) 

Human mRNA sequence (SEQ ID NO: 317) 

Human coding sequence (SEQ ID NO: 318) 

15 Table 56 (mouse gene Morf; human gene: MORF) 

Mouse genomic sequence (SEQ ID NO: 319) 

Mouse mRNA sequence (SEQ ID NO: 320) 

Mouse coding sequence (SEQ ID NO: 321) 

Human genomic sequence (SEQ ID NO: 322) 

20 Human mRNA sequence (SEQ ID NO: 323) 

Human coding sequence (SEQ ID NO: 324) 

Table 57 (mouse gene: Runx3; human gene: RUNX3) 
Mouse genomic sequence (SEQ ID NO: 325) 

25 Mouse mRNA sequence (SEQ ID NO: 326) 

Mouse coding sequence (SEQ ID NO: 327) 

Human genomic sequence (SEQ ID NO: 328) 

Human mRNA sequence (SEQ ID NO:329) 

Human coding sequence (SEQ ID NO: 330) 

30 

Table 58 (mouse gene: Bell 1b; human gene: BCL11B) 
Mouse genomic sequence (SEQ ID NO: 331) 

Mouse mRNA sequence (SEQ ID NO: 332) 

Mouse coding sequence (SEQ ID NO: 333) 

35 Human genomic sequence (SEQ ID NO: 334) 

Human mRNA sequence (SEQ ID NO: 335) 

Human coding sequence (SEQ ID NO: 336) 

Table 59 (mouse gene: Arhgefi; human gene: ARHGEF1) 
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Mouse genomic sequence (SEQ ID NO: 337) 

Mouse mRNA sequence (SEQ ID NO: 338) 

Mouse coding sequence (SEQ ID NO: 339) 

Human genomic sequence (SEQ ID NO: 340) 

5 Human mRNA sequence (SEQ ID NO: 341) 

Human coding sequence (SEQ ID NO: 342) 

Table 60 (mouse gene: Ptprk; human gene: PTPRK) 
Mouse genomic sequence (SEQ ID NO: 343) 

10 Mouse mRNA sequence (SEQ ID NO: 344) 

Mouse coding sequence (SEQ ID NO: 345) 

Human genomic sequence (SEQ ID NO: 346) 

Human mRNA sequence (SEQ ID NO: 347) 

Human coding sequence (SEQ ID NO: 348) 

15 

Table §1 (mouse gene: Mcmd5; human gene: MCM5) 
Mouse genomic sequence (SEQ ID NO: 349) 

Mouse mRNA sequence (SEQ ID NO: 350) 

Mouse coding sequence (SEQ ID NO: 351) 

20 Human genomic sequence (SEQ ID NO: 352) 

Human mRNA sequence (SEQ ID NO: 353) 

Human coding sequence (SEQ ID NO: 354) 

Table 62 (mouse gene: Matn4; human gene: MATN4) 

25 Mouse genomic sequence (SEQ ID NO: 355) 

Mouse mRNA sequence (SEQ ID NO: 356) 

Mouse coding sequence (SEQ ID NO: 357) 

Human genomic sequence (SEQ ID NO: 358) 

Human mRNA sequence (SEQ ID NO: 359) 

30 Human coding sequence (SEQ ID NO: 360) 

Table 63 (mouse gene: Tnfsfll; human gene TNFSF11) 
Mouse genomic sequence (SEQ ID NO: 361) 

Mouse mRNA sequence (SEQ ID NO: 362) 

35 Mouse coding sequence (SEQ ID NO: 363) 

Human genomic sequence (SEQ ID NO: 364) 

Human mRNA sequence (SEQ ID NO: 365) 

Human coding sequence (SEQ ID NO: 366) 
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Table 64 (mouse gene: Itk; human gene ITK) 

Mouse genomic sequence (SEQ ID NO: 367) 

Mouse mRNA sequence (SEQ ID NO: 368) 

Mouse coding sequence (SEQ ID NO: 369) 

5 Human genomic sequence (SEQ ID NO: 370) 

Human mRNA sequence (SEQ ID NO: 371) 

Human coding sequence (SEQ ID NO: 372) 

Table 65 (mouse gene: Fish; human gene: N/A) 

10 Mouse genomic sequence (SEQ ID NO: 373) 

Mouse mRNA sequence (SEQ ID NO: 374) 

Mouse coding sequence (SEQ ID NO: 375) 

Human genomic sequence (SEQ ID NO: 376) 

Human mRNA sequence (SEQ ID NO: 377) 
is Human coding sequence (SEQ ID NO: 378) 

Table 66 (mouse gene: Egr2; human gene EGR2) 

Mouse genomic sequence (SEQ ID NO: 379) 

Mouse mRNA sequence (SEQ ID NO: 380) 

20 Mouse coding sequence (SEQ ID NO: 381 ) 

Human genomic sequence (SEQ ID NO: 382) 

Human mRNA sequence (SEQ ID NO: 383) 

Human coding sequence (SEQ ID NO: 384) 

25 Table 67 (mouse gene: Sosl; human gene SOS1) 

Mouse genomic sequence (SEQ ID NO: 385) 

Mouse mRNA sequence (SEQ ID NO: 386) 

Mouse coding sequence (SEQ ID NO: 387) 

Human genomic sequence (SEQ ID NO: 388) 

30 Human mRNA sequence (SEQ ID NO: 389) 

Human coding sequence (SEQ ID NO: 390) 

Table 68 (mouse gene: Pou2af1; human gene POU2AF1) 
Mouse genomic sequence (SEQ ID NO: 391) 

35 Mouse mRNA sequence (SEQ ID NO: 392) 

Mouse coding sequence (SEQ ID NO: 393) 

Human genomic sequence (SEQ ID NO: 394) 

Human mRNA sequence (SEQ ID NO: 395) 

Human coding sequence (SEQ ID NO: 396) 
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Table 69 (mouse gene: Mef2c; human gene MEF2C) 
Mouse genomic sequence (SEQ ID NO: 397) 

Mouse mRNA sequence (SEQ ID NO: 398) 

5 Mouse coding sequence (SEQ ID NO: 399) 

Human genomic sequence (SEQ ID NO: 400) 

Human mRNA sequence (SEQ ID NO: 401) 

Human coding sequence (SEQ ID NO: 402) 

10 Table 70 (mouse gene: Map3k8; human gene MAP3K8) 
Mouse genomic sequence (SEQ ID NO: 403) 

Mouse mRNA sequence (SEQ ID NO: 404) 

Mouse coding sequence (SEQ ID NO: 405) 

Human genomic sequence (SEQ ID NO: 406) 

15 Human mRNA sequence (SEQ ID NO: 407) 

Human coding sequence (SEQ ID NO: 408) 

Table 71 (mouse gene: Fgfr3; human gene FGFR3) 
Mouse genomic sequence (SEQ ID NO: 409) 

20 Mouse mRNA sequence (SEQ ID NO: 410) 

Mouse coding sequence (SEQ ID NO: 411) 

Human genomic sequence (SEQ ID NO: 412) 

Human mRNA sequence (SEQ ID NO: 413) 

Human coding sequence (SEQ ID NO: 414) 

25 

Table 72 (mouse gene: Cbx8; human gene CBX8) 
Mouse genomic sequence (SEQ ID NO: 415) 

Mouse mRNA sequence (SEQ ID NO: 416) 

Mouse coding sequence (SEQ ID NO: 417) 

3 0 Human genomic sequence (SEQ ID NO: 418) 

Human mRNA sequence (SEQ ID NO: 419) 

Human coding sequence (SEQ ID NO: 420) 

Table 73 (mouse gene: Lmo2; human gene LM02) 

35 Mouse genomic sequence (SEQ ID NO: 421) 

Mouse mRNA sequence (SEQ ID NO: 422) 

Mouse coding sequence (SEQ ID NO: 423) 

Human genomic sequence (SEQ ID NO: 424) 

Human mRNA sequence (SEQ ID NO: 425) 



66 




WO 03/008583 



PCT/US01/51291 



Human coding sequence (SEQ ID NO: 426) 

Table 74 (mouse gene: Itprl ; human gene ITPR1 ) 
Mouse genomic sequence (SEQ ID NO: 427) 

5 Mouse mRNA sequence (SEQ ID NO: 428) 

Mouse coding sequence (SEQ ID NO: 429) 

Human genomic sequence (SEQ ID NO: 430) 
Human mRNA sequence (SEQ ID NO: 431) 
Human coding sequence (SEQ ID NO: 432) 

10 

Table 75 (mouse gene: Sell; human gene SELL) 
Mouse genomic sequence (SEQ ID NO: 433) 
Mouse mRNA sequence (SEQ ID NO: 434) 

Mouse coding sequence (SEQ ID NO: 435) 

15 Human genomic sequence (SEQ ID NO: 436) 
Human mRNA sequence (SEQ ID NO: 437) 
Human coding sequence (SEQ ID NO: 438) 

Table 76 (mouse gene: Dpt; human gene DPT) 

20 Mouse genomic sequence (SEQ ID NO: 439) 
Mouse mRNA sequence (SEQ ID NO: 440) 

Mouse coding sequence (SEQ ID NO: 441) 

Human genomic sequence (SEQ ID NO: 442) 
Human mRNA sequence (SEQ ID NO: 443) 

25 Human coding sequence (SEQ ID NO: 444) 

Table 77 (mouse gene: Pap; human gene PAP) 
Mouse genomic sequence (SEQ ID NO: 445) 
Mouse mRNA sequence (SEQ ID NO: 446) 

30 Mouse coding sequence (SEQ ID NO: 447) 

Human genomic sequence (SEQ ID NO: 448) 
Human mRNA sequence (SEQ ID NO: 449) 

Human coding sequence (SEQ ID NO: 450) 

35 Table 78 (mouse gene: Blm; human gene BLM) 
Mouse genomic sequence (SEQ ID NO: 451) 
Mouse mRNA sequence (SEQ ID NO: 452) 

Mouse coding sequence (SEQ ID NO: 453) 

Human genomic sequence (SEQ ID NO: 454) 
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Human mRNA sequence (SEQ ID NO: 455) 

Human coding sequence (SEQ ID NO: 456) 

Table 79 (mouse gene: BIrl ; human gene BLR1 ) 

5 Mouse genomic sequence (SEQ ID NO: 457) 

Mouse mRNA sequence (SEQ ID NO: 458) 

Mouse coding sequence (SEQ ID NO: 459) 

Human genomic sequence (SEQ ID NO: 460) 

Human mRNA sequence (SEQ ID NO: 461) 

10 Human coding sequence (SEQ ID NO: 462) 

Table 80 (mouse gene: Ptp4a2; human gene PTP4A2) 
Mouse genomic sequence (SEQ ID NO: 463) 

Mouse mRNA sequence (SEQ ID NO: 464) 

15 Mouse coding sequence (SEQ ID NO: 465) 

Human genomic sequence (SEQ ID NO: 466) 

Human mRNA sequence (SEQ ID NO: 467) 

Human coding sequence (SEQ ID NO: 468) 

20 Table 81 (mouse gene: Mcm3ap; human gene MCM3AP) 
Mouse genomic sequence (SEQ ID NO: 469) 

Mouse mRNA sequence (SEQ ID NO: 470) 

Mouse coding sequence (SEQ ID NO: 471) 

Human genomic sequence (SEQ ID NO: 472) 

25 Human mRNA sequence (SEQ ID NO: 473) 

Human coding sequence (SEQ ID NO: 474) 

Table 82 (mouse gene: Jak2; human gene JAK2) 

Mouse genomic sequence (SEQ ID NO: 475) 

30 Mouse mRNA sequence (SEQ ID NO: 476) 

Mouse coding sequence (SEQ ID NO: 477) 

Human genomic sequence (SEQ ID NO: 478) 

Human mRNA sequence (SEQ ID NO: 479) 

Human coding sequence (SEQ ID NO: 480) 

35 

Table 83 (mouse gene: Fusl ; human gene FUS 1 ) 

Mouse genomic sequence (SEQ ID NO: 481) 

Mouse mRNA sequence (SEQ ID NO: 482) 

Mouse coding sequence (SEQ ID NO: 483) 
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Human genomic sequence (SEQ ID NO: 484) 

Human mRNA sequence (SEQ ID NO: 485) 

Human coding sequence (SEQ ID NO: 486) 

s Table 84 (mouse gene: Rassfl; human gene RASSF1) 
Mouse genomic sequence (SEQ ID NO: 487) 

Mouse mRNA sequence (SEQ ID NO: 488) 

Mouse coding sequence (SEQ ID NO: 489) 

Human genomic sequence (SEQ ID NO: 490) 

10 Human mRNA sequence (SEQ ID NO: 491) 

Human coding sequence (SEQ ID NO: 492) 

Table 85 (mouse gene: Pik3r1; human gene PIK3R1) 
Mouse genomic sequence (SEQ ID NO: 493) 

15 Mouse mRNA sequence (SEQ ID NO: 494) 

Mouse coding sequence (SEQ ID NO: 495) 

Human genomic sequence (SEQ ID NO: 496) 

Human mRNA sequence (SEQ ID NO: 497) 

Human coding sequence (SEQ ID NO: 498) 

20 

Table 86 (mouse gene: Braf; human gene BRAF) 
Mouse genomic sequence (SEQ ID NO: 499) 

Mouse mRNA sequence (SEQ ID NO: 500) 

Mouse coding sequence (SEQ ID NO: 501) 

25 Human genomic sequence (SEQ ID NO: 502) 

Human mRNA sequence (SEQ ID NO: 503) 

Human coding sequence (SEQ ID NO: 504) 

Table 87 (mouse gene: Tle3; human gene: TLE3) 

30 Mouse genomic sequence (SEQ ID NO: 505) 

Mouse mRNA sequence (SEQ ID NO: 506) 

Mouse coding sequence (SEQ ID NO: 507) 

Human genomic sequence (SEQ ID NO: 508) 

Human mRNA sequence (SEQ ID NO: 509) 

35 Human coding sequence (SEQ ID NO: 510) 

Table 88 (mouse gene: Nek2; human gene NEK2) 
Mouse genomic sequence (SEQ ID NO: 511) 

Mouse mRNA sequence (SEQ ID NO: 512) 
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Mouse coding sequence (SEQ ID NO: 513) 

Human genomic sequence (SEQ ID NO: 514) 

Human mRNA sequence (SEQ ID NO: 515) 

Human coding sequence (SEQ ID NO: 516) 

5 

Table 89 (mouse gene: Nr3c1; human gene NR3C1) 
Mouse genomic sequence (SEQ ID NO: 517) 

Mouse mRNA sequence (SEQ ID NO: 518) 

Mouse coding sequence (SEQ ID NO: 519) 

10 Human genomic sequence (SEQ ID NO: 520) 

Human mRNA sequence (SEQ ID NO: 521) 

Human coding sequence (SEQ ID NO: 522) 

Table 90 (mouse gene: Dadl; human gene DAD1) 
15 Mouse genomic sequence (SEQ ID NO: 523) 

Mouse mRNA sequence (SEQ ID NO: 524) 

Mouse coding sequence (SEQ ID NO: 525) 

Human genomic sequence (SEQ ID NO: 526) 

Human mRNA sequence (SEQ ID NO: 527) 

20 Human coding sequence (SEQ ID NO: 528) 

Table 91 (mouse gene: Lck; human gene LCK) 
Mouse genomic sequence (SEQ ID NO: 529) 

Mouse mRNA sequence (SEQ ID NO: 530) 

25 Mouse coding sequence (SEQ ID NO: 531) 

Human genomic sequence (SEQ ID NO: 532) 

Human mRNA sequence (SEQ ID NO: 533) 

Human coding sequence (SEQ ID NO: 534) 

30 Table 92 (mouse gene: Git2; human gene GIT2) 
Mouse genomic sequence (SEQ ID NO: 535) 

Mouse mRNA sequence (SEQ ID NO: 536) 

Mouse coding sequence (SEQ ID NO: 537) 

Human genomic sequence (SEQ ID NO: 538) 

35 Human mRNA sequence (SEQ ID NO: 539) 

Human coding sequence (SEQ ID NO: 540). 

Table 93 (mouse gene: Anp32; human gene N/A) 
Mouse genomic sequence (SEQ ID NO: 541) 
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Mouse mRNA sequence (SEQ ID NO: 542) 

Mouse coding sequence (SEQ ID NO: 543) 

Human genomic sequence (SEQ ID NO: 544) 

Human mRNA sequence (SEQ ID NO: 545) 

5 Human coding sequence (SEQ ID NO: 546). 

Table 94 (mouse gene: Map2k5; human gene MAP2K5) 
Mouse genomic sequence (SEQ ID NO: 547) 

Mouse mRNA sequence (SEQ ID NO: 548) 

10 Mouse coding sequence (SEQ ID NO: 549) 

Human genomic sequence (SEQ ID NO: 550) 

Human mRNA sequence (SEQ ID NO: 551) 

Human coding sequence (SEQ ID NO: 552). 

is Table 95 (mouse gene: Cd28; human gene CD28) 
Mouse genomic sequence (SEQ ID NO: 553) 

Mouse mRNA sequence (SEQ ID NO: 554) 

Mouse coding sequence (SEQ ID NO: 555) 

Human genomic sequence (SEQ ID NO: 556) 

20 Human mRNA sequence (SEQ ID NO: 556) 

Human coding sequence (SEQ ID NO: 558). 

Table 96 (mouse gene: Sept9; human gene Msf) 

Mouse genomic sequence (SEQ ID NO: 559) 

25 Mouse mRNA sequence (SEQ ID NO: 560) 

Mouse coding sequence (SEQ ID NO: 561) 

Human genomic sequence (SEQ ID NO: 562) 

Human mRNA sequence (SEQ ID NO: 563) 

Human coding sequence (SEQ ID NO: 564). 

30 

Table 97 (mouse gene: FzdIO; human gene FZD10) 
Mouse genomic sequence (SEQ ID NO: 565) 

Mouse mRNA sequence (SEQ ID NO: 566) 

Mouse coding sequence (SEQ ID NO: 567) 

35 Human genomic sequence (SEQ ID NO: 568) 

Human mRNA sequence (SEQ ID NO: 569) 

Human coding sequence (SEQ ID NO: 570). 

Table 98 (mouse gene: Calm2; human gene CALM2) 
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Mouse genomic sequence (SEQ ID NO: 571) 

Mouse mRNA sequence (SEQ ID NO: 572) 

Mouse coding sequence (SEQ ID NO: 573) 

Human genomic sequence (SEQ ID NO: 574) 

5 Human mRNA sequence (SEQ ID NO: 575) 

Human coding sequence (SEQ ID NO: 576). 

Table 99 (mouse gene: Ncf4; human gene NCF4) 
Mouse genomic sequence (SEQ ID NO: 577) 

10 Mouse mRNA sequence (SEQ ID NO: 578) 

Mouse coding sequence (SEQ ID NO: 579) 

Human genomic sequence (SEQ ID NO: 580) 

Human mRNA sequence (SEQ ID NO: 581) 

Human coding sequence (SEQ ID NO: 582). 

15 

Table 100 (mouse gene: Rac2; human gene RAC2) 
Mouse genomic sequence (SEQ ID NO: 583) 

Mouse mRNA sequence (SEQ ID NO: 584) 

Mouse coding sequence (SEQ ID NO: 585) 

20 Human genomic sequence (SEQ ID NO: 586) 

Human mRNA sequence (SEQ ID NO: 587) 

Human coding sequence (SEQ ID NO: 588). 

Table 101 (mouse gene: Mbnl; human gene MBNL) 

25 Mouse genomic sequence (SEQ ID NO: 589) 

Mouse mRNA sequence (SEQ ID NO: 590) 

Mouse coding sequence (SEQ ID NO: 591) 

Human genomic sequence (SEQ ID NO: 592) 

Human mRNA sequence (SEQ ID NO: 593) 

30 Human coding sequence (SEQ ID NO: 594). 

Table 102 (mouse gene: mCG10516; human gene N/A) 
Mouse genomic sequence (SEQ ID NO: 595) 

Mouse mRNA sequence (SEQ ID NO: 596) 

35 Mouse coding sequence (SEQ ID NO. 597) 

Human genomic sequence (SEQ ID NO: 598) 

Human mRNA sequence (SEQ ID NO: 599) 

Human coding sequence (SEQ ID NO: 600) 
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Table 103 (mouse gene: Rorc; human gene RORC) 
Mouse genomic sequence (SEQ ID NO: 601) 

Mouse mRNA sequence (SEQ ID NO: 602) 

Mouse coding sequence (SEQ ID NO: 603) 

5 Human genomic sequence (SEQ ID NO: 604) 

Human mRNA sequence (SEQ ID NO: 605) 

Human coding sequence (SEQ ID NO: 606) 

Table 104 (mouse gene mCG15938; human gene BAT1) 
10 Mouse genomic sequence (SEQ ID NO: 607) 

Mouse mRNA sequence (SEQ ID NO: 608) 

Mouse coding sequence (SEQ ID NO: 609) 

Human genomic sequence (SEQ ID NO: 610) 

Human mRNA sequence (SEQ ID NO: 611) 

15 Human coding sequence (SEQ ID NO: 612) 

Table 105 (mouse gene: Iqgapl; human gene IQGAP1) 
Mouse genomic sequence (SEQ ID NO: 613) 

Mouse mRNA sequence (SEQ ID NO: 614) 

20 Mouse coding sequence (SEQ ID NO: 615) 

Human genomic sequence (SEQ ID NO: 616) 

Human mRNA sequence (SEQ ID NO: 617) 

Human coding sequence (SEQ ID NO: 618) 

25 Table 106 (mouse gene Zpf29; human gene: hCG27579) 
Mouse genomic sequence (SEQ ID NO: 619) 

Mouse mRNA sequence (SEQ ID NO: 620) 

Mouse coding sequence (SEQ ID NO: 621) 

Human genomic sequence (SEQ ID NO: 622) 

30 Human mRNA sequence (SEQ ID NO: 623) 

Human coding sequence (SEQ ID NO: 624) 

Table 107 (mouse gene: Kcnj9; human gene: KCNJ9) 
Mouse genomic sequence (SEQ ID NO: 625) 

35 Mouse mRNA sequence (SEQ ID NO: 626) 

Mouse coding sequence (SEQ ID NO: 627) 

Human genomic sequence (SEQ ID NO: 628) 

Human mRNA sequence (SEQ ID NO:629) 

Human coding sequence (SEQ ID NO: 630) 
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Table 108 (mouse gene: Ppp3cc; human gene: PPP3CC) 
Mouse genomic sequence (SEQ ID NO: 631) 

Mouse mRNA sequence (SEQ ID NO: 632) 

Mouse coding sequence (SEQ ID NO: 633) 

5 Human genomic sequence (SEQ ID NO: 634) 

Human mRNA sequence (SEQ ID NO: 635) 

Human coding sequence (SEQ ID NO: 636) 

Table 109 (mouse gene: mCG9110; human gene: hCG27579) 
10 Mouse genomic sequence (SEQ ID NO: 637) 

Mouse mRNA sequence (SEQ ID NO: 638) 

Mouse coding sequence (SEQ ID NO: 639) 

Human genomic sequence (SEQ ID NO: 640) 

Human mRNA sequence (SEQ ID NO: 641) 
is Human coding sequence (SEQ ID NO: 642) 

Table 110 (mouse gene: mCG2257; human gene: PRDM11) 
Mouse genomic sequence (SEQ ID NO: 643) 

Mouse mRNA sequence (SEQ ID NO: 644) 

20 Mouse coding sequence (SEQ ID NO: 645) 

Human genomic sequence (SEQ ID NO: 646) 

Human mRNA sequence (SEQ ID NO: 647) 

Human coding sequence (SEQ ID NO: 648) 

25 Table 111 (mouse gene: mCG17918; human gene: hCG23764) 
Mouse genomic sequence (SEQ ID NO: 649) 

Mouse mRNA sequence (SEQ ID NO: 650) 

Mouse coding sequence (SEQ ID NO: 651) 

Human genomic sequence (SEQ ID NO: 652) 

30 Human mRNA sequence (SEQ ID NO: 653) 

Human coding sequence (SEQ ID NO: 654) 

Table 112 (mouse gene: Lfng; human gene: LFNG) 

Mouse genomic sequence (SEQ ID NO: 655) 

35 Mouse mRNA sequence (SEQ ID NO: 656) 

Mouse coding sequence (SEQ ID NO: 657) 

Human genomic sequence (SEQ ID NO: 658) 

Human mRNA sequence (SEQ ID NO: 659) 

Human coding sequence (SEQ ID NO: 660). 
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MUTATION 



CLONE CLASS. GENE 



IM000619 



IM000620 




GAT C AAAGCAAT CT CT AT GT CTTT CT CTGCTG 
TCCTCCT CAGAC AT CT CCAG AGAGCT GGGAT 
AT TT TTCTTT CCCATTT GAGATT AT G AAGTT G 
TTT CT AGAGTGC AT GACGC AGGTT G AAGGAT 
AAGTACACAGGTCCCAAGGAACCAAGCGTTT 
T CACT G ACGGT GAT GAGT CTT GTTCGT GAGA 
TT GTT GT GATT CT C AGCCTTT CT CTT CCCCTG 
T GT GT GCT CTT C ATTTT CT GGTT CTGTCT GCC 
TAGCACCTCCTGGGGAAGCTGCTGTGCTTT p000632 



GAT CTTT GGAGCCCAGTT GTT AAT CAT AAG A 
GCT G ATATTTT G AAAGAGT GT GT CAACCTAG 
AT GCAC AGGG AAGCC AAAG CATT CAGCC p000633 D 



ATATGACCACAAGGAAATAAGATAAAGTGTT 

CAT ACT GAATTT AT AAT G AAAAGT GAT C p000634 C 



G AACAGGC ATGGCTTT ACTT GT ACAAT GAGG 
AAACCAAGGCAGAGATT GCAAAGCGGGTCC 
T AC ACGTTT GCT CCATGCCCTGCTTCTCT GA 
CCACAGTGTACTGAGAATATGCTGAGCCCTA 
GTTCCTGGGGAGGAGGCAGAAGAGAGCAGC 
AT CCT GCCCACTT G AAGGCGT GC ACACATAG 



IM000622 TTCCTGTCTGATC 



P000638 D 



IM000623 



GAT C AGGAG AC CACACCCAGCTAGCCTTCTC 
TGACTGGGTATCCTTGGTCAGCCAGCCTTTC 
TT CACCT CAT GTT CT CATTT GCAAACT C ACAT 
GAAC ACT ATTT GACCT AC ACACTT CAT AAAGC 
T GTTTTT AGAAAGACG AGAT AAT AC AGGAGG 
AACGCTACAAT ATT AAATGATATGT ATTT ATA 
T 



AGT GTTT AGGT C AGCT GGT GCAGGAG AAGC 
TTCTTGAGGAAGACGACCATCTGGCAAGGC 
CTGAT GGTAGAAAAT AAT GG ACTT CT CT CCA 



P000639 D 



P000640 D 



IM000624 JACTG AGTAGGAACTT GAT GAT C 



Iatcagtaagttaatcctaagaattactatgca 



AGCTT ATAT GAGGCTCT AGT GCCCGG AGACT 
TTAATACTGCCCTAACATGATGGTGGCTCTTT 
GTCCCT CTTTCT CAGCC ACT GAAAT CT GACA 
GTTT GGGGAAG AAT AAT AAGAATTT AAG AAA 
CTAGATGGTTTTAAATATAGATATAAAAACAG 
TT CTT CGACT ATT CT CAAT AAAGAAATTC AGT 
IM000625 CAAAAG AATTT C AGTC CT AAC AC AAT G ATC p000641 D 
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MUTATION 



SEQUENCE 



CLONE CLASS. GENE 



IM000626 



IM000627 



GAT CAT C AGAGTCCT GCAT CTTAT GT GT GCA 
GTGTTTTCAGCAATACAGGCTTACCTTCAAC 
CT CTAACAGGCAACCAGAT GCTACAATAGCT 
TATATTGTTTTAGAAATCACTTGGACTACTCT | 

AAACAACAACTTGAGTGAAGGCTCTTTGTAT 
CT GAT ACT GGAGTTT GTTAGTCT AT GACACTT 
GT GGGG AGACAT GTCT GC AC AAGT AGCAT AT 
GTGTGTAC ATGTAT ATT GTAT AC AT AT AT AGT 
TTTGCTCTATGTATGTATGTGTATATGTATGT 
ATGTATATGTATATGTATGTATATATATAG p000642 D 



AAGGGACCTGATAATCGTGTTGGCAACTGG 

GCT ACAATT AGTT AT CAATT GCTTGCTT GCCA 

CCTGCCCTGCTCCATAGAGAATCATAGTCTG 

GGGAGTGTGGAGGAATAGCGGAGTCATCTA 

AACACATCACTGCTGCCCCCACCATTTGCCT 

GCCACCAGGCCCCTGCCTTTCATTTTGCATT 

TCTCCCTCTTACAAGCAAATGGCGCTCACTG 



P000643 D 



IM000628 



GTTTGGGGATTGTACAGAATGCACAGCGTAG 
T ATT CAGGAAAAAGGAAACT GGGAAATTAAT 
GTAT AAATT AAAAT CAG CTTTT AATT AGCTT A 
AC ACAC ACATACGAAG GC AAAAAT GTAACGT 
TACTTTGATC 



gatctcattacagatgGttgtgagctaccat 



p000644 K 



IM000629 GTGG 



P000647 R 



GAT CT CAG GAGGCACC G AG AGACT CAGC AT 

GGACTCAAATGAGTACCCTGGCAGCCCGCA 

ACACCAGCTGTGTAACACTACCGTGAGGGAT 

GTCTTCCCTGCCTCCCTCCAGCCCCTTCTCA 

GGCCCTGAGTCCAGTGTGCAAAGCTCATCAT 



IM000630 GGTTAGTCCCCTTCACCT 



P000649 K 



AG AGCACCCGACTGCT CTT CCGAAGGT CCA 
GAGTTCAAATCCCAGCAACCACATGGTGGCT 
IM000631 CAC AACC AT CCGT AACAAG AT C p000650 R 



GATC AAAT CCT GT CAGGGAG AGG GGCTCCT 
CCCAGT AGT GCC AT CCCAT AAT AATAAGAAG 
GACTCCT G GGCCT CAGT G AAGT CAGGCT G A 
CC ACT ACT GCAGGTTAGT CAT GACC AGTAG C 
CAGAAT GGAACGAAGGGT GACCCAGTGT GA 
GGACAC AGCCCCAGGCAACT GCTTCT GCTTT 
G AGCC AAGTT GTTACCCC AAAGCTCGT CATT 
CCGCTTGGTTTCTCATGTGTGTGAGCTGCAC 
IM000632 ATATGGAGGTCCCCCTTTGTTCCCTT p000651 D 
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MUTATION 


SEQUENCE 


CLONE 


IM000633 


GT GAGGAAGGT CCCT CTGCATT CTAACCTT C 
CTCAACTCCACCAGCCTCGGCGTTTAAGGGA 
GAAATATTACCGTTCCCTTTGGGCCAAGTTG 
GAGCCAGT G AAGT AGT CGG AAAT GTACAGT C 
AC AGGAAATT GCTGCT ACC AAGGCT GGAG G 
AACAAAGAGAAGACTT GT CACAAGAGGCC AG 
AG AGGAAGT CACCC AGT AC AAACT G AAGCG 
CGCGCGCACACACACACACACACACACACA 
CACGCACACAC AC ACAC ACAC GAT C 


P000652 



TGGCCGCCTAGACAAGCT G ACCAT CACCTC 
CCAGAACCTGCAACTGGAGAGCCTTCGCAT 
GAAGCTTCCGAAAT GTGCGTGCT CCACCTGT 
CCCT CACCT CACAGAC AT CATTT CTCCATTT A 
IM000634 GCCCCTCCCGATC p000654 



GATCCCCTGGAATTTACAGTCGGTTCCAACA 
IM000635 ATC ATGTAG ATG p000656 C 



GATCGGCTATAGCATTTGTCAATGTTTACCCA 
G AAG AATAGC ACAGAT AT ATTT GC ACAT CAAT 
GCTT ATT GCAGT ATT ATT CACAGT GG CTAT GT 
AAT GGAACCAACCT ACAT GGCCAG C AACT G A 
AT AG ATT AAG AAAAT AT AT AT AC AC AAT G GTG 



GTTGTTTGTTAGAAGATGGATGAAAGTGGAG 
ATGATAATAT CAAGT GCACAGT CAACCT CTCT 
CT CT CACCT CCCCCGCC CCGCT CTTT CTCTC 
T C ATAT ACATTT G AGAGT AGCAGTAAACT GT C 
TGAGAACAAAGGGGATTAATGGGAGGGGAG 
AAGATTAAGGAGCGGAAGGGTAGTAGGTAG 
IM000636 TAT P000659 



GATCGGCTTCTATGGACTGAGTGTGTAAGAA 
1M000637 AACATT 



TTAGG AGGGT AG AGAAC ATT CAGGAAT C AAG 
AACAAGCATTTTAACACCCACTGAGCTATCC 
T GTGGAT GGT GGT GGTTTT GTTT GTTT GTT G 
GTTTT GTTTT AGGAAGT CAGGGAT GGGGTGG 
GAAT CT CACTCT GT GGCTT AGACTTGCAACA 
AT CCCAAATT CT GG AAT GAT AAGCAAGAGAG 
CT GTCT AGTCCCAGT CT CAGAT ACAT GCT GT 
T AATTTT CT ACTACT GCT ATAACACAT AG GCT 
CAAATGCGGTGGCTTACCTAACACACCCTGT 
GC AGTT CT G AAAGT CGT AACT CT GGCACG AT 
IM000638 C P000662 D 



[ATGCTAAGCTGTGACTCCTCTCGATACGAGA 

IM000639 CCCTGGCTGCCCTCCTTTCCCGATC p000663 D 
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MUTATION 



SEQUENCE 



CLONE CLASS. GENE 



AGATGMGCTATCCCCAGTCCCTAAGCTGAG 
TTCTGCCT GAGACT ATTT G AAAC AGGGT ACC 
CCTGGGT CCC AGTT C AGTT GAC AGGT AGTG 
GACGCATGAGAACGCCATACCTGGTGGCCG 
T GCCCGAGAGT GCTGTCCCT GACCTGCC AC 
TGTGTTCTCCAGAGCAGCTTTCCAATCTGCC 
TGCTCCTGT CT CCCCT GCCT GTTGGC ACCAG 
GCAGCCAGAATTCCATTTGTTTGTTTGCTTCG 
CGAT AGGCT CTT GCC ATGT AGTCCTT CCTGG 
CCT AGAACTT GATAT GT AGACTT CCCCCCTT 
IM000647 GGATC p000678 C 



CCGTGTCCGT GGG CAT GTGCGT GT AC AG AC 
AGACAT ACAT GCCCC CGCAT GAGT GT GAAC A 
CCAGAGGTCAACCTCAGGT GTCCTTTT GAT G 



IM000651 



I M 000648 jGATTGACCAATGAGCCCCAAGTAGGGATC p000679 D 



GATCCATAGGCAGAGAAGGCAGTAATAGGA 
CATT GGT CATT GTACCT CATTT GT G AGG GGT 
CACCTT GGAAAT GTGCT GAGACT AGGTT CT A 
IM000649 GGAGAAGCTCGCCA p000682 D 




CCTACATTTAGTTACAGGACTGTGACCTAC 



IM000650 AGTTTAAAACTCGGGGATC 



P000684 D 



IM000652 



GATCCCTCCCCTCCCTTC I I I I ICCCGCCAA 
GCGT CGGCGAAGCCCT GCC CTT CAG G AGGC 
AGGAGGGGAGCTGAGTGAGGCGAGTCGGA 
CCCAGCAGCTGAGAGCAGCGCAGCCCAGG 
GGTCCTCGGCCGCGCAGACCCCCGGAATAA p000685 K 



CTACCACAGCCCCAGTGCTCTGGAGGGACT 
CTAGTAGCCAGGGCTGGCAGCTTGGTTTGG 
GCCAGCAT CT CACTAT GTAGCCTAGTT GTCC 
TGGAATTTGCTATGTAAATGTGGCTACCCTC 
AAACT CAT AGAGAGCCT CCCACCT CTCCTGA 
GATT AT AGGC ACATGCT ACC AT GCCCT AAGT 
GGATC P000686 D 
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MUTATION 



IM000661 

IM000662 



IM000663 
I M 000664 



IM000665 



SEQUENCE CLONE CLASS. 

GAT C AAAAAC AT CAACGT AAGG AGCCCTT AA 

T GACGCTTT GT GACGGTTT AGAAT G GTCTAC 

CC AAACCT AGCCAAGT CTAACT AT GTT AT GG 

AG GTGGT AAAAGC AGTT AACCT AAAC AT CT G 

GGACACTCACAGAATGATAGGTAGGTAGGTA 

GATAGATAGATAGATAGATAGATAGATAGAT 

AGAC AGAC AG ACAG AC AGAT GTT GAAT AAAA 

AGTGACGTTTACAGTGATG7TAGCTCAAGGC 

AGGGCTTTTCAGGCCATTTCCCCTGGTCTCA 

CCC p000704 D 

CTACTAAGTCCAGAGCAGAGAAGGAGGCGC 
CGCCTGTGTGCACAGCGGAGTCTGGGAGAG 
ACC AC CGGC C CAAACCAGT AAACACAGGGC 
ACCC ACCGT GCT CCGAT C p000706 D 




AGGCAAACCCATGTGAGGCCTTCTCACATCT 

TTCCTTGGATGCCTGCACACACCTGACTTGA 

C AG ACTT C AAAT C AG ACTT AT C AAC TC ACCTC 

TT CAGT CCTGGGCCT CTT CCT GT ATTT C AAT C 

TTAGATAGAAAATTGGTTCCACTGTCTACCA 

GCCTTGAACCAGGAATGCAGAGCCAACCAC 

CCCT G GGGT GT CCC AGGCAG CTGGGCT GG A 

T GCT ACCT GT CATGCT CTT GAT C p0007i0 C 
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MUTATION 



IM000666 

IM000667 

IM000668 



IM000669 



IM000670 



SEQUENCE CLONE CLASS. GENE 

ATGTATGAGTGTGGGGCTGGGTTTGAACCTG 

T GT CACCTT AGGACT CT CT GAACCT CGGTTT 

CCTATTAGACGGAGGGGCTATTCGGAGTCCT 

CAT CT AAT G G AG AC ACTTT GTGGGTATC AGA 

GGGCAACACTGTGGTATTGGGGGTGGGGGG 

TTGCTGCTTAGAGCTCAGAGAAGAG G AGTTT 

GGCTT GCT CTACAGAAC AT GCAGGCT GAGG 

TGTGGGTGCAGGGTTTCCCTGAGGCCCCGG 

CTCTGACCCTCTCCCCACTCCATTTCCTGCG 

CAGGT GAGCG AC AAACGTT CCAAC AGCTT CC 

GCCAGGCCATCCTTCAGGGAAACCGCAGGC 

TGAGCAGCAAGGCCCTGCTGGAGGAGAAGG 

GGCTGAGCCTCTCTCAGCGGCTCATCCGCC 

ACGTGGCCTACGAGACTCTGCCCCGGGAGA 

TTGACCGCAAGTGGTACTATGACAGCTACAC 

CTGCTGCCT CCGCCCGGTT CAT GAT C p000711 C 

GAT CATTTTT CT CT CGAGATGGATT AAAGCTA 
TGCT GCAG AAGGACCCGT GTGTGTCCT GT GT 
GT GTGT GTCCT CGCCGGCGAGACTCCTT ATC 
ACAC AT GAC AGCTT CAAAGC CCCCAGATT CA 
ATAGGTTCC AGGAGTT CACATTT AAC ACT CAT 
GGGGTCAAAGTGCAGGCAGATGGTGGAGCC 
T GT GG AAGGT CAT CAG AC AAACAACCT GGTG 
GTTGCAGCAGAAATCACCAGGCAAGTAG p000712 R 

GATCTGGCTAGCAGGGAGCCATTTACAGCTC 
AGACATCTATCATCCTTA p000713 D 

GAT CATT GT ACCT CACCT GT C AGTTT GACAG 

GT GGGAGGT GAT AT CT CTTTT CATT CAT GT AT 

T CTTT GAAAGTTT GTTC ATG C ATAT AATAC AT 

TCTGGTTCAATTCACCACTCCACCCTTTTGTA 

TCCCCTGCGTACCGAGCCCCCATTTTCTCAC 

CAAGTCTTACTGTTATCTCAGTTTTGGGGCTT 

AG I I I I I I GTTT GT CTT GTTTT GTT GTTTTT GA 

AACAGGGTCCCGTTATGCAGCCCTGGCCCT 

G AACTT GCT AAAT AAACCAGGTT GGCTTT GA 

ATT CAGAGTT CTGCACACCTCT GTT ACCCAA 

GTGCTCAGATTAAAGGCGTATACTACCAC p000714 C 

GAT C AATT C AAT CT ATT G CAAT AACCT GGTTT 
TTTTTTT CCGCAACT CCAAGAT GGGGGGGGG 
GGGGCCCAGTCAGGAGAGGTTT CAACACAA 
ACGCACT AGT ATTT AC ACAC AG AATCT CCTC 
C ACT GTTCTT CTT CTTT GCTTT AAAAGT CTTT 
GTT CCGGAAT CT AT AG AT AGGGAGAC AGAT G 
GCTAGCTCCCCAAGGCTGAGAGCAGAGGAG 
AGT ATAAACAGGG AAGT C AAGGGGT CTGGG 

AGGGCAAGGTAAGGAAGCCACAG p000715 D - 
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MUTATION 



CLONE CLASS. GENE 



CAATGCCTTCCCCGCGAGATGGAGTGGCTG 
TTTATCCCTAAGTGGCTCTCCAAGTATACGT 
GGCAGTGAGTTGCCGAGCAATTTTAATAAAA 
TTCCAGAC AT CGTTTTT CCTGC AT AGACCT CA 



IM000671 TCTGCGGTTGATC 



TAGTATTCAGGAAAAAGGAAACTGGGAAATT 
AATGTAT AAATT AAAAT CAG CTTTT AATT AGC 
TT AAC AC AC AC AT ACGAAG GC AAAAAT GT AA 



IM000672 CGTTACTTTGATC 



p000716 K 



P000718 K 







GAT CAGAAAAACAGCCCATT ATT C AAGATT C 
IM000673 AGGT P000719 



T AACTT C AATTT AAT AATT AT C AC AT GCTAGG 
AACTAAAGAGGTGCACAAAACAAACCAACAG 
TGGTTCCTATCCTGTCT AAC AG AAG AAACT A 
C AATT GT GGTTT GGGAT GCC AC AT AAAT GAC 
AG CAACGGG ACCT ACAG AAAATT AAGTCAC A 
G AGAGAAT GGACCATTT CT GCAG AG ACCT G 
GAAAACAGACAAGGGAAG AAACAT GGT GT GT 
CTAAGTGATGGGGCAGGTGGTGCAAACGCT 
AGAGGCAAGCAGAGGGGAT AT GAAACTGTG 
CT GCACAGCT GG ACAGAAGGGAGGCT GGAA 
GGGAAGAGAGGACCCTCTGTTTTGACTCAAT 
GGCTAGATGCCATGTGCCAAATAAGAAAGCA 
CTTGGGGGGTTCTGTGGGAAATCGGAACAG 
AGGGACTGGAATCAAACCTCAACGTTCCTTG 
CAT ACT CCAG AT AAGAACCAGGCTTT GAGCC 
AGGGCCTGGGAAGAGGGCTGGCCTACATAT 
CT CATTTTAG AGAT GAGCAAACAGGACTGGG 
AGCTCTAGGTCTTCAGTGACACGCTTGCTTG 
IM000674 GCCCGCAGGAGACCCTGGGTTTGATC p000720 D 



GATCATGTCATGGGTCAACAGAAATAATTCT 
GAAAGGCT AAGT CATTTCTTCT ACCCCCAAG 
AAAAATCAAGAACACCCCACATTACAAACCTT 
CCGTAGTAAACTGAGAATGGAGCCATGGCC 
AGAGCCCCTCTGCTCTCCCATCCCCCAACCA 
IM000675 AGAACCAAAC p000721 ID 






T ATTTT ATGT AT AT AAGTT CCTT ATAGCTGTAT 
IM000676 T CAGAGACGCC AGAAGAG AGC AT CT GAT C p000722 R 



GATCATAGCACACTGGGGTGCCATCTGTCAC 
CCCT AGAC AAACAT CTTT AACC NGC AT CT CTT 
CCTGAAGCCCACTTGGACCACCCTTT GGAAA 
ACCATCACCAAGGCCAGTAAGGTACCCGTG 
GTGACTCACCTCAGCCTAGCCCACCATAGAC 
GCTTAGCAGAGCAGGTGTGTGTAAGTCAGA 
GCCAGACAAT CAGAAC ACT CTCCCTGCTCCA 
AAGTAGCAAT GT AAAAAATT G AACCCAAAGTT 





P000724 D 
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MUTATION 



CLONE CLASS. GENE 



GATCAAAGTAACGTTAC AT T T TTGCCTTCGTA 
TGTGTGTGCTAAGCTAATTAAAAGCTGATTTT 
AATTT AT ACATTAATTT CCCAGTTT CC I I' I I TC 
CT G AAT ACT ACGCT GT GC ATT CTGT ACAAT C 
CCCAAACGTAT ACAT AC ACACTTT AT AT AT AC 
ACGATAATCTAGCTTATTAACCAACCAGAAAC 
AT G AGT CTTTT GCTCTGT GC ATT GGTTCTAGA 
TTTATT AT AT AATGCAT ATT CCCT CGGGATTT 



IM000678 GCTTATCC 



P000727 K 




GAT CATTT GAT GCTTCAG AT AAAT AT GT AAAT 



IM000679 GGTGAC 



P000728 B 



GAT CAAGAT AAT CCCCCACAGGCAT GCCC AG 
AGGCCCATTT CCT AGGT GAG ACT AT AGT CTG 
TCAAGTT GACAATGCTAACCATTGCAGTGAG 
GGAGAGAAAGAAGGC CAGG AT GGTGCCT CT 
CTGTTACTCTGCTTACCCACGGGGTGCAAGG 
ACAGTGGGGGATGGGCCTGAGCTTCCTCAT 
GAACACACAC AT G AG AGCAGT C AGCAC AT G 
GCCT CTT CCT CT AAGCTT CAC AGT GGCAG CC 
GCACCT CT GCT GTT AAG ACCT AAC AT GTGGC 
CGGGCAGTGGTGGCACACGCCTTTAATCCC 
AGCACT CGGG AGGCAG AGGC AGGT GG ATTT 
CTGAGTTCGAGGCCAGCCTGGTCTCCAGAG 
TGAGTTCCAGGACAGCCAGGGCTACACAGA 
G AAACC CT GT CTT GAAAAACCAAAACCAAAA 
CCAACCAACCAACCAACCAAACAAACCAT CT 
AACAT GTACAT CCT ATC C AT GT GCACGAATC 



AGACCAGT GCCGGAGCCGTT CCTGGCT GAG 
GCAGCCCAAGTCCTT G AAGAGCTT G AAGAG 
GTCGCTGCGGAACTTGACGCCGATGAAGGC 
ATACAAGAAAGGGTTGACGCAGCAGCGGAC 
GGAGGCCAGGCTGTAGGTGACGTCATAGGC 
AAT GTT GAGCT GCTT G CT GGTTTCGC AGCTG 

ctattggtgatgttgaagtTggccaccgtct 

GAGCCAGGACCACCCCATTGTAGGGCAGCT 
GGAAGACTATGAAGACTACCACCACGGCAAT 
IM000681 GATC P000730 



CCCTCT C AAGCCTT CCTT GTT ACTT AGCCT CT 
AT AGGT CT GT GCATTAT ACC AT CATT CTTTT A 
ATTTACAGCTAATATCCATTTATATATGATTAT 
GT ACC ATATTT GCCTTTT GG GGTCT GGATT G 
IM000682 CCCTACTCAGGATGACCTTTT CTAGTTT GAT C p000731 D 



GAT CAT GAT GTTT GTT G AAGC AAC AG AAACT 
lATAAGACAGTGCCCAAGAGCCTCTCTGGAGA 



IM000683 TAGCC 



P000732 D 
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MUTATION 



CLONE CLASS. GENE 



GATCGT GTT AGACACAAGT AAGAAAT G AAT G 
AGTCTTCCTGATTI I I I AAATTAACTTCTCCC 
CAT ATT GGCTGTCACT ACTTTTT AAAT C AG AA 
AGGAG AAT CT GG ACGGTT CCAGGCCT GC AG 
CGCCATGCTTGCAAAAGGTTTACAGAATCGC 



IM000684 TCTGGACAACT 



p000734 p 





CTACCACAGCATCTTTTGAGTGTATATAGTCA 
GTGTGCTACAT GTT ATCTAT G AACAT ATG C AA 
ATGAGGTTT GAGAATT AAAGTTGCT GAT AGA 
CTCATGGGTTAGGGGTTTGATTGCCTGCTAA 



IM000685 TGATC 



P000735 D 






GATCACGAAACGGTT GACT AAAGC AAGACT G 
AACCACAGGCAGATACCAAACCCAAAGCTCT 
ATGTCTAGTGTCTAGAATACATAGGTTTGGG 
T AGCCATGCCCCT GT GACC CTGCC ACCT GCA 
GCACACATAAGACAATACTATAGACAACCAC 
TT CT G AGT C AGAATT GCAAT GAT GT CTTT GG 
C AAACT ACT CT AGTCT CCTTT GGCCAGG AGC 
T GCTAAGT GGTT CAGGCT GAGGT ACAAT CAA 
CCTAGGTAGGTGGGACTGT GTGCCCCT GT G 
CTCCTGGGTGGCCTTCATGTCTGCTATGCTT 
GCCCTTT 



P000736 D 



GATCATGTCAACTATACCTGGACACGGACCT 

T CATCCTT GCT GGTTT CACT ACCT CTGGC AC 

CCT GCAAC AT CTT GCAGTTTTT GGAACCCT G 

T GCAT CTAT CT CCT CACACTGGC AGGG AACT 

T GTT CAT CATT GT CTT GGT CCAGGCAG ATT C 

AGGGCTGTCCACTCCCATGTACTTCTTTATC 

AGTGTCCTCTCCTTCCTGGAACTCTGGTATG 

T CAGC ACC ACAGT GCCCACCTTGCT GCAT AC 

CTTGCTCCATGGGCCTTCACCCATCCCCTCG 

TCTGC AT GCTTT GT CCAGCT GTAT GT CTTCCA 

CTCCTTGGGCATGACCGAGTGCTACCTGCTA 

GGTGTCATGGCTCTGGACCGCTACCTTGCTA 

TCTGTCGTCCACTGCACTACCATGCACTCAT 

GAGCAGACAGGTACAGAAACAGTTAGTT GG 

GGTTACATGGTTGGCTGGTTTTTCAGCTGCC 

T GGTGCCT GCAGGT CTCACT GCCTCTTT ACC 

TT ATT GTTT G AAAG AAGT G G C CC ATT ACTT p000737 C 



CT GT CAATT C ATCCAGCT CT AGGCCGCT GT C 
TGGCTCGATGCTTATTGGTTTAACAGTGCCG 
ATGC AT AGG ATTCT ACAGT CAGAGT GGCCTA 
AGCAAC AG CT AAAT ATT GTTTT CTTG CTGTTC 
TGGGAACT AGATGTTCAAGGT CAAGGCGT CA 
GTAGCTCTGTT ATGAGACCT CT CTGCTGTCG 
GGCTGTGTCTTCAAG I 1 1 l'TTCCCCCCTCTGT 
GCAT GT GT GTTCCT ATTT CCT CTGCAT G AAA 
GACCAGTAGAGCCAAGTGGTGGCACACACC 




IM000688 TTTGATC 



p000738 D 
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MUTATION 




SEQUENCE 



GATCTCCTAAAACTCCCTGTGTCAGGAAACT 
TT CTGT GCTTTT GTATT GCGTT CCT GT GTT CG 
TGGAAGGCCCCCACGCCTTCATCCTTGCTAA 
TT CTTTTT GGAT AGCTT GTT GCTTTAACT AGA 
TTGGCCCTTTCTTGGCTAGTATTTTCTGCTGT 
ACCTATGAGTGGTGTGGGAGAACTGTGCAG 
ACTTCCAGGAAGCGCAGCCATGAAGCTACAT 
GTGCCTATGTGT AGACAC AT CATGGATTTTCT 
T ACT AGTTT ACT AGT GG GTG AT AAT CTGTCCT 
TTTGAGCTCTCCAGAACGTTCTAGAAGCTTA 
GGAGAGAAATCACTTAAGAGAG 



IM000698 



IM000699 



IM000700 



IM000701 IGATC 





CTTCCAGTC I I I I I AGCT ATTT ATT GAT AT GA 
ATTCCCTGCCTTATGTATCATCCAAGATTCTA 
CCTAAAATACTTCCAATAAGTATCAAGGACCA 
CT C AAAT ATT CACTATT GGACTT AGAAGCT CC 
ACT CTT AAAAAT AG ATT CTAT AG AAAG AG CCT 
GAAAT G GGGGC AT G AAATGGGT CCAT CTCC 
ACCAT C ACGCAC AC AT GAAC AAAGAAAAGGA 
G GAAAT GGTGTT AAG AAAACTT AC AT CAT ACT 
ATTTAAAAATAAGGAGGAAGGAGGGAGGGA 
GAGAAAGAGAGAAAGCTCAAT GCTTAGGCAA 



CLONE 


CLASS. 


P000752 


D 


P000753 


D 


p000755 


D 


P000756 


D 


P000757 


D 


P000758 


1 

D 
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MUTATION SEQUENCE 



AGGCGAGCGGATTACTAAGGACTGAAAGAC 
T CCTAAGACTT GTCTCCTGCTCCCTGGCCAG 
CGGTGGAGCTCAAGCAGAATTGCAAGCTCA 
GCTCAGGTCTCAGTGATGCAAAGCACCCTC 
GTTACT CCAAT GTGT GTT ACTC CT AC AGGT G 
GGCTGCCTTCCACTTTCAAACACCCGCACAA 
ACAGACCTCCCACCGTATGCCAGAGCATCTG 
TTCGATGCTTTCTGGAAACTATGCAAGCCCA 



CLONE CLASS. GENE 



IM000717 I AATTT AAT AT CCAAT C AG ATC 



GT GT GT GTGT GTGT GTGT GT GT GT GT GT GT G 
T GTTACAAGGT CT C ATAC AGAAT CC AGGCT G 
GT CT CAAACT ACTGGAGT C AAGCC AT CTT CT 
CACCTGGCTTAGCTGGGGTCACAGACTTGTG 
CCAT CAT GCCCAATGG AATGCT GTT CCTTTT 
G G AAAGCCT G CT ACT GTC ATATACTGTC ATA 
GGAGTTAGCGACTGCTGGCTTATTCCTTCGC 



P000774 D 



I M0007 1 8 [TTT GCTT GG AG AT C 



CCCCCTTCCTGTCACCTCCTGACCCCTTGCG 
CAAAGGAGGCTCGTGGCCCGCTGTCCCACT 
GGGGG ATGGGGCT GGGGTT GAGAAGGCTA 
GT GAGCGCCTCTAACGCT C AG GAAGT GAAG 
TTTGTGGTTTTGGGGGCTGAGCTCCGAAGGA 
GATTAAAAAAAAAAAAAAAAAGTCAGAGAGA 



P000776 R 



IM000719 iCAGATC 



P000777 D 



ICTTT GT AT AAGCAGCAAACAAAAAGCCAGAG 



IM000720 GCAGTCCACAGATC 



P000778 D 



IM000721 



ATACAACAGGAGCAAAGCT GGAGGGGAACA 

GATAT AGAGGACAGTT CAGGGCATCT GCAGA 

GGTGCTGTGGAATGGGGAGGGGACAGTGGA 

T AAGGGGACTTACCCT GAGC AT CTCGGT AAT 

AAGCAT GGGT CAC ACT GCGGAAGCGCTCCT 

GT CCT GCAGT GT CCCAGAT C p000780 



GATCTATGTCATCTTCCAGGACTCAGAGTTA 

AGAGAGTTACCAAGTGAGAGCTCTCATCACC 

TT CT GAAGCAGTT GAGAATT GGAACCCAG AA 

AGATGCACATGCACGGGCACACACACACCC 

ACGGGCACACACCCACCCACCCATGCAGAG 

AGAGAGAGAGAGAGAGAGAGAGAGAGAACT 

CACACT GGTACTGCAGTAAACGGGAGCTT GT 



IM000722 



IM000723 



P000781 D 




GAT CTTCTTT CTCT GCT C AATT AGTT CACTT C 
TGCTTTCATCTCCTTTTCTTTTGATAAACCAT 
G AGTTT CATTAGGGCTATTACAAT CACAT GC 
AGTTTTTCCTTATAGTA 



GAATTAGGCCTAGAAACATTAGAATCCAGAC 
C ACGGAGCT CCCCAGAT C 




P000783 D 
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MUTATION 



CLONE CLASS. GENE 



GATCTT GTT CT AGAACGACCCT GAAGGCAGC 
AGAACAGAGCAGGACTGAAGGCCACCAAGG 
GGATTT CAACT CTT C AG AAAAAAT AAGT GACT 
CACCTTCTCACAAAGAGCAAGAATCACAGAG 
GT CAG ATT GT CT CCTCCT GCCCAT C AGGGAC 
AGAGTCCCCCATCTTTGCCTTGCTCCATCTG 
GCAGGT AAG AGAT GGGAAGT CT CCTTT CCCT 
CGGTCTGCAGCATCCCTGGCATCCCTGGGG 
IM000725 AGT GTT GGCACAGAACCCCCCTCCC AA p000784 C 



GATCTGTGTGGGCAAAGCCCATGTGCTGCA 
GTGTGTCTGGGTAGAAATGAGTTGTGTGGTG 
IM000726 CT C AAAT GT AAAT GAAGTCCCTGTGTT p000785 D 



GAT CTCATTAC AGAT GGAT GT GAGCCACCAT 
GTGGTTGCTGGGAATTGAACTCAGGACCTTT 
GGAAGAGCAGTCAGTGCCCTTAACT GCT GA 






AGTACT GG AAC ATCT CAGT AATT GCT AAGTT 
GTCCTT GCT CCAGGT G AGC AGT CAT ATTTT C 
TCCAATTCTGGTTTCCTTACTTGTGTCAGAGA 
CCAAAATAGCTTGTTTAATCAGTTAGAGCTCT 
TTAGTTACCCATATCTGTGTAGTAA p000787 R 




IM000728 




P000788 D 





G AAAGGCACACT GGT GAAGGCT GAGG ACCA 

CCAAAGCTGCATTTCTGCTAGGCTAGGTAGA 

ACAAGAATGGTGCTCCACTAAGAACTCAAAA 

AGCCACAGCCCACCCCTGAGGCCCTCCATC 

TGACACATGCCGGTCACCTGTCCTCCCACAG 

CCCAGCACAGAGAAGCCACCATCCCTCCCC 

TTCCCACCT CCT GC AGCTGACAGT GTGC ATC 

TTTCCGCACATTCCTCTCTCCTCAATCAGGTC 



IM000729 |AG AAT GT ATT CC AAAG AT C 



P000789 D 






CACT G AAAAT GGCT AGAATT CT GGT GAT GGG 
TGAGCCGATC 



GATCGGAGTCCCTCGTTTCAGAGGCCCCACT 
TCTATGGCTCCTGCCTTCCTTGGCTACATCC 
ATT CCT GCT GAGCT CCT GG AAACCT GTGTAT 
CAAGT CTTTT CC AGTTAGT GCGTTCT G AGT G 
GCTCTAGAAACCGCTTCCCATTACAGCGAAA 
GACCCGTATAAACCATGTTCTCTTCCTCTGT 
GACAAGAGACAACAGACACCGCACAAAGGA 
CTGTCTGGCCTGGGGGGGGGTCCCTGGTTC 



P000793 D 





IM000731 AC AG CTTCAGTCCTGA 



P000794 D 
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MUTATION 



CLONE CLASS. GENE 



GAT CGCT C AAT AT AAC AG C AACAT GCCAAGT 
GCC ACTT GT AAAATTT GTT GTT G AGC AGT CT C 
ATT ATCAACT GAAGCACAAT GT CAGGCTAGC 
AAGAGGCAGGTT CAGTT GTT G ATTAGCGAT A 
GC ACACACAAGCCAGC AC AT GCTTTTTCT GT 



IM000732 GAGTTCTAT 



P000795 D 





IM000733 




GATCGCTGAGTTTGTTTACAGAGCAGGGACG 
CCT CAGCT CGGAT GCCAAAGCT ACC AAGAG 
CTGCAAACGCAAACTTAGCAGAAGCACACGT 
ACTCCC 



GATCGCACAGGTAAAATGGGGACTCACTTTA 

GCTAAAACAACAACAACAAACAGCCTGATGA 

GTCGAAAGTCTCTTTAGGTTGCCCTCTGTTC 

T C CAGCCCCAC AT CCT GAAGGCT GT GCATT C 

CT CCCAC AGCAGT CT C AAAAT AACCAT AGT G 

CTCAAGTCCCCTGTATCAAATGGTGGTATCT 

GCAT CCACCCTAC AGGT GTT CTTT GATTCTTT 

CTTTTCTTTGTAAGTGTGTCTGGGTGTTTTGC 

CTGAGCGTATGTATGCGCCTAGTACCTGCAG 

AGGCCAGAATAAGGTGTCAG 



GATCGTGAGAGGCGAGAAACCCAGACATCT 
CTAACCCTT CTT GCCAACT CAGG AGCCACCT 
GT GGCCCCAGCTGGCC ACCAGCCGTT CCT C 
CCT CAGAGGCCTCC ATTT CCAC AAAAGGCCT 
TCCTGGTTGTTCAGGACAGAGCCTGGTTTCC 
CT GATACCCCTT CT CT CAGT GGCC ACT GAAG 
TTACAGGGATGCAGCCAGCCGTGGTTGCCA 
TGTCTGTATATGCTAATCTCCGAATTCCACTT 



P000796 




Cited2 



p000797 D 





IM000735 CCTGTTTAGATTCTCGG 



P000798 D 





ACTGTCCGTGTGGGAAACGTTTAGCAAGTCC 



IM000736 GAGCGTGTTCGATC 



P000799 K 




Nmyc 




ATTT CTTTTT GAGT ACTT CATAT AAGAGCTT C 

GCATCTACACCACTCTTGCTCGCCACTCCTC 

TTTTCTTCTTTCATTAACTACTGTCCACTCTC 

C AAACTT CAT AAT CT CT CT AATT ACT ATT GTTA 

TTT AC AC ACACAC AC AC AC ACACACACACAC 

ACACACACACACGTATATGTAACCTACTGAA 

TCTTACTAAATAGCTTTACTATCTTCCAAGTA 

ACAGGCACTT GAT AAAT CTT CT GT C AATCT CC 

C AGAACAGAAGCCTTAAG AGT C ATTT AAGTT 

CTTTTAT CTC AG GCT GTT CTGTTCTATGCCTT 

TT G CTTTT AAT CC AT CACC GAT C p000801 D 



GAAT GT CTAGAT G GAG ACT GG ACAG AGTT G 
GATTCCTAGACACCTAACAGAAGCGAAAGCA 
GGGGATGGATAAGGTGGGTGCCTCGTCCTA 
CAGCAGGTT CT GAGT GT CCGC AGAG ACTCC 
CATGGCTTGGCACCATGGTTGAAGCTTTCCA 



IM000738 TCGATC 



P000803 C 
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MUTATION 



CLONE CLASS. GENE 



IM000746 




P000819 D 





AGGGCCCTTCCACCTCTTCTAGAATTCGGTA 
AGCTAAAAGTACATGTATCCGATTAATCTGAA 
ATAATTTT GT AG ACAGTTT GGT GACGGGT GG 
IM000747 AGGGT GT GT GGTT GCGCG ATC 



GATCGGCGAGACCACGATTCGGATGCAACA 
GCAAAAGGCTTTATTGGATACACGGGTACCC 
GGGCGACTCAGTCTATCGGAGGACTGGCGC 
IM000748 GCCGAGT GT GGGGTT CGGACCAA 



P000820 C 



P000823 R 







IM000749 



TT GGCT GTGGAG AT GAACGTGGGAACCGT G 
GAAATGACCCTAGAATGGGGCTCAAATGTGA 
AAGGC AT GCCAGAGGTTGCT CT GTT GTTTTA 
AGT CCCTGCCG AAC ATTAGAATTT AGCCT C A 
GTTTTAAAAGCT GTTACTGCCT AGTTGGGT G 
CTT CTTT CTT AAAAAGCAACCAAAAAAAAAAA 
AGCCGTTTT C ACTCT GAAAT GT ATT AG AAATT 
TGCATTAGCCCAATGGCTAATAAGCGATC p000824 D 



GTTAT AAGG ATT GCAT ACAAAT GGCATCAG G 
ACTGGAT GT GGTGGCAC AT GTCTTGTATCAC 
AGC ACTT GGT G AACAGAGG C AGGGGAAT CT 
CTTTGAGTTACAGGCTAGCCAGCATGACACG 
GTGAGACTCTGTCTTAAACAAACAAACAAAC 
AAAAAAACAAACAAAGGTAGCATAAGAGCGA 




IM000750 



IM000751 



p000825 D 





ACCT GAATCTTGAATAATGGGCTGTTTTT CCG 
ATC 



AACT AAT ACCTTT CCTTC CGCT GC GAT GTTT C 
ATGAGACTCTGGGTTAGTGCATGGTCAGGG 
GCCCAGGCAAACAGT GGCAGTTCT GCCCAG 



P000827 D 





IM000752 iGATC 



p000831 D 





GTTTAAAGAGCCGGTTCGACCCGCTTTCCGT 

TTCGCTCCGGGTCAGCTAGTACTGTGAACCG 

CTCGGTCGGGTCCGGCGCTGCTGCGCACCT 

ACTCGCCGGGACCCTGAAGCCCCCCAACTA 

CATATAGGGGTCTTCCCGGAAAGTACGCAG 

GAAGTCGCGTTCGGCCCCCTCCCCCCAGCA 

CCACACCCAGTCCCTTCCACCCCCCGGGAT 



P000832 D 
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CLONE CLASS. GENE 



GATCCCAGTAGAGACAGAAACAGTGCCTTTG 
GTTAAGAATTCCAGGCAGGATGGTACAGGAT 
T GCAATCT CAGCATGGGAGACAGAGGCAGG 
ATTTCCAGGCCAGCCTGGGCTACAGTATAAA 
TGGGACCCTGTCTCAAGTAATTGAAAAAAAA 
ACAG AGAAAG AATTT GG AGACT GTG ACT AT A 
GCTTGGTGATGGAGTCCGTTTGCCTAGCAGA 
GTG AAGCAGCT GTGCT CCT GT GTTCACACCA 



IM000754 CAAAATAA 



P000833 D 





GAT CCAGT GAAT CTGGGCATT GT GAGT GT GT 
GACACAACTTGCTCTATGTGCTGTTAGGGAT 
TTGTGC ATGCT CAGCCAAC AACAACCGCC AA 
CTTAGACTGATGCTGTCCCCCTGAGAACACA 



IM000755 GACTGACAA 



P000834 B 





GATCCTCCCTACCGGTCCTCGGGCAGACCT 
CCAGCCCTTCCCCAGACACTGTTGGAAAGCA 
GGCACGCCTTCCACAGTATGGTCTGAGGTTA 
ACCCATGACAGCACTCTGGGTGCCTGGTGG 
T GTT CCTGGT GGGG ACGTC AGT AGCT GTAG 
CTCTGT C ATT GGTC CTT GC AGCGT CT C ATT C 
IM000756 CAACTATTCTTCCCATCACTCCTCT p000835 D 



ATATGTGTTTGTGCGTGTGTGTACATGTGCA 
TGCATGGCATGTATGTACCCATATAAATATGT 
GTATGTGTGTGAAGTGCTGATGTATTTCACA 
CAGCATTTTGGATTTAATGGAGAAGGTAGCT 
CAGAT GTC AAGTGT GCCCTCCT GT CAGG AG A 
GG AAGCCT GAT GT GCCT GCT GT C ATAACT CT 
GGTTTTGATAAATACAGCACGAGT GATTTTT G 
IM000757 GCT GTTGGGTTTGCCGT GT ATGGATC p000837 D 



GTTTGCTTGCAACATTGTCATAGCTTAGTGAA 
CAGTATAGCATTGTTCTGGCTCAAGAAGCCC 
TGGTT CTT CAAAGCT CCT ACTTAG AT GAAATT 
ATTT GC AT C ACAAACAAAAATT GTTTT GCATT 






IM000758 pTTTAGATAATGAAGGATC 



P000838 C 





GATCCTAGGCCAGTCAGGGCTACCAATAAGA 

ACCT GCCACACACACAAAAGGAAAGCAAATT 

TTT GCAAAAACTCT AGT CT CAT GGTGTCACG 

GT CTTTAAACATCTT GAGGGGCT CGAACTGG 

TGAGGTGGCTCGGAGGTAAAAGGGCTTTGA 

TGCACAACCTGAGTTCAACCCCGTGTTTTAA 

AGACTTT CT GCAAT GATT CT GGT CT GCAGTC 

CTAGCCCAAGCACAGTCAAGGAGAGATTGA 

GGCT GAAACGGAAGAAT GGAAGTTT GCAT AA 

C AGCT CAGT GGC AGAAAT AACAGGAGAG AC 

CT G ACCTT AAAAACAGGGT GTAAGGT GAG AA 

AT GAT GACAAAT G AC ATCC ACTT C AACT GTG 

CTACGAACAGCTACCTGTTTGCACACCCCAA 

ACACACACACACACACA p000839 D 
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GTAAGAGGGAATGTACTCTCTGCCATCGGGA 
C ACCCAGT GG AACT GCT C ACCT GG AGT CTT G 
IM000760 CCTCCACGAAGACTAGGATC p000840 



IM000761 



IM000762 




P000842 D 




GATCCCTGGATATGGCAGTCTCTACATGGTC 
CATCCTTTAGTCTCAGCTCCAAACTTTGTCTC 
T GTAACT CCTT CCATGGGT GTTTT GTT CCCAC 
TT CT AAGGAG GGGCAT AGT GT CCACACTTCA 
GTCTTCAI' I I I I CTT G AGTTT CAT GT GTTT AG 
CAAATT GTAT CTT AT AT CTT GGGT AT CCT AGG 
TTTTGGGCTAATATCCACTTATCAGTGAGTAC 
AT ATT GT GT GAGTT CCTTT GTT CAAATTT CAT 
TT CTATCACCATTGTGTGTATATGTGTGTGTT 
GTGTGTGTATGTATATG AC GTGTGTATGTTGT 
GT GT GT ATAT ATAACGT GT GTAT GTT GGGGG 
T CAAAGGCAT GCT CAT GCC ACAGT GAAT GAG 
T AGACATCAGAGG ACAACTTT CAGG ACT CAG 
TTCTCTTGTTCTACCCTGTGGTTCCAGGACA 
CTAACCCAGGT CAT C AGGC AT GGT GACAAAG 
GTTTTGACT CAAGGAGCC ATTTTAC AT GCCT 
CAT AAGAAGGGCC 



GCACTAGGAAGGAAATT GACCCGT GTT GTTG 
GTTTGTGTTCTGGTTTTGTTGGTGGTGCTTTT 




IM000764 



GAT CCT GCTTT CT CTTTT G ACACAGAAC ACTT 
CT CCT GATT GACTCT GGTCCAGACATTT CTTT 
CAAAGGCAG AGGACT CTGGCTT AGCTGTGG 
AT GACTT CT CAGAT GAAGTT C ATT GGTTGCG 
IM000765 ATTGGAAACGTAATCAGAGCAGG 




P000845 R 



P000847 D 





























WO 03/008583 



PCT/US01/51291 



MUTATION 



IM000766 



IM000767 



IM000768 



SEQUENCE CLONE CLASS. GENE 






T CTT CT CTT CAAATT AGC AT AGAAGCCT CTT C 

CTAAAGAATGGAT ACTTAATT CTT AACTT GAA 

AATATCTTTTCTCTGTGTGTTTTCCTCTCCATT 

GACTGTTCGCTCTATCTATCTATCTATCTATC 

CATCTATCTACTGAAATTAAAAATAAGGGAAC 

GCCTT CTTCTCTT CATTCTT GTTTGTTGTTT G 

TTTGTTTGTTTG 1 1 1 1 I GAGACAGGGTTTCTC 

TGTGTAGCCCTGGCTGTCCTGGAACTCACTT 

T GTAGACCAGGCT GGT CTT GAACT CAG AAAT 

CTGCCTGCCTCTGCCTCCCAAGTGCTGGGAT 

T AAAGGCGT GCACCACCACC ACCT GGCT CT 

CTTCATTC I'TTTTAAAACGAI I I I I GAAACCTT 

TTT AGT GAGGT CAAC ATT GT GTACT CCAGT C 

CCACT CAT CTT CCT GTCCCTT CCCT CTT AGG 

CCTGCCTGTCTGGTACCTCACTCATGTTTGT 

GTATT CT CT GT GCT GAGCCT CTT CTGT GCTTT 

CCCAGCACAT GGCTGCTGGCTCCAGTTT CAT 

T CCAGT CCCTTGT GAT GT G AGCCTAGTT CAG p000852 R 

CTCTCATGGCATGGGTCTCAAGGTCCTGCCA 

TTTCTGCTCCATCTTTACCCCAGCACATCCTG 

TAGACAGGACAAATTGTAGGCCGGAGGTTTT 

GTGGCT GGGTT AGAGACCC AGTTT CT CCACT 

GGAAGCCCTGCCCGGTTACAGGAGGTGACC 

AGTTT CTG GCT CCAT GT CCCCCATT GCT AGG 

AGTCTTAGCTGGGGTCATTCTCACAGATTCC 

T GGGAG ATT ACTCT ATTTT ATCTCCTT GTT C A 

AAGT GTTCCATCAGAT ATTAATTATTCT CAAG 

ATT CAATATT CT CAAAT ATTATTCTCAAGCTAT 

GGACCCTTCAAATTACAGATAGATTTTAT GAA 

TGAAAAGTTGTGTGGTTTGAATATGTAGTTGA 

GGGTGACTTTGAACTTCTGGTTTTCCTGTGT 

CTACCTTCCAAGTGCTGGGGTTACAGGTATG 

AGCCATCACGCCAGTTTCTGTAGCACTGAGG 

CT C AAACACAGGGCTT CT GT CT GCTAGGCAA 

GCACTCCACCTACCAAGCCAAATCCCCGGG 

CTTT ACTGC AT CTTT GTGTGTATATGTATG GT 

ATGT GCGTGT GTAT GTAAGG ATAT AT GT ACC 

TGTGT p000854 R 
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MUTATION 


SEQUENCE 


IM000769 


GAT CACCACCAGGGT GTT GAGAAAAAAAAAA 
AGCAAGTTAGTAGATGTTAG 


IM 000770 


GAT CT GAC AAAACCT ACCT GTTTTT GAACACA 
TGTGG G ACAGCAGT CT GAG AGAAT CT AT GAA 
TAAAATTCCTTTCTGAGTCTGGCACATTGGTA 
CAC 


IM 000771 


GATCATTATACCCCAAATGGTACTGTATCTAT 
ATAT ACCT CAAACATGT CATGTTAAAGAAAAT 
ACTCT GTT G AACT AATT CACTT GTTT 


IM000772 


GATCAC AGGACT GAAT CACATTT AT GCCAT 


IM000773 


GAT CATTTATTT ACTT GTTTT GGT GTTT CAT GT 
TTGTG GCT CCTT AT GT AGT CT AG AT ATTAACT 
T GAAGT CT G AAGTGG AACT ACCAAAG ATTTT 
CTTCCATCCTCATCT 


IM000774 


GAT CAACCGCAGAT GAGGT CT AT GCAGGAAA 
AACGAT GT CTGG AATTTT ATT AAAATT GCT CA 
GC | 


IM000775 


G ATC AT CAT GT C AAAC CTGAC ACGT G ACG AG 
ACAAATCT GT GT GCACAGAGGT GT GAC ATCC 
T AAAAGT ACT AAC AAT ACCGCT GGGCAGGGA 
CACACGCGGCAATT CC AGT CCTGGT AT CCAT 
GGCTCAAGCTCTGCACGGAGAGCCCGGCAC 
ACGGCAGGAGGGAGAGCCACAGGCTAAGGA 
GAGCAATGCTAACTAACATGGCACCCGTGTT 
AG 


IM000776 


GAT CT GGCTTCCAAGGGCCT GT ACT CAT GT C 
TACAATGCTCCTACACAGATATAT 



CLONE CLASS. GENE 



P000860 D 



P000861 D 



IM000777 



GAT CAGCCTT CCT CC AAAG CTACCT GCAT AG 
AAG AGACCT CT GCT CT CACCT ACT CTCCTCT 
ACAGTT C AGCCCATAT GGCTTCACCT GCAT C 
CCCT ACACACACACACACAG ACAC AC ACACA 
CACACACACAAACACGCACACAGCACACACA 
ACACACACAACACGCACACTCACAACACAAA 
CAC ACAC AACACACACT CACAACACACT CAC 
ACACACACACAACACACACACACAACACACA 
CT CACAAACACACTAGT AC AC AAAGACT CCA 
ACACACACATT CCCAT GCACT ACTC CCT CAG 
T AT CCGCCGCATTTGT GTT CACACT CAT CCA 
C ACT CT C ACACAT GT AGCACACACACAT CAT 
TCCT ACACAGGCAT GGACACACAC AT G CTCC 
TATAC AG GC AT GCCC AGT ACT CT CAC AT GCA 
T GTTT G CACGTT CCCAAAC AGGTT C CC ACAA 
GGGTTTGGCAAAGTACATGCATCCTCACACG 
CTAATGCAAGCCGTCACACCCCATACCACAA 
GCATGCAC 
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CLONE CLASS. GENE 




IM000780 



IM000781 



P000871 R 




IM000779 C AACACCCTGGT GGT GAT C 



GAT CAT AAGG ACT GTT AGC AGGC AAAGGCG 
CGT GCCCAATT AAAAGAT GGCTTT CGTT CCA 
AGAGGAATACTCTGGCAAAGTCCCAAGCGCT 
TCGGAAGCCCCTCCCTTCGCTCTCCCACCCC 



p000872 D 





GCTTTGATGCTCTGATTATCCTAA 



p000874 




IGAT C AGGCTGGCCTTAAACT CAGGG AG ATT C 

Iatatggccctgccttcagggtgctgg P000875 B 




CTTTCTTTCTTT CTTT CTTT 

gacagggtttctctgtatagccctggctgtc 

ctggaattcactgtaggccaggatggctca 

gtctgctttcttatagaactcaggaccacca 

gcccagagataacaccactcacagtgggct 



IM000782 GGTCCTCCCCACATTGATC 



P000876 R 



GAT CAC AC ACTTCACT GT GGCTT GT C AACTG 
TGATTTGCTGATACAAGGGCTGTTTACAAGT 
CAGCT AT AGCTCCGCATT G CAGCT GC AAC p000877 D 



GATCACTAATTGAGAAAATGCCCCACAGCTG 
GATTTCGT G G AGGT ACTT CCCCAACT GAAGC 
TCCTTTCTCTGTGATAATTCCATCCTGTGTCA 
AGTT GACAGAAAACCAGCCAGTACACAAGTC 
GACACAAAACTAGCCAGTACACAAGT CAACA 
CACAACGCGCACAAGCTGAAGGCAAAGAGA 
ACC AAGCAT CT ACCAGGCCT C AGTTGCT AT G 
T CC ACTT CT GCAGCCACTCCAAAACACCTGT 
CAG AAATT CGGTTT GAT AG AGAACT CACCGA 
GGGATTTCCCTAACACCAGGTCAACCAGGG 
CACCTCAAACCT GGAGGCACGACT GGCACA 
ATACAACCTAA p000878 



GAT CACTT GAT AAAG ATGCT CT GAGC AGAGG 
CT C AC AGG AACCCAGCCCT GT GT GCT CCCC 
AGGAGCGAGATT CAGCAGT CAACAGTGCAG 
TGTTCACGT GACCGTGCGCAGGCCAT GAGC 



Mm. 83635 







P000879 B 
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MUTATION 



SEQUENCE 



CLONE 



GENE 






ufi T# 



IM000786 



P000881 B 



MMU7675 



IM000787 



P000882 B 



GAT CACCTCCACTTT AT GGT GGAC AG AGGAT 
GGCAGTAGTAACTGCCCCAAGGAAACAGAA 
ACAACAACAACAACAACAACAACACCTCCAA 
AAAGACCAAAGC AGT AAGCT GT AGAACAAAT 
IM000788 GCAAAGAGCCAAAC p000883 R 



GTT CCACCT AT AAGGTT GCAGACCCCTTT AG 
CTCCTTGGGTACTTTCTCTAGCTCCTCCATTG 
IM000789 GGGGCCCTGTGATC p000884 R 



iCTgagMcK 









IM000790 



GAT CATACGC AAT GATTT CTT ACCTT ATG ATA 



Mm.13880 



P000885 K \Notch1 



lATT GAAGTT C ATTT ATT GT AT G AAATT ATTT CA 
IM000791 rrAA p000886 C 
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MUTATION 



CLONE CLASS. GENE 



IM000792 




P000887 R 




Igat cagt cat gtcctttagacgtttacttt ca 
IM000793 Itcccaactt ggaacattt caagc p000888 D 




IM000794 



I M000795 gatcacagtgggacagattaaatgtta 



p000890 D 



P000891 D 



IM000796 




IM000797 tacccctggtcctccaacactccgatc 



gatcatgacatagacttgagtcacttctctg 
cagtttgtcaataaaagcccctaagggacag 
IM000798 T GT GGACTTT AGAGAT AAC 



AATGCCAGCCATAGTGGCACACACTTTTAAT 
CCCAACACTCAGGAGAAGTTAAGTTTCTCTT 
AGCT CAAGGCC AAGTAGCTT GGT CT ACT CCG 
TGAATTCCAGCCCAACTACATAGTAAAACTA 
GCCTTAAAAAAAAAGGCACAGGCAGAGGGA 
GATAACAAAAATGCCCAACTCCTAGCTACAG 
T AACTGTAG G AATT AAG AT AG AAT CTGTAGTT 
I M 000799 T GTTT AT C ATT ATCGT GAT G ATC 



GAT CAT GGCTT GATT GTAACATT AT C AAAGCT 
TCCTTGGCACACTGCAGGGCTGTCTTCGGG 
AAACTGCGTATTGTGCTCTTCAGGTACAAAG 
CAT AG AGCCCTT ACAT GAC AAACGCT GGGGT 
TAACTTCTTCTAGTTCCCTCTGCCCCACTTGT 
GGCGCTTCCCACTCATGACTTCTTCAGTGTG 
I M 000800 TATTCACTT 



p000892 D 



P000893 D 



Ip000894 D 



P000895 














P000896 D 
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MUTATION 



IM000801 



IM000802 



IM000803 



IM000804 



IM000805 



IM000806 



IM000807 



IM000808 



IM000809 



IM000810 



SEQUENCE 


CLONE 


CLASS. 


GAT CAT GCT GAACT CTT GAAAGTATT CTAGC 
AAAAT GTGGCTTAAAAGAAAGAACAAACATTA 
ACT AGGTAT GCTTTGAAAAATTACCT GTGGTA 
AAATTT CC ACAAGCAT GAG AAGTT GTTT CTTT 
T GTT GAACCTT CAGAC 


P000897 


D 


GATCATATATCAATn IAI IT 1 1 AACTTTGT1 1 
GTTT GTTT GTTT GTTT GTTTGTT CGAG ACAGG 
GTTTCTCTGTGTAGCCCTGG 


P000898 


R 


ATT GTGTAT CC AG AGT GT G AC AAG GTATATA 
TGGTTGTGTGATC 


P000899 


D 


GATCTTCT GTCTGGAAGAGT GCTTGCT GGTT 


P000900 


R 


ccgactac 1 1 1 1 1 1 rm 1 II 1 1 1 1 1 1 1 II 1 1 NG 

CTTGGGTTTCANATTGGCTTCAGGTTCTGGG 

CCCTTTCGTGGGTTGTGCTGCANAGCCCCAN 

ACAATGTCTTGGG 


CAGG AAACCAGG GG AAAT GGG ACACAGT G A 
CAT CT GAGT CCTT AGAAG AGGTCCCACAAAG 
GTCTATATG ACCT AGCAAC GT C ACTT CTG AG 
TT ATTT CT CAGAC AC AGT GG AT GTTT GTC AC A 
GC ACACT GT AGG AC AT CCCAG AAC AGCACC 
ATGGGAGACCATGGTTGGTGCAACAGAGAA 
CAT GCACACT GAG ACAGT AC AAG AGTT CCCA 
AGCAAGC AGACACAAACAATGG ACT C AAT AC 
ACATACAGT GGCAGATC 


P000902 


C 


GATCTGCTCACCAAAAATCTTGTCCTAGGGA 
AGTT GAGTTT GAACT GCGTGCTTACT GGCAA 
ACACGCGGTGCCCAAATTTAAA 


P000903 


D 


ACAGTT CCCCCT GGAAAT GGT CCCTGTACCA 
GAGGAGCAGAT C 


P000904 


D 


CTGGGGCCCAGACTCCAATCCCGAAATATCA 
TT AGCTGCT GCGCACTT CT CCGAGG AAGTTT 
ACACCAGTACCCTAAGTTCAAGT CTCAGAAG 
CCT CCAAAT CCT CGTT GCACCCCTAT ATTT CA 
CTTGGTCATCCGACTGTAACTCACTCACCGA 
CAAG AC AAAGAAT AT CTT AGG CT CCGT CGTA 
AAAGAACGAGCCCGGTTCACCGCAGCTCCT 
TTT ATAGTCT CCTTT GTGCGAGAT C 


P000905 


B 


GAT CT GAAG AT ATTTT G AC AAC AGCT AAAAAA 
AAAAAAACCAAAAAAAACCCCTTATTACTAAC 
CAAGGGAAAATGCAAAAAT AATT AAAAGTT C 
CT CAATTTT AAGT AAAT ATCCAAAAAGATT GG 
TT GTAT AACAAAGTT GAAGAGT C AAACAGT AT 
TTGAATAA 


P000906 


D 


AGCTCATTGCCGTTAATTTTCCTCAGCCTAAT 
G AGAATCT AAGCCTT GATTT GT ATGT ACC AT A 
GCATCTAGATC 


P000907 


C 










Mm. 21798 
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MUTATION 



CLONE CLASS. GENE 




P000909 D 





GAT CT CTT CTT ATCT CT ACCTTTT GGGGC ACA 
ATCTTATCTGGGGACACCACAGAGCCCAAGA 
ATTGTCCT GT AT CAGAAATTT GGACCTTTT CT 
GTGGCTATCTGTAAACCCCACT GACTT AAAG 
TTTTAAGTAGAAAAGGATATGCCTTTTGTAGC 
AT GGTAAGGT CTTT AT GGCACAGG AGGAT GT 



IM000812 CATCCATGT 



P000912 R 





IM000813 



IM000814 



IM000815 



CTTCCTTTCC I I II I I GAAACAGGGTTTCTCT 
GT GT AGCCCT GGCT GT CCTGG ACCT CAAT CT 
GTAGACCAGGCTGGCCTCGAACTCAGAGAT 

C P000913 R 



GAT CTGCTC C ACTTT ACAC AGCT G ACC ATG A 
G ACC AT GTNC ACAT AG p000914 D 



AC AT G AC AT ATCACCCT CATT CAG AGTT CAG 
AGTCTTCAGAAAACTGGGCGCCTGAAAAACC 
TGACCTTTTAAATTTTCGTCCATAGTTTCTTCT 
GTT G AAT GAAT ATT C ATTT AAAAG CTT C ATAA 
ATGCCAAGATC p000915 D 







IM00081 6 GAT CTT C AC AGCG C ACCCAGGGAT C 



CTTTTT CTTGGT ATTT AGGGAGT C AGG AAAA 
GAAAAACCATTGGGTTTTTACATTAGCTTTCA 
GGTAGGGTTGTGGCTTTTGAGCAACAATAAC 
IM000817 GTATGACCTTGTGGTCGGTTCTAGATC p000917 D 




IGATCTTCTTATATCTGGTTTCCTGGGCGCTTC 



IM000818 CTGGTAT 



P000919 p 





GAT CT CT GAC AGGGTTT CAAAGAACTGTT AC 
TGATGTTTAGATTGCCTCTGAAGACATCACAT 
AT ACT GTGCT ACTCT GCCTT GT CAGAGT CCC 
GGGCCCTGGGCACCCCAGACGGCAGCAGA 
GG AAGAGCG GGGT AT CACTTT CTATACTTCG 
IM000819 GTAAAGTCATTGGGATATGTGCCCT 



GAT CT CCT CT AT CATTT AT CTTT CTT CCTTCCT 
IM000820 TCCATCTGTTTGTTT 



P000920 C 





P000921 D 
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MUTATION 



IM000821 

IM000822 



IM000823 



IM000824 

IM000825 

I M 000826 
IM000827 



SEQUENCE 



GAT CT GCT C ACC AAAAAT CTT GTCCTAGGG A 

AGTT GAGTTT GAACT GCGT GCTTACT GGCAA 

ACACGCGGT GCCCAAATTTAAGGAGT GCCAA 

CGACTTCGCGGGCCAGCAAGGTGAAACCGG 

AGCGCGCACGAGTGAGCAGTGGCCAGGAG 

GCCTGGCCAAGAGGCCAGGGTCCCTGAGCA 

T G ACCGAGAGCT GGCGTGCTCTCT GT AACC 

CCC AAT CAGTT CACCTAAT CTC GGGT CGAAA 

CCTGAGCCCTGCAGGAGGCGGGGCTGAGA 

CTGCATCCCAGCTCCTGGCCCGCTCCAGGG 

GCGACCC 



CCAGGCATCTCCATTCTTAATCCAGATC 



CATAGACTCTTTCATTTAGAATAAAGTGTTCC 
ACCTAACATCCTGTAGGAAGTGATGAAACTA 
AAAAG AAAAAT AAAC GO ATTTT CT CTTT CTCT 
CGTT ACTTTTTCC ATT C ACT AAACAAAATT G A 



[mib ■■■■■■■ iMifii iCf:\ef:Tei ■ tifiTtfiiH ictcTei | 



CT GCCT C AGT AAGAGT CAC ACT GTTCAGCCC 
AC ACACG CTGT GAT ATGTT ATTT ACT C ATT CT 
CTTCTCAGGAACCACTCTCACATGTGAACCC 
T GAAT ACCAGCTCCCT C CCT CTT CAGATC 




GATCGAACACNCTNGGACTTGNTAAACGNTT 

CCCACACNGACAGA 



GATCGTCTGGCCCGACCGCGCCTCAGTAGA 
TTT GGGTCCTGGTCT GAG C AGCCGGGCT GG 
TGCGGGTGTCCTCACTAGGATAATGAATACA 
GCTCCACTACCTATACTACCCAAGACGACCC 
CT C ACACGCT CT GCGAGG AAACCGGT CTT C 
GGAC 



G ATCGACCGC AG AT GAGGT CT ATGCAGGAA 
AAACG AT GT CT GG AATTTT ATT AAAATT GCTC 
AGC 



CLONE 


CLASS. 


P000922 


D 


P000923 


D 


P000925 


D 


P000926 


D 


P000928 


D 


P000930 


D 


P000933 


K 
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MUTATION 



CLONE CLASS. GENE 



IM000828 



AGTAGACT GAGATTT GTGAGCGCT AAGAT AA 
AGAT GAGCAAAGCTTTGGCAGCT CTT AGGTA 
TCT G AGGGCCACCGT CCT CT AC AAAGC AAC 
GAG AGGCACGGC GG ATT AG GATAGACT GGT 
TGCATCCAAACACTACCTTGCTGCCTCAAAG 
G CTT ATTGG ACACC ACAGAAAGACCT CT GCT 
G GAG GCAG AAGT C ACAGG ACT C CTCGT C AC 
AGACGATC 




ACACCACAT GCAC AT ACATGCAC ACACACCA 
CAT GCACACATACACACACAACACAT GCACA 
TACATGCATACACATGCACACACACCACTCA 
CAC ACAT ACCACAT GCAC AT ACAT GCAC ACA 
CACC ACAT GCACACACACAC ACACCACAT GC 
ACAT ACATGCAC AC ACACC AC AC AC ACTTT G 
CAACTACATATAAGCTTTAGAAATGCCTCTCG 
CCTCCCCCCATAGCGGGGAAGAGAGTGGTT 
TAAACTAGAGGAGT CT G AC CAAT GTT CATTTA 
T CT ACCAGT ATACCT CGC AAAGAGTTTT CAG 
AAAT GT GC AT GAGCT GTT AAAAACTT CTCTCT 
AATTT CCAC ATCCG AT C 



GCT GGACCC CGGT G ACAG ACT GT GCAGATG 
GATC 



TTAGCAAGTCCGAGCGTGTTCGATC 



CT GC ACAC ATTGCCGGTT GT CG AT C 



CAAGTGTAGACATTGCAGGAAAAAAATATGG 
T GACAGT GAACAAAGCCCGTGAAGGT GACA 
AAAGCCAGTTAAAGTAGGACAAGGCAGAGC 
GAGGCCCATGACCGGGACCAGGCCCAAGAA 
AATAAACGAAGGCCACGATC 



P000938 


B 


Hs. 170434 


P000939 


K 


Piml 


P000941 


K 


Nmyc 


P000943 


K 


Notch 1 



P000944 B 
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MUTATION 

IM000835 

IM000836 

IM000837 

IM000838 

IM000839 

IM000840 



IM000841 



CLONE CLASS. GENE 



GTCGGAGGAGCTGGCTGGACCGGTACATGC 

CCTGGCCATCCAGGCGAAGACCCCCGCCCA 

GTGGAGAGAAAACCCACAGTT GGACATTAGT 

CCCCCCTGCCTAGGTGGGAGCAAGAAAACT 

CGAGGGACCTCTTAATAAATACCTGGATTGG 

GAGAACGATC 



GATCGCGGGGCTATCTATAGAGTCCCCGGG 
ATGTCTGAGAAATCAGCCCTAGAAATGACTA 
GAAAGAAAAT CGAAGT ATT CTT GGCT CCTGG 
AGACTT CCGC AGCGAGAAGT CACAGATT CAG 
GACACAGATTGACAGGAGCTGCGGGCGCTG 
GTAG 



GATCCCAGGATTTGGGAGGCAGAGGCAGTT 

GGCCCCA 



CAGGCTGGCCTCAAACCTGCAGAGATGCTC 

CTGTCTCTGAGTGTTAGATTTAATAAAGGGG 

TTCACGATC 



p000946 R 



P000950 D 



P000953 R 



P000954 K 



GTTGCTGGGCCCTAAGCGCCCACATTTCACA 
GCT CCG AT GCTCAT CAGCAT G ACT CT CCT GA 
GCACATTATCTGGTGGTGGCTGACACTCTCT 
TCAGTACCCCCCCCCCTCCCAAAAAAGAAAA 
AAGAAAAAAAGG ACT G GTTGCT AAAAG AAGT 
AAAAGT CAAGT CATC AAAAAC AAT GT AAT AT C 
CTGTGTGAAAGTCACGAAGCCTTGCGGTTTG 
AGTCCCTCGATC 



GATCGGCCGGCTGT CCAGCGACCGGAGAAA 
GG AG AGCACT CGAAT CGCAG AAGCT AT CAG 
GT GAGTCCGACCT CT CT CT GAAT GAACGCTT 
TGGGGAGCCTGCCAACGGTGACCAAATTTA 
GCCAGTTAAAAGTACAGGCTGCCCAGCTGTA 
AACGT ACAT CAAAC AAT GTGC G ATTTT ATTTT 
TAGTGTGAA 



AT AGTAACACTTGGGAGGAGCCATT CCCAGT 
GAGGCTCGTATAGCATAGCCCTGTCCAATAG 
AGCCTCTGTTGCACTCTGTGTACACTTAGCT 



P000955 D 



P000956 D 



TACAGCACCCCAATTTCACATTGGACAGACT 

CCAGGACACCCCT CGGTGTCCT GT GACGCA 

TACAACAGCCCCCCACGGGGCTGCACCGAA 

AACGCCACAGTACTGAGGCTGCACCTCACTC 

ACT CACACACACCT CTATGGCT CAACGTCCT 

GGAGAAAAGGCTGCGACAGATTCCCACATCT 

GGGAATGCAGTGAAAAAGCACTCACACTGG 

GGGTGGGGTGGGGCTGGGGGGGCACCCTG 

TCTTCCCGTCTTCCCATGACCCTCTTCCCTTC 

CAGGAGACCATAGCCAGAGCTGACAGGAGA 

TT CAGTCGCAGCTGCACACGCT GCT GCCTT G 









P000957 p 



io - ; 
































WO 03/008583 



PCT/USO 1/51291 




108 

















WO 03/008583 



PCT/USO 1/51 291 



MUTATION 



SEQUENCE 



CLONE CLASS. GENE 



T AGCAAGGT AAGTACTT GT CTCAATTT CCAG 
GT AGTAT AG AAG AAAC AT ATATGTTACAGCTT 
T AAC ACCAG AAC AAT CACACAGTGTTGT ATTT 
TAGCTAAAATATGACTCTGTGGTTTTCAAATG 
GCATAGTTGTGGACAACTTAATTAAGCACGC 
T CTTAT AAG ACGT GATAG AGT AT GT GCCAT C 
CAGATACT AAG AACT GT GT CCAAAGAGCTT G 
GGACACACACTAAGGGGCCT GCCTCTTT CAT 
AACGG GGAT G AAAAT G ACT G AGGCTT CAC AT 
IM000846 TTGCACAGTACGATC p000988 D 



AAGCCAT CT GGGT CT CAAGTT GCT AAAACTT 
AATAACT CCCTCCCTGT GTTT GT CCTTTAT CT 
AATGGTAAAATATGACCTAATGAAATAGGTTC 
CTAAGGCTTT CATAT AAGGCAT GAT GTT GAA 
GGATGGAGGACAGAGTGGGATGGAAAATCA 
GAGCCT GCACAGAAAACCACAAGCAGCTAA 
CAAAAGT CCACAACC AAAGCCT GTGCCT GAA 
ATGTCACCTACAATGCAGTGGACTATTCATAT 
IM000847 GCCAGCCT GGTCCT CAT GCGAT C p000991 D 



ACCAAGAACAGAGCCCCAAACTAATAGGATG 
GTTTGTT GCACGT GT AC AT GT GT AT GC AT GC 
GT GCAT ATACGTGTGTGT GT GT GT CT GT GT G 
TGTACACCCACACGTGTGCATGTGT GTT GTG 



II lima mm etm m i i 



TACTCTCCTATACTTCCCCTCCCTTGTTCCAT 

ATGAGGGTGCCTTCTTATCTCACAGGGTTGT 



mi 



IN f iew 



T GCTCTTTTTT CTATAT GAACCCTACATTTAAT 
ACTT AT CCAT AAGCAAAGG AAC AGT AT CTT AT 
IM000848 CTTGCGGATC p000992 R 



CTGGGGGCTCTGCTACGCGTCAAACGCCTG 
GAGAACCCCTCGCCCCAGGCGCCGGCACG 
CCGCCTCCTGCCTCCCTGAGCGCTGCTGCA 
T CCT GCACGCCCT GG AACCC AGGAGCGCC C 
CAGCGACCCTGACTCCCTGCCAGCACGTCC 
AAGGCTGCTTACCCCAGCAACCTCCCATCCC 
CTGAGCCCTCAGTAAATGCCATCTGTAGCAG 
CT GTTT GT CT GAGCGCCCT GT ACT AGGGGG 
CCGGTGGGCTGGGTGACAATGATAATGGAA 
TAGTGGCTGTCCTACTGAGGACAGCACAGTA 
CTGTTTGGGACCTGTACTGGTAAGGAATACA 
TGCCTGCTTCCTCTGGACTTTGCGGGTCTCA 
CCGGGTGCCTGGGCTACCCTTCTAGGCTTC 
ACT G AGGCGGGTT CCCT G GG AGGCT CT GAG 
GTTACTTTCAGCGTCTGCCAGGGGTCCACAG 
C ACTTAGCCAAG GG GCT ATGG ATT CACT CGT 
GGTCTGCCAGGACCAGGCTTGTTGTGAGGG 
IM000849 CCCCAGGTGGATC p000993 
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MUTATION 



IM000854 



IM000855 



IM000856 



SEQUENCE 



CLONE CLASS. 



GTGGGACGCGGAGGGTGGAGATGAATTGAG 

AAGC AGTT GT CG ATTT CCT CCTTCTTCCAAAC 

ATCAAAGGCAGCGGTGGATGACAAACTGAA 

GGACAGAGGGTTT GAT GAT GCAAGAGG AGC 

CAGCAGCAACCAAGGCCAGCCTCTTGCGGG 

T GTGGGCAGGGCCTT CTTT AC AAT GAGTT CA 

CACACACACACACACACACAGAGAGAGAGA 

GAGAGAGAGAGAGAGAGAGAGAGAGAGAGA 

GAG AGAG AG ACT GCTCTTT CAGAACAGCCCT 

AGGAGGTTAGCTTCAGACTAAGACAGGAGA 

CAGAGAGTCCTTGATTTT GCCAAGGTTGCAC 

AGCTGGGGAGAAACCCAGCTATGGCTTCAC 

CTTGGCCCTT GTT AGG ACT CCTT CCTAGT CC 

GGTTGCAGT CTCCTGG ATC p000998 R 



GTATTAGAGGCCAGGCCATTCAGAAGATGTG 
G C AAGATT GT CAT GTG G AAAAT ATTT G AAAC 
C ATT CTAACCT AGT C ATT C CAT CAT C AAT AAT 
AAT AAT AAT AAT AAT ACTACT AAAAT G AAAAA 
ACCT AG AT ATTTT GAG ACT GTACTGCTGT ATT 
TTAAGAAAT ACACGGAAATTTAGCACT GAAAT 
TTAGTGCTAGTTTTAAGAATACTTTGTACCGT 
TACTTGGACCCACAATTGCTTAGAGCAAGGG 



P000999 C 



GAT CCT G AGACAGTAC AGGAACTAAG AAGCC 
CTGGGCAATTTGCAGTGTGCACACCCAGCCT 
GAATTT GCCT GGTT CT CACCAGCCT ACCAAT 
AG AGC ATT GT AGT GG CAG GG ATGTCTGCTG 
GTGTCTCGCAGACAACTTTTGAGGTCCTGCT 
TCTCCAGAAGTGTGCAGCTGGCAATTAGCAG 
CCTGGT CTTTTCCT GT CCCCAAGACCAGT GC 
TTCCACCAACCTGGTCTCTTCCCACAGCCCA 



GCCCTTTCTCTTCCTCTTTGACACCCACTTCC 
T CT AAAT GGTGGT C AC AT G CTTT GTCTCTTG A 
AAAAAAGTTGTATGAGTCAGGGTATTTTCAAC 
GCCGGGACAGAAAAATT GACT CAACCTGGCT 
TTTT CAATT AACC ACT AAT GGGTTT CACTTAC 
AGTCCT GAC AAAT AC CAG G C AC AATT CAT CC 
AGGACAAT AGT G AAG AATTT CAT CT CTT CCC 
CCCAAGCCAGTCAGTCTGGTTTTAATATGCA 
CGGT GGAT AGCCCATAGCATGCAATGAACTG 
TGAGCACCCCTCTGGGAGTCAGCAGAGACA 
CACACACAGGCACCCATACCACACACTGTGC 
TTTGTATCA pOOIOOO D 
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MUTATION 



CLONE CLASS. GENE 





ATACATATGT ACACACACACT CACAAACACA 
CAT AT AT AC AC AT ACAT AC AT ACT C AC AC AT A 
T AT AT AC AC ACT AGT AC AC AC AT ACGC AAAT A 
C AC AC AT GC AT ATAC ACGTACT C AC AC AT AC 
AT ACCCAT ACT CACACAAAC ACATATAT AC AC 
ACAT ACT C AC AT AT ACATT C ATAC AT ACAC AC 
ACAT AT ATAC AT AC AC ACACTT GC AT AC AC AC 
AGCACACACTCACACACAGAGACACACAGAC 
ACACAGACACACACACAGAGGAACCCAAAG 
GATTGGAAGAATAATTTCCTGTGCTCAGTGG 
GAAAGTTT ACCAGAAAGAC AAGT GGTCAT GT 
GGGATGATC 



Igatcagggaccctgtaccctcccccgtgca 



IM000859 GCCTGTGATTC 



GGACTGTAACCAACTCGGAGAGGAAAGGGC 
TTATTTCATTTTAGTCTTTACAGTCCATCATTG 
ACGGAGGTTAAAGCAGGACGCTGCTTACTG 
ACTT AGCT CCCCGTT GCTTT AT C AGCTACTTT 
CTTAATACAACGCCACCCCCGCGGCCGCCA 
C CTCCCTAGGCAAG ACCC ACAGGT CAAT CCA 
ACAGAGAGG ATT CCT CAAGT GACACT CCT AT 
GT CAACGCTATCAAT GGC AAAGGT ATATT G A 



I M 000860 GCTAAGAATTGATC 




pOOl 005 C 



P001006 C 



p001007 D 



I M 000861 



GATCTCAGGCTGCCCGTGGGCGGGGCTGAC 
GGAGGG AAGC AGACT AGGCCT CT ACCAT AT 
CCGTGGGAGGGACTTCCAAGGACCGAGACT 
GAAGAAACAGCGCGAAACAGGAGACACTGG 
GAGGAGAGGCGGAGACCGACACTTAGTAG p001009 B 



Mm. 76753 
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MUTATION 



CLASS. GENE 



GTCACAGTACTT GCT CACTT GCCTCT CTC AT 
GGTTT ACTCGCCCCT CCTT CT CGTACCCCCT 
TTCCTCCTACAATCCTCCTCGTCTACTTTCAT 
GCCGTATATGTCAAACACCGTCATATATAAC 
AAT GT AT GCATGCAGC ATTT CTTTTT CTTT CC 
CATCAGCCTCCCTTGCTCCCCATCCTCCCGC 
IM000872 CCTT CCT CCTT CCT CCC AGGAT C p001026 D 



AGTTAT G CTTGCAG ACAGG AAT GT AGCATGG 
CT ATCCT CT GAGAGGTT CCACCCAGCAGCT G 
ACTCAGACAGATACAGATACCCACAAGCAAA 
CAGTGGATGGAGCTTGCGGGCTCTTATTGAA 
GAATAGGAGGAAGGATTGACGGCACCAAAG 
GGAATAGGAACTTCACAGGAAGACCAACAAA 
GTCAACTAACCTGGACCCTTGGGACTCTTAG 
AGT CT G AACC ACC AACCAAAGAAC AT ACAT G 
GGCTAGACCTAGGCCTCTCCATACATATGAA 
IM000873 GCAAATGT GCAGCTT GGTTTT CAT GT GGAT C p001027 R 



GATCGTGGTCTCTTCTC I I I I I 'TCCCTCTACT 
TCTTCTT CTT CTTCTTCTTCTTCTTCTTCTTCT 
TCTACTGTCTTCTTCTTCTTCTTCTTCTTCTTC 






pOOl 028 R 




GATCGGCGGTATCAT ATTTTAT GT GTTTT ATT 
T CT GT GT CAG AAAGTTT AAAAGGCCT CAGAT 
T GGAAGT CT GGTTT GCAT GGAAT GCATAT G A 
GCTTI I I CATCTTATTGCCCAACAGATTTAGT 
CT AAG AACCACCT CT ATTATAT AGGGT AT GAT 
AAGTAATATAGGTAAGGGAAT GCAT CCCATT 
T GATAAGT GAAAGTTGAACACAC AT AG AGTT 
GGCTCACCCCGGGGTCTAGGCTCTAATCCC 
CTGGGGATACCCAGGCCAACTAAACGCTATA 
GCAACAGGCATTGGGGCATGAAGATACTTTT 
TGTTGTTTGTCTTGAATTTATATAGGGGCTTA 
T AT CT CATT ACAATT AAT CAT G AGTTGC AGTC 
AATAAATCTTCATTGCTCAACATATTTGTACC 



pOOl 029 C 





LS 
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MUTATION SEQUENCE CLONE CLASS. GENE 



GATCTTGTATTTCTTCTTGGCTTGTCTCCATA 

GGAACAGGCAGCACAGCAGAGGTCTGGGAG 

ATGGCTCCGAGGGTAAGGGACCAAGCAAGG 




IM000881 Itgaaaag p001036 D 



TACCT GTT GCT CC AAC AT GGTCAGAAAT CAG 
TTTGTTTCAATTTTAAGATACAATGAGAGTAA 
C ACCCT AAAG ACTT CAC ATTTT AT GCATATTT 
GCTACTCTGTGAGCACATGAACGCTTCTCCT 
IM000882 TGGGCACGATC p001066 D 

G ATCG CAG AT ACTGC AG GTATGTAGT AAT G A 
AGTCTGT AAACAT ACAG AAT GGAGAAGGCCA 
G AGAGGAAAGT GCAGGC ATT GGGTAGT CAG 
IM000883 TAGGT AAAAT AT p001067 D 
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IM000884 CAGCGGCATGCGGTAATGTAAATG p001069 B Mm.28112 



CCAT GT CAGGT GATT AACCT GT GAGT CT AAC 
TTCCAGGAATGCAATGCCTCTGGCATCTACA 
GGCATAAACATACTTGTGGCTTACACTCAAA 
CTGACACACCAACACATATGTGCACGCGCAC 
ACAC ACACACACCAAATT AAAAAT AAAAT AAC 
CCTTTTTAAAAAAAATATAGAACCTATAGATA 
ATT GCTTT ACTG CACT C AC AAAC ATTTT AGGA 
IM000885 TC pOOl 070 D 

GGGGCACATAGTGAGTTCTAGGATAGCCAG 
GGTT ATAGAAGCTAT AGT GT GAGACCCT AT C 
T C AAAAAAACAAAACAAAAC AAAAAAACAAAA 
AAAACCTAAGCCCGTGTGGTGGTGTGTCTCA 
GT CT GAGCGCTT GGAAGAC AGAGGG AGGT G 
CATCTCTGAGCTTGAGGCTAGCCTGGTCTAC 
AT AG AG AGCT CC AAAC C AGT C AAAGT AAC AA 
AAT GAAACTGT CT CAACAAT GAC AACAACAA 
ACAAACAAGCACTAGAATAAAAAGAAGCCAG 
CAT GGTGT CAT GT GCCCGT CAT CCTACCACT 
TGGAAGGAGAGAAGCCAGTGCAGGAAAATT 
I M 000886 AGGGATC p001072 D 
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MUTATION 


SEQUENCE 


CLONE 


CLASS. 


GENE 


IM000887 




pool 075 


D 




IM000888 


GAT CCT CACACAAATTGAGT AGTACT AAC AA 
G AGT GT GATT CAC AT AGT C AAT AAAGGT AT A 
GGCCAT CTGTGCCCTG GCTT G ACCT CC GC A 
GACCAGAAGCTAACAAAACCAAAACAGACT C 
AGTTT CT GC AT GCTAACTTAACCAT G ATTTT C 
C AGACT ATTT CTTTT AT CCTGT GAAAAAT AT A 
TTAATCTCTATTCTGCAGAGTATCCCTTCTTT 
AAGAGAACAT GATTT CACT GTTTTT G ACAATA 
TGCCT AGAC AC AGAAAAAAAT CATTT AGTTT 


P001078 


B 


AA793356 


IM000889 


TTTT GAGT GCT CAGT G AACT ACTT AGGGC AG 
CCT AAGG AATACAGT G ACCCACCAGG AAAT G 
CCTT GT GTTTTGGC AGT CT GATAGC AT CACT 
C AC AGCT GT CGGT CGT GACTT C ATT GGAT C 


pOOl 079 


A 


Edar 


IM000890 


GAT CCAG GGACAAAGAGCCC ATT CT CCT GTT 
CCTTCGTAT 


pOOl 081 


D 


i 

I 
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MUTATION SEQUENCE CLONE CLASS. GENE 

ACTTT CAGGC AAGCT CTTT GCT CAGT GAACC 
T GCTACCACACACAGACT CCT CCT CCCT GTT 
CCCGTCGTTAAAAAAAGTTTTATTTGAGGTTT 
AG AG C AAT GGCTCAGTGCT C AAGACT ACTTG 
CTGTTCTTACAAAGGACCTGGGGCTAGTTCC 
AACACCCACATGATGGCTTACAATTCTCCAG 
I T CT CAGGGGTT CC AG AACT CTTTTT CTGGC A 

TT GAATGCACATGATGCATAT AT AGACAAGC 
AGGCACACACACACACAT AAAATAAAACAAA 
T CTTTTGAAT GTAATTTTAAAAAG ATTT ATTAA 
TTTTAATTTTATGTGTATGAATGTTTTGCCTG 
CAT GTATGTCTATGCACT GC AT GTGTGCCTG 
GTGCTCAAGGTGTCTGATAGCCTGGTGCTG 
GGCTT GGTT CACT C AAC AGCT GGCCCTATGA 
AGGCCAGCCGTGAGGACACCTATCCATGCT 
GAC AGACAC AG ATGCT CAAAT GAGACAG CC 
CCTTCTCTATGAATGCCCTCTTGAGAATGAA 
CAACCT CCCT GC AGC AGACCT CCTT CT GGAT 
ACCCTGCCCTTCCATACTTTCTGGGTGTCTA 



IM000891 GTTCTCTTCC p001082 R 




IM000892 Ittagctctagataatgtttccagg Ip001083 D 
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MUTATION 



IM000893 



IM000894 



IM000895 




GAT CAT CTGGCT AAAATTTT AT AAT AT G ACT C 
TTTAAATT CCTTAAGAATT CAC AAGGACCTTT 
AT GTT GAAATT ACT CAT AT GT AAGCTT ACT GG 
AAT GAGAT GGCT CCCCAGTTGAAAACACCAT 
T CTT AAAAT ACT C AG AAAAT AAGAACGAGGC 
CAGCCCGGT CTAC AAAGT GAGTT CC AGGAC 
AACCAGAGCTATACAGAGAAACCCTGTCTCA 
AAACAAAAACAAAAACAAAAACCAAAAAAAAA 
ACAAAAAAGAAAAAACAAAACAAAACAAAAA 
G AAT GT AG AT ATAAAG AAAG AAT AGT GTTT G 
CTGGAAATAAATAGTAATATAAACTTAACAGC 
AGCCTGTCAATTGCAGGGTTr I TGCACTTGC 
AGCT C AGAAAGAAGT G ACCCTCCT CAGGAA 
GTAG 

GTGGGTTGTGT G ACT C AG AG AGC AAG CTT CT 
ACCT CC ACAGGCAAGG AT GCCTGT GCACAC 
AGAAAT GAGAT GAAGT C ATAT GT GGGG ACT G 
GAGTT GC AGT GG CT CCCAGAAGG AGGT GT G 
CAGAGTT CAGGCT GGAGT CCAGAT G AGGAA 
CAT CAAAT AG AGAGGC CTTT GG AGGGAGT G 
GGTT CT CTT GAT AAGTAGG ACT GCCACCCAT 
ATC AAGT AT AAGACT GCC AAT CAT ACT GAAT C 
TCAGGTTATTTCCCATGTAGCATTGGGAACA 
TATAGCAtTTGTCACACTGCTATAGCAAAGAA 
TCTGT GAT GAGGTT GGG AGTGGAGGGGAAC 
G CCTTT GGTCCTAGAAAAAG AACCAAAGGTA 
GGCTGATC 
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CLONE CLASS. GENE 



CCTGCCCTTGCCAGACCCGACCGCAGCTCA 
TCGAGGAGGTACCCTCTAAAGTCGTCACCTT 
GAGGAGACAAGCTCTGTCATAGTGCTCGCA 
GCCCCGCGGCCCCTGCGCCAGGTTGCGGA 
CGCCATCTTCCCGCGCCGTCGCCGCCATCT 
CCT CCT CCT CCT CCT CCACCACCT CCCC CTC 
ACCTGCCACT GAACCTTTCCCCCAGCTTGGA 
AGCC ACGCCTT AAGGAAGC AGAGT CGGTCG 
GACACCCGCTCCTCCTCAGAGCAGCGGCCA 
CCAGAGTCAGGAAGGGGGGGTCCAATCACG 
IM000896 TGATC p001088 R 



GCTCAATTAGTTTATTTAAATTCAAAACAAAG 
CTAAAAGCCT GAT GTGTCAGTT GCCTT CAGC 
AGAGCTGTTTGGGGCCCATTGTTAATGTTGT 
GAATTAAGTT CT GAT GT AAGT AAC CAAGCCA 
CT CCCCAC ACT CTTACTT GC AAGAGTT CC AG 
GCAGAT GTT AAGGT CAACCCACCT G ACT CT G 



IM000897 ATC 



pOOl 089 D 




GAT CACAGT GTTT ATCT C AGCAACAGAAAGC 
AAAT G AGG AC AC AC CTG GGTCT C ACT GAT AT 
ACTTGGTGATATGTGTAGTTATTATGTCTCAC 
AGTAATT GGACAAGGAAGAGAGTT CATT GTT 
TTAGAATGTTGTAACTGGCATTGTTCTTCTCT 
CTCTTGTTTTCATAAAATCTCACAATATCTAC 
AGCTGTGAGGTCCAAGGGGCTCATTGGTGA 
TACCCACTCTTTCTACTTTGTGTGACCAACCT 



IM000898 ICTTTT GGAT GT CAAGGGT 



pOOl 091 C 



IM000899 



IM000900 




pOOl 092 C 



P001093 D 



GATCACCTTCCTAGGAT GAACGAAGAAGGAT 
GGCTGGAGGTTAGGGACCCAAGGGACTTCC 
CCCTAGAGCTGGCTGTGTACCCTAGGCATGT 
GTG ACT GC AGCT GTAC AAGC AGGGT ATT CTG 
GGATTCACAGTCCTCAGGAT AAGATGACACT 
ACAGATT CT AAGCTTTAT ACCCAACATGGT G 
GAACCCCAT G GT CAC ACT CTTT CACAG AT GG 
TCACTCCCATTGCCCGAAGCCCAGCCTTTAT 










IM000901 ICCAAG 



p001094 C 



122 
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MUTATION 



CLONE CLASS. GENE 



GAT C AAT AACAGCAAAAGAAAAAAAGAAGTT 
TACTTTTCATGTAGCAATGTGGATAATTCCCA 
IM000902 T CCAG AGAAACAAAACC AGTT CC AG p001095 C 



GAT C AGGGAAGAT GT CACCTCCAACCC AGC 
IM000903 CTAG ACAT GGTGCTGT G ACCA 




GAAAGGCTTTCTTGAGTGTCACC 



GGTTAATAAGCTAGATTATCGTGTATATATAA 
AGT GT GT ATGTAT ACGTTT GGGGATTGT ACA 
GAAT GC ACAGCGTAGTATT CAG G AAAAAGGA 
GACTGGGAAATTAATGTATAAATTAAAATCAG 
CTTTTAATTAGCTTAACACACACATACGAAGG 



IM000905 CAAAAATGTAACGTTACTTTGATC 



GT G AACGACAGCAG AAT CGGGTT GTACCT CA 
IM000906 AAGCACTTACCTTTCCCAATACACCTGATC 



GAT C AGT GACAAT GTAGCTTT GCCT GG AAGG 
IM000907 ATACTTGAGTC 



GATCAGCAAAATGGGACATCGAAGTTGAACC 
AAAGT C ATAATAAAAC AT CCT GAGGT ACAT AA 
ACACT CT GTAAT AGACTAATACAGTT CCTCCA 
GGCACCAACAGAAACCTTGACTACTTCCCTT 
GACT ACTT C AGT CAAAT CTTCT G ATAAAACC A 
GACCCAACTTGGAAACGTCCATGTATACAAT 



IM000908 



IM000909 



GAT CATCT GCTT CT ACCCCCAATT AAAAGAC 
GGACTAAGAACATAAAAAGAATCCAGGCACC 
TAGGTTTGCAGAAATCTAAAGGTT GAGTTCC 
TTT 



GAT CACAAGTTAT AGTT GAAT AACAAGT CCT 
GTGTGTGTCTATGTATCCGTATATCATATTTT 
CTTTATCTGTTACTCTATTCATGGAAACTAGG 
TGGATGTGTTAACTTGGCT ATT AT GAGTTTT G 



IM000910 CTGCTAT 




pOOl 103 



L23 





































WO 03/008583 



PCT/US01/51291 



MUTATION 



SEQUENCE 



CT ACAAT GGTT CAGGCTTT GGAATAT CACT CT 
ATAGGCTGTCTGC CGGCC ACCACCCTT C AG 
ACTGCCACTCACAGGTGCCCGTGAAGGCTG 
CCGAGAGGCAGTCCCCATCAGCCTGTCTCC 
TAC ACCC ACAC ACT CT GT GT GGAGACCACAG 
GCGCCCAAAGGGTATGCTAGTCTCTGCTCTA 
CCGCGTACCCTCTCCTGAAGGCAGGCATTTC 
AGAGATTCCAGTTTCACCAGGAAGCTCAGAT 



CLONE CLASS. GENE 



IMQ00911 



pOOl 104 C 



GAT CTTTT CCCCCTTT GTAGT AT C AG AGAGAA 
AAGCCATGGCATGCATGGCACATGCTAGGC 
AAACACT C AAGCAT CCTACT CT GT GAT GCAG 



IM000912 




CTTTTTT CTTTT CTTTTT CTTTTT CTTT 






P001105 R 




GAT CT CT CCCC AT CCTCCT GTT GCCT CTT GT 
CT GT CATACCT CT ACT ACTCCAT CAGTTT GCT 
GCCTCTGAGTCCCTCTTCTTCCTCTCCTATC 
CCTCCTCCCATCTTCCT CAT CTCCAGGTCT C 
CC AGGT CTT CCTT CTT CCCT CTTTT CTTCCC 
CTTTT CCT CTTT CCACTGT CTT GT ATT CCCTT 
CCTTT CT CT GTT GGT CCCTT CCCTCGCACCT 
CTTT CCT CCT GTCCCT CCTTTT CAT GTACCAT 
ATTTCTCTTCCTCTTTCTGTGTCTCCTCTTTC 
CTTCCT CCTTT ACTTT CCTTCT AACCTT CCT C 
TTTCTCCTCCTCCGGCAAGCCTTTGCTT pOOl 1 06 



GGTT GTTCCAGTT AAATTGGCT CT CT ACAGG 
AAC ATGGCTT AGTT CT CCCTT AGCCTTT CATG 
ACCCTACACCT CAGACACT AGT CAAAGT CT A 
GCTTAATAAAGT GTT CAGG AT GTT GGTGG AG 



IM000914 GGGGGGAGATTGTTAATACAGATC 



GGACCACTTTAGTAT GGGT CATAT GTTCTAA 
CTTTCTTTCATTTTCTAATTCTTTCCATCTGCA 
TTGATTGTGCCCAGTTATCATTAGTGACTTAT 
TTTAGTAACTTAAGGGAAAGTTGTCTATGCTC 
TACTTAGTGTCGATTTAACTTACTCTCCAGAC 
AT GGGAGTGCTT ATTTTT GTTT GCCTTACCT C 
IM000915 ATCCAGGAGCTTGTAGATC 



IM000916 GAT CCGATT AT GAAACCGGTTTT GAAC 



GAT CTGT GGAATGCTAT CC AGCTCTT CCAAC 



pOOl 107 D 



[pOOl 108 



pOOl 109 



IM000917 IAAATAC 



pOOl 110 D 



TTAGTATCTGCATCTGACTCTTTCAGCTGTTC 
GTT AGGCCTTT CGGAGGGC AGCCAT GCTAG 
G CT CCT GT CTGCAAGCACACC ACAACATCAG 
TAAC AGT CT C AGGGGT CT GAG CCT CCCCTT G 



IM000918 AGCTAGATC 



pOOII 11 




124 
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SEQUENCE 



GAT CT GT GGT AAT GATT CTGT AAAT ACAGATA 
AACAACGTACACATGGGAATT GTTCCCTGT G 
T G AAAGT GTT CAT CAT AAGGT GTTTTT ATTTT 
IM000919 ATCT AC AAT AT CTTT GGGTTTTT AG 




GAT CTCCTG GCTTT GT AGAT AAAT GAAGAGA 
GTTCGTTACCAACTGAACTAAAGAGCGGCAC 
AGGAAATTAAAAAAAACAAACAAACTGATAGT 
T AACT C AATT GAGT AAGT ATGG AGTTTT GGG 
ACCAAGAC AT ATT AGGCAAACAGACAGTTTA 
AGGCCTAG 



GTT CCT GTACTTT ATCAT GTCTTACCCCTACC 
TCCCTCCATTTTAATCATCTTTACTGGGATGT 
AATGCATTCCTTTGTCCATTCCAGGATGCTAT 
AACAAGAT ACCTT C AGCCT GT AAGCT ATAG A 
AC AGTGT GGT CCT CAACCTT CCT AACTTT GT 
GACCCT AT AAT AT AGATC 



CCANCGTGCCANACTCANAANGGAATTTTAT 

TCATAGATTCTNTCANACTGCTGTCCCACAT 




IM000925 



GAT CTTTT C CT AC AAGACTTCT GGGT GACCTT 
GCCAAGCCCAGCCACT GGCTGT GGTACCTC 
ACCAGGACACTCGGTGGACATTAGGTAGTG 
CT CCCC AAGT GCT AGGT GAC AGTTT AT GCTT 
CAAAGTGACTCCTGCAC 



CLONE 


CLASS. 


pool 112 


D 


pOOl 113 


D 


p001114 


D 


pOOl 117 


D 


pool 119 


D 


pOOl 121 


D 


pOOl 122 


D 
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MUTATION 



CLONE CLASS. GENE 



IM000926 



GTGCTGACGCGCCCTTGCATTTGGGAGAGC 
AGT CAAGCT AT CT GT ACCTT C ACCGT AAGAC 
T ACATT GT CACTGCT GGCTT CCCTCCTGTGC 
AAGGGACGCATTTGGGTCAGACTATGCATGA 
AACAGGACAACAAAGGTAGGGCCATTGGTA 

GATC p001123 




GATCTCACTGAATATAAAAAGACATCAGTCC 

AAGGGTGGAAATTTAACCAAAATAATACAATT 



IM000927 GTTGTTG 



IpOOl 124 D 





IGAT cct ccaggaactagagttac AG acaat g 



IM000928 CCCGCCTTGTATT 



pool 125 D 





GTGGC AGT G ACT GT CCGTGTGGG AAACGTTT 
IM000929 AGCAAGTCCGAGCGTGTTCGATC 



P001127 K 



CAGG AG AGT GTCT CAAAAAGCAGC AAAGC A 
CCCAGCACCTTAGGGTGAAGGACCACTTCT 
GGAATGTATCCTCCCAGTTGCAAATGTACAC 
TGTCT C ATT C ACTC CTGTG AC AT ACTTT GTTT 
GTGAATGCTAATATCACATAGTTCGATC p001129 C 




Nmyc 





pOOl 131 D 



GATCGCTGTGGTTGGTGTCTGTGTATATGCA 

CT GTAC AT ACTAACC AGGT ACAC AC AT AAATA 

TTTAATATATAAAAAATAAAGTGCTTTCTAAG 

AGGCCCCTAGGCAGGGACGTTATAAAACATT 

T CAC AAAGCAGC AAAAC AAAATT G ATACAAT 

CAAAAAAACAACACTATAACCAACATAGGTG 

AAAACAGCCAAACACATAATGTACAATCTGG 

T GTT CCAGGACAAACAT CTGT CAT AT ACAT G ; 

GTATAT AC AT AC AT AC 1 1 I I ICACTCAATAA p001132 B 



GATCGCTAAGTGTGCGCGGCCGCCGTCTGC 
AGAATGAATGGAGGGAATGAATGAGGGTGC 
GCGCGCCCGAGGCCCGGCTTGCGTCAGCC 
ATGCGTGCCCGGCATGGACACGGCCTGGCC 
TTCCT GGG AGGATGGGAC CGG AT GC AGTT A 
GTCCAGGCGTTCAGCATCCCAGGGCCCTTC 
CT CT GTT GCGTGGTCT GAGT AAT CT GTCTCG 
CAGAAGATACCCT 




P001133 B 



126 
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MUTATION 

IM000934 

IM000935 

1M000936 

IM000937 

IM000938 



IM000939 



IM000940 

IM000941 

IM000942 



SEQUENCE 



GGAGGTCTCTGTAGGTGCTTAGACTCACGTT 
AC AGT CATTCCAG AGGAG GGAGCTGC AG CT 
GCTAGTTTCTGTGCACACCGATC 



GAT CGGCTGT CAAGACT GGGGAAGGGT CCT 
CCTAG 



AAGCAAGAGGTAAT AAAATACAT GTGGAT GG 



GAT CGGGGACCTT GCAT AAAGGGGTCC AGG 
GCTCTCAGTCCTTGGGAAGG 



GAT CGT GAT G ACTT CAT AACC AT CACGT GTG 
AAAAGACTT AAT GGCGCT GAATT CAC AT G AC 
ACTTAAAATGCACAAAGTAACAAATTTTATGT 
CACATGTATTAAACTACAGCTAAGTACATGG 
GG AAAAAGTT AGACTT AGAAT AACT CAT C C A 
GAGTCATATGGTAG 




GAT CGGGCC ACAT CT C AGACACTCCT AT AGC 
TACAGAGAGATACCGTTTCCTGTTATCTTTGC 
AG AC AACTTT ATCTGTTACT C AGAG AAAAC CT 
CCAGGTGCCCCTAAAGAAACTGGGCCCTAC 
AT CACAT ACCCATACCACACAC ATGCAAC AT 
G C AAAAC AT AC AC ACAT ACAT AGACACAC AC 
ACCACACGCACACAGACACATACAGACACAC 
ACACATACTATACATACAGACACATATGCTAC 
AC ACAT ACAG ACACAC ACAAGC ACACAT ACT 
T CACACACAG AGACACAC ACACCACACAC AC 
ACAC 



GCCTGCCTCT GCCT CTCGAGT GCT GGG AAT A 
AAGGCGT GCT AGAGCCTTCACTT GGCTCT CT 
CT CTCT CTCT CTCTCTTTTAACCTCCTTTTT C 
CTTTAAT GAGTTATTT ATTTTTATTTTAT GTGC 
ATTTGTGTTTTGCCTGTATCCGATC 



G CTTC AAT ATT CG AAAAG AATT AGT AAG AAAG 
GCTGTTCGATC 



CLONE 


CLASS. 


P001136 


D 


pOOl 138 


D 


pOOl 139 


D 


pOOl 140 


B 


pOOl 141 


C 


pOOl 144 


R 


pOOl 149 


R 



pOOl 151 



p001 152 D 












12 " 
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MUTATION 



I M 000950 



IM000951 



IM000952 



SEQUENCE 


CLONE 


CT ACCAGG AAGT C AG GGGTTT CCAGGAACC 
C AC ACTTGGCTT CCTCT GCACAGAGGG ACCT 
CAT ACC AGT GAG AT GGT GAT AT GCT CCCTT G 
TTCCTGAGCCT CAGT GGAAGCGACTTT CTAT 
GGATACTCCCTCCCTCGTGCCTCTCCTTCTT 
TCCCTCTCTGCTCTCCCCCCCCCCCCTCGCC 
CTCACGATC 


p001154 


ATACACACCATCAGATATACCTCATTCTGATA 
T ACCT AC AGGT ACACCAAT CAC ACACACACA 
TTT ACT CACAT GTACAT GCACACACCACATC 
GGTTAGAACCAAAGACCTCACACACACCCCT 
CAC ACAT GTTT CAT CT CCATT AT CAGT G CCGA 
TC 


p001155 


GATCGTCAGGTTATGAATGCCAT 


p001156 


AGTT CT CAGAACCAGCTACT GTTT AC AC AGG 
GCCTCATGCAGCCTTGCTGTCCTCCATTCTG 
CAAGCACAGGATACACACCCCTGAAGGCCA 
GATTGTCAGGTCAGCCCGATC 


pOOl 157 


CTTCAAACCGGTCCTGCGAGGAGTCCACAA 

CCTCTGCCTGCCGATC 


pOOl 158 


GATCGAGGCCAGCCTGGTCTACAAAGTGAG 
TCCCAGGACAGCCAGGGCGATACAGAGAAA 
CCCTGTCT CAAAAC AAACAAACAAACAAGAT 
T CCATT GAGGAACACCC AGAT GGAGAC AT G 
GGTGTTCTCCATAGAAGGGTTAGGGGCTTCC 
ACACCGTT GACAC 


pOOl 159 


GAT CGGT GTGCTTT CTGCAGTTT CAG CGAGG 
ACT CT GGGCCC AAAAT GTTTT AAAGC AGAAA 
ATT G GTAAC ACT AG AG AT ATT GT C AAAAT ACG 
ATTTCCTCTGGTTCAGAAATGGCGAGAGGGA 
GGGCTGGAAGGGTGGAGTGGGAAGGAATTG 
TCATCAAAGCATTGTTGATAC 


pOOl 160 


CTGTCT CAGG C AT G AAAAC ACT AAAAG AT G A 
CCAATTT CAAT AAAGAT G ACCT G AAT GT CT AC 
T CAATT CCC ACC ATAAGGT CT ACAAG AT GTA 
AATGGGCCGATC 


pOOl 161 


GAT CGTGGAAACAGAGCCTT GAATATAATGA 
AGAAACAGAGGGCAGGCAGCAGCCGCAGCA 
CAGCAGGGGCACTGTGAGCAGGCAGCAACA 
GGGGG 


P001162 


CTCCCTACTACCTTCCCTTCCTGGACNTCCA 
CTGAGATGAGGCAGGATAAAGGGTCAAAAG 
AGACCTGACCTTCTCTGCCAAAGCCAGGGAT 
TTCTGG AAGAATAG AAATGGTTCT GGAATT C 
ACAGAT GC AGTGGT CT AGGAT C 


pOOl 163 





128 
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MUTATION 

IM000953 

IM000954 

IM000955 

IM000956 

IM000957 

IM000958 

IM000959 

IM000960 



SEQUENCE 



GATCC AT AGGT CTCT GCTTT CCCC ATT CAGG 
GCTGGAGTTATAGATATCTGTCTATCACCCA 
GCTTTTATGTAGGTTCCAGG 



TATGTATCTACAAGCCAGAAGAGGGCATTGG 

ATC 



GATCCGAGTTCTCTCCGGCCACGTACCTTCA 

CATCCCATGCACCCTGGTATGTAAGAAGAGC 

CCAGCTCAC 



TCCCATAATATTTCCTCAGAAGGATC 



TATAGTTCTGCCTGTGGAGTGTGAGCAGAAA 
T GT GT AT CGTTT CTGGGT CAGAGCTTT CAGG 
AACT GAGC AT GACT GCT CTAC AGT GT CTTT C 
TCCTTCTGCCTGCTGAAGCCCTAGGGGACAA 



GATCCAATGGCAGCTAGCAGAGTCAGAGAG 
CCCT CACT CCAGTT AACT AGGGGACCC ACAT 
GAAGTTCAAGCTACATATCTGCTACAAATGTT 
T GAGGGACCT CCT AGCT CCACGCCAC AT GC 
T CTTTGGTT GGT GGTT C AGTCTCT GT GAGCC 
CCACT GGGCT C AGGTT AGTT GACCT AC AGTC 
TTCTTGTGGTATCCTTGACCCCTCTGACCCC 
AGAGTTTAACAATAGGCCTTCTGACTCTAGA 



rJil I H RLVMif lull K « tf ‘Ttf | ■ fjjil ■ I MM I 



CGGCT C ACAT AAT ACCAAT GAACT 



GATCCATCTGCACAGTCTGTCACCGGGGTCC 

AGCAAGTAGCAGCCTTTCTGCTGCTGTCTGT 

CAGACCCTCCAGGGAGGGAGAGCTTGTCTT 

CTGGCCTCCCAACAGGACCCTGCGTGACGA 

T GC AGGGACAGCAAT GAC AACT CATTCC AGA 

CT CCAGGT CCCTGGAGGAGCCTCCCACAAG 

GGAAAGAGACTACTTCACTGGTCCTGGGCC 

CCTCTTTGCGCGCCCCGCCCCCAGACTCAG 

CGTCTAGTGTTGCTGGGCTCCCCT 



AGGGTAACAGGCTTAGTTTGGGGCCTTTCTG 
TT AC AGG AAAACCAT G AAAT GTCCT GAAGT G 
CTCAACAAACAGGGAATATAGAAAATCATAAT 
GGTTCCTCCCTAGCACAAGGAAGCATGTTTA 
AAAATT G CAGC AAAAT AAAAAAG AAC AGATT C 
TTAAGATTGAGGGATTTTACGGGGTGGTACT 
TTTT CTTT CT CTTAT AAACATTT ATTT ACTTTT 
GTTATTCAAGACAGGATC 



CLONE 


CLASS. 


pool 164 


D 


P001166 


D 


pOOl 167 


D 


pOOl 168 


D 


pOOl 169 


D 


pOOl 171 


R 


pOOl 172 


K 


pOOl 173 


D 
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MUTATION 

IM000961 

IM000962 

IM000963 



IM000964 



IM000965 

IM000966 

IM000967 



SEQUENCE CLONE CLASS. 

GAT CCAGCT GTTT GCTAAC AT ACGT AAAGGT 
AT GG AT GCT GAGAG AGT AT CT ATCGAAAGCG 
AAGGCACCCT C CCCAAATT C AAGAAAGC AGC 
TGTTTCTAGAACCAAAGACACCACCGCCGCC 
GCCGCCACCACCACCCGCGAGCGCCCGGA 
CCCTGTTACAGAGTGTC p001174 C 

GAT CCT GAAATT AT C ACATTT G AAT C AAAT C A 
TGCCCTGCCGAGGATAAATAACCCAAACGAC 
CGAGAAAACCGAGAAAAAGAACATTTACTGA 
CCATCCTTC p001175 D 

GAT CCAGT CCAGAGCAATGTT CACGT CT GT G 
ATGGTAT p001176 D 

AAAGGT GCTCT C AAT ACTT AAC AAT CC AT AAG 

CTTGTGCTCTCTTAGTCGTAAAGGTGGGGTC 

CATCAAAATCCCATGACACCACAGCGAGACC 

AAACTCCTTTTCTCTTACTCCGAATCACCCAT 

CCCATGTGGGAGACGAATAAGAACACAAACT 

ACAT CTT CAGT GACATAGAGT AGCAT CTGCA 

ACAGAGGAAGTGGATGGAGACCTTGTCTCT 

GGTCAAAGACAAAGCATGTGACAGCTGAGC 

CT GGCACTT CCT ACTT GGGT C AC AGCT CAAA 

CCCACCTGAACCAACAGCAGAGCCCCACAG 

GGAT GGGACT CACAT GTTT CCCT CTT.GCCCT 

GGAGCTTCGTGCATGTTGTTAGAAGCTAACT 

GGCTAACACGCACGGGAACAGGCAATGTAG 

TTGGAGTAT GAATCGAAGT CACTGGGCATGG 

TCCTCAGTCAGCCAGGATC p001177 C 

CT AG ACT AGTATGGCAGAACCTATCTT CTT CT 

AAT CATTTAGAT GAATACTCCACAT GAGAGA 

GCCCTGAG AAT ATCTGT AAAAAGT AATCC AG 

GTT CT GTT ACTT CT AGCT AAT CTTATCT AGGT 

AAT AAT AG AT AAGG AATCGGGATT CACG AAC 

ACAAAT ACCTGT AC AAAG CATGTTGTCTCAC 

ACGGGACG AACACT GTTT CTGCTGT GCTTT A 

TAACGCTGGGACATACAAAACTAGACTCTGC 

CT AAGAAGT GTTT GGAAAC ATTTGGGTTAAAT 

T ATAGT CAGAT AAAACAAC AACCAT GAGT AAA 

TCGAAGAATATAAAACTAGGGATC p001178 C 

TTTCCTGGACAATAATGTTTTCTTCATTAAATT 
T AC ACTTAG AGCATT GT CTT AAT CC ATGAAT A 
ATT CCC AGCT CCTAGCT C ATT ACCT GT G AC A 
C AGCAGGGATT CAT ACATTTATT GAAT G AAT 
GGAT GAGT G AAT G AATAAAAG AAT G AGCAT A 
TCAAGAGGATC p001179 D 

GATCCCTTCTGTCTTTGGTTATCTC p001181 D 
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MUTATION 



SEQUENCE 



AT ATAAAAT AT CGAACGTCCT CTGG CTT GT AA 
ATATCAT GTT AACCTTCAAAGCGTT CGAAAG 
CGC AGGAAAT CTG AGT C AACAG AAT AGT AT G 
TAAGTTT ATTTTT AT AGAACCT GCCT GAACT G 
CAAGGGAGGGGCGGGGCGTGGACCCAGGC 
CTGCCT GCCAAT CTGCGCTGCCAGT GAACTA 
AGCCTGATC 



GAT CAAGT CCT GGT CAGTACC AAGTT AAAAA 
AAAAACTATATAAAAGCTATATTAGGGGACA 
GCTGTG GCTTTT GT AGAAAAGAAGGT CCTGG 
TGCTAT GACCTGCAGATGCCCAT GTGGAAGT 
CTT C AGAT G AAG ACTTT CTC AT GG AGT AAAC 
ATACTCTGTTGTTTGACCATGTGGACTTGGTT 
CAAAATGCCCATGGATGCTCCTTTGGGTACC 
AGGCTTCAGTGGGAGTCCCAAGCCCATGTC 
TTT ATTT GAGCAT GAGCAGTACT GAT GCTT AC 
CTAGTCTTATTCTTTCCTTGCCCCCTGCCTG 
G ACCGT CT CT GGTT ACAAGG AT GCT GCAGT G 
GG AAGCGGTAT G ACCGTT ACCTTT AT GGG AC 
TGAGACCAACTAAGGGGAGGCTGAGGAGGC 
TGCAGTGAAGTTATTGTTGGGACTGTGGGCT 
AAG AT GGAAGATAACATGTT AAC AAACT C AA 
GTGCGGAGGTCTCAGAAGTAAAATTGCCTG 
GTTAGTA 



GAT C AATT GGT AACC AAGCCTT GAACT GAAG 
AGTCGTGAGGTGGGGGACTTTATAT p001201 D 



CLONE CLASS. GENE 




pool 202 D 



CTCT CGT GTGGAGATATT AAAGGT GT GAACC 
IM000983 ACT AAGCCCT GAT C p001203 



GAT CAAGCAGAGGGGT AAAAT AAGGGCAAG 
CTCAGTGTTAGACAAGCTCATAAGCCAAAGC 
IM000984 T GT GAACT CT CCAACGCCT p001205 D 



GAT CACTT CAAC AT CAAGAAGTT ACCCAGCC 
CCGGGAAGAAGTACATTTCCAGGAAGCAGT 
GTTTT C ATTTTTT GAGTCTGCTCCCATCCCGT 
TTCTCTGCAGCTGGGTAAACTTGAAGCTGGG 
CT AGCCT CTGGGT AGAAGGCAGCT AAT G ACA 
ACTACCTTGCCTGTCCCACGGAGCCCGGAC 
AGAACCT G AGAT AACACACCTAGCTT GCT GA 
GTAAAGGCAGGTTACTGTGTGAATGACTCTG 
AGCTGTTCCAGCTCT GCAGAGCAGGAAGT CT 
IM000985 GACTGTGGAGATAAGAGATAT p001207 D 
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MUTATION 



CLONE CLASS. GENE 



TAGGTT GTGCCT GGCCTGTGCAGGACAT GC 
CTATGGGGTCTTCATCCCTCTCACTTACTCTA 
ATGTTCACTACTGACAAGCACTAGTAAGAAA 
GT AGGT GCCTGT AAGAGACT GG AGCAGC CT 
GCT GCT G ACTT CAGCACCT GGG AGGCCT C A 
GTAGCAAAGCTTAGGGTTAGCAATCCTTGGG 
GCTGTGGCTGGCTGAGCTCTGGGGTACCGT 
TT AAG AGG AAAGCTGG AGT CCAGGTT CT CCA 
GGC CCT GGGT GCAT CCCAC AACCT CT CTCT C 
TCTCCTTTACCACTCGCAGCCTTGGCTAAGG 
ATGAGGACCGGGACCTGGAGTTATCTGAGA 
IM000993 TC p001217 



I M 000994 






P001218 





GAT CTT AG AT GG CC AAAT GTT GT GAACGTTT 
C CT AGAT GTGTCGT GAGCACT CAGGGTT G A 
GAGCCCTGGTTATTTAGCAAGTGAAGTGGAT 
GT AT ACACAAGCAGAAGGCT GAAACTAGACC 
CCGGTCTCTAATCCTATATAAAAACCAACTCC 
AAATGGACAATAGAAATAAGTGCAAGACTAA 
CTCCAGGGTCACTGGAGGGATACAAAGGGA 
IM000995 GATGC p001219 D 



GAATGAATATATATATGGGACTAAATGCCAT 
GCCATAACCAAGAGAACTTAAAGAAGAAAGT 
GTTTAGTTATGCTTACTCTTTCAAAGAGTCCA 
GCT GCCAAAGGGAT GCTGT CAGGAGT AGCT 
GAGAGCATACATCTGGACCCATTAACAAAGA 
IM000996 AGGGATGCTTCCCCAGCAAGATC p001220 D 



I M 000997 |GG AGG AGGGGC ACCTT CT C AGAGATC Ip001221 |D 



GAT CTT AAAGCTAAT AGGT GTGTGT GT GT GT 
GTGTGTGTGTGTGTGTGTGTGTGGTCAGTGG 
TAAAATTGTCTACCAAGCTCTAGGTTCACCC 
CTCACAGAGCCGGAGAGAAAAGGAGAAAT C 
AACTCAAGT CAACCCAAACAAAACAAAGGAC 
IM000998 TCAACA p001222 R 
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MUTATION 

IM001026 

IM001027 

IM001028 

IM001029 

IM001030 



IM001031 




SEQUENCE 



Iattcaacctatggggccgttagacccctggt 



T T TT TT GAT AC AGTTT CTCGTC ATGT ATT C CT 
GGTTGCCTGGAATTCACTTCTATAGACCAGA 
ATGGCCTCAAATTTACAGTGAACCCCCTGCC 
T CT GGCTTC AGATTACT GGAATT ACAGGTTT 
GTGCTATCTCACT AGTT GGTGTGTGATC 




CT CACACAT AC ATT CATAC AT ACACACACAT A 

TATACATACACACACTTGCATACACACAGCA 

CACACTCACACACAGAGACACACAGACACAC 

AGACACACACACAGAGGAACCCAAAGGATT 

GGAAGAAT AATTT CCCGT G CT CAGCGGG AAA 

GTTTACCAG AAAGACAAGTGGT CAT GTGGG A 

TGATC 



GAT CAT CACCAGT GTAGT GTTGGCTTTAACG 
GTGCACGCCTTTAATCCTAGCACTTGGGAGG 
T GG AAACAGGT AGGT GT GCTT ACTTC AGT G A 
GTGAATTCCAGGCCAGGCAGGGATACAGAG 



GCCTGTGTCCATGATC 




CLONE 


CLASS. 


■ 

P001266 


C 


P001267 


C 


pOOl 270 


C 


pOOl 271 


c 


pOOl 272 


D 


p001274 


R 
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MUTATION 



CLONE CLASS. GENE 



IM001041 



I MO0 1045 




pOOl 298 B 




GAT CTTCTG CTT CATCTGAGTAGGCTTAGAC 
T GGTTT GTATT ATT ATT ATT ATT ACTT GTTGTT 
GTT GTT ATTTT GGT GGG AGT AGT AGT AGC AG 
TAGGTGTGTGTGTGTGTGTGTGTGTGTGTGT 
GT GT GT AG AT GTCACAGC AT GTATAT GGAGG 
CCAGAGAACAGCTTCTAGCGGTTGCTTCTCT 
CCTTCCTTCCACTGTGGTCCAGGGAATAGAA 
CT C AGGT CAT CAGGCTGGGC AGCT GT CACC 
TTTAATGCTCTGAGTTATCTCACCAACGTTAA 
TAAAAGGCTTTTCAAACAGCAGTTTGGGCTG 
GGCCTGGTTGTGCAGACCTGGAATTGCAGC 
TTCTTAGGATGCTGAGGCAGGAGGACTGGA 
AGCTCAAGTTGT GT CGGGGAAACTTAGT AAG 
TCCCTATTCTCGTCCCGCACGCCCCCAAAAA 
GCCAAGACCAAG ACCAAGCAGTTT GGTACA 
GCAG AAAAAGCACG AGAGT CTCCTCCTCCTC 
I MO0 1042 CTGCTCCTCTTTAATGATGCAGAACCC p001300 R 




I MO0 1043 



GAT CT GACT GT GATAGG AGGGT CCTGGGGC 
CACCCTGACATAGGCCTGGTCTATGAATGCT 
IM001044 CTCATGGACTGGGCCTGTTTGTCA 



CTGCCTCTCTCCCTGGTCCCTCTCTGAGGTT 

CT GGACCCT CAAAAGGCCCTTT CCCACCCCA 

GCCTTCAGGCCTGTAACCCAGCCTCGGTTTC 

TCTCCCATTGCCAAAGCACAATGGCTGTTAT 

AATTAACGGATTATCTCAGCGCGACAGCTGC 

GCCCCTTTGAAAATTAGGTTGAATAACAAGA 



p001303 D 



P001305 D 



pOOl 306 C 



GAT CTT GGACCACCACGT CAAGCCT CTTGTA 
CATTTCTTT GAAAAACAAAGCTT GGTT CCCCC 
TAGTCACCACGGT GAAAAAAACCCAGGACAG 



1604147 









I MO0 1046 TAAAGGTCCCAA 



P001307 D 
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MUTATION 



IM001053 



ATTT CATTT G CT GTTTT CT CC ATT G ACCT CTT 
GAGCTGAAGTTATTCTTATTAGAAAGTCAGG 
GTAGGCGATC 



CCAGCAGGCAGCGAGACGCATTTTCGCGTG 
GCGGTGGTGAGCTCTCGTTTCGAGGGGATG 
AGCCCCTTGCAACGGCACCGGTTGGTCCAC 
GAGGCACTGTCGGAGGAGCTGGCTGGACCG 
GTACATGCCCTGGCCATCCAGGCGAAGACC 
CCCGCCCAGTGGAGAGAAAACCCACAGTTG 
GACATTAGTCCCCCCTGCCTAGGTGGGAGC 
AAGAAAACTCGAGGGACCTCTTAATAAATAC 
CT GGATT GGGAG AACGAT C 



GTTTTT CCTGCATAGACCT CAT CTGCGGTCG 
ATC 



AAACTAGGAAAGGGTATAGCATTTGAAATGT 

AAATAAAGAAAATATCTAATTTAAAAACAAAA 



AAC AGT CTACT G AAAACT GT GAG C CTT ATT C 
CTAGAT GAGCCT CT GAT G CCT CCACTT ACAA 
GCTACCTTCACTCCTCCATCTATCTCCTTTTG 
TTATGTCCCGCGATC 



GAT CGGACTCG AAGAGC AG AAGAAACAAAA 
CTCAAAGCAGGGATTAGGTCAAAATTAAAAA 
GGGTTT GCACACAAAAGGAAACCATCCGAAG 
AGACAACCTACAAAGT GAGAGAAACTTGTTT 
TGAAC 



GT CT GAGAAATT GT CTTT AAT GTAGTGACT GT 
GGAGCCTTGCAGGGATACCCACGATGGGGG 
TGTC ATT CAT ATGTCACTGCACCTGGAAGAC 
CGATC 



GAT C GC ACAGCCTGCTTT CT C AACAGT AGGT 
AGGACCAACAGCCTAGGT GGCACCACCCAC 
AGT GAGCT GGGCCTT CCACATCAAT CAT CAA 
TCAAGAAAAATAGCACAAAACCCTTTCCCGA 
AGGCCAATCTGCTGGAGGCATTTT CT CAGTT 
GAGATT CCCT CTT CCCAAAT GACT GC ATAAA 
ACTT GT GT CAT GTTGACAT G AAACT AGCCAG 
CACAGGGTGT 



CLONE 


CLASS. 


3 

» 

3 

3 

p001319 


D 


3 

P001321 


B 


pool 322 


K 


pOOl 324 


R 


pOOl 325 


D 




Mm. 10453 
1 






pOOl 326 



pOOl 327 K 
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MUTATION 



T CT G ACACT ACCAAAGTT AGGT C AGGAT GT G 
T CTTACAGAT GGCCACT CAACAGCCTAT AGA 
AAGCACCGCACAGACC AGC ACGGT CTTTTT C 
TCCCAGGTGTCTCT GAGGTACTGCTTTCTTT 
CCAGGGATC 



GTCCCCTAGGGCTTCAGCAGGCAGAAGGAG 
AAAGACACT GTAGAGCAGCCCCCAAA 



ACAATTT AGAT AGTTT CCGG AAT CG AT GTCC 
CTT AAAGACC AGCGCCT GG ACT CT ACT GAGT 
AAACT CCCATTT CAACTT CCTCCT CTT CCT CT 
ATTTG AAC AACGT GTAT C ATT AAATT AT AAAA 
TTGTT GTTGTTGTTGTTGTTGTTTC AAAAATTA 
ACTTTATTGGGGGAGGGGCAGTTGCCCGAG 
GACAACTTGTGAGAACCAGGTTTTGCCTTCC 
AC ACTT AGGGGTCCCT GGAAT GGAACTTAT G 



AGAGGAGAAATGGGGGTGCGAGAGGACAAA 
GTCTGTGCCCCACAGCGCTGGGGCCAGAGC 
C C AGGAGGGCCT CATGGGAG AG GTT GCCTG 
AAGGCAGTAAGAGAGGCAGAGGATGCTTGG 
GCCAGAGAGGTT CCCCACAATT GCTTGGATC 



GATCCCAAACAACTGGAACAGGGGTTATCCC 

AAAAGCTGTTGCCTG 



GAT CCAACTCCT CTTCACAAAGAG ACTAT GT 
G CAGG ATG G AGAAGAAG AT GTATCCAAGCAT 
ATCCTGT G AAATTT ATGT C AAT GCTGT G AAAT 
TTGTC CCAGCACT CAC AAT CCAGATTT CTGC 
TTTTT AGGTG GCTTTTT CT ATTT C ATTT CTTCT 
GGCTT CAT AGAAGTTT GAGGT GACATTTTTAA 
GACCT GT GCCACTAAAATTT CAGACCCTATTT 
G 



GATCGGTTAGTTTGACCAGCCATACTATAAC 

TTTAGTGCAACCCTTTACTTGGTGGGTGGTA 

CTAGGAATTAAACCCAGGACCTTCACATATA 

CTACTATCATTGAGTTACATTTCTAGCCCTTT 

T AACC AATTT CCCTTTAACCCTTTTT AT CCTTT 

G 



CT C AAG ATT CTGTTGTCT GAG AAT CTCTC CCT 
CTGCTTGGGGACCCATTTATAATGAGGTGAT 
ACTT CAT CT GAAGT AAT G GCCAGGCCAC GGT 



CLONE 


CLASS. 


pool 344 


D 


P001345 


D 


P001346 


R 


P001348 


D 


p001349 


D 


pOOl 350 


B 


pOOl 351 


D 


pOOl 352 


D 








Mm. 12380 
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TABLE 2 



SAGRES # 


SEQUENCE 


IM000127 


CATGTGAGACTTGTTAATTTAGATTTATT 

CTGTAGTGTTTTTGATATGAGTATAAATA 

AGACAATTAAATTCTATATTAGAAAGTGG 

CTTTTTACAT T GAATATGCTTTCAGGATA 

TGCGTGAGAATTTGGCGATGTGTAATC 


IM000128 


CCTTACTGCAGAGATGACTCGGCCAACGG 

CTNCGAGCTCCTGACCACTTCCTCAGGTT 

TGGTTTTGTTAGTTTTTTCTCACAGCAAT 

GGGAAGCATAATCAATACAACTTCCCAGA 

ATGCGACCTGTGACAAGACCAATGAGCAG 

ACTCAAGGCTGGGCACATAAAAGCACCAA 

AAAAAAAAAAAAATTCCCTTGCAATTATT 

GTTCATG 


IM000129 


G CTGCT CAT CAC C AAAGGAAGT C AGG ACT 
GGAACTCAAGCAGGTCAGGAAGCAGGAGT 
TGATGCAGAGGCCATG 


IM000130 


CATGGCAAGATGGAGACTTTGTCTACCAG 

GGCCACTCCAAGCACCCAGCTG 


IM000131 


GTGAAAGGGCAGAAATAATTCCTGAAGGT 

TGTCCTCTGCCTTCTACATG 


IM000132 


CATGACTATGTTTCTTTTAGGTATATCTG 

AATAGTATGGATCTAAATGATGAAGTTAC 

ACCATTTTCTACAAATGGGCACAGAACAC 

AGGGCATAGATACAAATGGCAAGGTGAAC 

CCAGATCTCTGTGCTTATCTGCAATATAA 

CAACACTAAGAAATATTAGGTCTCTCTGT 

GGTTTTCCTTAAATCTA 


IM000133 


GTATTTCCTGTCAGAGGAAAAGAGTTTTC 

AAAAAACTTTTAAAATTTTTATTTGTTAG 

CCTGGACCAGTTTCATAGCAACCTGTCAT 

CCATATCCTCAGATTCACTTATGAGTTTG 

TCTGCCCATTAAGATCTTTAAAATGGTTC 

TAACAGCTTACTTCATTGTTCATTAGTAA 

AGGGTTTATATCTACACTTTGATATTTGC 

TTACTCCATACATG 


IM000134 


CATGAGATGAAAAAGAACCTTTTGGACTT 

GAATTTTGTTGCTTCAAATGCGTACTGCA 

GTTGATGGAAATT 



AGGGTCCCTTCAACTTCCTCAGAGCCAAG 



GCTGACTTACTACCGTTCCCCAAGATCTC 



IM000135 



ATG 



CATGCCTCTGGAAAGTACCTTAAACATAG 

AATCCCCTCCCTAGTG 



K 



Myb 



IM000136 
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C CAG AT C C CATT AAC AGATGGTTGTG AGT 
IM000137 CACCATG 

CATGACTTCTTTCATTTCTTCTGTGTGTC 
TGTCTTCCTGTGTTTGCCTGCCCCTCTCT 
TTCTCTTCTAACAGCCCCCTTGAACCAAC 
TGATGCGCTGTCTTCGGAAATACCAATCC 
CGGACTCCCAGCCCCCTCCTCCATTCTGT 
IM000138 CCCCAGT 

CATGGGAATGTAATGTATTAATGAATATT 
ATATAAAAGAGGCTAAATAGCTTGGCTTT 
AATTTCTCACTTTGCCTACTCAATTGAGA 
IM000139 AGTTTATGGATCACCAAAAGT 

CATGTCCTTATTCTAGGAAGCCCCCTTTT 
IM000140 TTACCCCTGCCTCTGAGAGAAACAG 

C ATG AACAC C CAAATC CAT ATG AAT ACAC 
ACATAAAATATTTTATTTTCTCTATAATT 
IM000141 TATGCCCACC 

GAAAGCATTGAAATATACTGGCCTTATTA 
IM000142 ATGGCACATG 

CATGTGCACACACCCCACAAATGACCTCA 
GATGTCAGTGGTACTGAAACTGAGAAACT 
GATGATAGAGCCAGTAAAAATACTGAAAG 
TGCCTGTTTTGAGAGTTTATATTTTACAA 
TACTTTAATATCTAACTACACACACATAC 
AC CT G AAAAGGG CTC AGAAT AC AC AGG CC 
IMQ00143 TGAGATGGCTCTCAAGAACCAGCCTC 

GGCCTTCCACTGCTCAAAGCTCAGACTGC 
AG AAAAGGTTG ATAG C CT CC C AGGGGCAA 
TGACACCCTTTCTGCTTGAGCTTCCCCCC 
IM000144 CCCCCCTCTCAGGATGTAGTCATG 

CATGCCAGTCCACATCTGCTTCTATGACA 
AATGCCACATCCCAACGACAAACTCACTC 
ATTCTTCCTGTATCAATTTACGCATACAC 
ATAATACTTTTGCTCAAGGTACATTCATA 
IM000145 TTTCCGGCAAACAGACAGCTATAG 

CATGTCACTCACTTGGAGAAAGAGTTCTA 
ATTATTTATCACGGCATTTTTCACAACTA 
TAGAAATAAAGTTAATTTCTTTGGAAATA 
AAGTTGAAGTTGTAATTTCCAGATGGGCT 
IM000146 CAGGTTGCTGTT 

CTCCTCCTAAAAGAAAAAAGGAAAAGAAA 
AGTTAAACCTGCAACAGCATCAGCAGAGC 
TCACCCCTCCTCACCTGCAGCCCTGGTTG 
IM000147 CCTCTCTTCCTTTCATG I 21 
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GAAAACACTGTTCTGGGTTCAGGGGTTAC 

TTAGCCTTGGAATCAGAGTCTACCCAGAG 

TCTACCTGCTTCTACCCAAAGCAGGTGGA 

AGAAGCTGCCCAGGACGGGGCTCAGAGTC 

TACATTTGAACTCCCTGTGCCAAGAAGTC 

TGGATAGAGTATAGTGTCTGTATATTCTA 

AACTTTCTGGAACAACCCCTGCTTACAAT 

IM000148 ACTCTTTCCAACTCTCAGGCCATG 22 D - 

ACCTCTGTGCCAGCTTCTCGGACATTTAA 

IM000149 CAACTCTGGATCATG 23 K Fgf3/Fgf4 

CTGGCAGTAACACACTTAAACTGCTAGCA 
CCTGGGAAGTGGAAATAAGATCAGGAGCT 
CAATCAAGGTCATCCTCAGCTAAACAAGA 
CCCCCCCCAAAAAAAAAGAAGAAGATGGC 
CTAGAAAGAGAACTCAGCAGCTGCTGATC 
TTACAGATGACTAGAGTTTGGTTAC CAGC 
IM000150 ACCCACATG 24 D 

CATGCCTGGTCCCTGCTGAGTGCAGAAGA 

GGGTGTCAGATTCCTTGGAACTGGAGTTA 

TATACAGTCGTGTGTCACTGTGGGTGCTG 

GGAACTGAACCTGTGTCCTCTGCAAAAAC 

AAGAGGTCTTGGTTGTTGTTGTTTTGTTT 

IM000151 GAAACAGGGTTTCTCTATGTGGCCCTG 25 C - 

GCAGGAGCCCTTGTGCAGGCCACAACCTG 

CACAGCTGTACAAGGCCTGCCTGACTGCC 

TGAACAGATGTGTGGGATCTTGCCCCCCT 

TGTGCAGGCGTACAGATGCAGACTGCTCA 

IM000152 GAGACACACATG 26 K Fgf3/Fgf4 

CATGGGCTAGACCTACACTGAGTTGTGCT 

IM000153 AAAGAAGTGAC 27 D - 

CATGTCCTCCACAGCTGAGCACCCTCAAC 

TGTCTCCCAGGGCCTCTGTTCTATCCAGG 

GTCTGCAGGGTCTCTGCCCCACGCCTAGC 

CCCTGAGAAATCTTAAGCAGTCTGAAAAC 

TACGCCACTGAACTGCTAAAACCCTGGAG 

IM000154 TCACTGATGGAA 28 K Fgf3/Fgf4 

TAGTGCTAGACTCTGCCTTTTCACCTGGC , 

ATAGATTCACCTTTTTCCAGATATCCAGG 

GCACTTGCAAAGAAGCCAGGCATCATCAG 

GGGTTTGGACTTCCAGCCAGAGTCTGAGT 

TGTCACTTGAATGTGCTGCATTTTGTTGG 

ATTCAGCCCCAGTCTCCCGACTCTTTGTG 

AGTTTAGGATAATAATCACAACAGCACCC 

CTTCTTATTTGATGGCTAATAAGCTCTAG 

IM000155 GCCAGTGTCTTAGCTCCATTCATG 29 D - 
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CATGTATTCTGAGAGTAGAATTTATACCC 
AGAGAATACCTAAGAAGTGAACTGACGCC 
GGGCGTGGTGCCGCACGCCTTTAATCCCA 
GCAGTTGGGAGGCAGAGGGAGGTGAATTT 
CTGAGTTTGAGGCCAGCCTGGTCTACAAA 
IM000156 GTGAGTT CCAGGACAGCC AGG 30 D 

GCCTGGTGTGGTAGCTCACACCTTTAATC 

CCAGCACTCATCTCTGTGATTTGCTAGGC 

CAGCCTGGTATACACAGTGAGTTACACAT 

IM000157 CAGCCATG 31 K Fgf3/Fgf4 

CGACATCCAACTTCTGGAAGGAGAGATGG 

GAAGGGGCATTTGGGGTGCTAGGAAGGGA 

IM000158 TGGGAGGTGTCCCTAGAGCAGTGCTCATG 32 K Wnt3 

CATGAAATAATGCCTTCAGAACTGCATTA 
GAAATCACAAATAGCCCTGAATGCCCTCT 
AGATGCTTTTCTTGAGAACAATTATGTGT 
TAAAGTCCTAAGGCCCTTGTCAGCCCACC 
ATATGGAAAGGGAGAACTAACTGAAATGG 
IM000159 GAGTT 33 D 

actgacaagaatagagagaaGttcagtca 
IM000160 TG 34 D 

GTGTC CTGCTCCTGT CTGGGTCAAGGTCA 
TAAAAGATGAGCCAAGGCTGACTTCAGTG 
CCCACCTGGGGAGACTGATGTCTTCACAG 
GAATGCTC ACCTGGAAGGTGT C CTCTGGG 
TGCATCTGTGTCACATTCGGTATAGAAGG 
AAGAATGCCAACAATACTCTAAAAATATT 
AGAGGCCTTGAGAGTCCTCAGTGGTATTC 
CACCAACATCAAAGCTGCATCGTAATATG 
CCAGCCTGGTCCTCACCTTTCCTGCCCTT 
CCCAGGAAAACATCAGCCTTTAACCTCAG 

IM000161 CCCATAGGGGACATG 35 D - 

AGGATCTTATAAAAATAACAGTGACCCAA 

AACATAATTTTTGCCATCAAGAATCTCAA 

AATCAAGTCTCATCCAAGTCTACTCTTCT 

TTATTGTATCTTAAACACACACACACGCA 

CACATCACACAAGCACACACACAAGAATT 

IM000162 CACACACATACATG 36 K Wntl 

CATGGTATTCTGATGATAGTACCAACATA " 

CTGCTGCAGCTAGCTGTATCTGGAAATCC 

CAACCTCAGCCAAGTATTTGTGGTTGAAA 

IM000163 TAACCTATACTTCTCACATCAAACAC 37 D - 

ACTGTGACCTGAGCACTTCTTGTCTTATC 

AATAGCTCACGTGCCCAGGCCGGGTGACC 

IM000164 AGTCTCTAGGATGTTCTCCATG 38 K Fgf3/Fgf4 
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CATGCACACAAACTGGCCCTGAACTTTTG 

ACTTCCAGGCCTCTGCCTCTCTGCGCGCA 

CACACACACTCGCACTCCTGTATATGAAG 

CGTATATGTGTTTCTCTGGGAACTGTTTT 

TATCAGGTGAAGCACTTCCTTTGTTCTTG 

CTACCCACCTCCAGGGCTCCAGGATCTCC 

AGACAGCCAACCCTAAGACAGGCCCAGCT 

TCCTCTGTATCTCTGTGATGAGAACCTTG 

GCATAGAGCTGCCCTCACCCTCGGGATAG 

GGCTTATGTTCCCCGGAACGAGCCAGGCA 

CCTCAACAGCTCCTGGGGAGGAATAGGGG 

IM000165 ACT 39 K Fgf3/Fgf4 

CATGGCACTATGAAGGAAATGAAGATACA 

AAAGATTTCCCATACAAAGGGTCAACTGT 

IM000166 TCAATTTGGCATTTATT 40 D — 

CATGATAGAAGACCACGTCTGGGATGGGG 

TAAGGGTTTCTCAGAGTACCTTGCCCTGG 

IM000167 GGCCACATCCTAAATCTACAACAAAGCT 41D— 

CATGCAAAAGAATTCCAAATGATTTTACA 
GATCTTAGCCCTCTAAGAGATAGATATAG 
CACAAGTCCTGACTCCTGAGGTAGGTACA 
CACTGACTTCCTTCCACAAGCACTGCCTC 
AGCCCGGAGATGAAGGTCACATCAATAGA 
GACAAGTCAGGTTAACCGTGAGCAACCTC 
AAGACAAGGAGGAGCACAGCATAGGTCGG 
TGGAAGTGTTTGCATAAGCCTAAGGCCTG 
GGCCCAGTCACCAGCATTGCAGAGGAAAA 
GGAAAAACAGATAGTAGGTGCCTTGGTGT . 

IM000168 GT 42 C 

CATGCAGTTTAC CAATCTTTTTCCACTCT 
TTAAAAAGACAAAAAATATTAGAATACTG 
GGCTGAGGAATGGCTCATCAGTTAAGAGC 
GCTGCTCTTTTGAAGGACTCCCGTTCTGT 
TCCAAATGCCCACCTGGAGGCTATCCTGT 
IM000169 AGCTAGAGGT 43 D 

AGGAAGTGCTGAATAGAGAGGTTTGGGGA 

GAGCCCAACAATCTGACCTATTTATACCC 

IM000170 TGCCAGGCCCTGCCCATG 44 K S100a4 

CATGGTGCTGGAGGATCATCCATCCTGAC 
IM000171 ATTCTGGGA 45 R 

CTTTAACCCATTTATGGTGTGACCAGAAA 

CCACAGATCTTACCTAGGCTTCAGACACA 

TCACCCGAGGAAAGCTCCATTAAAATCCT 

IM000172 CATTCATG 46 D - 

CATGTATTCATAAGTGGATATTAGCAAGA 

IM000173 AAGTACAGGCTAAT 47 D - 
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IM000174 



IM000175 



IM000176 



IM000177 



IM000178 



IM000179 



IM000180 



CCTCTGGAAGTCAAGTGCAGCTTTGCTTA 

TTTGTTTAAGCCATCCACCATCCAGTTAT 

TAGATCTGAATTCATCTTTTAGGGTCAGC 

TTTGTTGTAGATTTAGGATGTGGCCCCAG 

GGCAAGGTACTCTGAGAAACCCTTACCCC 

ATCCCAGACGTGGTCTTCTATCATG 


48 


D 


GTTTTCTTTCTTTTTTTTTTAAAAGAAAC 
AGTCTCAAGTAGCCCAGGCAGTCCCTAAA 
CTTATTATATAGC CCAGGACAGTCTTGAA 
TTCCTGAACCTCCCTCCTCTACCTCGTAG 
TCCTGAGACCGATTGCATG 


49 


D 


AGAGACCCAGAAATACCAAGGTGATTTCC 

AACTGCCTGACCTGGGAGGCAAGCATG 


50 


D 


CATGTAAGATCTTCACTTTTCCAGTGTCT 

GTTTGTGCTGCCTTCAAACTGTTGACCTG 

ATGTAAAAATGTTTGCATCAGCTCAGGTG 

TATAGAATTGGACTGATTCCAGGAGAGTC 

AAATATACAGAATATCTAGTGTCCAAGAT 


51 


D 


CATGCTAATGGAGTTTATTCTTAGGACTG 
C C T C C TG CAT C C ATTG ATTGACTT AAAT A 
TGTGCACACT 


52 


D 


ACTAGGTGACTGTCTCAGGGTCTCACTGT 

GTAGTCCTGGCCTAGAACTCTCTATGGAG 

ACCAGCCAGACCTCACACTCAGATCCAGA 

TGCCTCAGCCTCCTAAGTGCTGGGATTAA 

AGGCCAGTCCCACCATACCCTGCCCCTGT 

TTCTGACATTTGAACCCGTCCTTTAGACA 

GTAGGGAAACTGAGGCCCTGAGATATGAC 

ACTTTTAGGGGCATG 


53 


R 


AAACTT CAG AAAG CGGGGG CTACCAAGGA 
GACTCAATTAAGATCTCTCCTCGATCTTG 
AAACCATCCCCAGCCCTTCGCAAAGCACA 
TTTGACGGACAGGGTTCTCTTGTCTTGGG 
CAACACATCCCGGCTACGCTCTGCAGGGT 
GAAGCTGTTAAGAACGTTCCATG 


54 


D 




GATAAGCCTCTACAAAGCTGGAGAGGGCA 

GTCCAAAGAAACTTGAAAAGATTAAAAGA 

CAGTGCCTAAGGACACAAACGTTTTTCCA 

TAAAGAGCCTATGACATATTTTACTGCTG 

CTAATGAAACTGACCTTGAAGGAACAAGT 

GTTTAGGGTTAGCCTAAACTTTGGAATTG 

GTGAAGGCAATGTGTCAGCTAGACAAATT 

AGAGAAAGAACTCAACAGATGAGTCAATG 

AATTGTTCTAAACTAGCTTGACTTAGGAT 

TTTCAGCACAGGAACAAAAGCACATACTG 

TCCCTCTGGTTGGCATG 
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CATGGAAAATGATAAAAACCACACTCTAG 
AACATATTAGAGGAGTGAGTTACCCTGAA 
GAACACATTCGTTGGAAACGGATATTGTG 
IM000182 TAA 

CATGCCCGGCTCTATTACTATTTCTTTCT 
TTCTTTTTTGTTTCAGGATCCAGTTTCCT 
TGATAAATTTTTCTTGAATGTTGTTGTTG 
TTTTTTCTTTTGCTGAGTTTTTCTTCAAT 
ACTGCTGCTTTTTCTCTCCAGGTTCAGGA 
IM000183 TGAGA 

CATGCTGTCACTAAGCTGTGCTCTTCCAA 
GGAGATGAAGAGACTAGCTGGTACCCTTG 
CTATGCCAGGCTTTCTTCTTGTTTATACA 
IM000184 CACCTAATG 

CATGAT CTAAT CTGAACTTGT ATCC C AAC 
CCTTTATAAACAAGTGAATGTGTAATCTA 
AACTAGTATAAGCTCTTGAATAATAGCTG 
AGTGAATTGCCTTTGATACACGTTTCCAA 
IM000185 ATTAGTAGCC 

GTCAACCACAGCAGTACTGTTACTTTCTG 
IMOO0 1 86 TGGGGGAGACGTCTCCCCTCCTCATG 

GGCAGTGAGCTTGCCCACTCTGCTACAGGACCTCGG 
TGACCCACTATATACAGCCCTCTTCACTACGGCTCA 
CAATCGGAGTTTAAGACCCAGTGAAGTAAACCCAGC 
I M000 1 87 AGGACCCTTTACAAAGCCAGGACATG 

CTTGTCCAAACCAGCTTAGTCAACAGCCT 
CCTATCTGGGCTCCATCTTACCCTCCTCA 
TCTAGCTGATGAATGTACCTGCCTTCTGT 
TCCCTTCCTCCTGGTCTGAGCTGAGCCTT 
CTTGGGACTGAGAGCCTTCATCCACCACA 
GGCAGACTATCTTTAGATCATCATAGCCC 
CAGGTCTTCATTGCAGTGCAAAAGTGCAG 
ACCTTACATTTCCATTTTTATGCTCCCTT 
TGTAACGGCTCCTTACCGGACTGCAGCAT 
AAGTGGCTGAGTATCGAATCACAATAGAA 
CACTTAGTTGTTTGCTTGTCTAACTCTCT 
CAGTTACACCATTGAGTATGTTACACAGG 
GCTGCTTTGTAGCTGTCACTGAGGCCACA 
AGGCAAGGGGACTAAGGCAGGACTCAGAT 
GAGCCTGTTTTTACTTCCCGTTGTCCCTT 
I M000 1 88 TCACTTTGGGTTGAGCATG 

ATATAGACTCAATCAAGGTATTATTCTGG 
AACAAACAACTAGTAACAAAAATAGTGCA 
ATTGCAAGTATGATAACACAAGGCAGC CT 
TTACCAGCTTTGTCGGAAGGAAATTGTTC 
TTTGAAATCTGAATTCCAGAGAAAAAGTC 
IM000189 AAATGTAAACTAGAAGTGTTTGCATG 
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IM000190 


CATGTATGTGCGTGTGTGAGTGCATCAAC 

ACAAGTGCATAGATGCGTGTGTGTTTGTG 

TGTCTGACTGTTTAAGTAGGTGGCATCTG 

TCCTAGTCCTGACTTTTGATAAGTCTACA 

CGTTTGATAAGAGGATCTCTCTCACCACT 

CAGGTTCCTCCCCCCACCTCCACCCCAGT 

ACACAGCCATAACTATAAACTCCCCACGC 

AGATGAAGCCCCTCTGATCCCATTTTAGG 

GACATAACACCCCCCTCCCAGACTGAGCT 

AATGCCTTGGACCCTCCAAAACTGATCTG 

AACCCTCTCTGACCCTGCCCTCCTCCCAG 

CACAGGGCAA 


IM000191 


CATGATTTTCAGTTTTCTTGCCATATTCC 

ACGTCCTACAGTGGACATTTCTAAATTTT 

CCACCTTTTTCAGTTTTCGTCGCCATATT 

TCACGTCCTAAAGTG 


IM000192 


AAGTATGTCTGCTATGAGTCAAAAGTCTT 

ATTTTTGCATCACATG 


IM000193 


CATGCCGCAGTGGCCAGCAGCCCTGGTTC 
CAGCATTCT C AGAG AT AAC AAGGAG C CAG 
TGACCCTTTCTTCAAGCACCAAAGAAAAG 
CTAACCGACCCCACAAAGACCTGAGTATG 
AATGGTTTCTGCAGCTAAGGCACTTCCTT 
TGAGGTCAGCGCAGTTCGGGGCTGAGAAA 
AGAGCTTGCCCTGGCTTAGAGCCTTTCTC 
TGGCTCACTGTCCCAGCCAGGACCCATCC 
ATCAGCCCACAGTGGGGTGGCATAGTGCA 
AT C CTAGAGAGATGTT CAAAGGGAC AT AT 
C 




ATTCTCTGGGTTTTCCTGTGGTGCTCTGG 

ACCCCTCTCGCTCCTACAATCCTTCCTCC 

CCATCTTCCACTGCTCTGCCTAGTATTTG 



IM000194 GCTGTGAGTCTCTGCATCTGTTTCCATG 



IM000195 


CATGCCCCTCTCGACCCTGGGAGCATTCA 

CCATCTTTATAAACTGATTCTTTCTGGGA 

AGATGATG 


IM000196 


CATGAAACACACTTTTAACTTTCCACATA 

CTTTTTAAAAGTGTACCTTGCCATTTTTT 

CGCCCCTAGACCCAAATTGGATGTTTCTG 

GCTCCCTCTCGTTCGTAGCTTTCCTGTGA 

TGTAGAAACCTCTTAGAAACCACACC 



GTTTCCCACGGTGGAAGAGGCAAACAAGA 
TCCCTTGGGCCTGCCTTCTTGTGGCACTA 
IM000197 ATCTTACTCATG 71 D 
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ATGTGGTGTTTAAATGAGAATGTGGCCCA 
TAGGCTCATATGTTGAATACNTATTTTCC 
AGTACTTGGAAGTATTTGGGGAGGACTAG 
AGGTGTGACTTTTTGAAGGGGGTGTATTA 
TGTGGATGTACTAAGAACCTTTAAATCCC 
IM000198 TCTGACCATG 

IM000199 GCATCATAGTTGTACCATG 

CATGGGTTAACAGTGGGCCCTAAACTTGA 
IM000200 ACTAGAAAACTTAAAGATG 

CAAGTCTGTCTGTCTCCTTACTAGCCTTT 
TGCTGTTCTGACTCTCAAATGGTTCCTTA 
ATTGGCCATTTGTCCCCTAAATTAGGGGC 
GATTAGGATCAACACTCAAGCAATGTTCC 
AGATGGGGTCTGACGTTCCTCACTGGGGT 
CCCAGGGCTCCTCTGACTTGGTCACAGAA 
AGGTCAG CCCTCTGAC CTGGCAT AGATGT 
CTGGATGACCTCTGACCTCAGCTCATAAA 
CCTGACTGTGGAGATTGAGACTGGAGGGA 
CTCAGGGCAGTGGCTCACTGGACAGTGCC 
AGGGTGTGCAGTGGTAGGCAGACTTCTAT 
IM000201 GTCAGGTCCTCCTGTGCCTCCATG 

GCACATATCTGAGCATCTCAAGAAGCTGA 
AGCAGCAGAATCATCCGCTCGAAGCAAGT 
GT AAG C C AAT AAG AAG ACTCTGT CT C AG A 
AGAAACTGAAACGAAGAGAGACAAAAACA 
ACTTCTGGGGCTGAAGAGATGGCTCAGCA 
ATTAAAAGCCCATTCTGCTCACTCAGAGG 
CCCTCTGTGAGCTGTCTCCAGATGTTTAA 
IM000202 CAAGCACAGCTAACATTTGG CATG 

CACATT CATT AAAG AGACTTT ATT AAAG C 
TCAAAGCACATATTGCACCTCACACAATA 
ATTGTGGGAGACTTCAACACACCACTTTC 
IM000203 ATCAATGGACAGATCATG 

GGGGAGAGGCTTCAATGAGCCCCCTCACA 
TTTGCATTTAAATAGCAGCATCAAGCGCT 
TCGCGTGCCACACACCAGTGGGCTCCCAG 
ATGTCAAGCCGGAGTCAGTCAGATGGCCA 
GTGCCCAGCTGTCCTCCCTATGTCGTGCC 
GGAGCAGGCAGTGACCTTAAAGAGACAG C 
GCTCACCGCTCCTGGAGCCCGACTCTGGG 
IM000204 TCCCTCATG 

CTTGTCCGCCACCCCGCCTGCCTCATTAC 
CTGGCTCACTCACTAACGTGAAAGCCTTA 
CAGAAATCTCCAGGTCCTCAGCGGGAAAG 
GAAGTCATCTTCTTCCTCATCCTCGGAGG 
ACAGAAGTCGGATGGTAAGCATCTGTGCT 
GTGCTCCTCTAACTGTGACGCCGGGTTCC 
IM000205 CATCACATG 79 I K I Braf 
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IM000206 


ATATAGTATGACTGCCTCAAAACAAAACA 

ACAACAACAAAACCCCAAGATATCTAAAG 

GAGGAACATTCCAAAAGACAGAAATGTCC 

ATAGACCTTGACAAAGGAACATG 


80 


C 




IM000207 


GTCAAGTGGATGTTTCTCATTTTCAATGA 

TTTTCAGTTTTCTTGACATATTTCACGTC 

CTACAGTGGACATTTCTAAATATTCCACA 

TTTTTCAGTTTTCCTCGCCATATTTCACG 

TCCTAAAGTGTGTATTTCTCATTTTCCGT 

GATTTTCAGTTTTCTCGCCATATTCCAGG 

TCCTTTAGTGTGCATTTCGCATTTTTCAC 

GTTTTTTAGTGATTTTGTCATTTTTCAAG 

TTGTCAAGTGGATGTTTCTCATTTTCCAT 

G 


81 


R 




IM000208 


CATGAAGTTAGAATAATTGGGATAAAGCT 
TTTATCATTATCAATTGGTTTTGAAATTA 
TTGTATTGATATCTTGTAAACTGAATATT 
T ATTGGTACAT AAGT CTGGTTATGGTTG A 
CTACTTTAAGTTTTAAGAGTTTTGATTCT 
TCCAGGTAAATGGGTGTTGTAATG 


82 


R 




IM000209 


CATGCAGCCGGGGTGGGATTTGAAGATTA 

TGCCTAGTGAATATTTAATATTAAACACG 

GTGTGATCGAATTGATAGCTGTTGAAAAC 

TAGAGCGAAACC 


83 


D 




IM000210 


GGACAGGGTCTCTCTCTCTTGTTGTTCAT 

TGTTTCATATATCATCGTCGGCCTGCTTA 

CAGACTGCATTGTGTTCCCCTGTCTCTGC 

ctcccatctcactgtagaagtaatgggat 

TACAGATAGATGCTACTGTGTCTGAAAGT 

TAAATTCCTAGGCCCCATG 


84 


D 




IM000211 


AGTGGGAGGGAGCGCCACTCTTGGAGCTA 
GGCAGGAACTGTTGTTACTTCAAAAACTA 
ACAAGACAATCTCAC ATT C CTGAGCTGAA 
G AC CAGATGCAGCCAGGGACAGGGTTCTG 
CCCTGGCCACTAGATGGGCTCTCTGGCCC 
TGCTAAAGCACTGCACAAAACTGGACGAG 
GTGCACCAAGAGTCCCGTGTTTGGCCCTC 
AGGGCAGACTAGAGAGCAGGACTTTCTCC 
TGGGAGCAGAAACTGAGCCTGGGGTCTTC 
ATG 


85 


K 


Fgf3/Fgf4 


IM000212 


CATGCTCATAATTCTGCAGTGCCTTCTCA 

TAACACAGGATAAAACACTCTAACCTTTA 

ACATTATACTTGAAAACTTATGTGGTTTT 

TTCCTACCAGAGTCATATCAAACCAGTCT 

CCCTCTCCACTCACAAGGATCCAGTCACA 

ATGGCCTTTTA 


86 


D 
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CTGTAGGACCTGGAATATGGTGAGAAAAC 
TGAAAATCACGGAAAATGAGAAATACACA 
CTTTAGGACGTGAAATATGGCGAGGAAAA 
CTGAAAAAAGTGGAAAATATAGAAATGTT 
IM000213 CACTGTAGGACATG 



CATGGCGAGATTCTGTGTCCAAGCTGCCT 
CTACTCGTGACATTCCAAGATGCCTCTGA 
GGTGGGAACTGTGAAATAGGACAGAGCCC 
IM000214 CACAGTCCCCTCTT 



CATGGGGGGGGGTACCAAGAAGGGACTGC 
TGTGATTGGGATGTAAATAAATAAATAAA 
T AGAAT AAACAAAACC C AAAAAC AAAC AG 
AAACCTAAACTCAATAACTGCAGAAATGA 
CTCTTGCT CTTTTCTGGTAAGGTTAGAAG 
CAGGTTACAAATCTATATTAGAGATGGAG 
GCATTTCACACCAGCATAGGTATAGGAAG 
TAGATGAAATGAGGACTACACTAGAGTCT 
GTTTGT CAC AAC CAATT CTG AGTGATTT C 
ACTGAGATAT 



CTCTGAGAAACCTACCCCATTCTCCCTCC 

TTTCTCCCATAAGCAACCACCTCCACAGC 

ATTATCAAAAGACTGCTGACAGATTGGTG 

GCTCAGCAGGGAGAGTCAGAGCTGTTTCT 

TAGGTCTAAGTTGTAGCTCCACAGTAGTA 

TGTTCTCCATG 



CATGGAACACTCAAAGCTGGCCAGGGCCC 

ATTTACCAGGTATCCTTTGCCTTCTCAGC 

TGATGGGCATCAACACATTAATTCACATA 

TGACTCGTTTGTGTCATATCAATAGTAT 



GTGGTTTTTGTGGTAGAGAGACACAGAAG 
AAACTGAAGTC CTTGG AAC AT AATT AT C A 
CTGTGGTTGAATGTTTGTGTTC CTAT AAC 
ATCCTATGTAGGAACTGAACCTATAAAAG 
TAGTGGCTCCGAAGGTGGTGTCCTTAAAT 
GTGAACTGGGCTACAAGATTTTGCCCTTG 
TGAATGGCTTTATGGAAGAGGCTGTCACT 
TTTCTGTCTCTTCCTCCATTATCTTGGAA 
GACACAACAGTTCAAGGTCTCATCTGGGA 
AACAGAGACCTTTACCAGACCCTAAATCT 
GCCAGTGGTGTCTTGATCCTGGTCTTTCT 
GTCCTTAGGAGCTATAATGCATG 



GGCCACAGCCAGTCCACCTGTATGCAGCT 
GGGTGCTTGGAGTGGCCCTGGTAGACAAA 
IM000219 GTCTCCATCTTGCCATG 



CCTTAGGGCCCAAAATCCTTCCTCCCATT 
CTTCCATAAGAGTCCCCAATCTCCATCCA 
CTGTTCACCTGTGGGTGTGTGTATCTGTC 
TAAGTCAGCTGCTAGGTGGAGATGCTCAA 
IM000220 AGGACAACATG 
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IM000221 



IM000222 



IM000229 



GACAGTAAAGAAGACAAAGAAGTGAGTAG 

AGCTGGATGAAAACTAGGAAGTTCAGACA 

AAGACTGCGGGAATGANGTGTAGAGTCTA 

GAGCCCAAACAGTTAAACATG 



CTGCTACATTCTTAGCTCTAGCTAACTAG 

CATCAATTGTCCCAACCCCTTCTATGTAT 

GACTCCAAAGCCAGTGTCACATG 



CATGGTCTCTAGAGCTAAGAGATACCAAT 

GCTGCGGCAGGCAGTTTTTATTACAATCA 

TTACAGTTTTGACAGTGTCTGGCCGTGTG 

CCAAGGCTGGCCTTCATCCCTGAGCTCGG 

TGATGCTTCTGTCCTGGTCTTCTGGCTCG 

TCACAGCTTAAGAAAGTAGCTGCTTCTC 



C ATGG AAAATGAT AAAAAC C ACACTGT AG 
AACATATTAGATGAGTGAGTTACACTGAA 
AAACACATTCGTTGGAAACGGGATTTGTG 
TATATCAATGAGTAGTTA 



CATGGAAAGATAATGTGTAAATTTGGGTT 

TGCCGTGGAAAACTTTGGTTTCTCCATCA 

ATGGTAATTGAGAGTTTGGCTGGGTATAG 

TAGCCTGGGCTGGCATTTTTGTTCTCTTA 

AGGTCTGTATGAAGTCTGTCCAGGATCTT 

CTGACTCTCATAATGTCTGGTGTAAAGTC 

TGGTGTAATTCTGACAGGCCTGCCTTTAT 

ATGTTACTTGACCTTTTTCCCTTACTGCT 

TTTAATATTCTA 



GGTAAGAGTGGGAGAAAATGGGGGTGGGG 

GGTGGGGACACTGCAGAAACCTGGGAGAA 

AAAAAATCCAACTAAAATCAGGAAACACA 

TG 



CACCCCCATCCCGCAGTTCCCAGAGGGAA 
CAGT C C CAG C AAAAATAC ATG 



CATGGAGATGCAATGAAAGCACACAATAT 
TGCTGAACCAAACAGAAAGCTCAAAACTA 
GGCACAGAAAAGAGATACAAACACAAATC 
TG AACAAATTGAC CTT CT C C CT ATAG CAT 
AACTAATAT CT CAG AG AT AAAAGTGGT CT 
TTATATACCAGGGCGAAAGAGGTCTAAAA 
AGAGAGGAATAAAAAATATGGCATATTTC 
CTGTCATATGCAGAACCTATATGAGTCTT 

tttqtttgtttctttcaatacagcctatg 

TAGCTCTAGCTGTCCTAGAACTTACTTTG. 

TAGACCAGGCT 



CTGTTCTACAATGCCGGTTTCCAACGTAT 

GTGTTTTTCAGTGTAACTCACTCATCTAA 

TATGTTCTACAGTGTGGTTTTTATCATTT 

TCCATG 
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GACAGGCTCCAATCAGATATACCAAGGGC 

AGGAAGCACGTGACAAAATCAGATGCCTG 

GAGACAAGTGTAATAAAAGAAGCAACAGA 

AAACAAGGTTACTTGGCATTGTCACAACC 

CAACTCTCCCACCATAGCAAGTGATGGAT 

ACACCATCACACCAGAAAAGCAAGATATG 

IM000230 GATCTAAAGTCACTT CT CATG 104 R - 

CATGGGTCCCTGAAGGGTCTCTCCTTTAG 

CAAACCCCTGTACAGTTGAAGTGANTTTT 

IM000231 CAGGTACCCATTGGTCTTAGC 105 D - 

CCCCACTCCTCACAGGGCTCCCCACATCT 

GCCCTGGGACACCCCACTCCTCACAGGGC 

TCCCCACATCTGCCCTGGCACCCCTCCAT 

TTTTCAGGCACCTGAAGTCCCTACTTTCT 

AAAGGCCATTCTTCTACCTCAGGTCTTGC 

IM000232 TCTAGGACTGTCAACATG 106 K Fgf3/Fgf4 

CAGGACAGCCAGGGCTACACAGAGAAACC 
CTGTCTCAAAAAACAAACAAACAAAAAAA 
AGACCATTATGCATTCCTGCGGCTCTGAC 
IM000233 ATG 107 R 

CATGGGCAGCACCTCGTGGAACACTATTA 
TAAGTGTCCTCCAGTCAGGTCAACAGCGT 
IM000234 AAGAT 108 D 

CCTGTACATTCTGTGTTAAGGACAGAGGG 

IM000235 CCTCCTGCATG 109 K Fgf3/Fgf4 

CATGGAGGCGCAGGAGTTATTGTCTAAAG 
TTGTGAAGATGAAGCCTAGATTGTATTGG 
I M 000236 AGATCCGGGTAT 110 D 

GCAGATATTTCCACCTCTGCCTTCCACAG 

IM000237 TCCTTCCTCCCATG 111 C - 

CATACGCTTACAATGTGTTGTTATTTCTG 

gttctcgtctgccttctttataaaaacaa 

ATCCACTAAGGTGGAGTAGCCAGCCTTTA 

IM000238 CTCAGGGACTGTCACCATG 112 D - 

TTCTGTATATATTGTGTGGTCAGAAAACC j 

GTGGTTTTCCTGGTGTCAAGAGTTAACAC 
TTTCAGTAATCACTCATTCTAAACCAGAC 
AAACCTTTAATCTTTCATCTGGAAAGGTA 
CTCATTCAAACCAATGCTCTCTTAAAACC 
AGAGTATTTAAACAGCCAACTGCATCTTC 
AGGGTTTCATAGAAAATCAGCTTGATCTA 
AAATAGTCACTGAATTCTGATATCATAGA 
IM000239 CATG 113 D 
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IM000240 



IM000241 



IM000242 



IM000243 



IM000244 



IM000245 



IM000246 



TCCACCCACCCACCCACCTGCCCACCCAG 

ACAAATGTTCACTGAGCATTCATATACTC 

CATTCACTTCTAAGTACAGAGCCTAAGAA 

TATGAGAAAATCCTCATAGCAAAGAAATG 

CCTCTTGCAACTCGAGTAAAAACTCGAGT 

ATGGGATGGAAGAGTTGAGAAAACAGATG 

ATAGTATGAGAGCCTATG 



AGGAGCCTAGCAGAATTGCCCTCTGAGAA 
GCTCCACCCAGCAGAAACAAATGCAGAGA 
CCCATCGATAAACACTGGACAGAGCACAG 
AGTCTTGTGGAAGAGTTGGGGGAAGAATT 
GAGGAACCCAAATGGGATAGGGACTCCAC 
AAG AAGAAAAAG AGAGT C AACT AAC ATG 



CATGTCCTACAGTGGATATTTCTAAATTT 

TCCTCCTTTTTCAGTTTTCCTCGCCATAT 

TTGAAGTCCNAAAGTGTGTATTTCTCATA 

TTCTGTGATTTTCAGTTTTCTCGCCATAT 

TCCAGGTCCTACAGTGTGC 



CATGTGGAGGCCAGAAGTCAACATATAGT 

CTCCTTCCCAATTACTTGTCACTGGAGAG 

C 



GTT CAGTAG CCAGCAGGGGGG AT AGG ACC 
AGCCCAAATTCTCCCTTTGCTTGGCCTTG 
ACTACTAGTCTGGGAAGGGATAAGTGGGC 
TAACCAGAAGTCTTCCACATCTCTAAGTG 
ATTAAAAATGGAAGACGTGATCTCTGGTC 
ATTCATAAACAGGCATTTCTCAAAGTTGG 
TCTGTGCAGTTTGTGGGAAAAAATGAAAT 
GTACTCATG 



CTACAGAGTGAGGTCAAGCTCGAGGATAG 

CCAGGCAGGGATGCACAGGGAAACCCTGT 

CTCAAAAATCAAAACCAACCCAACAAACA 

AAAACAAAAATGGAAGGATAGAAGAGAGA 

TAATCCATG 



CATGTACTGAATCCCTGAAGTTGATGCTG 

AGCACCATCTTGTGCTGTTCTACCGCATT 

TACTGGGG 



CATGTGTCACTCAAAGGCTGCTGAGAATC 

AGGCTGTACCTGTATTCCTAAGCCATCCA 

CAGCCATCCTGACCCACAGCAAATGCTGG 

CAGTCGCCCCACAGCTGGACTCCGTTCCT 

CCCTCCACTCCTATAGCCGAGGCTATCCA 

CACAGGCTATTTCAGTGCCCTAAGCCTTG 

CTACCCTTATGTATACATTGAGGACAATG 

AT 
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AGAAACCACTGCCAAATCAATACATTTTA 
ATTGGAAGTGTTTATGAAGC CCAGGAGAG 
ATCCCTAAATGTATTAATTGCTTCCTGAG 
GAAAT ATAAAACTCACAGTTACTAAAG CC 
IM000248 ATG 

ATCTTCTACACAGATGAAACTGACAAAGT 
ACAAATAAAGATTATATACCAAAATGAAA 
AAAAGTAAACAGCACACATTTATAGATGC 
ATCTAGCATCCCCCAAAGCTCAACACCAT 
CCATACTTGAAGACTGCAGTGGTCCCTCT 
AGACAGTATGCTCCAGGTCAGCCCTCAGC 
ACTTGAGAATAAACAGCTTCATTTACTCA 
IM000249 GCCTGTTGTCAGGATCCATG 

ACTGCCTCAAAACAAAACAACAACAACAA 
AACCCCAAGATATCTAAAGGAGGAACATT 
IM000250 CCAAAAGACAGAAATGTCCATG 

CATGAGCTGTCGATAGTGACCTGCAGTCAAGGAAAT 
CTGAGGGCTTCCTAATTAACAGAGGAGCTCTAAATG 
AGAGTAACGCGCTCCACAAACCCCCTCACACTCGGT 
IM000251 AAGTGTCACGGTGCAGATAAT 

GCCGCGTATGTGTTTCTTTTTCATAGAAGAATTAGC 
ACATAATGGAATGTGCGTATCTGAAGTGCACAACTG 
AGGAGTATTTATTATTACATACCTTTACAAGATATC 
TTTTCTCAGGGAGCAACCTGAAAACATAAGGAGAAA 
AACATAAGAACTGCCACTCTAAGGGTTGGTGAAATG 
IM000252 GCACAGCCTGGCGGTAGGACACACACATG 

CATGGAGAAACCTGGGCTTATTCAAGCAGTTTCCTT 
TGTTTACCCTGCCCAGGGTTGCCAGTGAAGGGGCTC 
CTCCATCACTAACTAAAGGTCTTATCCTATGCTGGT 
IM000253 TCCTCTCCACCCCACCAT 

TATAGGAATAGAAATTCAGAACTTATCAGTTTGTTT 
TGCTTCAAATGTCAACACATAATTTAAATTTACAAA 
IM000254 CCCCTTGCACATTTGCATG 

GAAG ACAAAAGATGTGT CAAATAC CTGGG CAAAAGG 
GGGTGGTGGTGCTCTCTTTCCAACTCCTGAAAGACA 
CCTCTGCTCAGCACACTAGTTTCCAGGTTCCTGGGT 
TAGGATTTGGGTGAGATTGGTCGGCGATGGTTTGGT 
TCCTCCATTCTGCTGCTTCTCCCTGATACATTGAGT 
I M000255 TACAGCAGCCCACGCGTACACACTCTCGCACATG 

GAAGAGGAAATAAGGCAATAGCTAGACTGGAAAAAC 
GAGCCAGCCTAAGAAGCTGCAGAGTAGTCTGTGGGG 
I M000256 TTCTGCTTTGGTTAGCTGCCTTTAGTGCTCATG 

CATGGATAGAGGATGGAAGTTGAAAACCT 
GCTATTAAGAACATAGCCCTGTCCATTAG 
IM000257 TGAGAGTG 
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IM000258 



IM000259 



IM000260 



IM000261 



IM000262 



IM000263 



IM000264 



IM000265 



IM000266 



IM000267 



IM000268 



IM000269 



CATGTGGCCCAGGGGCACTTGGAGCCTTAGATAGCT 
GCCTTTATGGCTCCTGGTGGCCTTGGATGTGGGTGG 
GTGACAGGAAACAGGAAGAG CTGG ATAGTGGGGGGT 
CCCCAGGAGGAGCTAGCTGTGCTCTCTATCACTTTT 
GCTCTCCTGGGGCTACCCCCGTCTCAGGGGAAGGCC 
TGTGACTGGCTAAGCAACAAGTGTGGGCTGAGACCT 
TTCTCTGTGACACTCTGGTGCTACTCTGGCCATAGC 
ACAGATCTCTAGGAACGCACTCT 



TATATGGATATGTTTATGTGAGGGTAGGCACTCCTG 

GAGGGTGGAGGCATTAATTAGATCCTCTGCAGGTGA 

GCCACCTGACATG 



ATATGTG GACTGTAGTCATCTTGAACATC TGTAACA 
AAATATATAGATTAGGAGGTTTAGACAGCAGACATG 



GTGCCTCTTGTCTGCCAAGCTGGTATTGTAGCATG 



ATTTGTGACATCTTAGGAGCTTAGGTTGGTCTTCGA 

GACACAGGGCTGTCCCCTGTAAAGCAGGTTCCATCA 

GTGACTCCAGGGTTTTAGCAGTTCAGTGGCGTAGTT 

TTCAGACTGCTTAAGATTTCTCAGGGGCTAGGCGTG 

GGGCAGAGACCCTGCAGACCCTGGCTAGAACAGAGG 

CCCTGGGAGACAGTTGAGGGTGCTCAGCTGTGGAGG 



CATGACGACTTGAAAAATGACGAAATCACTAAAAAA 

CAA 



CCTAAGTCTGACCGTGCCACTTCCCAGTCTTCCCTA 

CACTTCAATGCTTTTAGGCACAACAAATTTGTACCC 

CTCATG 



CCCCCCAGCCTGCTCCCTCCCCGGAGGGAGTCCCCA 

GTGTGACATG 



GTTTAGGTG ATAGGGTACTTG CCCAG CAG TAGG TGG 
TGCCCAGGATTCTATCCTCAAAATTGCACAAACAGA 
ACATG 



CATGTTGTGTAGATACCTACATAATTATAAT TCATA 
ACTGTAATTTGCTAC 



CATGGGTTTGAGCCTTGTCCTGAGCTGGAGGAAGAG 

AGTGACCCAAAGGGACCTTGGTAGCAGCCAGGGATG 

TGTTGGGGAGCAGAGAAACTTTTATGAACTTCAGTT 

TCAGTACTGAAACTTCCCTTTCCCTAGACTTCCTTT 



CATGGGACAACTCCTTTTTCCTTCTGGGTCAGGGGA 

GAGAGACCTCCTATCTAAACTGTATAGGCCATTGCT 

GTAGCCCTTAGCTCACTTCCGGGGCGGGGAGGAGGA 

GGTTAAGACCCTAT 
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IM000271 


ATGCTTGTCTTTCCCGCCCATTACCTGGTTTTGTTT 

GAGATAATAGTTTTGTTACTTTATCAACTAGTAGCG 

ACTAGTTTACATTTGGTTTCATAAATAAGATCCATT 

TTAATCTGAGTTTTCCATCCTTGATTTATTTTGATT 

CATATTTTAATTGTCTAGTTCCCATCCCTGGGCAGG 

ACTTTTTGGGAAAGTCTTGCAGGTGACTATGTTGAG 

AATGATTTATGTTGTATTAGCACAGGTACATTCGAC 

AGTGCTGGTTCCTTCTGGAGCGCCTCGGGTGTGGGT 

CCTTTTCCTCAGC 


145 


IM000272 


CATGAGTTTG ATTATTT C C TG AATTCTAC CT CTCTT 
GGGTCTATTTTCTTCTTTTTGTTCTAGAG 


146 


IM000273 


GGGATAAGACTGGATAGTAAGCCGGGCGTGGTGGTG 

CATG 


147 


IM000274 


CAGAAGGTAGTGTTTCACAACAGTCCTCCCGATGAT 
CAATTGTTTTACACTAAACCATATAGGAATTCACCC 
TGAGAGGAGTTCGAAAGCCTTTCAAAACCTGTACTG 
ATATAAAGCAAATCTCTTTTGGATTCCCAATCAAAA 
TG ATTTGG CAGAACT TT AAGG C CACAAAAATTGTGT 
CTGAACAACCCCTCTGAGCCCAGTTTTGTTAGCTTA 
AATTAAGGGCCATG 


148 


IM000275 


CCTCAAACTAAGAAGCATCCATTTCGAAGCTGCTGG 
GATT AAGGG AGTATG C CAC CACCAC CAG CTATGGCA 
TTTTTTTCTTTAATTTTACTATTTTTTTGCTTGTAT 
ATTATGGTTTCCAGTTTTGTGGGTTTTATAAGCTTT 
GAGTGTGTTTCTGCATG 


149 


IM000276 


GTCCACTTTAGGACGTGGAATATGGTAAGAAAACTG 

AAAATCATG 


150 


IM000277 


CATGGTCAGCTCTCACTGCCCCATCCCCTGTCTCCA 

GTTCACGCACTGTATCCTGTGTCTTTCTCTGTGGCT 

AGACTCTTCTCTTGGGGGAGGGGAGTCTTGTATATC 

GATGTGTGCTCACGCACATAGAGGCTAAAGATTAAT 

CTAGGTGTATTCATTCATCGTCTCATTGC 


151 


IM000278 


CATGTGTTTCCTGATTTTAGTTGGATTTTTTTTCTC 

CCAGGTTTCTGCAGTGTCCCCACCCCCCAC 


152 


IM000279 


ATGGTGTCTGTTCATAGCAGTAAAACCTTAACTAAG 

ACACTGATATAACTCACCTTTCCCAGCCTCAAAGTC 

TCTACCATCTCAGGATCCACTCACTCATTCACCAAA 

cttcatcaaatgcccactgtgctatcatcagtacag 

AATAAAT CATG 


153 


IM000280 


CATGAGACTGTCACAAGCTCCTGGGATGGGGACCTT 

ACCAGAAAGCCACCAAATCAGAGGCATCCCTGTTTG 

GTGAGGGTACATTTGTTTTTCCCCAGGCCCTGAGTG 

CCAGGCAGGAGCAGGCAAAGTTCACCTGGGAGGATG 

CCCTGGAT 


154 


IM000281 


GTTTTGGTTCTTTTCAAAGAAAAACAAAGGTCATTG 

CAGCTTTTTGTACCATTGAGGTGATGGTAGGAATTG 

AGATATATAATCTACTTGAAGATATATATTATGGCA 

TG 


155 
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IM000282 


CCGCTGCTCTCTCACCAACCCAGTGTGTCTGCTTTT 
AG CCCAGACGGGGGAGGGGGTAAGGGGGTGGTCTGT 
CTCATG 


156 


IM000283 


GTGTCCCTCCTGTCGTTAGGCAGTACTTCCAAATCA 

AACCATG 


157 


IM000284 


AGCTGGTACAATGCTTAGAGCAGAGCTGCAGAAGCA 

ATACAAGAGATCCTGGCTCAGCTAGGTGCAAGCTGG 

AATAGACTCCTGACAGTTGTCCTATGAACTCCATAC 

ACAGGCATG 


158 


IM000285 


ATGGATCCCTGGGGGGCAGTCTCTGGATGGTCCTTC 

CTTCTGTCTCAGCACCAAACATTGTCTCTGTAACTC 

CTTCCATG 


159 


IM000286 


CATGATGCACTTAGCAATTCCTCAATTGAGACTCAA 

GTGAGCCTAGGCTGTGACAAAATGACTGTTAAAACT 


160 


IM000287 


CATGTAAAGCTAGTTCAAAACATACTAAATAATTCA 

GTTGTAGAAGAGGTGAGGTTATCTCACTGCCAGGAT 

AAGCTATTGAACAAGCAAGGGTTCTCACTTACTGTT 

TAAGTGGAAGTGTTTTCTTACTTCAAAAAGTCATTA 

ATGAATTTTAAGCTGCATAAATATTTAGTTATT 


161 


IM000288 


TAAGCTTTTCTCTTACACAATCCCCCGGAAACCCAC 

AGTTTAGGTCACAAAGACCCAGGCACCTATTCCTAG 

GCCTGGTAAGTGGGCACCCACCATTTACAAAGAGCT 

CAGCATTTGGCTCACACATG 


162 


IM000289 


CATGAAGATGAACCGGGCTTGTTTCTCTGGCAACTA 
GGCTCAGAAAGGATAGGACCACCAGCCGAGTAGCTG 
TCAGATGGAGCTGAAGAC CTGAGGGAAAG AATGCTT 
GTGGGAAGAAGCTGGCTCCTTTTGGTTTTGTTGTTG 
CTGGTTTTGTGACCGGATCTTGCTGTGTGACCCTAC 
CTAACAT 


163 


IM000290 


CATGGACTTAATTTTACTGCATTTGAATTATGGAAA 
AT AT AT ATG AAAAG TCTT T AG AAAAAGGCAG AGG AC 
GAAAAAAACCAAAGAACTTTAATTATCTG AGAC CAA 
GAAAACTCTTTAAGAAAAAGCAGTAGATTTAAACTA 
CGTGTTGTTAAAATAGTCCTGTATAGATATAAAGTC 
CCT CAGAGGG AAGAGATTTGTTG AATAAATT CAGAC 
ACTCAAGAGAA 


164 


IM000291 


ATTAAACAGCCCAGTGCACTCAGAAGTGAATGTTGA 

GAAGTGGGTAATCTGGGGACAAACAGAGGGAAGAAT 

AGTGCCCTTGGCACGTGCAAAGGAGTTTGGGAACAA 

ACATG 


165 


IM000292 


CATGTATGACAGTGAGGTCAGGAGTGCCCAGGGAGC 

TTGCATTGGCAGAACAGCCTTTCCTGGCCAAGCCTA 

GTGTCATCAAGTATATATTGGACCAGACCTTATAAA 

ACTTGGGTTCCACTCTGGCTGGACCAGCCTCAAGGC 

GTCGCCTCTCCAGGCCTACCTCCCAGACGCAGAGGC 

AGCATTTGGAGGATTGAA 


166 
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IM000293 


CATGGGAACTTGTTCCAAGCAAGGGACTCTGCTACA 

CCTTCAAGGGACGCTGCTAATACTGGGTTCAACCTT 

GGGCAGCGTGCACAGCAGGAGTGGGAGGGCTCTGAT 

GAGGAGAGCCACCCACACTGTGAGATCTAGGAGATA 

AGGTCACATCCAC 


167 


IM000294 


CCCTCCAGCAAATTGAAATACGAAAGACTCAAACAC 

ATTAGAACCATTCCAATAAAAACTTGCATTGCCCCA 

GGCCCCTCCCACCACCATG 


168 


IM000295 


CAAGAGTATATATCCAAGAAAAATACAGCTGAGTTG 

ACTGTTAGTTCTGTTTTGGCCTTCATG 


169 


IM000296 


GGTAAAAACTCTACCAGTTAAACTACATT 

CCCAGCCTGCCTCCAATGAATTTAATTTG 

TGTTTTTAGGGTTTCTGTTATTGTTGTTT 

TTGAGACAGGGATTCACAAAGATCTGCCT 

GCCTCTGCTTCCTGAGTGCTAAAATTAAA 

GGTATGCATG 


170 


IM000297 


GTTTAGTAACTGTTTTCTGTATTACTTTTGTTGAAA 

ATTAGATTGTTCCTGGTGACTTTGTGTGCTATATTC 

TCTGCATG 


171 


IM000298 


CATGTTTCTGCTTCTACTTTATCCACCCTGCACACA 

CTGACTGCTATGTTCCTGTACCTTTTCCATCTCTCC 

ATTGAATATTCACTCCAACAGTGGCATTGGAAATTG 

CAGTGGAGATACC 


172 


IM000299 


ACGATGGTCTTGCCCTTTCTCACACCATCAATAGTC 

ACTCAGAGCTGTGGTTGTTATCTGAAGTGTGTTGCA 

GTCCAACTTTGCCCCATG 


173 


IM000300 


GGAGTGTAAGCGTCGGTGTGTCACCCGTGAGATTAA 

GTCAAAGTGTACATG 


174 


IM000301 


TAGACCCAGTCTTGCACTGGCCTGGGACT 

CGCTTATTAGGTTTGACTGTTATCTGGCC 

AACAAACACCAGGAAATGGGGTGACAGGT 

GGTTGTGAGCCCTCTGAAATGGGCATTGG 

GACCTGAACCTGGGTCCTCTGTAAGAGAC 

ATG 


175 


IM000302 


TCACCCCAGCTGGGGCTGTGCTGAAGACTCTGAAGG 

GGAAGATAGGCCTATGGTNACATG 


1 

1 176 


IM000303 


GTTGGGCTGAGCCACAAGTACACCTCCACTCACTGA 

GCCATCTAGCAGGTCCCAAACAAGGTGACTTTTGTC 

ATCCAGCAAGACATAGCCATCTATGCCAGTCATCCT 

TGTCATG 


177 


IM000304 


TAACATATTTGCTTGTTATGAAGGAAAATGTTGGAT 

GTGTGTGCCTGTGGTTGAGTACTGCAAGTAGTGTCA 

GGGAAGAGAAACCTAGCTTGAACAGTCCCCTCATCT 

CCTTCATATCCTCACTCCTTGTCAGGCCCTGTATTA 

GGTAGTGCTTCCCTACCTCCCTAATGCTGTGACCCT 

TTCTTTAATAGAGTTCCTCATG 


178 



166 
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IM000305 


CATGTGAGCACAGGTACCTATGGAAACCA 
AAAGTGTAGGATCCCTTAGAACTGGAATT 
ATAGGCAGCTGTACGCTATTGATGTGGGT 
GCTGGAAACTGAACTCCAGG CTT CTTGAA 
GAGCATCAACTGCTCTTAGCTGG 


179 


IM000306 


CATGTAGAGACTGCCATATCCAGGGATCCACCCCAT 

AATCAGCATCCAAACGCTGACACCATTGCATACACT 

AGCAAGATTTTATTGAAAGGACCCAGATGTAGCTGT 

CTCTTGTGAGACTATGCCGGGGCCTAGCAAACACAG 

AAGTGGATGCTCACAGTCAGCAAATGGATGGATCAT 

AGGGCTCCCAATGGAGGAGCTAGAGAAAGTAGCCAA 

GGAGCTAAAGGGATCTGCAACCCTATAGGTGAAACA 

A 


180 


IM000307 


CATGTC CTAG AGTTGTTC CAG CACAG AAG CTT TTGG 
GAGAGACCACCATTACTGAAACGCAGCAGATGCTGC 
AGCT 


181 


IM000308 


CTGCTTGTTGTGGGGACCAGCCAGACACCCTCCACA 

GGTGCAGTGGTGCAACATG 


182 


IM000309 


CATGATGTTTGTGCAGGAATAGAAACCCTGACTAAG 

ACAGAGGATATTCAAGATCCAAACTAGCAGGTTAGC 

TGTGGTTCC 


183 


IM000310 


CATGAAGCACACATTACCCTGTGACTTGCTTTTTTA 

TTAAT 


184 


IM00031 1 


CATGTGTCCTCTTGTCTTGTAGTCTCTATTCTTTGT 

GATTCCGCAGCTCTCCATAGAGTGCAGTTCTATGTC 

CTGCCTGCAAGGTCCATTGGCTTACTAGGGTCTGCC 

CCTCCCAGAAGAGTAGCTCATTTAGAATGCATTACT 

GGTGTGCTGTCTTGCATCTTTTTTACCCAT 


185 


IM000312 


ATCTATGTTTATGCACTACTAATTACTGTTTAGTTT 

ATATATGCCCTAATAATTACCCCATTGAAAACTTAA 

ATTTTGTTTCAAAAGTGTGGTCTCATTGGAGGTGTT 

AATGTACAATGTCTTTCTCATG 


186 


IM000313 


CATGGCCAGCTGAGCGGGCTGGAACCTGCCCTTCTG 

CTTCCTGTCCCTGCACCTCAGCACCGCTGTGCACTT 

GGTACTAGACCTCAATCACCGCAG 


187 


IM000314 


CATGTGCGTCCCCCCCAAACACGCAAGCGCACACCC 

ACAAAGAGAAGAGACAGGG 


188 


IM000315 


CATGGCCACTTGGAGAGAAGGGGGAAGGGAATGCGG 

AGAGAGCGGGAGCAAGAG 


189 


IM000316 


CTTAAGCACTGATCAATGGCCAAGGTTTGCCGACTT 

GGGATCTGGGGTATAGACATCCACCCACTGAGACCC 

TCTAACAAAACCAGATGTGGAGGTACGAAGCCTGGC 

TCAGGGGCCTGTCCTTTGTCATCAGAATTCACCAGC 

TGCAGCTCCTGGGTCAGCTTTGTTTGGCATG 


190 


IM000317 


GTGTATTGATATGCAAATGTGTTAAAATATGATTTA 

AAATTCCCCATG 


191 





167 
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IM000318 


GCAAAGTGTCCACACTTTGGTCTTCGTTCTTCTTGA 

GTTTCATG 


192 


IM000319 


ATAGCAGGTCCTGGATACCCCAACATACCAGAAAAG 

CAAGATTCAGATCTAAAATCACTTCTCATG 


193 


IM000320 


CATGTCCTGGCTTTGTAAAGGGTCCTGCTGGGTTTA 
CTTCACTGGGTCTTAAACTCCGATTGTGAGCCGTAG 
TGAAGAGGGCTGTATATAGTGGGTCACCGAGGTCCT 
G TAG CAG AG TGGG CAAGCTCAC TGCCTG CTAC CAG C 
AGTTCACTATGTTTTATGGTCTGCTGCCTGCTGGTG 
GTTTATAGATGCTGTGTCGTAAGAGAAAAGTTCAGG 
GTAGCCTGGAGTGAATGGAGTTGGGGTATCAGGGAG 
GTCTTTGTACACTGGGGTGAGCTAGGCCTCTGGAAA 
GCTTCTGGGGGTTCCCC 


194 


IM000321 


CATGCTCCCAGGCACCAGGCTTGCTTTGCATAGGTG 
GGACAGGGTCCCAATACTCAGCCTGGGGTGCCAATG 
AGGCTCAGGCCACACACCCTCTTGGTAGGAGTCACT 
GTAGTGGGGTCTGTGAGAGCCAGTAACTTGTGAGGG 
TGTGAACTTAGC TCAGG ACAGAGGCCAG CAGGAAG C 
TTTCCCTACAGAGAGTGTTTTCGTCTTTTCCTTTTT 
CTGGTTTGTTTCTTGGGAAGGGAACAATTTTCGCTT 
TTAGTTGGCTTGTATTATTCGCTACTGAAACCTTAA 
G 


195 


IM000322 


CATGT ATT AAGTC C CT CGTGAGG AAGGGT 


196 


IM000323 


CATGAGTCAGAGGCTTCTACTCCAGTTAAAACTGAT 
CTGGGTATAGAATTGTGTTCTCAAGAAATAGTAAGT 
TATAATCAACTAAGTCATCTCCTGTCTCATTTTTTT 
CTTCCAAATCGGGTCCTCGAATTGTTATAAGAAGAT 
TCAATCAATCAACAGTATCCCTTTCCCAATTTGTGT 
G CT AAG TGG AAA CAGG T CTT AG CACAT CAAT CA CAT 
AAAGTTCAATTAAGAAGGAATTTAAAGATCAG 


197 


IM000324 


GCTATGAGTCTCCACTTGTAAACAATTAT 
ACTCAAACATATTCAGGACACACTTGGGC 
TTCCTCCATCAAGCCAGGCAGGTTTGTTT 
TCTTGTTTGTTTTGAGATAGATGGATGGG 
C CAG CTT C ATG 


198 


IM000325 


CCCACCCCTAGCAACCAGTTCCTCCTCTGAATGGAA 

GACATCTGATACCAACTTTGAGCTTTCACATG 


199 


IM000326 


ATCNNCGAATCATTCTAGGCTTGTGGGAC 

CATG 


200 


IM000327 


ACTATTCTCAACAATAAATGAACTTCTGGGGGAATC 

ACCAATCCTGATTTCAAACGGTACTGTAGAGCAATC 

ATG 


201 


IM000328 


CCTAGGCACCCACCACAATAGTTAATCCATCTTTGA 

A TTTTTG A CCC A GTGTT G CC AA GT A TTC A TTGC AA C 

agcttttcaaatgttttattctttcccaaataaatt 

CCATG 


202 



168 
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IM000329 


AGAGGCTACCCCTTCAAGTGGCTTGCCTAGTATAGC 

TATTACAGACAGAGAACTTCCAGTAATTTCCTCAAG 

CCACATG 




IM000330 


ACTCTGAACTTTGCTTTGCCTGGTATTTTTGCCTCT 
CTTATCCCATTGACCCTGTACAGAAAAGCTGAGGAA 
GCAGGTGCAACCAGGCATCTCAGGCACCCAGTTAAG 
AAGTAG ATGAAATACTG TAATGTACATG 




IM000331 


CATGATTTTCAGTTTTCTTGCCATATTCCACGTCCT 

ACAGTGGACATTTCTAAATTTTCCACCTTTTTCAGT 

TTTCCTCGCCATATTTCACGTCCTAAAGTGTGT 




IM000332 


CATGAGACAGTCCCAGATCCCTCACCATAAAGAGCT 

ACCATATAC 




IM000333 


CATGCGACCATCCATCAGGAGTTGGAGGTGCCATCG 
GCTCTGCCTTACAGAAAAGGAATCTGAGATTTAGAA 
ACCCCAGGTGACCCACTCAGGG CCACCGGGGCAGTA 
AAAAGAATCTAAGATCTAAAG T CAG TGGAAAC TC CT 
CCCAACCAGCAGAGACTCCTCCCAGCCAGCTCTTGA 
T 




IM000334 


GGGAAGCAAGAGGCAGTAAGAAAGGGGAAACTGGGG 

AGGTAACCAAAGTCACATG 




IM000335 


CATGCTAACAAAGAATGGGGAAAGCTCTCTAGGCTT 

CCACCTTAAACAATGAGGAAGGGAAGAAGGAAAG 




IM000336 


CATGTTGGTGGGACTTTATGGGTATTGCTTCTGATA 

TTACTAGGAGGCACAATCTCACAGAAAACTCCCTGA 

TCTTACAATCCTTCTGCCCCCTCTTTTGCAATGTTC 

CCTGAGCCTCAAGTATGGAGTTATTTTATAGCTGTA 

TTCATTGAGACCAGAATCCACAGGTATGC 




IM000337 


CTCACACAGATATGCATG 




IM000338 


AGAAGTGATCTTTCTTCTGTGTGTCCCTGTCACCCT 

GGGAGGCAATCAGACGGTCCCTCATG 




IM000339 


CTTTCCTTTTGTTTTGGACGAATATTATTGAAATAT 
GTAG TGTG CATG 




IM000340 


CATGAGATATGATTTTAGATCTGAATCTTGCTTTTC 

AGGTGTCTTGGCATATTCAGAACTCGCTGTGGTGGG 

TGAACTGGGTTCTGATGATGCCCATTGGTGCTGGTT 

TC 




IM000341 


CATGGAAAGGTATTTGGAAATAGGCTGTTTTGTGTG 

TAACTC 




IM000342 


CCCTAGGACTCACCTGGTAGGAAAGAAGTAATTCTT 

CCAAGTTGTCCCCTGACATCCACAAGCACATAGTGT 

GAGGGATG 


| 


IM000343 


CATGCCATTCATACATACTGGCAATGGATATATAGA 

AAATGAGACTCCTTCTAATATTGTGTGATGACAGAT 




IM000344 


AGAAACCATTTACACTGCCAGGTTTGGGGCCTGCCT 

ATGCATG 

1 





203 



204 



205 



206 



207 



208 



209 



210 



211 



212 



213 



214 



215 



216 



217 



218 



169 
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IM000345 


GATCCCTTTAACTTCTTGGATAGTTTCTCTAGCTCC 

TCCATTGGGGGCCCTGTGATCCATCCAATAGCTGAC 

TGTGAGCATCCACTTATGTGTTTGCTAGGCCCTGGC 

ATAGTCTCATAAGAGACAGCTATATCAGGGTCCTTT 

CAGCAAACTCTTGCTAGTGAATGCAATGGTGTCATC 

ATTTGGAGGCTGATTATGGGATGGATCCCTGGATAT 

GGCAGTCTCTAGATGGTCCATCCTTTTGTCTCAGCT 

CCAAACTTTGTCTCTGTAACTCCTTCCATG 


219 


IM000346 


AGGGTGGTCTCTGCAACCCAGGCTGGAACCCAGCAC 1 
AATAAATAGTTTTATTTACATAACCGAACGCGTGGC ! 
TCTGCGGCCACATTTCGGTGCAAATTATTTACACAG 
TGATGAGGAGG CAGG ACAGGAAGGGGTGGGAGGAGG 
CTGAGGGAGG CATG 


220 


IM000347 


CATGTGTGTTCTTTTGTGATTGGGTTACCTCACTCA 

GGATGATATTTTCT 


221 


IM000348 


CATGAGGCCAAGGGAGAGGCAAATTCCTGTGTGAAT 

CAATTATCATCTCACAGAGAACATACC 


222 


IM000349 


AGTAGTATGCCACAGGGAGAAAGGGTATTTATCAAA 

GGGACAGGAGCTAGTTGTGGTGACCTTACCTATCTG 

CTTGCCTCTGCCTCCACGGTGCTGGGATTGAAGGTG 

TGCACCACCACACCCAGCTTCAGATTTTTGTTTTTA 

TTTATTGNGTATTCCTGTTTCACCTGCATG 


223 


IM000350 


CATGCATATACAGGATATAACCTTTGTAAGTAAGAA 

TAAAGCACATAAAAAATACTTTCAGTAATATTGTCC 

AAACCACTT 


224 


IM000351 


CATGTGTGTGTTTGTGTTTGCGGAGTGTGGGGGCGG 
CAGGGAAAGGTGG C CAGGCTG TCACT CAGAGAT CAG 
GATGACAGGCGCTCCCTCATCTAGGCGCGGGAGCTC 
TGATTGCAGATTCGAGGAAACAAAATAGCAATTG 


225 


IM000352 


CATGAAGATGAACCGGGCTTGTTTCTCTGGCAACTA 

GGCTCAGAAAGGATAGGTCCACCAGCCGAGTAGCTG 

TCAGATGGAGCTGAAGACCTGAGGGAAAGAATGCTT 

GTGGGAAGA 


226 


IM000353 


TCAGTTCCAAGAGATGACACAGCCGCAGT 

CATG 


227 


IM000354 


CAGAGACTGAAGGAAAGACCATCCAGTGACTGGCCC 

AACTTGGGATCCATCCCATTTGAAAGCATCAAATCC 

AGACACTATTACTGATACCATG 


228 


IM000355 


CCCTACAGTGACACTTACTCCAATAAGGCCACACAT 

CCTAGTAGTGCCAGTCCCCATG 


229 


IM000356 


GGCCTCTATTCTCGGTTCAGATTAAGTACCTGGCTT 

CACTGAGAGCGGCTCTTTCATTCCTAAAATGGTTCT 

CATG 


230 


IM000357 


AGTAGATGGCAGAGAATAATCAAACTCAGGGCTGAA 

ATTAACCATG 


231 



170 
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IM000359 



IM000360 



IM000361 



IM000362 



IM000363 



IM000364 



IM000365 



IM000366 



IM000367 



IM000368 



CCAACCCAACAGCTGGGAAGGGTTGGAAGTAGCCCC 
GAGGCTGGTTAGTCCCCTTCCAGATGGGGAGGTTAG 
ACTGGGGCTAGCCAGGCTGCTCCACATAGACTTCCG 
ATTCGCATTAGAAATGAAAAGAGGAGAGGAAAGGGA 
AAAGGAAG AAAGG CTACAAG CATG 



CATGGGGTCTGGAGCCAGCTATCAAACCCAGGATTG 

TCTTAACTGTGGTGGCTTGGATGAGAATGGCCGCCA 

TAGGCGCATAGATTTGAATTCTTGGTCCCTAGTT 



ACGGTGGGCTGATATTTTCTAGATCTCCTAGTGCCT 

ATCCCCTATTATCATG 



CATGAATTTTGAGATATTCTCTGAACCAA 

ACAATATT 



GGAGAAATTATGCCTTAAATTAAAAAGCAAATATTG 
AAAAATTAAATATAATTT C CATTAAATCATAATGGA 
CCAACAACAGAACACATCTATCTATGTATCTATCTA 
TG TAT CTATGTATTTATCTAC CTATCTAT C TG AAAA 
GCAAAAACTACATG 



GCAAGGACAACTGACAGTTTGAAGCAACTATTTTCA 
TCTTGACTCTGACTCGGCTTTTAACGTCCATTCAGG 
AAACAGG CAT G 



CATGAGAAGTCACAATTCCACCACTTAAA 

ATCAGTGCTTGGAAGGATACTGTAGGCCA 

AGAGGTAAGTAGAGGGGACAGCAGTGCAC 

GTTTTTC AAAG TGTGGGTGTGTGTTTGTG 

GGTGTGTGTCTGTCTGCCTGTGCGTGTAT 

GTGGGTCAGTACAGGAAAAGC 



CAAGATAAACTCTTAATGGGATTCTAGGGAGTCATT 

CTGTAGAGAGCACTTGACTAGAAGGTTAAGTCTTAG 

ATCGAGATCCCAGCACAAACATAATACATCCTATAC 

TCACACACACACACACACACACACACACGCAGTCCT 



CATG T C T GAAAAAAAAAAAAG AAT CAC T TGG ATTGT 
ACATAGTAGTTAATAATATGTAATTAGTCTAACTGT 
GAAG GGG CACT TATTAGT TTCTACTATG T AGTGTAA 
ATGAACTATGTTGCTATTAGAAATTC 



GAAGGTTGAAATCTGTAATCTATCTTCTATGGCATC 

ATTCACCTCTCTAATACAGCTGTAGAGAAAAATGTC 

TGAAGATTCGGTTCTACTCTCGTTCTTTGAGGTCTC 

CCAACCCATG 



CATGGCTGG ACT AT AG AG CT CT AG CTTCAGT TG C TG 
GG ATG TTCAGTG CATCACCACAGAGAGGGTT CT TAA 
GTGGTGATGGTGGTAGTGGAAAGGTGGACCCTCCAG 
ACAAAGGAAGCACTCACCACGACCCTGCTCACCTGT 
GAACCTTTCCTTTCAGACTGATTCCTGAGATCAGCC 
AGGCAGGGCTACCAACCAGGGACTCGTAATGAAAAT 
TTAGGCATATGG 
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IM000369 



IM000370 



IM000371 



IM000372 



IM000373 



IM000374 




IM000376 



CATGGTCTGGTGAG TATGG CACCAG ATAGG ATG T TA 
TGCCCGTTTCTTATCTCAAGAAACAAGGAATCTTGT 
TTCTTATCATTAATAGGAAGAATAGAGCAGTCCTGG 
CTAAATGAAAGGTGGNAAAGTTGGTTTGAGTATCTC 

TTTCC 



AAAATCCAATACACATTCATG 



CCCTTTGTTGTGCATTTCAGCTAATCTCATCCCTGT 

TTGGGTCCTGGAACCCTCTTGCTTCCCTGGCATCTA 

GGACTTGCTAGTGGCTACCCCCAGCTCCCCATTCCC 

CATTGCTACACACCTCTGTTCAAATTCCTGACCCTC 

TGTATATCATCCCAGTCTCTTCTAATACCTGACCTG 

AACCCCCTTTTTCCCCTCCCTCTATTCTCTTCCTTG 

CAAGTCCCTCCCACCTTCTACCTTCCATG 



CATGGGTCATTTCTGATCTTTACCAAGCAACAGTGA 

TGAATCTATAAATAGAACCATCAGTTCAAGAAACAC 

AACTTTAGATTCCTTTCCATACCTTGCTTTTGTTTC 

TTACATCTTCCCCCTGCCCTGTGGTTTTTCTTTTAA 

TCTTGTTTTTACAATCCAAATTGTATCCCCTTCTCT 

GTC 



TTGGGCCTTTGCATACCCTGTTCTGGCTAAGACAAT 

TGTCACCTGACTGGGCATG 



AAGTGGATGTTTCTCATTTTCCATG 



TATAAGCAATCCCAAAAATTCTACCTGGGAACTCCT 
AGAGCTGATAACACCTTCAGTGAGCCAAGTATCTGG 
GTATAGGATTAATTTTAAAAAAATAGAAAATCAGTA 
TCTCTCTTACATACAAATAACAAAAGGGCTGAAAAA 
GAAATTAAGGAAATAAAACCCTTCACAATAGCCATA 
AATAATATAAACTATCTTGGGATAACTCTAACCAGG 
CAAGCAAAAG AC CTGTATG ATCAAAT CTTTG AAGAA 
GAAAATTGAAAAAGGTATCAGAGGAGGTAAAGATCT 
CCCATG 



CATGGGCTCTGCTTAAGAAACCCCGGAG 



CATGCTTTTAGGCCTTTTCACGATCTTANNGGGGAC 

CGNGAGAGNTNGCTGCTGGATGATCTCTGAGAGAGC 

TTATCGTCCTCAAACTGCTGATATTCAAGCTGTTTC 

GCAGCTGCAGCAGCAAAGTCCCGGTCTTTGTCACCG 

ATCTGTGAACAGCAACAATGAGCACCTTTCATAACA 



IM000377 



GGCGTACCTGTGTATATGCATGCATG 




IM000378 



252 



D 
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GTGCTAGGCTCACTCAAGATAAAATTTGC 

TATTTCAGCTCCCTGGATAATAAAATCTA 

TCCTCTCACAGCTGTGACTCTCACAGGGG 

TGCAGGCAGGACGACATCAAGAGAGTGAT 

GGCCTCTAACAAGTGTTCTGCCCACTTCC 

TCTTCCGGGTCAAAGACTAGATCTAGACT 

GGTGGGGCTGTTGATTCACTATGAATGTG 

CCTGACACCATCCCACACTTAGCATCATA 

GACACTTGGGGGACTGGTGATACACTATG 

ATGCCTGACACCATCCCACACTTAACATC 

IM000379 ATG 253 D ~ 

CTATCCCGAGGGTGAGGGCAGTTCTATGC 

CAAGGTTCTCATCACAGAGATACAGAGGA 

AGCTGGGCCTGTCTTAGGGTTGGCTGTCT 

GGAGATCCTGGAGCCCTGGAGGTGGGTAG 

CAAGAACAAAGGAAGTACTTCACCTGATA 

AAAACAGTTCCCAGAGAAACACATATACG 

CTTCATATACAGGAGTGCGAGTGTGTGTG 

TGCGCGCAGAGAGGCAGAGGCCTGGAAGT 

IM000380 CAAAAGTTCAGGGCCAGTTTGTGTGCATG 254 K Fgf3/Fgf4 

GGGGTTGACTAGAAGAAGGAGGCGATTAGGGTGTAT 

CATATGAGAGAAGAATAAATAAAGGAAAAAATAAAT 

TTACAAGGATTAAAAAGTAATTACATACATACATAC 

ATACATACATCCATACATACATACATACAAGTTAAA 

IM000381 CTGTTATGGTAGCATG 255 D - 

AGGATGATATTTTCTAGTTCCATCCATTTGCCTAAG 

AATTTCTTGAATTCATTGCTTTTAATAGCTGAGTAG 

TACTCCATTTTGTAAGTATACCATATTGTCTGTATC 

CATTCCTCTGTTGAAGGACATCTGGGTTCTTTCCAG 

CTTCTGGCTATTATAAATGAAGTTGCTATGAACATA 

IM000382 GTGAAGCATG 256 R - 

CATGCCTGCAGGTCACAGCCTTGCGCGCCTCCAGTG 

CCCAGCGTTCAAAGTGACACAGACTCTGTCAGGATG 

GTTCAAATGCAAATCTCTGCAACTGCGTTAGCCGCT 

TCTAACCAAGACAGAAAGCTGCCGTCCTGTCCTTCG 

TGTCTGTCCCCATACCCCATATCGGGTAGCTTTTCT 

TTCAGCATTGTCCAGACACCATCATATGCCTACATC 

GCACAAGTTCTCTGAGGCCAGATAATTGGCAGCACT 

CCTGTTGTGTGCCGAGAGTGCAGAAAAGGGCTATCC 

IM000383 cgaaaaggtgtgatctggaaagaaggaaaaaac 257 D - 

ATCTTTTGGCCAGAGCAAGCAGGGACTGAGTGAGCA 
GAGGTGACAGGAGCGAGCAAGGCTGACAAAGTCTTC 
CAT ATTCCTACTAGGATG ACC CATTAAG C CC CATTT 
AAAGCATTCCATTGCTTTCCAAATACAAAGTCCCAA 

IM000384 AAT C CACATT CTTT CAAAT AAAAG CATG 258 C - 



173 
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IM000385 


TTAACATATGGT TTTTAAAAAT CCATAATGAG CAT A 
TGAT AG AG AAGT CATCAGAG CT CTT CAG CT C CACAT 
CATCTGTCCCCAGAAGTATTACTACTCCTAACTTGC 
TGAGCCAAGGCACAGATATTCTTTGTGTAAGCATCT 
CTTCTTTATCCTGTGTTGCCACGCAGGAGCACGCAC 
ACTGCTTCCTGTCTGAGGTTGTTCCATATCAGCATG 


259 


IM000386 


CATG CCAGGG CT TGAATTAACACAAGTG C CCCAGAT 


260 


IM000387 


CCTGTCTGTATATGCACATG 


261 


IM000388 


CATGGAAAATGAGAAACATCCACTTGACGACTTGAA 

GAATGACGAAATCACTGGAAATCGTGAAAAATGAGA 

AATGCACACTGTAGGACCTGGAATATGGCGAGAAAA 

CTGAAAATCACGGAAAATGAGAAATACACACTTTAG 

TACGTGAAATATGGCGAGGAAAACTGAAAAAGGTGG 


262 


IM000389 


CATGAAGGTAAATTATGACCATCAGGGTTCAGACCT 

CAGCTCGACCGGAGACCAGCCTGCAANTCCCCACAG 

CCCTCCCTAAAGTGGGTTAAAAGACAGAAAAGAATT 

AAATATCTGA 


263 


IM000390 


CATGCACTAGCAAGATTTTGCTGAAAGGACCCAGAT 


264 


IM000391 


GACACATACACACACATG 


265 


IM000392 


GTAAATGTATTAGGTTCAGAACTGGCACTGCTCACT 
TATGTTCACAGTTGTTTGGGTAAAACTAGAACCAAA 
CACAAAAG CAAAAG AG C CAAGCAG CAGAG CAGGGAG 
CAAGGGGCTTGGGGAAAACACTCACCTCTGTTGTGT 
CTT CTT CTAG CTG T CAGGG CAT TGAGTGG CAAGGAG 
TGGAAAGGAACTTTGGGCATTCCGAGTCAGGAAAAG 
TGTACCAAAATAACACTATGGAGGTTAGCAAGTGTT 
CTAGAGGGCAGAATAAATACATG 


266 


IM000393 


GTTTAGGTCATTGGTGGTACACTCTCCAAGGACAGT 

ATAAATTGATTTTTTTCTGTATCCTTCTTTGTTCTT 

GGCCATAAGGCACTTGGAGTGCATTAATATGTACTT 

ATTATTACTATGTCTTTTCTTGTCTTTGGCTTAAAA 

GAAACAGGGTCAAGTGACCATG 


267 




AGTTTTCTTTAAAAAAATAAAGTAGGAATGAAACTG 

GAACAAAAATGCAATAAATTTTAAACCATCACCGCT 





IM000394 AAAACATG 268 



IM000395 


CATGATTTTCAGTTTTCTTGCCATATTCCAC 


269 


IM000396 


GAG AGGAG CCTGGGGAAATGAAGGTCCAG 
CAACAGGCCCAAAGTGGGATCCAGCTTAA 
GGGGAGGCCCCAAGGCCTGACACTATTAC 
TGAGGCTATGGAGCACTCATAAAAATGGA 
CCCAGCATG 


270 


IM000397 


CATGGCAGCCTTGGAGTATCAGGCTGCTG 

TTCCCAATGTGGGATGCAGAGGGCACTGC 

CAGCCTGGTTATCACGCACCACTGTCACA 

CAGGGAAGCGCCCCCTTCCC 


271 
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IM000398 

IM000399 

IM000400 

IM000401 

IM000402 

IM000403 

IM000404 

IM000405 



IM000406 



GGAGTTCTTCTCTTCAATAACAGAGTAAATTCTCCC 

TCAGCAGTTCTCCCAGGAAACCCATAACCTAGCCAT 

G 272 

CCTTAGATGTTTGTCTAATCGACAAAATACTTTATA 

TGTGAAAAGGAAAGCATG 273 

AATAATCAGATTTCCAGAGCTCCCAGGAA 
CTAAACCAACAACCAACGAATACACATG 274 

ATCCAGTAATCATTCATCTTATTGTTTCCACACAGG 

AAAACCTGTAATAGATGGTTCATCAGCTTTATTTAT 

AACTTTCTATCTTGAAAGCAACTGGAATGCCCTTCA 

GTAGGTAAGCAGATACACTAGGCTCACCTCAACTAT 

AGGCACAATGAAAGGAATGAAATGTCAACTCACGAA 

AGGTAAGTACACATG 275 

CCTCGCCATATTTCACGTCCTAAAGTGTGTATTACT 

CATTTTCCGTGATTTTCAGTTTTCTCGCCATATTCC 

AGGTCCTTCAGTGTTCATTTCTCATTTTTCAAGTTT 

TTTAGTGATTTCGTCGTTTTTCAAGTCGTCAAGTGG 

ATGTTTCTCATTTTCCATG 276 

CATGCAAGAACAGGACAAATGTCTGTGAAGAAAATG 

AGTGAGCGTGAACAGGAGGTCAAGGATCCGGTCCCA 

GGCAGCTCTCAGTCTGGGCAAGCATTTCTAAACTTT 

GCCTTCCTTCCTGTTGGGGGTGAAGGTCTG 277 

AATAGGAGTAGATGAGAATGAAGATTTTTCAATTTA 
AAGGACCAGCAAATAGCTTCAGCAAAATTATAGAAG 
AAAACTTCCCATACCTAAAGAAAGATGCCCATG 278 

CATGCAGCCCCATTAGTGATTGATCCTGTTCCATAT 

aa 279 

CATGGGCTCTCTGCTGATAATGCTGAGGC 

TGTTTGTGCTGTAGTCTGCGCTTTTTGCC 

CCCTCTCAGAAAAACTGTATGTCATAGGA 

GTTGCTGGCTATTGGGTACATAAGCAAAG 

CCACCCTATTGTGCCAGTGCCTTAGACAG 

TGAGACAAGAAAGGCCCCTGGTTAGAAAT 

CTTATCAGGACTGGGAATGTAACTCAGTT 

GATAAGAGTGCTTGCTTAGCGTGCACACA 

GCCCTGGGTTCAACCGCCTAGTACTACAG 

AAACTGAGTGTGGCTTCACACACCTGTAA 

TCCCAGCACTTGGAGAGATAGATGCAGGA 

GGATTAGAAGTTCAAGGTTATCTTTAGTC 

ACATAGTATTGGTAGCCAGCCAGCCTGGA 

ATACTTGAGATACTTACAGGAAGGAAGGA 

AGGAAGGAAAGAAGGAGGGAGAGAGGACA 

GGAGGAAGGAGATAGATATACACAGAAAG 

AGACAGAGAAACAGAGATTCAGGAGACAC 

AAAGACATACGGAGACACAGTGAGA 280 




X75 
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IM000407 

IM000408 

IM000409 

IM000410 

IM000411 

IM000412 

IM000413 

IM000414 

IM000415 

IM000416 

IM000417 



CATGTGGTTGCTGGGGATTGAACTCAGGACCTCTGG 




AAGAGCAGTCAATGCTCTTAACCGCTGAGCCATCTC 




TCCAGCTCCCTTTTAGACTTCTTAGTAGCAGCATTA 




ATTCTTGCTTGGTTTCAGTTCTGACAACCACAGCAG 




TCAGGAGTTTG AG TAAGAGG 


281 


CCTCATAATGTTTGTTTGAGCATTTTTTT 




AAAACCTAACTTGTCTTTTGCTTATCTAT 




TGTGGTTTCTTAGTGTGTGTGTGTGTGTG 




TGTGTATGCGCGCGTGTGCTCTGGTCTTC 




GTGCACATG 


282 


ATTTGTGACATCTTAGGAGCTTAGGTTGGTCTTCGA 




GACACAGGGCTGTCCCTGTAAAGCAGGTTCCATCAG 




TGACTCCAGGGTTTTAGCAGTTCAGTGGCGTAGTTT 




TCAGACTGCTTAAGATTTCTCAAGGGCTAGGCGTGG 




GGCAGAGACCCTGCAGACCCTGGCTAGAACAGANGC 




CCTGGGAGACAGTTGAGGGTGCTCAACTGTGGAGGA 




CATG 


283 


CATGTATGCACAACCAAAACTTATAAATATGAGAAT 




TCACTTATAGTCCTAGTCCTTTAATACAGAATTTAG 




CATTCCGATATAAAACAACAGATTAAACCCCAACAG 




TTAGAATAGAGCAG 


284 


AATAGGAGTAGATG AG AATG AAGATTTTCAAC TTAA 




AGGGCCAGCAAATATCTTCAACAAAATAATAGAAGA 




AAACTTCCCCAACCTAAAGAAAGAGATGCCCATG 


285 


CATGCACACCCTACTCCTGGGTGATCGTACCAGCTC 




CAGCCTCTGTTCTGCACGCTGTGCCTTCAACCTGGC 




AACCTCC 


286 


CATGAAAACCTGTCTCAGAAAACAAAAACACGTTGA 




GAGCCAGCATAGAAGCCATAGGAGGTAATGTGTGTG 




TGTCTGTATATATGACAAGAGCAGACCTGTGCTGAA 




CCAGTTAACTACTTTTG 


287 


CATGCTACTAACCAGTTGAGGCAGTACCAGTTGTTG 




AAGATGCTGTCTTTTATCCAATGGATGGTTTTAGCT 




CCTTTGTCAAAGATCAGGTGATCATAGGGTGTGAGT 




TTATTTCTGGGTCTTCAGTTATATTCCATTGATCTA 




CTGGCCTGTAATTGTACCAATAC 


288 


GGTTAGGAATTCTGGACAGTTGGTACTTGGTTTGAA 




TATAGTAGGTGACAAGCTGTGCCTTGAGTGGGGTGG 




CAAGCAGGGTTCTCTGCAGCAGGATGCAGTGTACAT 




G 


289 


CATGAAAATGTTAAGTCCTGACAGACAGGGTGCCAT 




CTGCCAAGAATTTGAGTAATCTAGAAACAGAAAT 


290 


CATGGGGTTTTGTGGATCTG 


291 



176 
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IM000418 



IM000419 



CAGAACAAATAAGCTGGAAAGGATGAAGCAGCCACA 

ACATAACTGCTGTTGGCTTCTTTGTGTACATTTTAA 

ACCTTCCTCTGAAAGAGTGACCAATGCTTTTAACTG 

CTGAGTTATCTCACCCGACTTACTTTCTCTCTCTCT 

CTCTCTTTTCCTTCTTCCTAAAATTAATTGTGTGTG 

TATGTGTGTGTGTGTGTATGATTCAGAAACCTTTTA 

TGTGGTGGTAGAAGACCATCTGCAGGATTCATG 



CATGGTCCCACAAGCCTAGAATGATTCGT 

GGAT 



IM000420 GGGGTCCAGGAGAGAAACTTGAGTCATG 



GGAAAGAGATACTCAAGACCAACTTTACCACCTTTC 
ATTTAGCCAGGACTGCTCTATTCTTCCTATTACTGC 
TAAGAAACAAGATTCCTTGTTTCTTGAGATAAGAAA 
CGGGCATAACATCCTATCTGGTGCCATACTCACCAG 
IM000421 ACCATG 



GTCCTTCCCAAAGAATAGTGTTAACTGAGCTCTTTG 
GGTGGCAATAAATGAATTGCTCTGGTGGGACAGGCA 
IM000422 G TG CA CATATG GGGAGGGGG AG ACACATG 



IM000423 CATGTTCTTACTTCTTGTTG 



GGGTATATGAATTATATATATATGTGTGTATATATG 
IM000424 TATACAGGCATG 



CATGCGCCCTAAGACTCATCTCCACGAATGACGTGA 
CGACCTAATTGCATTCCTTCTAACCCACTGATTAGG 
CAAACCACCCTCCAAAGGGCTCGCTGAGTTCCTCTT 
CGGGAAGAGGTGTGTTGAGTACGCTGGAATGGATAT 
IM000425 TCGAGGGCTGAGG 



CATCTCTCGAGCCCTTGCCCAGCCTTTTTTCTTAAA 
ATTGTATTTTTAAAATTTATTTTCTGTACACAGGTG 
IM000426 TGTGAGTGTGAACATG 



CATGTGGACCTGGGGGCTAAGTCAGGGTGAAGCTTC 

CACAGCTAAGTGGCTGGAGGCTGCCCTAAAAGCTCA 

GGAGGCACCGCAAGCAAGCCTTGAAAAACCTTACCC 

ACCAGCTTGACCTTAGACTTCTGGCCTTCAGGCTGT 

GACAATACATTCCTGCTGTTTAAAGAACCATATGGT 

TGGTGATGTTTTGTTTGTTTCTGGTTCTTTTGTGTT 

GGTGTTTTTTGTTTGCGGGGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGTTGCAGTGCTAGAG 

ATAAGATCTGA 



IM000427 



GTCTAAAGTTTTCAAATGATGGATAAGTTGTTAAAC 
CTCCTTTAAGATCTCAAGCACAAAAAGAAAGACATC 
AAATACGAATAGTAGAAAGGAAAGGAGATTTGGAAC 
TAGAGGCCCCAAGAGTCATAAAGAGAAGAATTTAAA 
CAACTGTACCCACAAATTCATTAGCATAGATCAAGT 
IM000428 AGTCCATTTCTTCATG 



IM000429 CATGTATGTTCTCGATGCCTTGGCCTG 
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IM000430 


AAAGACATTAACTCTTGAGAACCAAGGGGTAGGACA 

GTATAGACTGAATTTTGCCTCCCCTCTTCATAAGTT 

GTCACTGCTAACCTCATTTCAGAACTTAAGCATATA 

ACCTTCATG 


304 


IM000431 


CATGGAGAACTAGCAAGAGCAGGATGGCGTTTCTCT 

AGAATGCCGTATAG 


305 


IM000432 


CATGGTGACTTTCCATCTTTAGAACCATAATCANGT 

TTAAT 


306 


IM000433 


CATGCTTATATCCCTCAAAAATTTTACAGTTAAACT : 
GAAAATGCTTACTTACTTTTTTTTCTTACTTATATC 
TAGTATCGATAAGAACTGTCCCAAAGGACAC 


307 


IM000434 


CTGGGTCTTAGTCCTCTGAGGTCCCTAGCACATCAG 

AGGTTCATCAGTTCCAAGAGATGACACAGCCGCAGT 

CATG 


308 


IM000435 


CATGGAGAATGCACAGTCAAAACGCTTGCATCCT 


309 


IM000436 


CACCCCCTCCCGCCTTACATCAATCCTGG 

GTGCACAATGGGACTGTGGATGACTGATG 

TCTGCGCAAACAACTTGCGGGGAAGTCTA 

GCTGACAAACGCTCATG 


310 


IM000437 


ATGTATCCAATGGCAAAGCACGGGGGAGGCTTCATC 
TTG AAGAGAAGAG TGCTCT TGGTAGG CTATCCTT TT 
TTTGAGACAACTAGAAATAGGAGCATTTCAACAATC 
TGGACATATGTCCTCCCACAAGAACTTGTTGAGAAT 
GGGTCTGAATTAACTGGAAATAAAAGTGAACACATT 
CTCCTATACACATG 


311 


IM000438 


TCACTCCATTTTAGTTCAAATGCTACAAC 

TCCTTTGAGCACCACTGTCATTTCAAGAC 

CTTATTCTGTGAATACCATG 


312 


IM000439 


CATGCTTAGCCCAGGGAATGACACTATTCGAGGTGT 

GGCCTTATTGGAGCAGGTGTGGCCTTGTTGGAAGAA 

GTGTGTCACTCACTGTTGGGGTGGGATTTGAGAGCT 

TCCTCCTAGCTGCTTGAGGATGCCGGTCTT 


313 


IM000440 


CATGAGCTGGGTGAACGACAGCAAAGGTTTGTTTCT 

CTTTTAAGGAAGACAATGGTGTGAAATTGGTTGATC 

CTTTGGGGGAAATGTTGGCCCCTT 


314 


IM000441 


CATGATCTCACTGTGAGGGCTGGCTACCTTGGAGCT 

CACTGTACTGAAATATTCTGGCCGATTGCCTCTTCG 

CTGGGTTTATGGGCACACACAGTACTTGTCTATGAG 

TCTTTGTTAGGCTGAGCCTAGTGGTGCAGGCCTGTC 

ATCTCCCCTACTTTACTTTAGGCTCTGAGGCAGGAG 

GAT 


315 


IM000442 


TCTGGTAACTTGGGGGTCTGATAAAACAG 

TTGGGGGATTTCTTTTCTTTTCGCGTCTG 

AAGCCAATGTTATTACAGGTGTGTGCTTG 

TCTCTCCCACACCCTGCCCCTGTTGCCTA 

ACACACGCGGCACACACATG 


316 
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IM000443 



IM000444 



IM000445 



IM000446 



IM000447 



IM000448 



IM000449 



CATGACTCTTCCTCCAGAGTTAGAGGTGGAGCCAGG 

ACAAACTCTAAAGAAAAGAAACCCCAATCAAAAAGG 

GAAGCTGGTATCATCCAACCTTTAAATTACTCCACA 

TCCCTCCAGAG 



CATGTCTGTCCCAAAAGGAAGTTCCTTCCTCTGTCC 

TCCACATCTGACCAGCACCATCATTCAATCTGCAAC 

CCAAACCAGACATTTACATCATCTATGCCTCCTTTC 

CTGCTTGTCTCCCCTCAACCAGCACCCAGCAAGCTT 

TCAGGTATCCCCTTAGTGTTGTCAGGATCTCTCCAG 

TTCTCCAGACCCCAATTCTGTTCTCACTCTACACTG 



AAAGCTAACTTCTCATCACCTACCTAATAGCCTGAG 

AGCCCTGTGTAGAAAAATTAAGGAGTTTAGTTCCTT 

CATG 



CATGCAGACAAAGTAAATAAGAAAACAAATTAAATG 

TAGGCTGGACGGATAGATGGT 



CTCAGCTCCTAGGCAACACTTGTAGACCCACAGCCC 

CTTCACACACACACACACACACACACACACACACAC 

ACAGACXJGCTGGGGATCCAACCCATCTCGTCCTTAC 

ACGTGCTCTACCATCACACCACACATTTCCAGCACT 

TTTATCTGAAGTGTTTCCTTTTATTTGTGCATG 



CATAACCACTATAACCAGCCTGCTTACTTGGCTTTG 

TTTCGAGGGCTTTTGTTTTAGAGCTCTTTCTTTTTA 

CCCTTCTCCGTGTGTGTGTGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTCTGTCTGTCTGTCTGTCTGTCTG 

TCTTAGTGTTTGTACATG 



CATGTGGTCCACGGTTTTACTTTACTAGGGAGCAAC 
CTGTAC CACAGGGAGAGAGG CCTAAGGACAGGAAAG 
GAGCTGACCCAGAACTGAAAAGGCACACACCATTCT 
GCCAGCACTTCCC 



CATGTCCTACAGTGGACATTTCTAAATTTCCCTTCT 

TTTTCAGTTTTCCTCGCCATATTTCACGTCCTAAAG 

TGTGTATCTCTCATTTTCCGTTATTTTCAGGTATCT 

CGCCATATTCCAGTTCCTACAGTGTGCATTTCTCAT 

TCTTCACGTTTTTCAGTGATTTCGTCATTTATCAAG 

TCGTCAAGTGAATTTTTTTCATTTTCTCTGATTTTC 

AGTTTTCTCGCC 



CATGTTGCCTCAAGACAGATCTCCACTTTAAAGACA 

TACCTAAAGGCCTGGAAGCTTAGTCAATTAAGCTTT 

CCTGCCCAGACACTCCTCCCTGAAAAAGGTATTTAA 

CCTCAGGCCCACCCTGAGAAGTGGGGTATGATTTTA 

CTCATCCACTTTC 



CATGGTTTCTATTACTGTGTTGAAGCACCCTGACCA 
AAGCCAATTGGGGGACGAAAGGGTTTATTTGGCTTA 
AACTT C CAAAT CAG TG TT TAT CAT TAAAGG AAG T CA 
GGGTAG 



GCAAGTGTCAGACGGCTCT CAGGGAGATACACATAG 
CTTTATTGGATAACTGCAG CTTGAAGACATG 



































179 
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IM000454 

IM000455 

I M 000456 

IM000457 

IM000458 

IM000459 

IM000460 

IM000461 

IM000462 

IM000463 

IM000464 



CATGTACCTATGTGTGTGTAACATTTGCCTATTTTC 
ACACAGTTAAGAAAGCATCGTTATGAAAATCATTAC 
AACTTTCCAGATAAACAGATCCACTCAGCCACAGAT 328 

GCCCTTCTCTCTGAACTTTTCAGTTCCTGGATAAAG 

TCAGTGTTCCACCTCTATACCTGACTAGTTTTCCTA 

AATTCTGAGTCAAGCATATTTCATG 329 

GACCTCGTGGGCGGGCCTGAGGAGACAGTGCAGATG 

AGGTGTCAGTAAGGAGGATGCAAGCAAGAAAGATGC 

AGGAGATGATGGAGAAGCTGAAGAAGGCACTGAAGA 



AGGCACAGGGAAGAAGAGTGCATG I 33Q 



CTTGCCGTTGAGAGCGTCCAGATCCCCTGACTTGAG 

TGGGTCCACCTTGTTTGGTTTGGTTCGCAGTGTCGG 

CTGTGGAGCCCCAGGCCTTGCATG 331 



TTCTTATCCACTGAGCCACACTGCTAATACTGTGAT 

GTCTTTTTTAAGACTCACCATG 332 



GGGTTCAACACATTTTTGGAGATTGATCAAAATTAA 

AACATG 333 



CATGAAGGAGAGTCTGAGGCTACATCCACCAGGCTC 

TATGATCTCCCTCTGCTGCATCCAGGACATTCTCCT 

TCTGGATGAAGATGATGCTGGCGCTGGCGCTGGCGC 

TGACGCTGATGCTGCTCGCTTCTGCGTCCT 334 

CCTTGTCCTCAAATTACAAAACTCCCTAG 

GGTCTTTTCTCTGGGCTACAAAATTCTGC 

AAATGGACTCAGGAGGAATCAATGTGGAA 

ATTTCACTTTGCCTTCCCAATCAGCAAAA 

TAATGTTTGCCAAAATCGTTAGATTTCTT 

TCCCCTAAGTAGGCTACTGCCGACTTGAA 

AGCAGTGGTTCCAGAACCCGAGCCCAGGG 

GCTGCCACTTCCTATGCATG 335 

CCCTTGTCCTCAAATTACAAACTTCCTTA 
G GG TTTT T TTTTTG GCTN C AAA ATTTT N C 
AAAGGGCTTCAGGAGGAATAATGGTGGGA 
AATTTACTTTTGCTTTC C AAT CAACAAAA 
AAATGGTTGGCCAAATCGGTAGAATTCTT 
TCCCTAAATAAGCTACTGCCGACTTGAAA 
GCAGTGGGTTCAGAACCCGACCCAAGGGC 

TGCCCTTTCTATGCATG 336 

CATGTATCTTAAGAACAGAGCCAGTGCTCTCCCTCT 

CCCACTTGAT 337 

CATGCAGANTAAAGTACATATATGTAAAAAATAAAA 

ATAAATCTTT 338 




180 
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IM000465 



IM000466 



IM000467 



IM000468 



IM000469 



GTGCTCTCCCTTGCCTCTCCTCTCCTGAG 

TTTCTCTGTAGGTGTAAGGGCTGGAGGTG 

GGCCCAAGAACCAGAGATCAGAGGAGGGA 

ACTTCCGGAGCAGAGGCCCTGGGAGCAGT 

GTTAAGCAGGCTTTGGCCAGGTCTGGAGG 

TGTCCAGGCAGGGAGGTGGAGCTGGAAGA 

GACCAATTAGTCAAACGGCTGCAATTGGC 

CATTTGGAAGCAATTAACAGGGTCTCCAT 

TACCATATTATGCCCCTCCACCCCCTCCA 

CACTCTACTAGGCTCTGCTCTGTATGGAA 

GGGGGAAGGTGGAGGCTCANCTCAAGCCA 

GGGAGACTACAATGGAGGCCCAGTGCTCG 

CCAGGATGCACACACTCAGGCACCCTCCG 

TGTGAGGAGGGGAGGGCAGGGCAGCATCT 

GAAGCAACCTGTCATTCACAGCCTGANAG 

ANGGTGGGAACAANGGCTTNCAAAGCCAA 

GAANGCANGTGGNTAGAAATGCANGAAAA 

CCTCTCTGGTAAGAAAGGCTGAANGAAGC 

AGCTAGGGTTGTAAAACAAGANCAT 



CTCCCTCTCCCTCTAGCTGGCCTAGCAGGGGCCAAT 

ACAACTGCAGGGAATCAAGGAAGAGCCTTTTCCTGA 

ACTGTCCTGGATGCCCCAGTCCAACAGCAACTCCCA 

CTTGCCCTGGCTTGGTTTGCTCCACTGTCCTGAAGG 

CACAGTGTGATATCCCAGACCTCCAGCGAGACAGCC 

CAACCTGCAAGCCCTGATGGGAGGGGTGGCCTGAGA 

CAACAGTACCTACATG 



CATGGACTCCAGGGTCAGGGTGTAAGAAAAAGGTGG 

AGCCTGCTAGGTGTGGTGACACACACCTTTAACCCC 

AGAACTCAGAAAGCTGAGGCAGGTGACTAGCCAGGA 

GTTCAAGGTCATCTAGTTCATCAGATCTATAGAGTG 

AAACAGCCAGGCTACATTTGAGATC 



GCTCAACACTTAAAAGCGCCTGCAGAGGGGTGGGGG 

TTTAATTCCCAGCACACACATAGTGGCTCAGGGAAT 

CTGAAGCCCTCTTCTGGCCACTGCGTGAACTGCATG 



GTGGGAAGCTATACGAAAGTAAAACACACTCTAAGA 

AAGAGAACAGGCTGCCTGGGAGAGGGAGGTGCCAGG 

GGCTTAGACAGGAAGGTAGTTTTCAAAAACTGAAAA 

CTTAAGCTATCTGAATGAATGATACAAAATAAAAGA 

AGACACAAGAATTTCCAGTCACCTGAGATATCTCAC 

ACTCCTGTTCTTTCAACCTTCTAGCTGAAAGGAGAA 

AGAGCCATG 



CATG G AAGGAG TT ACAGAGACAATGTT TGG AGCTG A 
GACGAAAGGATGGACCATCTAGAGACTGCCATATCC 
AGGGATCCATCTTATAATCAGCCTCCAAACCCTGAC 
ACCATTGCATACACCAGCAAGATTTTGCTGAAAGGA 
CCCTGATATAGCTGTCTCTTGTGAGGCTATGCTGGG 



K Fgf3/Fgf4 




B AI550057 




K I Fgf3/Fgf4 









IM000470 






181 
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CATGCTTAGATTGACCGCAATATGTGTGGTACTCTT 

CAGACTTTTAAAGATTTGCTGAATATCCTATTCCCC 

TTAAATTGTGATCACCCTAGCTAGATCTAATCTTAG 

ATCTCGAAAGTTCTACAATTTGCCTCAATTTGATTA 

CTGTTTTCCTCCTTGAAGAC 



CTTGCCTTGGGAAGTGAGGGGTTCTAATGAAGGTTG 

CAAGCCTGTCCACCCAGGGCCCTGCTAAAGAAGGAA 

TGGTCCCCAGCCTGTTTTGTCCCCTCTGTGGCTTCT 

TAGTTCTGGACACTGAGCCAGTCTGGGCAGCAGGCA 

ATTCACACTGTGAATTTCTGTGGAAAGCATTTTGGG 

GGTTCTGAAAGCCCTGTACATTCTGTGTTAAGGACA 

GAGGGCCTCCTGCATG 



CATGGGGG CTATG T CCT AGGGT AG ACACC C CCTTT A 
TCCCTCACCTCCTTCCCTGTCTTAGCAGTGGTGTCC 
CCCACTGTGACTCTACTGCATCTGGGAGCTGTCTCC 
CGGGGGACTTCCTCCTGCTGGAGTGAGTAGGTGGCT 
AGGGCGAAGCCTGTGTAAGAGGCAGGAGGTGTTTTG 
CACAACTCCAAAGGGTGCAGATCCTGCTGGCTCCAG 
CTTCCCAGGGCCAGACCCCCAAATACCCTTCACCCA 



GTGTATGTTCTCTGGTGAAAGTGTTAACCAGCTCAC 

TCCGTGAAGAGCACGCTGCTTTCAGATCAGTGTTCA 

GAGTCTTGAATAATTGGTTTTTAGAATCATAAAATT 

GCAGTCCTTTACAAAGGACTGGAAGTGACTCATG 



CATGTGAATTCTCTATTTGCAATGTGCTTGGTTCAT 

ACTTCCATACTCTACCCAGAGCCTGTTAGAAAAATC 

ACTCTTCCCCACCCTATTCTTCACCAGTCAATATGT 

ATCTAGTATTCTAAACTTCCTCCCTCCTAAGGCAGT 

GGGGAAG 



CATGTGTACTCTCACCATCAGAATTATGAGCAACCC 

ACAATTTCTTCACATTTATAACTGACCCAGTCTGAG 

GTATTGTGCCTTTAGCAACAGAAACTGAACTCAAAA 

CAATCGGCACAC 



CCATATCAGACCAACCTTCCCACACAACAGTAGGCC 

ACCAGGTGGGGGCAAAGTCCTGGGTAAGGTTCTTGG 

CACTGTAATTTTGAATCCCAATAATAATGACTGTGT 

TATTTGCTCATG 



TAAAAC C TTT AGGG AG CTG AT AAAAAT CT AT CAAAA 
CAACACTCTGTCTCTCGTATCCAGCCATCCATG 



TCTGCCCAGCCTTTGCTTCCTCCCTGGTAACAGGAT 
G CTAATT AGAAT T CATG 



CATGTAAAAAAAAACTTCATTAACAACTA 
C AAC AAAGCAG AGAC CTTGGC C CTTGG AT 
TGGGGCCCCTCTGAGAGCTATAGGCTGGG 
ATACTGG 



GTGCGTGATAACCAGGCTGGCAGTGCCCTCTGCATC 

CCACATTGGGAACAGCAGCCTGATACTCCAAGGCTG 







K I Fgf3/Fgf4 






















Ml 1778 
4 






IM000481 





182 
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ATGTCAACATTGAGTCCAGTAAGGACATCGTATATG 

CTGGTCATTATTATAGCTCTAAGGGTTCATACATGA 

GACAGACCACCCCCTTACCCCCTCCCCCGTCTGGGC 

TAAAAGCAGACACACTGGGTTGGTGAGAGAGCAGCA 



CATGAGACAGACCACCCCCTTACCCCCTCCCCCGTC 
TGGG CTAAAAG CAGACACACTGGGTTGGTGAGAG AG 
CAGCAG 



CATGAGAAAAATTTGTCTCTAATTCTCTTTGTTGAA 

TTTTTGTGTGGTTTTGATATCAGGTGATTGTGGCCT 

CATACAATGAATGTGG 



CCAGTGAAGTAAACCCAGCAGGACCCTTTACAAAGC 

CAGGACATG 



TCGGGGGAAAGTTATTTTTATACCTTCCCGCTCTGG 
AT TAAGGGAGGGTAGG AAAGG ATTGGATGAAG CTAG 
AGACAGAGTGGCAGGAAGGTGGTAGACCTGAAATTG 
TCAGACAACCACTTATCGTTGGGAAGGGTATAAGGT 
GACCACAGCACTAGCAGACTGTTCTGGACGTAGTAA 
GGAGTTCCTGCAGGGGAGGAGTGGGTCAGCCTTTGA 
ATCCCATATGGTGGTTCACAAGTCAGCCTACATG 



CATGTGTTTTTAGCAACTGTGCTCATTTTCTGCTGC 

TGCTAGGAATAAAATCAAATCTAGTANAATTGCTTT 

AATACAAAGTTATTGTCATCCATCTCTGAAGATCTG 

AAGTATTGCTGGGGGGTCTCCAACTCACCCACC 



CAAGGGCCTCTCCTCCCACTGATGGTCGACCAGGCC 

ATCCTCTGCTACATATGCAGCTAGAGACACAGCTCT 

GGGGGGGGGGTACTGGTTAGTTCATATTGTTGTCCC 

TCCTATAGGGTTGCAGACCACTTTAGGTCCCTGGGT 

ACTTTCTCTAGCTCCTTCATTAGGGGCCCTGTGTTC 

CATCCAATAGATGACTGTGAGCTTCTTATAAGCATA 

AACTTTCACTTACCACATG 



CATGG TGTT AG CC TCCAGGCAGGAAG CATAC CAGAG 
GAGAACTCCACAGGGAAGCCTTTGTTTTCTGCTGTT 
AAAAACAAAGTATGATGGGGCTTAGAAGAGGCTTTA 
AGAGGTCCTCTGGAGAAAAGAATCTATTTTCCATT 



CATGAGAGGTTTTTAAGTCCTGAAAGACCATCATAC 
CTAGAGT CTATACAACAAATAAACTTGGAATAGAGT 
GAAGCTAGTAAAAATAACTTCCTGAGCTTATGG 



CACAGTCAGGAAGCAGAAAGATGAACGTTGACTCTC 

AGCTCTCCTTCTCCCTTTAGTTCTATGGAGGTCTCC 

AGCCCATG 



CATGATAAAAGTCTTGG AAAGAT CAAG AATTCAAGG 
CCCATAAATAAACATAGTACAAGCAATATACAGCAA 
ACACAGTAGCCAACATCAAACTAAATAGAGAGAAAC 
TTGAAACAATCCCACTAAAATCAGGGACTAGACAAA 
GTTGCCCACTCTCTCTTTAACTGTTCAATAGAGTAC 
TCAAAATCCTAGC 
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IM000493 


CATGGTAGCTTTCTAGTGAGGTCTCTTCC 


347 


IM000494 


AGTACCCTTAGCCAATAAACCATCCCTCTAGTCCCT 

GTTTGTTTTGTTTTTTTTTTAAAGACAGGGTCTCAC 

CATG 


348 


IM000495 


CATGAGCTAGGCCATCTGCAAGCTGGTCTCGTCTTG 

ACCAGGAGTACACAGAAGCCTGGCTCAGGACTTGGT 

AAC 


349 


IM000496 


GTTGTTTATGCAGATCTCTCAGCGTTAGCATTCTAT 

GGGATTCTTTGGAAAGACCTTTTCAGTTATCTTCCA 

TTTCTGAGGCTGTTTCTAGGCAACGGAGTGGTACCT 

TCCTTTAATCTTCCCCTGACCTTTTCTGCCTATGAA 

GATGTTGACTAGTGAGCCCGTGGGGATGTGTATTAT 

CTGTTACATTTATTTATGGCTTGGTAGCGACTCCTT 

GGTTGTTGTTCAGCTTTTCATG 


350 


IM000497 


CATGCCTCCCTCAGCCTCCTCCCACCCCT 

TCCTGTCCTGCCTCCTCATCACTGTGTAA 

ATAATTTGCACCGAAATGTGGCCGCAGAG 

CCACGCGTTCGGTTATGTAAATAAAACTA 

TTTATTGTGCTGGGTTC 


351 


IM000498 


TCTAAGTCCAGTCTTTCACACACACTGACTTTGGTC 

atctgtaatcacaacatg 


352 


IM000499 


CATGCACACAAACTGGCCCTGAACTTTTGACTTCCA 

GGCCTCTGCCTCTCTGCGCGCACACACACACTCGCA 

CTCCTGTATATGAAGCGTATATGTGTTTCTCTGGGA 

ACTGTTTTTATCAGGTGAAG 


353 


IM000500 


GGGCTGAAGGAAAATGTTGTGTCATCTTT 

TGTGGCATG 


354 


IM000501 


CATGTACCACTTTTGCTAATCCCCTAACC 

GCCCCTTGGTAAGCATCTAAAGTGATATA 

TCTCTTGGTCTACTGAAGTTCTGCCCTGT 

CTCCATCGGGGATTCTCGGGAGGCTAAAA 

TTATAGACTATTTGTGAAAG 


355 


IM000502 


CATGTCCTTATGATATGGAAAAA 


356 


IM000503 


CATGTGCCAAGAGCCATTACAGGCTCAGA 
CTAACATCTGCCTGTAAACAACGGTTGCT 
AAGTTT CCAGGGAAGCGTAAG 


357 


IM000504 


CCAGATGACCTTGAACTCAGAGATCTCCTTGCCTTA 

GCCTCCTGGGATTCATAGCCGCTATGCCTCAAGATC 

TCCATG 


358 


IM000505 


CATGTAGTTTGCAAACAAGACATCCCTGGTATATCC 

AGAACCTGAGCTATGC 


359 


IM000506 


GGATATAGTGTCAAACAGTCTGATGTATTCATAGGT 

TTGTATCCATAGTTATCAAATCTCTCATG 


360 
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IM000507 

IM000508 

IM000509 

IM000510 

IM000511 

IM000512 

IM000513 

IM000514 

IM000515 

IM000516 

IM000517 

IM000518 

IM000519 

IM000520 



CATG TACCACA CA CAGACTTGGTAATAAG TTAG ATG 
ATAATTACAAAAGCAACAAATAAAACCAACAAAACA 

AAACAAAGCTTGGTAATA 361 

GTTAGGAGCACGAACTGCTCTTTCAGAGGACCTGGG 

TTTAATTCCCAACACTCACATG 362 

CATGGTCAATGATAAACATTCCAAAACACCAAAACC 

ATCCTCTCTGTACAGGCTATGATGATTCAACTGCTG 

CCCTTCCTCATTTCTTGTTCCCAACTCCTACTGAAT 

atttcctgcat 363 

CATGATAGAAGACCACGTCTGGGATGGGGTAAGGGT 

TTCTCAGAGTACCTTGCCCTGGGGCCACATCCTAAA 

TCTACAACAAAGCTGACCCTA 364 

CAAGTTTTTGTAAGGGAGCTAAGAAAGGCATTGTTG 

GTTAGGTTGGAAAGAGGGGGCAGGACCTGGCTCTCG 

CTTCAGCCCACTCCCCTCTGCCCCCCAGCCTCAAAC 

ACTTTTACCCTAGCATAGCAGAAACATG 365 

CATGAACTCAGTGGGCAGATGAAGAGTTTTTGTGTG 

AACTGGGGCTTTGCCCTTATCATCCTGTGTGTTCTC 

CTGGTGACCCTCAAGCTTGGCTGCAATGATCCCCAC 

TTACAGAT 366 

GTTTATTACTCCAATGATTCGCACAGCCGGGTTGCA 

AGTCTAAGGCAGGCTGTCTGCCTTCCTGGAGGTACT 

TACCCCACCTCCCCCTCTGGGGGAGCTCCACTTGGC 

CATG 367 

CATGATTTTCAGTTTTCTTGCCATATTCCACGTTCT 

ACAGTAGACATTTCTAAATTTTCCAACTTTTTCAGT 

TTTCCTCGCCATATTTCACGTCCTAAAGTGTGAATT 

TCTCATTTTCCGTGATTTTCAGTTTTCTCGCCATAT 

TCCAGGTC 368 

GTAACCACTCATTTACCTGCCCCAATGATGTCTGGG 

CCAAGGCACTTTTAAATTCATATCTACTGTGACTAT 

AGGTGCCCATG 369 

CATGACACTGCTCACTGTTGCTCTCTAACCTTGGTC 

CAG 370 

GNGCTTGGCAGAGTAGAGAAACTCTTTGGGAAACTT 

GGTTCAGATCCAGACATG 371 

CACCTCTGCCTCAGTTTCCCTGATTATCA 

ACAAGTGCTCATG 372 

CATGTAACTCAAGAAAGTCTAGTAGGCGTAGTGGTA 

AATGCCTTTGATCCCAGCACTTGGGAGGTAGAGGCA 

GGTGGGATCTCTACAAATTCAAGACTGGTCTGGTCT 

ATATAGTGAGTTCCAGGCCAACCTTCACATTGAAAT 

TCATCTCAAAACAATAAAAATAGAGGAAGATATAGT 

CAGGCAC 373 

GAAGACATTCATTTTTTTCTTGGGAGGGGATAGAAT 

CCAAGGCTCCAAAGCAGAGTTCATG 374 
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IM000521 


GACCACGCTGGCCTCGAACTCAGAAATCTGCCTGCC 
TCTGCCTCCCAAGTGCTGGGATTAAAGGCTGTGCCA 
CCACTGTGCTTACTGATCTCTTTGATGTCCCAGTTA 
TAGCTCTTGGGTTCCCCACCCATTTGTAGGGGGACC 
CAGG ACAC CTCAGAG CT CT CC CAAG T CTAAAAAGGG 
CAGGGTTCCTGGCTCCCTTAATGCCTTATCAAGCAC 
AACAGAACTCAGGGGCAGAAAATGTTCCCAGGAAGA 
ACTTAGCTGTGGGGAGAGTCATG 


375 


IM000522 


CAITTTTCTTTATAGCTGAGTGTTATTCCACTGCAA 

AAATTTGAATATTCCACTATTCTGTTGATGAATGTC 

TAGGCTGGTCACGTTCTCTTGCCTTTGTGAATGGAG 

CAGCAATAAACATAAGTGGGCATG 


376 


IM000523 


CTCCATTGGGCCGAGTGAAGCTGTGGTTCAGAGAAA 

CTCTATGGACAAGCTTGACTTCCAGAACATTGACCT 

GGTCTCTGAGATCAACAAGCGTAGGAAAGCCATG 


377 


IM000524 


CATGGGAAAGTAATCCGTGGCTAACACAAAGGGGAA 
AT AAAG T AATATT 


378 


IM000525 


CATGTAGGACCCTGAATGCCAGCAATGAACAATACC 

AGCTTGGTTTTCCGACTCTTGCTTTCTCCTCCCTCC 

ACTACTAACTAGCCTCACCGTTGCATCTTGTGACTC 

AGAGGTCTTGTTTCCAGGGCTTCCTTCCTTCCAGTG 

TTCTTCTAATGCATCTAAAGTGAAGGGGTGG 


379 


IM000526 


CATGCAAAGCCTCTGCAGGGCCGACAGCAAGGAAGG 
CCCTTCTAGATCTCCAGCACTCTGTCAAAAGCCATC 
ACTCGGCAGGCAGGCAACCACAATGTAGGGAAGACC 
TGTAAAGCCTTCAGAGAGGAACAGCTGGCAGCCCCT 
GGGTCACTCAGAGTGGCCAACAGCTACTCTTGTGGA 
G ACAG CAGGAGGAGG CCTAGACT ATAGAAGG ATGGA 
GGAC 


380 


IM000527 


CATGCACACAAACTGGCCCTGAACTTTTGACTTCCA 

GGCCTCTGCCTCTCTGCGCTCACACACACACTCGCA 

CTCCTGTATATGAAGCGTATATGTGTTTCTCTGGG 


381 


IM000528 


CATGAAACATTATTTNTTTTGGAAGTCTG 

CAGGTAAACTTAAATAGGTTAA 


382 


IM000529 


AGCAAGAACAAAGGAAGTACTTCACCTGATAAAAAC 

AGTTCCCAGAGAAACACATATACGCTTCATATACAG 

GAGTGCGAGTGTGTGTGTGAGCGCAGAGAGGCAGAG 

GCCTGGAAGTCAAAAGTTCAGGGCCAGTTTGTGTGC 

ATG 


383 


IM000530 


GATTTTTATTTTCCTTAGCATCCTGATTGGAGATGC 
CTGGGTG CACATG 


384 


IM000531 


CATGTAGAGACTGCCATATCCAGGGATCCACCCCAT 

AATCAGCATCCAAACACTGACACCATTGCATACACT 

AGCAAGATTTTATTGAAAGGACGCAGATGTAG 


385 
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IM000532 


GACCTGTACCCTACCCTCTGATGGAGGCCATCTATT 

TGCCTGTCCCCAGGAGTCCCCAAACTGCTCAAAGAA 

CAGACTGTGGGCTCTGGAAAGCTAGCAGGTGACCCC 

GGGGGATGTTCTGAGCAGTGCCTTACTGAAGTTTAT 

CCAGGCCCTAGGGTCCCCTCAACTGCTCACACAGCC 

TAGGGTGGGTCTCTTGAGGAGTCACTTGTCACTTCT 

GTTGCTTCCCAAGAGACCCAGGGAAAAAAGGAAGGA 

AGGCCATG 


IM000533 


ATCTCACTCGTAAAATG AACAAAGGGACTG CAGAGA 
TGGCTCTGAGCTTTTAAGACCATAGCCTGCTTTTCC 
AGAGAGCCCAGGCTTCATTTCCCAGCCCACATATGG 
CAGTTCACAACCATCTACAACTCTAGTTCCTGGGGA 
TCTCACACTTTTGTCTTCTGTGGGCACTGCGCAAAT 
GTGCACAGAAATACACGCAAGGAAAACACCCATG 


IM000534 


AAGAAACACTCTTAGCTGGGCCTGGAAGTGCACATG 


1M000535 


CTAAAGCAGATTATTATACTTATTCTACTGACCATA 
ATGCAACCACTATTATATAAACAGAACATACTATAA 
AGTGAATAACATTAGGATACAAAATGTATAAAAGGG 
GAGAGAGGATAACCATTGTGAAGTATGTTTAAATAA 
AATG T TTGGG ATTTGAG GAAATTAATAAATTAG TTA 
CCCTTTTTGCTTTGGGGAAAGAAAGGCAGCATG 


IM000536 


CAGCCCCAAACCCATCAGCCTGAGACTGATGCACAG 

GAGGCAGGCCAGTTAGTTATTCTCTGGGCCCCTCTA 

TTTTGCCTTCTGTAGGTTAATCCCACCGCTCCCAGT 

GCTGGAAAGTGCAAGCATTGTGGGAAGTTAAAAACG 

TGCCACCATG 


IM000537 


CATGGACAATGCACCCCTCAAGCAGTGTCTTCCATA 

CAGACAAGCATATTTATTTTCTATACAGACAGCAAC 

TTTGCTGAGGTGTAAGG 


IM000538 


GGATGAAGAAGCCCAAGGTATTAGGTCAGTCTTGCT 

CTGACTTCTCACAGTAAAAATACAACTCCCAGGGAC 

TAAAATGACACAGAACAGCTTAGCCTCTGGACATTG 

CTTTTGGATTGCAAAGTGATAAGTGAAAAAGTAATA 

AGTCTATCTACATTGGAAAACATTTGGTAACTTCAT 

TTAAACACACTTCCCCATG 


IM000539 


CATGTCCTACATTGGACATTTCTAAATTT 

TCCATCTTTTTCAGTTTTCCTCACCATAT 

TTCACGTCCTAAAGTGTGTATTTCTCACG 

TGTATTCGTTGGTTGTTGGTTTAGTTCCT 

GGGAGCTCTGGAAATCTGATTATT 




TGGAAAATGAGAAACATCCACTTGACGACTTGAAAA 

ATGACGAAATCACTAAAAAACGTGAAAAATGAGAAA 

TGCACACTGAGGGACCTGGAATATGGCGAGAAAACT 

GAAAATCACGGAAAATGAGAAATACACACTTTAGGA 

CGTGTAATATGTCGAGGAAAACTGAAAAGGGTGGAG 

AATTTAGAAATGTCCACTGTAGGACGTGGAATATGG 



CAAGAAAACTGAAAATCATG 



IM000540 
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IM000541 

IM000542 



IM000543 



IM000544 

IM000545 

IM000546 

IM000547 

IM000548 



TGACATACAGAAAGAACACAAATACCTGTAGCTGCT 

GTGACAGGACCAACCATTCTAAATATCAAAGCAGCT 

GTTGACACCTAAGGACTGGTCTGACTGCTAGATCTA 

GGAGTTTCAACTTGCAAAAGCTGGCTTGATGCTCAT 

G 395 

TTATATATATATATCGTTTTCTCTTACTCCTGAATC 

AGTGACATG 396 

CATGTCAGCCCTCAGCTTTACACAGGTGTCAAAAAA 

AAAAAAAAACACTGACTGAGATCTTCCGTCTGCCAT 

TAGCTGTTATTGTGTACATTAAGTAGAATCCACTGC 

TTAACCCAGGCTACTGGGCTCACCCCAGTATTCAAG 

GAGGTGCCACAGGACTCAAAGGATACAGAAGTTACA 

TATTAAAACCCAATCTCGTAGAGGATTCAGAGGAAC 

TAAGTTTGGTAGGGGCACAGATTGTAGTACCATTAA 

GCCCCTCTGTTCCTCGTGGAGAACCACTACTGTCCA 

GCAAGGCGGGAAGGACCCAAATCAAGCAAATGAGAC 

TTGTTCTGG 397 

CATGATANATCCCTTTTTGTGAGCATTCC 

ATAGCCTCAGTAATAGTGTCTGACCTTGG 

GACCACGCTGTATCCCACTNTGGGACCTT 

CTTTTCNTCAGGCTACTCTCCATTTCCAT 

TNCTGTAATTCTTTCAACAGAAACATTTA 

TGGGTCANAGGTGTGACTGTGGGAGGACA 

ACCCCATCCCTCACTTGATGTCCTGTCTT 

CCTGCTGGAGGTGGGCTTTATAAGTTCCC 

TNCCCCTACTGNCCAGCATTTCATCAAAG 

ATCCCTCCCTAGGAATCCTGGGAACCTCT 

C 398 

GATAAGCTTATCTTGAACTTGAATGTATATGGAGAA 
GCAGAAACCTTGAAACAGCCCACAGAAACTGAAGAA 
GGATGAAGGTGGAACTCTCAGCTGGAATATTCATG 399 

CATGTTCCCAGCTGGGCAAGGCCTCGGGTTCCTCGG 

TGAAGAGTGTGGACCAGCCGATGAGCCCTCCGACGT 

GTGGATGAAACGGCTGGCTTTTGTTTAGTTTTGTTT 

TAACCTCCCCAACGAGACTTTGATCAGCTCCACCTC 

GAAAATGTTCGCGAAAGATGCGGAGAGCCTGAGGGA 

CTGCGGGGCAGCAACGGGCTCCGGCCTAGCCCGGCC 

CGCCGGCCCCCAGA 400 

ACCAAGTGTTAATAATGTACTGATGGCTTCTGCCTG 

TGGCAGTACACTTGTCCTCTACACATG 401 

CCTTACTGCAGAGATGACTCGGCCAACGGCTTCGAG 

CCCCTGACCACTTCCTCAGGTTTGGTTTTGTTAGTT 

TTTTCTCACAGCAATGGGAAGCATAATCAATACAAC 

TTCCCAGAATGCGACCTGTGACAAGGCCAATGAGCA 

GACTCAAGGCTGGGCACATAAAAGCACCAAAAAAAA 

AAACTCCCTTGCAGTTATTGTTCATG 402 
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GACTGAGCCTGCCTGGGGCCGTAGGGAAG 

GGGGGGTTGGACCCTCTGGTATTTGCAGT 

TACCACTGACAGGGTTTTTCCGAGATGCC 

AGTGTCAGGGTGTTCGGTGCTGACCCCCC 

AGGGACCGTGCAGCCCCGATGGCTGTCTC 

GGTCCTCTCANCTTTTCCGCCACCCCTGG 

GATATTTCAGGACTCANTCCCCGCAACAG 

CTCTGACTGAGGTCAGCTCTGTGACCAGG 

GNCCCTGTCCCCGGTGTGNNGTGTATTTG 

CATG 



CATGTAGAAGGCAGAGGACAACCTTCAGGGATTATT 

TCTGCCCTTTCAC 



GTTCCTCCATTCTGCTGCTTCTCCCTGATACATTGA 

GTTACAGCAGCCCACGCGTACACACTCTCGCACATG 



CATG CCAC CAACAAATAAG T AAGTAAAAAAG AAGGA 
AGGAAGGAAGGAAGGAAAGAAAGAAAACATTTTAAA 
TCTGTAAT 



CGGAGCTTAGGTCTATCATTTAAAGATACAACCAAA 

TAGGCAGAATCATTTCCTGAGGAGCCCATTTTCTTT 

ATCTCAGGTCCTGCAGATTTCTCCCTGGTATTATCA 

GGGAGGAGCAGCAGCTGAGCTATCCTATCTCCTTTA 

CTAATAGAAAAAACGCCTTTAGGGCTTGAGCACAGG 

ACCTGTATTTCAGGGGAATGTTGACAATCCATAACT 

CCAGGGTGGACTACTAAGCCCTGCAAGGTGAGTGAA 

CCCCGGCCGAGAATAAGGCCCATG 




CATGGC CTGAGAGTTGGAAAGAG TATTG TAAGCAGG 
GGTTGTTCCAGAAAGTTTAGAATATACAGACACTAT 
ACTCTATCCAGACTTCTTGGCACAGGGAGTTCAAAT 
GTAGACTCTGAGCCCCGTCCTGGGGCAGCTTCTTCC 
ACC TGCTTTGGGT AG AAG CAGG CAG A CT CTGGGT AG 
ACTCTGATTCCAAGGCTAAGTAACCCCTGAACCCAG 
AACAGTGTTTTC 


408 


D 


CCAGATATCATACTGAGTTCGTAGGTGGTTTTAATT 

AATCACGGGCCCCTGGCATG 


409 


D 


TTGGTGATCCAAACCCAAAGAGACAAATGCTGAATG 
TTCACTCTCATTTTCTGTTCTTAGCTCCAAATCTTC 
AGATATGAGTAAG CAACACATAAATTATGAAGGGAC 
CATACTGGGATGTAGGGGGCTTGCATG 


410 


D 


CATGAGCACTGCTCTAGGGACACCTCCCA 

TCCCTTCCTAGCACCCCAAATGCCCCTTC 

CCATCTCTCCTTCCAGAAGTTGGA 


411 


K 


ATATAGCTGTCTCCTGAGGGCCTATGCCAGTGCCTG 
GCAAATACAGAAGTGGATGCTCACAATCATCCATTG 
GACAGAGCACAGAGTCCCCAATGAAGGAGCTAGAGA 
AAGTACCCAAGGAGCTGAAGGGGTCTGAAGCCCCAT 
AGGAGG AACAT CAAT ATG AACT AAC CAG TGC C CCCA 
GAGTTCCTTAGAACTAAACCACCAATCAAAGAAAAC 
ACATG 


412 


R 
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IM000559 

IM000560 
IM000561 
I M 000562 

IM000563 

IM000564 

IM000565 

IM000566 

IM000567 

IM000568 

IM000569 



CATGATAAGGTTAGAGTTTTGTGAGCCTCCTTAACC 

TTGCTCAGCAAGCGTTGGGCTCTTGGCAGCCGAGCT 

GCCATCTTTCTCATCCCCGATAGAGCCAGCCGCCCT 

TGTCGTGTCTTGAATAAGTTAGAGGAGGCATTATAG 

AGCGGACCTAAACATTTGCCTTGGAGCCTGAGGGAT 

GGGGATTGGCTGAATGTGAAT 413 

CAGAACTGTGCTCTTTAGGAAGCCAGACGCTATGCC 

TTAGGCCCTGTTCCCTCCAGACCTTGCTCTGTGCTA 

CAGTGTAAAAGCGAAGATCATG 414 

GAGAATTAGAAAAGAGATAACAAAGGCGAGAAAGAG 

AGGCGTGTGAGAGCATG 4 1 5 

GTTTCCAGATTGTCCTAGTAGCTGGGCTGCAGGAAC 

AGCCAGCATG 416 

GGGGGTGGGGGTGGTAAGAGAAGATTAATTAGCCTA 

GCATATATAAGGTTTTGGATTCAATCTTCAACTCCA 

CCCCTTAAAGAATAAATAAACAAGTAGATAGATTAT 

AGACAGACAGCTAGATGGATAGACAGATAGCTACAT 

AGATAGATAGATAGATGATAGATAATAGACAGACAG 

ACAGATAAATGATAGATAGATGATAGGAAGTCCCAG 

TTAACAAATGGAAATAAAAAGACAAAAGTCCCCTTT 

GTCCATG 417 

GTATATGGAATATGGCAAGAAAACTGAAAATCATG 418 

CATGGTAAAGGTCAGGAGTACACCTGTGCTTCTGTG 

TTCTTCTGTGTTGGCTGACAGCTGGGCAGAAGTGAG 

TTCAGGAGGNCAACCCATACGATGAGACAAGCCGGG 

GCAAAGTGGGATATGTGGACCGCAGCACATCAGAAG 

GGTGTGCCCGACATAAAC 419 

CATGAAGTATATTATTAGAGGGGAACTAGTCTTACT 

GCTGAGCAGCGTGTTGTCTTCTACAGAGGATGTTTG 

TGTTCTGGAATTTAAAATTACTTAAAGTAATAGTGT 

CAATGAAACGTTGTCCGGTGACTTGCTTCTTTTAAA 

TGATCACTGTTAGACAGGGA 420 

AATAATCAGATTTCCAGAGCTCCCAGGAA 
CTAAACCAACAACCAACGAATACACATG 421 

CATGATTTGATAGGGTTATTTGGTTCTCTGGAATCT 

AACTTCTTGAGTTCTTTGTGTATATTGGATATTAGC 

CCTCT 422 

GCAAATAGTCCTTTGTACCGAACTTCCACACACTAA 

TGTAGTGAATTATTTAAAATTTATTCCTTAATCTTT 

TTTTAAAGTCCAGACTCTATCCCCCTCCTTGTCCAC 

cctctgattgttccacatcccatacctccttgcctc 

ATG 423 
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IM000570 



IM000571 



IM000572 



IM000573 



IM000574 



IM000575 



IM000576 



IM000577 



TTCCATCTCTTGTATTCTGTTGCTGATGCTCACATC 

TATGTTTCCAGATTTCTTTCCTAGTGTTTCTATCTC 

CACTGTTGCCTCACTTTGGGTTTTCTTTATTGTGTC 

CACTTTCCTTTTTAGGTCTTGGATGGTTTTATTGAA 

TTCCATCACCTGTTTGGTTGTGTTTTCCTGCAATTC 

TTTAAGGGATTTTTGTGTTTCCTCTTTAATGTCTTC 

TACCTGTTTGGTTATGTTTTCCTGTAATTCTTTAAG 

ggatttttgtgtttcctctttaatgtcttctacttg 

TTTAGCAGTGTTCTCCTGCATTTCTTTAAGTGAGTT 

ATTTAAGTCCTTCTTGATGTCCTCTACCATCATCAT 

g 424 

CATGAGTTTTCTAC TTTTTTATAAAATTATATAAAG 
TCATTTAGTAGAACCTAGCTTTATTTAATTTTACCA 
ATTAATATAAGG C CACTGATATTAT TG ACTTTTGTC 
ACTACAAAATACAGCAATGAAATAATCTTTCTTCTA 
GGCTCCTTCCTCATCAAACTAGTTCTTCAGCTCACA 
TTAATA CTT TTTT CAAGTTGTAAGGGAC CT CAGGGA 

CAGGGGGC 425 

CATGAGCTTATAGTTTCAGTAAGAGAGCATAGATAG 

AATATAGGTGCCTGTGCGCTGGCTCTTTTGGTTGTA 

TTTAAATCCTTTATCTCTGAGAAGTCGGAACTGTTG 

GCAACAGACAATATGGTAGCC 426 

CTGACACAGGT ATGCC CAGTC CATAGTGTG CAGAG C 
ACAGATGG C CAAGGATAAC TAGG AATG AG AC CTACT 
TAACCCAAACTCCAAACATTATGAAACTTTAAAAAA 
ATGACTTCAGTTGAACTTTGCAGGTAACCACATCAT 

G 427 

ATTGTGTCCTTTTAACATTCTTGCTTTAGTAGAACA 

TCCTCTGACCCGTATCTGATTCAGTGAAAAATTCCT 

TCACGAGTCTGCCTTAGCAAAACATCCTTTCACCTG 

TGTCTGCTTCAGGAAAACACCCCTTCACATG 428 

CATGTTGGTAACAG ATACAACAAG CAGACTTAAACT 
AATAAGAAAACAGCTATGATTAATATGTTTATAACT 
T AG CTG AAG AG AATGT ATGGAG C TTTG AAG T T AAT C 
TTTTCATATACACAGGAATGCCTTCAAAAAGCATTG 

CAG CAG ATTTCAAAGGATTAAACTCAT 429 

CATGTGGCGAACCAGCATCACTTTTGCTCTTTCCTT 
ACTAACCCAGGACATCCATCATTATTTTAATAGCAT 
C CAC CC TAG TAGATATAAGGTGATACCTTATTGTGA 
TTTCATTTGCCTTTCTCTGAAGATCACTAACAATCA 
AAATCTGGTTCATTTTATTTATGAATTCTCATTTGT 
CTTTTGCTAAATATATGTTCACAATTCTTTTCAATT 
TAAAAGCAAATTGTTTTGTTAATAATGAGCTAACTT 

TT CAT ACATTG AAG 430 

TTGCTGTGGGCCTAATTCAAGGCTGATAG 

ATCACCACAGAAGGACACTGTTTTCCTCC 

GGGCAGCAGGAAGTACAGGGTAGGGACTC 

TAGAATCACTGCCCTAGGGCATG 431 




191 






































WO 03/008583 



PCT/US01/51291 



IM000578 



IM000579 



IM000580 



IM000586 



GTA CTTGAAGTTT TAG CTAGAG CAAAAAGACAATGG 
AAGGAGATCAAGGGAATACAAAGTGGGAAAGAAGTC 
AGAGTATCATTATGTCCAGGTGATATGATAGTATAC 

ataaatgaccctatagattacacctaagacctctac 

AGTGGATAAATACTAAAATATTTACTACACAGAAAT 

CACCCCATG 



CATGCAAGGTATGAACTCACTAATAAGGG 

GATA 



CATGGTTCACACTCCATAATATCTTGTTCTCACTAA 
TTC CTC TAATCC CATAATATACACCAATAATTTAAC 
AAGGGAATTTCTACATTGATTTGTAATAAGGGAGAT 
ACTGTGTGAACTTACCCAACAAAAGTCTCCAATAGA 
AGTGTGGATACCACAGGAAGTCTTGTGACAACCATT 
AAAATTTGGGTCTGATAAGAAGATAACCCTTTAAAT 
ATATAG ATTT ATGTAAAG 



CATGGGCTGGGGAAAGGCAGAGAGAAGAACATCTGG 

ATTGTTCCTAACTTTGCCTTTAAAATGAGACTTCAA 

TAATACTTAGACGTACCAGCTTCTCACAGTCAGTTA 

AAATGTGACACACACACCTCTCAGCAGACTGAATGG 

GTGAG 



AGAGATGGTTGGGATTTAAGTTACCAGGG 
T AGGGTCAC C ACAAT C AACCCTTG ATG C C 
TTTATAGGAAGAAACATG 



CATGGAAGTCTAAAAGACATTAGGTTCTGGATGGAA 
GAAGAGAAAATTATCTTTAAGTTTTAGAAAAGGGAT 
GATAAAACAAGTCTTAAATCTTCTCAATTTTGCCAT 
AATTCATTTGAATTAATATTGGTAAATGCTTTGTGT 
GGTCCCATAAAGTTCAATGTGTTATATCACTAAGTA 
GTTATTTGTAAAATTATAAATAG CCTCTAT 



CTTGTGAATTGTTTAACTGTTTTGAAAAAGTAGATG 

TTTTCTCTATTTATTTTTGGGACAATTATCAGAATT 

TGAAACAAACTGTGTATCTCTTATTTACTTTCTGCT 

TAACCCCCATG 



CATGGTTGCTATATTCATTAACACAAATCATTTAAA 
AT C CTTAATG T AAAATGGG CACATTT T CAAAATTAA 
AAT AT ATG AAAA C CAAT AAAG AT AG AAAATT T AGG A 
AAAAAAATAATCCAAGCAAGATGTTAACATCCAACC 
ACAGCAGCATATTAGCAGCAGGACAAAAATAAGGAC 
AACAACCAAGAAAGGGATTGTGGTTAATGTATGCCT 
CATTGGAAGGGATAATAGGATGTAAAAGTGTGACAA 
TAAAGAGAAAAAAATCTCTTTTAAAATGTAAGTTAA 
AATAATAAAAATAATTTAAAAATTGGTGTTCTCAGG 
GCTGGATAATATTACTAACAAAACCAGGGAATTATT 
AATAAAAAATCTCTTATCAGTTAT 



AACAAGTTTTAAATGGGGCATAGTGGATCACATTTG 
TG ATC C CAG CACTTGG AAGGTAG AAAT AGG T AAATT 
AAGAGTTCAAGGTCATTTCTCAGTTATGTAGTTGTA 
CATTTCTAGCGATGTAGTTGAGTTCAAGGCCATG 
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IM000587 


GTCCTCCAATGTGCATTTCTCATTTTTCACGTTTTT 

CAGGGTTTCTCGCCATATTCCATG 


441 


IM000588 


AATTGCATTGAATCTGTGGATTTCTATTAACAAGAT 

GGCCATTTTTTTCCTATGTTAATCGTACTGATCCAT 

CAGGATGGCAGTCTTTCCATCTTCTGATATCGGCCT 

CAATTTCTTTCTTCAGGGGCTTGAAGTTATCGCCAT 

G 


442 


IM000589 


GGCTAGGTACTCCTAAACCTTCCTCTGCTATCCTAG 

GCCCAATAGAAAAAAAGTGGCCCATG 


443 


IM000590 


AATAATACTTTCACTGTACTTTAAAATATTATCTCC 

TATCTCACTCTAATACTTCTGTGAAAGAAGCAATAT 

CGTCTCTTTGTAGATAAAAATGGCTGAGAAGGGCAC 

CTTCAAGACACTAAGTGACTAACTCAGACTCAGAAG 

TTCAGAGACCATG 


444 


IM000591 


CATGCTCTACTATGTTCACAGCAGTCTTATTTATAA 

CTTCCAGATACTGGAAGCAACTCAGATGTTCCTCAA 

TGTAAGAATGGATACAGAAAAAATATGGTACATTTA 

CACAATGGGGTACAACTCAGCTATTAAGAACAATGA 

C 


445 


IM000592 


AAAACCGAAGAACAATTAAGCTGTAGTTC 

CCAAGTGTAATTATATTATGGTTGTTTCT 

GCTTGCTTTATATCCCTATATACAATTTA 

TGATTCAAGTATTAGTGGGAATAGACTAA 

TGGCATG 


446 


IM000593 


CATGCCAAGCCTTCTGGTATCACCCTAAAGGC 


447 


IM000594 


CATGCTCTTCTCTGCTGTTCTTACTGAATTTTTAAT 
AAGAACAATTCCACACAGCTCGAAAGCACTGCTCAA 
TTAAGAGATATTCCTACCAGGCATCTTTGGAATCCT 
GCAAGCACCTCTTCTCTGTTTCCTGATGACCCTCAA 
TTTGGTTGTGTCCAGAGGTTGGTGGGGAGGAGGGGA 
GGGGAAACG AAG CTT ATTTT TTTTTAATTG CAAG TT 
CAATTTTACAATGTTCTCGAT 


448 


IM000595 


CATGCTAGGCAAATGCTCCACTGAATGAATTACATT 

TCCAATCCTTTAGATGCATTTTAAAGAGAAAAGATT 

GAGTACTGAAGTTTTGAATAGAATACAGGAATAAGG 

GACTAAACATATATATAGCCTTATATAGAGAAATAT 

TAAGTAAGTAGTAACTTTGCTTGTGTGTGTGTGTGT 

GTTGCACAC 


449 


IM000596 


CATGCCATTAGTCTATTCCCACTAATACTTGAATCA 

TAAATTGTATATAGGGATATAAAGCAAGCAGAAACA 

ACCATAATATAATTACACTTGGGAACTACAGCTTAA 

TTGTTCTTGGGTTTT 


450 


IM000597 


CATGCACAGCTGGTGAGTGAGTTGTCTTCTGGTACA 

AAAATCTCCTCACAGGCACATTTACAAGTGCCTATA 

TCTTTGCTAGCTTCAAGAACACAAAGAAGGGACACA 

CAAAAGCTCTTCTGAGTCTCCTTCTCCTGCTGTTAT 

TTTG 


451 
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IM000598 

IM000599 

IM000600 

IM000601 

IM000602 

IM000603 



IM000604 

IM000605 

IM000606 



atcgtcaaagttagcaaaattataaatgtgaaagtc 

ATG 

CATGAATTATGTTTGTTTTATTTCTTTTG 
T AC ATCATTCAATG C AGTAAT CTAAAGTT 
TGGGGTCTTGGTCTTATATCTTGGAACTT 
CAGTGACTTATTGGTTCTAACG 

AGAGACAGTCACAAAAGGGGCCCATTCTTGTTAAGA 

ATGGGCCAGTGGAGAAGTTCGGGTTAGTGGAGTAGC 

CTGCCTCAGTTTCCTCCTGTCTTCTGTAGTTAAATG 

TGTTAATGGTTAACATG 

CATGTAGCATTTATCTTAGCCAGCAC 

CATGTACAG ACTATGAACAGGAAATG TT T TTG CAAA 
TAACTCTGTG CATTAGAAT TTTCTT CAGAAATAT AA 
CCATTTTGACAGTTGTAGGTTACACTTTTAAAATTA 
CAAAATCAATAAAATTGATCTACAAACCGAGGCCTA 
CAAAACCCTTGCTGGATATTGAAGACGGCATAATAT 
TAAAG 

AATTCCCACCACCCACAGGGTGG CT C CATAAC CAT C 
TGTAACTCCAGTCTCAGGGACTCCAAGGCCCTCTTT 
TGGCTTGCAAGGGCTTGCACACACACAGCGCACACA 
TG 

CATGGTGAATGATTGTTTTGATGTGTTCTTGGATTT 
GGTTTCGAGAATTTTATTGACTATTTTGGCATTAAT 
ACTCATAAGGGAAATTGGTCTGAAGTTCTTTCCTTG 
TTGAGTCTTTATGAGGGTATCAATATAATTGTGGAT 
TCATAGAGCAAGTTAGATTGTGTTCCTTCTGTTTAT 
ATTTTGTGGAATATTTTGAAGAGTATTGGTATTAGA 
TGTTCCTTGAAGGTATGATAGAATTCTGAACTAAAC 
CCATATGGTTCTGGATTTTTTTTGGTTGGAAGACCA 
ATG ACTG CT T CTAT TTCTTTAGG TGTTATGGGACTG 
TATAGATGG TTTAT CTG AACCAGATTTAACTTTGGT 
ATTTGTTATCTGTTTAGAAAATTGCCCATTTCATCC 
ATATTTCCCAGTTGTGTTGAGTATAGGCTTTTGTAG 
TAGGATATAATGATTTTTGAATTTCCT CAGTATGTT 
TTCTTATATCTCCCTTTCCATTTCTGATTTTGTTAA 
TGTGGATACTATCTCTGTGTCCTCTGTTTAGTCTGG 
CTAAGGGTTTTTCTATCTTGTTGATTTTCTG 

CATGGGTTAACAGTGGGCCCTAAACTTGAACTAGAA 
AACT TAAAG ATG CT CATAGGGAAGAAGAAAAG AG CA 
GAAAGCTTAGCTTCTAGACAGGGGTAAGGCTTAGAG 
CTCAATAAAAAAGGAACCCC 

CATGGCCTGTCTCAGTTTACTTCACAGCTGAACAAG 
AGG CAGAGAGTG ACAGGTAG 
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IM000607 


CATGCTCGCCAGTCCCAGAACCTGGAAGG 

CTGAGGCAGGAGGATTAAAAAGCCTTGGG 

GACACCAGGCTTGGTGGCACCGGTCGTAA 

ATCCAGCACTGGGGAGTTAAGAAGCAAGT 

GAGTCACATCTGTGAGTCTGAGGCTATCT 

TGGTCTACGTAACCAGCTCTAGTATAGCC 

AGCCTGGGATACATAGTAACCAGTTCTAG 

tatagccagcctgggatacacagtaacca 

GTTCTAGTATAGCCAGCCTGGGATACACC 


461 


IM000608 


CATATGCGTATTCACATTTGTGTGGGAACGTCCTTG 

GAGAAAGCAGGAGCAGGAGTTACAGACAGTTATAAG 

CTGCCTGACCTGGGTGCTGGGAAACACCTCAGGTCC 

TCTGGAAGAGCAGTAAGTCCCCTTAACCAATGAACC 

ATCTATCCGTCCAGCCTACATTTAATTTGTTTTCTT 

ATTTACTTTGTCTGCATG 


462 


IM000609 


CACACACACACACACACGGCTGGGGATCCAACCCAT 

CTCGTCCTTACACGTGCTCTACCATCACGCCACACA 

TTTCCAGCACNTTTATCTGAAGTGTTTCCTTTTATT 

TGTGCATG 


463 


IM000610 


CATGCCTGGTGCCTGCAGAGGTCAGAAAGTGTTGGA 
TG CCCTGGAATTAG AGTAACACATAGTTATAAG ATG 
CTGCGTGGGTGCTGGGATTTGAACCCTTGTCCTCTG 
CAAGAGCAGCCAGTGCTCTTAACCACCGAGCCATCC 
CTCCAGCCCCTGATTACTCACTCTTCACGGCCTCAA 
TCTTGTAAGGAATATTGAGGCTGCCAAGTGACGCAA 
GAGCACCTAGGAAGGCAGCCACATCGGTGGCACTCT 
GG AAG CACTG CG AGGATG ACTG GACACATTG CCGGT 
TGTC 


464 


IM000611 


CATGCTGGCCATTTATTTTGATTTAAGTTATACTCT 
AGACCTTTGTAAATATTAGCCATTG CATATTACAGA 
AATTT CTTAG CAG AGATAGT CT CT CACTCTTAGTG A 
TGAGCAAGCTGGAGCTCAGCATTATTCTCCCAGCTA 
AGATACAGAATTACAGACGTTTATGACGGACACATC 
TTGGATGTAGTTACTTAGTCCAC 


465 


IM000612 


CCCCCCCCGCCCCTGCCAGACCGCAGCCCCAAGCAC 

AGGATG 


466 


IM000613 


CATGCCTCCCTCAGCCTCCTCCACCCCTTCCTGTCC 
TG C CT CCT CATCAC TGTGTAAATAATT TG CAC CGAA 
ATGTGGCCGCAGAGCCACGCGTTCGGTTATGTAAAT 
AAAACTATTTATTGTGCTGGGTTCCAGCCTGGGTTG 
CAGAGACCACCCT 


467 


IM000614 


CATGAATTCAATGGTGTG CTTGCTATAAATGCAAAT 
AAACCATATATATCATATTACACTCAATTTTAAATA 
TTTTT C CTAATATTAATAAAGGTGATGGGGAACTT 


468 
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IM000615 



IM000616 



IM000617 

IM000618 



CATGTCTACTTTATTGCATATTAGGATGT 
CAGGTCCTGCTCGTTTCCTGGGACCATTT 
GCCTGGAAGACATTTTTCCATTCTTTTAC 
TCTGAGATAGTTCCTGTCTTTGTTGTTGA 
GGTGTGTTTCTTGTATTCAGCAAAATGCT 
GGATCTTGTTTGCGAATCCAGTCTGTTAG 
CTTATGT CTTTTTACAGGTGAATTGAGT C 
CATTAATATTGAGAGATATTAAAGAGAAA 
TGACTTTTGGTTCCTGATATATTTGTTTT 
TCTAGTTAGTTTTGTGTG CTTGGGACTCT 
CTCCCTTTGACTGTGTTGTGAGATGCTTA 
ATATCTTGTCCTATCTTTGGTGCAGGTGT 
CTTCCTTGTGTTAGAGTTTTCATTCCAGG 
TTTCTCTGTAGTGTTATGTTAGAAGACAT 
ATACTGCTTGAATTTAGTTTTGCCTGGAA 
TATTTTGTTTTCTCCATCTATGTTGATTG 
AGAGTTTTTCTGGGTAAAATAGCCTANCC 
TGGCATTTGTGTTCTCTTAAAAGTCTGTA 
TGACCTCTGACTANGCTTTTCTGGCC 469 D 

CATGGTGAATGATTGTTTTGATGTGTTCT 

TGGATTTGGTTTCGAGAATTTTATTGACT 

ATTTTGGCATTAATACTCATAAGGGAAAT 

TGGTCTGAAGTTCTTTCCTTGTTGAGTCT 

TTATGAGGGTATCAATATAATTGTGGATT 

CATAGAGCAAGTTGGATTGTGTTCCTTCT 

GTTTATATTTTGTGGAATATTTTGAAGAG 

TATTGGTATTAGATTTTCTTTGAAGGTAT 

GATAGAATTCTGAACTAAACCCATATGGT 

TCTGGATTTTTTTTGGTTGGAAGACCAAT 

GACTGCTTCTATTTCTTTAGGTGTTATGG 

GACTGTATAGATGGTTTATCTGAACCAGA 

TTTAACTTTGGTATTTGTTATCTGTTTAG 

AAAATTGCCCATTTCATCCATATTTCCCA 

GTTGTGTTGAGTATAGGCTTTTGTAGTAG 

GATATAATGATTTTTTGAATTTCCTCAGT 

ATGTTTTCTTATATCTCCCTTTCCATTTC 

TGATTTTGTTAATGTGGATACTATCTCCG 

TGTCCCC 470 R 

CCATGTCAGGTGGTTAACCTGTGAGTCTAACTTCCA 

GGAATGCAATGCCTCTGGCATCTACAGGCATAAACA 

TACTTGTGGCTTACACTCAAACTGACACACCAACAC 

ATATGTGCACGCGCACACACACACACACCAAATTAA 

AAATAAAATAACCCTTTTTAAAAAAATATAGAATCT 

ATAGATAATTGCTTTACTGCACTCACAAACATTTTA 

GGATC 471 D 

ACACTAACACAAAGAAGGGGATC 472 D 
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Table 3 

MOUSE NOMENCLATURE 
ICSGNM Fscnl 
5 Celera mCG23208 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



HUMAN NOMENCLATURE 
HGNC SNL 

Celera hCGlS970 

MOUSE SEQUENCE - GENOMIC 

CCTCTCAAACTCTTGGTAATTCTCCTGCTTCGGCACGCTGGGGACTGGGACTACACCTGTGTGCCACCATGGCTGGCTATTTCTCT 
CTCTTGAACACTGGAAGAGTGCTCAGAGTTTACTGGATCTGGGAGAAGCTCGAGGCTGGGTTATGGAAGCCGGCTCTGCTTGCTCC 
AGCTCAGGGAGGAGTTGCCTGAGGGCCAGGCACTTCGAAGGACAGATGGGACCCAAGGCCAGACACTGGGCCCCAGCTCACCAGAA 
GTGGAGCCCTGACTGTCTCTGAGAGGGTAAGCTGGGGTGGCTGCCAGGCGGGCAAGGCCAAAGCCTGGCAGCAGCCGGTGGCCCCT 
CTTCTGGCAGAGATATCTTGGCATGAGCCTGGCTCTGCCCATGACACTAAAGTGCCCTCTTAATTAGCCAGGCTCTTGCCAAGCAC 
TGGCCACGATTGCCTTGTTTCACAGAATTCACCTTGGACTGGCACAGATGGGGAGGGTGGATAGCCCGGTGTTTTGTCTTTCTTCT 
AGGGGAGCTGGGCTCAAGGGCAGGACTCCTGGGCCAGCCCAGGTTTTTCCCTCAGAAACCACAGCATGAATACTGGCATGATGGAG 
CACACCTGTAATCAGCAGAAATTGAGACAGGAAGATTGTTGAGAATTTGAGGCCAACCTAGGCTAAATAGGGAGACCCTATCTCTA 
CACACTCCCCCTCCCCCCGCCCCTGGAAATGCTGGAGGGTCTGGGGAAGATGGCTCAGTGGTTAAGGGCACTTGCTGCTCTTGCAG 
GGGACCCAAGTTTGATTCCCAGCATCTATAACTTGGTGGCTCACAATTCCAGTTCCAGGCACTCTGACACCTTCCTGTGGTCTGCA 
AGGCACCTGCATTCATTCTCACGTGCATGCGCACACACATGCGCGCGCGCACACACACACACACACACACACACACATCTCATAAA 
TACAAATAAAATAAATCTTGAAAACAACAGTGACAACAACACATGCTGAACATGGTGGTGCTCCTGACATGGTGGTGCTCCTGACA 
TGGTGGTG CT CCTGACATGGTGATG CTC CTGACATGGTGGTGCTCCTG ACATG ATGGTAAG CCTGACATGGTGGTG CTCCTG ACAT 
GGTGGTGCTCCTGACATGGTGATGCTCCTGACATGGTGGTGCTCCTGACATGGTGGTAAGCCTGACATGGTGGTAAGCCTGACATG 
GTGGTGCTCCTGACATGGTGGTGCTCCCTGCACTGACAGTTCTGAGGAGGTGGAGATAGGAGGATCCAGACTTGGAAGCTTGCCTG 
AGATAGACCCTGTCTCAGAATAGGCTGGAGGCTGCCTCTGCCCTTTTGCTTCTATCTCTTTTTCCATATGTGTGTGTGCGTGTGTG 
CATATGTGTATGCATATTTGTAAGTATATGTATATAAATAAACACACACACACACAAACTTACTCTGTATACTAGGCTGGCCTTGA 
ACTCAGAGACCTGCCTGTTTCTGCCTTCCCAGTGCTGGGATTAAAAGCGTGTGCCATGGGCTGGTGAGATGGCTCAGTGGGTAAGA 
GTACCTGACTGCTCTTCCAAAGGTCCAGTGTTCAAGTCCCAGCAACCACATGGTGGCTCACAACCATCCGTAACAAGATCTGACGC 

cctcttctggtgtgtctgaagacagctacagtgtacttaaataaataaatcttaaaaaaaaaaaaaaaaaaaaaaaaaggcgtgca 

CCACCACTGCCCGGCTAGTTAGCTTTATCTTCCGTGGATGTTTTGTCTGCAGTATGTCTGAGTGAGGGTGTCAGATCCTCTGTAAC 

TGGAGTTATAGACAGTTGTGAGCAGCCATGTAAGTGCTGGGAATTGAATCCGGGTTCTCTGGAAGAGCAGTTCATGCTCTTAAGCA 

CTGCGCCATCTCTCCAGCTGTCCTTATTTATTTTTAAGGGTCTCTTGTAGCCATACAGGCCAGAAACCCACCATTAGCCACGGACC 

TTGAGCTCCAAGTGCTGGGTGACAGGCCCGCATCTCTCCTGGTTTGTGATCTGCTAGGGATGGGGTCTAGGACCTCACACAGGCTG 

CATAAGCATTCCCCTCACCCACCCTCATCCCCACCCAGTCCTGGACAGGCTCTGGCTGTGTAGGCTGGTCTCCTCCTTTCTATCCC 

CCTGCCTCAGCCTCCTGAGTGCTGAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNCTGTGGTGGCTCCCGAGTGCTGTCATCCCAGCACTGGGGAGGTTGAAGCAGGAAGGAGAA 

TCACAGGTTCAAGGCCAGCTTGGTTTACTTGAGACTCTGTCTCAAAAAGACCAAACCAGGGACTGGGAGGATGGCCAGTAAAATGC 

TTTTCCAGCTATCGAGGGAACCTGAGTTTCATCCTGGAACTCATACAAAAAGCTGGCTGTGGTCAGGTGGCGCATGCCTTTAATCC 

CATCACTCAGGAGACAGAGGCAGGCAGATTCTTGAGTTCGAGGCCAGCCTGGTCTACAGACTGAGTTCCAGGATAGCCAGGTCTAC 

ACAGAGAAACCCTATCTTGGAAAACAAAACAAACAAAAAAAACTAGGTGTGGCTAGCCTGTAACCCCAGTGCTGGGTAAACAGGGG 

CAGGTGAATACATCTCCGGGATTCGCCAGCCTGTCCTATCTATGAGCTCTAGGTCTGGGGAGACAGCCTGTCAAATCAATGCAAGC 

AGGTGACAACCGAGGAAAGACACCCAAGGTTGATGCACGGGCAAGTGTGCACACACACACACCACAGCAAACAAAAACTAACAAAA 

cccaaaccatattttgctgtggtggtggttgttaaattttatttattctgtgtgtatgggtatttcacctgcatgaatatctacct 

GTGTAGCATATACATGCCGGGTACTTTCGGAGGTCAGAAGAGGACATCAAATCCCGTAGAACTGGAGTTACAGAAAATGAACTTGT 

GGCTTCTGGGAATCTAACTTGGATCCTCTAAAGGACAGGCAGGACTCTGAATTCTTGAGCCACAGATACAGCTTTCCAAACCCATG 

TTTTGTAAGAGCCACCAGGCCTGAAAACTCTGGGCCATGTCCCGTTTGTTGTGTCTAGGCCTCAGTTTCCTGGAAGGCAGAGAATG 

CGTAGGTCCGTTGTTAGTGGAGACAGCAGTGGTGGTAACAGCCTGGTCTACCCTCTTGGTCAGAGGGAGGCAGGCGGAGAGTAACT 

CAGGGCCTGGGGGCAACACCCAGCTGGGCCTGGGGCTAGTGGGGGCTCAGCCAGGCAGGACGTGGGTCCTCCTACTTCCTAAGCTC 

TGATGGGCAAGTGGTGCCAGTGGTACCAGGCTGCCCTGAGGGGCCCTTAGAGCAGGTGACCACAGAGCCACAAAGAGGCTATTCAT 

GGCCTCCGGTTCACGAGGCTGCCCCTTTATTGAGGGCTTGAACCACAGAAAGCTGTGTGGTCTGCAGGGAAGCTAGTTCTGAGCTG 

TCTGGCCAGCTACAGTAGTGTGTGTGTGTGTGTGTGTGTGTATACACATGGTACTTTTTTCTATCTATCTATCTATCTATCTATCT 

ATCTATCTATCTATCTATCTATCTATCTTTGTGTCTATGTATCTAATAATAAATTGATCTATTTAACTATGTAGATATCAATCCAT 

TGATCTATGTATCTATCAACTGATGTGTATGTATGTATGGATGTACCTACATGCGTACTTGAGGCAGGACTTAAAGTAGCCCAGGC 

TAGCCTTACCACATTTCATAGCAGAGGATGGTCTTGAACTTCAGGTCCTCCTGTCTCTACCTCGTGAGTGCTGGGATTACAGGTTT 

GTGCCACCACGCCTGGCTTAGGAGGTTCTGTGGTTAGAATCCAGGATTTCACTATCAACTGGGCCACATCGTCAGCCATATTCAAT 

ATGCTTTCTTTTACATTCTTACTTATTTACTACAAATGGGTCCCAGGAACCAAGGTCGGCAAGCCTGATGGTGAGTGCTCTTCCCT 

CTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGTCCCCAACCCCACCCCCAGTACTGGGATTAAAGGCATGC 

GCCACACGCCCAGCTCTTATTTGCTCCTTTGAATTAAGGTCTCATGTACACAAGGCTGACCGTTCATGCACAATACAGCTAAGGCT 

TGCTTTGAATTTCTCAGTTTCTTTCTTCTACCCAACAGTTTCTGAGATTTCAGGTCCGTCCTATGTCATGCCCAGGTTTTTTGTTT 

TACCAGGCTGTCCTTGAACTCAGAGACCCTCTGCCTCCCTAGTGCTGGGTTAAAGGTCCCTGCCATCACCGTGAAACTTAAGCCCA 

GCTTCTCATTTGGTGGCTGGAAATTTGCCTGCCTCTGCCTCTCTCCAGCTGCCTAGCACTGATGTCTGGTTGAGAGCAGGGGAAAC 

TGAGGTGCCGCTAGGACAAGATCTCATGCAACCGTGAACAGCCCTACTGAGCCATCCTCCTGGGACAGCCTCTCAGGCCAGGCCTT 

CTGTGTCTTCTGCTATAGTAGCAGTACAAAGTTGACACAACCTTGCTCTTCCCAGCAGCTGGGAGTTCCTGAGAAGTGTAAATGAG 

GTTTCCAGGAAAGCCAAGAGGTGAGAGACTGAAAAGTTGGAGGGATAAGGGGGTGCCCATCAAGCTGCAGTGGAGACTTGTTATCT 

GTTGCGCATCCCTGACATCTCAGCAGGAGGATCAGGAGTTCAAGGGCATCCTCAGCAACATAGTAAGTCTATGGAGCTAGCCTGGG 

CTACACAGATGCCATTACAAAAAAAAAAAAAAAAGTAAAAAAAAAATCTTGGGATATGGGGGATGGGTGGGTGAACTGTGTAGCCC 

AGGGAGTCACTACTGGTTCCTTTGGAAGTCCCTGTTCTGCATGGAGATCATGGAGATTCTGGGGACACTCCAGGAGTCCTCCTTCA 

GGGAACTAAGTTGGGGAGCAGGGCAGCCTATCCTGTGGCCTTATTTCCTGTCTGGTGCAAGCGCCAGGCAAGGCATCCAGCCAGGA 

GCGACTCAGGCCTGACCTCCGCTAACTGTTCTGTTTTGTGCTGCACCCTCATCTCAGCAGGGATCAGGTGGCACTTGGGTCCCCAG 

GGGATCCAGGGACACAGTGTCCATGTCCCCATCTTTCCCCACAGGGACCTGGGGCAGGGCCGAAGAGGAGACCTCGTGATGTGTAC 

AGGTGTAGCTCATCCCTCCGAGGACTCAGGGGACACTTGGGGAAGGTGTGACACAGAGCAGGCXGGAGCTCTGTGCGGCTCTTTAT 
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taagtgtgcctacaacaggggcagagacacagcagcgacaatgataacagcccactcccaaccgaagctcaatggttaccagactc 

agccaactgcagaattccagtccataacggcacctcctttcctttctcaggagcttaccagagaggtctcaccccaagccttcacc 

CCATCTAGAGCAAATGCTTATATCCCCCATGTTTGCTCAGAGCAGAGCATGGAGGGACCTTCCTGTCACCAGAGGCAGAGGCATTC 
TGTATACGTGCATACACGCCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTTGGTACAGATCTAAGCATAGAAAATTGAAAAG 
5 CATTGAGGTTGGTGATTGAAAGGCTCACTGATGGGCAAGTCGGGTTCGAGTGCGCTAACTGTATGACTCTATGGATCCGAATATCA 

TGCTGTTTTGGAAAGGAATGAGGGAGCTACTGTTTCTAAGGAAGAGAAGAATGGGCACCAAGACATAGGGAGGGAAGGTGGGACAG 
TAAGCACTTACAGCCGAAGCCCAAGACCTGGAACCCAAGGGGAAAAACAGGTGTGGCCAGGCTTGGTGGCACGCGCCTTTAGTCTC 
TGAGTTCAAGTCCAGCCAGGATTACATAGCAAAACTTTCCCTCAAGAAAAAAGGTAGGGGCTGGAGAGATGGCTCAGCAGTTAAGA 
GCTCTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCTGACGCCCTCTTCTGG 
1 0 TGTGTCTGGAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATCCTAAAAAAAAAAAAAAAAGAAAAAGAAAAAGAAAAA 

AGGTAGAGGAGGAGGAAGAGGAGGAGGAGACGGCAAGACAAAACTAACTACATAGCTGGGGGAGGTGGTGCTTGCCTATAATCCCA 
GCACTTGGAAGGCTGAAAGAGGAAATCAGGAGTTCCTATGCAGCTTTGGCTTATGTGAGCCTTTCTCATAAAACCAAGAGCAAAAA 
AGCAAAACATGAGGTGGTAACTCAGCTGGAGAGTGCTTGTCTAGATTCCCTCAGTGAGGGGCTGGGGTGTGACTCAGTGCCTAGAA 

tcccccagggaggggctgggggcgtggctcagtggtagagcccctgcctagaatcccccattgacgggctggggtgtggctcagta 
15 acagactgctcacctaagatgttcaaggccatgactttcattgaaaacatcacaaaacaaacaaaaccatcagtgaggttgaatgt 

gtatccatgtttgcttgtctccatttaaagaacacctggaagatctctagctgctggtggaggcgggagggtgaaggctgcttcat 
cctttgtatttgaactgtgtggctgtgggtgtattatctgttcccaaggactgcacatgaaatgagaacaatgaaggcttcggttc 
tgctgagatgaacctcaattctccacagatgatctcacccagagccagatggaagtcccccaacatttaagcctctgttctgagtg 
ctggacccaaactcatcttaagggaaaacccaaagagcctttctgtggtttccttccacaactgtctttcaatgtgtgtatgtgtg 
20 cacgtgtgtttgcttgtgtgtgtgtgtgtgtactatgtgcatgtgtgtgagcatgtgtgtatatgtatgtgcatgagtgtgtgtgt 

gtgtgtgtatacatgtgagcatgtatgtataggccagaggttagtgatgggtaactttctccagagctctccaccttagttttatt 
gtctgtgtgtgagcggctgtgggcactgtacaccacagcacatgtgtggaggtcagagaacaacttgtggctgtcacttctctccc 
tctgtgtgggtctaagacctggatccagcxsctttcgcttgcttgagacatctcgttgactagctcctccgttgttaacacagggtc 
tcactatgtaggtccagttatcttggaatttgctctgtagaccaggccggcatcaaactcagagatagacctgcctttgcctccag 
25 agtactgggattaaaggtgtgcaccactaccacccagtttaaaattctaaaaagatttgtgggtgcagggatttgaggaggccagg 

agagactgttggatctctgggaactggagttagaggtggttgtgagcccccacgggtgctgagaactgaactagggtgcttgagag 
gagctcactcactgctgagcccccactttagatttgagtccctcgtactgaagctgagttcagtgatttggctgagctgaccgctc 
agggtgggcttttcgatgtgcaccacaggcctggctttataggtgaggtcatgcttgcacaactggccttttggtgactcagccaa 
ctccccagaccttttttcttttgcatttacgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtacatgaagtgagag 
3 0 ggggcagtctgggaagggtcagtggacaacttaagggagttggttttgccttccatcatgatggtctagagactaaattcagcccc 

tcagcctgggagcgtgcctttaccctccgagctcccagctttgggtttttgaggcaaggtttcatatagcttaggctggcctggca 
ttcaaggtcatctcagaggcctaggatgaccttgtgttgtcggttctccggcctttacctctggtgtgctggcgtttgccttacca 
cacccaggcatcccccatagcttaagcctaaagctctcggatggccagcacgcccatgccctgacgtgaagttcagtgactaatca 
atacagagcgttcacggagccctgacacatagcagcattgacttaaccttaacagcctggtgtgtaatgaggccaacttgtccgat 
35 tctgcccacgatgcgatgctctgggttaaacaggtttgaacagagtaccggatggcagggagggcaccctcagtacagggttttgg 

ctgttactgcttccagtctcctgacctgctcccccaaggctggtcttaaactcaaagcaatcctcctgtccctgcttctcaagttc 
tggaattacaagtgtgactcactgtacccaggaatatgtgtctttattacagaggaaggagagctcagagagtgagagtaacctgt 
gcaaagtcccacagcaggagagggtggctggctatcggccgtgaacttggtgacctttcctgtgacctctaagggaggaactagat 
gtcccagcaaggattctagggacttgtcaggactgacctttgatgatgggaaagccatgccatctccccttcccctttgatggtcg 
40 ctggaggggtttgcctgggacagagatgtgtttggacacagatcaccgtgaagactggtcagtttcagtaccctgcccagcctgtg 

gctgggaagggccaggggcccagatcttgtgggcagcctggggtagggccagcattccaggggcctgcctggcatgtggggaatgt 
cccaggagaagtctcagtcctccagaaactcaaagggaagtgttcttacgtggggtggtgtgtggtgggaggtgggaggtggtgtt 
tgtgggaatgtccctctggtctggaaccctgaggggctgcagttaggaggtacattggggctgtgccattctagggagctgacctg 
cttttctgatgtcttcataaacagagaccactattcctgccttacctaccctgcttcctggtagaccagcaccccggggcttgagc 
45 atcaccacagtagggacttttgtgggccactgacttgggccacagttaccacaatttatttagagtcagcaaggtggctgtactct 

atgctgacccgggaatagaaatctcggtttctgctcaggaggcccaggctacaaggccttgaaaaaccctgaggcgggcggggcag 
gtagggctctgcatgcgcctctctagaaattaacctcctttctaccccagacccttctggcgtctctggcttcttcaaggaccggc 
tctaaggctacttcctggtacaccctggaccctccctccatcctgaagggatcattatcttaaacctggtccttcccatcgactgg 
gtttgggggtaggggtgtttcaggatggcctcagagagcaggagaaagttggagatcagccaactactgcagagcacgactgtgga 
50 ggaacagttaaatggactagcaaacacgaacgggccagaggcagaaggactgctatgagttcgagtccagcctgagccacacagat 

acttcaagcctagtctgagttacagagtgagacccggtcttaaaccccagaaaaacactccggggaagcgcaggggaccgggcgcg 
cgctgcagagccccctccccggcaggcccgggtaggggcgtggccacggtgacgtcatcctcctataaaaccctgggcgccgccgg 
gctggctttgtggagaactgcagcgggctaagccgtgttgaacaaaggaggtcgggcacagctatccaagctcccggggccaccgg 
gccgccctccgccaccatgaccgccaacggcacggcagaggctgtgcagattcagttcgggctcatcagctgcggcaacaagtacc 

55 TGACAGCCGAGGCGTTCXjGGTTCAAGGTGAACGCATCCGCTAGTAGCTTGAAAAAGAAGCAGATCTGGACGCTGGAGCAACCTCCC 

gatgaggcgggcagcgcggccgtgtgtctgcgcagccacctgggtcgctacctggccgccgacaaggacggcaacgtgacctgcga 

gcgcgaggtgcccgacggcgactgccgctttctcgtcgtggcgcacgacgacggccgctggtcgctgcagtccgaggctcaccggc 

GCTACTTTGGCGGCACCGAGGACCGCCTGTCCTGCTTCGCGCAGAGCGTGTCGCCGGCCGAGAAGTGGAGCGTGCACATCGCCATG 

CACCCG caggt TAACATCT acag cgtt acccgcaag cgctacgcgcat ctg agcgcg cgg ccggc cg ACG AG ATCGCGGTAG accg 
60 cgacgtgccttggggcgtcgactcgctcatcaccttggccttccaggaccaacgctacagtgtgcagacgtccgaccaccgcttcc 

tgcgccacgacgggcgccttgtggcacggccggagcccgccacgggcttcacgctggagttccgctccggcaaggtggcctttcgc 
gactgcgaaggtcgctacctggctccgtccgggcccagcggcaccctcaaggctggcaaggccaccaaggtgggcaaagatgagct 
cttcgccctggaacagagctgcgctcaggtggtgctgcaggcggccaacgagaggaacgtgtccacgcgccagggtgagttgggga 
catgtcccctcccttgggtcctgacccagtgcacaaaagcatctctgcactccttctatttccctatttcctcctgggctcccttt 
65 aggctcacaggcctctgggctccgccatggggaggtgggcttctattttgaaagacctgatctcaccagatagccttggctatcct 

ggaactcgctatgtagactgggctggccccgaactcgcagaaatcttccttcctgtctcttgtgctgggaataaaggcatgtacca 
cccctctgttcaggacgtaggcttcttctgctgggagaaggtgacgtggggaagtgggtaaggcctaacacattctaaagcaatac 
tgtccaccaccacccccccacccccccacccccccggctgggggcgtgggactccatagacctagcttagatcttctccgtttcct 
cttccttcccagtctgagccatccccattcatgagccgattctttaggataggctgtcccaggtcttggagaggaagggttccccc 
70 tacacccccccttgttcatttcctcgtgcgtcctctcccgtttcgcgggcctttggctggagggccaggggacagtcacccctgcc 

ctccccgccttaaatggcgagatagaggaggttggaggggcttttgatcccggcggggtgtgctgggcggggtcggccctgcgact 
cttggtggtggtggggttgtccgtaggggcttcccctcccccactccatctcccctcgctaaggcctggcgctccgggccgcggcc 
tttgtgagcaggggggcgggtcgccacggctgggccctccctcgtcccctttgtcctgctaaggctctgcagatgggaaaaccaga 
tgcggcggagctgggggaggggatcggcttaggcgggtccctctgcggaagagccacccccaaccctccaggcgttgtccctggtc 
75 cagggttcattgagaaggcgcggagtgaagccgcctggctcttccttcgcaccccggctggcaggcggcgtggcgcgggtggctgc 
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GCGCCAGGCGCCCTCCCTGCCCTCCTATGCACGCCTTGCGGTCCGGCACTCGGCGGAGTGTCCCTCCAAAAGCCTCTACTCTCGAG 
TGAACCGGTCCCCAAGGCCTCTCTGGCTGGGAACAACCGTTTGCAGCTCTATTTGTCCCCATCCAGGGCCTCCAGCAGGCTGGCAG 
GCCATTTCCGACCGGCATGGGCATGGTACAAGTAGGCGCCTCCTTTCTGGCGTACCCCCGACTCTTCAAAGGGTCTTTGCTGCCTG 
CTGGTAGGGGCTTGTGAGATCTCGCTTCCTTGGTTGGGAAACTGAACCCCAGGCTTTGGAGATAGCTGGATGGGAGCCAGTCTGTG 
5 GGGAGGAAGACCCCCCTCCCCCAATGCAGAGGGCAAAGCCTTGGGTGGGGCCTGCTTGAGTTTGGCTGAATAACGCTCAGAAAAGT 

GCGACCATTTGCTTACTGTTACACAGTAAGTCAGCACCATGCTGAACTGGGTGTACTTGATGCCAGAATGTTCTCTCATTATACAC 
ACACACACACACACACACACACACACACACACACACCAATGAACCATGGCCTCTCTTGTTTCACAGTGCTGGGCGAGGGGGTCAGA 
GTTCCCACCTGTTTAGCAAACATTGAGATACGAGCTGCGGTAAACGTCTCTTGGGAATGTGACTGGTATGTAAAGCAGAAGATTGG 
GGGTACAGGATCGGGGTAGTAGATTATAAAGATCTGGGGTCCCTTCTGAGGACCCAGGAGCTGCCCCAGGAGAGTGAATAGAAATG 
10 AGCATGCACCAAGTTTATGGACTGGTTTTGCAGGCAGGGGCCTCAGCAAAGGCCCGGAGGCAGGGAGTTGCAAATAGAGAAGCCCT 

G CAT AG CTAGG AGG AAGG CTGGG ATTGGAGGGAATCCTGCAG ATG ACGGG TACTCCAGAG CCTAGAGAGACCAGC T CTCTG CTTAC 
AGAGCTGTGGCCGAGGCTTGTGCCCTGGGGAAGGTTAGGCAAGGCACAGGTGACTTGGGCCCTTGGGGCCTGAAAGGAGCTAGAGG 
GTGTGTTTTGCGAGCCTGGACAGGTACCCTTTTCTGAGGGTGCCATGATTGTGCATGATTCACACTGATGCGGCAGGAGGGGGCGG 
GAATTGAAGGGGTGAGAATCTGACGGGAACTTGGGGTCACACACAGTCAGACCTCTTCTGCCCTCCTATGTCTGGGTCCAAGTCTC 
15 ATTCCCGAGTCAGCCAACTCCTCCCCCGGCTTTTTGAGGGTGAGCTGTTGGGTGGGTGTGCCGGGGAGGCCATTTTGGGCAGGCTT 

GCGTGGCAGGGAGGCGGGGCTGGGCTTCGGGGAAACACGTGTTGAACTGCTAGCCAGGAGTAGGGAGAGGGAAGGCTCAATCTGGT 
CTGGGGTTGTGAATCTTCCATGCAGATTTGCTGCTTCCGGCTTCCTGGCCTCAGTTTCCCCATCTGAAAGCACAGAGGTACATTGA 
GCCAGGATCTTCCTGGGAGGTGGAGATCCTATGAGAGTAGGATGGGGGGTAGTGGGTAGGGTCTTTTCCTCCTTGCTTCTCATGAC 
CCTCCCAAGCCCCTGCTGGCTCAAGGAGACCCCGTGCTATGTCTCCCCACACTGCCCACCCTGGCTTACTTGTTGGGTTCTAATGC 
2 0 TTTCAAAGAATTTTGTCCCCATCATTTCTAGGGCGGCTGGCTAAGAATGAGTGACAGGTGAGGCTGGGCTTTGTAGGGTATCCTTT 

TGACGGCTTCCCTCTTGGGTCGAGGAATGGCTTAGTTTTGAGCACTGTACGACTTTGGGCGGTGAAGTCCTGGAGGGTTCTAAACT 
AAGCCGCCTTCTGGGTTGTGAGGATTGCTTATTTCGAACAACAACGCTAGGGAGTCTGGCAAACAGCTAAGCCCAGGAAGGGGGTT 
GCGGGTTAGAGGACCCTCTGAGTCACCGCAGAGACGCCTAGGAAGCTGGAAGACAGCCACGCCCCCTCCGTGGGCTCCTAGGAGCC 
AGTGACTCAGGTTTTCTGTGCTGCTGCTGCTGAAAAAAAAAAAAATCCCACAGAAAACCTGTTACCATAGCAACGCAGCTCCAATA 

2 5 TGATTCCAAGGCCAAGTGGGGCCTTTCCCCCTGGCTGAGCCTTAGAGGGCCCATTCTGGAAGGGGGCTAACTTCCCTTTCCGGCTG 

AGGTGGGAGGGCCCACCATCTCCTTGGCAACAGGCCCTCACGTCCTTTCACGGTCCCAACAGAATTGAGAGGCGATTCTTTTTGGC 
AAGGGAGGGAAACTGAGGCAGAGAGCGGAGAAGACATTCCCCGAAGGGTGCCTGGAGTCCACCTTTGGTGCCTTGGTGGCCTCTTT 
ATTAAAAAGTGGTTGCACAGGCCCCTTTGTTCCAGTACCTGGAGATGAGACCCACATGGTGAGGCCCTTTTTGTTCTCTGTCTGGA 
CGTCTCATTTTTCAGAGGTACTGGGAGGTTGAAGGTTGGTGTATGTCCACAGCACTGTGCTGTCTTGAACTCAGTGCGCATGACAT 
30 CTTGGGCCAGGGCCTCTCCTTTGTGTGAGGGAAGCTAGCATGCTGGGAAACTCCGACTCCTTTAGTCCACCCACTTTAGTTGTAGT 

TTTTGTCTTGTAGCCCATCTGGCTTCCAACTCTCCATCCTCCTGCCTCAGTCTCCAGGGTGCGGCGATGACAGGCATAGGTCACCA 

caggcttctggcctccacttgatggttgccggagtggctgggagtggcttttcttttcttttcttttcttttctttactttcaggc 

AGGGTTTATCTGTGTAGTCCGGCTGTTCTGGAACTATGTmmNNNNNN>n^llWNNNNNNNNNNN^ 7 NNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

3 5 NNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNJfNN^frTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTONNN^^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN1W 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNK^ 

NNNNNNNNNNNNTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

4 0 NNNNNNNNNNtTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ AG AG AG AG AG A 

ttgggactgactggtcccagttctggctttccctgactgttccattccccgcagtgggcacggttagatcaggtggggtcacttag 
gctcgctagcattgggtgtggctcttttctgcccagtatgctgtgctaactcagctgtccctgcacgtggcaggtcaattacaggt 
aggctgaggggacagtgggtgacaccctgtatatgtgtagccaattgttctcttaatatttagccatccctagtgtgggccagggg 
caggagagccatttctgcctgagaaggttgaacagactacagcccagagctgtggccttggggtggctgtctagcctgggatggcc 
45 ctcctactctcctctgtgcttcagtggtagatcctgtggaggcactgggccagggtccttggggacccatcatggaagccatgtct 

gctgatccatatgtctagaaggggaggcatctgtccatccccactcctgaagtcaagggaccccttggtcttgcagggtgaccttg 
ggccaaggccagccacctctgagctccatcttctgctttgtgaggtagaggtaagagcctttggcattgacaacacagatagagac 
tcggttgggtcagggtggcattggctggcatactcttgggtgtagtgtcaactaaggatgagttcctaggggcaaggctgaaggtg 
gcatctaccatcccataccacgttctgctgcctaaggacgcctgaagacaactgtgagactggcagtgtacactgcttccaagctg 
50 aggacattgttagaatcccagatccttgaaacaatgagtttatcttgttaggacccaagatcccactcctaggtggagtcaaagcc 

ttgggagcggcaccttattggggctcagtgaggtcatgtgacatggaaaccatgtagtgttactatgtagcaagaagttagaaagc 
catgcaacaaacctgtaattccaactcctgaggcagaggcaggtggatctctgatttcaaaggtagctccagatacactgtgagac 
cttctcaaaacaagacaagcagactggagagatagctcagaggttaagagcactggctactcttctagaggtcctgagttcaattc 
ccagcaaccagttggtggtcacaaccatctgtaatgggattcgataccctcttctggggtgtctgaggagaatgacagtgtagtca 
55 catacgtaaaataaataaatctttaaaaaaagaaaagaaaaatgaaaagggaggggggtgatggagacatggctcagacagttttt 

TGTTTGTTTTGGCTTTTTGGTGTCTTTTCTTCTTTCTTTCTTTCTTTCTTTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC 

tctctctctctctctctttctctatcttttctcttcttgtcttgtcttgtatctgtgtagcagccctggctaccctggaactcacc 
tataggtcaggctagccttgaactcagagatcagcctgcctttgccttccaatgctgggttaaaggtgtgctccagcactgtccac 
tctggaccacttgttcttgtattcacctagttctcacagggtggctcatgacagttccaggcgacctgacctcttagggcaccagg 
60 cacatgtgcgcatattcatacacacaggcaagacgttcacacacgatacatacaatacaagacgtatctttctaaaaattaaagaa 

aataaatgagaagcgagagggaaaggagggagagccactgtttggactggaccaccactggcagggaaatgccagaaggttcagac 
agcattcagggtttgtggctggtgggggcagggataaaggaggagttttctaaaggaacatgtggtctgtgcgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgttactaggggtagactccagggccttccaccatgctgggcaaacaatttacactgagct 
atattttcgaccccctctttattttatttttattttattttatatatagctctgactggcctagaactcattatgtaaactaaggt 
65 gacctcaaactcacccatactcaaatgagattcacctgcctctgcctcctgagtgctagagacagtcatgaagcaccacgcccacc 

ttctctttaaaaaaaaaaaaaagcctattgcttttgtttttatttttgtctgtggagggtggtgcccacacccagtggtgccagtt 
tggaatcagttctcctgccctattctacctagggatcgaacgcaggtgggtaggtttggcagcagctgcttttaccccacgagcca 
tctcgctggcctgtagccctttgtgtgtctgtctgtctgtctgtctgtctgcatggagtggagtctcatgtagctcaggctggcct 
gcgagttatgatcttcctgaccctggtatccaagtgcggagactgcaggctcactctgccacgcccttttacacagttctgggatg 
70 gactctgcatgtcaagtgagttatagccacggccctattttattttattatttttgagatcgggccccactcatcatggaggctaa 

ggtcggcctcctgagtggtgggatgacaggcgtgggtcgatgtgcctggctcctactctattcttttactttcacacatacccact 
acaggaagcgagtagcgagcccccttttaccagcaccccgccatgtgacattccgcagaaccagcgccatctgtgtgtttattcaa 
tggttttggttgtatttaaagcaaattccccacactggtgcttcttacccggaaacgcctccatctgtagctacaaaaccaggcca 
ttccttacataacggcagcgttgcctaactggaaccgatctttaagacccaatccaggcccacgggagagttctgctaggccttag 

75 AACATCTTTGTGGGTGGTTCGTTTGAAGTTTGATGGCTTCCTTCCTCCCCTGCTCCCCTTTCTCCrTGCCATTTTGGGCACTAGAG 
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CCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGGAT 
TAATGTCTTATGTATCCCAGACTGGTCTTGAACTTGTGGTCATGCCTGGAGTATCCTATTTTGATTGTTTATGTGTATACCCCTAA 
TATGGATGTCAGAGATTCATATCATATGTGCCGTCTTTGGTCATCCTCCATACTTTTGGGGGATGTATGGGGGCAGGGATGGAGTC 
5 TAGCCTGGGCTGTGGTAACACACGCTTTTCATTCCAGCATTAAAGCAGAGATAGGTCGATCTCTGAGTTCTAGGACAGCCTGGGCT 

ACACAGGGAAATTCTGTCTCAAAAAAAAAAAAAAACAAAAAGAAAGAAAGAAAGGAAAAGAAATAAGAGTCTCCCTATATAGCCCT 
GGCTGTCCTAGAACTTATTATGTAGACCACGCTGGTCTTGGACTCACAACAGAGATCCATCTGCCTCTGCCTCCTGAATGTCCACT 
CTCTGCTTGGAGACAAGAATCGCTCAGTGGCCCGGATTCAGGGATTCAGCTAAGCTGGCTGGTCCCTGAGCTCCAGGCCTCCATCT 
GTCTTGGCTTCCCTGTGACAGGATTATCGGCTCATGCCACCGCGCCTGGCTCTTACACCATTCCTAGCGATCTGAATTTAATACTC 
10 TATGGTCAAGCCATCCTTCAATGCTCCCTCCCCTCCTGTTGAGACAGAGTCTTACTCACTCGGTAGCCTGGGGTCCCAGAACTCAC 

AGTTAGTCTCCCGTTTGTTTCCTGAGTGGTGAGATCGTTCCTGGCTAGCCTTGGCTGCTGATTTGGTAGCCTGGTCCCGCCCACTG 

cttaggattatcactgaggagtttaagccacacttcaggaagccctgtggatcctggaatctgagtgagacaagggtcacacagtg 

GCCTGACCGGCTCTGGTCTCTCTCTGCAGGAATGGACCTGTCAGCCAATCAGGATGAAGAGACCGATCAGGAGACCTTCCAGCTGG 
AGATCGACCGCGACACAAGAAAGTGTGCCTTTCGCACCCACACGGGCAAGTACTGGACACTGACGGCGACCGGAGGTGTGCAATCC 
15 ACTGCGTCCACCAAGTGAGTGACACCCTACACCCCTTCATCACCTGGCCTGGCTCTTCCCCCAGGACTGGGCAGCCTGCTCGATGC 

CCCCACGTTGCCAGCCCCTCTTCTCTTCCCCAGGAACGCCAGCTGCTACTTTGACATCGAGTGGTGTGACCGCCGGATCACTCTGA 
GAGCCTCCAACGGCAAGTTTGTGACCGCCAAGAAAAATGGCCAGCTGGCCGCCTCGGTGGAGACAGCAGGTAGTCACTTGGGGGCA 
CGTACCCTAAGCCTGTTTCCCTAGTACCCCGTGGTCAACCATCAGTCCCACCTGGACCTCTCTGTGTGTTCAGGGAATCCCTGTAA 
GCTGGTGTACCCTCAGGCCAGCAGCCTGTGACCCTTAGCTTCTTGGTATCCCTCTCTGCTGAGCCATTCCCTGACTGGCCCATCTT 
20 TGTTGCTGTGAAGCTCACTGGCTCCCTTTCCCTGTGGCAGGGGACTCGGAACTCTTCCTCATGAAGCTGATTAACCGCCCCATCAT 

CGTGTTCCGGGGGGAACACGGGTTCATTGGCTGCCGCAAGGTCACGGGCACTCTGGATGCCAACCGTTCCAGTTACGATGTCTTCC 
AGTTGGAATTCAATGACGGCGCCTACAACATCAAAGGTGGGTTCACTGGGTGAGGATGCACCTGGCCATTCAAAGCCGACATTAGG 
GAACGGGTGTCCTATGACOSCCTGGGGTAGCCCCTCCCCCCTTGTCTTAGAACTTTCCTGGCCCAACCTGGGCAGACAGCGAAGGT 

2 5 ACAGAACCCAGGGCTTTGAGCTTATTAGGCAAGCATTCTACTGCTGAGTTAAATCCCCAACCCCAAGAATCATCTCAAAAAGAAAG 

AAAGAAAAGGGAAAAAGAAGGTGGAGCCTGGTGGTGGTGGTGGCGGCGGCGGCGGCACACGCCTTTAGTCCCAGCACTCAAGAGGC 
AGAGGCAGGTGGGTCTCTGAGTTCTTGCCAGCCTGCTCTACAGAATACATTCTAAGACAGCCAGAGCTATGCAGAGAAACCCTGTC 
TCAAAAACAAACAAAAAAAGGGGGTGGGGAGAGAAGATAGAAGATAAGGATATTCCTTCTTAGCTAGCTGTGGGACCAAAACCAGT 
GAGAGGACACAGCAATCCAGAGGTGTCAGTCAGAATCAGAGCCCTGTGCTGTGTGTGGCCTTAGCAAGGCAAACGGGACTCCTTTC 
30 TTACAGTGCTGAGGACTGGACTCAGAGCTAAGATCCAGCCCCTCCCTGGGGGATTCTAGGCAGGGGCTCTACCACTGAGCCACGCC 

CCCAGCCCCTCACTGGGGGATTCTAGGCAGGTGTTCTACCACTGAGCCACGCCCCCAGCCCCTCACTGGGGGATTCTAGGCAGGGG 
CTCTACCACTGAGCCACACCCCCAGCCCCTCACTGGGGGATTCTAGGCAGGGGCTCTGCTGCTGATATATGTCCTTTTTGTTTGTT 

AAATGTTGGATTTAAAGGCATGTGCCACCATGCCCCACCCTAGCCTAGCCCTCTTATGTTTTGTAGTTTGAGATGGCATGTCAGTA 
35 GATTTCCCAGGATGGCCTTGAATCTAGGTAATCCTCCTGCCTCAGTTTCTTGAGTATTTGAATTATGGGACTGTACCTTACATCCA 

GCTGAGCCCACTCAGTTCTGGAAGCTGACAGCGGGAGGGAGTGTTAATCCTTTGGGGACTGACAAGGTGGGGTTAACArGTAGTCT 
CCCTCCTCAGACTCCACGGGCAAGTACTGGACGGTGGGTAGTGATTCCTCGGTCACCAGCAGCAGCGACACCCCTGTGGATTTCTT 
CCTTGAGTTCTGTGACTACAATAAGGTGGCTCTCAAGGTGGGCGGCCGCTACCTGAAGGGGGACCACGCTGGGGTCCTGAAGGCCT 
GCGCGGAGACTATCGACCCCGCCTCACTCTGGGAGTACTAGGGCCACCTGCCCTCTGCAGGCCGCTCTCGTCAGTCCCTCCTGTTA 

40 tccttactcatcgggtggccctgcagcaggtggcaaaccccttgcctttcaaactggaaacccaagagaaaacggtgcccttgctg 

TCACCCTCTGTGGACCCCTTTTCCCTAACTCACTGCTCCCCATGGGTCGGTGGCTGCAGACTGTCCCCAGGAGGGACTCTGGTTCC 
CTCTGTCCCCTTCTTTCCATGGGGAACTCTGGCACCTTTCTTCTGACCTCAGTCAACTCTGAGCCTTATTTCCCCCCAGGAAGTGG 
CCTAGGAGAAGCTACAGGGCCTAGGGACTTACCCTGAGCTTGTAACTGGAAGACCCCGTCCCTATCCCCGCTCCCGCCCCCACCCC 
ACCCCACCCCTGCTCTGGCCCCAGCCTCTGGAGGCCAGCCTTTTGGCGGGACTGAAGCCGGGCATGGCCAACCTTGCCCACAAGTG 
45 TTTTTCTGGATCTTGGCTGGAAGGCAGTCTGTCCCATCCTGCAGTGTTTGGGCCTGGCTCTTTGACTCAAAGCTAGCTAGGTGGCA 

ctccgtgtcgctcctgcacattctggaaggggcgggcctctcacccacctcattccttttccccctggcctgactggaagcagaaa 

AATGACCAAATCAGTATTTTTTTTTTTrTTCTTTAAGGAAATGTTACTGTTGAAAGGCCCTAGGCAAGCCTGCCCTGTTGGTTGTA 
GTCGTGAGTGGTCTTGGGGGGAGATGCTTGGCTCCTGTCCCTGCCTCCCCAGCGGGTTCCCTCCCTCCCTCCTGCCTGACCACCCC 
AGCTCTGGCTCTGTGATTGGTGCTCCACGTCTTCCCAGACACCTCGGGGCTCCTGGGCGGGAGAAAGCCGGATGTGCCCCTCCCTG 
50 GGAGCCCTGGAGTAAACCTCAGGGGGCCCTTTCCCAATCACCCCCTTCCACCGACCCCTCAACACCATGCATCTCACTCTGGGTGT 

CTCGCTCCTTTATTTrTTTGTAACTGTCATTTCTATAACTCTGAAGACCCATGATAGTAAGCTTTGAACTGGAAAATAAAGTAAAA 
TCAAGTCTGCGGCCCGTGTGTGTCTCAGGGGAAGTGGATGCTGGAGTGGGCAGAGGGCCGGCTGGGAGGGAGGCAGCGCTGATTGA 
TTGGCAGCCCGCAGACTCTTGTTTCGGTCTCGGACCCTAGCGGCTTCAGCATATGCCTTAGTAACTCTGGACTGAGAAATGGCTGA 
CACGAGGTTCCCGAGCCTTACAAGCTGGGCAGGCTAGAGGGTTCAGCAGGTAAAGTTGTGTGCTGTCAAGCTTGATCAGACTGAGT 
55 CCCCAGCACCGTGTGAAAAGTTGGGCACAACGGTGTACACCCACCCCAGGGCCTCTGGCAAGCACAGAGACAAGAGGATCCTTGGA 

GCCTGCTGGCGGCCCAACCTTGCCCAATCTGTGATTCCCATTGAGTGAGCCATAAGGTGGAGATGGGTTTTGGAAGATACCCCACA 
TAGGCCTGCGGCCCCCCACACCCGGAAATAAAAACAAGCCAGGCTTGTCATCCCAGTTATTCGGGGAGCTGAGGCAGGAGGATCAC 
AGATTTAAGACTGCCCAGGTTGAAGAGTAAGTTCAAGGGCAGCCTGGACATCTTGCTAGATTGTTTTTTTGTTGGTTGGTTGGTTT 
TTGTTTTGTTCTTTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTTGACCAGGCTGGCCTCGA 
60 ACTCAGAAATCCGCCTGCCTTTGCCTCCCGAGTGCTAGGATTAAAGGTGTGCGCCACCATGCCAGGCTTAGATGTTTTAAATGAAG 

GGCTGTGGAGTGTGGTTCACGGGTAGCCTCGCTCAGACAGGCTGGGGCAGGAGAAATGGATGGCTCAGCATTGGCTGCTGCCTTAG 
GGTTTCCATTGCTGTGAACAGACACCATGACCTGGCAGCTCTTCTGAAGGACATTGGACTGGGGCTGGCTTACAGGTTCATCAAGG 
CAGGAAGCAAAGCACAGGCATGGTGCAGGAGGGGCTCAAGTCTACGACCCGGGTCTCAAAGCCCACCCCCACAGTGACAGACTTTC 
TCCAACAAGG CCACACCCACTCCATCAAGGCCACACCTCCT AGTAGTG CCACTCCTTGAGCC AAG CTTATTCAAAC CAC CAAT CAC 
65 AACTGCTTTTCTAGAGGACCCAGGTTCAATTCCCAGCATCCACATGACAGCTTACAATTGTAACTACAATTCCAGGGGATCCAACA 

CCCTTACACAGGCACACTTACAGGAAAAGCACCAATCAGTGCACATAAAAATACATAAATCGTTAGAGAGAAGAGACCATTAGCTA 
CCTTCACCCTTAACAGGCAAGCTGAGGTCCTGGGAGTGTGTTAGAGGTCCGCAGCTTGGAGTCTATAGGGTAGTGGCATCGTCTAT 
ACGTTCCTTCCTTGACAGGTAGGTACTTAGCTGAGACCTCTGGGGTATCCCAGAGACCCATTTTACAGAGGGAGGCACTGAGGCGG 
AGGGAAAAGACAACCTTGTTTGCTGGCTCAGAAGAGTGCCAGTGGGGTACCCACCCACAAGGCTCAGCATCCCGAGGCACTGTGGA 
70 GGCAGTTACAAAGCeGCATTGATTGGCTGCTGATGACGAAATGAAGAGCCCCGCGGTGTGATTGGCGGTCCCAGAGGGAAGGCATG 

TGGGGAGATTGACAGGGGCAGATGGCCACAAAGGGTCCAGTGACTTCCCGCAGGGTGGAAGCTCTGGGCCCAAGCCAGTAAAGTGT 
CAATGACATGGAG AGACAG ATG AATCCTTC CCAGTTGAATT CTCAGG CTCTGGTGGGGCCG CG CT GGGGAGAAAAG ACACCCTGTC 
CGTTACAACCACCAAGCGCAGCCAGGCTACGTGATGACTGGGGGAAGTCCCAGACGTGACTTCCTGCAGCACTGGAGGGGAGGGTC 
CGACGGAGGAGGCTGAGAGTCTGTTGGAGGCAGCCGAGGATCGGAGGGAAGAGGCACAGGTCTTACATGGGAGGCATAAAGTCTGG 
75 TGGGAGTCCAAGGGAGGACGGATGTAGGGTGATGGGAAGAAAGGACCTAATCCAGAAAAAGGAACAGAAGAGCCACCTACCTGGTT 
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AGGGGACGCTGGCCCTCCGCAGGGAAAGCTGTCAAAGAAAGGCCTGGCTAATGAGACCATGTCGTGGGGGGCCCAGGCAACTGTGG 

aggcatcagacaccttggggcaaggagggcacccatgagctagtacacaccactaagtatctcagagtcctgcacacacactcatt 

GACACAGGTGGGTGAGCAGCACCCACGGGCAGCTGAAGCTGAGTATCCTGCCCGCCCCTTTGTTTCTTCCAACTGAGCAGGGACAA 

gaaggatccctatgaatatggctttttttgtttgtttgtttggttggttgggtttttgacttggtttggtttttccagacagggag 

5 TAAAGACATACACCACCATAACCCAGCTTTGTAAATCTGGTTTTTGTGTGTGAACCTATGAATTCCACTCCTGTTGCACTGATGGG 

aaattgaggcaaagtctcaaagaagctgacagcacaggctagtgtgttcattttctctctacaaaaagaggaaaaattggggctgg 
tgagatggctcagcggttaagagcattgactgctcttccaaagcaggtcccgagttcaaatcccagcaaccacatggtggctcaca 
accatctataatgagatctgagaccctcttctggggtatctgaagacagctacagtgtacttagatataataaataaataaatctt 
taaaaaaaggaaaaattatttattattttattattaaattaattgttgtatttatttattttattaatctatatttaatttatttt 
10 tttattttgtgtgcatgagtgttttgcctgcatgtgtgtgcactacctgtgtgtccactgcctatggaggtcagaagaaggcgttg 

ggtccgggaactggggttgtatggttgttagccgccgcgttcatgctggttctctgcgaggcggcacttagtcctgagccatcttc 
tgtcagctcctctactttcttttagacagggtctcctgtagctcaggctgggcttcagcttgcctggtggttaagggtgactaagt 
taaatcatcttacatttctgcctcacttccacctcctgagtgctgggcttgcaggcatgtgccactgggatgggttttgtttcctg 

CTGGCTTCTCACCCCGTAGCTCCGTGTGTTGGGTCAGGGCCAGCCCTGTGCCCACTGAGCCATTAACCCTACTGAGCCCACTGrAG 

15 ggaaaaaccatagaggagcttctatgaccctcatgggtccctccaggtctgtcagagttcaggaggcatggatctctctggcaggg 

AGCTGTTGACTTTAGCCTTGGAATTTCCCAACCAAGTCTACACTGAGCACCCTGTCGACGACCTGCTTCTGACTCCTCCTGTGAGG 
CTCTTTTGGAGTGATCTTAGTCCCCACAGGGCCCCCATCTTCTCCAGAGCTGAGTGGCCTCTCCTACTGGACAGAGAAGAGCTGTC 
CTGACTTGGTTAAAATGTTGAATGCAAGGAGCGGAGGAAACGGCCCAGCTGGTGAAGTGTTTGGCTCGATCCCCAGAGCTGTGGAG 
TTCCCAACAGGATGGGGCTCACTGGCTGCCCTGATCAGCAAGCTCAGAAACCAAGATGGATAGCTCCTAAGGACTGGAATTGGAGG 
2 0 ATGACCCCTGGTGACAGACACACTTGCATATGCATCTGTCTGCACACATACACATATGCATGTAAAACCCTGATCCACGTGGTAGT 

GCCTGACTGTAATCCCAGTACTTGGGAGACAGGAACAGAGAATCACCTTCAGTTTGAGGCCAACCTCGTCTACATATCCAGCACCT 
TAGGAGACTCTGTTTCCAACTCTTCAGGGTGGCTCACATCTCTAATCTCAACCCTCAAGAAGCCAAGACTGGAAGATGCCTAGAGA 
ggaaggtttgcttgggttcagtgccagcctccagaggcagaggcaagcagatttctgagttcgaggccagcctctacagagtgagt 
tccaggacagccaggcagccagggctatacagagcaaccctgtctcaaacaacaacaataacaacaacaacacaacaagaaaactt 

25 GAGTGTGCGTGTGCGTGTGCGTGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTACTATTTACAGTAAACGAGTCTTTGGGG 

AGGCAGCCAAAGTAGGCGAGGAACTCCTTGTCCCCTGCTGGGCTCTCTGGGTTGAGATCTTGTCTTGATGGGGAGATAGGAAGGGA 
TTCTCTGTCCCTCAGGGTGCTATCAGCAGTGGGAACAGATGGGGTCGGGAGAGAGACTGGGGGAGGGGAGAATCAGGGTGGAGGAG 
GGCTGTGATTTAGGTTTACCATGAAACCGGAGTCATCACCGGTGGGAGAGGCTGGTCAGAGTTCCTCTTTTTTCCTCTTCTTTCCC 
TAGGACCCAGGCCTGATCCGGTGGGGAGGGGAATGATTGGAAAATGCTGCCTTCTAGAGTCCCTAGCGAGAGCCACACCCCAGGCC 
30 tcagccatcaatgacaacctttctgttctcactgaaagcaattaaagatctgtaagatgagtcagtgttacccattgtaagctgct 

GACTGCCTTGGTCCCATCCCTGGGACCCACATGGTGGAAGGAAAGAATGGACTGATGCCCTTGGACCCCCACGTGTGTGCTGTGGC 
ACACACACACACGCATGCACACAAAAATAAGTAATGTAGTTCAAAATTTAGAATAAATCAGGCGTGGTGGTGCACACCTTTAATCC 
CAGTACTCGGGAGGCAGAAGCAAGTAGATCTCTGTGAGTTTGAGACCAGCCTGGTCTACAGAGTGAGTTTCAAGCCAGCCATAGAT 
AGCTACATAGCCAGATCTTGTGTTAGCCTCCTCCTTCTACCAACAGAAATTAAGATCACAAATAAACAGGAAAGAGGGTGGAAGAG 
35 ACAACTCAGTGGCTATGAACATTTGCTGTTCTTGCAGAGAAACCAGGATTGAGTCCCGGCACCCACATAGTGGGTAAACATTATCT 

ctagctcaaattccagaggacctggcttctgagagcacggtacacatggggtgttctctcxctctctctctctctcacacacacac 

acacacacacacacacacacacacacacacgcaggaaaaacagaaaagcacataaaataaaaacaaatatataaaaatagaatcca 

aggggattcaacgatgtcatgagtccacagaaatcctatcctcccctttttcggggtgttacacgggcggatcaaacccagggnnn 

NNNNNNNNNNNNNNl>n , JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

40 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNbTNNNNNNbfrn'JNNNNNNNNNNNNNNNNNNNNNNNt^^ 

NNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNKNNNNNNNIiNNWNNtn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

45 NNNtn^NNNNNNNNNNNNNNNNNJH^NNNNl'INNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntjnnnnnn^ 

nnnnnnnnnnnmnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

50 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNfWNNWWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnntwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

55 NNNNNNNN^INNNNNNNNNNNNNN^n^NNNNNNN^r^INNNNNNNNNNNNNNNNN^n^NNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnwnnnnwnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNITOJNNNNN^ 

NNNNNNNNNNNNNtttJNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNlTNNNNNNNNNNNNNNNNNNNNNNNNNNNtTNNNNNNNNNN^^ 

60 NNNNNNNNNNNNNNNNNNNNNNNNNNNNtH'JNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*aJNNNNNNNNNNNNl^ 

65 NNNNNNNNNNNNNNNNNNNNNNNNmWNNNNNNNNNNNNNh^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNjnWNNNNNNNNNNWNNNNN^ 

NNNNNNN^n-INNNNNNNNNNNNNNNNNNN^mNNNNN^r^I^n^^ 

cttgagttcaatcccagcaaccacatggtggctcacaaccatccgtaatgagatctgacgccctcttctggtgtgtccgaagacag 
ctacagtgtacttacatataataaataaataaatcttaaaaaaaaaagaaagaaagaaagaaagaaagagagagagaaagaaagaa 
70 AGAGGTGAGGGCTGGGTGTGGTGGCGCACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGTGGATCTCTGTGAGTCTGAGGC 

cagcttggtctacagagtgagttccaggacagccagggctacacagagaaaccctgtcttgaaagaaagaaagaaagaaagaaaga 
aagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaaggaaggaaggaaggaaggaagaggtgaataggataaaatg 
aggtccaataggttgggggcatggctcagtgttagagggcttgcctagcaagtgagaggcctgggttcaacctctggcactgaaga 
gggatggtaggtaggtaggtaggtaggtaggtaggtatctagatagatagatgataaataggtagatggatggtagatatatagat 
75 aatagatgtgggatagatagatgatagagatatacatagatgatagattatagatagatagatagatagatagatagatagataga 
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TAGATAGATAGACAGACAAATGGTAGGTATATAGATGATAGAAAGATGAGGGATAAATAGATGGTAGATAAGTAGATGATAGTAGG 
tagatgagagggagagagagagagagcgagagagagcgagaaaggatataataaggtcattaggctaatttgatccaaagacagat 
tggggttcttataagacaagtgatcaagcaggccagatatggggggaactgatctgtaattctagcacctggggtgggagatggag 
gcaggaggaaggggaggtcgagggtatccgcagatacttagtgagtttgaggctatccccagccacgtgagactctggcaaatcct 
5 tccgcactaacaacaaaaattctgaaaggcaaacctcccttaactcataaagcatgaattggggcgtatgcgggccttcagagcca 

tgtggtgtgtttgggaacagacgacaggaaacactgttgagaggactcagacccagagaggaagggacagcagagtcaccatgtgg 
acaggcgttggggcttgctgggccgctcacaggaagcagcgcacaccagagccatccgcctaggagctgggccacagtttcctgca 
gagtgggccctgacacacccggccaaagcaagcactggcctgtggacagaaagcagacacaggacggagcccgttccggggtcagc 
tcactgtacttgaagatgtgagcccaaagaagtggggggtgccacggcgtcttttgcagatgttactatgccagttggtgttagac 
10 acttagatatatttttaagaagagcagtcggtactcttaactactgaaccatctctccagccccacaatgacattcttcaaagagc 

agagcttagaggcacaggcacttgtcaccaagcagcaacatgagtcagatccctgaaaatccacaggcagaaggagagagctgact 
cctgtccgttgaccttcatgtgaatacagtggtgtgtggtggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcattta 

TGCCATGTGTGTCAAGAGTGTGAGGAGGACCGAAGAGAGTTCCTAGACTTAAAGCTGGTTNNNNNNNNNNNNNtn'JNNNNNNNNNNN 

NtlNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

15 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

N 

20 MOUSE SEQUENCE - mRNA 

GAGCTAAGCCGTGTTGAACAAAGGAGGTCGGGCACAGCTATCCAAGCTCCCGGGGCCACCGGGCCGCCCTCCGCCACCATGACCGC 
CAACGGCACGGCAGAGGCTGTGCAGATTCAGTTCGGGCTCATCAGCTGCGGCAACAAGTACCTGACAGCCGAGGCGTTCGGGTTCA 
AGGTGAACGCATCCGCTAGTAGCTTGAAAAAGAAGCAGATCTGGACGCTGGAGCAACCTCCCGATGAGGCGGGCAGCGCGGCCGTG 
TGTCTGCGCACGCACCTGGGTCGCTACCTGGCCGCCGACAAGGACGGCAACGTGACCTGCGAGCGCGAGGTGCCCGACGGCGACTG 
2 5 CCGCTTTCTCGTCGTGGCGCACGACGACGGCCGCTGGTCGCTGCAGTCCGAGGCTCACCGGCGCTACTTTGGCGGCACCGAGGACC 

GCCTGTCCTGCTTCGCGCAGAGCGTGTCGCCGGCCGAGAAGTGGAGCGTGCACATCGCCATGCACCCGCAGGTTAACATCTACAGC 
GTTACCCGCAAGCGCTACGCGCATCTGAGCGCGCGGCCGGCCGACGAGATCGCGGTAGACCGCGACGTGCCTTGGGGCGTCGACTC 
GCTCATCACCTTGGCCTTCCAGGACCAACGCTACAGTGTGCAGACGTCCGACCACCGCTTCCTGCGCCACGACGGGCGCCTTGTGG 
CACGGCCGGAGCCCGCCACGGGCTTCACGCTGGAGTTCCGCTCCGGCAAGGTGGCCTTTCGCGACTGCGAAGGTCGCTACCTGGCT 
30 CCGTCCGGGCCCAGCGGCACCCTCAAGGCTGGCAAGGCCACCAAGGTGGGCAAAGATGAGCTCTTCGCCCTGGAACAGAGCTGCGC 

TGAGGTGGTGCTGCAGGCGGCCAACGAGGGGAACGTGTCCACGCGCCAGGGAATGGACCTGTCAGCCAATCAGGATGAAGAGACCG 
ATCAGGAGACCTTCCAGCTGGAGATCGACCGCGACACAAGAAAGTGTGCCTTTCGCACCCACACGGGCAAGTACTGGACACTGACG 
GCGACCGGAGGTGTGCAATCCACTGCGTCCACCAAGAACGCCAGCTGCTACTTTGACATCGAGTGGTGTGACCGCCGGATCACTCT 
GAGAGCCTCCAACGGCAAGTTTGTGACCGCCAAGAAAAATGGCCACGTGGCCGCCTCGGTGGAGACAGCAGGGGACTCGGAACTCT 

35 tcctcatgaagctgattaaccgccccatcattgcgttccggggggaacacgggttcattgcgtgccgcaaggtcacgggcactctg 

GATGCCAACCGTTCCAGTTACGATGTCTTCCAGTTGGAATTCAATGACGGCGCCTACAACATCAAAGACTCCACGGGCAAGTACTG 
GACGGTGGGTAGTGATTCCTCGGTCACCAGCAGCAGCGACACCCCTGTGGATTTCTTCCTTGAGTTCTGTGACTACAATAAGGTGG 
CTCTCAAGGTGGGCGGCCGCTACCTGAAGGGGGACCACGCTGGGGTCCTGAAGGCCTGCGCGGAGACTATCGACCCCGCCTCACTC 
TGGGAGTACTAGGGCCACCTGCCTCTGCAGCCGCTCTCGTCAGTCCTCCTGTTATCCTTACTCATCGGGTGGCCTGCAGCAGGTGG 
40 CAAACCCCTTGCCTTTCAAACTGGAAACCCAAGAGAAAACGGTGCCCTTGCTGTCACCCTCTGTGGACCCCTTTTCCCTAACTCAC 

TGCTCCCCATGGGTCGGTGGCTGCAGACTGTCCCCAGGAGGACTCTGGTTCCCTCTGTCCCCTTCTTTCCATGGGGAACTCTGGCA 
CCTTTCTTCTGACCTCAGTCAACTCTGAGCCTTATTTCCCCCCAGGAAGTGGCCTAGGAGAAGCTACAGGGCCTAGGGACTTACCC 
TGAGCTTGTAACTGGAAGACCCCGTCCCTATCCCCGCTCCCGCCCCCACCCCACCCCACCCCTGCTCTGGCCCCAGCCTCTGGAGG 
CCAGCCTTTTGGCGGGACTGAAGCCGGGCATGGCCAACCTTGCCCACAAGTGTTTTTCTGGATCTTGGCTGGAAGGCAGTCTGTCC 
45 CATCCTGCAGTGTTTGGGCCTGGCTCTTTGACTCAAAGCTAGCTAGGTGGCACTCCGTGTCGCTCCTGCACATTCTGGAAGGGGCG 

GGAAATGTTACTGTTGAAAGGCCCTAGGCAAGCCTGCCCTGTTGGTTGTAGTCGTGAGTGGTCTTGGGGGGAGATGCTTGGCTCCT 
GTCCCTGCCTCCCCAGCGGTTCCCTCCCTCCCTCCTGCCTGACCACCCCAGCTCTGGCTCTGTGATTGGTGCTCCACGTCTCCAGA 
CACCTCGGGGCTCCTGGGCGGAGAAAGCCGATGTGCCCCTCCCTGGGAGCCCTGAGTAAACCTCAGGGGGCCCTTTCCCAATCACC 
50 CCTCCACCGACCCCTCAACACCATGCATCTCACTCTGGGTGTACTCGCTCACATTTATTTTTTTGTAACTGTCATTTCTATAACTC 

TGAAGACCCATG ATAGTAAG CTTTGAACTGG AAAATAAAGT AAAAT CAAGT CTG 
MOUSE SEQUENCE - CODING 

ATGACCGCCAACGGCACGGCAGAGGCTGTGCAGATTCAGTTCGGGCTCATCAGCTGCGGCAACAAGTACCTGACAGCCGAGGCGTT 
55 CGGGTTCAAGGTGAACGCATCCGCTAGTAGCTTGAAAAAGAAGCAGATCTGGACGCTGGAGCAACCTCCCGATGAGGCGGGCAGCG 

CGGCCGTGTGTCTGCGCACGCACCTGGGTCGCTACCTGGCCGCCGACAAGGACGGCAACGTGACCTGCGAGCGCGAGGTGCCCGAC 
GGCGACTGCCGCTTTCTCGTCGTGGCGCACGACGACGGCCGCTGGTCGCTGCAGTCCGAGGCTCACCGGCGCTACTTTGGCGGCAC 
CGAGGACCGCCTGTCCTGCTTCGCGCAGAGCGTGTCGCCGGCCGAGAAGTGGAGCGTGCACATCGCCATGCACCCGCAGGTTAACA 
TCTACAGCGTTACCCGCAAGCGCTACGCGCATCTGAGCGCGCGGCCGGCCGACGAGATCGCGGTAGACCGCGACGTGCCTTGGGGC 
60 GTCGACTCGCTCATCACCTTGGCCTTCCAGGACCAACGCTACAGTGTGCAGACGTCCGACCACCGCTTCCTGCGCCACGACGGGCG 

CCTTGTGGCACGGCCGGAGCCCGCCACGGGCTTCACGCTGGAGTTCCGCTCCGGCAAGGTGGCCTTTCGCGACTGCGAAGGTCGCT 
ACCTGGCTCCGTCCGGGCCCAGCGGCACCCTCAAGGCTGGCAAGGCCACCAAGGTGGGCAAAGATGAGCTCTTCGCCCTGGAACAG 
AGCTGCGCTGAGGTGGTGCTGCAGGCGGCCAACGAGGGGAACGTGTCCACGCGCCAGGGAATGGACCTGTCAGCCAATCAGGATGA 
AGAGACCGATCAGGAGACCTTCCAGCTGGAGATCGACCGCGACACAAGAAAGTGTGCCTTTCGCACCCACACGGGCAAGTACTGGA 
65 CACTGACGGCGACCGGAGGTGTGCAATCCACTGCGTCCACCAAGAACGCCAGCTGCTACTTTGACATCGAGTGGTGTGACCGCCGG 

ATCACTCTGAGAGCCTCCAACGGCAAGTTTGTGACCGCCAAGAAAAATGGCCACGTGGCCGCCTCGGTGGAGACAGCAGGGGACTC 
GGAACTCTTCCTCATGAAGCTGATTAACCGCCCCATCATTGCGTTCCGGGGGGAACACGGGTTCATTGCGTGCCGCAAGGTCACGG 
GCACTCTGGATGCCAACCGTTCCAGTTACGATGTCTTCCAGTTGGAATTCAATGACGGCGCCTACAACATCAAAGACTCCACGGGC 
AAGTACTGGACGGTGGGTAGTGATTCCTCGGTCACCAGCAGCAGCGACACCCCTGTGGATTTCTrCCTTGAGTTCTGTGACTACAA 
70 TAAGGTGGCTCTCAAGGTGGGCGGCCGCTACCTGAAGGGGGACCACGCTGGGGTCCTGAAGGCCTGCGCGGAGACTATCGACCCCG 

CCTCACTCTGGG AGTACT AG 

HUMAN SEQUENCE - GENOMIC 

TTGCATTTGAAGCTACCATGACTGCAAGAGGGAGTTCCCGAAGGGGTCTGGGAATGGCCCAGGGAAATAGGGGTGAGGTGAGACTC 
75 CACTGCCCCGACAGTGCCCATGTATGAATTAGAAAAAGTGGGCCAGGCGTGGTGGCTCACACCTGTAATCCCAGCATTTTGGGAGG 
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ctgagtgggcagatcatgaggtcaggagttcgaaaccagcctggccaacatggtgaaaccccatctctactaaaaatacaaaaatt 

AGCTGGGCTTGGTGGCACACATCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGAAGAATCGCTTGAACCTGGGAGGTGGAGGTT 

. gcagtgagccgaggtcatgccactgcactccagcctgggtgacagagtgagactttgtctcaaaaaaaaaaaaaaaaaaaaaaaga 
aaagaaagaaagaaaaagaaaaaaagtgggccaggtgtggtggctcatacctgtaatcccagcactttgggaggctgaggtgggag 
5 gattgcttacagccaggagtttgagaccaggttggacaacatggtgagaccttgtctttacaaaaaaatacaaaaacctatctggg 

catggtgttgcattcctttagtcccagctacttaggaggttgaggtggaaggatcacttgagttaagggaggagaccacccctcat 
attgtcttatgcccaatttctgcctccaaagaaagaaaaagtaaaaactaaaaggcagaaatgaaaaccacaggcagacagcccag 
cgccacaccctgggcctcgtagttaaagatcgacccctgatctaatcggtgatgttatctatagactacagacattgtatagaaat 
gcactgtgaaaatccctatctggttttgttctgatctaattaccggtgcatgcagcccccagtcacgtaccccctgcttgctcaat 
10 cacgaccctctcacgtgcacccccttagagttgtgagcccttaaaagggacaggaattgctcactcggggagcttggctcttgaga 

caggagtcttgctgatgcccctggccaaataaaccccttccttctttaactcggtgtctgagttttgtctgcggctcatcctgcta 
cagagtctaggaggcagaggttgcagtaagccaaattcacgccactgcactccagcctgggtgacagagcaagaccccaccaaaaa 
aagaaaagaggccaggcgcagtggctcacgcccagctaatttttgtacttttagtagagacggggtttcaccatgttggccaggct 
gatctcaaactcctgtcctcaggtgatccgcccaccttggcctcccaaagtgctgcgataacaggagtggaggctcaactttttaa 
15 agaagaaaaggacgaatcaggacaggagacaattacaagctctgttcattcggaattctcattggcttacagaaataactttggct 

agtgattggttatatgttgtagacagacccacagggtggatggcgtctgtggccacttgggcattagctggtccagagcccagagt 

cggagtttcactcttgttgcccaagctggagtgcaatggcgcgatctcggctcactgcaacctctgtctcccaggttcaagtgatt 

ctcctgcctcagcctcccgagtagctgggattacaggcgtgtgccaccaagcccggctaatttttgtatttttagtagagacaggg 

2 0 tttcactatgttagccaggatggtctcgaactcctgaccttgtcatccaccggcctcggcctctcaaggtgctaggattacaggca 

acaccagcattctatacatcttgctggtgaactcacataatgcttagttccctgatcctttgacctccttgtcttctccagttatt 
ttctgtttggaccactggccacaggaatggagtggggttggggcttaggagagagcaatgtggctttttggtatgacttgtttcat 
tgactgctgttacattttaaatgcctttctgggcctgataatttaagggggctggcatttctcacatcaaagggcaaagggttttt 
25 ttgtttgtttctcactattgctcaaaagccacatgtgtcaaggacagctcttgttaacgggcagagaagcttatagaacctttcca 

gggctggcgcggttgttcatgtctgggggacaagagcgaaactccatctcaaaaagaaaaaaaaaaaaaagaacatttccaggcca 
ggcacagtggctcacacctgtaagtcccagcactttgggagattgaggtgggaggatcacttgaggccaggagtttgagaccagca 
taggccacatggcaagaacccagtttctacaaaaacattttttttttaaattagctgggctcggtggtgcacacttgtggtcccag 
ctactcgggaggctgaggtgggagaatcgcttgagcctgggaggcggaggttgcagtgagctgtgatcgcaccactgcatttcagc 

3 0 ctgggcaacagagggagactctgtctcaaaaaaaatcaaataaagaaaaaagaacatttccattattgcagaatgttctattggac 

GG CGCTGGGCCAGATGCCTGCCCCAAGCCCTGGG AC ACCCAAACCTGGTGAAAGTGCC AAG CTCCCATCTGGGGGTG CT CACGG AA 
GGGGCCGGGAGCTGGGATTACAAGCGTGGAGGCAGGCGCCACCCCAGAGGAGGTGGGTGATGTCTGAGCCAGAGTCTTTGGGATGA 
GCAGGGCTTTGGCAGGCAGCTTTGTTGGGCAGGCAACAGGCACAGCAGGTGCAATGGCATCGAGGTTGGAGAGGTGGACTGGCGGG 
GAGAAGAGAAGGGAGGGTGGCAGGAGAGATGGGCAGAGGCCCCCCAGGAGCCCAGAGCCTTCAGGGCTTTGGGCCCTCTTGGGGCA 

3 5 CTGGGGAGCCACGGGAGAAGTGTGGGGTGGAGAGGGGCGCCCTGGATTTGACCACCTTCAGGAACCTACCTTGGCTGCCCGGGTGG 

GTGGGATGGAGGTGATGAAGGTGGAGGTCGTAGCATTGTCACTGAGAGCGATGCTTATTCTGATTTTTGCCCCCGTGAGCCTCAGA 

AATCGGTCAGAACAGTGCTCGGGCTGGGCGTGGTGGCTCACGCCTGGAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACC 

TGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGCAAAACCCCGTCTCTACTAAAAACACAAAAATTAGCTGGGTGTAGTGGT 

GCATGCCTGTAATCCAGCTACTCCAGAGGCTGAGGCCTCCCTGGGAGGCGGAGTGCAGTGAGCCAAGATTGTACCACCGCCCCTCC 

4 0 AGCCTGGGTAACAGAGTGAGACTCTGTCTCAAAACAAACAAAAAAGAACAAACCAAAACCAGTGCTCCAATTCACCTTGCTGAATT 

GGAGAAGAACAGGTGCCTGGGTCCTCCCGGCTGACGGTGACGTCACTATGAGCCACCACGCCTGGCCCGGTGGGTGTTTACAGCAG 
AGGTGGTTCAGGGAGGAGTGAGTGGCAGATGGTGCAGGCTCAGGGAGGAGTGAGTGGCAGGTGGGGCCTGAGGCCAGAGGCAGGAG 
GACCGTTCAAGACTGAGGTGTCTTGGGCACTGGTGCCGGGGCCGGGGAGAGCCCTGGCATGCCGGGCCCCGGCCCTCAGTGAAAGC 
AGGATGAGGTGGCGGCCAAGCAGGGAGGCCAAGGCCTGGCAGCAGCCGGCAGCCCCTCTCCTGGCAGGGACATCTTGGCAGGAGCC 
45 GGGCTCTGCCCAGGGCGCTAATGTCCTCTTAATTAGCCAGGCACTTGCCAAGCACTTGCCGCTGCGGCCTCACTTTGCAGAACGCA 

CTTGGGTTTGGAGCAGGACCAGCATCGGCCACCGGGTGAGTAGGGGGGATGGCCAGGTGAGTACCATGGCCAGAAGGTGCGGCCTC 
TGAGTCCCCACTGAAGCCAATCCAGGCCCCGACCTCTGGTCATCATCAACAGAAGAGTGACAGAAACAGAAAAGATATCAAGGAAC 
ACGTTTTCAGGGCCAGATTCCAGGTCCCCCACCTATTTTCCTTTGCTCCTGCCTTGCCTGGCTCTGCCCCCTTGAACTCTTATTCA 
CCCAGTGTAGGCATCACCTCCTCCTGAAGGCCCTCCTGGACTGCACAGTTAACTCTGGAGCCTCCCCTGCACAGGGCAGCTCATGT 
50 ATGGATCCACAGGTGAGTTCCTGTCTTTGAAGGGTTACAGTTTAGGTCCTGGAGCAGTGGTGGGGAGGTCACACCTCCACCCACAT 

CCCTCTTTGCAAATCCCATGGGAACTATGAGCCTGGGTCCCCCAAACTGCATGTTCCCCACTTAAAGCTGGGCCAGATCCTGTTTG 
CTGTATCCAGGCCTCAGTTTCCCTGCTTGTAACCAGAAGTCCATGCAGCCAGAAATTGTCAGGGAGCTGGGCACGGTGGCTCATGC 
CTGTAATCCCAGCACTTTCAGAGGCTGAGGCAGGAGGTTCACTTGTGATCAGGAGTTTGGGACCCCAGCCTGGGCAATACAATGAG 
ATCCCTGCCTCTACCAAAAAATTAAAAACAATTAGCCAGGCCTGGAGGCATACACTTGTAGTCCTAGCTATTCAAGGGAGGCTGAG 

5 5 GTGGGAGGATCACTTGAGTCCAGGAGTTTGTGGCTGGGGTGAGCTCTGATTGTACCACTGCACTCCAGCCTGGGTAAGAGAATGAG 

ACCTTGTTTTATTTTATTTTATTTTTATTTATTTTGAGATGGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCAATGTC 

GGTTCACTGCAACCTCTGCTTCCCGGCTTCAAGAGATTCTCCCGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCGTGTGCCACC 

ACGCCTGGCTAATTTTTTGTGTTTTTAGTAGAGACAGGGTTTCACCATGTTTGCCAGGCTGGACTTGAACTCCTGACCTTAGGTGA 

tccatgcccccttggcctcctaaattgctgggattataggcatgagccaccgggcctggccgagaccctgttttaaaaaaattaat 
60 caggtccagtgcggtggctcacgcctgtaatcccagcactttgggaggccgaggagggcagatcacctgagatcgggagttcgaga 

ccagcctgaccaacatgcagaaaccccgtctctactaaaaatacaaaattagcagggcgtggtggcgcacacctgtaatcccagct 
acttgggaggctgaggcaggagaatcacttggacctgggaagcagagcttgtggtgagccgagattgcaccattccactccagcct 
gggcaaaaagagtgaaactccatctcaaataataataataataataataataataataataataataattggtagagatgttggta 
gaggcaggacagtgggagtgacagcctggtcctgtcctcccgggctctggctgaccatgctgtagtgtggctcagggccctggagg 
65 gcacagctgtcctgtggccctgtggtcagccgggaagccaggcctggcaggactcctgccctagaatcagctcctcccactcccca 

gggtcccatgcagggcgctggccgtaccaggcctcctcgcgggtgccacagagccagcggctgcacagcaacagagacgccattca 
caggctctcggccacgaggccgctcatttacagagggctgagccgctgacatctgtgcgtttgtaacatggacagcatttctggtc 
ccatacagacgcctgggccagccacatttatctccccttgagagaagggaaacgaggctcgggagggaatgagggattggcttggg 
gtcacacaactttaatgatgaccctgggcaggaagctcccaggatggcaacagagactcagggcaggctgggcatggtggctcaca 
7 0 cttgtcatcccagccctttgggaggcagaggtgcaaggatcactcgagcccaggagctcaaggccagcctggggaatatagtgaga 

acccatctctaaaaaaaaaaaaaataggccggtcgcggtgactcacgcctgtaatcccagcactttgggaggctgaggcgggtgga 
tcacgaggtcaggagattgagaccatcctggctaacacggtgaaaccccgtctctactaaaaatacaaaaaataggccgggcgtgg 
tggctcatgcctgtaatcccagcactttgggaggctgaggccggcggatcacgaggtcaggagttcgagatcagcctgacaaacat 
gacgaaaccctgtctctactaaaaatacaaaaattagccgggcgtggtgacacgcgcctgtagtcccagctactcaggaggctgag 
75 gcaggagaatcgcttgaaccatcgaggtggaggttgcggtgagccgagatcgcactactgcactccagtctgggagacagagtgag 
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ACTCCGTCTCAAAAAAAAAAAAAAAAATTAGCCGGGCGTGGTGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGTAGGA 
GAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCCGAGATCGCGCCACTGCACTAAAGCCTGGGCAACAGAGCGAGACTCTA 
TCXCAAAAAAAAAAAAAAAAATTTAGCCGGGCATGGTGGTGCATGTCTGTACCCCCAGCAATTTGGGAAGCTGAGGTGGGAGGATT 
GCTTAAGCCCAGGAGTTTGAGGCGGGAGTGAGCTGTGATGGCACCACTGCACTCCAGCCTGGGTGACAGAGTGAGACCCCGTCTCT 
5 CCCTATCCCCCGCAAAAAAAAAAAAACAACTCAGGGCTTTCCCACCCCTGTCCTTGCACAGATGAAGAACCGAAGCTTCTAGAAGG 

GGTATATTTTGCCCCCAGGCCCCAAATCCTGGTCTTTGGACTACAGTCAAGACCTAGCACAGGGCTCAGGCCTAAAAAAAAGCTGT 
TGAGGAGGGTGTGAGGCTGCAACGTTGCGGTGAGAAGGGGGTCCCCAGGGAGGGCGCAGCAGGAAGCCCCAGGGAAGTGCCTGGGA 
GAGGGAGGTTGTGCAGCCAGAAGGAGCAGCCCGCAGCCTTTGGTTGTTGACTCCTGCTTTGTAAGTGGCAGTCTGGTTGGGTAGGA 
CAGGGTCCGAGTCCTCACTCAGGGAACTGAGTCCAGGGTGAGCTGAGCAGCCCTTCCTGGTGGCCTCACTTTCCCCTGCAGAGCCT 
10 GCTGCATGGTGTCCAGTGGCCAGCCTGGGAGGAGCTCAGGACTGGCCTCACCTCGTGCCACGCCCTCGTACCAAGGTGGCTCAGAT 

GGCACCTGGGTTCCCGAAGGGCCCAGGAACACAGCGTCCATGTCCCCATCCTTCCCCGGAGGGACTTGGGGTGGGGCCTGCAGGAA 
GGATCATGTGACTTGTTCAAGGGCAGCTTGTCCTGCCCCGGACACAGAGGTGCCCATCGTAAGCGAGATGCAGGCAAGGTGAGGAC 
AGGGCATGGTGCCGAGCAGGAATGATTTTCGAAAATGCTACTCTGTGGTCGGGCACGGTGGCTCACTCCTGTAATCCCAGTACTTT 
GGGAGGCCCAGGCGGGCAGATCATGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCTTCTCTACTGAAAATAC 
15 AAAAAACTACCCGGGCGTGGTGGTGGATGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCCTGGAGG 

TGAAGGTTGCAATGAGCCGAGATTGCACCACTGCACTCCGACCTGGGCGACAGAGAAAGACTCCGTCTGAAAAACAAACAAACAAA 
ACCCCGAGATTCTCTTTTCCCCCGTCCGGAGCTCTATGGCCATCTGGAGCTCGTTCTGTCCACAAGGACACATTTCCTGGCAGCAG 
CTGTGGACCAGGGCTCACTCACTCACATCTGTACCCAATCTAGAGCAGGACAAACACCTATCACCTGCACTGGCAATGGACAGAGG 
ACAGTGGCAGCCCCATCACCAGAGGCATTCAAGCCAAGGCATTTTCTATCGTCTATTTATCTATCTATCTATCTATCTATCTATCT 
20 ATCTATCTATCTATCTAGATGAGATCTTGCTATGTTGCCCAGGTTGAACTCCTGGCCTCAAGCGATCCTCCTGCTTCAGCCTCCCA 

AAGTGTTGGGATTTCAGGTGTGAACCACTGTACCTGGCTGGAGTGCAGTGGCACTGTCATAGCTCACTGCAGCCTCCACCTCCTGG 
GCTCAAGGAATCCTCTTTCCTCAGCCTCCTGAGTAGCTGGGACCACAGGCATGCACCATCACACCCAGCTAAACCTTGATTTTTTC 
CATAGTATATGGCTCAGGGCAGAGCAAAGAAGCACAAAAACATGTTGGCTTGCGGTTGAGGGCTGATGGGAGGGGGTTCTGGCCAA 

agcccaaaattaacagccacaacgtcagtgtctgtgggaggggttgccaggggcgtgcgggttctggggctcaaggccctgccggt 
25 aaacccatttgaagcaggatggcaagaaggtgacaccatcttcccccgcgcactgaaagcccctggctgggattgcctggggcaga 

cacaggctcggaccagccccagcaatcccagtttatcagcgagccggctgagggcccggagttatctcagtgcccggcctgagacc 
ttgtgggcagcctgtggtcatgctggcattccaggggccttttggcatgtggggaatgtccaggaaaagcctcagccttcggtgag 

GCGCAGAAAAGGGAAGTGTCCCTAGAGGGGGTGGGTGAGGGCGTGGGAGGTGGTGTCTGCAGGGAATGTCCCCTTTGGGGGAGGAG 
GATGGAGGGTTGGGATTCTGAGGATGGGGGGGGGGGCTGTAGCCAGCACCATGTCCCTCCTGTGTGACCAGCTCAGAGTCCCATGA 
30 AATTGGGGCTTGGGAGGGGAAGGGACACTGGCCTGGGAACCAGAGACCTGGGCTGGTCTGGCTCACAGTTGCTGGACCTCTGTGAT 

CCGTGTCAAAAAACGAGAACACCAATTCCTGTCCTGCCCACTCACCACCAGGTGGGACCTGAACCCTGGCATCGCCAGCATTGGGA 
ATGTCGGCCACTGACTCAACCACTCTCCCGGAGACCTATTTGGGCCACCCGAGGCGGGTGCCTGGGCCACACGGAGGGGTCCTGGT 
GGTCTTCAGGGCAGCGGCTGTGGGGCTGAAGCCTCAAGGAACCACATCTCTGCATAGGAGGGCCAGGCTGCAGGGCCTCGGAGACA 
ACCTAGTTGGGCGTGTTGGGGTCTGTGGGTCCCAGGTCCTGGCCTCACCGGGTCCCCACCGCGCTGTCAGCTCCCAGCCTCTTTCC 
35 CTCGTCTGCCTCTGGGCTTCTGTAAGGCTATGTGCTCCAAGGCCACCTCCTCCAGGCAGCCCTCAGACCCCCACCTTCGCCCAGTA 

CCGATCTGCACCGTGGTCTCTGAAGTCTCCATCGTGACCTCAAACCTCGCTCGTCCTTGCTCCTAGCGAGGCTTGGGGTCGGGGTG 
TCCGAGGTGGGGGACATCCGGGGGGGTTAGGTGGCTGGCGCGGGGAGCCGGGGTTGTGAGGGGTGATGTCCTCAGGCGGCGGCGCT 
GCGGGGTGCGGCGAGGACACCGGTGGGGTGAGAGCACCGGCGGGGCAGCAGCGGGGGCCGCAGCGCCGGGTCCCTCGGCCCGGGGC 
CCCTCCCGCGCGGAGCCAGGGGCGGGACAGGGGGGCGTGGCCTGGTGGCGCTGACGTCACCTCGCCTATAAAATGTCCGGGGCGCC 
40 GCTAGCTGGGCTTTGTGGAGCGCTGCGGAGGGTGCGTGCGGGCCGCGGCAGCCGAACAAAGGAGCAGGGGCGCCGCCGCAGGGACC 

cgccacccacctcccggggccgcgcagcggcctctcgtctactgccaccatgaccgccaacggcacagccgaggcggtgcagatcc 

AGTTCGGCCTCATCAACTGCGGCAACAAGTACCTGACGGCCGAGGCGTTCGGGTTCAAGGTGAACGCGTCCGCCAGCAGCCTGAAG 
AAGAAGCAGATCTGGACGCTGGAGCAGCCCCCTGACGAGGCGGGCAGCGCGGCCGTGTGCCTGCGCAGCCACCTGGGCCGCTACCT 
GGCGGCGGACAAGGACGGCAACGTGACCTGCGAGCGCGAGGTGCCCGGTCCCGACTGCCGTTTCCTCATCGTGGCGCACGACGACG 
45 GTCGCTGGTCGCTGCAGTCCGAGGCGCACCGGCGCTACTTCGGCGGCACCGAGGACCGCCTGTCCTGCTTCGCGCAGACGGTGTCC 

CCCGCCGAGAAGTGGAGCGTGCACATCGCCATGCACCCTCAGGTCAACATCTACAGCGTCACCCGTAAGCGCTACGCGCACCTGAG 
CGCGCGGCCGGCCGACGAGATCGCCGTGGACCGCGACGTGCCCTGGGGCGTCGACTCGCTCATCACCCTCGCCTTCCAGGACCAGC 
GCTACAGCGTGCAGACCGCCGACCACCGCTTCCTGCGCCACGACGGGCGCCTGGTGGCGCGCCCCGAGCCGGCCACTGGCTACACG 
CTGGAGTTCCGCTCCGGCAAGGTGGCCTTCCGCGACTGCGAGGGCCGTTACCTGGCGCCGTCGGGGCCCAGCGGCACGCTCAAGGC 
50 GGGCAAGGCCACCAAGGTGGGCAAGGACGAGCTCTTTGCTCTGGAGCAGAGCTGCGCCCAGGTCGTGCTGCAGGCGGCCAACGAGA 

GGAACGTGTCCACGCGCCAGGGTGAGTGGGGACGCTGCCCCCGCCTCTCCTGGTCCGTGCACAAAGCGCACCCCACCCGCGCCCCT 
CCAGCCTCCCGCCCTTTCTCGCTCGCGGCGCCGCTGCGGTCCGGAGCACTGCCCATTGCGCCCCCGCrAGGCACGCGGGCTACCCC 
GCCTGGAGGGGGCGAGGAGTGGGGCTTTGCCCATCCTCGGGTGCCGCTGCCCACCTCCCACCCCGGGCTGGGATCATGGGCTCCCC 
TAGGCCCCGCGGAGTCGCAACCGTACGTGCACCCTCCTAACCCCCCCCCCCGCCCAATCTTGGCTCTCCCCACGCGCGCTGATCCC 

55 tcggatcagctgtcccagctcttgcggagtgggagcccctcacccatttcctcgtgcccctccccccgccggctgtcctggagctc 

GGGGGTCCGAGGCAAGGGTCGCCACCCGCAAGGGCGCGCCTCCACCCCCACCGGCAGCCTTTCGCGGGCGAGATGGGGGAGGTTAG 

CCAGGCCTTTGATCCCGGCGGGGCGCGCCTCCACCTCCCCGTCTGCCCGGCCTTCCTCCACCTCCTCCCGCTGCCGGGCGGGGTCG 

gcctccgctggtgggggggggcgcggggtgtcagcccttccccccagcccctcctcccgcgtctgccccgcgctcgaggccgcggc 
ctttgtgagcaggggggcgggtcgcctcgactgggtcctccctcgccccctttgtcctgctccatctctgcagatgggaaaaccag 
€0 atgcggcggggcgggggaggggatcggcttttgcggttcacccctgcagaggagccccccgcgccgcccccgggcccagggctcgg 

gtcccgaggttccccaggaggcggtctccctcctcgcgccgcggcccgggaacggcgtggcgcggatggcggccctccaggcaccc 
cgcccttcgcccgccgcgcgcgtctccaggccggtgcgctgagctccgctccgcgggcgaccgagggcggcttcagcgcgagccgg 
gagaccccaggccagctccctcgggaagcccctaccctctggtgaacccatcccctagggcgctcgccgggaacaattgactgcaa 
CTCGATCCGTCCCCTCCGGGGCCTCCTGCAGGCACGGCTATTTGCGACCGGCCTGTGCGCCACTCTTTCCCTTCTTTCTCAGATTC 
65 TCCCCGAGGGGCTTTCTCTTCCTTTTGGCGTCCTCTTCCACTCCTGGCGGAGAAGCTGTTCCTTGCTTGCAGACAGAGGCCCCGCT 

GGAGGGAGGGGCGTGGGGGGATCTTTTTCCCTGGATAGGAAGTCGGACCCCAGGCCTTGGAGATGGCTGGACGGGAGCCCAGTTTG 
TGTCCTCATCCCTCCTCTTGGAAGGAGCCCTCCTGACGGCCCCCCTCTTGGCTGTGGGCTCTGCAGGAGGGGGAAAGACCCCCCAT 
GGCAGTGGGGGTGAGGGTGGAGGCCTGGGTGGGGTAATGGCCATTTTGTGCCTGAAGTTTGCTACCTTAAGTCCCAGAGAGGTGAA 

gctgcttgtcatgggtcacacagcaagtgaccacaaggaagcagcatgcagaagtgggtgcatttggctccagaaaccccgtttcc 
7 0 tgtttcccacagcgcatggcgggcagagctcctcacctgatcagcaggcattgagccctactaaggggacctgctgagccatgagt 

gaaccagtggggttcacgttctcttggggacattacgaagtgtcaaggaaaaggcagcgggtacaggttattagatggctgagtcc 
tttctgagcaggacatttgagctggcctgaaggatgaatagaaggtggcaggtatggggggggtgctgtgtggaccagcgttgtag 
gctgtgggtgtctcctgtgcaaaggtcttatggcaggaaggtacagagaaagcccagtgtggctgggaggaagcttgtgaggtctg 
ggccacgggaccttgggtgagagcttagtgcagggctatggtccttgccttggggttgcagccacagcctcccgtggggaagaagt 
75 cgcagaagtaggtggccttggccctgggggccaggaagttgcagagagcctgagggtgtttttggcgagcctgggcagataactcc 
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CCTCTCCTGAGAAGCTTGCTGGGGGCGTCTGGTGTGTGATTCAGGCTGATAGGGTGGGAGGAACCAGAAATTGCAGCCAGGAGAGG 

tggtggtgatggctcagcttggagttgaaagggatgtgggacggcgcgggggtgggggtacttgggggccgaggttggggctcctc 

tggcctcagatcttggggtccttatctcgtttctatgtcagccaactcccggggggcttttgggaactggagtctgcaggggtggg 

CGTGGGGGGCGTGTCTGCAGAGGCCATTTTGGACGGGCCTGCGTGGCAAGGGGGAGGCGTCTGCTTCCGACACACATGCTGGGGAA 
5 CGCCAGCCAGGAAGGGGAGGATCCGGACTTAGCTGGCAGGGGGGATGTGAATCATCTCTGCAGGCCTGCACGGGCGGGCCCGGTGG 

GGGCAGGGTGCrCCCCTTTGAAAAACGCTGCGCCCTGCTCTTCAGCCTCAGTTTCCCCATCTGTAAAGTGTGCATTCCAGGCCTCC 
TTGGGCTGGCCCAGAGCTGCCCTGGGCAGGGGCTTTCAGCCCTTCACACCAGAGGCTGGGTCAGCTGAGTGAGTGCTCCTTTGTCC 
TCCCGCCATGCCCCAGGCTCCTCCCTGCTCCCCAGGATCCACACCTACCCTGGCCCCGACCCTGGGCCATGCCTCACCACACTTCC 
TGTCTTCTCTCACATCTCTCACATCTGGGAGTCCTCTCCCGCCAGCCTGTGCTTGCATCTGGGGATCCATGCCAGGGATAGGACCT 
10 GTCCTCCCTGCTGGCTTGGGACATGCCCTCTCCCAGCCACTCTGAGGAGGGCTGACTGAGGAAGGGCTCGTCAAGCTGGGCTTTGC 

AGGATGTGTAAGAGTTCTCCCCACGAGGCGCAGGGCATTCTGAGCCCAGGGAATGGCTTGTATAAGGATGCAGAGGCATTTGAAAT 
GGCCAAGTAGTTGCAGGAATCGACTGGAAACCGGGGTGGTAAGGTGAAGCCATAGAACATTCCAGGCCCCCTCCCCTAAATGAGAT 
GGAAGGAGTGCCTGTTTTGAACAAGCCAGGGGCATCTGGGGACCGTTAAGGCCTGGGGGTGGTGATGGGGACrGGAGGGTGTGAGG 
CAACCAGGGGGTGCCCCTCTGAGC CAC CACAGACAG AATGGTTCAGAAGG CCAGGCACACTGGCT CTCG CCTGT AATC CAAGCACT 
15 TTGGGAGGCCAAGGAGGGAAGATGGCTTCGGCCAAGGAGGGAAGATGGCTTCAGCCCAGGAGTTCAAGGCCAGCCTGGAAAACATG 

GCAAAACCTCTGTCTACAAAAAATACAAAAAATTAGCCAGGCATGGTGATGCACGCCTGTCGTCCCAGCTACTCAGGAGGCTTAGA 
TGGGAGGATCACTTGAGCCGGGGAGTTTGAGGCTGCAGTGAGCCGAGATCGTGCCACTGCACTCCAGCCTGGGCAACAGAACGAGA 
CCCTGTCrrAAAAAAATTTTTTTTGGCCTGGTGCGGTGGCTCACGCCTGTAATGCCAGCACTTTGGGAGTCCAAGGTGGGTGGATC 
ACCTGGAGGTCGGGAGTTTGAGACCAGTCTGACCAACATGGAGAAACCCCATCTCTACTAAAAACACAAAAATTAGCCGGGCGTGG 
20 TGGCGCATGCCTGTAATCCCAGCTACTCTGGAGGCTGAGGCAGGAGAATCCCTTGAACCCGGGAGGCGGAAGTTGCAGTGAGCCGA 

GATCGCACCATTGCACTCCAGCCTGGGCAACAAGAGTGAAACTCCATCTCAAAAAACAAAACAAAACAAAAAAAACAACCAAAACA 
AACAAACAAAAAACTGTAATTAAAATAATTAAAAGAAAAAAGTTAAAAAAAAAAAAAAGAGAGGATGGCTCAAAGGCTGGAAACAG 
GGAAGGCCACTGTGAGGGGAGGACAGGCAGGGCTAGACCTCTCTGGAAGGAGGAGGGAGAGGTACCCGTGGGCCCGGCACAGGAGA 
CTCTTAATCTCCTGGCTCCCGGGGGCTTCTGTGGGCCTGTGACTCAGGATTTCTGTGCCTCTGTTGATGAAAAGAAAAATCCTGAA 

2 5 GAAAACACTGTTCCCATAGTAACACAGCTCTAATTAGAGACTCCAAGGCCAAGCGAGGGCCTTGGAGCCAGGAGGGGCCCTGCTCT 

ACTGGGGGGACGACACCCCTTTCCCCTATCCCTCCCTGCTGGGGTGTGGCCTGATGTCTACGTGGCACCAGGCCCCTAAATCCTTT 

CAACATCCTGGCGGAGCGGAGAGGCTGGGCCCTTTTGACAGGTGGGGAAACTGAGGAAGGTTGCAGGGAAGGCACTCATCCAAGGG 

TGCCTGGCCCCCCGCGGTGGGTGCCTCACTGGCTGGCCTAAACCTTTGCATCAAACCAGTTCCAGGATTGAACGCAACAGGCTGAT 

GGGGACTGAGTCGTGGTACAGATGGCGGCAGTTGTGTGGCCCTGGGCCCAGGAATGGCTGGGAAGCTCCCTTTCTTCTCTGGCTTG 

3 0 GGGGATGAGGTTAGTGTAAATTTCATGGAGTTGCCAGGAGGATTAAGGCCGACGTGCATTCACACGTGGCCCCGTGGCTGCCGCCA 

GTTAAGCCCTGCGCAGCCATTGGAAGTCTCATTGAGAAGGAGCCTCCCGGCTTCCTGCATTTGTTCCAGGCGGGCTGGTAAGCGCC 
CTGCTTATTTGCAAGGCTGTGTGAGGACGAGCCCTGTAAACCCTAGGACGAGGCTGTGCTAATGTGGTTTCTGTTCCACTGTCTCC 
CCTTCTCCrTTTGCCCCTCTTTCTGGGGAACCTGGAGCCCCTGATGCCCTCTGTTTTTTCCTGCTGCTGGGGTGGACCTAGAACCT 
CTCCCTCCATCCTTTCTGCTGCTGGGGTGGGCCTGCAGGAGGCTGTCCTCTTACCTGGTCCCTAACTTCCCTCCGATCAGCGGGGC 
35 TTCAGCGGAGCCCCAGCGCATTGGACAGGTGGTGCTCTGTGGCCGGCACAGGCCAGGGCCCAGGGTGCGGCCCCTGCCTGTAGGTA 

GACATGCAGGCCCTTCTGAGCAGAATGAGGGGGCGGTGAGGGCAGCTGTGCGGGTGTGGCTGGCCTGACGGCTCCCTGCAGCCCTG 
CGGCTTCTGTGCAGTGGGGGTGGGGCGGGCCAGACCTTTGCAGGGCCTCTTGGCTGGTGGAGGGCTGAGTGAGCAGAGGCCCCAGC 
CCTCGTGTTCCCTGGGGTGTGGCCTTAGGATGGTCCCGGCACCCTGGGGACCCAGCCCCTGCTCACCTTATCCTCCTCCCGTGCTT 
GGCTGGGGTGTGGTGGCTGAGCCAGCCCACCCAGTGCGGTGGATGCTCGTCGGAGGGCAGAGGGTGGGCTACCGGCTTAAGGGGCC 

4 0 CCAGGGAACCTGGGGGGTGGAGCCCAAGGGGTTCCAAGAAGGGGCGGGGCCAGGAACCCATAGACAAGAGGGTGGGGCAGGGAAAG 

GGCGTGGCAAGAGGGCCACCCACCTCCGGTCCAGAGAGCCAGCCAGACCCTTACTTTCTCTTGCTGTGTGACCTTAGGCAAGGACA 
TGCCACCACC GGCCTTAGTCTCC CTCTTTGTGAAG TAGGATGAAG ATCCCCAC CTGTGG AG CAGATGTGGGGCTGCATGGTTGGGT 
CAGGATGGAACAGGATGGGGAGGCCGGGCGTGGTGGCTTACCCCTGTAATCCCAGCACTTTGGGAGGCAAAGGTGGGAGGACTGCT 
TGAGTCCTGGAGTTTGGGCAACATAGCGAGACCACCCCCATCTCTACAAAATAATGTTAAAGTTAGCCAGGTGTAGTGGTGAGTGC 
4 5 CTGTGGTCCCACCTACTGGGGAGACTGAGGCAAGAGGATCCTTTGAGCCCAGGAGGTGGAGGCTGTAGAGAGCCATGCTTGGGCCA 

CTTGCACTCCAGCCTGGGCAACAGAGCAAGACCCTATCTCTAAAAAAAAAATGGAATTGAGGATGTGTCCTCTGGGTGTGGGCTCT 
ACCACCCACCAGCCTCCCTCTCCTGTGGGTGCTGCCTGCCACCCACCGCTGAGGTCCCTGCAGCATCAAGGTGCCCAAACGAAGAC 
ACTCTCCAGCTCTGAGCCAGGCACCCATACAGAGCCCGGCAGACGCCTCTGCTGCTGCAGTTCTTAGAATCCAGAGCGCGTGGGGA 
ATGTGAATTTGTGCTGCTGGAGCCAAACATCCCACCTCCAGGTTTTAGCTGGAGGAATCCATGTGGATATGCAAAGCAATGTAGTT 
50 ATAATGAATAGCAATTGTGGGCTGGGCGCAGTGGCTCATACCTGTAATCCCAGCACTTTGGGAGGCTGAGGTGGGTGGATCACCTG 

AGGTCAGGAGTTTGAGACCGGCCTGGCCAACATAATGAAACTCCGTCTCTACTAAAAATACAAAAAAATTAGCCGGGCATAGTGGC 
GGGTGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGGCAGAGGTTTCAGTGAGGCGAGATC 
GTGCCATTGCACTCCAGCCCGGGAGACACAGCGAGACTCTCTTTCTCAAAAAAAGAATAGCAGCTTTGCTATAGCTTAGGGGAGCA 
AAACCCGAAAGCCACCTTAAGTTTCCCGAAGATAGAGATCCCTGGGGTCCTATTCTGAGACAGAGTCTTGCTCTGTCGCCCAGGCT 
55 GGAGTGCAGTGGCGGATCTCAGCTCACTGCAGCCTCCGCCTCCTGGGTTCAAGCAATTCTCCTGCGTCAGCCTCCCGAGCAGCTGG 

gattacaggcgcccggcaccacccccagctaatttttttttttttgagacagagtctcgcattgtcgcccaggctggagtgcagtg 

GCGCGATCTTGGCTCACTGCAAGCTCCACCTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCAGGGACTACAGGC 
GCCCGCCACCGTGCCCGGCTAATTTTTTTTTTTTGTATTATTAATAGAGACGGGTTTCACCGTGTTAGGATGATCTCGATCTCCTG 
ACCTCGTGATCCGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCTTGCCTGGTCCTTTTTTTTGTATTTTT 
6 0 AGTAGAGATGAGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCATGATCCGCCCGCCTCGGCCTCCCAAAGTGCT 

GGGATTACAGGTGTGGGCCACTGTGCCCGGCCAGTCCCATTCTACTTTTTAGGGACATGGAATCATGTAAAGATGCCATACAGAAA 

TTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCAATCTCAGCTCACTGCAACCTCTGCCTCCCAGGTTCAAGTGATTCTCCT 
GCCTCAGACTTCCAAGTAGCTGGGATTACAGGCATGCCCCACCATGCCCAGCTAATTTTTGTATTTTTAGTAGAGGCGGGGTTTCA 
65 CCATGTTGGCAAGGCTGGTCTTGAACTCATGACCTCAGGTGATCCACCCGCCTCAGCTTCCCAAAGTGCTGGGATTACAGGCGTGA 

GCCGCCGTGGCAACCCGCATGCTTCTTATGTATAAGAAAAAAACAGCTAGAAAGTTGTGGGTTCACTGGCTGGGCACATGGTGGCT 
TGTGTCTGTAACCTCAGCACTTTGGGAGGCTGAGTTAGGAGGATCATGTGAGGCCGGGAGTTCAAGACCATCCTAGGCAACATAGC 
CAGACCCTGTCTGTACCAAATAGAAAAAAAAATTAACTTGATGTGGTGGTGTGTGCCTGTAGTCTCAGCTATTTGGGAGGCTGAGG 
TGGGAGGATCACTTGAGCCCAGGAAGTCGAGGCTACAGTGAGCTATGATTGTGCCACTGCACTCCAACCTGGGCAACAGAGCAAGA 
70 CCCTGAATCAAAAAGAAAGAGATGTATTTGCCAACACAGGGGTGTTCTGCAGTGGGGTGGGAAGGGGACGTGTAGGACTTCATAGT 

GGAGTGATCTCGGCTCACTGCCATCTCCGCCTCCCAGGTTGAAGTGATTCTCCTGCCTCAGCCTCAGGCAATTTTGTATTTTTAGT 
AGAGACGGGGTGACTCCATGTTGGTCAGGCTGGTCTCAAACTCCCGACCTCGGGTGATCTGCCTGCCTTGGCCTCCCAAACTGCTG 
GGATTACAGGTGTGAGCCACTGTGCCTGGCCCCTTTTTTTTTTTTTTAAGTAGGGTCTTGCTAAGTTGTCCAGGCTGGTCTTGAAC 
75 TCCTGGTCTCAAATGATCCTCCTGACTTGGCCTCCCAAAAGGCTGGGATTGCAGGAGATATGAGCCACCGCACCCGGCCCTTTTAT 
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AAGTTTTCTAAAGGAAAGGAACATGTACCATCGTGTTTTATTTTAATTTTTACATAGAAGCAGGAACAATAGCATGAACCCCCAGA 

CACGGCCCCCCAAGATGCGCTGTTCCGCTGTGCTGCAGCCCCATTTGTCCTTTTCTATACCATTTTTGGTTGTATTTGAAGCAAAT 

ccctgacatcagggcatttcatcccaaaatacttccatctgtgtttctaaaaaaacgaggccattttcttatgtaaccacaacgtg 
atcaacagtaatcaatgcttaacatctaattctgggccacgttaagaccctcctgattggctcaagaatgtcttttgtgcagttgg 
5 tttcttgattctttttgttttttttgagacagggtctcactgtgtcacccaggctggagtgcagtggtgcaatcacggctcactgc 

agcctcagcctcctgcctcagcgatcctcctgcctcagcctcccaagtagctgggaccacaggtttgcaccaccactcccagctaa 
ttaaaaaaagtaatttgtagagacgggggtggggtgggggtcttgctatgttgcccaggctggtctcaaactcctagactcaaaca 
atcctcctgccttggcctcccaaagtgttgcgatcacaggcatgagcccctgtccctggcccctattatttctctaactggggaaa 
gtcatgtgggaacagatgtagcttgccttggcctctgaccggccctgcctgcgttcctgggtgctctctgctgcttctcatgtgtg 
10 ccactgtggggactcggccgcccaccccaccccgtggtgttaccttgcgtgtgtagttctgtgagctcagggctatggtctgccag 

aactagggggcgtggggccccagtaccagcccaaggcctcctctctgcaggtatggacctgtctgccaatcaggacgaggagaccg 
accaggagaccttccagctggagatcgaccgcgacaccaaaaagtgtgccttccgtacccacacgggcaagtactggacgctgacg 
gccaccgggggcgtgcagtccaccgcctccagcaagtgagtgcctcgctcccacctgtcaccgcccccaccaccttgcctgggcta 
ccccgcctgaccctgtcccgccatcccccaggaatgccagctgctactttgacatcgagtggcgtgaccggcgcatcacactgagg 
15 gcgtccaatggcaagtttgtgacctccaagaagaatgggcagctggccgcctcggtggagacagcaggtaacactaaagccccagt 

tccctggagccgtcctggagtcctggagggtctggccatgccgtggtcacttggtagccccagccaaggcctgctctgtgctgggc 

ATCCCCCCGGACTGGCCCCGCACTGTCCTACCCTGGGGCTGACTGCTGTGTGACCCCAGCTCCTGGCCCTCCCTCTCTGGTCACCC 
CAGCCTCCACCCCACTCCCTGCCAGGAGGCTCACTGACTCCCCTCTTTCTGGGACAGGGGACTCAGAGCTCTTCCTCATGAAGCTC 
ATCAACCGCCCCATCATCGTGTTCCGCGGGGAGCATGGCTTCATCGGCTGCCGCAAGGTCACGGGCACCCTGGACGCCAACCGCTC 
2 0 CAGCTATGACGTCTTCCAGCTGGAGTTCAACGATGGCGCCTACAACATCAAAGGCAGGTTCTCCTGTGGGCAGCTGCTGGGCAGGG 

AACCCCTCGGTCGGGGCTGGGGTCAGTGCTGCGGGGAGCGCCCTCTGCATCCACACTGGACCCTGGCTTGGCTCAGGGCCATTCCA 
GGCCCTAAAGGGACAGGTGTCTGATGGCCACCAGGGGCTCTGGGATGCAAGCAGCCCCTTTCCCTCTTGTCTGTGTGGTTGGGGGG 
Actt ACCTTGC CCACCTG ACAGAG AGGTGTGTGGAGGGG AGAG CAGGG AGGGGAAGG AG AGCAGGGAAGGGG AGG GAGG AGAG CAG 
GGGAGGGGAGAGCCGGGAAGGAGAGGAGAGCAGGGGTGGGGAGGTTCTGGAAAGGGTGTGCAGGGGAGGACGCGCCTCGGTTATGG 

2 5 gactggagccccttcccaggaggacccccaacaatccagaggtgcctgttaggattcagaacatggtttttttgtttgtttttttg 

agactcactccctcaccctggctggactgcagtggcgttatctcggctcactgcaacctctgcctcctgggttcaagtgattctcc 
tgcctcagcctcccaagtagctgggattacaggtgtgcaccaccacgcctggctaatttttatatttttaaaatttattatttatt 
tattttgagacccagtctggagtgcagtggcgttatctcggctctctgcaacctctgcctcctgggttcaagcgattctcctgcct 
cagcctcccgagtagctgggactatgtgtgggagccaccatgcctggctaatttttttgtatttttcatagagacgggtttcacca 
30 tgttgtccaggctggtcttgaattcgtggcctcaagtgatccgcccacctcagcctcccacagtgctgggtttataggtgtgagcc 

accacacccggctaattgttttgtatttttagtagagacggagcttcactatgttggcaaggctggctcgaactcctgacctcaag 
tgatccgcccacctcagcctcccaaagtgctgggattacaggcgtgagccactgcggccgagcagaacacgttctaggacccttgt 
tcatgtgtccatcatggacaggaggacgtgcgggccatagggaccctggctcattccggagccgggactggagggtggggcgtcac 
ccttgggaacacccgtgcccaccctccgctgcccagggtaggggtggggagccaggctttgggccccacttgataaagtcccctcc 
35 ccagactccacaggcaaatactggacggtgggcagtgactccgcggtcaccagcagcggcgacactcctgtggacttcttcttcga 

gttctgcgactataacaaggtggccatcaaggtgggcgggcgctacctgaagggcgaccacgcaggcgtcctgaaggcctcggcgg 
aaaccgtggaccccgcctcgctctgggagtactagggccggcccgtccttccccgcccctgcccacatggcggctcctgccaaccc 
tccctgctaaccccttctccxsccaggtgggctccagggcgggaggcaagcccccttgcctttcaaactggaaaccccagagaaaac 
ggtgcccccacctgtcgcccctatggactccccactctcccctccgcccgggttccctactcccctcgggtcagcggctgcgggct 
4 0 ggccctgggagggatttcagatgcccctgccctcttgtctgccacggggcgagtctggcacctctttcttctgacctcagacggct 

ctgagccttatttctctggaagcggctaagggacggttgggggctgggagccctgggcgtgtagtgtaactggaatcttttgcctc 
tcccagccacctcctcccagccccccaggagagctgggcacatgtcccaagcctgtcagtggccctccctggtgcactgtccccga 
aacccctgcttgggaagggaagctgtcgggtgggctaggactgacccttgtggtgtttttttgggtggtggctggaaacagcccct 
ctcccacgtggcagaggctcagcctggctcccttccctggagcggcagggcgtgacggccacagggtctgcccgctgcacgttctg 
45 ccaaggtggtggtggcgggcgggtaggggtgtgggggccgtcttcctcctgtctctttcctttcaccctagcctgactggaagcag 

AAAATGAC CAAATCAGTAT T 'ITTTT T AATGAAATATT ATTGCTGGAGG CGTCCCAGG CAAGC CTGGCTGTAGTAGCG AGTGATCTG 
GCGGGGGGCGTCTCAGCACCCTCCCCAGGGGGTGCATCTCAGCCCCCTCTTTCCGTCCTTCCCGTCCAGCCCCAGCCCTGGGCCTG 
GGCTGCCGACACCTGGGCCAGAGCCCCTGCTGTGATTGGTGCTCCCTGGGCCTCCCGGGTGGATGAAGCCAGGCGTCGCCCCCTCC 
GGGAGCCCTGGGGTGAGCCGCCGGGGCCCCCCTGCTGCCAGCCTCCCCCGTCCCCAACATGCATCTCACTCTGGGTGTCTTGGTCT 
50 TTTATT1TTTGTAAGTGTCATTTGTATAACTCTAAACGCCCATGATAGTAGCTTCAAACTGGAAATAGCGAAATAAAATAACTCAG 

TCTGCAGCCCCAGGCCGGCCTGTGTGTGTCTTGGGGCTGAGGTGGGTGGGGGGGCTGAGGTGGGTGGGAGGGCTGGCGGGACAGGT 
AGGCGCCCTGGCTCCCCAGCTCAGTGCTGGGAGTGTGCAGTGGGAGGGAGGCCGTGGCTCCAGTGGGTGCTCCGGAGCTCGTGGGC 
CCAGCACACCTCCTTAAGCGGGGGATGGAGCGCTGGGAGGGGGTGGACTGTGGCCCATGCGACCCCCAGAGCCATTAGGAGGAGTT 
CTGTGGTGAGAAGTGGCTGTGGCTCCTCGTAGGCTACGTCCACCATGCGGGGGACCTCGGGGGTGTCTGGCGGTGGCACGCTGGAT 
55 GTTGAGAAGGCGCAGCCCAGGGAACACTCAAACCAGGAGACCCCACATTATCCTCTAGTTGACATGTGCCCTTCGACTAGGGGACT 

TGGTGGTAGGGGCAGCTCCGCCCCCATACTGCGAGGATCCGGGCCTTCCACTTCCCCAGACACAGCAGGTTGGGGTGCCCCTGGGG 
CTGGGAGATGCTGCCCTGGGCCCCTCAGGGGGCGGCCGTGGTAGGATGGACCGGGCCGAGCGTGCAGACCCTGGGCAGGTCCCTAC 
ATCGGAACCAGCAGCCCTGGGGATATCTGGCATATCAGAGGCTGAGGACTGTTTCCAGACTTTACCAAGGCCACAGTCAGGGCGAC 
CTGGGTTCTGAGCCTCCCTTTGCATCCTAGGCTGCAGGGACAGGGGCTGGGCAGAGGCTCGCGGACCTCGTGCAGCTTCATTCACT 
60 CCCAGGTGCCCCTAAGGATAGCAGCTGCGAGAAGACTGAGGGGAGGAGCAGTAAGGCGCAGCCTGGAGCGGAGGGACCTGGCGTCC 

AGTCATTGTGCGCTGGGAAGGCGGTGATGGCGACGGAATTTGGGACACGCGGGGCGTCCCGGGGGCAGCCAGGGCACTGCAGGCCG 
GAGCCCCCTGTTCCCCCGCATCCTCCCCGCCGTCGGCAGCAGAGCAAGCGCTGATTGGCTGCTGATGACGCAACTGGGAGGGCTGC 
GCTGTGATAGGTGGTCCCTCGGGGGCGTGGGGCGCAAGTCTTGAGATTGGCAGGGGCAGGTGGCTGCTGCAGAGGGAAGTCGGGGT 
CACCTCAGCGAGGTTCCGGCGGCCACCCCTCTCCCCTCCCCCATGAAAGCCAGGCTGGAAGCCAGAAAAATCCCAGTGACTGGAAG 
65 GGACAGATTAATCCTCCGGAACCAAACTCTTTGAGACCTGGGGAGGAGGGTGGGAGGCACTGGGAAGGGGGATTGGGGGGAGCCTG 

GCTCATTTCCACCCATGGAGCTGACCTAGAATGACCCTAAGGTCCCCGGAGCCACCAGCTGATTCCGAATTCCATTCATTCTGCAA 

aatttggcgcctaccacgtggccgagattcccgaggctgcagccaatgagcagcatagtccgatgggggaggctggaagggccgtt 

CACGAGATCTCTCGGGAGGAATCGGTAGGAGCTGCCCAACTGAAAGGGACGGGGGAATAACCCGGGGCGAGGGACCTGCCCAGGCC 
CTGCCCTCTGGGGGGAAGCCAGGCCAGGGGCCGGGGGCATCTCTGGGGTCCCAGGTGAGATGCGGGTCGAGGGAGCCAGGCCACGG 
70 TTCTCCAGACTCGCGTGGAGGCCACGAGCGTCTTCTGGAGGAGCGGGCACTGCGCGGACCGGCAGACTCTGGGGCGCTCGTGCTCC 

ccatctcctgaccttttcctaccttcagttccctcctgtcaggacaggttctggggctcgccggggcagggagccagggcagaggg 

TGCAGTTTCCGCTCCTGCCTGAGTCACCTTCGCTTTCTCAGCGATTCTTCATTCACAAGGGCGTGGCCCATCACACGCACTCACAC 

ACTTGTGAACTTGCACGCACACACACATATGGACCTGTGCAAAGAGCCCCATGCACAGGCAGGTACACGTGCATGTAGGCGTGCAC 

ACAGACACGCACAGATGCAGGCAGACCAACTCCCAGGAATCTGTCTCCAGCCTACAGGGATTCAGCACTCAGGGTACCAGCCTCTG 

75 tcccgtgcacccccattcccggcagttctcccaggtgggtcgggggccactagggaccccataccccgagggtggctcctccatta 
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agcctgccatggggttgggagtgagagtcccacctcccacttgagagtccccagtgagtcaaggcaagtgcagccagggctccaag 
atccttgttgggattcactgtgatccccaaagatcacgacttaagggaaaacattcaattaaacttgttagagcaaagaaaggaga 
gactgggctgggagcagtggctaacgcctatatagttcagctactcaggaggcccaggtgtgaggattgcttgagtccaggaggct 
, gaggctgcagtgagctatgatggcaccacccactgcactccagcctgggtgacaaagcaagaccctgtctcaaaaaaaaaaaaaaa 

5 aaaaaaaaaaaaggaaaaagaggccgggcacagtggctcacacctgtaatctactaaaaataagaaaattagccagacatggtggt 

gggtgcctgtaatctcagctacttgggaggctggggcaggagaatcgcttgaacccaggaggcggaggttgtgtgagccgagatta 
CACCACTGCACTCCAGCCTGGGCGACAGAGTGAGACTCTGTCrCCAAATAATAATAATAATAATAATAAAAXAAAAAGAAAAAAGA 
AAGAAAGAAAGGAGAGACTGAGCTATATTGCCCAGTCCAGGCATGTGGGCAGTCTGGGGGACAGTGGGGCATACTCGGTGTCTCAG 
GGTCCCAGCCCTGGGTGCCCCCACTGCTGTCTGCTGTGACCTCCTCAGGAGGCCTCATTGGGAGGGACCCTGAGTCCTGCGGGGGG 
10 CTGTGGAGCTGTCACCAGCCCCAGGAGGACTCAGGCAAGTCCCTCTGGTGGTCGAGGCCTCTGAGCTTCCCAGTGTGTCTCCACGG 

GACACCCCCCCTCCAGACCTTCTGCCCCAGCTCAGCCTCTTCCAATTCATTATCAGGGGGTGGGGGAGGGGACAGGAAGCCCCAGA 

GGCGTGATCTCGGCTCACTGCAATCTCCACCTCCCACGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGG 
15 TACGTGCCACCACACCTAACTAATTnTGTATTTTTTAGTAGAGATGGGGCTTCACCATATTAGCCTCCCAAAGTGCTGGGATTAC 

AGGCATGAGCCACCATGCCCGGCCTTGACTTCACTCTTTTAAAAAAGTCAAATACTTGGTGCTTGAAATCCCAGCACTTTGGGAGG 
CTGAGGCAGGAGAACTGCTTGAGCTCAGGAGTTTGAGACCAGCCTGGGCAACATGGTGAGACTCCTGTCTCTGTAAAAACTACGAA 
AATTAGTCAGGCATGGTGGTGCGTGTCTGTCGTCC CAGCTG CTCAGGAGGCTG AGG TGGGAGGATGGTTTG AT CCTGG AAGGTTGA 
GACTGCAGTGAGCTGTGATTCCACCACTGCAGTCCAGCCTGGGCCGCAGAGCAAGACTCTCTCTCAAAAATAAATAAAATAAAATA 

2 0 AAAAGTCTAAAACTTTTCTTTCAAACGACGGCTTTTGGGGCTCATAAGGTGCGTGAAGATGGAAAGGGGGCCCGGCAGTGCCCATT 

TCGGCTCCCTTGGGACCCCGGCTTCCCTGAAGACCCCTGAGCAATGGTTGGCTGGGTGCCTGGTCTCCCTGAACGGGCTGTGGGCA 
ACAAGGTTGTCTGGATGGGGGAGGGGCTCTGAGACCCTTGGGGGCAGCAGAGGGAGAAGGGAACAGATGGGGTCTCCCAGGCAGAG 
AGGCCTGGAGGGGTGGGGCGGGGCAGGGCATTTGGCGTGAAACCCAAGCCCCTTAACGGGGCCCTAGCTTAAACCGGGAGGAGGGG 
CCTCTGTGATGTGCAAATAATTAACACAGAAGCCTTCACTGTGCTCCCCTCCTCATCCCAGGACCCAGGTCTGACCCTCAGGAGGG 
25 GAGGAGGTGAGCAAGGGGGGAACCCACCTTCCAGGGAACCCCCAGATAGTGCCAGGCACCAGGCAAGTGCTCTAAAAGGCTTTACT 

AATATTATTTGAAGAAACTAAGCTAATAAATAAATACGGTATAAAATCAAAGGGTACCCACAGATATAAACAAAAATCCACAGCTA 
ACCCGGCCCCAGCCCTCTTTCCTTTGGAGGTAACTGTGTTAATGGTTTTTTACACCCCTCTGGAATTTTTTTTTTTTTTTTTTTTT 
TTTTTT TT TT TT TGGGAAGGAGTCTGGCTCTGTCGCCCATGCAGCGCAGTAGCGTGATCTCGGCTCACTGCAACTTCCACATCCCG 

CCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCTGAGTGGGTGGGACTACAGGCTCCAGCCACCACGCCCGGCTAATTTTTTGTA 

CTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCATGATCGTGACTCACTGCAAACTCCACCTCCCGGGTTCACGCCATTCTCCCGC 

CTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCACCACCACACCCGGCTATTTTTTTGTATTTTTAGTAGAGACAGGGGTTTCA 

3 5 CCATGTTAGCCAGGATGGTCTCGATCTCCTGACCTTGTGATCCTCCTGCCTCGGCCTCCCGAAGTGCTGGGATTACAGGCGTGAGC 

ATTATTCAGCCAGGCGTGGTGGCTCACGCCTGTAATCCCAACACTTTGGGAGGCTGAGGCGGGTGGATCACTTGAGGCCAGGAGTT 

tgagaccagcctggctcacatggtgaaaccctgactctactaaaaatacaaaaaattagccgggcacagtggcatgctcctgcaat 

GCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCCCTTGAACTGGGGAGGCAGAGGTTTCAGTGAACCAAGATCGAGCCACTGCACT 

4 0 ccagcgtgggtgacagactgaaactgtgtctcaaaaaaaaatttttgtttttggagatggggtcttgctctgtcacccaggctgga 

GTACAATGGGGTGATCTAGGCTCACTGCAACCTCAAACTCCTGGGCTCAGGTGATCTTCCTGCCTCAGCCCCTGGAGTAACTGGCA 

CTACAGGTGCATGTCAGAACACCTGGCTAGTTTTTAACTTTTTTGTGTGTAGACAGGGTCTTGATATGTTGCCCAGGCTGGTCTCC 

ATCACCTTCTGGGCTCAGTGATCCTCCTGCTTCAGCCTCCCAAAATGCTGGGATTACAGGTGTGAGCCACCATGCCCGACCCTGAG 

GGATACCTTAATGTTTATTTCTCACATTTCTTCTAGAACAAACATTGCCAGCGCATCCCAGACTCTGAACTGTGGCTGGGGACTGC 

4 5 agcatggaggtctttgcaggcactctgggaaacatgccacaagcagggtattaacccaagacagtcagtccctccaatgagaaaaa 

GGAGCCGAGGGACTGTGCATGCCTCAGAGCCAGATGCAGCAGAACTGGTGGGTTGAGGGGGCACTGAGCGCCTGGTGCCTCCTGCT 
GCCCCCCACCAGCTCCGACAGTCCTCGTCCTTGTCCTCCCCATCAGAAGGGAAGAGTGAATTGTCTGTGGGATGTGCCAGTGTCCC 
CGGTTCTGAGGTTGGGCAGGCTGGGGAGCCCCAGACATGGCTTGCTGCCCACTGTGGAGCCTCCTGGACTTAGTTCCAGGCTCTGC 
CCGATCCTCTGAGGGTGTGGCTTCAAAGCCCTGCTTGGGCCTAAGGCCATCCCAGGGCAGTGACTGAGGGTAGACTGAGATGTCCC 
50 TTGGGCACCAGTCCTAGGGTACCTGGGCTGGGGGTCTTCAGCTCAGGCCCCCTAGTGCCCGTCCTTTGGGCTGTGGGCAGGTTTCC 

ACAGCACTGGCCCTTTCTGACCTTACACCCCTGTGCATCCTCACTGGGGCTCTGTGAAGGTGAAAGTCACACTAAGGACTGTGCCT 
ATGGTGGCCAGGGCACCCCACCGGCAGCACACCTCAGAGGCCTCATCCTAGGCGCTGCTCACTTTTTTTTCTTTTTTTTCCTTTTT 

TCCTCCTCCTGGGTTTAAGCAATTCTCTTGCCTCAGCCTCCTGAGTAGCTGGCATTACAGGTGCCCGCCACCACGCCCGGCTATTT 

5 5 TTGTAGTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTTGTGCTCTGCCCGCCTTGGCCTC 

CCAAACTGCTGGGATTACAGGCGTGAGCCACTGTGCGTGGCCCTGCTCATTTTCTTACCACAGCTTTCCAGAAATAAAGTTAGGAT 
GG AAAG AG AGAG AGAG AGATTG AGAGAGAGAG AG AGC ACCACATTC AGAT AG AGACAGGAGAGTT CT CAG CAAG AAG AG AACTCAG 
CTCAGAGTTGAGAATGTCTCAACTCAGCTGTCTCCCTGCTGAGACGTCCTGGGCTGAAGTGTCCCCTCACCCCTGCGGGGCTGTGA 
CTGCACACTGCACACATGGGTCACAGCAGGGCTTGGCGTTTGGAGCAGGCCGGGTTGGTGGCTTGTCCTCATCTCTTGCCTGGAGC 

6 0 tgtgctggcctgtggtttgctttggctgctaccatgtggagggagaggtgcttgtgtccatgcctggcctcttggaaggccaccac 

TGTGATGGAGAGAGGAAGGCCACCACTGTGATGGAGAGAAGCCGGGGCCAGACCGATGAGGGCTGAGAGCCCATGGGCAGGGGTTG 
TGGTCTCGGCCAAACCCCAGCTGGCAGCTGATGGCAGCCACCCCGGGGTCCTCAGATATGGCACAGCTGCCTGGCTGAGCCTCGGC 
AAAGGGAAGCCTTGTGGAAAATAGCAACTCAGGGATGTTGTGAGTAGTGGGCTGAGCTGTGGTTTATTTTTTAGAGACAGGGTCTT 
GCTCTGTCACCCAGGCTAGAGTCCAGTGGTGTAATCATAGCTCACTGCAGCCTTGACCCCCCAGGCTCAAGTGATCCTTGTGTCTT 
65 GGCCTCCTGAGTAGCTAGGACTATAGGTGCATACCACCATGCCTCGCTTGTTTTTTGTTTTGATAGAGATGGGGGTCTTGCTAGGT 

tgcccaggctggtctgtaactcctgggctcaagtgatcctcctgctttggcctcccaaagtgctgggattacaggcgtgagccact 
gtgctggccttggggtgtggttttatgtggccatagatgactgagatgggtgagaagcgggacctaggggaatatacagggcaggg 
ggatccgacagggggacaggagggcagacagctcctggaaggcctgggaaagagatatcagggctggaccctggagaagtgaggct 
ttgagggaggggaggagatggggcctggcggggtacgggcgctgctcctaggtctgagggcatcggcggtctgagagcttgcggga 
70 gggagggctgcctcccggtgctcggtgccctggctctcctccttgctgctggctggcctcctcctcctcatgcatctgtgtgtcct 

ggaacacagggcactgtccctctgcctgtccagaaaagcacgtgctccttggggcctggcctgctcagccctatgtcccacccgct 
ccctgctgctattcccaggccttcgggcctcactgcctggggtggccgtgctcagccccaccctgtggtgccatggcctccccacc 
cctgccccgaactgcccctgggaccagttccttcagctcccaggacagggcctggccatccctgtggattctccctgttcgtggac 

CCCCATTGGTGCC CAGTCTCCTTGGACTGTCTT CT G AG CCTCTCTCAG ATGT ACCCCCAACTGT AC CCTTTCACCCAGAGG CCATT 
75 TGGCAGCGTCCTCCAGGACTCCTGCCGTGGGGGAAGTCTCCACCAAGGCCAACGCGTGACTGCATCCCGAGGAGCTGATTTAAGAT 
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CTGGTTCTCAGGAACACCTGGAACTGGCCAGTCAGCATCCCCGGCCCTGCGGTCTGCACTTGGACAAGGGTCAGGCAATGAGGATG 

AGCAGCAGGCGGGGCTTCTCCTGGAAGCCTTCCCAGCCTCCTGGGCCACTCCAGTGGGTCCCCTCCACAGACTCAGCCTGTTCCCT 

GCCACCTGGTGCCGGTTTCTCTGTGGCACCTACTAGGGGCCGAGTGCCCCGGGACTGCCCAGCTGAGCAGCGCCGTCCAGGTCTGC 

ACCCAGCTACACTCAGGGCACGTGCACAGGTGAGCAGCCGGGCACGCAGGCACCTGCCAGGTGTGGGTGTGGACTAGGTGCTCCCG 

5 G 

HUMAN SEQUENCE - mRNA 

GCGGAGGGTGCGTGCGGGCCGCGGCAGCCGAACAAAGGAGCAGGGGCGCCGCCGCAGGGACCCGCCACCCACCTCCCGGGGCCGCG 
CAGCGGCCTCTCGTCTACTGCCACCATGACCGCCAACGGCACAGCCGAGGCGGTGCAGATCCAGTTCGGCCTCATCAACTGCGGCA 
10 ACAAGTACCTGACGGCCGAGGCGTTCGGGTTCAAGGTGAACGCGTCCGCCAGCAGCCTGAAGAAGAAGCAGATCTGGACGCTGGAG 

CAGCCCCCTGACGAGGCGGGCAGCGCGGCCGTGTGCCTGCGCAGCCACCTGGGCCGCTACCTGGCGGCGGACAAGGACGGCAACGT 
GACCTGCGAGCGCGAGGTGCCCGGTCCCGACTGCCGTTTCCTCATCGTGGCGCACGACGACGGTCGCTGGTCGCTGCAGTCCGAGG 
CGCACCGGCGCTACTTCGGCGGCACCGAGGACCGCCTGTCCTGCTTCGCGCAGACGGTGTCCCCCGCCGAGAAGTGGAGCGTGCAC 
ATCGCCATGCACCCTCAGGTCAACATCTACAGTGTCACCCGTAAGCGCTACGCGCACCTGAGCGCGCGGCCGGCCGACGAGATCGC 
15 CGTGGACCGCGACGTGCCCTGGGGCGTCGACTCGCTCATCACCCTCGCCTTCCAGGACCAGCGCTACAGCGTGCAGACCGCCGACC 

ACCGCTTCCTGCGCCACGACGGGCGCCTGGTGGCGCGCCCCGAGCCGGCCACTGGCTACACGCTGGAGTTCCGCTCCGGCAAGGTG 
GCCTTCCGCGACTGCGAGGGCCGTTACCTGGCGCCGTCGGGGCCCAGCGGCACGCTCAAGGCGGGCAAGGCCACCAAGGTGGGCAA 
GGACGAGCTCTTTGCTCTGGAGCAGAGCTGCGCCCAGGTCGTGCTGCAGGCGGCCAACGAGAGGAACGTGTCCACGCGCCAGGGTA 
TGGACCTGTCTGCCAATCAGGACGAGGAGACCGACCAGGAGACCTTCCAGCTGGAGATCGACCGCGACACCAAAAAGTGTGCCTTC 
20 CGTACCCACACGGGCAAGTACTGGACGCTGACGGCCACCGGGGGCGTGCAGTCCACCGCCTCCAGCAAGAATGCCAGCTGCTACTT 

TGACATCGAGTGGCGTGACCGGCGCATCACACTGAGGGCGTCCAATGGCAAGTTTGTGACCTCCAAGAAGAATGGGCAGCTGGCCG 
CCTCGGTGGAGACAGCAGGGGACTCAGAGCTCTTCCTCATGAAGCTCATCAACCGCCCCATCATCGTGTTCCGCGGGGAGCATGGC 
TTCATCGGCTGCCGCAAGGTCACGGGCACCCTGGACGCCAACCGCTCCAGCTATGACGTCTTCCAGCTGGAGTTCAACGATGGCGC 
CTACAACATCAAAGACTCCACAGGCAAATACTGGACGGTGGGCAGTGACTCCGCGGTCACCAGCAGCGGCGACACTCCTGTGGACT 
25 TCTTCTTCGAGTTCTGCGACTATAACAAGGTGGCCATCAAGGTGGGCGGGCGCTACCTGAAGGGCGACCACGCAGGCGTCCTGAAG 

GCCTCGGCGGAAACCGTGGACCCCGCCTCGCTCTGGGAGTACTAGGGCCGGCCCGTCCTTCCCCGCCCCTGCCCACATGGCGGCTC 
CTGCCAACCCTCCCTGCTAACCCCTTCTCCGCCAGGTGGGCTCCAGGGCGGGAGGCAAGCCCCCTTGCCTTTCAAACTGGAAACCC 
CAGAGAAAACGGTGCCCCCACCTGTCGCCCCTATGGACTCCCCACTCTCCCCTCCGCCCGGGTTCCCTACTCCCCTCGGGTCAGCG 
GCTGCGGCCTGGCCCTGGGAGGGATTTCAGATGCCCCTGCCCTCTTGTCTGCCACGGGGCGAGTCTGGCACCTCTTTCTTCTGACC 

3 0 TCAGACGGCTCTGAGCCTTATTTCTCTGGAAGCGGCTAAGGGACGGTTGGGGGCTGGGAGCCCTGGGCGTGTAGTGTAACTGGAAT 

CTTTTGCCTCTCCCAGCCACCTCCTCCCAGCCCCCCAGGAGAGCTGGGCACATGTCCCAAGCCTGTCAGTGGCCCTCCCTGGTGCA 
CTGTCCCCGAAACCCCTGCTTGGGAAGGGAAGCTGTCGGGAGGGCTAGGACTGACCCTTGTGGTGTTTTTTTGGGTGGTGGCTGGA 
AACAGCCCCTCTCCCACGTGGGAGAGGCTCAGCCTGGCTCCCTTCCCTGGAGCGGCAGGGCGTGACGGCCACAGGGTCTGCCCGCT 
GCACGTTCTGCCAAGGTGGTGGTGGCGGGCGGGTAGGGGTGTGGGGGCCGTCTTCCTCCTGTCTCTTTCCTTTCACCCTAGCCTGA 
35 CTGGAAGCAGAAAATGACCAAATCAGTATTTTTTTTAATGAAATATTATTGCTGGAGGCGTCCCAGGCAAGCCTGGCTGTAGTAGC 

GAGTGATCTGGCGGGGGGCGTCTCAGCACCCTCCCCAGGGGGTGCATCTCAGCCCCCTCTTTCCGTCCTTCCCGTCCAGCCCCAGC 
CCTGGGCCTGGGCTGCCGACACCTGGGCCAGAGCCCCTGCTGTGATTGGTGCTCCCTGGGCCTCCCGGGTGGATGAAGCCAGGCGT 
CGCCCCCTCCGGGAGCCCTGGGGTGAGCCGCCGGGGCCCCCCTGCTGCCAGCCTCCCCCGTCCCCAACATGCATCTCACTCTGGGT 
GTCTTGGTCTTTTATTTTTTGTAAGTGTCATTTGTATAACTCTAAACGCCCATGATAGTAGCrrCAAACTGGAAATAGCGAAATAA 

4 0 AATAACTCAGTCTGC 

HUMAN SEQUENCE - CODING 

ATGACCGCCAACGGCACAGCCGAGGCGGTGCAGATCCAGTTCGGCCTCATCAACTGCGGCAACAAGTACCTGACGGCCGAGGCGTT 
CGGGTTCAAGGTGAACGCGTCCGCCAGCAGCCTGAAGAAGAAGCAGATCTGGACGCTGGAGCAGCCCCCTGACGAGGCGGGCAGCG 
45 CGGCCGTGTGCCTGCGCAGCCACCTGGGCCGCTACCTGGCGGCGGACAAGGACGGCAACGTGACCTGCGAGCGCGAGGTGCCCGGT 

CCCGACTGCCGTTTCCTCATCGTGGCGCACGACGACGGTCGCTGGTCGCTGCAGTCCGAGGCGCACCGGCGCTACTTCGGCGGCAC 
CGAGGACCGCCTGTCCTGCTTCGCGCAGACGGTGTCCCCCGCCGAGAAGTGGAGCGTGCACATCGCCATGCACCCTCAGGTCAACA 
TCTACAGTGTCACCCGTAAGCGCTACGCGCACCTGAGCGCGCGGCCGGCCGACGAGATCGCCGTGGACCGCGACGTGCCCTGGGGC 
GTCGACTCGCTCATCACCCTCGCCTTCCAGGACCAGCGCTACAGCGTGCAGACCGCCGACCACCGCTTCCTGCGCCACGACGGGCG 
50 CCTGGTGGCGCGCCCCGAGCCGGCCACTGGCTACACGCTGGAGTTCCGCTCCGGCAAGGTGGCCTTCCGCGACTGCGAGGGCCGTT 

ACCTGGCGCCGTCGGGGCCCAGCGGCACGCTCAAGGCGGGCAAGGCCACCAAGGTGGGCAAGGACGAGCTCTTTGCTCTGGAGCAG 
AGCTGCGCCCAGGTCGTGCTGCAGGCGGCCAACGAGAGGAACGTGTCCACGCGCCAGGGTATGGACCTGTCTGCCAATCAGGACGA 
GGAGACCGACCAGGAGACCTTCCAGCTGGAGATCGACCGCGACACCAAAAAGTGTGCCTTCCGTACCCACACGGGCAAGTACTGGA 
CGCTGACGGCCACCGGGGGCGTGCAGTCCACCGCCTCCAGCAAGAATGCCAGCTGCTACTTTGACATCGAGTGGCGTGACCGGCGC 
55 ATCACACTGAGGGCGTCCAATGGCAAGTTTGTGACCTCCAAGAAGAATGGGCAGCTGGCCGCCTCGGTGGAGACAGCAGGGGACTC 

AGAGCTCTTCCTCATGAAGCTCATCAACCGCCCCATCATCGTGTTCCGCGGGGAGCATGGCTTCATCGGCTGCCGCAAGGTCACGG 
GCACCCTGGACGCCAACCGCTCCAGCTATGACGTCTTCCAGCTGGAGTTCAACGATGGCGCCTACAACATCAAAGACTCCACAGGC 
AAATACTGGACGGTGGGCAGTGACTCCGCGGTCACCAGCAGCGGCGACACTCCTGTGGACTTCTTCTTCGAGTTCTGCGACTATAA 
• CAAGGTGGCCATCAAGGTGGGCGGGCGCTACCTGAAGGGCGACCACGCAGGCGTCCTGAAGGCCTCGGCGGAAACCGTGGACCCCG 

6 0 CCTCGCTCTGGGAGTACTAG 



208 



WO 03/008583 



PCT/USOl/51291 



Table 4 

MOUSE NOMENCLATURE 
5 ICSGNM Map3k6 

Celera mCG20807 

HUMAN NOMENCLATURE 
HGNC MAP3K6 

10 Celera hCGl9300 

MOUSE SEQUENCE - GENOMIC 

gggctggaccttcacagagaggcagagctacacaaggcaataccaattctctggggcctgagggaggaaatgccccaaaccctgct 
GGCTCCAGTTGAGGTGGTGTGCCTCTGGGAGACAATGGGGAGAAGTCTTGCTTCAAGTTATTTCCCCCACAGCCTGATCCATCTAT 
15 GCTGGCACCCCCCTCTAGTAGACCCTACAAGATGGGTCTACTATGAGCCCTACTGTTCTAGCTGCTCCTATTTAAAGGGCTGCCTG 

CCTGAGGGTACAGGGTCACCCCAGCTGCCCATGTAGGGTCCTACAAATGCTCACCACATCAACCACTCATTCTCTCCTCATCTCAA 
G AAG CAGGGTG AG AGAGTTTGG TAATCTGGC CTTTTCATGT AAATTT ATG TAAATAGG AT AT AAATATCACAACAT ATGT AAAT AG 
GATATAAATACCACAGAACCTCAGCATCTCAGGAGGTCCTGATATCTAGAATCTAGGAGGTAGAAGGAATGGCAGAAAAGTCTGGA 
GGAGATATGTTCGCCCTGTGCCCGTTGGCCCTGTGTTTCCATGTAGAACCCAGGGAGCTGGAGCTGGAGCTGGAAGCCAGCAAAGT 
20 GGTCCCCCTGCCCAGTTATTCAGGTGTCCCAAGAAGTCCTAGAGAGAAGAGATCTGTAGGTTCTCAAGGTAAGGGATGTCAGGGAC 

CTGGCAGAGAGGGCTCTCGAGGTAGCCTGTAGAGGCTGGATGTGGCTGCTTGGGTAAGAATGGCTCTCATAGGCTCATATATTTAA 
ATGCTTAGTTATTAAGGAGTGGTACTATTTAAGAAGGATTAAGAGGTGTGGCCTTGTTAGAGGAGGTGTGTCACTGGGGGTGGGCT 
CTGAAGTTTCAAAAACCCAACTCTGTCTTCCCTCTGCATGCCTTTGTGTGTATCTTTCTGTCTTAGGATCAGGATGTAGCCGGAAA 
CTACTTCTCCAGCAGCATCCCTGCCTCTGTGACCTCGTGCTCCCCACTATGGTGATTGTGGACTAAACCTCTGAAACTGTAAACAA 
25 TCCCCCAGTTAAATGATTCTCTACAGGAGTTGCTGCCTTCGTGCCCAGCACTCAGGAGGCAGAGGCAGGTGGATCTCTGTGGGGTC 

AAGG CCAGCCTGGTCT ACAGAGTGAGTTCTGGG ACAG C CAGGGATATACAGAAAAG CCTGTCTCAACAAACAAACAAACAAATAGG 
AAAGGTAGTCATGGTCATTGTGTCCCCTCCCAGCAATAGAACACTGACTAAGACACTGGGGTGCAGGTGCTGAGTGTGGACAATGA 
CGACGTGGGAACCACCTCTGCACCAGGCTCCAAGTGGGAGAGTGCCAGGATCCTGGGGTGTACCAGGTAGATTGCATTGTTCATGT 
TTTACTGCAGAGGACTGTGAGGCTCAGAAAGGAACAATTGCTTGTCCCCAATACAGAGCCAGAAAAGGATGCTAATAGGTGAGAAC 
30 ACCAAATTCTGTTTCCTCCTCTTCCTCTTCTTCCTTCTCCTCCTCCTCTTCCTCTTCTTCCTTCTTCTCCTCCTCTTCCTTTTGTC 

TTGAGCACTGGGCAGGACACAGGACATCTGCCTCTGGAATTCCAGGGCTACCTTGGCTCCCTAGGCAAGATGGATCCCAAGGGAGA 
GTCTACCCTCTGACTTTACTTTTTGCACAGACTAGGGCTGGGCCCTCTCAGCTACTTAGGGCTGTAAGTGCCCTCGGAGGAGCCAG 
CATTGGAAGGAGTAGTAAGAATTTGGAGGAGCGGGGGCTGGAGAGGTGGCCCAGTGGTTAAGAGCACTGGCTGCTTTTCCAGAGGT 
CCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAGCCATCTGTATTGAGATCTGACGCCCTCTTCTGGTGTGTCTGAAGACA 
35 GCTAGAGTGTGCTCATATACATAAAATAAATAAATCTTAAAAATAATAATTTGGAGAAGGGCTGGCTCTGCCCCATGCTGGCTCAT 

GGGGCCTCCCTTAGGGTACTCAGACCTCAGAGTCAGTTGACACCTGGTtCTTTATCTCTGGGCAGGACATCAGCCACCTGCTCTGC 
CACTAAGAGGCTAAGGAGGCGTCCACGGGAGTGAGGAACTTGGAATCAGGCCAGACGGGGGTGGTGGAAGTTTCCAGGCATGTAAG 
CCTCTCCTCGTAGCTCTATAGTGCGCACCTCTTCCCCAGGTCCCAGGATCTGAGAGGACTGCTCGGTCCCTTACTTGTTCCAGAAT 
CTGGGTGGAGGCTTTTGGGAAACAACTTGGGGGCCTTTCTCAATCCACCACCCCCCCCCCTTTCCCAGGTCTCAAGAACTTTTCCA 
40 GTCTTTCCCATTTTTTGGACACTCCAGGGGGTAAGAAAAAAAAGAGGCAACAGGCAAAGCCCGGTGGTGACTTCTCTCTAACTCCC 

TAGGGGGAGCCAGAGTCCACTGAAGCCAGGCATACCTGACAGGACAGCTCCTACAGGGCCAGAAGTCTGAGAAGGCTTCATGGAGG 
AGGTGTTATTTGGAGGAAAGTAAAGGCTCTGTGAACATTCTCTAGGTCTGTGAGTGCAGAGTACTTTGCGGGTAGAAATAAAGGCG 
AGCAGG AGG AGGTGGGAGAG AG G AAAGG CT AAGG AAAGTAAG CTGGGGGTCGTGGG AGAGCCAAAC ATGAACC CAGAATCTTTGCA 
AAGGCCACTTCATAGAGGACATTGCATTACTGACATGGAGGGCAAAGGGGAGCCATGGAAGAATTTTAGGCAGAAAAGGGTCTGGG 
45 TCAGACTTAGTTTTAGAAAGATAAGTCAAGAGGCTGGAGAGATGGCTCAGCGGTTAAGAGCACTGGCTACTCTTCCAGAGGTCCTG 

AGTTCAATTCCCAGCAACCCCACATGGGGCGACTCACAACCATCTGTAATGTGATCCAGTGCCCTCTTCTGGTGTGTCTGAAGACA 
GCTACAGTGTACTCATATACATAAAAAAATAAGAGAAAGATAAGTGAGGCGTGGAAGTGCTTGCCTGTAACCCTAACACTTGGGAG 
GCCGGGGGCAGAGGTATTGAAATTAGGGGCCTGGAGTGGGCCCAGGGAGGCCCTGTCTCAATAACAAGCGACATGGGGTTGGAGAG 
TGACTTTATGGTTAAAAGCAAGCATTGACTGCGGAGCGCCCCCACTGGATAGCTCATAACTGCCCCTACCTCCAGCTGCAGCAGAT 
50 CTGACGTGCTTGTCTAGAGTCCTCGAGCATCTGCGCACTGATGCACACACATTCTCTCTGTTAGACACATGACACCTATACTCACA 

CGTGCATACACACACACACACACTCTACTCTCTCCCTCTCTCACCTATTTTTAATCTAAAAACATAACAAAACAATAACAGGCTGC 
ACCCTAGAAGAGACACTGGATGGGGCAAGGCAGAAGGTGGAGACAGAGGTTAGGAATGGACAAGGCAGAAGACCAGAAGACCGTGG 
GAAGTGACATCCACAGTATTGGACATATGTCATCTGAAAGATACTGGAAGAGCAGCAAGCACCACCCCCACCCCACCCCACCCCCC 
TAAGATTTCCCTGCATAGCGATGGAACTTGCTCTGTAGACCAGGCTGGCCTCCAACTCCCAGAGATCCCATCTCCCGAGTGCTGGG 
55 ATTGGGGAGCTTGCCACACCACTGGGCTGTCCTAAGAGCAGAGCTCCAGAGCTGGAGGACGACTTGGCTTGGGAGAGGGAGAAAAG 

GCCACGGGAAAAGGCTAGGAATCCAGCTGAGGCCTCTGGGGGCAACATCTATGCTCTAAATATCTTGGTGGTTCTTCTTCTTCTTC 
TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTTTCCTTCTTTTCCTTCTT 
TTCCTTCTTTTCCTTCTTTTCCTTCTTCTCCTTCTTTTCCTTCTTCTCCTTCTTCTCCTTCTTCTCCTTCTTCTCCTTCTCCTCCT 
TCTCCTCCTTCTCCTCCTTCTCCTTCTTCTCCTTCTTCTTCTCCTTCTTCTCCTTCTTCTCCCTCTTCTCCTTCTTCTCCTTCTCC 
60 TTCTTCTCTCCTCCTCCTCCTCCTCCTTCTGTAAGTATATATATATATATATATATATATATATACCATAGCTGTACAGATGTTTG 

TGAGCCTTCGTGTGGTTGATGGGAGTTGGACCTCTGCTTGCTCCAGTCAACCCTACTCACTCAGGTCATCAGCTCATCTCTGCTCA 
CCCAGTCCCTGCTTGCTCCAGTCCAAAGATTTATTTATTATAATACATAAGTACACTGTAGCTGTCTTCAGACGCCAGAAGAGGGC 
ATCAGATCTCACTACGGGTGGTTGTAAGCCACCATGTGGTTGCTGGGATTTGAACTTGAACTCAGGACCTTCAGAAGAGCAGTCAG 
TGCTCTTACCCACTGAGCCATTTCGCCAGTCCCTAATACCTGGGTTCTTAACCTGCAAATTAAATGGGTAACTGGCGACAGTATAT 
65 ATATATATATATTCATTCCAATCTTCCCTGGAGCTTACGAGATTTTTGTCATGAGTTGAGTGTCAACAAAAGTTAATGAAGAAACT 

GGATTTATCATTCATTATTCATAGGCTAAACTCACTCAGAGGAGTCACATTTGAGCCGTAAGCCCCCTCCCCACAATGCAAAGAGA 
AGGGAAGGGTCCAGCCAGCCCTCACACCCATCCAGCCCCTCGCTGCACTTCCCTGGCTTCCCCTGCCCCAGGCCAGTTTGGATTGG 
CAGCAGGTGCAGGGGTGGATTTCTTCCACTCCTGACTGCTACAGAGCAGTGGGGAGACAGGAGTCTGCGTTCTGGCATGGGAATGA 
AAATTTACAGGAGCTTCCTCGGTAGGGTGAATTCCAAGTGAGAGGGCTGGGCCAGCCCAAACCCCTACCATCTCAGTCTCCTCTTC 
70 CTCCCAGGTATCTGGGAAGGTCCTGTAGAGTCTGAAGACTTCAGCAGTAGCTGCATCTTTGTTTATTATGCTACCTTCTGCCTCCT 

CAGGGAGGAGGAGCGCTGGAAGAGTACATGCTGGGTAAATTCTCAGAGGGCGCTGCAGGTGAGTGGCCTACAGGGGGTCCTGGTGT 
AACTTTAATTTTTTATTTTTTTAAATCTTATTTTTAATGATTTCTTTTAATGTTTTAACCCGTTTTTTTGTAACCCACCAGAGGTA 
GTGGAAAAGAAAGAAAACGGGAGAAATGGACCTATTTAGAAAGGTTTTTTGGAACAACAGATGTCTGTGTTATCTGGAAATCAGCA 
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GTTCAGTTCACAGGTTAGCAGGCATCGATGGCTTGATCCACTAGCAAACACCTCACAGACACACCAGCAGGCCAGTTCAGTACAGT 

cgggttagcaacggtggtgacacgacctagtagagacagccaggcctcagcctcagcttcagtcagcaagaacgacactgggagaa 
gttctcaactgtgcctctctcaaggaaagccacgatcagcaaagactcaagacccacaagcggtgtgtagctagctctatacgcaa 
atctagctctgtctccatcactccgtggcgtcctatttataccctccaaacatcacgtgtcctccatatgccttgtcttgcctcag 
CACAGG CATCCAAT CAG CCCCAGT CCTT AGAAGCAACAAACAAACTG CAG CACACCACAAGAGTTTTGGTGTGTTTCT CTTTAT GG 

AGTTCCGACAAAGGCAGTTCAACTACACAGTATAAGGCAGACCAATACATGCACGTTGTTAGCAAAAAAATCCTTCATCACGTGAC 

TTTTCACATTCTTGCTTTAGCAGAACATCCTCTCTCCTGTGTCTGCTTCAGCGAAACGTTCCTTCCTGAGTCTGCCTTAGTTAGCC 

TTTCACACCTGTGTCCACTTTAACAAACTGTTCCTTCACGTGTTTGCCGAGCAAAACACCATCCGACCGACCTTTCAAAGAACCCT 

TAAGTTTCCACTTCACCCGGGGATTGGGGGGGGGGCAGTGGCAGAGGAACAGGAAGGCTGGCTATTCTCTATATTGGCCCAACATT 

CATGAATGAGCTCAGCTAACTTCTTCTCTTCTGTGGGCCTCAGTTTCCTCATCTGAGAAATGGCAGTCTTGAGACAGGGTGGGGCC 

CGAGGAAAAGGACTCGGTTCTGGGGAGGAACAGCTTCAGAGTGCAGAGTTACTGTGTATTTACTGTGGGTCTCTGGGCACAGCATC 

AGTTTTGCCTTACACAAAATTGATGGGGGTGGTGCACGCAGTGTAGGAGTGGGGGGCACACAGTGCAGGGGCTGGGGGCACACAGT 

GC AGGGGTGGGGGAATG C AGTGCAGGGGTGGGGG AATGCAG TGCAGTG CTGGGGGGCATGC AGTG CAGTGCTGGGGGG CATGCAGT 

GCAGGGGNNNNNNNtfrlNNNNNNNNNin'JNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNGGCTGGGGGGCACGCAGTGCAGGGGTGGGGGGAATGCAGTGCTGGGGGCATGCAGTGCAGGGGTGG 

GGCTGTTATCTGCTGCTTTGGTGTGTGTGCACCAGTGTGGTCTGCTCCAGGAGAGGAACCGGCAGACTTCTTTCAGAGAAGCAGTG 

TTAGGAGATAACTGAAAGGGGAAGTGGTTATGGCGGGGTGCCTCTAAGGAGCCCCCTTTCCTGCCCAGGCCCAAGAGGTTCCTCTC 

AGCTCTCCCTGGCAATGTTGCTCAGGCTGCTTGCTGGGACTGAGAGTAGACAAAGGGACTGGAGAGAAGCTGGGAACTCTGGAGGG 

GATAAGACTTGGGTCAAGGGGGGAGGGTATAGGGGTCTTTCGGGATAGCATTTGAAATGTAAATGAAGAAAATATCTAATAAAAAA 

aaaagacttg CTGGG CG TGGTGGCGCACACCTTTAATCCCAG CACTCGGGAGGCAG AGGCAGG CGGATTTCTGAGTT CG AGGC C AG 

CCTGGTCTTCAAAGTGAGTTCCAGGACAGCCAGGGATATACAGAGAAACCCCTGTCTTGAAAAAACAAAACAAAACAAAACAAAAC 
AAAAGACTTGGGTCAAACTGATGGCTTGGAACAAAAAAGTCCCACTTCCACTGTGACTAGCTGAATGACCATAGACAAACAAACCA 
ACAAAAATTGGCTCCTTGGTGCTGTTGGCTCTCATGGGGCCTGATAACATTCACCTCATTACTGATTGGAGGCTGCCTTGGGGTAA 
TAT CTGT AAGGGCTT CAGGCATCCTGT AGGGTGC CAAGGTGT CTTCCACTCCTTG CTG CAGG GGACTCTCATCTTCCACAGTGGGA 
AGACTTTTTTTTTTAAGATTAATTTATTATTACATGTAACTACACTGTAGCTGTCTTCAGACACATCAGAAGAGGGTGTCAGATCT 
CATTATGGGTGGTTGTG AGTCACCATGTGGTTGCTGGGATTTGAACTCAGG ACCTTCAGGAG AG CAGTCAGTGCCCTTAACTGCTG 
ATCCACCTCTCCAGCCCAGTGGAAAGACTTCTACCACTGATGGTGCAGAGCCTTATTCAAGATGGGACAACTGTGCAGTAACTGTC 
CCTGGTGCTGGGTTGTACAGATCCTGCAACTGAACCAATCTCAAGGGGCATTATGCTGCATCTGAGGCCACTGCCCACATGTATGG 
CATTGACTGGACCTCAGAAAAAGGCGTGGGTCACCCCTACTGTGGGATTACACATAATGCTTTGCTAGAGCACTCAATTGTCAGTA 
TCGTTGTCACTTCTTACAGCTTCCATCTCTTGGCCACCTCACTGCCAACTGCCTCTGCTTCCAGGGCCACTTTGTAACACTTTACA 
AATCTTTTCTTACTCAGGAGAAAACCTATAGAAAACGGGGCAGGGACACAAGCTTCAGTTCCATTCAAGGAAGAACTTCTAATCAG 
GAAGATGAAGGGTTGAACTTCTCAGGGCTTCAGACCCTAGAAGGATACAAGAAATGCTAGGGGGCAGTGAGGTGAGAGATTCAACC 
ACCCACTCGCAATCCTCCTGGGCCCCCGAGCCCAAAGTGGATGCATCTGAGGACAGCTTTCTCTCACCCTTTGTTTGCTGTTTGGT 
TGGTTGGTTGATTTTGTGAGACAGGGTTTCACTCAGCAGGCAGCCCTGGCTGTCCTAGAAACTCTGTAGACCAGGTTGGCCTTGAA 
CTCAGAGATTCACATGCCTCTGCCTCCTGAGTGCTGGGCTTAAAGACATGTGCCATCACCACTTGGTTCCCATTTGTTTCTTGTAA 
AGTGTGTTTTCTTTTTTTCTTTTTTTTTCATTTTTTATTAGGTATTTAGCTCATTTACATTTCCAATGCTATACCAAAAGTCCCTG 
ATAGTGATGATCAGAACATTGTCTCCCTGATTGAAGAGGACACTGGGATTGGGCTCTGCTATAAACCAGACCCCCCC ATCC CGAGA 
CCCCCAAATCTCCTGATATTACATCCTGAGCCTCTATGAGTGTAAAGGAGCTCGTGTCTGATCTTCCACAGACGTGACTTTTTCGC 
CTTTAAGGGACCTCTTTAATAGGTCCCCCACCCTCTGCCAAAGTGTGCTCTCTCCCACCATTANNNNNNNNNNNNNNNNNNNNTCC 
CCCTTTTTGGCCCTGGCGTTCCCCTGTACTGGGGCATATAAGGTTTGCGTGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGACTA 

GG C CATCTTTTG ATAC ATATGCAGCTAG AGTCAAGAGCTCCGGGGTACTG GTT AGTTCATAAGGTTGTTCCACCTAT AGGGTTG CA 

GATCCCTTTAGCTCCTTGGATTCTTTCTCTACCTCCTCCATTGGGAGCTAAAGTGTGTTTTCTACCCAAACCTCTGTAATGGGCCA 

CATTCTCCCTTTCTGTTGCTCGTCTATCCCATTGGTTCAAACCTAGGAAGATATATTTTTTTCCTTCCAT GAGA CAAGAAGGCTGT 

GAAACAGAGGCTTCCTACCGTTTGTTGAAAGGTCAATTTGTCCAAAGCCCCAACATATTATTTTATAAAGTTTTAGTTTTATTTCA 

TGTGCATCTTTTGCCTGTAATTATATATGTGCACCAAGTATGTGCTGGGCGCCTATGCAGGTCAGGAGAGTGCCAGGAATCCCCTG 

GGCCTACAGTTACAGATGATGGTGAGCCACCATGTGGGTGCTGGGAACCAAACCAGGGCCCTCTGAAAGAGCAGCAAGTGGTCTTT 

ACAGCTGTGCTGTCTCTCATGCCCAAGCCCTACCATAATAAACAATTATGAAACATGGCCCTAACCTCAGAGTCTCAAAGTCTCAT 

TTCTAAGTTCAGGGCCCTCTAAGGTTTATAGCAACTTAGATTCATACTAGGATGTTAAAGCTTCTTGGTGAATTT GAA GCCGGGAT 

aaccttgtaacccaaaaagcggagacttctggagttccttcaaagggtagataggaagtttaccgtagaagtgcttttcagctcca 

TGGTCAAGTTTCGGGTGGACCAATAAGGTCCACAAGGTTTCACTACAAGAGAGGCTCTGAGGAAAGCGCTTGTCAACATTCTGACC 

ccr ACCAGCAGG AACATTACATGTG c CGCCTACACAATGTTTTGCTCCC CCGTCCTTTCCCCG cccag tgtc catt catttaccag 

GTCCCAGCAGGGCGGGGCTGTCCTGTTTTCTATCCCTGGGCTGGGCACACGTCTTACGAGCGCCTGCAGTAAGCAGTCAACAGTGT 

TTGGCCCGAATAGGGGCACAGGCTGTTCCGGAAGTGGACAGTGTCAGAGGTTCTAGCCGGAGAGGAGGGAGGGAGAGCCGCTGGGG 

agcctcattgccccagggccgagggtggagcctttcccagtcgggaaagggctgggcccagcctacatgtgagggcaggacagagt 
gactgccagcgctcccttgagaagtctgggtgtagcacgctggcggttgacttcccaggactcttctgtgacctgtgagccgagga 
ttactgggtaccccagattcccagaacccagtcctggattgcagatctgtaaggaccgcgaaagattgagcaaagaagtctttctg 
gacttaagagttccggaacaggacgtccagcccatctccggatcccgactggatccacaccttcagcctcgtgccctgtcccgggt 
tccccgcgcccggggccccgcgcttgagcgcccccgcatggcggggccatgtcctagggccggggttctagaacgggcgggcagct 
gctggcaggacccgctggcggaggcgctgagccggggccgctcgtctcctgcggtcacgggtcggggctgcgcgcggagccggcct 
ctcagtgtggtctacgtgctgacccgggagccggggcccggggtggagcccgggtcgggaaccgaggcagagccgctgccgttgcg 
atgcctgcgcgaagcctgcgctcagctccagggcacacggccacccccgcagctgcgcagcctaccctttgcgacgctggcgctag 
gcgacaccgctgcgctggactccttctacaacgcgggtgagcgacttggggcggggcttgagtctaggcggagcaaggggtggagc 
tttagaaccctgacggggcgggtgtgggtaccaggtctagggaatttacggtaaactaaagccgaacttgagacaaggcagtaacg 
acagggcatttagtggattatggatgtgatgggcttgaggctggatctggggattcaggcctggctccggagtttaagtatctttc 
ggtgagcgtggtgccaagcaggtggggcggagcaggcgaactctaagggcggggctggggagggacggggctgagggaggggcaga 
gctgcgcttccctgcgtaagcgggagaactctttttcaggatgatctctcgttggacttttgagggtgaatcaggcctgagacgga 
agttcggtctatggcaaggggccatctctgcaggattggggttgataagtcctagcatactacatcccacatgggactaaaggggc 
gggaaaggaagtactgaggcaactcttcgggactggattataggagaaagggattgtatttggagactaggagtcgaaagaaaatg 
ggtggggcaggggtgggtctagaggagacacagggagtccaagggtgaggttggaagatagctattcctctctttcccacctaccg 
gatgctccacctcatccctatttgtttatctccgagtcagagagccttgtatcctggacatctgctaaattgtagcttaaaaatga 
aggctgacccggtcagaccacagataaagtggaatcatctgcgttgactcatacagtccctcccttgcggacattgtcacttaaag 
ATGGCTGGAT ACAGT AAGC T ACACAAACACACATAAAAGC ACG ACGTTGTCTT CACACACGATG ATGCAGATCACCCT CAGG ACCC 
tggcttcaagattggagagatggttctgaggttaagagcacttgctgctcgcccagaggacccgaggttcccagcatgcacacggg 
gtgtgcatgctcacaaccacctgtaactttatctccagaggatcctgatgccgctttctatcatacactcacaccaacacacacat 
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ACATATAAATAAAACAAGAGAGAGAGGAGAGAGAGAGACAGAGAAAGAGACAGAGAATGGGACTTCTTTTTGCAAAGTTCCTGTCT 

cctacataacctggaagtgctcagtgggatgaaggtccctgggcatctcctgtaacaccaccaataagagtactgtgaaaaccccg 
ggaagctctcgagagcagcaccgactttggcatgaggtgcaggcaaggcacttgacgtgacatgcatctccaggctccttcgccac 
tgagctgggcttccacactcaggcctacacttctgtgtccacagatgtagtggtgctggaggtgagcagctccctggcacagcctt 
5 ccttgttctaccacctcggtgtgcgtgagagcttcagcatgaccaacaacgtgctcctctgttcccaggcagagctccctgatctg 

caggcccttcgtgtaagtggccagggggctgggggctgggaagacaggtgcagggttggggtgaggccaccccagaatgccagtat 
ctgattgtctgcctcctgcaggaggatgttttccagaagaactcggtgagcagaatctacccctcatgccaacgttataacctctg 
acccctactaaccttcctagcttcctcctttgtctctgacatcagtgtgaccctcagcaccatgtagcatccttttgtgacgtgcg 
gctcttttcttctattcctatcttcaccagtactaaccgccagtccgtctctaaccctgtgctgacctatgtgtgacctccactaa 
10 ttgctgccttcttcccaccaggattgtgttggcagctacacactgattccttatgtggtgacagccactggccgggtcttatgtgg 

cgatgcaggcctcctgaggggcatagccgatgggctagtacaggctggggcgggcactgaagccctcctcactcccctggtgggcc 
ggcttgtccgtctgttggaggctacacccacagactcttggtaatggggctcagggggaggcggtactaggtagagactgatgaag 
gtaaagtgtgctggggctgaggggcaggctcatctctctctctctctctctctctctctctctctctctctctctctctctctctc 
tctggtctctgggcatcagcggctatttccgggagaccattcgtcaggatatccggcaggctcgggagcgattcagtgggcagcag 
15 ctgaggcaggagctggctcgcctgcagcggaggctggacagcgtggagctgctgagccctgacattgtcatgaatctgctgctgtc 

gtaccgcgatgtccaggtgtgtggcgttcggagaggccatgacataggatataactccagcactcaagtgcttgtgtcaggagggg 
caggagtctgaggtcatcctgtttacaagcaagtctaaggccaacctgggcttcaaggaatcttgtgtgtaaacctaagaaagaga 
ccattgtatgacagacagatacaagtgcagctcctggctgagcctcactagtggctttaagtaaattgtctgagcctcaattttct 
tatttgtttcatcatcattattattttttaaacatggtctcactgtgcattcctggctggcctggaactcaatatgtagaccaggc 

tatttttttaattgtgtgtatatatgtgtgtctgagttagggtttgtaccttgtgtgtgcagttacctgtggaagacaggagagag 
tgttggatcctttgggactggagttaaaagaggttgtgaacttcctgttgtgagttctggaccccaaactgcagtcttctggaaga 
gcagcctgcactcttaactgctgctagttatctcttcagcccatatttccttcttttttgagggatgatgtggtcattgcctcaca 
gggcattggtgaggttagaaacacccaatgtggggtgcatagtgggttctccaggaaggtgtggtctgtaaatctgcttggcccga 
25 gggaggtgtgcaaagtcttcaggttgtgggtagtagaaatttccttcaaactgacagtagttacccctgtcttaaatcccagcact 

cagtaagcagaggcaggcagatatctgagagttcaagggtagcctggtctacagggtgaattccaggacacccagggctatgtaga 
aaaacctcatctcaaaaaaacaagcagaaaaaatgatttctgctggcagtgatggtgcgggtctttagtcccagcactcgggaggc 
agtagcaggtggatctgtgagcttgaggccagcctggtctacagagagagttccagggcagccagggctaccgatctttcctcgct 
gtcaagggctcatcgagatgctgcacgctgtctcccacaggactactcggccatcattgagctggtggagacgctgcaggctttgc 
30 ccacctgtgatgtggctgaacagcacaatgtctgctttcactacacatttgccctcaacaggtgggtaatggggcacggcttgagt 

cagagtcttggaagtctctgtgacctgccaagcaagagcactgcaatctggaaccactgctcctcgggtatcttgctaacctgggt 
cctaatgtcacaaggttcctgttggtctgggctaaggatgcatggtggggacagaggacgtgggatccccttgatagggtcatagc 

TGTCCAAGGTCGCTACTCCTTAGAGTTGTTTGCAACTAGAflATCCCTTCCATCTGGAGTCACTAACTCTAGAGATCAATGCTTCCC 
GGGGTTAGTGTCATTTGAGGCTCATTAATAGTAAGCCCCCAGAAGGGTCCCTTCCGTTTATGGTCTATTGGGTCCCAGGACTGGGT 
35 GGGTCAGAGCCATCAGACAGGTCTTCAGTGTATGTTCCTCCGCCTTAGGAGGAACAGGCCTGGGGACCGGGAGAAAGCCCTGGCTG 

TCCTGCTGCCATTGGTGAAGTATGAAGGTCCCGTGGCTCCGGATCTGTACTGCATGTGTGGTCGTATCTACAAGGACATGTTCTTC 
ACTTCTGGCTTCCAAAATGCCGGGCACCTGGAGCAGGCCTATCACTGGTAATTCACATAAGAGTAAAGAGAGGGCTTAGCGATGGG 
ACTGAAGGGTGGGGTTGCGGGCATCCATTCAGCCTGGCATCCCCTGCCCGACCCGACTCCAGGTACCGCAAGGCGTTTGATGTGGA 
GCCCAGCCTGCACTCAGGCATCAATGCAGCTGTTCTCCTCATTGCAGCCGGGCAGCATTTCGAAGACTCTGAGGAGCTCCGGCTGA 
40 TTGGTGAGGCCTGCTGTTAGCCCACAGCACCCTGCACAGGCTCCAAAGGGCAAGGAAAGGGCCCCAGGCGGGAAAAAGCGCTGACT 

CAAAGTGGGCTTCGAGACTGATCGGTGCCTGAGGTCTGAGGTCTCAGGAGCCTTTGAGTGCCTCTCTTCCCAAGCCCACACTTCCG 
GTTGTCACACTTTATCCCACATCTATTTGTGCCCTAGCTCTCCCCTGTGCTAGGCTCTTAGCGCTGAGATCTTGCCACACCTACCA 
GATCTACATTCATATCCACACTCCTGTGCGTGAGGGCCACAGTGGGACCCACACTTGAGCCTTACTCACTCCGGGACCTACACTGG 
ATTGAGCCCACX3CCACCCTCCCCCAGGCATGAAGCTGGCCTGCCTGCTAGCCCGCAAAGGCTGTGTGGAGAAGATGCAGTACTACT 
45 GGGATGTGGGATTCTACCTGGGAGCCCAGATTCTTGCCAACGACCCCATCCAGGTGGTGCTGGCTGCAGAGCAACTGTACAAGCTT 

AATGCCCCCATTTGGTAGGTGGCCCCTTCTTCAGCCCTGCACCCATGCCCGTTGGCACCCCTCCCCAAGCCATGACCCCAATACTT 
TGATGTCACTACGATAGATAGACAGTGCCCGTGTTCCCCTCTGTTCGTGGTATGTGATGCCCGTATCCTGACTACATGCAGCTGAG 
TGGCACCAGCCGGCTCCTAGGCTGAGCTGAGGCCAAGGCTGTCTGTGCATTTAGGTACTTGGTCTCCGTGATGGAGACCTTCCTAC 
TGTACCAGCATTTCAGACCCACACCAGAGCCCTCAGGAGGACCCCCGCTTCGAGCTCACTTCTGGCTCCACTTTCTGCTACAATCC 
50 TGCCAGCCTTTCAAGATGGCTCCTCCTCAGGAGGACCAGTGCCTGGTAAGGGCAGTGGGGCCTAGGGACCCAGGGGCCCAGGGACA 

AGCACATTATGACCGATCCCTTTCCCCGCTACTGCTTACAGGTACTGGTGCTGGAGATAAACAAGGTCCTGCTGCCTGCCAGGCTT 
GAGATTCAGGGAACAGACCCCATGAGCGCAGTGACCCTAAGCTTGCTGGAGCCAGAGACTCAGGTGAGCTCTGAGACCCATTACTC 
ACCGATCCACCTTTCTTTCTCCTATCCTCTCTAGTCCCAGCGCCTCCACAACCTCCACCCCTTTCTTCTCACAGGAGGATCCTTCC 
AGCTGGACCTTCCCAGTCACCTCCATCTGTGGGATCAGGTGAGAGCTGAACCTTCCGGCAAGCTCCTGTGCCACCAAGCCTGGCAT 
55 TCAGTAGCCTCTCTTCTTCCCTAGCACCTCCAAGCTGGACCAGCGCTGCTGCTTCCCTGTACGTACTTCCTCCGGCCCAGGACGTC 

CAGCTGTGCTTTCCCAGTGTGGAGCGCTGCCAGCGGTGCGCTCAACCTTTCTGAGTTGGGGATGGGACGCCCAGGGGACGGAACGG 
ACCAGGTGCTCCTGGGGGATGGTTCCTGGCTGTTCCCCTTCCAGCTGTTTCCCCCTCTTCAGGTTCTGTGGCCTAATTCAGGTCTT 
GGTGATGAATCCGGATTCCTCCGCGCCCACTGAGGAGGCAGAAGGCGCAAGGGAAGTGCTGGAGGTGAGGCTGCAGAAATGGGGGG 
GTTGGAGGAGAGCGAGGGGTGAAGGGTCCCTGCTAAGCGGGTGCTCTGGGTTCCACAGTTTGATTATGAATACTCGGAGACCGGTG 
60 AGCGGCTGGTGCTGGGCAGAGGCACATATGGGGTGGTGTATGCTGGCCGAGACAGGCACACGAGGGTACGAATCGCCATCAAGGAG 

atcccagagagagatagcaggtggggtgcattggtcgatgaaggtctggggtctcgggagggtatatgcaaacagggtgtgtgtgt 

GTGTGTGTGTGTGTGTCTGTCTGTCTGTTGAGGAAACGTGAGAACTGACTGATTGTGGGCATGGAAAGAGCTCTTTAGTGGCTGGA 
CTAGGGGTGGTGGCCCTTACAGTAGATAAGAGAGGTCTGTGGGCGGGGTGTTGGATCTGGGGGCATGGTTTCATGGTACAGGACCA 
TGGGAGGTTATCTCTGCTCACATCTGCCCATTGCTCTCTCCTCGACACTCCCAGATTCTCTCAGCCTCTGCATGAAGAGATCGCTC 
65 TTCACAAACGACTTCGTCATAAGAATATTGTGCGTTATCTGGGCTCAGCCAGCCAGGGCGGCTACCTCAAGATCTTCATGGAGGAA 

GTGCCTGGAGGTACCAGCCCTGCGTGGGAGGGGAGTGAAACCTGAGGTGTGGGGCGTGGGAATGGAGCCAGACCAGGGTGGCAACC 
CCTGAGGGGAAATGAACTCTAGCGTGCGTGGGTATCACCTAGAATTAGCTGACAGGGCTCACTGGGTGATGGAAGTCTGGGTCATG 
GGAATGGGTGTGTTTGGGCTTTGATCAGAGGGATGTAGGTAGAGTAAGCGGACATCAATTATAAACTTGGTTTGTCTCTGCCCAGG 
CAGCCTGTCCTCCTTGCTTAGGTCAGTGTGGGGACCCCTAAAGGACAATGAGAGCACTATTAGCTTCTATACACGTCAGATCCTAC 
70 AAGGACTCAGCTACCTCCATGAGAACCGCATCGTTCACAGAGACATCAAGGTCAGCCCTGTGGCTGCTCCGGGTGTGTGGAGACAC 

AGTACCAAACTGAAGCTGACAGTAATGGTGGGAGAGAGCACACTTTGGCAGAGGGTGGGGGACCTATTAAAGAGGTCCCTTAAAGG 
CGAAAAAGTCACGTCTGTGGAAGATCAGACACGAGCTCCTTTACACTCATAGAGGCTCAGGATGTAATATCAGGAGATTTGGGGGT 
CTCGGGATGGGGGGGTCTGGTTTATAGCAGAGCCCAATCCCAGTGTCCTCTTCAATCAGGGAGACAATGTTTTGATCAACACCTTC 
AGTGGGCTGCTCAAGATTTCTGACTTTGGCACCTCTAAGCGGCTGGCAGGCATCACACCGTGCACGGAGACTTTCACAGGTAATGG 
75 GGGGTGGGGGTGGGGTGAGGGTGTCAAGCTCTTGGAGACTTCTGGGGAATGGAGTTTTTTTTCTTGGCACAGAGTTACAATTTTAA 
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AGATTTATTTATTTATTTTATGTATATGAGTACACTGTAGCTGTATAGATGGTTGTGAGCCTTCATGTGGTTGTTGGGAATTGAAT 
TTAGGACCTCTGCTCTCTCTAGTCGGCCCAGCTTGCTCAGTCCCTGACTGCTCTGGCCCAAAGATTTATTTATTATTATAAATAAG 
TACATTGTAGCTGTCTTCAGACACACCAGAAGAGGGTGTCAGATCTCATTAAGGGTGGTTGTGAGCCACCATGTGGTTGCTGGGAA 
TTGGACTCGGGACCTTCGGAAGAGCAGTCAGTGCTCTTACCCGATGAGCCATCTCACCAGCCCTTGAATTACAGTTTTAATGGTGA 
5 ATGGAAGGAATCTGGCTGGAGACAGGTGACTGGATCCAGGAACCGCTGGTAAAATCTATACTCCAAGGTTGGGTAACTAATGAGAA 

AGACCTCAGCATCGAAAACGGATGCAAGGCCGCGTGTGTTGGGGGTGTGAGACGGGTTGGTAGAATTTGAAGGGAGGACGATGTAG 
CGTCACGTACAAGCCAGAACCCTCCTGATGGTTGAACGCTATGCAGCCTAGAATGAAGGACGGAAGCTTGGCAGGTGACGGGGCCT 
AGGTGTGCACATGGCCAGTGGATGATGGGGACTTGATGCCTACCTGGCATTGTTGTTCCTATTTGTGGTCTAGGGACTCTGCAGTA 
TATGGCCCCGGAAATCATCGACCAGGGCCCGCGAGGATATGGGAAGGCAGCTGACATCTGGTCTCTGGGCTGCACTGTAATCGAGA 
10 TGGCAACAGGTCGACCGCCCTTCCATGAACTAGGGAGCCCTCAGGCTGCGATGTTTCAGGCGAGTCTCTCTGGGGTGTGGCCTACG 

GAGGGTGGGCGGAGCCAGATGGGGCCAGTGGGGTTATCTATCCCATCTGCCCCACCTCCGCAGGTGGGCATGTACAAGGTACATCC 
ACCCGTGCCCGGTTCCCTGTCAGCTGAGGCCCAAGCCTTCCTCCTCCGAACTTTTGAGCCAGATCCCCGCCTCCGAGCCAGTGCCC 
AAGAGCTGCTGGGAGACCCCTTCCTTCAGCCAGGGAAGAGGAGCCGCAGCCCGGGCTCTCCTCGGCATACTCCCCGGCCCTCAGGT 
GCTATGGGGGTGGAGGGGGACAACCTAGTGAAGGGGAGAGGGGCTGATGAGGCGAAAAGACTAACAGCTTGTTCCTCCCTCAGGCG 
15 CCCCTTCCGGTCCTTCCAGTCCTTCAGCTGACTCAGCCACACAGTCTCAGACATTCCCAAGGCCCCAGGCACCCTCTCAGCACCCA 

CCCAGCCCCCCAAAGCGCTGCCTTAGTTATGGGGACACCAGTCAGCTCCGGTGAGCGCCTAGGGTCCTGGAGTGGGTTCTCTTCAT 
CTTTTTTTGCCGTTGTATTAATTTCCTCCAGAAAAAAAAAGCCTCCCTGGGTCGCAAACACCCTGACCACTTCCAAGGACCGTATC 
TACTACCTCCTGCCCTCTCCCAGATGCCGGTGGCATTCACTCTGCCAACCCCCAGATGGGCTTAATTTCTATTATCCCCGTGAAGT 
AGGCATAAAAGAGCCAAGATTCAAACCCTGCAACATAGGTGGTTGGTTGCATGGTGTTGCCCACCCTCCATCTAATGCCCCTCATT 
20 GTGCCCAGTGTGCCCGAGGAGCCCGCTGCCGAGGAACCCGCGTCCCCAGAAGAGAGTTCAGGCCTGAGTCTGCTGCACCAGGAGAG 

CAAGCGCCGGGCCATGCTGGCTGCGGTGCTGGAACAGGAGGTGCCCACACTAGCAGAGAATCTCCTGGAACAGGAACAGGTGGGCG 
GCCCGCCCCAGCGCCCCCTGGTGGTCGAGCTGGGATAAGAATTTATAGTGCACCGGCGAGCATCTCTGTTGACTGCGGATGCGAAC 
ATCCACGGACGTCCCCTCTTTTTAGGACTCTCGACTCAGCAAGATTCATGTGGAACTTCTGCTTCGGTGCCTTGGGGCACAAATCC 
ACACTCCTAACCGCCGGCAGCTGGCCCAGGAGCTGCGGACCCTGCAAGCTCAGCTGCGGGCCCAGAGCCTGGGCCCTGCGCTTTTG 
2 5 AAGGGGCCGCTCTTCGCCTTTCCAGACGCGGTGAGGAAGCTATCTCGAAGTTAGGGCTATGCAATAACAGGTCGCGAGCAAGATCT 

TGATGTTCCAGGATTCTATGATTTCCAGGAAGACGCATGTCCAGTCCTGGCTTCCCTGTCCCACCCTTGACCCCAAGTCCGCCCAC 
CTCTTTTAGACTGCAGCCGACTTTCTAGGGCTTTGCAACTCAAGCCCCACCTCTGTTTGAGATTCAACTGTCTCAACCGCGCCTTC 
CTTCCCTCCCCAGGTGAAGCAGATCCTCCGCAGACGCCAGATCCGCCCACACTGGATGTTCGTGTTGGACTCGCTGCTCAGCCGTG 
CAGTCCGGGCGGCGCTGGCGGTGCTGGACGCGGGTAGGTGGGGTTGGATCCCGCCGGCCGGCCGGGGCGGGGTGCGTGGCCCTGGG 
30 GGCGTGGCGAACATAAAATTGGTACTTCGCGGCCCTCCCTTCTCCCTGACCGTCTGGGGTCCTAAACGGGCGCGGCGCCCACCTGG 

AGCTCAGTCTACTCAAATTGGTAGAGTCGGAGAAGAAAGCGGTCTTACCGAGGTCAGAAGAGTCGAGTAAAGAGGAGTCCCAGCAG 
AAACCTCAGGAGAGCCAGGCGCTGCAGAGCCAGCTCCCACCAGAGCAGGGACCCCCATCGTTGATGGTGGAGTTGGGCCTTTTGGG 
AGCCGAGACTGACAGGTGAAGCCTTTTGGAATCACTCGGATAACCTGCAGAGGCTTCAATCTGCAGGCCCTTCCATTCTACCACCC 
CTACCTTCCCACAGGCTTCGGGACCTTCTGGCTGAGAAGGAACGTGAGTGCCAGGCGCTGGTGCAACAGGCCCTGCATCGGGTGCA 
35 TGCAGAGACCAGGAAGTATGCCCCAGCTTCCGAGACCCCAGGTGAGCCGACTTGACTGGGAAATGGTGAAGGTAAGGCCACAGAGG 

ACACCTTTGCCCTCCCTCATCACCTGCCTTTTTGACAGCCACTCTCCCAAAGGACCAGAACCTGGTGCGGTGGCTACAGGAACTGA 
GTGTAGATCCAGCCACTATCCAAACGGTGAGTAAGTGTGAGCTGGCTCCCACCACCCACCCACCAAAGGCATCTCCTCTGTCTTCC 
AGCTATTCAAACTTTGTCATTGCTGCAAAGATGCTCAATACTGAAAGAGCCCTTAGTATGCACCTCTCCTCTCATTATAGGGATGG 
GGAAACTCAGGCCACAAGGGGGCCGCCTGCCTGAGAGTTCTGTTAGAAGCAAGAACCCGAGTTTCTAGTTGAATTTCTGTGCAACT 
40 TGATCTTTCTCTGTTTCTGTGGTTCTCGGTTCATAACCAGCTCCTGAGTCATAGCTTCACCCTTCAAACCCTGCTCACCTGTGCCA 

CTCAAGATGATCTAGTCTACACCAGAATCAGGTATGTCTTGGGCCTTCCAGGGGTGAGTCATGTAGCACTTGCTAGCAATTTCAGG 
ACATCCCCTTCCCTATGGGCCTGGCCTGCCTTTGATTCCTCCCTGAAAACCATAGTGGTTCCTAAAGAGAGAGCATGGGCTGCCTT 
CTGGCTGAATTACATTGATCCCTGATGTCCCCAGGGGAGGGATGGTArGCCGGATTTGGAGAGCCATCTTGGCACAGCGAGCAGGA 
GCCACATCGGTCACCCCAGTACCCCGGGACGCTGAGTGATGACATCAAAGGACACAGATACGGATGGATGAACAGAGAAGACACAA 
45 ACAGCTTTGGACACACCTGTCCTAGAACCCAGGAGCAACTACAGGGACCAGGCCCAACCCCAATGGGTGGAACTAACTAGGGAGGC 

ACCCAAAGGACACTACATACAATCATAGACTATTAAACAGAACACTTGCTACCATGCTTGTCTTGGCAACTTCAGAAGGGTGTTGG 
GGGGAGTGAGGAGTGTCCAAGGAGAAGCCCCTTGAGGTCTCCATGTCTGAGTGACCCTTTTTCATTTCCTGGGCTTTCAAGCTAGT 
GCCTTACTACCCAGACTTCATACCCAGTTAAGCAGTCAGTAGCTCTGTAAACAGACTTTATTGATTCCGGCCATGGGTGTGCTTTA 
GGTGGGGGGTCCACAGAGGGGTTTGACAAGGCTATGCCCTGGGGACCAGGTTGGTTCTGAGGGGCAGAAGGCCATCCACCCACTCA 
50 CAGGGCCGCTCCAGGAGTGTCTGCCACAGCTGCTTCTCCTCCGGTGTGGAATCCATCCAGGGCACCTGAAGCCCATAACTGCTGCC 

TGGATGTGGGTGAGCCAAAGTGGAAGCTACTGTTACCTTGGAGACCTCGGGTCCCAAGAGCAACTTTCTGGTCCCAGATTATGCAT 
TGTGCCCAAGCATCCCGAACCTCCCAGCTTGGCTCCCCTCAAGGGCCTGCTCTGCTCACCTGTACCAAGGCTGAGGCGTGTGCCCC 
CCAGCTGGCGACTGGCCAGGGCCCCATGGTCCCACAGGGAGAGCTCGGCACAGGCTTGGCGTAGGTCAGCAGGCCCGAAGCCGTCA 
TAAACCATGGTGTGGTTGAACACAGGGCTGAGACTTCTTCGAACCACTCTTGTGCGTTGGCGGCTGGCCCGACTGTCATCAGGCAG 
55 CACTGAGCTGCGACAGGGTAATAAAGGAGGGCTAGTCTTAGGCAATCACCCTCTGACACTCCCTCCCTGAGCCAGCCAGGCACCAT 

GTCCTGTCCTTTCATATGGCCGTGTTCCCTGACCGTTCCCTGGCCCTGGCCTGAGATCAGGTCTCTAGCCCTCTTACACTAATCTT 
TTCTTAAGGCTTCGTACGTGAAGCTAACTGTTCACAGGATTCCAGAGAGAAGTCTCTGAAATGCAATTCTGCTATTTTCTGGCCCA 
GTAACCTTCAGTATTCCCTGCCCTCCCCTTTAGTTTCCAAAGCCTCAACCACTCTGTAGAGTAGAATAATATTACTCTGATATAGA 
GTAATAGAAAGGAAGCCAGGACGGGAGCCCCAACTCAGAGCAGTCTACTCTGTTTCACTCCTGGAGGGTGCGGTAACAACACCTGA 
60 AGCACCCAGAAACACTTTTAGAGGTTCTGTAAAAACTTACTTTGTAAACCACAGAGCTGGGGTGTAGCTTAGTGGTAGAGCCATAT 

ATGTGTGTATGTATATATATGCATGCATGCTTAGGGTGACTGAAGCATTACGGTCAGTTCGCAGCATGTTAAAAGACAACTACAAT 
CACCAACCATTGACTCACAAGTTCAGAGCCAAGCCCCATAGCTTGTCCCTCCAAGAGTTCCAAGGAGGACCCTTGTGGCCTTTGCA 
TCATAGTGCGTGCATAGTAGGTGCACAGCCTCTGCAGACTGCAGCCTATGCTGGCTAATGTCAACTTGACACAAACTTGAGCAGTG 

gttctcaacctccctaaggctgtggtcctttaagacccccaaccatgaaattatttcattgcttctttgtaactgtaattttgcta 
65 ctgttatgacttgtactgtaaatatctgatgtttgccacccacaggttgagaaccactgagctagagtcctctgagaggagggaat 

aagctaagcaaatgcctccataagatgggtcatgccgtggccaagcctgtagagcatttccttaagtactgattgagcaaggctaa 
gcaagccttggagagcaacccatgaggagccaggcagtcagcagccctcctctgtggcctctgcatcagctcctgccttcaggtcc 
ctgccctgtttgagttgctgccctggcttccttcagtgatggactacagcgtggaagtgtagaaccctttcctccccaacctgctt 
tctggtcgtggtgtttcatcaaaataatagaaaccctaaccacatagagccccttagttccccaactcagattttgttgttacaca 
70 aggtctcactatgtagcttgggctgacctggaactagcaatgtagaccaggctgtcctggaactcagagacacacctgcctttgcc 

tccccagtgctgggattaaaaatgcacaccaccaccaggcagtggtgacgtatgcctttaatcctagcactcgggaggcagaggca 
ggtggatttctgagttccaggccagcctggtccacagagtgagttccaggacagccaaggctacacagagaaaccctgtctcgaaa 
acaaacaaaaaaataaaacccaaaaacatgccaccggacctagcctaagcttttattttgagacagggatcttgtgtatcccatgt 
agccttaatgaccttgaactaatcctcctgcctccaatcctagtttatgtaggttgttagagatcaacccagagcctcttgcatgc 
75 taagccagcaactccaccaacggatacccagccccagcccccaactccaaccccctgcctggcttatcacctctgccctgctgatc 
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ttggctggggggacaggtggatcagaggtcaagagcagaagggactaacaccttaggcggcctctcaccattgaatgtaagtgtcc 

AGGGATCCTGGTCGCAGTGGTACCAGGCTCTGAGCTTCCTTTACCCAGAAGTGTAACTCCCCACTCTGAGGCTGTCCTCCTCCTGT 
GGGGACACTCCAGTTCAGACTACCACCTCACAGAGTGGGTGGGTCTCCCACCTCCATGGGCCAGTCCAGCTTAAGCTCTCTCTTGG 
CAGTCACTTACCCTCTGAGCCGGCAGGGACATACTTAAGGGACAGAGACAGCAGTCCACGGCTGGGAAGCTCATCTGGAGATGGAG 
5 GAACCTGAAAAGGCGGGGAGTGGAGAGAAACAGGATTATGTGTGAGAAGGGTGTTGGGGACAGGGCCTCTACTGAGGAGCCCAATG 

GCAACGTTCCCCAGAAGAGGCGCCCTGGCTGGCAAGCCTGGCCTAATGGTATCAGTATGAGGCTAAGTGAGGCTCTGCAAACCGGT 
CCGTTGGGTGTTTGGTCCAGTGGGCCTGTGGGAATATCAGTGACTGCACACCAGCCCTTACCCGAGGCTGCAGGGGGAGCCAGGTA 
GCCTCAGAGTCCCAGTTCCACGTGTCTAGGGGCACTTCTACTTCTCCCAGAAAGATGTTGCGACCCAGACTTTCCCGGTGCCACAC 
GGACAGGCTCAGCACGCGGCCTGGGAGATCAGCCTGCTGGACAGAGTGCTGGGGACAGGAGGTGAGTTTCAGAGGCATGCCCTGGC 
10 ATCGCTGTGGCTCACCTGTTAGCTGGAGATGGTCTCCCAGGTTCCTTTCTAGGATGGGCTCCTGAGGCAGGGTTAACTGGGGTCCT 

AGCACAAGTTGTGGGGCTTCAGATTGCAAGACCACTAGCTGTCTTGTCATTACTCTTCTGGGGCCGTCAGGAAAATTAAGGAACCC 
GGCAGCCCCTGCCACTCACCCCACTGAAAATGGTACCCTGTTTATTTGCAGGGATGACAGAACCCTTGATGCCTCACCCGCAGAGT 
CTCGTTGAAGATCGGGTTCAG ATTCCGTTTCTTCACTGACGTCTTACG CTTGCTCTG CTTAT CCGG G AGG AGGT AGCTTTTCACGT 
AGCTGGGCAAGGGATGTGAAGGCTGGAGGTAAGGAAGAGCCCTTCCAGAGCTTTGTCCAGCTCTGGGGTCTTCTCTAGTCACCATC 
15 CATAACACAGCGTGCCCATGTGGATGTTAATTAACAGGCATCCAATTTAAGACGCTTCCCAATCATATTGTTGTGCCCATTTTGAA 

GAAGAGAAAACTGAGGCCGAGGCAGTTAAGTGGTAGGCTGGGTGATGGAGCCCCGCCCCTCAGGCCCCCTGCAGCCCACCTGTGAC 
GTAGGCACTCACGGATCGGAGCGGCGTCGCCGGGCAGCGGCCAGGCCCTGGCACTGAATCACCTGTACTCGCAGCTCAGAGGTGCC 
AGGCTCGTAGTGCAGCGAGAAGAGCACGGAGCCTCGCACCTGCACCGTGCCTGCCTCCTCTCCGGATAGGCTCATCAGGCTGCCGC 
TCAGCTGTGGGCGGGGCGGGTGGATGATCAGGGTCCCCATAGGGAAGCTTCCCACTGTGGGGTTTGCCTGGGCTTTCCCAGCTCCC 
20 AGCCCCTCCCTAGCTCTTCACCGTAGAGGAATTGAGGCTGGACACAGAGGAGCTGCTGCTGAGCATGCGGTCAAGAGAGGGGCCGA 

gccccggggcctcttctccattctccaggatcttggaggtcgccttggactggagaggggagaagcgacaggggcgccctcttact 

TCCCTGGACCTTGCAGGGGAGTTGGGGGTAAGGGGTCATTCACCGACGGTTCCCACCCCCAGGGCAGGTACACTCTCAGTCTGGAA 

tccgctcccggtcttgagaacagccagtggctactcccgcctacctgggctggagttggctgggactcctgctccgccttctgctc 

AGGATCCAGCTCTGGGTCCGCCTCTGCCACCTGCACACCCCCTTCGCCAGGGGCTGGAATGGGGTACAAGTTGCTGAAAGAGCCCC 
25 TCTCCTATGTGTCCCTAAGCAAACCTGGAGGGTTCACCTGTCAGCTTCAGGCCCCAGGGGTGACCTAGAGTTGTCCCCGAAGGCCA 

AGTTGGGGTCCCAGGAAGAAGAGGAAGGTGGACATGATGGTTGTGGGGGCAGTCATTAAAAATGGCCTCTGATCCCCTCAACCTCT 
TAGGTTCCCCAGCTTACCCTCCAGCTCACATTCCTGGTCCTGGGGCTCCTCCTCCTGACCTTCGGAAGCCTTTGAGGGTACATATG 
GTGAGGACAAATCAGGCCCCTGAAGAAAGCAGAGGGTAGAGGTCACGGTGGGGGTTAATGAGAAAGGGATCAAGGGTTATGCTGGG 
GTCAGAGGTCAAAGACTCCAGCCTGCTCACCTTGCTTGGTCTGAGTTAGAGTAGGGCTGCCCTCAGGGCAGGGCTACCTACCAGCT 
3 0 GCAGGACCAGTCAAGCCTGTACTTCACACCCTGGCATCCCAGGCCTGTCTCTCCTGCCGGGCCTGCCTGACTCCTAGGCTCAGCTG 

GTGGGGGCCCCAACATCTGAGTCCCTGGCCTCACCCGCCTCAGTCCAACCCCACCTTTGCTGGCGACACCTCGTGTGTGGTTGACA 
ATGACCTTGGACTCCTGTTTCTACCTCCTGAGTGCCAGGATCTGAGGTGTTCACCACAATGCCGGGTTTATGTGGTGGCTGGGGAC 
CAAACCCAGAGCGTCATGCGTGTTAAGCCAGCACTCTATCAACTGAGCTACATCCTTTGTGTTTGTTTTTCAAGGCGGCGTAGGGC 
GGGGTTCCCTGTGTAG CCCTGGC CTTCTGAAACTCTAGAGTTGrTAAAAATTGGAGG CTGGCCTCAAACTCACAGAG ATC C ACCTG 
3 5 TCTCTGCCTCCCAAGTGCTGGGATTAAAGGGGCAACCTGCCCCACAACCACAGCCCTGCGTGTATCCTTATTCTTTGGTTTTGTTG 

TTTATTTAGACTTATTTGTTTTATGTAAGTACAGACACACCAAAAGAGAGCATCTGACCCCACTACAGATGGTTGTGAGCCACCAT 
GTGGTTGCTGGGAATTGNNNNNNNNNNNNNNNNNNNNNNtnJNNNNNNNNNNtntfNNNNtTC'J^^ 
NlfltfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

40 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

bnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNTO'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTJNN^ 
NNNNNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNNNNIJNNNNNNNNNM^^ 
NNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

45 NNNNNNNNNNNNNNNNNl'ftWNNNNlJNNNNNNNNNNNNNNNNNNNNNN^^ 

fH'INNKNNNNNNNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNTttroNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNlWrNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNmmNNNNIWTTCTTAAGGAATAACTTGGGATTC 

50 tccaggttgagcagcatagtaatcactgttcattaagtgcttattgtgggccatgcctgatagtttattttgcacattacatgtca 

TGTGTGCGTGGTATGCATGCCTGTATGCTCCCATGTATGTGGTCATACGCATGTGGAGGTCAGAGTATGAACTTGCTCATCTTCAG 
CTCTCTCCATCCTATATACTGAGGCAAGGTCTCTCACATAAGCTCTAAGCTCAGTGCTTTGGTGAGTCTAGCTAGCCAGCTTACTC 
CAGCAATGCCCTAGCACCATTGCCGGAGTGCTGGGACAGTGAGTGGGCCACCTTACCCCTGGCATTTATGTGGGTGCTGGGGATAT 
GAACTCCATTTCTCAAGCCTATGCAGCAAGTGTTTTACCCACGGAACCATCTCCCTGACCCCTTAGCTGATGTTTTAGTGGAGAAA 
55 GGGGAGGTTCAAGGTCAAAGTAACTGCCCAAGGTTACACAGCTGTTCCCAGACACTGCTTGTCACTCTTGAGGTCCTCTGCCCTTC 

TGCTCCTCTGGGGAGACGAAATATCTTCGTCTTGGAAGTCAAAAGTACTCAAGGATTAGGGGACATGCTCATGGCTATATCAGGTT 
TATATATATCTGGGAGCTGCCAGGAACCGATCAGGGTGACCTATGGGCACACTTAAAGGCTTTGACACTAGGTTCTAAGGGCTGAG 
GGAGGGTCCAGAAGGGTAGTACTAAGGACAGGCAGTATCTGTTCACCAAAGTATCCTGTCCCAAGGTGGCGGCCAGAGTAGAAAAA 
CCCAAAGACATGGAGGCTAGGGAGGGACCTGTCACAGGTTTGAGAGAAGTGAAGAGCTCTGAGCTAGCCAAGGTCAATGGAGACCA 
6 0 AAAGGTAGCACCAAGAACCACCCAGACCCAACCACCAGCATCCAAGGACCCCGAATCCCTTCCTTCTATCTGATGGCTGTCCTGTC 

TCACCTGACCCGCCCTTCCTCCAGCTGGCGCAGGTGGGCATCTCGTTTGAGGACATCAGAGATGGCCTCCTGTTCCTCCTCTGTCA 
GGAAGCTGAGGTCCAGCAACCCCTCAACTTCAGATCCTGGTCCATGTGCCATGGGGAGGGAGGGCAGGGCCCAAAGCCTCTCCTGA 
GATGGGTGGCCTCTCTGGGGCATCAGCTGGGGTTGTGCCCCAGCTGGGCATATGTAGCTTCCTGTGGATAAACCAAGGGCTGATCA 
GTATCTCTCAAATGCACAGCACACATCCTGAAGCCAGCTGCCGGCTGTCTCCCAAGCATATACAGGAGTAATAAGGACCAATCAAA 
65 GGAAGGCCAGGTCAAGGTGAGGTGGGGCGTAAGTGATGCACTGCAAGAGATGCACATATGCGCATGCTCCTAAGGATGAATGACAG 

AGTATTGCAAGACAGTACACGCTGATACACATACCCACTGTTCTACACACATTCCAGATACCTAGACAAAGACAGTTACATGCACA 
CACATCCCCATGAAGGAACTGTGCGCACACATACATCATGAAGGGACTGTGCACACATACCCAGAGTCCTATGCCCAAGAGCTGTG 
CAGCACAGTAATTCTTAAACCTGCACACAGTATGCCCACTCGAGGACAAGTGTGCACTCACAAGAATAAGTCCCTGCATCTCCACA 
GATCTCTCTGGATTTCCTCACACACTGTCTAACCTGCTGCATACTACTAGAAACTAAGGATAGCTCACTCCCCTCAAAGCTAGTAT 
70 TTTGCACACAACATAACCTGAGTCTTAATGAAATGCAAAAATATACCTGCATAAACATGTGGATGCATGCACAGCCCTCCCCACCG 

CTCATGTTTATCCCCTACCTAGCCTGCCTCTGCCCTTGCCTCCCTCCACCCTGCCCTGGCCCATTTGGCCTTCCTGTCTGAGGCAA 
CCTCCTCCCCAACCCTCACCCCAACTTCCTCCCCCCACTCCCATAGCACCCAGTTCCACTGAGGCCACCTGCCTGAGATTCCTCCC 
CACCAGCCCTTTCTCTAGGCGGAGCTTCTGAGCCCCTTGGGTCTGACCCCCGGGCTCCCCAACCTCCAGACTTGGCTGGAAGCCTC 
AGCTGGCAAAACAACTCATGCCCAGGTACCACAGCCACTCCGGAAGGAAAACATTGCCAGCCGAGAGGGGCATGTGGACATGGCAG 

75 gggacctgcactcagtagtggccctggtctgggcccgctgggcagtctctctctttcccagcccctcctatgccaggcccccagct 
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GGGGTTGAAAAGGGAGGAGGGCAGCTCAGGGGCAGGTCCTGGCTTGTGCCTGTCTCCTGCCTTGGTCTCCTCCCAGCTGAGTCAGT 

atctaagcacagcaagcaagcgagcctcctctcctaccccactttccctccgggggtttctgcatctccatcgccatagccctggg 

cccgatgcctgctcactgacagtgactctttctctgtacttgaggtgctggtatcaagctagcttgggacttttctatggcggggt 

gtatgagcatcgccgtgtcctgttgtcctgctgcattagtagacatgtctgcaagccagggtaaaacatagcatctgtccctgagt 

gctgtgttgccttatgatactacagagtcttacaggagtgtcgctgctgtgggcagtgacttgctgggagccagtgccgtgtgggt 

atgtgcatttcttcctgtgtggtcagccagcccaggctggctggcttgtggtgtgtatgctagtaccccggggggccaccagatat 

gggagtgaaggtggaagacatttggcaaaattgcctggctttgtctgacaggttggcttggtctgggctgtgggcctatacaaggc 

caggatctctctacctcaagttgtatctctttcagaggtagattaaggatcaggtgtcccttgccctgtactaacactgtgggaca 

gggaccctttagtgatagaaagtctgtatgtgtatctgggcaggccagagtcataatcttgcttacacctcacccccactccgccc 

aaactcctgaggtaccagaatgtggtcaggacaccaggtggcagtgcctgtcccttagaccactgggtgtgttacctgtaagggtc 

cagtagggacgacaacttcaaaggcgactccagctctccaggaagacagttcagagactagaaaggctgtggggactaaagctgac 

tcgcccagcagctgctgccccagtcccgaggaggtggaggaggaggagacacctcagcagggcctggtgcaaaaccg 

MOUSE SEQUENCE - mRNA 

tctgggtgtagcacgctggcggttgactcccaggactcttctgtgacctgtgagccgaggattactgggtaccccagattcccaga 
acccagtcctggattgcagatctgtaaggaccgcgaaagattgagcaaagaagtctttctggacttaagagttccggaacaggacg 
tccagcccatctccggatcccgactggatccacaccttcagcctcgtgccctgtcccgggttccccgcgcccggggccccgcgctt 
gagcgccccgcatggcggggccatgtcctagggccggggttctagaacgggcgggcagctgctggcaggacccgctggcggaggcg 
ctgagccggggccgctcgtctcctgcggtcacgggtcggggctgcgcgcggagccggcctctcagtgtggtctacgtgctgaccgg 
gagccggggcccggggtggagcccgggtcgggaaccgaggcagagccgctgccgttgcgatgcctgcgcgaagcctgcgctcagct 
ccaggcacacggccacccccgcacgtgcgcagcctaccctttgcgacgtggcgctaggcgacaccgcgctggactccttctacaac 
gcggatgtagtggtgctggaggtgagcagctccctggcacagccttccttgttctaccacctcggcgtgcgtgagagcttcagcat 
gaccaacaacgtgctcctctgttcccaggcagagctccctgatctgcaggcccttcgtgaggatgttttccagaagaactcggatt 
gtgttggcagctacacactgattccttatgtggtgacagccactggccgggtcttatgtggcgatgcaggcctcctgaggggcata 
G C CG ATGGGCT AGTACAGGCTGGGGCGGGCACTG AAG CCCT C CTCACTC C CCTGGTGGGCCGG CT TGTCCGT CTGTTGGAGGCTAC 
ACCCACAGACTCTTGCGGCTATTTCCGGGAGACCATTCGTCAGGATATCCGGCAGGCTCGGGAGCGATTCAGTGGGCAGCAGCTGA 
GGCAGGAGCTGGCTCGCCTGCAGCGGAGGCTGGACAGCGTGGAGCTGCTGAGCCCTGACATTGTCATGAATCTGCTGCTGTCGTAC 
CGCGATGTCCAGGACTACTCGGCCATCATTGAGCTGGTGGAGACGCTGCAGCTTTTGCCCACCTGTGATGTGGCTGAACAGCACAA 
TGTCTGCTTTCACTACACATTTGCCCTCAACAGGAGGAACAGGCCTGGGGACCGGGAGAAAGCCCTGGCTGTCCTGCTGCCATTGG 
TGAAGTATGAAGGTCCCGTGGCTCCGGATCTGTACTGCATGTGTGGTCGTATCTACAAGGACATGTTCTTCACTTCTGGCTTCCAA 
AATGCCGGGCACCTGGAGCAGGCCTATCACTGGTACCGCAAGGCGTTTGATGTGGAGCCCAGCCTGCACTCAGGCATCAATGCAGC 
TGTTCTCCTCATTGCAGCCGGGCAGCATTTCGAAGACTCTGAGGAGCTCCGGCTGATTGGCATGAAGCTGGCCTGCCTGCTAGCCC 
GCAAAGGCTGTGTAGAGAAGATGCAGTACTACTGGGATGTGGGATTCTACCTGGGAGCCCAGATTCTTGCCAACGACCCCATCCAG 
GTGGTGCTGGCTGCAGAGCAACTGTACAAGCTTAATGCCCCCATTTGGTACTTGGTCTCCGTGATGGAGACCTTCCTACTGTACCA 
GCATTTCAGACCCACACCAGAGCCCTCAGGAGGACCCCCGCTTCGAGCTCACTTCTGGCTCCACTTTCTGCTACAATCCTGCCAGC 
CTTTCAAGATGGCTCCTCCTCAGGAGGACCAGTGCCTGGTACTGGTGCTGGAGATAAACAAGGTCCTGCTGCCTGCCAGGCTTGAG 

ATT CAGGGAACAGACCC CATGAG C G CAGTGACCCTAAGCTTG CTGG AGC CAGAGACTCAGGAGG ATCCTTCCAGCTGGACCTTCCC 

AGTCACCTCCATCTGTGGGATCAGCACCTCCAAGCTGGACCAGCGCTGCTGCTTCCTGTACGCACTTCCTCCGGCCCAGGACGTCC 
AGCTGTGCTTTCCCAGTGTGGAGCGCTGCCAGCGGTTCTGTGGCCTAATTCAGGTCTTGGTGATGAATCCAGATTCCTCCGCGCCC 
ACTGAGGAGGCAGAAGG CGCAAGGG AGGTGCTGGAGTTTGATTATGAATACT CGG AGACCGGTG AGCGG CTGGTG CTGGGCAG AGG 
CACATATGGGGTGGTGTATGCCGGCCGAGACAGGCACACGAGGGTACGAATCGCCATCAAGGAGATCCCAGAGAGAGATAGCAGAT 
TCTCTCAGCCTCTGCATGAAGAGATCGCTCTTCACAAACGACTTCGTCATAAGAATATTGTGCGTTATCTGGGCTCAGCCAGCCAG 
GGCGGCTACCTCAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTTAGGTCAGTGTGGGGACCCCTAAAGGA 

CAATG AG AG CACTATTAGCTTCTATACACGTCAGATCCTACAAGGACTCAG CTACCTCCATGAGAACCG CATCGTT CAC AGAG ACA 
TCAAGGGAGACAATGTTTTGATCAACACCTTCAGTGGGCTGCTCAAGATTTCTGACTTTGGCACCTCTAAGCGGCTGGCAGGCATC 
ACACCGTGCACGGAGACTTTCACAGGGACTCTGCAGTATATGGCCCCGGAAATCATCGACCAGGGCCCGCGAGGATATGGGAAGGC 
AGCTGACATCTGGTCTCTGGGCTGCACTGTAATCGAGATGGCAACAGGTCGACCGCCCTTCCATGAACTAGGGAGCCCTCAGGCTG 
CGATGTTTCAGGTGGGCATGTACAAGGTACATCCACCCGTGCCCGGTTCCCTGTCAGCTGAGGCCCAAGCCTTCCTCCTCCGAACT 
TTTGAGCCAGATCCCCGCCTCCGAGCCAGTGCCCAAGAGCTGCTGGGAGACCCCTTCCTTCAGCCAGGGAAGAGGAGCCGCAGCCC 
GGGCTCTCCTCGGCATACTCCCCGGCCCTCAGGCGCCCCTTCCGGTCCTTCCAGTCCTTCAGCTGACTCAGCCACACAGTCTCAGA 
CATTCCCAAGGCCCCAGGCACCCTCTCAGCACCCACCCAGCCCCCCAAAGCGCTGCCTTAGTTATGGGGACACCAGTCAGCTCCGT 
GTG CCCGAGGAG CCCGCTGCCGAGG AACCCGCGTCCC CAGAAGAGAGTTCAGGCCTGAGTCTG CTGCACCAGGAGAG CAAGCGCCG 
GCGCATGCTGGCTGCGGTGCTGGAACAGGAGGTGCCCACACTAGCAGAGAATCTCCTGGAACAGGAACAGGACTCTCGACTCAGCA 
AGATTCATGTGGAACTTCTGCTTCGTGG CCTTGGGGCACAAAT CCACACTC CT AACCGCCGGCAG CTGG CC CAGG AG CTGCGGAC C 
CTGCAAGCTCAGCTGCGGGCCCAGAGCCTGGGCCCTGCGCTTTTGAAGGGGCCGCTCTTCGCCTTTCCAGACGCGGTGAAGCAGAT 
CCTCCGCAGACGCCAGATCCGCCCACACTGGATGTTCGTGTTGGACTCGCTGCTCAGCCGTGCAGTCCGGGCGGCGCTGGCGGTGC 
TG G ACGCGGAGTCGG AG AAG AAAGCGGT CTTACCGAGGTCAG AAGAGTCG AGT AAAG AGG AGT C C CAGCAG AAACCTCAGG AG AGC 
CAGGCGCTGCAGAGCCAGCTCCCACCAGAGCAGGGACCCCCATCGTTGATGGTGGAGTTGGGCCTTTTGCGAGCCGAGACTGACAG 
GCTTCGGGACCTTCTGGCTGAGAAGGAACGTGAGTGCCAGGCGCTGGTGCAACAGGCCCTGCATCGGGTGCATGCAGAGACCAGGA 
AGTATGCCCCAGCTTCCGAGACCCCAGCCACTCTCCCAAAGGACCAGAACCTGGTGCGGTGGCTACAGGAACTGAGTGTAGATCCA 
GCCACTATCCAAACGCTCCTGAGTCATAGCTTCACCCTTCAAACCCTGCTCACCTGTGCCACTCAAGATGATCTAGTCTACACCAG 
AATCAGGGGAGGGATGGTATGCCGGATTTGGAGAGCCATCTTGGCACAGCGAGCAGGAGCCACATCGGTCACCCCAGTACCCCGGG 
ACG CTG AG TG ATG ACATCAAAGGACACAG AT ACGGATGG ATG AACAG AG AAGACACAAACAG C TTTGG ACACACCTG TCCTAG AAC 
CCAGGAGCAACTACAGGGACCAGGCCCAACCCCAATGGGTGGAACTAACTAGGCAGGCACCCAAAGGACACTACATACAATCATAG 

ACTATTAAACAGAACACTTGCTACC 
MOUSE SEQUENCE - CODING 

GCGGGGCCATGTCCTAGGGCCGGGGTTCTAGAACGGGCGGGCAGCTGCTGGCAGGACCCGCTGGCGGAGGCGCTGAGCCGGGGCCG 

CTCGTCTCCTGCGGTCACGGGTCGGGGCTGCGCGCGGAGCCGGCCTCTCAGTGTGGTCTACGTGCTGACCGGGAGCCGGGGCCCGG 

GGTGGAGCCCGGGTCGGGAACCGAGGCAGAGCCGCTGCCGTTGCGATGCCTGCGCGAAGCCTGCGCTCAGCTCCAGGCACACGGCC 

ACCCCCGCACGTGCGCAGCCTACCCTTTGCGACGTGGCGCTAGGCGACACCGCGCTGGACTCCTTCTACAACGCGGATGTAGTGGT 

GCTGGAGGTGAGCAGCTCCCTGGCACAGCCTTCCTTGTTCTACCACCTCGGCGTGCGTGAGAGCTTCAGCATGACCAACAACGTGC 

TCCTCTGTTCCCAGGCAGAGCTCCCTGATCTGCAGGCCCTTCGTGAGGATGTTTTCCAGAAGAACTCGGATTGTGTTGGCAGCTAC 

ACACTGATTCCTTATGTGGTGACAGCCACTGGCCGGGTCTTATGTGGCGATGCAGGCCTCCTGAGGGGCATAGCCGATGGGCTAGT 

ACAGGCTGGGGCGGGCACTGAAGCCCTCCTCACTCCCCTGGTGGGCCGGCTTGTCCGTCTGTTGGAGGCTACACCCACAGACTCTT 
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GCGGCTATTTCCGGGAGACCATTCGTCAGGATATCCGGCAGGCTCGGGAGCGATTCAGTGGGCAGCAGCTGAGGCAGGAGCTGGCT 
CGCCTGCAGCGGAGGCTGGACAGCGTGGAGCTGCTGAGCCCTGACATTGTCATGAATCTGCTGCTGTCGTACCGCGATGTCCAGGA 
CTACTCX3GCCATCATTGAGCTGGTGGAGACGCTGCAGCTTTTGCCCACCTGTGATGTGGCTGAACAGCACAATGTCTGCTTTCACT 
ACACATTTGCCCTCAACAGGAGGAACAGGCCTGGGGACCGGGAGAAAGCCCTGGCTGTCCTGCTGCCATTGGTGAAGTATGAAGGT 
5 CCCGTGGCTCCGGATCTGTACTGCATGTGTGGTCGTATCTACAAGGACATGTTCTTCACTTCTGGCTTCCAAAATGCCGGGCACCT 

GGAGCAGGCCTATCACTGGTACCGCAAGGCGTTTGATGTGGAGCCCAGCCTGCACTCAGGCATCAATGCAGCTGTTCTCCTCATTG 
CAGCCGGGCAGCATTTCGAAGACTCTGAGGAGCTCCGGCTGATTGGCATGAAGCTGGCCTGCCTGCTAGCCCGCAAAGGCTGTGTA 
GAGAAGATGCAGTACTACTGGGATGTGGGATTCTACCTGGGAGCCCAGATTCTTGCCAACGACCCCATCCAGGTGGTGCTGGCTGC 
AGAGCAACTGTACAAGCTTAATGCCCCCATTTGGTACTTGGTCTCCGTGATGGAGACCTTCCTACTGTACCAGCATTTCAGACCCA 
10 CACCAGAGCCCTCAGGAGGACCCCCGCTTCGAGCTCACTTCTGGCTCCACTTTCTGCTACAATCCTGCCAGCCTTTCAAGATGGCT 

CCTCCTCAGGAGGACCAGTGCCTGGTACTGGTGCTGGAGATAAACAAGGTCCTGCTGCCTGCCAGGCTTGAGATTCAGGGAACAGA 
CCCCATGAGCGCAGTGACCCTAAGCTTGCTGGAGCCAGAGACTCAGGAGGATCCTTCCAGCTGGACCTTCCCAGTCACCTCCATCT 

gtgggatcagcacctccaagctggaccagcgctgctgcttcctgtacgcacttcctccggcccaggacgtccagctgtgctttccc 

AGTGTGGAGCGCTGCCAGCGGTTCTGTGGCCTAATTCAGGTCTTGGTGATGAATCCAGATTCCTCCGCGCCCACTGAGGAGGCAGA 
15 AGGCGCAAGGGAGGTGCTGGAGTTTGATTATGAATACTCGGAGACCGGTGAGCGGCTGGTGCTGGGCAGAGGCACATATGGGGTGG 

TGTATGCCGGCCGAGACAGGCACACGAGGGTACGAATCGCCATCAAGGAGATCCCAGAGAGAGATAGCAGATTCTCTCAGCCTCTG 
CATGAAGAGATCGCTCTTCACAAACGACTTCGTCATAAGAATATTGTGCGTTATCTGGGCTCAGCCAGCCAGGGCGGCTACCTCAA 
GATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTTAGGTCAGTGTGGGGACCCCTAAAGGACAATGAGAGCACTA 
TTAGCTTCTATACACGTCAGATCCTACAAGGACTCAGCTACCTCCATGAGAACCGCATCGTTCACAGAGACATCAAGGGAGACAAT 
20 GTTTTGATCAACACCTrCAGTGGGCTGCTCAAGATTTCTGACTTTGGCACCTCTAAGCGGCTGGCAGGCATCACACCGTGCACGGA 

GACTTTCACAGGGACTCTGCAGTATATGGCCCCGGAAATCATCGACCAGGGCCCGCGAGGATATGGGAAGGCAGCTGACATCTGGT 
CTCTGGGCTGCACTGTAATCGAGATGGCAACAGGTCGACCGCCCTTCCATGAACTAGGGAGCCCTCAGGCTGCGATGTTTCAGGTG 
GGCATGTACAAGGTACATCCACCCGTGCCCGGTTCCCTGTCAGCTGAGGCCCAAGCCTTCCTCCTCCGAACTTTTGAGCCAGATCC 
CCGCCTCCGAGCCAGTGCCCAAGAGCTGCTGGGAGACCCCTTCCTTCAGCCAGGGAAGAGGAGCCGCAGCCCGGGCTCTCCTCGGC 
25 ATACTCCCCGGCCCTCAGGCGCCCCTTCCGGTCCTTCCAGTCCTTCAGCTGACTCAGCCACACAGTCTCAGACATTCCCAAGGCCC 

CAGGCACCCTCTCAGCACCCACCCAGCCCCCCAAAGCGCTGCCTTAGTTATGGGGACACCAGTCAGCTCCGTGTGCCCGAGGAGCC 
CGCTGCCGAGGAACCCGCGTCCCCAGAAGAGAGTTCAGGCCTGAGTCTGCTGCACCAGGAGAGCAAGCGCCGGCGCATGCTGGCTG 
CGGTGCTGGAACAGGAGGTGCCCACACTAGCAGAGAATCTCCTGGAACAGGAACAGGACTCTCGACTCAGCAAGATTCATGTGGAA 
CTTCTGCTTCGTGGCCTTGGGGCACAAATCCACACTCCTAACCGCCGGCAGCTGGCCCAGGAGCTGCGGACCCTGCAAGCTCAGCT 

3 0 GCGGGCCCAGAGCCTGGGCCCTGCGCTTTTGAAGGGGCCGCTCTTCGCCTTTCCAGACGCGGTGAAGCAGATCCTCCGCAGACGCC 

AGATCCGCCCACACTGGATGTTCGTGTTGGACTCGCTGCTCAGCCGTGCAGTCCGGGCGGCGCTGGCGGTGCTGGACGCGGAGTCG 
GAGAAG AAAG CGGT CTT ACCG AGGTCAGAAG AG TCGAGTAAAG AGG AGT CCCAG CAG AAAC CTCAGGAGAGCCAGG CG CTG CAG AG 
CCAGCTCCCACCAGAGCAGGGACCCCCATCGTTGATGGTGGAGTTGGGCCTTTTGCGAGCCGAGACTGACAGGCTTCGGGACCTTC 
TGGCTGAGAAGGAACGTGAGTGCCAGGCGCTGGTGCAACAGGCCCTGCATCGGGTGCATGCAGAGACCAGGAAGTATGCCCCAGCT 
35 TCCGAGACCCCAGCCACTCTCCCAAAGGACCAGAACCTGGTGCGGTGGCTACAGGAACTGAGTGTAGATCCAGCCACTATCCAAAC 

GCTCCTGAGTCATAGCTTCACCCTTCAAACCCTGCTCACCTGTGCCACTCAAGATGATCTAGTCTACACCAGAATCAGGGGAGGGA 
TGGTATGCCGGATTTGGAGAGCCATCTTGGCACAGCGAGCAGGAGCCACATCGGTCACCCCAGTACCCCGGGACGCTGAGTGA 

HUMAN SEQUENCE - GENOMIC 

4 0 ACCACCAGGCAAGATGGGCCCCAAGGGTGAGCCAGGTGAGTAAGTGGGGCTGGAGGCCTCCCCGCTTTCTTTGCCTCTGTCCCTGG 

ACTCTAGGGTGGGATCTCTGCTTGGCTGCTGTGCCTATGATGGCTCTCTCACAGGGGAATGGATGGCTGGGAGGAGTGGGAAGGAT 
TAGGAGAAGGGCCTGGCTACCCTATGATGGCCCTCCTATTGGGGATGGAGGGCTGGGAGGAGTGGGGAGGATTAGGAGAAGGGCCT 
GGGTACCCTATGAAGGCCCTCCTACAGGGTTTGGAAGGCTGGGAGGAGTGGAGAGGATTAGGAGAAGGGCCTGGGTACCCTATGAT 
GGCCCTCCTACAGGGTATGGAAGGCTGGGAGGAGTGGGAAGGATTCGGAAAAGGGCCTGGGTACCGGCTCCACTGGTGGCTCAGCG 
4 5 CTGGGGTGCTGAGACATCAGAGCCAACACTCATCCCTTCTCTGGGGCAGGAGATCCAGTGAACCTGCTCCGGTGCCAGGAAGGTGA 

GGCAGCCCTTGCAGGAGCCAGGAACTTGGGATCACATGGTGTTGGGTGTTGGCAGACCCCCAAGTGTGGCCAAGATCCTCCCCACA 
GCCTCCTCAGAACCCTTCTTCAGGGACCTGAAGGAGCCAAGAGGGTCCCTAGGGTCCCACACTTGTTCCAGTGCCTGGGGGTGGGG 
GTCAGGGAATAACCTGGGCACCACCCCAGTCCATCTCCCCTTTCCCAGGCCCCAGAAACTGCCGGGAGCTGTTGAGCCAGGGCGCC 
ACCTTGAGCGGCTGGTACCATCTGTGCCTACCTGAGGGCAGGGCCCTCCCAGTCTTTTGTGACATGGACACCGAGGGGGGCGGCTG 
50 GCTGGTGAGTGTCTGAGAAATGGGCTAACAGGCCAGGCCCACTGGTCACTTCTCCCCCTTGGCCCCTAGGGGAGCCAGAACCCACC 

AG AG CAAGG CATTT CCTAGAGG AATTCACTG ACAAATGTTTAGTGAG CCCCCAATGGGACCTGAAG AAGTATG AGGG CTTCAC AGA 
GGAGGTGCCATTTGAAAAGACCTTAAGTTGAGTGCAGTAGCTCACGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAAGAGAAT 
TGCCTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCGAGTTCTTGCCATTGCACTCCAGCCTGGGTGAAAAGAGTGAAACTCTGTCT 
CAAAAAAAAAAAAAAAAAAAAAAAAAATAGGGTAGGGAGGGGCATTCCAGCTAGAAGTAAAGATAAACTCAGGGAGGCAGCAGAGT 
55 AAAAGGTTTGCAGGGAACGCGTGAGTGAGCTGAGAGCAGGCGTGGGTGTCGGCTAAAGTCTGCCGGCACTGACGGAACATGGATTG 

AGGACCTCTGTAAAGGCCAGTTCATGGAAGGCACTAAATGATCAACTTAAGAAGTGTGCAGCGCGCCCAGACGCGGTGGTTGGCTG 
GACGTGGTGGCTCACGCCTATGATCCCAGCACTTTGGGAGGCCAAGGCGGGCAGATCACCTGAGGTCAAGAGTTCGAGATCAGCCT 
GG CCAACATGGTGAAAC CCCAT CTTTACTAAAAATAT AAAAATTAG CCAG G CGTG ATGGTGGGCGCCTGT AATCC AAG TT ATTCAG 
GAGGCTGAGCTGGGAGAATTGCTTGAACCCCGGAGGTGGTGGTTGCAGTGAGCCAAGATTGAGTCACTGCACTCCAGCCTGGGCAA 
6 0 CGGAGTGAGACTCTGTCTTAAAAAAAAAAAAAAAAAAGAAGAGTGTGCAGGGCAATGGGTAGCCCCAGGAGAGTTTTAAGCAGGGG 

AGGGGCCAAGTAGAACTTCTGTTTTAAAAAGATGATTCGGGCTACACCATGAAAGATGCACTGCATTGGGGGACCAGTGGAGGCAG 
GGACATGGTTTAGGAAGACAGCAAGGAGCCAGGCAGTAAAGACAGTGGAGCAGGCCTGACACAGTAGCTCACACCTGTAATCCCAG 
CACCTTTTGGGAGGCCGAGGTGGGTGGATTGCCTGAGCTCAGGAGTTCAAGACCAGCCTGGGCAACATGGCAAAACCCCATCTCTA 
CTAAAAATACAAAAAATTAGCTGGGCGTGGTGGCAGGTGCCTGTAATCCCAGCTATGCAGAAAGCTAAGGCACGAGAATTGCTTGN 
65 NNNNNNNNNNNNNNNNNNNAGCCGAGATCACACCACTGTACTCCAGCCTGGTAACAGGGGGTGAGACTCTATCTCAAAAAAATAAA 

TAAATAAAATAAG ACAGTGGAG CAATGG AAATAG AAGTACTT AGG TTG ACAACTCT AT AGGAC CTCGGGC CT ACTTGGCTTGG AGG 
GGGAGGTGGAAGACATCAGGGTAAGGCCAGGGGTCCAGCTTGGGCTGTGGGAGTGGCCTCTCTAATGTAAAATATCTTGGTTTTTT 
TGTTTGTTTGTTTGTTTTGAGACGGAGTCTTGCTCTGCTGCCCAGGCTGGAGTGCAGTGGTGTGATCTCGGCTCACTGCAACCTCC 
ACCTCCCAGGTTCAAGCAGTTCTTGTGCCTCAGCCTCCTGAGTAGCTGGAACTACAGGTGTGAGCCACCACACCCGGCTAATATTT 
70 GTATTTTTAGTAGAGACGGGATTTCACCATGTTGGCCAGGCTGGTTTCAAACTCCTGACCTCAAGTGATCCACCCGCCTCGGCCTC 

CCAAAGTGCTGGAATTACAGGCATGAGCCACCAAGCGTGGCCAAATATCTTGGTTCTTATAGTAAATGAAATTGGGTTATTTTGAC 
TGACACCCAGCAGCGCTGGCCATCTCCTGTGGGTGGGGACAGTGTTTTGTCAATTCAGTCTTCCCAGGGCTTGCAAGGCTGTGGCA 
TGAAGTTGAGTGTCAGTAAAAGTTAACAAGGGAATGTAGAGTTCATAGAAATATTCAAAGCTAACTTGAAGGATCCCCATTTTATC 
AACAGGCCCCAATCCAAAGAGAGAGTGGGTATCCACCCACCCCTCACAGTTCCTGCACCCTCAGCTGCCAGTGCCCAGCCTGGAGT 
75 AATAGCTGCTGTGCCCCCCCTCCCCCAGGTGTTTCAGAGGCGCCAGGATGGTTCTGTGGATTTCTTCCGCTCTTGGTCCTCCTACA 
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GAGCAGGTTTTGGGAACCAAGAGTCTGAATTCTGGCTGGGAAATGAGAATTTGCACCAGCTTACTCTCCAGGGTGAGTTCCCAGCA 

gggtcctggagtctgggggttactgtctgccatcctgaatccctgccccacccccaagaactgaggattcctccatccctgcctcc 

CCTTCTTTCCAGGTAACTGGGAGCTGCGGGTAGAGCTGGAAGACTTTAATGGTAACCGTACTTTCGCCCACTATGCGACCTTCCGC 
CTCCTCGGTGAGGTAGACCACTACCAGCTGGCACTGGGCAAGTTCTCAGAGGGCACTGCAGGTGAGTGAGCCTAAGGGGAGCAGAG 
5 GAAGGAGGCTGGATCCTTTCCCAGTGCTGCCACTGCCCCCATGAATGACCCAGGGCAATCCTGTCTCCTCTGTGGGCCTTAGTTTC 

CGCATCTGAGAAATGGCAATCATGAAACAGGATGGTGCAACAGTGAAGAATTTGGGATCTGGAGGCAAACAGACCTGAGTTTGAAT 
CCATCTCTGCCATTTAGTACTTATGTGACCTTGGGCAAGTCCTACCCCTCCACTGAGCCTCAGTTTCCTCCTCTATAAAATGGGCA 
GGGAGGCCGGGCACGGTGGCTCATGCCTGTAACCCTAGCACTCTGGGAGGCCGAGGCGGGCAGATAACTTGAGGTCAGGAGTTCAA 
ACCCAACCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAAAATTAGCCGGGCGTGGTGGAGGGTGCCTGTAATCC 
10 CAGCTACTCGGGAGGCTGAGGCAGGAGAATCACTTAAATCTGGGAGGCAGAGGTTGCAGCGAGCCAAGAGAGTGTCACTGCACTCT 

AGCCTGGGCGACAGAGCGAGACTCCATCTCAGAAAAAAAAAAAAGGCGGGGGGAGCGCAGGGAGGCAAGGAGGAAGTTTTGGGTGC 
CGCCTGAGGCTCTGTTGAGTGTTAGTGTTCTCTGCTTTGGAAGAGGAACCACGGAAGTCTTCTTTCAGAGAAACAGTGACTATTGG 
GGAGAGATTTAAAAGAGGGAAGTGGTTATGAGGGAGTGCCTCAGGGAACCACCTTTCCTGGCCAGGCACCTAAGAGGTTCCTCCCA 
GCTTTTCCTAGCAGAGTTGCTCAGACTGGATGGGAGCTGAGAGAAGACAAAGGAGCTAGAGGGGGGCCGGGGATTCTGGAGGGGGT 
15 AAGACAGGGGGAAAAGCTGGGAGCTTTGGAGCCAGACAGTCCCGAGTTCAAGTCCTGCCGCTGCTTCAACCAGCCGAGTAACCCTG 

CGCAAACAACCTGGCCCCTTGGTGTTGCTCGTGGGGCCTGATAAAATTCAACTCTTAGTTGCTCTGAGACTCCCATGGCATTATAT 
CTCCAAAGGTGCCAGGCATGGTGCTGGGCACCAAGGTGCTTTCCATCCCTTCCCTGCTAGGGGATTCCCTGAGCCTCCACAGTGGG 
AGGCCCTTTACCACCTATGACGCTGACCACGATTCAAGCAACAGCAACTGTGCAGTGATTGTCCACGGTGCCTGGTGGTATGCATC 
CTGTTACCGATCAAATCTCAATGGTCGCTATGCAGTGTCTGAGGCTGCCGCCCACAAATATGGCATTGACTGGGCCTCAGGCCGTG 
20 GTGTGGGCCACCCCTACCGCAGGGTTCGGATGATGCTTCGATAGGGCACTCTGGCAGCCAGTGCCCTTATCTCTCCTGTACAGCTT 

CCGGATCGTCAGCCACCTTGCCTTTGCCAACCACCTCTGCTTGCCTGTCCACATTTAAAAATAAAATCATTTTAGCCCTTTCAAGA 
CTCTTCCAGTTACTGGGAAAAAACCCTAGAGGGCAGAGCAGGGACACAAGTTTCAGCTCCATTCAGGGAAGAATTTCCTTCCAGTC 
AGGAAGATGGAAAGGACAGCCTCTAAAGTAGTGAGGCTTCTGTCTCTGGAGGTGTGCAAGACAAGGCCAGAGGGGCATATAGTGGA 
AGGACTGGAGGAGATTCAAGCATCCATTGACAATTTCCTGAGGCTCTCTGGGTCCTGCAAGTGGATGGCTTTGTGGCAGGAATTGC 
25 ACAATTGCACAGCTTTTTTGTTTGTTTGTTTGTTTGTTTGTTTTTGAGACGCAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTG 

GCACCATCCTGGCTCACTGCAAGCTCTGCCTCCCAGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGAACTACAGGC 

acccgttaccacgcccggcgaattttttgtatttttagtagagacggggtttcatcatgttagccaggatggtctcaatctcctga 

tttttgaaatggagtcttgctctgtcgccctgcccaggctggagtgcaatgnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

30 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTtn^NNNNNNNNNNNNNN^ 

N^n^NNNNNNNNNNNNNNNNNNlJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNOT 

NNNNNNNNNNNNNNNNNNNNNNN^nWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^TNNNNNNNNNNN^JNNNNNNNNNNNNNNNNNNNN^^^IN^^ S JNNNNNNNNNNNNNNNN^ 

35 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNKNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNN^ 

^^NNN^^NNNNNNNNN^^NNNNNNNNNNNNNNN^ITJNNNNNNNNNNNKN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

40 NNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNNNNNNNNNNNNWNNNNNNNNNNNNN^ • 

NNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNin^NNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNlin^NNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

niwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

45 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>frJNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNN>nWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNfWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

50 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnwnnnnnnni^^ 

NNNNNNNNNNNNN2^NNNNNNNNNNNNNNNNNNNN1INNNNNNNN1INNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^NNNNN^7NNNNNNNN^^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNl^WNNNNNNNNNNNNNN>n^NNNNNNNNNNNNNNNNNNNN^ 

5 5 NNNNNNNNNNNNNNNNl'^NNNNNNNNN^ttJNNNNNNNNNNNNNNNNNNNNNNNNNNNN^'IN^ 

NNNNin^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNlWNNNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNCCCCGCAGCTGCGCAGCCTGCCCTTCGGGACGCTGGAGC 
taggcgacaccgcggctctggatgccttctacaacgcgggtgagagcgctgggggcggggccggatccgggcgggactcagggtcc 
tgggaggggaccaagccgggctcgaaggctcaagggaggggccgagaggggtaccgggtctaggggacttaaagtgagctaaagct 
60 gaagggcttgggacagggcccgtgaaaaaagtgggatttaggggatctggggcgcggccgggctcgggacgagacagggatccggg 

cgcggctctagggctcgaggttggggcttaggcacccttcagtcggagcggtgcccagccagcggggcaaggatggggaggggctt 
tggaactctggggcggggcggggagcggcgcggggctgtggtgtctcaggggtggggttggagaactcagcctcaccctcaggaga 
atgtcacgcggatctcttgaggacaattactgggagaggagcttggacttagggaaaggggccgggaggctggagttcaggagtcc 
tagcatactatttccaaggatcgggctaggagaggcaaaaagagaagcgaaggggcccgacgggactggatactgggtgagggagc 
65 ttaggttaagtggcctcagcggcccagaaagaatgggcggggaaggggcggggaagtgggcgggaaaggatggctcaggggcgggg 

ccagaaggaggctattcccccgcgagtcactcctccctccagccagcccggatgctcggcccccatacttacttgcttatgctaga 
gtccagtagctgtgcttcctggatgtccatgaaatcgtagcctaaaatgaaggctgacccgaccactcggacacaaagatacaatt 

ATCGACAGACACAAATCGCATACATGTTGACrCATGCAGGCCCTAGCAGACGCTGTCACACACACAGATACAGTCAGACATAGTAA 
GCTATACATGTCACAGATATACACATACATACATTTAGGCACAGCGTTGTCTATGCACACTGATGGTAGCCCCTTTCAAGAGCCTG 
70 TGCTGAAGACCAAAGGGAGGGGACTTCTATGTTTGCGCAACTCCCACCTCCTAAATGGCCCGTAACAGACTCAACTGGTCCACAGC 

CTCCCTTCCCCCATGCCAGGTGCTCACAGGCTCTGAACCGTGGCCTGAGGGTCCCAACCCAGTGAGCCCAACTCCTCTCCTGCAAC 
ACTACAGAGATCAGTTCTGTGAAAGTGCCAGGGGAACCCTAAAAAGGGCCGACTGAAGCCCAAAGCAGAACCAGACCCTACTGGAG 
TCCCACAGCAAGGCAGGTCAAGCCAGGATGGACCCCGGCTCCTTCCCCATCAAGCTGGGCTTCAGGGATCAGCGCCACCCCCTCTG 
TGCCTGCAGATGTGGTGGTGCTGGAGGTGAGCAGCTCGCTGGTACAGCCCTCCCTGTTCTACCACCTTGGTGTGCGTGAGAGCTTC 

75 agcatgaccaacaatgtgctcctctgctcccaggccgacctccctgacctgcaggccctgcgggtaggtggcctggggctggtgga 
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GGCAGGCACAGGGCTGGGGTAAGGCCTACACAGAACACCAGTATCTGACTGTCTGCCTCCTGCAGGAGGATGTTTTCCAGAAGAAC 
TCGGTGAGCAGAATCCACCTCTCACTCAAAAGTGCCCTTTGACTTCCGCTATGACCTCTGACCTCCACTAATCCCCCTGGCCTCCT 
CAGTCACCTAACCCCCCACTGACATCCCAAGTATTCCTCTGTTTCCTGTTGCCTCCTCTCATGACGGGTGCCCCTTTCCTGCGATT 
CCAATTCCCACTGATGCTGACCTTTGATGCTCTCACTCCCCTTGTCTAGCCCTGTGCTGACCTCTGACCTCACTGATTCCTGCCTC 
5 CCTCCCACCAGGATTGCGTTGGCAGCTACACACTGATCCCCTATGTGGTGACGGCCACTGGTCGGGTGCTGTGTGGTGATGCAGGC 

CTTCTGCGGGGCCTGGCTGATGGGCTGGTACAGGCTGGAGTGGGGACCGAGGCCCTGCTCACTCCCCTGGTGGGCCGGCTTGCCCG 
CCTGCTGGAGGCCACACCCACAGACTCTTGGTAATGAAGGCCCCCAGGGAGGGTGCTCCAGGAGGGGGCTGGTGAGGGTACGGTGG 
GCTGGGGCTGAGGTACAGGCCCCACCATTCTCTCTCCCTGCCTCCCCTACCCTGGGCATCAGTGGCTATTTCCGGGAGACCATTCG 
GCGGGACATCCGGCAGGCGCGGGAGCGGTTCAGTGGGCCACAGCTGCGGCAGGAGCTGGCTCGCCTGCAGCGGAGACTGGACAGCG 
10 TGGAGCTGCTGAGCCCCGACATCATCATGAACTTGCTGCTCTCCTACCGCGATGTGCAGGTGCGTGGTGTTCAGAGAGGCAGTAGG 

gcagctggcatttgaggtcaggcaaacccaagttcagttcctggctgggccacttgctcactggtggctttgggcaaattatcaaa 

TGTCTCTGAGTGTTGGCCTCCTTATTTGTTAGAGAGGATGAGCATGTCGCTGCCTCCTGGGGCAGTTGTGGGGTTGGGAACGCCCA 
GCATGGGGCATACAGTAGGTTCTCCCTGTGAGGTGTGTCCGCTGGGCCTGAGGGAGGCGTGCAGAAGATGGTGGCTGGGTGGGATG 
TCAGGAGTGGGACAGGACCCTGGCTCAAGGTTCCTTGGGGCCTGGAGGCCCATGATGCCAGTGCTTGCCGTTCCCTGATGCAGGAC 
15 TACTCGGCCATCATTGAGCTGGTGGAGACGCTGCAGGCCTTGCCCACCTGTGATGTGGCCGAGCAGCATAATGTCTGCTTCCACTA 

CACTTTTGCCCTCAACCGGTGAGTGGCAGAGCAAGGGTTAGGTCATAGCCACATAAAGGTTTCCGAAACCTAGGTCTCTGCGTGCA 
AAGCCATTGCTGTCTGGGATCACTGCTGTTCGGGGAATTTGCTGACCGGGGTCACTGATGTCAATAGGTCCCTGTTGTTCTGAGTT 
ACTGCTGCCTGGGTCGGGGTGGGGGAGGTGGTGCTGCCTGTGGTATGGTCACCGCTGTCCAAGATCACTGCTCCTAAGAGTCATCG 
CATC T AGGAAT CACT T C CAT C TG AG GTCACT AG AG AGGT CAG TG CTGG C CAGG GT C ATT AT CATT TT G AGGT CATT ATT G T CAG G C 
20 CCCTGGAAGGGTCCCTGCTGGTTCAGTGTCTAGAGGTCCCTGGACAGAGTAGGCCAGGGCCATCAGGGAGGGCCTGAGCCCATCTT 

TTCCCTAGGAGGAACAGGCCTGGGGACCGGGCGAAGGCCCTGTCTGTGCTGCTGCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCC 
CGATCTGTACTGCATGTGTGGCCGTATCTACAAGGACATGTTCTTCAGCTCGGGTTTCCAGGATGCTGGGCACCGGGAGCAGGCCT 
ATCACTGGTAAAGAGCACAGTGAGTGGCCGGTGGGCTAAGCTGTGAGATGAGGGGTGGTGCTGTGGGCATCAGTCCAGCCCTGTGC 
CCCCTACCCCCACCCCAGGTATCGCAAGGCTTTTGACGTAGAGCCCAGCCTTCACTCAGGCATCAATGCAGCTGTGCTCCTCATTG 
25 CTGCCGGGCAGCACTTTGAGGATTCCAAAGAGCTCCGGCTAATAGGTGAGCACAGATCCTGGCTCTTGTCTCGTCACCCACAGGGG 

TTCCGAGGGGCCTGGGAAGAGGGCAGGGAGAGAGCACACTGGGCAAGAGCTAGGATGAGCTCATCCATTTTGGACTGTCCTGCCCA 
TACCCACACCTGGGTCCTCATACCTGTTCTGGGCCCTCAGGAGCCCTCAAACCCACAAATGTTCCCAAACTCACATCTGCGTGTCC 
ATTACATCCTGAATTCCACATATACCTGTGCCTGAGCTCCTGTTCCCACCCGAGATCTTGCCATACTCAATGCCATACTCATATCT 
ATGTTCATGTCCACACTCGGGCCCACAGAAATGGTGGGCCTCACTCACCCCTGCACCCACACTCACTGGAGCCCATGCCTCTCTCC 
30 CCCAGGCATGAAGCTGGGCTGCCTGCTGGCCCGCAAAGGCTGCGTGGAGAAGATGCAGTATTACTGGGATGTGGGTTTCTACCTGG 

GAGCCCAGATCCTCGCCAATGACCCCACCCAGGTGGTGCTGGCTGCAGAGCAGCTGTATAAGCTCAATGCCCCCATATGGTAGGTG 
GCCCCCTCTGCATTCTTGGCCTGACCTGGGCTGTCAGCTCCTGCACCTATGTCCATTGGCATGCTAGACTGAACCCTGAGCCAATG 
ACCTGGCTGCTTTTAGACCAGTGCCCGTGGCACCCCATGCCAACGTTCTAGCTATATCCAGGCCAGTTTCCTCTCCCTGGCAGTGC 
TGGTTGGTGCCTGGGCTGAACTGAGGATGTGGCTTTGCATGCAGGTACCTGGTGTCCGTGATGGAGACCTTCCTGCTCTACCAGCA 
35 CTTCAGGCCCACGCCAGAGCCCCCTGGAGGGCCACCACGCCGTGCCCACTTCTGGCTCCACTTCTTGCTACAGTCCTGCCAACCAT 

TCAAGACAGCCTGTGCCCAGGGCGACCAGTGCTTGGTGAGGCCTGTAGGGGTGGTGGACCCGGGAAAGGGGTAAGCCCCTTCTGAC 
TGACCCCACTCCCCAACTGCCTGCAGGTGCTGGTCCTGGAGATGAACAAGGTGCTGCTGCCTGCAAAGCTCGAGGTTCGGGGTACT 
GACCCAGTAAGCACAGTGACCCTGAGCCTGCTGGAGCCTGAGACCCAGGTGAAGTCGCTGCTGAGGCCCCTCACTCACCTTTGCTA 
GGACCTTTTCTGTGGAGCCTTTCTCCCATCCTCAGACCCCTCTCCTGTCACCAGCACTCCCCATCACACCCCATTTCTTCTTGCAG 
40 GACATTCCCTCCAGCTGGACCTTCCCAGTCGCCTCCATATGCGGAGTCAGGTGATAGGCGGGACCTGGGGTGACTGGAAAGACGGG 

AGGTGAGGGTCGCTGCCACCCAGCCTGACGCTTACTGGGTTCTTCATCCCTTCCCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCT 
TCCTCTATGCACTCCCCCCGGCTCAGGACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTGCGCAGCCTTTCATGGT 
CGGGGTACTCTGAGGGCCAGGATGCCCGGGGGGGAGTGGGGGAAAGAAAGGGACGACGTCCGTTGGATGCTCCGGCTTAGGTGGGG 
ACCAAGATGCCCCTCCCGCGGGTCTGACCTCCCCCACCTTCAGGTTCTGCGGCCTGATCCAGGCCTGGGTGACGAACCCGGATTCC 
45 ACGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAGATGTTGGAGGTGAGGACGCGGGACTGGGAGCTCGCGGAGGGCGAGGGGCC 

GCGGGCCCTGCTGAACTCCCATCTCACCCCGCGCCCGGCAGTTTGATTATGAGTACACGGAGACGGGCGAGCGGCTGGTGCTGGGC 
AAGGGCACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAGGAGATCCCGGAGCGGGACAG 
CAGGTGCGGTGCGTGGCAGCGCGGGTGGGGCTGAGGGCTCGCGAGGGCCGAGTGAGCCGGGCCACGAGCGGAGCGGCTCCTGTGGG 
CGGGGCCTAGTGGGCGGGCTCGTAGGACCTGAGAGTTCGAGCCCTGTGGACTGGGCCCGTGGGCGGAACAGCCAGGACCGTGCGGG 
50 CGGGATTGAGGTCTGGAGGGTCCTGTGGGCAGGGTAGTAAGGGTGGGGAAGGTCGGAGAGGGCTTGTGGGCGGGGCGGGTCCTTGG 

GGCGGGGCCAGGCTGGCGTGGGATGGGCGGGGCTTCTCTGCCCACCTCGGTCCCTTTCCTCTCTCCCTTACCTCCCCTCAGGTTCT 
CTCAGCCCCTGCATGAAGAGATCGCTCTTCACAGACGCCTGCGCCACAAGAACATAGTGCGCTATCTGGGCTCAGCTAGCCAGGGC 
GGCTACCTTAAGATCTTCATGGAGGAAGTGCCTGGAGGTACCTGCCCTGTGTGGGATGGGAATGAAACCGAGGTGTGAAGCATGGG 
ACCGAGGCAGGCAGGGGTAGAGAGCCCTAGGGGGAAATGCACCCTAGTGCGTGTGGGTGGTGTAGCCTAGAATTAGCTGAGGAGTG 
55 GCGCTGGGTGATGGAGTTGGGCTACAACATGGGTGTGTCTGGGCCTTGAGCAGAGAGATGTGGGCTGGAGCCAGTGGGTGGGAAGA 

ATGAACTTGGACTGTCCCCACCCAGGCAGCCTGTCCTCCTTGCTGCGGTCGGTGTGGGGACCCCTGAAGGACAACGAGAGCACCAT 
CAGTTTCTACACCCGCCAGATCCTGCAGGGACTTGGCTACTTGCACGACAACCACATCGTGCACAGGGACATAAAAGTAAGCCCTG 
GGGCTGGCCCGCCCTCATCTGCTGAGGGTGGCGGGGAAGGAAACATGGTCCCAGACGCAGGCTGGCAGTTTAGATTAAGTGAGCAG 
ACCTGTTGCAAAGGGTAGGGAATTCATCAGGGAGGCTCCTTAGAGAAGGAGGGGAAAGGTTCAGCTCTGAAGCCAAACCAATTGTC 
60 AGCTCCCAGAGGGGCATATAAGTGGGATGGCAAGGGGAGAGTGTTGACAGAGGCAGGACCAGGCTGGGATCTCCAGGAGATGGGAT 

CCCAGAAAGAGGGTCTAGTTCTGCTGGCAGGGGCCCAGACCAGTGTCCACTAATGGCTGTCAATCAGGGGGACAATGTGCTGATCA 
ACACCTTCAGTGGGCTGCTCAAGATTTCTGACTTCGGCACCTCCAAGCGGCTGGCAGGCATCACACCTTGCACTGAGACCTTCACA 
GGTAACAAGGTGTGGGGGTGGTGAGTGGGGATGCTGACCTGGGGCAGAAGATCTCTTGGAACTTTCCAGGGAAGGGGGTTTCTCCT 
AGGCATGGAGTTAGAGTCCTAATGGGGAATGAAACCCAGGGTGAGTGATTGGGCCAGGGCTGAGGTGGTGGCATCTGGAACTGGAG 
65 CTTGGAGAAGTGATGAAATTGACTTTAGCACTTGAGGAGTGTTGATGCAGGCCAAGGTGGGAGTTGGAGGAAAAAGCAGGTGATGG 

AGTTCAGGGGGACGAGGCAATCCAGGATGTGTGCTGGAGCACTACTGTGGGTGATGGAGTCTGTGAATGTGGTGGAGCCCAGGATG 
AATGACGGAAGCCTTGGCAGGCGATGGAGCCCAGGGTGGTGATGGAACTCAGGATAGATGTTTGATGACCAGGATAGGTGTTGAGG 
TATATTTTGGATGATAGGTTCAGTATGGGTGCAGTCGGCCTGAGGATGACGGCATTCCCCTCCCTGCTCCAACCCCATGATGAAGC 
CTAGATGGGCATTGGTGCTCCTGTTTCTGTCCTAGGAACTCTGCAGTATATGGCCCCAGAAATCATTGACCAGGGCCCACGCGGGT 
70 ATGGGAAAGCAGCTGACATCTGGTCACTGGGCTGCACTGTCATTGAGATGGCCACAGGTCGCCCCCCCTTCCACGAGCTCGGGAGC 

CCACAGGCTGCCATGTTTCAGGTGAGACCTCTTTGGGCCTGGCCCATGGAAGTGGCATAGGGCCAGCCTGGGCCTTGGACACCTCT 
GAATGTCACCCTTGTTCACCCTCCCCCCACAGGTGGGTATGTACAAGGTCCATCCGCCAATGCCCAGCTCTCTGTCGGCCGAGGCC 
CAAGCCTTTCTCCTCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGCCCAGACACTGCTGGGGGACCCCTTCCTGCAGCC 
TGGGAAAAGGAGCCGCAGCCCCAGCTCCCCACGACATGCTCCACGGCCCTCAGGTGCTTGCGGGTGGCGGGATGGGCACAGTGGAG 
75 GGCAGAGGAGTTGTGGAGCTGTGAGGGTGGAGGAGAGCCCAGCTGATGGCTCTGTCCCTCCCTCAGATGCCCCTTCTGCCAGTCCC 
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actccttcagccaactcaaccacccagtctcagacattcccgtgccctcaggcaccctctcagcacccacccagccccccgaagcg 
ctgcctcagttatgggggcaccagccagctccggtgagaccaaggctcctgggatgggttccttttgcctggttttgcctttttct 
cctctcctacaaaagccctccctggggacctgggcaccttgaccacttgtgaatgtggcatttggtgcctccccatgccctgttct 
ggcaactctaacttggacttgttgtgtcctctcagtgcggggtttatctatgttcatgcctgtgaggtaggcataaaagtaggaga 
5 gccaggattcaaacccggcaacagaggtgactggccggttgctgcccgtcctcaatcagcagctcgcccttgtgcccagggtgccc 

gaggagcctgcggccgaggagcctgcgtctccggaggagagttcggggctgagcctgctgcaccaggagagcaagcgtcgggccat 
gctggccgcagtattggagcaggagctgccagcgctggcggagaatctgcaccaggagcagaagcaagagcaggtgggcggcccac 
tctagcgccccctggtggtcgcaaagggtcaggacacctgttgatgtccccgccccctacctccgcggcagcgtctcttttggctg 
gagcactcgctgacaacccctctcttccttctcagggggcccgtctgggcagaaaccatgtggaagagctgctgcgctgcctcggg 
10 gcacacatccacactcccaaccgccggcagctcgcccaggagctgcgggcgctgcaaggacggctgagggcccagggccttgggcc 

tgcgcttctgcacagaccgctgtttgccttcccggatgcggtgagggcgccttctggtagttagagctgcccaacaacaggtagtg 
agttccccgtgcctggtgaggtgccaggacttgacgttcccagattccctgtctcctctgtgaagatcaggcctgcagcaaaaaac 

CGTCTGCCCAGTCCTAGCTTCCCAGGCCTTCCCTGGACCTCAAGCCCTGCCCACa^NNNNNNNNNNNNNNNNiaNNNNNNNNNNNCC 
CTGCCTCTAGTTGAGGCTCAGCTGTCTCAGCGGCGCCTCCCTCCCCCTGCAGGTGAAGCAGATCCTCCGCAAGCGCCAGATCCGTC 
15 CACACTGGGATGTTCGTTCTGGACTCACTGCTCAGCCGTGCTGTGCGGGCAGCCCTGGGTGTGCTAGGACCGGGTAGGAGGGGAAT 

GCCACGGGCCTCCTGCCAGCGAGGGTGTGGTGCTTGCTGGGCGCGGTGAACATCGAATGGGGCCGGTGGGGGCCAGGCGGGACAGG 
GGCAGGCAGGCGCCGGTGGGGGCGTGACTAAATGGACATCTCCCATACCGGCACCGCCTGGGGCCTGCCCAGAGCCGGGCACCCTA 
CCCCCCGCACTTTGGGGTCTGGGGTTCCCAAACGGGCGTTGTAGCCTTGCCTGAGTTCACCGCACTGGGCTGCAGAGGTGGAGAAG 
GAGGCGGTCTCACCGAGGTCAGAGGAGCTGAGTAATGAAGGGGACTCCCAGCAGAGCCCAGGCCAGCAGAGCCCGCTTCCGGTGGA 
20 GCCCGAGCAGGGCCCCGCTCCTCTGATGGTGCAGCTGAGCCTCTTGAGGGCAGAGACTGATCGGTAAAGCCCCTTGGAATCGCTCA 

TAGCCTCTGCCGGGCTTCAACCCACTCACCACTCACCGCTCCATTCTACTCTTCTGCGCCCCACAGGCTGCGCGAAATCCTGGCGG 
GGAAGGAACGGGAGTACCAGGCCCTGGTGCAGCGGGCTCTACAGCGGCTGAATGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAG 
CCTCCAAGTGAGTGGGCCTTGGCTGGAGAACATTATTGGTGGGTTCAAGGCAGCTTCTAGCACAAGGCACCCTTGGGCTCATCACC 
TGACTTGGGCTCATCACCTGAGCGGGCCTTGGCGGGAGAACATTATTGGTGGGTTCGAGGCAGCTTCTAGCACAAGGCACCCTTGG 

2 5 GCTCATCACCTGACTTGGGCTCATCACCTGAGTGGGCCTTGGCTGGAGAACACTATTGGTGGGTTCGAGGCAGCTTCTAGCAGGAG 

GCACTCTTGGGCTCATCACCTGACTGCTTCTTGACAGCTGCTCTTTCAACGGACCAGGGCCTGGTGCAGTGGCTACAGGAACTGAA 
TGTGGATTCAGGCACCATCCAAATGGTGAGTCGGGGAGTGCTTGGCTATCCCTGACCTCACCAGCCAAAGCCTCCATCTCTGTCCA 
TCTTCCTGCTCTTCTACTGTGCCCTCTGATGCAGAGAATCTCACTACCAGAAGAACACTTAGTATTCTCGTCCCATTGTATGGATG 
AGAAAACTGAGGCCCAGAAGGGTGTGATCTGCCTCATTATTTTGGCAACAGAGCAGAGCTAGTACCTGGGTCTCGACACATCTTTC 
30 TGTAATTTCTTATTTCCCTCTTTCTGCGGGTCTTTGACCACATCCAGCTGTTGAACCATAGCTTCACCCTCCACACTCTGCTCACC 

TATGCCACTCGAGATGACCTCATCTACACCCGCATCAGGTACATCCTGGGCCCCCCAAGTGTGAACCATGCATATGGCCTCATCCT 
GGCCAACTGCAGGCCTGCCTAGGTTCCTTCCTGGAAACCAAAGGGGCACCTGGGTCCCCTAGGGACAGAGGGGGCACTGGGCAGAC 
AGTGTGTGCAAGATAGAGTCCAGGGCCACCTTCTGGCTGAGCCACACTGAGTCCATTACCCCCAGGGGAGGGATGGTATGCCGCAT 
CTGGAGGGCCATCTTGGCACAGCGAGCAGGATCCACACCAGTCACCTCTGGACCCTGAGAGCTGAATGAGGGCATCATAGGCCAGA 

3 5 CAGGCCCCAAGGATGGATGAATGGAGAGGACAAAGGCAGCTTCTGACACACCAGCCCCAGGACCTGGGGCGACTGGAGGAAGCCAG 

GCGAGTGGGGCCCAGGACTGGTTCCAGTGAGAGAAACCAACCACAGGCACCCAAGCACTACCAGACAAAGCGTATTAAACAGAACA 
CTTTTGAACCTTTGTCCTGGCAATTTTGGAGGTGTATGGTGGGAGGGGTATCCTGGGAAGAGCCCCCTAGGTCTTTTTTAAAAAAT 
TTTTTTTGTTGGCCGGGCATGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGCAGATCACGAGGTCAGGAGA 
T CAAGACTATCCTGG CTAACATGCTG AAACCCTGT CTCTACTAAAAAT ACAAAAAAATT AG CTGGGTG TGCTGGCGGG CACCTGT A 
40 GTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGTGTGAACCTGCGAGGCGGAGCTTGCAGTGAGCCGAGATTGCGCCACTGCA 

CTCCAGCCTGGGCAACAGAGCGAGACTTTGTCTCAAAAAAAATAAATAAATAAATGAAAAAAAAATGTTTTTAGGCCGGGTGCGGT 
GGCTCATGCCTGTAATCCCCGCACTTTGGGAGGCCGAGGTGGGTGGATCATGAGGTCAGGAGTTCGAGAAGAGCCTGACCAACATG 
GTGAAACCTCGTCTCTACTAAAAATGCAAAAATTAGCTAGGCGTGGTGGTGCGTGCCTATAATCCCAGCTACTCAGGTGGCTGAGG 
CAGGAGAATCGCTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCCGAGATCGCGCCATTGCACTCCAGAGCGAGACTCCGTCTCAAA 

4 5 AAAAAAAAAAAAAAAAACCTTTTTTAGAGACAAGGTCTTACTCTGTCATCCAGGCTGGAGTGCAGTGGCATAGTCATATTCACTGC 

AGCCTCAAGCTTCTGGATTCAAGCGATCCTTCCTCCTCAGCCTCCTGAGTAGCTGGGACCACAGCTGTGCACCACCCACACCCACC 

TCTGCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGGCATGTGACACCACCACCTGCAGCTAATTTTTAAAATTTTGTCGAGAT 
GGGGTCTCATTATGTTGCTCAGACTGGTCTTGAACTCTTGGGCTAAAGCAATCCTTCTGCCTCAGCCTCCCAAAGCATTGGGATTA 
50 CAGGCGTGAACCACTGTGCCTGGTTTCTACTGAAGTCTTTGTGGCAGAGTCTGAAGTTCCTTAATCTGGCCCCTCTTACTTCCCTG 

GCTCTTTCCTACAATCACCTTTCTTCCTCCCTGCCCCAGCAGACACCAGCCTTTTATTGCTCTTAGAATAGACTTTATTGACTTTA 
GCCAAGGGCAGGCCCTGAGATGGGGGTCCAGAGAGAGAGGCTTGGTGGGGCTACGTCCTGGGGGCCAGGTTGGTTCTGAGGGGTAG 
AAGGCCATCCACCCACTCGCACGGCTGCTCCAGGAGGGCTTGCCACAGCTGCTTCTCCTCAGGTGTGGAATCCATCCAGGGCACCT 
GCAGCCCATAGCTGCTGCCTGGATGTGGGTGGGCAGGGGTTGAGGGCATGATCACACTGGACACCTTGGGGCCCCCAAACACCTGC 
55 CTGGTCCCAGATTATGCACTGTCCCCCGTTACCACCCTCAGTTCTCAGTAGATATCAAAGCTCAGGAAAGGACAGAGAGGTATCCA 

GGGCCACACACTGAGCCCCCATCTCCCAGGGCCTGTCCCAGGGCCTGTCTCAGGGTGCTGTCCCACTTACCGGTGCCCAGGCTGAG 
GCGTGTGCCCCCCAGCTGGCGGTTGGCCAGGGCCCCATGGTCCCAGAGGGAGAGCTCGGCACAAGCCTGGCGCAGGTCAGCAGGCC 
CAAAGCCATCGTACACCATGGTGTGATTGAACACAGGGCTGAGGCTGCGTCGCACAACCCTTGTACGCTGGCGGCTGGCCCGGCTG 
TCATCAGGCAGCACGAAGCTGTGCGGGAGGTGGCCTGGCATCAGGTGACCCCCCTCACACTCCCTAGAGTCATCCAGTCACCACGT 
60 CCCACTCATTCTCCCTCACATATGTCCATGTCCCCTGGCTCCTGCCTGCCTGGCCTTAGACCCTCACTGCCCTGGGACCTTTGCAC 

CAGCCTCCTCTCAGGTCTCCTGGCTTTAAAAGTTACAGCTCCTGGCCGGGCGAGGTTGCTCACGCCTGTAATCCCAGCACTTTGGG 
AGGCCGAGGTGGGTGGATCACCTGAGGTCAGAAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACA 
AAAATTAGCTGGGCATGGTGGCATGCACCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGTTGGAGCCCAGGAGACT 
GCGGCTGCAGTGAGCTGAAATCACACCACTGCACTCCAGCCTAGGCAACAGAGTGAGACTGCATCTTAAAAAAATTAATAATAGCC 

65 gggcgcggtggctcatgcctgtaatcccagcactttgggaggccgaggcgggcggatcacgaggtcaggagattgagaccatcctg 

GTTAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAAAATTAGCTGGGCGTGGTAGCGGGCGCCTGTAGTCCCAGCTACTCA 

ggaggctgaggcaggagaatggtgtgaacccaggaggcggagcttgcagtgcaccaagatggggccactgcactccagcctgggca 

acagagcgagannnnnnnnnnnnnnnnnnnnaataataatgttacaactcctattcacagggactgcagagcaatgtctctgaaat 

gcagttctgctattctcgctggctcagtgacttttattatctccctgttgctccaccaccacccctcctcaagcagtttccaaggt 

GGGTTCG AGTG ATT CT C CCGCCTCAGTCTCTCAAGT AG CTGGGATTACAGGCACC CACCACCACG CCCGG ATAATTT CTTGT ACTT 
TTGATAGAGATGGGGTTTCACCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTCAGGTGATCCACCCGCCTCAGCCTCTTAAAG 
TG CTGGGATTACAGGCATAAGCCACCGTG CCTGGC CTGTTTCC AAGGTTTTCAAAG CCTGGG AAC CCCCTCTGCAAAAT ACAGTGT 
TG CTCAGAAGT ACAGTACCTCTG TACTGCAG CCTCTGGCTGCATCAGAGTGG ACAC CCAG AAGTGACCCG CC CACCT CCATTTCAC 
75 TCTCTAACAGTGGGGGCAGCACCTGGAGGCACCCCTAGAAGTCCCCTAGAAGCTTACACTGAACTATAAGTTCCCAGCCAAGCCCC 
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acagcctggcctcccaggttctctatggaaggacccttgcagccctcagcctcagcttttcaacaagtcctataggcgccagtcac 

gctgaaatgcagctcctcaaaggtgtcctcaacttccctgactccaggcctttgctcaaaccgtccccttcacccctgctcagtgg 

tgaaagcccaggctgcgtgatcaaaggttgattagtaagggtttgtggaggttgggcactccactgcaggcaaaagaatgggaagc 

CCGGAGGGCCAGCACTCCTCACCATTGTACGTAAGrGTCCAGGGATCCTGCCCGCAGCGGCAGGAGGTCCCGAGCCTCCTTCACCC 
5 AGAAGTGCAGCTCCCCGCTCGGGGGCAGTCCTGCGCCTGCGGAGAGGCTCGGCTCAGGCCCGCACACGGATGGAGTCCACCGCCCC 

CAAACCCGGGGACTGGAGTCTCCCGCTTTTCAGGGCGTGTCCAGCTTGGCCTCTCCGGCTGTCACTCACCCTCGGAGCCGGCGGGG 
ACGTACTTGAGGGACAGGGCGAGTAACCCGCGGCTCGGAAGGTCGTCGGGAGAGGGTGGGACCTGCGAGAGGCGGGCTTATCGTGG 
AGCAGGGGCTAATGGAAAGGGGCCTCAGGAGGGTGGGGTCTGCAGACCCGGATGGGGTGCGGCTAGAAGAGACGGCGGGGCCTGCA 
GGGGCAGAACCTAGGGGTCCTAGCGCCCTCGGGGAAGGGGCCGTGGCCGGCCGGGCTTCGCCTGGGGCCATGAGGTTAAGAGGTTG 
10 AGGGGAGGTTCTGTCGAAGGCGGGGTGTGAGGGGGCTGCGGGAGAGCCTGGTGGGGTAAATGCAGGAGACCCGGGCCGCAGGTCTC 

CCCACGCGGCCTGGCTGCCTCACCCGGGGCTGCAGGGGGAGCCAGGTGGGCTCAGAGCCCCAGTCCCACGTGTCCAGGGGCACTTC 
AACTTCGCCCAGAAAGATGTTGCGACCCAGGCTTTCGCGGTGCCACACAGACAGGCTCAGCACGCGGCCCTGAAGCTCGGCCTGCG 
GGACGGAGTACTGAGGACAGGAGGTGAGCTTTAGTGGAGCACTGCTGGTGGCCCGCGTAGATGCTGCGCGAGTTGGCTGAGGCAGG 
TCCTACCGCGTTCCTACCATGATGGAATTCTGGGGAGCCCCTAAGGGCATTAATGGGGACCTGCACTATCACCACGCCCACCACGA 
15 GGCTGACAACACTGGATAACGAGTTAATGGGCCCCCTCCGCCGATCCTCCGGGCAATGACGTTACTGGCTGCCCTTGCCACCTAGC 

CCCGCAGGAAGGGGGCGTCCAGTTCATTAACGGGGAACCGCATCGTGGTCACAGCCTCACCCGGAGAGTCTCGTTGAAAACCGGAT 
TCAGATTCCGTTTCTTCACCGCCGTCTTGCGCTTGCTCTGCTTATCCGGGAGGAGGTAGCTTTTGACGTAGCTGGGGAGGTGAGAA 
CCCGAGGTGAGGAGGGGCCCTCCCAGAGCCTTCTCCCCTGCCTGTGGGCTCCCCCAGCCACCATCCCGAACACGTGCCAGGCCTCG 
TGCTAAGCGCTTTACAGGGATTGTCTCGCTTAATCGCACGCCTCCCAATAACGCTGTTGTTCCCATTTTGAAGATGAGGACGAGGA 

2 0 GGCCGAGACCCTGTGAATGGTGGGCTGGGCTGTGACAGCCGCGCCCCGCTTGGCCGGCGGGGCACTCACGGGTCCGAGCGGCGGCG 

CCGGGCGGCGGCCAGGCCCTGGCACTGGATCACGTGCACGCGCAGCTCGGCGGCGCCCGGCTCGTAGTGCAGCGCGAAGTGCACGG 
AGCCGCGGACCTGCACCGCCTCCGCGTCGCCTGACAGGCTCATCTGGCTGCCGCTCAGCTGCGGACGGGAGTGGGTGGGAGTCAGG 
GCCGCTCGCAGGGCTCACGTCGGGGCCGCGGGCAGCGCGGAGGCTTCAGACCCGGGTCATAGGTGGCAGGCTGGGGGGCTGCAGCG 
GTGGGTCCCGCGGCGAGGGAGGGGCAGGCAGGGGCTACGCATCGGAACGGGTCCACCCCCCGGCCGCCCGGGTCCCCTCCCTCCCG 
25 CCTCACCGTGGAGGAGTTAAGGCTGGACACCGAGGAGCTGCTGCTGAGCATGCGGTCGAGAGAGGGGTCGGGCCCCGGGGCCTCCT 

CCCCATTCTCCAGGATCTGGGACGCGGCCTTGGTCTGCAGAGGGGGCAAGTGACGGGGCGCCCCTTCTTTCCCCACCCCTGCCCCG 
AGCGCCCTGGGTCGCGGGCGGCTCGCAGCCCTGGGCAGGAGCGCTCCCCGCCCGGAGTCCGCTCCGGATGTTGAGAGCAGCCACGG 
GCCACTCCCGCCTACCTGGGCTTGCTGGGGCCGCGGCTCCTGCTCTCCCCCCGACGCGGGCTCCAGCTCCGGGTCAGCCTCCTCGG 
CACAGACCTGTTGGTCTCCTTGGCCAGGATCTGGGGTGGGGCACGAGATGCTAAGCGAGCCCTCTCCTGCCCTCCCCTAAGCAAAT 

3 0 TTGTAGGAACTGGTTTACAACCCCAGCGAGCTGCAGATTCAGGCCCCGGTGCTGCCCTGGGATCGTCCCCACCTCCGACGCGGGGT 

GGGAGTGGGGGTGACGAGGGTGAACACAGGTGGTTGGGGCCCCTTAGAGCTGCCTCTGACCCGCGAAACCTCTCCGTGCTCCCCAA 
CAGGCGCTCCCACTCACCTTCCTGGGCCTGGGACGCCTCCTCAGGATCTGAAGCCTTTAGGGGGACAGAAGGCGATGGGAAATCAG 
GTCCCTGAAGGAAGAAAGGGGTAGAGGTCACAGTACGGGGGCTGGTGAGGAAGAGGTCAAAGGTCATATTGGGGTCAGAGGTCATA 
GGGCTCCAGCCAGCTACCCCAGTTTCAGGTTTAGGGCAGCCCTCCGGGCAGGGCTGGCAGCCAGCTGCAGGAGCGGTGAGACCAGT 
3 5 GCTTCACAGCCCACCCCGCAGGGCTTGTGCCGCCTGACTCCCTACTCCCATTGGTGGGGTCATTCGTACCTGAGTCCTCCACCTCC 

GCCAGGCCAGGCCAGTCCCATTCCTTTCTCACTCCTTTTTTTATTTTTATTTTTTATATTGACCCATTGGTAGACAACCTTTTTTG 
CTTTTTTTTAATNNimNNNNNNNNtnWNNNNNNNNNNNNNNNNtJNNNNNNNNNNNNNNNNNNNNNNf^^ 
NNNNNNNNNNNNNNNNNNNNNNNN^INNNNNNNNNNNNKNNNNNNNNNNNNNNNNtn!JNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCAAGCGATTCTCCTGCCTCAGCCTCCCAGTAGCTGAGATTCCAGGTTATG 
40 CACCATCATGCCCAGCTAATTTTGTATTTTTAGTAGAGATGGGGTTTCTCCATGTTAGTCAGGCTGGTCTTGAGCTCCTGACCTCA 

GGGGGGCATTTTGCTATGTTGCCCAGGCTGGTCTTGAACTCCTCGGCTCAAGCGATCCTCCCACATCAGCCTCCCAAAATGCTGGG 

attacaggcatgagccaccgtgcctggccccacttcaccccttaatagccagattcagaagttcccttagaggctgggtccatata 

CCACTCACTGTTCACCACCGTTCACCACTGTTTACCACCATTCACCACCGTTCCCCACCGTTCACCACTGTTCCACCCAGGAGGTG 
45 ATGAGGTGCAGACACAGGAAGGAACATTTCCAGGGTCTCCCCATTCCCAGGCTGGGGCTCTTTCCCCCCTGCCCCCTGCACATTCC 

ACCTCCCCTCCAGGGACACTGTACTCACATGTTGGCTCATTCACTTACCTCAGTCTCCCTGAGCCTCTCCTGAGGGGCCTCATCAA 
TGGTGAGCCTAGGAGTAGGGAGAGGACGCTCTCAGAGGGAGGGACCCTGGTGACTGGTGGGCACCATCTCCCCCTTCCTGAGACTC 
CTCCTCACCTGGGCTCTGGCCCCTCTTCCTTCTCTTTCACAGCAGCCTCAGCCTCCCTGTCGTGGCCTGGAGCCTGGTCTCCTGGG 
CGCAGGTGAGAAGTTCTGTGAGCCCCCATGCTCAGGAAGCCTGGCTGTGACTCGGGAGAGGCCCTGGGAGATACCCACCCACCCCA 
50 TGCCCACGGAGGGGCATTGCCCACTGAAAGACACACAGTACTGGGGGCAGCCAGGACTGGAGCCCTAGTGGTCCTCTCTCCCTGTC 

CACATACAGCCAGCGCCCTGGACGGCACATGGCTTGCCCTGCCCCGAGGATCTCCTCTCACCCCTGGTGCTCTTCTTCCTGCGCAT 
AGACGCTCGGACAAGGTCAGAGCCGAAGTGGGCATTGTGGTGCCGCTGGGAGCGTGCTTCCTGGAACCAGTCCCCTGTCAGGATCT 
TCAGCTGCCCAGGGTCTGCCACTGAGGCCCGGAGCTTGCTGGAGGAAGGGGGAGGGTGTGGCTGTCATGACTCACCCAAGCAACAT 
TCCCGCCACCTACATTGTTAACAGGCTTGGGACCAGGGGCCAGGGACCCAACAGCAAATCAGACTTGATCTGTGCTGTGGAGGAGC 
55 TCGGGCTGCTGGGGAGACCAAGTCCAGAAGAGACAAGTACACTGTAGTGAGGTGGATGATGTGATAGAAGTAAGAAGAGCCAGCTC 

TGCCTGTGAGAATCCAGGAGGGCTTCCCAGAGGAGGTGACATTTGAATTGCCTTTATTTATTTATTTACTTAATTATTTTGAGATG 
GAGTCTCCCTGCTATGCCCAGGCTGGAGTGCTGTGGCGCAATCTCAGCTCACTGCAACCTTCACCTTCCAGGCTCAAGrGATCCTC 
CCACCTCAGCCTCCTGTGTAGCTGGGACTACAGGCGTGTGCCACCATGCCCAGCTAATTTTTTATATATTTTTTTGTAGAGACGGG 
GCTTTTCCATGTTGCCCAGGCTGGTCTCTAACTCCTGGACTCAAGCAATCCACCTGCCTCAGCCTCCCACAATGTTGTAAGTCACT 
60 GTGCCCAGCCTTGAATTTCTTCTTAAAAGACAAATTGGAACTCTCCAGGTAGAGAAGGATAATAATTATTATACTTTTAATTTTAT 

TATTTTTTTTTGAGACAGGGTCTTGCTCTGTTGCCCGGGCTGGAGTGCAGTGGCATGATCATGGCTCATTGCAGCCTGACCTCCTG 
GGTTCAAGCAATCCTCTCACCTCAGCTGCCTAAATAGCTGGGACTACAGGCGCACACCACCACGCCAGGCTAATTTTTTATATTTT 
GTAGGAATGGGGTCTCACTGTGTTGTCCAGGCTGGTCTTGAATTCCTGGGCTCAAGCAATCCTCCCGTCTCAGCCTCTCAAAGTGC 
TAGGATTACAGGCGTTGCCACTATCTCTGGCCAATTCCTCTTAAATCAGTGAAGTAGGACTCCTTAGCCCCATTTTACAGACGACG 

6 5 AGCATGGTGCTCAAGGAGGTCAGGTGAGTTGCCAAGGCTACGTAGCTAGGAAGTGTCTGTCCCCAAACATTGCTTGTAACGCCCAT 

GCTCTTCTACAACTGTGCTCTTCCAGGAAGAAGTACCAGCATAGGCATAGAAGTGAAGAGTGGGTTCAGGGACTGGGGAGCACCTG 

AGTGGCTGGAGGGGTCACTTTGTGTCTGTGTGTCGGGTCGGAGTTATGGTGAAAGAGGAGATGGTGGGGGCTGGCAAGGACCGACC 

AGGGAGGCCCAGTGGACCATGCCTAGGAGCTTGCCCTTGATACTGGGGAGCCAGGGGAAGTTTTCAGCGGGGATATTAAGGACGGA 

TCTGGCCAGGCACGGTGGCTCGCGTCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATCATCTGAGATCAGAGGTTCAAG 

7 0 accagcttggccaacatggcgaaaacccatctctactaaaaatacaaaaattagctgggcatggtggcatgtgcctataatcccag 

CTATTTGGGAGGCTGTGGCAGGAGAATCGCTTGAACCCGGAGGGGTGGAGGTTGCAGTGAGCCAAGATTGTGCCACTTCACTCCAG 
cctgggcgaaaaaatgaaactctgtctcaagaaaaaaaaaaaaaagcagacagatctggggagcaccagctgcaggaggtgggccc 
AAGAGGCAAGCCTGGAGGCAGGGAGGCTGGCGAGAAAGCTGGTGCAGTCACCCCTGGAGAAGrGATGAGCTGTGAGCTGGCCAAGG 
CCAGAGGAGACTGAAGGGCAAAACCAAGAACCACGCAGACATCTGACAGGCAGTGGTGTCGGTAGGGAGCAGGATGGGGGCCACTC 
75 AAGCCTCTTGGTGCTCCCCGGCCAGGGTCTGCCCTGCCTTACCTGACCCGCCCCTCCTCCAGCTGGCGCAGGCGGGCATCTCGTTG 
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gaggacgccagcaatggcctcctgctcctcctctgtcaggaagctgaggtccaacagtccttcagtctcaggctttggcccatgcg 

CCATGGGGAGGGAGGGCAGAGCCCAAAGCCCCTCTTGCGATGGGTGGCCCCTCTGGGGCATCAGCTGGGGGGCTGTGCCCCAGCTG 

GGCACACGGAGCTTCCTGGGGGCAGACCGAGGGTCAG 

5 HUMAN SEQUENCE - mRNA 

GAATTCGAGGATCCGGGTACCATGGGGCTGGAGTGGGGACCGAGGCCCTGCTCACTCCCCTGGTGGGCCGGCTTGCCCGCCTGCTG 
GAGGCCACACCCACAGACTCTTGTGGCTATTTCCGGGAGACCATTCGGCGGGACATCCGGCAGGCGCGGGAGCGGTTCAGTGGGCC 
ACAGCTGCGGCAGGAGCTGGCTCGCCTGCAGCGGAGACTGGACAGCGTGGAGCTGCTGAGCCCCGACATCATCATGAACTTGCTGC 
TCTCCTACCGCGATGTGCAGGACTACTCGGCCATCATTGAGCTGGTGGAGACGCTGCAGGCCTTGCCCACCTGTGATGTGGCCGAG 
10 CAGCATAATGTCTGCTTCCACTACACTTTTGCCCTCAACCGGAGGAACAGGCCTGGGGACCGGGCGAAGGCCCTGTCTGTGCTGCT 

GCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCCCGATCTGTACTGCATGTGTGGCCGTATCTACAAGGACATGTTCTTCAGCTCGG 
GTTTCCAGGATGCTGGGCACCGGGAGCAGGCCTATCACTGGTATCGCAAGGCTTTTGACGTAGAGCCCAGCCTTCACTCAGGCATC 
AATG CAGCTGTGCTC CTCATTGCTGCCGGG CAGCACTTTGAGGATTCCAAAGAGCTCCGGCT AAT AGG CATGAAGCTGGG CTG C CT 
GCTGG CCCG CAAAGG CTGCGTGGAG AAG ATGCAGTATT ACTGGGATGTGG GTTTCTACCTGGGAG CCCAG ATCCTCGCC AATGAC C 
15 CCACCCAGGTGGTGCTGGCTGCAGAGCAGCTGTATAAGCTCAATGCCCCCATATGGTACCTGGTGTCCGTGATGGAGACCTTCCTG 

CTCTACCAGCACTTCAGGCCCACGCCAGAGCCCCCTGGAGGGCCACCACGCCGTGCCCACTTCTGGCTCCACTTCTTGCTACAGTC 
CTGCCAACCATTCAAGACAGCCTGTGCCCAGGGCGACCAGTGCTTGGTGCTGGTCCTGGAGATGAACAAGGTGCTGCTGCCTGCAA 
AGCTCGAGGTTCGGGGTACTGACCCAGTAAGCACAGTGACCCTGAGCCTGCTGGAGCCTGAGACCCAGGACATTCCCTCCAGCTGG 
ACCTTCCCAGTCGCCTCCATATGCGGAGTCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCTTCCTCTATGCACTCCCCCCGGCTCA 
20 GGACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTTCTGCGGCCTGATCCAGGCCTGGGTGACGAACCCGGATTCCA 

CGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAGATGTTGGAGTTTGATTATGAGTACACGGAGACGGGCGAGCGGCTGGTGCTG 
GGCAAGGGCACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAGGAGATCCCGGAGCGGGA 
CAGCAGGTTCTCTCAGCCCCTGCATGAAGAGATCGCTCTTCACAGACGCCTGCGCCACAAGAACATAGTGCGCTATCTGGGCTCAG 
CTAGCCAGGGCGGCTACCTTAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTGCGGTCGGTGTGGGGACCC 
25 CTGAAGGACAACGAGAGCACCATCAGTTTCTACACCCGCCAGATCCTGCAGGGACTTGGCTACTTGCACGACAACCACATCGTGCA 

CAGGGACATAAAAGGGGACAATGTGCTGATCAACACCTTCAGTGGGCTGCTCAAGATTTCTGACTTCGGCACCTCCAAGCGGCTGG 
CAGGCATCACACCTTGCACTGAGACCTTCACAGGAACTCTGCAGTATATGGCCCCAGAAATCATTGACCAGGGCCCACGCGGGTAT 
GGGAAAGCAGCTGACATCTGGTCACTGGGCrGCACTGTCATTGAGATGGCCACAGGTCGCCCCCCCTTCCACGAGCTCGGGAGCCC 
ACAGGCTGCCATGTTTCAGGTGGGTATGTACAAGGTCCATCCGCCAATGCCCAGCTCTCTGTCGGCCGAGGCCCAAGCCTTTCTCC 
.30 TCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGCCCAGACACTGCTGGGGGACCCCTTCCTGCAGCCTGGGAAAAGGAGC 

CGCAGCCCCAGCTCCCCACGACATGCTCCACGGCCCTCAGATGCCCCTTCTGCCAGTCCCACTCCTTCAGCCAACTCAACCACCCA 
GTCTCAGACATTCCCGTGCCCTCAGGCACCCTCTCAGCACCCACCCAGCCCCCCGAAGCGCTGCCTCAGTTATGGGGGCACCAGCC 
AGCTCCGGGTGCCCGAGGAGCCTGCGGCCGAGGAGCCTGCGTCTCCGGAGGAGAGTTCGGGGCTGAGCCTGCTGCACCAGGAGAGC 
AAGCGTCGGGCCATGCTGGCCGCAGTATTGGAGCAGGAGCTGCCAGCGCTGGCGGAGAATCTGCACCAGGAGCAGAAGCAAGAGCA 
35 GGGGGCCCGTCTGGGCAGAAACCATGTGGAAGAGCTGCTGCGCTGCCTCGGGGCACACATCCACACTCCCAACCGCCGGCAGCTCG 

CCCAGGAGCTGCGGGCGCTGCAAGGACGGCTGAGGGCCCAGGGCCTTGGGCCTGCGCTTCTGCACAGACCGCTGTTTGCCTTCCCG 
GATGCGGTGAAGCAGATCCTCCGCAAGCGCCAGATCCGTCCACACTGGATGTTCGTTCTGGACTCACTGCTCAGCCGTGCTGTGCG 
GGCAGCCCTGGGTGTGCTAGGACCGGAGGTGGAGAAGGAGGCGGTCTCACCGAGGTCAGAGGAGCTGAGTAATGAAGGGGACTCCC 
AGCAGAGCCCAGGCCAGCAGAGCCCGCTTCCGGTGGAGCCCGAGCAGGGCCCCGCTCCTCTGATGGTGCAGCTGAGCCTCTTGAGG 
40 GCAGAGACTGATCGGCTGCGCGAAATCCTGGCGGGGAAGGAACGGGAGTACCAGGCCCTGGTGCAGCGGGCTCTACAGCGGCTGAA 

TGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAGCCTCCAACTGCTCTTTCAACGGACCAGGGCCTGGTGCAGTGGCTACAGGAAC 
TGAATGTGGATTCAGGCACCATCCAAATGCTGTTGAACCATAGCTTCACCCTCCACACTCTGCTCACCTATGCCACTCGAGATGAC 
CTCATCTACACCCGCATCAGGGGAGGGATGGTATGCCGCATCTGGAGGGCCATCTTGGCACAGCGAGCAGGATCCACACCAGTCAC 
CTCTGGACCCTGAGAGCTGAATGAGGGCATCATAGGCCAGACAGGCCCAAGGATGGATGAATGGAGAGGACAAAGGCAGCTTCTGA 
45 CACACCAGCCCCAGGACCTGGGGCGACTGGAGGAAGCCAGGCGAGTGGGGCCCAGGACTGGTTCCAGTGAGAGAAACCAACCACAG 

GCACCCAAGCACTACCAGACAAAGCGTATTAAACAGAACACTTTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

HUMAN SEQUENCE - CODING 

ATGAACTTGCTGCTCTCCTACCGCGATGTGCAGGACTACTCGGCCATCATTGAGCTGGTGGAGACGCTGCAGGCCTTGCCCACCTG 
50 TGATGTGGCCGAGCAGCATAATGTCTGCTTCCACTACACTTTTGCCCTCAACCGGAGGAACAGGCCTGGGGACCGGGCGAAGGCCC 

TGTCTGTGCTGCTGCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCCCGATCTGTACTGCATGTGTGGCCGTATCTACAAGGACATG 
TTCTTCAGCTCGGGTTTCCAGGATGCTGGGCACCGGGAGCAGGCCTATCACTGGTATCGCAAGGCTTTTGACGTAGAGCCCAGCCT 
TCACTCAGGCATCAATGCAGCTGTGCTCCTCATTGCTGCCGGGCAGCACTTTGAGGATTCCAAAGAGCTCCGGCTAATAGGCATGA 
AGCTGGGCTGCCTGCTGGCCCGCAAAGGCTGCGTGGAGAAGATGCAGTATTACTGGGATGTGGGTTTCTACCTGGGAGCCCAGATC 
55 CTCGCCAATGACCCCACCCAGGTGGTGCTGGCTGCAGAGCAGCTGTATAAGCTCAATGCCCCCATATGGTACCTGGTGTCCGTGAT 

GGAGACCTTCCTGCTCTACCAGCACTTCAGGCCCACGCCAGAGCCCCCTGGAGGGCCACCACGCCGTGCCCACTTCTGGCTCCACT 
TCTTGCTACAGTCCTGCCAACCATTCAAGACAGCCTGTGCCCAGGGCGACCAGTGCTTGGTGCTGGTCCTGGAGATGAACAAGGTG 
CTGCTGCCTGCAAAGCTCGAGGTTCGGGGTACTGACCCAGTAAGCACAGTGACCCTGAGCCTGCTGGAGCCTGAGACCCAGGACAT 
TCCCTCCAGCTGGACCTTCCCAGTCGCCTCCATATGCGGAGTCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCTTCCTCTATGCAC 
60 TCCCCCCGGCTCAGGACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTTCTGCGGCCTGATCCAGGCCTGGGTGACG 

AACCCGGATTCCACGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAGATGTTGGAGTTTGATTATGAGTACACGGAGACGGGCGA 
GCGGCTGGTGCTGGGCAAGGGCACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAGGAGA 
TCCCGGAGCGGGACAGCAGGTTCTCTCAGCCCCTGCATGAAGAGATCGCTCTTCACAGACGCCTGCGCCACAAGAACATAGTGCGC 
TATCTGGGCTCAGCTAGCCAGGGCGGCTACCTTAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTGCGGTC 
65 GGTGTGGGGACCCCTGAAGGACAACGAGAGCACCATCAGTTTCTACACCCGCCAGATCCTGCAGGGACTTGGCTACTTGCACGACA 

ACCACATCGTG CACAGGG ACATAAAAGGGG ACAATGTGCTGATCAACACCTTCAGTGGGCTG CTCAAG ATTTCTG ACTT CG GCACC 
TCCAAGCGGCTGGCAGGCATCACACCTTGCACTGAGACCTTCACAGGAACTCTGCAGTATATGGCCCCAGAAATCATTGACCAGGG 
CCCACGCGGGTATGGGAAAGCAGCTGACATCTGGTCACTGGGCTGCACTGTCATTGAGATGGCCACAGGTCGCCCCCCCTTCCACG 
AGCTCGGGAGCCCACAGGCTGCCATGTTTCAGGTGGGTATGTACAAGGTCCATCCGCCAATGCCCAGCTCTCTGTCGGCCGAGGCC 
70 CAAGCCTTTCTCCTCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGCCCAGACACTGCTGGGGGACCCCTTCCTGCAGCC 

TGGGAAAAGGAGCCGCAGCCCCAGCTCCCCACGACATGCTCCACGGCCCTCAGATGCCCCTTCTGCCAGTCCCACTCCTTCAGCCA 
ACTCAACCACCCAGTCTCAGACATTCCCGTGCCCTCAGGCACCCTCTCAGCACCCACCCAGCCCCCCGAAGCGCTGCCTCAGTTAT 
GGGGGCACCAGCCAGCTCCGGGTGCCCGAGGAGCCTGCGGCCGAGGAGCCTGCGTCTCCGGAGGAGAGTTCGGGGCTGAGCCTGCT 
GCACCAGGAGAGCAAGCGTCGGGCCATGCTGGCCGCAGTATTGGAGCAGGAGCTGCCAGCGCTGGCGGAGAATCTGCACCAGGAGC 
75 AGAAGCAAGAGCAGGGGGCCCGTCTGGGCAGAAACCATGTGGAAGAGCTGCTGCGCTGCCTCGGGGCACACATCCACACTCCCAAC 
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CGCCGGCAGCTCGCCCAGGAGCTGCGGGCGCTGCAAGGACGGCTGAGGGCCCAGGGCCTTGGGCCTGCGCTTCTGCACAGACCGCT 
GTTTGCCTTCCCGGATGCGGTGAAGCAGATCCTCCGCAAGCGCCAGATCCGTCCACACTGGATGTTCGTTCTGGACTCACTGCTCA 
GCCGTGCTGTGCGGGCAGCCCTGGGTGTGCTAGGACCGGAGGTGGAGAAGGAGGCGGTCTCACCGAGGTCAGAGGAGCTGAGTAAT 
GAAGGGGACTCCCAGCAGAGCCCAGGCCAGCAGAGCCCGCTTCCGGTGGAGCCCGAGCAGGGCCCCGCTCCTCTGATGGTGCAGCT 
5 GAGCCTCTTGAGGGCAGAGACTGATCGGCTGCGCGAAATCCTGGCGGGGAAGGAACGGGAGTACCAGGCCCTGGTGCAGCGGGCTC 

TACAGCGGCTGAATGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAGCCTCCAACTGCTCTTTCAACGGACCAGGGCCTGGTGCAG 
TGGCTACAGGAACTGAATGTGGATTCAGGCACCATCCAAATGCTGTTGAACCATAGCTTCACCCTCCACACTCTGCTCACCTATGC 
CACTCGAGATGACCTCArCTACACCCGCATCAGGGGAGGGATGGTATGCCGCATCTGGAGGGCCATCTTGGCACAGCGAGCAGGAT 
CCACACCAGTCACCTCTGGACCCTGA 

10 
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Table 5 

MOUSE NOMENCLATURE 
ICSGNM Fosb 

Celera mCG4848 

5 

HUMAN NOMENCLATURE 
HGNC FOSB 

Celera hCG20725 

10 MOUSE SEQUENCE - GENOMIC 

CTCACTCCGCCAGTCTGAAGCATCCGGGCTCTGTCTGTGAAACAGTCCGCGAACTGGGAGGGTCTACCCACTGGCCCCAGCACCCC 
TCCTCCCAAGGCCCCCCATGCTGCTGCTTCATGTGACCAGGGCTGGGCCGAATCTCTGAGCAGACAGAGAGAAGCATGGTGTGACC 
GCATGAGTGGAGTGAGTTCTGGGGACAGTGCCCAGTTGTGCGATAGACAGCAGATTCCGGAGGACCACTGTGCATGTGTGTGTGTT 
GTTGTATTTGGTTTGTGTTTGTGAGTATGTCTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGACA 
15 GACAGACAGAGACAGAGACAGAGACAAAGAGAGTTGTGTGAGGACCACTGTGCATGTGTGTGTGTTGTGTGAATGTTTGTGAGTGT 

GTGTGTTGTTGTATTTGGTTTGTGTTTGTGAGTGTATCTGTGTGTGTGAGAGAGAGACAGAGAGACAGAGAGAGAGAGAGAGAGAG 
AGAGACAGACAGACAGACAGACAGACAGAGAGACAGACAGAGAGAGACAGAGAGAGACAGAGAGAGAGAGAGAGTTGTGTGAGGGC 
CTCCCAGGTGATCTGGGAAGCTTGTGAATGTGAAAGTGCCTGTGGGTGGCTTCACCTCTGGCAGAGGCATTCTGCCTCCTGTATAT 
TAACTATGTGTGCTCAGACAATCCACTCAAAGATGCTCTGGGGCTGCAGCTGATAGAGCAGCTTACTTAGTGTGCACAAGGCCGTG 

2 0 ggtgcaaacaccccagaactacaatcccagaactctctctgcgcactgaactcgacttcctcatttgtttcttgtttctttttttt 

gacggagtctaacattgtccggattgcttcaaactttatagcggaggaagatcgatggcaattcttctgcctccaccttctgagtg 
ctaggattgcaggcatgtaccctcatgcccagttgagacagtatcagtgattgaacccagggcctcacgcctcctggagaagccct 
gtaccatggagctacaagtctagttccttttcttgtccttaaaaaaaataaaaagctgggtcttcttatagcccaggctggctttg 
tactccccatcctcctgcctcagcctcccaagtgctgggatgataggcttatggcacggccatgatagcacctacaatttccagag 
25 ttgcctgtcctttgcagtgtactatgccttgtgagggacaggctctgagggtctgcttgtgatcacacacctgaggacctgtttgc 

tgggagttctgtccccatttctttgccaggctggaagacactgacacacccaccatggtgacagtacccatggacttaaatggtgt 
gactccctctgctctaatgggagggtctcagtgccccgtatctgctgtttctcaaatggggtaggtaatacagagataggagggct 
gacacaaaacatatcaaacaccaagatagcaaaggctagaatgagaccctgtctcaagctttcccatagagaaggggagtgtataa 
ttgcacccactcacaagactgttggccataaacaagtttgtatggaaaatgtttacaaagtgcttggcacatccaggggtggtggc 
30 gcacacctggattctcatacttggagagaagagccaggaagattagggacggttccagtcaggcctacatattgagaccttatctc 

aaaaacaaaacaacacaacacacacacacacacacacacacacacacacctcaaaaacctctggaagttcacattttgggaaaggc 
atctgaatggtaaagtgtagggattaagagtagagactagagtccctccatgggaccgagatgtagaaaagaaagaaaagagagct 
tgctaaagcaggccagcctaagggcagactcctgaaaggacttgctccaaatgattgitgagggtggaggactctaagaaactgga 
attgtgggaaaaactctcggggaatgacaaaagccggtttgcaggttggtgagattagaaagtaatggccacaatatagggcacaa 
35 tatacaggctggtcttgaacttgtaatcctcctgcctcaacctcccaactattataggtatatgtcaccagctggatgcttttgcc 

tgtcttgtttctttctgtgccccagggcttcagtgaatagggatggctgccgattaaataactgaattgctagcagggtgggtgag 
tcagggctttaatcccagccttcaggaggcagaggcacacagatctttgtgagttcgaggctaacctggttaacagagagagttcc 
aggacagtcagagctacacagagaaaccttggctcaaaaaacaacaaaatatctgaatggctgattgaatgactgggcagatggac 
agatagacagatggacatgtacgatccacagacatgtacgatctttgggatggtggggaaggcttggtagctaacacaggctggct 
40 caagacctgcttctgggaaccctttctttcctttgtatcctcagctctgggtcatgaagggtgtggagtgggccgggaagggagtg 

tcaggctcagtggctgcttgccttggattctggcccagagtgtctggaggaagaagagggtatctcggcatctgagtcaccttaga 
gaaaccctagccacatacctgacttctgacatcacacaaccagggcaaccctggtggccgagacaaggagactgaatcatggactg 
aaatcagtcaccttgggcatgggcacgtggccgctagtgaccccctgagacacccccgagtggctgtctggctgtgtgggcatgca 
aaccacatcaaggtcagtaaaggctctccagcctgagtcagggacagggtggccactgccagagaccaccgaccacagcatctgca 
45 ggacaggaagagaaagttgagggagaaaaggcagagggtaggccccagtcagggagagggaagtgcctgtgggagaaaggggaagc 

tgtggcttgcggccagtagcctggtgacctgtggctgggatgtggaatggggtcttagtgtttgcgcacagaatggcgaagttgca 
agcgaggctcagaggacaatggagtcagcagacaatgggctcttacacttgcacacgcaggcacaggcgcacaaaagccagcgtgg 
gagccctaccctccagccaccccagagctacagcttgccacacacacacaagactgtccccacaagactcgcttcctttaccctat 
taagtgacatccgtaattctcattgtgaagattgcaactctcggtattttgatgatctcatttgatatgaataacttagacatttg 
50 cagtgccaggcactgttgtagactatttagctgtgctagggattgaacccagggcttcttgcattctgggcaaacatcctgccact 

gagcttgctcccagacccacgtgcccatggtttgtccccagacccctgttttatatgtaattctgagacaaggtctcactgtaatg 
cccagagacccttgagctcactctattacccagccttgaactcactgatccttctgcagggattgtaggcatgactagctagacac 
agctaagtatctgttagagcgtgtatgtgtaccttggggcagacatctgtccaactgtatatgtctatacattgttaggtttcaaa 
caaatggctgaggtgcctatttaacatatcaagaggacctggcccccaatttctccctgcaataactcagctcctatatgccctcc 
55 tggctggcataccccacccgctatgctgaacttctccagcccaggggctgggctgttcatccctatgtaatccaactattttagct 

ctcccctctctttgtaccttaaggctgcacctggctcccatggctcccctccctctctccccacacggctcagggttaagtcgact 
ctggactatcctagaggtccctgcctctggctatgctctcccacatatctataataaactctcctctgcatacctaggaacagtca 
tgttcccttcctttctctttcttaatttccttttcttttcattcatacatacgtttctttggattctgtattctattctccctcct 
taaaaatatacacagctagccaggcatggtgatgcacacctttaatcccagcactcgagaggcagacacaggtggatctctgtgag 
6 0 ttcgagaccagcctagtctacagattgagttccaggcctgtctggcctatacagtgagatcctcaaaaagaaaaatgtacacacac 

tacccccttcaagtcagaagaccctgagacacaagcccatccatcgccgggcagcatgggaaaagcaggttgttacaaatgcctgg 
agtcaggtctgacactcacacacaaggtccctgccaccagttgatccagcagctacattcgaaggatcagagaggtccagataact 
gtgctgccctgtcagaccttatgaatgaagacctgaatggaggctgatgtctgtaattccagcactcgggaggcactcaggaggca 
aggaggattggagggagttagctggaggccagcctatgctatagagtaagactgcttcaaacaagagaaatgagaactgaaaagat 
65 tgctcagtgggtagaggcgcttgcctgcaagtctaaggaactgagttcaattcctgacatttgcatgatggaagaaaagaaactcc 

ttcaaggtcacacacacacacacacacacactcaaagaagtaaaaatactttttaatttaaaagaacagagaaacttgaacacatg 
gtcggtctgcgatgtggctctgcagtaatgcctgccttggatgtatgtagtcctggttttgaccccaccattatacagaccaggtg 
tggtgatacaaacctgtaattccagcactgggggctggagccaagacgatgggagaagttctaggtggctcatccttggctaaaaa 
aacatagcctgagctacctgacactggttgctagtgtgagctatctgagactctgcctcacaaataattaagtaaaaatatggtag 
70 attcatgacgacagcacctacagattgcctgtcctgtgctgggacacagggcagcttcacactaaccctgatgggaacacctggga 

gacgacatgcttgttgcaaggcgctggctcatctgagaccaaagcgacttcaggagccaagtagaccagaatccgtgtgcttcaga 
cagtgggaagggcatacagaaacctcaggaactgaggcacagcagggagatgggaggctgggacaagggaccactgacagacacca 

TACATCATACCATCTTGTCCCTCTG AAT CTCCATGGG CACCC CCTCTGGG AGGAC TC CAGGACTGCAAGCAAAGGT T AACTGAGTC 
AGCCAATTCAACCCTGGCCTAGGGGGTGGAGGCAGGGGGTCTATCAGCGCGAGGAGACAGGACAAGGACACTCATGTATTGCCATA 
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GGGATGGCTCTCTTGTCAAACCATCAGAACACCCACAAACATCCCGGCTCACAGGGGTCTGCAGGGGTAGGGCTGGGATGTGGCCC 

GAGACTTGTGGGAACTGAGGAATGTAGTGGCAAAAGTTTGGCCAAGGGAAGACCAGAGGACTCTGTATGCATGAAGGCCAGGGTGA 

TGACATTTCAGGAAAGAAAAGCACAGAATCAAGCATGGTAGGTAGTTGGAAAGTGGAAGCGGGNNNNNNNNNNNNNNNNNNNNNNK 

^^NNN^^^N^^N^^^INNN^IN^^^^NNN^JNN^JNNNNNNNNNNNNNNNNNNNNN^^^IN^ 

5 NNNNNNNNTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN>nWNNtn^NNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNtn^ 

NNNNNNNNNNNNNNNNNNNNNimtnJNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW^^ 

tttJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>nWNNNN^ 

10 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNN^WJNNNNN^ 
NNNNNNNNNNWn>n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNimNNNNNNNNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNRNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNN^ 

15 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNN>WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlJNNNNN>^NNNNNNNhn^^ 

NNNNNNN>n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNt^^ 

NNNNNl’INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ 

NNNNNNNNNNNNN^I^^^NNNNNNNN1INNN^^NNNNNNNNNNNNNNNNKNNNNN^ 

20 tn'INNNNNNNNNNNNNNNNNNNNNNT?NNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNN>nWNNNNNNNNNNNNNKWN!vfNNNNNNNNNNNNNNNACCACATTTACTAAGCCCCTCCCTGCCAAAGTAAGCAATAAAT 
TATGGCTAAGAGTCTCCCCACTCCTAAGATGGAAAGATGCCAAGCTGCAAAGGAGATCCTGACAACAGACCAGCTACTTGGAAGAC 
TCAGAACCTAGCCAAGCTGCCTGCAAGAGGTTTAGACCAACTAAGACATCTGGAGAGAGCACCCTCCAATCTGTGGAGCAGTCTTC 
AGGCTCTGCAGGGTGCTCCAGGCTCCCAGCTTTGTAAGCTGTCACTCATGCTGGGGCGGGCTTGGGTGACGCAGCTGTCTTTGAGT 
25 GACTTCTCCCGTAAGTCACCCCTCACCCATGCACACTCCTGTAAGTAACTCTAATAGAAAATTCATCGGTTCAGCAAATTGGACTT 

TGGTCTCTTCTGAGCTGGCTCCCTGTCTAGGGTGAATGGACATGTGTGTGTGGCATCTCCCCTGGAAAAGTTTTCTTTCCCTAGGC 
TTGGCCTGGGGTCTCCCAGGCTTTTTGCAGTTGCTGGTGGCATCCTTCTTAGTGGGTACTTAAGAATCAGGACCCTGGCCAGCGAT 
GCAGCAGCCGTTGGCAGAGGGCTCCCCTAGCATGCAGGAGGCCCCTGGATTACATCCCCAGTAATAAACCAGGCCTGGCGACAATA 
TAGAGGTGAGAGCAAGATGTTCATTGTCATCCTTGGGTACATAGTAAATTCTAGTCTTTGTTTTAAAAACAAACAAACAAACAAAC 
30 AAGCAGGACATAAGATCAGATATGCCTGGCATGGTGGAAGGTGCCTTTAACTCCAACACTCAAGAGGTAGAGGTCATCCTGGCCTA 

CAGAATGAATTCCAGGCCAAAGGTGGTACATAATGAGACCCCATCTCAAAAACAGACAGAGAAAGGAGGAGGGCAAAGGGTAGAAA 
GAGGAGGGGATGTTCACAATAGGGGGAGGGGATGTTCACAATACGTGTATATATATTCTTTCCTTCTGGATGTGGATAGAACCCAG 
GACTTCACACATGCTAGACATTCATTCCACTTTAAGCTACATTCCCGCCCTCACATCCCCTTTTGTTTAAATCATTAATATTGATA 
TTATTATTATTATTATTATTATTATTATTACTACATATGAGTACTGGTTGTTTTCTGTCTTTGCATGCATGTGGAGATCAGAGAAC 
35 AATTTTTAGGAGTCATTTTTCTTCTTCCACCGTGAGTCCCAGGGATGGGACTCAGGTTGTCAGGTATGTGTAGCAAGCTCCTTTAC 

ctgtgaaccatcttgctggggctgatacctgctgattgctaaacacatgccaccgattatattaatgcactagtattttatttatt 

TATTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGAACAAGCTGGTTTCGAACTCACAGAGA 
TCTCCCTGCTTCTGCTGGGATTAAAGATGTGTGCTGCTGCCGCAGCTGCCACCACCACCAGACACCACCAATTATTATTGTTCAAT 
TATTATTGTATACACACTTTCTTTTCTGTCTCCTGAGCTAAGTGGGAAGGAGAGGCTTCCAACACCATCAAGCCTGAAGAACTCAC 
40 CGGGTGTGGGTTCCTACCTGCTCCAATTCTGCAGGTCCCCCAGATTCAGGGACCCGGAAAAGCCACCTATCCTTTGCTTAGCTATG 

AGTACTGAAGTTTTAGATCAGGGAGGGAGCACATTTTCCAAGCTCACCGAGTCACACAGAATCCGTGACAAAGCTAGTGGGGAGGG 
GACTGCATCCTTACCCATCCCTACACCTGGGGATATCACAGACTCTCCAATTCCCCCTGAGCCTCAGTTTCCCCACCTAGACTGAT 
TATACCCCTCTCGCCAGAATCTGCACTGGGGACCTTGCTCTTTTTCACCAGCAGGGGCGCTGCACCGGTTTGGGGAGGGTGGGGTC 
CCAGGGGTATAAGCAGACCTGGGATCTGGAGTTGCACCTTCTCCAACCCGGGTCAGCAGGGGCCTTCTGAGGGAGTTTAGGCGCCT 
45 GTCAATCTCAGCCTCCGGGACAGCGTGGAACTGCGCAGGCGCGGGCGGGTTCCGCACAGCGCAACAGCGGGCGCGCGCGGGAGCGA 

GGGATTCCCTCTGACGTAATTGCTAGGATACCAAACAAACACTGGGCCGCGCTGGCCGAGCTCCTTATATGGCTAATTGCGTCACA 
GGAACTCCGGGGAGGGCGGGGCGGGATCCCCTCCCGCGAAGCCCCTCAGAACGCAGCCTTGGGGACCCCCGAGACCCCCAGGGTCA 
CACTATGGGCAGGTGGCAGGTGCACGAGGCCCTGGAGGGCGCCACAAGGAGCTCAGTCGGCGGGAAGGGAGAGTTTGGGAGGTTTG 
TGCATGGAGTTGCGGGTGACGCAAGCGCGGGGGGCGGGTCCCGGAGGCATAAATTCAGCCCGGCAGCTCCCGGTTTCATTCATAAG 
50 ACTGGAGCGGCTACGCCGGGGACACGCGGAGCCGGGGCTTGCTGGACTTGACTACTGGTGACTCTTTCTTTTTCTTCTTCTTGGAG 

gccgtgaaaaatttatatatatatatttatatatatttttaaactggagagaaagttttgtgggtttcctttttgcaagactcttt 

CTAGATCGTTCTTCCGATTCGTCCGGAGGATAGACTTTCTTTCTGTGGGCTTCTGGATCGCGCCCCTCTGCTCTCCCTCATTTCTT 
GGGACGCTTCGACAGGATTGGAACTGCATCTGAAGCGCACGCTGCACCGCGGCACTGCCCGGCGGGTTTCTGGGCGGGGAGCGATC 
CCCGCGTCGCCCCCCGTGAAACCGACAGAGCCTGGACTTTCAGGAGGTACAGCGGCGGTCTGAAGGGGATCTGGGATCTTGCAGAG 
55 GGAACTTGCATCGAAACTTGGGCAGTTCTCCGAACCGGAGACTAAGCTTCCCCGAGCAGCGCACTTTGGAGACGTGTCCGGTCTAC 

TCCGGACTCGCATCTCATTCCACTCGGCCATAGCCTTGGCTTCCCGGCGACCTCAGCGTGGTCACAGGGGCCCCCCTGTGCCCAGG 
GAAATGTTTCAAGCTTTTCCCGGAGACTACGACTCCGGCTCCCGGTGTAGCTCATCACCCTCCGCCGAGTCTCAGTACCTGTCTTC 
GGTGGACTCCTTCGGCAGTCCACCCACCGCCGCCGCCTCCCAGGTAAGTTCTAGATCGTAAAGATTCTACTTTAGTGGTTGGGGGG 
GGGTGTTTCTTTCAGGCTAAAGTGTAGATTGAGCATCCTCTCAAATAGAGACGCGCCAAAACCCAGGATCTGGGATTGCAATAGTT 
60 CGGTTTGCACTTTGGTTTTTTGTTGTTTGCAAACTGCAAAGAATGGAGTGATGTTTGCAAAAGGTTATTTGCGCGGAGCGCGGGAA 

aggaatgcagctgggcaaacgttggcgatgcccggtgcaaagtatatacccggtggttagcagaagctgagaacttttagccgaaa 

gccggctccctaagccgaagctaggcaagtaggggaagaaaaagaaacaaaaaattccagagaagcttccaggagcctcctcctct 

tccctcttccttcaaaacgcggactgcaagtccgcagtcaccctccacccagcaagagttagggcctcgaaccccggtcacgctgc 

CTCCGCCTCCTGCGCGGAGACGTAACGGGGGACCCGTGCGTAAAGGCTGACGCGCTGGAATCCTCCGTCTGACGCGGGGCACGCAC 
65 AGCGCGCAGCGCCCCCTCCGCCCGCCCCGCCCCTGACGTCCCGGGCACGTTCTATTTTGGAACGCCGAGGCCACGTTGCTAAGGGA 

GGGGGCAGCGTGGCTTTGTGATTGGCTGTCGCGGCGCGAGCTTTAGCCAATCAGCGTTCCCTTCCTATTTGTAGAGCGTAGCTCCC 
TTCCTTGCTTTTTGTGGTTCTTCCCGTGCTGGGGGTCTCCAAGAGGGAGAGCTAGGGGATTCTTGTCGCGATCGGGGGACTCGTTG 
TCACCCCATGGGTCTGCGAGGACCTTGTGTGGACCTGGTCCTGTTGTCATAAGCTAGAGGCTTTTGGCTGAGTGTTAGCGCCTCTA 

agggggaactgaaggcctcatcccttctccaggcacacatatacgtgctccctgagctctagacactcagtccttccgaggtgttc 
7 0 aaacactagatgagctagcctacggagaggcagccaggtggtctctaaaaggtccgccttcccttagttcccagggctctgattgg 

ccagggattcagcccttccctcgccacgccccctagagtagttaagcctctaggattccacttgcgggaaggggggggggggcgtg 
atggacgcttcttgggttcggggacgcagatcctatgtcaccccatcccctgcaagacagtctgagagattctcgctgtcactttt 
ctctgcctatcagttcactgaaacctgtcagtctcactggggaagagacagacactcggaagggatgctctcaactcttaggccgg 
tcccccaacaccgttggaactgggatctccgcccctgcgggagccctcatgcagtggggggtgtgtttgtgtgtgagtggaggaga 
75 ggaaggcttgggctaaggcctctccctctccctacctactgtggtgggggtggggtgttttggctgtatgtgtgtgtgannnnnnn 
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NNNNNNNNNNNNNCTGACTTGAAGGGGGTAGTGTGTGTACATTTTTCTTTTTGAGACAGGATCTCACTGTATAGGCCAGACAGGCC 

tggaactcaatctgtagactaggctggtctcgaactcacagagatccacctgtgtctgtggctccagtcccgggattaaaggtttg 

CATCACCAGGTTCTGTCCAGCCTCCGTCTCCCACCCACCCCCCCACACCTAAGAGTCACCAACCCGGGGTGTGATTCACCACCCGC 
TGGAACCGTGCAACCTTTCCCCGAGGAAGAAGGAGGAGGTAGAAGGCAGTTGAACAGAATCTCTCATTAACCACtGCGTCACGGTG 
5 TAGTGGAAGGGTGGGTGTTGTGGCTTTTTGCCTGTGACACACACATCCACACCCGCTCACCCTGTGCTCACTCACAGGGGTCGGTG 

TGTGTTATGTGTGTTGGGCGTGTGTGTGTCGGTGGCTTTGTTTGTGTGTCTACGCCTGTGTGTGTATGTCTCACCCCGTAGGAGTG 
CGCCGGTCTCGGGGAAATGCCCGGCTCCTTCGTGCCAACGGTCACCGCAATCACAACCAGCCAGGATCTTCAGTGGCTCGTGCAAC 
CCACCCTCATCTCTTCCATGGCCCAGTCCCAGGGGCAGCCACTGGCCTCCCAGCCTCCAGCTGTTGACCCTTATGACATGCCAGGA 
ACCAGCTACTCAACCCCAGGCCTGAGTGCCTACAGCACTGGCGGGGCAAGCGGAAGTGGTGGGCCTTCAACCAGCACAACCACCAG 
10 TGGACCTGTGTCTGCCCGTCCAGCCAGAGCCAGGCCTAGAAGACCCCGAGAAGAGACAGTAAGTATGAGGCCTCAGGAGTTGGGAT 

GGAGGAGCCTAGCTAGGGATGTGGGCTCAGTTTGTACAGTGCTTGCTGCCATGCATGAAGATCCCTAGCACAGCATAAGCCAGGAG 
TGGTTATGCAGACCTGTAACCCCAGCTCTCAGAAGGTGGAGGCAGGAGGAGCAGGAGTTCGAGGCCAGCCTGTGCTACTTATGGAG 
TCCAGCCTGCACTGCAAGAGATCATTATTTTCAAAAGTTGGCCTTGGGGGGAGGTGGGTGAGGGAAGTAAGAGAAAGTGACAGTAA 
TTTTATCACTTAATAGTTGGAGGTTCCTCTGAGGCCTCAAGTCTGAAGGAACTTTACCATTCTGGCCAGTGAGGAGTAGGGGTTAT 
15 TATTTGGGGTTCAGGAGGAAGGAGTTTTCTTAGGGCTGATAGAGGTACCCCCAGATCTCATGGTCCTTATCTCTGACTCAGCTTAC 

CCCAGAAG AAG AAGAAAAGCG AAGGGTT CGCAGAGAGCGGAACAAG CTGGCTG CAG CTAAGTG CAGG AACCGT CGGAGGG AGCTGA 
CAGATCGACTTCAGGCGGTAAGGAGGAGTCTGGGGGTGTCTTGAGGCCGTGCTGGGAGCACTCTGCCTTGTTCTTCCCCCGTTTCT 
CACTGTGCCTGTGTCCTAAACGAGGAAACCCCCTCTTAGGGAACAGGGGTCAGTATAGGCTGATGGAGTGGCTCCATATGCATGCT 
CAGACCCATGCCCACTTACTTTCGACTGTTCCCCACTTTCCCTGAATATGTCCCCACATGTCACCCTCCTGGCTTTCTCTCAGCCT 

2 0 aaggagacaagctggaggaggtaattctctcaccttctttccttcactaaataataatccattttgccttcctgcctccatttttt 

TTTCCTGAGCTGGGGATCTACCTGTGTAGTTCAGCCCTCCTCCCCCAACTTGATAGCCTCAAGTTTCAGCCCTTGGCTGAGATGCC 

ATCATCCTGACTGGCTCTGGCTGGAAACTATTTTGTGCTAAGTCAATTCCTTACCTGCTACTCCAGCTATCTACAGTTCTGCCGAA 

cttgagctggtggcgcccaccaagcccacttctttctctcttctacctcagtgcaacccccacacacacacacacacctcatgcct 

GCCCCTTGAAACCAGGGTGTGTCTCTGATTTCCCGTCGGGAGGCTGAAGGAGATGGGTAACAGAACCTCATTAAAAACAACACATA 

25 agcattacctactgactcaacaaactgtagtgtttttcttttttcctctcaaaaaattatttcgtttgtttatttattatttgctt 

ATGTTTGAGTGAGTGCTGGTGCACCACAGCACACATACGAGGTCAGAGGGAAATTTTCATAGTTTGTTCTCTCCTTCCGTGTTGTG 
GGTGCTTGCTGGCAATCTCCTTCACTCAGTGAGCTACAATGCCCCCTTCTGCCCTTTAAGGCAGAGTACTCCTTAGTACAGGGGGA 
CCCTTTCCTCGGCCTCTCAAAGTTGAGATTACAAATGTTCACCATCACACCAGGCTTGGAGTTCTTGCCTATCAGTGACGTCCACT 
CCTGCCTAGCTTCTTCCCAACCATCTCTTAGTCTGATGGGGAAACCGAGGCACGAGTAGCATGGTCTACCAGGATTTCCTCTTAGG 
30 GGACGGTCCCCTCAGTTGGGAGGGAGCTGTCCAGCCCCCTGGATCAGCAGCAAGAATGTATGAGTGTGGGGTTGGGCGGGTGAAGC 

TACTCTGTGTGGTCGCTGACCAGCAATTCTCCTTTCTCTGTCTCCTATGACCTGGCCCTGCTGGGATCCATTAGGAAACTGATCAG 
CTTGAAGAGGAAAAGGCAGAGCTGGAGTCGGAGATCGCCGAGCTGCAAAAAGAGAAGGAACGCCTGGAGTTTGTCCTGGTGGCCCA 
CAAACCGGGCTGCAAGATCCCCTACGAAGAGGGGCCGGGGCCAGGCCCGCTGGCCGAGGTGAGAGATTTGCCAGGGTCAACATCCG 
CTAAGGAAGACGGCTTCGGCTGGCTGCTGCCGCCCCCTCCACCACCGCCCCTGCCCTTCCAGAGCAGCCGAGACGCACCCCCCAAC 
35 CTGACGGCTTCTCTCTTTACACACAGTGAAGTTCAAGTCCTCGGCGACCCCTTCCCCGTTGTTAGCCCTTCGTACACTTCCTCGTT 

TGTCCTCACCTGCCCGGAGGTCTCCGCGTTCGCCGGCGCCCAACGCACCAGCGGCAGCGAGCAGCCGTCCGACCCGCTGAACTCGC 
CCTCCCTTCTTGCTCTGTAAACTCTTTAGACAAACAAAACAAACAAACCCGCAAGGAACAAGGAGGAGGAAGATGAGGAGGAGAGG 
GGAGGAAGCAGTCCGGGGGTGTGTGTGTGGACCCTTTGACTCTTCTGTCTGACCACCTGCCGCCTCTGCCATCGGACATGACGGAA 
GGACCTCCTTTGTGTTTTGTGCTCTGTCTCTGGTTTTCTGTGCCCCGGCGAGACCGGAGAGCTGGTGACTTTGGGGACAGGGGGTG 
4 0 GGGCGGGGATGGACACCCCTCCTGCATATCTTTGTCCTGTTACTTCAACCCAACTTCTGGGGATAGATGGCTGGCTGGGTGGGTAG 

GGTGGGGTGCAACGCCCACCTTTGGCGTCTTGCGTGAGGCTGGAGGGGAAAGGGTGCTGAGTGTGGGGTGCAGGGTGGGTTGAGGT 
CGAGCTGGCATGCACCTCCAGAGAGACCCAACGAGGAAATGACAGCACCGTCCTGTCCTTCTTTTCCCCCACCCACCCATCCACCC 
TCAAGGGTGCAGGGTGAC CAAGAT AGCTCTGTTTTGCT CCCTCGGGCCTTAG CTG ATTAACTT AACATTTCCAAGAGGTT ACAACC 
TCCTCCGGGACG AATTGAGCCCCCGACTG AGGGAAG TCG ATGCCCCCTTTGGG AGTCTG CTAACCC CACTTCCCGCTG ATT CCAAA 

4 5 ATGTGAACCCCTATCTGATTGCTCAGTCTTGCCCTCCTGGGAAAACTGGCTCAGGTTGGATTTTTTTCCTCATCTGCTACAGAGCC 

CCCTCCCAACTCAGGCCCGCTCCCACCCCTGTGCAGTATTATGCTACGTCCCTCTCACCCTCACCCCCACCCCAGGCGCCCTTGGC 

CGTCCTCGrTGGGCCTTACTGGTTTTGGGCAGCAGGGGGCGCTGCGACGCCCATCTTGCTGGAGCGCTTTATACTGTGAATGAGTG 

GTCGGATTGCTGGGTGCGCCGGATGGGATTGACCCCCAGCCCTCCAAAACTTTCCCTGGGCCTCCCCTTCTTCCACTTGCTTCCTC 

CCTCCCCTTGACAGGGAGTTAGACTCGAAAGGATGACCACGACGCATCCCGGTGGCCTTCTTGCTCAGGCCCCAGACTTTTTCTCT 

5 0 TTAAGTCCTTCGCCTTCCCCAGCCTAGGACGCCAACTTCTCCCCACCCTGGGAGCCCCGCATCCTCTCACAGAGGTCGAGGCAATT 

TTCAGAGAAGTTTTCAGGGCTGAGGCTTTGGCTCCCCTATCCTCGATATTTGAATCCCCAAATATTTTTGGACTAGCATACTTAAG 
AGGGGGCTGAGTTCCCACTATCCCACTCCATCCAATTCCTTCAGTCCCAAAGACGAGTTCTGTCCCTTCCCTCCAGCTTTCACCTC 
GTGAGAATCCCACGAGTCAGATTTCTATTTTTTAATATTGGGGAGATGGGCCCTACCGCCCGTCCCCCGTGCTGCATGGAACATTC 
CATACCCTGTCCTGGGCCCTAGGTTCCAAACCTAATCCCAAACCCCACCCCCAGCTATTTATCCCTTTCCTGGTTCCCAAAAAGCA 
55 CTTATATCTATTATGTATAAATAAATATATTATATATGAGTGTGCGTGTGTGTGCGTGTGCGTGCGTGCGTGCGTGCGAGCTTCCT 

TGTTTTCAAGTGTGCTGTGGAGTTCAAAATCGCTTCTGGGGATTTGAGTCAGACTTTCTGGCTGTCCCTTTTTGTCACTTTTTTGT 
TGTTGTCTCGGCTCCTCTGGCTGTTGGAGACAGTCCCGGCCTCTCCCTTTATCCTTTCTCAAGTCTGTCTCGCTCAGACCACTTCC 
AACATGTCTCCACTCTCAATGACTCTGATCTCCGGTCTGTCTGTTAATTCTGGATTTGTCGGGGACATGCAATTTTACTTCTGTAA 
GTAAGTGTGACTGGGTGGTAGATTTTTTACAATCTATATCGTTGAGAATTCTGGGTGGAAATGTCTGATCAGGAGAAGGGCCTGCC 
60 ACTGCCGACCACAATTCATTGACTCCATAGCCCTCACCCAGGCTGTATTTGTGATTTTTTTCATTTTGTTTTTTTGTATTTTGCAC 

CTGACCCCGGGGGTGCTGGGGCAGTCTAGCACTGGGCAGCTCCCCTCCCCCCCTTGGTTCTGCACTGTCGCCAATAAAAAGCTTTT 
AAAAAACTGTATTCTTCAGGTCAAAGTGTCTGTTTTCCCTGGACATCTACTACATGGCTTCCTTTCAGAAAAACGGAGTTTGGATT 
GCTAGGGAGGTCTTGCTGGCACTTAGTGGGACGCCTAATGAATCAGAACCTACAACGGGACTAAAAGGAAGTGGAGACTTGCTAGG 
TTTTCCCATGTTCCCAGGCTGGGCCACCTACTTGAAAAAATAAGGGGCGGAAAAGTGTAAGGTACAAATTTGGTGAAGGGTCTGGA 
65 AGACTTCATGATCGGAAAAGAATTTATTCACCTTGGGTGTGCAATGACTTCAGCAACAGCTAAGGGCAAGGTGTAAAAGCTGGGCA 

CACTTGTAAATCCTAGCATTTGAGAGGTGGAGGCAAGGGGATCACTGGTGGAGTTCAGTGTCATGTGGATCGTAGATACCAAGCGC 
AAAGATCTGCTATGGGGAGAGGGCTTGGTACACCAGGGGAGCCAGAAGTTCGTGGTGAGGGTAGTGGAGGGCAGGTGGAGAGTGAG 
AGTTAGCCTCAGGGAGATTCTACAGGCAATGATGCAGAGTTCAGACGCTCCTTTGAAAGCACTAGAGAGCCGCAGCAGGTTTTGAG 
CAGAGAAGGTTAGCGTTAGGTGGTCTCTTCTAGCCCATCCCAGGCTGAGGAGGACGCTGAGGGTTTCAAGAAGGATCGAGAATGGA 
7 0 AAGCAGAGGAGAAAAAGGATCCAAGAGGCATGGAGGAGGCAGAACACATTTCTCTTCTTTAATAGCAAGCCTGGAAAGGATAACTT 

GCTGCAGGAGGAGATGCTCACCAGTCGGGTGGTCTAGGGGGTTCTTGGAAAAGAGAAGGCATTTGCTCAAGCCTCGGTTCCCCCAT 
TCTCGCTCTTCTGTCAGCTTGTCTTCCATTAAG TGTGTG TCTCAAGG CCACCCTGCTCAGGACTCCTTGTG AG ACG AC CTTCTATG 
CTCGAGTTCATTAAAAACACAATTGCCTGGTGCCCTGCTCTCTCCACTGGCTCAGTTACCTCAAAAGACCAGGGCTAAAGGTGTGA 
TCACAACTCTATCCCCATTACTGCTCCAACGCAGAGACAGGACTGAGCCGGAGTGAACAAATGAACAAAAATGACTAATAATGCAT 
75 GCGTGATTAAATACATAAAAGAGCAGATGACTGGATGAGCAAATCGTTTAAGGAGAGACAGCAAGATCCTAGAATTTTGGAGACTA 
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atttaaatccatctttgagatgtatttggtcggaaattcctgggaggaaaaaaagtgtaagtatgaagagagaataaatgagaata 

ggggtggcttcagagaggttaactgcgcgctggtcgcttttgtacaagaatgtgaattgcagggagcaaaatgggatagatactcc 

CGCCCGAAAGGTGGAATTGAACCACTCTGTCGCTAAACAGCtACAGGTTTGAAGCCTGCACCCCAGACCACTGAGGATCATCCGGG 
CGAAAGGAGCTATTTTCGGTTAGTTATATAAAGGCCAGATACTACTACTTTTTTCACTTATGGTCATTATTTGTGGTATACAGTAG 
5 ATAATTAATTTCAATGGTTTCGAACATTTTTTTTCACTTTTTCTTGTGAACATGTGTTTCCTCAGTAAAGTGTTCCGTGAATGACT 

CTACTAACTAAAAAGTAAGTAGCTTCATTTGCATAGCGCCTTGCATTCTGGGAAGCAGCGCCTAAAGTGCCTGTCrCCCTAACTAA 
AAGCAGAATTTTTTGCAAAGTGAAAAGTCAGTTTTATTTTTGTTTGTTTGTTTGTTTGTTTGTTTTTAATGGAAAAACTTCTCACG 
CGGCCCATTCGTAGCAGAATTCGAGATTTTCTGCAAGCGAGACCGTAGGGTCTGACGGCACGCGGCCGCAGAGCGACACCTGCCGT 
TGCTTTATAGAACTGCAAGTATGTAGGGAATCTACTGAGTCCCTAAGGTGATGGAGTTGACAACCAACTCCCCTTGCGTTTAGACG 
10 CTAAAAACCATCCCTTTTTATATCTATGTGATTAGCCCAGGGAAACTAAGGCTCAGACATGGATAATACCACAGCCGAGTTCCTGT 

agcccaactccctaggggaaatgaaacctacagttgtggttttaatatgcttggcccaggggcagtggccctattggcaggagtgg 

CCTTATTAGAGGAGGTGTACCTTGTTAGAGGAAGTGTGTCACTTGGAGGCGAGGTTTTGAGGTACGTATGCTCAAGTCTGGCCAGT 

gtgatcctggctgtctgcagaacgcggtctcctggctgccttcggatcaaggtgtagaactctcagctccttctccagcaccatgt 

CTGCCTGCTTAATGCTTTGCTTCTTTCCATGACGATAATGAACTGTGCCTCTGAAACTGTAAGTCAACCCCAATTACACAATTACA 
15 TGTTTTCTTTTATAAGAGTTGCATATATATATATATATGTCACACTCTTTAGCTCTGGCTGGCCTGAAATTCACTATGTAGCCCAG 

GATTGCCTGAACTTTGAAGCAATCTTCCTGCCTCAGCCTCCCAATGGTATTACAGGCATGAGTCACAACAAGCCATTTAAATCnTA 
TGATGACTTATAAGAAGACAGAAAATCAGAGTTCCTTTACCTAGTTCACAGATCCCTACAATCTAACCTCGTTCGCTCCATAAACA 
GCCCTACCCCACCCTCCTGGAACTGCTTTGAGGAATGCTGCAGGCTCTCACAGGCACACTCCTCCTTGGTTAATCTCTTCAGCCTG 
GTTGCCTTCCCTCCCCATGTCCATGTGGCCCAAAGCCTCTCATCCTGTTCTCAAATACCACTAGCTAGTAAGGCCTCCCCGACCTG 
20 ACCCCGGTTTAAATATTAGAAAAGGGTCACTTTCTCCCCTGCCACAGACAACCAAACCACCATATGCTTGTCACTTACTACCTGAC 

TATGAAGGTGAATAGATGTCTTCACAACCTTTCTCTGAGCCTCAGTTTCCCCACCTGCATAATGCATCTGAGACACAGAATTCCCT 
AGAGCTGTGGTTCTCCTCATTCCTAGTGCTGGGACCCTTTAATACATTTCCTCATGTTGTGGTGACTCCACCACCACCATAAAATT 
ATTTTCATTGATACTTCATAACTGTAATTTTTTCTATTGTTATGAATAGTAATGTAAGCATTTGTGTTTCCCAGTGATCTTAGATG 
ACCCTGTGGAAGAGTCATTCCACCCCCAAAGGGGTCCCCACCACAAGTTAAGAATTCCTGCCATAGAGGAATCACAAGGAACCAAT 
2 5 GAATTAC^CTTTGGGTCGACTTTTGGGCTGGCCTC^GGGAGGCGNNNNNNNNNNNNN^mNNNNNNNNNNNN^^^NNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNbnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnn>tonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

30 NNbmNNNNNNNNNNNtmNNNNNNNNNNNNNimNNNNNNNNNNNNNlMNNNNNNNl^ 

^n^NNNNNNNNNN^^NNN^mNNNNNNN^r^INNNNNNNNNNNNN^INNNNNNNNNNNNNNN^mNNNNNNNN^ 

nnnnnnnnnnnnni^jnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNtmNNNNNNNNNNNNNNtWNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNN^ 

NNNNNNNNNNNNhmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

35 KNNNNNNNNNNT'JNNNNNNRNNNNNNNNNNNNNNNN^JNNNN^ 

NNl^NNNNN^n^NNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlJN^ 

NNNNNNNNNNNNNNNNNNNNNNN^n^NN>^NNNNNNNNNNNN^r^mNNNNNNNNNNNNNNNN^^^ 

JH'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfntfNNNNNNNNNNNNN^ 

nnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^nnnnnnnnnnn^ 

40 NNNNNNNNNNNNNNNNNNNNNNNNNNNNl^JNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNin^NNNNNNNNNNNNNNNNNNNNNt^^ 

NNNNNNNNNNNNNNNNNNNNNNNtfl^NNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNN>nWNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNN>R^NNNNNNNNNNNNNNNN^ 

nnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw 
45 NNNNIMJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNHNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn>^^ 

NNNNN^INNNNNNN^^NNNNNNNNWNNNNNNNNNNNNNNNNNN^n^NKNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNmttJNNNNl'miNNN>mNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>niNNNNNNNNNNNNNNNNI^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNmJN>^NNNNNNKNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

fn^WNNNNNJn^NNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNWNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn'JNf^^ 

NNNIWNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

55 NNNNNjmNNNNNNNNNNNtn^NNNNNNlINNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNtn < JNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNCTTGGATTACAAACATGTGCCACCAAGTCTGGCTGCCCATTATGCATTTCTGTGGCAGGCGTTGATGGCTATTAAACCCAA 
GCCTTGTATATACTAGGCAAGTACCCATCCACTGAACTACAGCCCTAGCATGGACCTCACAGGGCAATGGCCTGACATCTGGGAAA 
CACTATCACAGAGTATAATAATAAAACCGTAGCATGCTTTTCAGATTGAGCATTTCTGCTGGGTCACACTTGGAAAACCTTCTTAT 
60 TGTTATCATGAGTATGTGTGCATACATGTGGAGGTGAGAGGATGACGTCATAGAGACAGCTCTGTCTCCCATTCTTTATTGCCAAT 

ATTATTTTATGTTTTGTCTGCGTGTATGTTTGTATACCAAAGTGCATGCAGTGCCTGTAGAGACCAAAAGGGGGCATCCCTGAGAC 
TGGAGTTAGAAGTGGCTGTGAACCACTCACTCTGTGGGTGCTGGGAATCAAACCCCGGTTCTCTGGCAGAGCAACTGGTGCTCTTA 
ACCACCGAATCAACTTCTCCAGCCCTGCATTGCTTTAATCTTTTGGTCGATTCCCCCAATCCAACTCATACCGCCAAGTCTGAGTA 
GCAAGTGCCITTATCTGGGAGACTCACTGATCTTATTTTTTTTTCCrrTTCTTTTTCrTTCTTTTTTTCTTTTTTTTTTTGAGTCAG 
65 GTATGATTATTTAGATGGCCTCGAACTCACAGAGATCCACCTCCCTCTGTTATGCCAGGCTTTTAAAAAACAACATTTATTTTTGA 

ATGCATATATAGGGCTGTGCAAACACAGCCTGAAGGAGTCGTTTCTGATTGCTCACAACGTGGTTCCAGGGATGGAACGCGGGTGA 

cc^gcttgaaggtaggtgctttcaccagccccaagaatttattttttaactttatttttttaattaaatgattaaatgacacatgt 

TCATTGTGGGTAGTGCAGGTATGCGATGGAGCACATGTAGAGGTGACATTACTGCAGGCGGTCTCTCTACCATGGGGATTCAACTC 

agaccactgcttcctttaccagatcatcattcttgcatcccccaatcatttctttttgttgatggttttgtttgtttgttttagtt 
7 0 TTGGGGGGTTTTTAAAGTTTTTTTCGAGACAGNNNNNNNNNNWNNNNNNNlWNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNN 

NNl^^WNNN^n^^NNNNNNNNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNN^tttfNlWNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNN^WNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

7 5 NNNNNNNNN1OT^NNNNNNNNNNNNN1WNNNNNATTAAAGGCGTGTACTAC<^CTGCCTGGGCATAACCGGCCTTTCTGCCTTATTT 
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gtttcgaaacggagtctcatgtagcctgaggtggcctcaaacatgcaatgtagctgcagctgggattacatatgttcaccaccaca 
acctgttttatgcactgctaagagattaaacctgggccttcgtgctaggtaaggactctattaacagagctacaacctctgcctgg 
tttttagtttttcagacagggctttgcgacatagccctaacTggccttgaacatgcaatgatcctcctgcctcggcctcctgggtc 
ctcagattgttgatgctacacccacatatctcagacctgagggttggcagcttgggccatgctctgatttgggagtgacatattaa 
5 cagtagtttaatacgaatttgaatccaccttacttttttggtggcactgacattgaactcatggccttccacaggcttttacgtga 

gaaatgttttacctcccttccttgagccatgagcgagcccctcactggtggagtctatgcagctggtctgaaactcataccatctt 
cctgccccactctccgagtgctgagtgtctacagagctcctgactctgcctgggacgtgatgtctgtgggaccttggctatagaag 
ggaggcagtcacaccacccatttttggcttccatgtcggcaatggagagcttgccatactcacctgatgttgtctgtacagaaggg 
ggacggtaaacaaagcaaccactcctacagatgcagagagagagatgggggatggggggtgtcaggttctcctggcaaagggtcag 
10 ctccgttgagggcttttccactcccgaccaaattcccaaaataacgactctgagactcaatatttcatgaacaaatgcttgggcta 

gcttgggcttgttccctgacaagcccctatctcatttaacccgtttattctattctatgaatgccacatggctggttacctcgtct 
cagtttcatgagaccctctcatcagcactagggcaaaccctgattctattactctcttcctgcaggagctcgggccccctatttcc 
tccctaagctaatagcccaacagcttttgattgacaggtgatgcttccacacagtgcacacgaagattctctttaccctccatgtg 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

15 JfrlNNNNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNNNNNJ^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^mNNNNKNNNNNNNNN^^^mJNNN^WNNNNNmWNNNNNNATTTTTGTAGAGAGGGCTGAGGTCAAGTTTAAGATTAGGAAAGA 

gaatcaagaattatcaaggataaagggagaggtcaggatttacaggggagcagggttcatggtcagaatgaaaatggatgagagag 

GGCAATGCGTGAGCTGAGGTCAAGGGTCACAATGGACGGTCCGTCGGCGGGGGCTGGGCAGGGCCAAGCATTCTCACTGGAAAGGG 

20 ttggtgccgtcgccccggtgcacggcctgcagcactttgcggtaaaccctgagagagatggtggcgcagagacccaacagggccag 

gtgcgcagccacggacacgatgctaaagtgcaggaggcagaggagagaggccatgaggcccgtgaagaccgctcccgacgtcctgg 

TGTCCTTCCAGTACAACAGGTCTGCCACTGTGGAAAAGAAGACAATGTTGGGACCCGACCTGACCAAGCTCACTCCCTTTCTGTTT 

GTTTTTTAGAGATAAGGTCTCACTATGAAGCTAAGGC tgacttcaaactatgaaaccctggctggtcttgaactcctgattattct 

AATTCATCCTTTCTTTTTCTTAGACTGAGTTAAGTTTGACCGGCTTCAAACTCAAGACAAATACTCCTGCCTCTACCCTTTAGTGC 
25 TTCAAGGAGGTGCTAAGGATCAAATTTAGGGCTTCATGCATGCTAGGTAAAACCCAACTGAGCTACTTCCCTGAC 

MOUSE SEQUENCE - mRNA 

ATAAATTCTTATTTTGACACTCACCAAAATAGTCACCTGGAAAACCCGCTTTTTGTGACAAAGTACAGAAGGCTTGGTCACATTTA 
aatcactgagaactagagagaaatactatcgcaaactgtaatagacattacatccataaaagtttccccagtccttattgtaatat 
30 tgcacagtgcaattgctacatggcaaactagtgtagcatagaagtcaaagcaaaaacaaaccaaagaaaggagccacaagagtaaa 

actgttcaacagttaatagttcaaactaagccattgaatctatcattgggatcgttaaaatgaatcttcctacaccttgcagtgta 

tg atttaacttttacag aacacaag ccaagttt aaaat cagcagt agag atattaaaatgaaaaggtttgctaatag agtaacatt 

AAATACCCTG AAGGAAAAAAAAC CT AAATATCAAAAT AACTG ATT AAAATTCACTTGCAAATT AG CACACG AATATG CAACTTGG A 

aatcatgcagtgttttatttaagaaaacataaaacaaaactattaaaatagttttagagggggtaaaatccaggtcctctgccagg 
35 atgctaaaattagacttcaggggaattttgaagtcttcaattttgaaacctattaaaaagcccatgattacagttaattaagagca 

gtgcacgcaacagtgacacgcctttagagagcattactgtgtatgaacatgttggctgctaccagccacagtcaatttaacaaggc 
tgctcagtcatgaacttaatacagagagagcacgcctaggcagcaagcacagcttgctgggccactttcctccctgtcgtgacaca 
atcaatccgtgtacttggtgtatctgaagcgcacgctgcaccgcggcactgcccggcgggtttctgggcggggagcgatccccgcg 
tcgccccccgtgaaaccgacagagcctggactttcaggaggtacagcggcggtctgaaggggatctgggatcttgcagagggaact 
40 tgcatcgaaacttgggcagttctccgaaccggagactaagcttccccgagcagcgcactttggagacgtgtccggtctactccgga 

ctcgcatctcattccactcggccatagccttggcttcccggcgacctcagcgtggtcacaggggcccccctgtgcccagggaaatg 
tttcaagcttttcccggagactacgactccggctcccggtgtagctcatcaccctccgccgagtctcagtacctgtcttcggtgga 
ctccttcggcagtccacccaccgccgccgcctcccaggagtgcgccggtctcggggaaatgcccggctccttcgtgccaacggtca 
ccgcaatcacaaccagccaggatcttcagtggctcgtgcaacccaccctcatctcttccatggcccagtcccaggggcagccactg 
45 gcctcccagcctccagctgttgacccttatgacatgccaggaaccagctactcaaccccaggcctgagtgcctacagcactggcgg 

ggcaagcggaagtggtgggccttcaaccagcacaaccaccagtggacctgtgtctgcccgtccagccagagccaggcctagaagac 
cccgagaagagacacttaccccagaagaagaagaaaagcgaagggttcgcagagagcggaacaagctggctgcagctaagtgcagg 
aaccgtcggagggagctgacagatcgacttcaggcggaaactgatcagcttgaagaggaaaaggcagagctggagtcggagatcgc 
cgagctgcaaaaagagaaggaacgcctggagtttgtcctggtggcccacaaaccgggctgcaagatcccctacgaagaggggccgg 
50 ggccaggcccgctggccgaggtgagagatttgccagggtcaacatccgctaaggaagacggcttcggctggctgctgccgccccct 

ccaccaccccccctgcccttccagagcagccgagacgcaccccccaacctgacggcttctctctttacacacagtgaagttcaagt 
cctcggcgaccccttccccgttgttagcccttcgtacacttcctcgtttgtcctcacctgcccggaggtctccgcgttcgccggcg 
cccaacgcaccagcggcagcgagcagccgtccgacccgctgaactcgccctcccttcttgctctgtaaactctttagacaaacaaa 
acaaacaaacccgcaaggaacaaggaggaggaagatgaggaggagaggggaggaagcagtccgggggtgtgtgtgtggaccctttg 
55 actcttctgtctgaccacctgccgcctctgccatcggacatgacggaaggacctcctttgtgttttgtgctccgtctctggttttc 

tgtgccccggcgagaccggagagctggtgactttggggacagggggtggggcggggatggacacccctcctgcatatctttgtcct 
gttacttcaacccaacttctggggatagatggctggctgggtgggtagggtggggtgcaacgcccacctttggcgtcttgcgtgag 
gctggaggggaaagggtgctgagtgtggggtgcagggtgggttgaggtcgagctggcatgcacctccagagagacccaacgaggaa 
atgacagcaccgtcctgtccttcttttcccccacccacccatccaccctcaagggtgcagggtgaccaagatagctctgttttgct 
60 ccctcgggccttagctgattaacttaacatttccaagaggttacaacctcctcctggacgaattgagcccccgactgagggaagtc 

gatgccccctttgggagtctgctaaccccacttcccgctgattccaaaatgtgaacccctatctgactgctcagtctttccctcct 
gggaaaactggctcaggttggatttttttcctcgtctgctacagagccccctcccaactcaggcccgctcccacccctgtgcagta 
ttatgctatgtccctctcaccctcacccccaccccaggcgcccttggccgtcctcgttgggccttactggttttgggcagcagggg 
gcgctgcgacgcccatcttgctggagcgctttatactgtgaatgagtggtcggattgctgggtgcgccggatgggattgaccccca 
65 gccctccaaaactttccctgggcctccccttcttccacttgcttcctccctccccttgacagggagttagactcgaaaggatgacc 

acgacgcatcccggtggccttcttgctcaggccccagactttttctctttaagtccttcgccttccccagcctaggacgccaactt 
ctccccaccctgggagccccgcatcctctcacagaggtcgaggcaattttcagagaagttttcagggctgaggctttggctcccct 
atcctcgatatttgaatccccaaatatttttggactagcatacttaagagggggctgagttcccactatcccactccatccaattc 
cttcagtcccaaagacgagttctgtcccttccctccagctttcacctcgtgagaatcccacgagtcagatttctattttttaatat 
70 tggggagatgggccctaccgcccgtcccccgtgctgcatggaacattccataccctgtcctgggccctaggttccaaacctaatcc 

CAAACCCCACC CCCAGCT ATT T ATCCCTTT CCTGGTT CCCAAAAAGCACTT ATATCTATTATGTAT AAATAAATAT ATT ATAT ATG 
AGTGTGCGTGTGTGTGCGTGTGCGTGCGTGCGTGCGTGCGTGCGAGCTTCCTTGTTTTCAAGTGTGCTGTGGAGTTCAAAATCGCT 
TCTGGGGATTTGAGTCAGACTTTCTGGCTGTCCCTTTTTGTCACCTTTTTGTTGTTGTCTCGGCTCCTCTGGCTGTTGGAGACAGT 
CCCGGCCTCTCCCTTTATCCTTTCTCAAGTCTGTCTCGCTCAGACCACTTCCAACATGTCTCCACTCTCAATGACTCTGATCTCCG 
75 GTNTGTCTGTTAATTCTGGATTTGTCGGGGACATGCAATTTTACTTCTGTAAGTAAGTGTGACTGGGTGGTAGATTTTTTACAATC 
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TATATCGTTGAGAATTC 
MOUSE SEQUENCE - CODING 

ATGTTTCAAGCTTTTCCCGGAGACTACGACTCCGGCrCCCGGTGTAGCTCATCACCCTCCGCCGAGTCTCAGTACCTGTCTTCGGT 
5 GGACTCCTTCGGCAGTCCACCCACCGCCGCCGCCTCCCAGGAGTGCGCCGGTCTCGGGGAAATGCCCGGCTCCTTCGTGCCAACGG 

TCACCG CAATCACAACCAG CCAGGATCTTCAGTGGCTCGTG C AACCCACC CTC ATCT CTTCC ATGGCCCAGTCC CAGGGGCAG CCA 
CTGGCCTCCCAGCCTCCAGCTGTTGACCCTTATGACATGCCAGGAACCAGCTACTCAACCCCAGGCCTGAGTGCCTACAGCACTGG 
CGGGGCAAGCGGAAGTGGTGGGCCTTCAACCAGCACAACCACCAGTGGACCTGTGTCTGCCCGTCCAGCCAGAGCCAGGCCTAGAA 
GACCCCGAGAAGAGACACTTACCCCAGAAGAAGAAGAAAAGCGAAGGGTTCGCAGAGAGCGGAACAAGCTGGCTGCAGCTAAGTGC 
10 AGGAACCGTCGGAGGGAGCTGACAGATCGACTTCAGGCGGAAACTGATCAGCTTGAAGAGGAAAAGGCAGAGCTGGAGTCGGAGAT 

CGCCGAGCTGCAAAAAGAGAAGGAACGCCTGGAGTTTGTCCTGGTGGCCCACAAACCGGGCTGCAAGATCCCCTACGAAGAGGGGC 
CGGGGCCAGGCCCGCTGGCCGAGGTGAGAGATTTGCCAGGGTCAACATCCGCTAAGGAAGACGGCTTCGGCTGGCTGCTGCCGCCC 
CCTCCACCACCCCCCCTGCCCTTCCAGAGCAGCCGAGACGCACCCCCCAACCTGACGGCTTCTCTCTTTACACACAGTGAAGTTCA 
AGTCCTCGGCGACCCCTTCCCCGTTGTTAGCCCTTCGTACACTTCCTCGTTTGTCCTCACCTGCCCGGAGGTCTCCGCGTTCGCCG 
15 GCGCCCAACGCACCAGCGGCAGCGAGCAGCCGTCCGACCCGCTGAACTCGCCCTCCCTTCTTGCTCTGTAA 

HUMAN SEQUENCE - GENOMIC 

CACTAAGCACTCTCACCACCCAATGCCTGGAGTGGTTGTAGTCAGTGAGTGACACATTGCACAGTGTGTGCCCCCTGGATTGGGGG 
TGGGTGAGAGACAGCCCCCACAGTGAGTGGCACCCCTGGCCAGGGCCTGGGACAAGTCTGTATCCAAGGGTGGCTCTCTGCTTAGG 
20 TCTGTGTTTGTACCTGGGTGTGTCTGTGTCTGCCCTACTCTGTGCATACTCATATATGTGAACCCGTGTGTGTGTGTGTAGTTGTG 

AGTGTGTGTGGAAGAGGCTGCATGGCAGTGGAAGCTAGGTGTGTGATTCGTGTATCTGTGTGCCTAGAGTGCCTTGTTCTATAGAT 
TTGGATGCCACTCCAAGCAAGTCAGTGGGTCTTTTTGTTTTTTGTTTTTTGAGATGGAATCTCACTCTGTTGCCCAGGCTGGAGTG 
CAGTGGCACGATCTTGGCTCACTGCAACCTCTACCTCCTGGGTTCAAGTGATTCTCCTGCCTCGGCCCCCCGAGTAGCTGGGATTA 
CAGGTGCCCACCAATACACTCAGCTAATTTGTTGTATTTTTAGTAAAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACT 
25 CCTGACCTCATGATTCTCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCGCCCGGCCAAGTCAGTGGGTC 

TTTAGGAGCTGTTTCGTACGGTGTGACTGTGAGTGAACCTTCGCACACGTGTCTGTACGGATATCTAAGAAATTCTTCAAGTAGGC 
CGGGCACAGTGGTTCAGGCCTGTAGCCTTAGCACTTTGGGAGGCCCAGGTGAGTGGATCGCTTGAGCTCAGGAGTTCGAGAACAGC 
CTGGGCAACATAGTGAGACTTCGTATCTATAAAAAATATGAAAATTAGCCAGGCATGACAGTGGGCACCTGTAGTCCCAGCTACTA 
CTTGGGGGGCTGAGGCAGGAGGATCCCTTGAGCCTGGGAGGTGGAGGCTGCAGTGAGCTGAGATCGAGCCACTGCACTCCAGCCTG 
3 0 GGCGACAGAGGGAGACCCTGTCTCAAAAAAAAAGAAAAGAAAAGAAAAAAAGAAGACATTCTTCAAGTCCACAACTCTGAGGGTAT 

CACTGTGAGAGCAGGGGTCCTAGCTCTACCCATTTGTGTGTGTGTGGAGATGTGTAAGTCTATGTAGACAAAAGTGTGTGTCATTT 
ACTGTGTTTGGGGTGTGAACACCTATGTGATGTGTTTGCACAACTGCACGTGTTTTGTTCTGTGTGTGTGATCGTGTGTTCAAATA 
AGTCATCTTGTCGCCGGGCGTGGTCGCTCATGCCTATAATCCCAGCACTTTGGGAGGCCTAGGCAGGAGGACCATTGAGCCCAGGA 
GGTCCAGACTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCGACAGCAAGACCTTGTCTCAAAACAAAAGCAAAAAC 

3 5 AAAAATAAACAAATAGTCATCAGGTGCCTGCACAGACAAAGGTGAAAGGTGTCTGCCTGTTGAGATCTGTGGATAGGGTGTATATA 

TGGACATCTCAGCCTGTCTACGTGTGTATCTGTCTCTGTCCTCACGGCAAAAGAGAGGTTGGCCGGGTGTGTGGTGGCTCACGCCT 

GTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGATCACCTGAGGTGAGGAGTTCAAAACCAGCCTGGCCAACATGGCGAAACTC 

CATCTCTTCTAAAAATACAAAAAAATTAACCGGGCGTGGTGGCACACGCTTGTAATCCCAGCTACTCAGGGAGGCTGAGGCATTAG 

AATTGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCAAGATTGCGCCACTGGACTCCAGCCTGGGCAACAGAACAAGACTCCGT 

4 0 CTCAAAAAAAAAAAAAAAAAAAAAAAGAGGCTCAGATATGTTTCTGTCTGAGAGTCTGTCAGAGTTTAGGAATTAGTAAATGAATG 

AATGGTGAAGATCCATTTACTCAACAAACATTTATTTATTTATTTATTTATTGAGACAGAGTCTCGCTCTGTCACCCAGGATGGAG 
TGCAGTGGCGCAATCTCGGCTCACTGAAGCCTCTGCCTCCTGGGTTTAAGAGAGTCTTGTGCCTCAGCCACCAAGTAGCTGGGATT 
ACAGGTGTGTGCCACTGCGCCCAGCTAATTTTTGTATATTTAGTAGAGATGGGGTTTCACCATGTTGCCCAGGCTGGTCTCGAACT 
CCTGGCCTGAAGTGATCTGCTCACCTCAGTCTCCCAATATGCTGGGATTACAGGCATGAGCCACCAGTCCTGCCTCATTTATTCTT 
45 ATATTATATTATATTGTTTTTATTTTAAATTTTTTTGTAGTGACAGGGTCTTACTATGTTGACTGGGCTGGCCTCAAACTGGCCTC 

AAGTGATTCTCCTGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACTGTGCCTGGCTTGAACAAATATTTAATAACC 
ACCTATTGGGTACCACGTGCTATGCTGGGGACAAGGCAGTGACCGGGATGGTTTTGGCCGAGCTTTCACCCAGCTCACAACCCAAT 
GAGGGAGACAAACCTATCCCCAGACAATGATGAGCCCAGATTGGCAGAGTTGGAGGGAGGGACCCCAGGAGAGGGGGCCTTGACTC 
AGCCTGGAGATCAGGGAGGGCTTCCTGGAGGAGAGGTTATGGGAGTTAAGACTTGGAGGAAAAGACTATGAGCCACAGGAAGCGAA 
50 GGGAAGAGTGACCCAGGCAGAGGGAAAAGCACCTGCAAAGGCCTGAAGTCCAGGGAGAGAGGCCAGGCATCTGGAACACAACGGGG 

AG AGGAGAG ACG AGACTAGGG CACCCTCGGAGCAGGTCG TTCAGGG CCT C AGGAGCCATGGGGAGGAG TATAATGCAGG ATGCAGG 
GGTACTGGGAGGGTCAAGCTAACAGTGTCCAATCTGGGTTACTCTGCTTCCCTGAAACTCCAGGGACATCTCCTCCAGGAAGCCCT 
AGGGATTGCTCAGTGTGGAGCGGCTCAGCCACCCAGTCACACTCACTATTCAATGCTGAGCACTGAGGAGGCAGCCGTTACTAAAT 
CAGCCTGGATTTGCCCTCCCAGAGGTCACAGTCACAACAGTCAAACACACACCTGCACGTGCACACTCATGAACGTGCCCCTCCCC 
55 TCCTCTGGAGCCTCAGAAACCCACAGACCTTGTTCCTCCCAGGGGGTGTCCCTGGGGCCAAAGCTTCTGCACTACCAGGGGGCTTG 

TTGGAAATGCAAAAGATGGCTGGGCACAGTGGCTCACACCTGTAATCCCAGCAGTTTGGGAAGCTGAGGCAGGCAGATCATTTGAG 
GTCAGGAGTTCATTTGAGGTTGGGAGTTCAAGACCAGCTTGGCCAACATAGCGAAACTCTGTCTCTACTAAAAATACAAAAAAATT 
AGCCGGGCGTGGTAGCACACGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTTTTGAACCCGAGAGGTGAAGGCT 
GC AGTG AGCCAAG ATGG CAC CACTG CACTCCAGCCTGGGTGACAGAGTGAGTCTTAAAAAAATAAT AATAAAATAGG CTGGGCGCG 
6 0 GTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGACCAA 

AATAGTGAAACCCCGTCTCTACTAAAAATACAAAAAAATTTAGCTGGGCGTAGTGGCTAACGCCTGTAATCCCAGCTACAGGCTGA 
GGCAGGAAAATTGCTTGAACCCAGGGGTGCAGAGGTTGCAGTGAGCCAAGATGGCACCATTGCACTCCAGCCTGGGCAACAACAGT 
GAAACTCCGTCTCAAAAAACAAAATACAAAAATTAGCCAGGCATGGTGGCACACACCTGTAATCCCAGCTACTCGGGAGGCTGAGG 
CAGGAGAATCACTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCTGAGATCGTGCCACTGCACTCAAGCCTGTGTAACAAGAGTGAA 
65 ATTCCGTCTCAAAATAAAATAAAATAATAAAAATAAAAAGATGACCACAGCAGATCTGCTGGCTCTCCAGGCAATTCGTGATCACC 

ACGAATTGAGAAGCGCTGCTCTCAGGCTTAACCCCCCTGTACCTCAGTTTCCTTTTCTGTACAAGGAGATCAAAACAGAATCCATG 
TAGAGGACTGACGTGGAGTGAGGCTTAACTGAGATAATGAGTGTGAAAGTGCTAAGCACAGCTTCCTAAGTGCTTGTTTTCAGCAG 
CTCCTCTTCCTCTTTTCTATTTTTTTATTTTTATTTTTTTTGGGGGGGGAACAGGGTCTCGCTCTGTTGCCCAGGCTGGAGTATAG 
TGGCAGAGTCATAGCTCACTGCAACCTCAATCTCTCAGGGCTCAAGTGATGCCCGTGCCTCAGCCTCCTGAGTGGCTGGGACTACA 
70 GGTGTGTGCCACCATGCCCAGCTAATTTTTAAATTTCTTGTAGAGGTTGGGGGTGGGTCTCACTATGTTGCCCAGGCTGGTCTTGT 

ACTCCTGGCCTCTGGCGATCCTCTTACCTAGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCACACCCAGCCCTCCTCCT 
CCTCTGTATTATTAAATTTCAGAGCTGGAAAGAAATTTCGAAGACCGCCATCACTCAACCTTCTTGCTCTACAGATGGGGGAACTG 
AGGAACAGAGGAGCAGAGGTTTGGCCAGAGGAAGGTGGGAAGGACGTGGTGTGGCTGGCCTTCACAGACTCTGCCGGGGGCTGTTT 
ACAGGATACT CTG AGGAAAG CCAGGATGGGCACTGATAC CCACCTCCACC CTGCGGG AGGCAGAAGG CTAAGGCT CCCCCAG CCGT 
75 CTCCCCCAAGCAGAGCTGAGCCCTTGGGAGCCAGGGCAGAGATGCAACCCTCTCCCCCATGCTCAGGTCCTCCTCCTCCTGGAAGC 
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tctccttccaagaggagcctcttattttattttttattattattatttttgagacaaggtctcactttgtcacccaggctggaagt 

GCCGTGGCATGATCATGGCTCACTGAAGCCTTGCCCTCCCCAAGCTCAAGTGATCCTCTCACCTCAGCCTCCCAAATAGCTGAGAC 
TACAGGCACACGCCACCACCCCTGGCTAGTTTTTGTATTTTtAGTAGAGATGGGGTCTTGCCATTGTCCAGGCTGGTCTTGAACTC 
CCGGGCTCAAGTGATCTGCCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGACACTGAGCCTGGCAAGGAATGAGCCT 
5 TATGGAGAAGAACTTGATTTACCCACTCCATGCTCTGCAGGCAGGTGTGTCATGTCTGTGAGTGCAGGTGTGTGTGTGTGTGTGTA 

TGTGTGTGTGTGTGTGTCTCCAGGGCCAATTTCTCCCTTAGGCCCAGGGGCACAGTGCCTAGGGCCCATGATAAATTTAACCGACC 
CACGGATATGGGT CAGGAGGGT AT ACATGTATAAAGTTCAGG AAGACTTTGTTTTAGTAACAAAACG AGCATG T ACAATCTGT CAG 
GAGCCTTATGATATCTTCCCACCAGTCTCATGAGTGGGCACTACATCTTGTTCTCCTTTGTCGGGTAGGGAAACTGAGGCCCCGGA 
TGTCCTAGCTCAAGTTCACCAAGCTACTTGGTGATAGAAGCGGAACATAAGCCTAGGCCACCTAGCTTCTGGGTCTGCGATCGTGT 

10 gaggataaatgcccagtgtgttcgtgaacatgagcatccctgtgtgaataaattgacatacataaacccatttaataaatttcaaa 

GCCAGGCGCCGTGGCTTACTCCTGCAATCTCAGCGCTCTGGGAGGCTGAGGTGGGAGGATCGCTTGAAGCCAGGAGTTTGAGATCA 

gcctgcaacaaagtgagaccctgactctaaaaacatttttttgaataaaaaaattaggctggacacagtggctcacgcctgtaatc 

CCAGCACTTTGGGAGGCCAAGGTGGGTGGATCACTTGAGGTCAGGAGTTTGAGACCAGCCTGGTCAACAGGGTGAAACCCTTTCTC 
TACTAAAAATAGAAAAATTAGCCAGGCGTGGTGGCACATGCCTGTAATCCCACCTACTGGGGAGGCTGAGGCCGGAAAATTGCTTG 
15 AATCTGGGAGGTAGAGGTTGCAGTGAGCCAAGATCATGCCATTGCACTCCAGCCTGGGCGAAGAAACGAGACTCTGTCTCAAAAAA 

AAAAAAAAAAAATTAGTCAAGCATGGTGGTACGCACCTGTAGTTGTTAGTTACTTGGGAGGCTGAAGCAGGAGGATTACTTGAGGC 
CAGGAGTTCGAGGTTACAGTGAACTATGATTGCATCACTGCACTCTAGCCTGGATGACAGAGCAAGATCCTATCTCAAAATAATAC 
TAATAGTTCAAGGAACAGACTTTGAAGCCTGACACCCTGCATGGTGTTATTCCAGCTTTGCTACTTACTTGCTGTGTGACTCTGGG 
TGAATAACTTAACCTCTCTGGGCTTCTGTTTCCCTTCCTGTAAAATGATCATTTGTACCTCACAGGAGTGTTGTGAGAATTAAATA 
20 AGTTAATATAAGCTCTTGGGAAGAATTAGCTCTTGTTATGGTTGTGTGAAGAGCTTTACACGAGTCCCTCTGCAGGATGCATGGTT 

GTTGGTCTGTGTGTGTGTATATATATATATGTGTGTGTGTATGTGTGTATCTATGTGTATATGTGTATATGTGTGTGTTGCTCTCT 
TGATCTCTGAGTGTTGTGTGTGTGTCAATGTGTGAGATCATATATGCACCTTTAGTAAAGATCTAGGGGTCTCTGTGTGTTTTGGG 
GGTCTGTACCTGTCCTTGGCTGTACACCTGAACCCTACGTCTTCTTGTGTGTGTAGGGATGTGTGTCATGTGTGTTGATAACCATA 
TGACAGTGTGTGTTTCCACATGCCAGTGTGTGTCTGTGAAGCTGTTTCrATGTGGCTGTGGGTGATTGCCCACGCGTGACCTGGTG 
25 AGCGGCTGTGTGGAAGTCTGTGTTGCCTGTGTCGGGTGTGGAGTCTCTGGCCAGCCAGGGTAGGTCTTTGCATGTTTCCTTTATTC 

CATGGAGGAGGAGATGAGGGGCTTGGATGAGACAGAAGAATGAGGGGTCACTCCCTGTCTGATGCTGGGGCCGAGTCACTGCCTAC 
TAGTGGCTGCTGTGTCATCTCCCAGTCTCTGTCCCTCCCTCCTGGCTGGTGGCAGACAGAGGGGGCGTGGAGGAACAGGGCAGGGG 
GTGGGCTTGAGGCTGGACTTTTGTCTGGAAACTTGAACCTCCACCTATGCCCCCCACGTCCCTCTAGTCTTCCACATCTCCCTACA 
CCCTCCCTACTATTGGGGCAGGGAATCAGGACTCCCTGAAAATTAAGAACCATCGCCTTGGCTCTGCCACAGGCTTGCTGTGTAGC 
30 CCGGAGACAGGCCCTGCCCCTCTCTCAACCTGTGAAATTCAATGTTTTAAAAGTGCTTCTTCCTTTGTGCCCAGGGCTGGGCCAGG 

CTGTGCACTGGGAGGGAAGTGCTGGGTTCTCTGAGGTTTGTGAAATAGCTGGTAGCACCCTTCCCAGTGGGTGCTTAAGAGTTGGG 
GGCTGTAGCATCTGAAATACCCAAGTCAGTGCAGGCATAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGACCGAGGCAGGCG 
GATCACCTGAGGTTGGGAGTTCGAAACCAGCCTGGCCAACATGGTGAAACCCCCATCTCTATTAAAAATACAAAAGTTAGGCCGGG 
CACAGTGGCTTACGCCTGTAATCCCAGCATTTAAGAAGGCCAAGGCGGGAGGATCACCTGAGTTTGGGAGTTTGAGAGCAGCCTGA 

3 5 CCAATATGGAGAAACTCTGTCTCTACTAAAAATACAAAAAAACTAGCCAGGCATGGTGGCACATGCCTGTAATCCCAGCTACTCGG 

GAGGCTGAGGCAGGAGAAGCACTTCAACCCGGGAGGCGGAGGTTGCGGTGAGCCGAGATCGTGCCATTGCACTCCAGCCTGGGCAA 

CAAG AG CAAAACT CTGT CT CAAAAAACAAAACAG AACAAAACAAAAAT T AGC CAGG T GTGG TGG CGCA CA C CTG T AAT C CC AG CT A 
CTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGATGTAGGCTGCAGTGAGCCGAGATTGTGGCACTGCACTCCAGCCTG 
GGCAACAGAGTGAGACTCTGTCAAAAAAAAAAAAAAAAAACGTCAGATTCATGAACCCCATTTGCTAAGAAGATTTGCTCAGGTAG 

4 0 TCACCTGTACCCCTGTGAGCCAAGATTGCAACAGTACATGCTAAGAGCAGTAAGAAGGAGTTTGTAAAGCTTAGAAAGACCTGACA 

ggccaggcgctgtggctcacgcctgtaatctcgacacttcgggaggccgaggcaggcggatcaccaggtcaggagttcaagaccat 

CCTGACCAATATGGTGAAACCCCGTCTGTACTAAACATATAAAAATTAGCTTGACGTGGTGGCCCGCGCCTGTAGTCCAGCAACTC 

GAGAGGCTAAGGTGAGGCGGAGGTTGCAGTGAGCCGAGATCGCCACTGCACTCCAGCCTGGCGGCAGAGCAAGACTCCGTCTCAAA 

aaaaaaaaaaaaaaaaaaaaaaaaagacctgacaagtgaaagctactaatattgccattatcatttaaaaaaaccccagacacagg 
45 TTTTTCAGGGAGTTTCATC CAACC AGGC AGGTCT CAG AAAT CAGAAAAGAAATGGAAAGG GTAGGAAATCTGGAGTTTG AC AATT C 

TGAGTTTGAATTTCTTGTGATGGGATCTTGGGCAAGTCATTTAACCTCCCTGAGTATCATTTTTTTCTTTTATAAAATGAAGATTT 
TTCTCTCTTAACCTTCCAGAGCTGTTTTAAGGATTACAAATCTTCTACTGAAAGGCGTAGCACAGGAGCTGTGCTTGGCAAGTGCC 
AAATACAAGGCATTAATTATTATTATTAGAATTAATAATAATATCCCCTCCCTCTTACACATTCTTTGTCTCCGGGTGGATTAAAA 
GGTGGAAGGAGAGGCTACCAACACCATCAGAAGAGAGGCTTCTCTCTAAGTTTCATTTCCCATCTCCTCCAAATCCGCATCCCTCC 
50 CAAACGCCGGACCTG TAAGGCC AGCAGGGT C CAAG AC ACACAT CCTTTG C CCAGCGGGG AAGATTAAAG CTAAAG CT CAG AG AGG G 

AAAACATTTCCTAAGCTCGCACAGCGAATCAGGACAGAAACCAGGACGAGCCTCGGAATCCCTCCATTACCTCCACTTTCACCTGA 
GCATCACAGCCCGCTCGGGACTCAGTTTCCCCACCTACGTGACCACACCACACTAATCAGGGTCTCCTTTTGGAGATCTGCTCTTC 
TTCTCGAATGGGGGCGCTGCACCATCGGTAGAACAGGGTAGGTGGGGGCGCCAGAGGTGAAGGGGACCTGCAGGCTGGGGTCTTCC 
CCGCCCGGGTCAGCGGGGTCCCTGCGGGGCTAGTCTAAGCGCCTATTATTACCAGCCCCCGGGGCGGCGTTGCACTGCGCAGGCGC 
55 GGGCGGGGCGCGGGCGCGCGCGCGAGCGAGCGAGGGATTCCCTCTGACGTCATTGCTAGGATACCAAACAAACACTCCGCCGCGCC 

GGCCGAGCTCCTTATATGGCTAATTGCGTCACAGGAACTCCGGGAAGGCGGGGCCGGGATCCCCTCCCGCCGAGTGGCCCGGAACG 
CAACCCCCGAGACCCCCAGGGCCCCGAGGGTCATGCAAGTGACCAGATCGAGTCTAGAACAGACCTCTTGCTGGACAGTGCGGGAC 
TCGATTTGGCGGGGCCGGAGATTTGGGGAAGTTTGTCCAGCAAGGGGCGGGTGACGTAAGCAGGGGGGCGGGTCCCGGGCATATAA 
ATACAGGCTGGCGGGTCTGTGCTTCATTCATAAGACTCAGAGCTACGGCCACGGCAGGGACACGCGGAACC7LAGACTTGGAAACTT 
60 GATTGTTGTGGTTCTTCTTGGGGGTTATGAAATTTCATTAATCTTTTTTTTTCCGGGGAGAAAGTTTTTGGAAAGATTCTTCCAGA 

GTGGAGGAGACCGTAGCTGAAGCTGATTCTGTACAGCGGGACAGCGCTTTCTGCCCCTGGGGGAGCAACCCCTCCCTCGCCCCTGG 

GTCCTACGGAGCCTGCACTTTCAAGAGGTACAGCGGCATCCTGTGGGGGCCTGGGCACCGCAGGAAGACTGCACAGAAACTTTGCC 

attgttggaacgggacgttgctccttccccgagcttccccggacagcgtactttgaggactcgctcagctcaccggggactcccac 
65 ggctcaccccggacttgcaccttacttccccaacccggccatagccttggcttcccggcgacctcagcgtggtcacaggggccccc 

CTGTGCCCAGGGAAATGTTTCAGGCTTTCCCCGGAGACTACGACTCCGGCTCCCGGTGCAGCTCCTCACCCTCTGCCGAGTCTCAA 
TATCTGTCTTCGGTGGACTCCTTCGGCAGTCCACCCACCGCCGCCGCCTCCCAGGTAAGTTTTTGATAGTAGGGGTGCTGCTTTGT 

aggttttattttttaagtcaagggtgaaaagaataaaccccaacccccacaaaaaggcgcatcagaaccctagatctgagatggaa 

AAGGCTCACAGCGCACTTTGCAAACTGCAAAGAGTCGGGAGATGTTTGCAATTGGTTGCGTGCGTGGAGCGCAAGGAGGGAACGCG 
70 GCAGGGAGGGTAGGCTTTGGGGCGAGGTGGGGGTGGGGTGGGTAATGCGCTGCTCAATGCAACGTGTATGCGGTAGCGGGGCTGAG 

AACTTTGAGCCGGCCCCGGGACTGCCCCCTGCTCGGGTCCCAGACCTGAAGCTAGCGCAGTTAGGCAGGTGGGGGAAATCCCGGGG 
AAGCTTCCAGCAGTCTCTTTTCCTTTCCTCCTCCTTCGGAGCGCCCACTTCGGTGCCGGGTCGCCCTCCACCCATCGGGAAGAGGG 
GCCTCGAACCCTCAGCCGCGCTGCCTCCGCCTCCTGCGCGGAGACGTAACGGGGGACCCGTGCGTAACGGCTGACGCGCTGGAATC 
CTCCGTCTGACGCGGGGCACGCACGGCGCGCGGCGCCCCCTTCGTCCGCCCCGCCCCTGACGTCCCGGGAGCGTTCTATTTTGGAA 
75 CGCGGGGGCCACGTTGCTAAGGGAGGGGGCAGCCCGGCGTTTCGATTGGCCGCCGGGGCGCACGCCTTGGCCAATCAGCTTTCCCT 
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tcctatttgtagggtgcattttccttcccccctctctgtccccggaacccgtggttccttggcggctgggtctcttttcggcgcct 
ctagaggcagagggaggggatccctgtcgtgacaagagcgcctgtctgcgacccaatggatctgcgaggcccttgcggggatctag 
tccctgggctctcaggagaagggggtgtctgcttgtgtgctggcgtttcttggagagatacggtggctgtcaccctcttctccagg 
cacacacagacacattcccactccctctgctcctcatgcccggttcctccggtgtgtcccaagacaggactagaaccgcgaaccga 
5 agggcaaccagccaggtggtctccaggagctccgccccctctgggttcccaggactctgattggtcggcgagccagcccttccctc 

accacgccccccgagagagtagttaagccttcagagcagttccaggagtccatttacgggaggggggagatgagcgctgctgaggc 
ttgggggctcaggtcccgcaccattccccctccgcgacaatctgagagagctccagtggttacttttatctacctgtccgttcacc 
ctaaactgtcactcgtcagtctcactctgagaagagacagtaacttgaaacgttgttctaaactcctaggcccgtcccccaaacac 
ccttttgactgggacccccgcccctgcatgggacctcgcgcagaggggggtgtgtatgtgtgtgagtgtagaggaaggcttggcct 
10 aaggcctctccttctccctccccttgcctctggggtgggggtggggtgttgtggctgtgtgtgtggctgtggctccgtcccggggg 

ttctgtcacccggctgtgtccagcctcctctccaccccccatacctaagagtcaccaacccggggtgtgattcaccacccgctgga 
accgtgcaacctttccccgaggaagaaggaggaggtagaagccagttgagcagaaatcctctcattaaccactgcgtcacggtgta 
gtggaagggtgggtgttgtggctttttccctgtgacacacacatccacactcgctcaccctgtgctcactcacggggtcggtgtgt 

15 cggtctcggggaaatgcccggttccttcgtgcccacggtcaccgcgatcacaaccagccaggacctccagtggcttgtgcaaccca 

ccctcatctcttccatggcccagtcccaggggcagccactggcctcccagcccccggtcgtcgacccctacgacatgccgggaacc 
agctactccacaccaggcatgagtggctacagcagtggcggagcgagtggcagtggtgggccttccaccagcggaactaccagtgg 
gcctgggcctgcccgcccagcccgagcccggcctaggagaccccgagaggagacggtgagtaagggacatcagaacttggcctggg 
tagggggaagcaagagaggcaggaagtttcttatgaatggaggggggctccactaaggcctcagtgttacagaaaccccaagatcc 
20 ttgctacacgagcgaggaccggaggcttgttttttggctcttgggggttctgaaagaagtagaggttcgggatgggtggaggagtg 

ctgtatccccaaatctcatggcctctatctccctgactcagctcaccccagaggaagaggagaagcgaagggtgcgccgggaacga 
aataaactagcagcagctaaatgcaggaaccggcggagggagctgaccgaccgactccaggcggtgaggacaggccctggggtggg 
agaggggatgttgaggggagctctctccccattctctgccccctctccacctgtacccttatcctgggttgagaactagacgttcc 
acacatggaactaggtactgctgtggccagactgggtagcccagggcacaaacacagacccccatggacttaagtcaactcctggt 
25 cccccccccatttcctgaccccacggactactctcctagccttcatttcatcccaaggggccacatggggcccttgaggagagggg 

cgcccccatcatttctcccatctggtcttcagcaagtaacaacccattttgcctcagtttctccatctctgcaaaccctcatcaaa 
tctcccgggctctttctacccttaacactctggaaagcctgtgaaatgaaattattccacctcctgccctagccacccacagctct 
cctggtgctggtggcatcccccaaaacccactcccttcctacgtcctcccttggtctgagagttccctgctgtatgcctgcagggt 

GAGCTGTTACTCCTTGAGGGAACAAGGGAATTGTCAACTTTCCTTCTCTACTTTTTCTCTTCCCCGGGAGGTAGAGAGGGAGGGGT 
30 AATAGAAGGGAACACATTAAAAACACATAACAGTGGCTCATGCCTGTGATCCCAGCACTTTGAGAGGCCAAGGCAGGAGGATTGCT 

TGAGCCCAGGAGTTTGAGACCAGCCTGGGAAACATAGGGAGGACTTGTCTCTACCAAGAAAAAAAAAAATTAGTTGGGCATGGTGG 
TGCACACCACTGTGGTCCCAGCTACTATGGAGGCTTTAGTGGGAGGATCGCTTGAGCCGAGGAGGTCCAGGCTGCAGTGAGCCATG 
ATTGCACTATTGCACTCCAGCCTGGGGGACAGAGCGAGACTCTGGCTCAAAAGCAAAACAAAACCAACCACATAACGATTGTTCAT 

tcattcaacaaacctcctgcacaccagaaacttccccataaacctggccccttctgtaccatcctttggacagatgggggaaactg 
35 aggttcctggaaggcaagacccttgccccaactcccatggccaccaggactccatctcaggaggtgttttttctcagcccggggct 

GCCTTCCAGCAGCAAGTCCAAGGGAGCCATGACCCGAGTTTCCCGGTCACTGACATGOTTTTTTCTCCTTCCTCTCTCTCTTCTGT 
GACCTGGCCTCCCTGGCCTCAGGAGACAGATCAGTTGGAGGAAGAAAAAGCAGAGCTGGAGTCGGAGATCGCCGAGCTCCAAAAGG 
AGAAGGAACGTCTGGAGTTTGTGCTGGTGGCCCACAAACCGGGCTGCAAGATCCCCTACGAAGAGGGGCCCGGGCCGGGCCCGCTG 
GCGGAGGTGAGAGATTTGCCGGGCTCAGCACCGGCTAAGGAAGATGGCTTCAGCTGGCTGCTGCCGCCCCCGCCACCACCGCCCCT 
40 GCCCTTCCAGACCAGCCAAGACGCACCCCCCAACCTGACGGCTTCTCTCTTTACACACAGTGAAGTTCAAGTCCTCGGCGACCCCT 

TCCCCGTTGTTAACCCTTCGTACACTTCTTCGTTTGTCCTCACCTGCCCGGAGGTCTCCGCGTTCGCCGGCGCCCAACGCACCAGC 
GGCAGTGACCAGCCTTCCGATCCCCTGAACTCGCCCTCCCTCCTCGCTCTGTGAACTCTTTAGACACACAAAACAAACAAACACAT 
GGGGGAGAGAGACTTGGAAGAGGAGGAGGAGGAGGAGAAGGAGGAGAGAGAGGGGAAGAGACAAAGTGGGTGTGTGGCCTCCCTGG 
CTCCTCCGTCTGACCCTCTGCGGCCACTGCGCCACTGCCATCGGACAGGAGGATTCCTTGTGTTTTGTCCTGCCTCTTGTTTCTGT 
4 5 GCCCCGGCGAGGCCGGAGAGCTGGTGACTTTGGGGACAGGGGGTGGGAAGGGGATGGACACCCCCAGCTGACTGTTGGCTCTCTGA 

CGTCAACCCAAGCTCTGGGGATGGGTGGGGAGGGGGGCGGGTGACGCCCACCTTCGGGCAGTCCTGTGTGAGGATTAAGGGACGGG 
GGTGGGAGGTAGGCTGTGGGGTGGGCTGGAGTCCTCTCCAGAGAGGCTCAACAAGGAAAAATGCCACTCCCTACCCAATGTCTCCC 
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GATCCTCTTTACTCTGGGCAGAAGTGAGCCCCCCCCTTAAAGGGAATTCGATGCCCCCCTAGAATAATCTCATCCCCCCACCCGAC 

TTCTTTTGAAATGTGAACGTCCTTCCTTGACTGTCTAGCCACTCCCTCCCAGAAAAACTGGCTCTGATTGGAATTTCTGGCCTCCT 

AAGGCTCCCCACCCCGAAATCAGCCCCCAGCCTTGTTTCTGATGACAGTGTTATCCCAAGACCCTGCCCCCTGCCAGCCGACCCTC 

CTGGCCTTCCTCGTTGGGCCGCTCTGATTTCAGGCAGCAGGGGCTGCTGTGATGCCGTCCTGCTGGAGTGATTTATACTGTGAAAT 

GAGTTGGCCAGATTGTGGGGTGCAGCTGGGTGGGGCAGCACACCTCTGGGGGGATAATGTCCCCACTCCCGAAAGCCTTTCCTCGG 

TCTCCCTTCCGTCCATCCCCCTTCTTCCTCCCCTCAACAGTGAGTTAGACTCAAGGGGGTGACAGAACCGAGAAGGGGGTGACAGT 

CCTCCATCCACGTGGCCTCTCTCTCTCTCCTCAGGACCCTCAGCCCTGGCCTTTTTCTTTAAGGTCCCCCGACCAATCCCCAGCCT 

aggacgccaacttctcccaccccttggcccctcacatcctctccaggaagggagtgaggggctgtgacatttttccggagaagatt 

TCAGAGCTGAGGCTTTGGTACCCCCAAACCCCCAATATTTTTGGACTGGCAGACTCAAGGGGCTGGAATCTCATGATTCCATGCCC 

GAGTCCGCCCATCCCTGACCATGGTTTTGGCTCTCCCACCCCGCCGTTCCCTGCGCTTCATCTCATGAGGATTTCTTTATGAGGCA 

aatttatattttttaatatcggggggtggaccacgccgccctccatccgtgctgcatgaaaaacattccacgtgccccttgtcgcg 

CGTCTCCCATCCTGATCCCAGACCCATTCCTTAGCTATTTATCCCTTTCCTGGTTTCCGAAAGGCAATTATATCTATTATGTATAA 

GTAAATATATTATATATGGATGTGTGTGTGTGCGTGCGCGTGAGTGTGTGAGCGCTTCTGCAGCCTCGGCCTAGGTCACGTTGGCC 

CTCAAAGCGAGCCGTTGAATTGGAAACTGCTTCTAGAAACTCTGGCTCAGCCTGTCTCGGGCTGACCCTTTTCTGATCGTCTCGGC 

CCCTCTGATTGTTCCCGATGGTCTCTCTCCCTCTGTCTTTTCTCCTCCGCCTGTGTCCATCTGACCGTTTTCACTTGTCTCCTTTC 

TGACTGTCCCTGCCAATGCTCCAGCTGTCGTCTGACTCTGGGTTCGTTGGGGACATGAGATTTTATTTTTTGTGAGTGAGACTGAG 

GGATCGTAGATTTTTACAATCTGTATCTTTGACAATTCTGGGTGCGAGTGTGAGAGTGTGAGCAGGGCTTGCTCCTGCCAACCACA 

ATTCAATGAATCCCCGACCCCCCTACCCCATGCTGTACTTGTGGTTCTCTTTTTGTATTTTGCATCTGACCCCGGGGGGCTGGGAC 

agattggcaatgggccgtcccctctccccttggttctgcactgttgccaataaaaagctcttaaaaacgcattcgccaggctacag 

tgtttatttcctcctaacacccattgcctggcttccttttagtaagagaggatgaggttagattgtcgaaggactacacacacaca 

gagatcatacacccatgcacacacacacacagacacacacctatgcaggaactccttctagtcaatgggtctacagcaggataaaa 

ggaaggcagacagtcaggaggacttcctgtactcgcaggcagtgcctcctactagaaaaagtaagtggctacagctgggcgcagtg 

gcttgcgcctgtaatcccagcattttgggaggccaagatgggcggatcacttgaggtcaggagtttgagaccagccttgccaagat 

ggtgaaaccctgtctctacaaaaaatacaaaaattagcctggtgtggtggtgcacacctgtaatcccaggctacttgagaggttga 

ggcaggagaatcactttaacttaggaggcagaggttgcagtgacacaagattgcaccactgcactccagcctgggtgacaaagtga 

aactgtcaaaaaaaaaaaaaaaagtaaggggtcagaaggttagcctgcaggtgtgggatcacagaggtctcctagtgatggagctt 

gtatgctctatgggttaaaaacagacgctaaggagataaactatacacagaagaagcttaatgggctgtgcacagtggcttgcact 
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tgcaatcccagctctttcggaggccgaggtaggaggctaggagttcgagaacagcctggggcaacatagtgagacaccccccaccc 

caacccatctcattatgttgagaaaaaaaaaaaaaagaggatcttgagaaacttgcacagcaaactactaaagaccactcaggcta 

ggaatgaggcgtcatcttggattttttacaaactacaactacaaaaaacaattattttacactgaagatgtgtttccttttgtttt 

5 ccccattgcaaaatcctagccgtctcttatttg cataacagcaagtcctctgggaattgaggtgagggtccaggggtcgctcagac 

gctttggtaaatcaataagcaagggaatttgtcatggtggaatccatttattaattcactcaaaaaaatgtgctaagcacctaccc 
aactgtgctggqagttggggacactatagggactgagcctcaggtcttgccctcctggggctcacagtccattgggggacacacac 
cgttgccagtcagggacaacctaaagtggattgggtttgggaagcccatggggctagggaagcacagcagggacacctagcttgga 
ctgggagtcgggaaaaacttcctggcggaggggacagctgagctgagtcctagaggaggatagagagtatagaaagaaatagaaaa 
q aggccaaggccaagaaaatagcacagccatagatctgttggtggggagaaggcttgatacattgagaacgcttagagggtcgggtg 

cgatggctcatgcctgtaatcccagcactttgggaggccgaggtgggtggatcacctgaggtcaggcattcaagaccagtctggcc 
aacgtggcgaaaccccgtctctactaaaaaatatatatatatatatacaaaaaattagctaggcatggtggtgggcacctgtgatc 
ccagctactcgggaggctgaggcaggagaatcgcttgaacctggaaagtggacattgcagtgagctgagattgtgccactgcactc 
cagcctgggcaacacagcgagactctgtctcaaaaaaaaaaaaaaaagaaagaaaaaaaagagaaaactcagagattcgtggagac 
15 tggaaccacgggtgtggagagaggggttagtagagaccagattctgcaggtactataatgacattcccaggctaaggagtttagat 

cttttcttcagggcactggggagctattgcaggttttgaacacgagaggggcaggggcaggtttgtgatttaggaaagacccctct 
ggccccagactgagcgtgactggaagggagaggagtgagactgagcaggagaccagggaggaagtggggtggggaccctgcagggt 
ggggtgaggaggagtccagaacagggccagggacatgggacagagaggaggggaaggattcaggagacactcgggaggcaggacag 
ttgggcttggtgagcagccggcttgggaaggaaaatacagggcagtaataaatagcatgggtcaagtggtctgagtgaggctggga 
20 gtggtggcacgcacctatggtcccagctactcaggaggctgaggtgggaggattgcttgagcctggaagtttgaggctgcagtgag 

ctatgatcgtaccgctgcactccactttcggtgacagagtaagaccctgtctcaaaaaaaaaaaaaaaaaggaaaaaaaaaaaaag 
acactgcctatgagttaaccctgctctacaaggagcagtttttaaagtaaaattaaaaaaaaaaaaaaaaaagaaagaaagaaaga 
aagaaagagagagaaaaaagaaaaaaggctgggttgccttggacaacagacttcatctccctgagcctccatttcctcatctgtag 
aatgggggctgttaagaggagttgcaaggcttgtgcatgccagcagtaagtgcagagtgacggtgcaattatcattacccccatca 

2 5 tctttattggggtcagcctgaaccctcgatatcccataatattcacccccatccttcaagggtctgccctaatgttcccatgacac 

ccgaccagctcagctctccttatgagagggcctcacttttctattccctttgcagccgttatcccctttgtagttgttaattaagt 

gtgtaattacatgatggcttaatgtttgtctcccccactgggctgactgcaccaggagaccaaggccagggctgtcacccaccgct 

gcgtcctcagcaaatgcttgtttgatgagtgaatgacagatgaacaaatgggcaagtatttgactgattaatcacggcatgcgtga 

TTAAATAAATGAGTGAGCAAACGACTGAATGAGTAAGCAATTGAAGGGGAGAGATCTAGGATAATTTCCAAACTfeCCAATATCCCA 

3 0 GAACTGGGTAGATGACTTTTTCTCCGTCTTTTGGAGTGGGTTTTTATACTCCGGAGGGGG AAATAAGT AACGACAATCAGAGATCG 

GAGTGACAGAGAATGAGTTTGCGATGCGGAAGGCCGCAGCGACCTCTCCAGGTGCAGGCTGGAGGAGCGCCTCCCGGGCAACAAGC 

AAAATAAGTCCGGTTCGATAAGTAAGATTCAAGGCGCTTAGTTACTACCGCCCGAAAGGTGGAATTGAACCACTCTGTCGCTAGAC 

AGCTACAGGTTTGAAGCCTGCACCCCAGACCACTGAGGATCATCCGGGCAGGACAACCTTCTTCCCGCGCAGCTATATAAGGATCG 

CAAAAGCTTACCTTTTAGAGTTATGGTCGCGTCCTTTGGAAAGGTGTGAGATGGTTGACTTCAAGGGCTATAAGTTCTCCCCACTC 

3 5 ATTTATCGTGAGAGATGTCCTTGTAAAACGTTGCCTTCACTTCATATAGTATGAATCATCCTCGCTCCCCAAACCGTCTCATTTAC 

AT AG CGCCACGC ATTCTGGG AAG CAGCGTTTG AGCACCTGGCAAG CTGTTAAAGGGC CCAGG AC C CCCTTTTTCCAAAATGAAAAG 
T CAG CTTTTTAAGAGG AG AG ATTCATGATTCGGCATTCAGAAG CG CCTTCTCGG AAAATT CCGAATTCTCTTTCTG CGG AGGAGTG 
GTGAGTGGGTTCCTGTTAGAGTCTGATTCACCCTGGCCCCAAAGGCGCTGAGCAGGCGGCTATAGGGCTGGTGCGACACCTGCTGT 
TCTTTTATGGAATTGCGTAGGCCGATGGAGCTCCGCGTTCATTCAAACGTTTATTGAGCGTCTACTGAGTCCCAGGAACTGTCTCG 

4 0 GTGCTGGTGACGACAGACATCCTGTCCCGATTGAGTTTAAACACTAGACATAACCAATTTCTGCACTTGCGTTTT ATGGTTGG AGA 

AACTG AGACAGACTCAG AAAC GGATAGTAC CATATTCCGGTT AAAACAG C CCATCCACTT AGGGAAAT CGAACTTG TGTTACAATT 

TTTATTACAAAAAAGGTGATTCTTTTTTCTTAAATTTTTACATATTTAGGAGGTACAGGTGCCGATTTCTACATGCATATGTTGAT 
TGCATCGTGGTGAAATCTGGGCTTTTAGGTGTACTCATCACGAAAAATTATTCAATATTCTAAGTCAGTGATTCTTTGACAATACC 
ATTCTCCTGCATGAAACTCTCCCATGACTTCCATTTCAGAGTAAAAGTCAAAGTACTCACCCTGCTTTACAAATCCCTGTAATCCA 
45 GCCCCTTTGGTCCCTCTGACCCTGTCTCACATACTCCTCTTCCCTTGGATATTATTGGATTTAGGCACACAGATGTCTTGCTGCAC 

ACATGGATCATGCTACCACCACAGGGACTTTGTGCTTGCCGATCCCCTAGCCTGGATCTCCTCTTCACATGTTCCCATGGCTCATC 
GCCTCCCTTCACTCTGTCATCTGATCAAATGTCAATACCAAAAACTCACTGAGTGACCAGCACTCAGTGGGGCCTTCCCTGATCCC 
AGTTTAAAATAGCGAGTGGCGGCCGGGCGCGGTAGCTCACGCCTGTAACCCCAGCACTTTGGGATGCCAAAGCGGGTGGATCACGA 
GATCAGGAGATGGAGACCATCCTGGCTAACACGGTGAAACCTTGTCTCTACTAAAAATACAAAACATTAGCTGGGCGTGGTGGCGG 
50 GCGCCTGTAGTCCCAGCTACTCGGGAGCCTGAGGCAGGAGAATGGAGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCTGAGATTGC 

TCCACTGCACTCCAGCCTGGGGG ACAGAGCG AGGCTCCGTCTCAATAAATAAT AAAT AAATAAAATAG CTAGTGGCTGGG ATCGGT 

GGCTCAGGGCCTGTAATCCCAGAACTTTGGGAGGCCGAGGCGGGTGGATCACCTGAGGTCAGGAGTTCGAGGCCAGCCTGGCCAAC 

ATGGTGAAACCCCGTCTCCACGAATGATACAAAAATTAGTCAGGCATAGTGGCTCACGCCTGTAATCCCAGCTACTCGGGAGTTTG 

AGGCAGGAGAACCGCTTGAACCGGGGAGGCAGAGGTTGCAGTGAGCTGAGATGGTGCCATTGTACTCCAGCCTTGGTGAAAAGAGC 

5 5 AAAACTCCATCTCCAAATAAAAGTAATAATAATAATAAATAAAATAAAAA'rf TTTAAAAAGCGAGCTCTGTCACTCTATCCCCTTA 

ccctgctagacatttccccaccactctgatcaccacctgccattttctgtgtctatttgcttaccgtctgtctgcttctgtagaat 

ATCAGCACCATGAAACTATGCACTTTATTTTTGATCATTGCTGTATCTCTAGTGCCTAAAAAGTGCTTGAGAACATAGCAGATGTT 
CAGTAAATGTTTGTGGAATGAATAAAAGAATATCATCACTGTCTTTTTTTCATTCTTCTTCCAGACAGGATCTTACTTTGTCACCC 
AGGCTGGAATGCAGTGGCGCAAAAACGGCTCACTGCAGCCTCGACCTCCCAAGCTCAAGTGATCCTCTTGCCTCAGCCTCCCTGGG 
60 ATGACAGGCATATACCATCACGCCCAGCTAATTTTAATTTTTTTTGTAGAAACAGGGGCCTCACTTTGTTGCCCAGACTGGCCTCG 

aactcctggcctcaagtgatgcttctgccttgggctcctaaagtgctggaatttcacgcgtgagccacagcacctggcctcactat 

CCTTCTTTCAGC CTCAGTTTTCT CATTTGTAT AAC CAG ACTAGTACAACTGATCTCACTGG AG AAAT CATG ATAT AAAATTCTGAC 

actggctgaggcaactgggaggagctcagtaaaggctgtttctgctgggcacggtggctcacacatgtaatcccagcactttggga 
ggccgaggtgggtggatcacaggagattagaagttccagaccatctggcaagcatggtaaaaccccatctctactaacaattcaaa 
65 aagtagccaggcatggtggctcacacctgtgatcccagctactcgggaggctaaggcaggagaatcccttgaacccaggaggctga 

ggttgcagtgagccaagattgtgccactgcactccatcctgggcgacagagcaagactctgtcaaaaaaaaaaaaaaagttttttt 
tttttggctggaattacaggcgcctgcccccacacctggctaatttttgttttttgtttttttaggagagacggggtttcaccatg 
ttcaccagactggtcttgaactcctgacctcaggtaatccaactgcctcagcttcccaaagtgctgagattacaggcgggagccac 
tacacctggccaataaaggccgtttcagtcttcaatctgttttgagcttggaggctttagtcattcccagacccaaaatctcaatc 
70 agaccctcttccaccactttttgtgatagatcaataaacattttgtcttatgggaagtttaactaagagtatctttagaaagtttt 

ggacaggcgctgtaatcccagcactttgggaggccgagatgagcggatagcttgagcccaggagttagagacaagcctgggcaaca 
tagtgagactctgtctcaaaaaaaaaaaaaagaaagaaaggaaaagaaaaaaagaaaaaaaaagtattccctctgcttggcaaatc 
cagattcaagatatatcccctaaaccctctttgttttaattagatagttgctgctaggcacctctgtatacaaattctgaggatgt 

75 tt t tttggttttttgttttgagacgcagtctcgctctgtcgcccaggctggagtgtagtggcgcgatcttggctcactgcaagctc 
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TGCCTCCCAGGTTCACGCCATTCTCCTGCCTCAGCCTCCCTAGTAGCTGGAACTACAGGCGCCCGCCACCACTCCCGGCTAATTTT 

tttgtatttttagtagagacggggtttcaccgtgttagccaggatggtctcgatctcctgacctcatgatctgcccgcctcggcct 

CCCAAAGTGCTGGGATTACAGGCGTAAGCCACCGAGCCCGGCTTTTTTTTGAGATGGAGTTTCCCTCTTGTTGCTCAGGCTGGAGT 

gcagtggtgtgatctcggctcactgcaacttccgcctcccgggttcaagcgattttcctgcctcagcctcccaagtagctgggatt 
5 acaggcatgcaccaccacgcccggccaattttgtatttttagtagagacatggtttctccatgttggtcaggctggtctccaactc 

ccgacctcaggtgatccacctgccttggcctcctaaagtgctgagattacaggcgtgagccactgcgcctggctgcacaaacattt 
taaacgtcaatatttttgtgtttatttttactattgtcttctatttctggcaagcaatactggtttctggtggcaaggtaaccttt 
cttcttaaaatacatttgttattatattattaaatattaaaccaattttcaagaaaaatattagataaatagcagaacaggttgta 
gaaagatgaaggtcatgtggggaatgactgaggtttgggaaacaatattataactccttactgtgcatttattatatgccaggccc 
10 aatgccaagggctttacatgtaggtatagttatggttgacagttttcttctttttcttttctttttttttgaaacagggtcttgct 

ctgtcgccctgtctggagtgcagtgacgcaatctcagctcactacaacctccacctccttagttcaagtgattctcctgcctcagc 
ctcccgtgtagctggtcttacaggtgcccaccaccacatccggtatttttagtagggacgaggttttaccatgttggcgaggcttg 
tcttgaactcctgacctcaggtgatccaccttccttggcctcccaaaggctgggattacaggtgtgagccactgcacctggcctct 
ttttttcttacttaatttttttgtagagatgaggtctatgttgcccaaacttgtctcgaactcctggccttaagtgatcctccctc 
15 cttggccttccaaagtgctgggattgcagacgtgagccatcgtgcccggcctaataagttttccatttgaggaaactgaggctttg 

agagatgaagtcatatgctcaaggtcatacagcgaaggggtagtagagccaggattcaaacccaagtctgtggatctttagacctc 
agtgttctcccagtctccccacgggtccctttgcttcatcctttccgagtttagttgtcttttttgttgttgttcttgttgttgct 

G TTT T TTG A T A G AG TC T C GC CCTGTT G CCC AGG CT G G A GT G C A GCG G C A TG A TCC TGGCT C A CT GCAA C C TCT G CCT CCTGGGTTC 
AAGTGATTCTCCTGCCTCAGGCTCCCGAGTAGCTGGGATTACAGGTATGCGCCGCCACACCCAGCTAATTTTTGTATTTTTAGTAG 
20 AGATGGAGTTTCATCATGTTGGTCAGGCTGGTCTGGAACTCCTGACCTCAGTGATCTGCCCACCTTGGCCTCCCAAAGTGCTGGGA 

CTCAGGCTGAAGTGCAGTGGTGTGATCATAGCTCTCTGTAACCTCGAACTCCTGGCCTCAAGCAATTTTCCTGTCTTAGCCTCCCA 
AGTACCTGGGACTACAGGCATGCACCACCACGCCCGGATAAATTTTTTTTTTTTTTAGAGACGGGGGTCTTGTTATGTTGCTCAGG 
GTGGTCTCGAACTTTTGGCCTCAAGTGATCTTCCCACATTGGCCTCCCGAAGTGTTGGGATCACAGATGTGAGTCATCATGCCAGG 
25 CCTCAGATTAGTGTTGAAACTGGAAGTCCAGGGAGGCCCTGTATTTGTTCCCGAGOCAATCAGGGTGGGGAGACGTGGGTGGATGA 

GAGAAGTTTGTGAGGCAGGATAGACACAGCATTGTGACTGATTGTTTGTGGGAGGTGAGTGTGTAGAAGTCCAGAGCCATACCTGG 
GTGTCTGGCCTGGTGACACCGTGGGCAGTGAAAACATCTCTGAGTTGGAAATCAGGTAGGATGAAGAAGACGTTTGGTTAGATTTA 
GGGTGGAAGGGGCATCCAGAGGCCGTTGGACACGTGGGTTTGGGCTCAGTTGAGGTGGCTGCACAGTAGGCAGGGTGTGGGATCCA 
TTAGTGATGTCTGCCTTGAGCACAGGCATGGGAAGTGGCTGCCAAGGCTTGGCTAACCCTGGAATGGGTGGTCTGTCAGCATCTTC 

TCACTACAACCTCCATCTCCCAGATTCAAGCGACTCTCATGCCTCAGCCTCCCGAGTAGCTGTGATTACAGGCATGCACCACCACA 

CCCGGCTAAATTTTGTATTTTTAGTAGAGATGAGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTTCTGGTCTCAAGTGATCCG 

CCCTCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGCGCCCGGCCTCCCCTCAATCATTTCATAACCTACACAGA 

TGGCAGAG 

35 

HUMAN SEQUENCE - mRNA 

CATTCATAAGACTCAGAGCTACGGCCACGGCAGGGACACGCGGAACCAAGACTTGGAAACTTGATTGTTGTGGTTCTTCTTGGGGG 

GACCGACTTACTTTTTTTGGTCTTCTTTATTACTCCCCTCCCCCCGTGGGACCCGCCGGACGCGTGGAGGAGACCGTAGCTGAAGC 
40 TGATTCTGTACAGCGGGACAGCGCTTTCTGCCCCTGGGGGAGCAACCCCTCCCTCGCCCCTGGGTCCTACGGAGCCTGCACTTTCA 

AGAGGTACAGCGGCATCCTGTGGGGGCCTGGGCACCGCAGGAAGACTGCACAGAAACTTTGCCATTGTTGGAACGGGACGTTGCTC 
CTTCCCCGAGCTTCCCCGGACAGCGTACTTTGAGGACTCGCTCAGCTCACCGGGGACTCCCACGGCTCACCCCGGACTTGCACCTT 
ACTTCCCCAACCCGGCCATAGCCTTGGCTTCCCGGCGACCTCAGCGTGGTCACAGGGGCCCCCCTGTGCCCAGGGAAATGTTTCAG 
GCTTTCCCCGGAGACTACGACTCCGGCTCCCGGTGCAGCTCCTCACCCTCTGCCGAGTCTCAATATCTGTCTTCGGTGGACTCCTT 
45 CGGCAGTCCACCCACCGCCGCGGCCTCCCAGGAGTGCGCCGGTCTCGGGGAAATGCCCGGTTCCTTCGTGCCCACGGTCACCGCGA 

TCACAACCAGCCAGGACCTCCAGTGGCTTGTGCAACCCACCCTCATCTCTTCCATGGCCCAGTCCCAGGGGCAGCCACTGGCCTCC 
CAGCCCCCGGTCGTCGACCCCTACGACATGCCGGGAACCAGCTACTCCACACCAGGCATGAGTGGCTACAGCAGTGGCGGAGCGAG 
TGGCAGTGGTGGGCCTTCCACCAGCGGAACTACCAGTGGGCCTGGGCCTGCCCGCCCAGCCCGAGCCCGGCCTAGGAGACCCCGAG 
AGGAGACGCTCACCCCAGAGGAAGAGGAGAAGCGAAGGGTGCGCCGGGAACGAAATAAACTAGCAGCAGCTAAATGCAGGAACCGG 
50 CGGAGGGAGCTGACCGACCGACTCCAGGCGGAGACAGATCAGTTGGAGGAAGAAAAAGCAGAGCTGGAGTCGGAGATCGCCGAGCT 

CCAAAAGGAGAAGGAACGTCTGGAGTTTGTGCTGGTGGCCCACAAACCGGGCTGCAAGATCCCCTACGAAGAGGGGCCCGGGCCGG 
GCCCGCTGGCGGAGGTGAGAGATTTGCCGGGCTCAGCACCGGCTAAGGAAGATGGCTTCAGCTGGCTGCTGCCGCCCCCGCCACCA 
CCGCCCCTGCCCTTCCAGACCAGCCAAGACGCACCCCCCAACCTGACGGCTTCTCTCTTTACACACAGTGAAGTTCAAGTCCTCGG 
CGACCCCTTCCCCGTTGTTAACCCTTCGTACACTTCTTCGTTTGTCCTCACCTGCCCGGAGGTCTCCGCGTTCGCCGGCGCCCAAC 
55 GCACCAGCGGCAGTGACCAGCCTTCCGATCCCCTGAACTCGCCCTCCCTCCTCGCTCGGTGAACTCTTTAGACACACAAAACAAAC 

AAACACATGGGGGAGAGAGACTTGGAAGAGGAGGAGGAGGAGGAGAAGGAGGAGAGAGAGGGGAAGAGACAAAGTGGGTGTGTGGC 
CTCCCTGGCTCCTCCGTCTGACCCTCTGCGGCCACTGCGCCACTGCCATCGGACAGGAGGATTCCTTGTGTTTTGTCCTGCCTCTT 
GTTTCTGTGCCCCGGCGAGGCCGGAGAGCTGGTGACTTTGGGGACAGGGGGTGGGAAGGGGATGGACACCCCCAGCTGACTGTTGG 
CTCTCTGACGTCAACCCAAGCTCTGGGGATGGGTGGGGAGGGGGGCGGGTGACGCCCACCTTCGGGCAGTCCTGTGTGAGGATGAA 
6 0 GGGACGGGGGTGGGAGGTAGGCTGTGGGGTGGGCTGGAGTCCTCTCCAGAGAGGCTCAACAAGGAAAAATGCCACTCCCTACCCAA 

TGGTGTGAGATCCTCTTTACTCTGGGCAGAAGTGAGCCCCCCCTTAAAGGGAATTCGATGCCCCCCTAGAATAATCTCATCCCCCC 

ACCCGACTTCTTTTGAAATGTGAACGTCCTTCCTTGACTGTCTAGCCACTCCCTCCCAGAAAAACTGGCTCTGATrGGAATTTCTG 

GCCTCCTAAGGCTCCCCACCCCGAAATCAGCCCCCAGCCTTGTTTCTGATGACAGTGTTATCCCAAGACCCTGCCCCCTGCCAGCC 

6 5 GACCCTCCTGGCCTTCCTCGTTGGGCCGCTCTGATTTCAGGCAGCAGGGGCTGCTGTGATGCCGTCCTGCTGGAGTGATTTATACT 

GTGAAATGAGTTGGCCAGATTGTGGGGTGCAGCTGGGTGGGGCAGCACACCTCTGGGGGGATAATGTCCCCACTCCCGAAAGCCTT 
TCCTCGGTCTCCCTTCCGTCCATCCCCCTTCTTCCTCCCCTCAACAGTGAGTTAGACTCAAGGGGGTGACAGAACCGAGAAGGGGG 
TGACAGTCCTCCATCCACGTGGCCTCTCTCTCTCTCCTCAGGACCCTCAGCCCTGGCCTTTTTCTTTAAGGTCCCCCGACCAATCC 
CCAGCCTAGGACGCCAACTTCTCCCACCCCTTGGCCCCTCACATCCTCTCCAGGAAGGCAGTGAGGGGCTGTGACATTTTTCCGGA 
70 GAAGATTTCAGAGCTGAGGCTTTGGTACCCCCAAACCCCCAATATTTTTGGACTGGCAGACTCAAGGGGCTGGAATCTCATGATTC 

CATGCCCGAGTCCGCCCATCCCTGACCATGGTTTTGGCTCTCCCACCCCGCCGTTCCCTGCGCTTCATCTCATGAGGATTTCTTTA 
TGAGGCAAATTTATATTTTTTAATATCGGGGGGTGGACCACGCCGCCCTCCATCCGTGCTGCATGAAAAACATTCCACGTGCCCCT 
TGTCGCGCGTCTCCCATCCTGATCCCAGACCCATTCCTTAGCTATTTATCCCTTTCCTGGTTTCCGAAAGGCAATTATATCTATTA 
TGTATAAGTAAATATATTATATATGGATGTGTGTGTGTGCGTGCGCGTGAGTGTGTGAGCGCTTCTGCAGCCTCGGCCTAGGTCAC 

7 5 GTTGGCCCTCAAAGCGAGCCGTTGAATTGGAAACTGCTTCTAGAAACTCTGGCTCAGCCTGTCTCGGGCTGACCCTTTTCTGATCG 
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tctcggcccctctgattgttcccgatggtctctctccctctgtcttttctcctccgcctgtgtccatctgaccgttttcacttgtc 
tcctttctgactgtccctgccaatgctccagctgtcgtctgactctgggttcgttggggacatgagattttattttttgtgagtga 
gactgagggatcgtagatttttacaatctgtatctttgacaa'ttctgggtgcgagtgtgagagtgtgagcagggcttgctcctgcc 
aaccacaattcaatgaatccccgacccccctaccccatgctgtacttgtggttctctttttgtattttgcatctgaccccgggggg 
5 ctgggacagattggcaatgggccgtcccctctccccttggttctgcactgttgccaataaaaagctcttaaaaacgc 

HUMAN SEQUENCE - CODING 

atgtttcaggctttccccggagactacgactccggctcccggtgcagctcctcaccctctgccgagtctcaatatctgtcttcggt 
ggactccttcggcagtccacccaccgccgcggcctcccaggagtgcgccggtctcggggaaatgcccggttccttcgtgcccacgg 
10 tcaccgcgatcacaaccagccaggacctccagtggcttgtgcaacccaccctcatctcttccatggcccagtcccaggggcagcca 

ctggcctcccagcccccggtcgtcgacccctacgacatgccgggaaccagctactccacaccaggcatgagtggctacagcagtgg 
cggagcgagtggcagtggtgggccttccaccagcggaactaccagtgggcctgggcctgcccgcccagcccgagcccggcctagga 
gaccccgagaggagacgctcaccccagaggaagaggagaagcgaagggtgcgccgggaacgaaataaactagcagcagctaaatgc 
aggaaccggcggagggagctgaccgaccgactccaggcggagacagatcagttggaggaagaaaaagcagagctggagtcggagat 
15 cgccgagctccaaaaggagaaggaacgtctggagtttgtgctggtggcccacaaaccgggctgcaagatcccctacgaagaggggc 

ccgggccgggcccgctggcggaggtgagagatttgccgggctcagcaccggctaaggaagatggcttcagctggctgctgccgccc 
ccgccaccaccgcccctgcccttccagaccagccaagacgcaccccccaacctgacggcttctctctttacacacagtgaagttca 
agtcctcggcgaccccttccccgttgttaacccttcgtacacttcttcgtttgtcctcacctgcccggaggtctccgcgttcgccg 
gcgcccaacgcaccagcggcagtgaccagccttccgatcccctgaactcgccctccctcctcgctcggtga 

20 
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Table 6 

MOUSE NOMENCLATURE 
ICSGNM Cmkbr7 

Celera mCG15362 

5 

HUMAN NOMENCLATURE 
HGNC CCR7 

Celera hCG1643840 

10 MOUSE SEQUENCE - GENOMIC 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngggagttccattctcagcccgctgctactgcctgtgagcctcct 

TTGGGAAAGTCCTTAATTTCTCTAGTTCTGTTATTTCCTCATCTCTAGAATGGGCATCACGACACTGATTTCACAGAGTTGTTCCG 
AGATGAAATGATGTGATGGAGTAAGTACTAGTTCCCAGCCTCTCAGATCCTGGAAATGGGTGTCCTGCCTCTCCCTCTGGAAGCTC 
CCTGAAGGCCAGGCTTTGGGTCCTTCATCCAAGCTTGGATGAGTATTTTAAAAGAGTCTCCGTGAGTTTTGCTCATTAGCCAAAAC 
15 GGATGCTGGCCTTTGGAAGCGGGGCGGATGACTCTGCGTGGAAATATTCTTCTCTGAGTTTCCCTCCTCTGCCTACTTCCTCGTGA 

GTTCTATGTGGCATCTATTTGAGGTCAAATCTATTGAAATATACTTCAGCTTAACTCTAGGTGCCTTTTAGTTGAGCACCAAGAAT 
ATACTAAGTGCTATGTAAGAAATAGATAAAGGACCCAGTATGGAGGAGGAGAAATACCAAGCCAAGCCTAGTACTCAAACCGCAGA 
CAGTGATAGGGACAGCCGGATCGCTTTCTGTAGGCTTGAGGGTTTCTGAAATTCTTCAGGGAATTGGGAGCTCTTTGAGCTGGACT 
TT TTTAAG CGTATGAGTGTTTGGTCTCTCTCTATG CATCTGTGTCATGAGCATACCTGGT AC CT ATGGAGAACAGGAGAGGGT AT C 
20 AGACACCCTGGAACTACAGATAGTTGTCAGTTGCCATGTGGGTGCTGGGAAACCCACCCTAGGTCCTCTGCAGGAACAGCAAGTGC 

TGAAGGGACTACTGAGCTGTCTCTCCAGCCCCTTACGTTAAATCTTGAAGAACGGGTTAAAAGATGACAGAGCGGGGGAGAGGTAC 
CGGAGAGAAAAATGTGTGAAAGTAGTCAGGGCCTTGACCTGGAAGAGTTAGAGAACAAGGCAGATGCAGTTGGCAGGTCCGGAGCA 
AC AG CT CCTGAGTGTTC AATGGG CCAAGTTG AG AGGGG CTTTG G ATG CCATG AAAGGTTG C CGAG GAGAAGG AAGTAGAG AGTG AG 
TCCTTCAGCTACCACAGGGGAAGGGTGGGAAGGGGGTGAGGAGATTTCCTAAATGTGCATCATTGGCCTTCTGAGGTCTTCAGAAG 
25 ACGACCAGTGGGGTCCCCAAAGGGTGAGACCAGACAGAACAGACAGCCACTATTCCCTACTCTGACCCCCTACCTCAAGAGGAAAG 

GACG AAGAG AGAG CTG AG AAGAGAC CCTG AG CCT CTTCAC CAC AG CAGAC AGG AC CAAGTTT CAG CAGGC ACC AGG ACAC T CAGGT 
GTCTACGTCAGTCGCTAGCTATGCACATGGGTACCCTGGGCATGGAAAGTACAGACTGGCTTTCTAACACATCATTTTGCCGTGAG 
ACCAATCCCAGCATTCCCTCTATTGTCCTCAACAGAATCAAACGTCCAAGCTAAGGGGCTTGCCACCTCTCCAAAATAAAGGTCAC 
CTTAGAGGTCAAGAAAGCATTGACACAAACCTTGGGTAAGCCCTAAGACTGTAACTTGGGAGTTGTCATGACAACAGGGCAGTAGA 
30 GCCATCTCTACTCTCTCCTAAATGGCACGAGGTTTAGATGAGTAACTCTGAAAGAACAGACCCCACCCCTGTTTTCCTATTTACCA 

TCTTCAGACCCCTCCTCACCTGTGCCCCAGCCCTCTCCTCTAGGACCTTAGCAACTTGAACAACATAGACACACACGCCTCCTCTC 
AGTGTCCAACAATGAGCCCTCCCAGCAAAACAGGAAGCCTCTTGCTGCCAAGGCATTGTGCTTGCCCTGTCACGTGTCAGGAAACC 
ACTACCGTGCCATGGCAACAGGTGTTGCTGAGACCTTAGCCTTCCCGCCAACCTGTGCCCTGCCCTTCTCTCTCCTCCTTACTCCT 
AGAGAGTGTCCTCGTTGTGCAGTGTCCTTGACTCACCTGGACACTGCTGTGAGTGAGCGTCCTAATTACCTTAACTTGGATGAGAA 
35 GACTAATTCACCCTATAAGTCAGTGGCCCAGGGCCAGGGCTTGGGCCTTAGACTGCATAAAAAGGAGAAAGCTTGCCGACTGCAGG 

TGTTCATCTCCCCTTGTTTCCTGCCTATCAGTGCAATGTCACCAGCCACTCCAAGCCAATGTCACCACCAGCCACCCCAAGCTCCT 
G CTG CCATG ATTCCCCAACCAGGATGGACTCTACGCTGGAACTGTGAGCTGTATTAACGCTTCTCC CCT AAATTTTTCTTGTCAAG 
GTGTTTTCATCACAACAGCAGAAAAACCAAAACCAACTGACACTTCCTCCTTGCAACTGGCAGCTCACATCGCTTGCTCCTTTCCC 
ATTTGGACACCAAAGATCTCACTGATCATCATCCAAACACAGTTCTTCATGCTAGCCAGGCAACATAAGAATGTACCTGTGTGGAA 
4 0 ATTTAGCAAGCTTCTTAGCTCTTTTGGATCGCAAAAGTCTAGGTAAGGTCTGAGATGACTCTCTCTCAAATTCCAATATCCCTAAA 

TGTATGCCAG AC CTT C CTGT AAGGTTGCTG AGT CCTG AAG CTAAACTG ACTGTCTT AGTT AAGGTT AGT AGTGCTAC CACAC CAAA 
AACAAAACAAACAAACAAAAAAAAAATGAACAAGCCAGGCGTGGTGGTGCATGCCTTTAATTCCAGCACTCGGGAGGCAGAGGCAA 
G CAG ATTTCTG AGTTC AAGACCAGCCTGGTCTACAAAG TG AGTTCCAGGACAGCCAGGG CT ACACAGAG AAACC CTGTCT CAAAAA 
AACAAACAAAC AAACAAATAACAGCAACAACAACAAAAACATG AACAAAAG CTATTTGGTTGGGG AAGGTTTTATTGGCT CACACT 
45 TCCATAT CATGGTCCATT ATCAAAGG AAGTCAGGGC AGG CACTCAAGGCAAGG CAGGAAC CT AGAGGCAGG AGCTGATG CTGAGG C 

CATGGAAGAGTGTTG CTT ACTGGCTTGCTGAGT CTGCTTTCTTTT ATCATC CATTGTTAC ATGG AG ATT AAT CAAAGTTGCATGAA 
AAGAAGAGAGAAGG ACCT CCT CAG ACGCAGATGG AAG CATGTGGT CCTTTGTTAGGACT CTGAAGGG CAGTGG T CTCTCAGAAAAA 
GGCTGTCAGCCAAGGCACAGGGGGTTTGAGGGTTTTATAGGACAGAAAAGGAAGCGTTTGTGGTTGGAAAATTCCATCTGCAGATC 
TGTTTCCTCAAGTCTCAGCACTGTAAATACCAACGGAGGTTCTTATCCATTAGTGAATTTCTTGTCAGGAGAATCCCGGCTCCTAA 
50 CTGCCTGCAGATGTTAGCAGTGTATCCCTGGTGCCATCCGGAGTTTCTCAGCTCTCCTGGGGCTTTTAGGTCATTAACCCTTCACC 

CAAGACCAGCAGCAGCAGCACCGCCCAGTGAACTAGCCTCAGAGACTCACCCTACAGGCCAATCTGATGGACGCATTTTTCTCAAC 

tgtggttccctcttctcaaatgactctagagtgtgttaaattgacataaaactagccagcacactgatgattctggagtgaaatca 
aaaggagcttgaagatgagggtggggacagaggcaagggtatgtcttagactttactcattgaattgcaagccgagaaggattaga 
agacatcagcagtatcagtggacaagtggcatttgaatgccatatggaagaaggacaataagaagttcctgcagacctggttccat 
55 ccagaagcctctgctctgactcctctcccgggactctttaggtcaaggactttctccaggggtctcaagactttctgtgttccttt 

atactaagttttctttcatcctgtgaacaatcaagtcatcagtgaggtggttgggtgacatggcccataaagatgacttccaggga 
cctggttcctgctcacactctgaaacctttgctcctgggcaaaacttcccctaaagaacaatgacacacattctcagagaacagag 
aacaataagccgtgtgtaacaacatcttccagagagagagaagcgtggatttagtccttttgggccacgctcagcatcagcaggag 
ctagcttgacataaggagaaaagccccttagcttggagctaaaggtcacatcacttttaagtctcagtttctacagccacagaaca 
60 gaaagttaccaaacacagcagcctgagggtttcatgtgagaaggtcatggagtcccaatcactcactccttaaacttgactctgtc 

tgcagcccccagctggccttgaacttgtggcagtggagaatgtgcttgaaatacagaagccaaatagaaacctggaaatgttactt 
gtcactggttggaagccctggaccatggtggatggacactcgattctgagtacctacccccaggactccccagagtagatgtttat 
agttgctggatgatggtggatggacagacagacacggactggcgcctaagaaaagtctagcatgtcatcacgtactccagcagccc 
gagagcttcatgtcaaagacacaaagcaaagccatctcatgtgccaaccacaacctagccaatgggcagttatcaaagccagaaat 
65 ctggcctagaggccatagcactctaaaatgaggccaagttaaactatgtggcgctctctgccctccaaactgccaacttcagcagc 

ccttttgaagctgagtcaaactcctgaccatagcgtttcttttcaccactgccttcctccctcacctggcccactccctcagctct 
ctaggtgccactcttcccataggagtcttggttggactcctactgtgcctaagctatgccaggctgttccctagctaagtcctgca 
gtgttgtgatgcaatattgtcctccattatttcctaaataccatgaaatatttaatatataaagccataaaaagccgggcatggtg 
gctcacacctttaatcccagcacttgggaggcagaggcaggcaaatttctgagttcaaggccagcctggtctacagagtgagttcc 
7 0 aggacagccagggctacacagagaaaccctgtctcgaaaaaacaacaacaacaataacaacaacaaaaagccgtaaaaaataatgc 

aatgaagactttagttcatcataaataaaacatcaccttccgagcccttcccaaaattaaggtgagcctgtttgtgggtgccattt 
ctcttcatattgtttgagagtgattgtgtcttgtcatttgtctcactttgtgttccttggttttttggccacagagtctcactctg 
taaaggtggcagatccaagtgtggcaatcttcctacctcagctgctgctgctgctgctgctgctgctgctgctgctgcttcttctt 
cttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttctttttcttcttcttct 
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tcttcatacggtattctgcctccatgtatacctgcaggccagaaaaggacaccagatctcattagagatggttatgagccaccatg 
tggttgctgggaattgaactcaggacctcttcaagagcagccagtgctttgaatgtctgtgctgtctcttcagccttcctcctcct 
CCTCCTCTTCCTCCTCTTAATAATTTACTTTTATTTTATGTACATTGGTGTTCTGACTGTATATATGAGGGTGCCAGCTCCCTTGG 
ATCAGGAGTCATAGACAGTTGTGAGCTGCCATGTGGGTGCTGGGAACTGAACCCAGGTCCTTTGGAAAAACAGCCAGTGCGCTTAA 
5 CTGCAGAGCCATCTGTCCAGCCCCTGCCTCAGCTTCTTAGTGCTAAGATTACAGGACTTCATCAGAACCCTCTGTTGATAAGACAA 

gatccatctttgtctatcttcttcactgtggtggactggatactccctaccaccatcacccacaaagatcatatgctaaagttatg 

ACCCTACGATGGCTGGATTTGAGAATAAAGCTGTTGGGGGTTGGTTTTAATGCTTTGAATTAATCCAGCCCCCAAAATCGGGAAAC 
TGCATGTCCAAACACTAAAGATCCTTGTCCCCAATTGGTTTTTGATCAATCAAAAAAGAGCCAATGGCCAATGGTTGGGCAGGTAG 
ACTGAAACAAGACCTTTAGATTTGCTCAGGCTGGGAACTGGGAGAGAGGAAGGAGAGAGCATTGTCGTGGTTTGGAGGGAAACAGA 
10 TCAGAATTAGAGACGCAAAAGGAAAAGCATCCGAAATGTAGGAGAGAAAGAATTCGGGCCCTGGAGGAACAGCTCAGAAGTGTCTT 

GGGCAGCAAAGACTGGGGTAGGGGCACCCAGAAGGAGCCAGGGCAACAAAGATAAAATATAGAATTAGAGGGCATTAAGCCAGGAG 
TACCAAAGGGAAATGTGTTCTAGCCACAGGGAAGATTAGAACTGCCCAGCCTTTGAGCTAGTCAAAGCATATTTAAAATTAACTGG 
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCTTCATTCTTGAATCCAGATAGCTCTTGGGCAGGTGCATGGGTGTG 
ACGAATCGGGAGCACAAAATGATTTAGCTAACTACTGCTACGTAGAGAATCTAAGGAAGTTATTTAAATTAAATAGCACTATAGAG 
15 TAGGGTCCTGGTTCCATGGAATTGGTATGTGAGTGACATTACCAGAAATTGACCCTACTGGCCTTTGCCTTGGGACTTCCAGCCTC 

TAGAACCATGAGGAAACATATTTCTGTTGTGTAAGACATCCAGTCCATGGTATTTTAAGAGTCCAAACAGACTACTCACTCCATGT 
AAGTTAAGCAAGGCCAAGGATCATGTGTGCTTGTCTTTGGATCAATACTGTCCATCACTATACCTAACACATAAGTGCATGCCAAA 
TATCTGTTTGTTGAATGAATGAATGAATGAATGAATGAATGAATGAATGAATTAGATAATTACTAAAACAAAACATATAGGGTTCT 
GGGGTATG CAAG ATGG TTT AATGGGTAAAGGTGCTTGCTGACAAG CCTGACAAC CTGAGTT TG ATCCCAGG AGT AGAC CTGGTGGG 

20 aagaggagacttactcctgcaagatgtcctctgacctcaacaagcatgctgtgccacatgcctgcacacagctctttctccctctc 

CCTTCCCCCACCCCCATTCTCTCCTTCCTTCCCTCATGCCTCAACATGAAAGCTCTCGGCTACTGCTCCCATACCTTGTTTGCCTG 

CCTGCCTCCTGCCATGCCATCATCCACCATGATGGATGTGAACTCATCCTCTGAAACTGTAAGCAAGCCTACAATTAAATGCTTTC 

ttatataagttaccttggtcttgccatctgttcacaggaataaaaaactaaatacaacaaattatacatgccccccccaaaaaccc 
ttgtaaatgaatatttatagcaacaatactcatgataactaaatagtagaaacaatccaaatagccaactaatagtagataaaaca 
25 aatgtggtatatccacacaatggaatattattcagccacagaaaggagtggagagttgaaacatactccatatagatgaacctaat 

T AAAAGAAG ATAG ATATGAAGGTAACATTGT GTCT ATTTATGTGCATTAATCAACAG AAGCAAAT CTACAGAAAGAAAGT AGG TCT 

GCGGCTCAGAGCAGTTATGTGCACAGGTGGAAAGGACATGGGAATCATCGGAAATAATGGCTGAGGAGATCTGACTAAAAATGATT 
CAAAGTTTACCGTGGCGAATAAACGCCGTGACTATATAAACACCACAGAAATGTCTACTTTAAAAGAGGAAATGTGGGGACGGGAG 
AGATGGCGCAACAGTTAAGGACACTTGATGCTCTTGCTGAGGATCCAGGCTCAGTTCCCAGCACCCACACATCAGCTCACAAGGCC 
30 TGTAACTCCAGTTCCAGAGGATCTGACGCCGTCTTCTGACCTCCACGGGCTGTAGGCACACAGGTGGTACACAGAAAGGCACTCAG 

GCAAATGCTCATACACATAAAATAAAAATCAATGAATCGTTTTCAAAGGTGAATTTAGATATGAACTATAGC7AACTAGAGCTGTT 
GTCTTTTAAAAGAAAGGAAGGAAACACAGATGAATTCCTTTCTTTCAACCTTCCATTACCTGTCAGTATAACCTCATGGCCAATTC 
TCTCCAGAAGCTAGAGGGAAAGTCGTCCGGGAAATGTAGTCCCTGTATGCAGAGCAGAGCAAGGGTATCAAGTGAGTGCCTAAAGG 
GTTATGTTGTCATGGCAACTGTTTTAACTATTTATTTATCTTATGTATATGAGTACACTGTCACTCTCTTCAGACACACCAGAAGA 
35 GGGCATCGGGTCCCATTACAGATGGTTGTGAGCCAACGCGTGGTTGCTGGGGATTGAACTCAGGACCTCTGGAGGAGCAGTCAGTG 

CTCTTACCCACTGAGCCATCTCTCCAGCCCCCTGTTTTTAACTAGTTAATACAGAAGAAGGGCTAAGTCATTCTGAGCTCTGTGTC 
GGGTCCTGTCGCTCACTGAATTGTCTACAATCAGTGGCTAGAGATAAAAAAATTTACAGGTGTCTCTCCTGGAAATGGAACATTTA 
GATATTTGCTCTAGAACTCAATGGCCACCCACAGTCCCCACATGATCTCTATGCTTGTTTTAAACCCACTCCTTGGACTGGGGAGG 
TGGCTTAGTAGCTAACAGAGAATTGCCCCACAAACACGAGGAACTGAGTCCAAATCCCAGAACCCTCATAAGCAGCTTGGCAGTAG 
40 CATGAGCATTCGTCATCCTAGCAGTCCCCCAAGGAGATGGGAAGCAGAGACAAGAGACCACGCACCCAGAAGGCCAGCTCACCTTA 

GTATAGAATGGGGCACTCAATAAAGACGTGATACCTGCAACAGAATGGAAGTAGGCTGACACCTGACATTGTCTCTGATCTTCACA 
CGTGCAATGGCATAAAATCCCCACATTCACGCATACGATCGCACACATACACGTGTGTACACACACCATACACACCACACAGGCAC 
AACAATTAAAAATGCCAATAAATATATCAATCAGTTTCCCTGTGGGGGAAAATGGGTGTGGTCACAAAGAATAAAAAAAGTAAAAT 
AAAAATAGGCCAGGCATGGrGGCATATGTCTTTAATACCAGCACTCGGGAGGCAGATGCAGGTAGATCTCCATGGGTTCGAGGCTA 
45 GCTAGGTCCACAGAACAAGTTCTAGGACAATCATGGCACTGACAAAAATAAAATAAAATAAAATAAAATAAAATAAAATAAATAAA 

TAAATAAATAAATAAATAAATAAAATCTCTTCTTGGGGAACCAGTTTGGATAATGACTTAGACTTGATGTCCTCCTCGGTTAGTAG 
AGAAAGCCGAGGGGCTCCAGGCACCCTCATATCTAGCATCTAGGTCCTGTGATGTTTAGCTTAAGTACTAAAAATAAACACTCAAA 
CttTCACTTCGTGGTTGTGTCACTGAAGCCTTGCTGGCCGGACCGTTCAACAGACCTCACCCTGGCTGCGCAGGTGTATGTCGGGG 
CTGCCTGGCGGCTGCTGGGACAATAGCCACTGATCAAGTTCATACTGAAAGGGAGACTTTTATTCAAAACCAAGAGAAGGATGCAA 
50 GTACACCTCTGACTCCCGAGCCTCAGCCTATCTCACCCCACAGCAGCCACCCAGGCGTGCTTGGCACTCACAGATGTAAGCAGCTC 

CTCCCTGAGTCTCTACAAGGCACTACTACCAGGGGCTTTCTGAAGGCAAACGACTCAGTGATTCAGGATCCTATGACAGCCGAATG 
TGGTTATCACATACCTTGTGGCCCAGGAAGACTCTGAGGGGTGGGACAGGAGTGGGAGGGGCTCTGGAACAACTTAAAAGGGGCTC 

ttaccacttcctccctgccagagagggctagctggagagagacaagaaccaaaagcacagccttcctgtgtgatttctacagcccc 

CAGAGCACCATGGACCCAGGTAAGTAAGCTTTCTCTTAAGAGAAGTCAAAACTrCTGACACAAAGCCAGACTCTAGGGCAATGAAC 
55 ATGCATGGGGGATAGGGGTCATGGGGGGGGGGGGGAGTTTCCCAGAGCAATCAGGGCAGTTGGTGTGAACTGGTGGCTGCTTTCAG 

AGAATGCCATCCCGTTGGATGAGGCATTGGAGAGAGGATGTACCTGCTCTTTCAGACCGAGGGGAAGGAACAGCTGTGGATGCCAA 
GACAGACACAGGCATAAAGTTGGGTCCTCTCAAGCAGCAGGCAATGAACAGCCTGGTAGACTGACCTTGATGCCTGGATAGAACAC 
GTTCTCAGCTGGTAGGGATGGGTGATGTTCTCTGGCACCTCTGGGGACTAAGAAAATTCTCTTTAGAGAGTTCAGGACACCCTGCT 
CCCACTCTGGGTCCCTCCTTTCTGTCCTGTTAAACCAGGATTTGAATCTCCTTGCTCACGAGAAGAGTGAAACTGATGGAAACTGT 

60 gctgtgcatagtgcaatacaaatactagctgccacctctgcctcttgttgtctctgcctgtcatctgtctgtctgtctctgtctgt 

CTTCCTCCCTCCCTTCCTCCCTCCTACACATCCCAGGTTTTGTGCCTCTTGCAGGTTAAAGGGTGAATGACTAACATAAAATTGAG 
TGGCCCAGGGGGCACTCCACGTAGAGAAACTGTAGCCAGCACAGCACAGCCCCTAAAACAAAGCCCACACACCACAGCCCTCTCTA 
TAACAAGCTATTCTACCAGGCAAGCCTCAGTGTCTACTATAGCAAAGTGCCAAGGGGAGTCCAGCTCCAGACACCCCAGTTACACA 
TCTTAAATCTCGGCTGCAGAGTCAGACTCGGCTGGGGCTGGAGGGGCCAAGTTCCTAGAGTTCCGCTCACCAGCCTCAAAGCCACA 
65 AGGGGTTGACTTTAAAAAGTGAAGGTTCCCTGGTGCTGTCCTCACACCCCCTCCAAGCCACACCACAGCCAGCAGCATCTTTATCT 

GTCTCTCCTGCCCAGCGTGCATTGCACCCTAGATCTAGATCCAGCTGTGGAAGGTATATAGTGGGGTCCACCTCTGCTGGCTATGA 
ACTCATGGGAAGCAGGATTTTGTTCTTACACCTCTGCCTCTCAGATGTTTTGGGTGTAAGTAAAAAGTGTTGATGGGAGGGAGGGA 
GAGAGGGATGGAGGAATGGATGGATGGATGGATGGATGGATGGATGGATGGATGGATGGATGTGTGGATGGATGGATGGATAGAAT 

cagcctctctaagtatattttagaaagcaaatatctattccagcttctcctcccacctgcctgctttctaagcctacacctcaggt 
70 atctacctccaccagccatagtctcagagaacccacaccatccaccaaagatcttctccaccttcctaaaatgtggctcccagaat 

agggaaaggttctaaatttacagcatttgccaatttccatggtgtaaattttaccatcccaattgaccttagtcggtcccattaaa 
ggtctaaatgttttgacacaaaaaggagacagacacctgccttccttggcacttgggacactatagagtctctcctgaactaggtt 
tggggatgctaaatgcatggctttgatacagggggtggggcaaactctggtcctggaagaagagatagtcttgcttttttactcaa 
cttaagaagcaccctaatagctaactctgaaatgctggtgtgaggggaaactgcttaagaagttttgctcaaaacaggctccggcg 
75 ccgttggaagggcgggtgggccacaaactatctgtttttcactctttgtctacctagtagggacaggaggtgggtgagaaggccta 
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ggtttctgttatacaaaatgagaaactacaaaccagggctgagctggcctctttcatgatttgaatgagcagccctgatataccct 

tcctaacttcaagacatgggaccacagatctcagcacaacatctcaaaatcagagaaggggagggggtgacaaatgaacccataag 

AGACTTGTGTCTCACAGCTCAGCTGTAGATGGCAGTAGAAGAGAATTCAGGGTCATTCTCTTGTGGCCCTCCAGAAACCTGGCTGT 

ggagaacactggagcccagagtagctaggaaaaaacgctcctctgtgtggtattgtcttccagtcatgtgtcactcattgagaact 
5 tcttgaatacagagtctggtggggaacgtaacatgtatgtcaacacgcaacaccaacagtgagagacacagcactcctgagggggc 

ataaggacaagattcaaaagcaaaaagcaaggctgtgaacacgtgtccagaaagcatggcaattgtattttgaagggtgtgtagaa 
gttgtcaaacctaataaagaagggccaggttgtagccagatcttcagactctacagccttaagccaacaaagtaaatgaggcatcc 
gagtgtcaggaacgtgactggcacacaagcctgaggaacctgagcttgtagcctcagagtttaaaagctggctgtagcaaggtaca 
cacgtaatacctaagcctgcttagggaggcaggaataataagacttgctggccaaccagtcttcagaattggcaaactccaggttc 

10 CATGAGAGACACTGATGTCAGCCTCTGACCTCTGTATGTGTGCACACCCATACATATATGAGCACACACCTTGAGCTCATAGTCAG 

TCAGCTCTGGTGAAGGCAATAGAGCAACAAGGAAGGGGGAATGGTGTCAGCTGATGGGAGTCAGGGAAATAGATGTGCCAAGAAAC 

aagctagactggggtggcccttacagcgctgtgtgacagcaccagggaatccatacaccaccctaaaaagaatgggggccagcaaa 
ggtcccccacccttttccaaatagatgggcagatagatgaaatgtgtgttttggaaggagtaggggacaacagatccttgtatcag 
gacaggggagggaccaacatcaaaagatgtggaagatcgagatgtggaagcaacagacacgagtggccagaagcagtagagagagc 
15 aagagtggccttgatctgtggaggaccctccacacccaaggctcatcagtaatgtcacatgactcagccattagaacccaggctag 

atgttcccctttcccatctctgatctattgtttaatagctatgtgaatccagaggaacgacataacatctctgggcctgtttccta 
gaatacaaaaggaacttacaagatgttatgaggggggagagatgtagggagaggagctaggagtgaggtggccatggccaggggct 

GGGTGT CCTTAGGGAAG CCTTGTGCTG ACAGTTCTTCCGTTGGGGCTG ATTG TCACGTGGGGTCT CACAGGGTATCCATTG AGGAC 
GGGGATGGCAGCGCCTGTCTCACGTGGACAGCGCACTTCACTGAAAGCTCAGTGGGTGCCAATTGCATCACTGAGTGACAGCGTTG 
20 GTGCCCTAATAACAAGATCCCACCAGCTCTCACATCCCTGCCTCCCATCTGCGGGCTGGGTCCCTGCTTCAGCCTCTGCCCTTTCT 

CATGTCCCCTACAAGCGGCTGAGAAGGTCCAGAGAGAAAATCATCACCTGAGGTGTCTCTCGGGCCAGATGATAAGCAGCCATGGT 
TT C CTGG G CAG C CT GGAGGG ACTGGGGG AATGT ACAGATGGGAGCTTT AGG ACCTG AGCAGG AGG CG ACTGG CTTC CC AGGCTGGG 
AGCTGGGGGCGGGGGAGGGAATTGAGTGTCAGGCTGAGGCAGGGCAGGGCAGGGGAGTTGGGATGGTGTCGGGCTAGAGTGCTAGG 
GAGTTTTCCTTTCACCTTAATCATTCTGCAAACCCAAGAACTCAGGAAACACCGAACACCTCAATCAACAGCTCCCCCACACTGGC 
25 ATTCCCAACTGCCCGTAGCTCAAGAGCAGTTGCTTTCTGACTATTGAGTCATCTGACTCACCAACACTGACCAGGTCCCTCTGTCA 

CCACACGTTCAAATTCCC CC AAATT CT CCTGTT AACTGC CTT G AACATGG CCTGTC CT GG ATCT ACAGG AC CC CG ACTCACCC AC C 
CAACCCCCACCCCCAACCTCATATCCAGTATCCCTGGAATGAGACATCAATTTTGTTCACACACCCCAGAGCCCCTCCGGGTTTGT 
GGCTACAAAAGAACCGGGACAGAACCCAGAGTAAAACAGAAACAGTTCTTGTTCCTTAGGGGTTTCTCCACGTCCCTGACAGTCAG 
ATTGGGCTTTCTCTACAGTAACCGAAAGCCGTTGATGGGTTGAAAGAAACCTCGAACGCTGAACCCCGAAATGAGTCAGGGAAGGG 
30 CGGGCTGTGCATCAGACCCTGAAAATCCTATAGTTGAGAATGGGCATGTGACCTCAAGCTCGTGGGGTGGGGGTGGGGTGCCAGGG 

GTAATTCAGTTGGGGGGGGGAATGTGTGAGAGAGATGAGCTGTGAAGCCACGTGGTGATGTTCCCCTTCCTGTCTCCAAACGTTCT 
AGTACAAGCTGATGATAAGGGGACAGTGGCTGTCTGTCCCCAGAAAAAGATGGAGCTGGTGAGGCATGGGCCCCACGCTAAGCCTA 
AGCGTCTCTCTATCTCTACAGCTAGGATTTCGACTTATGGTTAGGGATTTAGGAGGGAGGCAAGATAGGAATAGAGGGCAGAGTTA 
GCTTCAGTAAGACGTGCTTACATAGCATGGAGGAGAATGTAGAGGGGAAAAACGTTTGTCCGGGTCACCCTGATGCCCTTCCTGCC 

3 5 TGTACTGAGTGACCAAGCGTAGCCTCCTCAGCCTGGAGTACATGTCAGGTACCCTGGGTGTCATGTAGCCTAGTCTCCAGCAGGTG 

GTGCTATGGCCAAGGACAAACAACATCTGCGTTTGAACTGTTTCCCTGGCCTCAAGAGGTCCCCCAGACTCAGATTGGGGAGCAAA 

GTCCTACTCTGGACTGCAAGACCCATAGGGTCTGACTCTTCCTGTAGATCTGAAGAACTGGGATTCAAGGGCTGGAGAGGGGTGCC 

AATAGCAAAGAAGGCGGATCAAGGGTCCCCAGGGGTGAGACGGGAGTATGTGGGGTAGAGGTCTGGGGTGGGGGGCATAAGATGTC 

TGCAAAAATTACTTTTCCAGTTGTCCTCTTGCTTAGCTGTCAGGAGAAAATACAGCCCAGGCTGGCTCAAGGCTCAGCTCTGAGCA 

4 0 GAATGAGGAGTGGTCGCTGTCATATNNNNNNNNNNNNNNlWNNNNNNNNNNfnSJNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNlfl^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNbTNNNNNNWTNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

4 5 NNNNNNNNNNNNNNNCTGGGCAGCAGGCCAGGTGTTCAAACACACAATCTGGTTCTGATGTTCTCTTTCAGCAAGCCCGAGGTGCC 

TGGAGCCTGGGATAAAAGTTCCCAATGGTGCCCCTGCCCCACCCCCGAATGTCTCCTTAATCACCGAGCAATTTTTACCGGGGCGG 
TAACATCATCTCCTTTGTCTCCTCTAGGGAAACCCAGGAAAAACGTGCTGGTGGTGGCTCTCCTTGTCATTTTCCAGGTGAGGCTT 
CCTGCCAGGGCAAGAGCTCTCTTCCCTCCTCCACACCCCCTCCCCAGCCAGGAGTGCTGGAACACAAACAGACCGCTGCAAGGAAC 
GAAAGGTCTAGACACAAACCCACCTGCCGTTCACGGCCCCTTGCCCCCCCCCCGCCTCCCCCCCACGAAGGGGGCAGGCATTCTCT 
50 GGACTTCCATTGTCCCCCTTTAAAATAAAGCCCAGGGAGACGTAACCTACCCCCACCCTCGTTCTTCCCAGCTCCCACCTCCTCAC 

TCAGGAGACAGAAACAGTGTCTGAGATCTCTTAGACTTGTGCAACACAGGGCTTAGAGTGGGCCTGGTTTTGCACATAGGTGCACA 
CATCATCTGTGAACTGAGAAAAGGACCCTCGGTCGGGCGCTCTGGTTACTCCCCAGTCACCCAGAGTTGCTTCCTCTTGCCTTTCA 
GTCCAAGGGTCTCCTTGTAATCTCATTCTGTTTTCCTTCATAAAATAGAAAGACCTTGGCTTGGCTTGCCTGTGGGGAGCAGGAGG 
GAGAATGAGTGGAGCCCGGGACCCGGGTGGAGAGGACGGTGAAGGGAACACATAGTGGGTCTGAATTCTGCAGAGCCAAGAGCCCA 
55 CTCCGTTCTCTATCCCAGCAATGGAGGCAGAACGTGTGTCTCCCCAACCACCAGAGTCAGGAGAAACTCTGAGAGTCAAGTTTCCT 

CAATTGGGGTAGGACTCTCTCAAGGTGGGGAATGGCCACGGCCAGCCTGGAGAAGCAATGCTTCAGGATTTGACTTTCTCCCAGGT 
CCGGAGGCCAGAGGGGGAGCTTTCCAGGAGCTCAGGCCAGGCACAGGCCCCAGGCTGGGCACTGTTCCCCAAACCCCTCTCAGAGG 
CCCCCTGGAGCTTGGGTTGCAGCCCCTTAGCCTGGCCCTTTCCCCATCACCACTCCCGCCCCTCCTGTACTGCTGGCTGGAAGGCC 
AGAGAAGGGTAAAGACATCTGTGGCTGGTTTTTGTCTTTCACTTGGGAGGAAGGGGGGGGGGGGGTTCAGACAAGGCCGGATGTGG 
6 0 TGGGGCTGTGGGCTGCAGAGGCGGCAAGCTTGGGGGAAGGGGTGTTGAACAGGAGGGAGAAGAGAAGACTGGGAGGGAGGTGGTGT 

GGGAGCACACTTCATAGAAGCTGGGAGTTCTGACCTCCAAAGGGTCTAGAAGCCCTTTAAGCCTCTGGGGCCGCAGACCTAAGGCC 
ACAGACCCATTCGTGAAGAGCCAAGCGCAGCTAACCTCTCCCAGGGCCCCCAGGCTGCAGTCAAACCTGGACCAGGGAAACAAGGT 
TGCTATGGACTCTTCTTCTCAAGTTAGCCATGCCCCAAGAAAGGGCTCCTGAACACCACTTTGTCCTTATCCTGTCGGTAGGCTCA 
CAATGGTGGTGCGATCTGTGGATCACCACTGAATGACTGAAAATCTCCTACCCAGAGGAGGAACCCTAAACTTTCCAAAGTGGGCC 
65 TTCAAACCACCCCACCCCCCTCCCATCTGTGGTGGTCCATCCATCACACACAGGCAGACGGCAGGCACCCCCTCCATTGATAAAAA 

TCACAGCAGCTGCTGAACCGTCCCCCACACGCACCCTGCAGCCCTGCTAAAGGGCTAAAAAAAGCCCAGAACAGCTGAGCCCTGCT 
GATTGGGATCTGCCGGAAGAGAGGCAAAGAGGTGTGGGAAGAGGGTGGGAACACAGAGGGAGAGTGGGGGAAGAGAGCCGCTTCCT 
TCCAGGGGCACAAGCCGCCATAGGAAGGCAGTCACATTTACCCAAGCACTACCCCACAGGCCCTACGGTACATTTGTCTACGCGCT 
GAGTGTAGTGGGTACCAGGGAGCTGTGAAAATCCCCATGTCTCTTATCAGCAGTCCCTCGACTGAAGTTTATTCCTACAAAGGAGC 
70 TTTGATCTTCTCTTCCTGCTTCGGACCTTCCTCAACCTTGAACCTAACATAGGGGGTTGTTTTTTTGTTTTTTCCCTCGAAAGCTG 

AGGCATTTTGTAGCCCCCACCCCAAAAAGAAAACTCTCCTGGGACCCAAAAGAGGCTCCAGAAGAAAGACACACTTTCCCCCCACA 
TCACAGGGTCCCAAACCCCACAACGGTCCAGCACAGGAGTTGCGATTTGCCTCTATCTCCCAGACACAGAGAAGATGTGCGATTTC 
CAGCTCAGGGCTCAGCAGACCCCAAAGCCCTAGACTATCCCCAATCTCAGCCAGTGAGGATGAGACTGGATGTCCCAGGAGTTGAC 
AAAACATCAGGCCTTTGCTACTGATGAGTAGAAATGTAAACTTTCTGGTCCTGCCTGAGTCTGCAGGGCCAGACGTTTACATCTTA 
75 ACTAGATCCTCCCTGAGTAATTCATACATGTGCTAACATCGTTACTTAGATTTATTTTTTGTTTTGGTTTGGTTTTTTGGCTTTTT 
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AAGATTTTTTTATTCATTGAACGTAAATGCATACACTGTAGCTATCTTTAGACACATGAGAAGAAGGTATCAGATCCCATTACAGA 
TGGTTGTGAGCCACCGTGGTGGTTGCTGGGAATTGAACCCAGGACTTTTGGAAGAGCAGTCCGTATTCTTAACCCTATTTAGGATT 
ATTTTATTTTATGGGTATAAACATTTTGCCTGCGTGCATAGAAGTACACCACATGCACAGAGGAGGTCAGAGTTGGGCATCAGAGC 
CCATGGAACTAGAGTTACAGAGAGCCACGACGCACCGTGTGGGTGCTGGGAACCGAACCGGCCTTCTCTACCAGAGCTACACGCAC 
5 TCTGCTCTTAACCCCTGAGCCAGTTCTTCAGCCCCACATGCTGAGGCTTAAGAGGTGTGGATTTCTAGTCAAAGACTCACTTGGGG 

TTTGAGGGGGAAACTATAGTTTCCTGGGCTCCTCCGTCTAAGATGCTGACCCAAAGGGTCTAAGGTCTGAGAGTCTGCAAGAGAAC 
AGAAGCCCCGGGCAATGTCCTGACTGTGAGATCCGGACTGTGAGCTCATCAGGTGCTTCCTTCCCCCTTAGGTGTGCTTCTGCCAA 
GATGAGGTCACCGATGACTACATCGGCGAGAATACCACGGTGGACTACACCCTGTACGAGTCGGTGTGCTTCAAGAAGGATGTGCG 
GAACTTTAAGGCCTGGTTCCTGCCTCTCATGTATTCTGTCATCTGCTTCGTGGGCCTGCTCGGCAACGGGCTGGTGATACTGACGT 
10 ACATCTATTTCAAGAGGCTCAAGACCATGACGGATACCTACCTGCTCAACCTGGCCGTGGCAGACATCCTTTTCCTCCTGATTCTT 

CCCTTCTGGGCCTACAGCGAAGCCAAGTCCTGGATCTTTGGCGTCTACCTGTGTAAGGGCATCTTTGGCATCTATAAGTTAAGCTT 
CTTCAGCGGGATGCTGCTGCTCCTATGCATCAGCATTGACCGCTACGTAGCCATCGTCCAGGCCGTGTCGGCTCATCGCCACCGCG 
CCCGCGTGCTTCTCATCAGCAAGCTGTCCTGTGTGGGCATCTGGATGCTGGCCCTCTTCCTCTCCATCCCGGAGCTGCTCTACAGC 
GGCCTCCAGAAGAACAGCGGCGAGGACACGCTGAGATGCTCACTGGTCAGTGCCCAAGTGGAGGCCTTGATCACCATCCAAGTGGC 
15 CCZAGATGGTTTTTGGGTTCCTAGTGCCTATGCTGGCTATGAGTTTCTGCTACCTCATTATCATCCGTACCTTGCTCCAGGCACGCA 

ACTTTGAGCGGAACAAGGCCATCAAGGTGATCATTGCCGTGGTGGTAGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGGTGGT 
CCTGG CTCAGACGG TGG CCAACTTCAACATCAC CAAT AGCAGCTG CG AAACC AG CAAG C AGCT CAACATTGCCTATGACGTCACCT 
ACAGCCTGGCCTCCGTCCGCTGCTGCGTCAACCCTTTCTTGTATGCCTTCATCGGCGTCAAGTTCCGCAGCGACCTCTTCAAGCTC 
TTCAAGGACTTGGGGCTGTCTCAGCCAGGAACGGCTCCGGCACTGGTCTTCCTGCCGGCATGTACGGAACGCGTCGGTGAGCATGG 
20 AGGCGGAGACCACCACAACCTTCTCCCCGTAGGGGGCTCCCCTGCCCGGACTACAAGGACCTCTCCCAGGAGCCTTAATGTGGTGC 

ACACATGCACAGACTCTCCATCCACCGAATTGCTGCTGAGGGAAGAGCAATTCTGGCCAGTCAGGTTGACATGAGGACCTAAGAAA 
CTGCTTAACCCCATCCCACTTATAACTACCTCAACCAAAGCTGTAAAAGATATGGCTGAGAAGTTAACACTCAAGCCAAGACAGCT 
ATCCCCAAAACGACAGCCAAAAGTGAAAGTGAGAGGCTGCCACACTTTCCGGAGTGAGGGATGTGGGGCCAGTGAACACCCTGGTT 
GAGTAGTCTTCGGAGGCCTCTGAATGAACCTGCTTCTAGCTTAGAGAGATGTCCCGGAGATTCAAGGACAGAGCTTATCTCCACAC 
2 5 TTAGCAAGCAAGCAAGAGATGACAGTCTCTCTAAATGCTCCCACAGAGCACCCCTGCCCCTCCCTTCTGCCTCTCCACCGCCTTTC 

CTGAGGTCCAGGCCACACCATCAGCCTGAAGGCAGTCCCAGCTGGGGCTCTGGATGGCAATGACAAGTAGTTGGGTCTCTATGATG 
GGAATAAAAAGGTAGGGGAAAGGTGACAGAAAGGAGAGAAGGTGACCCTGCTGGCTGACAGAGGCCAGCAAGCTACTTCTTTGTTC 
TCTGTCAGCCACTGATACCTTTCCTCATGTTCTGCTTTTGATTCATATATCTTTTATGAAGAAACAAATAAAAAAAAATTTTCCCT 
CGAGGAAACAACTTGGAAAGAAGGGAGGAAATTCCTTGGTTAAATGGCGAGTGAGTGAGTTGTCCCCCCATTCCACCTGAGAGTCC 
30 TGCGCCCCACACCCCTCCGCCCCAGCCTTCCTTTCTCAGCACTCAGAACCATGAGGTCACAGAGCCTCTCCGGAGATGCAAACCCA 

GGAGGCTGCAAGAGGTGGAAAAAGAGCGAAGACAGGATGTCTGTCTTGCACATACACCTGCAGAGCCCGTGGGATGGGACCTAGGC 
CCTTACAGGCAGCAGTATACATAGGAGAGCACTCTGAGTATGGAAAGACGAGGTTGTCCCAGGAACTCCTGTGTCTGGGAACTCAG 
AGGAACCCCGGGTTGGGGGGAAATGGACACCTGCATCCTGTTGTGTTTGCTGTAACAGGATAGCCCGGAAACAGCCCTAACTCTTG 
TCAGGCCCCTTCAGACTTGCGTACATTCCTCTAAGAACTCCAGTTTGGTGGGAAGCTCAGACAGAGGTCATGACATTCTAGAGTAA 
35 GGGAACTAGGGACTAGTCAGATGCCACAGGCTGGATGGGACTCTGCAGGGTGTTTGAGAGCTAGGACCACTCGGTCCCCTCCTTTC 

TACCCACTAGTAACAGAAGTTACTGTTACCAGCCTGACCCCTAAGTGCCTCTGTAGTGCGAGTCTCAGTCCATCCCCGTTTCCTGT 
AACAAAACACTGCGGTCTGCGGAACTTATACACAACAGGAATCTATCTCTCACCATTCTAGAAGTGAGACAACTTCCACTCTAGTA 
TCTCCCAAGTCCATTTATAAGGCCTTAAATCCATTCATCAGGGTGGAGCCTTCACGGCCAGCCAGTTATCTCTCAACCACCCCACC 
CTCCAATACCATCATC CC CTAGGGTTCAAATTCAAAC AC AGG CCT ATTGGAGGGACACACACATTCAAAAGACAGCGG TGTGG AAA 
40 GCAGAGGGAGAGGGCCAGACTCTGTCGCCCCTCACTCCATCCCCACAGGCCAAGTGTCCTTGTCATTGTGTCCCAGTGTCTAACCA 

AAGCCCTAATTTCCCCAAGCCCGAGAGCTTGGTCCAAACTATGATACCTGGGCAAATGTCCAATGGCTTAGCACCCGAATAGCTCT 
GAGCCTGGCGGTAGGATGAGGGTGGGGGGTGGGAGAAAAAAGGTGAGACATTCAGACAAAAACATAGTTCCAATCCCCCCCCCCCC 
AAGAAAAAAGAAAAATGGAGCCTGTTCCATAACAGTGCTCATTCTCTAAGCTTGTAACCACAAAACACCCATTACCCTCCTCCACA 
GGATGCATGGGGCTAGAAAGACTTTAACACAATTTGTCAGGCGGCCTCCCGGTCTGGAATCAGCATCGTGGGAGGAACGAGGCTGG 
4 5 CTCAAGTGCAGGCAGTGGCTGGTGGCGGGTGGCGGGTGGCGGGCAGCTTTCGGGATGCTGGTACTGAATATTAAAAAGGTTCAGTT 

GCGACTGTGTGACCACAAGCACGCTGCAAGAAGGCGATGCCACTGGCCACGGTCATCCCCAAGGGGAACCTGCCAGAGTGCACGTG 
GCTTTGTAG ATCCTAATGAAGT TACAG ATGGG AAAACAG CCCTCGATTCCT ACC AGGGAGGAAATAATGGAGGGAT CACGGAAGGG 
GAAGCTGGGCCAACCACACAAGCATGCCACCCTGGCCTCAAATACATTGCGCTAGTATAACTGGACATCTCCAAATATTTACAGAA 
ACAACAGAACCCGCAGCAATGCTAATTCCCCAAACTGCTGTGTCTCAGAAGTTCTATCCTCAGCTTCACGCTGGCCTGCTGCCTAA 
50 GACCTGGCCTGATGCACTCTTGTGCCTACCAAGGGTGATCCCCAGGATACAAGAAAGCACCCTGCCTGAAGCCCACCCAGGTCTTC 

TTTCTCATTCTGCCCTTCTCGTCTGCTCCATACAACAGCCCCATGCCTCTAAATCTGTGTCCCTTGCCACGCCATCATTCTGCAAT 
TGCCCCAAGCTCCTTCCATTCCACTAACAGTCCCTTGTCCACGCCCCCCACGCCCAGTCCCANNNNNNNNNNNNNNNNNNNNCACA 
CACACATCAGCCCTAACTCAGATCCCCCCTGGCTGTGACCCTAGGCCAAATGTAAGACATTCCCAGGTCATGAAACTGCCCTTTCT 
GCTAGAAGTGCCGAACCTTTAATAGGTTCCTGGAGACCTCAGGAAGCAGGGGCTGACCCCTGTCGTTCTCTAGACAGAGCAAGGAG 
55 CTGGCTTGTCCAAAGAGACACAGCAATGAGGGGAGGTTGCTTAAGCTAGCTGTGGAGCCTGAGGGTCTGGCAGAGTTGCCAAAAGG 

GGGGATGGAGCCTGGCCTACTCTGAATCCCAACCCTGCCGCTCCCCAGCTGTGTGACCTTCAGCTGTTGCTCAACTGCTCTGAATC 
TCAGATTTCTCAATTGCAAAACAAGGGAGATTTGGGTAAACACTTAGCACAGAGCCAGAATGTTGAGCGAGGCAGCAGCAGGGGAG 
CTCCCACTCCACAGCCAGATGGCCTGGTTCATGTCTCCGCTCCCTTACGGTGCGGTGCCTCGGTTTCCAAACCTGCATAATGGAGT 
TATTAGTCGTGCCTGCCTCCCAGGATTGAGGTAAGGAAGCAATTCATCTACAAAAGCAAAATATTTAGAAATACCCGGGCAAGTGA 
60 TATCATCTTTTGGGAGATAGTTGAGAAATTATAGATTTAAAACATTGCAGGGATGGAGAGGTGGGTCAATGGTTAGAGCACTGGCT 

GCTCTTCCAGAGGACCCAGGTTCAGTTCCCAGAATCCACATGGCAGCTATTAACGGTTTGCAAATCTAGTGTCAGATAATGAGGTA 
CAGTGCCATGTATGTGTGGGGTACATGCCTACATGCAGGCAAGACACTCATACATATAAAATGAAAATAAATCTTTTGTTTTGTTC 
TGTTTTCATTTTTTGGAAACAGTGTTTCTCTGTAGAGTCCTAGCAGTCCTGGAATTGACTCTCTAGAAGAGAATGGCCTCTAACTC 
AGAGATCCATCTGCCTCTGTCTCCCAAACCCTGGGGTTAAAGGTGTAGGACACCACCCACCGGCATAAATAAATATTAAAAAATAA 
65 AATAAAAATGTTTCTTTAAAGAGACAGAGAGAGAAAAGGCACAAGAGATGGCTCAGTGGGTAGTGTTTGTTGTACATGAGGCCCTG 

AGTCCAGATTCATAACCCACACTCACAGGCCAGGGTTGGTGTTGCGGACGATGAAGAAACAGAGATGCTAGAGCCTCTGGCCAACC 
AAGTCT AACAG AAAGTAG AAGCTT CAGG CTTCACAAAG AGAC CCCCATCTCAAT AG ATAAGCAATAAGTAAATGATGG AGAACAG A 
GGCAG ACACCCCAGTG TCTCTCTG CC CTCCACCTGCAC ACACACG AAGGAGAGAAACTCTTG CTAAGTTCAAGG TCACCACCTTCA 
G TTCCT CAG CCCT ATG TCTGTT CACACGC AATCCACAACAAACTGG AGGACACCTT AG ATGAG AGTCTGGTCTCCC CACAGGGTGG 

7 0 ccaggagagacatttgaggcacaaggagaaggagatcacctgaggtctctaggggcctctctgatactcagaatcctaacgccctt 

taggtccaccctcaatccggtctgccagcatccatccttaatacgaacctctcttgcctgcagacagctcttgccttgataatgag 
tcttctttgagaacgaggtactcacttgcgggttttttgagtcaaggacagagtaggtaaggaagaaacaagcctatgagatggtg 

GGAAT AAAG GACAGAG T CGGAGAGG AGATTCTG AATTCGG AGGAAG G AG CAGGG ATGGGGGAGCTG TATATTGG AG ACG AGACATG 
GAGAGTATATCCAGTGGGCAGATGAATCCGTGTGTGTGAGTGAGTGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
75 TGTGTGTCCTCCCTCAAGTCTCCTAGTCTCACAGGAAGAAATGATTCCATGGGTGTTTGTTCTTTTCAAGGGAAAGGTTAGCCGGG 
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GTGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAG 

tgagttccaggacagccagggctacacagagaaaccatgtttcagggagggggaaggaggaagaaggtcaagtttccctacactga 

GTCCCTGAGGACTCTCACTCTCACCCCAACAGGAACCCAGCTTTTCCACACACCAGGCATCCCAGCCAGGGACACAGATGAAGGCA 

ctgtcaacagaagcaccagctagaacttctgtgatcctgaggtcacatggcccacaggttcctccctattctgatttgtatgtgac 
5 ccgatcacatttccttgcagatgttaggtttaccccttcccttgtgcactttgaaaatggctactgccagcggggggcgtggtgcc 

gcatgcctttaatcccagcactcagaaggcagaggccagctgatctctgtgattttgaggccagcctggcgtacatagtaaattcc 
aagatgcccaggagaaaaaggaaggcagaagcaaatggctatcgctctattttgtctactgcccactgatcccacaaagttccctg 
accaggctgttgtggcactgtgtcacaccacagtgaccccaccgagttctcatctcccagtgtgacctacgggtagtctgccctga 
agtggatacccaagtcctctatcacgagggcaggagaggggacttctcaatccatgtcacagcttgcctaggacagtgtacgttat 
10 gtttgctctaaacaaatatcattgtgaagctgaacagatgttgcagataaaatgccctaaaccctttccctacgtttcaaagaagc 

tgggaactcaggcgtgctagtcttggatggtttctgcatctgtggtccagtaactggcacgcgcaatctctcttgcaaaggcagag 
gtgaattcttctggccccgggggtgttttctgcagcctggctagctccagacctgtaattaagtctagtggtatgctggcaaggat 
gtggagaaagaggaacactcctccattgctgatgggattgcaagcttgtacaagcactctggaagtcagtctggcggttcctcaga 
aaattggacatcgtattaccggaagatccagcaatacctctgctgggcatatacccagaagatgttccaacagataataaggacac 
15 atgctccactatgttcatagcagccttatttataatagccagaagctagaaagaacccagatgtcccttaacagaggaatggatac 

agaaaatg tggtacatttacac aatggagtactactcag err attaaaaacaatt tatg aaattc ctagg caaat agatggat ctag 

aggatatcatcctgagtgaggtaacccaatcacaaaagaactcacttgatatgcactcactggtaagtggatattagcccagaagc 
ttagaatacccgagatacaatttgcaaaacacaagaaaatcaagaagaaggaagaccaacgtgtggatacttcattcctccttaga 
atagggaacaaaatacccatggaaggagttacagagacaaagtttggagctaagacgaaaggatgtaccatccagagagtacccca 
20 cccggggatccatcccataatcagccaccaaacccagacactattgcatattgccagaaaggaccctgatatagctgtctcttgtg 

aggctaggtcagggcctggcaaacacagaagtggatgctcacagtcatctattgaatggaacacagggcccccaatggaggagcta 
gagaaagtatccaaggagctgaaggggtctgcaaccctataggtggaacaacaatatgaactaaccagtaccccccagagctcgtg 
tctctagctgcatatgtagcagaagatggcctagtcggccatcattgggaagagaggccccttggtctttgcaaaccttggtacag 
gggaatgccagggccaggaagcgggagtgggtgggttggggagcagggcgggaggagggtatagggaactttcgggatagcatttg 
2 5 aaatgtaaataaagaaaatatctaataaaaaagtctagtggtggagaatcacccaagtgggaaccatctttgctcctgcactacag 

CTCTCACAGGACTGGTAGACATGCCATCTTGTTCGAGCTACCACCTCTGTCTACCACCTACCCTGCCCGTCATGCTCrGGCTCTGC 

TGGGTTGGCCGTTGACAATCTCTGGACTAGAAAGCCTGGTCAGGGAATGAACGCGATGAGAACTCGTGCCTGCTCTAACCACAGTC 

TCTCTCTCCATCACCCCAGCAGAGCCAACCCTAAGCAGACTACGAACTAGAAGAGCTTCCGAGCTTTAGGTTAAACACAGCAGAGC 

AGGGGAAACACAGGAATCACGAGGGATCGGGAGGGAGGGGAGGTTTTGAGGAAGGGAGGAAGGAAGGATGTGCTGACATTTGCTTA 

30 gtgtccattctagggatccacctggcactgaatccacaagtgaggaagccaagggtgagagcaggctggtgtaactgactcatggt 

GACACAGCCAGCAGCTGTGCTAAGATTATATTCCCTACTTCATTTATACTGTGTATTGAAACCTTACCTTATTGAAGTCTGTCCTG 

ggctgacctggcactcactttgtagaccaggctggcctcgaactcaaaaatctgtctgcctctgcctccctcccaagtgctgggat 

taaaggcgtgcaccaccacacctagccttattgaagtgttttagcaatcctattgaaggcccattttacagatggggaagtaaagc 

35 CCAGAGAGGGGAAAGTGCCAAAGCCATAAGGCAATAAAACTACTAAAGGATGTCAGCCAGTTeTAGCTGGCCTCCAAAGGCCAATT 

TGCATCTGCCCTCTTGCTGCACCATTTAACCACATAGTTGCCTACTCTTATCAAATCCAATCAAATGCAGCTAGGAGCTAGGCACT 
GTGCTGGGTGTACATAGCATCTCTCAAAGCACGCTGGATGCAGAGTTCTGTCCTGGGAGGAGGCACGGTCGAATGAGTACCGCCTT 
CAGGGAGCAGGGAAACAGCCCGGCTGTGATAGGCTGTCCACTCCTTCTTCCCACTGGGCCCTGCTTCTCTCTCAGGCCTTCTTGGG 
CCTCCTGGCTCTGCCATGGAGCCACTGGGCAACATGAACAAGTCACCTGTCTGCTGCAGCTCCTCTAGAGCAAAAGAAAGTTCCTA 
40 GATGGAGTGAGTTTTACACCCATCCCCTGCGGTTCTGAGGTGCCTTGGGCATATTGACTGGGTGGGGTCAGGGAGCCCACATCTCA 

GGGCATGTTGACGCCTGGAAGGGGTGCAAAGTGCCTGGGTGAGGGGCTGAGGAAGCTACTCCACCCCCAGCTGTGGTTTCTGGrGG 
GGCCACTGGTGG CAGCAGGTG AGGGGAAGTATCTGTCACTCTTCCAACAAAGG CAATCAAACAAAAG C CT C CTGGGGCATTGTGGG 
AACTGCAGTAAAGGCGCCAAAAATAAAACACAACTTTCCTTTGATAGGCACTGGTAGCTGCCTGGGGGTTGTGACAAAAGTGTTCA 
GATTTCACACCTCAGTTCATACCCCACACACACACACACACACACACACACACACACACACACACCAGTCTCACAAACAAGTCATA 
4 5 TAATAGGCAGTCAATGATCCCAGAAGAAACATCTCCGTGGGCTGTGACACATGTCACAAGAACCACATATGTGTCAAATGGCTTGT 

CCTTTCCATTTTGAAATGTTCAATATTTTAAAAGAACTTTTAAATATCCTATTTTATTTCATGTATATTGGTTTTTGTCTGCATCT 
ATGTCTGTGTACCCTACCATTCACAAAGGCCAGATTAGATTCCCTGGAACTGGGATTATAGACAGTTGTAAACTGCCAGGTGTGTG 
CCTGGAATCAAACTTGGGTCCTCTGAAAGAGCAATCAGTGCTTTTAAAATATATATACATATGTGTGTGTGTGTGTGTGTGTGTGT 
GTGTGTGTGTGTGTGTGTGTGTGTGTGTAAAATTTATTTTATGTATATGAGTACACTGTCGCTATCTTCAGGCATACCAGAAGAGG 
50 GCTTTGGATCCTATAACAGAGGGTTGTGAGCCACAGTATAATTGCTAGGAATTGAACTCAAGGCCTCTGGAAGAACAGCCAGTGCT 

CTTGAC CACTGAGCC ATCT CTCCACCCCTAAAGTTTTCAGTATGT TTTAAG CAAGGAGCTGAACGGGG TATTTTGTT CTT TGT CCT 

tcaagctacagaaccaaacttgctagcattcattcataaatattcatatgggcagtatgcctaaaaattataaaatactgataggc 

AAAAGTGCATACATTGCCCACACAGCGAGAGGAACAGACACATAGACCCCCCCCCCCCACACACACACACACACTGGTACTACAGG 
GGCTCCCCTGTGTACACACACTGCAGTACAACTGCTTCCCCCATAAGGGACATTGACACCCACTCGAAAGGCCCAGAGAGAGCTCA 
55 ACCACAACCCAGTGACATGAATGGATTGACTTAGCCAGATCAAGGCACCTCGATGGCACTGAAAGGAAGGGCTTAATCTCCTTTAC 

TGTATCTTCAACTGTCACAGCTGGCCTCTCTTTCGGGCTATGGGCTCATCCACCAACCCTTGCAGCGGAGACTAAGGAAAAGGAGA 
CCTTGGGGAGTAGAGGAATCCTTGGGAGGAGAGGTTGGGAGGAGGAGAAGAACATTAGCCAAAAACAGCAGGCTGGGCGACAACGG 
AGGCGCCTAGTGAACTGGCCTGAGTGGTGGTTCTGAAAGAGCCTGGGGGAGGCGGGGGCAGGTCTTGAACCCAGACAAGTCCGAGC 
TCCTGCTCTCACATGAACAGCCAATCCCTTGCCCCACTCCTCTTTCTAGCTAGGTGGCCTTGGGCACATGGCTGAACTTGCTTGGC 
60 CTCAGTCTCCATCTCCACGGAATGAGAAAGTATTGTCTGCATGGCAGGGTTGTGTGGTGCATGTGGAAGTTGCGGCCTCATCTTCT 

GGGCTCTCCCAACATTCAACAGTTTGCCTTCTTTCCCGGCCTTGCAATCCGACTCTTGCTTCAGAAACTCCAGACCCCCTCATTAA 
CGGCAGACCTTCAGAATGTGTTTATTTCTTGTCTCCCCACCCCCACCCCACTTCCCAGCCAGATGCAAGCATGGGAGGTGGCCGTA 
GTTCAAGGCCCACCCTCCCTTCGGGGACTTTCAACGTTCCTCAGTTCCTTTTGATCCCATAGCTCCAGCCACAAGCCAAACAGCCC 
CCAAGGCCTCCAAAGTTTTCTGCCTGTGCTCTCTACCCCTAACCCCAGTGCTGCCTGTAAGAAACCGTTCCAGGCTCTGCCCAGAA 
65 GCCCCTCCATCCTGTTAGGTGATACCAGATGCTCAAAGAGTGACCCAGAAAAACAATTCTTTTCAGCTCATTGTGATGGTGCACAT 

CTGTAACCCCACCACGCTGAGGAGGCTAAGGGAGAAAGAGAGAATTCTCGGCCAGCCTGGGCTACAGATCAAGACCCTGTCTCAGA 
AAAATTCCAACAAAATTGCTGGGGAAATATTGCTCAACCATCGGAATGCTTACATAGCATGCATGAGTGCAGNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnTONNN^ 

NNlTNNNNNNNNNNNfOTNNNNNNNNNNNNNNNNNNNNNNNNNNMNNTO 
70 NNNNJn^NNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNN 

MOUSE SEQUENCE - mRNA 

GGACATGGACTGCTATCTGCGTCGCCTCAAACAGGAGCTGATGTCCATGAAGGAGGTGGGGGATGGCTTGCAGGATCAGATGAACT 
GCATGATGGGCGCAGACTGGGCTAGCTGGAGAGAGACAAGAACCAAAAGCACAGCCTTCCTGTGTGATTTCTACAGCCCCCAGAGC 
75 ACCATGGACCCAGGGAAACCCAGGAAAAACGTGCTGGTGGTGGCTCTCCTTGTCATTTTCCAGGTGTGCTTCTGCCAAGATGAGGT 
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caccgatgactacatcggcgagaataccacggtggactacaccctgtacgagtcggtgtgcttcaagaaggatgtgcggaacttta 
AGGCCTGGTTCCTGCCTCTCATGTATTCTGTCATCTGCTTCGTGGGCCTGCTCGGCAACGGGCTGGTGATACTGACGTACATCTAT 
TTCAAGAGGCTCAAGACCATGACGGATACCTACCTGCTCAACCTGGCCGTGGCAGACATCCTTTTCCTCCTAATTCTTCCCTTCTG 
GGCCTACAGCGAAGCCAAGTCCTGGATCTTTGGCGTCTACCTGTGTAAGGGCATCTTTGGCATCTATAAGTTAAGCTTCTTCAGCG 
5 GGATGCTGCTGCTCCTATGCATCAGCATTGACCGCTACGTAGCCATCGTCCAGGCCGTGTCGCGTCATCGCCACCGCGCCCGCGTG 

CTTCTCATCAGCAAGCTGTCCTGTGTGGGCATCTGGATGCTGGCCCTCTTCCTCTCCATCCCGGAGCTGCTCTACAGCGGCCTCCA 
GAAGAACAGCGGCGAGGACACGCTGAGATGCTCACTGGTCAGTGCCCAAGTGGAGGCCTTGATCACCATCCAAGTGGCCCAGATGG 
TttttGGGTTCCT AGTGCCTATG CTGGCTATGAGTTTCTGCT ACCTCATTATCATCCGT ACCTTG CTCCAGG CACG CAACTTTGAG 
CGGAACAAGGCCATCAAGGTGATCATTGCCGTGGTGGTAGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGTGGTCCTGGCTCA 
10 GACGGTGGCCAACTTCAACATCACCAATAGCAGCTGCGAAACCAGCAAGCAGCTCAACATTGCCTATGACGTCACCTACAGCCTGG 

CCTCCGTCCGCTGCTGCGTCAACCCTTTCTTGTATGCCTTCATCGGCGTCAAGTTCCGCAGCGACCTCTTCAAGCTCTTCAAGGAC 
TTGGGCTGCCTCAGCCAGGAACGGCTCCGGCACTGGTCTTCCTGCCGGCATGTACGGAACGCGTCGGTGAGCATGGAGGCGGAGAC 
CACCACAACCTTCTCCCCGTAGGGGGCTCCCCTGCCCGGACTACAAGGACCTCTCCCAGGAGCCTTAATGTGGTGCACACATGCAC 
AGACTCTCCATCCACCGAATTGCTGCTGAGGGAAGAGCAATTCTGGCCAGTCAGGTTGACATGAGGACCTAAGAAACTGCTTAACC 
15 CCATCCCACTTATAACTACCTCAACCAAAGCTGTAAAAGATATGGCTGAGAAGTTAACACTCAAGCCAAGACAGCTATCCCCAAAA 

CGACAGCCAAAAGTGAAAGTGAGAGGCTCCACACTTTCCGGAGTGAGGGATGTGGGGCCAGTGAACACCCTGGTTGAGTAGTCTTC 
GGAGGCCTCTGAATGAACCTGCTTCTAGCTTAGAGAGATGTCCCGGAGATTCAAGACAGAGCTTATCTCCACACTTAGCAAGCAAG 
CAAGAGATGACAGTCTCTCTAAATGCTCCCACAGAGCACCCCTGCCCCTCCCTTCTGCCTCTCCACCGCCTTTCCTGAGGTCCAGG 
CCACACCATGACGCTGAGGCAGTCCCAGCTGGGGCTCTGGATGGCAATGACAAGTAGTTGGGTCTCTATGATGGGAATAAAAAGGT 
2 0 AGGGGAAAGGTGACAGGAAGGAGAGAAGGTGACCCTGCTGGCTGACAGAGGCCAGCAAGCTACTTCTTTGTTCTCTGTCAGCCAGC 

cactgatacctttcctcatgttctgcttttgattcatatatcttttatgaagaaacaaataaaaaaaaaattttccctcgaggaaa 

CAACTTGG 

MOUSE SEQUENCE - CODING 

2 5 atggacccagggaaacccaggaaaaacgtgctggtggtggctctccttgtcattttccaggtgtgcttctgccaagatgaggtcac 

cgatgactacatcggcgagaataccacggtggactacaccctgtacgagtcggtgtgcttcaagaaggatgtgcggaactttaagg 

cctggttcctgcctctcatgtattctgtcatctgcttcgtgggcctgctcggcaacgggctggtgatactgacgtacatctatttc 

aagaggctcaagaccatgacggatacctacctgctcaacctggccgtggcagacatccttttcctcctaattcttcccttctgggc 

ctacagcgaagccaagtcctggatctttggcgtctacctgtgtaagggcatctttggcatctataagttaagcttcttcagcggga 

3 0 tgctgctgctcctatgcatcagcattgaccgctacgtagccatcgtccaggccgtgtcgcgtcatcgccaccgcgcccgcgtgctt 

ctcatcagcaagctgtcctgtgtgggcatctggatgctggccctcttcctctccatcccggagctgctctacagcggcctccagaa 

gaacagcggcgaggacacgctgagatgctcactggtcagtgcccaagtggaggccttgatcaccatccaagtggcccagatggttt 

ttgggttcctagtgcctatgctggctatgagtttctgctacctcattatcatccgtaccttgctccaggcacgcaactttgagcgg 

aacaaggccatcaaggtgatcattgccgtggtggtagtcttcatagtcttccagctgccctacaatggggtggtcctggctcagac 

3 5 GGTGGCCAACTTCAACATCACCAATAGCAGCTGCGAAACCAGCAAGCAGCTCAACATTGCCTATGACGTCACCTACAGCCTGGCCT 

ccgtccgctgctgcgtcaaccctttcttxstatgccttcatcggcgtcaagttccgcagcgacctcttcaagctcttcaaggacttg 

GGCTGCCTCAGCCAGGAACGGCTCCGGCACTGGTCTTCCTGCCGGCATGTACGGAACGCGTCGGTGAGCATGGAGGCGGAGACCAC 

CACAACCTTCTCCCCGTAG 

40 HUMAN SEQUENCE - GENOMIC 

AAT ATATG AAACAAAT ATTGACAG AATTG TCAAAGAAATAAG AGAAACACATAAAGCAAG AAATAAG AGAAACACAT AATTCAACA 
ATAATAG AAACTT AAATATCCTCCTTT CAATAATAGATACAA CAACTAAGCAGTTGAT CAACAAG AAAACAGAAGATTTG AACAAT 
GCTATGAACCAACTAGACCTAACGTCTATCTATAAAACACCACCCAACAACAGCAGAATACATATTCTTCTCAGATATACATAGAA 
CATTCTCC AGG AT AGGCCAT CTGT TAGGACAT AAAACAAGTCT C AAAAAATGTAAAAG AATTG AG AT CAGACAAAGTCTGTTCTCT 

4 5 GACCACAACCAGTAACAGAAGGAAATTTGAAGAATCCATAAGTATGTGGAAATGAATCAAGGAACTCAAGGGAAATTAGAAAATAC 

TTTGAAATGAATGAAAATGAAAACACAGCATACCAAAACTTATGAGATGCAGCTAAAATAGTGCTTACAGAGAAATTAATAGCTAT 
TAATGCCTGTATTTTTTAAAAGAAGAAAGATACCAAATTAAAAAAAAACTTTTCACTTTAAGAAAAAGAATAGTGAACCAAGCCCA 
AATCAAGCAGAAGGAAGGAAATAATAAAGATTAGAATGGAAAAAAATGAAATATGGAATTGGAAAAACTAGAGAAAAATTAACAAA 
C CCAAAAGTTGTT AT AT CAAAAAGATTGATAAG TTTG ATAAACATTT AACTAG ACTT AC CCTAAT AT CAAAAC C ACATACAGAT AT 

5 0 CACAAGAAAAGTACAGACCAATATCTCTCATAAGACACATATAAGATAGATGCACAATTTCTTAACAAAATATTAACATGCCAAAT 

CCAGAAACATTACAAAAAAAATTGTATACCATGACCAAGTGATTTATTCCAGGAATTCAAGGTTGGTTTAATATAAAAAAATCAAT 
TCATATAATACACCATATTTAATAGAATAAAGGGCAAAAACACTCAATTGTCTCAGTGGACACAGGAAAGGCCTCCAACTCCCTCC 
ATGTCCCTCCAAAGGACATTATCTCATTCCTTTTTATGGCTGCATAATATTCCATGATGTATATGTAGCACATTTTCTTTAACCAA 
TCTATCATTGATGGGCATTTAGGTTGATACCATGTCTTTACTATTGTGAATGGTGCTGCAATAAACATACACGTGCATGTGTCTTT 
55 ATAATAGAACAATTTATATTCCTTTGGGTATATACCCAGGAATGGGATTGCTGGGTCAAATGGTATTTCTGTCTCTAGGTCTTTGA 

GGAATTCTATACTATCTTCCACAATGGTTGAACTAATTTACACTCCCACCAACAGTGTAAAAGCATTCCTTTTTCTCCACATCACC 
AGCATCTGTTATTTTTTGAATTTTTGATAATAGCCATTCTGACTGGTATAAGAGGGTCTCTCACTATGGTTTTGATTTGCATTTCT 
CTAATGATCAGTGTGTTGAGCTTTTCAAAATATGATTCTGGGTCACATGTATGTCTTCTTTTGTGAAGTGTCTTTTCATGTCCTTG 
G CCCACTTTTTAATTTTTTTTTCTTGT AAATTTGTTTAAGTTTTT ATAG ATGCTGG ATGTTAG ACTTTCG TCAGATG CATG GTT TG 
60 CAAAACTTTTTTTCCCACTGCGTAGGTTGTCTGTTCACTCTGTTGATAGTTTCTTTTGCTGTACAGAAGCTCTTTAGTTTAAGTAG 

ATCCCTTAATTTACTTATTTGTCAATTTTTGTTTTTGTTACAACTGCTTTTGGCATCnTGTCATGAAATCTTGGCCCGTGCCTTG 
GTCCTGAATGGTATTGCCTAGGTTTTCTTCTAGGGTTTTTATAGTTnTAGTTTTACATTTAAGTCTTTAATCCATCTTGAGTTGA 
TTTTTGTATATGCTGTAAGGAAGGGGTCCAGTTCCAATTTTCTACATATGGCTAGCCAGTTATCCCAGCACCATTTATTAAATAAG 
GAATCCTTTCGCTATTGCTTGTTTTTGTCACGTTTGTTGAAGATCACGTAGTTGTAGGAGTGCAGTCTTATTTCTGGGTTCTCTAT 

6 5 TCTGTTCCATAAGTCTGTCTGTTTTTGTATCAGTACCATGCTGTTTTGGTTACTGTAGCCATGCAGTATAGGTTGAAGTCAGGTAG 

CATGAGGCCTCCAGCTTTGTTCTTTTTGCTTAGGGTTGGCTTGGCTATTTGGGCTCTTTTTTGGTTCCATGTGAATTTTTAAATAG 
TTTTTTCTAGTTCTGTGAAGAATGTCAATGGTAGTTTAATGGGAATAGCATTGAATCTATAAATTGCTTTGGGCAGTATTGTCATT 
TCCACAATACTGATTCTTCCTATCCATGAACACGGAATGTTTTTCCATTTGTTTCCATTATTTCTAATTTCTTTGAGCAGTGGTTT 
GTAGTTCTCCTTGTAGATGTCCTTCACTTCCCTTGTTAGCTGTATTCCTAGGTATTTTATTCTTTTTGTGGCAATTGTGAATTGGA 
70 GTTCATGCGTGCTTTGGCTCTCTGCTTGCCTGTTTTTGGTGTATAGGAATGCTAGCAATTTTTGCACACTGATTTTGTATCCTGAG 

AATTTGCTGAACTTGCTTATCAGCTGAAGAAACTTTTCGGCTGAGACAGTGGGGTTTTCTAGATATAGGATCATGTCATCTGCAAA 
CAGGAATAGTTTCACTTCCTCTCTTCCTATTTGAGTACACTTTATTCCTTTCTCTTCCCTGAATATGACTGCCCTGG CCAG AACTT 
CCAATACTGTGTTGAATAGGAGTGATGAGAGAGAGCAACCTTGTCTTGTCCTGATTTTCAAGGGGCTTACTTCCAGCTTTTGCCCA 
TTCAGTATAATATTGTCTGTGAGTCTGTCATATATGGCTCTTATTATTTTGAGGTATATTCCTTCAACACCTAC TTTA TTAAGAGT 

75 TTTTAACATGAAGGGG T ATTG AATTTTATCAAAGGCCTTTT CTGCAT CT ATGGAGATAAT CATGTGGTTOT GT CTTT AGTT CTGT 
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ttatgtgatgagtcacatttattgatttgcatatgttgaaccaaccttgcatcccaggggatgatgaagccaaatttgatcatggt 

ggataaactttttgatgtgctgctggattcggtttgccagtattttgttgaggatttttgctcaatgttcatcaaggataatggcc 

TGAAGTTTTCTTTTTTTGTTATATTTCTGCCAGGTTTTGGTATCAGGATGATGCTGGCCTCACAGAATGAGTTAGGAAGGAGTCTC 
TCCTTTTCAATTTTTTTGAGTAGTTTCCGTAGGAATGGTACTCTTTTCTGTACATCTGGTGGAATTCAGCTGTGAATCCATCTGGT 
5 CCTGGACTTTTTTTGGTTGGTAGGCTGTTTATTACTGCCTCAGTTTCAGAACTCGTTTTCAGTCTGTTCTGGGATTCAATTTCTTC 

TTGGTTTGGTCTTGGGAGGGTGTATGTGTCCAGAAATGTATCCATTTCTTCTAGATTTTCTATGCACATAGAGGTGTTTATGATAT 
TCTCTGGTGGTTGTTTGTATTTCTGTGAGGTCAGTGGTAATATCTCCCTTATCATTTCTGATTGrATTTATTTGAGTTGTCTCTTC 
TTCITCTTTATTAGTCTAACTAACAGTCTATCTATTTTATTAACTTTTTTGAAAAACCAGCCTGGATTCATTGATATTTTGAATGG 

10 TTGGTTCTCTAGTTCTTTTAGTTGTGATGTTAGGTTGTTAACTTGAGATCTTTCTAGCTTTTTGATGTGGGCATTTAGTGCTATAA 

ATTTACrCCTTAATACTGCCTTAGCTGTGTCCCAGAGATTCTGGTATGTTGTATCTTTGTTCTCATTAGTTTCAAAGAACTGCTTG 
ATTTCTCCCTTAATTTCATGATTTACCCAAAAGTCCTTCAGGAGCAGGTTGTTCAATTTCCATGTAGTTGTGTTGTTTTGAGTGAA 
TTTCTTAGTCTTGAGTTCTAATTTGATTGTGTTGTTGCCCAAGAGACTGTTTGTTATGATTTCAGTTCCTTTGTATTTGCTGAGGA 
GTATTTTACTTCCGATTATGTGATCAATTTTAGAGTAAGTGCCGTGTGGTGATTAGAAGAATGTATATTCTGTTGTTTGGGAATGG 
15 AGAGTTCTATAGAGATCTATCAGGTCCATATATTCCAGAGCTGAGTTCAGGTCCTGAATATCTTrGTTAATTTTCTCTCTCAATGA 

TCTGTCTAATGGGGTGTTAAAACCTCCCACTATTATTGTGTGGGAGTCTAAGTCTATTTGAAGGTCTTTTTGAGCCTATGTCTGTC 
TTTGCATGTGAGATGGATCTCTTGCAGATAGCATACCAArGGGTCTTGGTTTTTTATCCAGCTTGCCACTCTGTGTCTTTTAATTG 
GGGCATTTAGCCCATTTACACTTAAGATTAGTATTGTTATGTGTGGATTCAATCCTGTCATCATGATGCTAGCTGGTTATTTTGCA 
GACTTGTTTATGCGGTTGCTTCATAGTGTCACTGGTCTGTGTACTTCAGTGTATTCTTGTAGTGGCTGATAACAGTTTTTCTTTTC 
2 0 CATATTTAGTGCTTCCTTCAGGAGTTCTTGTAAGGCAGGTCTGGTGGTAATGAATTCCCTCAACATTTGCTTGTCCTGAAAGGATC 

TTATTTCTCCTTCGCTTATGAAGCTTAGTTTGGCTGGATATGAAATTCTGTATTGGAATTTCTTTCCTTTAAGAATGTTGAATATT 
GGCCCCCAATCTCCTCTGGCTTGTAGGGTTTCCACTGAGAGGTCTGCTGTTAGTCTGATGGGCTTCCCTTTGTAGGTGACCTAGCC 
TTTCTCTCTGGCTGCCCTTAACATTTTTTCTTTCATTTCTACCTTGGAGAATCTGATGATCATGTGTCCTGGGAATGATCTTCTCA 
TGGAGTATCTCACTGGGGTTCTCTGCATTTCCTGAATTTGAATGTTTGCTTGTCTAGCTAGGTTGGGGAAGTTCTCCTGGAAAATA 

2 5 TCCTGAAATATGTTTTCCAAATTGTTTCCACTCTCCCCATCTCTTTCAGATACCCCAATCAGTCATAGATTCCGTCTCTrTACATA 

ATCCCATATTTCTTGGAGGTTTTATTCATTCCTTATCATTCTTTTTCTCTATTCTTATCTGCCCGTATTATTTCATAAAGACAGTC 

TTCAAGCTCTGAGATTCTTTCAGAGGAAGAATCTTTCAGAGGAAGACTAAGCAGAACTTGGCCTATTCTTCTATGAATACTTCTGA 

TTGCATTGTGAAGTTCTTGTAGTGTGTTTTTCAGCTCGATCAGGTCAGTTATGTTCTTCTCTATAATATCTATTTTGGCTGTCAGC 

TCCTGCATTGTTTTATCATGATTTTTAGCTTCCTTGCATTGGGTTACAACTTGCTTCTTTAGCTCAGCGACGTTCATTTTTATCCA 

3 0 CATTCTGAAGTCTACTTCTTTCATTGCAGTGATCTTAGCCTTACCCCAGTTCCAAACCCTTGCTGGAGAGATGCTGCAGTCATTTG 

GAAGGAAGAAGGCACTTTGGCTTTTTGAGTTTTTAGTGTTTTTATGCTGATTCTTTCTCATCTTTGTGGGCTTATCTACCTTTGAT 
TTTTGAGGTTGCTGACCTTTGGATGGGGTTTTGGGGTTTCTTTTGTTTTTCTTTTAACAATCTGGCCACTTTTCCATAAAGCTGCT 
GTGGCTTGCTGAGGGTCCCCTCCAGACTCTAGTCACTTTGGATTTTCCAGTACCTGGAGGTATCACCAGTGAAGGCTGTGAAACAG 
CAAAAATGGCAACCTGCCCCTTCCCCTGGGAGCTCCATCCCAGGGAGGTATGAACCTATTGCTGGCCTAAACACACCTGTAGGAGA 
3 5 TGGCCGGAGACCCCATTTGGGAGGTCTCACCCAGTCAGGAGGAACAGGATTGGGGAGCCACTGAAAGAAGCAATCTAACCACACTT 

CCGAAGAGAAACTATGCTATGCTGGGCACCACTTGCATCCCCAGTTGGCTTGGGATCTCCAAAGCCTGGAGACTGGTGTGGCTAAG 
TCGCCAAAACAGCAAAGATGGCAGCCTGCCCCTCCCCCGAGGAGCTCTGTCCCAGGAAGTCTTCAAATCTCTGTCAGCCAGAGAAC 
ATCGACAGGAGTGGCTGGAGGCCACAGTTGGGAGGTCCTGCCCAGTGAGAAGGAATGGATTAGGGACCCTCTTAAAGAAGCAGTCT 
GGCCATATTTTGGTAAAGCAGCTGTGCCACGTTGGGAGATCCTTTCAGCCCCCAGTTGGTTTGAGCTCCCCAAAGCTGAAAGGCTG 
40 GAATGGCTGGGATGCCCAAACAGCAAAGGTGGCAGCCCTCTCCACCATCCAGGCACCCTGTCCCAGGGAGAGATCAAAATTTTATG 

ggctgtagaaaatgggcagaggtggctgaaggccttgtttgggaagacccacccagtgaggaggaatggataggagtcctgcttaa 

AAAAACAGTCTGGCCACGTTTTGGCAGAGCAGCTGTGCTGTGCTGGGGGATCCTTTCCACACCTGGTGGGTTTGGACTCTCCAAAG 
TCTACAGGCTGGAACAGCTGAGTCGTCCAAACAGCAAAGGTGGTGCCCCTCACCCCCACCCCAGCCACCCCCAGAACTCCACCTTG 
TCTCAGG TAGGTGCTACACTGTTG CCCGTGGCTGGCTGGAATTCCAAG CCAG TTGGTCTT ATCTGGTG AGGTG CTGTGG AAGTGAG 
45 GCCCACAGACCAATGCTGCTCAGCTCCCTGGATTCAGCCTCCTTCCTAGGGGTATGTACAGACCTCCTGCCTTGCCTGAATGGCGG 

TCACCTTTGCTGGGGTTCCGGAGCCTGAGTATGTAAAGCTCCTGGGTGTCTGTGCATGCCTGAGCAGCTGCTCTGCCAATAATCCA 
ATGCAGCTCTGTGTGTAAGACCCAAAGGCCTGGTGGAGTGGGTTCACAGGGGATCTCCCGATCCAAAGGTTGCAAAGATCGGTGGG 
AGAAG CAT CATTCCCC AGGTTTGCACATTCACTCAC CACTT C C CTGGTGGGGGG AGGGGAGGGGGTTTCC TTTGGGTCTGTGTTG C 
TCCTATGTAGGCCATTGCCCTGCCCTGCTTTCCTCTArCCTCTGTGGGTCGAGCTGATTCCTTAATCAGTCCCAATGCAAGTATCT 
50 GGATGTTTCAGATAAAGGTTTTGAAGTACCCACCCCTTTGTTCCTCTCTGAGAGAGCCATGCCCCATACCTGCTTCrAGTTGGCCA 

TCTTTGAAAATAAAATTAAGAAAACAATTTCATTTACAAGCACATCAAAAAGAGTAAAATACTTAAGAAAAAATTTAACAAAGAAG 
TGAAAGACTTGCAGCCTAAAAAGTATAAAGAAATTAAGGAAGACCTAAATAAATGAAAAAAATCCCATGTTCATGGACCAAAAGAC 
TTTGTTAGAATGGCAATACTCCCTAAATTGATTTACAGATTCAATGAAATTCCTATTAGAATCCCAGCTGGTTTCATTGCAGAAAT 
TGATAACCTAAAATTCATATGGAAAAGAGAGAGATGCAGATTAGTCAAACAATGTTTAAAAAGACAGATAAAGTTGGAGCAGTCAC 
55 AACTCCCAATTTCAAAATTTGCTATAAAGCTACAGTAATCGAGACAGTGTGGTACTGTCATAGGACAGACACAGAGATTGATAAAA 

TAGAATTGATAGTCTAGAAATAAACCATTACATTTATGATGAATTGATTTCCAACAGAGGTGCTAAGACAGTTCAATGGTGGAAAA 
AATAGTCTTTTCAACAAATGATGCTGGGAAAACTAGATATCCATATAAAAAATGAAGCTGGATCCCTACCTCACACCATATGCAAC 
AATTAGCTCAAAATGGATCAGATCTAAATGTTGCAGCTAAAACTATAAAAGTCTTAAAAGAACATATACGAATAAATCTTTGTATA 
CTTGAATTATGCAATGGTTTCTTAGATATGGCACCAAAGACACAATTGACAAAAGAAAAATAAATCAATTGAACCTCCACATTTAA 
60 AACTTTGCGCTTCTTTTGCCAGAGATTCAGGTTTTAAAAAACAAAAAGCCTTTGTGCTTCAAAGGACGCTATCAAGAAAGTGAAAA 

GATGATCCATAGTAAGGGAGAAAATATTTACAGATATGTATCAGATAAGGGATTGTAACCAGAATATATAAAGAAGTCTTACAACT 
CAATAATAAAAAATAAATAACCCAATTTTTTAAATGGGCAAAGGATTTGAATAGAAATTTCTCAAAAAATAATACAAATGGTCAAT 
AAGAGCATGAAAAGATGCTCAGCATAGGTAGTCATTAGGAAAACGCATATCAAAACTACAAAGAGGCCGGGCATGGTGGCTCATGC 
CTG CAATC CCAGCACTTTGGGAGGC CG AGG CTGGCAG ATCACCTTAGGTTAGG AGTTTG AG ACCAG CTTGGC CAACATGGTG AAAC 
65 CCCGTTTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGCACGTGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGA 

ATCACTTGAACCCAGGAGGTGGAGACTGCAGTAAGCCAAGATCGTGCCACTGCACTCCAGCCTGTGCAACAGAGTAAGACTCCATC 
TCCAAAAAAAAAAAAGAAAAAAGAAAAAAAACACAATGAGATACCACTTTACAGCCACTAGGATGGCTAGAATCAAAAGAATGGAC 
AATAGTAAGTTTTGTTGACAATGTGG AACCCTCACG CATTGTTGATGGG AACAAAATGGTGT AGTCACTTTGGAAAACAG TTTG AT 
AGTTCGTCAAAATGTTAAATATATAATTACCATATGACTCAACAATTTCACTTCTAGGTATATACCCAAGAGAAATAAAGCATATG 
7 0 TCCACACAAACACTTGCACATAAATATTTATAGCAGCATCATTCATAATAGCTAAAAGGGAAAACAGCCCAAACATCCAACTGATG 

acagacaaacaaaatgtggcatatccatacaatggaatgttattcagccataaaaaggaatggggaatggatccataccaccacat 

AGGTAACCTTGAAAACACTAACTGAAAGAAGCCAGATGTGAAGGTCACATATTGATACTTCTATTTATGTGAAATGTTCAGAATAG 

gaaaatctatagagccagaaagtagatttgtggttgccaggggctttcgatgacaggaggggaggggagcagtcattgctagtgat 
tacagggttcttgagagggagtgagaaaaaatgttctaaaatgtattgtggtgatggttgcataactctgtgaacatacaaaaacc 
7 5 attgaattctatactttaaaaaggtaaattttatgggatgtggattatagctcaataaagctgtcattaagaaaggaaaaggaagg 
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gaggggagaagagggaaaggggagggaggggaggggaggggaaggggggagaaaaaagatacatcgtggcatatctcttccctttt 
acctgtcattatgtgtcagtgcctcccattggcctaaactacccagaagccagagggaaagccatttgggactatattccactgtg 
acactgagcagagcaagggaaggatggggacacttctctcacacatctctgactccccaacatctaacccatggcctggcatgtga 
tattcatgctataaatatttgttgaatcagtaaatggcccctcatctagattctgccaggcagcgcagggggctttttgaatgtaa 
5 atgacctaatgattcaggatcctatgaccagcgactgtcaccctctgtcacctttcttctgcccctttatctctgaaggcattgaa 

ggggccctgcatgagtcagggagggctggggggaggagcaagggtgggaggggcagggaagagggtggcttctccgacaacttaaa 
aggggcttgaaccacttcctccccagacaggggtagtgcgaggccgggcacagccttcctgtgtggttttaccgcccagagagcgt 
catggacctgggtgagtgagcctcttcatgtgagaaggaacagtaccagggtcttggacacccagactgaccctgtggaatggggg 
tggaggatgcgggtggagcgcataggggtgcttcctggagaaatcagttctgatttggtgggcattggaagctacttccagagaat 
10 gccccctgctgtcccaggaggggtgcacctgccctttcagacctggagaaggggtcagcctttggtgccagtggggacaagggagg 

ggccgagatcatgtctttctaaaacagcagggacataagagagtggcggggctgggcttggtggtctggcagaacctgttctcatc 
atgagggtgataggttaggccctctgggacctctggggacaggtttcaacagagaaattctccctagagagcttaggaccttttac 
ccactctctgattcccacctttctcccctgccaaatattcatatacctgtccacttggggtcatgaggagatgcaaatgaaacgtg 
actgggttgtgagaatggtgcggtgcattgcaaatgcaagctctggttgctttctctctgctgcacatcccacctgctttgatctg 

15 GCTTTGCTGTTGCCTCTTGCAAGTTAAGGAACGGGCAGGCAACATGGAATGGGATGGCAAGGGGCACTCAGCTTGGAGAAATCATA 

gccaggccttcagcacagcccctgcccctgagcaaacctcacgcactctgccccggcagataactctactctttagaaagcccttt 
ctcaggtctaaccxagaaggggtcaaggggaagcactgagggtgttctgagtggttcatccagctccagacgccccctttataaat 
ctcagctgtggagtcagaccaggctgaggctaagaagaccaggttcctagatggcttgtctcaccagcaaacaatgcaccacggcg 
gcctcaaagccgcaaagggttggctttaaaaagtgaaggttccctggtgctgtcctcacacccctcctcgccacaccacagcctcc 
20 ttgatttcatctcttactttcccgcctgccctgaacgctggatctggacccagcaaacagctgtgaaagggttaaagtggtcaccc 

cacccactgactgtgaactcctgaaaggcaggttcaggtgctttgaggatgtgaggagaaaatgtctgcggaatgaatgaatacac 
cgtatcaagaactccgtagagtttagtttttgaaaatctcttccaaatgcctcatttcccagccaatctacccttaaatcccactc 
ccctgcaccccctccaccaccccccatcacaatcccacagtacagacgtcacccacagaagaccctgctccagcctttcatactgg 

CCTCCAGGAAGGAAACCAAGCAGrGCCCAGTGGTGTGCTACTGGGCATTTGAAAAGCAGCTCCCCGGGGTGGAGCACTGGTAGCTG 
25 ACTCCAGGGTGGAGGGAAAGTCCTGAATTTGTAGTGCTTGCCAATTTCCATGGTGTAAATTCTCCCACCCTGGCTGATTGATTTCA 

AGCCATCTACATGACTGAACAGGGGGTTGGGAAGATGTGCAGAGTGTCTTACCCCAGACTAGGTTTAGGGGTGCTAGACTCCTAGG 
CTTTGATGCAGGGAGAGAGGGTAATCTCTGGTCCAGGAAGAAGGGATATTCTTGCCACTTCACTCAACTTGAGAGAGCCCCAACGG 
TCAAACCCGAAATACTGGTAGGAGGGGAAGCCGCTGACAAGCTTTACTCAAAACGGGCTCTCTGGGCCGTTGATGGGGTGGGTGGG 
CCTTGGAGGATCTGTTGTTCTGCTCTTCATCTGCCCAGCAAGGAGCAAGAGGTGGGTGAGGAGGGAGGGTTTCTGTTACACAAAAT 
30 GAAAACTCCCAAGCAGGGCTGAGCTGGCCTTTTTCACGGTTTGAATGAGCAGCTCTGAGGCACCCTCCCCACCTTCGAGCAATGAG 

ACCGAAGATCTTTCATAATTCTCAAAAGCAAAGCAAGGAAAAAATGAACCCATGAGAGATGTGTGCCTCACAGCTCGGACATAAAT 
GGTGGCAAAGGGGGATGCTGAAGCTAATTCAGGGCCAGTTTCTTGCCTGCCAGAAACTTGGCTGGGGAGGAGAGGAACGCTGCAGC 
CTGGGGTCGCTGTTGGAAAAAATCTCTCCTCTTTGCTTCGGACATTCAGGCAACTCTCATTGTTTGAGGGATTCAGGGATGACCAG 
TCTGGTGGGGAGAGTGACACATATGTCACAAAGCCACTGCAACAGAATAAGATACAGCATTGACCAGGGCAAGGGCAAGACAAGAA 
35 GGGAATAGTGAACCTGGGTCAGAGAGGTATTTAAGGTGGGTTTTCAAGGGTGTGTAGGAGTTGTCAAGCCCAACAAGGAGCTGCAA 

TGGGCCCAGGATGTGGCAGGAATGGCAAACTCCATTGCCATCAGAGGCCGACAAGGTAATAGAGGGAATGGGCATAAGGTGCAGGA 
AGTGGAGGGGAGTAGAGTGACCCAGAGGGTGCATGCCCCACCTAAAGGCATTCAAATCTATTATTTCAAAAACTCCATGCTGACAA 
GCAGAGTGTCCTGGGGACTAAGGCTGCAGCCGTGTAGATGGTCAGCTGAGACAACAGTAACAGAGACAAGAAAGAAGCAAGCGGAG 
GGGAGGGTGGAGTAGCTGGCCATGCCAAGGAGGAAGATGAGGAGGAAGGACGCAGGCACAGGAGACCCAATCCTTAAAACGTGGTA 
4 0 CGGCATCCCTAAGGAATTTGAACTTTATCCTGAAAACAATGGGGACCCATCAAAGATTTTTATTTTTCAAGTAGGTGAATTAAAGG 

ATGAGATTTGTGTTTTGGAAGGAGTTCTGTGGCAGCAAAGAGGCAGCAAAGCCCGTGTCAGAACAGAGGTGGGGCCGGCTCTTTTG 
GGGGCCGGGATGTTGGGGGATGGAAGCAGGAAGCACTGGTGGCCAGTGGGGCATGGGGAGCAAAGATTCCCCTCATGCTCCGTGGA 
GCGTCCTAGATGCAGCAGGCTCATCAGAAACACAGCCTGATGCAGTAGCCAGAGCCCAAACCTTGCTATCCTGTTCAAATCTCAGG 
TCCCTCTCTTAGCAGCTGTGTGGCCCCAGGCATTTGGCTTAATCTCTCTGGGCCTCTATTTTCTGGAATCTAAGATGAGGATCACC 
4 5 AGGGTAGCTCATGAGATGTTATGAGGGAGAGACACATACAGACCCAGTGGCCGCACAGAAGGATGGTTAGGAGTGTGGTtGCTGGA 

gttggagggtttcaaagcctgctcccctgctggccattgtgtgactctgagaaagttacttgctgtgtttcagtttctcattggta 

AATGGGGATAATAGTAGCGCCTACCTCATGGGGCTTTTGAGAGGATGAAATGAGACCATACATGCAGACAGTGTGGCACGCAGTGA 
GAGCTCAGTGAATATGAATTATCTCATTGGATACAGCAGTTGATAACATAGAAAATGCAAGGTCTACCAGGCTCTCACCCATCCCT 
GCCTACTGTCTGAAAGTGGATTCCCCAGATCTCTAGACCTCTCACCACCTCCCTGCTTCTCCTCTGCCTCCCTTATCCAAAAAAAA 
50 AGAGAGAGAGAGAAAAGTTGTGTTGGCAGGTGAGGAAGTTCAAAGAGGAAAAAGCTTGGGGTCGCTCTTGGGGCGAGCTGATTGGG 

CAACTGTGATTTCCTGGGCAGTCTGGAGGACCTGGAAAAATGTGGGGATGGAAGTTCATGGTTTGGAGATGGGGGCAGCCAGCCAA 
TAATTTTCTTTCCTGGATGGGCAGTCTCTCATGTTGGGGGCTCCGGTTGGAGTTCTAGGGAATTTTCATGATGATCATTACTGAAA 
ACTCAAGAACTCAGAAAACACCCAACATCTAGGTCAACCACTCCTTAGCCCCAGAGATTCCCAACTTCATTGGTCTCACTGAAGCT 
GCTGCCCAAGACCAGTTTCTTTATGACTTTGTAACAGACAGGGATGATCTGACTCAAGGCCACTGACCAGGCTCCCTTTTGCCACA 
55 TACAAGAGTTCCCCTAAGTTTCCCTGTGATGTTTCTTGAAAGCCACCTGTTTTGGACCTACAAGACCCTTGCTCATCCACCTCCTC 

CAAAACACCTGGAATGAGAAATCACAGGCACACACGCCAGCACTCCCCCAACTCCCCTCCCCTGACGGGAACAGCAGGAGTGGGAC 
AGCGTCCGGGAGAAGGGGTTATCAACAGAGTTCAACAGAAACACAGTTCTTGCTCCTCAGATCTCACCCGTTGTGACTTATCAAAA 
CTTTGAGGTTTCTCATTTCTCCCTGACAGTCAGAGCGGGCTTTCTCTAGAGTAACCGAAAGACACTTACGTGTTTTAAAGAAACCT 
CGAGACTCGACCTCTAGATGAGTCAGTGGAGGGCGGGTGGAGCGTTGAACCGTGAAGAGTGTGGTTGGGCGTAAACGTGGACTTAA 
60 ACTCAGGAGCTAAGGGGTAATTCAGTGAAAAAGGGGAATGAGCGGTGGGGAGCTCTGTTGCAACAGGGTCCAATCGCAGCAGGACT 

acaaatgcccgagcgcaggctgggaacgaggggacagcggctgcctgtccccagaatagaaaatgcagctaggaagccctctttga 

GTGGACAGCGGAGGACTGGACTGCCAGGCCAAGCATCAGGGGCTTCATCCTCAGGGCCGGTTAGAGCCCCTGAGGATTTAGGAGGA 

AGGTGAGGTGGGGACTGCCATCAGAGCTAAGCTTTAGGCAGATGTGTCTAGCAGTAGTGTGCAGGACTATTTGCTCAAGGCGGGAG 

aaatacctatttatttatgtagcccgatgcagtctctccttcccggaggaactcccaagcccagaatccctggctttacacaattt 
65 ccggggaacacattaaccaactgcaacctgggtgccatgcagggaggcttccagcaggtggtgctgtggccaaggacacggaagcg 

ctgggctctcactgcttccccagcctccaggagaaggtgccttaaacaggttcccacgcatttcctggcgctattgagcttggagc 
tgccaagggcctgccttcacttgtggcatcgcagttactgactctccagtgggccaggccctacctagctgggacctgagggtcag 
gatacgggaagagggctactgccgccctgacttgtaggtaagctaaaacatctaggcaaattactctgtcaactgtcctccctgct 
cagcctcaggaagaaataagttcctgctgggccccaggctcagccacaaaaccagactgagcacatctgggccttgtgctacaccg 
70 gggtccccatcagctgctcagaccccaggaagcctcctgacttccagaacacgtcgcttcccaaagctgaccctgttccccctttc 

acctgccccccaagcctaagttagaaaacaagttaaaggagagaaagtgtgtgcaggcacttcagttaagcaaaaaaataaagaag 
tcgtgacatcaggaaagagcgtccttcccccacactgcaacaggacagcatcccttctgtgtcctctcgggccatcttgatgccct 
ctcccttggaaaaaggacaggcattcgtttacttgtcattcatgtatttattcatcattcatgtatttatcattcatatattcatc 
agcacacaattgtggggcacctcctcaattctgggcctgcacaagataaaagggaagggatctctgtcccaaaggcaggccaaggg 
75 tgtgcgcccagtggaccaacagtcagtgctgaatgaatgtcatttcagtgagggggtgttgtggagctggtggagccctgaggcag 
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TCTCCATCGCTGTGGACCAGTAAGGAACCTCATCCCTCTACCCAGCCTGTGAGGTCATCCTCCTTCCTCAGCCCACCTCCCTCAGG 
AG ACACTCAGG CTTGGCTTCATG C ACGTGTGGCTGCG CACT C ACCTGG ATGCCAGG AAAATG CTCCTGGGC CAGTGG CT ACCAGCA 
CCAAAGCAGGGCTGGAAACGTGTGCACCTACCCCACGACCTCATAGCTTTGCCGCCTCATCCCACATCAGGTGGAGTGGGAGGGGG 
CACTCAGACCCACCAACCAAGCTCAGTCTTGAGGGGTGGTCTGGGCTAGAGAAGACTTCCCAGCTCCAAGAAGCAGCCCAGATGGG 
5 CCAAGACAGGGGGTGGGAGGGGCTGCCCTGCATTCTGATGCTGCTTCTTTCCAGGACCTGGGAGTGGAGGAGGACAAGAAGGAGGT 

GAGGACAGTGATGCCGGGCAGCAGGCCAGGTGTTCAAAGGCACAATCTGGTTCTGATGTTCTCTTTCAGCAAACACAGTGCCTGGA 
GCTTGGGAGGAAAGTTCCCAACAGCGTCTCCCCCTCCACTGCTTTCTTTAATAACAAAGACTTGTCCCTGCCAAGCAATAACTTTC 
TCGCCTTGTCTCCTACAGGGAAACCAATGAAAAGCGTGCTGGTGGTGGCTCTCCTTGTCATTTTCCAGGTGAGGTTCTCTGCCAAG 
GAAAGCTCTGTTCCCTTCTCCACACGGCCTCCCAAGTCAGGGGTTTAGTGGAGGAGCTGGGCATTTGCTAGAAGATACAAGACCCA 
10 GACATAAGCCCGCCTGCCACTCATTAAGCTAATGGCTGCCCCCTCACCATCTGCTGAGTGACCCTGGAGAGCCACAGATGTTCTCT 

GGACTTCCTTTACTCCATTTAGGTTAAAACATGGGGGAAAATAACTTACCACCTTCCCTATCCCACCTCCAATCTCCCTGCCCAGG 
AGACAGAAATATGGACTCTGAGTTCTTAGAGAGAGAAGAGCTGCAAAAAGCAAAAAATGTTACTGGGTTTTGTGCACGTGTGCTGA 
GAAAATCACCCTGGATCTGGCGATCTTGTTACTATCCTATCGCCCCAAAGTTGTCTCTTTCCAACCTTCACCCAAAGGCTTCCCTC 
GCAGCCCCCGTTTTCTTTGGTGAAATAGAGACCCATCCGGCCTCCCTGGCAGGGGAGGGAAGAGAGGATGGGGCCCTAGGGATGGG 
15 GAGAGGGGTGGATGAGCACACACTTTATAGCAGGCCTGAACTCGGCAGGAACAAAGACCCTCACTTTACAAAGTTCTGTTTCTCCA 

tccagaaacagacagaaagtgtgcctcaccaagtgccaaagttagaagaaactgtaactcggagagtcaactttctcccatttgtt 

AGAGGTGGGAGCTCAGAGTAGGGGTAGGGGAGTCCAACTGAGGCCAGAGCTAGAGAGGCAGTGCTTCAGAATTCGGCTCATCCCCA 
GGTCTGGAGGCCAGAGGGGCAGCTTTCCAGAAGCTCAGGCCAGAGGCAGGCCCCAAGCTGGGCACTGTTCCCAAAACCCCATCCCA 
GAGGCCCCCCGGAGCCTGGGCTGCAGCCCATAGCCTGGCCCCCTTCCCCATCACCACTCCCTCCTCTCTCTCCCCTGTCTCCAGGA 
20 CTCTGGGGGGCTGTATTGCTGGCAGTGGAGGCTGGAAGGGTGGGAAGGGGAGGAGGACAGCTGAGGCTCATTCTTCCCTTTCACTT 

GGGGAGGGGGTGCTCAGATAGGGCAGGATGTGGTGGGGCTGTGGGCTGCAGAGGCAGTGAGGCTAGGGGAGGGAGAATTATAAAAC 
AGGAACAAGGTTCAAGGGGAGAAGGGAAGGCAGGACTGGATGATGCAGAGTGCACTTCATAGAGGCCGGGAGTACTGCCCTCCAGG 
AAGGCTGAGACCCCCTCATGTCCAGGGACCCCGGGTCTAAGGCCTTGGGCCGTAACCATGGCTGGGCCAAAGGCAGCAGCCTCCTT 
CAGGGCTCCCAGGCTGCAGCCATGCCCAGGAAAGGGAAGAGGGGTTGCCACTGACTTTTCGTCTCAGGCTAGCAATGGCCAAAGAA 
25 AAGGCTCCTGGACATCATTTTGTCCTCACCATGTTCCCAAGCAGGACAGTGATGAATCCAGAACTTGGGTGTGAAAAAGAGATAGA 

GACAAGATGCGGTGAATCCCTCCAGCATAAATGGATAGAAACCCACCGTCGCTGAGCTGCTGAATCTGGTTCCTGGTGATAGAACC 
ATGAGCCTCGTGAGGCAGGTCCTCCAGCCCAGCTCCCTGCCCTGCACAAACCCGTCCATCGCTGTGCGCAGAGGCAGGGGCAGGCA 
TGGACCCCCTCCTTCATTGATAAAATCACAGCAGGCTGCTGAACCTTCACCCGACCCTGCAGACGGCTAAAAAAAGCTCCAGCAGC 
TGAGTCCTGCTGATTGGGATCTGCCGGAAGAGATGCGAGGAAGAGAGAGGCAGAGAGGTGGGGGGAGAGGGCGGGAGCACAGAGGG 
3 0 AGAGTGGGAGATGAGAGCTGCGCTTCCTTCCAGGGACACAGCTGCTGAGGAGTCCTCGCCCCCACCCCCATGGCCCATCATCCATT 

CACGGAGTTTATGGCACTTGGGCTCACGTTGCCTGAGCTCCTGCTGGGTGCTAAGAGGGGACCCAGGATCTAGAGTCTCTCCAGGT 
CACCCACCACCCATGATCACAGCAGTTTGCCCCAAACCCAAGGCTTCATGGCCTCAAAATGGGAGCATTTGCCTTCCTCTCTTCTT 
ACTCCAGGCCCTCCTCAACCTTGACCCCCAGGTGGATTTTCCCCCTAAAGCTGAGGTCTTTTGTAAGCCCCCTGGAAAACTCCACC 
AAGTTCTAAAGGAGGGTCAAGAAGAAAGACACATGTTCCCTCTCTCACGGAGCTTCCAGGGGGCAAAATTAAAGCTCCATGGAGAG 
35 GAAATGGTGCTGGAGCCTGGGCTAGGTACCTCACAGCAACCATGGGAAGCAAATAGGATTCATCTCCATTTCACAGAAGAGAAAAC 

TGAGGCTCTGAGAGAGAGAGAGAGAGACAGAAAGAGTTTAACCAGCTCAAGGCTCATCTGGCCCCAGAGCCCAGCTGATTTCCAGT 
CCCCTGTCAGCACATGTAGAGTCTCTCAGACTTGGCAAAATCAGCCACTTGCTACTTACTAGCAGAACTGTAGAATCTCAGGCCCC 
ACCTTAGCCTACTGATTCAGGATAGACATGTTCACAGGATTAATCAGGTGATGCGTATTGGAGTTAAAATTTGAGAAGCACTGATT 
TAAAACCAAAGAATCACCTGGAGACTTTAGGAAAACACAGATTCCTAGACCCATCACTTGAGATTCTGGTTCAGAATTCTCAGGTG 
40 GGGCCTGAGAATTTGCATTCCTAACAAGTTCCCAGGTGATGCTATGATACTGATGATGCGGACCTCACGATGAAACCACTATTCCT 

CCCGCCTGGGCAACATGGCAGAATCCCATCTCTACTAAAAATACAAAAATTCGCTGGGTGTGGTGGCATAAGGCTGTGGTCCCAGC 
TACTCAGGAGGCTGAAGTGGAAGGATCACCTGAGCCTGGAGAGGCCGAGGCTGCAGGGAGCCATGATTGCACCACTGCACTCCAGC 
CTGGGCAACAGAGTGAGACCATGTCTCAAGAAAAAAAAAAAAGAAAGAAACCACTGCTCTAGGCTAAATCCCAGCCAGAGTTGGAG 
CCACCCAGCTAAACTGGCCTGTTTTCCCTCATTTCCTTCCCCGAAGGTATGCCTGTGTCAAGATGAGGTCACGGACGATTACATCG 
45 GAGACAACACCACAGTGGACTACACTTTGTTCGAGTCTTTGTGCTCCAAGAAGGACGTGCGGAACTTTAAAGCCTGGTTCCTCCCT 

ATCATGTACTCCATCATTTGTTTCGTGGGCCTACTGGGCAATGGGCTGGTCGTGTTGACCTATATCTATTTCAAGAGGCTCAAGAC 
CATGACCGATACCTACCTGCTCAACCTGGCGGTGGCAGACATCCTCTTCCTCCTGACCCTTCCCTTCTGGGCCTACAGCGCGGCCA 
AGTCCTGGGTCTTCGGTGTCCACTTTTGCAAGCTCATCTTTGCCATCTACAAGATGAGCTTCTTCAGTGGCATGCTCCTACTTCTT 
TGCATCAGCATTGACCGCTACGTGGCCATCGTCCAGGCTGTCTCAGCTCACCGCCACCGTGCCCGCGTCCTTCTCATCAGCAAGCT 
50 GTCCTGTGTGGGCATCTGGATACTAGCCACAGTGCTCTCCATCCCAGAGCTCCTGTACAGTGACCTCCAGAGGAGCAGCAGTGAGC 

AAGCGATGCGATGCTCTCTCATCACAGAGCATGTGGAGGCCTTTATCACCATCCAGGTGGCCCAGATGGTGATCGGCTTTCTGGTC 
CCCCTGCTGGCCATGAGCTTCTGTTACCTTGTCATCATCCGCACCCTGCTCCAGGCACGCAACTTTGAGCGCAACAAGGCCATCAA 
GGTGATCATCGCTGTGGTCGTGGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGTGGTCCTGGCCCAGACGGTGGCCAACTTCA 

acatcaccagtagcacctgtgagctcagtaagcaactcaacatcgcctacgacgtcacctacagcctggcctgcgtccgctgctgc 
55 GTCAACCCTTTCTTGTACGCCTTCATCGGCGTCAAGTTCCGCAACGATCTCTTCAAGCTCTTCAAGGACCTGGGCTGCCTCAGCCA 

GGAGCAGCTCCGGCAGTGGTCTTCCTGTCGGCACATCCGGCGCTCCTCCATGAGTGTGGAGGCCGAGACCACCACCACCTTCTCCC 
CATAGGCGACTCTTCTGCCTGGACTAGAGGGACCTCTCCCAGGGTCCCTGGGGTGGGGATAGGGAGCAGATGCAATGACTCAGGAC 
ATCCCCCCGCCAAAAGCTGCTCAGGGAAAAGCAGCTCTCCCCTCAGAGTGCAAGCCCCTGCTCCAGAAGATAGCTTCACCCCAATC 
CCAGCTACCTCAACCAATGCCAAAAAAAGACAGGGCTGATAAGCTAACACCAGACAGACAACACTGGGAAACAGAGGCTATTGTCC 
60 CCTAAACCAAAAACTGAAAGTGAAAGTCCAGAAACTGTTCCCACCTGCTGGAGTGAAGGGGCCAAGGAGGGTGAGTGCAAGGGGCG 

TGGGAGTGGCCTGAAGAGTCCTCTGAATGAACCTTCTGGCCTCCCACAGACTCAAATGCTCAGACCAGCTCTTCCGAAAACCAGGC 
CTTATCTCCAAGACCAGAGATAGTGGGGAGACTTCTTGGCTTGGTGAGGAAAAGCGGACATCAGCTGGTCAAACAAACTCTCTGAA 
CCCCTCCCTCCATCGTTTTCTTCACTGTCCTCCAAGCCAGCGGGAATGGCAGCTGCCACGCCGCCCTAAAAGCACACTCATCCCCT 
CACTTGCCGCGTCGCCCTCCCAGGCTCTCAACAGGGGAGAGTGTGGTGTTTCCTGCAGGCCAGGCCAGCTGCCTCCGCGTGATCAA 
65 AGCCACACTCTGGGCTCCAGAGTGGGGATGACATGCACTCAGCTCTTGGCTCCACTGGGATGGGAGGAGAGGACAAGGGAAATGTC 

AGGGGCGGGGAGGGTGACAGTGGCCGCCCAAGGCCCACGAGCTTGTTCTTTGTTCTTTGTCACAGGGACTGAAAACCTCTCCTCAT 
GTTCTGCTTTCGATTCGTTAAGAGAGCAACATTTTACCCACACACAGATAAAGTTTTCCCTTGAGGAAACAACAGCTTTAAAAGAA 
AAAGAAAAAAAAAGTCTTTGGTAAATGGCAAATGAGCGTGTCTTTGTTTTGCAATCCCCCACACCCCACCTGACCGTCCCCTCTCC 
CCTCCTCCCTGCCCTCTCCCAGGCCTCGTTTCTTAGAGACGCTCAGAACCACAAAGTTGCTCAGGAATGCTCTGAGCCCGTCTGGT 
70 G ACACAG G AC C AAG AGG CTGAAAGGT AGAAGG AAG AT G AGG ACAGG AGGT C CATC TT GCAAAT ACC CTT C CAG AGTT CAAGGG AT A 

GGCCCCAAGCCTGCACAGTCAGCACTGAACCGGACATGCTGATCCTACTGCAGCTTTGGGAAGGCCAACTTTTCCGGGTAACCTCG 
ATACCTGGGGACTCTGCATTTAGCAGCTCTTGCACAGTAGCCTGCTCACCTGTCCCAGCTCAGACCAGAACTAGAGCCCTTAACCT 
TTTGTCAGCCCCTTAGACTCTGAAAGCTGGGGTTTGGAGGGAGGGCCTTTCTGTGGGCTTGGAGACCACAGCATACTGGACTAGGG 
GTCAGGGATGAGACCCTTTGCTGGCATGAGAGCTGGAACCACCCATGATCCTCTCTGCTAGCCACTGTAGCAGCAGTGGCCTCCGT 
75 GGTGTATGTCATAGTCCCTTCCTGCTGGTACAACAAAATGCCACCGATGGAGTAATTTACAAACCATAGAAATGTATTTCTCACAG 
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TTTTAGAGGATTGGAAGTCCAAGATCAAGACGCCAACAGATTCAGTGTCTGGTGTGGACTCTCTCTGCTTCCGAGATGGGGCCTTG 

CCATGCCCTCTGGAGGGGACAAACACTGTGTCCTCATGTGGTAGAAGAGTGGAAGATCACAATGAGCCTAACTAGTTCCCTCCTGC 

TCTTTTATTGCTATAAGGGCATTAATCCCGTTCACAAGGGTGGAGCCTTCATGACCTAATCAACTCCCAAAGGCCCCCCCCAACTT 

ctcataccattgccttggggtttatgttccaaccatatgaatgtcggaaagatacatacattcaaaccatagtgtggatactgact 
5 gtggaggagcagggagagagggacagacaaaggcccccacacaggccaggtgtccgtgtcatttcgtgccttggtgccacccagag 

ccgtgacttctgcaagccagagagcaggtcagtccaacctacaatgcgtcaagaggggtctgaaggacccagagctgcaatagctc 
tgggccgtggggagctagagggagggctgaggcactcacgcaataggtgattccatccatttccccaagtggaaagagcctcgttg 
aaaatggagctgcctggtaatgacacccattcgctcatctcgcaagcacgtgacattaccctcctccgagagatgcactgggctgg 
aaggtttttaacaagatttgtcagctggtctccaagccgggaattggcgccctgagaggaatgagcctggcacggatgcagtcagc 
10 gtggagcggcgtttgcagcaatggcattaaatattaaaaggcacagctgcgactgtgtgcgtgagcgtgtggccagggggcaatgc 

cagtgtgcgtgtgtgtccccgaggggaacctgccggagcgcatgtgcgtgtggagcccgctggtgtggacatcctaatgaggttac 
agatgggaaaacaaccctcggttcctgaaggggaagaatgtaacagagcagtcatgcaaaaggcagccaggccagccgcacaaatg 
cgccccctcagctgcagatacatttttctagaataactggacatctccaaatatttacagagaaaacaaaacccccagcaatgtca 
attccctcgaactgctgtgtctcagaagttctgacctcggttcagtgctggcctgatccctgctcccttgcccgaggctctcatgt 
15 gcccatcttgagcttggggtgacccctgggaagaaggaaaaggccccctgggaggcccacccagggcttctctcttcttttcttac 

ctgcttcatacatctgaaccctcttcccaggttcacagccaataagccttctccagtcacctgaaatttccttttcatttcatccc 
caggccctcatctccctcatccttgctggctgcaaccccaagccaagcccaaggtattcccaggccacaggtcttccctttcagct 
agaagcaccacacctttctcatcacagactcacagagctccaagggacctcaaagatcagctgggccaatcccccagtcattttct 
agatggtgaaactgaggcccagcggggagaagctgacttgcctgaagaggcgtggcaatgcagggatattggttaaacttgctttg 
20 gaagcctgagcgtctggcagggttgcaggagggtgtgggggagagcagagactctggagctctgccgactttgaatctcatctcta 

ctgcttcccagctatgtgaccttcagctgttgcccaactggtctgagtcttgggtttctcaactgcaaaatggagaggatttgtgt 
aaacagttagcacagtgcctggaatgttgagtgtggtggtgaggaagagggactttgcagccagactgcctggtttgaaccccggc 
tccactgcctgggctggttacttagcctccctgtacctcagtttcttaatctgtataatggggatactaatggtacctatgtccta 
ggattgttgtggaaggcaacgaatccatatatgtaaaatgcttagaaaaacttacatatgtgttgttggtaatctttaggagatgt 
25 ttaagaaacggtaacttaaaaaaaaaagttgctaaccacaaggaaaccaaattcaattccttagcccatttccatccccacagaat 

ttataattcaagctggaaggcaatttagagatgagtgaatctggcctttccatccattgcatggtgagtcaactcgtgctctgaga 
gggaagcaactagcctgaggtctcttgggaggtctttgcaatgctggaactttaacctagttccctgggctcctaaccagagctct 
tcccaccagaccctgctgggctcacgggaacatccctgcacatccaccgtggcacccgccctcatcccacgctgtctcgttctctc 
cggcaggcaccgttcatcttgtcctttgattaggtccttaaggagaacctcccttctcccctttaaatagttcctgtccttatcac 
30 tgagtctggagaatgaatgaaatataaaagaaatatggcagcggtcccaaaggaaatcaggcaactgatctttttaagaaaggaag 

atgggccgtcttctctgggaatggttctcagttacatgtctttgttgagggtgaacagttggaggaaaagaaacagacctaaaggg 
attgtggggggaattaaggcaaaggagatgggggaaaggcagggggaagatggggcaggaatgggttttagggaatatacactggg 
ggcgggacttgaagcaaatcttcagtgggtagttagatgtcccatcctgcatgcacacacatgcatgtgcacacacacacacacac 
acacacacacacacacacacacacatagagcctccccaggtctcccaatctcaggtgaggagaagggggctctattagtcttagag 

3 5 acaggtgggcccatggccttctttgcagagaagatggttagaatcggtcatgtgtctctggtctgagaccctagagaaactccaag 

gagaataaaaaaggttgggggggggcctctccctcaactcaaaagagcaaccctatcaggcttcagaaaagcaagccctcctagca 

ctccaacccacgggagcagctgtctgagaagtcccaactcctccagcagccaccccctctgttccttcacttctcttgggcccagg 

cagagacacagacaggagtctgtgtgcagaaaaagctccccaggcccttttctgtggagagctgctccagactaagcgaatctcag 

ctgatctcgtgcgaaatcagaaacgccaggatgtgtattccccacgggctcctctctttgtgtctgtgcatgacccaattcagact 

4 0 cctctgccgctgtcagattctctcctgcccatattcactttgaggatggatataaccttatttttgtgtgttgttcactaacccca • 

gggacttcgctagctgggctgtcctacgtggtacagtaaccaccacatagtgtggcctccaggttctcatctctgggtaaataaac 
atctccgcacaggcttggccagctctggactggctcagttcctgcatgatgcaataggtctccaggtcacatatccgtgcccacta 
gcaagagggaaggtaaggagatggttcttgccctgaagtcctcttgttcctgtgtcagagtttatttaggacagaatagtttatat 
ttgctccaagtaaataatatctgacattgggaagcacagcagatgcagcagatgagatgcccccaaaccatttcccaatgtttaaa 
45 aagaggcctggaaaggacaagctcattgatctcatttggtttatgaaactgcactcaagtgactgaagcagaaacctgaccacgtg 

taaagactgaatggctcaatctgcttcccaggcccagagggtgttttctgtggcctggcccaggcctatggtgaagccggtgctag 
ggggtcacctatgtgggagccagctctgcctcctgccccgaagctccagagacttctcctacaactgactctctggacacgccctc 
ttgcttgcactagtatctcttacctgccacctgccctcctccacacaccccgatttcagggaagctcagctgctgagagtgctatt 
gacaacctctggacttggaaatcaggaggaagggaatgggaagaatggtggcagctttgtgcctgggctgttcaggaagacatccc 
50 tctgcctttgttctccagggcaagacacagggctagacacgccggaatccttaaatcctttgtcaaaagcagaactgggattttcg 

tccaaggactacacctgtcctgtcctcagcctccttctcagttgcccccctcccacccatgctcatcagagccgaaccctgaggaa 
accatggaccgaaagaccttgtgagcttttgttgctgggagtgtcagaggctgggagacagaaggtatgagagatgagatgccatg 
gaagggatggcagcgatcacagaggctggggggcagaggaaagagacgttgaagaggtggaggggtaatgaacctaggcgggagac 
aggctaacatttactaagtgcccgtgatgcaccaaggactaggctagctatacaacctttcattgaattcttatgacaacagagaa 
55 ggaaacaggtttagagagctcatgtaacttacctgtggtgacacagctagcaactttattaagattttgttacgtactatacactg 

tattaagcatcagtatcttatctcatttaatccccacaacaactctactagagtctcatttaataaatgaggaaacttaggctcag 
agaggttaagtaactttatcaatgtcacacagctactaagtgatttcaaccagttctagctgcctccaaatttcttgctttagtca 
ccctacttcaccgttcaactaaacagctgtttaataccaaatatttctggagcccctactgagtgccaggcactgtgctgtgtcca 
gccaacatctttcaaaccctgccagacacagagctctgacctgggagaagggagaatcaaataacaaagacacagcccccacctgc 
60 caggggctgtgacccccacagctgggcaataaccaggtctttgctgctccacagtaccttgtccctgcttctcccctctaggccct 

gcttcttacctaggcttcctc catgggctag ccctgcag atgactg agagggctgag atgg ctt tg cc acagact agtcactgggc 

AAT ATGGGCAGGTCACCTCCCTTTTCTGGGC CTCCAG CT CCCCAGCTGTACAATGAGGTTG CTGG ACC AAATCATTTCTACC CATC 
GCCTCCAGCTCTGACTTGCTATGGGTGCCTTGTCTGGGCAGAGTCTGGGAGGCCAGTGCTCAGCGGGGTAGGGCTCTGGGCATGTT 

GATG CTTGCACG AGG TGCAGGGCAAGTGTGT G AGGGG CTGAGG AAG CTG CTCCACCC CCAG CTGTGGTTTCTGGTGGGG CCACCAT 

65 GGCAGCAGGTGGAGGGAAGTGTTTGTCACCCTTCCAACAAAGGCAGTCAAACAAAAGCCTCCCAGGGCACCATGGGAATAGGCGGC 

AAGGGCGCCAAAAATAAAACACACTTCTCCTTTGATAGGCATCGGTGGCAGGCATAGGCAGCTGCTAAGGGAGTCTGTCCTTGGGG 
TGGTGAGGAAAGGGTTCAGATTTCGTGCCCAAGAACACTCACACTCACAAGAGCTGTCCCACCTCACAAACAGCCCACACATACAG 

ATGCTCAAT ATTC ACACAAG AAACACCACCGCAC ACAT C ACACACACACACACCAAC ACAGCAGT CACACAAT CAG CAT ACACAT A 

TACACATACAAATAGAAAACTTGCCCCCATACAAGACCAGCTTCATGGGCCGCGACCTGCACAGTCACTCTGGGCCCTGCACTAAG 
70 GCCCTGCACTAAGGCCCATGCTGGGTATAATGCTTTGCTGCCTGCACTTTGAAATTCTTAATTATTTTTAAACAAGGGGCGCAGCA 

TTTACATTTTGCAATGGGCCCTACAGGTTCTGCAGTTGCTCCTGTGGGTGTGCACTCATGAGAGCGTTCACTACCTGCTTAAGCAT 
ACCTTTTAACACTTTTACACTGTTGATGGGAGTGCAAATTAGTTCAACCATTGTGGAAGACAGTGTGGTGATTCCTCAAGGATCTA 
GAACCAGAAATACCATTTAACCCAGCAATCTCATTACTGGGTATATACCCAAAGGATTACAAGTCATTCTACTATAAAGACATATC 
CACACGTATATTTATTGCAGCACTATTTACAATAGTAAAGACTTGGAACGAACCCAAATGCCCATCAATGATAGACTGGATAAAGA 
75 AAATGTGGCACATATACACCATGGAATACTATGCAGCCACAAAAAGGAATGAGATCGTGTCCTTTACAAGGACATGGATGAAGCTG 
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gaaaccatcattctcagcaaaataacacaggaacagaaaaccaaacaccacatgttctcactcataagtgggagttgaacaatgag 

aacacatggacacagggaggggaacatcacacactggggcctgtcagcgggtagtagggggcaagggaagggagagcattaggaca 

AATACCTAATGCACGAGGGACTTAAAACTTAGATGATAGGTtGATAGGTACAGCAAACCACCATGACACATGTATACCTATGTTAC 

AAACCTGCACATTCCGCACATGTATCCTGGACCTTAAAGTAAAATTAAAAAAAAAAAAATCCTACCTATATAGACAAGAGTGCATC 

cgctacacacatacacacagatgcacaaacacatgcatgccacaaatgcaacacccacacaaacagcaatagccccccatgttcac 

G CG CC AAAGCACACACATTGATACCCAG AAGGGGTCCAG ACGCTCACAAG CAACG CTACAACATG CAGCCTATG CCCTG CAGCCTG 
CTGACACAATTCAATTGACTTAACATTGGGGGCAGCAGAACAATGTGAAGGGAAGGGGCTTGGAGAGAAAACAGGTTCATGTCCTC 
CACCTGCAAACATCTCCCACCTCTCTCTTCGGCCCTGGGCTCACCCACCCCACTCAGCGGCTGGGACCAGAAGAAAGGGAGAGCCA 
GGGAGGTGGGCGCATGGACGGAAAGGGGACAGGGATGGAGGTGGAGAGGGAGAGAGAGAGGGCAAGAAAGAACGGGTGGGGAGTGG 
GGGCAGGAACTGAGTCCCCAGGTGAGCTGGCCCCAGCAGTGGTCTCATAAGAGCTCAGAAGGTCTTGGACCCAAAGCAGTAAGAAC 
AATGCCCCTGTGCTCCCCGCAAGCACAGGGCGGTCCCGCCCTCAGAGTCAGTCAGAGGATGCCCACCTCCCTTCTTACTAGCTACA 
CAGCCTTGGGCACGCCGTGTAACTCCGGGCCTCAGCTTCCTCCTTTGTGGAATGGGATAGCCAATTCTACATTGCAGGGTGGCAAG 
GCACACACAGACACAACACCTCCTGGATTCCTGCAGCAATCAACAGCTCGTCTCGTGATCAGGCCTGCAATCTGATTCTTGGCACA 
GGAACTCCAGACCCCCTCATTACAGCAGACATTTGGAACGCGTTTATTTCCCATCTTCTCCTGGTCTCACTTCACACCTCACAGCC 
AGGTACAAGCACAGAGGTGGATGTAATTCATGGCCTCATGGCCACCATCACTTCAGGGACCTTCAGGATCCTGCAGCCCCATCCTG 

TTTTGAGACGGAGTTTCACTCTTGTTGCCCAGGCTGGGCAATGGCGCGATCTCGGCTCACCACAACCTCCGCCTCCAGGGTTCATG 

CCATTATCCTGGCTCAGCCTCCTGAGTAGCTGGGACTACAGGCACCCACCACCATGCCCGGCTAATTTTTTGTATTTTAAGTAGAG 

ACAGGGTTTCACCGCGTTAGCCAGGATGGTCTCGATCTCCTGACCTCATGATCTGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTA 

CAGGTGTGAGCCACCGCGCCTGGCCTCCTCCTCTATTCTTTACCCCCAACCTGTATTCTCCACCCCCAACCCTAACCTTCCTGATT 

TATTTATTTATTTATTTATTTATTTATTTATTTATTTAGAGACAGAGTCTTGCTCTGTCGCTAAGGCTGGAGTGCACTGGCTCACT 

gcaacctctGcctcccaggttcaagtgactctcctgcctcagcctcccgagtagctgggattacaggcatgcgccatcacgcccag 

actgcaagctccgccacccgggttcacgccattctcctgcctcaggcgcccgagtagctgggactacaggcgcccgccaatatgcc 

cagctaattttttgtatttttagtagagacggggtttcactgtgttagccaggctggtctcgaactcctgacctctagtgatccgc 

tcacctcggcctcccaaagtgctgggattacaggcatccctatttaaaattgtcccagcctctgtcccttccctgaaaaccccatc 

attctgitaggtgataccagattcttaaagagtgattcgggaaaaacgaatgggccctaaggggcatgccagtgtgccccattcca 

attacagtcacccacaggagagaggaaaggtcgtccaagtggccaccaacaagaaactatttcatcagatttcttttttgtttgtc 

TGTTTG AG ACGGAGTCTCACCCCGTCACCCAGGCTGGAGTG CAGTGGCG CG AT CTCGG CTCACTG CAACCT CTG CCTCCCGG ATTC 
AAGTGATTCTCTTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCACGCACCACCACATCCAGCTAATTTTTGTATTTTTAGTAG 
ATACAGGGTTTCACCATGTTGCCCAGGCTGCTGTCAAACTCCTGACCTCATGATCCGCCCACCTCAGCCTCCCAAGGTGCTGAGAT 
TACAGGCGTGAGCCACTGCGCCCGGCCTATTTCTTCAGATTTCTTATAGGACATAAGTCACTCAGATCCCCTCACAGGCTTTCTGT 
CAACTTACTGAGAGGGAAACTGAGTCAAGGAAGAGTGAAGTGACTTGGGTGAGCAGCAGAGTTGAGGGTTGTGGTCTTTCTGATGT 
GCAGTCTCCATGAGACCAGATC 

HUMAN SEQUENCE - mRNA 

GTGAGACAGGGGTAGTGCGAGGCCGGGCACAGCCTTCCTGTGTGGTTTTACCGCCCAGAGAGCGTCATGGACCTGGGGAAACCAAT 

GAAAAGCGTGCTGGTGGTGGCTCTCCTTGTCATTTTCCAGGTATGCCTGTGTCAAGATGAGGTCACGGACGATTACATCGGAGACA 

ACACCACAGTGGACTACACTTTGTTCGAGTCTTTGTGCTCCAAGAAGGACGTGCGGAACTTTAAAGCCTGGTTCCTCCCTATCATG 

TACTCCATCATTTGTTTCGTGGGCCTACTGGGCAATGGGCTGGTCGTGTTGACCTATATCTATTTCAAGAGGCTCAAGACCATGAC 

CGATACCTACCTGCTCAACCTGGCGGTGGCAGACATCCTCTTCCTCCTGACCCTTCCCTTCTGGGCCTACAGCGCGGCCAAGTCCT 

GGGTCTTCGGTGTCCACTTTTGCAAGCTCATCTTTGCCATCTACAAGATGAGCTTCTTCAGTGGCATGCTCCTACTTCTTTGCATC 

AGCATTGACCGCTACGTGGCCATCGTCCAGGCTGTCTCAGCTCACCGCCACCGTGCCCGCGTCCTTCTCATCAGCAAGCTGTCCTG 

TGTGGGCATCTGGATACTAGCCACAGTGCTCTCCATCCCAGAGCTCCTGTACAGTGACCTCCAGAGGAGCAGCAGTGAGCAAGCGA 

TGCGATGCTCTCTCATCACAGAGCATGTGGAGGCCTTTATCACCATCCAGGTGGCCCAGATGGTGATCGGCTTTCTGGTCCCCCTG 

CTGGCCATGAGCTTCTGTTACCTTGTCATCATCCGCACCCTGCTCCAGGCACGCAACTTTGAGCGCAACAAGGCCATCAAGGTGAT 

CATCGCTGTGGTCGTGGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGTGGTCCTGGCCCAGACGGTGGCCAACTTCAACATCA 

CCAGTAGCACCTGTGAGCTCAGTAAGCAACTCAACATCGCCTACGACGTCACCTACAGCCTGGCCTGCGTCCGCTGCTGCGTCAAC 

CCTTTCTTGTACGCCTTCATCGGCGTCAAGTTCCGCAACGATCTCTTCAAGCTCTTCAAGGACCTGGGCTGCCTCAGCCAGGAGCA 

GCTCCGGCAGTGGTCTTCCTGTCGGCACATCCGGCGCTCCTCCATGAGTGTGGAGGCCGAGACCACCACCACCTTCTCCCCATAGG 

CGACTCTTCTGCCTGGACTAGAGGGACCTCTCCCAGGGTCCCTGGGGTGGGGATAGGGAGCAGATGCAATGACTCAGGACATCCCC 

CCGCCAAAAGCTGCTCAGGGAAAAGCAGCTCTCCCCTCAGAGTGCAAGCCCTGCTCCAGAAGTTAGCTTCACCCCAATCCCAGCTA 

CCTCAACCAATGCCGAAAAAGACAGGGCTGATAAGCTAACACCAGACAGACAACACTGGGAAACAGAGGCTATTGTCCCCTAAACC 

AAAAACTGAAAGTGAAAGTCCAGAAACTGTTCCCACCTGCTGGAGTGAAGGGGCCAAGGAGGGTGAGTGCAAGGGGCGTGGGAGTG 

GCCTGAAGAGTCCTCTGAATGAACCTTCTGGCCTCCCACAGACTCAAATGCTCAGACCAGCTCTTCCGAAAACCAGGCCTTATCTC 

CAAGACCAGAGATAGTGGGGAGACTTCTTGGCTTGGTGAGGAAAAGCGGACATCAGCTGGTCAAACAAACTCTCTGAACCCCTCCC 

TCCATCGTTTTCTTCACTGTCCTCCAAGCCAGCGGGAATGGCAGCTGCCACGCCGCCCTAAAAGCACACTCATCCCCTCACTTGCC 

GCGTCGCCCTCCCAGGCTCTCAACAGGGGAGAGTGTGGTGTTTCCTGCAGGCCAGGCCAGCTGCCTCCGCGTGATCAAAGCCACAC 

TCTGGGCTCCAGAGTGGGGATGACATGCACTCAGCTCTTGGCTCCACTGGGATGGGAGGAGAGGACAAGGGAAATGTCAGGGGCGG 

GGAGGGTGACAGTGGCCGCCCAAGGCCACGAGCTTGTTCTTTGTTCTTTGTCACAGGGACTGAAAACCTCTCCTCATGTTCTGCTT 

TCGATTCGTTAAGAGAGCAACATTTTACCCACACACAGATAAAGTTTTCCCTTGAGGAAACAACAGCTTTAAAAG 

HUMAN SEQUENCE - CODING 

ATGGACCTGGGGAAACCAATGAAAAGCGTGCTGGTGGTGGCTCTCCTTGTCATTTTCCAGGTATGCCTGTGTCAAGATGAGGTCAC 
GGACGATTACATCGGAGACAACACCACAGTGGACTACACTTTGTTCGAGTCTTTGTGCTCCAAGAAGGACGTGCGGAACTTTAAAG 
CCTGGTT CCT C CCT ATCATGT ACTCCATCATTTGTTT CGTGGGCCTACTGGG CAATGGGCTGG T C GTGTTG AC CTATATCT ATTTC 
AAGAGGCTCAAGACCATGACCGATACCTACCTGCTCAACCTGGCGGTGGCAGACATCCTCTTCCTCCTGACCCTTCCCTTCTGGGC 
CTACAGCGCGGCCAAGTCCTGGGTCTTCGGTGTCCACTTTTGCAAGCTCATCTTTGCCATCTACAAGATGAGCTTCTTCAGTGGCA 
TGCTCCTACTTCTTTGCATCAGCATTGACCGCTACGTGGCCATCGTCCAGGCTGTCTCAGCTCACCGCCACCGTGCCCGCGTCCTT 
CTCATCAGCAAGCTGTCCTGTGTGGGCATCTGGATACTAGCCACAGTGCTCTCCATCCCAGAGCTCCTGTACAGTGACCTCCAGAG 
GAGCAGCAGTGAGCAAGCGATGCGATGCTCTCTCATCACAGAGCATGTGGAGGCCTTTATCACCATCCAGGTGGCCCAGATGGTGA 
TCGGCTTTCTGGTCCCCCTGCTGGCCATGAGCTTCTGTTACCTTGTCATCATCCGCACCCTGCTCCAGGCACGCAACTTTGAGCGC 
AACAAGGCCATCAAGGTGATCATCGCTGTGGTCGTGGTCTTCATAGTCTTCCAGCTGCCCTACAATGGGGTGGTCCTGGCCCAGAC 
GGTGGCCAACTTCAACATCACCAGTAGCACCTGTGAGCTCAGTAAGCAACTCAACATCGCCTACGACGTCACCTACAGCCTGGCCT 
GCGTCCGCTG CTG CGTCAACCCTTTCTTGTACGCCTTCATCGG CGTCAAGTTCCG CAACG ATCTCTTCAAGCTCTTCAAGGACCTG 
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ggctgcctcagccaggagcagctccggcagtggtcttcctgtcggcacatccggcgctcctccatgagtgtggaggccgagaccac 

CACCACCTTCTCCCCATAG 
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Table 7 

MOUSE NOMENCLATURE 
ICSGNM Ccndl 

Celera mCG21251 

5 

HUMAN NOMENCLATURE 
HGNC CCND1 

Celera hCG27985 

10 MOUSE SEQUENCE - GENOMIC 

CACGGGATCCAAAACCCTCTCCTGACTTCTGCAAGCGCTGCACACACATGGTACATAGACATGCACACGCACGTGCGTAAACATGC 
TGGCTTTCTGATCCTACGGCTTCTAATTTAGCACTAACACTTAGACTTTTTATTCCCTGTTGCTGCCATGACTGACCCCAGACCCT 
GCCTTTCAGGCTTCTCCTTGCTTTTCAGACATGGGACAGTTCTGGGGTCTCTTTTGCAAATTGAGACCTGTGCTCACCTAGCACAC 
ATGTGGCCTTGGGTTCCATCCCCAGAACTGAGTGAATGAGGCATGGTGGCTCACCCTGTGATTCCAATATTCAGAATGTGGAGACA 
15 GTAGAATGAAGAGTTCCAGTTTCAGGTACACCAAACCTTGTACCAGAAAGAAGAGGGGGAAGAGAAGGAAGAGGAGGGAGAAATCT 

AGCAAAAGATGGAGGAAGCATACAGTGACTTTGAAGATGTGTTAACTTTCCCTTGCTGTAAGGAAATACCTGCGGTAATTAACTTA 
TAAAGAACAGAGGTTATGTGAACTCACAGTTTGGGGATTTTAGTCCAGAACAGGACTCTATTCTACTTCGAGTCTCTAATGCAGAT 
GATGAGAGCGAAATGCTGAGCAAACAGAACTGAACTGCCCTGTACTACATGGCAAATCAGAGGAAGAGTAGTCCCATCGTCCTCTC 
TGAGGCCACCTTCAGTAACCTAAGGACTGCCAGGCTGTGCTGTTTGTTTGTTCTCTGTCTCTAGGGTGTTTGTTTTCGGGTTTGTT 
20 TTGGTTTTGTTGGTGGTAGGTTTTGTTCATTTGCTTGTTTGTTTTTGATATAGAATCATGCTATGCAGCCCAGGCTGTTCTCAAAC 

TTGTAATCCTCCTGTCTTCGCCCCCTGACTACTAGGATCACAGTATGCGCCACCACACCTGGCTCTAGAATCCATCTCTTGGAAGT 
TCTACCACCTCCCAATAAAGCCACCCTGAGAATGAAGCCTTGGACAACCAGAGAATATTGCTGAGCCAAACTACAGCAAGAAGGCT 
GACCAGAAGGCTCTGCCAAATTCACAAGCCACTGGCCCATCTGCAATAGATGCCATCTGTAAAGGAGTCACTTCTCCCCAGGGTGA 
CAGATTCAATGCAACCTCAATCAAAACCCTAGCTGTGGTGGGTTTGTGTGTGTGTGTGTGTCTGTGTGTGTTTATGTGTGTGTCTC 

2 5 TCTATGCATATCTGTGTGTGTGTTGGGGGTGCTAACCTGTGTCTGTGCATGCATGCACAGTGTCTGAGAAAGAGGGTCCAAGATGC 

CGGCCACTGTAGGCCATGTTACTGTTCGCATGGGACAGGCCTTAAAGAAGAGCTGCAAAAGAGCCTTGTACCCACCTCCTCCAATG 

AGACCCACCCCAGTCTGCTTTCTCAGTTAATCTCTTCCTCTCTCAACTTGAAGCCTGTCTGGGAATTTGCTGTTGAGTAGATTATA 

GGCTTGGCCTCAGCTGGTCCACTAAAAGCAGGAGGTGAGGGCCCAGGCCTGAGGAAGCATTGGGGAGGCAGATCCCAGGCCTAAGT 

TTGTTGGAGACACATTCTCCAGGACCACAAATAGCTGACATGCTGTTACCAGATTGTCATCCCAGTACCTGCAAAGTGGGAGAACC 

3 0 AGAATCAGGTGTTCAAGGCCAGCCTCTCAAAAAACAAAACTGAAGTAAGTACATCAACTCTACTCTGCCTTTTAAGAGTTAAAAAG 

GGGCCTGGAGAGATGACTCAGCAGTTAAGAGCACTGGCTGTTCATCCAGAAGAACCTAGGCTCAATTCCCAGCACCCATATGGCAG 
CTCACAACTGTCCATGACTTCAGTTCCATAATTCCAGGGGATTTGTCATGTTCACACAAACATACATGCAGGCAAAACAGCAATGC 
ACATAAAAAAAAATAAATCATAAAACAAACAACAAAGAGTTAAAAGGACAGGAGAAGAGGAACAAGAGAAGGTTCATGTGGCCAGG 
TTTTCTTTTCCCCAATTTAAAAGTTTCTTCTGAGGTTTACATCTCACACCCATAAAGAGCTCAGAAGTCAACAAAGCGAGGAGGCT 
35 TGATTCATCATGAAGTCATTTCAAAATTTCTCTTTCTGAATATAAACCAAAATATTTAATTAATTCCACATACCACAGGAAGTACA 

TTACAGCCTTCAAATTCACTCTGCTTAACAGTAAACTCGTGAACGAATGCACAGAACAGACCCCAGTCACCCACCAGCACTATGCT 
AAATGTCCTATGCACATTACCTGAATTACTTCTGGCCATGGCCTGGCAGAGGAAATCATCCCACTGCCCAGCAGAGATGAGGGCAT 
CTTTGCCCACAGCCTCTCCAATGCCAGAGAGCACAGCTCTGTACGTTGCCTCCTGTAGTTACAGAAATGTTTTCCAACTTCCTGGC 
ATCCTGAAAAGAAGTGGCTTGCCTTAAAGTGACTTTTCTTTTTCCTTTTCACAAACAGTGCAGGATGGCCTCCTGTGCCAATGACA 
40 GGTATGTGCTACCTCATCTAGTTCTGGTAGTACGTGGATTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGT 

GTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGAGAGAGAGTGAGAGAGAGAGTGTTTGTGTACCTGTTCTTTCTTGTGT 
ATGTGTGTACCTGCTCTTTCTTGTGTGCACATATGTGCACCTGTTCTTTCCTCTGTGTGTATGTATCAGCTCTTTCTTGGGGGGGG 
GTGTATGTCCCCCTGCTTCTGCCTTACAAGGGCTAGTATCTCAAGCAATGAGTTGGTGGAGTTACAGATGCCTGTGTCCAGCTCTC 
TATGGATTGTTAAGCTGCTAACCTCAGCACACTGGTTTTCTGCCCTGTCAAATGCCTGCGATGACAGCATCCACCTGGTAAGCTGG 

4 5 AAGGTGGGGTCTGCTCCTCCATCCCACCTGAGAGGGAATGATTTCCTTAGATAGGCTGCGGCTGGAACTCACCTGATCTAGAAGTA 

CACTGGGGGCACACAGGAGCCATGGAGCCCCTAAGGCCCACCAGCAGCTTCTGTCCTATCCCTTCTGGCAAAGGGGCCATCTGTCA 
AAGGAGGGGTTGAAAGATGGCCCAGAAGAGGTCTCCTCAAATCTCTGACCCTTACAGGACTCTGATGATAAATGATACAGTCTCAG 
TAGGCCTATCCTGGCTTCATTTCTTCTGCTGTGATAAAATGTCATTGGGGGAAAAAAAAAAAAGCAGCTTAGGGAGAAAGGGCTTA 
TTCTGGCTCGGAACTCCAGGTTTCCAGTCCATTACTACATGAAAGGCAGTGTGGCAGGAACTTGAAGCACATGGTCACATCATATC 
50 CTCCCAGAGCAGTGAGATATGAATCCAGGGGTGGGGACTGGAATGATGGCTCAGGGGTTAAGAGCATCGGCTACTCTTCCAGAGGA 

TGCCGATTAAAACTGTCTGTAACTCCAGTTCCAGGGGATCTGACACCCTCACGCAGACATACTTCAAATAGACATACATGTGGGCA 
AACACCAATGTACTT AAAATAAAAATAAAT AAATTATAAT AAAT AAATAGGTGCTTAGTTACTTTTCCCACCTTTAAT CAGTC CAA 
GACCCAAGCCTAGGGAATGTGTCACCCACTCCCACACTGGGTCCTCTCACATCAGCTAAGATAGCCAAGACACTACCCACAGCCGT 
ACCCATAGGGCTTCTTGAGACTCTCTAGCAACGTGAATCGAGGTTGTGTCAAGTTGACAATTGAAACTATTATGGTGCTTAACTGC 

5 5 TCCCTGATGAACAGGATGTGGCAGAGACAGGCATCCCATTGGTTAATGTCAGAAGTGTCATCCCTCCGTGGACTGAATTTTTG CCT 

TTAACTTATATTTATTTGCTTGTTTGTTTATTAGTGTTTGTATCTATGTGCATGTGTGAGTGCGGCTTCCCTCAGAGTCCAGAAGA 
ATGTGTAGAATCCCTCTAGAGCTGGAGTAGGGGGCTGCCGGGTATGGGTGCTGGAAATCAAACCCGGTCCTCTGGAAAAATCAGCA 
AGCACTCTGACCTGTTAAATCATCTACCTAACCTCATCCTTGCTCATGTTTTAAAAATAGTTATAGTGGCCAGGTGGTGGTGGCGC 
TCGCCTTTAATCCCAGCACTTGGGAGGCATTGGCAGGAGGATTTCTGAGTTCGAGGTCAGCCAAAGTGAGTTCCAAGACAGCCAGC 
60 AGGGCTATACAGAGAAACCCTGTCTCAAAGAACCAAAAATAAATGAAATAATTATAGTGGGTTTTTGGACATTCTCTGTATGCTAA 

GCACCTTCCAGATGGGCTTCCTGACAAGAGATCCGTGGCCTGACCCACACTGATTTGAAATAATGATGAAAATTCAACTTTCAGAA 
GCAAAGGCTGTAGTTCCTCTCTGGCTTCTACCACAGTCAGTAACCAGTCCAGTTCCTTAGAGAGTCAGTCACCTTAGTACACATTC 
CAGCGGAGCCAAGACAGTATAGTGCTCCTTATAAACATGGAAGGGCAGTTCCTACCCAGCGAGTCACTGCGGGCTTGGTGCCTCTA 
CTGAAGCGCAGGCTCAACCACCGTTCACCGCGGGGAGCGTCCTCAGGCTCTCGCGAGCCACTGCTGCGCGTCGCGTCCAAGGTTTA 

6 5 CGGTAAGCGCGGCGCTCAGGACGACCACGTGGCGGCGAAACACCGGCCGGCGGGAATGCGCGGAATGCGCGGTGCGGCCTCGCGCG 

CTCCCCAAGCCGTGACCCCGGAGTTCCCGGCGCGCGTTTGTGGGACCGCGGAGGCTAGTGCCATGGGTCCGCCCGCGCGTCCAAGC 

CACCAAGCACCACAGGGAGCAGGGGCCCCATGGAGGGCTCAGCACGTGAGGCTAGACAACCTTTTCCAAAACCTGGGGCTAGGTTT 

gccctccctgtttgggctccatcacagatctggaacccgcttagtccccattctaaagcccccactgatctggattaagaatggag 

ATGCCTGGTTTTGCAGGGAAGCAGGTCAAAGGGCTCTGCGCCCTGACCGCCCTTCGGAGTGCTGAGGGACCAGTGCCAGGGGCTGA 

7 0 AAGACCCCAGTTCCAGCAGCTGCGCCCTGGGATCGCATGAGGGTTCGCTCACCACGATTGAGCCACGTGGTCCTGCCTGGCCACTG 

gtggctcaccttggcccgagtgcccgctccccaccatttagtctgggaagggccgagggccaaagcccaaaaggaccctagggttc 

TTCAGAGCACCTGTGATTCGTTCAGAGAGCTGGAGACCGAGCAGACATCCCTCCTTCAAATTGCATCTCTACCCTTGGGGGTCCCT 

GGAGCCAGGCTTGCCGCTCCAGAGCTCATTGCACGGCGCGCGTCTATTCGCTCTGGGTGGTGGGATTTAGGGACTGAAACTTATTT 

GGTAAGGCACGCTTGGGAAGATAGGATGCGACGGTCCCAGGTGTGCACAGGGGATGAGCTGAGCATACACACCTTAGCCGAAGGGT 
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GCCTGAAATCCGCTCAGGGTAACCTAGGCGGAGCAGCCGTGTAGCACGTGGGCTGCCACGCGCGCCCCAAAACGCCTTCTGGGTGA 
GGAGAGGGAAGCCGTAATGCCTCCGGAACCTTGGGGTCCATATTCGGAAGTGTTTTCTCTGGGCGACTTGAAGGCTAAATTAACAA 
TGGCTAGCTGGAGCAGAAACAGCCAAGTCCTTTCAAGTTGCCGCCAGGTATGCGGCTGCAGGTGACCCCACCTAGGTGCGTCCGCT 
CTTCTCCAGGAGGGGCTACAGCCAGAGGCTCAGTATTGCCGCCCAGCCCCGCACCCCTAACCCGAGCCCCGCGCTTAGTCGCGAGG 
5 GTTCCTCAATGAACGCGCTCCCTCCCACTTCTCAATGAAGTTCCCACAGCCAGGGATAGTGGCAAACGCAAGACTAAATCTCCGCT 

CTCTTTGGAACCTTGGCTCCAGTCAGGTGGGGGTAGGGGTAGGGTTCGAGGAGGCAGGAAATCCGAAAGGGGATTAAAGTTACTTT 
GAGATTTTCTTTCCAAATAACGTGGTTCCCTCTCGGCTGGGCAAGTGGCCTTTTGTCTCCAAAAGGTCACTGACAAATAAGCGCAG 
AACACTTTAAGCCCAGAGCGGACAGTTCCTGCCACGAGATTTTTTTTAAAGCCAATGTAAAGTTAAAATTGCAAAAGAAAGTGGGT 
GTTTGTGTTTAAGTTACTATTTCGCTGGAAAATAAAAATCCAAGTTCTTTCTCTGAGATTCCTAAAGCAGTTGTCCCGGAAAGAAC 
10 TCTGAATTGCAGCCCACCTCCTGGGCTCGGGATTCGGACAAGCAGGGTTTCCAGGATGGAGGATGGGCGCTCCCCGCCGGGTCCCA 

AATTCCTGCGCCTCCCCTACGGGTTCCTGGACGGCTCTACACGCCCGCCAACCGGACTTGCACTTTTGCTCCTCTCCCTGAGCGCA 
GAGCTCAACGAAGTTCCTCGTGGAGATCTGCCCX3GTCCGCCTAGTAACAGCACTGAGTCCGGATTGGCTCATGCAAATTTCAGTTT 
CCTGGTCTTTCCCGCGGTGGCGGTGGTGGGGGGTGGCTGCGGGTCGCTAGCTCGTGCTGCAGGGTGGGCGAGCCCCTTTATGCCCC 
GCTGCCCTTGGTGGCGCACCCTGGCTAGGCTAGCCTGCTCAGTTCGCAGGCACTCAGCCGCGGGTGATAGCGCGCAGCCCTATAAA 
15 TCATGCTTACTGCCGCCCGGTAGGGATTTTATGAATGAAAAGGCAGCCTGGCCGCCCTCGTGCTTAGGCTAAGGCTCCCAGGCTTG 

GCGGGGCCTGTGGCCAGAGCAAGCGTGGGCACTCTGCCCGGGCCACCCACCACCTTCGGAGCTACAGTGGAATCACTGTCCCGAAG 
GGTCCGGACTTTAGGGACCCCAATGTCGGGGGAGGGGGAGCGGAAGGCATGAGCTCGGAAGGTGAGGGGTTTGCGTCTTGTGTGCC 
GCCTGGACGCCGTGCGCTCCTTTACCAGTTTCTTCTGGGACACGAAAGTATTCCGTGGGAAATGTGTGTGAATAGTTCGCCTAGCT 
TGAAGTCGGGTATTGTGAAAACGTTTCCAAAACTAGGGAACTAAATAATGGACGAAGGTGGTGGAACCGCTTTATTCTAAAAATAT 
20 TTTATTTGAATCTATAAATTATAAACTTAGGAGTCCATTCAGTTAACCACGACCATCTATAGATTCTCTTTAAATATCACCTTATC 

GGCTCACAAGTTTATCTTGATTCTCACCAGCCGCCCCCCCCCCCCAACTCAAGACTGCAATTCTAAAGGTGGAGAAACACCACCAC 
CCTCAACGAAGCCAATCAAGAAGCTTCCGGTGGTCTGGTTCCTGGAAGGGCGACTAATAACTTGCAGCGATTTACTTTTCTTAATT 
AAAAAATAAATTAGGAAGGAGCCTATCGTGTCTCAACCTTTTCTTCAACGGTTTATTrrTCTTGGGCAAACCGCCTGCAGTGGAGG 
AGGGGGATACTGGGGGACCCTGGCCAGGATAAACCGGTCACTGTATGAAGACAAATCTCAGATCCCACCCCACCCCCCAGCGAGGA 
25 GGAATAGATGAAATAATGGCCACCATCTTGAGCTGTTGCTGGAATTTTCGGGGTTTTATTTTATTTTTGAGCGAGCGCATGCTAGG 

CTGGGGATCCTTTAAAGTTCAGATACCCCTCTGGCCCTTTGCAACCACCCCAGTGCGCCAGGATGGAGCCTGCACGAGAGCTTAGG 
GCTCGTCTGGCATCTTCGGGTGTTACACAGTTCCTGAATTTTACACGTGTTGATGAAATTGAAAGAAGACAGGGACGCTGGGATTT 
CTAAGCAATGGGTCCGCCTGTGGGTGCCTCGTGGCGTCCTCGGAAACGCACCCATTCTCCCGGTTTAAGAACAGGGTGTCCTTGCA 
C CCC CAGGCTCCCCTT C CATACATTCTTCCTTGG CTTG CGTGTGG CCTGG C CTCC CTCCT AGCTGTCCTC CTGTCCAG AGCCGCCA 
30 CTACCCCACCTCCACAGGTCTCGGAGGACCCTCTTAGGGAAAGAAGCCCCCCTCCCCCTTGCCCCGCTCTTTCCCAGTTTGGAGAG 

AAGCAGTCCGAGCGATTTGCATATCTACGAAGGCTGAGGGGGAAGGGNNNNNI^n^NNNNNlWNNWtn^NNNWNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
j^n^T>JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTJNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnniwnnnnknnnnnnnnnnnnnknnknnn^^ 

3 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNlINNNNNNNNNNNNNNNNNNNNNNNrrcfNNNNNNN^ 

Ntn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNN>n^NNNNNNI^^ 

nnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnn^ 

nnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntonnnnnnnnnnnnnnnnnnnn^ 

40 NNNNNNNNNNNNNNNNNNNNNNNNNNNtfNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNbHsINNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTTTATTGCAAAGCAAAAAGTGTTTATTAATAATTGGGGGCAGGGCAGGGAGCGGC 
AGTAGGGGCGCTGGGACAGGCACGAGGGGCCTCGTGGCGGCCGGGAATCACTAAATAAGACAGTGTGAGGAATATTTGGGGTGGGG 
G ATT CTTTGTT CAAACAG CGG ACCTGGGTACCCCGC ACACGCTGC CTGG CCCAGAG AAAACG CC AGGCTGCAAGGTCG CGTGG C CC 
45 CCTAGTCAATGAGACTGACTGTTGTGCGTGCGGTTCTGGATTTGGAGGAACCTGTCTAGGTCAAACTGGGGGCGGAGGGGGACAAA 

AGCACATTTTCAGATGTTCAGCAGGAGACTCAGGGGTCCCAAAATATTTTAAAATAATTTTTAAAGTGAGGCATAATGCCCTTGTA 
GAGGCAAACAGCGCCCGCACCCTGCAAAAGGGGGGCCCCCCGGAGTTTGAGTTGCTGGAGCTCACCCCCCAATGTCCACTGAGCTC 
CTGACCCTCGGCTTGGATCAAGGGTCGTCCGATGGTTATTTTCAGGTCGTTTTTAGGCACCTAGTTATTTTTTAAATATTTTTAAA 
TATTTTTTGAAAAGATGACGTCTGGGAAATGCAGCGCGGCGGCCTGGGACGCCACCATTGTGTCTCGCGTGCGCTCGAGCGGCGCC 
50 CAGCCCCCGGCGCCCCGCCAGCCCCGCGGTGGGGTTCTCTGGCTTGTGGCTTCCTAATTTCAACAGGGGACCGGGGTCTCCGTGGC 

CACCATTGCTTCTACCGGCCCCGCCAGCTGCCCAAAGACTTTCCCTTTCAGTTTCAGGGTGGGTGGGCACTGGGAACCCTCGGAGC 
AGGAGCGCATCCCAGGGAGTTGGCCACCGGAATCCCTCTCTGTGCAATCTAGGAAAAGGGAATGGGGTCGTATCGAGCGACGCCCC 
CCTCCCACGTTGACGGTCAGGGTCCGGATCCCCGCAGGTCTGTGAGGAGCAGAAGTGCGAAGAGGAGGTCTTCCCGCTGGCCATGA 
ACTACCTGGACCGCTTCCTGTCCCTGGAGCCCCTGAAGAAGAGCCGCCTGCAGCTGCTGGGGGCCACCTGCATGTTCGTGGCCTCT 
55 AAGATGAAGGAGACCATTCCCTTGACTGCCGAGAAGTTGTGCATCTACACTGACAACTCTATCCGGCCCGAGGAGCTGCTGGTAAC 

CACGTAACCCACCACCGACAATCCCTCTTTATGCTGGGTGGTGGGAGCTGCAAATGGCAGGAGATCCAGCCATCCATGGACAGATC 
TCCTGCCCCACGAAAGGCACCCGCACCGCACCGCACGACACCGAAATGGCAGTGAGCAGAATGCCAACCCATTCTACCTCTGTGCC 
CGCCCTCTTTCCGTACTGGACTCCCCACCATGTCTGTGGTGAAACCACTCTGAAATGTGGGCGGTGTGCGCCCCCTAGCGACGTGC 
AGGCCACGGCGCTGGCGGTGGGAGATTCTTTTTGTCCGCAGTCTGTCCCCTTAGTATTTCTACAGGCACATTTTGTTGTTTACCTG 
60 TATGGGGTCCCGGGTTGACCCAACTCTTTAGACCTTCTCGAATCAGCCTGCCTTCCTTTTGACCGTGTTCCTCATTCTCTGCAGCA 

AATGGAACTGCTTCTGGTGAACAAGCTCAAGTGGAACCTGGCCGCCATGACTCCCCACGATTTCATCGAACACTTCCTCTCCAAAA 
TGCCAGAGGCGGATGAGAACAAGCAGACCATCCGCAAGCATGCACAGACCTTTGTGGCCCTCTGTGCCACAGGTAAGGCTCCACCC 
CCATTCTTCCCAGGAAGAGCGGGCTCCTTGCCACTCCCCCTGGGGTTAAGGCCTCTTTCCTTGCTATCTATTCTGAGCCCAGGGTG 
CAGATAGTTTGTTGGAGAGATAGATGATACTGGGTGGCACATTCTCTTGGCTAGTATCTTGGAGACCTAACAGAATGACACAGCTT 
65 CCCTGTGCCAACCTTTCCACTGCCAGGAAGTGGTACGGCCACAGCATGCTTTCTGAAGAGGTTTTTGCCTCTTTTCCTAGGCTTCC 

TGCCTTGCCTCTGTTCTTAAGGAGCTCGAGCTATAGAGCACACACACACACACCAGCTTCTCCCAGGCTGAGCCACCTGCTAGGGG 
TTCCTACATGGATGGGACAAATGGTCCAGCCTCAGCCCCACGAGCTACATACAGTACAGCCCCAGAGCAGGAACTTAAGAGGCCCC 
ACCAGGGGTACTGCAGGCCAGTACTTTTTGGCTGAGTCCTGCCTGGGAGGGTTGGCTGGAAACAGAGAAACTAGAACCTCCCTATG 
ACTCCTCCAAGGGACCCTCTCTGGCCCCAGACCCCAGGTAGATTAGGCTGACATAAGTCATGGTAGACAGCCATGCAGGAACCCAC 
70 ACACATAGACAACCCTGCTACTTCTGAGTGGTTTCAGTACTACTTCTGACAGCTGCTCCTCACCTCTAACTGAGAACCCTACCCAG 

GAGGCTTAGCAATATTGAGGGGGTGTGGTGTTCTCCCACCTGTTGAGGACCCCCTTCCTCTGTGGCCCTGATCAGACCTCAGTTGC 
TATAGCTGTTTGGCCTGTGATGTCAGAAGGGCCGGTAGAGTATCTCCCCCCACCCCCAACCTCCACCTCACCCCCGCTGTCTCAGT 
GACATCTTCTTATGTCTGACAGCCCCATAGCCAGTGTTTCTAAGCTGCTGGTGTGAGAATTTGGAAATTCTAGCTTGCCAACTACC 
TACTGAGAGTGCTGAGCCCGCCCCAAGGGTACCAAACAAGGGGGTGGCAGATGGGAGTAGCAAGGCCATCGGTAGGCTGGAAGGAT 
75 CTAAGGGGTGGGGGTGGCCCTGCTGGCAGTCAGGGAGGCAGCTGGCTGGGGTTCCTCTGAGGAGAGCGGAGCCTTTGGAAGCTCCA 
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ggcagccttttatggagctgaaagtgccttcagagaggcagcagagtttcccagagataacttggggatggagaggcacaacctcc 

CCCAGGATAGTTCTGGCAGTAGTGTGCCCCTCCCGGGACCCCTAGATGCCAGCAGAGTAATCAGTAAGCGCTATATCTGGGTACAG 

CTGGACTCAGCTCTTCCAGCTCTCCTTACTGCCTTTGTCTGTGCCCCTGGAATACAGGTGGGGGTAAAGGACAGCTTGGTGACCTG 

cggtaggccagtgttctgtggtctggagcatttgtttctctgtaggagcaaccagctcctttgtcacacgggaaccactttgggaa 

5 GAGGCCAGTGTGACATCACCGTGAATGGAAAGATGCTAACATCAAGGCCAGGAGATCTGTCGTCTGTGTGACAGGGGTTCCCCCTA 

TAGGAGATGGGAAGGCATAACTTCCCTTCTGCAAACCGCCCCCCCCCCAACCTGGATTCCTGACTGCAGTTGAACAATGTGCTAGC 
TAGGGTTGGGGTTGTTAACACAGGTGGCCAGAGCGCTGTGTGGATGGATACAGACAGTGGGAAACTGAACTTAATGAAGTATGTAG 
GTGTCAGACATGCCACTAAGCCAGGGTACACCTATGTCATCAGCAACCAGTGTTAGTAGCTAGGGATCCTTATAGGACATAACAGA 
TCTTGCTACTGCCCGTGGGAGGGAGAAAAACAGGCTCTGGAAGGGGCTGGGGACTCCTGGTCCTGCTGGCTGGAGTCTCACTCCCT 
1 0 GTAAAAGGGCTGTTTGTGATTTGAACTTGACTCCATAG CCAGGTTTTGGTTCACTGG ACTCACT AGCATGAACTGTCCTTGGTGAC 

ACCTGGAGGTATTGCTTGTCTGCTGGATCCCTTTAACAGCCAAAGCTGTATGTTCTCTCAGGGTGGTCCCCAGAGGGCCACCTCGC 
TACAGCAACTCTCTGCCTTCCTGATCCCATTCCTTCCAGCCTCCTTGATCCCAGGCTCTGGGTGACACACAAGATGATTGATGGGA 
GCTGACATCTGTTCATTCTTGTGTCCTCCTCTGGCCTGGAAGCCCTGATTCGCAGGCCAAGTGACCAGCTGTCCCTGTCACTATTT 
CTTTGTTGGACGTGACAGGGAAGGAGTTTTCAGACTCATCTTTGGTGGGTTTATGCGGAGAGGCATTCCATCGGTGTGACATACAA 
15 CTGCAGGATGCTGAGTCCAGTGGACCTGAGAGGTGTGGAGTTGGTGACCCCAGATGAAGTCCTAAAATGACACCCCACTACTTCCC 

AGTTGGGACATGTACATATGAGAGTCCCTAAGACTCCAGGGCCCCTCATGAGGGACCTTGGCCTGGAGATCTGAGGTGGCTATTCC 
CAGCTCCCTCTGAGTCTATTCCTACTGGGTTTTCCTGGACTGGGGTCACATGTCTTCCCCAACCTGGGTCAGTAAGCCGGGAAGGC 
TAACTCCCTTCTGTGGAGTCTAGCCTGGCCTCTGAGGAACCTGGGCCTGTCATCTCTACAGCTTTCTCCTGTGTCTGAGATGTGTC 
tctagtccttggggtgctgccaggctgactctggaagagacagagatccctgcctcccacctcagccgcgcaaatactgggatgca 
20 gatgtgaaagcaccacaccttcatagattccatcctcttagggcgacatagccaacccctccttgatgtttgctggaagtgctggg 

gattgaacccggtgtgtatgccaggcagcattttaaagtttgagccaaggccttattgacaggtagcatcaaggctctggcctgga 
caccgtaatcctccgatgtgctggggtctagagatgcagcactgtgtgcacctagtgccacttaggtgtctccaagggagctagag 
ttgatgtgggcatccattggaagggcttgaagaccagccccgaggctgtgggtgggagctgaatcataggcatgtctctgtccctc 
tcgctgtagatgtgaagttcatttccaacccaccctccatggtagctgctgggagcgtggtggctgcgatgcaaggcctgaacctg 

25 GGCAGCCCCAACAACTTCCTCTCCTGCTACCGCACAACGCACTTTCTTTCCAGAGTCATCAAGTGTGACCCGGTGAGTAAGTCTCA 

TCAAAGGAGGCTACAGCTGGCAAGGGCCTGGGAACCTTGGTGGGCAGTGCCAAGGCACTGTGTGACTGGGCTGGAGCTGAGAGGTG 
CCAAATCTGGGTCCCCACGAGCCTCTTCCCAGAGTCATGGGTCCCAAAGGCATAGAGGGCTGTGGTGTGGTGACAGTGCCCCTGCA 
ATGTGTATGGGTAGTGGCATGTGAAGCCCGGTCTGGCCCAGCCAGCATAGGACCATATCTCCCTCAGTGCAGACGTTGGGGATTGA 
ATCCATAAAGGACTCTGGTATAGACCTACACATTCTAGAACTTTCTTTGTGTGAGAGAGGGGTTTGCATCAGGCAGACTGTGCTAC 
30 GTCTAACTGTACCTTTCTGCCAAGGAGTACAGCTGATCATGCTTGGGGCTCTGGCCGTGAATGTTTTCTCAAGGGCATCACAAGTT 

GGCATAGACAGGCAAAAGTCCAGTTCTGGCTTGAACTTCAGTTGGGGGTTCAATGGAGGTCAGAGCCACTGGCATGTGGAAGGCTT 
CCAGGTGTGACAGCTGTTCTGCCCTGCCTGGCATCAGCCACAGGGACACCCCGTGCCCCATTCCTACATATCTCAATTGTAGAACA 
TGCAGCCCCCTTCCCCTAAGTGTCTGGGGCTCCTGAGAACTGAGAATAGGGTATGTGGGCAGGTTGGAGCCCACAGGCTTCAGAGA 
GGGAAGGGTGTCTGTGGGTCCATACTAGGCTACTTGGGCCTCACTTTCTCCATCTGTGAAATGGGGCCATTGCCCTTCCATCCTCT 
35 AGCCATGGTGTTCATCAAACAAAGGGGGAACAATACACAAGTTTTGAATGTGGGGGCTTCCCAGGTGTTCCCCAGGAATCCTCCTG 

GCTTCAGGAATATAGACAGTGCCCTAGCTTCAGCCTGCCTAGGCAGGGCTTCAGTTCATGAGTCTTATTCCTGGGCAAATGCTTTC 
CAGACCCTACCTGTGCTGGAGCTGTCCTCTCTCAGAGGCCACCCAAGGCAAAAAGTTATGAGAGATAGACGCTCCTTGTGGGGAAG 
TTCAGGGTACAGCCTGGGAGGAGGAACCTAGAGAGTAGCAGTACCTTTCTAGTCTCTGGCAGCTCTCACCGGATTTAGGGGTGGCT 
TGGGGAGTTTCCTCAAGCCTTGCTCTTAGCAAAGCCTGCCTCGCAGGTCAAGGCCCTGGCCACCGGCCTCTGGCTAAACAAGGACC 
40 CCCTCCATCTCCGCCCGCCTCTCCAGGACTGCCTCCGTGCCTGCCAGGAACAGATTGAAGCCCTTCTGGAGTCAAGCCTGCGCCAG 

GCCCAGCAGAACGTCGACCCCAAGGCCACTGAGGAGGAGGGGGAAGTGGAGGAAGAGGCTGGTCTGGCCTGCACGCCCACCGACGT 
GCGAGATGTGGACATCTGAGGGCCACCGGGCAGGCGGGAGCCACCAAGTAGTGGCACCCGCAAAGAGGAAGGAGCCAGCCCGGGTG 
CTCCTGACGACGTCCCCCTTGGGGACATGTTGTTACCAGAAGAGGAAGTTTTGTTCTCTTTGTTGGTTGTTTTTCCTTAATCTTTC 
TcctTTCTATCTGATTTAAGCAAAAGAGAAAAAAATATCTGAAAGCTGTCTTAAAGAGAGAGAGAGAGAGAGATAGAATCTGCATC 
45 ACCCTGAGAGTAGGGAGCCAGGGGGTGCTACAAAAATAGAATTCTGTACCCCAGTAATCAACTAGTTTTCTATTAATGTGCTTGTC 

TGTTCTAAGAGTAGGATTAACACAGGGGAAGTCTTGAGAAGGAGTTTTGATTCTTTTATATGTTTTAAAAAAAAAAGCTTAAGAAA 
CATTGCTTTAAAAAGGAAGGAAAAAAAATACAGCAAACCATTGTTAAAGTAGAAGAGTTTTTAGGTTGAGAAATGTACTCTGCTTT 
GCTGAAAAGCCACAGCTTAGGCCCTCAGCCTCACTCCCTGGCTTGCTCAGTGCCTACAGCCCTGTTACCTGATACCTGTGCTTTAT 
CCCAGGGGTGGGCAGACCTCTTAACCTTATAGATGGTCAGTGCGACCTCTAGTGGTCTCATGGCGTGTGGCACAACCCCCCTCCCC 
50 AGGGCTCAGCTTAATGTGCCCTCTCCCCCCAACAACCTGCAGGTTCACAGCGCCAGCCACACAGCGGTAGGGATGAAATAGTGACA 

TAATATATTCTATTTTTGTAACCTTCCTATTTTGTAGCTCTGTTTAGAGAGATGCTGGTTTTTGCCTGAAGGCCCTGCAGCCTGCC 
CACATCAGGTTAAACCCACAGCTTTTGTGTGTGGTTTGTTTTGTTGTGTTTTCTTTCTCTATGTTCCAAAACCATTCCATTTCAAA 
GCACTTTTGGTCAGCTAGCTGGAGGCAGTGTTGCTGGTGTGTGTTGGGGGGAGGGGTTCTAATGGAATGGATGGGGATGTCCACAC 
ACGCATTCAGATGGCTGTACAACAGGTTGTAGGGCTGGTAGTATGAGGTGCTTGGGAAGTTTTGTTGGGTCAAGAAGAGAGAACTC 
55 TGTTCTCGCACCACCGGGATCTGTCCTGCAAAGTTGAAGGGATCCTTTGGTGCCAGCTGGTGTTTGGAAGTAGGAACCATGATGGC 

ATTACCTGGACAAGGAGATTGGGGACAACTCTTAAGTCTCACACAGGAGGCTTTTAAACACTAAAATGTCTAATTTATACTTAAGG 
CTACAGAAGAGTATTTATGGGAAAGGCTGCCCATGACCAGTGTGACTCAAAGCAATGTGATCTCCCTTGATTCAAACGCACACCTC 
TGCCCTGCTGGAGAAGGTTTAGGGCCATGTCTGAGAGATTGGTCTTTTATTGGGCAACGGGGGGGGGGGGGGGGTCCTTAAAAAAA 
AAAACCACAAAGACAGAGATTTGGTCTGCTTGACTTTCCCAACCCAATTGGCCCCATTGGAGAGCCATCCAAACTGAGGAAAATTA 
60 GGGGACTCCAAAAGAGTTTGATTCTGGCACATTCTTGCCGCTGCCCCCAAGTTAACAACAGTAGGTAATTTGCACACCTCTGGCTC 

TGTGCCTTTCTATTAGGACTTTTTGGCAAAAGGTGGAGAGCGGGAGGCTTAAGAGGGGATGTGAGGGAAGAGGTGAAGGTGGGACC 
ACATGGGACAGGCCACGGCTCCTCTCATGGCGCTGCTACCGATGACTCCCAGGATCCCAGGCGTTCAGAACCAGATTCTCATTGCT 
TTGTATCTTTCACGTTGTTTTCGCTGCTATTGGAGGGTCAGTTTTGTTTTGTTTTGTTTTGCAATGTCAGACTGCCATGTTCAAGT 
TTTAATTTCCTCATAGAGTGTATTTACAGATGCCCTTTTTTGTACTTTTTTTTTTTAATTGTGATCTATTTTGGCTTAATGTGATT 
65 ACCGCTGTATTCCAAAAAAAAAAAAAAAAAAAAAAAAACAGGTTCCTGTTCACAATACCTCATGTATCATCTAGCCATGCACGAGC 

CTGGCAGGCAGGTGGGCGGTCTGCCTCCAGGGATCCTGGGACCCTGATGGCGATCGTCCTGTCATGCTGGGCCCTTCATTTGATCT 
GGGACATAGCATCACAGCAGTCAGGGCACCTGGATTGTTCTGTTATCGATATTGTTACTTGTAGCGGCCTGTTGTGCATGCCACCA 
TGCTGCTGGCCCGGAGGGATTTGCTCTGAGTCTCCGGTGCATCATTTAATCTGTTAGGTTCTAGTGTTCCGTCTTGTTTTGTGTTA 
ATTACAGCATTGTGCTAATGTAAAGACTCTGCCTTTGCGAAGCCAGCTGCAGTGCTGTAGGCCCCCAAGTTCCCTAGCAAGCTGCC 
70 AAACCAAAACGGGCACCACCAGCTCAGCTGAGGCATCCCAGCCAGGCAGGACCCTTGAGGGCCGCTGTGTCCATGGTGATGGGGTG 

aggttttggccaaaaggccaaagactggtggtgggtccacggaatctgccctgtgacatgaaaggctttgagggactctggctggt 

ggccaggttggctttttgtatttctggttgacacaccatggcgcttcccagcacagacatgtgaccagcatggtccaggaaaaaaa 

aaagacaaaaaatctagaaaataaaattggtaaaatctcagctcactgttgtctgtgttttctgggaacaggagtggggtgatgcc 

ACAGCCATGTGGGGTGGCATCTCTGGCCCTGGCACCAACCTGGGATTCCCAAGGGGAAGGGTGTATGCAAGTGACAGCCAAGAGCA 
75 AAGTGGGAGCCTCTGGCGTCAGGGAGGCCAGCGACAGCCACTGATCAGAAGCGGCTCTGGGTCCATCACTGCCAGCTCACCCTCCT 
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GCTTATTTGCAGATGGAAGATCAACAGAACCCGCGTTCACTGCCCCTTGTCTGGCGCAAATGGGTGTTTGCTCTGGGTGAATCACC 

gtttcttaggtgctgccaagcgcccagagagccatgcttagtgttagggccaagacccaaggtggcctttcacatagttctgcaga 
cctgagtggcctggcaagactcctgtgatgtcttcggggtggcagttactcatgactagtattgtttccaaaccctgtggggacag 
gtggcttttagacatcatcttctacaaggtagcttttgggtctcagcttggctgttttggtgcctggtgggcccctgcccttctgg 
5 aaagtggagggtgtagaggacacctggtctgagtggtgccacccaatgatgaaagcagaaagagatggacggagggaagcccacag 

tgaccttgccaggcgacctactcaatgagagtatatgggaacaccagagccagaggtggcttatgaagacacagtactcatcttgt 
accaaattgtctgatggcaggatccagaaggtattttgtcagcccagctccatataagcatccgagccgggtccacagtcacatgg 
catccaggagaatgggcatggggccgtcagcattccaggaaatggccaaagggcattgaggtggaagagtgctttcccccttggtt 

CTTAGAAGCACTGGGGAGCGAGCrTATCGTGTCCAGGTAGGCTGACATGAGGAAATCCGCTGGGGTGCAGCAGCCAGGCAGCCAGT 
1 0 GCAGCAGAGTGGTACTAGGAATGCAGACACAAATAGCAAGGGGCTAAGCATCCACTCAAAGGCTGCTGCTGCTGCTG cagctgctg 

CTTTCCACCACTGCCTATCAAAGGTGCTCATGGAAGGGCGCCCAACTGGAATGGGCAAGCATCACCATCAACTGCACAGGGCTCAC 
ACATGGTGCCGTCTCTTAACGGTGCAATTGGCTTGTCTCGTCATCCAGTGGTCTGTGATTCCCAGCTGTGGCTGATAGCCAAGCCT 
CTTTTCTTGGTTTTAGCAGTGAAACCCCAGATACCACTGGCCACTCCAGGCTCCAACCCTCAAGTTTAACTGGTAACACTGGAGGC 
TAGATCCTCTGCTGGGTGTAGAGATACTCCTGTTCTAAGGGTGATGGTAAAATAGCTTTTTGAGGGCCCTCAGAGATAAGGACTCA 
15 GGGAGCCAGCACACCCAACTGTCTCCTCTCAGAAGCTCAATGGCTGGTTCTCTCTCTGCCTCTACCAGCTCCATGGTCCCCTGCCC 

TGTGTCCTGGCCAGGCTCTCCTTTTGCAGGCGGCCTCCATCCTGCTGAGCCATCCTACCTCTCTCAGCCAAGCCAAGCTCTTGAAC 
CTGCCTGGCCTCTCTGAGCCTCAGCTCCCTGAACTGGAAAGATTGCCCCTGGCTCCCCATTCTGTGTTGCCCCACTGCCTGGACCT 
GCTCCAGCCTTCCTGTTTGTCCTACAGGACTCACAGTGAATGTGGCCCCTGTGGAGCATGTGGAGCATGACATTGCACAGGTGACT 
CTGTGTAGCCTCTCCCCTCCTGACTCCACATCCTAGAACCAAGTGTGAGGAAGTTAGCCTGTTGCCCATGGGTCAGCTCAACTGCT 
2 0 GCACTTTGTCCCAGAAAGCAGGCCAACTTCACCAACCCTACAGAGGATCTGGGCTGCTGGGGCCCACAAAATGCCAGCAGTGGGAG 

CTGAGGACTCCAAGGGGTGGGACACAGGCAGAAGAGTAGGACTGTGTGTTCTCCCTGCAGTGCCCCAAAGCCCTGGCCACAACATC 
CCAGGAGACAGTCAATGCGGGTTGGGCTGTGTGTTTGGTGGCAAGGCTATGCAGGCCACATAAGGCCAGTGCTGGGAGCTGGCACT 
GCCAAGTGTGCTTGCCAAGCAAACCTGTACTTGAGCTGATAAAGCAGTCTGTTGAGTGTGTGGGGTGGGGTGTATAGGTAACATGA 
GGCGGGCATGTTGTATACAGGGCCCCACGTGGGCACAGCACAGTGCTGGTGGGATGCAGTACCCCTAGTTCTGAGCTGATCTGGCC 

2 5 TCTCTTACTCAGGGATGTCATCCCAGGAATGTATTTGATCAAACAGTTGTGCAAGAGGACAAAGCAAGCACAGGANNNNNNNKNNN 

NNNNNNNNNNNNNNNNNNNNNNNNtnmNNNNNNNNNNNNNNNNNNNNNNNlWNNN^^ 

nnnnnnnnnnn>wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnzwiwnnnni^^ 

NnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 0 frnWNNNNNNNNNNNNNNMTNNIWNNNNNNNNNNNNNNWJNNNNNNlTN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

njjnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>R^NNNNNNNNNN^ 

35 NNJn^NNNNNNNNNNNNNNNNNNNNtn^NtWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNm^WNNNNNNNNNNNNNNNhTNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNACTAAGTAACTGCTAGATCCTTGGACTTCCATTCACAGCTGCTACTGAACCATTGTTGGGAA 
TTGGACTGTAGACTGTAAGTCATCAATAAATTCCTTTACTATATAGAGCCTACCCATAAGTTCTGTGACTCTAGAGAACCCTGACT 
AATACAACATGCATACACATAAAATTAAAATGTGCCAGGCAGTGGTAGCACATGCCTTTAATCCCAACACTTGGGAGGAAGAGGCA 
40 GGTGGATTTCTGAGTTTGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCGAAA 

AACCAAAAAAATAAAAATTAAAAAAATAAGTAGGTAAATTAAATTAAATTAAAATGTTTAAAAAGAAGAAATCTTGGCTGAATATT 
CTACAGTTTTTTAAGAGTTTGTCAAACATTTTGATGTTACAATGGCCAATGATGACAGTAGCCCCTCACATAAATACATAGTACAG 
AGGGCAAAAGTGTGCACAGGGCCAGTTCAGAAATTGCTGGAAAATTCTGTCCTGACCCTAAGACAAGTTTCACTGAACAATTTTTT 
TATGAAAATGGTCGGGCTGGAGAGATGGTTAAGAGCACTGACTACTCTTCCGAAGGTCCTGAGTTCAGGTCCCAGCAACCACATGG 

4 5 TGGCTCACAACTATCCATATTGAGACCTGACGCCCCCTCCTGGTGTGTCTGAAGATAGCTACGGTGTACTTACATATAATAAATAA 

ATAAATGATCAAAAAAAAAGAAAATGGTCAATTTTTAAAATCAGACATTCTAATATAATACAAACCATAGCTATACTAATTTGACA 
CCTGTTGAGGCCTGAGAGCACAACACATTAAAGACTTGGCTTGCCATAAGGAACCCGTCATGCCTCTGTGAGAGCAGAGAGCTGTG 
TACAAGATGGATGGACGTTGTACTTCTTACAATGCTGGTCTGGGTTGAGGGGGTTTCATTCGGGTGCTGTGTGTTGGTGCAGATGG 
AATGACCTCGTGCAGTACAGAGCACAGAACCGAGACTGCATTGAAGTCTTGGGATGCAATATAGGTGAGCGTCTAGAAGCACCCTT 
50 AGATCTGATTATGCATTTGATGTACTTCATTTTTAGACAGGACCTCACTATGTAGCTTTGGGTGGCCTGGCTGAGTAGACCAAGCT 

GGCCTCAAATTCCAGAGGATGCATCTGCCTCTGCCTTCTGGGTGCTTGGAATCAAGGTATGCGTGCCACCAGGCCCAGTAAATTTA 
ATTTTTTCAAATTAATTCTTTTCTCATGTTTAGAAATCTTTTCCTGGTTTTTGTTGTTGTTTGTTTGTTTGTTTGTGACTCCTACA 

ttgggtttttgtgactcccatacagaattgggatccacagtttttaagaaactgggcactaaattacccctgccttatgcaaagcc 

CACAAGGACAATCTGGAGAGACCGCTTATGTGAACAGCAGGAGCTGACTCTGTTCAGGGAGCTAAAGGGTAAAACTGTGTATGCTG 
55 GACCACTCCATTTCTGGGGGTTCCTGGCAAGCCTTAATGTTACTCATCTGGACCTCCCTCTATTTTCAGGCTGTCTTGGGTCTTTA 

CGTTGTAGC TTCTCATGGCCTCCTCCTCAGGG TCCACT AC CAC CCACCTT AAACAATGC C AGTTCCAGCCTTTCAAG CTGAAATCA 
AGTGTAAAAGGC CCAG CCATGCT TG AG CAGGCCTTCCCTG CACAAGTTCAAC CACAAGCAAACTTCTGAGTGAACTGGGTGGCTAG 
GACCCTTCCAGAGCAGACTTGGCAGCAGGCCTCTGAGCTTGAGAGCAGGTTCCAAAACTCTTGGTTTCAAGGGTCCGCACCCACTG 
GCAACAGTAAGGAACCTTCTGGGAGAATGGGCAAGCACTTCAAGTCTTCAATCCTGCAGACACTTGGTCTTTAGGCACTGATGCAA 
60 CCTCTCCAATAGAGGACTAAAGGACCCACCATCCATGAAGCATGGGGACAGGCACTCCAGCCCTGCAACCCAGGAATGGCCAGGGT 

CTTATGGAAAGTGCCTCTGGGAAGCTGACCACAGAAAGGCAAGGAGTGACTTCCCTTCTTAGAATATTAACCTGAGGTCACCCTAA 
CTTCTAGGAAATGTGAGCAAAGCCCTATTCACCCCAGATGGGGCTCCAGTGACAGACCAAAGTATACTTCTGCCACAGCCCAATTT 
GGTGAACCAATGAGTTTCTAAGTGGTTAGTTGGTTATAGGAGTGTGGGAGACACCCCAGCTACAGATAATGATCTTGTGGGAGTTA 
AAAAAAAAGGGTCCCCACTTCTAGTATACTCCTGAATCCCCTAAGAGCTCTGCTGCTGGGGACAACCAGGTGAAGTAGTGGCTGGA 
65 ATCCCAGGGTCCTCCCTGCCTTCTCCCTGTCTGTCACCCCCTTACCATGTGGTTATCTCTGTAACTAGTTGCCACAGCAACCTACC 

CTACATCATCATTAAGATGGTGGTAGAGTGAACTGAACTACAACACAGAGCCACAGGCTGCTGACCTTTGAGACAGGTTCCTGGTT 
GTCAGGGCTCTGGGGTCCCATGCCTCATTTTCTCTGTCAGCCCTGTGACTTCAGTTTCCTGAGATACACAGCAATTTCTAGCTCTG 
CrCATAAAGCTGGGAGCCACTAAGGTCAGTGGGGCAATCTTTCTAGTCAGCACACTTTGGTCATCTCCAGGTGGAACCTCAAAGTG 
AACATGGGAGTCTCCCTCCCAGGAAGTCTCCCTGCCACCTCCTCAGGTAACTGAGTGCTCCCCTACCTCTGGGCTCCCAGAAGGTG 

70 gcagccattatcagagagcccacacggggtctgaagcatctgacagcccttcaacactgctccttctctataaatccatgctttcc 

TAGACCTGCTAGATTCAAGACATGCCATAGGCTCAAATGAGCAAGAAACTAGGCTGGAGCAGCAGGCACAACTCTCACCCCACTAT 

GCTTTGTCCCGCCTGGAATTGGCCCTTTACTGTGACCTCCTGCAGTCTCTCCACCAGCCCACGTTGCTGACTACAGTCTGGTACAT 

gtagacttagtggtatggggaagtcagggcttagcaaacagaactgtggccccttcttccagtttcctcatctcactaccaggcag 

AGGAAGAAAAGGTTTGGGGTAAATAGAAAATAAGGAGGGAGTGAGCCAGAGTTTCTGGGTGTTTGGTCTCAACACAACTATCCTAC 
75 AAACATCACCATCAGCAGGGCTGGGGGArGGAGAGGTGGTTAAGGGTGCTTGATGATGCTCTTGAAGAGGACCCTGCTTCAGTCCT 
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GACCACCATATGACAGCr^CACAAGCACATGGAACTCCAGTT^WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNlWNNNNNNNNNNNNNNNNNNNNNNNNNN>^^nJNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNN^^ 

5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnaggcaggcgaatttctgagttcaaggccagcct 

CTACAGATTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCGAAAAACCAAAAAACAAAACAAAACAAAACAAAAC 

TCCTCACTAACACTAGCTTTATACAGAACTTCAATCTGTATTTAGCTCCAGGCTACAATTGGTCCTGCAGTCACAGTTAGGGATTA 

catagtgtctctgcaggcccaaaaggccttctggatcacagtttagacagactgcaggaccattctgccaggccctctctctgttt 
agttacttttctgtgttgacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaggcaatttgcgggatgaaggagtttattctgtccagt 
10 ttataggtggcaatcattatggtgggaggcatgacagaaggagcctgaggcagatgctcatatcgcatccacggccggtgaacact 

gttgctcagctcactttctcctttcttttcagtccaggaccccacttcatgggacacagcgcattcaaggtgggtcttcccttctc 

AGTTAAGCCTCCCTGAGAAGACCCTCCCAGGCACACCCAGAGGTATCTACGAGGTGATTCTAAATTGTCTCAAGGTGACTATCAAG 

caggcagcaagctgagcagaaagacttggggaaagccagcccagaaacctctgcctcagacctccagcatgtgacaagtgattgct 

cataagggatgacatctaagctagagtcacaggaagccagaacagggtgggatgagtgatagaaaacagaccggtagtggggacac 

15 ATAGCTCACAGGACATGGTCl'GAGAAGGCAGGGGATTGACCAGCAGCTCAGTGATTATCAAGGACACAGGTTCCACTGGTACCTGA 

CTCTGCCACCTTCAGCGACAGCTTGGCCACAGCTCCCACAGTTGTCTATGGCAGTCCAAGTAACACCTTCATGGTACAGCATCCAA 
AAGCAGAGCATTCTTCTGACGACCTATGCCCTCCCCTTTCACAGCAGGTGTGACTCAGTGGTGGGAGGAGGCGGCATGCCCACGTG 
GCAGAATGGTCCTGTAGTCTGTCTAAACTGTGATCCAGAAGGCCTTTTGGGGTAACCAAAGCATTCTGGGGACTTGATGGGGACTT 
TGAGAAAGGGTCAAGTGGGCAGAGGTCAAGGCTTGTACAGGAACATGGAAAGTTATCAGGCAAGCGGCTGTGGTGATGCTGATGGG 
20 TGGGAGATCTGACACCTGATGTACACAAGGTGAGGGGATAGGAGGTAGAGATGAAGGGAGAAGAGAGGGGAAGAGACAAGAGAGGA 

ACTAGCAACTGATTGATACCTGTAGTGAATGTGACAGGCACAGTAGGCCCATATCTGTGAACCTACATCTTGACATGCACCATCTT 

ggcactgaaggactgctgcagctgtcagtagaaatgatcccagacagactactgctttaaaatacactatttattcttttttctga 

ATATAATAGGAAAGTAAAATATGGTGATAACAGCAGCTCAGTTCTCACACCGAAGAGTCCCTGATCCTGGGCACCTGAGAGAGTGG 

TGCTGAATACCTGAGAGGTAGCCGCCAGGCCCAGGAGGCCAGGTGCATGGTGCCCCAAGCCTCAGACTCAAAACATATTTACAAAT 

2 5 CCTTCGGACATACAGCTAGGCTCTATTCTGACTAGATTATAACTGAAGATAACCCATTTATTTTAACCTGCATTCTGCCAGCTGGC 

TGGTTACCTGTGCTCAGGTACCATGTGTCCATCTCCTCACATCCTCCCTGGTAGATCTCCCACCTGGCTCTATCCCAGAATGCTTT 
CTCTCTCCCAGATGTTCCGCCTATTTCCTGCCTAAGCCATAGGCCATAGGCTTTTTGCCACAGGTGAGGCATCCATACAACACAAA 
GATATTCTCTCTACGAAATGCCTGAGAGCACTGTGCCACTCCTGCCAGCTCGTCTTATATCTGCCTGTAAATACCATGCCAGACAC 
ACAAGCTGTTGCTAAAGGAAGTACAGTGTCACCAGGCAAGCCCTACACATTCACAGTGGCGGCCACCAATTAGTCCTGCTTTGGTT 
30 TCCAATAGTTCCCCTAATGCCACTTTTTGTTTGTTTGGTTTTGAATTCACTTTGTAGACTAGGCTGACCTCAAACTGAGAGATCTG 

CCTACTATCTCTTGAGCACTGGGATTAAAGGCGTGCACCACCAGCACCCAGCTCCATTGCCACTCCTTAATGTATAGAGCTCACCC 
CACACCTGTTAGGAGCAGCATGAAGGCCCTGCTTCAGCTTCCTCCCTTGTCTCGTCACCCTTGTCTTCTCAGCTGGGCATCCAGAG 
G CAAACCAAGTCCAGTGGAGCCTG AGTCCTGTGCAGATAG CAGG AAT CAGGT C CTCCAGTGGTGTTGG C AATG ACAGCG CATGTTG 
GAGGCAGAGGCACCATGTGGTACTTCAGGGCATGGACCTGGGGTGGGGGCCAGCTCTGCCACCAGGCCCTTAGACTAGATGGGTCT 

3 5 ATTTTATCACTTCTAAGCCATAAGGTATCCTCCACCTCTGGGGCTGCCAGAGGGATGGAGTGAAACAAGGAGGCCCAAGCATGGCC 

AGCAGAGGCTCAGCAGGCAGCAAAGATCCTGTCACGGCTTCCCATGACCCATTTCACATCGGCCTGCCTCTGTGAGTCCCACCCTC 
AGGGTAACCCTACCCAGGGCCACTCACTCTGGCCAGTGACAAGCGGTCTTTTGAGTGTGTTGCCCCTGTGCAGAAGGCAGGGTGGT 
CAGGTAAGCCACCTAGGCAGAGACTCAGGGAAGAGGCCAAGCTGGTCCTCCCACAGAACAATGGATTCCTCTCAGGCTTGCCTTTA 
ATCACTGTGACACTTAATGTGCAGACATCTGCTCTTCTGTGGGTCCTCAAAACGCAAGTCCAGAGCCTCCTGGAGTCACCTTGAAG 
40 TCTGGCTGCACGTTGAGCAGTGAGCACAGCTGAAAGTACCCAAGAGCCCATGCCTTACACCTCCTGCACTTCTGCTCAGCTTTCCC 

T ATCC CAGCAC AAGC CCAAAGGCT ATGTCG CCTT AACGT CC CCAACCCACTTTCAGTCATTCTAC AAGGG CCAAGG AAAC AAGTTC 
CTCTGGGTCTATATCTGGGCACACATTGCCCAACACAACCATCACATGAACCCTAGGGCCCACGCCAACCTGGCCTTCAAAGCCCC 
CTCAGGCACACCCCATAGAC 

45 MOUSE SEQUENCE - mRNA 

GAGGGCTGTCGGCGCAGTAGCAGAGAGCTACAGACTCCGCGCGCTCCGGAGACCGGCAGTACAGCGCGAGGCAGCGCGCGTCAGCA 
GCCGCCACCGGAGCCCAACCGAGACCACAGCCCTCCCCAGACGGCCGCGCCATGGAACACCAGCTCCTGTGCTGCGAAGTGGAGAC 
CATCCGCCGCGCGTACCCTGACACCAATCTCCTCAACGACCGGGTGCTGCGAGCCATGCTCAAGACGGAGGAGACCTGTGCGCCCT 
CCGTATCTTACTTCAAGTGCGTGCAGAAGGAGATTGTGCCATCCATGCGGAAAATCGTGGCCACCTGGATGCTGGAGGTCTGTGAG 
50 GAGCAGAAGTGCGAAGAGGAGGTCTTCCCGCTGGCCATGAACTACCTGGACCGCTTCCTGTCCCTGGAGCCCCTGAAGAAGAGCCG 

CCTGCAGCTGCTGGGGGCCACCTGCATGTTCGTGGCCTCTAAGATGAAGGAGACCATTCCCTTGACTGCCGAGAAGTTGTGCATCT 
ACACTGACAACTCTATCCGGCCCGAGGAGCTGCTGCAAATGGAACTGCTTCTGGTGAACAAGCTCAAGTGGAACCTGGGCGCCATG 
ACTCCCCACGATTTCATCGAACACTTCCTCTCCAAAATGCCAGAGGCGGATGAGAACAAGCAGACCATCCGCAAGCATGCACAGAC 
CTTTGTGGCCCTCTGTGCCACAGATGTGAAGTTCATTTCCAACCCACCCTCCATGGTAGCTGCTGGGAGCGTGGTGGCTGCGATGC 
55 AAGGCCTGAACCTGGGCAGCCCCAACAACTTCCTCTCCTGCTACCGCACAACGCACTTTCTTTCCAGAGTCATCAAGTGTGACCCG 

GACTGCCTCCGTGCCTGCCAGGAACAGATTGAAGCCCTTCTGGAGTCAAGCCTGCGCCAGGCCCAGCAGAACGTCGACCCCAAGGC 
CACTGAGGAGGAGGGGGAAGTGGAGGAAGAGGCTGGTCTGGCCTGCACGCCCACCGACGTGCGAGATGTGGACATCTGAGGGCCAC 
CGGGCAGGCGGGAGCCACCAAGTAGTGGCACCCGCAAAGAGGAAGGAGCCAGCCCGGGTGCTCCTGACGACGTCCCCCTTGGGGAC 
ATGTTGTTACCAGAAGAGGAAGTTTTGTTCTCTTTGTTGGTTGTTTTTCCTTAATCTTTCTCCTTTCTATCTGATTTAAGCAAAAG 
60 AGAAAAAAATATCTGAAAGCTGTCTTAAAGAGAGAGAGAGAGAGAGATAGAATCTGCATCACCCTGAGAGTAGGGAGCCAGGGGGT 

GCTACAAAAATAGAATTCTGTACCCCAGTAATCAACTAGTTTTCTATTAATGTGCTTGTCTGTTCTAAGAGTAGGATTAACACAGG 
GGAAGTCTTGAGAAGGAGTTTTGATTCTTTTATATGTTTTAAAAAAAAAAGCTTAAGAAACATTGCTTTAAAAAGGAAGGAAAAAA 
AAT ACAGCAAACCATTGTT AAAG TAGAAGAGTTTTTAG GTTGAG AAATGTACT CTGCTTTGCTGAAAAG CC ACAGCTTAGGCCCTC 
AGCCTCACTCCCTGGCTTGCTCAGTGCCTACAGCCCTGTTACCTGATACCTGTGCTTTATCCCAGGGGTGGGCAGACCTCTTAACC 
65 TTATAGATGGTCAGTGCGACCTCTAGTGGTCTCATGGCGTGTGGCACAACCCCCCTCCCCAGGGCTCAGCTTAATGTGCCCTCTCC 

CCCCAACAACCTGCAGGTTCACAGCGCCAGCCACACAGCGGTAGGGATGAAATAGTGACATAATATATTCTATTTTTGTAACCTTC 
CTATTTTGTAGCTCTGTTTAGAGAGATGCTGGTTTTTGCCTGAAGGCCCTGCAGCCTGCCCACATCAGGTTAAACCCACAGCTTTG 
TGTGTGGTTTGTTTTGTTGTGTTTTCTTTCTCTATGTTCCAAAACCATTCCATTTCAAAGCACTTTTGGTCAGCTAGCTGGAGGCA 
GTGTTGCTGGTGTGTGTTGGGGGGAGGGGTTCTAATGGAATGGATGGGGATGTCCACACACGCATTCAGATGGCTGTACAACAGGT 
70 TGTAGGGCTGGTAGTATGAGGTGCTTGGGAAGTTTTGTTGGGTCAAGAAGAGAGAACTCTGTTCTCGCACCACCGGGATCTGTCCT 

GCAAAGTTGAAGGGATCCTTTGGTGCCAGCTGGTGTTTGGAAGTAGGAACCATGATGGCATTACCTGGACAAGGAGATTGGGGACA 
ACTCTTAAGTCTCACACAGGAGGCTTTTAAACACTAAAATGTCTAATTTATACTTAAGGCTACAGAAGAGTATTTATGGGAAAGGC 
TGCCCATGACCAGTGTGACTCAAAGCAATGTGATCTCCCTTGATTCAAACGCACACCTCTGCCCTGCTGGAGAAGGTTTAGGGCCA 
TGTCTGAGAGATTGGTCTTTTATTGGGCAACGGGGGGGGGGGGGGGGGGGTCCTTAAAAAAAAAAACCACAAAGACAGAGATTTGG 
75 TCTGCTTGACTTTTCCCAACCCAACCCAATTGGCCCCATTGGAGAGCCATCCAAACTGAGGAAAATTAGGGGACTCCAAAAGAGTT 



249 




WO 03/008583 



PCT/US01/51291 



TGATTCTGGCACATTCTTGCCGCrGCCCCCAAGTTAACAACAGTAGGTAATTTGCACACCTCTGGCTCTGTGCCTTTCTATTAGGA 
CTTTTTGG CAAAAGGTGG AGAG CGGGAGGCXTAAGAGGGGATG TG AGGGAAGAGGTG AAGG TG GG AC CACATGGGACAGG CCACGG 
CTCCTCTCATGGCGCTGCTACCGATGACTCCCAGGATCCCAGGCGTTCAGAACCAGATTCTCATTGCTTTGTATCTTTCACGTTGT 

tttcgctgctattggagggtcagttttgttttgttttgttttacaatgtcagactgccatgttcaagttttaatttcctcatagag 

5 TGTATTTACAGATGCCCTTTTTTGTACTTTTTTTTTTTAATTGTGATCTATTTTGGCTTAATGTGATTACCGCTGTATTCCAAAAA 

aaaaaaaaaaaaaaaaaaagaggttcctgttcacaatacctcatgtatcatctagccatgcacgagcctggcaggcaggtgggcgg 

TCTGCCTCCAGGGATCCTGGGACCCTGATGGCGATCGTCCTGTCATGCTGGGCCCTTCATTTGATCTGGGACATAGCATCACAGCG 
GTCAGGGCACCTGGATTGTTCTGTTATCGATATTGTTACTTGTAGCGGCCTGTTGTGCATGCCACCATGCTGCTGGCCCGGAGGGA 
TTTGCTCTGAGTCTCCGGTGCATCATTTAATCTGTTAGGTTCTAGTGTTCCGTCTTGTTTTGTGTTAATTACAGCATTGTGCTAAT 
10 GTAAAGACTCTGCCTTTGCGAACGCAGCTGCAGTGCTGTAGGCCCCCAAGTTCCCTAGCAAGCTGCCAAACCAAAACGGGCACCAC 

CAGCTCAGCTGAGGCATCCCAGCCAGGCAGGACCCTTGAGGGCCGCTGTGTCCATGGTGATGGGGTGAGGTTTTGGCCAAAAGGCC 
ATAGACTGGTGGTGGGTCCACGGAATCTGCCCTGTGACATGAAAGGCTTTGAGGACTCTGGCTGGTGGCCAGGTTGGCTTTTTGTA 
TTTCTGGTTGACACACCATGGCGCTTCCCAGCACAGACATGTGACCAGCATGGTCCAGGAAAAAAAAAAGACAAAAAATCTAGAAA 
ATAAAATTGGTAAAATCTCAAAAAAAAAAAAAAAAAAAA 

15 

MOUSE SEQUENCE - CODING 

ATGGAACACCAGCTCCTGTGCTGCGAAGTGGAGACCATCCGCCGCGCGTACCCTGACACCAATCTCCTCAACGACCGGGTGCTGCG 
AGCCATGCTCAAGACGGAGGAGACCTGTGCGCCCTCCGTATCTTACTTCAAGTGCGTGCAGAAGGAGATTGTGCCATCCATGCGGA 
AAATCGTGGCCACCTGGATGCTGGAGGTCTGTGAGGAGCAGAAGTGCGAAGAGGAGGTCTTCCCGCTGGCCATGAACTACCTGGAC 
20 CGCTTCCTGTCCCTGGAGCCCCTGAAGAAGAGCCGCCTGCAGCTGCTGGGGGCCACCTGCATGTTCGTGGCCTCTAAGATGAAGGA 

GACCATTCCCTTGACTGCCGAGAAGTTGTGCATCTACACTGACAACTCTATCCGGCCCGAGGAGCTGCTGCAAATGGAACTGCTTC 
TGGTGAACAAGCTCAAGTGGAACCTGGCCGCCATGACTCCCCACGAnTCATCGAACACTTCCTCTCCAAAATGCCAGAGGCGGAT 
GAGAACAAGCAGACCATCCGCAAGCATGCACAGACCTTTGTGGCCCTCTGTGCCACAGATGTGAAGTTCATTTCCAACCCACCCTC 
CATGGTAGCTGCTGGGAGCGTGGTGGCTGCGATGCAAGGCCTGAACCTGGGCAGCCCCAACAACTTCCTCTCCTGCTACCGCACAA 
25 CGCACTTTCTTTCCAGAGTCATCAAGTGTGACCCGGACTGCCTCCGTGCCTGCCAGGAACAGATTGAAGCCCTTCTGGAGTCAAGC 

CTGCGCCAGGCCCAGCAGAACGTCGACCCCAAGGCCACTGAGGAGGAGGGGGAAGTGGAGGAAGAGGCTGGTCTGGCCTGCACGCC 
CACCGACGTGCGAGATGTGGACATCTGA 

HUMAN SEQUENCE - GENOMIC 

30 CATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGGGCAGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGT 

GAAACCCGTCTCTACTAAAAATACAAAAAAAAAAAAGAAAAAAAAGAAAGAAAAGAAAAATAGCTGGGCATGGTGGCGCATGCCTC 
TAATCCCAACTACTTGGGAGGCTGAGGCAGGAGAATCGTTTGAACCCAGGAGGTGGAGTTTGCAGTGAGCTGAGACCGCGCCACTG 
CACTCCAGCCTGGGAGACAGAGCAAGCCTCTGTCTCAACAAAAAAAAAAAAAAAAAAAAAAAAAAAAGGGGAAAAATCACTCCAAT 
CATCCCAAGTCTCAGCTCCTACTCTTTTGCTATATGTCCTTCAAACCAGCTATGTATTTATTTTGCTGAATTTATGCTGGTTTTAT 
35 CTTTTGTATCTTGCTTTTTTTCATTTAATGTTTTTCCATCCAGTGAACACACCCTAATTTGCCATTCCCCTCTTCTTGAACATGAG 

ATTGTCTCTAGGGTATCTCTTGCAAATAGGATAATTGTCAATGATGTAACGGGTCTCTATGCAACTTGCAAAAGTGATCAGTCTTG 
GTGTC CT CC TCAT CCT AGTGTTTGGTTC CAAG CAACAG AAACC AATGCTGG CAGATTTCAGCAG AAAAGGAAAAT CAG ATGCAGAA 
GATAGGCAGGAACAAGGGAGGCAAGACAGCACGAATCACAATGGAAGCATGCTGCAGATCTTCTCTGATGAGAAGCCAGGGCTACC 
CCTACCCATCCCAACACCAGACCCTCCAGTAAAACTGCAGCGGCCCACACCACCTTGTCACCAGAGCCCACAGCTCTATGATGGGC 
40 AGCACAGATACTGCTGCTCATAAACTTGAATGCCTCACCCAGTTCTACACTAGAAAACATTTCCTACCTTTTCTGATTCTTCCCAC 

CACCAGCTCCCAATTCAAAATCTTGATCCAAAAAGATGAAATGTATAAATAATACTATTTATAATGACATCAAAATATCAAGTACT 
TAAGAAGAAATCTAATAAAAGATGCACAACACCCAACACACACACACACACTCACACACACACACCTGCAATTAAATTAAGGACAA 
TCTAAATAAACAGAGGTCTATATCATGCCCATGAATTGAATGACTCTGTTAGTAAAAGTGTCAATTCCCTCAAAATTGATCTATAG 
ATCCAATACAATCCCAATCAAAATTCCAGCATTGTGTGTGTGCACATGTGTAAGTTGATTCTGAAATGTTTATGGAGCCCCAAGGG 
4 5 CCAGGAGTAGCCAGGGCAACCATAAAAGAGAAGTGGGTTGGAGGATTTAGCCCGCCAGATATCAAGAATTCGTAGCGTATAGCTTC 

CATGATGCTTCTGGGGTAAGGACTGAAAAAGAGACCAGTGGAACGGGATAGAAAGTCCAGAAACAAGAGATTTGTGTTAAGTGAGC 
AGATTTTAGCTGCTCTGTTCACAAAAAAAAGTAACTATGTGAGATGACAGGTATGTTACACTAATTCACTATGGTAACCATTTTAC 
TATGTATATGTATCTTATAACATCATGCTGTCAAGTTTATTTCAAAAATAAATTTTACATAAAATCTTAGCAGTGTTATTCATAAT 
AGACAAAAAGTGGGAAAATTCTATTTTTTTAAAGTACAGAAACTTTATTCCTCAAAGGGGAAATAGGTTAATAATAATAAGAAGAA 
50 GAATTAAGGCCAGGTGTGGTGGCTCATGCCTATAATCCCAGCACTTTGGGAGGCCAAGGCCAGAGGATTACTTGAGCCCAGGAGTT 

TGAGACCAGCCTGGGCAACATAGTGAGACCCCATGTTTACAAAAATTAAAAAATTAGCTGGGTGACGTGACAAGTGCCTATAGTCC 
CAGCTACTTGGGAGGCGAAGGCAGGAGGATTGCTTGAGACCAGGAGGTCAAGGCTACAGTAAGGTATGATCGTGCCACTGCACTCC 
AGCATGGGCAACAGAGCAAGACCCTGTATCTAGGGGGAAAAAAATGATAAGCCTTGTGAAAGAGAAATGAAAACAGCATCCACACA 
TAAACTTGTACCTCTGTGTTCATCGGCAGCATTGTCCACAGTAACCAAAGGTAGAAACCATCCTAAGGCCCATTGACTGATGAATG 
55 GATAAGCAAAATGTGGTCTATCAATACGATTGATAGTATTCAACCATAAAGAGGAATGAACCATGGACACATGCCACATGTGGGCC 

TTGAAAACGTGATGCTAAGTGGAAAAAGCCAGATGCAAGAGGCTGCATAGCATATGATTCCATCTGTTGGAAATGTCCAGAAAAGG 
CAGATCCACAGAGAAAGATTAGTGGTTGCCAGGGGCTGGGGAAAAGGGGGAAGAAAAGGGTGAATAACTACAAATGGGTACAGGGT 
TTCTTTGGCGGATGATGAAAATGTTCTCAGATGGTGATGGTGGCTGTCCAACATAACAAAATCCATCGAACTATATACTCTAAACG 
AGTGAACTTTACGGTATGTAAGTTATTTTTCAATAAAGTGGTTTCAAAAAAATAAAAAGGTGAACCCTACCATTTCTAGGTGCTTT 
60 GGAGTTTACCGTTTTTCTCCTTGCATTCTGGAGTCAGAGTGAGAAGGCATCTCAGCTCTACCACAGCTGAATGATGTGTTGGGCTT 

CGGTTTCCTCATCTGTAAAATGGGGATAAAGGGCCTCTCCTTGGAGCTGCCATGAAGATTGAATTAGATGCCCTCTGTGAAGATGC 
AGGGCAGGTGGAGAGCACAGTAAGCGTCTCGGGGGGCCACGCCATCACCGCCAGCAGGGCTCACCAGTATCTTTGCCCAGAGAATA 
GCCGGGGTCTAGGGAGCAGCCAGGGTCTAGGGAGAAGGGCTGCTTCCCTGTGGAGGCTCCTAACTTTCCCATCTCCTCCCTGTTTC 
TCCCCTGCCCACCCCTTACTCCTGGAAGTGTGACTCGCTGCCTCCTCCCGTGACTCCCCTACATTGCATCTCCCCAGTTACTGTCG 
65 TTATCTCTCATCTCTTCTTTCCAAACAGCCTCTGTCTAGCACCTTGGAGCTCGCATGGGAATTCATGGGTGGGTGGATTCCAAGCT 

TGGCTTCATCAGATGACAACTAAAAGGCAGAGGCCTGGGGGGGCAAGGGAGCTCCAGGATCTGTCTCCCTTTGGAGAAGCCCAGGT 
TCACCTTCCCAGCAAGCTGCTCCGGCCCCACGCCCCTGGCCCTCAATAACCTTCAGTGGCTCCCTTCTTGCAGCTATAATTCCCCT 
CTTGGGATGCTACAAAAGGGATTCCAGAGATTTTTTTTTCAATAACTCAAAAGGGATGGAGTAAACGATATATGTGCCCAGGACAA 
GGCAGCTAAGGGAAGGCCTCAGGCTTCCTTTGCCTTTGCCTGGAAGTATACCAACCCGCAGCCCGGAGGGCCAGCAGAGAACCAAT 
70 GCTCAGAGCCTGGGGGCCCAAGGAATGCTTTCCAGGCTGGCGGTCCCAGGAGCCCCCTCTCCCTTCCCTATAGCAAGATACTAAGA 

GCAGAGGCTGGCCTGGCAGGCCGTGTCGAGGCCCTGAGCTCACATGGCCTTGGCAGCTTCTTGACAGTCGTGTCTTTTTGTTTCCA 
GCAGTGACACTCACTGACCCACACCTTTGGCCAGCGTCCCTTGTGACTGCCCCCTCCCGCTTGAGCAGAATGGCTCCTATTACACA 
ATGGGTGCCAGGAACCTGGCCAGTCCATCCAGAGACAGGGCAGAGCCCTGGGCTACCGACCCTCTGGGGCCAGCAGAAACCCTCCC 
TATGGCTCTGCCTCTCATCCTGGCATTGACACTTGTGCCCTTAATTAAAGTGCTTCTTTTTTAAATCAACATTTCTACTCCTTTTG 
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CGTGATTTAAATCTCATGTCCACAAACAGCTCAGGAGAAGTCAGCATAGAGAAGCAAGCTGACAGATTATAAAGTCATTTGTAAAA 
TCCTCTTTCTGCATATAAACTGAAATGTGTAATTAATTCCACATACTGCGTGTGGCACATGGCCTTCATCCTGCATAAGAACAAAT 
ACATGAATGAATAAATCGAGCAGGCCTTGACACTCACCAGGCCCTGTGCTAAATGCTTTCTACATATTACCTTAATTACTCCTCAC 
CGTGGCCTTGCGAAGAAAACGATCACAGCCCGTTTTACAGATGGGGACAGAGATTTGTCCAAGGCCACACAACTAGTGGCAGATGT 
5 AGGTCTGTATGTGACATTCTTGTTCAGTTTCATAAATGTGGCTGCCACCTGCCTGAAATTTTGAGGGAAAAAAAAGTGGTTTGGCT 

TTGCATGAATTCTTGAAAAAGTAGATTTTTATCTTTACCAGCTTCTAAGCAAGCTGGATTTATTCTGACAGTGTCCATGAAATGGC 
TACAGACCATCACCGTTGCCAATGTTGTGAACCTGAACAAGGCACCTGGTTTCTCTGTGCC7CGGTTTCCTTACCATTAAACGCAT 
TTCCCTGAGATTAAGTGTGTGAAACTATAAGTTGGCTGGAGGAAACACCTCATAGAAGTGAGAAGATGAGGATGGGTGGTGAGTGA 
AGGCTTTTTCTCCAAACCCTACAGGAGATGGACCTCAAAGCAAATGGCCATGCTTCCCTTAGACTGGGTGAACTGGTGCTGCTCAG 
10 GGCTAGAAGTGTGTCTAGAAGCATGGGGACCAATGCAGCCCCCTCCACCCTAGGGCACATAACCTGTCTCTCTCCCATAGGATAGC 

agagacagctctctaagtcaggattcagcgagatggtccaggaggggcctaaggattcctctgacttatccaagcctggggaggca 
acacaacctagcctgtgtctcagggggccccaatcatgccctgaacctcatgagcccaggcaggcatcctgttggttaaggtcggc 
ctcagggtccagggatgcactagattctttatcttaaagtgaccctcaagaaaaaaaaaataaaatgtagctataggcagtttctg 
gacgttttcctatttgttaagcaccttcttgctccgagctttccagccacagtgcactggacgccatcggaaggctgcagctgcta 
15 tttggtgctttaccaccgctgagaaggtggaatggtcacggcccggttctgtcactttcttcagccggacagtcgccttattacgg 

attccagtagggccgagcacactccttcctgcccgtctttacagatgaacatgctatcgctccagcagtacaacccgccttattac 
gtaaaaaagcagcccctatctacccgcagggaaggagtatgttcggcaccacagctggactggtgctcgagttaagcgtcctggga 
ggtccgcatgcgctccggaaccgtaatgcgcgctttttctaagccttacggtaaacgcggacgcagggcaaccacgtggcggtgga 
accgaggcccggcgggaatgcgcggaatgcgcggcgcggcctcgcgcggttcccgagccacggcccagggtccggcggcgcgcgct 
20 ctcgcctcctcccctcacctctcccagccgcaccccggccctggccctgccacccagaactcgctgggcaagtcgtgccccgcgtg 

aacacacagaaggggcttggggaccgagcgcggcccatcagtccctcagaccctgaggacccagaattccctaaggggtccgaatc 
cgagtcctgcccccagcccttaaggcacgggctccagggaccccaggggaagggcgcggggcattaggtacgcaacccgtttcccc 
gcacctggaaaaaaactccctttccctcccctcccctgcttgttgagtgtgcggataaccagaactctaaggcgccccgtaataac 
gaccccgctgtccctccacccacccccaagtgccaaagcgagggatggaagcgctttcaagcgttccaagggcattgaggagcgag 

2 5 ctggagaggcgcggggatgcggggtcctccccgcagtcttccggaaagggcgggggagggcgcggcaagttccggagtggggcatg 

ccgtgggagcccacgagggcctcagcgcggatcctccgccggaaaaccggctcccgcgagccgccgccgcaggtttcctaggcccc 

gcgagtcccgcagcgaagccctgcgtctccgtccgacgcgggggtctgctcagcctcgggtgggccgcggccaggcctgactgcgg 

gggagagggccgaacgtgacctccgaggtcacccccagccagctttctctcctgtggtcggaagtggttttcttctcgatctgggc 

gcctactccccaccacttggtctgagaggggctggggccggaaggccagggaatctctggtggatttgggggttcatattgctcag 

3 0 ggtaccagccgatgcgttttgaggggcgggagtcgaggaattagaatcgcctttaaccctcaagagttgcgccttcagcctcggga 

tcccagatgcgtcgttggagccagggccgcccccctacctgttgggtttgcgttttaactccagcgcacaccttgccggcagccct 

cggagctaggggaggggtctcgtttccccgcagcccgccggacagacgactggggcacgggaggggcggtggcagggtggtctgtg 

tgtggctgaaactaattgatctggagcggaaacgcacgtctgcggttggggcgatggggggggcggtgcggctgtccatgtgccga 

gcgtgtggctgtctcgggtgggcactggggccggagttcgccccggcccacctcgcagttttggggcgcctgggatcggcgctacg 

3 5 taagcgaagcagagctgccatagcacgtgggccgccacgcgcaccccaaaagcaagcagtgtggggggaaggggagctcgagcgcc 

ttcggagcccaggggccggctttcggaagcgttttcccgggcgacttaagggcttaacaatggaaaactcgcggagcctgagccaa 

gtcctttcaagtcgccgccaggtatgcggctgcaggtgaccccacctgggtgcgcccgcccgccagccgccctggtggaaaagcgg 

gtgcgggaggtcgctggcgaaaggtcgggactggtccctgcaccacccgcccccaacccaagccccgagccccgcggcgcgcagcc 

gcgctgagtcccggggtctgcgtcgcggcgcgccggttcctgaatgaacgcgctcccttcccccgcctgaatgaaggttcccacag 

4 0 ccagggacggtggcgaacacgcgcctgcagcggaattcgctttctcctgaccgaccatccgcccaggccgcggtcaccggggcggg 

ggccagggggcgaggaaagcgtgaaggtgatttcagttaattttggattttctttcaaacaacgtggttaccctcccgactgggcc 

ACT TGCCCTTTG TCTCCAAATGGTCAC CAAGAAAT AAGAAC AGAGCACTTTAAATGAG CC C AG AATCCGCAGTTCCTGCTTCGTGG 
TGGGTTTTAAGAAGACAGTGTAAAGTAAAACTGCAACCGAAAAGTTTTTTAAAGTTGCTTTTCTCTTTGGAAAAAATAAAATCAAA 
ATGCTTTCTCTGCGCTTCTTGAAGCAATGACCCTCAAAAGCCCAGAGGTATTGGCCCCCTCGGGGGACCCGGGGGCCGCCAAGCAG 
4 5 GGTTCCCCCAGGTGGGGGCTGGGCAGCTGGCGCTCCCCGCCGGGCCCCAAATTCCAGCGCCGGGCCCGCAAATTCCAGCGCCTCCC 

CCGCGGGTTCCTGGACGGCTCTTTACGCTCGCTAACCGGGCTTGCAATTTTGCGCTCGTCCCTGAGCCGGGAAATCAACGAAGTTC 
CTAGTCGAGATCTGCCCGGTCCGCCTAGTAACAGCGCCGCGCCCCCATTGGCTCATGCTAATTCCAGTTTCCTCTGTCTTGCGCCC 
GGGATGGGGGGGTGAAGCTCCCTCCTGGACCCAGAGCCGGTTGTGCCGGAGTGGGCGAGCCTCTTTATGCCCTGCTGCCCCTAGCC 
GACTTCGGCCCGCTTCGCGCCTCGGGCTGGGCCAGGGCGCACGCGGGGCTCGGGGCCCCTCGCCCCACGGGATGGGAGAGGCCGGG 

50 tgatagctccgggccccataaatcatccaggcggccgccgggtcgggattttatgaatgaaaaagcagctgggccgcccttgtgcg 

CGGGCTGATGCTCTGAGGCTTGGCTATGCGGGGGCCAACGCGATTGTGGGTGCTCGGGGAGTGGGGGGGGGCACGACCGTAGGTGC 
TCCCTGCTGGGGCAACCCATCGCTCCCCATGCGGAATCCGGGGGTAATTACCCCCCCAGGACCCGGAATATTAGTAATCCTAATTC 
CCGGCGGGGGAGGGGGCGCGGGAGGAATTCACCCTGAAAGGTGGGGGTGGGGGGGGTCGCATCTTGCTGTGAGCACCCTGGCGAAG 
GGGAGAGGGCTTTTTCTATCAGTTTTCTTTGAGCTTTTACTGTTAAGAGGGTACGGTGGTTTGATGACACTGAACTATATTCAAAA 
55 GGAAGTAAATGAACAGTTTTCTTAATTTGGGGCAGGTACTGTAAAAATAAAAACAAAAGTTAAGACAGTAAAATGTCCTTTTATTT 

TTTAATGCACCAAAGAGACAGAACCTGTAATTTTAAAAACTGTGTATTTTAATTTACATCTGCTTAAGTTTGCGATAATATTGGGG 
ACC CT CT CATGT AACCACGAAC ACCT AT CGATTTTG CTAAAAATC AG ATCAGTACACTCGTTTGTTT AATTG ATAATTGTTCTG AA 
TTATGCCGGCTCCTGCCAGCCCCCTCACGCTCACGAATTCAGTCCCAGGGCAAATTCTAAAGGTGAAGGGACGTCTACACCCCCAA 
CAAAACCAATTAGGAACCTTCGGTGGTCTTGTCCCAGGCAGAGGGGACTAATATTTCCAGCAATTTAATTTCTTTTTTAATTAAAA 

6 0 aaaatgagtcagaatggagatcactgtttctcagctttccattcagaggtgtgtttctcccggttaaattgccggcacgggaaggg 

agggggtgcagttggggacccccgcaaggaccgactggtcaaggtaggaaggcagcccgaagagtctccaggctagaaggacaaga 
tgaaggaaatgctggccaccatcttgggctgctgctggaattttcgggcatttattttattttattttttgagcgagcgcatgcta 
agctgaaatccctttaacttttagggttacccccttgggcatttgcaacgacgcccctgtgcgccggaatgaaacttgcacagggg 
ttgtgtgcccggtcctccccgtccttgcatgctaaattagttcttgcaatttacacgtgttaatgaaaatgaaagaagatgcagtc 
65 gctgagattctttggccgtctgtccgcccgtgggtgccctcgtggcgttcttggaaatgcgcccattctgccggcttggatatggg 

gtgtcgccgcgccccagtcaccccttctcgtggtctccccaggctgcgtgtggcctgccggccttcctagttgtcccctactgcag 
agccacctccacctcaccccctaaatcccgggggacccactcgaggcggacggggccccctgcacccctcttccctggcggggaga 
aaggctgcagcggggcgatttgcatttctatgaaaaccggactacaggggcaactccgccgcagggcaggcgcggcgcctcaggga 
tggcttttgggctctgcccctcgctgctcccggcgtttggcgcccgcgccccctccccctgcgcccgcccccgcccccctcccgct 

7 0 cccattctctgccgggctttgatctttgcttaacaacagtaacgtcacacggactacaggggagttttgttgaagttgcaaagtcc 

tggagcctccagagggctgtcggcgcagtagcagcgagcagcagagtccgcacgctccggcgaggggcagaagagcgcgagggagc 
gcggggcagcagaagcgagagccgagcgcggacccagccaggacccacagccctccccagctgcccaggaagagccccagccatgg 
aacaccagctcctgtgctgcgaagtggaaaccatccgccgcgcgtaccccgatgccaacctcctcaacgaccgggtgctgcgggcc 
atgctgaaggcggaggagacctgcgcgccctcggtgtcctacttcaaatgtgtgcagaaggaggtcctgccgtccatgcggaagat 
75 cgtcgccacctggatgctggaggtgcggggcttcgggcggctctcttaagacttccctgcaacttgttgcccagacccacgtttct 
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TTGCTACTCACCCCCCTCCCTTCTCTCCCGCTAGAACTTTGAAGTTTGCCGTGGTGTTTCTAGGGATCCGTATTTTCAAAATAAAA 

attgcgggtattttctgaaggaggaaggggtgggggtgggggtgctagaagtagcgtttcgtgggaggggagaagggggtccggga 

GGGGTGCCTTCGGGAGAAGCCAGTGCCAGGGGCACCCCAATGGGCCCGAGGGTGCGGGCTGGCAGGCTGGGTGCGCTTTGTGTCCC 
CCGCCTGCGCCCCAGCCCGGCTGCGCCTCAGCGGCCGGGAGCCGCCAACTCCGGGGGGAGGGGGCATAGATTTGATTTTTAAATTA 
5 ATATCCATGGACACGTATGCAAGGGCCGCTCGTGCCAGTATTATGCGCCATCTTTGCTCTTTTATTGCAAAGCAAAAGTGTTTATT 

AATAATTGGGGGCAGGGTGGGGGCGGGGAGCGGCCGCCGGGCGCTGGGGCCGCAGCTAAGGGCCGCGCGGCTGCCGGGAGCCCGCG 
GGAGGGGCGCAGGGACGCGGCATGGGTAGTTTTGGGGGGACCCCGCTAGGGAAGGGGGGGCCTTTGTTCAAGCAGCGAGTCCCGGG 
GCGCCCCGAACGGGCAGCCTGGGCCGGAGAGCACGGCGAGCTGCAAGGTCGCGTGGCCCCCAAGACGCCAGGGCTTGATCCCCGTC 
TGCAGGGATATCGGCTTGGAGGACCTTCTCCGAGCGAGCCGGGGGCCTGGGAGCACATTTTCAGACCTTCGGTGGGCGCCTGAGGG 
10 GCCCGCAAGTATTTTAAAATAATTTTTGAAAGTGCGGCGTGGTGCCCTTGCGAGAGGGAAACGCCGCCCGCGCCCAGGGGGAAGGG 

GGGGCCCCGGAGTTTGAATTCCTGGGGCTCCCCCCGGAGCCTGTAACGAACTCCCAACCCCCGGCCTGGGTAAAGGGTCGCCCGAG 
GGTCATTTTCAGGGTTTTTTTATGCACTTAGTTATTTTTTTAATATTTTTAAATATTTTTTGAAAAGATGACGTCTGGGGAAATGC 
GGCGCGGCGGCCTGGGACGCCACCTTTGTGTCTCGCAGGCGCGGCGCCCAACCCCGCGGCCCGTTCCGCGGCCCCGCACCCCAGTT 
GGTGTCGACCCCCAGTCAGAGGGACCACGGAGCTCCAGGGCGGGCCAGGGTCCCGGGGGCCGGCAGCCCGCGCCGCCGCGCACGCC 
15 GCCCAGCTGTGCCCGCTCCCGCCCCCACCGTGCCAGCCTCGCGGGGACTTTCCCTTTCAGTTTCGGGGAGGGTGGGTACTGGGGAC 

GCGCGGGGGAGGGGGCGCATCACGGGAAGCTCCTGCCGCCCCCAGCCCCGACCCCTCGGCGCCCTCCAGACCTGGCGGCCCTGCCA 
AGCGCGATGGGGGGTGCGGGGGCGTGCGGGGGGGCGGCGCGACCTGGCGGCGGCGGTCACGGGCCCCGTGCCTCCGTAGGTCTGCG 
AGGAACAGAAGTGCGAGGAGGAGGTCTTCCCGCTGGCCATGAACTACCTGGACCGCTTCCTGTCGCTGGAGCCCGTGAAAAAGAGC 
CGCCTGCAGCTGCTGGGGGCCACTTGCATGTTCGTGGCCTCTAAGATGAAGGAGACCATCCCCCTGACGGCCGAGAAGCTGTGCAT 
20 CTACACCGACAACTCCATCCGGCCCGAGGAGCTGCTGGTAACCACTGGACCCCGCCGCCCCCCGCCCCCCGCGAGCCGCACGCAGG 

ACCACGGGGCCGGGGAAGGTGCAGGCGGTGGCGGCCGGCCCGCCTCTGACATATCTGCTCCTCCGAGGGAGGGCGGCCCCGCCGCC 
GGGCGTCCCTGTCCGGGGAGCGGGCGGGATCCTAGCCGCCCTCGTCCCGCCGCCCTGTGTGCGCTTGCCTGCGACTCCCACCGCGT 
TCGCGCCCCGCGGTGTGGCCGAAAAGTGGGCGGCGCGCGCCCTCCAGCGGCTGCACGAGGAGCGCCGCGCTCGGCGCTGAGCCTCC 
AGTTCCAGGTGGTGGGAGGTCTTTTTGTTTCCACTTGCAGAGTCTTTTCACGCGGCGGGCGCCTTTTCTGTTTTGATCTGGGATTG 
25 CGTGTTGCCCCAGCTCCCTTGAGTCCCCAGCATTCGCCAGCCCTCCCCTCCAACATCCAGGACCGCACGAGACGCAGGGGCCAGTG 

CTCTGAGCCGGAGGTGCGGCGTGGCCCGGCCCCCGTGCTGCCGGCTTCCCCGCGCCCCCGGGCTGGCCCGCACCTCCCCTGATGGC 
CGCTCACCCTGTGTTCGCAGCAAATGGAGCTGCTCCTGGTGAACAAGCTCAAGTGGAACCTGGCCGCAATGACCCCGCACGATTTC 
ATTGAACACTTCCTCTCCAAAATGCCAGAGGCGGAGGAGAACAAACAGATCATCCGCAAACACGCGCAGACCTTCGTTGCCCTCTG 
TGCCACAGGTAGGGCAGGCCCGGCAGCCCCCGGCCTCCCCTTGAGAGCCGGCTCCTTAGGTGACCCTGGCCGGCTTCTTGCTCTCC 
30 ACCTGGGTGCTGTCTGGGAAGATGTCCCCAGACCCCCTCCTGCGCTGGAGAGCGCTCTTCCAGCTCTGGTGAGCAGAGGCCCTGGA 

TTGTTTGTCGCGCTGGATGGAGGGAGATTTGCTCCCTCACGGCCACCATGCAGTACCTTGGGCATTGGTGTGGACGGCTCAGCCTG 
CCTGTGTCCCGTTACTCTGGCCTCGTCCTTCAGGCCAGGCAGCCTGTGGCCACTCCATGCTGAAAGGGGTTTACCTTGGCCACAGG 
GCCGCCTCCTTTCTCCACCCACCTCCAGCCCTTCTTGTGTCCTTAAGGAGCCTGAGCTGCAGAGGCCCCCTCCTGGCCTCTCCCAG 
GCTGGGCCACCTGCCAGAGGCGCCTCCAGGGGCGGGGAGAGCTGTCGGCCTGCCTGCACCACGTGCTCTGGGCAGCCGAGTGCAGG 
35 GGTGTCCAGCAGAGGAGCTCGGCTGCCTGAGGCCCTGCCAGGGGTGCCGGCAGCCAGCCGGGCTCAGCTGAGCCCTGAGGGGGCGC 

TTCAGAGCACTCTCAGCTTGGGCCGCCACCGTGGGCAGCAGAAGCACCCAGTCCTCACTTCCCCTGGCATGGCCCCAGAGGCCCCT 
CCCTGACATGGCCTTGGCCCCAGAACCCAGTGGGGACAGACTCGCACATACACAGGGTGCCGCCTCCTGCTGTCCCCAGCCCTGCC 
TCTGACCCCCCTGTGACCGCCTCCTTCCCTGGCCCAGGAGGCCTGGTTACCTTCATGGGGGAGCATGGCCCCATCCCACCCAGCTC 
TG CTGTGGC CCACC TTTGGTCAAG CCTCAGTTGTCACATCTGTTTGGGGGCTCACT CTGGGTGACCTAGGCCACAAGGCCCACGGG 
40 GCATCAAAGAGGCAGTAGCATCTTCTCCCCTCCCCAGAGGGCAGAGCCCCCCAAGCCTACTTCAGAGCTCCCTTCTGACACCGGTA 

GCCCGCAGCCGGTATTCCAGAATGGGTTCTGGTTTAGGCGTGAGGCCTCCCCCACCTCCTCCACCTGCTTGGGGCATGAACCCCTC 
CCCCACGTTTCCAAGCGAGTCCCCAAGGTGGGCAGATGAAGATGCCAAGGATGTCGACCAGTCTGGATGGGTCTGGGGTGGGGGGG 
CATGCGGCAGACAGGGAGGCATTCTCTGGCTGGTGCTCCTCAGAGGAGAGAGGCCTCCGGAGACTCCAGACAGCCTTTTATGGAGC 
TGAAAGTGGCTTCAGAGAAATGCAAAGTTTCCTGGAGAGAACGTGGGGCGTGGTTCTTGCACAGCCTCCCTACAGGGTGGCTCCAG 
45 CAGTGGAGCTCCCCTCCCAGGACCCCTGGGTGCTAGTGGGAGGCAGTGGGCAGGTGCAGATTCTCGTCCTTCCCACTACTGCACAC 

CCTTTGTCTGCGAAGGCGCCCCCAGCGGTGGGTGAAGGAGGAGGGACACTTGGGGACCCAGCTGTGCACGTGCTCTCAGTGACTGT 
GGAGTCCACTCCAGGGTGGGTCCCGAGGGAGGGGCAGGAGACCAGGGGACCCACCCCTGCAAAGTGCTCCGGGTCCTGACCCGTGG 
CCACCCCATGGAACGTAACTGAGCAGCCAGTGCCTTGTTCCTGCTGGACATCTGTGGAGACAAGAGTGACTTACGGCTGCTTAAAG 
TCAGAAACAGGTTGAAGGAGGTGGAGGCGTGGGAAAGAGTCTAGGAAGGTGTTTTTGCCCTCCACGTGGCAAAGGTTACATTTAAA 
50 GGTGATGCTGGGTGTTCTCCCTGCACTAGGCATTCCTGGCCCCAGGTCCCCAGCAGGTGTGCACATGCTGCATACACTCACGCATG 

GGGGTTTCAGGGCAGGTGCGCCCTTGGCTCCGTGGGAGGCCAGGTGAGGAACGTCCAGTGCCAAGGAGCTTCCGGGACAGCTGTCA 
CTTCCCTTTACAACCAGGCAGCGGATAGGGTCAAATCCTGGAGCTTTGGTGTCTAATTCTGGGTGGCTCCTAATCTAAGCACAGAC 
AGCACCACACACTGGGGTGGGGGCACGAGCTTCTGAAACAACGTGGCCCCAGTGACTCCACGCTGTGTGTGCCCCTGGAGACGGGG 
GGGTGCACAAGGTGCGGAGCCAGCTAGAACCTGTCGCTCCCTGCAGAAGCGGTTTCTGTGTGCGGTTCTGATTTGCCTCAATGAGA 
55 AGGTTTTCATTCATGGCTCCCGGCTCTCAGACTGGGTGGAACTGCTCCCATTTAAAGGGGAAAAGAGGTGGCTCGGCTCGTTAAGG 

ATTTCTTTTTCTAAGTTGTTACGGCGCCCAGCAGCCGGCTTTGTCTCCCCTTCAGGGTGGCTGCCTTTCTTCCCGGCCCCTCGCCG 
GCGGCCCTCTCTTTAACAAGGCCGAAGTTGTTTATTCTCTCGGGATGAAGTCTCGGATGGGCCGCCACACCCCTGGCGGCCCGTGG 
GGGCCCCTCTCCCTTTGTGCCTGGGTCGGCTCCCATTCAGCTCCCCCGACCCCCCTTGTTCCCGGGCGCTCAGTGGCGCGAGATGA 
GGCGATGGGGCCGACAAAGATGCCACACTCATCCCTGCCGACCTCCGGCTCCCAGCCCAGGGCCCCTGGTTCCTGTGCAGAATTCC 
60 TCGTGGGTGTGACAAAAGGCTGCCCCCAGGCTCCGCTGGGGTGGGGGCCAGGCCAAGAGGCACATCCCACACTGGCCCACCTGTCC 

ACGGTAGGCGCATGACTGCCCTGAGGAGGGGAGGCCGGCATTCCCCGCCACAAACCAGGACGTAATTGGTGGCAGGGCTCTCTGTG 

gaaagagccagtctgctgtttgtctaggaggtcagtcacagaggccccgagacgcccactactgcagcctggcaggcggatgagcc 

CAGTATCTGGCAGTGACCAGAGGGAGTTTTGTGCAGACCACAAAGGCTGATGGGCTGCCCTAGATTGGTGTCCCTCTTGGAAGTGG 
GCCCAGATGTGCGGGACAGTCCCCAGGAAGCCCCAGGTGAGGGCACTGGTGCCCTCTTGGGAAAGCTGCTCCCTCCTGGGGCCCGG 
65 CTCCCGGCCCAGTCCTCCAGGGGTGTCCCATGGTGACTGGTGCTAGGAACCCCACACCTCTTCCCTTACTTGGGAAGTCACTGGAA 

TTGTTGGGCTACATCAGACGGCCCAGAAAAGTGTTTTTGTCATCGGCCAGAAATAGGAGAGTTGTGAGTAGAGGGCCCGGGTGGAG 
TTGGGGTGTACTTGGTCTGTGCTCTGAAGGTCACTGTGACAGTCATGGTCCCATGGtAAGGGGCATGGGTTGCTGGAAGAGCTCTT 
CCTTCCCGAGTGAGCCAAGCCGGGCTCTCCTGGCGCCAGGGCCTGAGCCGCAGCCACACCACAGCCGCCCTGAAGGCTGCCGGCCA 
GGGCTTACCCCTCAAGGGACACGGAATGGCTTCATCAGTACCCTGCAGCCCCGTGGCCTGGCCCGGGTGGAGGCCTAGGCTTCAGC 
70 CATGCGATGTCCCTTCAGAATATGACTTGTCTGCAATCCCTGCTGCTGGGGGGTGGCAGGTACTTGGGGTGAGGGTTAGGGTCATA 

GAAGCGACATCTCTACGTCCTCATATTTGCGTCATCTAATTTTGTTTTTGTGAATACGTGATAACATTCACAAGGCTCAAGATGCT 
AAAAGGATGAGAAGGCAGTGATGTCCCCATCACCTGTCCTGTGTCTTCCCGTGGCTTTCTCTTTCCTTGGTTATGTTTGAGTCAAC 
AGTGGGGCTGACGTTCCAGGAGGGTCCGTGGGCCAGGCTCTTGCTCTCCGAGTGCCCAGGGATGGCTGGAGGCTGAGGAGGGCCTG 
GATGTGGAGCCTCAGATACCAAGTGCTTCCCTTCAGGCCGGGCCGCTTGCTCAGAGCCAGCACACAGGGATGCCCGGATCACGGGG 
75 GCCCTGAGAGGGTCCCCTGCTCACAGCCTCCTTCCCTCTCTCCTTCTGCCTCAGATGTGAAGTTCATTTCCAATCCGCCCTCCATG 
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gtggcagcggggagcgtggtggccgcagtgcaaggcctgaacctgaggagccccaacaacttcctgtcctactaccgcctcacacg 

cttcctctccagagtgatcaagtgtgacccagtaagtgagggtgatgtcccaggcagccttgccggggcttacagggggagacacc 

tagtgccacggaaatgccgaggctggtgccaaggcccccaagggtgacaaggttggggctggggctgggcccctcggaccccaggc 

CACAGACTGACAGGGCACCGGCTTCTTCCACTGCTCCTAGAACTTACTGACTGGCTGGGAGGTCCTCACAGCCTTCTCACGTCCCC 
5 TGGGGCTTCCAGGAGCCGTAGAGTTTCTGGGCGAAGCGTCCGGGACGGAGGCCCCAGGCGGCCCCAGCCAATGGTCTGTGTGGTGA 

TGGTGTGTGGGGTTAGGCCCAGGCGAGCTTTGTTTGGGCCACAATGTGCGTGGCCAATAAATAGATGCTTGAAAAGGGCTCCTGTG 
AGGTCCGAGACACCGGACAACGGGCGGATAGAGACAGCCTTGTTGTTTACGGCCTCTTTGAGAGGCTGCTGCTGTTAAACCCTGGG 
ATGACTGTGTCTTTCTT CTTAAAAATG C CATTG TTTT ATTCCCG AGTCTTTTCTTAAAGAAAG AATT AAAATGACAATCAAAAGGG 
TTTGTGGCATTTACCAAATTAGACCAGAGAGGTGGCCGGGTCAGCCGCCGGCCCCGCGGTGTGTGAGGGAGTGACCGCCTGACCCC 
10 AGCTTGGGGCTGGGTGGGCCTGCAAGACCCGTTTTGGCTCTGGCCTGGGCCGCCTCTTGGTGGTCTGCCCTCGAGCCTCCCGGGGA 

CTCCGCACGGGTCTCAGCAGATGCTATCTAGGGTCCACCTGCCTGTCCCCTGCCTAGTGGTGCCTCTGTCCCGGGGACACTGGGAG 
TAGCGGCTGCCCAGCCCATGTGTGTCTCGGAAGAGGAAGAAGCTTTTTTGCCGTGGGACACCGAAGTTGGCAGGGGCCTCCCTTCT 
GTGTTCTCGGCCATGGCCTCCCTTGCACCCTGCCCCGTGTTATCCTTTGGGGGTGGTGAGGTGTCCTCACCCGCTGTAGGGTGGAG 
GCCAGCAGCCCGCAGCTCTCTCAGGAAAATGGCTCAGAAACACCATCGAGGCCTCCAGAAGCCCAGCAAAGAGAAAGCCCCTCCAT 
15 CAAAATGAAACTCGCGTCTGCACTTTTCATTTCGAACTCCACGCCCrGAGTGAAAACCGCTTCCCCGCCAGGGGTGACTGCCCTGG 

GATGTTGCTGTCTTCGGGCAGTTGTGGGAAGTTGGGCGCTGGCCCTTATTTGAGTAGAGACCATCTTAACTAGATTGGAGGCACAC 
GTCTCACAG CTG ACAGACACACGGGG TGAAGTTACCCGAGG CGG AG TCGACTCTGCCTG ATCAG CTAGTGACCAACG TAGCTGAGC 
CCAGACTCAGAAAAACCGTCCACAGCAGAGGCCCCTGCATTTTCTAGGGCGTGTTCTAGAATTTTCTTTGGTGGGTGGAATGTCCA 
TCTGTGCAAATCGGGTGCGCAGTGCCACACACCAGTGACTTTTCGCGGAGGAGCGTGCTGCCTTTTTGGAGCTTCTGGCTGTGGGA 
20 GAACAGCTTTGTCCACCGGGGTAGCCTTGCAGGCAGCTGTGGGGCCAGAGGAATGAAGGAAGGTCCTGGAGTCTAGCTGCATGTGT 

GACCCTGGAGTGGGTCATGGGCGAGGGACGGGCCGCAGGTGAAGAATCCCTGGATGGAGCTGCCAGGCCCCTGGGGCTGAGAATTG 
AAGCTGGCTGGTGTTTTAGGTTGAACGTCAGGAGTCTTGTATCTCACCCCAGGCCTCTGGCCTCAGTTTCCCCATCTGTACAGTGG 
GACTGTTTGTGCAGCCAGCCCGGCCAGCTTCATTTGCCATGATGAGAATTTATCTGAGGGGCGGGAGAGGAAAGCCCTCCCTATAA 
AGGTACAGGCGCTAAAATGTCATGACCTCAGTGGTCCACCTAAAAGTCGTTCTGGCCTGGGTCATCGCCTGTCGTGCTATGCCTTT 
2 5 GTCCAGCCCCTTCTGGTTGGGAGTTAAGTGGCACCTGTGCGGCACGTGGTGGGGCTGTGGCCCAGCCCTGCTCCTTGTGGAAGGTC 

TGTTTCCTGGGCTGCCTAGAGACTTGGCTTGAAGCCCTAGCGTGGCTTCCTGGCAGTTGGGACACACACAGCCCCAACACATGGAG 
CCGGTTCTCCATCCAGAAGCCCCCGGGCAGTAAGCAGCCACTTCAGGCTGCGTGGGACTTGCCCGTGGTGGAGCCTAGGAGAGGCC 
CCTGGCTGGGCGTGGCGTTCCAGATTTCACGGCTGCTCTTTCCCACTGACAGTGTGGTGTGGACGCTGCCAAGGGAGTCTGGAGCC 
CCAGAGGGTGGAGGTGCAGGACTTCCAGGAGCGTCCGTCGCACTCCACCCGAGGGCGAGCACCTCAGTGGCCGCAGTGGGTGGATG 
30 CATGCTGTGCCAGGCTGATGGCTGGCCCCGGGGCACAGGCCTGAGCGGGAGAGGATGGAGGGGAGGGATCAATGGTCCAGGTCCCC 

CTGGCCACCCAGCATTCATCCTCAGTCATGCACGGCCCAAGGCTTCGACAGCCATTGATCATGGAAGGCCAGGTTCACCTCAAGGG 
CTGCCACATGGAGAGGTTAAGTCTGAAAAGGCTGAAAAGGCAGGGTTAAAAGGGCCTCCTGTCCAGATCAGATGGCACTGAATTCC 
CCAGGGAGCTGGCACGGCCAGTGGGAACAGGCGGTGAAGGCGCTGTTGGACATGGGGACGGGCAGGGGGTGTGCAGGGTGGGCGGG 
CAAGCATCTGGTGTCTTGTGGCTCCAGAGACCAGGTGGGAGGTGGAGGCGTTTGGTCCTGAGTGTCCTGACAGGTGATGGCAGCTC 
35 CCACATCTCGCTCAGGTTCAGAGGAGGCAGCATGGGCCGAGGGACAGTTTTTGGCTTAGTCTTGCTCTTATAAAGGCTTCCGGGTC 

ATGGCACCTGGGAAGGGGCCCTCGCTGCAGGCCCCTTCTAAGGACCCCCTCTTCCCACCTCTCCCCACCCTCTCTCTCTCAGGACT 
GCCTCCGGGCCTGCCAGGAGCAGATCGAAGCCCTGCTGGAGTCAAGCCTGCGCCAGGCCCAGCAGAACATGGACCCCAAGGCCGCC 
GAGGAGGAGGAAGAGGAGGAGGAGGAGGTGGACCTGGCTTGCACACCCACCGACGTGCGGGACGTGGACATCTGAGGGCGCCAGGC 
AGGCGGGCGCCACCGCCACCCGCAGCGAGGGCGGAGCCGGCCCCAGGTGCTCCACTGACAGTCCCTCCTCTCCGGAGCATTTTGAT 
40 ACCAGAAGGGAAAGCTTCATTCTCCTTGTTGTTGGTTGTTTTXTCCTTTGCTCTTTCCCCCTTCCATCTCTGACTTAAGCAAAAGA 

AAAAGATTACCCAAAAACTGTCTTTAAAAGAGAGAGAGAGAAAAAAAAAATAGTATTTGCATAACCCTGAGCGGTGGGGGAGGAGG 
GTTGTGCTACAGATGATAGAGGATTTTATACCCCAATAATCAACTCGTTTTTATATTAATGTACTTGTTTCTCTGTTGTAAGAATA 
GGCATTAACACAAAGGAGGCGTCTCGGGAGAGGATTAGGTTCCATCCTTTACGTGTTTAAAAAAAAGCATAAAAACATTTTAAAAA 
CATAGAAAAATTCAGCAAACCATTTTTAAAGTAGAAGAGGGTTTTAGGTAGAAAAACATATTCTTGTGCTTTTCCTGATAAAGCAC 
45 AGCTGTAGTGGGGTTCTAGGCATCTCTGTACTTTGCTTGCTCATATGCATGTAGTCACTTTATAAGTCATTGTATGTTATTATATT 

CCGTAGGTAGATGTGTAACCTCTTCACCTTATTCATGGCTGAAGTCACCTCTTGGTTACAGTAGCGTAGCGTGGCCGTGTGCATGT 
CCTTTG CGCCTGTGACCACCACCCCAACAAACCATC CAGTGACAAACCATCCAGTGGAGGTTTGTCGGGCACCAG CCAG CGTAGCA 
GGGTCGGGAAAGGCCACCTGTCCCACTCCTACGATACGCTACTATAAAGAGAAGACGAAATAGTGACATAATATATTCTATTTTTA 
TACTCTTCCTATTTTTGTAGTGACCTGTTTATGAGATGCTGGTTTTCTACCCAACGGCCCTGCAGCCAGCTCACGTCCAGGTTCAA 
50 CCCACAGCTACTTGGTTTGTGTTCTTCTTCATATTCTAAAACCATTCCATTTCCAAGCACTTTCAGTCCAATAGGTGTAGGAAATA 

G CGCTGTTTTTGTTGTGTGTG CAGGGAGGGCAGTTTT CT AATGGAATGGTTTGGGAATATCC ATGTACTTGTTTGCAAG CAGGACT 
TTGAGGCAAGTGTGGGCCACTGTGGTGGCAGTGGAGGTGGGGTGTTTGGGAGGCTGCGTGCCAGTCAAGAAGAAAAAGGTTTGCAT 
TCTCACATTGCCAGGATGATAAGTTCCTTTCCTTTTCTTTAAAGAAGTTGAAGTTTAGGAATCCTTTGGTGCCAACTGGTGTTTGA 
AAGTAGGGACCTCAGAGGTTTACCTAGAGAACAGGTGGTTTTTAAGGGTTATCTTAGATGXTTCACACCGGAAGGTTTTTAAACAC 
55 TAAAATATATAATTTATAGTTAAGGCTAAAAAGTATATTTATTGCAGAGGATGTTCATAAGGCCAGTATGATTTATAAATGCAATC 

TCCCCTTGATTTAAACACACAGATACACACACACACACACACACACACACAAACCTTCTGCCTTTGATGTTACAGATTTAATACAG 
TTTATTTTTAAAGATAGATCCTTTTATAGGTGAGAAAAAAACAATCTGGAAGAAAAAAACCACACAAAGACATTGATTCAGCCTGT 
TTGGCGTTTCCCAGAGTCATCTGATTGGACAGGCATGGGTGCAAGGAAAATTAGGGTACTCAACCTAAGTTCGGTTCCGATGAATT 
CTTATCCCCTGCCCCTTCCTTTAAAAAACTTAGTGACAAAATAGACAATTTGCACATCTTGGCTATGTAATTCTTGTAATTTTTAT 
60 TTAGGAAGTGTTGAAGGGAGGTGGCAAGAGTGTGGAGGCTGACGTGTGAGGGAGGACAGGCGGGAGGAGGTGTGAGGAGGAGGCTC 

CCGAGGGGAAGGGGCGGTGCCCACACCGGGGACAGGCCGCAGCTCCATTTTCTTATTGCGCTGCTACCGTTGACTTCCAGGCACGG 
TTTGGAAATATTCACATCGCTTCTGTGTATCTCTTTCACATTGTTTGCTGCTATTGGAGGATCAGTTTTTTGTTTTACAATGTCAT 
ATACTGCCATGTACTAGTTTTAGTTTTCTCTTAGAACATTGTATTACAGATGCCTTTTTTGTAGTTTTTTTTTTTTTTATGTGATC 
AATTTTGACTTAATGTGATTACTGCTCTATTCCAAAAAGGTTGCTGTTTCACAATACCTCATGCTTCACTTAGCCATGGTGGACCC 
65 AGCGGGCAGGTTCTGCCTGCTTTGGCGGGCAGACACGCGGGCGCGATCCCACACAGGCTGGCGGGGGCCGGCCCCGAGGCCGCGTG 

CGTGAGAACCGCGCCGGTGTCCCCAGAGACCAGGCTGTGTCCCTCTTCTCTTCCCTGCGCCTGTGATGCTGGGCACTTCATCTGAT 
CGGGGGCGTAGCATCATAGTAGTTTTTACAGCTGTGTTATTCTTTGCGTGTAGCTATGGAAGTTGCATAATTATTATTATTATTAT 
TATAACAAGTGTGTCTTACGTGCCACCACGGCGTTGTACCTGTAGGACTCTCATTCGGGATGATTGGAATAGCTTCTGGAATTTGT 
TCAAGTTTTGGGTATGTTTAATCTGTTATGTACTAGTGTTCTGTTTGTTATTGTTTTGTTAATTACACCATAATGCTAATTTAAAG 
70 AGACTCCAAATCTCAATGAAGCCAGCTCACAGTGCTGTGTGCCCCGGTCACCTAGCAAGCTGCCGAACCAAAAGAATTTGCACCCC 

GCTGCGGGCCCACGTGGTTGGGGCCCTGCCCTGGCAGGGTCATCCTGTGCTCGGAGGCCATCTCGGGCACAGGCCCACCCCGCCCC 
ACCCCTCCAGAACACGGCTCACGCTTACCTCAACCATCCTGGCTGCGGCGTCTGTCTGAACCACGCGGGGGCCTTGAGGGACGCTT 
TGTCTGTCGTGATGGGGCAAGGGCACAAGTCCTGGATGTTGTGTGTATCGAGAGGCCAAAGGCTGGTGGCAAGTGCACGGGGCACA 
GCGGAGTCTGTCCTGTGACGCGCAAGTCTGAGGGTCTGGGCGGCGGGCGGCTGGGTCTGTGCATTTCTGGTTGCACCGCGGCGCTT 
75 CCCAGCACCAACATGTAACCGGCATGTTTCCAGCAGAAGACAAAAAGACAAACATGAAAGTCTAGAAATAAAACTGGTAAAACCCC 
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agcgtggtgcctgcctctttgcttcctgggctggccgtgagccagggacgcgtgtcctggtgccctagaaccagggcagggtggca 

GGCTTGGCGGATGTGGGAGGCCGCAGCCTGTCCTGTGCGCTGTGGGAAGTTCAGCAGCATCCTGACCTCCATCCCCGGGATGACAG 
TCACGCCACCCGCCGTGACAACCAAGAATGTCTCCTGACACTGCCACATCCCCGGGGGTGGGGACAGAATCCAGCCAGGAGCAGGC 
ACACCCCTCCCAACTGGGAGGAAGCCCTCAGCACAGGTGTGTGAGGTGGGAGGCGGTGTCCTGTCCCCGGGAGGCTCCAGAGAATA 
5 ATTTGCAGGCTGCCTGGCTGGGTGAGCCCACCTCCAACCACGCGAGACAACAGCTCCGGCCTGGGTGACGTGAGCGGTGCCCATTG 

ATGGGGAACATCTTCCCCCTCTTCCTTGCCCCACCAGTTTGTCTTCCCGGGTTATTTGCAGATAGGAAAATAAATAAAGCCGGCAT 
TCGTTAACCCTCTTCTGGCGCAAACTGCTGTTTGCTCTGGATGAATCATGGTCCTTTGGCGACGCCAGGCTCCGGGAGAGCAAAGC 
ACCGTGTCAGGGCCATGATCCGGGGTGGCCTTTCACTGGGATCGTGGGGACCTGGAGGCCGCCTTATAGGACACCCATGACGCCCA 
CCTCTGGATTTCAGGTGCACGTGACTGGACTTAACTTCAAACCCCAGGGTGGAGGCAGGTAGTGGGAGTGCCCTGGGAAGGTGTCC 
10 TCGGACCTTGGTCACTGCTCCTGAACCCATCTGTGAGGCTGGTTTGTCCTCATCCCAAGCTAAGTGGAAGCTCAGGTCCCAAGCCA 

CCGATGGGTGCTACTTGTCAGCTGCAGGTTGAATCTCCGTGGCCTTTATGAAGCACCTGCTGTCTACCCTTCCTGCCTTGTAGAGC 
ACTCCTCCCAGGGCTCAACAGTGGGGCCGGGGTGGTCGGTGTGTTGGCTCCACAGGCGCCTGCCCTGGGAGGAAGGTGGGGTGTGG 
AGGGAAACGCTTGGCCCCTGTAGGTCTCCACCAGCCTCTCCCCTGAGGGTGGGGGCTCCGGGAGCCTTCCTCGAGGGAGTCCTATA 
TTGAGTGGGTGGGGGAGCCTGCAAGGTGCCCCTGACAGGTCACATCAGAAAGAGCTCAAGGGACAGTCGGAGCCAGAGGTGACACT 
15 GGTGGCCACTCGGGTGGCTCACAAGGCCCAGCTCCTCCTTGCTCCTGGGCAAATTACTCTGAAGGCAGGGACCAGGTCTGCACCAT 

TGCGGCTCTCCAGTTCCAGGCAATGGCCAGGTCCTGTGTCAGGGCTGGGGTCCTAGGGAAGCCATGTCCCCACCCCCGGCCTGCAG 
CTGGGTTTACATTCATCCCCCGAGAGCACATGGGTGTAGCAGGAGGCCTGTGCAGAGAGCTCCGACCATCGCACAGGGCACCTTTG 
GTTGTTTCACGGAGCAGGCAAGGGAGCCATCGGATCCTGTTAGGTTTGAGCAAGGATGTGGGGAAGAAGCTGGAGAGCCACTTTGC 
CATGCAGGGAGAGGAGCACATGGGTCTAGGGATCTACTTTAGTGTTTGGAAGGTTTTTTAAGATGAAAGAGGGATGTGTAGGCTGA 
20 TAGGTCTGGCAGAGCCAAAAGGCAGCGACATGTCTACTGGGAGAGATGGAGCTGAGCGCGGGGCTCAGGCAGGGTGGCAGGGCAGG 

GCCGGGGCCCTGGGTGGGTCAGGTGGGTTCACAGCCAAGTGTGTAGAGAGGGCTTGGGCCCAGAGTGAAGCAGTTGCAAGCTCTCC 
CACAACCCATTCTCTCTGTCTCGGCATCTGTGGCATCCCGTGATGGGTGGGTCTGTACACACCCCACCCCTGGCTGTGCCACAATG 
GGGGTGTCTGTACACCCCTCACCCCTGGCTGTGCCACGATGGGGGGGTCTGTACACCCCCCATCCCTGGCTGTGCCACGATGGGGG 
GTTCTGTACATCCCCCAGTGATGGGTGGGTCTATACATCGTGGTTATGCCACGAGCTCCAAGGCTGTATCAGTCCGTTTTCACACT 

2 5 GCTAACAAAGACATACCCGAGACTGGGTAATTTATAAAGAAAAAGAGGTTTAATAGACTCACAGTTCTACGTAGCTGGGAGGCCTC 

ACCATCACGG CGGAAGG CG AAAGG CCCGTCTT CCATGGCAGCAGG CAAGAG AGAATG AGACT CAAGTGAAAG GGGAAAC CCCT AT A 
AAACCATCAGATCTGCTGAGACTTGTTCACCACCATGGGAACAGTATAGGGGAAACTGCCCCATGATTCAATCACCTCCCACCGGG 
TCCCTCCCACAACACGTGGGAATTATGGGAGCTACAATTCAAGATGAGATTTGGGTGGGGACACAGCCAAACCATATCAAAGGCAT 
CGTCTGGCCACTCTAGGCCCTTGTTCCCAACTCTCAAACTCCACTGACATCACCTCTGTGCCTGCAACCCCTCCTGGGATTCAGTG 

3 0 GAGACCTCGTCCCTTGTTGGAGTATCTGCGCTACCCAGAGGGTGATGGTAAAAACTGACCTTTGAGGAACTTCAGAGACAAAGCCT 

TCCGCAGTCAGCTCTCCCTGCAGCCCCTTCGCAGAAGCCTGTCCTCACACGCCCGCCACCCCTACCTGCCCTGCCTCCTGGCCCAT 
CTCCCTGCAGCCAGACAGTCCTCATCCATTCTTCATCCTCTGCCCCCAACCCCCAGCCTTCCTATCTCCCTTCAGCTCCGTCCAAG 
GTCCCTGGGACTCAGCCCCATCTCTCCCCAGCCTTGACCCCAATAAGCTCGATGTCTTTGCCCAGGAGCTCCTGACACACCAGACT 
GCATCCAGCTTCCTGTTCTGCGCTTGGCCCACCGCCTCGGTCCACAGGAACCTTCATCTCTGCTCTGACTGTAAGGATGGGCTCTC 
35 TGAGGGCTTCCCCACCCCACAGCAGGCAGGTGGTTCTGGGAGTCTGGGATTGTCATGCCTGGGCACCTTCCTGCTCTGGCTGAGCC 

CCTCCAGGACGGAAATCTCCCAGATTTCTCTCTGCCTCCGTCTCCCCACCCTGGCATACAGTGGGTCCTAGGAAGGGGGCCGAATG 
GAAGGGAGGTCGTGTCGGCTCCTACAGGGCAGCCCCAAGCTGCTGGGCTGAGGTGCAGAGCCATGGGTCCAGCCTGACCCGCATGC 
CGGGAGCTGATTCCATGGCTGGAAGGGTCGGGGGTTCCCCAGGAGCCCAGACAGCACCTAGAGTTGTCACAAGGAGTGAAAGGCCC 
TGAGGGGACAGAGGAAGGAGGCTGGGCAGAGTGGGCACGTGGACTTCGGACCGCGCTTGTGGGATAACAGTGGCTAGGGCTGTGCA 
40 GAGGGTGGTGCACTGCCCATGGGAGTCCAGAGAAGCCAGGTCCAGTGGCAGTGGCATGCATCCGGCAATCCCTCCGGCTACCCTGC 

ATGCAGCGTGACCCTCCTTGAAGCACCCCAGGAAGCAGTCACAGCCTCGCTCTGCCCAGCATTGGGGGCCTGGCCTCTGAATCTGG 
TGGGGAAGGCTGTGTTGCCTGCTGGCACCCGCTCTATCACCAGTCCCACCATAAGGCTAGTCCCCAAAGTCAGCACTGCAGCCAGG 
GCCAGCGAGGGCCAGCAAGGGCAGGCCTGTGCAGGGGCTGCAGCGTGGGGTGTGCGTCCCGCACTCTGGGCCAGCCTCGCAGCTCA 
CAGGGCTCTGTCATCCCAGGAATGTCTTTGATCAAGAGTTTATGCAAGACGAGGAAAGCAAGCCCAGGACCTCTAATCCGTTCCCA 
45 CAGTCCCCTGCCCGCCAGGGCCCCACAAGCCCAGCGCCACACCGCCAGGCCTGAGCAGACAATAGCAGGCGGACGGGTGGGCGGGC 

AGCTCTGGGGCCGCTGGCCTTGGGGCCCACATCCGGGAGCATTGTCACCGCCACTCACGAGGGCACACAAGGAGGGCTGGGGAAGA 
GAGAATGCAGAGCCCTCTGCTGAAGGGGCTTCGGTGGGCCTTGAGCCTTTCAAAGACGGCGGTGTCCATTAATCCTTTTAATTTGC 
ACCTAGCGGCAGCTGAGACAAGCCTCTCAACCGGCAGCCACTTTAAGAGCTGAGTGGTCTAACCCGAGGATCAGCTCCTATTCCAG 
ACCCTGGGCCCTCTGAGCCTGTCGAGGCAGTCCTCCTTGCCTTTGTTTAATCACGGGAGGAATCGCAGCTGGAGGTTACTGAGCAC 
50 GCACTGTGTGCCTTGTGCTCAACACCGAACACAGTTTCrCTCTGAGTTTTGCAACGACCCCATGGGTTGGTGACAGGGAGGGGACA 

CTCTGGTGGCAGCCACAGACACAGCCCTGCCCTCCCAGAGCCTACACTCTCCCGCACACAATCATCCCATCTGCTAGGTCAGGGAT 
TGGCAGGTTTTCTGGAAAGGGCCACAGAGAGAGGCTTCAGGCTTTGTGGGCCACAGGTTCTCTTGCCCTGTGCAAAAGCAGCTGCA 
GCCGCTCTGTGAATGAGTGAGCATGGCTGTGTGCCAATAAAGCTTTATTTACAAAAATAGGCAGCAGACTGGATTCAGGCTGAGGG 
TGGTAGTTTGCCGACCCCTGTTGTAGATGAGTAAACCGAGGCCCAGAGAGGTAAAGTAACTGAGCCAGGACTGCACAGCTAGTGTG 
55 TGACCAAGCCAGCCTGGTGGGTCAGCCTCATGGAGAAGAAAAGGCTCAAGCTTCAAAAAGGGAAATGCACGGAGGCTTCATTGGGC 

CATTTGCAGCCAGGCCCCACGCACACAGCTCAGGGCCCTGCTTCGCCAGCTCCACCTGTTTCGAGGCTCCCAGTAGGTTGCCCCTG 
CGGGCGGCACTGTGTCTTGGCTGCTGGCCTGGAGAAGGGCAGCCAAACAGGCCGGCAGTGGACATCTGAGGGTGACCAGCTGTTTA 

aaaagaaaactcaccggcatgtataggcacacattaagcacacacgttttggagtaaaaggccctggggttggatctcggatctgc 
agctttccagctgtgcggcctcatttctctgggcctcaatgttcacacctataacatggggaaatcctgcaagaacacagcccatg 
60 atggggagtcgtctccatctcctactcacgacaacgaccagcacagaacgggggctccataaatctctgtcaataactgaattctt 

TCTG GGGTG CTG AGGATT CTATGG CT CAATG TGTGTG AAGCACTG CTG AG C ACCGAGC TTGGGGTGCAGTG ATCACTCAGGGAACG 
CCATCATCCCCTCGGCGCATCCGCATAATCACCATCAGCATTCCATGCACTGCCCAGGTCTGGAAGCACAGGCCTCCATGCCACGG 
CGGCCGCCTGGGTGGTGGCACCAAAGCCGATCTTACTTCCC'TCCTTTGGCACATTAAGTAGACAGTTCTGGGTCTTCTTGACACCA 
CGGATGCCCCCTCCTGGTGTTGACAGCACCCAGACTTTGCTCCAGGGAACCACCATTCCCAGATCTGTGGTTTGAGTGGGACCGAA 
65 CCCATCCCCAGCTCCAGGCCAGGTCTTCATAGGCTGAAACCCAACTGCACATCCACACCCACCAGAAGAGCAGCAAGTTAATGGAT 

GGGTGAGAAATCAAATAGAGCCATTGAGTCTTGAGGAGACATTTTCTGGAGCTTCTGAAAAAGATAATGCTTCCCCCTTCCTTAGG 
ATTCCCAGCAGGGAAACACAAGCCCAGGGGTGGCACTGCCCCCCTGCAGCCCTAAGGGAAGACTGAGCTGCTCCCAGGACCTCACA 
GGGGAGGCTGAGCGTAAGGCCAGCCCTGAGGGAAAGCAGGGAATGGGTCTCCAGACAAACTGCTGGATCAAGCCTCTCCTGAAGTC 
ATCCCCCTTTTGTTCCAGAAGCCAATCATTGTCCTTCATTAAGTCAGTTTGATATGGGCACTGTGTCATTTGGTTTTCAAAGACAC 
70 TTAACTATTACAGCTTGTGTGTGTTTTCTTTTTTTTTTTTGAGACGGAGTCTCACTCTCGCCCAGGCTGGAGTGCAGTGGCCTGCT 

CTCGGCTCACTGCAAGCTCTGCCTCCCGGATTCACGCCATTCTCCTGCCTCAGCCTCTCGAGTAGCTGGGACTACAGGCGCCCGCT 
ACCACGCCCAGCTAATTATTTGTATTTTAGTAGAGACCGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGA 
TCCACCCGCCTCGGCGTCCCAAAGTGCTAGGATTACAGGCGTGAGCCACCGCACCCGGCCGCTTGTGTGTGTTTTCTACCTCTTCT 

AGATCTAACATGTTATG ATTG ATATAAACAACAGG AG CGACTG ACAAAGTT ACCATGTGATCTTGGAATTT CAACATG CCTGT CTT 
75 gcttagctgggagttccacagggtcagggaatgactcctcttggggccaccagtgcccagaagtatgcctagaactgctctgtctg 
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aagggacaggtccctcttccatggcacacactctgtgtgtaacagagcacacgtgtgaccaaactgacctggagaaagggcctgac 
cacatccatatcccaagttctgaggccggatagtgcctgcaggggctgagaccaggggagaggctcaagccagccttctctggtgg 
accctgactcagtcctctgtgcagggcagctgcgcctcccagaaggcagaggcctcttggagagtgagccttgcggtcacagcgcc 
tttcgggggctcccgccacttgccctcagtggcggctgagacctgggggagtccaggcaaatccctgaggaggccccacatgcaag 
5 gccagaagtgtctggatggtgtggccggcacccttaccctccagaccagcaaacgaagcccaggcagggagaggggccttgtagtt 

ttctgtggctgctgtaatgaattttcacacactcagcagcttaaaacaaccaacatttctctcatagttccagaggccagcagtgt 
ctgcagtgcccgctctctcccagcttctggtggtttcgggcgaccttcggctcttctcagctggtccatgtgca 

HUMAN SEQUENCE - mRNA 

10 gcagtagcagcgagcagcagagtccgcacgctccggcgaggggcagaagagcgcgagggagcgcggggcagcagaagcgagagccg 

agcgcggacccagccaggacccacagccctccccagctgcccaggaagagccccagccatggaacaccagctcctgtgctgcgaag 
tggaaaccatccgccgcgcgtaccccgatgccaacctcctcaacgaccgggtgctgcgggccatgctgaaggcggaggagacctgc 
gcgccctcggtgtcctacttcaaatgtgtgcagaaggaggtcctgccgtccatgcggaagatcgtcgccacctggatgctggaggt 
ctgcgaggaacagaagtgcgaggaggaggtcttcccgctggccatgaactacctggaccgcttcctgtcgctggagcccgtgaaaa 
15 agagccgcctgcagctgctgggggccacttgcatgttcgtggcctctaagatgaaggagaccatccccctgacggccgagaagctg 

tgcatctacaccgacggctccatccggcccgaggagctgctgcaaatggagctgctcctggtgaacaagctcaagtggaacctggc 
cgcaatgaccccgcacgatttcattgaacacttcctctccaaaatgccagaggcggaggagaacaaacagatcatccgcaaacacg 
cgcagaccttcgttgcctcttgtgccacagatgtgaagttcatttccaatccgccctccatggtggcagcggggagcgtggtggcc 
gcagtgcaaggcctgaacctgaggagccccaacaacttcctgtcctactaccgcctcacacgcttcctctccagagtgatcaagtg 
20 tgacccagactgcctccgggcctgccaggagcagatcgaagccctgctggagtcaagcctgcgccaggcccagcagaacatggacc 

ccaaggccgccgaggaggaggaagaggaggaggaggaggtggacctggcttgcacacccaccgacgtgcgggacgtggacatctga 
ggggcccaggcaggcgggcgccaccgccacccgcagcgagggcggagccggccccaggtgctccacatgacagtccctcctctccg 
gagcattttgataccagaagggaaagcttcattctccttgttgttggttgttttttcctttgctctttcccccttccatctctgac 
ttaagcaaaagaaaaagattacccaaaaactgtctttaaaagagagagagagaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
25 aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

HUMAN SEQUENCE - CODING 

ATGGAACACCAGCTCCTGTGCTGCGAAGTGGAAACCATCCGCCGCGCGTACCCCGATGCCAACCTCCTCAACGACCGGGTGCTGCG 
GGCCATGCTGAAGGCGGAGGAGACCTGCGCGCCCTCGGTGTCCTACTTCAAATGTGTGCAGAAGGAGGTCCTGCCGTCCATGCGGA 
30 AGATCGTCGCCACCTGGATGCTGGAGGTCTGCGAGGAACAGAAGTGCGAGGAGGAGGTCTTCCCGCTGGCCATGAACTACCTGGAC 

CGCTTCCTGTCGCTGGAGCCCGTGAAAAAGAGCCGCCTGCAGCTGCTGGGGGCCACTTGCATGTTCGTGGCCTCTAAGATGAAGGA 
GACCATCCCCCTGACGGCCGAGAAGCTGTGCATCTACACCGACGGCTCCATCCGGCCCGAGGAGCTGCTGCAAATGGAGCTGCTCC 
TGGTGAACAAGCTCAAGTGGAACCTGGCCGCAATGACCCCGCACGATTTCATTGAACACTTCCTCTCCAAAATGCCAGAGGCGGAG 
GAGAACAAACAGATCATCCGCAAACACGCGCAGACCTTCGTTGCCTCTTGTGCCACAGATGTGAAGTTCATTTCCAATCCGCCCTC 
3 5 CATGGTGGCAGCGGGGAGCGTGGTGGCCGCAGTGCAAGGCCTGAACCTGAGGAGCCCCAACAACTTCCTGTCCTACTACCGCCTCA 

CACGCTTCCTCTCCAGAGTGATCAAGTGTGACCCAGACTGCCTCCGGGCCTGCCAGGAGCAGATCGAAGCCCTGCTGGAGTCAAGC 
CTGCGCCAGGCCCAGCAGAACATGGACCCCAAGGCCGCCGAGGAGGAGGAAGAGGAGGAGGAGGAGGTGGACCTGGCTTGCACACC 
CACCGACGTGCGGGACGTGGACATCTGA 
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Table 8 

MOUSE NOMENCLATURE 
ICSGNM Ccnd3 

Celera mCG15576 

5 

HUMAN NOMENCLATURE 
HGNC CCND3 

Celera hCG16€83 

10 MOUSE SEQUENCE - GENOMIC 

jg^jjjq^jjjl^jjj^jI^i^NNNNXTOJNNNNNNNNNNNNNNNNNNN^ 

AGGG CTGGG AT AAAGGCGT ATACTAC CACAT ACATCC CAAAATACATAT AAAAATTAATAG AGCTAGT TGAG AAGTCT CTCCTCTC 
GTGATAGTCTCTGATTTGGGGATGACACCTTTCTTGAATATTTGTATCAACCTATTTGCTGCAGTGTAGGTGAAGGCTAGCCCAGT 
GTGTAGATGAAGTCTAGCCCAGTGTGTAAATGAAGGCTAGCCTGGTGTGTAGGTGAAGGCTAGCCCTGTGTGTAGGTGATAGAATT 
15 GAACTTTTACTTGAAGAGTGAAAGTGATTTAAACAATGAGGAAGCGGTAATGCTTTACTCCTCACAGAAAGTCCAGAGGTAGCCTC 

AGGACTGGTTCAGTAGCTTAGCAGTGTCACTCAGGCGAGGGATTCATTCAGATAATCCACTAGGCCCCTTTCTTCATTGCAGAGAT 
GGCAGAGGTGGCCCCAGCATCATAGTAGAGTGGTTACGGGCATAGCTTTGTGGTAGCATTTTTCTGTGATCCCTTTGGTTGGGAAG 
CTGAGGCAAGAACATTGCCAGCCTAGGCTACATGGTGAGAATCTGGTCAGGCAGGGCACACAGCAGAGTCCTGTCTGAGAAGGGTC 
AAAACAAAACAAAAGCGCAGGGCATATAAAACAGACCTTGTTTGCTAGAGCGTTTGCCTAGTTGCCCACCCTGTAGGAAGCCCTGG 
20 GTTCCCTCCCTAGCAGCTCACGAGCTGAGCATAGTGCTACACACTATAGTGTTCCACCATTCCTGCACTGGGGAGGTAGAGGCAAG 

AAGATCAGGAGTTCCAGGCCCAATCAAGTTTAAGTCTAGCCTGAGGTCCATGATTCCCTGCCTCTAAGAGAGATTTGAGGTTATCC 
TCAACTGTACATCACATGAGAGGCTAGCTTGGGCTACGTGAGCCACTATCTGAAGAAAAAAAGAGCTAGGAAGATAGCTCAGTGAG 
ATGGTTCAGCAAGTAAAAATGCATGGTGGACAAGCTTAAAAACCTCTGCTCCGGGGCTGGAGAGATGGCTCAGTGAGTAAGAGCAC 
TGACTGCTCTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCACCCGTAATGAGATCTGACGCCCTCT 
25 TCCACACAATAAATAAATCTTTACAAATAAACAAACAAACAAAAACCCCTCTGCTTGGTCCTGGATCCTACTGTGGAAGATGAGGG 

ACACACCAGGAGGTTGTCCACAGGTGCAAACACACACATATGCACACCCAATGTAATTGGAACATTTCAAATATATCTGAGCATGG 
TGGTAAAGTGCCTTTAATCCCAGCACTCAGGAGGCAAAGGCGGGGCGATCTGTGTGAGTTTGAGGCTAGCCTGGTCTACATAGTGA 
GTTCCAGGACAGCCAGGGCTACACAGCAGTGAGGCCCTGTCTACAAATAAATAGACAGACAGATAAATAAATAAGCGATAAAGTAT 
AACAGATCAGTTACACAGTAAGGCGTATAACAGATCCAGTAGTGTTACACAGTAAGGCCTGACTGATAGATAGACCGGCATACAGA 
30 ATGATAAAATATAATGGGGCTTGTAAGATGACACAGCAGGTAGAGGTGCTTGCTGCCAAGATCTTCAGAACCTATGTAATGAAAAA 

AGAGAACTAACTCTCTCAAGTTGTCTGCTGACTTCTACGTACATATGCATGGCATACACACGCATGCGGAAACACATACACATTTA 
AAATGAAATAAACCAGTTATAATGGGGAGCTAGCTATAGCTCAGTAGGTAGAGTGCCTGTGTAACCTGTAGGATACCCTGGGTTCA 
GTCCACAGCATTGTATAAACTGGTCAAAAGATGATCATGGTTGTAATCCTCGAATTCAGGAGATGGAGTTAAAGAGAAGTTGGATG 
CCGTCTTCATCTACAAAGTGAGTAAGAGGCTAGCCTGGGCTGCATGAGACCTTATCTGAAATATAGTAATGGATATTGCTATCTCA 
35 GTTTTGCAGTAGGCACAAGGTTGTATATTCCTGCCGTCTCAGAGCCTCAGAGACAGAAACAGGATGGACATAAGTTTAGACCAGAC 

GTATTCACTGTGAATTCTAGGCCAGGTAGACCTAGCAAGAGTTGCCTTAGAAACATCAACAAAACAGCAGCAGCAGCTTTTCATGA 
AACAGATTCCAGTCTGATGTACACACACATATCAAACCGAGCGGCTATTTGTTCAATTCTTTTTTGTTGTTGTTGTTGTTGTTGTT 
TGTTTTTTGTTTTTTTGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGACCTGGAACACACTTTGTAGACCAGGTAGGCCTCGAACT 
CAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTGCACCACCACGCCCGGCTCTATTTGTTCAATTCTTGAGC 
40 ATGAGGCTAGCTCTATCAGGAGAGTTCTGACCTAGAGGGGCATGGGACTTGTCATTTCAGAGTGTGGCAGCCTCCTTCTGAGTACC 

AGGTACCTGGATTGCTTAGTGGCTTGTTCTATCGGAAGCTATTGTACCTGCCCACAGCAAGGTGGAAGTGTCTAAGAACTGAACCG 
ATCCTGAGTCTGCCTACAGAAGCCTTCAACCAATGGCAGCTGAGAATGTGGAGACAAACATCTTGCCTCATTGTGCCTCAGCTACA 
ATCATGATACAGACAGTTGTAAGCTGCCATGTGGTTGTGGGAATCGAACCTGGGTCCTCTGGAAGAGTAGTCAGTGCTCTTAACTG 
CTGAGCCATCTCTCGAGCCCTTGCCCAGCCTTTTTTCTTAAAATTGTATTTTTAAAATTTATTTTCTGTACACAGGTGTGTGAGTG 
45 TGAACATGTGGATCCTAGGGGTTGAAATCAATTTGCCGGGGTTTGTATGGTGCCTTCTCACCAGCTTTAGAGTTTCTTGATTACTA 

GGGAAACCTTCCTGGAAGCAGGATGCTACTCAGTATTTTGATCACTCATAAGACATTTCATTGTGAAGTGGAAAGAAAACCTTCGT 
ATGTTGTTTTGTCTTGTTTGTTTAATATTATATTCTACAGAACATTATATACAGATGTCATAAGGACAATAAGGACATAGTTTATT 
ATTTATTTACTTATTTTTGAGAAAGGGTCTCACTAAGTAGCCCTGCCTGGCCTGGAACTCACTATGTAGTCTAGGTTGGACTTGAA 
CTCACAGAGAGCCACCCACCTCTGCTTCTGGAATGCAGGGACTAAAGCCATGAGCTACCATGCCTAGCCAGATTGTAGTTTTGTTT 
50 GTTTTTGTTTTGTTTTTCAAGACAGGGTTTCTCTGGGTAGCTTTGGCTACCCTAGAACTCACTCTGTAGCCCAGGCTAGCCCCAAA 

AAAATCTCCAAGTTGTCTATCCTTGAGCTTTGTGGTATTCTTTTCCTGAGACTGGGTCTCATGTAGCCCAGGCTGGCTTCAAACTC 

agcggatagctgaagatgctcttgagcttaaaactcagcttctttattttctttatttacttacttttattttgaggcagagtttc 
tctggtgtagccctggctgacctaggactctatttgtagcccaggctggccttgatctcacagagatctgcctgcctctgtctcct 
55 gagtgctgggctgaaaggtgtgtactgttgcaccaggctagcggcttttttttttaaaaaaaagatttattttatttatgtatatg 

agcacattgttgctgacacaccagaagagggcatcagatccagttatagtctgctgtgagccaccatgtggt tgct gggaattgaa 
ctcatgacctctagaagagcagacagtgctcttaaccattgagccatctctcttcagcatggcctttttttcttttcctctttctt 

TTTCTTTTCTTTTCTTTTCTTTT CTTTTT CTTTTTCTTTTTCTTT TCTT TTTAAAGG CTT AATAACTATTCTTTTTTTTCTTTTCT 

tttggagacaaggtctcatttttagcttaagttggccaggaattcactccatagcctaggctgaccttgaacttggggagattctc 
6 0 aaattgggattccaggtctgtgctaccaggcccagcttatacaattgtgtttatttctcaatttaaaaaaaatccatttttatttt 

atgcgctggggtattttgcctgcatgtatttatgtgtacacgcatgcctggtgcctgcggaggccagaatgagcctcagagcccct 
agaaataaagttacaaatagctgcacaggtgctgggaagtgaacctggggcctctgcagatagcagcaactgcttttaatcgcaga 
acactctttctagcctttaatttctcaattgaggtaaatgttattaaaagttataaaaatgggccataaagggtatgtgttcttgg 
catacaagaagcccagggttcagcctcagccactattattatgttgatagttgtaaatacccatacacgaggacaaatttggcttt 
65 tacaaagccaagccataatcagttggacagtggtggcgcatgcctttaatcccagcacttgggaggcagaggcaggcagatttttg 

agttcgaggccagcctggtctacagagtgagttccaggaaagccacggactacacagagaaaccctgtctcaagaaaacaaaacaa 
acatccataatcacaactcaactacctgggcacccacccccctgcatccctgcctcccctgcccctccacacacacactgtggctc 
tggggattgaacctagggactaaatgaattccgaataagtgctttcccagtgagctacctccagctcagagaagagtgtgtgagag 
agtggagagggtaattgttagtatataagtaacctttttgcttttgcttttttttttttttttttttgaggccgaatctcactatt 
70 cagtagtccaggctgtccttgaacctgcagcaatcctcctgcctcaggaggatgaatgttacgattacaggtgtgggctaccacaa 

ttggtttagaaactaccacatttgcatgttccctttgccccggataccgtgcaagatactttaggccctttggtcatcaaaacatc 
ccggtagggtacggactttgttattacccaactggatgaaaagaaaaacagacacgagagaaccagtaggtttcaaactcactcca 
gagtggcctcattccggtgttgtgtccaccttcctatttaggggtggtatctcctcatcttaatcccctacctggtttctctctct 
ctctctctctctctctctctctctctctctctctctctctctcacacctcacacacacacacacacacacacacacacacacacac 
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ACACACACAGTGGGTCTGAGAGTAAGGGTGAGGTGAAGGCCCTCACCTGTCACTCTGTTCCCCTTCTGGGTCTCAGTTGGAGAGAT 

tccaatgataaagaggtgagggagtggtaggaggaaggacgctcagagtccttcatcctctggcctttccttagggcttgtgacaa 

TTACATTCCAGCTGTCCTCTAATTTACCATTTCATTGAGTAACTTTGTAATTGGATGCACCTGGCTTGAAGCACTTTGATTTATTC 
CCCCTGGTTATGGGGAGTGTGAGCTGGGCTGGCTCTTTCTTTCCCTGTCTCTTTGTCTCTCTCCTCCTCCACTCCCCTCTCCTCCT 
5 CCTCCTCCTCCTCCTCCTCCTTCTTCTTCTTCTTATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCACCGCTCTTGCTTG 

TttgTTTGTTTTTTGGTAGTTGTTTGTTTTGTTGTTGTTGTTTTGTTTTTGAGGCAGTCTCACCTAGCCCAGGCTGGCCCTGAATG 
GCTGCCCACCTTGCTTCCACCTTCTAAGTGTTGAGATTCCCAGTGTGTGTGTGACTCCTCCAAGTTTTGCCCAGTTTTTTATGCAG 

TTCTGTTCTTCGAAGGGCAGTGATGGTGAAGCCGGATAAGCAGACCTCTCTGGAGTTCTCCCGGGGAGGCCTCCTGCTCCCTCAGC 
10 AACCACCCTTCATGTAGCTGGCCAGCTCCTTGGCCCTGAAGGCCCAGGACAGTGGGGCTGTTGACCAGTTATCCAAGAAACCTTCT 

AGGACTCAACTGTCTCTCTCTCTGGGTGCCCTTTCTCAGTAGGTCAATGAGGAATAGATCAATATACATCCTTGGGACAGCACAAG 
AGGCAATGGAATGAAGTGGTCAAGAGTTGGTACTGACTGCTGCTTTCAGATCTCTGTGGCTCAGCACCGCCCCTGCGCCTTTGAGT 
TCTAACTCAGTGTGCTTAATTTTTTGTTTCCTTCATTCTGTCTTCCAAATTCTTGAGCATGTTTGCCCCGGCACTCTGGGATTTCA 
CCCTGTTTGTTATTCTGAAGACACTCTCATCCTTTTCTATTCCCATCGGTGCATATTTCCATTTATCGGTGTTAGATTGTGAATGT 
1 5 CAGCTCAGAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTTTCTTTATATAAGGATGATGACGTAATCACAGGTAAAGATAGGA 

GCTGAACCAAGTGGATTCTGGGAATATGGTGGCTGTTGTCTTGGCAACAGGTGTTTGGGGTCCTGCCTATGTGATGTCACGGGTTT 
TGGAGGTCCTGATACCAACAGTCTCTCTCTCTCTCTCTCTCTCTCTGTCTCTCTCCCCCCGCCTCTTTCCGCCACCACCTTGCCAC 
TCTCTCTCCTAATAAACCTCAGGTGGAACTGTTTGGCCTGGTGCAGTCCTTCTGAAGCTGACATTCACCAAACAGTTGGCAACAGG 
AGGTCCTGATACTAACACAAAAGGCAAGGCTTTCTCTCCTCCTCAGTTCATCTCTCTTCCTGGAAGCTTTCTTCCCTGTTTGTTTG 

2 0 TTTGTTTCCCAAACTCTAATAAAATGGTCTTCAAGCTTATTAAAACAAAAAGAAGCCATGGGGGTTAGAAAGGTAGCTCAATGGTA 

GAGCGTACCTACCTAATATGACCAGCATCGATTTCTCCTGATGTCCACCCATGCAAGGGCATCAACTCTGGAGCTAAACCAGACTG 
CAGCCTGCTTTTACCAACTCCGAGCTATGTGACCTCTCCGTGGTCACTTAGCCATCCATGGTGAGTATTAGCACCCAGCCCCTATT 
ACACAGGGCAAAAATAATATACTTTCTGTAAGGCTGTTGTGAAGATAAAATGATTTATTACCTCTCAGATATGTTCAGTTCTTGGA 
CATGGTATGTGTACATGAAGACCTGTTACTGTTGTTGGTACTCACAGCCAGTTGTTGTGTCCAGAGGATACACAGCTACGCGGGAC 
25 TTTATCTCTGCCCTTCAGGACAGGAAGTTTGGTGGTGCATTCCTGTAATCTCAATATTTGAGAGGAAGAGGCAGTAGGATTGTTGC 

AAG CTGGGGG CT ATTCTGGT CT ACCT AGAGTCAG AGCTACAT AG AGT CAGGTCTAT AAATGT C AGAG CTACAT AGTG AGAACC CGT 
GT CATAAAACTAACAG AATGTT AGTGTGGGTAAGG CATGCAATTGGG AGGTAAAAG CAGG AAG AT CAGATCCAGCCTCAGTT AT AT 
ACTAAATTCAAAGCTAGCCTGGGTGCCGTAAGACCCTTGTCTCAAAAAGTGTCCCCTCCCTCATTCGTTAAGTGTAAAGCTTGATG 
TATAAACATGGTGGTACGAATTTGTAATCCCAGCACTTGGGAAACTGAGGCACGAAGCTGGAGAATTCGAGGTCAGCTATAAAATA 

3 0 AGACAAACTGTTTCAACGAGGAGAGAAACCACTGGGGCAGTGACCTTCTGTGACTGAAGCAATCCCATCATGCCTCCTTCCTGTAT 

GAAAAGCCATCCCCATATGTGGATTCTGACCCCTTGCTCAGCGCAAGACTAGTGTGTAGACCAGTGTGTAGACTAGTGTGTAGACC 
AGTGCATAGTCCAGTGTGTAGACTAGTGTGTAGATGGATCTCACTGCTTATATATTGTCCTGTGCTTTCCTGGGGCTCACTTGGGC 
TGAGCAGAGAGAGCAGTGTCTTAGTGGTGGGCTTTCTTCTTTCTTTCCCTCCTTTCCTCTTTCCTGCCTTCCTTATTACATCCTTT 
TTTCCCTTGATTTTTGTTTTTGAGACATAGTCTCATGATATTAGCTCCTCCTGACCTAGAACTCTTATTTAGACTAGGCTGGCTTT 
35 GAACTCAAAGAAATCTGCTTGCCTCTGTCTTCAAAGTGCTGGGATTAAAGGGGTGCTCTGTCATGCCTGTCTTCCTTCCTTCCTTC 

CTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTGTTATTTGAGTCATCTGACATGGGTCTGGCTGGCCTGGAATTCTCCATGGGCTAT 
TATCATTTGGTTTGCTTGGTTTTGTG ATAAAATCTT AT AT AG CCCAGG CTG CTCCTG AACT CATTAGGAAGCAG ACAGTG ACCTTA 
ATCTTCTGATCGTTTCTGGGTTCTGCAGTGCTGGGGATTGAGCCCTGGGCTCTGAGCATGCTAAGCAAGAGCTCTACCACCTGAGA 
TATATCTGCAGCCCACCCCCTGCCACCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGAGAGAGA 

4 0 GAGAGAGAGAGAGAGAGAGACTCTAGGCAGGCCTTGAATTGTCTGTATAGTGGATAGTGGATCCTGGTGTTAAGCCAACACTTCCC 

TGGGTCTGAGATTACTGGCTTGCTCCACCACAGCCAGCACCAAATGGCTTTTTATATGCTGATTTTGACCAACACTGCTCACACCT 
CCGTTGGTGCAACGCAGTGTCCCATTCAGCAGACCTGAGAAACTGCATTTCTTCTTTTGCTTTTTATTTTCGTTGTGTATGTGCAT 
G AAGGTGTGTG CGCAC ATG CTACATACAG CCTTGGTGTAG AAGT CAG AGGACAG CTT ATGGG AGTTG CT CT CTT CTCTTCC AT CAT 
GTGGGTCCCAGGGATCACACTCAGGTTGCCAGACTTGATGCCAGGATAGTTTACCCTCTGAGCCATTGAATCGGACAGAAACTACA 
45 TGCTCCCAGATGCTGCTGCAGATCTGCGCAATTCGTTAAAGTAGACGAGATTCTAAGTCAAGTTTCCCGACGGACCAACAATGAGA 

TCTTTGCAGCTACTATTGTGCCTCAGTATCATGGTCTGCAAAATAAAGCCCAACTCGAGGCCATTCCTAGAAGCCACTTTAGGGTA 
GGAGTGACCCAACTATGTACAAAGTTATGACCACATTCCCTAGAGCAATGAAATATGACGTATACACGAAGGAATAACTTTTGGCG 
CCTAGTTCTTTCCTGGGTGGCTAGAATCGCGACGGGGCCCATTGATGGGGAAGAGGGCACCCTTCCAGAAAGTTCTCTCTACCCTC 
TTGGTCAGAAGGGACCCGAGGGCCCGGAAGCGTGCGGGCCGGAGCCCAGCGGACCAATGGGGCTGCGGGGAGGGNNNNNNNNNNNN 
50 NNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNCCATCGCAGGATGGAGCTGCTGTGTTGCGAGGGCACCCGGCACGCGCCCCGGGCCGGGCCCG 
ACCCGCGGCTGCTTGGGGACCAGCGTGTCCTGCAGAGTTTACTCCGCCTGGAGGAGCGCTACGTGCCGCGAGCCTCCTACTTCCAG 
55 TGCGTGCAAAAGGAGATCAAGCCGCACATGCGGAAGATGCTGGCATACTGGATGCTGGAGGTAAGGCCCGAACGGGTCCCCTCTCC 

TCACCCCACCCCCACCCCCGGCTCTGGGACAAATTGAACTTTCCCTGTCGGATCTTTGCGATCCCGACCACAATCTGCAAGATGCT 
TTGGCGGCCCAGACTACTGGGGCCTGGCCTTTTCACACAGGCGCCCTAAGCAGCTGCCTGCGTTCTGTCCCTTTCCTTTCCCCAAT 
CCTGATCGGCTTCTTCTGTGATTTCCAGTCACTTGGCACTGTAACTAAACTTCACTTTGGGTCGGGAAAGCGGGCTAAGGGCCACT 
CTTTCCCCAGTGGCTTTCCTCGGTGTCTCCTGCTTCCTTCTTCACCCGGTGCTCTCTGGAGGGCGCGTTTGGAAAACCCTGGCCTC 
GO GGCCGCCTTAGCCCCAGAACTGGTTCCTGTGTCTATCGCGGGGTTCTGGCGGGGGAAACTGGTGGGTGGGGGTGGCGCAGGCTCGG 

TTCCGGTCCACAGGGAAATGAAAAGTGCGGGAGACCGCGGCAGGAGTTCCCTCCCTTCCCCCTGGGAGTGTGTGTGCAGTGGGTGG 
CGGTAATGAGGGTAAGGTCCCAATTCTCTCTAGGTGACCCTTCCGTCCCCCTTCCGCTCGCCGTGGGGGAGGGGAGTCTGGAATCC 
TTCGTGAGCATGGGCTTCTCTTTTACACCCCCTACTCCGGGGTGGGGAAGAGACCATGCAGAGGAAGTGGGGGGGTCACCTTGGGG 
AGGGCACATCCTCCTCGGTTATTGATACTTGTCGCTCTAAGTTTATCCCTTCTCGGTTTATTTTTTGCTTCGCATTCCACTCTCCC 
65 TCCACCCCCCACCCCCACTTCTCCACGCTGCCGTGTTTCACTTGGTCCTTCCCTAGCAATGACTCGTGCGCCCTCCCTCAGGTGTG 

TGAGGAGCAGCGCTGCGAGGAGGATGTCTTCCCTCTGGCTATGAACTACCTGGATCGCTACCTGTCCTGCGTCCCCACCCGAAAGG 
CGCAATTGCAGCTTCTAGGTACCGTCTGCCTGTTGCTGGCCTCCAAGCTGCGCGAAACCACGCCCCTGACTATTGAGAAGCTTTGC 
ATCTATACGGACCAGGCTGTGGCTCCATGGCAGTTGCGGGTGCGTGCGGAAATCCTCCCCCCCCCCCGCCCCTCCACCAAACATAC 
GATCGCCCTATGTACTAGTAAAAGAAAAGCCAAGCTCACTCCCTCACCCACCAACCCTCCCTTCGCCCCTGGCTGGTATTTTGGGA 
70 CAAAGGCCTTGTAGTGTGGTCGTGGTGCTTCGGTTGCAAGCTTAAAACTAAATGAATCCCTTTCCTCTGGCCGCAGTGGGGTTCCA 

CTCCTAACTCGCCCCCCCCCCCCAATAGCAACAAGTCCAATTGCGGGTCTATACACCAGTACTTTGCCTCTGGGTTTACACAGCCA 
CCGTGAGTTATTTATTGGCAGCAGCAGGGCATGTCTGCACACCCCCACCGGAGTGGAATGTGCTTCACGTGGGGGAGGGGGCTGCC 
TTGCATGAGCCTTTATCCCCGTGTGGACTTTGTGATGGAAAAGCCTCCCGGAGCTGATTAAAGCCAGGCCCTGCTCGCTGGAAGGA 
AGCGCTGAGGTGTTTTCATCCCTTTCCCTCCTATCCCCGAAGACACCGCTCTTTTCTAAACCCTCCCTTTCTTGTCTTCCTTCTGA 
75 AAAACTCGAGCAGCTGCTCTGGGCCCGTGGAAGAGTTTCTCCCTTTGCTGCTCAGCCAAAGGCCAGAGCCGAGACAGACAGGGAGC 
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tgagctgcagctgcttccgatgtgataatgatgccggtcccctggccctcccactcagaccaagggctttcataaccctgtgggga 

gctgctgtcactcctgtggtttgggaagtggctccttggggcctcttgctgggaacttgggctgggctcctccaggcggggcaaaa 

AAAAAAAAAftAAAAAAAAAAAAAAATCGGTTGGGTTCTGCCCTGCCCCGGAGGAGTCTAGGGAGGAGGTGGATCTGCTTGGATCTG 
GAAGGGAGCTTGAACGTCATCTCCCACAGGGTCTGGGGGAGAGGGTGGGTGAGCTGGCACCTCCCTCCACCTTGTTCTGTGGCTGG 
5 CCAAGCCTTCTCTGACCCTGAGAGGAGTCTCTGGGCCCCATCTCCTAGGGAGGAGGGCAGCAGGCAGACTCCTGTGATTGGCTGGC 

TGGGAAGCTAGGGTACTGGGGCCCCTGACTGCTGTGAGTCGGGGAACTGGATTCCTCTTCCTGTCAAGCAGCTCTCACGGATGGGA 
GGCCTGAGTTGGGAATCCGGGAGGCCCCACAGCTCTTTGTGATGAATCTAGTTTCCAGAGCCAGGGAGCACGATGTTTTTGAGGGA 
TTGAGGCTGGGAGGTAGGAGACTTACTCTTTGTGAAGAGATTAAGGGTGGTCTACATGGCTGTGTGTGAGGGGAGnTTTCAGAAT 
AGGCAAAGCCCTCCTTCTCCTGCTCGAGGCCCTGAGCTGAGAGTGGCCTGCGGTCAGAGTTGTGAGGGACTCCAAGAACTCCAGCA 
10 GTCTAAATCCACACAGCAGAGCAGAGGCCCCAGAAAGGAGGGGAAAATCCGACCAGAGCGCCTTGAAGGCAGGGATGGGTTGCTGC 

TGCCAGCTCCTCTGATCTTGGGGTAGGGCTGGGGTTTTTCATGTCATCTGGATACAGGGGAGCGTGCCCACCTAGTGAGGACTCCC 
ACACTCCTGGTTGCCATTGGGGTGCCCCTTTAGAGGCTGGATGCTATTTGGTTATTAGGATAGAGCCCAGGGTGCAAGCTTCAAGC 
TTCCTTGCCTTACTTCTGGCTCTAGTCCAGGCTGTTTCTGTGGGGTTCTGTAAGAAGCCTGGGGCTGACACCTAGGTCATGGGACA 
AAGAAGAGGGACAGCTGTCACTGGGGGGGTCCTGGAAGATACTGGGTGGGGCTGACATTTCTACCTCAGTGAGGAGTCAAACCCAT 
15 GAGTTCCTTCCTGAGATAAAACAATGAAGAAATCCTCCTGTGTGCAACTCGGAAGTGCAGCTCGGGCCAGGGCTAGGAACTTCATA 

TGAGTAGACTGAGGTTGGGGCTCCTAGCCTCCTCCTAAGACCTCTGAATGGTTATGTAGGCTTGGACAGGTTTCTCAGGGGTCATC 
TGGATTCATCCTGTTTGGCTTGGATGCCCTTGTCTGGAGACAGGACCCACCCGTGATGTCCCACAAAGGGGGGTGTGGGTTGGGTT 
GGGCAACCTCCTCTTTGAGGAACCTTAGGAGTGGCTTCATGCTCATTTTGTTTAAGAGACCTGGATGCGATGTTGGGGAAGAAGAG 
ATTTCCGAAGCCTGTGGAATTTAGAGTTGGTCTGTTTCAACTCACGCCCGCCTCAGACTCATGGGAGGATTAAGAGGGATTAATTC 
2 0 AGGTCGTTCTAGCACCTAGTAACCATCAATAGATGCTTAAGTGTACGGCCCTAGTTCTTCCCTGCCCCAAACCCGTCATCCCGCGG 

CAGCAGCCCCTGAAGCCAGAGGCAGAACTGTGACCCTTCTGTCAAATTCTCGGCCCCCTCGGCCGACTGCTGACTCCATGTTCCTT 
CCCTAACCCCCAGGAGTGGGAGGTGCTGGTCCTGGGGAAGCTCAAGTGGGACCTGGCTGCCGTGATTGCGCACGACTTCCTGGCCT 
TGATTCTGCACCGCCTGTCTCTGCCCAGTGACCGGCAGGCTTTGGTCAAAAAGCATGCCCAGACCTTTTTGGCCCTCTGTGCTACA 
GGTAAGAGCCAACCTGGGGGAAATTGTGGGGTTTTTTGGGAAGGATACGTAGTAACAGCCAGGAGATGGTTTCAGTACTCAGACCT 

2 5 GTGTACAGTGATCTGGGAATACTGAATAAAAGTTACTTGCCTAAGGTCTTCATAGCAGGGTTTTGGATATTTTGTTGTTCCTGGTG 

CCAGGTACACCTTGGGTAGATGGAAAGTTTGTTGTTTGCTCATATCTCAGAGGAGGTCGGGCTGTGGTCTGGTGGGTCAGTGATAG 
GGTGCATTCCTCAGTCAGATTGCCAACACTGTGAGCACACACCAACCAAACCCCCTCCTCCCTAGGATCT ACCTT GTCCCCTTGGC 
TCAGTGTCACCCCATTCACCACTGGGGGTTCCCAGGATGCAGCCTGGTGTGTTGTAAGATGGCTCCCTTTCTTTTCCCAGATTACA 
C CTTTGCG ATGT ATCCTCCATCCATGAT CG C C ACAGGCAGCATTGGG GCAG CCGT GCT AGGCCTAGGCGC CTGCTCT ATGTCTGCG 

3 0 GATGAGCTCACAGAGTTGCTGGCCGGGATCACAGGCACTGAAGTGGTAAGTCTCAGCCCCTCGCCCCCCTTCACAAAATTAAAAAA 

aaaaaaaaaaaagctgttcctctgaatctccagcagagggcaccatccacccgggcccccaactatgattgtacgcccttgcctgc 

TTCTCTGGCCTTTTATCTCTGGCTCCAGTCTGGAGAGGAGTGGGTGGGGTGAAGGACACTTGGCATGTAGATACCCTTCTCTTGAC 

ATCTCTTGACAAGTGCTGTGTCTCGGACAGGGGTGGGGGACTTGGTGTCAGATGGAGGGTTGCTCTCACACCCTTGCCACATCCTC 

TTGCCAGTTTCTGAGAACTAAAGACCTGATTCCTGGGCTGGGCTGTGGCCTAACCTCCCCAGACTTCCCAGTGCACAGGGGGTGGC 

TGCCTGCGAGCCTGCCAGGAACAGATCGAAGCTGCCCTCAGGGAGAGCCTCAGGGAAGCTGCTCAGACAGCCCCCAGCCCAGTGCC 

CAAAGCCCCCCGGGGCTCTAGCAGCCAGGGGCCCAGTCAGACCAGCACTCCCACAGATGTCACAGCCATTCACCTGTAGCTTGAGA 

CAGGCCCTCTCAGGCCACCAAGCAGAGGAGGGGCCCCTGCCACCCCCTCCCTGCCTCTAGAACAATCCATGCTATATCTGAAGCCC 

GAGGGGGGCTCTCCTTCCCCCTCACAAAGCCCAAGGGGCCAGGTCCTGCCTATCCCCACAGTGTGCACTAAGGGGTTGCATGGTCA 

4 0 TGAGGGGCGTCTTCATGGCCAGTCAGCTCCTCTTCCTTCCCACTCAACCAGCTTGGCTGTCCTGGGCCATGATGGTCAGAGAAATA 

CAAACAGGTAAAATCCACACACCAGCATTTCTTTTGAGTCCCTCTTCTGTCCGGGGCTCCAACCTTCTCAGTTGCCAAAACGCCCC 
AGTACCTTCCAAAGGTGTTGGCCCTTGCAGGCTCCTTCGGGCATCCCGATAGAAGCTTATGAGGAGCTGCCCT AGAT GGCCTCTGT 
GTAATCCGTACTCCAGCTGCTCTTAGAGGGAACAGCCTAGGCTTTGGCCAGAGCAAGAACCCATACACTGTTGCTTTGCTTGCTGC 
TTAGCTTCTGTGATTGTGGGGTCTTAAGGGTGCCGTGGTCATTTTAATTTATTGCTTTGAATACAACTGTAAGAGGGTACAGTGAG 
4 5 GCCTGTACCCCACAAGTGGTGGTAACCCTGGCGGTTGCTCTTTCCCTCCCTTCTTCCCCTCTGCTACTGCTTTGTGGCCCAGGAGC 

TGCTACAGCCTGGGATGGGGGTCACGCCTTCCTCTCCTCACCCCTCCACCTCATCTTCATCAGAGCAGGGTTAGGTTGGGATGGAT 
CGATGCCGTGGAGGTGACAGAGCTATCTGGAGAGAGGGCAAGCCCTAGGGTCACAGGTCTTTCCTCGGGCCACAAGGTTTGGGCTG 
GTGGCCCATTTCTATCATGCTGCCTTAATAAAGATTTCGGAATAAAGGTGGCTCTTGTGATCCCTGGGGTTGTGGGAGCTGGGGGG 
CACCAGGCAGCTGTCTTAGGCAGAGCACTTTTCCTGGGAAGGGTTAGAAAGGTGCCGCCTAGGCAGCATGGCCTGCTTTCCTTGTG 
50 GACGAATTACAGCGCTAAGGAGCAGCCAGCATTACCCAGAGGGCTCATCGGGAGACAGGGCTGGACCCTTACACAGAACCCTAAGA 

TTCATACGACATCAGGCATGGTGCTTCCTTAGCACACTCAGGGCAGACAGAGGAAGAGGGCTAGCCTGTGCTACATAGTGCAGAAC 
TTTGGCTCAGCGACAGCACTGGCTACTCCTGAGAGCCTGGACTCAATTCCCAGCAGTTAACCATTTTAAACTCCAGTCTCAGGGAT 
CTGATGCTGAGGCACAAAGCTCAGAATGTATTAAAAAAACAAAACCGGATGAATGGGGTTAGGGTGTGGCTGGAAGCACTTCCCCT 
AG C AGGG AGGCAGG C CCTTCCTCAGTGGTG CTG C AAAGG AG CAG CCCTG CATGGG AG AGG AGAGG AGAGGAAG AGGGAGGG AGGAA 
55 gggagggagagcttgagtgagctcagggagtaatttggttgggttgggctaggtttgttctctttgcttttccctaatgtttacaa 

GATGATCTACTGTGTAAGCAAATATGAACTCAACAGACCAAACCTTCTCAGATATACAAACTGGATTGTTATAGACACACGTTTTC 

aaaagtgaacgtgatacagcaaggtgacttcaagtcagtcagctgtgatgcaatggtctaagggtttttgttgttgtttttggtga 
ggtagtgtttcacagcagtggctggcctcaaacttacagatccatggttggctgctactaaaatttcatacagattttctcaggcc 
attaaaataatacaaagattgtaagcctagccctcaaaaagttgaaccatcaggcaggtgggtggccaagttcaaggtcagcctgg 
60 tctacagagtgagttccaggacaggcagggatacacagggaaaccctgtcttaaaaaaccaaaaccaaaaccaaaaccaaaccaga 

cagtattctttgctcattagttatgcagacacaggaacctgacctggcgtctcagccagcctaaagctctggttgcttgatagcta 
ggaagaaatcccattttttcctgattctgttgtgtcactgtcccctaggaagggcctgcaatatagtcttccctgacagtgaacca 
ctgccacttttccaacagacacctttccaacatggcagcagaatctggcatccctagagtcggccctgactgtacgtcatggtagg 
agtcaggggcgcgtgtgcatacatttcctgtgaagaacaaaggaagcaagagtctagagacacaactttgaagaataaggtggggt 
65 gaggtttctgtgggaagtaagaacccgctcttctgagctggggacagggaggagccagcagtgactcccacctctcccgtgggtga 

caggggagagaggcagggacctccagggaccaaaacacaagagctgcgataaataaatgcctgttttctccgcaccccagcgagct 
tacacagtatctggagagagcagaccttataccaactgccaggtgggttgtggggtcgctgaaccgaactgaggtaactccggtta 

GCTTCCAGAAGTGAGCAGGGACCAAAGCCTAAAATGGCAGAGAAAGCCAACCAGATGCAGTCCTCCCTGCCCAGGATTAGGCCACG 

gcagccatagtagcccttcagtgtcttgacctaggtctttaactataccagctggggtcctggggtggtcctgcgccccctgggcc 
7 0 aacacaggtgactgttctcattccatggtgacaccaccatcctccacgtctctggggacagcgctctgaagctcacgcctgatctc 

AGGGGACAGCTGCGGGTGGGGCTGCAGCCGAAGCAGCTCCAGGAGGGCCTCCrTCTGCTCTGTGGCCAGGTCAGCCTTATAGCGCT 
GCGCTAGTGTCAG CAG G CACTGGTGC CAGAGG ACAGGCAGCTGG CG CTTTTCCGT C CGG AAGGCCAG AAAGTGG AAG AC CAG AGCG 
TCGAGCACGCGGTAGGGCAATGCGTACTTCTTATCCAGCAGCAGGCGCAGGAAGATGCTGTTGGCACCGCTGTATTCCATTTCTGC 
GATCTTCAGCATGGCCGCACTGGAAGGGAAGGTGGAGTCACAGGAATTAGGCCACACCTATGGGAGTCCTCTTCTTACACTGAGCC 
75 TTACTTCAGTGTTCCCAAGGGGGCCACCACAGGCTGCTCACCTGTTGATTACTATGCTCCTGAGAGTTTCTACCATCTCCATCCAT 
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CTGCCCCACCCACACCTCTGCCTCTGGCTCGGAGAGCAAGCAATCCCTGTGTTTAACTACAGATCATGTCCAAATGTCTCACGATC 

cgcacattttagcacactttcttcctagatgcccatttacacacgcagtcattcaattatactagctaccaggaccctggcccctg 
ctcttgaagacctactattctgttggagtaatcatacacccactgacataaacggctagactcgaggtaatcatagctcattctcc 
attcgcaccctcacgaccaagttccggcctctctatcacacggctcctctctgaccatcctcctccacctccccaccactacctgg 
5 agtgcagcacggggatggagcacttggtgatgatgctgcccacgatgatggcttcacggagggtacaggtgccggactcacacagt 

gggatcaggattcctaggcagagtcagatgcagtggcttttagaccggggtgagggaaatgaggcgcagcccccagcagccccagg 
catcaaggacccccaatgatctgccaagtaagagccccaccccctcctttctcccctgcttctgctctacctttgaaccaggctcc 
aggcttgaacagggccttcttgagcgccatgtagaggtgaaagttgagtcgtttgtattcagcaatgtcatctcgcactcggggaa 
gcaggacaaggttgtagaagcgctgagccatgcgctccttcaagttagaggcaaaaatcctagcagggtaggagtttccaagttac 
10 cagagagcctgaccctggccctttaagaatcatcgcggatggtgcattcgagaggttttatagtcagacacggggacagcgtgttt 

tatagtcagagctgtagcatgggagtgaaagctcttcccactgaagagtaccacaggacttggtcatgaaaaacctggtgagatgg 

CTCAGTGGGTAGGAGCACCCGACTGCTCTTCTGAAGGTCAGGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAAeCATCrGTA 
ACAAGATCTGACGCCCTCTTCTGGAGTGTCTGAAGACAGCTACAGTGTACTTACATATAAAAAATAATAAATCTTTAAAAAAAAAA 
AAAGAAAAACGAAAGAGCAGGGGGCTGGAGAGATGGCTCAGCGGTTAAGAGCACGGCCTGCTGTTCCAGAGGCCTTGAGTTCAATC 
15 CCCAGCAACCACACAGTGGCTCATAGACATCTATAATGAGATCTGATGTCCTCTTCTGGCCCGTAGGCATATATGTAGACAGAATA 

CTGT ATAGAT AAT AAATAAATCCTAAAATAATAATAAT AAT AATAAT AAAATAAAAACCAAT AG ACT ATAGTT TCC CCTCT AAAAA 
ACTAAAAGCCAAAAACCCATAAGACTGAAAGTGACTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGC 
TACACAGAGAAACCCTGTCTCAAAAAAAAACAACAATAACAACAACAACAAAAAAAAAAGACTGAAAGTGAGAATATGGAAAATGA 

catacaagaaaatggaatctaaagtcaaacttgaatatgcagtcacacctgaaaataggtttaaaatccccagaaagaacaaagtt 

20 AAGGGAGCAGCAGGAGCGAGTCCAAGGGAGGCCCATGGGCAACTGAACAGCTCTGGCAGGCAAAGCCCGCACCCCCCACAGCCCAC 

AACCTGGCCCATCAATGATACCTGGTGGCTTGATACATGGCGGCTGCAGTCCAGGCCTCAGGCTCAGTGACATAGAGGATCTGCTC 
CCAGTTGGACAGTGCAGGGATGACCTTAAAAGCCTTGGGCAGTTTCCCACTGCGGTACTTACATAACACCTGGGGTGAGAGAAGCA 
AAATCGCCAACTGTGCTGGGGTCCTGGCCCTGTTGCTCACTCATCTCCAGAACCATCTAGAAAGCCTCGTTCTCCGGGTGACCGGA 
GTTTAGTAGACTTCCAGGGTCAATAAGAGACAGTGCAAGAACCTGAGCCTATCAGCTCTCCCCCAATCCTGTTCTGATCGCCATGG 
25 CTTATTTGGTGGGGGCCATGGATGAGAGCCCACCCCGAGTCAGGATATCCCAGCACACACACCACTTAGCTCTTACCTCCCGGACT 

CCTCGGTAAACTTCCAGGACCCGGGGATCCAGCTGAGGCATAGGGAAGCCCGATACCTCTGACATGACAGTCTCCACCTCTGTCTG 
CTTCTCCGTCAACTTCTCCATGATGATATCAGCCAGGGTGCGCCTATGGAGACACGGGAAAAAGAGAGGTGGAAAGAATTGGGGTC 

actttccatgaaactgtaacgtcccctcaacctgttttttatctttgttgttgttatttgacacaggggttttatgtctagctttg 

CCTGTCTTAGAACTGGCTCTGTAGACAAGGCTGACCTCAGACTCAGAGATCCACTTGTTTCTGCCTCCTTTGTGCTGGGATTAATG 
3 0 GTATGCCTGGCTCTGTTTATTAAAAAAGAAAGGCAGTAGTGGTGGTGTAAGCCTTTAATCCCAACACTTGGGAGGCAGGCAGATCT 

TTGTGAGTTGAAAGGTCAGCATGGTCTTCATAGGGAGATCTAGGCCAGACAGCAAGCCCCGTCTCAGAGGGGAAAAAGAAAGTCAC 
AAAACATCCCCAAACAAAACAAGAATGCTTCACAAACTTGCATGTCCTCCTTGCATGGGGGCCACGTCCCTGTCACTGTTCTAATT 
TTAGTGTACGGGAAGCTGGAAGCGAGCAATGTATAATTCCCCTGGACGCTGACAAATCTCGATCCCGCTGGGATGCACAGCCTCAG 
TTCCCCTCTATGTCCATTTAGCCGCCTCAAAGTGCTGCAGAGCACGGGCCCTGGATGTCTCTGCATCTGACGCAGAGCCAGAGTGG 

3 5 TGGGGACGTTAGGCCCTTAGGCCCTGAAGTCAGCTCCGGCTCTTCTGGTCCTTGTATGATCCTGGGCCCGTCACTTGACTCCTCTA 

AGCCTCAGTTTCCTCATCTGTAAACTGGGGAAGTAAAAGGACCCCCCTGGACAGTCAGCTGAAGGGTAAAATCTAAGACTGCAGCA 
GGCCCGACTCTCAGCCAGAGCCAGCAGGTCCTGAGGGCTGTTTACTTCAAGCTCACCTCCCACTGCTCACACAACGGGGAGCAACT 
T CTGAGTGCAGAGTGG AGCTCTGTG CCAGGCAGCGCTGGTGCACACCTTTCATCCCAGCGCTC AG AAGG CAGCGGCAGGCAGAGTT 
TTGTGAGTTCAAGGCCAGCCTATCCTACTCACCCAGCACTTGCCTAGCAAGGATGAGACCTGGGTTCTGGCTTCCAGCACAAGGGG 

4 0 aaaaagtttctctgcagtctttttctgtgccgagcagcactgaatctgacactttccagacttgtgtcctgtggtctgcatgacac 

TGGTGGCAGGTGCTTTTATTCCCCCGCACTGCCCAGGCCGGGGAATCGAGACTCAGGGCCAACCAACAACTCTCCTAAGCCCTAAG 
ACTTTCTCAGGGAAAGGGTAAATTTTAGTCTTTCGACTTCTAGTTTGGGTGCTTCGCAGCGTCTTCAATGTGCCTTAAGTGACAAG 
GCCTGATTGCTGTGTTCCCAAAGACCCTTAGCCTGGTTTCTGAAGATGCCAGCAGCCACTGCTCAAGAGTGCCCACGGTCCCCCTT 
TCCACCATGTTGTCACTTCCGTATAGCAACTGCAGAAAACATTCTGCTAAGTTTGTCAGATCAAGAGCCACTGGGTATGAGGTGCT 
4 5 GCCCGAGAGCCTTTGGGGGGCACATCACACCCCATGACCATTCTCAGAGCTGTCAGACACCTTCAGGGGACAGGGTTCTCCTGTGT 

TCTCTGAACCCAAGCTGCTCATCACCGTACTATTAATGATAGTGGTGTACTACACCCCACTCTGAAGAATAAACTGGTTGAGCCCC 
TTTGCCCTAAGCCCAGTCCTCTCAATGAGGCCAGATCCATCTGAATGGAACCAAGAATCTGACCACAGGCAGCCTAAATAACTGCA 
TGTTTAGAAGTAGCATTTATAACACATGGGGGTACGTTTGTGGTTCTACCCAGAGGTAGTTTTAACCCCTCTGGGAACATTTTGTC 
AGAGATAGCTGCTATTGGCCCCAACACTGTAACTGAGATGGAAAACCCTGAGTTAAAGACTAAGCTATGGGCTGGCGAGATGGCTC 
50 AGCAGGTAAGAGCACTGACTGCTCTTCCGAAGATGCTGGGTTCAAATCCCAGCAGCCACATGGTGGCTCACACCCACCCGTAATGA 

GATTTGGTGCCCTCTTCTGGTGCGTCTGAAGCCAGCTACAGTGTACTTATGTATAGTAAATAAATCTTTGGGCCAGAGCGAGTGGG 
GTTGGCCAGAATGAGTAGAAGTCCTAAAATTCAATTCCCAACAACCATATGATGGCTCATAACCATTTGTACAGCTACAGTGTACT 
CACATACATAAATAAATTAATCTTAAAAAAAAATAAGACTAAGCTATGAGAGTAACGTACCAAGAATAAACACTACTAAACGGATC 
CCCAGCT ATCAC AAGGAACCGGT AATCCAGAGGTT CC AGATCAGATGGGCAAAGGGGAATCCGGG TCACTCCCGT TCAGGGGCCAC 
55 TCTTGGCAATGGTCAGACCAACAGCTGTGGTCTGGATGAACTTTCTACCAGGACCCACTGGTCCAACCTTTAAGCCTTACCTCACG 

GGAGGATTCTTGTTCATGAACATTTCAATGGCACGCTCATCTTCAGGGTCCACGATCACCTCTGCCTGGTGGTCCACCCCGGCCAT 
TTTGGCTGCCTTCTCCAGGGTAGGCCACTCCTCATCCTCCTCATCTGATCCATCCTGTGGCAATCCCGGCCCTACAAGATAATCCC 
AGCCGCAGGGGCTTGTGAGTCAGTTCCCCATTCCACGTACAGCACACCCAGGGAGCAGGAGGGACACCTGCAGAGGGACTATCCTT 
TTGTCCCCAGAGACTTGGAATCTTGATAGAAAATACAGCACACGAAGCGAGAGATGATAAGGCCAGTAAAGACTGGATGACATGTC 

6 0 ccctcagtgaatggatgacatgtcccccctcaatgaccaagaaggatccattctatactacacacatgtaacctggtctgtccaga 

tgacctcaaggaataggtactgttgctatacccagttcaaaccggggcagaagagttgatgtgcccacagtaggtaggcactgtgg 
gtcctgacttcccactatgttgcttgcacagtggaactgcatcatgtgctgaaactaaaaccatggtggaggcagtgtgcacctca 
ggcacttggatgagtacagaggctgaggaggctctggatgggcagtctgggagcaagagcatgctccacgtcctggaaagtaatgc 
tgttagagtgttgggcactaaggagccagaaaggaaacggaaagccaacctggaaggctctaaggctgggcagtggcattcggact 
65 ctgatcaaccaacacatttaagttactggcttaggtagtcgaggatgacttgggagttccttgttctcgcgcctccactttccaaa 

cacgcaccacagtgctgaaggctgagcttctgatgttgggttaatcccgtgtgttccatgtaaaggctgcctgtgtactattcaca 
tgttaatctttgttccagcagagagctgagtacagtcggcattggtttttttttttaatgaagcatcacctgtctcagtgttgtgg 
aaacttcttctccatcaccttctgattggtttaatcaaaagctgagtggcccatagcagggctggaaaggataggcgggacttctg 
ggcagagataggaactctgggaaagaaatcagatgtgaggggactcaacagccagacacagaggaagaaacacgtgctgttactga 

7 0 agagcagtaacgagccccgtggttgaatgtagactagtataaagcaattatgttgtatcagcgagttcggaacaaggcagctaagg 

ccaagctttcataactaataagaggtctctgtgtcctcacttgggtgataggtgggttgagccattcctgccacatcctgaggtcc 

tgaccatggagtcttggctgggtacttcctgagtgctgggattaaagtcatgtgccaatacaccgggctgacttttgaaataccgc 

acatagctggcaaggcagttgggaaagagtctaataaaccaaagtagttgaattattaccatagcaacagatcagttgctatggaa 

gtggactaagggtatattatatagagctccagagagtacacagagcatacccagtgagagccaaggttgtttgttttaggtttatt 

75 TTACTTTTAATGTTTGAGTGCTGACTGCACGTATGTCTGTGCACAAGTGTGCCTGGTGTCTAATGACATCAGAAGATGGCATTTGA 
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tcccttgcaaatggagttacagacagctatagcctgccatatgaatgccagaaaccaaacttgggttttctgcaagaacaagtgtt 
ctgaagagctgaggaccaactcttgagagttttcctctgttctctacacacatcatgccacgcacatgcacacaaaatacatgtta 
aacaaaggaagacaagagctatgaaatacgacgtagggaaaagagagaaaatcaggagacagtcactgacatttgtgtggtgtttt 
gttgttgtgatcatttgctttttgtatatgagtgaaccctgcatcatggaagtgactcttgggagctgatgaccttgtttttgaaa 
5 caggatttgactgggacctggggatagctgattaggctagactggttgcccagtaggcccaagagatctgtcttctacactgtagc 

tcagaaactacaagctgctgtgagtggaagtcagggctcatgctctctcaaagcatggacctcaccagctgtgagcattatcttat 
cctgtccctagcttgtggtcagacctgaaacagagacagaccagacaggacgccatcaatctctagctgctgaatggaccacagag 
gtcacagaattcaaagcacgatgtttccacagtgatccaggggagagaccctggtagcttaatcagggagtgtctcaggtgaatgg 
aaagtggtctggctctgaaatactctaaagacaacatcaccaggatttactttgaagtgagaaagaggaagcctggactctgactg 
10 gagcagtggagctaatgtgctaacaacctccaagtagcaaacagagagcaagtttgggaaggaagtcacaacttctgttttagatg 

caatcttcttcttttatttttttttttccttctccgagacagggcttctctaggtagccttggctgtcctggaactcactttgtag 
accaggctgtccttgaactcagaaatccacctgcctctgccttgtaagtgctgggattaaaggcgtgcgccaccactgccctgctt 
ggacgcaatcttactagagttagatactagtattcaacttggagatgtcaggtagaccactggatataaagatgtgagctttcttg 
gacgaactctgagggagaaaaaactggaagtagctgtcaaacaaatggcctcaaagtgaaattccctgac 
15 

MOUSE SEQUENCE - mRNA 

agcgccagcgccagacccgcccgcaccccgcgctctccctcacgcgcgtcgcttctcctaggactcgctaacccgcactcttgctc 
tcacccgtgagccatcgcaggatggagctgctgtgttgcgagggcacccggcacgcgccccgggccgggcccgacccgcggctgct 
tggggaccagcgtgtcctgcagagtttactccgcctggaggagcgctacgtgccgcgagcctcctacttccagtgcgtgcaaaagg 
20 agatcaagccgcacatgcggaagatgctggcatactggatgctggaggtgtgtgaggagcagcgctgcgaggaggatgtcttccct 

ctggctatgaactacctggatcgctacctgtcctgcgtccccacccgaaaggcgcaattgcagcttctaggtaccgtctgcctgtt 
gctggcctccaagctgcgcgaaaccacgcccctgactattgagaagctttgcatctatacggaccaggctgtggctccatggcagt 
tgcgggagtgggaggtgctggtcctggggaagctcaagtgggacctggctgccgtgattgcgcacgacttcctggccttgattctg 
caccgcctgtctctgcccagtgaccggcaggctttggtcaaaaagcatgcccagacctttttggccctctgtgctacagattacac 

2 5 ctttgcgatgtatcctccatccatgatcgccacaggcagcattggggcagccgtgctaggcctaggcgcctgctctatgtctgcgg 

atgagctcacagagttgctggccgggatcacaggcactgaagtggactgcctgcgagcctgccaggaacagatcgaagctgccctc 
agggagagcctcagggaagctgctcagacagcccccagcccagtgcccaaagccccccggggctctagcagccaggggcccagtca 
gaccagcactcccacagatgtcacagccattcacctgtagcttgagacaggccctctcaggccaccaagcagaggaggggcccctg 
ccaccccctccctgcctctagaacaatccatgctatatctgaagcccgaggggggctctccttccccctcacaaagcccaaggggc 
30 caggtcctgcctatccccacagtgtgcactaaggggttgcatggtcatgaggggcgtcttcatggccagtcagctcctcttccttc 

ccac tc aaccagcttgg ctgtcctgggccatg atggtcag agaaatacaaacaggtaaaatc cacacaccagcattt cttttgagt 
ccctcttctgtccggggctccaaccttctcagttgccaaaacgccccagtaccttccaaaggtgttggcccttgcaggctccttcg 
ggcatcccgatagaagcttatgaggagctgccctagatggcctctgtgtaatccgtactccagctgctcttagagggaacagccta 
ggctttggccagagcaagaacccatacactgttgctttgcttgctgcttagcttctgtgattgtggggtcttaagggtgccgtggt 

3 5 cattttaatttattgctttgaatacaactgtaagagggtacagtgaggcctgtaccccacaagtggtggtaaccctggcggttgct 

ctttccctcccttcttcccctctgctactgctttgtggcccaggagctgctacagcctgggatgggggtcacgccttcctctcctc 

acccctccacctcatcttcatcagagcagggttaggttgggatggatcgatgccgtggaggtgacagagctatctggagagagggc 

aagccctagggtcacaggtctttcctcgggccacaaggtttgggctggtggcccatttctatcatgctgccttaataaagatttcg 

gaataaa 

40 

MOUSE SEQUENCE - CODING 

atggagctgctgtgttgcgagggcacccggcacgcgccccgggccgggcccgacccgcggctgcttggggaccagcgtgtcctgca 

gagtttactccgcctggaggagcgctacgtgccgcgagcctcctacttccagtgcgtgcaaaaggagatcaagccgcacatgcgga 

agatgctggcatactggatgctggaggtgtgtgaggagcagcgctgcgaggaggatgtcttccctctggctatgaactacctggat 

4 5 cgctacctgtcctgcgtccccacccgaaaggcgcaattgcagcttctaggtaccgtctgcctgttgctggcctccaagctgcgcga 

aaccacgcccctgactattgagaagctttgcatctatacggaccaggctgtggctccatggcagttgcgggagtgggaggtgctgg 
tcctggggaagctcaagtgggacctggctgccgtgattgcgcacgacttcctggccttgattctgcaccgcctgtctctgcccagt 
gaccggcaggctttggtcaaaaagcatgcccagacctttttggccctctgtgctacagattacacctttgcgatgtatcctccatc 
catgatcgccacaggcagcattggggcagccgtgctaggcctaggcgcctgctctatgtctgcggatgagctcacagagttgctgg 
50 ccgggatcacaggcactgaagtggactgcctgcgagcctgccaggaacagatcgaagctgccctcagggagagcctcagggaagct 

gctcagacagcccccagcccagtgcccaaagccccccggggctctagcagccaggggcccagtcagaccagcactcccacagatgt 

cacagccattcacctgtag 

HUMAN SEQUENCE - GENOMIC 

55 cacaccactgcactccagcctgggcgacagagcgagactctgtctcagaaaataaaaaaaataaaaaataagtgggatctattatt 

attactacctaatagtattattactattattgctctggtgtgctatcaggggtgttgtgccacactggggacatactactcctgac 

tgtgtgtgtgtgtgtgtgtgtgtcgctcaggctggagtgcagtgacatgatctcagctcactgcaagctctgcctcccgggttcac 
gccattctcctgcctcagcctcccgagtagctgggactacaggcgcctgctaccatgcccggctaattttttgtatatttagtaca 
60 gacggggtttcaccatattggccaggttggtctcgatctcttgacttcggatccacccaccttggcctcccaaagtgctgggatta 

caggcgtgagccaccgcgcctggcctactcccacttaatctctaaactcctgcaatcccatttctttcaccatggctgtttcatgg 
aattcaggtgatcagaaccaccaatctccaccagtcccaggacagcccacccttcctgtcacacaaaccaccctgcctacttctga 
tgggtgttgcaaatgccgaggtaaaagtcttctgtcttcatgacatcttaggattcctgcatcatggaggatcatcatatcatgca 
ctttagactggaagcttaaaagggtggcttctcggcccagcgcagtggctcacgcctgtaatcccagcactttgggaggccgaggc 
65 gggcggatcacgaggtcaggagatcaagaccatcctggctaacacggtgaaaccccaactctactaaaaatacaaaaaattagctg 

ggcgtggtggggggcgcctgtagtcccagctactcgggaggctgtggcaggagaatggcgtgaacctgggaggcggagcttgccgt 
gagctgagatcgcgccactgcactccagcctgggtgacagagagagactccatctcaaaaaaaaaaaaagaaaaaaaaaagggagt 
cttctcatctctgacccatgtccagcatgtcccagggcttccgaaggcctgcctgatgtatggaaggcacatgataaggcacctga 
ttgttaatgaccacagctatctttattgaccacctactatgagcctgggacagctaaagtacttttcccttattaatcccctcatt 
70 caccatatgaaataggagttgttaccatcctccttttgcaaatgagaaggctgggacggaaaagttaagtaaactgcccaggatca 

cacaatcacacagctggcaaatagcagagctgggcatcaacctaaatccagagctcacttacttaatgactaagccaaactaatgc 
cagtgctatctcctgcctagaatgaggaatgcttgccagccaagaaccgaagacagctctctttttgcaggtatattgctgtagca 
ggttacccttccacacctgaggccctgtgtgcacctcagtcttacctgtggaacaggaatctcaagcagaatgacagaacaggaaa 

G CCTCATTTATTCAG AAC CC AG AC AGCCAG AAAAAGG AAGAAAAAG CAAATGCTT AAAT AT ATAGGTTGT ATTCTTTTTTTTTTTT 
7 5 TTTTAATCTTGCTCTGTTGTCCAGGCTGGAGTGCAGTGGCGTGATCTTGGCTCACTGCAAGCTTCCCGGGTTCACGCCATTCTCCT 
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CAGGGTTTCATCGTGTTAGCCAGGATGGTCTCAACCTCCTGACCTTGTGATCCGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTAC 

aggcttgagccaccacacccggccctgtaggttgtattcttattttatgaggagagacttgacagtttcaggctagtacctgaggt 

TTCTTTTCCCAAGCAGCTTATAAGCTAGAAATTGCAAACTGCTTTTTGTCCCTCAGACCTGGTATATAGGCATATTATGTGTGGCT 
TGCACGGTTTTGTTACTGTTTTTCAACTCAAGTAATATAGATATTTTAGGAAATTTCTTTTTTTTTTGTTTTGAGACGGAGTCTCG 
CTCTGTCGCCGCCTCCCAAAGTGCTGGGAITACAGGTGTGAGCCACTGCGCCTGGCGGAAATTTCTTTTCTTTTGAGACACAGTTT 
CATTCTGTCCCCCGGGCTGGAGTGCAGTGGCACGATCTCGGCTCACTGCAACCTCTGCCTCCTGGGTTAAAGCGATTCTTCTACCT 
CAGCCTCTTGAGTAGCTGGGATTACAGGCGTGCGTCACCATGCCTGGCTAATTTTrGTATTTTCAGTAGAGATGGGGTTCCACTAT 
GTTGGCCAGGCTGGTCTTGAACGCCTGGCCTCGCTGGTCTTGAACGACTGGCCTCAAGTGATCCACTCACCTCAGCCTCCCAAAGT 
GCTGCGATTACAGGCATGAGCCACCACACCCAGCCTTTTTCTTTTCTTTTGTAGTAATGGGGTCTTGCTGTGCTGCCTAGGCTGGT 
CTTGAACCCCTGGCCTCAGTGATCCTCCCAACTTAGCCTCTCAAAGTGCAGGGATTGCAGGCGTGAGCCATCATGCCCGATCTAAG 
AAAT ATTATCTTGGG GAAACAGGGAAT CTATGGCCACACTCATT ACTATGGTGTAGCAAAAGTCTG AAG CTAAG CAGTACTTTTTG 
AGCTTTGGATGGGACATGTGCTATCTACTGTGTCTGGCCCCAACAGCTCCCTTAACCCCATGTGAGTTGCCATTTATCATGTGGTG 
TATGCrGGTGTTTTTCTTTTTTCTTTTTTTCTTTTTTTTTTTTTTGAGATGGAGTCTCGTTCTGTAGTCCAGGCTGGAGTGCAGTG 
GCACGATCTCAGCTCACTGCAACCTCCGCTTCCCGGGTCCCGGTTCAAGCAATTCTCTTGCCTTAGCCTACTGAGTAGCTGGGATT 
ACAGGCACGCGCCACCATGCCCAGCTAATTTTTTTGTATTTTTTACTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTTGA 
ACTCCTGACCTAGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCAGCCTGGTGTTTTT 
CTTATATCCAGTTTGTTTTATTCATTAACTCAAAAAAGATTTATTGAGCCAGACGTGGTAGTGCACGCCTATAGTCCCAGCTACTT 
GGGAAGCTGAGGTGGGAAGACCACTTGAGCCTGGGAGATAGAGGCTGCAGTGAGTCGTTATCATGCCACTGCTTCCAGCCTGGGTG 
ACAGAGTGAGACCCTGTCTCAAAAAAAAAAACAAAAAAAACCAAAAAACTTACTGAACATCTACTATGAACTGGATACCATCCTGT 
TTTGGTGGTGTGGTGTGGGAGTAGACAAGCTGTAAACAGAATATGCAAGCAAAGTATATGCTATACTAGTGATCAGTGGTAAGCAG 
AAAAATAAAGCAGGGAAAGAGCATAAGAAGTGTCAGGGCTGGGGAGCTGGCATTAAAAATTTAGGTAGGATGGCCAGGAAAGGCTG 
TAAGAGGAATGCAACTTTTGGACTTCCTGAAGGAAGTGAGGGAGTGGGCCATGTGGATATCCGGAGGCAGAACATTCCAGGCAGAT 
GGAACAGCACGTGCAAAGAGAACATGTCTGCCCGGTGTGTTCCATGAACCGTGTGGCCAGAGCAGAGTGAGGGAGAGTAGTGGGAA 
ATGGGGTGGGAGTATAGATGCTGCAGGGTCTTTGGCAGTCACTCCAAATGAAATGGGGAGCCTCTGAGAGTGATGGGTTGAGACTA 
GACTGGAGGGCCAAGGGTGGGTCAGGGAGACCCGGCAGGAGGCTACCACTGTAATCCAGGTAAGAGATGATGCAACTCGGACCGGG 
GGGTAGAAGTGGAAATCGAGAAAAGAAGGGGATTGGAGATGTATTTTTGACGTAGAATCAACCAGAAGTGGGTCGCAGGTTGGATG 
TGGGGGACCAGTAAGGTCAAGGAAGAACTGAGTTTGGACAGAGGAAGTAACAGAGGAGGAAAAAAAGAGTAGATTTTGGAAATATT 
TTGAAATTATTAATAGCTCCTCTGTGATCTGCTGATCAGAGTGTGGGGATTGTGTGGGATTTGAGAAAGAGGAGTCAGGAATGACA 
CCAAGTGTTTGGCCTGAGCCATTGGAAGGATGGAGTTGCCATTTTCTGAGATAAGCCTGTAGGAAGAGCGGGTTTTTTGGGGAAAG 
ATTAGGATATCAGTTTTGGAGAAGTTGAGTTTAACTGGCCTATCGGACATCCTTGTGGTGTTGCCAAGAAGGCAGCCTCCAGTATA 

aaatggaaactaaaaacaggtcagttcacaccaactctgatttggtagtgctgcctaaagtgctgtgttgggattttaaatgccca 



cagctcactgcaacctctacctggtgggttcaagcgattctccttcctcagcctcctgagtagctgggattacaggciatgcgccac 

catgcccagctaattttttttgtatttttagtagagatggggtttcaccatgttggttaggctggtctcgatctcctgacctcgtg 

atctgcccgcctcggcctcccaaagtgctgggattacaggtgtgagccactgcacccagccaatttttgtatttttagtaaagatg 

gggttttgccatgttggccaggctggtcttgaactcctgacttcaggtgatccgcccacctcggcctcccaaagtgctgggattac 

aggtgtgagccaccgcgcccagccgaagagtgctcaatttttactgataggaatggacaagcaaagagttttaaagattaatgtga 

aatattgtacaaatattacagatgctcataatagtgacctggaatactgtaagcaccgagatagctccttgattctcaaagaaaaa 



gagtgcagtagtgcgatctgggctcactgcaatctccatctcccaggctcaaacaattctcctgcctcagcctcctgagtagctgg 



ctcaaactcctggcctcaagtgatctgcctgcccctgcctcccaacgtgctaggattacaggtgtgagccaccgtgcccggccaac 

tttgtgcttttaagtcccgcaatcacaactaactttttaaaaaagggttcaccacgtgccagccactcttctatgtattttaaaca 

aatcaacccatttcctcctcacaaccactctgtgggggggtactactgttatcaccatttttagaaaaggaaactgaggcacagag 

aggtggtttaacttagccaaattcacacagtgagggagtggagtggcagaggggtgtggctccaggccctggagggtcctctccat 

acgctagaccatgtgtttaccgttagaagccaggtcttcaggatttgctagagatgcaattctaggagtagggctcttgctgctca 

aacttttgcttttcttagaggggttatggatgcatgttcataacagaaagggtactccttgagaaagggaataataataatcattt 

CAGAAACTACTATCTCTGAATGCTTGCTTTGTGCCAGGCACAGGTAAGACATTrrCTGCTTGTTTAATTTTCAGAACATCATTATA 

gggctattatattatccccactggataaaagaggaagcagagaggttccagtaattctctcaaagtcataagctgtggagccaggt 

ttgaactgaaagcagtctctgactccagaaccctgtttagcacccctgttctcagccccatggctcgcttggctctccccagcatc 

tcaatgggtctgaaggtaactaagccatggcatgtggactgtggggtgatgggcctcacccatcaccttgttcagcctctcacttc 



gcc tctggctc cag ggttcaagtgattctcctgctcagcctccggagtagctgggattacaggcatccaccaccacacctggctaa 

ttttttgtatttttagtagagacaaggttttaccatgttggccaggctggtctcgaactcctgacttcaggtgatccacccgtctt 

ggcatcccaaagtgctgggattacaggcgtgagccaccgtgcctggcccagatgggggtattttgatgatgaagaggaagagaaag 

aaaatgtatctttcctccttggggtttcttatttggcctgtgacattccattcccacccctcctccaatttgccattttattgact 

ttttctaactggatgtacctgggtagaaactcctcatactattggccctggtcattgctttgtctttagttttccttttagaaaaa 

caaaaacaaaaacaagaaaaacaagaggagcctctatttctttgaggtggaggtaactggtgaacttgtgctggtcctgcattgag 

ctcacctgcctccccagtggccagtccttggccctgaaagtcagggatgatctagctctaggcatggctattccatccaggggtga 

ggcagaagtatctctcctaaagtcctgctcaccaggagctcccgtccccatactacaggttcacatccagctttcaggactagtca 

gtctatgtggccctccctcaattaataaatcagcaactaatttgccaggtgcggtggtttgtgcctgtaatcccagcactttagga 

agctgaggcaggcagatcacttgaggtcaggagttcgagaccagcctggccaacatggtgaaatcccgtatctactgaaaatacaa 

aaattagccgggcatggtggtatgcacccgtaatcccagctactcaggaagctgaggcaggagaatcacttgaaaccaggaggcag 

aggttgcagtaagctgcactccagcctggtgacaagagcaaaactttgtgtcaaaaaaacaaagaaaaccaaaaaacaaagaaaaa 

cacaaaaaacccttctatttgttaaaaaaaaaaaaatccaccgtgaaccaaaaattagtaaaaacaatgaactaaaattttgtttt 

tgcaaaatgtatgataacaaaatgttaaggaaggtcatgtgccgttatggttcactgcagccttgaactcctgggctcaagcgatc 

ctcctgcttcggtctccctagtagctgggactacaggcttgtgccaccgcacccagcttattttttttttttattttttgtagaga 

taggagtcttgctttgttgtccaggctggtcttcaactcctagcttccagtgatcctcctgcctcagcctcccaaagtgctgggct 

gatgggacatttttatacatagtgccatgttactataaatgagaagttttaaaaatactgattttaaaaattaatttatgtcaaga 

ATTTTTATAA C CA aA GT taAAAAAC C AAACAAAAAATA T GAAAAGGGTTAATATCTTTGAGAGGTGATGAGAACTTATAAGTCAAT 

aagagaaaacaaacatccctataaatgaataagctaaggacatgaatgggtaatgtacataagaaatgtaaatgtctagtaatatg 

ccaaaatagatttattattactaataagccactttcactctctagttggcagagttgttttgaaaaatagatatgtaatgatggtg 

gaaaagattggtttaactattcagcaggaaaatttggcaattagaagtgtatcaaaagccttagaatgtttcataaccttagattg 

ggaaattccacttctagaaattaattcacttctagaaataatcatgagtgtgcacaaagatattaccacaaaaatattttacagta 
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TTATGTCTAATAGAGAAGAACTAGAAATAATTTAAATTTCCACCAATACAGGTTTGCCAAAATACATTTTGTACATTCACCTAATG 

gtatattatgtccctattacaaattatgtcctagaatatttaatagcatggaaaagtgttaacagtatttttttaatgaaaaaagc 
ttacaaaacagtttgtgatgattccatttaaaatgtgtgtttattcatagaacaaagattagaaaaataaacattgatatattaaa 
gggttatttcatggcaaattgcaaatgattatttcctttttttgtggcttatttgtatttttgaagttttctacaatgtaaaagaa 
TattTT ATG ATATGAAAACT ACAATAC AATTTATAAT ATAAG AAAG AAT AATT CGG CCGGGAACGGTGGCTCACGCCTGT AATCCC 
AGCACTT T TGGAGGCCGAGACCGGCGGATCACGAGGTCAGGGGTTCAAGACTAGCCTGGCCAACATAGTGAAACCCCATCTCTACG 
AAAAATACAAAAATTAGTCAGGCATGGTGGTGCGTGCCTGTAGTCCCAGCTACTCGGGAATTGCTTGAACCCGGGAGGTGGAGGTT 
gcagtgagcccagatcgcaccactgcactccagcttgagcaacagagtgagacttcgtctcaaaaaaaaaaaaaaaaaaaaaaaga 

AT AATT AAC AG AAAAT GGT T AG ACA C TTC C TT AG TG T CT CCT AAGTCAGGAGGAC CCC AG T AG GGC AGG G AT CCT CATGGCCTCCT 
CCCATTTGGAGCATTATTGGAGGTCTTTTTCGGCCTCTTCGTCAAGTGGAATCTAGCTTCCGGTAAAACTACAAAGTAACCAAAAG 
TTTGGGAGGTGGAAGAAATGCAACCGGTAGATCTCACAGAGTCTGTGCAAGAAACTGATTCAATGAGAATCTAGTTTCTCCGTCCA 

C AGTTT CTC C AAACAG AAACT AAGGCCGACTTT AGGGGC TTGTCCAAACCTAGGCAAG CAACTTAACAAGGTG AGG CCATGACTCC 

ATGGCCTTTCCGTTCTGTTATATGCTGACTTAGACTAAAGCTCTCATACTTTAAAGTGCACAGAAATCTAGTTAAAATGCAGATTC 
TGATTCAGGTTAGGGGTGGGCCTGAGAGTCTGCATTTCTAACCAGCTCCCAGGCGATGACCACGCACGGGACAGGTCTGGGATCAC 
AgttTAACT AGCAATGGTGT AG AACACAG AAT CTG CAGCAAGAAGG C CAGCTTCCC AATCCT AGCTCTGCCACGG ACCAACTG AAT 
GACAGTTGCCTCGGTTTCCGAGTTTTCGTGAAGATGTAGTGAGTCATTACATCGTGAGGCTTTCGAGCAGCGTTCACTAAGAACTA 
GCTCTGACATTATTTATCGCATTCCTTAGAGCAAGCAGCCGGTGAAGTAGGGTTTGACGAATGAATAAGTGAATGAATGACCTTTG 
GAGAAAAATTGTTTCCTGGGTGACTAGAGTCCGAGAAGCAAAATGGGAGGGCCCGTGGGTGGGTAGGAGGCCCACCTCCTAGAAAG 
TTCTCTGCACCCGGTGGTCCAGAGGGCCTGGAGTGCCCGGAAGCCGGCCGGCTTGCGCTCAGCGGCCCAATGGGGCCGCGGGAGGG 
AGGGGAGAGCGCTCAGCCAACCCTTTCCGTCCGGGGCGCCGCAGCCCCGCCCCTCGGAGCGTTGCGACGTCCGAGCATTCCACGGT 
TGCTACATCGTCGCGAGGGGCGGGGCGCCTGTCAGGGAAGCGGCGCGCGCGCGCGGGCGGCGGGCGGGCTGGGGATCCGCCGCGCA 
GTGCCAGCGCCAGCGCCAGACCCGCGCCCCGCGCTCTCCGGCCCGTCGCCTGCCTTGGGACTCGCGAGCCCGCACTCCCGCCCTGC 
CTGTTCGGTGCCCGAGTATGGAGCTGCTGTGTTGCGAAGGCACCCGGCACGCGCCCCGGGCCGGGCCGGACCCGCGGCTGCTGGGG 
GACCAGCGTGTCCTGCAGAGCCTGCTCCGCCTGGAGGAGCGCTACGTACCCCGCGCCTCCTACTTCCAGTGCGTGCAGCGGGAGAT 
CAAGCCGCACATGCGGAAGATGCTGGCTTACTGGATGCTGGAGGTACCGCCCGGACGCGTCCCCCTCCCCCACCGCTCCCGGGTCT 
GGACACACCGGGGCCGCCCTGTCGGGACATCCCGGTCCCCACAGCAATCTGCAGGATGCTCCGAGGCTAAGACTCCCGGGGCCTGG 
CCTTTCACTAGGGCACCCACGCCAGCTGCCTCCCTTGCTTTCCCGAGCCCTAATCGGCTCCTCCCGACAGTGACTGCCAGTCACTT 

ggcaccctaactgtgcctctcttcgggccgagcaaacgggaccaaggacactctctccccttcggcttctcacagcgtctcccgct 

TCCCTCCGCCTCCCGGCCTTCTCCGGAGAGCGCGCCTGGAAAACCCTGGGCTCGGCCGCCCCCGCCCGGGAGCCGGTTCCTGTGTC 

tttcgcggggttctggcggggaaggcgatgggggtggcgcgcgccctgttccggccgacagggaaatgaaaagtgcaggaggcagc 

ggcaggagcctcctcccttcccctcgggtgtgtgcagtggtggcggtgatgggggtgaggtcccagctctctggctaccatgggtg 

acccttgcgtcccacttcccctcgctgtgggggaggggagtctccgtttggaatcctccgtgagcaagggctccttggctttacca 

CTCC CCCGTCAAGGGG AGAGGGGAGGAGG C CG CGC AGAGGAAGTGGGGGGCGT CACCTTGGGG AGGGCGCATCCTCCT C CTTTATT 
GGTCCTTGTCTCTCTAAGTAGCTTACCCTCTCTGCCGTTTTTGCTCCCTATCCCACCTCACTTCAGCGCTCCCACCCCCCCGCTGC 
TGTGTTCCCCACGCTCCAGACCCAGCAGTGACTGTGCGCCCTCCCCCAGGTATGTGAGGAGCAGCGCTGTGAGGAGGAAGTCTTCC 
CCCTGGCCATGAACTACCTGGATCGCTACCTGTCTTGCGTCCCCACCCGAAAGGCGCAGTTGCAGCTCCTGGGTGCGGTCTGCATG 
CTGCTGGCCTCCAAGCTGCGCGAGACCACGCCCCTGACCATCGAAAAACTGTGCATCTACACCGACCACGCTGTCTCTCCCCGCCA 
GTTGCGGGTGCGTGTGTAACTCCCCCCACCCCCGACACGTATTGTCTCCCCACTTTCCAGGAAAAGGAAAGCTTGAGATATCAGAG 
G CT TTCTGCCCCCTGGAGAGGAAGCAAGGGGATCAGGACCTTTGGGAAAGGAATTGGGGTGGAACAAACGATGGGGCATTGTGGTG 
TGATGGTTAGTATCACTCCCGCCCAGGCTTGAGCTGCAGGCAGGCATTAAACCCCCTCCTCCTGACCTCCAGGGGATGCCACTCCT 

TCCTGGTCTT TCCCCCAGAT AG CAACAAGTCAAATTGCATGTCTACACT CACT AGT ACTTTGCCTCTGGGTTT ACG CAG CCACCAT 

GAGTTATTTATTGGCAGCAGAAGGGCATGCCTGCACACCCCCACTGGAGTAGGGGAGTGGAATGTGCTTCATGTGGGGGAGGGGGT 

TTTGCCTTGGTTGAGTCTTTATCCTCATGTGGACTTTGTGATAGAAAAGCCTCCCAGAGCCAATTAAAGCCAGGCCCTGATTGCTT 

taaggaagggctgatgtatttcatcccaccttctttgcttcctcttatatcccggaagaaacagcttcttcctaatccttcctcgt 

cctcattctgaggaactggagcagctgctttgggcctggtggaaacagctccctcttccccccttagcccaaggcccaagctgagg 

gacagacagggaggtgagctgcatctgcttccgatgtgataatggtgccccctcccctggcccgccctctctgaccaaggtctttc 

ataaccctgtggggagctgctgtcactcctgtggtttgggaagtggctccctgggcctcttgctggaaacttgggctgggctcagg 

ccgggcaggaaagtcaccggttctgtcccgcctcagaaggagcctggggaggaggcgggggagctgctggatctggaagaggttat 

ttaggacatgcagattgtctcctagggaggctgggggagagggtgggtgagctggcaccttcctccaccttgctctgtggcgggcc 

aagtcttctgctgaccctgagaggagtctctgggccccatctcccagggaggagggcagcaagcaggctgctgtgattggctggca 

gggaagccagggtactggggcccccgactgctgtgagtcgaggaacaggattcctcttcctgccaagtagctcagagatgggagta 

ggaggccagagttgggaatccaggaggcgccacagctctttgtgatgaatctggtagtttttggcaagtctgaaggtggagctagt 

ttccagggccagagagcaagatgtttttggaggggttggggctggaaggtagaaggggaacttcctttttgtgaaaagatggaggt 

ggtttgtgtgcccacgtatgagggtttttcagtacaggcaaaaagtactcttccctctgcctgagctgggggtggagtgcccaaaa 

gacttcctagaaggtcaaggttggaagggacctctgagaactccagttggtccaaatccgtgtgcagcagaggaggctgaggccca 

aggaaggagggcaaggtcctgcctcagcatcgcactgagcagatgagtgtagaacctgggtcttctagctagaccaggttgcctta 

aaagtcaggaatgtgatggccgctgccacctactgaagctaagcactcccaggggtgtgttctccaccagttaacactgggattct 

ctggttgcctggatatggggaaaggtggccactttccctcaaacacaaccccttgcctccccatagggagagtcccactcccagtt 

gccttccagatgcttccttagaagctgagtcccttctgtttactgctgagttaggagttggctcctgggacatgcactaggggtag 

cgttgtaatttatctgtctcacttctggctccaggccaggctattttctctggggctctgtgagggtaggggttgatttgagaggc 

tgacacctaagctggggccaagagagagacagctgtggctggggcctggaagaggttgggtggggttgccatttctgcctcaataa 

ggagtcaaacccacaagttccttcctgagataaaacaatgaagaaatcctcatgtgtgcaactcagaaatggggccaggtctggga 

acccatgacgagtggactggggtggagctcccagccttctcccgagacctagtactggcaggtaggcttgggtaggtgaggatagg 

gcttgatccctctggaatcatttggagccatcctgtctggcttggcctctacctatcctcctgaaagtcaagtggcatggggcact 

acgggttccagctaaagggggtggggtggggtgctatacctcaggacccatccctgatatcctaccaaggggatgtggcttgggtt 

gggcaatctcccctttgaggaacctgagaaaaggctctgtggctgtcattggaggagtcatactcccttctgttgattcaagaagt 

gtggacttggctgggatgcagagttgcaggggaagctagtggtgatctcccctttcacaaatccttggggttgagagagtctttct 

gcttcatcccagaagagagcccagttcatggtgatgctgtggtatctgctgcttccgtctttcagccctggctggagaaatcctca 

gagccctgaatgaagtcaggagaaggcctggattattggccccttaaacataaccagacaggattaaaagggataatccatgtaaa 

gcatgttgtcctggcacctagtaaatgatcagtaagtgctcaaagcacatgcctcctcctcttccctgccttgaactccatggtgc 

ccggccttaaaatcagaaacagaactggggtcttgggctttaaaagtttgatgggcttccctgcctgagactttgagacttctgct 

ttgctccctcctcttctcttctccagccactgaccccaccctttccccgctttttcaggactgggaggtgctggtcctagggaagc 

tcaagtgggacctggctgctgtgattgcacatgatttcctggccttcattctgcaccggctctctctgccccgtgaccgacaggcc 

ttggtcaaaaagcatgcccagacctttttggccctctgtgctacaggtaagagccctatgcacatttttgccaaattggaaaaatc 

agaagacttataagggtgagaggtaactgaagattctggtttatactgtcaaaattcctttgtgaaaattataccccctctgagcc 
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CCCAGTCTCAATGCAGAAAAGCAGGTTATAATCAGCTATATGGGATCTCAGACCCCTCCAGTTTGTAGTGGGGACACTGAGGGTAT 
AGAGAGAAGTGACTTGCCCAAGGTCTCACAGTGAACAGGTTGGGAACAGAACCCCAGTCTCTTGGCCCTAGTTGTGTTCCCATACT 
AGGGAGTGTCTTGTCTATTCCCGGGACCTATGGAAACTGGCAGTTGGTTCTGATCTCTAGGAAAGATACTCTTTCCTGTCTTCCTC 
CCTTGCTGATATCTTGCCCCACCCACTGCTGGAGTTTTCCAGCATGTCCTCTGCTCTACTCATGCTGCCTGGCACTTTCCAAGGAG 
5 TCGGAAGTCCATGCTGGCCGTTATCCTTCAGGTTTCCTTCTCTCATGGTTCCCTTTCCTCCTCTCCAAGATTATACCTTTGCCATG 

TACCCGCCATCCATGATCGCCACGGGCAGCATTGGGGCTGCAGTGCAAGGCCTGGGTGCCTGCTCCATGTCCGGGGATGAGCTCAC 
AGAGCTGCTGGCAGGGATCACTGGCACTGAAGTGGTGAGTGCTGGGTAGCTGGGCAGCAGCCTCTCCATTCATAAAGTAGTGCTAT 
GCCCTGAGCCTCCAGTAGAGGGAAACCTCCAACCCCAACCTGGTCCCAAGTCCTGGTTTCACAACCTTGGGGCTTTGTGGCTTTTT 
ATCTCCTGCCTTGGTCTGGGGAAGAGCAAGTATCTTGGGTGGGGTGAAGGGCACTGGCCCTAGGGGTTCTTTTCTTGCCAAGTGGT 
10 GTGCTGGAGTGGGGGTGGGGGGTTTGGTGTCAGATGCAGGGCTGCTCTCACACTCCCTTGCCACATCCTCTTGCTAGTTTCTGAGA 

actaaagagcgattcctggggccgggctgtggcctaacctccccagacttccccatgtgttgggagctgtccttcccctgcacctg 
ctgccagatgctatggggggagtgtttgctcctcactcttctcccatgttcccaggactgcctgcgggcctgtcaggagcagatcg 
aagctgcactcagggagagcctcagggaagccgctcagaccagctccagcccagcgcccaaagccccccggggctccagcagccaa 
gggcccagccagaccagcactcctacagatgtcacagccatacacctgtagccctggagaggccctctggagtggccactaagcag 
15 aggaggggccgctgccacccacctccctgcctccaggaaccacaccacatctaagcctgaaggggcgtctgttcccccttcacaaa 

gcccaagggatctggtcctacccatccccgcagtgtgcactaaggggcccggccagccatgtctgcatttcggtggctagtcaagc 
tcctcctccctgcatctgaccagcagcgcctttcccaactctagctgggggtgggccaggctgatgggacagaattggatacatac 
accagcattccttttgaacgccccccccccacccctgggggctctcatgttttcaactgccaaaatgctctagtgccttctaaagg 
tgttgtcc ctt ct agggttattgcatttggattggggtccc tctaaaattt aatg catgat agacacatatgagggggaatagt ct 
20 agatggctcctctcagtactttggaggcccctatgtagtccgtgctgacagctgctcctagagggaggggcctaggcctcagccag 

AGAAG CTATAAATTCCTCTTTGCTTTGCTTTCTGCTCAG CTTCTCCTGTGTGATTG ACAG CTTTG CTG CTGAAGGCTCATTTTAAT 

ttattaattgctttgagcacaactttaagaggacgtaatggggtcctggccatcccacaagtggtggtaaccctggtggttgctgt 

TTTCCTCCCTTCTGCTACTGGCAAAAGGATCTTTGTGGCCAAGGAGCTGCTATAGCCTGGGGTGGGGTCATGCCCTCCTCTCCCAT 
TGTCCCTCTGCCCCATCCTCCAGCAGGGAAAATGCAGCAGGGATGCCCTGGAGGTGGCTGAGCCCCTGTCTAGAGAGGGAGGCAAG 
25 CCCTGTTGACACAGGTCTTTCCTAAGGCTGCAAGGTTTAGGCTGGTGGCCCAGGACCATCATCCTACTGTAATAAAGATGATTGTG 

AAATAAAACTGGCTTTGGCTTCTTGGATTGGTGTGTGGGTAAGTCTATTTCTGCACTGTATGAGGTAAGGAGGTGGAAGTCAATGG 
TCTAAAGCAGGGATCATTGAGCCTTTTCTGTAAAGGGCTGGATATTTAGGCTTTGTGGGGTACATGGTCTCTGACCCAAATATAGT 
CAGTTCTGCTTTATAATGTGACCTATGCGTTCCTAAAAATCACTATGCCATGCAAAATTGCACAATAAAGACCACAGGTCTCATGG 
GAAAAATGGGGCTTGAAGCACAACACTCAAATGAGTGACACATTTAAAAAAAAAGGATAGCTTGGTTTTTACATATGTCAAATGGT 
30 TGAGAAATTATATCACAATAAATATGGCCTTTTATCTTGAAGACATGCACTTTGCTTTTGGAAGTGGACGTCGGAAGGGTTGCTCA 

ACACAGGTGGGGAGATGAGTGAGGTAGCTGGTACATGTTTAGGTGTGAGTTTTGTGTACTACTTAGGCTTGGTTCAGCTAGATACA 
GTTTCCCATATTCACCTACTATTTCTCGAGGATGAAATCACACACAAGCAAACATGAAGTCTGCGTTATGATCAAACTGTTCCCAA 
ATATATTAAATGGGTTGGAACAAATGCGCAATTTCGAAAGCAAATAACAAGGGTTATAGCAGGATTATACTTAAACTCTGCTGTTG 
TAGCACAAAACCAGCCACAGAAAACATGTAAATGGGTGAGCATGGCTGTTCCAACAAAACTATTTATGGATGCTGAAACTGGAATT 

3 5 TCATGTAATTCCTACCTATCACAAAATACTGTTTTAATTTTTTCCCCATTTAAAAATGGAAAAATCATTCTTAGCTCATGGGCCAC 

ACAAAAATGGGCACTTGGGCTGGGTGCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCACCTGAG 

GTCAGGAGTTTGAGACCAGCCTGGCCAACCTGGTGAAACCCCTTCTCCACCCCGTCTCTACTAAAAATACAAAAATTAGCCAGGCG 

TGGTGGCACGCACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCTCTTGAACCATGGAGGCGGAGGTTGCAGCGAGC 

CGAGATCATGCCACTGTACTCCAGCCTGGGCGACAGAGCGAGACTCCGTCTCAAAAAACAAATCAACAAAAAAAGGGGCACCTGGC 

4 0 CCTAGTTTACTAGTCACTAGTCTAAAGCTTTCATTGGCTGAAAAGCCAGAAAGGGAGCCTGTTTGATGCTAGCTCTGATCTAACCA 

ttcttgggcccagccttattctctggccttttttttttttttttgagacagtcttgctccgtggcccaggctggagtgtagtggcc 

CCAATCCTGGATCACCGCAACCTCCACCTCCCAGGTTGAAGCGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAAGCAC 
ACGCCACCACACCCAGCTAATTTTTGTATTTTTAGTAGAGAAGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGAACT 
CAGGTAATCCACCTACCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCAAGCCCAGCCTCTCTGGCCTTTCTTGACT 
4 5 CTTATCTCTGCTTTCCCCAAGGAGTTTTCTCTTGTAGTCCTTTCATCCACTGCTGAGACACGACCATCTTTGGACAACCTGCTCCT 

GGCTGCTGTAGCCTGTGATGGGGGAAGGCAGAGGATGTGTCCCCTGGGGGCTAACAAGGTGAGTGCAGCCTGGAGAAACAAGCTTG 
GAGATCAAGGGAGGTGGGTCCTATATAAACAGGACAAGAATGTCCTCCGTCCTCCAAATACTAACAGGAGTAATGCCTACCTCCAT 
T GACTACAC CAAACACAGAGGTT CAAT AAAT AT CTGTCTTTGCCTTT AT CCACAGTGACCTG ACACAATAG CCATAG AAAAAGT AC 

tcacaccaagccccagctggggactgggaatgctagcatatggtatctcaagttggctctcagaactaaacagggataagggccta 

50 GAATGGAAGAGGGAACCAGCCAGACCCTCAGTCCTTCCTGTCCTGGACTGGGAGCCACAGATGTCCCTGTGATCTGTCACTGCCCT 

gatctgggtcttcagccattaaagctcagtgtcatcttcagtcaccaacgggggtcttggtgtccttccaaacccctttggccagg 

ACAGCTGACTGTTTTCCTCACTCCACGGTGATGGGAACATCTTCCACATCGCGGGGGACTGCACTCTGAAGCTCACGCCTGATTTC 

GGGCGATAGCTGTGGATGGGGCTGCAGCCGGAGCAGTTCTAAGAGGGCCTCTTTCTGGTCTGTGGCCAAGTCGGCCTTGTAGCGCT 

ggaccaaagtcaggaggcactggtgccacagcacaggcagttcacgcttctctgtccggaaccccaggaagtggaagactagggca 
55 tccagcacccggtaaggcagtgcatacttcttatccagcagcagtcgcaggaagatgctgttggcaccgctgtattccatctcagc 

aattttcagcatggccgcactagtgggaaagggaggtggggtagagtaagcagggaaaacattggaagaaggatcctacttctccc 

tatactcccttgacctcagtcaccatctctacagggatccacccaaatctctatctctagcatagactgcttgtttcagtaaccaa 
ctagagtatggtccaaacatctcaacgtctccaccctaactactttcttcctgtgtttcctactcatttgtttatctatttactga 
60 gaacttactttatgccaggcactcgggccctgttgttgcacaacttacattgagggggataatgatacacctactcattggcttaa 

acaagcacaaacccaaggctttccttagctccttctccactctgcccattcccaagtcctggcaattccactatctggatatccac 
tgaccagcccccttccacccccagcaatactacctggagtgcaacacagggatggagcacttggtgatgatgctacccacaatgat 
ggcttcccggagggtacaagtgccagactcgcacagtggaatcaggatccctagggagagtcaaagggcagccactgtgagcccag 
gatgagaaaaaggagttacagcaggaagcattcccacccagcccagggacagctagcaatttcccacaccaggcctgctgtgttcc 
65 ccatagaagctccagcccttccctttcttccgtgcctctgggatcccacctttgaaccaggctccaggtttgaaaagggccttctt 

gagagccatgtagagatggaagttgagtcgtttgtattcagcaacgtcatctcgtactcgagggagcaggacaaggttgtagaagc 
gctgggccatgcgttccttcaggttagaggcaaaaatcctagtgggagttaagcgggggaagtttccaactcacacgacagtctgg 
acccggcccattaaatatcaccatggatagtgcatacaagaggttttaaagtaaaatatgggacctttctttcagtgggggatgtg 
tgggagctgtgtgcatgcaacacccatcagcttagagagagaataggaggggcaatgagatatacccaaatgaggagcaccgtttg 
70 tctgtgggagagccagagctcgtgcaaactgatggctactcagcatcagttcgattctgctagccctgagcatgcctgggcagtca 

cagacttctgagggtcctgctacagggttgtatcccagtggctataaaagcctctcccctagaaattcatcacagagggttgtatc 

C CAGT AGCTATAAAAG CCTCTC CCCTAGAAATTCAT CACGG AGGGTTCCTAACTGGCTAACTGGGTCTTGGCCC CAAAAAATGACA 
CAGGAAAAGCTAGAAAAATGATGCTATAAAGTAGCACAGAGAGGGCCCTGGGGCAAAGCTCAAATGCCCTGGGGCCAGAGGCAAGG 
AAAGCCTGTCCGT CCCAAACTC AGCCTGCACCT AT AAACC CAAG G CCCCCG AACCCC CAGCTACTCTACCTGGTGG CCTGGT ACAT 
7 5 GGCAGCTGCAGTCCAGGCCTCCGGCTCTGTGACGTAGAGGATTTGCTCCCAGTTGGAGAGTGCAGGGATGATCTTAAATG CCTTGG 
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gcagttttccactgcggtacttagataatacctagggatgagggaggtaaaacaatcatcgtcatccacatatggcaagcttgctg 
tgggctaggaacttgtctgggtgcttttaatatattaactcattgcatccccacaataacctataaggaggtgccattattatgct 
cattttacagatgaccagtgagagttccagtaaccgacccaaggatgccaagtcatttacaggcagagcaggaatctgaacccaca 
cactctgcctcttaggtctgttttctactcccatgacttctttagtatgcgatgcaggcaaaaggcaaaaaagcctgtggcaggag 
5 cccacagcccccaaaggggtcttccaccatggctcccctctcagctcttacctcccggacccccctgtacacttctaggacccggg 

ggtccagctggggcatagggaagcccgacacctctgacatgactgtctcaacctctgtctgcttctcagtcagcttctccatgatg 

ATGTCAG CCAGGGTG CG C CTAAGAGGGGAAGTGCCAAGAGGAGGGG AG AG AGGGGG CAAG G AGCACTGTGGTCACTG TCCAGGAAG 
CTCCAGACTCCCCACAGTCCCCTGTGAGCACCGCCATACTGCGATCCTGCTGGGATATGCAGCTTAGAGTTCTCTCTCTGTGCCCA 
TTCATCCACCACAGACAGAATCACTGCAGGGTGCAAAGGAACTGAAAGTCATTCCATTTAGGACAAAGCTAGCAGTTGTACGGAGG 
10 TTATTATGAACCTCAACTCTGAAGTCAGTCTGCCCAGGTTCAAATCCTGGCTCACCCACTCCCTGGTATGATCTTGGGCATGTTAC 

TTTACCTCTCTATGCCTCTGTTTCCTCATTTGTAAAATAGGGATAATAACGGTACCCACCTTAAAAGATTAATGGAAGGATTAAAT 
AAGTTAATGTCTGTTCATTACTTGGAATGGTCAGTACACAGTAAGCGTTATCTATGGAAATATTTCTAAGACTGATTATATTCTTT 
TCAGCCTCCTTAAACAGTATTGTTGGGTGTATCAAACATAATCTTATCTTAATGATTCAGAATTACCATCGCCTTGAGCTGTCATA 
TAATACTAGCATCTTCAGAGGCTGCTGAAGTGTATTTATTTATTTTTTTTGAGAGAGAGTCTACCTCTGTTGCCCAGGTTGGCATG 
15 CAGTGGCACCATCATGGCTCACTGCAGCCTCTATCTCTCTGGCrCAAGCGATCTTCCCGCCTCAGTCTCTCGAGTAGCTGGGACCA 

CAGGAACATAGTACAAGGCCCAGCTAGTTTTTTATTCTTCTGTAGAGATGGGGTCTCCCGATGTTGCCCAGGCTGGTCTCACACTC 
CTGGGCTCCTGCCTTGGCGTCCCAAAGTGCTAAGATTACAGGTCTGGGCCACCATGCCCAGACTGAAATGTATTTAAAGCTGCTTC 
TCAGTTGGGCGCAGTGGCTCACGCTTGTAATCCCAGTACTTTGGGAGGCTGAGGGAGGTGGATCACGTGAGGTCAGGAGTTTGAGA 
CCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAATAAAACAAAAATTAGCCAGGCGrGGTGGTACGTGCCTGTAATCCCAGC 
20 TACTCGAGAGGCTGAGGTTGCAGTGAGCTGAGATCATGCCACTGCCCTCCAGCGTGGGTGACAGAGTGAGATCCTGTCACAAAACA 

AAACAAAAAACAAACTGCTCCTCTTTTCTGAGGTCCTACT CAATGC CAGGCACTG AGTTTGGG ACTTTTCAGTCCT AGAGT CAGCG 
CAACACTTATAGGACACGGAAACTTATGCAGACATGGGAACTGGGCCTCAGGTTAATAACTCACCCAAGGCCTCACAGCTGTCAGG 
TGGGGGTAAGAGTCAAACTCAGGTTTTTGGAAGTCTTGAGTTAAGGTGCTTTATAGTACCTTATAATGTGCCCCCAAACTAAATGG 
CCTCTGATTGTTGAATTCATGTGGATCTAGGCTTGCTTTCTGAAGATGCCAGCTATCATTTCTTACGACTGCCAGGAGTTCTGATT 
25 ACTTCAAGGAGCTTGTCTACTCTATTTACTACAAGCTGGAAAAGCATTCTGCTAAATTGGTCAGCATTATCAGTGAAGTAGGAGTT 

ATGAGGTGCTGAGTGAGAACCTGAGAGGCTCTCTGGGGGGACAAGCCCAAGTACATACTTTATGACATATATTTCAACTGTTAGGC 
ATCAATCTGGGAGAGGGGCTCATTTTCATTTCTTCATTCTGCATTTTCAAATAAGCTGCCACAGAATTTATCAGCCTCCCTGTCCT 
TTTATAGTATGATTAGCAATGAGATGCATTAGCCCAAAACAGCCTAAAGTATCAGGGACACCATTATGTTAATATCACAGGGTCAG 
AATGAACTGGTTGAGGACCCTTATCCTAGACTCCACTCCCAAGGGCCAAAATTTATGGGCTCAGGAGTTTGACCACAGGCAGTCTA 

30 aatgcctgcatgttttggagctagcatttattatagatgggaataaattagtggtcctgactaggggcagtcttgcctcccagagg 

ACATTTGGCAATGTCTGATGTCATTTTTGGTTTTCACAACTGGGGGAAGGTTGCTACTGGAGTCTAGAAGTAGAGATCAGAGATAT 
ctactaaacctcctacactgcacaggacagcctccacacacacacaaaattacccagcccaaaatgtcaataatgctgaggttgaa 
aaaccttggcttaaatgaagcttaggatatgaagacttgtccaaggaagttgagcttaccgctaaaaaaactaagaataccaaaac 
caaatgcaataggatggctctccccagaggtgtaaaaggggcctggaactgtttccctggcaactgggcagttgtacaacaaatgg 
35 acataaggacacaatgttttttgaggctgggtcattcctactcacagtggtcctttgaggatgggccagttttgtcaaggtggtcc 

CCTACAGCTAGCAACTCCAGGGCCCTTTCCAAAGGTAGGGAATCATAAGTCTGCCAGGGAACTTGTTTTCCTGrGGGAACTTTCTA 

CAAGGACTCATTATCCCAAATCCCCAGGCCTACCTGGCAGGAGGGTTCTTGTTCATGAACATCTCTATGGCACGCTCATCCTCAGG 

GTCCACAACCACCTCTGCATGATGGCCCGCTGCTGTCATTGTGGCAGCCTTCTCCAGGGTGGGCCACTCCTCGTCCTCGTCATCTG 

ATCCATCCTGAGGCATTCTTGGACCTAGAAGAGGGGAGACTAAATGGATGAGCACAGCAAAAGGTAGCTGAGGGATTTCGTCAGTT 

4 0 TAACTTTAGCCATTATGTAGTACAGGCCTCACATGTGGTTGTGATAGACGCAGGTATGTGCAGTGAAACAAATGCATTAGCTCCCT 

GTCCCC AGGG G CTTGCAATCATGCTTGAG AAACAAAATGTAT ATACAGGAAACAATAAGAAAAG CAATGG CCAT AAAT AAT AGTT A 

GGCTGGATCTCAGCTCACTGCAAGCTCCGCCTCCCGGGTTCATGCCATTCTCCTGCCTCAGCCTCCCAAGCAGCTGGGACTACAGG 
CATAAGCCACCAGCCCGGCTAATTTTTTGTATTTTTAGTAGAGTTGGGGTTTCACCATGTTGACCAGAATGGTCTCGATCTCTTGA 
45 CCTCGTGATCCGCCCGCCTTGGCCTCCCAAAATGCTGGGATTACAGGGCGTGAGCCACTGTTCCCGGCCTGTAGAAGGAACTTCTA 

AACACTAT AC CCATGTT AACTGTTT AATCCTTAT AAACCCAAG AAG TGGCGGG CANNNNNNNNNNNNNNNNNNNNACGGTGGCTCA 
CGCATGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCAGATCACGAGGTCAAGAGATCGAAACCACCCTGGTCAACATGGTGAAA 
CCCCATCTCTACTAAAAATACAAAAATTAGCTGGGCGTGGTGGTGGGCGCCTGTAGTCCCAGCTATTTGGAAGGCTGAGGCAGGAG 
AATCACTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCAAGGTCACGCCACTGCACTCCAGCCTGGTGACAAAGCGAGACTCCGTC 

5 0 TCAAAAAATATATATAAAATTAAAAAAAATAAAATAAACCTTCTTATGGAACAATGGCAAATAAATAAATAAATAAGAATAAACCC 

AAGAAGTGGATACTATTACTATACCCAGTTTCAAATGAGGACATTGAAGCACTGAGAAGTTGGGTAATTTGCCCAAGACAGGTAGT 
CTGGGTCTAGACTGCATTCTTCACCACTATTCTACACATATTCGGGTTTGATTATATGCCACAATGAGTAGTAGAGACAACATATG 
CACTTAAAGGATGAGTGGTGAGGACAGTTAGGAGCTGGATGGGCAGTTTGGGAGCAGAAGGAGTGTGTTCCAGACGCAGAGAAAAT 
AAGGCTTGGATATAAGAGTCTCCTAGGCAATAGCAAGAAATAATGCTAGGTACGTGGGAAAGGTGAAGCCAGACTGGAGGGCCTTT 
5 5 AAATTCAGGCAGTAGAGTTCAGATTTCAATCCACCAGTCCATTTAAATACATGAAGTTGGCTGGGCGTGGTGGCTCACGCCTGTAA 

TCCCACCATTTTGGGAGACCAAGGCGGGTGGATCATGAGATTGGGAGTTCGAGACCAGCCTGACTAACAGGGAGAAGCCCCGTCTC 
TACT AAAAAT ACAAAATT AGC CGGG CTTGGTGGCG CATGCCT ATAATCCC AG CTACTTGGGAAGGCTGAGG CATGAG AAT CGCTTG 
AACCCGGGAGGTGGAGGTTGAGGTGAGGTGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGGCAACAACAGCAAAACTCTGTCTC 
AAAAAAATAAATAAATAAATAAATAAAAATAAATAGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTAGAGAGGCCAAG 
60 GCGGGCGGATCACGAGGTCAGGAGACTGAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGC 

CGGGTGTGGTGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGTGTGAACCCGGGAGGCGGAGCTTGCA 
GTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGGCGACAGAGCGAGACTCCGTCTTAAAAAAAAAAAAAAAAATGAAGTTAGTC 
CATTTAAATAACTTCTGTTTTTGGAAGGCTACATGTCTGGGCATCTGGAAAGGGGTCTAATAATCCAAGTGGGGAGCTATAATGCT 
ACGTATCAATAGGTCATTAACAACAAAGGCAGTGTGTGATAAACACTAAATAAGGGGGAACAGACATTTTGTCTCCACGTTCCAAC 
65 GGTCCCCCAAATTTGTACTTTGTAGGTGGTTCTCCTTAGTGCCAGACCCTAACTCCAGGTGTCTCCTGTAAGCTGCTCTTGGATGA 

CTCACAGGCACCTCAAATCTCACCCGTTATCAACTAAACTAATTTTCTTTCCCTCCTAGGTCTACACTGCTAACCATCCACAGCTC 

AGTAAACGGCACCATCGTCCACCCAATGCTAAGCCTGGGAGG 
HUMAN SEQUENCE - mRNA 

70 GCGCCTGTCAGGGAAGCGGCGCGCGCGCGCGGGCGGCGGGCGGGCTGGGGATCCGCCGCGCAGTGCCAGCGCCAGCGCCAGACCCG 

CGCCCCGCGCTCTCCGGCCCGTCGCCTGCCTTGGGACTCGCGAGCCCGCACTCCCGCCCTGCCTGTTCGCTGCCCGAGTATGGAGC 
TGCTGTGTTGCGAAGGCACCCGGCACGCGCCCCGGGCCGGGCCGGACCCGCGGCTGCTGGGGGACCAGCGTGTCCTGCAGAGCCTG 
CTCCGCCTGGAGGAGCGCTACGTACCCCGCGCCTCCTACTTCCAGTGCGTGCAGCGGGAGATCAAGCCGCACATGCGGAAGATGCT 
GGCTTACTGGATGCTGGAGGTATGTGAGGAGCAGCGCTGTGAGGAGGAAGTCTTCCCCCTGGCCATGAACTACCTGGATCGCTACC 
75 TGTCTTGCGTCCCCACCCGAAAGGCGCAGTTGCAGCTCCTGGGTGCGGTCTGCATGCTGCTGGCCTCCAAGCTGCGCGAGACCACG 
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CCCCTGACCATCGAAAAACTGTGCATCTACACCGACCACGCTGTCTCTCCCCGCCAGTTGCGGGACTGGGAGGTGCTGGTCCTAGG 
GAAGCTCAAGTGGGACCTGGCTGCTGrGATTGCACATGATTTCCTGGCCTTCATTCTGCACCGGCTCTCTCTGCCCCGTGACCGAC 
AGGCCTTGGTCAAAAAGCATGCCCAGACCTTTTTGGCCCTCTGTGCTACAGATTATACCTTTGCCATGTACCCGCCATCCATGATC 
GCCACGGGCAGCATTGGGGCTGCAGTGCAAGGCCTGGGTGCCTGCTCCATGTCCGGGGATGAGCTCACAGAGCTGCTGGCAGGGAT 
5 CACTGGCACTGAAGTGGACTGCCTGCGGGCCTGTCAGGAGCAGATCGAAGCTGCACTCAGGGAGAGCCTCAGGGAAGCCTCTCAGA 

CCAGCTCCAGCCCAGCGCCCAAAGCCCCCCGGGGCTCCAGCAGCCAAGGGCCCAGCCAGACCAGCACTCCTACAGATGTCACAGCC 
ATACACCTGTAGCCCTGGAGAGGCCCTCTGGAGTGGCCACTAAGCAGAGGAGGGGCCGCTGCCACCCACCTCCCTGCCTCCAGGAA 
CCACACCACATCTAAGCCTGAAGGGGCGTCTGTTCCCCCTTCACAAAGCCCAAGGGATCTGGTCCTACCCATCCCCGCAGTGTGCA 
CTAAGGGGCCCGGCCAGCCATGTCTGCATTTCGGTGGCTAGTCAAGCTCCTCCTCCCTGCATCTGACCAGCAGCGCCTTTCCCAAC 
10 TCTAGCTGGGGGTGGGCCAGGCTGATGGGACAGAATTGGATACATACACCAGCATTCCTTTTGAACGCCCCCCCCCCACCCCTGGG 

ggctctcatgttttcaactgccaaaatgctctagtgccttctaaaggtgttgtcccttctagggttattgcatttggattggggtc 

CCTCTAAAATTTAATGCATGATAGACACATATGAGGGGGAATAGTCTAGATGGCTCCTCTCAGTACTTTGGAGGCCCCTATGTAGT 
CCGTGCTGACAGCTGCTCCTAGAGGGAGGGGCCTAGGCCTCAGCCAGAGAAGCTATAAATTCCTCTTTGCTTTGCTTTCTGCTCAG 
CTTCTCCTGTGTGATTGACAGCTTTGCTGCTGAAGGCTCATTTTAATTTATTAATTGCTTTGAGCACAACTTTAAGAGGACATAAT 
15 GGGGGCCTGGCCATCCACAAGTGGTGGTAACCCTGGTGGTTGCTGTTTTCCTCCCTTCTGCTACTGGCAAAAGGATCTTTGTGGCC 

AAGGAGCTGCTATAGCCTGGGGTGGGGTCATGCCCTCCTCTCCCATTGTCCCTCTGCCCCATCCTCCAGCAGGGAAAATGCAGCAG 
GGATGCCCTGGAGGTGGCTGAGCCCCTGTCTAGAGAGGGAGGCAAGCCCTGTTGACACAGGTCTTTCCTAAGGCTGCAAGGTTTAG 
GCTGGTGGCCCAGGACCATCATCCTACTGTAATAAAGATGATTGTGAAATAAAACTGGCTTTGG 

20 HUMAN SEQUENCE - CODING 

ATGGAGCTGCTGTGTTGCGAAGGCACCCGGCACGCGCCCCGGGCCGGGCCGGACCCGCGGCTGCTGGGGGACCAGCGTGTCCTGCA 
GAGCCTGCTCCGCCTGGAGGAGCGCTACGTACCCCGCGCCTCCTACTTCCAGTGCGTGCAGCGGGAGATCAAGCCGCACATGCGGA 
AGATGCTGGCTTACTGGATGCTGGAGGTATGTGAGGAGCAGCGCTGTGAGGAGGAAGTCTTCCCCCTGGCCATGAACTACCTGGAT 
CGCTACCTGTCTTGCGTCCCCACCCGAAAGGCGCAGTTGCAGCTCCTGGGTGCGGTCTGCATGCTGCTGGCCTCCAAGCTGCGCGA 
2 5 GACCACGCCCCTGACCATCGAAAAACTGTGCATCTACACCGACCACGCTGTCTCTCCCCGCCAGTTGCGGGACTGGGAGGTGCTGG 

TCCTAGGGAAGCTCAAGTGGGACCTGGCTGCTGTGATTGCACATGATTTCCTGGCCTTCATTCTGCACCGGCTCTCTCTGCCCCGT 
GACCGACAGGCCTTGGTCAAAAAGCATGCCCAGACCTTTTTGGCCCTCTGTGCTACAGATTATACCTTTGCCATGTACCCGCCATC 
CATGATCGCCACGGGCAGCATTGGGGCTGCAGTGCAAGGCCTGGGTGCCTGCTCCATGTCCGGGGATGAGCTCACAGAGCTGCTGG 
CAGGGATCACTGGCACTGAAGTGGACTGCCTGCGGGCCTGTCAGGAGCAGATCGAAGCTGCACTCAGGGAGAGCCTCAGGGAAGCC 
30 TCTCAGACCAGCTCCAGCCCAGCGCCCAAAGCCCCCCGGGGCTCCAGCAGCCAAGGGCCCAGCCAGACCAGCACTCCTACAGATGT 

CACAGCCATACACCTGTAG 
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Table 9 

MOUSE NOMENCLATURE 
ICSGNM Wnt3 

Celera mCG19162 

5 

HUMAN NOMENCLATURE 
HGNC WNT3 

‘ Celera hCG27972 

10 MOUSE SEQUENCE - GENOMIC 

nnnnjjnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnjinnn^nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NN^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNrWNNNNNNNN^ 

NNjg^NjINj^NMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

15 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

nnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNN*flgNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNlttTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'^^ 

2 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nitonni^jnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnitnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNN^ 

2 5 ^nWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNN^ 

NNlJNNNNNNNliNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ GG CTG C CAG 

3 0 CAACCAGGCCCTTCTGGGGCCAGTTCCCTCCGGGCAGATAGATCAGCTGGCCCCAGGGGTGCAGGATCCGAGGGGTCAAGCCCCCA 

GAGTGGCAGCTTTGTGTGATGGAATGAGGCTTAAACTCCAGTTGGCAACCTTCAGTACATTCATGGGGGCAGCCACCACTGTGTGC 

ACACAAACAAGCACCACTGTGCGCACACAAGCAAGCACCTCTGTGTGCACACGAGCAAGCACCACTGTGTGCACACAAGCCAGCAC 

CACTGTGTGCACACAAGCAAGCACCACTGTATGCACACTAGCATCACTGTGTGCACACAAGCCAGCACCACTGTATGCACACAAGC 

CAGCACCACTGTGTGCACACGAGCACCACTGTATGCACACAAGCCAGCACCACTGTGTGCAACCAAGCAAGCACCACTGTGTACAA 

3 5 ACAAGCACCACTGTGTGCACCCAAGCAAGCACCACTGTGTGCACACAAGCAAGCACCACTGTGTGCACACAAGCATCACTGTGTGC 

ACACAAGCAAGCACCACTGTGTACAAACAAGCACCACTGTGTGCACACAAGCATCACTGTGTGCACACAAGCAAGCACCACTGTGT 

ACAAACAAGCACCGCTCTGTGCACACAAGCAAGCACCACTGTGTACAAACAAGCACCGCTCTGTGCACACAAGCAAGCACCACTGT 

GTGCACACAAGCAAGCACCACTGTGTGCACACAGGCACATGTGCATGCTGCACCCCAGCTTTCTCTTACCCACCTCCTTCTGGGAC 

CCTGAAATCTCTGTGACTGCTTGGAACATGCTAAGAGGTCCATGGACACCACCCAGTCCTGTGAGTAGTAAGTACCTCCTGGGCTA 

4 0 GATATGACCCTCACCTATAGCAAGTGTCCGCAGAAGGCTGAGGTAGCCACTTCTAGGGACCCACAGCTGAGTTCCTGTTCAGTGCC 

CTGGTCTGTCCTGCAAGGTAAGGACATCAAGGATAATGACCATTAGTAATGGTGGAGAAACGAAGCATCTAGTCTAGTTAGCTGTC 
ACGGCCAAAAGGACTCTTAATTAGGCCACGTTAATCTATAGGAAGGGTCATAGTCAAAGAGGGTAAGTGAGCATGCAGCCCAACGA 
CAGAAAATCGGCCAGGGACCCCTTGGCTCCCCACCCACATCCTCCCAGCTCTCACATTCTGATGGAGGACAACAGGTAGAGACTAA 
CAGCTTTTCTGGGCCCTGGACTGTCTACCTTGTCTGAAGTCTACAGTGTCTGAAGTAGGTATCTGAACTTGACCCAGCCCTCTTCC 
4 5 TCGCCTTCCTCCTCCCACTCCTGAAGAAAGCTTCTCACAGACCAAAGAAGTGATCACTGGCATCGCCAGGCTCCTCTGGCAGCTGA 

GAGGCCGTCACGCTTCCTCCTTACTGGGAATATCTGGGTCGCAGAGGCCTCCGTATGACCCATACTTTCACCCCACTTACTCGTAA 
GGCTGGATTGGTGTCCCCAAATATGTCCAATACTTTGAGACGGGGTGGGGGTGGGGCCTCATGGCCATGGAGATTCCAGATGCAGA 
GGAGGGAACTCAGTGCCACCTTTGGCTGTAAGGAACAGCCTCAATTGGGATTAGGAAAATACACCATCTTGAATCATAAACAAACA 
AACAAACAAACAAATAAATAAATAATCTTGAATCACAAACAAACAAACATTCCAAGACGGGATTCTCAGGGCAGTTAATGTCTCAG 
50 CAGTGGCTCAAGAGACTCAGTTTCTCCCACCCTGGTCTTAAGTCTCTACTTTGGTCTCAGTCAGTTGTTCTCACAGCATCCAACCA 

AGATATAACAATACCCCAAAGCGGGGAAACTGGACAGCAATTTAGCGGACTGCTCACTCCCCTAAATACTTTCTAGAAATCACAGG 
TCCGTCAGCTGACTCCCCTTCGTGTCTCCTTTGAGTCGGTGTAGCCCAAGCCCTTGCAAATTGACTCAGACTAGTCAGCATTTATC 
TCTGAGCCAGGTGGGGGAGAACAAACTTGGTTCCTCATGTGCCTAAATAAAGCCTCTGCCTTTACATATACTTTTATATACATATA 
TGTGTATATATATCATCCTAGTCAGGATTTCTACTGCTGCACAAAACATCATGACCAAGAAACAAATGGGGGAGGAAAGGGTTTAT 
55 TTATCTTATACTTCCACATTGCTGTTCATCCCCAAAGGAAGTCAGGACTGGAACTCACACAGGGCAGGAAGCAGGAGGCAGGAGCT 

GATGCAGAGGCCATGGAGGGTGCTGCTTACTGGATTGCATCTCCTAGCTTGCTCAGCTTGCTTTCTTATAGAACCTGGGACTGCCA 
GCCCAGGGATGGCACCCCCCACAGTGGGCCCTCCCAGCCTTGATCACTAATTAAGAAAATGCCTTATAGCTGGATCTGATGGAGGC 
ATTTCCTCAAGGGAGGCTCCTTTCTCTGTGAGAACTCCAGCTTGTGTCAGGTGGACACAAAACCAGCCAGTACAGTTACTTGCAAC 
CATAAGTAACTCCAGTTCCAGGGATCCTGACCTCTGCAGGCATCGAGCAGGTGGATGGCATACATGCATACAGGCAAAACACTCGT 
60 ACGTGTAAAAGAAGATAAATCCAAAATAGTAATAATAATAAAAAGTAACTCAAAAGAACTTTCCTCCTCACTCAGCTCAGCTACTG 

CCAGGAACCATTTCAGAGCCAGCAGGCATCACCACTGCAGGCGAGGGAATAGGCTTAGAGAGCATAGGAAACATGAAACATGCCCA 
GGGTTGTACAGTACGAGGCAGAGCTGGGCTCTAAGGCAACCACTCAGACAGTGTCTCCCTGGACAAACAACCGAAATCCCATAGGA 
CAGATCCTGAGAGGCCAGCAATGCTAAGCAGGGTTTGCCCAAGGACCGCCCCCCACCACCTGTGACAGCTATAAACACCTGTTCCA 
GGATCTTTGCTGGTGAAGTAGCGAGGGCCCCAGCGACTGTCCACTGAACCATCTACTTGTGTTCAGACTCTTAGCCCCTAGAGCTC 
65 ATTTCTGGTCCAACCTCAGTTTCCCCACGGTGGCTGCTGTTGGTCATACTTGTCTGTGAAGGGATGGTTGGGGGCAGAGATCTGGA 

GGGTGCAAACCAAGCATGATGGGCAATTGTCTGCCCTATATCCATGGATCAGACCAGGCTACTCGATCCCCCCCCCCTTTTTTTTA 
AATAGTGTCCCCACCAGACTCTTCTCCCAAGAGTCTGGCTGGCTCTTAATTTTGCTGTTTAGAAACATTTGATTTTCTGAGGTATG 
CCTCTTCCAGGAGAAGGTAAGCCTCATAGACTCAGAACCCTGGGGCTCAGGCATGCTTACCTGGGGGTTACCTGCATATAGTCCTT 
CTTAGTGAACAACTAACTACACAGGACACCTATGCAAAGAACACCTGGGACCTCTGTAATGGCATGCACATGTGTGCACACCACAC 
70 ACACACACACACACACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGATCATTGTGGCTGG 

AGGGGCTGTCAAGTCTCAGATGCCTCCAGGTGTCAGTGACTTCTGGCCAGGTTGCTATGTTCTCATCTCAAGCCATCAGGAAAGGT 
GGGTGTTACCTTGAGGAAAACTGAACCCAACACTGGGGTGGACAGGTCTCCAGGAAGCATTAAAGTGCCTTAAAATACCACACGGA 
ACATAAACCCAGGGCCCTCTCATCTGGGATCTCAACACCCTCTCTAAGTCTGTCAGCCTACTCTGTTCTTGGTGCCAGAGTTCTCC 
TGAGTTCAGTTGGATAAAGGGCAGCACACAGCACACAGGCTTAGGTGTGCCATGTGTTAACTCCATGGCAGTGTTAGGGGCTTCTG 
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GCCAGAGCCTAGGGTAGGGGTTGGCCACTGATGGAGGTGGAGAGACTCTCCAAAGAGATGCTGATGTGGGAGTCCTACAAGGGGCG 

ggggcggggtgggtgggttggcctctgatactaggacatgttagggggagaggagtgcccttgtcacagaaaaaagaagaaagcca 

GTGTTTTTTTGTTTGTTTGTTTGTTTGTTTTTTAACCATCCAAGTCAGCTTTGTGTAGTATTAATGTCTAATGATAAGGACTCCCT 

gtgagatagctaagtcccattctcacaccacaattgagggtacattcagggagcagctacctccactggccttcatttcttcttcc 

5 AAAGGACCCCTTCCAAATTACCCTGGGGACCTGCCGCTGCTGTTGGAGGATCACTGGAAAAAGGGGACACCTGACATCTTCAGGTC 

TGGCAGACCTAGACCTAGAAAGGATACCTGTTCTGGGTGGAAGGCCTTGGGGTATCACAGGTCCACTCCCAGAGATGCCAATCTGT 
ATCCCATAAGCCAGTCTGCTGACTGTCTCTAGGGCCTGCAAGTCCTCCCAGGTGACTCAGGGGTGCCTTGAGCCTCTAAGTGGAGC 
ACACTTGATCCCCAGGTAAGCTCCGAAATTGCACAGTAGATTAAGGGAATTCACTCACAAGGATGCCTCCTTAGCTGAGATCCCCA 
AAGATCCAGGCTGCATAGGACCTGAAGGCTCACTCACTTCTGCTTTCCAGTCAGCAGCAATGTAGCAATGTAGGAGCCAGGCAGCA 
10 CAGGGAAGGCTCTGAGCTCTGGGACAGACACCTGCATCTCTTTGGGTGCTTGGATCCCCCTACTCTTTGGCCTTTCTGCAGGCCAC 

AGGCTTCGACTTCTGAGTCTTCACTTAGGATGATGAGGCCTACCTGCATGAATAGCGTCGTGTCTAATTTTTGTCTCCGCCAACCC 
CTCCATGATCCTCCTACTTCCAAGGCCACCTGCTGTCTGGTCTCCTAGCTGTCTCCAGGAAACTCACCCGAAATCGTTCGAGAGGC 
TCCTAGAGTTGTTAAGGGAGACCCTTAAAAGCTCCCTTCTCCTGGTCAGAGACCTTGGAGTCTCCCGTTCCTTCTGGTGTTCTTCT 
GAGAATCTCTGCTTCAGGTCCCTTGACCTTCGCACCTGATGCCTCCCTGCTTTGCCCACAGTGGTTTTTCTCCCTCCATTCCTACA 
15 TTAGGCTAGGTTGGTTCTGAGCCCCCACCCCCATCCCGCAGTTCCCAGAGGGAACAGTCCCAGCAAAAATACATGGAACTCAGTGC 

CTGAGTGGGAGATTTCCCCCTCCCTCCTCACGACAGACTGGCAGCCGAGTGAGGGCGGGTGGGGGTCTAGCGGCCAAATTCTTTGT 
CTTCGAGGTGCCTCAGCAGGGGTCCGGTGGAGCAGCGCAGAATACACACAGCCGCTGACCGATAACTCCTGGAGAGAGCGCACTTC 
AAAAGGAACCTCCCGGCAGCTACTGAGGTGGGGGTGGGGGTCCCCATCTCGGGTCTGAAGTCCCTGTCAGTCACACACAGCACGCA 
GGCTTCCACGTGCCACATCTTTTGCTGCAGGTCCTGGGTCCCAGATGCCTTCCCCTCCCTCAACCAGGAGACCACCCTTCCTGTCC 

20 agggcgagcctcatatccaccctcattagctggtttcagagtaaaaataatcctttcccgccatgtgcagcctaccctgatgttgg 

GTGCCTATCAAGAGAGAAGATGTGTCTAGGAGATACTCGTGGCAAAGGGGCTCCCTCACTGCCTGGGCAGGGTCCATTCCTGCGTT 
GCCACCCGCAGGCAGGAGGAAGAAAATTAAGCCTGTGTTGAAGGAAGGACACCTGGCAAGAGAGACGAAAGGACTCCGGAATCCCC 
TCCTCTGGGGAACTTTCAAGTGGGGGGGAAATCCCCACGCAGGCTTCTACTCTGCGGCAGCAACATGCGCGGCCACTCCCCGCTTC 
TGGTCCCCTCCTCCTTTCCTTCTTGCACCTTTGCCTGTTTGTTTCCTACCCTCAGAACAGCACCTGGGGCTGCCTCGGGCTCTGGT 
25 TTGCCTGTAAGAGGCACCTGCATACACACAGCCCTTCAAGGGACGACCAGTTTTAGCCACACCAGGACAGCTTCCCACGTATCTCG 

caggcagccaacatctcacccaaagccaccaagagcctttgcccccgctctcttgggctggcacctgtggaatcttaaggatctaa 

ATGACCCCAAGAAGCCCTCCAGATTAGCTCTTGCCTCCACACCATAGCGGTGTGTTGGAGGCCAGAGAAAGCAACGTCCCTGTTTT 

CAGAAACACTAATTTTGGACTGCCCCCCCCCCCGCCCCACGCTCTGATGCAGGACTAGAGATTTAATCCGCATAGATGTTCAGCGG 

CCTATGGGGAGCCCCCATGGGATGAGCAGCAATCAAGATCTCAGCTAAAGGCTACCTAGTAACCCAAAAGCCTGTGAAGCAAGCTC 

3 0 CTTGACAGAAGCCTCAGCCCCGGGGCTTTGCATTCCCCGATAGTGGCCAACCCCCTCCTACTGCCCTCCCAGGTGAATCAGAAACG 

GGGCCTCAGAATCAGCCGTGCCCCTTGGGGAGGAATCTTCTGGGAATGCCCGGCCCCCGGGGGCATTTCTAGGGGTGCTTATCTCA 
GTACCATCTACCAGCTCCACTAGTCTTCAGCAGGTGGGGGATTGCCTGCTGTTCCTTAGCCCTCCCCACTTCTCCCCTTCCCCTTT 
CAACCCCCACCTCTTCCTCTGTCTGGGCGTTCACCCCACCCCCGCCCCTGTTTTCCGTCTCAGTGTCTCTATCCACTTGTCTCTCT 
CTATCTCCCCTTCCTCCCCTCTTTCATCTCTCCCTCTACCCCCCTCCAGCCGAGGATCGGGCTAGGAACTCGCAGAAGCTGTGACA 
35 AGCCCAGGCGGCTCTCTCGACCCTTGGTGCCCCCAGGGGCCAGTTCCTTGCTCTCCTTACACCAGCAGAAGCCATGTGCCGAGAAC 

AGACCAGCAGGGGCAGTGGATCCGAGCTGTGGGCACCAGCCTGCCGGATCAAAGGCTAGGAATGTCTGCTCCCCGTAGGACTTCCC 
TCAGTCCCATCCACCCCTAACAGCAAGAAAGCCCGCCATTCCTGGCTAGGCAGGTTTGGGTGGGCTCCeTCTCTTCACCGTCTACA 
CAGTTAAGTCCCACCATGGCTTCTCCTTTGGCTTGCTTTCTAGGTCCCAAGCCAGGAGCATTTCAAGGGCTGAATGTCTTCTGTGT 
C CGGGTAG AG AGG CTGAGGTACCT AGGTAAGGGG ACTGAATC CTAACAATCTAGGT ATGATTGGG CT CAGACTTAACTCCCAAACT 

4 0 GTGGAGAACTGGTAAGAAGAGTGCCCCTTGGAGGCCTGAACAGTTCCCCTTGTATAAGAGCTTCAGTAGGTCGTAGGGTGAATCTG 

GTGTCTGCACGGGACAACGCTTAAACACCAATCGCCAGGTTTTAGTTTCTCATCCGTAGAAGGGTCGGGAATATAGGTCAGAGACC 
TGGACATAGGGGAGGTAGATGTTCCTGAAGAGCCCTCGCCCCCAACCACTAATAGACAGAGCTATACCGTGTTTCACTAGTCCCAA 
ATGCTTCCATCCTAAGATCCAAGAAACTGCAGGTACTGCTGAGGTCCGGCCAGCACGCCTGCAGGAGGAGAAAGTGACCGAATCCT 
CCCGCAGGAAATGCAAACGGCGGCTGGTGTCAGTTGCAGGAAATGCAAAGGCTGCAGGAGGTCGCGATACCAATCTGACTCTTGAC 
45 AAAAGACTCAAATGACACTAGCTCTGTCCCCCGGCGCCGCCGGCTGGCAGACCTTCAGAGCCTCAGCGGACTCTCCCGCGCGCCCC 

TCGGACACCCTGGAAGCGACCTGCGGCCGGGTGGCAGGGGCCGCCAGCTCGCGAGCCCGAAAAGGCTGGAGACTGGGAGGGGTTGC 
ATTTTCCTAGCCCCTGATCCCAGTCGCGCGATCTGGAAACAACCCCTTTGCTTTCTAGTCTCGATTCCTTACGGGCCCAAGTGCCA 
AGGGATCACAGAAAAGGGAGCCACCCATCAATGCCCAAGCCGACCCCTTCACCACGTGAACGCCGGGTCAAAGCTCCAGCTCCCTA 
AACCTGGCTCGCGTGGACTGGGAAGGGGGTGTCCCAGGCCAGCAGAGAATCCAGCGTGCCGGGTCCTCCCGAGGCCTCCGTGCGCC 
50 CGGGGCGCAGGCTTTGCCCAAGTTTGCCGGGAGATGCCCTTCCCAGAGCCGGAGTTGTGGGCCGGGCGGGAGGGGCCCGTGATTGA 

CAGGCTGAACTACAGACTCATCTCTTACCTTAGGCCGCGGGCGCTGATTGGCTGCTCGCTGACATCCTCAAACCCGGCTGCTCGGC 
GCTGGGCTCCGGAGGGGGGCGGCTGCGGGTGGAGGTGCGCCTCTGACAAGCCCGAAAGTCATTTCCAACCTCAAGTGGACTTTGTT 
CCAACTATTGGGGGCGTCGCTCCCCCTCTTCATGATCGCCGGCAAACTTCCTCCTCGGCGCTGCTTCTAATGGAGCCCCACCTGCT 
CGGGCTGCTACTCGGCCTCCTGCTCAGTGGCACCAGGGTCCTCGCTGGCTACCCAATTTGGTGGTAAGACTTGCCTCTTGTCTGCC 
55 TGCGGCCCCGATCTCTCGGCCGCACCCGGGGACGGTGGGAGGCGCTGGCCGGGTCTGGGCTGCAGCAGGCCTGGGGCTCTTTTCTC 

CTTGCTTCCCGCTAGCCCCCCAGCCGTCCACCCCTCTTGGATCTTCTGCTGGTGTCGCCTTCCGAATCCAACTCCTGGCTTCTCAG 
ATAATCACCATTTTCCCTGCTACCCGCCGCAGAGGCGGGAGGGCTCTCCCTACCCCTGAAGGTCTCTCGTTCTTAGTCTTCACCCT 
CTCCCACCCCAATTTGGGGGTCCCGAAGAACCTTCGTTTGCTCACACTTGCATTTCTGTGCTGTCCCCGCGGCCCGGCCACTCCTC 
TTCTCCATTTTAGGGTCTCCGTGGGTAAAATTATCCTGTCCTTTTTCGCCACCGCACCTCTTCGGTGTCTCGGTCAAGAGATTTCC 
60 CCCACAATACTCGCGTTTGCCTTCATATTTGAGACCTTAAGGGCTTTGGGAATCCCAAGCAGGGGACTTAGGGGGTATTTCAGTAG 

ATTCTCCCCACTCCGTTCTAGATTAATTTTGAGCCTCTGAAGTGACTATAGAATTTGCTGATCCTAGATGCCATTGCTGATCCGGG 
TGTATTCGTTCCTTGCTTGTCCATCCCGGAGAAAAGCGAGGTGGGGGCTCTTTGAAAATGTACTTGTTTGGGAGGGGTAGGCTTGC 
TGGGTTTTTTTGAGCGAAAACCTAGTTCTCCATGTCAAATTCGTTGCTTTTGGAAGACGGGGAAGCTAGGAGAAAGGGCGAGGGAA 
GGGGGAATGCTGTCCCTGAGAAATACGGATACAAAAGGCATTTTAGTAAATAAGGCTGGGCGAGCAGGCGGAGTACTTGGAGCTGA 
65 TGGGTGTGTGAAGGGATTCACTGGAAGATAAACCGCCTTTTGGAAGCCCCAGCTCCAGAGACTCCCCTGTTTTCCAAGCCTCATTG 

CTGCTCCTCCTCTGTAGGTCCTCCGGTGGAAGACACrAAAACCAGTTTTCTAAATTACACCCCAGCCCTCTCAGTCTCCAGCCCCC 
TGCATTCCGGAAAACTTTAATAAAAGAACCCTCCCCrcCTGGGCAGTGGCTAGAGCCCTGGGGGGGGTGGGAGGTGAGGAGGAGGA 
GGAATTTGGGACCTCTGAGTAAGAAGGAGACTGGCCCCTGGGGTGAAAGTTAGAAGTGCTACCAGGGTAAAGTGCTGCCTACATGG 
CCCCCTCCCTGCCTGCTACCTGCAAGCCTGCAGTATGAGGCTCAGAGCTTATAAAATACTGGGCCACACCCCAAGCCTTTTTCCAG 
70 ATGCTTTGGGGTGTCTGAAGGCCAGGGGAGGGGGCAGTCATGAACCCAGGCACCCAAGCCATGGCCTGCCCAAGGTTCTGTTTAGA 

GGGTCCAGGAGTTGCTCCTTAGGTTGATAAATACGCCAAGGACAGACCATCTTTCTTTCCTGTGGACTTGGGCTGGTCTGGGGCTC 
CTGTGTGGAGTCTATAGAGCCTGTGCATGCTGGGGACAGCCAGGGATTCCACAGTGAGGTTCTGCCAATTGGTGAAAGGTTGCCTC 
TGCCTCCGGACTTTCCTTCCCCCAGCCAAGGCCAAACTCTGCCTTCTCAGAGACCCTGCGGTGGCGGGTGCATAGGAAGAGAGGGT 
GCCTGGAGCCCTAGGGATGGCATAGAGGAAAAAGGAGAGAGTGGGCTTGCTAGTTCTGTGAACTGGAAGAGAGCACTTCCTGGGGC 
75 AGTACCAGTAGGTTAGATGGTGGTAACAGTAGCCTCTGTGTGTAGTAATGTCCAGGAATATCTAGGTAAGGTCCCCATCCGACAAG 
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aaatattaggaaaacctggagggcagagacaggtcctaacataacatacatggcctgtttgggggttaaggggggaccagatggct 

gcttttgtctgagccatagagagtatgtatgggtatttttgagatgggtggtttgtcagtgcctgtggctacgacctctgtgtgtg 

TAATACAGTGTGTGCTCTAGGTCAGTGACCCTAAGTGTCTGTGTACCTGTATGTCTCTGTGGGTAGAAGCTGTTAGTGCCTGAGAC 

ccaggcaagtgttttgtgtgaaaccttttggtgtgtgcctaggggatctgcggcccacagcagggtatgctgtatctgcatact^ag 
5 tatcagcaagtggctggttctgtgatgtgacacagaagtcgagaagtatccgttgcttgtgtaaagggggacctcctggcttttgc 

ctgtgatactggacatggcagtatttgtgtttggacttgtgtgctgtctgtgcatgtgtctgtgtgtgtcccttcacccgcgcatg 
ccttcctgacagcgtaagggggaggcccaacaaatgtctttgtgcgtgagatcggtgttcgtggcatgaccagccatggttggaag 
tatgagagtgagcctgggaggcctggctgagggctgtgtccgggcccagcttctgatcgtgaccccaaatgccagtgacatagttt 
tgtgccagtggttatgcgtctgtggtcatgtttgctgacacctgacttgtgggtgtgaagaatacctgaaaggggtgcttggtggc 
10 CATCAGTGGCCCTGAGGGGAAAGACAGGCAGGAAGTGGAGGTCTCAGAAGGTGGCTGCAGACACAATCGGTCTGGGATCCCAGCTG 

GGGTGGGGGCAGGGCCTTCCTTGACACCATCAAGCCTTGCTTGCTTGAGGACTGTGGCTACGAGCCTTCCCTCCTCTAAGGTCATT 
TCCCTTTCGTCTTGGAGCTGGGGCATGAATCACCTTCATGGGGCTGGAAGTAGAGAGTGGGTAGGCCTCAAATTCTTGATTCCCCT 
CCTCTGCCCCAAGGCCGGCAGATTCCAGGCCTTTGAGTCCGTGACTGCCTGCCACCTCTTTGGCCCACCCGGCTCTCACGTTCACC 
CAGAGGATTTACAGGGGAAATGGCTTAGCTGGGATTTCTGTCCACATCACCTTCAGAAAGGACCCCTACTCCCAGTAGCCCATCCC 
1 5 TGCTTTTCCTTGCAAGGOCCCCAACTCTGAGACAAGGTGATGAGGAAGGGGCTCTGAGGGGCCTCTTACTCTAAAAGGAAGCCCTG 

tgctccagagcctcccagcctggcagtggctccattggagcaggaccagtgacaaccagcctgctttctagaactctccttcatag 

TACTAGTTAGCTCCTAGTAAAGAAATCTGTCTTTCTCTTTCTTGAGGAATAAGATCGTTCTACGGCCTTGCCCTGTGCCATCTGTG 

CTCCATTGGAAGTGCCCTGAAAAAGGAGGCCTGGTTGGCTGGGTGGTGTTTGGCAGCTCACTTCACACTGTGTGGCTGAGGACTGG 

tgattcctccccacccccccttttgggggtcacttttctcactttttacccaaccttgcagtttagaggggaaatgttttgctgag 

2 0 GGCTCCAAGCCTGTTAGGGCGCCTGGGTTCTCATTGCACCACTCCAGAGCCCATCCTCCACCCAAGCACCTATCTTAAGCCCTGCC 

TCAGTTTCTCTATGTGTCACATCCTGCTGCCTCCCCTGCTCAACGCCCACCCAACAGCCTTCTCTCCGAGGCTTGGGAACTAAGGA 
ACGTGTTCAGT CAAACCCCCGTGGGGGTCAGTGGG CTGGGCCCAGGG AGGCACCTGG AG ACTGTGGGGG AGGAAGG CC CCAGG CCA 
GGTGTTAACACTTGTAACAGGCAGGAATTACAGCTGGCTGGGGCTAGGGCTGGTGAGCCGAGCTGGCTGGAGGCTGTTGATCCCAC 
AGACAGTCAGTCAGTCAGACAGACAGACAGACAGACAGACAGACAGATGGGAGATACCAGATCGGATGGCCAAGCTTTAGCAGGGT 

2 5 GGTCGCTCTTCCAGAGAAGATCTTGCCGTGGGGGAATTCGTCTGGGGGGAAAAAAGAATGATGGGCCCCTTGAAAATGAGTTCACA 

GCCCACCCCTATTGTGGGCGGGGCCTTGTGCTACAAAGGGATCGCAATTTGGTGGTTGGTGGTAGAAGGTTGGTATCCTTCTAATG 
GCATCACACATTGCCACACAAACAACAAACAAGACAACTGGTGAAACACCAGCTAGTATCAGGAACTGTGTGTGTCCTTTAGAAAA 
GCGGACTGGACTTTATAGGGAAGAAGGCACGTGGTTGGGGTTGGGATAGTGGTTGAGGGGGGACACAGCTGTCAGAGGAAAGTCCT 
CCCCTGCCCC CTCCCCCC TT ACAATCTC C AAG TGTCTTATTAACAGCTTTGGGAC CAAG AGGTAAAAG CTGGGTGTGG CC CACTTC 

3 0 TTAACATAGATTCTGAGGTCTTGGAGTTTTGGATGTCTAAACTGCATTGAATCCTGGTGTCAGAAGAGGTGACCTGGGAGCCTAGG 

CCTTCACAAAGCTGGTACCTGCTGCTGCTACCCCACTGTAAACTCAGCTAGAGCTCTCTAGGGCCCACGCTCACTCACTTCTGGGC 

CTCTGCTCCAACCTCCATTAAAGAGTCAAAACGAGGGCCCCAGGTAAGAGTCCCCAAGGGACAGACTGGTCCAAGGAAGATTTCCC 

CACCCTCTCAGGGCAGAACTCACTGCTCACAGGAGGACACAGTTGCCTGGAAGGTTAGAGCAGTATTCATGGGCCTCCTACCAAAA 

CCGCGAAGAGAAGGCCATACCCTACATTTACCCAGCATCCCCCTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGT 

3 5 TTTGTTGAGATAGGATTTCrrCATGTAGCCTTGGCTGTCCTAGAACTTATTCTGTAGACCTGACTGGCCTTGAACTCAGAGATCCT 

TCTTCCTGCTTCTGCCTCCTGGGTGCCGGGATCAAAGGCACCTGGCCAGCACCCTTCTTGAAGGCTCGGCCACCACATGTTCTGTT 

TCTATATATTCCCTCTGGGGAGAAATGTTTCAGCCTGGAAGTGGAGAGCCACGTCTGAGTTCTGAGCTTACCATCCATTGGCTGTG 

TGACCTAGGGTGACTCTGTCCTTCTTCAGCTCCCTGCCTCTCTCTTGACTATACTGAGAGGTGTCCATTCATCTTCTTAGAGCCTC 

GGGGATATGATGGGGACTCCACAGCAGATACTTGGGACCTGCCTGAATCAGCACACCCCTTGATTTCTGTGGCTTGGTGTACCTGC 

4 0 CCTAAGCCCCACTTTCCACCCAACACTGCCATGCCTTCTTAATTCACTTCCAAACCTCACGTAAGGGCTCTCTATTCCTCTGTCTC 

TGGGCTGCTGGCAAAGTGACCTCTCCCCGTCTCAGTTTCCCCATAGGAAAAATAAAGTTATGGCCGCTACCCCATGAACATCAGTG 
ATCAAATTCAGGCCCCAGAATGCTGCCGGAATGCAGGAAGTACAGTTCAATGTTTGAACCTCGGTCTGGCCCTGAATCCAGACTTG 
TCTCTTCAAATAAACCCTCCGAGATTGGCCCCCATGGCTCTCATTTCTTCTTGTTCCATGTGCTTGGCACTGGTGCCCACAGGCTT 
GTAACTTCCTTCAAAATCAGAAGTTCAGCTTTTTAAAATATTTTTTATTATATTCATGTTAGTGGTTTCCTACATGTATGCCTATG 
45 CAAGAGAGTCGGATCCCCTGGAATTAAAATTATAGACAGTTGTGAGCTGCCATGTGGGTGCTGGGAATTGAACCCTGAACCTCTGA 

TAGGGGAGGTAGGGTAAGGTGGACAGAGGTGGTCTGGGGTCTCCCCTAATCCTCCTGATACCCCACAGTCTTCTGAGCTCGGAAAC 
CTCTGTCCTCTCCAGCTGGAACACAGAGCTCCCGGGCCTGGTGGGGAGGGGTAGGCTTGGGGCCCTGGCTGCTGGAGCAGCCCCAG 
CACGAGGTGAAGTTGCTTCTGGAGCTGGGGGATGACTCAGAGGGrGATTTATAGACGGAAAGCAGAAAGCTTGGCTCCTGGCAGAA 
50 GCCTGCTGCTTAATTACATTCTTTGGGGGGTGGAGGTATGTGGGGCGACAGCAAGGGAGAGACTTCTACCTCGTCCCCTCCGGGCC 

TGGTACCTGTGATGTCCTAGCACCAAATAGGGTTCTTCTTAGAGAGTGCGTCCCCTGTACTGAATGCACGGTTAGCCACTGAGAAG 
AGGAAGAAGTGGGACAGAATCATCGGAAGGACAGAGTCCCGTGGGGACCACCCCAGGGACAGGCTGATGGGGCACACAGGAAGAGT 
GGGATGCTGAGAAGGATCGCTGAACCTCCACCCTGCTTCTGCCGAAGAATCCCTAAGCCACCTGGGCCTCTGGGTAGCCACTCTCC 
ACTTCCCCTTCGCGTGGTTGCCTGTGAAGACCTTCAAGTTGGCTTCTTGTCCTGTGGCTTGGGTCCTGGTAGCCCATGCGTGCAGG 
55 AGACCAGGCCTGGAACTCAGAGACTAAACTCTGCGTCTTTGGGTTAGATGACCTGTTGCGTGGAAGTGTGATGACTGCTGCAAAAC 

TGCAGCGGTTCTGGTAGCATCAGCCTCGTGCTGGAGGGAAGGAACCCCACTAACCCTGCCTTTAAACTAACTACAGCTAGCCTGTC 
TGCCCATGCTGACCAGTGTAGTGACTCCAACACAGCCCCAGATACTGAATTTCTGGGTCAGGGGTCCCAAAAGGTATAGGACAGGC 
AGGGGTAAGGAGGCCAAGGTCTGCAGCACCTGGCTGCCTGTTTGAGCTTGGTTAGTACAGCTGGCAGGACTTGGCAGGGGTCAGGA 
TGGGGACAGCAGACAGCTCTCCAGTTCCCCCTGAGGCAGGCCTTCTCAAAATGGCCTCATTAATGCATGTGGAGTGAATTCCAGAA 
60 ATGTCAGGTATACTCACACATCTAAAGAAGGATGGGGACCCAGAAATGTTCTGTGCTTGGAGACAAGAGGAGTCAGAGTGAGGGAT 

GGTTTCCAGGTCCGGGATCTGAACTGTTGGACATGGTCTTCCTATTGCAAAGTGATGCTCTGTGCTCAGGACAGTGGATGTTTGAG 
TTTTCTGTGCCTAGTGGGAGACTGGAACTGATTCCGGGACAGAGTAGAGACCATAAACTTTATATGTGAGCAGCTTTGAGGTGCAA 
GCTGAATTGCCAACCTTCCCAGACCTCAGTTTTCTCATCCACCAAATGGCCAATAACATGCCTTCCCTGCCCATGGTACTAATGAG 
AGCTCAGGATGTCTGTCTTACCAGAGTCAGCTCAGCAACTACCATTGTTAGAAAGAAGACCAAGATCCCCACCCCCTACCCAGAGG 
6 5 AGGTGCAAGAGTATCTGTAGTGGATCCCCAATCTCTGAGTAGAATCTCTGGGAGCAGAGCCGTTGCTTGGGTTTAAGACCCAGTGA 

TGGCAGGTGTGCTCCAGTTTCAGCTCTGGAGGTCCACGAAGAGCACATAGGCCTGATCCCCACTGAGACCCGGTTAGGAGGTCTGG 
GTGGAGGTGAGGGCAAGGTAGGCAGCTGGAAGCACTCTCTCAAAGCCCGAGGCCATCAGGAAATCCAAACACCCCCAGGGAATGCC 
AAGGAAACCCACAGCGGCATAGCCCTGTTCCCTAACTGAGCTAGAGAGACTTGAAGAGAATGTCCTGTGTCCCTGTGTTGGCAAGG 
GGGATGGGAGCAACAGGACCCTGTGACCAGGTTTGTTGGGAGGGCCTTTCTGCCAAACCTGCCCCTGGGCGCAGAGTCCCACTTAT 
70 CTATCGGAGCCAGCCGGGATCAGCAAGGAAAACCAATCTTCCAGAGCCCGCTATGCATGCAAATGGGGGCTTGTGACCATGTGAAC 

CTGCACACCGCCTCTCTCTAGTTCCTCCACACTTCATAACGTGGCTTTCCGAGGGTGTCATTCTGTCCCTCTGAAACCTCTCATGG 
TTCTGATCTAGACCCCCTTTGTTTTATTTTGGCCTCTACCTGCCTATACAACATGCCTTTCAGAACCCCTCTCCCACTCCTTCCXC 
AAACCGAACACAAAATAGTACATGAACCTCTGCATGCCTCCTTCCTCTGACCTGGGGAAGGCAGTAGGACTTGACCCCTAGGTTGA 
CCAGGGCTTATTTCTGCTCTGCCAAGCACAGGACCTGGCTGGCTTGTGGCATGGAGCTGACAACCCTAAACTGTGAAGGGCCTTTG 
75 GTGTCTCTAAGGCAATGGGACCCTCCTGAGCAGACTGCCGCAGCCGTGCTGGATACTGGGATGTCTCCACCATGTCCATTCCCTTG 
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ggctttgttgctcctcctcagcccagattgaagaattctatgtatgtgttagagcttcttctatgctcacccagctcttgctatgc 

atataaaagtgtcaggacctagggacaggtgcctttgcatgctgtgtggctgtctttagagacctagaagatattcttccaagact 

AACGGTGAGCAGCTGCTTTGCACAGACCACACGTGGTGGGAGAAGGGTTGGAGCCCACATTCTGCCTCCACTCGGGGTCAGGAGAA 

GACTTCCTAGTTAGAAGGAGGAGAAGCTGCTTGTO^NNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*INNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
NNNNNNNNNNNNN&INNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^WNNNNNNNNN^7'^^ 
NNNNNNNNNNNNNNNNNNNI'HtfNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 

1 0 tmNNNNNNNNNNNNNNNNNlJKNNNNNNJINNNNNNNNNNNNNTGTGTGTGTGTGTGTGTGTTGGGGAGAAGCTATGTATGCATTTGT 

GGG AAGGGGGTAGCTT ATTCATG TGTG CATTTGAGCATGGAGCCAGAATACAACCTATGGTTTCAT AT CTTGGG CACT CTGTTTAG 
CTTTGGAAACATAGTCTCTCACTGAGACATTAGGTTCCCTGATTCGTCTAGGTTGGTTGGCTAGTGAGCCTCAAGGATTTCCCTGC 
TTCTGCCTC CCT AGCTTTGGGATTACAGG CACACCACCACACCCAACCTTTTCCCATGGGT T C TGAGG AATG AG CTCAGCAATTAG 
ATAAGCCATCTTCCCTCCCTAGCCTCAGAATTCATGCCCATAGCCTAGCCCTGAGTTGGTGTTTCTGGGCTGTTGAGTCTTTCCTT 
15 GACTTTCACAGCTAGACATTCAGCACTATTTCCTGCTGAGAAGCCAGAATGCTCTCTCCTTTCTTATAAAGCATATTTCCTTTATG 

CATCAGCCATTTAGGAACCCCAGAGCTAGACTTGATACTCGATGTTTGCACCTGTGCTGACCTTGGGTGACACATTCGTCTTCTCC 
TTTGCCTGATCCAGTGTTTTCATCTCCATTCTGCCATTTATCCAGAAACATTTTGTATTCTAAACTCCTTGCGGGCAGACCCCATG 
CCTGGAGCATCTAGAGTTCACCACGCTTGGTCTCTGTGTAGCGGCTACTGATGCTCCATAAATATGTTTTGGCCGTCAGACAGGAC 

gttggctgccagctgtgctgagttctttctgaaaagaggcaaggcagaggaaaatgagaacgaaaaattcattttgtcagcatggc 

20 AGCAGTATGCCTGrGATCCCTGCACTCCAGAGACTGAGGCAGGAGGATTGCAAGTTTGAAACCAGCTTGGGCTCTACAATGAGAGT 

CTGTCGACACAAAAGAAAGAAAGAGGGAAAGGGGTGGGTAGGGGAGAAAAAAATGGCTGTTTCTGAGAAGCGGCTCTGAGCTGACA 
GTTTTGAGTTGGGGGAAGCGCATCCTGTATCTTCCCCAGAAACCTTATCTCTAGGGATGCTGTTTGCAGGACTGACGGTGCTTTAG 
TCTAAGCTTGAAGGTGTCATCCCACCTCTTGGGAATCTCAAACATTGTAGCCAAGGATGACCTTGACCTTTTCCTCCTCTTTCACT 
G CCCCAG TGCTGGGCTTAGCCCG CACCAC TGTGCCTGGGTTTATTTGGTGTT AGGGATTG AACCCAGGGCTTCATG CATG CTAGGC 
25 AAGCACTCTACCAACGGAGCTATGCCTCAGGTTGGGGACTTTGTGTCTGCCATGGCTGTGCCTTCTCTTTGTTTGCTCCCCCCACC 

CCATGCCTGTCTGTGGTGTTCTCCTTGGGAGATGACTAATTGATGCTCTTGATACCACTTCCTAGGTGACACACAAGTACCCAAGT 
GCCCCCTTTCCATCTCCCCAGCAGCTATTGCAGAACTACCACCCTGTAAAAATTCAGGGCGGCATGCGGATGAGAGAGAGAGAACA 
CAGGAGACCACACTCAGGACCACATAGGGTGGCTGGCCTCTCTCAGGCCAGACGTTCCCATTGGCAAAGCTGTGGGGAAGACCCCA 
AGTAGACCTGGACTAAGCCACATCACTGCTGTGGCAGGAACCTCACAAAAAGGAGAGGAGAACACTCAATCGTGCATTGTGGTGCC 
3 0 TTTGACCCCAACACTTGGGAGGCCAAGACAGGTAGATTTCTATACCTTCAAGATCAGCCTGGCCTATGCGGGAAGTTTCGGGACAG 

TCAGGGTGATGAGAGACCCTGTCTCAATAAACAAAAATAGAAGTAGAGAGGAGCTTCAGGGTAGGGGAGCACAGCCCGCCAACCAC 
CTGGCAAGGCTTCAGTTCACCTCTATGCTCCTGCCCTTAGTTGGCCCTAGACCCATCCCAGTCCCTTGACTTCAGCCAAAAGAGCA 
TCCAAATCTACTGTAGGTGGACCTCCATAAGGTCCAGAACTTTCCAAGGATGACCATGACTCTGGCATGCCTTTGAAGCTAAAGCT 
GCACCCTGTCTCCAGAAAGTGGGCAGCCAGGGAGCAGATTTTAATCATCAGCGAGGAATCCATCTGTCCTTTTTGAGGTTCCTGCC 
35 TCAGCCTGGTGTGCACAGAGGGAACACATCACCTCTGTCAGCCTTAGAAGCATGCTCTTGTTCTCCCCATTCTACAGGTGACAAAC 

TGAGCCCTTGAGAGAACCACTTCAGGGCCTAAGGCTCCTCAGGCTGTGGACTGAAACTCCAATTAGATGCTGACTGTAGGAAGCCA 
GGCCCTCCAGGGTTCACAGCCCCTCACTGATAGCCAGGAAGCTCCCTCAAGGTCTATCTAGACTTAGTCCAAGCCCAGACAATTTC 
ATTTGGTCTCTGGGATGTGAACATCACTGAAGGGTCTCAATCTGCCCTTGTGATTGGATATGTTGTTCCTGGAGTCCAGGGCAGTC 
CTTTGGAGGTAACCTGAAAGTGCCATTAGCCCAAGTTATGAGGGGGGTCCTGCCCAGGTCTTTGGGGCAGAGGGCTCTGCACCACT 
40 GTCTGACAATTGTGCCCCTTTCTCTGGGGACAGGAATCTGAAATCCCAGGGCCAACACCCCTAGGGCCCACACCCACCCTGGTGAT 

GCTCCAGGCATCCCAATATCTGGGGAATCCTTCCCAGATGACTGTAGGCCTCCTGAGCTCTCTGGGrTTCTACCTAAAGTCTGTTC 
TATTAGAGAAGATGACAGTACrGATGACCCAAAAAGAGGTCAGGGCAGGGTATTTGCAGGGGCTGTGGGTACCTGGAGGGTTAGCT 
AGGTGTCCAGCATGGTGAGCCCTGTAGAGGCTGAGGGCTATTTCTGCCCATGTCACCATTTTCTAGAATGAACTCCTTGGAAAGAC 
TGATTTTGCTTACTATTTAAATTTTGTATTAGTAACACACACACATATACACACTTTCTGGAAGCACATGGCAAGACTAAATCAAG 
45 AAAGCACATGTGTCCTGTGGAAGTCCAGGACAAGGATCTCAGTTTGAArGAAGAGTATTGACATTTGTTAACCTGAGGTGAGGCAG 

TTACGTCTCTGGTACCTGACAAACACTCAGCCTTCATTTAATAATCTCGTCCCACACACTCTAGCCAGGATGAAGGAGTTGGATGG 
GGAAATGGGTCTGTCTAGGTTCTCCCAGCACAGAAATCTCGGAGAAGGCTTGACCATCTTGGTGTCCCCCGCCCCCAGCCCCCTCC 
AGCCTTGCAACATGGGCTCACCCTAGCAGGAGAGGAGCCCCTTGTTTAGCAGCAGTACCAGGGACTGTCCCAGCTGTGTTCCTCTC 
ACCTTCAGGGCCCTCTTTGCTTCAGGGCCTCATCTTGCCACTCTCGGTCTCAGAGGACCTTCCCTGTGCTTGTGGCTTTAGATGAT 
50 GTGACCAGAAGGGCAGCGACTGCATCAAGGAACACACCCACCTGACTGTAGTGTTCTTTAACCCCAAGGCCGACCTTGACCCTGCA 

CCACCCTGCACCTTCCAGCCCCAGCCTGGCTCTCCTCCTGGCTACTCTCATCTCTAGGATGACAGTCCCGGGCTTCCATCTATGTA 
GCTGGGTGACCTTACTTTCTCTGAGCCTCAACTTTTCCCTCTGTAAAATGGGGATGGCAAGGATTAAAGGATGTAACATTATATGA 
GACAGACAAGGTCTGGCGTCTACACAGTGAGTAATGCTCCCATTTGCCATCATTAATCTCGCTGTCTATTTTGTTGTTCTCGCCAT 
GCATCACCGCTCTGCGCTTTTGTGCTCGCCCCTGCCTTCTTCTGGGGAGGTTCCGAGGACTCCTGTCCGCTCTGTGAAGTGAGGTT 
55 GGTACCATTGTCTCACCAGCACCTGCTCCACCTGAGCTCCTCCCGGGGTCTCAGTGGGACTCCTTCAACTCTACCCACCTTGCCAG 

GCAGCACGGGACACCACGCAGCATCTGGGGACAGGTCTTAAGCTGAGGGGCACTGCTGTGTGTGCCCTGCTTGGCAGAGGCCCAGT 
CTTCCTGCTCCAGGTGTCTTCCTCCTCCCAATGTCCTCCTCCTCCTCCTCCTCAGGAAGACTGACTGACACTTGTCATCTTTCTTG 
ACTTCTCAGTCACATCTCATTGGTATCTATCTTATCCTTCCAAAGAGGGGACCAGCTCTTGAGGACATGAATTCTGCTGTGTGTCT 
TGGTGACCCAACTGAGCTTCATATAGCAACTCTGGGGTGCAGAGCACAGCTTGGGGAGCACTGTCGTTCTAGAGATTGTTGAGCCG 
60 GTGACTCAGGACCCCTCCTCAGAAGCTCCGGTGCGGCTTTCGCTGCTTCCCGTGAACTGGATAGCAGCTCCCCCTCACCCATGATC 

TCAGCAGGGCCCATCCTTGAGCTTCTAGCCTTTCGTGGACACATAGCTCTCTCGCTGCATTTGAAGAAGAGCTGTCTGTGGAAAAT 
GGCACGTCTCAGACTTGTTGGCTGGTGGCTCTCAGACTTTCAGAGCCTCCATTTCTTCTATGTAAAACGGCGGCGGGGGTGCCGTG 
TTGTCAGGAAAAGTTGTGAGGTCCTGCTACATAGGGGCTGGGCTGACAGGGACTGATCATGGGTGGTATGCAGGTCATTCCAGTCC 
AGCGAGGGTTGTCCAGGGACTCAGTACCGGGAAAGAATGCAGGTCATCCTGCCCTAGAGAAAGGGCCACGCTTGGGGAAAGCTATA 
65 CGCCTTGTGATGGTGTGCCCCAATTATCACCTTATTTGAAAACCAAAATGGGAGTGGCTCAGAGCAGGATGCAAGTGATTCAGTGA 

GGACCCTGGTCTGACCCTGTGTCCTGGTGTCCTGCTCAGCTCCTGGGAAGAGGTAGGCAAGTCAGATGTGGTGGCTTCAGGGAGTT 
TTACTGGGGCTCCTGGGCTGGCCTGTGCAGGTTTAATATGGCTGAGGCATCGGTCATTTCATCCCTGAGAAGGGTGGTGAGTAAGC 
CTTGCCTGGGAGGCTGGGGCCGCTGTACACATCTGTCTTTAAGGGAAGAGGGCCCTGCTGTGCTGCTTAAAGTGTCACAGACAAGA 
ATGGGTGGCCTGTGTGTGACTGATATGCATCCTACACAGACACCAGCTGTTCTGCTGAGAATTGGAGAATGAATATGCTTTTTATT 
70 ATATAGTACTTTATGCACACAAAGCAAACACATCATCTATGGGATGTCATAACAAGATGAAACCTTGTGCTTCCCCACACCCGGAA 

GAACCAGAACATCAGCATCTGTCCTTAGGCTTCTCCCTCCCCACCCCATCACCATCTCCTTCCACATGTGACCACATCCTGATTTT 
CGCCATTTTATAAAGAGAGATGGTGGAGGGGGTGGGGGGAATGTCTCTCACCCAGTCTGGAACTCACTAATTAGGCTAGACTATCC 
AGAAAGTCCCTAAAGATTCTCCTGTTGACCCTTCCCCAGTGCTGGAGTGTTACCACCACACTTGTTTGCATGGCTGCTGGAAATGG 
AACTCAGGTCTTAGCTTACAAAGCTTACTGATGGAGCCACCTCCTCAGGCCCTGCACAGGGATTCCATGACTGAGATAAAAAGCCG 
75 GCTGGATGTATGGGCCCACACCTTTAATCCCAGCACTGCAGAGGCAGAGGCAGGTGGACCTCTGAGTTGGAGTTCCAGGACAGCCA 
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GGGTTACACAGAGAAACACTGTCTCAAACAAACAAACAAACAAACAAACAAACAATAACAAAAGATAAAATGTAACCTGAGATAAG 

aatgcccacaatacatttttcactttgcttgttaaaaaaaaaaaagagagagagatagtttgtgtgtggtcttctgtggtttcctc 

ttctttgtcttattttcgagatgggggggggggggtcttatgatatagacttagctggtctggaatttactatgtagaccaggctg 

GCCTCGAGCTCACAGAGGTCTCTGCCTGCCAAGAGCTGGGATTAAAGGTGTGTGCCACCACATCTGTCTTTGTTCTTTCTATTTTT 
5 TGTTTCTAAGTTCCTCATTGTTCCTGAGTCTTTCTATATTTCCTTCATTTTCCCCACTGTAGAGTAGTCACTGTGTCTGCTTCCTT 

CTTTTTGTGTACACAGGAGTCTCTCTGTGCCCATGGAGGAAAGCTCTCCCTCCATACACTTGCCTTGGAGTGGAGCAGTAGGTCCT 
GGCTGTTGAATGTTCTTAGAGTGATGCCTAGCCATTCCCAAACATGCTCCTATCTCCTTCCTCTCTTTCCTCTCTTTCCTCTCTTC 
CCTCTCTTTGCCCATGATCTTCCAAAGCTTTTTCAAACTCAGAGCCCCCGTTGTCCCAGGTCTCTTACCAGCTTGGCTTCTGCCTC 
GCCCCCACACTGCACATCCTCCAGCTCTTCGGAGCATCATTTGGATGGAGCACTAGGTCTCAAAGTGTGTCTCATCACACTGGTCT 
10 TATGTGATCCTGCTGGGAAAGGCTTCTAGGGACAAGTAAATTTAGAAGTTAGCCTTGCTTGTTGGAATCTCAATGCCACCAGGTAC 

ACCACAGAGGTGACCCTTGCTTTCATTTGTCTAGTCTTTCCCCAAAATAGCTAGCCCAGGAAATCCTCCTGCCCCTTTCAAAATTC 

agtttggtttttatggtctttattttcccaactgggaggctgcgattttttgcaatgtatattttttttaacattctgcatgaatt 
GAGGAAGTTTAGTCTAGTATCTCCATCGCTTGGGGGTCTCGAGATGATGAATGAAAAAGCATAAGTGGTGAATGAAGGCAGCAGTT 
AGAGAAGCAGTTGGCTCGTTGCTCTGTGGTCCAGCTGGGTCTCTTGTCCTGAGGAGTCAGAAGCTATGGACAACTTGAGGTTGTTT 
15 GGCCCGTGTCCAACCCTGCCTACAGTGTTTCTACCCAGCCTTCCTCCAACACCCACGTGGAATGAGTCACTCCCATTAAGCCrCCT 

GTCACTGGTTTGGGGGCATCTGTTTCATAGGGAGGCCTGAAACCCTTGCAAGGGCAGAGGCTCTGTTCCATTTGCCCCCTAGGTTC 
TCAAGAGTGGCTGCTTACCCTCTGGCTGGTGGATGAGTGCAGTCGGAGGAGGTCTCCTGTGTATCCTTGCCAGGGACTAGAGGGTA 
CTATGACAGTCTGCAGGCTCTGGAGTCAGACCAGATGAGCCCTCATAGACCTGCCAGTCTCCACGCCTCAGCTTGGGAACTGGGCA 
TCTTCTCTTCTTTCCACCCACAATTACTCTACTGACTCTGGGAACAGGGTCTCACTTTGTAGCTCTGGCTGGCCTGAAACTCATTA 
20 TGTAGACCAGGCTAGCCCCAACAATTATGACAACCTCCCGCCTCTGCCTCCCAAGTGTAGTCATGTTCCACTGCCCTGGCTCTTTG 

TTTGGTGGAGTTCTGTTTGTTTAAATTGAGACAAGGTCTCATGGAGCGTGGGCTAGCCTGGGACTCACTATACCGTGGAGGATAAA 
CTCTGATCTTCCTACCTCTCTCTACAAGTTCTGGGATTAAGGGAGCACACTTAGTTAATGTGATGGTAGAGACAGAACTCAGGGTT 
TTGTGTGCATGAGGCATGAATTGAGCTACAGCCCCAGACTGTTTGTCTGTTTTGAGACAGGGTCTCATATGTAGCTCTGGTTGCTT 
GCCAAGTAAATAAGACTTGCCTTGAACTTGTGGTGACTCCCCTGCTGCAGCATCCCAGATACTGGGATGTGCAGGTGTGCACCACC 
25 ATGTGTGACATTGCTGGGTTTTATTrTGATCCTTTGTTCATCCCTACAAACTAGAACCCATAACAGTGCTTGGTTGTTTTGGGGTT 

GGGAATGGAGGGAGCGAACCTACAGGTAGGAACTTGGGAAGCCCAAGGGTAGCCAGGACTTTCATGGCTGACCCAGGAAGCTCAGT 
ATCCTGAGACCAAGATCTCTTTGACACAGCGTGGCTAGAGCGTCCTGTGCTGTAGCAGTGTCCTAGAATGGAGGGCTCACAGGGCG 
TGGCTTACTGCCGTGGTCCTCAGCCTCCTGCACAGGATGGTGTGCGCTGGGAGATGCTTGCACACAGAACATTTGAATCACTTTTC 
CCTGGGCTTAGAGCGCCAGGAGGTCAGATAGCAGGGCCTGAGGATGCTAGAGGCCCACTTACCATTCTCAGGCATACACCACTTGG 
3 0 CCTTGAAGTCGGGGAAGCTCCTCAGACCTCATTAACCTCCTATTGTAAGGAGCCTCACCAGCTCCAGAGCACCTGCTCTCTTCTCT 

TCGCACTGGTCAGCCTTAGTTCTAGATCTGTCTTCCCTGGCCTCCCAACAGAAGAGATAGATCGTGGGGCACTGCAGACAGGCTGA 
GGTGAACGTCTGATGTGACACACGGATGCCTGGGGACGTTCACTGGGGAGCAGAGAAACCTGGGCATTTATTTCATCCCAGGTAAC 
GAGCTGTAGTCCCCTCCACAAGGGAGAACAGAGCAGGGGTGGTTCAGAGGGGTGGAGGCACGTAGGTGAGATTGCCAATTGGGTGT 
CCAAG AGGCAAAG ATGTC ATTGAAATG ACAGAG CCAGAGAATCTAGTAGAGGG AGACTGAG ATCT TTG CGGCAG AGGAAGGAAGAC 
35 ATTCAAAGCAATTCACAGACCACTGGTCTTCTGAGAGCTCGGGTAGTGTGAGAGGGGAAGGGGAGATGGAGGTGGTGGTAGGCTTT 

ATCCTTTCTGCAGCGGTACAAGCTAGAACGCGTGGTAACAGGGTGGTATGAATTTCCCCAGAGGTGTGGAAGGCTCCTGATTGGTC 
TGATTCCTCAGCCTCCTCGTGAGACACTCCATCAGGTTGGACCTGAAAGTACTCAGATCCCTGCCAACCGCCATCTTTCAGACTCA 
CAGACAGTCTCCACATTGCTGCCTGAGGGATCTGAACTCAGTAGCTGACTGTCACCCCTGTCTCTGTCCACCTTGACCCTGTGTGT 
TGGTGTCCTACTTACATCCCTATGTCCAAGGCTCCTTCCTTTTGAGAGCAGAGAAATGTACACAGAGCATCCCCTTTTACCTCCTT 
40 CCTTCTTGGTCCAGGTCCCACCCACTGGGAATACCCTGGATATACCTCTTTTGCCCCCAGTGTGTGTAATACATCAAGGGTTACAC 

tcggttggaaggaaaaaatgattttaaagcaataacagcaacaacaatgccaagtgtggtggtatctacctgtcatcccagcatct 
cggaaactaaggcagggtaatttccataaattagcatagcctggtctgcatagtgagttccaggccagccagagctacacagtgag 
aacctatcttaaggtaatataatttaatataatataccactcccctatgtgttttgcaacccatcctgccatgtggcccctttctg 
tgggttttctcagctctgcttggaagttgcctgtgtccttgctattgtcctttagtccctgtgtgcatagccctgttattagatta 
45 tacagtcctccgggtgaggggccatgacagcgttgagttagtgtgggacacattttgggtgcagaataagtgaattctgccagaat 

gagtcattagcggagagtggatggaggccgttagacacaatggcagcagcataggaggcgagatgaagccattcagacccctgtac 
cttctgagtctgccttctcgttggtgcagtgcattagcctgaaccccttggagcttttgaaagaataaatctcaatgagcaggttc 
tggaaaacagctttgcagtctcaaaggtggccagctcccctgagaagcccacatccacactggttccgagaaccctcaccttctgg 
gcttgctatcttggaagaggcccagtcacctagaattctctgtggttatttgaacccatgtgtcaacccttctgattctgggacag 
50 agctcttttgtctcttgaggatgcctgggacatggccctgctttgatacagagacataaacatcaagggtaggaaatccacatcaa 

cattcaagagagaaaataccagtaagaaggaaggctccagtgtgagtccagcactcagcctgaacaacaagacaggctgggtgtct 
cagctctccactgacacactgtagagtctcccaccccaagaagtcccttcttgctttcttagcagcctcagtatctccatcaccag 
ctgtatgatcccaaacatattacccggcctctagaacctgtgtcatcacctgtcaagtggagataataatgtcgttgggttccttg 
gcaaattaaaggatgtatttcatgtaacgtgctttatatgataccgggcacagagtcagggctcaataaatgctggccttcacaaa 
55 taataaccattgtgagtgccctggagatggtttcaccccctccactcccttacaccagagaacaggaaatcatttcctcacggcct 

tcttaacaactgtctccccaaataagtgcaccctatattatcttattcaccctgagtgtgcacctgtaaagcggcccctttattcc 
atttatagctgtttccacaaagaggcccccattacctcatctccctctgttttgtgggctcctcctgtctgtggccactcagggcc 
agtgtgggttctgagggagccttggccacaggtctgtgttggcatctgccctcacgcgcacacacacacctttgtagaaaagtcta 
taatttcttcaagctttgtggcacatgcctgtatatctgtcaattcaaaagactgagacaaaaggatagaaagtttaaaatgaact 

60 ATATGTCTTTAATCCCATCACTGAAGAGGCAGAGGCAGGrGGATTTCTGTGAATTCAAGGCCAGCCTGGTCTATATTGTAAGTTTT 

AGATCAGCCCCGACTACATACATTCTCACCAAAGGGGGTAAGAAAATGAAAGCTCAGAGTGGGTCGGAGAGCTTAGTAGGACTATC 
TATCTCTATCTCTATATCCATATCTATATAATTGGAAAGGGCTGAGGAGGAATAGCCTTGCAGTTCAGTACTTGCCTAGCAGTGTG 
aagtcttgggtttaatctccagtactgaaagaaaaaaaaaatctattggaatttctttatttaaatgtgtgtgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgtatgagagagagagagagagagagagagagagagagagacagagagagagacttttgta 
65 tacaaagcttgttcttctccagaagaaatacaacaagacatcagactatagaagcagaaatgcctgaggtatcagctgggccctgc 

agcctcctggggtgacaagattgggcacagtgagaggacatgggtgaacagggagggctcagcctgcagaatgtatcctttccccg 
ctgggttatgcacaggaactcagaaagatgtgggtccctgtaagaggcacatctggagaccttgaacccaaaacttctgtggacag 
ccagcatgtctgggagctcctgtactcaccaacatgtaaaccccacagcaagactcagcaatctgggtgtagaaattaggagaagg 
gaaaactctcggaggaagagagatgcaaggaggaatgtgggcaagggggtggggtcccccaacagtgccaaagacaaggtttcttt 
70 tgaaagttttttcatggtgaccttccttttcgaatggatgttagttagcgagcggttagcagtgaggctcttaaactccaagcttg 

gagccgcctgtgatttatacctggcctatgtagatgagggacatgcccaaacacttttcgctcatactgctgatcaaaaacagttt 
ggctgctgcggctgtcaagatggaggcttgagaaacctggagagctagaatgaggaaaacaccaggcttgggaagaaaggaggctg 
attctgggtaccaggatgtacggcgtagggcggagcagatagggcccagcgctggagccccatgagcggtcctagtctcctttggc 
TCTTGGCTTG CTCCTTG AAATG AAG CGAAGACCCACTG AG CACC CAG ACTTCTCC AT C CTATGGTG CAG ACATCAG ACTGTGAATT 
75 CTGTGTGTAGCCAGCATTGAGGCTGAGCTGCCCTTCTCTGAGTGCTAGAATACCTAGCGGGAGTCCCGCTAGCAGCTAGGAGTGTG 



270 




WO 03/008583 



PCT/US01/5I291 



gagtgggcactcacaaacccagagaagaaaggctaggcttggtggagaaactggaagcaggagcccaagactggtggatgtgaccg 

TGTGGGTGCGGGGCAGGGGGTGCGCAGGAAGGTGTTGAGGCTCGCTCCCGGGAATGGGCCCGGGAGGGAGGAGCAGGCAGCGCTTT 

gaacttgcgctcagcctccagaaggagggcgggggaagtccaggtgccggccgggctgctttcacctgcggatccttggcgctttg 
ggggacgaggcgcaaggaagacctcctgggaatgcagtggaaatacccaccttgaaaggcaaggagcgggaacatagccctgagcg 
5 ccgggtgtggcgctgctcccgcccccatccctacccgcctcacgctgcagcgcgcacctgctgctggtgctggtactggtgccagt 
gcccattccagggcctccccgacctgttggtgctcccagcatctgagccatcaaggttcctgcccacaggtttcatctagaagtcc 
ccacaaatgagttgggagttttctattgttcttcaaacttttattatggcaatcattaatgaaggctgtggatcttgcttggagat 
ttagggctggcagagcatgctacaagggcctgatgttcgttcatcatcacaaagcagccggggaaatgaactaggaaagtcgaaag 
gggggcaggagatgtcgctcagttggtggagtgcttacctcagcatacctgaggccatggttttgataaaccccatcctacttgga 
10 tggggagtcagaaaggttatagctagtcctgggtcagtcagcttattctacatagcaagttccaggccagccagagctacataacg 

AAAAGTAGAGGAAAATAATATAAGGAGCAAGAGTTTACACACCTTATAGTGCCACCATTTAAAAATGrTTTAAACGTGCACGTTTG 

TGTCAAACAATTACAAAGAAAATTCTATTCCGCATGAGCGCTGAGATTCCGATATGTAAGGCTGCCCCCACCCCATCAAACCGCCA 

tgctggttaacaagacgtctaagaattcccgatgattcaggttgcctaggtgtcctcctctctgcctttacccaaagggttttcaa 

CGCAGGCTCCACTCATTTCTTTTCCCTTGTCTTCATTTTAATCTCAAAGTAATTCATTCTCCTTATGCCCAATACACTGGCTCTTC 
15 AGAGAGCTATGGTTTGCAGTCTTTGATCATGTGACCTGTTCTCAGATCATCTGCCTGCTTCTTTAGAGTCATATGACTTGTGCTTC 

TGTCTCTCGTCTTCCTGACAACTGAGGGTTACTTAGGCGAACCGTCTTTGGCTGGTGAGCTTTATGGAGGAGGTTGGGTACCCCAC 

attgcgccatctccagccatccagctctcctgcttctttggaggtgtttaatagggtttctgagtctctttcccagatgggctggt 
ccagcgggttaggactggagtccatgtgtctgggttttgcaaatctgcccctttgctggctgtttaagtgtctcacctgccttcct 
ggcctcagcagtcagctgggcagtgctcatcctgggccctccaaagggcatggggagggaggtgtgggaaaaggtgagttctcatg 
2 0 gctctggctcagcagatctgaatgtctggatctgggagttggtagttcttatagattataaccacgcctataaacatctgtatgct 

ctcaacatctagcacacagctggcccagtgtaattgtccctgaaatgaagatctccaccaggctggtggccctcaatgagccccta 
gaaagatggtttctggtgtgagcttccagccaataaatagctcagctttctgcatttgaagactcagagaaagacttccccagggt 
gtgcagcagttgtgagaaaagtccagagagccagcagggtgtcttctgctctcagcttgtcatggcagtagcctgagtggggagga 

AAGACTGGGGAGGrCAGTGGGAGCCTCTGGGTCCAGTCCAAGGGGGTCCTGGGCCCATTAGAAAAGCAGACTCTCCACTTAAGTAG 
25 TCAC CGGTGAGGGAGGG AAGTTGT CCTCTGAAAAAC C TCAACT TTT AGTGGAGAGAACGGCTCTGTAGACAGCT CAGTAG AG AATG 

TTCAAGATCTATCTTCTTCTGACAAGCTGAAGAGATGACCAGGAGGAACAGTTTCAATCCAGAGGGGATTTTTCTAACCTCAGATC 
TTGAGGGGTGACTAGGAGCTCACCGTGAGATGAATGGCCAGGGAAGCTGTTTTGTCTTTCACCAGAACTTGGCTTGAAGGGAAAGC 
TCTATGAGAACTGGGAATGGTTCTGACCTAGGAACCAGCTGTCTGCTTTCCCAGAACCATTAGCCAGGCCCTGCCAAGCCCTCACT 
TCACTGCACGTGGGAGACTGCCCTGCCGGAGAGGGTCAGCAGGGAGGAAGTGGTACGCCGCTCAAAGGAACCAATGAAGCACACTG 
30 GG CTTAAGGAACG TTT AT AGTTCTG ATTGGCAG GTCAGTAGG CAAAG AAAT AAATGG C AG AG C CCGG AG AG AAAAGG ATGTG AC CT 

AATCAAGCTGAGCTTGAATTTCAAGCCGAAAGCACAGGCCAGCCAGCTCTCAGCCTCTCTCCCCTAGGCACTCCTGGCTTTTAGAA 
TTCCTACCCCAAACGGGACTCCTCACACTTGGTCAACTACAGATTGCCTCTTCTGCGTAGAATGGGAGGCCCCATCCAATGTATAC 
AGAGCAGGAGCTGTGCTGGTAACAGAAGGCGTTCCAGTGTGCTGACGGAGGCTCGGTGAGGCACAGAGGAGTTCTGTGAGGTACGA 

ggagatggggctctggctcgaggttcaaaggcctggaccatcctcctttcaccttgaaccagtgaaggacattggatgagttacat 
35 cacttaaggggtgtgtgtgtgtgtgtgtgtgtgtgtgttgagaaaaagaagttaattgtcccaccaacctttggctttgacatttt 

atgacttgatgctttcatgagtagcctctcaggcagctggctatgggaccatttacaggaggcttcgagtggctttccagggcctc 
ttacattctgtctctcctccagcaagacataggccagccagggacacttttcaggcagaaacttctgctcagcaagcctttattat 
tgatcaaccttcacgcagaaacccccgttctaactaaccatcgcttcagggagggtggacatgcccccactagaaaagactaaatg 
cagtctagcacagtcatttgcaactgcaagcaacccaagcaggcctttgatccttgatcatcttccctgtgaaacagagcctgcct 
4 0 aactgtggcctctggggccacaaaggcaaggatcagacctgctcagtgggggtggggaagggaagaacatggggactcacttggga 

ACTGCTTGGTTAGAGG AAATGACTCAGTC CTTG C CCT AACCT CCTGG AAGCCCTGT CTCTGAG AC AGCT GGCACTTCTCAGAGAG A 
CCTTCTTGGGGTCTGAGGTGAGAGGCCCCTGACCTGGACCTGCTATCTGGATGTTCTGGGCTGAGTTTGCTTCTGGTAAGTCTTTC 
TAGAGAAGGTAGACTAGGCCAGGCrGCAGAAGCCCCTGTCTCCTTCTTTCTTGCCTTCCACTCTTTCCCCTTCCAATTCTCTGGAT 
CTCTCCCTCTCTTCGTACAGTTAACTAATTCCCTTACATCCTCTTTAGGACCCATCAGCCTGCTTCATGCTCCAACCCCTAATTTA 

4 5 gccaggagggacagtccttcctccgttctccactgtgatcaactcccccttcctatgaaatggggtgggggtggtggctcatgctc 

aggacacctcaaaaaacaggtttcaacatttcacaggtttcaacatttttcaggcggacttgtcacacatcttatcagatcagagc 
cttgcaagcaagccctcttcggcacagagtagatgccggtacattccagtcacgctgggctccctttggtggaaagggttcaccca 
gcttcttagatggaggcaggattgataccacttccctctgatagggtcacccctaagagtgacccccgactgcatgtttctttcca 
tatcatcttcttcgtcccatagatgcccagaatcccgtctctttggggtccccagcaagtgcactgcttcctataaaggttccact 
50 gggccctgaaaggagcttctagaagtatcgggtgaagatgagtctctggggttacttccagagtgtagacagtcttttggccagca 

gagccagtaaagttctgttgtttgagctccaccgggacctcaggaagagaggaagaaggtcaccctgccctgctcaatggctgctt 
ccttccagaagtaatggctttgacattggatttccctcttcacgcctgagagttttgccccatgatgtgggttgccagcctggtat 
cacccttccttcatgttctccaaaagactctgcttccctgctcctgccatgataatgatagccttggcgacgtggcgaagacagcc 
aaagcccagaggctcagagttcagtctgagaagcacacccggaggctggtccccaggccacagagagcggctgtagccactctcac 
55 tgggtgggaggccaccctgggggcaaactccactctgtttgtcagaaaggagtctccacgggaggacctggctgtgatggcaagag 

ctctcacctagggaggaaacagacaaggaacagagcagagggagagacattgtgatggctgaccgcacgtgcaggctgtttgcctc 
tgtaagtgctgatgaaacgggagccaggaacacaggcttcagccctagccgtgtgaggtttgggcacaccatgctgttccggcgtc 
actcctccctgcctggtatatgatatcaacagtcccaacctgagatttccagctagctcagctttcccggggaccttttggaatct 
tcaggtctagagtgcctttccactgtacctcctgagcagctatcctcaagaggaaatgcctgccttctgggttcctctttgggctc 

6 0 . tgcacttggccatggtcttcagctgtcactgtccccaagggttccttttcccattgtttctagcctcttacagatgccatctccat 

ggtcaccctcgttcagaccttctacatcccttctctttgtccttatccacagccttctctctgttccctgaagccttcatcttgca 
atggccagtgggcccatccaccgccatagcctgttagcctctctggctcacctgaggccagcgacaccaaggcctctggtggtatc 
gatgtgttgccaggtcctcgaatctccttagtgccaactgtcacaccagccttccatctgtttcctagcttttgatctctagtgct 
gcccttgtcccattgtaggtgggagatagatcaacaaaccaaagtccagctctggatgcttcgagctctgccagcttgcccagagt 
65 ggtataaaacctggcaggtggggccccttgccagcccccctcctcctgaatagtccaagacgtcaggtgagcgataaatggtaaca 

tgggtacaccagctgttgtccccagcctcctagttcgaggctgctctctgttccaggtgcttaagtgagcccagctttaatcacca 
ggtgtgtagctgctcctgatcacagcagtggggacttactggccccaccctgggagactcagtgttcttccctatgctatggtaac 
gatgactgaggacataagtgacaagtagccaaagatcatctcctgctcacgtgtggcatccacagtaccctgatctggtaggtgct 
tgaagagggctcgttggcctgccgttgacagatgtctcctggcctgggtgctcctccgtggggcttcattcatctctgtgttccta 
70 gcacctggagctctgccaggtttggagtcatctctcagtaagcgatgttgagtgagcagtcgctgagtgactgtgtttaccaagga 

aggacttgagcccagctgccgagaccaaaccctccagttgcttatcctcgcaggcccagactcaggcaaactggaaactcagccct 
gccctgggctccacccttttcccttcagcccctgtaatgtgagctaaagttatctctgttcccgatggatccagaaaggcagatag 
atataagggatggagagaggtccgaggacttcccatgactgtgaagggcagcatctaggttccctttgtgaactgacagccatggt 
gtcactcggaaacagccccttcttggtcatacggtgctgggaaaggtgtagttatgtgcagagggccctgtgtgttccagatcagc 

7 5 ATGGATTCTTAGGAAAGGTGGCGGCAGATGCATCATGGGATTTCTCCCTCCTTGCTCTTTATTGAAGCTrCCTGCCATGGTGCCAG 
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GGCTCACACAGGGCCCGTAGAGACTCTAGAAGCTGAGAGAACCCTGGCCCACCAGACTCAGCTCCTTCCCAGTCCTGAGCTTTGTC 

CTCTCCCTTGTAATAATCAGCAGCTCTAATTTCCCTAAGTGGAACGGCGATACTTGGGTTCTTTTTGTCCATTTCTCATGATTTTC 

TTCTGGCTTCTAGAAGTTTCCATATTGCCCAGGAGGTAGAGTTCTACTGGACCAAAAGTGGGTTGGGCTTCTGTCTAGCATTGCCT 

agaagtcagcagacagaatacctggttctgtgcccttatggggttttgggaaaccctctaccttcgtctccctcccaatgcctggg 
5 cattttatttcatgagagcctaggcttttggatcagaatcttgtggttatctctgagatcaggtgggtggctacttatcactgtaa 

gaaagagaagggcaaagaatccggtgctcccaagaagagtaagactcatccaaactcatcccaagactaatagatgagccagagac 
cttctccctgtgctgtggcctggaaatacactctgtccactctgccaagtcccagagaagcttctgaaaatgtgtctttatcacac 
cctgggattcacaggaagggacagagaaagagcttgttggcatcgaggcaggggtcgtggccatggctgctgacctttccaggcaa 
ctgagcttccccgtgaccctagctcagaccagtgcctttctgaaagttctctgaaattaagggattcagagttgaagagatggctc 
10 agcggttggggactgactgcttttaaagaggacccaggttcaaatcccagtacccacatggctcacagctgtttataactccaaga 

cctgacactctcacgtagacatagatgcaggcaaaacaccaatgcacataaaataaaggtaaataaataaaaacttttatagaaaa 
aaaattgagggattcaggtagactcggtcctggtcatttcagctattactaattgtataaatcagtgcattaggtaagttccaatg 
tcaggcaactaccactattatttctagaacattctcttcatcctaaacagtcattactgtggagtatgagcctacgccgagactgc 
tggatcctgtggtatataacaaattctctttttaaatgttgtatatagaggaaaaggagggagtttgtgcttgcatccgtttccaa 
15 acaaaaatagttcaccattaaggcagcctgaacttggtgacacccccaccagcattcaccatctccctaagctctaagagcctgtt 

gggaagctcaaaacttaaaagcaaacaaaacaagctaggctgggatacagagaaggctccctggtaggatgagcctggtgtaagca 
gacagagccagcctgatctcagcagggactcagtcatgcagagggatggcagagtctgtgggtctctaaggctccaggacacctct 
ttgtaagtccctgcagcagctaagctgccctgagttctctgactagagatgctggggctagagatgctggtagactgccttctcag 
caggcacaaaggcctgagtttgttccccagtactgatttaaataccataaaatcgtgagaaatggacaaaaagaacccaagtattg 
20 cctttccacttagggaagttggtactaaactggatgtggtggcccgtgccaacaatcctggcactcaggtagagccaggaggctca 

gaaattcaagatcatccttggctacgtagggagttcaaagccagcctgggatacatgaaatcctgtttctaaaacaaaaacaaaac 
aaaaaaagtctgtatttcatgaaaagtcttatatatgtatatatacttctacatttgaatgaagtactaacaagccacgtatgcat 
tctttcggaactgctgcagatcttttctccattttccttctaattaattacatctgtaagtaaaaaaatatgaatcaacccattgg 
aatggttatgtcgaggttggatgagcacatctgcagtcctggtactcaggtgtctgagacaggaggattgcaaagccaaggcccgc 
25 atgaaccacagactatggccatgtctcagagcaacaatatcttgggctgtagtagctcagcagtagagcccttgccttagcatggg 

taaggtcccaggctccctctgcagccaggaaaactgtctgatcttgtcaccatgcacacccacccacagccctttgcagaacaggt 
gacaaagaactgggtgtcagtgggaagctgacagggccatggggatgtttacagtctggcctaattggacagtggcattggtcgct 
atcatcagcctaagccttcctgacatctatggctcatccacctggctgcttgcgtctgcctgggcctggatggtaggtggttggga 
tgaagacgagctgtccctggggctgaagacaacagaaccttgggtagagcagggcaagtcggggacagaagctgggtataaatagt 
3 0 ccctgcccagctgggcaggcctggcaagccctccgtcctccccctcaccagctgccagtgccagccatgccccxsacctcctttggg 

agcctggtcaccatctcagatcctcactggaggaagtccctcagcggaactgaggagtcttgtcctgtgtgtgggcgagacctccg 
gctgcccgagtgggggcatcaggcaggctcttcggggtgtcctctattttcttaactggaaggccaagtgtgctggtgtatgtgtg 
tgaaaaatcaatagctattcctctttgtgtgtgtgtgtgtcatgctgcaaacaaatgagccagccttctgtggtgagaaggggaga 
agagggtacggggacactagcaaaggttacttctagcttgggagctcacagaagtctttagaagtgattcagggaaagtttgactt 

3 5 gggtatgggctgcagagaggcactcaaggagagggctcagcatgcgtgaagggtgtgaagctgtttcagctggcctcaaggcaaat 

ctaatcaaagcctctcacagtggggagatggagaagatcaggagcctctcctgttgactctcccaggggcacaagctcttctgtaa 

cggggacaagaagtgggttacactgatatgtctgcagcaatggaatgtcagccatggtgtgtgggcacggctcagggccggcaggg 

catgtcaggggggacagctgtcctgcagaagtcaatcccaaggccatagcctcaaggctgtccatagatctgagccctgtccccag 

aggccctagctaattaccacaggatatccagatagagcttgttgagacctctgaccggagcatcctggaaaccctcccatgcccct 

4 0 tggtcagtttgaacatgcatccaagtcacacatggctttgctacgctcagcctgtcagtcacagagggatttgcttggccagccct 

gtcaggactgctggtgaagagactctgccgtgtcttggagccttcctcctcgtgcttgatgggaagtggctttagaaattctgatg 
tgctgtatcaagtcagggaactgaggctccgggaaatgaggttggcgacccggcagggaccaagtcctgagagcatggaacctgag 
gtggctgccattgcttgagggatcctgatgtgcatggcactgagctgtacatgtttactcttcccgcaagctctgtctcacagtgg 
aagaaagtgtggtgtggagaagttaaggaaatcgcttggattggcagcttgaggcaggcagagcccgatgtgagctggggtgaaga 
4 5 gacaggcttggaaggaggagggaacctaactctgggtgacaagtgtctacactgaagcccttgctggggtttcctttctagtgtca 

gtagggcttagggatgagtggcaggccagggctaagtgctggcttagtgtgtgagaatgagcttgatcaacaacactgcagagaaa 
gggcctggttgggggcaggggtctgtagggaaggaagagaaaagacaaaagacatgccaagagggaggctcaactctggcacttta 
cgacccacaggtccaggcagcttacttagctcccttgcctctgtttccccgtctgtgaaatgggatgatattgatgatgacactct 
ctttacctcatagactggttgcgaggattaaatcagttaaagacgtaaacatttcaaactgtgcccagctcaggtcagatatacat 
50 ccatgttaggtgtttttgcggggctcccctatgcctttatgtgctgtgtggcttcaggcgctaggctcaccattgtttctcactca 

aacgtcagcccaccagcgggtaggcaggccaggcctgaagccacccagctccctagggacccagacaagcattgcccacgaagcag 
agggaaggcttgcctgggagccaggtagtctagtttctaacagcagatagaaactctataatctgggcagctagtaaagcccccac 
tgtgtgctgggttgttatcaagcaactcaaggaagttagtgaagagttggtagtgagccgtgatggtgtgacactaatgcttcagt 
ggtcacctcattctttttctctcactcttggccagtcccaacaggagacagtctcttgtagcccaggctagcttgcacctcctgac 
55 cctcttgcttctggctcccaagtgttcagggattactacccaccttcctagctttcccttgtcaaaagggcccagggctctggttg 

gggagagctcagtgggagatcagttgtctggcaagcttgaggctttgagaggtggggttggggactctaagctcaggacaaggttc 
ttcaaggccaccaattcaaacccccagttctgcctactcgcactctctcttcccagtggggaaacctggacttcatcccctgacag 
ctgaggccagaggctgctggaagtggtgctgctgtgtgccatgttttgctggagcctctgagcagagcaaccgaggctctgggtgt 
tgagtgtgggggaagggtgttgggaggcagctcacagcatactctgattagactctgatgagccatatacctgttcccaagaagcc 
60 tagggcaagctagtttgttctggaaacccagattcctcatcaggggacagagatgatcaaaagctgatcaagtctgttacatccaa 

agttctaagcaactacagagtccctcaatggccgcgttcggttcacccatgccaacgaagcttttgtgtctcttctgacctacccc 
agagtttgcccctggccctctttccaaggctcctgcatccaggacttgaccttagctagtgcctaggtctccttcttccaggacac 
tctgccctttattatgagcctggaagagggaaggaaaaggtagagtttctggtagtgccttgctttttctacagtagttaaccctt 
tcccccccgagtgtacttaccggcgctgtaaaatcccaagggttgaaatgtaagaggtacaataatggggtggcttgactgaagtg 
65 agaaggttggggggatgcctgctgagagtttccttttgctcttgagttaaactagtcatcaaacggagcctctgtcgctagtgaga 

ggggaggtggcactctagaaacttctagggaactataaagatggtggcggaggcccttgtagacagagcacttgatgccatcagag 

ACAAACAGG CTCTTGGTGTCCTCTGTACT CTTGGGG AAGAGG CTAAG AGGGCTTTGTGGGGAG AG AGAG AG AGAGGGGGGAGAGAG 

agagagagagagagagagagagagagagagagagagaacactgtgctaagacttatgctcccccccccccaagatggagctgtgat 

CACAATGGCCTCTGCTTCCTTTGTCCTTTATATTTGGATTCCTTCCCATGAATGGCTGTTAGTCTCCACATGACCCACGAATCCTG 
70 GAGTCCCTGGGAGATTGCTCTGCAGGAGCCCTGCCATCTCTACCAGGGCACCGGGGCCCAGGCACTGGGCAGAACTTGATTCCTGC 

TCCAATTCTTCATTTCCAACCCAGGGTTATTTTTGTGGCACAGTACAGACCTACACAGTGCCCCCTCCCCCAGAGGCTCTGCTGCT 
CCACATGCCCATGTCAGAGGGACACTGCTTGAACCGGTGCCGTGCCCTTTGTGGGACACCGTGTCCCCAAGGAAAGTCAGAAAGCA 
GCACACAAGGTGCCAGGCTTCTCAGAGCCACGGATCATCCCTCCCCCACCCCAGCCCATCCTCTGGGAAGAAGTGACATCCATACT 
AGGCCACGTGTTCTGTGTCTACAGTGCCATCTCCATTGTCTGCCTGCAGGTCCCTGGCCCTGGGCCAGCAGTACACATCTCTGGCC 
7 5 TCCCAGCCTCTGCTCTGCGGCTCCATCCCAGGCCTGGTCCCCAAGCAACTGCGCTTCTGCCGCAATTACATCGAGATCATGCCCAG 
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CGTAGCAGAAGCTGTGAAGCTGGGCATCCAGGAGTGCCAGCATCAGTTCCGGGGCCGCCGGTGGAACTGTACCACCATAGATGACA 

gcctggccatctttgggcctgtcttggacaaaggtacttgcctgagactcggtgggaggtggctgggagactgggggtggtgggaa 

GGGTTCTGGGGACCCTGTCCCCTTCCTCCCACTGTGGGAAACCCTGAGTCCAAGTTCTCCCTAGGAGGGTAATAAAGCTGGTGGAA 

agtgggtggggtccatctctggacaggacaggctgtgtccacatcggctacatcttttctagtgctacaggggggtgggtagccct 
5 gaggtgccccagtgtcctgagattggagggcaggcaccaaggagcccggagccttccttcccggatgacacagtgggggcccagtc 

tttgatgtagacatgtgtgacatttcccttatgctgtgttaagtgctatgcaaatacagcttgggggtgggggtgggatggtgcca 
ggcctaggtgttgtgccatggaaaaagtctctatgctctgtcaaagctgtctggtgctggtagcactacatgacccccgagggtcc 
cctgagagttcctgttggttcccatagcctgaaagcaagacgcgtccattaaccctgatgtcctgtggatcacgctcggtgatctg 
gaagtctgaccagctgtgaccctagtggatgaaagccggcttttgactttgcacatggggcataggagagggttgaatggggtaac 
10 tgctcctaagaaggggactttggctctagaacctctcctgtccaggaatttaacggccttagctgggctggcctcgactggagttt 

tgccagccgatgggggcgagcctgctctgagaaggttcgtaaaagctgcattcacagccaaaagggaggagtccgagagctagcgg 
gagggtgggcgcagagtttgggagaggggagctatcccccctcctttggagaaagccctctccccctttacctgtgcttcaagtgc 
aaagtgtctgtacaacctacaggcagaaaacgcaggctattgtcgtgggacaggagggcaattagcaaatcaatggatgatgattc 
tgtttacgcttctaataccaaagctaattattccttgtttacataaaaggtttggcctctaattggggccaagtggcggcggcggc 
1 5 tggcttttcaaaactgatctcgcccgcctgttggtctcaccgccttccggcgccccacctcagtccaggtagcgtttaatcaaact 

gccaggcgtcccgacgcctcccccaaagcaacactggccttctgatcactcctcccacccaggatagtgtccatcgagacctttca 
gcatgatacccgctcgcagtgggtctgatgtttagattcgcagcagtgggttgtgccacatgcctccgtcccacagcaagagggca 
gtttgtgtcccagtgtgcaaggaaatatggggctgagacagtgggatttgatgaaggcagtggggtgaggttccaggaagatgtac 
ccgcgtcccggtaccctgtgggcaggcggtgggtcctggccacttttgcgcacgtcctagcaggtgcggggtgggcggccggaagg 
20 cgcaaggccgcggtcctccgcggctccggagggttcgagcgccgccccccgccgcgcgcccgctgcggtcgccgcgcaattcacac 

gccctctggccgccgcctcccggggatcgcgctgcccggcgccggggctgggggcgnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

httJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnncccaggctaatccccgccccgcccccgccacccccactgccccggcgctgggaactgagcgtggcggggcc 
gggtcgccggaagccaggggcgccctcccctggggcgagagggccgggaggcctggatcaccgccgtgcgcagtcccccccggctt 
25 ggctggactgctgagccagctctcgctccgcgctccccgccgggctgcgggaaaagtgggacgcgcccctgctgtgcaggtggcgc 

acgagggcttcgtgtctgcaaaggctgctgtggctactgagtatctggttccctgcatattcagcacgggccacgacctaggaaag 
gagatccggctctgaccacctgtgcagtatagcacgacccgctctgggaacctataaaaagagatggcccgggccgttggcctcgc 
ccggccctgtctgtaaaatagggtttagaacattgtagggaataaagcacaggaaagacagatctgcgcgtatgcagtactcaggg 
agtggctctcattgtaacaaggctggtgatgcccgctgagactctcatctctgaaccctgggcctgaggccgagaaactgccttgt 
30 ctcgaccctcgtggcttcgtaggaggagggcaagaaatgggcagccatggctgaagatgctgcacctactttacagagtgtactgt 

gaggcacagatgagaaatctgcctacggggaactgaggttcgagtggaacgagtggattagtaggttttaggctgcaggttccagt 
ctccagaatggaggactcagaactgttaggaggagtgtttctgaatgtgcaaggttggaggccaagagcccaaggacagggcgtgg 

CCAACCTAACTCTTCAGAGAGCATTCCGGTCCCACCATAGACCCCTCCATCTTAGTAGCCCTGCAGCTCTGAACTCAGCTTGCCCA 

tccacaaagagaatactaactagggtctgaactctttagagcaacaggagggcacctggctctcttcccccaatgactggtgagcc 
35 tttgcgctcttccccagccctcagggcaaggctgtgtatgtaccctaaggctccaggctgaacatcttctcacaccatccctctgc 

agccacccgtgaatcggccttcgtgcatgccatcgcctcggctggtgtcgccttcgcagtcacacgctcctgcgctgagggaacct 
ccaccatctgcggctgtgactcacatcataaggggccacctggagaaggctggaagtggggcggctgcagcgaggacgccgacttc 
ggggtgctggtgtcccgggaatttgcggatgcgcgggagaacaggccagatgcccgctcagctatgaacaagcacaacaatgaagc 
aggccgaacggtgagacagcgacccacaactcgggggcgggaggcactccctggacccctgccttcacggccaggttcccatccac 
4 0 accccatagtaaccccctgaccaccctccttcctctcttccagctgtcctttgaataggttttttaaagtatatttactcattctc 

agtgtgtgtattccatgttgtgtatgtggaagtcagaaggcaacctgtagtggtcagttcttcccaccatgtaggtttccaaactt 
gaatcatgcttgatgctgttcctggatcttttgagaaatctgccaaggagtgcagtatggctgccccataggaacaacacccatag 
gctacactggttggcaggctgtgcctgtgtacgtctgtgatgtggttgtgggttggggactgactctgaatccaaagtagggtttc 
catagcatagcccttcctatgctcgtggaacacttagctctcggcctcagtttttccatctgttcaatgggaataacagtccctag 

45 TTTGCACCACTTCTATGGATGAGGrGAATGTGAAGCCTGCTGGGGCCGGGGGTGTGACTAGGGACACTGGTTTCCACCCATTCTTC 

CTGGCACCAAGTAAGAGTAGAGGAGGGTGTGGTACAGAGGGGAAGCTTTCTCCCGGTGTGTCAGTCTGAACTAGCTGCTGCCCCTC 
tttccctagaccatcctggaccacatgcacctaaagtgtaaatgccacgggttgtccggcagctgcgaggtgaagacctgctggtg 

GGCCCAGCCCGACTTCCGTGCCATTGGCGACTTCCTCAAGGACAAGTACGACAGTGCCTCCGAGATGGTGGTGGAGAAACACCGTG 
AGTCCCGAGGCTGGGTGGAGACCCTGCGGGCTAAGTACGCGCTCTTCAAGCCACCCACCGAGAGGGACCTGGTCTACTACGAGAAC 
50 TCCCCCAACTTTTGTGAGCCCAACCGAGAGACGGGCTCCTTTGGTACCAGGGACCGGACTTGCAATGTCACCTCCCACGGCATCGA 

TGGCTGCGATCTGCTGTGCTGTGGCCGGGGCCACAACACGAGGACGGAGAAACGGAAGGAGAAATGCCATTGCGTCTTCCACTGGT 
GCTGCTATGTCAGCTGCCAAGAGTGTATTCGCATCTACGATGTGCACACCTGCAAGTAGTGAGCCAGGTAGGGCGCGGGGCGGGAC 
GTGGGACTGCCCTCTCCTCCCATCCGCTAGGCCTGCTCTTCTGATTCTCGGCTTCCCAAGACGAACAAGTTCCCAAAGCTGAAGTC 

agaaactaggcttcccacgcttccacgggaatggtcttggggagcgacttgacgtatttacacgaggctcagataatgactgaggg 
55 tgtgcacgtcagccacaagcaattgattaaaattcttacacaaattagcagtgatgagccagaccagatttgttcatggctgctgg 

ctgtcattagtgagcatctattcggccagaagagaggttgaggtctggtcccagccatgcccctaaaagtgtcatatctcagggcc 
tcagtttccctactgtctaaaggagaggttcaaatgtcagaaacaggggcagggtatggtgggactggcctttaatcccagcactt 
aggaggctgaggcatctggatctgagtgtgaggtctggctggtctccatagagagttctaggccaggactacacagtgagaccctg 
agacagtcacctagtaagtctctcctaaccctggggcagagtcatttcacatcacccatgaactgagagggcaagctttgacctaa 
6 0 cacaaatcctccagagcttgggaaggtgggtgggggaagccagatctgaagcttgggtggagcgggagcactctcaccaagtttat 

ggagggagacaggaaagaggagagctcccagttcagagcggctggggtgagtgaccgtgggataaaagcctggtggattatgcttc 
caagcttcccagaggtggcctgcatgcgtgggaggaccccaagaaaggtcagcctggaagcagagtgatcctagaggctctggcat 
gggccagtgtgacccttgtctctgtcccctcccctgagagggctctgctagtgagtctgactctcaactggcttttcttatttgtc 
aaccaacaactctggcttcagcatctgttaccttccccgagcagctgtgaggaacgtgggaaaccacattggttcctggaaaagca 
65 gctttctgtccatctatggatggccagcgcagtgtgttccacccagggaccttggagctggtgacacaccagagctggtggctcat 

gtctgcgctctgtaagggtgggggggtacctgacatcacaagcccatctaagaagttccttgtggggcttaggttccattcccagg 
gtccctctagaaccatacaggaggcgtgggttttctttatcaaggtcaaggctggaaggaagacagcggcgagctttagcgcttca 
cgcgcccactgctgaacctcgctcctcatctgcgcagtgatggcagtatggggatcttgatggatttttataaagctcaagttagt 
gggtgtgaatgctgctctaagtgtcagggttgccatcagcgttagcacggggttgctgcaaaggaagatcccatgggcgttctttc 
70 tgcttttcaaagggatgggagaaaagtcagcaagtaggaaggttgaggtggaaggaagcagaccatgacggccgccttctctggta 

ttcactctgacaagagttagccctgcaccccccaatatcagatagtacatacatagctctggccgttttgaggagctcttggtgtg 
gcttcttatcactcagctagaagggccatttgtcctgaccacccatgtcactgaaggttagacttgagttaatggcctagatagac 
ccaggggtctgcttccagaagcttcctatgtaggcttgcataggcctcagcattgccaacccaagcttgatacatggggcagtgtg 
ggtccaagatacagagcccatgactccactccgtccttgcccatgtgggcagctgagatcttccaggcagggaaggaggtgcaggg 
75 tgagcctttgttgtccagcaaatcgctccactccaatccttgcctaaaaatgatctcctaagaagaattgggtgtagctgggtagt 
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agaacacttacacccctgaatcaatctccagtactggggagaggggaaagcagccccctttcctcacattcctaaggtagacactt 

GCTGTTTTTCTAGTATCATGCAGACATGTTTTTAAGAAGCTATGCCCACAGAGTTCACAGCCTTAATCCCTTCCCATGGGGTGGGG 
GGTGGAGGGGGGAGGAGGACTGGACTCTCAACCTCACACTTCCTGATAAGAAAGATCCCTCCCACTGGGATGTCCTTTGCCTCTCG 
GAGCCCAGGTTTCCTCCTGTGTGAAGTGATAAGGTCTGTGCCCTGCAGGGCTGCTCAGGAGCCAGACACAGCCATAAAGAGCCTGC 
5 TCTGGGCTCCTGGTTTGGAGCCATAGGCCAGGAGATGGTTGAGACCTGGTTCCTTCCTGTCCTTTCACCCCCGAAGGCGCTGCTAC 

TGATGGAAGCCAAGGGACAAATGGGCAGGGAGACAGCAGGCATAGAAGGCTCTGGCTTTTTTCTTGCACAAAGGGGCCACAGAGCA 
GAGCCCAGCAGGCCACATGCCCTTCTCTGAGAAGAGTTCAGCACAGTGGTAGCATCCAGTCCTCCCTAAGTGGGGAAGACACCTTC 
TCCATTGCTTGAGGTTTGTCCACTGTCTCCACTTAGCCACTAGCTTGGTATCCGAGTGCTGGTAGTTTACAAATATCTGATTTATT 
CTTTTTATCCCTATGTCGGAAAGGCTATGAATCTAGTCACCCCCTCTAACTGGCCCTGTGTCCTGGGTCTGTTACTAGTCTTTTGT 
10 GGGACCTTAGGCATATCCAGGTCGTCTTGCTATGCCTGGTTCAGCTCTGCCAGCAGCACCAGAGATGAGGGTTGGCTGGGGGTTGG 

GGGGTGCCTGGGGCGTGGCTCAGTACCTCAGATCCCACGGGATAGGGCTGTACAGAGTGATCATGCTCAGGAAAGCACCCTGGGAG 
GGAGTTCACCATAACTAGGTAGAGTCCGTTTCTTTTGGACAATTCACGGCAGTTGTGCGTCTGATGGCAGGCACTAGCCCTGCTGT 
GACTGGTGGCTCAGACTGGCAGGCTTTTCCGTCTCCACGTAGGAAGGGCAATGCTCCCTTGGTTACCTACAGTGGGCTTCCTCAGC 
TAGGAGGAGGTTTGAGTTGTGTGGATGCAGGCTCTGTTCTTCCTGAGGATGGCATGTCCTCCCTCAACAGCAGGCTCTGGGGCGAG 
15 GAGGGAGGCAGGGCTGGCAGCGTAGGCAGCCTGTGATCTTTGCATCCCAGGGGGTGATGTTGACAGCAGTTATGAGGTTTCTGATT 

CTTCCTGTTTATTTCCCAAAGGGCACTGGGAAGGGGTAGATTGTGCGGCTGGATCCATTCATCGAAGTCCCATGAGAAGCAGGATC 
TAGATCCAGGCCAGCCTTCGGCACTGGCCAGCAAGGAGCATGGACTGTTGCCAGCTGCATGTGATAAACGACCTGGACCCAGCCGG 
CCTCGGACGGACGGGCGGCTTCTTTCTCAACTAACGrCTCTCCCCCTGCTCTGGATGGTGTACGGCTTTACAGAGGGGCTTTCTTT 
ATGGTTTTACCAGGGTCTGCTGGGGACAGACTCGAGGCTTACCTTTGCACATGTTAAAGAAAATAAAAATGAAAAAAAAAAATCTA 
20 CCGCAACAGAACAGGCTGGGCTAGTGTGAGCTCTTGGCCTGGTGGGAAGGACAAGACCATGGCGAGATTCTGTGTCCAAGCTGCCT 

CTACTCGTGACATTCCAAGATGCCTCTGAGGTGGGAACTGTGAAGTAGGACAGAGCCCCGCAGTCCCCTCTTGTCCGTCGACTCCC 
ATTTAAATTGGACATACCTTGTCGTTCTGAGAAAAGCCATAGATAGGTGTAGCTGGGATGTAGTGATGGGGAGGCCCCTGGCCAAC 
AGTGGGAGCAAGATCTTGAGTTTTGAAGACCTCAGAGTTCTGGGCGGCCTGGGAAGCCATCTGCAGAACAGAGTTCCTTGTGGGCT 
CCTGTTTTCGCTAGCCCTGTTCTGCCCTGGAGCGACAGTCAGATCTCCACGCCCCTTTCTGTTGTTCTACAGTGTCCACCTTTACT 

agLagaat^gctgctctgcccttctcagccttgctaaccagcagacaccgaggagagcagcggggcacc ttag agagcaatcta 

AACATGGTTGGCAGGTGGGGAGGGTAAAGAGTCCCACTTCCTTTGTGTTAGAAGGCAGACTACCCTGCGTCCTTTTCTCCCATTGG 

CTGAAGTAACCAGAAAGACAAGAGATCCTTAACAAGCCCTTCTTCCCACTTGTAAAAGGGATAGCCTATCTCAGTTCCCAAGGATC 

tggattagatagatattcaaaagaggcaagcagcgaatggaggcagctcccagctctgttcccgacgcatgatggtactggctggg 
3 0 tttagtaaggtgggtggggctgcacggatcaatccatcaactccgtcttaaggagaatcagaaagaggagataaaatgggggaatg 

gggcagaacaaagaatttgtcctttcccgcttctgtctagggtctgctaatgctggcttgacgaggggtcagccacttctttcctg 
ttgtgcagttggcttgccaagcaggctccagtaggcccttgcctgcactctctaccatgtgaccatgagcactgctctagggacac 
ctcccatcccttcctagcaccccaaatgccccttcccatctctccttccagaagttggaaatcaagtcaactggataacgcttgtg 
tgaggacacttgagcagaacggatacaacaatttacaagtctcttcatatctatgtattctatattaaaagtgataaagtcatgtt 
35 tccggggcgtattcaagtagctgacaagtaattatttaataatagtacatgagcgcattgtaattatcctcgccatagtcaggtaa 

tagcatccaatgggaggtccctaccaacctgctgtatccaaagttttgtaaaaagttgtagaagttgttgatctttttgattttat 
attcaaaaagtctctttttataaatattatttattatacaatgtatatacctttgagttaactaagattatatattatataaatat 
atatatatttggagaaaatctatttcatcatgcagtttttttctgttaaatcattaaagagaaggtaaacttcaaatggacacatt 
gtacgatgtgtggagtctccagattcgtccttaggtcaagggtatctgaatgttgtgctaattaaatggccaaatttacggtcatt 
40 tcctctgctctctaagcaagatgaggtatgatggacagcagatgtgacatgagccttaaagcattacttgatattaagtcagtatc 

aaacaaggaattgccaacttggggaagaacaaacctggtcagcaattcattcatagacttgaaaaatttcaacaacgcatgttgat 
gtctcagatctttctacaaggttcagcccaggtcagtgggtcacagggcctgccatagtcttactccctttctcactacataccca 
actccagttgttggagaaataggaattgctcaactgtaaacaaagctggaccagaaacagataacagctgaactgtggaagaggtt 
ggtaggtaggttgaccagatggtgttctgcctgtgctctgggccaagtgacaatggaattgtaggttggtttagataggttgctgg 
45 gcagagctctgggaagggcactctctccttgggctggagtttcagtgactcacccgaagcctttgcctgtcatcttgatgctgtgc 

agttttaggatgatgggtggtccttcacttctcagacctccctctaaaatatccccttcagtgttcctttcttctggtctaccact 
attagagataacgtattcacactggccataggaacatgaagcagtctgcttctgacggtggggactgccaacaccttctggccctc 
ggttgaccatgaccgcctgagcttccatttggtgcatcttttgcccctagaaatctttttccacctatgtgaggccccttgagggt 

50 ctgggttttattttattttatttatttttttgactgtataaggttgccaagtatttagatggtccctatcatacttaccaaggcca 

TTTGTCTCCCATGATCATTGTATTCCATTAAAGAGAGTACAATTTATAGCTATGCTAGAACACTAGCTGGAAACACTGGAAAGAAC 

AAGTTTCAAGTTGTGCCTAAGTCGTGTGTGCACCTTTTAATTTCAGCATCTGGGAGGCAGAGACAGGTAGATCCCTCTGTTCTTGG 

CAGCCAGTGCTACACACCAGACTTAGTGGGTCTTAAAAAAAAGGTTTTGAGAATAATTTGAGAGAAGATAAAGGGATATGGTGAGG 

55 AGAAAGACAGCAAGGGAAACGAGGCGAGGCTGTTTTGGGTGGAGTGCTGGTCGACCTGTGTAGTGCTGGGCATAACAGCACGTAAC 

ATGGGTGGTGTGGGTCTACATTAGGAAGTGAGTTCAGCAAAACGTATGGTGTTAAGCCATGACTGGCTTAACAGAACTTGGGAGGC 
AAACAGCTATCTCATCACTAATCAATCACCAAATGTTCATTATGGAGACTGTGCTGGAGAATCATAAATACATGTCATTACAATTT 
CTTGTTTGGACATAGTCTCACTTTGTAGTGCTGGCTATCCTGGAACCATGCAGAATAGGCTGGCCTCAATCTCGTGCTGATCCCCC 
TTCCTCGCTACCTCTGGGATTAGAGGTGTGCACCCTTCCTCCCGATCTTGGGATTCCTGCAGATCACAGGTGTTATCCGTGCTCTG 

60 gcatcacgacacactcacaccccctgggctgtcactggggctcagcctcagcagttgtcagcaaacgagtggctttcatcttgcaa 

taacttctaaaatttaaatgctgcttttgaactcttagcaaaccttgcctggcttcacttatttgaaggcggcaggcggcccagct 
gccaggcaagcaaactgaagtcctggccttgccttctgtttggccaggtggatatttatagctgaccctgcttcagcaggcctgtt 
gaccaggctttgattattaaatgataactgaatctcctccatgattctgtaacataaggtgggaaatgtaaaggctgctcactgta 

ATT TT TAGG C AA T AAAAA G ACA G C CTT AAAA AC A C A TC TT , A GGC T CG A T AGA T GCCCCAGTGTTGGGGAATCGAGGGCGGGGAGGT 
65 GGGAGTGGGTGGGTGGTGGAGGAACACCCTCATAGAAGCAGGGAGAGGGAGGATGGGATAGGGGGTTTCTGGGAGGGGGAGGAAAG 

tggaaaagggctaacatttgaaatgtaaataaagaaaatatccaagaaaaaagaaaaaagtattcaaaatatatacatataaaaaa 
aaaaccacatcttagattctagctacagttatgcatgtttttggatagtacatgaaaaaaaaatcctcaaaagaagacaaaaatgt 
agtaaggaaaaaatgagctcttctttggaagatttagtatttcctgacagccggtgtgtgtgtgtgtgtgtgtgtgtggggggggg 
tcatcagagccctccacactgttcacagggctatgctgtgggctggaggtaggaaggcctttggggatcctcccagaactggaggt 
70 gggggcaactgctgtcccccaaattgctggacatgcctcttctctacacagcatccatttctgggcttcctggtgcaaggactggg 

gctgtggcatctagtatctgagagatccagaaggtatgaagaacagcagggtgagctcgggggtctcaggtttgcctgcttcagag 
aagtcattgtaccgcaaagcagcttccacccagctcctgaacaaccgagctcatggctgcagttcagactttttaaggtaaaatag 
gtatcaaacgtaaatatgaagattctcgtacattagcatatactaatgaacttttgaggggtttgttttgcttttgtttttggaga 
cagggtttctgtgcagctctggttgcctggaattcaccctgtagaccaggttggtcttgarctcacagagactcacttgcctctac 
75 ctctagagtgcctggattaaaggcatgcgccaccactgcccactgaactttttgttgttgttgttgttgtttgagaagagtctctc 
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TGAATGAATGGTTCCCAACCTTGCTAACGCTGTTTGCCTTTAATGCCGCTCCTATCATGATGACCCTCAACCACAACCTTGCTTTT 
GTTGGTATTTCATAACTGTAATGTTGCTCCTGTTGTGAATTGTAAGGTAAATACCTGTGCTTTCTGATGGTCTTAGGTATAACCCG 
TAAGTTGAGAACTACTGTCCTACAGGGTCTTGGGACTCACTATGTAGAGTAGGCTGGCTTCCAACTCAGAGATCTGTCTCCCAAGT 
GCTGGGATTAAAGGCATGTGCCGTCAGCTTGCATGCGTATCTGTGTGCCATGTGAGTTACAGTTGTACACTGCCATGTGAATTCTG 
5 GGAATTGAACTGAGTCCTCTGGAAGAGCGGTAAGAGCTCTTACCCACTGAGCCATCTCTCCAGCCTCCTTAATGTTTTTCTAAAGA 

gatttaaaaacaaaacaaaaaaaaatctcctatgctgtaacaaagcaaggaggggtttctcttctgtggccacttcgtcatgcagc 

CCCATTAGTGATTGATCCTGTTCCATATAAAATACTGGTCTATACAATATTTCAAGTATATTTACTCTTTATTGCATTCCTTCAAT 
TTGCATTACACAATATAATATCTTTTTCAATATAATTTTGGACAAAAACACAAGACATTAACTTCGTTGAACAAGAAACATAAATT 
AATTCATGTACGACTTTGTTGGGAGGAGAAAGGCAGAACCGCAGACAACAGGGACCACGGCGGTGGACAGGGAACCACGGTACTAG 
10 CCACGGGAATCACAGTTTCACAACACAATTCACTCTTTCAAAGCCACAAAATAAGCCAGGGATGAAAACCCCAAACAAGGTATACA 

GACGGCAAGACTAGGAGATGATTTGCCTTCTACTGTGGGGACAGTGTCAGAGTATCACCCAGGTGCCCCTGCGGCAGCAAGCCTCC 
CGGGCGGCTTCTGATGGCTGTCTTTGTGTTTGAAGCAGCAGCGGGGAGAGTGGCATGCGCCCTAAGACTCATCTCCACGAATGACG 
TGACGACCTAATTGCATTCCTTCTAACCCACTGATTAGGCAAACCACCCTCCAAAGGGCTCGCTGAGTTCCTCTTCGGGAAGAGGT 
GTGTTGAGTACGCTGGAATGGATATTCGAGGGCTGAGGGAGAGGACTAGGGGGTGGCTTGTTCTGCTGGAGAGTAGTGTTTTATTT 
15 ATGTGCTGCAGACACTACAGATCACTTGAGATACAAGGAGGATGAATTGTAAGTCATCAGGCTGAGGAAAAGGAAGACGATGGCAC 

TAATAGGCCTCTAACGTCATCCTAAGGAACTGACCCACTTAGAGCCGGACGCTAATTAGAATTGAGAGGCTTGTAAATTATTTTAA 

TATCTCTTACCACAGAGCAAATTAATTACACTCAGAGCATATCACAGCCACCCCAGGAATGATTTGACTTCCGATTAGAAAAGCTN 
NNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>JNNNNNNNNNNNNWJNNN>n^NNW 
20 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNmWNNNNNNNNNNNN^ 

tn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtttTNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNW 

NNNNNNNNNNNNNNNNNl'TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIW 

NNNNNNNNNNNNNNNNNNNNl^TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

25 TCACTAAGAAACACTCGAGGCTTCCTGTTCTCTCTACATTTTCCACCATTTGTTTGCTATTTGATGGGCACTTTCTAAAAGAAAAT 

GGTCACATTCCGGGCACTTAAAAGCAGGTTCCAGTGAATCATGGACCATCAAGTTTTCTCTGCTCTGTGACAAGGAAGTCTTGTGA 
AGCAAGCCAAGGAGAGCAGACCAACACGACAGCCTGCTTCCTTGCTTGGTCCCTCAGACCCACAGCACAGCGAGGGGCTAGTGCGT 
GAAAACAAGGCTATACAGGAAGGAAGGAAACCATCAGCGGGCTCATATGCGCTGGGGAAGACTTGGGACCTCGCAGA7GGGTGAGC 
ACTGCGTGTACTTACGCGCCTTCTTCTCTCATGAGGGCCAAGAATTTCCTCACACGGTACTCAGGATCCATCTAAAAAGCATCGGA 
30 AGAAACAAATCAGACGCGCGAAGCTGCCTTTTCTCCACAATGTGCTTCCTCCGCACCAGGGAGGCGCGTGGTCATGTGCTTCCTGG 

GTCGTTCAGAACCATGTCACCATTCCCTAGTTGTTGTTTCGAAGCATAATAAAGTGGGTTATGTTATTTAGAAGCCAGTGGAACTT 
CCCAACACGGAGAGGCTACTGGTCACTCACAGGCACCTCAGCCAAGCACCCCCTGCACCCAGTGTGTTGGTGTGAGGAGGAGAAGC 
ACACCAGCCAGGTGTCACCACAACACTAGATCGTGGTCACTCACGGAGGGGTCCAGACATGCCTGGGTGCATTCATGGTGCTATAA 
ATCATGAGAGTTTAAATGCTAAAATTCATATATCTTATTGAAGGAGGAGGATAGAACCTGAGAAACCAAACTGAGGTTGATTAAGT 
35 GACCAAAATACAGTTAGAACTTTTTGTTTTGTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCATTCTGT 

AG ACC AGG CTGG CCTCGAACTCAGAAAT CTAC CTGCCT CTGCTTCCTGAGTGCTGGG ATT AGAG GC ATGCGCCACCACTG CCTGAC 
TAGTTATGACTTTCACATACTCACTGAACTGGCATTCTTAGCTTTAGTGCCCTTCTGGTGACGCTGCCACACCTAAGAGAGCAGAG 
AGTGCTGTTGGCCTCCCCTCTCCGTACACCTGGCCTCTGGTAGCCCGAGAGTCACAGACTCAAGACAAGGTGGTTTGATCCGGGTG 
ATGGTTCAAGTCACCATTACTAATTATCTCTCCTCGCTGTCATTCTGGATCCAAGTTACTTCACTTCAAAGTGTATCATAGTCTTA 
40 TTGGCCTGACTAGGGTGTGTGGGGATCTGGAAAAGAATAATCACAAACAAACATCTCTAATTACTCACTATGAATTTGTACTGTAA 

GAAACACCTCACTTTTAAAGCATGTTGCAGGGCAGAAGTCTGCTGGCAAGAGGGAACTCCCTGCCCTCCAGGAGTGGCTGGGCTCG 
CAAGGGCTCAGCTCGCGCAGCCGTGGGCAAGAGTGCACTCAGACTCCCCTCCAAGCAGGCTGGAAAAGCGACAGTTCTGTCCCAGC 
AAAACATGGAACGTAAGTTTCAAATGTATCAAAGTTAAGGGGTCAGACTACAAAGAACTAAGAAAAAGTGTGAACAGCTAACAAAA 
GAGTCATTTTTTTTCCCCCTCTATGGGACTAGAATTACACATGAATCAATTGTCAAAGCTTTTTCTAAAAAATGGAACTGGCTGGA 
45 GCTCGCTGGAGTCAGTACATGCAGGTCTTCGCCCATTAACTCTATTTAATATGTGTGAGGAGCGACTTACTGACTTGCCTGTAGCT 

ATGGAATTAAGAGTCAAGAGAAAGGGGAGGAAAAAAGCAACCTAGATAAATGACTTTATTCCCTCAGGTGACATCCAGTCAGAGCA 
CATCCTTAACACCGAGCAAGTTTTAACAAAATCGAGTCCGGCGAGCAGAGCGAGTGAGCATGGCTTCCATTCTGCTGAACTGCATG 
CCTCTCCACTCGGGCTCTGCCCCTGCTCCTGAGGCAGATCTAAAGAGAAGTCACTCAGCTGCTCGGAATCCATTTGACGTGAAGGG 
GTTCAAACTCCAGGCCTATGAAGTGTCAGTCGCTCAAGATTAGGCCGAGCGCCCCACTCTCACTTTCTACCTCACACACATAAGTA 
50 TTAACTTGATCACTGCGCCGCAGGCATCAAAGGGAGAGGAGGCAGGGGTGGGGAGGAAAACTCGCATAGTTTCTCCTATGCAATTA 

TTTTAAAAGATTGAACTGAAACTGGAAAAAGAAGGGCAGAGCTGACTTCTGACAGATTTATCTTTTTTCGGGGACAAAGCCAATAC 
ACCTGTATGTATGCCTTTACCAGGAATAAGCCTGAGCAGGGTGCTTAGTCTATGACAATAATTTACTACTCATAATGGAAACTATA 
TAAATTGACTTAAAAACAGTTGCTGGAAGCTTGGGAAACTTTTGGTTTCTGAAAAACCACAAAAATCTAATTTTAAATTGAGTTTA 
TCAGAGAGAGAGTTAAGATAATTCTCTCCATATTTCTTATTTATTGGCCTAAGAGCTTCCTTCAGATGTGAAGCTGGGGAACCCCA 
55 ATGTGAGCAGTGGGCGCGCAGGGCTCCACAGTGACACACCTCCTCAGGTCTGGGGATGGCTCACTCCTCATTCATTCACTTCTGCT 

CCTTTCATTGTATCTAGTGAAATTTATTGAGCTCTCTAATACGTGCTGAGCTGGTCCAGGGGCCAGCGACAGTGTGTGGCAGCCCA 
GGGGTCTGAACACACGGAACTCAGTCTACACAAGTGTATTATGTACATGTGTGTGTACACGTTCGGGCACACAGAGGCAAGGCATT 
CCAGAAGGAGAGAGGGAGGTGCAGTCCACACAAGAAAGTTCCAAACCAAAATCAGTCTCATCTGCCTGTGCCTAGCAGCAGGCTGG 
GAGTCAGTTAGTTTGAGATTTCTAGGGCACTGGGCATGGCGGTATGAGCCTTTAATCCTAGCACTTGGGAAGGCAGAGGCAGGGAT 
60 GGTCTCTGAGTTCGAGGCCAGCCTGGTCTGTATAAAGAGCTCCAGGACAGCCAGGGCTACACAGAGACACCCGTCTGGAAAAACTA 

AAATAAACATTTTTTTAGGAGTTCAGTGAGGGGAAACGCACAGTCACAGCCCGATCTGCACAAGTCGGCCGCATCCACACTTCCAC 
ATCTCCCAGAGCTCTTAGCCATCAGTGCTGTCACATGCTCACCCTGAAGGACGGAGCCTCAGTAGTGAGAGAGATCGGGGCAGACT 
CACTGACAGACTCTTCTCCCATCTGCATGAGACTGGGGACACCTTGCTTCCCTCCTTCCCTTCCAGCCCCCTCTTCATCTTCATTG 
TCATCCTACAACATCCAGTCTCCCCTCACTGAAGGTAAAGTTTAAATTATCACCAGGATTTTGCACATCTCCTTTTATTGCTAAGT 
65 GCTGTAGATGTAAGCCCTATCCTAAGCTGTTCAGGGTCTCACTCCTTTTCTCTGATTGTTAATAAGGACTATGAAATTGACTGTAC 

CCAGGTCACCTCTCTGCAGCCTCCAAGATGTTGAGGAGCCTAGGGCAGGGGTGGGAGTGTCTTTTCCTCCTTGTTGAATGTCTTCC 
ATGACGGGGCAGTTGTAGTTTTAAATTCGCTTTGAAGCCCTTTCTGATTTTGAGACCTAATGACTCTCTACATTAAGATTAGAAGT 
CACGCTCTGCTCTGCTCATTTATTTCTGAAGAGAAAGAGGAGAACATGGGTACTCCTGAGGCCTGGGAGAGGAAAGCAGGCCCTCC 
TGGTGTGCTACAGCCATTCCTGTGACTCACGCAGAGACGGGATCGCCTTACCTGCAGGGACATCTCAATCAACATTAGTAACTTCT 
70 TGATTCCTATCCAGACTTTCTTCCCTTTGACTTGCTGAGCAATTGTGGTGCGTTCCTTATCTTTGAAGTTGCCCAAAAGCTATAAA 

AGCAATAAACAACAATTAGACACTTTTATGGTGTGCACACCAACATTCACCTTTAAGTGAACAGTGGGAGGAGCTACCTGCCTGGG 
ATGAATTGACCCACCTAGTCCTGTATGACCATAAAAGACAAGGTCTTATTCTGTAGCCCAGACTAGCCTCAAACTCATGGTAATCC 
TCCTGCCTCAGCCTCCGCGGTGCTGAGACTACCTCATCTAGAAGAGATAAATCTTATGCTGTTTTTCTAAGGGACCATCACTAAAC 
TGAGAGACGCGTTTCCTAGGGAAAACAGCTCCAATCTATGATAAATACAAGTTAAACGTGTTAGCATTCCTTCCTGGGCGCAGTTC 
75 GTATGTGTCAAAGTACGCTGGTCTTTTCTCTTTCCCAACTACAACAGGGTGTTCAGACAGGTGACCCAGGCACACTTCTCATGCTG 
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TTGGCGTCTGCTCTGTTGGGAGCCGACGGCAACTCTGAAGTTGTGGAGCCTTTAGGCAGCCTCCCCGACTCGACCACACCGAATAA 

AATTAAAGGCTTTATCATCTTCAAAAAAAAAAAAAAAAAAAAAGGAAACATTTCCACATTATAAAGTTGTGAGGTTTGGGTAGCGT 

TCTTTTCTTTTTTCTTTTTGGTAGTTCCAAAGG 

5 

MOUSE SEQUENCE - mRNA 

CCTCTTCATGATCGCCGGCAAACTTCCTCCTCGGCGCTGCTTCTAATGGAGCCCCACCTGCTCGGGCTGCTACTCGGCCTCCTGCT 
CAGTGGCACCAGGGTCCTCGCTGGCTACCCAATTTGGTGGTCCCTGGCCCTGGGCCAGCAGTACACATCTCTGGCCTCCCAGCCTC 
TGCTCTGCGGCTCCATCCCAGGCCTGGTCCCCAAGCAACTGCGCTTCTGCCGCAATTACATCGAGATCATGCCCAGCGTAGCAGAA 
10 GGTGTGAAGCTGGGCATCCAGGAGTGCCAGCATCAGTTCCGGGGCCGCCGGTGGAACTGTACCACCATAGATGACAGCCTGGCCAT 

CTTTGGGCCTGTCTTGGACAAAGCCACCCGTGAATCGGCCTTCGTGCATGCCATCGCCTCGGCTGGTGTCGCCTTCGCAGTCACAC 
GCTCCTGCGCTGAGGGAACCTCCACCATCTGCGGCTGTGACTCACATCATAAGGGGCCACCTGGAGAAGGCTGGAAGTGGGGCGGC 
TGCAGCGAGGACGCCGACTTCGGGGTGCTGGTGTCCCGGGAATTTGCGGATGCGCGGGAGAACAGGCCAGATGCCCGCTCAGCTAT 
GAACAAGCACAACAATGAAGCAGGCCGAACGACCATCCTGGACCACATGCACCTAAAGTGTAAATGCCACGGGTTGTCCGGCAGCT 
15 GCGAGGTGAAGACCTGCTGGTGGGCCCAGCCCGACTTCCGTGCCATTGGCGACTTCCTCAAGGACAAGTACGACAGTGCCTCCGAG 

ATGGTGGTGGAGAAACACCGTGAGTCCCGAGGCTGGGTGGAGACCCTGCGGGCTAAGTACGCGCTCTTCAAGCCACCCACCGAGAG 
GGACCTGGTCTACTACGAGAACTCCCCCAACTTTTGTGAGCCCAACCCAGAGACGGGCTCCTTTGGTACCAGGGACCGGACTTGCA 
ATGTCACCTCCCACGGCATCGATGGCTGCGATCTGCTGTGCTGTGGCCGGGGCCACAACACGAGGACGGAGAAACGGAAGGAGAAA 
TGCCATTGCGTCTTCCACTGGTGCTGCTATGTCAGCTGCCAAGAGTGTATTCGCATCTACGATGTGCACACCTGCAAGTAGTGAGC 
20 cagggcactgggaaggggtagattgtgcggctggatccattcatcgaagtcccatgagaagcaggatctagatccaggccagcctt 

CGGCACTGGCCAGCAAGGAGCATGGACTGTTGCCAGCTGCATGTGATAAACGACCTGGACCCAGCCGGCCTCGGACGGACGGGCGG 
CTTCTTTCTCAACTAACGTCTCTCCCCCTGCTCTGGATGGTGTACGGCTTTACAGAGGGGCTTTCTTTATGGTTTTACCAGGGTCT 
GCTGGGGACAGACTCGAGGCTTACCTTTGCACATGTTAAAGAAAATAAAAATGAAAAAAAAAAATCTACCGCAACAGAACAGGCTG 
GGCTAGTGTGAGCTCTTGGCCTGGTGGGAAGGACAAGACCATGGCGAGATTCTGTGTCCAAGCTGCCTCTACTCGTGACATTCCAA 
25 GATGCCTCTGAGGTGGGAACTGTGAAGTAGGACAGAGCCCCGCAGTCCCCTCTTGTCCGTCGACTCCCATTTAAATTGGACATACC 

TTGTCGTTCTGAGAAAAGCCATAGATAGGTGTAGCTGGGATGTAGTGATGGGGAGGCCCCTGGCCAACAGTGGGAGCAAGATCTTG 
AGTTTTGAAGACCTCAGAGrTCTGGGCGGCCTGGGAAGCCATCTGCAGAACAGAGTTCCTTGTGGGCTCCTGTTTTCGCTAGCCCT 

TTTCATGATGACCTTGTAAATAGGTCAGATGTGGAGGCAGGTCTCTTCTGGCTCCATCCACCACACCCAGAAAGAATGGGCTGCTC 
30 TGCCCTTCTCAGCCTTGCTAACCAGCAGACACCGAGGAGAGCAGCGGGGCACCTTAGAGAGCAATCTAAACATGGTTGGCAGGTGG 

GGAGGGTAAAGAGTCCCACTTCCTTTGTGTTAGAAGGCAGACTACCCTGCGTCCTTTTCTCCCATTGGCTGAAGTAACCAGAAAGA 
CAAGAGATCCTTAACAAGCCCTTCTTCCCACTTGTAAAAGGGATAGCCTATCTCAGTTCCCAAGGATCTGGATTAGATAGATATTC 
AAAAGAGGCAAGCAGCGAATGGAGGCAGCTCCCAGCTCTGTTCCCGACGCATGATGGTACTGGCTGGGTTTAGTAAGGTGGGTGGG 
GCTGCACGGATCAATCCATCAACTCCGTCTTAAGGAGAATCAGAAAGAGGAGATAAAATGGGGGAATGGGGCAGAACAAAGAATTT 
35 GTCCTTTCCCGCTTCTGTCTAGGGTCTGCTAATGCTGGCTTGACGAGGGGTCAGCCACTTCTTTCCTGTTGTGCAGTTGGCTTGCC 

AAGCAGGCTCCAGTAGGCCCTTGCCTGCACTCTCTACCATGTGACCATGAGCACTGCTCTAGGGACACCTCCCATCCCTTCCTAGC 
ACCCCAAATGCCCCTTCCCATCTCTCCTTCCAGAAGTTGGAAATCAAGTCAACTGGATAACGCTTGTGTGAGACACTTGAGCAGAA 
CGGATACAACAATTTACAAGTCTCTTCATATCTATGTATTCTATATTAAAAGTGATAAAGTCATGTTTCCGGGGCGTATTCAAGTA 
GCTGACAAGTAATTATTTAATAATAGTACATGAGCGCATTGTAATTATCCTCGCCATAGTCAGGTAATAGCATCCAATGGGAGGTC 
40 CCTACCAACCTGCrGTATCCAAAGTTTTGTAAAAAGTTGTAGAAGTTGTTGATCTTTTTGATTTTATATTCAAAAAGTCTCTTTTT 

ataaatattatttattatacaatgtatatacctttgagttaactaagattatatattatataaatatatatatatt . 

MOUSE SEQUENCE - CODING 

ATGGAGCCCCACCTGCTCGGGCTGCTACTCGGCCTCCTGCTCAGTGGCACCAGGGTCCTCGCTGGCTACCCAATTTGGTGGTCCCT 
4 5 GGCCCTGGGCCAGCAGTACACATCTCTGGCCTCCCAGCCTCTGCTCTGCGGCTCCATCCCAGGCCTGGTCCCCAAGCAACTGCGCT 

TCTGCCGCAATTACATCGAGATCATGCCCAGCGTAGCAGAAGGTGTGAAGCTGGGCATCCAGGAGTGCCAGCATCAGTTCCGGGGC 
CGCCGGTGGAACTGTACCACCATAGATGACAGCCTGGCCATCTTTGGGCCTGTCTTGGACAAAGCCACCCGTGAATCGGCCTTCGT 
GCATGCCATCGCCTCGGCTGGTGTCGCCTTCGCAGTCACACGCTCCTGCGCTGAGGGAACCTCCACCATCTGCGGCTGTGACTCAC 
ATCATAAGGGGCCACCTGGAGAAGGCTGGAAGTGGGGCGGCTGCAGCGAGGACGCCGACTTCGGGGTGCTGGTGTCCCGGGAATTT 
50 GCGGATGCGCGGGAGAACAGGCCAGATGCCCGCTCAGCTATGAACAAGCACAACAATGAAGCAGGCCGAACGACCATCCTGGACCA 

CATGCACCTAAAGTGTAAATGCCACGGGTTGTCCGGCAGCTGCGAGGTGAAGACCTGCTGGTGGGCCCAGCCCGACTTCCGTGCCA 
TTGGCGACTTCCTCAAGGACAAGTACGACAGTGCCTCCGAGATGGTGGTGGAGAAACACCGTGAGTCCCGAGGCTGGGTGGAGACC 
CTGCGGGCTAAGTACGCGCTCTTCAAGCCACCCACCGAGAGGGACCTGGTCTACTACGAGAACTCCCCCAACTTTTGTGAGCCCAA 
CCCAGAGACGGGCTCCTTTGGTACCAGGGACCGGACTTGCAATGTCACCTCCCACGGCATCGATGGCTGCGATCTGCTGTGCTGTG 
55 GCCGGGGCCACAACACGAGGACGGAGAAACGGAAGGAGAAATGCCATTGCGTCTTCCACTGGTGCTGCTATGTCAGCTGCCAAGAG 

TGTATTCG CAT CTACG ATGTG CACACCTGCAAGTAG 

HUMAN SEQUENCE - GENOMIC 

TGCCTGCCTTGGCCTCCCAAAGTGCTGGAAATACAGGCATGAGCCACCGTGCCCGACCTGGGCAGAACTACATTCTGGATGCATCT 
60 TAAACCTCACCTCAACCCTACACCCTCCCTTTTGTTGTTTCCTTTCTCCCCACAAGTCATCTCAGAATGAGGCTCCCAGCTCCAGG 

CTCCAGTTGCAACCTCACCCCCACCTAGACAAACCCTCAAATCAAGAAAAAGAAGCCCTGGCAGGGCGTGGTGACTCATGCCTGTA 
ATCCCAGCACTGTGGGAGGCTGAGGTGGATGGATCGCTTGAGCTCAGGAGTTCAAGACCACCCTGGCTGGGCAACATGATGGAACC 
CCATCTCTACCAAAAATTTTAAAAAATTAGCTTGTTGTGGTGGTGTATGCCTGTAGTCCCAGCTCCTTGGGAAGCTGAGGTGAGAG 
GATCATTAGATCCTGGGAGATGGAGGTCGCACTGAGCCAAAATTGTGCTGCTGCACTCCAGTCTGAGTGACAGAGTGAGACGCTGT 
65 CTCAAAAAAAGAGAAAAGAAAAAGAAATCCAAAGGAAAAAAAGAGAGAGACAGAGAGAAAGGAAAAGAGAAAAGAAAAGAAATTTC 

TGTTGGCCAGGCCCGGTGGCTCATACCTGTAATTCCAGCACTTTGGGATAGGCCGAGGTGGGCGGATCATGAGGTCGGCGGATCAT 
GAGGTCAGCGGATCGAGACCATCCTGGCTAACATGGTGAAACCCCGTCTCTACTAAAAATAAAAAAAAATCAGCTGGGCGTGGTGG 
TGGGTGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGGGAATGGTGTGAACCTGGGGCGCGGAGCTTGCAGTGAGCCGAGAT 
TG CAC CACTGCACT CCAGCCTGGG AGACAGAG CAAG ACTCTG CC TCAAAAAAAAAAAAAAGAAAG AAATTTCTGTCTCAAAAAAAG 
70 AGAAAAGAAAAGAAAAAGAAATCCTAACACTCATCCATCCTTAAGTAAAAGCAACTCACCTTGTAAGTCAGTCTCCACATTTAATC 

CAACTACCCTACACTAGACATGATGGGTGAGGAGGATACAGATAGTTAGGAGGCCTTTGGCTACAAGTAACAGCCTCAAGTGGGCT 
AACGAACAAGGAAAATGTATTATTTCATATCACAAGAAGTTCCAAAGCAGGACTCCTCTGAAGGCAGTTAGTGTCTCAGCAATGGT 
GTCAGAGATGAAGTTTGTTTCTCTCTCTTGGCTCTGTCTTCCTCTGCCGGTCAGCTTCATCTTCAGGCAGCTTTCCTCATAGTCAC 
AGAATGGCTGCTGCAGCTCCAGGTATCCCAACCCAAAACAACAATGTCCAAAAGCAGGGAAAAGATATTTCTTACTGTGTGTCATT 
75 TTAAGAGCCCCAAAAACTCTTCCCAGAAACCTTCTTGCACCCTTCAGCTGACCTCCCTCAGGCACATGTCACCCAGTTTAGGCCAA 
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tccctggcaagcagaatgggtccccgtgattgacttagatcagtcaggatttacctctgagcaaggtaggggaggagtaaagacca 

GAACAAACTGGGGGCCTCTGCCATCCTGGAGGAAGGGACCACCAGCAGTGTGAGCTACACTAAATCTAAACAGAAGCCTGTCTTCC 
AGAAGTTCAAAAACAGCAGCTGAGGCTGGGCATGGTGGCTCATGCCTGTAATCCCAACACTCTGGGAAGCTGAGGTGGGTGGATCA 
TTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAATTCTATCTCTATTAAAACTACAAAAATTATCCAGGCGTGGTA 
GCTTGCATCTGTAGTCCCAGCTAGGAGGACTGAGGCAGCAGAATCATTTGAACCCAGGAGGCAGAGGTTGCAGGTTGCAGTGAGAC 
AAGATCACTCCAGCCTGGGTGATAGAGCGAGACTTCATCTCAAAAAAAAAAAAAAAAAAAGAGCAGCTGATTGCCACAGAGGGAGG 
gagtggatgctcaccgatcattttacatgtcccaggtgccatttcaaacacagcagctatcactctgctgaataggcaattgtctt 
TTTGAGACAAGTGTT ATT AT ACC CATTTTG CAGTTG ATG AAGCAGGT AC AGAG AGG TT AG ATAAT ATGCT CAGTGTCAC ATAGT AA 
GAGGCAGAGCTGGGATTCACTGGGGTTGTGGTAGACCTGGGCTCTAACGCAACCACTCAGAGAGGATTTCCCAGTCAGACATGTGA 
ATCCCCATTCAGGCCTTATCTAGAAGCCAAGACAAAGGTGCATAAGAGGTGGGTCCTGCTGGGATGTGGGAAATGCCAGGCAGATG 
TCCCTGCTTAGCCCAAGGGCCCTCCCACGTCTGTGCCAGCTGTGCCTAGGCCCTTGCCAGTGAGGCAGCTGTGACCCCATTCCCAG 
CCCACTGGGCCTCCATCCATGTGATTAGGCTCCCAGGACTCAGGGCCCATAGCTGGCCACCCTGAGGTCCCAGCAATGACAGCTAC 
TGGCCATACTGGTCTGTGGAGAAGGTGGTTAGTTGGCAGAGTTCTGGAAGGTGCAAACCAGGACTTCACTAGAAATTTCTTCACCA 
TCTCCAAGGATATTATCAGGCTTGTTCTATTCTATCTCCCTAATGTGCCCCCACAAAAGTCTTCCCCGCAAGACCCCTGAGATGGA 
GAGAACTTCCACACCTCTGTTTTGTTTCGTTTTGTTTTGTTTTCTTGAGACAGTTTAGCTCTTGTTGCCGAGGCTGGAGTGCAGTG 
GCACGGTCTTGGCTCACCGCAACCTCCGCCTCCTGGATTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGC 
ATGCGCCACCATGCCCAGCTAATTTTGTATTTTTAGTAGAGACAGGGTTTTGCCACATTGGCCAGGCTGGTTTCAAACCCCTGACC 
TCAGGTGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTATAGGCATGAGCCACCATGCCTGGCCTGGTTTTGTTTTTTAAGG 
AAACATTTACGTATTTGGTCCTCTGATGAATGACTGTCCCCAGCAGATGGCAAGTTCCTTGCAGGCCAAAACCTGGGCTGCTTTTG 
CTCATCAGTGCTCAGCTGCCAAGGGGCAGCTGCACACAGAGTTGCTCCATGAAGATGCGTTGAAGAAATGGACCAGGTGAAATTCA 
CAGAGCACCTACTGTGTGCATCAACCGGAGCTGGGTTATAAGGAAGAAGGCAGACTCCTTGAGGGTAGTCCCATTCCTCGTGGAGC 
CTTGTCCACAGCAGGCATGCAGTCAATGTGTGCGATGAGAAATACAGACACTTTCCGCCCTCAGAGCCCAGGCGGAAGGTGGGGGC 
CCATCGTGACTAAGGTTGGAGACAGAAGAGACCAAAGATGGCTCCAAGCCCCTCCTGGGTTGCAACCAGGGCTCCCTCCCCTTCCC 
TGCCTGCTTATGTCCCATACACAGGGGAGTGGAAGGAAAACTCAGGAGCTCTAGTTCCAGGTGACTGAGAGAAACCGTGGCAGCCA 
CACACAGAGGTCTGGCTCTAACTCCTCAGGTAGGATCACAGCCATGCTAGGAGCTGGCCTTGGGTTAGAGCCCCAAAAGCCTTGGG 
CAGGCCAGCCATGTCCAGGGATGGGGCTCAGGGTTATGAGGCAATGGCAGAATAAAGGGGCACAGAGGGAGGCTGAAGAGAAAGAA 
AGGGAAGGAGAAAGAGGTGTGGCACATGGCTGGAGAGGCAGCACGAGGGGCCACCAAGCCCCAGATGCCCCCATGTGGCAGTGACT 
T CCC AACAGGCTG CCCAC CCTTAATCTC ATCCCACTGG AGGCAG CACAGGGTCCTATGAAAGGG ACACAGG AACCAAGCGACAGAG 
CAGGGTAGCTGGGGTGGGTTGGAGTTGT AGGGGCCAGGG CCACTCAAGATAG GGGCACTGAGGACC CTG AGGGG CCACAGGGAG CC 
CAGACCTGAGTCAGTGGCCCTTCTATCTGAGACCTCGGCCCTGCCTGCTCCCTCTCCTCTGGGCCCATCATCAACAGTGTTTTCGA 
GGGGCTGCTAAGTGCTGGATCCCTCACCACTGGGGGTTCAGCAGTCTTGTGGAGGGAGTTTCTTTGTGGAGATTTCACAGTTGGAG 
ACGGACAACATATGCAAGAAACTGAGCAGATATGTCTGCTATGTAGTATGTATAATCAGCCGGGCATGGGGGCTTACGCCTGTAAT 
CCCAGCACTTTGGGAGGCCAAGGCGGGCGTACCACCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACACTGTCT 
CTACCAAAAATACAAAAATTAGCCAGGCATGGTGGCGAGCGCCTGTAATCTCAGCTACTTGGGAGGCTGAGACAAGAGAATCACTT 
GAACCCAGGAGGTGGATGCTGCAGTGAGCCAAGATCACACCACTGCATGCCAGCCTGAGCGACAGAGCAAGACACCGTCTCAAAAA 
AATAATAATATGTGTAATCACATATTAATCACATCAGTGTCAGGGCTATGCTGGAAAATAAAGCTGAATAAGAGGCCTGACAGGAC 
AGGGCTAGGGAGTGGCAAGGGGTCTGGAGGGGCCTCTCTGAAGTGGATATTTTGAAGTGGGTCTTGGAAGGGGACATCAGACAACA 
TTATCCCGGATAAATCCTTCTGGAGAAGGCTCCTGGGCGCCTGAAGGGGGACTGCTTAGCAGACACTGACTGGGGCAGGAAGAGAG 
ACCTGAGAGAGAGGCTTACTCCTTGCCTCAAGAGAAGAAGGAAACCCAATATTTTGTATTCACCATCCGCAGTCTGGCATTCCGTC 
AGCACCATTCTCATTTAACGCTGACAGCTCCCTACAAGGTGGAAAGTGTTATCTCCACTCCACAACCGAAGCCAGGGACTCAGAGA 
TGACAGGCAACCGGCCAGTGCCCCCACCCCACCCCATTCCCTCCCTTCTAAAGGACTTTCACCGCAAATCGCTTTCCAAAATGCTC 
TGGGGAGGCCAGGCATGGTGGCTTGCACCTGTAATCCCAGCACTTTGGGAGACCAAGATGGGTGGGTCATTTGAGGTCAGGAGTTC 
AAGACCAGCTTGGCTAACATGGCGAAACCCTGTCTCTACCAAAAAAACACAAATTAGCTGGGTATGGTGGTGCATGCTTGTAATCC 
CAGCTACTTGAGCGGCGGAGGCAGGAGAACCACTTGAATATGGGGAGGTGGAGGTTGCAGTGAGCCGAGACTGCACCACTGTACTC 
CAGCCTGGGCGACACAGTGAGACTCTGTCTTAAAAATATAGGTCAGGAGTTCGAGACCAGCCTGGCCAACACGGTGAAACCCTGTC 

tctactaaaaatacaaaaaattagtcaggcgtggtggcgggcacatgtaatcccagctgcttgggaggctgaggcaggagaatcgc 

ttgaacctgggaggcagaggttgcagtgagtcgagaccgcgccattgcactacagcctgggcaacaagaatgaaattccacctttc 

tatatatataatatataatatattatatataaatatatataatatattatatataaatatataatatataatatataaatatatat 

aatataatatatataatatataatatataatatatgtgtttattatataatacatatttattataaatacatatttattataaata 

catatttattataaatacatatttattataaatacatatatatataaatacataaaactgaatgccctggggagctagagctaaga 

caggaggaactactgccacagggagaacctctcaggtgcccacagcggcccctgtgatctcgggatccaggaagaactggtgacat 

ccgcctgccgctggcagcctcccatatgtcagcggaagagggaggcatccgcagggtggatctggcggtgccccagtgcgccctgg 

accggcatcacctgggcccgctcgccctccgcctgtctggagaggagaggggagcctgaagccatgcaccccttatccccagctaa 

gctccgggattgcgaggtagattaagggcattcactcaggagggcacctgcttaaccaagatcctccgaaatccgggctgctcacc 

agcaacaattgaggatgccgggcccgcagggagcggagtgggaccaggcgcgaccccttcctcgcctgctgacctcccgccttgct 

atcagcactgccgccagggggcgcgcccgcgccgctgggctctgagccgacctccgcgtgcacctgcgctcctttgtgtgttagat 

taacatctggtgcttacctactatgcgcttactcggtgcaggtcaggggcttcctgcatttccaggatgcagcctctatgccagca 

aactaggctgggcagtggaaagaaatccgatttactcctgcgcccaccacccacgctagggccttcctgcttccaggctctgctgt 

CCAGCCTTCCAGTGGCCTCTAGGGAGCTCGCCTAAAACCGCTCTGCGGTTCCTACAGCTCCTAGGAGAAAGTrAAACGCCCTCCTC 

TCCAGGTCAGAGGCCTTGGAGCCCCCTATGTGCTCCCTTTGCACTGTTCCTCCATAAGCCCTGTGGTGTTAGGCCTTCGGCCCTTC 

GCACTTCCCCACCTGCTTCCCCGCTGCAACGGCTTCGCCTCTCCCTTTACCCCCCCAGGTTGGTCCGGCTCCCGACTCCCGCCTGG 

CAGCCCCAAGACCTGTTTCAAGCAAAAATGAATGGCACAGTGCCTGGATCGGAGATTTCCTCCTCCTTCCCCGCGACAGACGGGTA 

GCCCCATGAGGGCGGGCGGGGGCCTGGCCACCGGATTCTTTGTCTACACGGTGCCTCCGCAGGGGGTCCAGTGGAGCCTCACTGAA 

TACACAGCGGCAGACTCTGAGCCCCGGGGGAGTGCACATCAAAAGGAACCTCCGAGCCAGCTAGAGAGAGGGGTTGGGTTGGGACT 

GGGGTCCCCTTCCCAGGTCTAAGGTCCCACACATTCACACACACAACAAAAAGTGCTTCCCACGTGCCACCCCATGTCCCCAGGTC 

CCTGGCCCTTGCTGCCTCTTCTGCCCTCTTCCAAGAGACCACCCTTCCTTTCAGGGCGATGGCCTCCTGGTCCACCGGCTGATGCC 

TCCACCCCGCCCTCCCTTCCTGGTCTTGGAGTGAATTTAACCCTTTCTCCACCAAGTGAAACCACCCTGGGGCTTGGGGTACCTGT 

TAGAGAGAGGGTGTTTCTATCTGTGATGTGTGGTCAGGGGCGCCCGCCCTCCCCTGAGAGAAACCATTCCTGCGTTTCCACCCGCG 

GCAGCGCAAGGGGTGCAGGAGGAAGGAAATTAAACCTGTGTTGAAGGAAGGACACCTGGGGGAAAGGAAGGGACTCAGGCTCCCCT 

TGTCTGAGGAGCTTTCAAGTGGCGGAAATCCCCACACACACCTCCATTCACTAGGGGCCTGGCAGGGCCGCTGGTAGGTTCCAGTC 

CTCTCCTCTGTCACTTCCCAGGCGCACATGGCCAGCTCCTAGATTCCACCCTTCAACCCACTTGTTTCCTGCCTGATGCACATGAC 

CTGCGTCTGAGTTCTCCAGGCTGCCTGGAGGAGGCATTCAGGTACACATGACCCCTCAGGGAATGATGTTCTTGCCCACAGCACCC 

AGGATGCTGGCTGGGCATATCTCAGCCAACACACACTCCCACCGACAGCCTCGGATCTTTTGCTCCCACCTCACAGGGTTGGCACC 

TGTGGAGTCTTGAGGCCCAGTAATGACCCCAAGAAGCCATCAAGTCCAGGCCCTGTCGCCCCACCATACTGCATCCACAGTGGTGT 

CTGAGTGGCCAGGGAAGGTAGCCCTCCCCAGCTCTCAGCACCACTGTCATGGGGCTCTGGAACTCCCGAGCCCTTGGGCAGGACTC 
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cagcaggcagctctgatcagaaagccacctgggagccctgtgggtgggacaggactccaggtaggacctagcaggcctccatccaa 

GAGGGAGGTATGTGGAAAGCTCTCCACTGCCAGAGCCTTGGTCCTGAGGCTCTGCATTCATGGCAATGGTAACCCTCTTTCCAGGT 
GAATCAGAAACAGGGCACCCCAGAATCAGCCCAGCCATGAGGAGCATCTCTAGGGATCCCCATCTCTGCAGCCCCCACCAGGTTCA 
CCACTCCTGGTCAGGTTCACGATTTTTCTTCGCCTTGCAGCTCCTTGGTGCTCTCCGCCTCCCCCCTGCCCCTTTCTTCCTCACAC 
5 CGGTGGCTCAGCCTCCCCCCGACAGTTTTCTTGGTTTCTGTCTCAGCGTCTCTCTCATCTCTGAGCCCCTCTCTCTCTCTCCTCCT 

ctcggattctccttttcctccccttccttcctctctttcaacctcccctcccaccccctccagtccagcaatgggctgggaacgca 

GCAGGAGCCATGACAAGCCCAGGCGGCTCTCCCGACCCTTGGTGCCCCCGAGGCCATTTCCCCGCGCTCCCTGTGCCGGCAGCAGC 
CGCGTGCGGAGAGGGCTCGCCGACCAGAAGGGGCAGCAGGTTGGAGCTGTGGGTACGGGGGGCTCAGATCAAAGGCCAGGAATGTC 
TGGCCCCCTGGCGTAAGACTTCCTTCAGCCATGGCCCTCACCTCGTGGAACGCCCGCCGTTCCAGGCCTCTGTGGGACTCGGGTCG 
10 GCTCATTCTCTGCCCTTTCTGCCACAGTTCCCTACACAGCGGTCCCTGCTCCCCACCGGCAGTGCTTCCTTCACCCCAGACCGGGG 

CTGCGCAGAGTCCTGGTGCCTCAGGTGGCCTGGGAGGGGGCCTAGGGAAAGGCACCCAGGTGACCGGGCGTGAGTCCCCAAAACCT 
GACCATGATGTCAATACCACCCAGGGCTGAGACCTAA'ITCCTCGCTCTGGAGAGGGAGAGGAGAGGAAGCAAGCCCGAAGGGGGCC 
TGGAAGGACTCCTTTCCTGTGGGGAGGGGTGGGTAACTGGAGGCATTTGGTGTCCGCACAGGGCAAGGGCCTTTATCGCCAAACCC 
CAGGCTGGAGCTCCCTATCAGTAGAACCGGGGCCTCAGGCGGGACGGTCGGGCAGTGAGGGGCGCTCCGGAGGGCAGCAAGGTCTT 
15 CCAAGGACCTGGGCCGCCCTCGGCCAGAGCTGCGCGTTTCACCGGTCCCTGATGGTCCAACCGAGAATCCCACTGAGGCTGTGGGT 

CACGCCTCCGACCCGGGCCAGAGGTCGGGCCTGAACCCCTCAAGGAGGAGAAAGTGACCCGACTCCGAGAGCAGGAAATGCGACTG 

gccgctggtgtcagttgcaggaaatgcaaaggcagcaggaggtcccgataccgatctgatccctgacaaaagactcaaatgacact 

CGGCTCCGTCCCCCGGCGCCGCCCGCAGCCAGACCTTCGAGCCTCCGCGGACTTTTCCGCACGTTCCTCGGACACCCGGGAAGTGA 
CCTCCCGCGGCCAGGACGAGAGGCCAGAGAGCGGGCGGACTCGGGAGGCTGGAAGCTGGGAGGGGGTGCGTTCCCCCACCCTCTGA 
20 TCCTGACCTGCCCGAGCGGGGCTTCTGGAAACATCCCTGTGCTTTCTACCCTCGATTCCTCGCGGGCCCACGTCCCAACGGGTCAC 

GGTCCCCGCCAGCAAAGGAGCCACCCGTTCATGCCCACGCCAAGCCCTCGCCATGTGAACGCCCGGGTCAAAGCCCCCGCGCCCTA 
ACCCTGGCCAGCGGGGGACCGCGGCGGTAGCAGAGGGTCCGGCCCACCGCGTCCCCCCGAAGCCCCGCGGCGTCCGGGGCGCGGGC 
TTTGCCCAAGTTTGCTGGGCGATGCCCTTCCCGGAGCCCGAGTTGTGGGCCGGGCGGGAGGGGCGCGTGATTGACAGGCTGAACTA 
CAGACTCATCTCTTACCTTAGGCCGCGGGCGCTGATTGGCTGCTCGCTGACATCCTCAAACCCGGCTGCTCCGCGCTGGGCTCGGG 

25 aggggggcggctgcgggtggaggtgcgcttctgacaagcccgaaagtcatttccaatctcaagtggactttgttccaactattggg 

GGCGTCGCTCCCCCTCTTCATGGTCGCGGGCAAACTTCCTCCTCGGCGCCTCTTCTAATGGAGCCCCACCTGCTCGGGCTGCTCCT 

cggcctcctgctcggtggcaccagggtcctcgctggctacccaatttggtggtaagactcgcctcttgtctgcccgcggcccggtt 
tctccgccgcgtccggggaaggtgggggcgccggctgggggtgggccgctgcagggctggggctcctctcctcgcctccctccagc 
cccccacccgcccacccctcctggattttctgctggtgtcgccttcagaatccaactcctggctcctctgataatcaccattttcc 
3 0 ctgctccccgctgcaggggctggaggacttttcccatctcagaaggtttcttattcttagatcctaaccctctgcccgtcccaatc 

tagaggcccccgaagaccccccatttgcttgcagttgggtttctggaaatccagcactgtccctggggcccagccactcctcttct 
CCATTTTGGGGTCTTCATGGGCAAAACCATCCTGTTCCTTCACTGCCACCCCACCTCTGCCX3GCGCCTCCATCAAGAGATTCCCCA 
TAATAACCCCCCTTTGCCTTCCTATTTCAGACCCCAAAGGCTTCAGGGCTCCTCCCGGGGCAGGGGAGTGGGTGGGGGGATTTCAT 
CAGATTCTCCCCACCGCTCTAGATTCATCTTGAGCCTCTGAAGTGAATATGGTATTTGCTGATCCGGGATGCCATTGAATTCGGAT 
35 TTTATTCATTTCTTGCTTGTCCACCCTGGCAAAAGGGGGGTTCCTTGAAAATGTGTTGTCTGGGAGGGGTAGGCTTGTTGTTCTTT 

GACCAAAAATCCAATTCTCCATGTCACATTTCTTCCTTTTGGAAAACCGAGGACCGAGGAGAAAGGGAGAGGGAAGGGAGAATTCC 
GTCCCTGAGAAATGTGGATACAAAAGACATTTTAGTAAATAAGACTGGGAAGCCGGGAGCAGTGCTTGGGGGGGGCTGTGCGTGTC 
TGGGGGGCCTGGGTGAGGAATAAACATCGCTTTGGGAGCCCCAGCTCCAGGAGTCCCCTTGTTTTCCGAGCGGCCCCATCGCCGCT 
CTCCCACCCTCCGCAGGTCCCAGGGGCCAGAGGGGAAGACACTGAAACCAGTTCTCTAAATTACACTCCGCCTCTCCCCAGTCTCC 
40 AGCCCCCTACATTCCGGAAAACTTTAATTAAAGAATCTTCCCCTCCTGGACATAGGAGAGCCTTGGCCTGGGCGGGGGGAGGTGAG 

GAGGAAGAATTTGGGATCTGTGAGTGAGAAGTGGGCTGTGGCCCCCGGGGTGAAAGTCAGAAAGAAGTGCCACCACGGTGCGGTAC 
CGCCTGCAGGTCCCCAGACTCCCTGCCTTTCGCCAACCCAGAGTCCAGGGTAGGAGGAGCAGAGACAGCGAGACTTGGGGGCCACA 
CCCCGAGTCTTCCAGTTGTTTGGGGATGGCAGCATTTGTGTCTGGGTGTTTGGGGCTCCTGGGAGAGAGGGTGGGGACATGGCCAA 
GGGTCTCTGTTTAGAGGGTGCTAGGAGTTGCTCCCAGGACAGCCAGCCAAGGGGAAGTCTTTCTTCTGCCCAACCCACACTTTTCC 
45 GGGGGGCTGGGCTAACCTGAGGCTTCCAGCACATAAAGAAGTCCATGGGGTGGCCAGGGCAGCCAGGGACTTCAGGAAGGAGGTTC 

GGCCAGTCTGGGGAAAGGCTGCTGCCAACACCAGTCCAGCCTCACCCGGCCATTCCTGACCCTCTTCCCATTCCCGGGCCAAGGCC 
ATGCCGTTTTTCGCCTTGCTTTCGCAGAGACTCrGGTGGGTTGGGGGAGGGTAGGAAGGAAAGGTTTGGCGGCCCATAGGTGGCAG 
GGACTGAGGAAGAGAGACCAGTCTCTCCGGCCCTATGAACTAGAAGAGGGCACTCTTCCAGTTGGTGTAGATTCTGGTGTGAAATG 

gtatcttggggaccatctagatagggattgcccaataggaagaaacgctggggaaacctggaaggtcaagacattggccctaacat 
50 aatgctagacacatggcttgtttgggaatttggtgggggacaggaatgctgctttgtctaagccaaggagagaggtgtgtgtgtgt 

gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcgtgtgttctgggtctatgaccctaagaggtgttttctatacaccagtgtgtc 
tctgtgtgcaaaagtgtttgtgcctgcaactgggctactatggatgtgaaatcgtgtgggcgtgttgggggatccatgcccacgac 
aggttgtgctgtgtgtgtctgcacacgagtgtgagcaagtggctggtgctgtgatgtgtgtatgtacatgtgtaagagacagagag 
aagtctagaagtatctttgcccatgtaaaggtcagagcctgtgtctgcctgtgacgctgggcttgactgtgttcatgactgggcat 
55 GTGAGTGTGTGTGTGCGTGCGTGCGTGTGTGTGAGTGTGTGTGTGCGTGCGTGTGTGTGTGTGTGTGTGTACGTGCGCGCGCATGC 

cttcatgacagtgtggggaaagccccacagatgtctttgtgcatgaatatcagtgctcatggccatgacctgattgtgcttgtaag 

gaggagagtgagcctcaagtccatagctgtgtgagggctgtgtctgagtccgcctgtgatcctgtccccaggtgctgggcccaggg 

ctgtgtggctgtgaatatctttgcagacatctacctgtgggtatgaatgacacctgagcttgggtgtttggtgggcagccatgggc 

ctggagggaaggtccaacaggaagcaaaagtctcacaaggtggctgcagggggcacagctggccagggatggcaagctagagaggc 

6 0 aggggcacaggcttccttgacaccagcttgtcctgtctgtccaggcactagagtcactggcccttctctctgaggttgtttttctt 

tggtcttggagctggggtggagggtgagtcaccttctcagggttagggctggggctgtagggtagatgggcctctgattcctgatc 
ccatttctgcccccactccccaacccagccccccgcctggcagtcagattccagtactttgagcatctaagcccatcttggcctgc 
cctctttggcccacccagctcatgcattccccaggaaggatttacaggggaagtcatgtagctgggatttctgtccacgcggaccc 
tcaagcatgacaccctgagtccacactgctcagaccccagtcctgacagaaggttgaccagaagggacagctctaaggggcctcag 
65 actgacacccctggaaggaagagatgttctccaggtagtgacagagccgggacaggaaacaacagcactgatttctcgaattcccc 

TTGTCAGTCCCAGTTAGCTCCTGGTGGAGAAACTTGTCTTTCTTCTTCTTCTTGGGGGCGCTGGGGTGGGGGGATGAACCTATGTT 

ATTAGGGCCTAGCCCAGCACCTGCTACATTCCAGCGATGGACGTGCAGATGGAGGGGGCCTGCTGGAGATCAGGAGCTCACCCTGC 

CGCTGTGTGACTGAGGACCAGTGGCCACCCATCTGGGTCTGCTTCCTTACACTTCACCCAGGAGTCCCCAGCCTGCCCTGCCTCAC 

AGCTTGGGTGAAAATGTTTTGCAGAGGACAAGGGCAGTGAGCTGGGAAATAGCACACCTGAGTTCTCGCCATCCCAGGACCCATCC 

70 tcccactcgagcacctgcctaagacctacctcagtttccccatctgtcagatgtcctgctgcctctcccacccactcccacctcca 

CCCACCTTTCAGAGGCTTGTGAACATGTTCAGTCAAACCCCGTGGGGGTCAGTGGGCTGGGCCCAGGGAGGCACCTGGAGACTGCG 
GGGGAGGAAGGCCCC AGGC C AGGTGTTAAC ACTTGTAACAGGCAGG AATTAC AGCTCGCTGGGG CTGGG CTGGCTGGGGCTGG TG A 
GGAGCTGAGCTAGCTGGAGGCTGTTGATCCCACAGACAGACAGACAGACAGACAGATGGGCAGATACCAGATCGGATGGCCAGGCT 

ttaaccgggtggtctcccttccagggcagacctttccctgggggggatatggcggggaaattagtccaggtctcttggaagttaac 

7 5 agccctcccgctcaccccgcccccattatgggtggggcttcggagtccagagggagcaaaattggtggccgatctgttggtattct 
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TCCGATAGGATCACATTTTGCTTAAAAAGAAGAAAACAGGTCAAACGTTATAATAATACCAAGAGCCTGAGCTGAGTTATGTCCTT 

agaagaacctgctgtaatatgtatgtggatggcatgggggaaggggacgctctcagggaaagttctagactctcagagcattttgt 
caacagctccggggccaagaggtgagagatgggtggagtctgagtatcacccccacctccaccccagggatcctgagggcttgggt 
ctgtgatgtctgccctgcaattaatcctggcctggtgggaagacctttggcgatgaggtcaaaagaggcaggagctggactttggt 
5 gccaagtcctttaggaggtgcttgctgcagcttcaccagtggcaaacccagccaggccctaccagggcccacactctggcatctgg 

atacatgctcagtcactgacaaaggtggagaaactgaggcagacagcgagggctctgggtggaaatctccaaagaatgcactcagc 
ctag c aagcatctct catcctc ct cact acagaacttaatgctaataaac ATT aatgg tac ttggg cagatgtag aattgg aag aa 
gtctctccttggtctggg cagg agacaagg agccagggg ataagg ago cagggg atgg cacagg aaaggtg acttatcacagagg a 
ggatgcagctaacaaacccttccagggaaaaggaagtgggaaaaaggaagatttttctggtctcagaatgtgatgagccaggagtt 
10 gagcagaaccttttccacctaccctgatgtgagccacagaaaccttctccagctgccaaggagggcaagacatcctccacccctca 

ttcctaactcagggaggaggtatgcctagccccacccccaccccccgccaaaggttagagccatcctgatattacatctgtacatc 
catgttatcttgtatgctggaaaatggtgagagtggggagatggagagacctatgtctgaattccaagtttaataccaatggaccc 
tgtgacctaggatgagtcccttcccttctctgggcttcattcaagtccctgcctccttctgggcttcattttccttaaccacatgg 
aggggtcccttttgcctctcagagtcccagggctatgacaggttctgggctcgttgctgtgaagcatgacactctactgcacacat 
15 tccgggcctgtattagacagtccacccgtttctttctgtggctccatctgacctaaatcgcaaagagctggctgccccactcctgc 

caagccaacctgcttgcacttccaaacctcgccccaaacactcccactcttctggagccaggccatctgcattcacatctggcttt 
ttcatgtactacctgggtaactagggcaagttaacctctgcaagcctcagtttcctcatctgtaaaatgagtgtaatgattgcctc 
tatttcatagggttttgaaaatgattgagtgaatacttcttagaatgataccttgcatacaggaagcatatcgatgttagctattt 
tcacctcctatctgcaagctattggctcactgaagccctggagccaaacttgcctcttccaagaagccctcccagatttgccccac 
2 0 ctggctctgttttccccttttcttctttttgcctgtttgccccacagtgctttagctttattcttaagttgagggtgctgggccag 

gctaatctcacttcagctctttacctgctcaggaaggggagggcagggtagagaaggttgctggagtgtcccctaatcattccccg 
acccccagagtctgccagactcttgctgggacctagagccagggggctgggcacagaaggggtgggggaggcaggcttcccagggg 
gagtggcaccagggccgcccagagcagcctgagcagaagttgcttctctaggagctgagagatgattcagaaggtgatttatagtc 
ggaaggcagaaagcttggctcctggcagaagctgctgcttaattacattcttggggcgggggtaggggggtggaggtatgtgtggg 

2 5 gaggcagcaggggccagacttctgcctcctccccatccaggccctccctgtccctttggctgtcccggctctaagcagggtccttc 

tttatcccgctgccagagagggaattccctgctctcagtgagaggctaggccaggattgcaggaatagcttctgggagtggagaag 

gtgggaaaagaggaaggaagctggatcccatctcccgggacttctccaagggagactggatggcgacgggctggaaaacgggcctt 

ctgggaaggagcactgggtctcctccctgcttctgggcagcggaatagctaaggcacctgggcagagttgagtttctttctttctt 

TCTTTTTTTCTTGAAACAGAGCCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCACAArCTTGGCTCACTGCAACTTCTGCCTCC 

3 0 CGAGTTCAAGCAATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGCGCACCAGGATGCCTGGCTAATATTTGAATTT 

TTTAGTAGAGATGGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCCGACCTCAGGTAATCCACCCGCCTCGGCCTCCCAA 
AGTGCTGGGATTATAGGCGTGAGCCACCGCACCCAGCCAGAGTTTCTAGAATCTTCTGAGAGGCAACTCCACGCTCTCCTTCGGGC 
ACCCTGTCCTGCTGCTGCCTGGGAGGGCCTGCCTGCAGGTTTGCTCCTTTTCTGTTGCTCAGGTCTCAGTGGGCCATGGGGGCTGG 
AGAGAAGGTCCTGCGCTCAGAGGCTGAAACCCGGTTCTTCAGCGTTAGGCAGCCTGTCCCTCGTGAGCACAGTGGCTACCCCAGGT 
35 GCACAACGGTTCTGCCAGCAGGCACGGCCCCATACCCTCATGTCAAACTAATATCrCAGAGAGTCACCCCAATGCCGCTGGGTGCA 

GCTACAATCACTTCCGCGCCATTGACAGGAGCCCCCATTCTGTTTCCATACCTGCTGAGTTGACATCAGCATTTCCCATATTAACA 

ctgacccatgczaacaacccgcccgatgacacctaaggccgcttagttccctgcatcgcagccgtgaatcccaaatccctcactgct 
agttcttaaggctggaaaggtgtagggcgggcaggggtagagttgctgaagccagtagtgtcgatttatctgtttgcagcctggcc 
tgtacagccgggaggagttggcaggggtcaggatggggacactagacagctctctggttccccctgaggcgggccttctcaaaatg 
40 gcctcattatgtgtgtggagtgaattccagaaatgtcaggcacacccatacatctagggaatgaaggagatgccagagcgggctct 

ggggcgagaggggccagtgtgaggaggtgggcggcttccgggcagggagttagggcacctgagacctggctctgccaccatcttga 
tattaggcaacttcctgaactgttctgagtctcagtaactaggagagttggataagctgctggccaaagacttccagctccgagat 
tgcagtcatggaggctgtattccgcgttcaggtcacccagctatttggaccatctgtgcctggtggagggggtggtcactgaaagc 
tggtctcagggaagggtggggggtgcagagctctaaactctacacacaaagagctgtgagacagtggatgagtctcctccctccct 
45 cagttttctcatctgcaaattggatgatgataataacacgaccacctgccctgcctgcttgcagggccgtgaagagcttcaggtgg 

AATAATCTTTGTGGGCATGCCCCGTGACCAGTTGGCCTCAGACCTGAGGCCTCTGrGCCCTCTGCCAGGGGCTCTCCATTGAGCAT 
CAGGACCCCTACAGGAAGGAGCTGAGGACTCCTTCCTGAGGACACTTGGGAAGTGrCAGGTTCTTTCCAGAGAAGTTAACTATCAC 
TGTGAGTCCTAGAAAAGAGGAATAAGAAGGCTGGGCATGGGGCTTACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGG 
ATCACCTGAGGTCAGGAGTTTGAGGCCTGCTTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGCTGGGCG 
50 TGGTGGTGGGAGCCTGTAATCCCAGCTACTCGGAAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGC 

CGAGATTGCACCACTGCCTTCCAGCCTGGGCAACAAGACCAACACTCTGTCTCAAAAAAAAAAAAAAAAAAAAGAAAGAAAGAAAA 
GAGGAGAGGAATAAGAGCTAGTCCCTGCTCAGACAGTGCTAAGAATGGACCTAAGAGCCCCCCTGAGCCTCTGAGCTTGAGGAGTT 
GATATTTCCAGCAGAGGAAGAAGTGGGGCTGGACAGGGGAGTCCTCAGCTCCTTCCTGTAGGGGTCCTGATGCTCACTGGAGAGCC 
CCTGGGAGAGGGCACAGAGGCCTCAGGTCTGAAGCCAACTGGTCACGGGGCATACCCAGGTTCACAGCTCAGGGCATGGGGCTTGG 
55 TTATCCTCCTGGCCTAATGCAAAAACCACTGGCCAGACCCAGAGTGAGATTTCCAACCAGGGACACATGGGAAGATGTAGGTGGAG 

GTGAGGGGGGCGAGGGCAAAGGGCTGCCAGCTGGAAGGGGCTCTGCTGAGGCCTGTAGTCATCAGGGAATCCTAATGGCCTGGGTA 
AGGCCTAGCAAACTAGGAGACAGGCACAAGCCATTCCCTCCAGCTCGGCTGGAAAAACTGCGAGGACTGAGTGTGTGTACGTGTGT 
GTTGGGGAGGGGGATGGGAGCAACAGGACCAAGCACCCAGGTCTGTCTGGAAGACCTTTCTGGGAAACCTGCCCCTGGGCACAGAG 
TCCCACTTATCTGCCAGAGCCAGCTGGGCCGGCAAGGAAAACCAATCTCGCAGGGCCCATTAGGAATGCAAATAGGGCTTGTGCTG 
60 TGAGTGAGCAGGATCCCGCCTCCTCTCCAGCTCCCACCAATCATCTTCACAAGGTGGATTGCTGAGGGTGCCACTCCCCTGCTCTG 

ACACCTCCCATGGCTCCCCTCTTCCTATCTGGTACTGAGGCTCCCTATGATTTCACTTCTGTCCACCTGCGCAGTTGTAACTTTCA 
CAAACCCCCTCGATCCCCCCAATAACCCACTTCAACTGGAATACTCACCTCTTTGCTTGTTCATTGAAATACTTCCACCTCCTCTC 
TCTGACTTTAAAAGGCAGCCCAACCTGGGGCCTGTTGACCTGGGGTCAGTCTGCTCTGCGCTGCTCAGCTCGGACCCCACTTGGCT 
CAGGTCATGTAGCTAACAGCCCTGAACTATGGAGGGTCCTTAGAGGGTCTCTCAAGGTGGATGGGCCCCTCGACCTGAGCAGGCTG 
65 CTGTCCCAGGAGTGGAGATGAGCCTTTTCTCCACAGTGTCAATTCCCCTGGGTTTCTTTTTCTTTTTTTTTAATCCCAGTTCCACT 

TGTAAACGTTTCCTATTTGTGTACTATTTCCCCCTCCATGTTCACCAGTTCACACGATGCTTAAGTGTCTAAGTCATTAATTTTAA 
GATTGCAATTGGCAGAAGTTGTTTCTCTATCTAGGAACAGGTTAATACGTTTGTTGACCATGTGCTATGTGCTGATCCCCATGCAG 
ACATCATGATTTATCTGAATCTAATTCTTGCCAGTTTATAGATAGGGAGTCCCACAGTGCAGCCTGGGCATGGCATGGGAAGCCCT 
GAGCCCACACCCTGTTGGACCTAAAGCCTTTTTCCTTCTACCACCATTCAGGCTCAGTTGTGGACTTGTTATTGGGGTAAAAATTT 
70 GCTTGTTCATATTCTACTTTGTTCCCCAAAGGATGGTTTTGAGACAAGTTTACACTTGACCTTCCACTCAAAGGCTGATGCTTTGG 

GCTTATAGATACTATTTGTGAACGTCTGGGAAGTCTCTTATTTGGGGATGTGTCCTCTTCACTGGCCACCTTTCCACAAGCCATCA 
GGCTGTCCTCAAGCTGGGATTGCACAGTTGCTGACAGCAGTGGCCATGTGAGGATTTTGTTGCCCCTGGGATGGGTAAGGGGCGAC 
CTTGATCAAATCACTGCCTCCCGGGCCTCAGTTTCCTCATCTGTGAAACAGAAAGGGTAGCGTAAATGACCTCTCAGATTCCTTCC 
AGCACTAAGCTCTTTCCTTCTACTTAGTCCTTTTTGCTGCTTTGCATCTGGTCTCCATCATATACGTGCTAGAAAGCAGCTGGGCA 
75 GAATCTTCTTTCTTGCCCTAGTCCAATTCTTGTGTTGGTATCTCTGAAACAGCCAATTGTTCATTTCACTTTTACAATTCGACCTT 
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cagctttatttctccccgaggagccagcatgctttctcctttctgataaagcatgcttccctttatgtcctggctatgagaaaact 
cagaggtccacctgaagccacatccttgcacccgtgtggaccttccctgatcctgctcttccgtttttattttgttattgaatctg 
atgtgttttccgtcatcagcctcttgagggcagacatgttggagtctttgtacctggcctgggcataatggatcctcaataaagac 
ttgtctttgggatacacatttgctgtcaacctcttcaaatcctttctggaaagaagcaaggcacatgcgaattaaaaagcaaaata 
5 aacattgctctgggagggagttggtcctgactggatagttttgagttatgagaattccagtctgcttctgtttcttttttttctgt 

ttatttatttacttagagatggagttttgctcttgttgcccaggctggagtgcagtagcatgatctcggctcactgcaacctccgc 
ctcccgggttcaagcaattctcctgcctcagcctcccaagtacctgggattataggcatgcgccaccacacccagctaattttgta 
ttttcagtagagataggatttcaccatgttggtcaggctggtatcaaactcctgacatcaagtgatccacctgcctcggcctccca 
aagtgctgagatgacaggcgtaagccaccaggcccggccttctttctgtttctttactgtcagcttttccccaagtctacaaaggt 
10 cttgtcttcagagaagtcgcctcttttttttcctccatgatcttctccactctaaagctgaggttggttcctaatcttcctctagg 

gactgtctctcgttcctggccaatgactatgtccacccctacccctggctcccttcacaactggttcctcccaccctcccttgcct 
tggaagccgacggtgctattgccaccattccacaggtgacggagtgcccaggtagcacccaccctctctccaacagagctgctccc 
gtccccagcagccatcgtgagggccaagccccactctgcagatggagccccaaggaggagcagaggggagcggcggccagggatct 
ccccattcacccagcaaggtgtcctcacaactctaaccggctctcccctcccctccgcttctgcccttgggcaacacatgtgcagg 
15 tcaccccacccagtccctgacttcggaggagagaatgtctagcctcaggctgggtggttctccatcttaactgaagcttccatagg 

ggattctggagcctttctctgctaccagtaaggatggagtctgtgacctctgcactgtcctggaagctaaagcagcctcgagaaag 
cagcctcttcatccccatgttacctgtgagaaaactgaggctcagctgggcgcggtggctcacgcctgtaaccccggcactttggg 
ggacaaaggcaggcagatcacctgaggttgggagtttgaggccagcctgaccaacatggataaaccccaactctactaaaaataca 

AAATT AG CCGGGCGTGGTGG CACGTGCCTGTAATCCCAG CTACTGGGGAGG CTG AG AAAGGAGAATCG CTTC AACCG AGG GCTG AA 

2 0 GTTGCGGTGAGCTGAGACCTGGCCATTGCACTCCAGCCTGGGCAATAAAAGCGAAACTCTGTCTCAAAAAAAAAAAAAAAAAAAAG 

GAAAAGAAAAAGAAAAAAGAAAAAAAGAAAACCGAGGATCACAGGACCCAACCAGGAGCTGTAAGGAGCTCGGAAGCAAGTGGGCG 
GCTCCAGTGGCAGCTAGTAATTCCTCGCTTATGATGTCCCGGGTATCACATACATTGAGGAAACAAAGCACACACATTAGCTCATC 
CTCCCGACAACCCCAGGAGGCAGAGACTCTTGTTATCCCCATTCTACAGATGAGAAACTGAGGCCCTGAGGCACCATTCCATTGCC 
GAAGGCTCCATGGTTGGTAAACCCCAGAGCTCTAAACAAGAGACAAACTGCCTGAAGCCAGGCCCTTCAGTGACACCACACCACAC 
25 CACAGCCAGGAAGTTCCTCCTTAGATCTGACTTCAGTCTTTCCTTAATCCAGGCCCAGGTTTTCTTCCTGGGGATGTGAATATCAC 

TGTCAAGTTTCAGTTTGGTTTGGTTTGAGACAGGATCTTGCTCTGTTGCCCAGGCTGGAGTGCAGTGGTACAATCACAGCCCACTG 
TAGCCTCAATCTCCTGGGGTGAAGCTATCCTCCTGCCTTAGATTGCCAAATCACTAAGACTACAGGCAAGCACCATATGTGGCTAA 
TTTTTTTAATTTTTATTTTTATTTATTTTTGAGACAGAGTTTTCACTCTTGTCACCCAGGCTGCAGTGCAATTGCAAGATCTTGGC 
TCACTGCAACCTCCACCTCCCCGGTTCAAGCGATTCTCCTGCCTCAGCCTCTCACGTAGCTGGGATTATAGGCGCCCGCCACCACA 
30 CCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGATTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCAGGTGACCCG 

TCCCTACATTACTCTTGCTTGAACTGGACTCAAACAATCCTCCTGCCTCAGCCTCTCAAAGTGCTGGGATTCCAGGGGTAGGGTTC 

CAGTTTGCACTTGAGGACCAGGGTTCGTCTCATCCCTGAATCTTCCTGTGTCTGGAGTTGGTTCCTTCCAGTGGGTTCGTGGTCTC 

ACTGACTTCAAGAATGAAGCCACGTACCTTTGCGGTGAGTGTTACAGGTCTTAAGGACCCCAAGAGTGAGCAACAGCAAGAGTTAT 

3 5 CCTGAAGAGCAAAAGAACAAAGTTTCCACAGCATGGAAGGCGACCCAAGGGGGTTGGTGCTGCTGGCTTGGGGGTGGGGGGGTGGG 

CGGGGAGGCAGCTTTTATTCCCTCATTTGTCCCAGCCCATGTCCTGCTGATTGGTCCATTTTACAGAGTGCrGATTGGTCCATTTT 

ACAAACCTCTAGCTAGCTACAGAGCACTGATTGGTGCATTCTTACAGAGCACTGATTGGTGCATTTTACAAACCTCTTGTAAGACA 

GAAAAGTTCTCCAAGTCCCCAGTTGACCCAGGAAGTCCGGCTGGCCTCATCTCTCATTCCTTCTCTAGAACAATTCCTCCCAGGTG 

ACCCATCCTCTACTCACCTTTAACTACTTGTTCTTCCTCTTCTGATCTCTTACCAGCTTTTCTACAACTTCCTGCAAGTCCTATAG 

4 0 CCACAGAATTGCCTTTAAATCAGGGAAAGAGGGGGCCTGCCATCAGCTCTCTGATTTAGAGGCTTCCGTCTGGTGTCTTACAGCAC 

TTCCCTTCCC CAT AGGG CAGGG AGT CTGG AAT C CAG CATG C C TG CCC T CAAGAGG CTT ATG ACGGAAAACAC AT CAG ATT AAAT AA 
CAAAATAAAAACAGGCTAGTTGTGGTGGCTTGCGCCTGTAGTCCCAGCACTTTGGGAGGCCGAGGCAGGCAGATCACTTGAGGTCA 
GGAGTTCGAACCAGCCTGGCCAACATGCTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCGGGTGTGGTGGCACGCACCTG 
TAGTCCCAGCTGCTGGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGTGGTGGTTGCAGTGAGCCAAGATCACACCACTG 
4 5 CACT C CAG C CTGG G C AACAGAGTG AG ACT C TGT CTCAAAAAAT AAAAAT AAAT AACAAAAACAG AAG AG CAGG AT CAAGG T CAAG G 

AGAAGACAAATATGCAAGTCAAGGTCAATGCAGGTGCAAGGATGGAGCTTGCCCTGAGTTTCCTCACAGCCAGGACATAAGGGAAA 

acacgctttacctgaaaggagaaggcatgctgggtcctcagggagaaatgcccgcctacagcctgtgcccaccctcttcagctgcg 
ccatgagaatttaggctcctggagtatctggcccagacagccgtgagcctgcttccgggctctgcaggcctctgcctggggcccat 
tctgccagggcaggccacactgcctgtggccaagggctggtcaagggaaattcatttgcaagggctgtggctggagcttgagggtg 
50 tggctggggcctccagcatgggatgcagaagggatgggcaggctgcaggcctggggctagatctcccatgtcaccattgtctagcg 

tgaactttatcaggtaacctagccctctaggtggcaagtaaggtttttgccaagataggaggatagaatgattgtttaactttttt 
ttttctttcttgagacatagtcttgcactgttgcccaggttggattgcagtgacacgatctcactataacctctgcctcccaggtt 
caagcgattctcctccctgagccttgcgagtagctgggatcataggtgtgcaccgccacacctggctaagttttgtatttttagta 
gagacaaggttttgccatgttggcaaggctggtctcaaactcctgagctcaggtgatctgcctgtctgggcctccgaaagtgctgg 
55 GATTACAGGTGTGAGCCGCTACGCCTGGCCAAGTGATTAACTTTTTAATGAAAGTACAGGAAAAGACGTAAACTGTCTTTCCTCTG 

ctttcaccctgcaataattggtacagaagacttctgtgaccaaatgcgtgcatacaccaagcaagctgtcaattctgcggcagaca 

TCAGCCAGCGTCCTCTAATCCAATTCAATTCTGATGATCTCCACCTGGACATAGCATCTGATCCCATAGGTTGAGGTCTTAGTTCC 
CAGGACAGCCTCCCACTTCCAGTAGCAATCCCAAGCCCCAGGCTGCTTTACATGTGCTCCTGACTGACCTGCTATAAATCAGGGTT 
CCTGTGACTTCCTCCTTGGGTTCCATTAATTTGCTAGAGTGGCTCGCAGAACACAGGAACACACGTTTACTGGTTTATTATAAAGG 
6 0 ATATTACAAGGATACAGATGAAGAGGTGCATAGGGCGAGGTATGGGAGAAGCTGCACTGAGCTTCCACGCCCTTCCCAGGCACACC 

ACCTTCCAGGAACCTCCACGTGTTCCGCTATCCGGAAGCACTTGAACCCTGTCCTTTTGGGCTTGTATGGGGGCTTCATTCCATAG 
GTATCATTGATTAAACCATTGGCCACTAGTGATCAACTTAATCTTCAGCCCCCTCTCCCCTTCCCAAAGGATGGGGTTGGGGTTAG 
GGTTGGGAGTCCAACCCTCTAATCTTGGCCGGGCACGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGA 
TCATCTGAGGTCAGGAGTTCGAGACCAGCCTGACCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAAATTAGCCGAGCA 
65 TGGTGGCAGGTGCCTGTAATCCCAGTTACTGGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCGGAGGTTGCAGTGAGC 

TGAGATCACAACACTGCACTCCAGCCAGGGAGACAGAGTCAAACTCCGTCAAAATAAATAAATAAAAGAAAAGAAAGTCCAACCCT 
TTAATCCTGCCTGGGTCTTTTGGGGTAACCAACCTCAATCTTGAAGCTGCCTAGGGGCTGCCAGCTCTTCCGTCAGCTCATTAGCA 
TACAAAAAGACATCACTTTGGAGTTTCTAAGGATTTTAGGAGTTGTACGCTGGGAAACTAGGTCGAAGACCAAATATATATTTTAT 
AATATCACAAACATGCGTACAGGCGAGCACACAACTTGTCAGTGTACAGCTTAATGAGCTGGATAGAATATCTTATGTTTAACAGT 
70 TTGTGAACCTGGCATGAAACTTTTCAATACTGGGCACATGGTAGATGAGGCTTCGTTGAGTGGTCTCAATGCTACAGCCAGGCCTT 

AGGG CTTGGCGGGGAAACAG TTCCACTAGG GTCGAACTGGCACAG CAT CGGGAAGAAGG CTTGCCTCCTCTAATGTGG CTG CATCA 
TCTCCATCCCT CCCTTGG CAG ACCCAC AGTGGC ACTG CCCTCCCTCACAGCTGTGGTCACTT ACCTCCAAGTCC CTTTTTGTTAAA 
CTTGGACCATGTTTTAGCCTTTCTCAGCCTCAACGGATCTTCTTTTCTGATCAGTTTAGTCAGTCTTATTTTAATTTAATTTAATT 
TAATTCAATTCAATTCAATTTGTTTTTCAAGATAGAGTCTCGCTCTGTTGCCCAGAGTGGAGTGTAATGGCGCAATCACAGCTCAC 
75 TGCAGCCTCCGCCTCCCAGGTTCAAGCTATTCTCCTGCCCCAGCCTCCCAAGTTGCTGGGATTACAGGCGCCTGCCACCATGCTCG 
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GCTAATTTTTCTATTTTTAGTAGAGATGGGGTTT CACCATGTTGGCCAGGCTGGTCTC CAGCT CCTGACCTCAGGTGATGTGCCCA 
CCTCAG CCT CCCAAAGTGCTGGGATT ACAGGCGTG AGCCACCGTGCCCGG CCACTTTGG TCATTTTTAAACGGTCTAATT AGGAGT 
GCAGCAGCAGCAGATATGACTGTGTTGTTGTATACTCCTCAGCCTGGCCCCTGCCGCCCTGCACCCGCTCCTCTCCCAACCCCAAC 
ATGGGTAAGCACATGGGCCTGGGTACAGCAGTCCTGGACTCTAGATGGTTCTGCCTTTTTATCTGGGTGGACTTCACCTCTCCAAG 
5 CCTTGGTTTTCTCTCTGCAAAATGGGGATAACGAGGGCTATTGTGAGGATGAAAGGATATAACGCATGTGAGACTAGCACAGGGTC 

AGGTGTGTACTCAGTGAGTTAGACACACATTTTGCTGACATTAATTTCATGTTACAGTCTGCGTTGTTCTCGTGCACACCTCACTT 
CTCCGTGCCTCTGTGCTACCCCCTGCCTTCTCTTGGGATGACTACAAACTCCTGTTCGGTCTTGAAATCATAGTTCAGCCATCACT 
TCCTCTGCGCAGCCTTCCCTCAGCACCGCGGCCCCAGCAAAGGCCCTTCTGAGCACATCTATTTCATGGACTAGACTGTAAGTCAC 
CTGTGGGCAGGACCAGTTCTCCATCATCTTTCAACCCATACCACCAAACATAGCACAGGGCACACAGTGGATCCTCAAAGACAGGT 
10 TGTGGGATGAAAGGACACTGTTGAGAGTCACCTGCTGGTCCCAGACTCTTGTCTCCCTGCTCCAGCTGGATTCTCATTGCCTCTGT 

GATGCTCTGCCAGGAAGACCAGCTGGTACTTGTTGTGTATTTTCCTGTATTCTCAGATACCTCTTCATGTGCATCTGTCTTGTCTT 
CCCAGTGTAAGAGTCAGCCCCTGAGGGCAGGGATTCTGCTCTGTAGGCCTCTGCATCACTAGCGAGCCTCACACATCATCCTGAGT 
GTTGCAGGAGCACAGTTAGGAATTCTGTTATCAGGCCAGGCATGGTGGCTCACATCTGTAATCCCAGCACTTTGGGAGGCCGAGGT 
GGGCGGATCACCTGAGGTCAGGAGTTCTAGACCAGCCTGACCAACACGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCT 
15 GGGTGTGGTGGTGGGCAGCTGTAATGCCAGCTACTCGGGAGGCTAAGGCAGGAGAATCACTTGAACCTGGGAGGTGGAGGCTGCAG 

TGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGGTGACACAGTGAGACTCCATCTCCAATAAATAAATAAATAAATAGGAATTCT 
GTTAGCACTTGGCCCAGGAATCAGACTCCTTCCCAAGCAGGCTGCAGTTCAGGCTCAGCTGGTCCCCACTCTCTGGGACAGCACTC 
CCCTCACTCTGTGATCTCCCAGGAAGTCCGGCTCTGGGCATCTAACCTTGGTGTGGGGAGGCAACATAGCACTCCAGAAAGAGGGT 
AGGCTCTGTGACAGAACCACCTGTGGTGCAAATCCCAGATGTCCACTTCATAGCTTCTAGAACTTTGCTTTGGGTGGTTGCTTAAA 

2 0 AAT CTGAGTCT GAGT CT CTTCCTCTGT ATAATGGGAATAAAAAAT ATG AT CT C AAGG TAGTTGTGAGGT TG AAATG AAATAACAGA 

CAGAAACTGGCTAGGCGCAGTGGCTCATGCCTGTAATCCCTACATTTTGGGAGGCCAAGGCGGACAGATCATTTGAGGTCAGGAGT 

TCGAGACCAGCCTGGCCAACATGGTGAAACTCTGTCTCTACTAAAAATACAAAAAGTAGCCAGGCATGGTGGCGCACACCTGTAAT 

CCCAGCTACTCAGGAGGCTGAGATGGGAGAATCGCTTGAACCTGGGAGGCGGAGGTTGCAGTTAGCTGAGATGACACCACTGCACT 

CCAGCCTGGGCAACAGAGTGAGACTCCATCTCGAAAAAAAAAAAAAAAAAGTAGAAATAATAGAAACTGAGTTGAAGGTGAATCAT 

25 taaagatgttctacaggtcatctaatgtagcagggttataaaaatattctctcccaggccaggcttctttagagcagaaagatctg 

aattccttccaaaacagaaaaggctggcttcagggaatcccacacactttatgttggtttgtcccaaccaataagcctatctgaag 
aaagaagcgggtggggaggcatgtggcagaagtctgtgacttggtggacaaaaggcaatgcagactctggcatgaccttgcgttct 
ggtatcctgttcagccagagtactcacaaaggcctccagttctcaggaagggaagggtgaattaaatgtggttagctatcagggat 

TT T T TT T TT TT TT TTT T TT T GAGA C GGAG T CTTGC TC TGTCACCAGGCTGGAGTACAGTGGTGTGATCTTGGCTCACTGTAACCTC 

3 0 CGCCTCACAGGCTCAAGTGATTCTCCTGCCTCAGCCTCCTAAGTAGCTGGGACTACAGGCACGCACCACCATGCCTGGCCAATTTT 

TGTATTTTTAGTAGAGATGGGGTTTCCCCATGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCACCCGCCTTGGCCTCC 

CAAAGTGCTGGGATTACAGGTGTGAGCCACTGCGCCCAGCCTATCAGGGATTTTTATGGGGGTTCCAAGGAGTGGTCTGTGTAGAT 

ttaatatcaccctagttaatggctgaggcactggctgtgtaagcccttgctaagcacagtgagtgagtgtggctggaagtgcagga 
ggcctgggtgggatgcaggctgatccagggctggcagtcactgtgtgcatccaacctttaggcgagagagggctgctaaactctga 
35 gaaggaattcagggtgaagaagagctgatgtgccaatggtatggctggcacaagcctaagcagataccagctattctcctgcaagc 

tgatcaaaaatatttttattacataatacttgacatatacaagagaacaatcatatatattagacatgatgacagaatgaaaacct 
gagcctcactatgtccctgaaggaccagaccgtgactaggccgtcgtgtccatctgtgggtcctcctcagcccattccccatctcc 
ctctagatgtgaccacatcctgaattttacctatttattccattacttaaaaatactggtttttggctgggcacagtggctcatgc 
ctgtgatcccagcacttcgggaggccgaggcgggaggatcacctgaggtcaggggttcgagaccagcctggccaacatggtgaagc 
40 cccatctctactaaaaatacaaaaattagctgggtgtgttagcacacgcctgtggtcctagctactcgggaggctgaggcaggaga 

atcgcttgaatccaggaggcagacgttgcagagagccgggatcacgccactgcactccagcctggagaccctgtctcaaaaaaaca 
aaaaaccaacaaacaaaaaactggttttcccaggtaataatgcctaaatgaaatgttttattttgcctatttttagcattataaaa 

ATGGTGTTATACTG CATGTGG CCCTCT ATGTTGAG CTATT CTCT CTCTGCATTGTGTTTCTAAGTTTCAAACTGTTCCr GGATCTT 

gctgtagttctcacatgctcacagttgcataatagtccatctttagaatatacagtttatctattttgtctcctggccatggatgt 

4 5 gcatctcgctgtgcacagcagggaaaggtgttcatggaggtacctgcctaggcgtggaactttgggttgcaggatgtgtgaatgtt 

gagctttacaagatgatgccaaactgttttccaaagaggttgtgcccatctgtgctgtcatctttgagattgtttttcccatggcc 
caaggcccttcttcccgcccgaggcaagcccactcctgaggactccactgccttgggccttcaccgtctttctctcaggatcccat 
tccctactggaaaactctttcctttccctcctccacttggccctgaacttcccaggatttttcaaaacccagcctggagctgccgt 
cttcctgggagtcctctcagcctcacttccactctctcccaggtttttggaacagcttttccagacagctcttgggccagagtagg 
50 acatcgcatagtgtgtttcttataacatcagccccacataatcctgttgagaaaggcttctggagtcaaataaacttaagaatcgc 

cacaggcaacttggagcctcttggtgtttattgttctcatttgaatattagcagctcattagcatagttgcagcactgagaggtcc 
tgccagtgtgacccgtttttatttgtttaacttgttttccaaaaatatttaaccttggagcccttttcccattttcccccatttgg 
aaaatgggatcgagaagattctcctgcctatttcagtcagtttggttttgtggtcttattttcctcggtaaccaagctgagagtcc 
tctgacttctgttgtaatcatcccgtgtaaactagttcagtccagaccaccctttctggagggcttgagtggaaggaatgaatgaa 
55 tgcactcaggaattaatgaatgaagcagtcagccaatcagtcagccatccagctgagccccctctcctatgcagcagccaggaacc 

agggactgatcaggcaccgctcatcttgcaccaggggacacccgggctgtctggctggtgaatcattctcccgtcttaggtcccct 
gtagttgcatttttaggatctgtcacccaatgaggctgggagcccctgcggggcaggaaccaagttgcgcttgcctctctgtgtgc 
cccgagtgggacatacagatgggatctctcatccaactccttctgagaggggcaggagaacattgtggttaagtcttcagcctctg 
gagccagaccagatgtgtccctaattacctgggtaatgtgggccaatctctgcctcagtttccccactgagataggggtgatgata 
60 acataccttccttacagaattattatggggttaatatgcggcaagcacacaaacagtgcctggcatagaggatgtcactggtcttt 

attagcactatgacaatggcaaccaacatttattgtgcacctactatgtgccagggactgtgataaaagctttatctacatcattt 
caattcttcctccccgcagcctctttgaagtgggggatgtttttctcattaggaagttgagtcctcccaaggagacgtggtaatgg 
gtggtagcaataagatcaggattggggtcagccagatcacaaagccctggcctgcaggcgtggagggtgccacctaccacctgcgg 

65 tcaacaaaatggaaatccatggtactgcaagggttagaatttaacatgtgtgcacacgtgtgtgtgcgtgcatgcatgtgtgtgtg 

tgtgagagagagagggagagacagagacagagagagacagagagcaagagtgcacaagtgaaggagaaggagttatctgagaagcc 
tgggggttactagcaccttcatgacagaccaaggaagacagagatccccgggtggggctggctttgagactgcacagcggcagaat 
cgcttgtgagtcagcagtgccgcagaacagcagggtgctccggaactgggcttggtgtcgtcacccactgccccttgcacagggcc 
ctgtgtgccgggaaatgtttgcaggctggacacctgtggttgcttttaaccaggcaagtgagctgggttagaggtagccacatgtt 
70 cctgagggctcgcagctttggatctgagagggttagacagggcgtcaggggctgagggtcactggaggagaatttgctgtcgtccc 

tttgcccacgggccggctggtcttctcagaccccagaggccagctcctctgttcttccccacctcggaggggagccccagaagtca 
cagggtcagctgtctgctttccacactgcctagggctttattcttgcaccatccccagttctggccacaccaggggagtgagacat 
ggggcgccggtagaggggctgaatgcgctggtgtggggtaggaggtttcggatgcacattccagagggtgtttatgggggagcaga 
caagcctggggattcattcctggtagggaacaattccctcagcacccgagggtgggaaatgagggccaaaatggtggctcagaggg 
75 acacaggtgaggtaagcaggtaagaattcccaccaggtgtctcagaaatgtcctgggaagggcctggcatggtggctcacacctgt 
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aatcccagtattttgggaggccgaggcgggcagatcacctgtggtcaggagttcaagaccagcctggccaacatggtgaaaccccg 

tctctactaaaaatacaaaaattagccaagcatggtggtgggtgcctataattccagctactcggaaggctgaggcacgagaatca 

CTTGAACCTGGGAGGTGCAGGTTGCAGTGAGCTGGAATCGTACCTCTGCACTCCAGCCTGAGTGACAGAGCAAGAATCTGTTAAAA 

aaaaaaaaaaaaaagaaaaagaaagaaagaaagaaaagaaagtcctgggaagctggtggaaggaggtcgagatcttcctgacctgg 

GAAAGGAGGGAATTCCCAGGCATCTATAGACCAATAGGACTGTCGAAAGTTTGACTGGTGTGAGAATGGGTTAAGGTGCTGAATTT 

TAGATTTTTATCCTCTCCACGGTGGTACAGTGTGTTCTGCAAACAAAGGAGAGCCAGCCTTGAAGAGCCCTTCTCAGAGCTGACTA 

TGTTCTTTGGCTCCTCAGCCCAGTGAGATGGCCTTAGCTCTGAGCCCTGTGCAATATGCAAACTGGACCAGATGACCCCCAAGGCT 

CCTTCTAGCTCTGACAGGTCCTGTCGGGGGATCCAGCCTGCATATAGGGCCTGGGCTTCTTTCAGCCCCATAGATGGTGACCCCTC 

TTCACCGCTAGTAAGATTGAAGCTCATCAGCAGGACCTCAGGCCCTGGCCTCCTTTCTTCTTGGTCCCTTGGGTTTTGGAGTTTTA 

TGTGACATCAATGTCCCAGAAATGCCCATCCTCTTCCTTTTCTCTCAGGGCACAGTCCCCTGAGGTCTTGTGGTTTATCCACCCCC 

ACCCCTGTTCTATGTCCTCCTTCACTTGCTCTCCCCCACGCCCCTCCCACCAGAGAGTTTATAAGCTGGCTGTCCCCTTGCTAACC 

TCCrGCTGTTCCCTATGAACATGCCTGTTAGATTTCACCGTGTGACACTGTCTTGGTTATGTCCCCGTCGTGCCTAGTTCAGTGAA 

GAACACATAGCAGGTGCCGAATAAArGCACTCTGCTGGGATAAACTGGTTATCTCCAGAGGGTGGGGTCTGGACAGAGTGGCAAAA 

TAGCGATAGCATGGGATTTGGGGTCCAACTCCACCTCCACTTCCTGGCCGATGGCAATCTGTCATTGGTAAACTGGAGCCGGCATC 

TCTACTCTCAGGGCTGTTGAGAGGATTCATGGAGAAGCTGTGTGAGGAAATGCTTTGCAGGTTGGAAGGTGCTGGGAACGTGTGTC 

ATCTACCCTGGCCTCTCTCTCAGGAACTCTTGCCCACATTTGTCAGCATCTGCTGGGTGTGTTGTCTTGGGAGAGGTCTTGTTAAC 

CCTCTGCCACCTTGAATTCTCTGGTCCCCTGAAATTCTTTGTCCTGTCTCACACACAAATGCCTCCAGCCCTCAGGTCGGGGGTCT 

CCTCTCCTCCTGCAATGCCTTGGGCGTGGGTCCAGCCTTGTCTGAGACACAGAGAAATGGACCTCCAGTGCGGAAGATCTGCACCA 

ACATTCGAAAGAAAAAAGACTGATAGGCGGGAGCCCAGCATTTGAATTTACAGGGATGTTAACCCCAACAGCGGCCGGAGCAGCAG 

AGCAGGACCTGAGCACTTCCTTCCCTTTCTCCTTAGCCTTCCATGAACATGCTCTCTATAAACCCTGTCCTGGTAAATGTCTCCCC 

TCATTTTTTTTTTTTTTTTTTTTTTTTTrTTAGACAGGGTCTCACTCTGTTGCCCAGGCTAGAGTAAAATGGCTCGATCTTGGCTC 

ACTGCAGCCTTGACCTCCTGGGCTCAAGCAATCCTCCCAACTCAGCCTCTCAAGTAGCTGGGACTACAGGTGGTCACCACCATGCC 

GCTCCTCCCGCCTCGGCCTTTCAAAGTGCCGGGTTTACAGGTGTGAGCCACCTCCCTCAGCCCTCACTGCTTTTTTTGCCATCTCA 

GTGCCACCATTTCCTAGCTATGTGACTTTAGACGAGTCACTTGGCCTCTCTGAGCCCATGTCATCATCCGTTAAATTGGGTTCTTT 

GGCAAATTAAAGGATGTATTCTATGTAAAGTGCTTTACATGGCAACTGGCACATAGTCAGGCCTCAATAAATGTTAACTATTATTA 

TTAATAATGGCCACTGGCCAGGCGTGATGGCTCACACCTGTAGTCCCAGCGCTTTGGGAGGCAGAGGTGGGCAGATCACGTGGTCA 

GTAGTTCGAGGCTAGCCTGGTCAACATAGTGAAACTCTGTCTCTACTAAAAATACAAAAATTAGCCAGGTGTGGTGGCATGCACCT 

ATAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGCAGTAAACCAACACGGCACCATT 

gcactccagcctgggtgacagagcaagactctgtctcaaaaaaataataaaatggccactctgagtgcctcagtgaataggctcct 

TACTACCTTACTTAGAGCAGAGTTGAGGAAATTGGTGAAGTTCTTCACTACCTTATTAGCCACTCTCTACCCAAATAAATGTACCC 

CACCTTATCTTATTCATTATGGGTAATCACCTGTAAAAGCGTTCTTTATTTCATTCACAGCCTGAGTGTCCCCAAAAAGGTGCTCC 

ATGACGTCATCCCCCCTCTGGAGGACACCTCCTCCCACCCATGGTGATTTGAGCCTTCTCTTAGGCCAGGGTGATTCCTGGGGGAA 

CCTTAACTGGGGCTAATGTGCACTGACATTTTGCCTTTTGTGTCGAACACACATCCCATTTGCAGAGATTTAGAATTTTTTGACTT 

TAAATGTTCGCTATTTCTATGTATGTGTAAGAGAGAGTTGTTTTCTTTTGTTTTGTTAAGAGACAGGATCTCACTCTGTTGCCCAG 

GCTGGAGTGCAGTGGTGCAATCACAGCTTACTACAGCCTCAAACTCCTGGGCTCAAGCGATCCTCCTGCCTCAGTCTCCCCAGTAG 

CTGGGACTACAAGTGTGCACCACCACACCCAGCTAATTTTTCTGTGTTTTGTAGAGACAGCGTCTCGCTGTGTTGCCCAGGCTGAT 

CTCAAATTCCTGGCCTCAGGTGATCCCCCTGCCTCGAAATTCTGAAGTGCTGTGATTATAGGCATGCGCCACCATGCCAGAGAGAG 

AGATTTTATCTTTTCTACACAACGTGTGTTTCCCCCAGAAGAAATGCCTTCCTACTTCTGTGATGAATGTAAGTAGAATGCAGACA 

GAAATTACAGAAACTCCCTGTGCCCCAGCACCCTTACCAGGGCATGCCTGGCCTGGTGGAGTGACAGGGTGTTGTACACAGTGAGG 

GGAAGGAAGGGAGTGGGAGAGGAGGTGAGGCTCTGCAGAGCAGAGTGGACCATTTCTGGTCAGAAAACAGTGAGGAGGCCGGGCGT 

GGTGGCTCACGTCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGATCACTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCA 

ACATGTTGAAACCCCGTCTCTACTAAAAATACAAAAAAATTTAGCCAGGTATGGTGGTCCTCGTCTGTAATCCCAGTTACTCAGGA 

GGAGAATCGCTTGAACCTGGAAGACGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCACTACAGCCTGGGTGACAGGGCGAGACT 

CTGTCTCAGAAAAAAAAAAAAGAGTAAGGAAAGCGAAGTCCTGGGTTGGGGGGAAATGTAGCTGCAGGCAAGAACCAAGGAAGGTG 

TGGAGCCCCCAACCCAGTAGGGAAAAGGCTTGCTGCCTTGAACCCAAAGAGTGTGAGCATCCTGTACCTTTGCAGACAGAACTTCC 

ACCTACTCACAAACAGATACACCCCACTGCACAGCTAAGAAAGCTAAGGGGAAACCAGGAAGAAGGGAAAAGAAAAGAGGAAAACC 

CCAGAGGAAACGAGGAGTCAGGCCTGGGCAGGGGGTTCCAGATGACGCATGAGGCTGCAGGAGGAAAAGGTTTCTTTTGAAACACA 

TCTTTTATCCTGTCCTTTTCCGATGTACGTGAGCGTGTGTTTTGGAACGCACATAAAACGCGAGCGCAGTAGCCGGCCTCTGATTT 

CTGCCAAGGTGGACGGAAACGGAGGGGCGTGCCCAAATGCTTCTTCTTCATGGCTGCTGGATCAGGGAAGTTTTGCTTCTGTGGCC 

GTGAACATGGAGATTTGCTGAGAGGCCAAGGAGAGAGATGATGGGGGAGGGCTACTTCGGGAGAGGAAGTGGACAAGACCAGAGGT 

TGGAAAACAGGGGACGGGTTGATCCTAACAACTTGGAGGGACTGGTACTGGGAATAGGAGGTGGGGCCCAGGGGGAGGGCAGAGGA 

CCCAGGAGCCCCAGCTGTGGACCCAGGGTGGGGCTGTGGGCAGGTCCCCAGCCCTGTCTGTGACCTAGGGCAGTGCTTCTCAACCT 

TGAGGGAGGGAGGGAGGATACCACAGAGGGGAGGGAGCACCTAGACCACTTAAATCCCTTTCTCTGCAGGGGGCCCAGGCAGCCTT 

GTTTCTAAGCTCAGCAGGGCCACTTACTATGCAGCCAGGGATGAGAACCAATGGCCCACCCTGCTGAGTGCTGGAATGTGTAATGA 

AGTCCTGCGTGGGTCTGTAATGAACCCAGATTCGGCTCCTAACAGGTGCTGAGTGCATGTTTGCAAACCCAGGCGCCTGTTGCAAG 

GAGAGGACAGAGCTAAAGCAAGGAGCCTGCGGAGGAATGGGTGGCAGGGACTGATGAAGTTGGGGGAAGGAGGTGCAGAGGAAAAT 

GTTGAGGCTCGCTCTGGACTGCCTCGCCTGGGGATGGAGAATGGGGCTGCAAGGGAGGGGCAGCCAGCGCTTTGAACTTGGGTGGG 

GCCTCCCTAAATAGAGTGGGGGAAGTCCAGGTGCTGGGCAGGGCTGTCTTCACCTGCCCATCCTCAGCGCCGTGGGGGGATGAGGC 

GCAAAGAAGCCCTCCTGGGAATGTGGTGGAAATACCCACCTTGAAAGGTAGAGAGTGGAATCGTTGCCCTGAGCACCTGGGTGTGG 

tcgcagcatcccccgtgaggcctcccaacctgcagctgcctcctgcgtgcgcatctgccactgctggctttagggccagggccagg 

CCCAGCTGGAGGTCCAAGCTGGAGCCCTGGGCAGTGTCCAGTGCACTGTGGCCTCAAAGTGCCCAGCCATGGTTTAGTACTCCAGC 

TGGCAAGGCCCTGGGTTCAAACCCTGCTCTGAATTTGTCCAGTTGCTTCCCCATGGTGTCATTTGGTTTGTTCCTCTGTCCCTTGT 

GTTCCCTGATAACAAGAGGTTACCTCTCAAAGCTTGGTTAGATCAGATTAAACGTCTTTGGCCAAAGAACATCATAGGGAAGGTTG 

GGGCCTTCCTGCTGCATCATCTCATACCATTCTACTGTCACACTTCTGGTGGAGGCTTTTAATGATCCAGTTTCCTGGACTCCTCT 

CCAGAGGCTCTGATCCTGCCACGCTGGTGTTGGAGCCTGGGTGTCTGTATTTTTCAAAACCACCCCAAGTGATCTGCCGTAGTGTA 

TAGCCTGCATCCCTGACCCCAGTAGCCAGCTGGTCAGGGACTGTCCTTGGTTTTCTGAAGAGCATAGAATAAGAGAGTGGATGGGA 

CAGTCCAGGTAGGTGCCAGCCCTGGTGGCCAGTGCTATCAGGTGTGAGGCAGGGAGGGTGGCCTCTGGGCCCCCATAAAGAGGAGA 

ATGGGCTTCCTCAGGGCAGCTCCAGGTTCAGGTAAGAGTCCTTGCAAGACCAGGAGTGCCCCACGCACTGTGCTCCCGGCGTCCAG 

CATAAGGCCTGGCCCAGCGTGAATGTTTATTGAATAAAGACACACACCAGGCTGGTGGCTCTCTGAGGAGCCCTGGGGAGCTGCTC 

TAAGAGTGAGCTCCCAGCCAAGCAGCACAGCTTTGTGTGTTCCCCACTGGGCTGCTTCTAAGATTCAAACAAAGGACTCCCAAACT 

GTGGAGCTAGCAGCTGTGTTAAAAGGCCCAGAGAGCCAGCAGGGCCATGGCCATCACCTGCCCTCAGCTCGCCGTGGAGACAGCCT 

GTGGGACCTGGGAGAGACGAAGGAAAGGACTGGGCACTCAGTGGGGCTGCTGAGGGCAGTGAAAGGAGGCAGGGAGGTCCTCGCAG 

GGAGGTCCTCGCAGGGCCACTGCACCTGCTGAAGCAGGTGCTAGATTCTACATGGAAACGAGTGAAAGAATCCCTCCTCTCAAAAA 

ACTCACCATCAATGGAGTCGGTGGACAATTCACTTGAGTGCATTGAAGGTTACCTGTGACGGATGTATAAGAGCTGGGGAAATGGC 
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cagagggaacaatttgaattggagacattaaaaggggatttaaacatgggaccttgagggatgaatagaagtctggagtcagaagc 

GAACAAGAGGGCTGGGCAGGCTATGTCTTGTCTTTTACCAGAACTGGCTTGAAGGGTATAGCAATGTGGGGACCCAGCAAAATCCT 
GGTGTGGGAACCAGCAGACTTGGCTGCTCAGAACGGCAGCCTAACTCTGTAAGGrTCTCATTTCCCAATCTGTAAAATGGGAGACT 
GACTTAGGGTTTGGAGGGGTCAGGAAGGGGAGAAATGTTACAAGGTTAAAATGAACTAAAGATGCAAACATGGCTTAGGAAAAATT 
5 TGAATTAGAATTCCACTTAGTGGAGTGGGAGGCAAAGAAACAGATGGCCAAGCTCCAGGAGGAAAAGCTGGCCAAGCTGAGCTCAA 

CTTCAAGGCCCAGCTCGAATGTCACCTCTTTGAAGGGGACTTCTTTGCCTTCTCCCACTTCCTTCCCCTCAGCACACCTATTCCTT 
GAAGTCCCAAGTGGGACTTCTCACACTCTGCAACTGACTGGTCACCTGCACTGAGGTGGGGTCACTGAGGAGGGTGGAGGCTACAT 

tctgcctcccaggttcaagcgattctcctgtctcagcctccagggtagctgtgattacaggtgcccaccaccacgcctggttaatt 
10 ttttctgtttttagtagagacaggcgtttcgccatgttggccaggctggtctcgaactcctgacttcagttgatctgcctgccttg 

GCCTCCCAAAGTGCCGGGAATACAGGCGTGAGCCACCGCGCCCGGCCGAGGCTACATCTCATACATCTTGGGCACATAGTATGCAG 

gtactgaatgaggcccagccttcagatgatcaggtctggggcacttcaagaacgatctgcgtgctatgagagagacaagctctggc 
tgggagtcagcaggcctgggctgtgctctctgcactgcctccaaccagtggaggaacagcagggaaggcacatcgcttccctgggc 
cttaatttccccaaggagctgaactaggtgatgtcaaaggtcccgcttagctttgacattttatgacctaacactgtaatagaatc 
15 actaacatgcgtggccatttacagaatgctcctaaagcccttccaggacactcctattgttcccccgcccccgccctactccaata 

gcaagaaaactttcacaggtggagacttttcttcaacaggtctttattggctgggcacgctggctcacacctgtaatcccagcact 
tggggaggctgaggtgggaggattgcttgggcccaggagttcgaaacccagcctgggcaatatagcaggacttcatctctacaaaa 
aattttaaaaacttagcagagcatagtggcatgtgcctgtagtctcagctactcaggaggctgaggtggaaggactggttgagcca 
agtagttcaaggctgcagtaagctgtgattgtgccactgcactgcagcctgtgtgacagagtgagaccctgtctcaaaaaaaaaaa 
2 0 aaagaaaaaagaaaagaaaaatggcctttactgaacatctatctttgtactgatgagcacccccagagacacctgggcccaccagg 

GTTTCTAGAATGTTCTAGAATGTTCAGCATCCCCTGAGTTGCCAAGACTAGACATTTAGGGGGAGCTGTATGACAATCACCCAAAA 

ctgatgggcagaaatgctgtgaccccaagtaggcctctgggccttgatgacatcctcagtaacagagagcacggcacccctttgtg 
tgtctgaaggcagagggctgggaccctacctgagcacgcacagggcatctgggctttacctgggagtcctgaactgcgcagcaaag 
tggagaaacggacccagctctcagcatgtgtccttgggagctgctcccctctgtggtcaccaggcagcacttgcccacctgtgggc 
25 ttggtgcctctcagggagacgctctggggtctgaagagtgaggtccctgccttttacccgtctctggacacccctctgggcctagg 

cccttccctgtgaatcccctgcctgaaggaagagacccacagccctggggttcctctggggtgccaagtgggggactgtgtttggt 
cctggggaggatgggctggggctgctgagcaggccaggggtgcaggacccctccatcccccgcttctcctgtcctcctccttcttc 
cacccttgactcctctcacctcttgtcccctcttccctcctgtttccactctctttcctcctccccaggtcccaccagactgctcc 
atgccccggaccacaatttggctgaaggcaacaatccctctctcgcaccctcctccctttttccaggcttatcaacttcactttcc 
30 tgtgaaatgaaggggtgggggggtgggtaagaaagaaggaaaaagcacttcatgctcacaacacaacaaaaaacaggtttaaacat 

tttacaggtttcaacatttttcaggcggtcttgtcacatcttatcagatcagccagagccgcaggcaggcgctccaggagctgctt 
tggagaacagaagctgcaacattccagcccaggcactgccccgccctccacaccccttccctcccttcccttttctccccaaagaa 
acatcccacagggctccctgggatggagcacagggcccgcagcctcttccctctgactgaggtatagtctgtggccaaacccttgg 
ctttgagcttctgcccgcaccctttccttctccccacggctgcccagaaccatggtcctcccgggctctcaggtggtccctggcag 
35 ctgagctgtgccacctcctcggaaggcccctcgtggccctgaaagggaaccttcagaagctgcgggcagaagggagttgctaaagt 

cgtccacagcatgtagaagtggtcatttggccagcagggctagtgagtttccggggctcctggggcctgtcctcgggggctcctgt 
cggaggggaaggaatagctttttccttggttatcttttctccgtgtgcatgggtttttctcctatggcgtggatcactgcctggga 
tatccccttccactcagtcacccccagacctcacctttctgttcctgctgcactcacggtgacattagtgacacaatgcagggtga 
caggtccaggaagggctggccaaagcccaaaggctcagagttaagccgaggcaacgtgagggacagacccagaacctggatcccag 
40 gacaacagggaagagctggctttgtagcttgtaacaggagcatggttagggctgggaggtcccactgtgtggtcagagaggggtcc 

ccaagggaaggcagctgtgcactgaaggcttaggatgcatcataagaaaagcaaaaaggggaggccgggcacggtggctcacgcct 
gtaatcccagcactttgggaggccaaggcgggcagatcacgaggtcaggagatcgagaccatcctggctaacacagtgaaaccccg 
tctctactaaaaaatacaaaaaaattagccgggcatggtggcgggtgcctgtagtcccagctactcgggaggctgaggcaggagaa 
tggcgtgaacccgggaggtggagcttgcagtgacccgagatcgcgccactgcactccagcctgggcgacagagcgagactccatct 

4 5 caaaaaaaaaaaaaagaaaagcaaaaaggggaaagcgcagaggaggtaggggcacagtggctccctctgtgtaggtatgttggctg 

tgcatctcgtggggacctcgtccggaatatggaaaacacaagccagacctgggcgcctgctgccagtgttggctgggcaggggctg 

aggtttcgggagagcccacctttccagcctcctagtgtgaggttcaggccctgaagctgggctggctgccccttggcccccagccc 

cctccctggtgcctccaccccttggcatatggcatcaatgctcccaccgtgacgctcagtgtcctcccaccgtgtgcccacagcca 

agatggggcctaaagtataattcaacttttagctccttacaagcatccccagatggatttctagcttccgtccctctcttgggccc 

5 0 agctctgtctctacgtggtgcctggaagtccctctggccccacgcacttcctcgtcttgttcccaaagctgctttgcttcttacct 

tcccatcttggtggacaccatctccatcttcctggtcatcctggctcaaaactttggccatactttcctccttcctcctgtttctc 

atgggaccaaacggctaccagtccttattcacagcttcctgtctgttcctgaagccactgtcctgagatgaccagcgggcccatcc 

cctgccacagaccccggtgacccagacacatgggtcttggcccagctgcacaatgagagctgagccctgggaggttgcaatggatc 

cccaggccccagagtctccttagcatccacgtcaaccccgcctcccagccgctttcccagcacccacctcttgtctcattttgcac 

5 5 ATAACTAACAGGATGATATTCCAAAGCCCAGCTAAGGAAGGTGCTAGTTTGTCCGAATAATGTCTGGCACTCAGGGCCCCTTTCTA 

gctgcttcccctcctctgcttctctgtgtggctcctagaccctggcttggggaggcatgccaccttgcctggggctgtccccctgc 

CACCTGGCTCCACCTGAGGGCCCCTAGCCATCCTTCTCCAGCTCGGTAGCTGCTCCACATGGAGCCCTCCAGAGGCAGTGAGGACA 
CACTTGCCCCCGTTCCTAGAGATCGCTCGCCCTGACCATGCACCCTCTGGCCCAGAGGTTACTGGGGCTGAAAGTTACAAGTGCCT 
TGGGACCATGTCTCACTCATTTAAGGCACCCACAGTGCCCAGACCTAGTAGGTGCTCAAGAAATGCTTGTTGGTCTGTTACTGACA 
60 GCAGCCTCCTGGGCTGGGTGCTCCTCAGGTGTGGCTTCATTAATCTCCACGTTCCCAGAACCTGGAACCCTGCCAGGCTGAGAGTC 

ATCACTCAATTCGTGCGTGTTGAGTGAATAGGCAGTGAATGACTTTGTTTACCAAGGCCAGACTTTAACCTGCTCTCTGAAGGACA 
GGCACTTCCACTGACTCCACAAATCACCAGGCCCCAGTCTTGACAGCTGGGGCTAAATCAAGACAGGAGCCCACTGGGCTTAGAGC 
CCGGGCAGCTGCTCCTTCATGGTTTTATCTCAAGACCTTGGGTCCCAGCTCAGGGCCTGCACCCACTCTACCCTCACCCTTCCCTT 
CCTGTCCTAGACATAGGCAAGGGTGCTCCCACCCCTGCTGGAGATGCAGGCGAGCCAGAGGGCCCCGTTGAGAGAATGAACTAGCC 
65 CCGTTGAGAGAATGAACTAGCCCCTAATGGCAAGGCCCAGAGACATGTCCCACTTCTTTGATGAAAGGCACCCCCTGAGGCACCTT 

ggcgctctcccacagccacaggacacagccccacctgagtccctttgggctcagaagaaaccccctacccttggccctgcactgaa 

ATGTCAAGAAGGTCCAGACCTGTGCTCAGTACCCGCAGGGTGCACATGTGTTCCAGGAGGGCGAGGAACAGTGGCAGCTGGAATCC 
TGAGCTAGGTTTCTCTGGTTTTGTCACAAGCTCCCTGCCAAGCAGCCAGGTGAGCGGCTCCAGTCCAGGCCTGTGGCCTCCCTCAT 
CCACAGCAGTGATTGCCTCGTCACTATGGGTGTAGTTGGGTGCATCAGAGCCCACCAGGCCCAGCCCCACGGTGTGCACACATGCC 
70 CCTGAACTGGCTAGGCTTCCTGTCCTGACATCTGCCAATCCTGAACGGCTTCTTGACCTAAGTGGAAAGGTAGAGGCCTGAGTTCC 

AAAGCCAACGCTTGGTTCCTCACTTCCTGCTCTTTCCTCAAACCTTTCCTTTCCCTTCTAGAAGTTTCCGTGGAGGGTGGAGCCCT 
TCTGGGCCCAGGAACAAGTTGGGCCTCTGTCCAGTACTGCCCAGGAGCCAGCAGGTGGAGCACCTGGCCCTGGCCTGTTGTGGGGT 
TGACAGGAGCACCGTGGCCCCCACCACAGGGAGAGGAAAATGACCACAGGAGAGGTGATTTCTGACTCCTTCTCCTCACCTTCCCT 
CCTCCTCTCCCTCTCAGCAGCCATGTCAGTCATTTTAAGAGACACTAGATCTTCAGATCAGAGTCTTAAGATGCCTTCCCTTTGAG 
75 GCTGGCACAGATGGTTAGATTTCCGCATGGAGAAAGGTAAGGGCAAAGGGCCTATTTCTGCAAAGAAGGCATGACTTGGGGAGACT 
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TGGCCCTGGAGAGCACCCTGAGACCGGAGGGAGGAGGGGAGCCTTTCCCTGGGCCGCAGCCCCTGGGTCCACCTTCTGCAGCCCCA 
CCCATGTGAAGCCAGGTGGGTCCTTTTTGTGCCCAGCCCCAGAGAAGCTTCTGAGAATGTGCATTCATCACCCCCAGGTTAAAAGC 
CTGGTGGGTAAAAGAACTGTGAGCCCTGGGTTCTCCTCCCACCTCCTGGGCAGCCAGCTGTGTGACCCCGGAAAATGACAAACCTC 
TCTGGGCCTCAATCTTCCCGTATAGAGGAAGAGGGAATTAGACTAGACCCGGGGCTCTGGAATTTCGTCCTGCACAGGGGCTCTAG 
5 GTGCAAAGTTGAAGGCTGGGGATGCAAGCACCATCCCTCCTTTGATTTTTTTAATTTTGCTATTTAACCATTTTAAAGTGTACTAT 

TCAGTGGCATTAAGTACATTCCAATGCTGTGCGACCATCACCACCGTCTGTTTTCATCATCCCAAACTCTGTACTTATTAAGCAGT 
AACTTCCCACTCCCTCCCTTCCAGAACCCCTGGCAACCTCTGTTCTACTTTCTGTCCCTGTGAATTTACCTAGACACCTCATGTAA 
GTGGAATCATACAGTGTTTGTCCTTATGTGTCTGGCTGCTGTCGCTTAGCTTCTTTTCAAGTTTCTTCTATGTTGTAGCTTGCATC 
AGAATTTCATTCCTTTTTTTTTTTTTGAGACAGAGTCTTACTCTGTTGCCTAAGCTGGCGTGTCTTTACCTAGAACTTCATGTAAG 
10 TGAAATCATACAGTATTTGTTCTTCCGTGTCTGGCTTCTGTCGCTTAGCTTGTTTTCAAGTTTCCTCTACGTTGTAGCTTGCATCA 

GAAGCATCAGAATTTCATTCCTTTTTTTTTTTTGGTTGGGGGGACAGAGTCTTGCTCTGTCGCCCAAGCTGGAGTGCAGTGGCGCA 
ACTGGCTCACTGTAACCTCTGCCTCTCAGGTTCAAGCAATACTCCTGTCTCAGCCTCCTGAGTAGCTGGGACTACAGGCACGCACC 
ACCAGGCCCGGCTAATTTTTGTATTTTAGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTGAGGTG 
ATCCACCCGCCTCAGCCTCCCAAAATGCTGGCATTACCGCCACCACACCCGCTTCCTTCCTTTTTCTGGCTGAATAGGGTCCCACT 
15 GTATGTATGGGCCACCTGTTGTTTATCCATTCATCTGCTGAGGACTCTTGGGTTGTCTCTACCTTTTGGCTGCTGTGAGTAGCACT 

GCCGTGAACACTGGTGTACAGGTGTCTGTTGGAGTCCCCATTTTCTTTCCTTTTTTTTTGAAACAGAGTCTTGCTCTGTCACCCAG 
GCTGGAGCGCAGTGGCGCCATCTCAGCTCACTGCAAGCTCTGCCTCCCAGGTTCATGCCATTCTCCTGCCTCAGCCTCTCTGAGTA 
GCTGGGGCTACAGGCGCCTGCCACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCGTGGTCTCGATCTCC 
TGACCTCGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAAGCGTGAGCCACCGCACCTGGGCGGAGTCCCCATTTTC 
20 AATTCTTTTGGGCGTATACCAGGTGTGGCATTGCTGGATTATAGGGTGATTCTATGTTTAACTTTTTGAGGGACAGGGCCCTCTTT 

TCATATGTTCTGTATGTAGGGGAGAGGAGGGAGATTGTGTGTGATTCCATTTGGGAGGCCACCTGGTTGGGTGCAGGACTGCCTAC 
CCTAATGGATCACTCAGGGGAGTGGGTGCTGGCAGCACAGTGGGTGTCCCTGGCAGCACAGTCAGACCCCCATCAGCAGGGGATTG 
GCCGTCACTGGGTGGACGGCAGCATCTGAGGCCAACAACCCCAGTGTCAGATCAGGCAGGACGCACTGTACAGGGTGCCTTTAGGT 
GTCTCACCATATGTTAGGTGCGTAAGTCAATGCAGCATCCAGGCTGACCTGAATTCACTGATTAAAAATGTTCTCTAAAAATGTTC 
25 TCTATGGCCAGGCATGGTGGCTTACGCCTGTAATCCCAGCACTTTGGGAGGCAGAGGTAGGTGGATCACTTGGTCGGGAGTTCCAG 

ACCAGCCTGGCCAATATTGCGAAACCCTGTCTCTACTGAAAATACAAAAATTAGCTGGGCATGGTGACGCATGCCTCTTATCCCAG 
CTACTTGAGAGGCCGAGGCAGGAGAATCACTTGAACTCGGGAGGCAGAGGTTGCAGTGAGCCAAGATCACGCTTTGTACTCCAGCC 
CGGGCAACAGAGCAAGATTCTGTCTCAAAAAAAGAAAAAAAAGGTCCTCTCTGCCTTGTGCTCACCATGCAGGCCTCCTGCAGCCC 
TCTGGCCACAGCAGGCGTTATCAGGGTAGAGGCACAGAACTGGGGTGGGGATGGGAGTTAGATAAGGCCATGCACAAGGTTTAGGT 
3 0 CTTGCCTATTTGTGGAGGGATATTTCACTCCAAGGGGTCAACACCAAAGTTTCCACAAGCAGCCCGTTGTGCAGGGCACCCGCAGC 

CCATCCGCCTGGCTGCCCGTGTGTGtCCTTGGCCCAGCTGGGCAGTGGGTGGTCGGAGTGGAGGATGAGCCGGCTTCAGGAGGAGG 
GTGGCAGGGTCCTAGGGAAGGGAAGGGCCGGGCCAGGAGCTGGGTATAAATAGCCCCTGGCCCAGCTGCGAAGGCCTGGCAGGGTC 
CTCCGCCCTCCCCCTCACCAGCTGTCAGTGCCAGGCAGGTCTCTATCCCCCTTGGGAGCCTGGCCATCATCTCAGATCCTAAACGT 
AGGAACTTCCTGAGCGGAACCAAGGAGTCTTGTCCTGTGTGTAGGCGGAAGCTCCGGATGCCGGGAGGTCTGGCGAGTGAGGGGCA 

3 5 TCAGGCTCGTCCTTTGGAAGAGTTCTTCATTCCTTTCCTCCAGAATCATGAATACCTAGCATGTGCCCGGCCCTTTGGAAGACCGA 

GTGGGCTGGGGTGTGTGTGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGATGGGGTAGGGACCGGGGAATAACTG 

GAGAAAACACTACCACTACCTCTCTTCTTGGAGACTGAGACTGGCATAGCCAGATGGAATTGGAAACAAATCAGTTCAGCACTTTG 

GGATAAGAAGGTTTGAATTAGGTACAGGAAAGATTCAGGCGGAGGAGAGGTGACTTCTGTCTGGAGCTCACAGAAGGCTTTAGAAT 

GGTGGTGACCTAGGAATCAGGTTTCGAAGGATGGTGTAGAATGGTTGCCGGGGGCCGGGCAGTGGAGAGGTGCTTCGAGCCGAGGG 

4 0 CTCAGCATGTGCAAATGTGCAGAAGTGTGAAACAGCCCCGCTGGAGTCATTCAGCTGGCTAGGCAAATCCGTCAAAGCCACGCACA 

CTTTGGCACAAAGAATCGAGGAGCATGAGAGTCACTGTGCCGCCTCCCGAAGTGGAACGTGTACTTCAATAATGGGGAATAGGAGT 

GGCGAGTTAAAGTAATGTGTCTGCGATGGTGGAATTTCAGCAGTGTGCGGGCAGGAGGCTCAGGGTGGGGGTGGCCGGGCATGTTT 

GGGGAAGGGCAGCCATCCTGCAGAAATCAATCCCATGGCCACAGCCTCTTTAGTCTCCGACACTGGCCCAGGAGCTAAGCCCCATC 

GCCAGAGGCCTTGCTAATTACTCGCAGGATGACCCCATCTGAACTGAAGCCTTTGAATGGAGCATCCTGAAAATGTCCTTTTGCCT 

4 5 GCACTCTTTGAGTGACCTTGAACCCTCATCCAGATCACAACTGTCTTTGTTCTGCCACCCCTGTGAGGACTGAGGTCTGATCCAGG 

CATCCTTTCCAGTGTTGGATAGGAAGGGGCTGAGATTTCTGATGTGTTCTACCAAGTCAGGGATGCAAGGATGGGAGAAATGAGGT 

TGGTGACAAGGCAGGGAACAAAGTGCTGGGGACAGCTCCACACACACCGTAACCATAGCAACCACCATCTAGCAAGGGCTCCCCAC 

GTGCCATGCACTGGATTGTGTCACTTATTCCTCCTGTCGTGTCTATTTTACCGATAAAGAAACTGAGGTATAGAGGTTAAGAAAAT 

TGCTGAGATCAGCAGCTAGGAAGTGGTAGAGCTGGATGGGACCCTGGCACCATGGCTCCCAGGTCCACAGTTGGTGGGACCTGGGC 

5 0 AACAGGAAGGAGACAGGGTTTGGTGGAAAGAGGGAAAACAGCTCATCATGACTGAGGCTCAGGAATTGTTCTCAGAGGACATCACA 

CTGGGAGTCAGACAAACTCAGGGCTTGAATTCTGGCTCAGCCACTTCCTTGCATAAGTCGCCCAACTACTCCATGCCTCAGTTTCC 
TCATCTGCAAAATGGGGATAACAATGCCCACCTCCCAGAGTTGTTGTGAGGATTCAGTGAGATTATGTATTTGAAGTGACTGGCAC 
AGAGCAAGTGCTACATAAATAGTTGTCATTAGTATTGCCAGTATCCGGGTAACTGTGGGGACAGAAGGAAATCCCTGTGGGGCAGA 
GGAGAGACTGCGTCTGCACAGCAGGAAGGGCTCAGTGGCACCTTCTTCCTGGAGATGTCTGGGAAGCACTCCGACCTTTGAGGCCA 
55 ATCAAGCCATGCAGGCAGTGTGCCAGAGCTCAGGTGCTCTGCTGGGCTGCGAAGACCCACCTGGGACCCTGAGGGAGGTAACTGGT 

GAAACCAGGAAGCAGGGAGCCCCTTGGAGAGCTGGGTGAGGAGCCGCCTTGCCAGCATGGGCCCCCCGACTCCTCAGTCCCCCAAG 
CCAGCCGGCCTGGCTTTCTCTGTGGATATGGCTGTGTGACCTCGCACAAGTTGGTCCTCTTTCACGGCCTCTGCTTTTTCTTTTTC 

CAGGTTCAAGCGATTCTCCTGCCTCAGCCTTCTGGGTAGCTGGGATTACAGGCGTGAGCCACCTGGCATGGTCGGCCTCTGTTTTT 
60 CATCTGTATAATGGGCTTTGTGCTCCCTTAGGGCTCCTCCTGTGGGTTCTGCTGCTGGACCAGGGCTCAGCCTCCAGTTTAGCTTG 

AGGGTGCCCAGGCCTGCAGAAGGTGTCAAGCAAGGGCTGGGAGAGGGGGAGGAAGGAGGAGGCAGGAAGGCAACGGGAGGGGAAGG 
AGGAGGGCAGAGGAAGGGTCTCCGAGTGCCTCTCACTCCCGCCTCAGCTCTCCGCTCCAGTGGTCCCATATAGGGCTCTGGGTCCC 
AAACACCAGAGGAAGGAGCGGGGACAGCCCAGGCTTCTTCCCTGGGTCTTGTTCCTGAGCTGCCCATCTAGGATGGTGCAAGGCCG 
AGTTGTCTGCACTGAACTCTCCCTCAGTTTCCCCTCCAGTGATTGCAGGGCTGTGGGGGCAGCTGGCACAGCAGGGCTGGGCTGGA 
65 GATGCTGCTTAAGAGCACGGGAGGGGCAGCCTGAGCCCAGAGGGAGGCTCAACGGGGACCTTTGCAGCCTGGCAGACAGGGCAGGG 

TACTTAGCTCCCTGGCCTCAGTTTCCTTATCTTGGAAATGGGACAATGGCGATGATAATGAAGTTTTTATTACAGACCTGCCGTGA 
GG ATTAC ATAAGGT AACAG ACACAAGC ACTCAG AACTGTG T C CAGCACATG AT AGG CCCAT AAT AAAC CACAGGGATT ATATGATC 
ACTCTAACCTGCTTCTAACAGGGCAGGGGCAGTGCTGTGTGCGCCGTGTGCCCATCAGGGCTCTGGGCTCACTGACTCTACCCACT 
CAGGCATGTGCTCAGTATGGAGGCCCAGGGTGCAGATGGGCCAGGCCTGAAGCCACCTTCACCCCATGAAGACCCAGGCAGGCACT 
70 GCCCAGCAGGCAGGGTCACATAGTGATGACCCCCATGGGCTCTGGAGTCTGACACCCTGGGTTCCAACCAGCAATTCCATAGGAGC 

TCTGTGGTCTGGGGTGCTTCATCAACCTGCAAGGCTAAGCCATCTGTAAAATGGGGCTAATAATGACCCTACTTTGTGCTGGGGCT 
ATTTTGAGGATTAAATGAGGCAAACCCAAGGAAAAGCCTCTGCTCAGGGCCAGGCACCGGGGAAATCAGTAATTAGCCATTACCAC 
CGATAAATCAGAACTTCTGGGCCGGGCGTGGTGGCTCGCGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGTGTGGATCACGAG 
GTCAGGAGATCGAGACCATCCTGGCTAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCGTGGTGGTGGG 
75 CACCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGTGTGAACCCAGGAGGCGGAGCTTGCAGTGAGCCGAGATCACG 
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tcactgcattccagcctgggtgacacagcgagactctgtctcaaaaaaaaaaaaaaaaaaaaaagaacttctggctgctgcttctt 
tctctttagaaaaagctcagtgcttaagacctggaatgcctcacagatgttaccatccaaactcccagatctggctcctcagttcc 
tccacccaaaataaacaaatggaaaaaggagaacctgcctctccccctgacaactgagcctggagacaaccaaggtggatgggtag 
catgcccctgcacggtgcccagggagctctgtgccttggagtctccacgaattggccaaggccaacatcaagctcaagtatggagg 
5 agggacccgggggaaggcacatggcactctctgacccaccacagaccaaaaagccgtaggcaagctaattcactctctaaacctca 

gtttcctagtccaggagatagtgatgttcttcatgtttgggaattgatcagaaatgttgtatataaagtgcctggcaagcagtaac 
agttgccaaatggcagatgtttggctcggccctgtgtccagcccagaagcttttgtgtactaaaaagcacacaaaaaacctcaccc 
tgccccatggggtcttctcccggcccctctttccgaggcttttgcccatcactttttgtgggaaacttgacttaggccaatgctgg 
accaaagccttggtcagtgctggacacagagggagaggagatgggccccttcttccagctcacactgcccctggtcatagagcaga 
10 ttgcaattgtccttgaaggccactgacactcacggatcattttctcaggttctcccagaaaatgtcatttctgctgttcctgtgct 

gagggcagggaacggaaaagtcgtaattcctaccttggttttctagtattttaaactcttctgccccacccccataaggtcattct 
ttctgttgttgactataaaacctgagagagttgatgggatattgattacaaagcgaggggcagaggaatggagtgaattgaccagt 
cacctggtgttgggtgtgggcagtgagatctgagatctcccttctgactctgtgctaaacttgttttgacacaaagccaagctcca 
gtctctcatgagaaaagaggtggagctctagaaacttctaggaaactggaaagatggtcatggaggccctggtagacaaaggactt 
15 ggtgcaagccagcaattccttggggagatactgggaggctctgggctgggctggcaccatcgcagggaagaggctgagggcattgc 

caagggtagtgtgtgtgtgtgcgcgcgcgcgcgtgtcccatgagtcactggaagtgtccatgtggccccagtatcctggactgcct 
tggaaattgcccagcctgatctcttcaatgcccatcagggaagctggacccagaacctggaaaggactggatctgggccccaaata 
ccatctttctagtccaaacctcttttcatggctttgcattgcccccaagggcccccacaagcggcttctgcggtcccatccccctg 
caagctggatgcagccagagggctgacttgcgtgggtcagagctctgcgctttgaggggcggcatgctcccgaggtcaaaggtagc 
20 acattcaggtgccagggcacaggccctctgcctctccacctaccccggagggttcacaaagcggccatggtgcccaggatgggctc 

tgtgctttgtgcccacagtgttactaccctctgtctgcctgcaggtccctggccctgggccagcagtacacatctctgggctcaca 
gcccctgctctgcggctccatcccaggcctggtccccaagcaactgcgcttctgccgcaattacatcgagatcatgcccagcgtgg 
ccgagggcgtgaagctgggcatccaggagtgccagcaccagttccggggccgccgctggaactgcaccaccatagatgacagcctg 
gccatctttgggcccgtcctcgacaaaggtactgccttggggctgagggggggggaggggctgggtggggggagggatcaggactg 
25 tatgcccttccaccccagtcagggtgcctcttctctgaagccagggtccctctgggagggtgataaatttggttgcatgactgcca 

caccttcccaggcgctgctgggggctgggccgccttgagatgctccaggatcctgaggtttgagggccgacaccaagaaggccaca 
gacttccttcctggcttttgcacagtgggcgcctcaggctcctgctgtggacatttgtgacatttccccaatgctgtgttaagtgc 
tatgcaaataccgctttggggtgggggtgagagcattgccacccctaggtccctcccatctagaaagtcctcagtaggtgaggaag 
ctgcctggtgctgtggtagcattgcgttgcccccaagagcccctctgggtttctgttcatcctcatgccctgtcagctggatatgc 

3 0 ccaggaatcatggtggggctagagggtgcactggcctctgggtaactttccggccgtcttgcagcctgggagtctaactggctgtg 

cctcaagtggacagggaaccacatgatttgactttgaacctgcaggccctgggagggaggctaagtgggacaactcctcccaagaa 
ggggacttgggggctcatggactgggtggaagatgggcagctctttgtggaacggcagtgtccaggaatttaacgatcctggccgg 
gctggccacagccagagttgctctgccacccaaaccgctgagcctggccctccctcctattagaagctagggaatgaatgagagct 
gcctatacagccagaaagaaaagggatctgacgttcaggtgaaggggtggggtgctgggtggggttgggggggaagctgacaaccc 
35 ccattttagagtgcagttcccctttaccggtgcctcaggtgctcagggtctgtcccacctacaggcaaagtgctggctattgtcat 

gggacaggagggtaattagcaaatcaatggatgatgattctgtttacgcttctattgccaaaactaattattccttgttgacataa 
aagatttggcctcttaattggggccaagtggcggcggtttgcatttcaaactcgttcttgtcggtgtgttggtctcagcgctttcc 
ggtgcccctcctcgggccaggtagcgctgaatcaaacaaccctgcgtctagacgcgctccccaaaagcgagtcacctctgatcgct 
cttcccgtctccggccaagagccaggggaaagcggctctgggagcgctacccattcactccgcgttgaacgttttaagtcaccacc 
40 gtaggttctggcacacgccccggtccctagatggcccgaggacaggtttgggttgcggggggaggggcgatgtgtgcccgagagtt 

tgggaatttgctggcggcggcgaggagagcatcccggaagacgccgcgagcgcatacgcgccccggtcggtgcccagagcccggac 
cttgaacccaggttcgcgcccagctccggccccacgtttgcaccccgcccccggcgagtccccacaccaccgccgcgtgggcggcc 
aagggttaatctctgccccgcgctttgagacccggggcgcagcgggtcgggcagcccggggcgcgcgtcttccgcgagtctggggg 
cggcggggtcggcggccggaaggggcgaggcgcggcggcggcgcggcgggcccgaggcgcttccccaggcgggggcgggggcaggg 

4 5 gcgggggcgggcgccggaggggcctgggcggcctgaaaagcgcccgagcaccgcccccccaccgcgcggccgccgcgccattcaca 

CGCCCTCTCX3CCATTCGGCGCGGCGCGGCGCGGCGCGGGGGCGGGGGGCGCCGCTTCAATGGGGATTTCGCGGCCCGGCGCCGGGG 
CCGGGGGCGCGGCCCGGCCGCGGGAGCCGCCCGTTGCTACGCGGTGGCGGCCGGCCCGGCGGCCCGGGCCCGGCGGCCGCATTATG 
CGGGTAATGCGGTGTGACACCGCGCGAACAAAGGCGGATTGAGCGGCCCAGCGGGCCCCGCCGGACGGGGAAGGCACAGCGGGGCT 
GTCAGCGCCGCTCCCAGGCTAATCCCCGCCCCGCCCCCGCCGCCCCCGCGTTCCCGGGGCTGGGAACCCAGCGCGGCCCGGGGCCC 
50 GGGCGCCGCTGCCGCCGCGAGAGGCCGCAGGCCGGCCGGAAACGAGGGGCGCCCGCCCTGTGAACCCGCCCTCGGCCCCTCTTCCC 

CGAGGCGCCCCCAGGGCTGGGGCGTCTAGGATTGGGGCGAGTGAGCGGCGCGGCTGGGACCCCGAGGCCGGGAGCACAACTGGACG 
CGGGACGTCGGGCCCCCTTGCCGCCGTCCTCGGTCGGCCCTGGCAGCGCAGGCGCGGGGCGCGGGCGGGACCAGCTCTGCACTCTT 
CGCCCTCCCGTCGTTGGAAGTGGGACGGGCCCCTCTGTAGGTGGCTCAGGAGGGCGTGGGGGCCGCGGAGAGCGGCCGCGGGAGCC 
AAGAGGGGTCCCGGGCTTCCTTCTTGCAGCACTCGGCCAACAGCCCAGGAGGGGAGGCGGGCGCCTGGCTTCTAAATAAATTTGGT 
55 CACATTTATGACCAATTTTGCCGACTAGGCCGGCCCGGCGTTTCACAGCCTGTGTCAGGTGGCGAGTCACCTCCGGCTCCCGGGTC 

CTGCCATGAGGAGAGAGATGGTTGGGCTGCAGGTCTTGCAGGCCTTGGCCTCCCTAATCGTCAATGTCCACATCTATAAAATGAGT 
AAAACTTTCCATGTGAATGAAGCACATGCAGAGACGATGACCGTTGTGAGGAGGCTGGAGCACACCCTTGAGAGTCTCTCCTTTCC 
CTGCGCTGGACCCTGGGACAGAACCAGGGGAACTGCCCGGTGTCCCTACCCTTCTGGGAGGGAGTTGGCCGTGCCTGGGCGTGAGG 
GCAGGAGAATGGGGATGGGGAGACTGAGGCACGGGCCACTGCCCTCCTGGTGAGGGGCTCTAGGAGCGGAGGGAAGCCGTGTCCAT 
60 TTTACAAAAAGGGCGACTGAGACCGAGAAAAGGAGAGGGGCCGTCCCTATGCATCCACGTGCGGAAGGGGTGGGCCTGGGCAGGTT 

TAGGCTGTAGATTCCCAGGCCTCCCTCCTTACAGACCTGGATCTCACTCAGGCGTGGGAGGGCTCAGGCCTGTGCAGGGTGGTCTC 
TGGACTTTGGGAAGGTGGAGGGCAGGGGGTGTGGGACCAGGACAGAAGTGGCTGCCTTATCTCTGCAGCAACCTGCCAGAGCTTTG 
GTGTCGGCGCCTGTTTCTAACAGGCACTGCTTTGCCCTGTGGCATTTGAGGTCCTGAGCTAATCAGCAGCCCAGGGCCTCAGTTTG 
CTCATCGGTGAAGTGGGAATACCCAACTGGGTCTAAACCAGCCAAAGAGGGTGGGGAAGCTGCCTCCCTCTTGCCTCAGGGCTGGT 
65 GAGCTCTTCAACTCTTCCTGGCCTCGTTCCCCTCACGTCCTGGCCTGGGAGGTGGAGGCAGGGCAGGCGCTCCCAGGCCGGGTCCT 

GAGTGCTGCCTCCCCACGACCTCCCCGCAGCCACCCGCGAGTCGGCCTTCGTTCACGCCATCGCCTCGGCCGGCGTGGCCTTCGCC 
GTCACCCGCTCCTGCGCCGAGGGCACCTCCACCATTTGCGGCTGTGACTCGCATCATAAGGGGCCGCCTGGCGAAGGCTGGAAGTG 
GGGCGGCTGCAGCGAGGACGCTGACTTCGGCGTGTTAGTGTCCAGGGAGTTCGCGGATGCGCGCGAGAACAGGCCGGACGCGCGCT 
CGGCCATGAACAAGCACAACAACGAGGCGGGCCGCACGGTGAGCCCGGCTACCCTCCCCAAACCCTTCAGGGAGCAGCCCCCCGCT 
70 TCCCCTCCGGAGCTGCCCTGGCCCCCACCTCACCCCTTCCGGCAGCCCTGTGGGTCGCGGGCTCCTTTTCCCCTTGGCCAGGCTTG 

GCCTCCTCCCCACCCCACAGCCACTTCGTCTGTCCACCCTCCTTCCTCCTTGGGCAGTTCCTGGACTCCACCCCACCCGGGATGAG 
TCGGCCTGGGAGCATGGCCACCCCGTGGGATCAGGTGCCACCCACCACCCATCCTGTGCACCTTGGCACGCGGTGTAGGGCTGTCA 
AGTCCTGGGAACCTGGCTTTGAATTCAGCCTCCACTCCCTTACTATGCTTGTATGATCTAGGGTGAGTCACGTTAAGTTCCCAGCC 

75 TCGCrrCAGTCGCCCAGGCTGGAGTGCAGTGGCTGGATCTTGGGTCCCTGCAACCTCCGCCTCCCGAGTTCAAGCAATTCTCCGGCC 
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tcaacctcccaagtagctgggattacaggcgtccgccaccacaccagctaatttttgtatttttagtagagacggggtttcgccat 

GTTGGCCAGGCTGGTCTCAAACTCCTGACTTCAGGTGATCCTCCCGCOTCAGCCTCCCAAGGTGCTGGGATTACCACCGCGCCTGG 
GCAACAACTCGTATTTCATGCGCTGTGAGAAGTGGACGTGCTGTCTACCCATGCTTGGGGTGTGAAGGGGGAGGGAAACATGGTCA 
CTATTCTTTAGGTCTTGCCTCAGTCCCCATCAGTTCTCTTCCTGTCACAGAGGAGTAGAGAAGGCTGGAGGGAAGGGGGTGGGCAG 
5 TGGCAGAGAGGGAAGGCCTGGATGTGCCCCCTCGTGGGGTCGGTCTGTTGGGCAGCTGCCACTTCTCTCCCCCAGACTATCCTGGA 

CCACATGCACCTCAAATGCAAGTGCCACGGGCTGTCGGGCAGCTGTGAGGTGAAGACCTGCTGGTGGGCGCAGCCTGACTTCCGTG 
CCATCGGTGACTTCCTCAAGGACAAGTATGACAGCGCCTCGGAGATGGTAGTAGAGAAGCACCGTGAGTCCCGAGGCTGGGTGGAG 
ACCCTCCGGGCCAAGTACTCGCTCTTCAAGCCACCCACGGAGAGGGACCTGGTCTACTACGAGAACTCCCCCAACTTTTGTGAGCC 
CAACCCAGAGACGGGTTCCTTTGGCACAAGGGACCGGACTTGCAATGTCACCTCCCACGGCATCGATGGCTGCGATCTGCTCTGCT 
10 GTGGCCGGGGCCACAACACGAGGACGGAGAAGCGGAAGGAAAAATGCCACTGCATCTTCCACTGGTGCTGCTACGTCAGCTGCCAG 

GAGTGTATTCGCATCTACGACGTGCACACCTGCAAGTAGGGCACCAGGTAGGGCTCCGGGAAGCAGGGGGGAGGCTGGGAGCCTGG 
GCGCAGGGAATGGGGTTGTTTGCCCATCTCGTCTTCTTGACGACCCCCTTCTGTTTCTAAGCTATCCAAGACACACAAGTTCCCAC 
AGCCAAAATAGGAAG CTAGG ATTTTTC AAG CATCCGTG GGAATGGT CCTTGGGCAGAGACTTGGTG GAT TGCACAAAGC ACAGAT A 
AAAACCCAGTGTTGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGACGGATCACCTGAGGTCA 

15 ggagttcgagaccggcctggccaacatggtgaaacccgtctctactaaaactacaaaaattagccgggcgttgtggcaggtgcctg 

TAATCCCAGCTGCTTGGGAGGCTGAGGCAGGAGGATTGCTTGAACCTGGGCGACAGAGGTTGCAATGAACTGAGATTGCACCACTG 
GACTCCATCCAGCCTGGGCGACAGAGTGAGACTCCATCTCAAACAAACAAACAAACAAACAAAAAAAAACAAAATTCAGTGTGTGC 
ACATTAGGTGCCAGCAATTGATTAACATTTTTACACAAGTTAGTTATGAGCCAGATCAAATTTTTGCATAGCTGCTAGCTGTCATT 
CTTGAGCATTATTTGGAGATGGGGGGCTGGAAGCTGGGAGACCTGACGTCTGGTCCTAACTTTGTCAGTAACTTCCTGTTCTTTCA 
20 CTTTTCTGGGCCTCAGCTTTCTTACTATAAAGTGGTGATGGTGGTGAAGGGCAGGGGGCAGfTTAAATACCTCAAGCAGCGAGCCA 

AAATGTCTCCTCTACCCCTGAGGCAGAGTCAGTGTGCATCCACCTTGAACTTAGAGGGCAAGTTCCTGCACAAGCATAAATCGTAC 
CAACCTCAGGGAGGTGGGTGGGGGGAAGCGGCATATAAGCCCATATCCTGACAGATCTGAAGCTTGGGTGGAGTGGGGAGCACTCT 
CACCG AGTTTATGGATG ATG ACGGGGAG C AGG AGGG ATTCAAGTTCAGAGTGG CTGGGATGAGTAATCG AGGG ATCAAAGG CGGGT 
GGATTTTGTTCCCAAGCTTCCCAGAGGTGGCCTGCATGGGAGGCGCTATGCACTGGCCCTGGGTTCCACAGCACCCCGGGATAGGT 
25 CAGCATGGATGAGGAGTGGTCCTGGACCCCCGGGGTGGAAGGTTTTAAGGCTGGGGTGCCCTTTCTTCCTTTTCTGTCCCCTGAGA 

AGGAGCCTAGTGTGTCGAGGCATGAGCATGGGTGTTGGAATTAGGCCCTGCCCTGCTCCAGCTCCTACCACTTGCCAACCGTGTGA 
CCCAAGCAAGAAATTCTTCATAGACCTGGTTCCTCATCTGTCATCCTCCCCAGAGATGCTGTGAGGGACAAATGAAAGGACACCGA 
GGACAGGGCTTGGTTAATTGGGAAGCACTTCCCTGCTGGGTCATTGTTGTCTGGGGTGCTGCTGGGCGAGAGCAGCCTGTGAAAGG 
GTAGAGTGCCCCCTCTTCCTGCAGTTCCACAGGGCACCTCTGAGCTACTGGCACATGTCTGTGCCATAGGGAGTAGGGGAGGGAAG 
30 TGGACGGGCCTCTCTGAGATATGGGAGGTACTTGACGTCATGGAGAAGAGCTCTGGCTGAGGGGCGACTCACTCAGCCCATCTAGG 

AAGCCCCTCGGTGTAGCTCAAGTTCTGTCCTGGTGGGGACAGTCCAGAAAGGCAGCAGGTGGCACTACCTTTGTCGGTATCTGAAC 
AAAAGCAGTGTGGGGAGTGGGAGAGGACGAAGGTGAATCCAGCGCCTCCACTCGTCCACTCAGCTGTCTGGCCTGGGAGCGCCAGT 
TTCCTCCTCTGTTCAGTGGTGGTGACAATGGGAGCCCAGCAGAACTTTTTTTTTTTTTTTGAGACTGAGTCTCTCTTTGTCGCCCA 
GGCTGGAGTGAAGTGCGCAATCTCGGCTCACTGTAACCTCCGCCACCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAG 
35 CTGGGATTATAGGTGCCCGCCACCACGATCGGCTAATTTTTTTATTTTTAGTAGAGACGGGTTTCGCCATGCTGGCCAGGCTGGTC 

TTGAACTCCTGACCTCAAGTGATCCACCCGTCTTGGCCCCTCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCAGAA 
TCAGTACTCTTCATCAGCCCTCTTTCTCCCCATTTCTGAAATGGACAATGAGTGTTTTTTTTCCTCAATCTTATGTAAAGTGCTAC 

atagatatggtttcaagatgctgtgtccaagtggttcctacccggaaccccttctctgtggaagctctggaggcctcactctgtga 

CCAGTGGAGGACACTCTCCCAACATGGTGCCCTTCTGATAAACACTCCCAGGCCAGCTCTTCTGCCTCGCTGAGCCCTGGCTTCTT 
40 CATTTGTGAACTGGGGATGAGAACTGTGTTCTGTGTAGGGTTGTCCTGTGGACTGGAGACCCTGCACATGAAGGGCCTGGCCCAGG 

ACCCAGCTGCTCACAGGGCAGCCACAGAGGCTCCTGGGCCAAGCAGAGCTGACCTCCCAGAGCCACCTCCCCAGGCGAGAGCCGCC 
TGCTCTGGAGCAATGGGCCCAGGCTCGGCCGAGACTCCGCTAGGCAAGACGGGAGCCTGCGGGATGCACTGGCAGGGATGGCAGGG 
GACAGAGTCGTTAGCTGTTCTCTTGTCTTCCCTGACAGTCTTGGCAGTGCAGGCAGGAGAGAGAAGGGAGTCGCAGAGCAGGCCCC 
GGGCCCTCCACACGGTGAGGAGAGAGCGCCTGTCAAATGGCTTGTGTCCTTCCTTTGTGGGGAAAACACCTTTTCTGTAGCTTTTT 
45 GTAGCTTTTACCCAGTGTCTCTGGCTAACCATTGATTTGGTGCCTTACAAGTGCCAGATTTATTCCTCGTCACTCTGCTGTTGTGA 

ACATGGTGAGCTGGAGCTGGAAAGGTTCTGGCAAGAGTCGAGTGGCCTGGCTGCGCCCAAGTCCTGGATCTGTTACTGCCTTGCTG 
AGAGACCTTGGATGTGTCCCTTCAATCTGGCTGAGCCTGTTTCTGCCTCTGTAAAGTAGTCTTATCTTGGCCTTGTCAGCCCCCTA 
GAAGAGCTGGGGGTTGACTGGGAATGCCTCAAACCCTTTGTGAGATATGACTATGCAAATGAGTAAAATGAACACACTGCTGCTCC 
AATGGGAAGGAATTGTTCGTAATTAAGTAGGCTCTCTCCCATTTGGACAGCTCATTATCAAGCTATTTGGTGCGGTACAAAAACAC 
50 AGTGCATGCCTGGCGTGAGCCCAGCACAGCAGTTGACTTGGAGTTGGGGACTGGGCCCTCGGCCAGGCACCGTTTCTCCCATCCTG 

AGTGACCTGCTCCTGGGCTTCCTGTTGCCCAAGGCCCTCAGCTAGAGGTGGGGGAGGTAGAATTTCGATCCCATTCTGTGGACTCG 
AAAGCCTTACTGCTCCTGTGACTCATACGACCTCCCTCAACAGCAGGCCCAAAGCACAGAGGAGAGCGTGGAGAAACCACCCAAGT 
CCTCATCACCTCTGAGCACCAGGGACACGTTCAGATCCATCAGCAGCCTCTGATCTTTGAACCCCAATGGGTGGTCTCTGGGAATG 
GAATTATGTTTCTAATTCTTCCTCTTGATTTTCCCCAAGGGCGCTGGGAAGGGGTGAAGTGTGTGGCTGGGCGGATTCAGCGAAGT 
55 CTCATGGGAAGCAGGACCTAGAGCCGGGCACAGCCCTCAGCGTCAGACAGCAAGGAACTGTCACCAGCCGCACGCGTGGTAAATGA 

CCCAGACCCAACTCGCCTGTGGACGGGGAGGCTCTCCCTCTCTCTCATCTTACATTTCTCACCCTACTCTGGATGGTGTGTGGTTT 
TTAAAGAAGGGGGCTTTCTTTTTAGTTCrCTAGGGTCTGATAGGAACAGACCTGAGGCTTATCTTTGCACATGTTAAAGAAAATAA 
AAATGAAAAAAAATTTGACTCCAACAGAACAGGCTGGGCTAATGTGAGCTCTCAGCCTGGCAGTCAAGACATCAGCATGGGCAAGG 
TTCTGTTTCCAAACTGCTGCTTCTGGTGACATTCCAAGACGCCTGGAGGGTGGGAGTCAGGAAGTAGGACACACCCCTGCAGTCTC 
60 CTTTTCTTGGTCCACTCCCATTCAAATTTGAGCTAATTTCTCATTCTGATAAAAGCCATAGGTTTAGCTAGGATGAAGTGGTAGGA 

AGGTCCGTGGCAGTTGTTAGAGTAGGATTTGGAGTTTGGAAGAACTGGCAGCTCAGGGTGGCCTGGTCAGCCGTTTGAAGAGCAGC 
CATGTGTTCTTCTCAGTCTCATTTTCTCTATAACCCTGTTCTGCACGAGGGGCAGTCAGATCTCAAAATCTTTTTCTACCATTCTG 
CAGTTTCCACCGTCAATGCAGTTTTTTTTTTGTTTTTTTGTTTTTTTTTTTTTTTTGGTGGTAGTGGACCTTGTAAATAGGCTATG 
TAAGGGGGCAAGTCTTCTCTAGCTCAAATGGCTTCCTAAATAAATAAGCGGTATCTTCAGAAGGGGCCATTCAGTCCTTCCCAGCC 
65 CTGCTCACCTGCAGATTCTCTGTACAAATAACTCCAGGTAGAGCAGTTGGACTCCAGGTCACCTTAGTATAAGTTAGACAAAGGGT 

CCGTGAGGGAGTAGCCATCAATTCCTGAAATTCCAACTTTGTGACTAGCAGATGGGGAGGATGAAAACCATCCCTTTGCTTCCTCT 
CCAATACGGACCCATCTTACTGTGTCCTTTCCTCTCTGGGGCCAATGTGAGTAAACACAGACACAGAGTTCTTTCCCCCAGCTCTT 
CCTCCCTCACCTGCATGCTGAGATAGCTTCGATCCATGCAGTTCCCAAGGATCTGGATTAGAAGTTCAAAGGGGAACCAGCAGTCA 
CCTACTCCCTTAGGTGAAGCATCTCACGGCTGAGTTCTCCCTGAGGCATACTGGTCCAGCTGAGCGTCCTAGAGAAAGCTAGCAAA 
7 0 AGGGAGGCACATGGATTTCACAGTATGAATTGGTTCAACAACTGTCTTAGGGAGAATCAGAAAGAAGAGATGCAGCAGGGGAATGA 

gcagaacaaagatttttctttctcccccttctctctggggtctacctaaccctgacctaaaataccagggcagcgatctcccagct 

GGTGCAGGTGGGCTTGCCAAGATGGTCGTCCAGGAGCCCGCCTTCACTTCTAAATCTGGTGGCCACAAGCCCTGCTAAAGATACAC 

ATCTCACCCCCTCCGCCAAGTCTGAAATGCCCCTCCCCATCTCACCTTAGACTGAAAAGTTTTAAATCATGTCAACTGGATAATAC 

ttgctttatgtgagaatacttcagcagaatggatacgaattttcaaaacaatcttttcatatctatgtattctatattaaaagtga 
7 5 taaagtcatgtttctggggcgtattcaagtagctgacaagtaattatttaataatagtacatgagtgcattgtaatgattctcgcc 
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GTAGTCAGGTAATAGTATCCAACCGAAATTTCCTACCAACCTGCTGTATCCAAAGTTTTGTAAAAAGTTGTAGAAGTTGTTGATCT 

TTTTGATTTTATATTCAAAAAGTCTCTTTTTATAAATATTATTTATTATACAATGTATATACCTTTGAGTTAACTAAGATTATATA 

TTATATAAATATATATATATTTGGAGAAAATATATTTCATCATGCAGTTTTTTTCTGTTAAGTCATTAAAGAGAAGGTAAACAAAC 

ctaaaatggatacattgtacactgtgtggagtttccagattaatgctcaggaggtcaaggatacgagattctgaacatggtggcct 
5 cagctaattaaatgaccaagtgaaggttatttcctctgttttctaagcaagatcatcagagatgtcacggacagtgggtctgatac 

accacagtacatttttaaaggcttcttttgttctaagttaacttctaacaatgaatttccagttttagaaaacaacaacttgtgta 
ctaattcatttcacagactcaagtattttcaatgtataaattaatgtcacaggcactcctaaaagatgtggcccaaggccagcaga 
ccgcaggggtggccactgccttaatcccctcctcaccacgttttcaactccatttaatgggaaaataggattttctctattgaaaa 
tgaaacttgactgaaaattgtctgtcccctgctagctccactgtgagagctaagccgtagagggaggtaggctggtctacaagaag 
10 aaagcgtgtgccctgggctgtgggctgtctggaacaattgtcatttgaagttgggtttgggtttgggtagaaagggcctgccagtg 

ggcatgctctggggatgggcaccctctcagatcgccacttcacaggacccactggaagctcacaggttatgccttctcaacaatga 
gatgccacaagttggttttatgacaacagacaatcctttagttttcagacctacccataaaatgtcacctttggtttattcagcac 
attatttcagagaataacaaaaatgttttttctttttatttctcctgacctacctcatttaggaacaaatcttacctcactacgaa 
gagaaataatgagaacaggctgggtggggtggctcagacctgtaatcccagcactttgggaggccgaggtgggtggatcacttgag 
15 gtcaggagttcgagaccagcttggccaacatggtgaaagcccgtttttactaaaaatacaaaaattagcagctgggcatggtggtg 

catgcctgtagtcccagctacttgagaggctgaggcaggagaatcacttgaacctgggaggcggaggttgcaatgagctgagatcg 
caccactgtactccagcctgggtgacaaggcgagactccatctcaaaaaaaaaaaaaaacaaacaaaaaaaaaccaggaaaataaa 
gccatgagccgcctatggtggaggcgggctgctctgcgctgtattcagacctgtgacctgaggttaggaatagccaccagaagttg 
atgcactctgttttgtccatgatgtgtctttagcccctgaaaagctgaaaccacaaaaactgttacacttcagccatacaacgaat 
20 cggacacgtacaggatacagatctcctctacatcttacagtctggtcatttttatttcatttcgactttttatttttcttttgcat 

aaagctaatgcaggttgactacaccttttctgaaatgcttgggaccagaaatatttcagactttggaagatttgcatatatacaat 
gaggtatcttggggatgggacccaagtctaaacacgaaattcattgatttcatatgcaccttacacacatagcctgaaggtaattt 
tatgaaatttttaaataattttgtgcatgaaacagtttagactgcattttgaattttgattgccacctgtcacacaaggtcaggtg 
^ tggaattttccacttgtggcatcctgtcggtgctgaaaagttttagattttagagcatttcagattttggatttttagattaggga 

ctctgttgcccaggctggagtacagtggtgtgatcatggctcactgcagccttgacctcctgggctcaagtgacctcctacctcag 

gctcccgtgtagctgggaccataggcatgtgtcaccatgcccagctaattttttaattttttttttttagagatgaggtcttgcta 

tgttgctcaggctggtcttgaactcctagcctcaaatgatctcccacctcagcctctcagcattgggactacaggcatgagccacc 

ctgcctggccagtactttttcaatcaataagattgccaaatatttaaatggtccctattcatactaatgaagaccatttgtaatcg 

3 0 tatgattagtttttaatttttaagagacaagtgtctatgtcactcaggagtacagtggcatgatcatggctcaacacagccttgac 

cccctgggctcaaatgatcctcctcagcctcccaagtaactaggactcaggcgcactctactatggtaattaaaaataaaatcttt 

tgtagagatggggtcttgctgtgttgcccactggtctcaaactcctgggttcagggggtcctcccacttcagcctcccaaagtgtt 

gggattactgggtgagccatcacaccctgcccagtcttatttgatggttaaggagaatacagttgatagctgtgcttgaacatgta 

GTTTCTCCTTATGTATAAGTACrrACAAACGTCTAAACACAAGAGGACGTTGTTTAAAAATCTGAAAGAGACGACATAATTAGAAG 

35 atatctttcaaagcaatattattttatgaagaaagaagggaaggaaagcatgtgagacagttcaaggatgaggggatgaggtacaa 

agaaaggtggaaggaaagaaggtagggaaaaagaaaagcaaggaaacatgatggcgacatgattcttggtgttacctaatgccgtc 
tcccctggtggccctgggcatagggacatgttcttgtgtgtgtggctggtctgcacactcgagtgaagtcagtgcagctacgcatt 
gctgctacactgccactgtttctcctagtttaatagagaaccttctaggaggcaaaaatttcttaccattaatcttatactcccaa 
aatagtgagacagaagttgcatggcgtctacgctgggaaaatttcaaacatgatccctccttggatattttgtcttcacccacttg 

4 0 ggatgcttgccaatcacaggcgctatctcccgcatctttatgccatggtgcccgtccagcacacacccttgtgggctcgtctccag 

gacccagtctcagtacggcttgccagctgatgagaaactctacatcattttggaataaattctgcaacttacctgctttcttgaac 
tctcatacacacccttccccagtcacttattttatttttcgagacaagagttttgctcgttgcccaggctggagtgcagtggtgtg 
atcttggctcactgcaacctctgcctcccaggttcaagcaattctcctgcctcatcctcccaagtagctgagattacaggcatgtg 
ccaccatgcccggctaattgtgtatttttagtagagacggtgtttcaccacgttggtcaggctggcgtcgaactcctgacctcagg 
45 tgattgcccgcctcagcctcccaaagctctgggattacaagtgtgagctactgcgcccggctgcccccagtcacttctttaaagag 

gctatggaccaagttgtcaggcaaggaaaatgaaatcctgctttcaccttctgtgtttgggctggggtgtttgtttatagctgact 
cactgtttcaacaagtcxgttgatcaggatttgattattgtacacacttcaatctactccatgattttgtgacttgttgctgaaac 
ttttaaaggggaggctgcaatttttaggatatgaaaagacagccttaaagtaaaaacatatttctgactttaaccacaattatgca 

ATTTTTCTGTGTGACATTGAAAAAAAGTGTCCCAGTGAAGATGTACAAATTTAGAAAGGATAAAATAACCTCCrCTTTTGAGGTTT 
50 TGATCTCAAAAACATCTTATGACAAAAAAATAGCCGGTTAACAATTCGCCTATAGATGAAGAAACCTAAGGCAGCAGCTAGCTGGA 

GCCTCCTTTGCTTCTTCACAGGCCGTTCTGTAATCTCATACGCTCTGCTGTACAGCACTGGCTTTGAAGAATATTTGGGCAGCTTC 
AAGAACCCACCTTCTCAAGGCTATGCAGGGACCAGGTCGGCCTCAGGGTCCTCCTCCCAGGAACTCCCGTT 

HUMAN SEQUENCE - mRNA 

55 GCGCTTCTGACAAGCCCGAAAGTCATTTCCAATCTCAAGTGGACTTTGTTCCAACTATTGGGGGCGTCGCTCCCCCTCYTCATGGT 

CGCGGGCAAACTTCCTCCTCGGCGCCTCTTCTAATGGAGCCCCACCTGCTCGGGCTGCTCCTCGGCCTCCTGCTCGGTGGCACCAG 
GGTCCTCGCTGGCTACCCAATTTGGTGGTCCCTGGCCCTGGGCCAGCAGTACACATCTCTGGGCTCACAGCCCCTGCTCTGCGGCT 
CCATCCCAGGCCTGGTCCCCAAGCAACTGCGCTTCTGCCGCAATTACATCGAGATCATGCCCAGCGTGGCCGAGGGCGTGAAGCTG 
GGCATCCAGGAGTGCCAGCACCAGTTCCGGGGCCGCCGCrGGAACTGCACCACCATAGATGACAGCCTGGCCATCTTTGGGCCCGT 
60 CCTCGACAAAGCCACCCGCGAGTCGGCCTTCGTTCACGCCATCGCCTCGGCCGGCGTGGCCTTCGCCGTCACCCGCTCCTGCGCCG 

AGGGCACCTCCACC ATTTG CGGCTG TGACTCGC ATC ATAAGGGG C CG CCTGG CGAAGGCTGG AAGTGGGG CGG CTGCAGCG AGG AC 
GCTGACTTCGGCGTGTTAGTGTCCAGGGAGTTCGCGGATGCGCGCGAGAACAGGCCGGACGCGCGCTCGGCCATGAACAAGCACAA 
CAACGAGGCGGGCCGCACGACTATCCTGGACCACATGCACCTCAAATGCAAGTGCCACGGGCTGTCGGGCAGCTGTGAGGTGAAGA 
CCTGCTGGTGGGCGCAGCCTGACTTCCGTGCCATCGGTGACTTCCTCAAGGACAAGTATGACAGCGCCTCGGAGATGGTAGTAGAG 
65 AAGCACCGTGAGTCCCGAGGCTGGGTGGAGACCCTCCGGGCCAAGTACTCGCTCTTCAAGCCACCCACGGAGAGGGACCTGGTCTA 

CTACGAGAACTCCCCCAACTTTTGTGAGCCCAACCCAGAGACGGGTTCCTTTGGCACAAGGGACCGGACTTGCAATGTCACCTCCC 
ACGGCATCGATGGCTGCGATCTGCTCTGCTGTGGCCGGGGCCACAACACGAGGACGGAGAAGCGGAAGGAAAAATGCCACTGCATC 
TTCCACTGGTGCTGCTACGTCAGCTGCCAGGAGTGTATTCGCATCTACGACGTGCACACCTGCAAGTAGGGCACCAG 

70 HUMAN SEQUENCE - CODING 

ATGGAGCCCCACCTGCTCGGGCTGCTCCTCGGCCTCCTGCTCGGTGGCACCAGGGTCCTCGCTGGCTACCCAATTTGGTGGTCCCT 
GGCCCTGGGCCAGCAGTACACATCTCTGGGCTCACAGCCCCTGCTCTGCGGCTCCATCCCAGGCCTGGTCCCCAAGCAACTGCGCT 
TCTGCCGCAATTACATCGAGATCATGCCCAGCGTGGCCGAGGGCGTGAAGCTGGGCATCCAGGAGTGCCAGCACCAGTTCCGGGGC 
CGCCGCTGGAACTGCACCACCATAGATGACAGCCTGGCCATCTTTGGGCCCGTCCTCGACAAAGCCACCCGCGAGTCGGCCTTCGT 
75 TCACGCCATCGCCTCGGCCGGCGTGGCCTTCGCCGTCACCCGCTCCTGCGCCGAGGGCACCTCCACCATTTGCGGCTGTGACTCGC 
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ATCATAAGGGGCCGCCTGGCGAAGGCTGGAAGTGGGGCGGCTGCAGCGAGGACGCTGACTTCGGCGTGTTAGTGTCCAGGGAGTTC 

gcggatgcgcgcgagaacaggccggacgcgcgctcggccatgaacaagcacaacaacgaggcgggccgcacgactatcctggacca 
catgcacctcaaatgcaagtgccacgggctgtcgggcagctgtgaggtgaagacctgctggtgggcgcagcctgacttccgtgcca 
tcggtgacttcctcaaggacaagtatgacagcgcctcggagatggtagtagagaagcaccgtgagtcccgaggctgggtggagacc 
5 ctccgggccaagtactcgctcttcaagccacccacggagagggacctggtctactacgagaactcccccaacttttgtgagcccaa 

cccagagacgggttcctttggcacaagggaccggacttgcaatgtcacctcccacggcatcgatggctgcgatctgctctgctgtg 
gccggggccacaacacgaggacggagaagcggaaggaaaaatgccactgcatcttccactggtgctgctacgtcagctgccaggag 
tgtattcgcatctacgacgtgcacacctgcaagtag 
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Table 10 

MOUSE NOMENCLATURE 
ICSGNM Batf 

Celera mCG5742 

5 

HUMAN NOMENCLATURE 
HGNC BATF 

Celera hCG22346 

10 MOUSE SEQUENCE - GENOMIC 

gctaacaggtaccacatgctttctagggactaagcatggtgttaggcaatttaaatatgtccatttctatgatatatattgctatt 
agataggaaaacccaggcatggttttaagcgattggctggcatcacatggttacagagtggcaaagccagacacgagcttgcaagg 
tcaaactcacagctaaaagaccatttgcctgttctcttgcttcctaggccttttctccccaccccaacccccatccctatcatcat 
cttaggatcctgtgaaggccagaggctgcaaaccaatttgctttacattacactcccaaagcacctcactcctgggaggtcagaca 
15 ccttttgcaaggcccggtgtagacgggattcaccctccctgccaagaataaagggctgggtgtgtcccatgattgcctggttctag 

cacaaacatagctttagacatgctgcttcactgttaatccattttctttttattattgtagcctctttcacttttctctgtggtct 
gcacatggatgtgagctcactcacctaggcatgggggccagaagtcaacacagctgtcttcttttattcctctcaacgttattttt 
aaaatatataatagttgttctttgagaatttcatgcatacataccatgagttttggtcatattggctcctcactcttcctcgcaat 
tccttctagatccacccctcaccttcctacacccttacaccttggtgcctcctccttcttttaataactcataaagttcaatttgt 

2 0 gctgcccaaatacacacaatcactagaacaaggtcaacctaccagatgctccaagaaagctgagtttccttttcctctgacacttt 

ttgtcccctttcctgcaacagtcctgagtcttggagggtgtatgtgatgtaggtgccatttgtactgaacactccacagcacttgt 
tctctgtacactgaccagttcacaagtgtttgcattaaccaccatccgctgtacaaagaaacatctctgatgagggccaagagcct 
cattaatctatggatacaaggatgcaaactgaaagaactgtccatttatcaaataatagtagtaggctcacttctggagcctgtga 
gtgcctccaccatgggctttgcccagacttacagtaccaggcaagagttttattctttggaggaagtcttaaatctattctgaaag 
25 tagttgggttaactccataatggttgtgccactaatacttaggtatattgtgccatgttgggcattactgtggctaccagaataca 

c ag ctgggt aannnnnnnnnnnnnnnntwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntgagtgctcttaactgctgagccatctctctgggcccactcccac 

gttttggttttggttttttgagacaggtatctctttgtgttgtgctggttgtcttggaactctatagatcaggctggcctcgaact 

3 0 cacagcgatccaccttcctctgcatcctgagtgctggcattaaaggcatttgccaccactgcctgcaagtccttcacttttttttt 

tatctgatggaagactaaaatttagtacctctctcttgccttttgaggggcctgggtccatgccttctggtctgaaaggtaaaagc 

AGATTGGAAGCTTCCAGAAGCAACTGAGTGCCTCAGGAGCTCTGCTGTCAGGTTGAAGACTCrAAAGCGGCTCGGAGCAAGGACGT 
C ATTGG CCTGGCTTTATCT C AAGG AGG AGG AG ACAGAGG AGG CCACAG G CTGAGACTGACG GATGG AG CAGAAG TTT AGG ATCT AG 
GAGCTTCCTCCCTCAGAGCATCTGGTGATGACCAGAGATGTGTCAGATCTTCTCACCTGGGGTTCTACTGAAGTCTGGTGAGTGGA 

3 5 GGACCAGGGCCTGGCCTGCTAGGCCAGAGACAGCCCCCACAACAAAGACTCCTGTGGCCAGAAGATCACAAAAACTGCCCTTTTCC 

TTTTCTGCTAGCCTCACGAAGAGCCAGCTAATGATGGTTTCCTGCAGTCTTCATCTAGGCTGAAAAGGCAGGGGACCAGGCTACCG 

GCCACTGCAAGGGACTTTCCTCACCATCACCTGGCCATCCCCTCTGGCCCCTTCCCTGGAGAGCTCTGCCCTCAGGTAAATGTTTT 

CTCAACTTGTTTGGGGAACTTCGTAAAAACTCCCCGCTAGCCATCTCATAAGCTGTGAAGGTGTGCCTTAATGTGCTTTTTTCCAC 

TAAAAAGGTTTGTTTAAAAAAAAAAAAACTAGAGCAGCCAGGGGATTTTTATTATTTTTTTTGTTCAAATAACTAAATAGCAGCCC 

4 0 ATATGAAGACTTCAAAGTTAACACATCTCAAGAGTATCCCTCAAAAGGGAGCTCAGAAAAAAAAAGCGGCAGAGTGGGGGGTTTAA 

ATGTCGTGAATCAACTCATGGCTTAGACAGGAAAAGTTGGTAACCTGGGCGGTCTGGTCTGCCTCAGGAAACAGCCAGACAAGGTT 
GGGCATCAGTGCATGGGAGCATGGAAGGAGCCTTAAACTTCTCCCCTAGCCGGGAACCAGCAGCCTAGCCTCTGGGGAGCCGGGGT 
CATTTGCATGCGCTCTTAAGAGACTCTTGCTTATAATTCCCTAGTGTCATCTTTAGTAACTAAAGGGGTTTCTAGGGAATGGGAGG 
CCAGTGCCCCGGGTATATGAACTAGCCTAGCCACCTGGTTCAGAAGCACCAGTGAGAGCCAAGTGGGAGTGTAGGAGGCCTTGGTG 
4 5 CCTGGAAGTTGCTAGATAACTTGAGGCAGATGGTGAGAATGGATCACTGTCTACTTGAGACCTTTTAGGCAGAAGAGTTTGAGGCT 

GTGGGTGCTGATGGGACCCAGTGAGTCAACTCTTGCATATCCCCAGAGAGTCAAAAGATAACAGAGGCCAGTTGGATCTCCTCCTC 
TTGCTGAGACACTAAGCTGGCCCCTGAGGTCACACACTGTCCCCTACTGGACAATGTGTCCAGAACTTCGCATCCAACAAAGGGCC 
TCATGAGTGACCAGCATTAGGGGTCAAGCCAGCATTTCCTTCCTTCTCCCTGGCTTTGGGAAATGTCCCACCGCCTTNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'frrNNNNNI^^ CACCTTCT CCACAG T CAGCCCAGG CCCACACCCACACTA 

50 TGTTGTCCTGGGTTTCTTATGTGACTGGAGCCTCCCTGACCTTGTCAATCACCAGCTAGAGGGAGCCCAAAGCCTGTGAACTGAGT 

TGATAGTrGGATGTTGCAGTGGAGCCTGTCTTTATGGAAACAGGGAAGAGCAAAGATAGGGCACCTGGGCTGACATGAATATACAC 
TGTTACACTTAAAAAGCAAAACCAAAGAGACCCTGTTTCGGATGACCTTAAGAAACCCCTGTGCAGGGCTTGGAAAGAGGGCTCAG 

cagtaaagagcactccttgttcctggtgagctcccggcatccatatgatagcttacaactgtctgtaaatccagtttcgggggatc 
caatgcccttttgtgacttctgcaggcatcaggcatgcgtgtagtgcacgtacacacgtgtaggcaaaatagccgtacacatgaaa 
55 aaataaatctaaaaatatttttaaaagacagaaaccatttgcgtatggtatattctgctgatctgaaacaaggttgatcactaggc 

attccaatgcctgctatggaaagactgaaatacgggttgtcagtttgaccttagcccttagagtttcttccattttcttcctacct 
tatccattctcctgaaaatcagcaaccaaatcactactgccatggctcagaggagctggagtctgctccgaccactgagggctcac 
catgggacaaatggacagacaagtagtggtccctgattgtacatcatctctgttgctcatgacaacagctgcctggggctctctgc 
ttatcatattcagctggatccctgcacatcggcttttaatttcacaagtcttcatcatgtcctccacgtagcagaaaatgctctag 

6 0 aggattgtacactataactcgtttgagtcttggaatagcctagaggaatttgggactttcccttttgataattagccagatgtggt 

ggagaggtgggcctccagtgtgggctagctccatcatagaaagtatcaccaggagggtctggcgttatggctcagctggaataaag 
gtgcttgccacaaaggctgaggacttcaggtgatccacgtggtagaacgagagaattaactcctcccaagctgtctcctgtgacct 
ccacacccacagggcacacatcacctacacatacacacactcatatatacattaagacaccatgaccaaatgtaactctgggggga 
aagggtttgtttgtttccttttacaggttgtagttctttaaccagggaggtcagggcaggaacttaagacaggagcctggaggcag 
65 gagctgaaggagatgccatggagggggtgttgcttactggcttgctctccatggcttactcagcttgctttcttatagaaccccag 

ggtggcaccacccacagtaatctggaccctcccacgtcaattatcagaggagaagatgtaccccaggctcgcccacaggctaatct 
ggtgggaacttttttttttcagttgaggttccctcttcccaaattactctatctgatgtcaagctgacataaaagcagccagcaca 
gtcagggttataaagtcagcagaggggacagccaggagaaaacacgctactgcctttgactcccctttagctgcatctgatggaaa 
ttcccccagacattaatttggggagtatggtgggcttaagaaatgtcctcaagtattgtgtgtgtgtggggggggggggaggtgtt 

7 0 tctcactatgtagtcttgactggcctgaagctagctatgtagaccagtctggccttgaactcatgaagatctggctgcttctctac 

ccccacctccacccccaagtactgagatgacaagcacgtgccaccacaaccagccagtcttcaaattctttaatattcctacctta 

aataggtgggggtcttagcctgtggtggtatacacctttaagatcagcacttgcagctgggcggtggtggcgcacgcctttaatcc 

cagcacttggcagaggcaggcggatttctaagttcaaggccagcctggactacaaagtgagttccaggaaagccagggctgtacag 

agaaaccctgtcttgggaaaaaaaaaaaaaagaccagcacttgggaggcagaggcaggtaaatctctgtgggttcaaggccaaact 
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GGTCTTCATAGTGAGAGTCTGTCTCAAAACAATAACAGAGTTTGGAGAGATGGCTCAGAAGTTTGGTTCCCAACATTGATGTGGTG 

gctcacagtcatctgtaacgccagtcccagagaatctggcgccctcttctggccttgtgggtattgcacacacatggaacacagac 

acacatgcaaacagaaacactcctacacatgaaaattaattaattaattaattaattaatttttaaaaagattgaaagcaataaca 

AAAG AGGTGAAG TCT CTTTAGTCTCC CCTT AAG AGTG AGGTGTTAG TGCTTTG CCTG AGAGTAG CAAAG CAGAAGAG AAAGGGG AC 
5 TGAGACATAAATGGCTCCCTCTATTAACAGCCATGTGGGGACTCCCACTTAGAAGTGAATCTCCTAGTTCATCAGGACTTCAGATG 

ACAA^TOWNNNKNNNNN^^4NNNNNNNNNNN^^TNN^^ V ^^JNNNNNNNNNNNNNNNNNNNNNN^^^ 
jgi^Nl^NNNNNNNNNNNNNNNNNNNNNNNfn^NNNNNNNNNNNNNN^ 
Nj^TNNNNNNNNNNNNNNNNNNNITNNNNNNNNNNNNNNNNtntfNNNN^ 
n^^^^nnnnnnnnnnnnnnnnttnnnnnnnknni^nnnnnnnnnw 
10 J^^J^^n>J^^WNNNNNN^^NNNN^^NNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNjIjjNNNNNNNNjq^NNNNNNNNNNNNNNNNNlWNNNNlOT 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNjjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNlWN^ 

1 5 NNNNNNNNNNNNNNNNNNNNNNNNNNCCCTGATATTTATTATTTTTAAACATAATTATTTTAAAGTAATTTGTTAATATTCCATTG 

AATGAGACCCCTCCTTCCATACAGAAGACATCATTTGTATTTCTCTTCTCACTGGTTCCTAGTACTTAAACACTGTACTGACTCGA 
CATCATTGAGTCAAAGCCACCACTGACTGCTGAGTGATAGACTTTTCAGAGCTAAGAACTTTGTGCACATTATAACTCATAACTAC 
TTTGGTTGTTGGACTATGCTTTTCTTTCTATGAAAGCAGTGTCTCTGTCTTGCTTATACTTATGATTCTTGATTCTTGTTACAACA 
CATAATAGGTGGGAAATCTGTCGGGTGAAACTAAATGCAATATAAATAAGATCATTATAATCCTTAAGGGGTTTTTAATATACTTA 
20 GGTTTAGAGAAGATGCAAGTCGTAACTTCTAGTTGTATGGGAGCTTAGTCGGACCTTATTCAAACAGCCCTTTATTGGGTGCCTAC 

TAGGTACCGGACATGGAACTGTAAACATGAGACAGTCTTCAGCTTGAACAGGGGCCACATCTCACCACCTTCATCGCCACCTCTGT 
GATTCATGCTACCAGTATCTTTTCTTTTGTTTAGGACAATGAGATTACAATGTTAAACCCAACATTGTAATCCTAACTGGTCTTCC 
CTCATTCACTTTTCTCCCCACAGGAAAATCTCAACTGTGTCTAAAGGGATCCCAGGATACTCCAGTCAGAGCATGTAGTTCCCCTG 
CTCTCACACTACCAACGTCTGCCCACCTGGGGGAGGCAGCAGGCTTGACCTTACAAGTCTTCAACTGGGTCTGAGTCAAGAGGTGG 
25 ACTGTATCTTCAGCCCACTGAACATTGAGCGACTTTGTGACTTTCTTTGGTCAATAGGATGTGGTAGATGGGACTCTGAGCTAGAC 

CTGATCATGGATGTTGGCAGGTTCTGAGTTCTGCCTTTAGAATCCGGCACCTGCCAAGGGAACAACAGGCAGGATGGCTGGGAGGG 
TGGGGTGGGGTGGGCCAGGGAGAACAGACCAGTCAGTTACCAACCAACTCAGCAGCTGAGAGGTCTGGATGAGATCAGAGCTACTG 
TGGCCTTCTGGAATCTTCTGAATGACCTACAAACTCAGCCAAAAGCATGCCTGTTTAAAGCTCTCGTGAAGTCCTTGGTATGTTAC 
ACAGTGGAAACTTACTGATAAACTGTCTCGTTCAGGGGAAAAAGTCAAGTGTTTTGCCTGGCACATGGTGGGTGCTCAGGGGACGC 
30 TTGATTAAATAAGAAATTCCCAAATGCAGTTTGCCTTCCAGTGAAGAAAATAAGTTCTAAAACAATCAGCGGCTACGATAAGTGCT 

CTGAAACAAACAGGCAGTCGCAGTGGCTAGATCTGAGGATCTAGGGAACGGGGCACGGGCCTGTGGTTGGTTCTCTGGTTACTTTA 
GAATGAGGCAAAACTCCTCCCAATTGACTCCAAGAGCCTTGAGAGACGTCCCGGCTGATCCACGTACCGAACTTATCCCCTACCAG 
TCCCCTGCCACTCTCAGGACCTCTGATCCGGAGACACTGGGCTCTCTGGTGTTCCACCTCAGGTGTGTGCCTGGACCTTTCTTCAC 
TTAGCCTCTCTGCTCCCCCTCAGGTTCCTGCTCACGTGTGACCCCTTCACCAAGCCCTTCCTGGCCAGCTTACAAAAGTGGCCACT 
35 CTTCGAATTCTCCTACCCTGCTCTATTTTTATCTGTGACACTTGACACTCCCTGATGTATTATGTCAGCTCAGTTGTTTTACCTGT 

CTGCTCTCACCACTAAATACAAATTCTACAAGGATTGACTTTTATTATTATTATTATTATTATTGTTATTGTTATTATTGTTATTA 

TT AT T ATTT TG AT AGG TTTG T C C TT AG AACAAT ATTGT CGTCAGG CAG AATT G T AAT CAG TG GAT AC AAAAAT G CTTT AGGAG CCA 
TAACATATTGTCAGCCCTCAGATTAATCGAGGTGAGCATTTGAGCCACACTGGGAATAGAGTAAGAGCTTTTATTTTAATATGTGT 
GCGTGTCTTGCCTGCACATATGTATGTGCCCCGTGTCCATTTCCTGGTACCCGAGGAGTCAGGAAGAGGACCCCTGGAACTGGAGT 
40 AACAGATGATTGGGCCACTGTCTGGATGTTAGGACTAGATCCCAAGTCCTCTGGACGAGCAGCCAGTGTTCCTAACTGCTGAGCAT 

CTTTCCAGTCCCCAAACTTTAAAAAAAAATAGCCAAAACACTGGGATGAGAATGGGACTGTTCACTAAAGCGACAAGCGTGTTCGT 
GTCATGGGACACATGCCAAACACCGCCACTCCACAGCATGCTTTACAGAGTGGGGGACATTCCTATTCAAATTGTCATCCCTCATT 
GCAGTAGCCCTGAAAGGTAGTAGGTGGGGCAGGTTTTAGGTGTGTGTGTGTGGTGGGAGGCTGGGGGGGGGGGGAGTAAGGGAAGG 
GAAGTCACTGGATTCTCATCATATCGATCTGACTCCAAGTCCAGAGCCTCTGTCCCTCATTTTGACGTTCTCTCCTTGTTGGGTTA 
4 5 TGACGTCACTGACTTCTGAAGACTCAAGGTCAACCTTGAACTCCTGAAGGAGCCCCTCCACAGAAGGTAGGTATCCTTTCTCTAGG 

GAGAATGAAAGTGTCTTGCTAAGAGGACAGGGGATAGATAATAAACTTCTTTAGCATCGATTCCAGAGACTCCCCGAGACTCTCAG 
CTAGCCCCAACGTCTTGCTTGGTCATCTGTAAAAGGCAGTGCCCTCCTTTCTTTTTGTCCCCAGCCCACCGAACTGTCCTATAGGT 
GAAGGAGGAAGGCCGGTCATAAAACAGGATGGGCAGTTGCTTTCGGGTGAAACCCAGAAAGGGTCCTCAGGCTTGTCGCTGACTGT 
ATTTAGATTTAAAAATCAAGGCCTGTGACCTGGAGGCTCTTTCCTGCTGCTCTCTGCCATGTTGACAGCAGAGAACTTGCTAATTC 
50 TGGCCGGGGATTTTCCCTGTGTGGCTGTTTTTCTTCTTTATCTTCATCAATTGAAGAGCGCTCGCTCTGCCTTTCAAACTGCCTGC 

CGGAAGATACTGGGGGTTTGTGTATTTTTTTTTCTTTCACCTAATTCTGTGGTCTTTTCCCAGATGTGTATTTTCTCTCTACCTTC 
TTTCTAACTTGTTGACGTTTCCGCCCATGTG ACTT CCAG CTTGAATTACCAG AAACCACAAG AGAGGGCCTGTG CGCAAGC CCCAA 
AGCAGCGAGATGT CCCTGTGG GG AGCAGTCC CTCT GC ACCCG AGAG AG AG GAGG ACGCAGGGGTCTGTC AGAGGTTG CTGTTGGG C 
AAGCAGGGGAGGTACCTGTGGAAGGTGGTGTGCTGGTGGCCCCCTAGCAGTCAAGAAGGGGAGCCAGCTAGTGAGAAGATCGCCCA 
55 GAGGCATCTGGGACGGTGTGGGAGAGCCCGGAAGATTAGAACCATGCCTCACAGCTCCGACAGCAGTGACTCCAGCTTCAGCCGCT 

CTCCTCCCCCTGGCAAACAGGTACCCCCTTCGTCCCCCTCCCCCACGCCCCGCATGCCTTGCCTTCTGATTTTCCTGGGGTGGTAG 
AAGAGGGGTAGGCTCCCTTGTCCTGCCCAGGGAGCTCTGTCTGGGGAAGGAAGTAGCTCGTGGCAGGAACTCTCTAGCAGACTCTG 
GACCGTGTGGTGTTTGCTATACAGAGGTCCAAGGGCTGAAGCTTCGCATCCCGCCACAAAAGCCTCTCTTTCCAAGAGGTACCCCT 
CGTCTCTGCCACTTAGGTTCCCACCGTGAAACTTTCTAGGAAGCTGGGGGCAGGGTGAATATCACAGAGCTTAGAAGTATGGTCAA 
60 CCATAAGCAGAGGAATGTTCCAGTAGATCGCTGCTTCGGGCTCCACCCAAATCCTAGAGTTGTAGCTTTCCAGGAAAAAACCAAGC 

AAGTGGCAAGACAGAACCGAGGTCAGGGAAGAGAAATATAGCAAATCAAAGCAAGGTAGACAGGAGGAGAAGAGTGGCAAGATCTG 
CCTGCGGATTGCCTCGGTAACTCCAGCAGTCCGTGGGAAGGGAGGCTAAAGCTACAACCTGTATCTTTCCCCCCCACCCCCCATGT 
GG CTTCCAGATAG AAGAAAGAAGGCC ATGGTC CAGG AGG CGTGT CAG AG ACTTTCACT AGT AGCTAATATCATCCCTG AAAAACC A 
GGGATGGAGGGAAAGATTCTGAGACTCTTAGACTCTTGACTGATACCAAGCCGAAATGTCTCAGACTGAAAGATGCCTCCGATGGG 

6 5 ATGCCTTTCTCACCTTGTGGTTTCTGGGTCTCTCTACCACGTTCCTGATGCCCCTTGTTCTAGACATTTCTCCTCCTCATCCAACA 

TAGACCCACGGATTAAACTTTTTTACATCTCATCTTAAAAACTATATTCTTTCCTTAGCACACATATTGGGAGGGGCTCAGAGGTA 

GAGTGTTTGGCTCACACACATCCAGGGGGCTGCAAAACGCTACAAACAAAATAAACGTAAACTACCTGACCACCGGCTCCCACATC 

TGTCACAAGCCCTCACCAAAAGCCATACTGGTGAAGACCTCAAGAGGGAGATAGTCCCTCGCTCACGATGGTATCAGAGCAACTCA 

GACTGCCTGGAAGATGGTACCCCAGTCTCTTCTTAAGAAGGAAATTACTCACAGCTTCCATGGCAACCTAGTCCCTTAGCACATTA 

7 0 AAGGAAGAATATATCCTTGCCCTCTCTAACCCAATGTCCGTTTGCrAGAATGACCTGGAAAGTTTGAGTAAAGAGGGAAGGGAATC 

AGAACCTGACCCAAGGGTCTTTGCCCCTCAGGCCAGTGGAGGTAGGTGACAGGGTGGGGGTTGCAGAAGGGCTTCTCTTCCCTGAT 
CTTCTATAGGAGATACTTAGAAAGCACTCAAAGAGCACTGTGTCCTCCAAAGCACCCGTCAGTGGCTCACTAAAGCAGGCGACCTG 
CACTTCATAAAATGATTTGGTGGTGGTGGTGGTGGGGTTACCTCATCTGTAGCAGGCATCATGTTCAGGACTAGGAAGGTCTCAAG 
ATGTCTGCACAATGATGGACCGAATAAAACAGATCTGGGCGGCGCCCTCTGCCTAGGGGTGCAGCACAATGAAATTAATAGTCAAG 
75 GGGGAATTCTCAGAAAGGATTGAGCATCAGTGCCAGAAAGATGTCATACCCCTGGATGTCCATGAGCTCAGGGATCAGGGTGGAGA 
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gcctcagcttcgtactgtgtaaaatagaaaagacggtgcctgctcagaaagctggggagttgaagcatagcgtctccgaacgcgct 
TGTACAGAAGTTGGCACATGGTAAATGCTCAGCGGAGTTTTCAAAGACAACAGCAAAAGGAGCATCAAGAAGGTTTAGCATGTGCG 
CACACATGCACATATATACATGCACACACACTCACACGCACACATACCTCACATGCATACATATGTATACACACATGTACACACAC 
ACACACACACACAG AG TGAAG CT AG AACAG CTCTGG AG AGAGCAG AAGTG ATGG CATCTTAACTGGAATTTCCCAAAGT AG CCCT C 
5 CTGAGGCTTCAATTTCTCTTCACTTTTGAGTAGCTTTTGATCATAAGAAGACCATAGGAGACCCAAGGGTGGGTAGCAGGGAATGC 

TGAAGAAAATGTCTTTGGGTACAGGCCTTTTGTAAATAAGGGGAATGGACAATACAGAAAGAACTGAGGACCGGGAAGGAAGGAAG 

G AAAGGAGGGAGG AAAC CAATGT CCTATTTTG ACT AAG AGG AACG ATCAG ACCTACCGTTGAT AT CT CTG CTTCCTAGGACTC ATC 
TGATGATGTGAGGAAAGTTGAGAGGAGAGAGAAGAATCGCATCGCTGCCCAGAAGAGCCGACAGAGACAGACACAGAAAGCCGACA 
CCCTTCACCTGGTGAGTACCCACACTTCCTACCATGCTCCTGCCCTTAGGCTCTGCGCCCCACACCAGrGAGGCTGTGGGGCCCAG 
10 CTCTGATGATTCTGCTGTGGTAGAGCTAAGTACTGGGGGAGAGTAGTAGAGGGCAAGAGCTGCAGGGGTCAGGTTGTGGAAAGGGC 

TTCGCTCTCCCATGCATGTATGAAAACATTTAGTAGCAGAGAACAGCACTGGACACTGAACCTTTCTGGCCCAGGAGAGTGCAAGG 
GTAGATGTGTGGGATGTTGACAGCCTCAAGGCTTCATGGGAGGCAGAGCCACCTGTGTGGAAAGGGACAGCAGAGAGGGTGTCGTC 
CTTCCTGAGCCACTGTGAGCAGAACACTGATGCTGAGAGGAAGTTAGGTGTTAAGTGCTTCAGGGAAGCCATTCTTTCAGAGCTGC 
ACATCTCATCCCTCTGGAAGGCAATGGTCTGCCACCCAAGCACACTTGCCTTTGGGAGAAGGAGGTCGATGATGCTGCCCTTATTT 
15 TTTTTCCCTGAGCATGGAGAAAGTTCTGTGTTGAGATTTACATTGTTAATGGTCTCTCTAGGGTCTGCTAAAGACAAAATTTTAAA 

GCACTTACTTGGGACAATCACCATCCTGGTCTAGCAGGGAGGGGATGAACTGCAGCCTCACTTGGGAGACCCAGGGCCTGGACCAG 
CGACCCCGAGTCCTGACTGGGCGCAGTGTTCCCACCCTTCATACCTTTCCTCTTTACAGTCTGCTCCTTTCACTGTGTTCTTGCTC 
AACTGTTCCATCTTCATCGCATCCTTCTTCCTGCTCTTCCTCCTTCCTCCTGAAACATTTCCAAACTGCTAATATTCTAGAAATTT 
CCT AAAAGTGCAAGAGGTGC CAAACC C AG ATAAG CTG AT AATG ATCTG ATGTTT AG C ATGG CTAAGG G CTGCTTT AATTTTAT CAG 
20 GGATAAATTATCGGGGGCTGGGGAAATGGCTCAGGGGGTAAAATGCTTGCCATTCTAGCATCAGGGTCAGAATCCCCAGAACCCGC 

ATG ACAGT CAAATGGGCAAG AGG CAGAAGCAGCAGGTGGACATCTATG AAATTGAAGC C AGCATAGT CT ACAC AGTGAGCTCCAGG 

atagccaggtctacatagagagcccctgtgtcaaaagagaaaaaagaaaaaaaagaaagaaaaaaaagctgaaaagcttaatggat 
gtggcagcctgacagtgtaatcccagctcatgggaggtggagatggggaatcttagagtacgttggctagccagactagtcaaaac 
agtaagctttaggttcagcaaaagactctgcctcgattctcaatacggaagttggaaagtgatgggagaagatactgacctcaacc 
25 ctgggcctcacacacgcatgtgcatctatgtacacgcgtgcccacatacaagaaaaatacatggaaacaccacacgcacatacaca 

tgcaacaaaagaataagtaacatacagttttagaagacaaaggggaggatatcgccacttctttcagcctaaggacagagaacggt 
ctgccctagtcgctctgcctgtgcttctgctctgtttgataggttcttaatatagtctccagtacgtgctaacatcattttcaatt 
ggcaaatatgtgtcagactaacaagagaaagaataaacagcactcagcacaaacagaccaacagtctgagtgttcagtgtctgtcc 
cggtactcaaacccttcaagatttcctgggggcttaaa^tctcacactatctgaaactgactttttctatctgagtctggttctt 
30 agttaatattccatagagcaagaaagccacacttacgataaactccgttttgtttgtgcaagtagacaatgtcctagatgggcaaa 

ctcctgtaagctttgtaagtttgtaatattaaaagaaggaagctgagttcagcctctctctggcagggaggccagacttgaaccac 
cgctctgccgactgctgtctgtgtgtctggacccacaagcattcttcatggtccttagccttggggcccttatctatagaatggga 
aatgacaggaactgcttatagagacagtgcaggagaaaagctcagtatggtgcctggcatacagtaaatactcagaagattctgtg 
caattaaagttatagtaatagtgtaagaggcgtgaaaactgagactgagcaggcatacatatgtacattgcataattttatataaa 
35 aatgtacgtgtatttcccagtatgtatatatgcacatattacatgcatgtattgtgtgccgtgtgtattgtgtgtgtatctaccat 

gtgtgtgtgtgtgtgtgtgtatcgtatgtatgtgagtatgggtgtgagtgtgtgtgagagatgcatgcatatgtgtgtgtgtgtat 
actttttctccacatcatctcagtgctgagagacttcttaacagctgtaaagctcatgagactcccttgccacactcactcccggc 
agaaggtccccagggcacgcccagtcacctctaatagcagagtgctgcctccctcttgacacaggagaagggcctcctgtctctag 
ctgcaggccaccttcctgtaaactcagccccctggtctctgttgcctaacttcttctgtgagagcatgagaaacttacaatgaagc 
40 attttgaatacctgtcttgtattcatgcatggcgcgctgattgttttttaagtgacagaggtggggaggagcctcctgcgacaact 

gtgttacaatgtccccagcattgattaactgcacataattcatttgtgattctgttccgattatgagatatacgtgatggtttccc 
agacacagatgtaaacataagataattaggatggcatatcaacctagtcagagaggtcgaattatctaataaatagagttgggaca 
cctggcaagtcacttgaagagacaaaaggccaggtctctcattccttatgcaatgcacagacagtttaaatatttttaaaggaaac 
taaagaagtcttgggggaaaatatgtaatttggaaatgtaccttggcatgaaaatttttcaaataagatagatagaaaataataaa 
45 agaaaattgatatacaaatgtgatttatacatgcatcaaaaaataaaaaaatttggctgggcatcctaattgggctaggccttcaa 

tcctagcacttgggagacagaggcaggtggatctctgagctcaagaccagcttcatctacatagtgagacgcccatcttgaaaaaa 
ggatgaagtttaccccccctctttcttccttttctctctctctctctctctctctctctctctctctctctctctctctctctctc 

aagacagggtttctctgtgtagccctgcctgtcctggaactcactctgtagaccaggctggcctcaaactcagaaatctgcctgcc 
50 tctgcctcccaagtgctgagatcaaaggcatatgccaccactgcccggctgaagtttttctttcattcttcaaaatattatataca 

AAATCAAAGGCAAATGG AAAG C CAGG AGGGAATCAT CT AG AAAATT CATG AG CCAG AAAGG CAGGTTTACTACAT ATGTGGG AACT 
CT ATGGCGAGGG AAAT GATTG ATCTTT ATTAAAAAAAAAAAAAAAAAAAAAAAAGACTATAAAGTG AGGGAAAGGG AG AAACAGAA 

TGTACCTACACATGTAAGGATGCGCCAGGCCTCCTTGGGAAAATGCCAATGAGGGTGAATGTAAGACTTCCTTGCCAGGCTGACAG 
AGGTGAAAGATGGAGCTGACCCAGGAAATGGCCAAGGGAGACGGAGAGTGAGCATCGCATTCCCTTAGCAGGGCAAGTTGCTATAA 
55 CCCCCTAAGACGGCAGCTTGAGCAGGCTCACTCAGGTGGCAGGGGCACCTCCCCTGTCTCCCAGCAGGGTGCTGTCCAGAATCCGT 

CCACACCACAAGCACAGCACAGAGGTTGTAGCTCTCTGAGCTGAGTGTGAGTCATTGTTGCGATGTGCTGCTCTTGGTGTCTCTTG 
GTTTTTGTTTAGTGGCACTGGGGATTGAACCCAGGGACTTGTACACCACTGAATGACTGGAAACTAGTTACATATTCATTAGGAGA 
ATGGGGGTTGAATGAACACTATTGGTCCATTCTGAGTGTGCTGTTATGGGACTGTTAAGTGAGTTGCTTCTGAGTGTGGTAAAACT 
ATCGTTTTCTTTTCTAAAACAGTTTTTCTAAGTTATGGAAGGTGGGGTATGTGTACATGAGTGCAGGTGCCCATAAAAGACAGAAG 
60 GGGGTATTGGTCCCATGGCCACAGGTACTAGAAACTGAACTCGGGTCCTCTGCAAGAGCAGTAGATGCCCTTAATCACTGAGCCAT 

CTGTCCAATTCCTCTTTAAAGCTTTCTATGTTGCAGTTATTTATTGTTTGTTTGTTTATTGTGGGGGAGTGCATGCATGTGTGGAT 
GAGTCGGTTCTCTCCCTCCGCTGTGTTGGGTCCGGGCATCGAACTGAAGTCATAAGACTTGGCAGCAAGCAGCCGGGCGTGGTGGA 

gcacgcctttaatcccagcactcaggaggcagaggcaggcagatttctgagttcaaggccagcctggtctacagagttccaggaca 

gccagggctatacagagaaaccctgtcttgaaaaaccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaagacttggcagcaagcact 

65 CTCACCCCCTGAGCCCTCTTACCGGTCCCTGGTTCCCAGACTCTTAAGGAAGAAAAGTGCAAATGTAGCATCTAGCTTGCGCCAAG 

ccacactttttaatctgtctgagcataagtatacaggcaagtttcaaatggatcacccgaacttattaatatcattttcaaaaggt 

CACACTGAAGTTAAAAGACAGGAAAAGTGTCCTTTGCATTTTCAATCCTTTTTTATGTCAGTTAGGAGTAGCTAAGATTTGAGTGA 
CTCTAAGCTCCGTGGTACTAGATGGAACACTTTAAAGAATGGCAAGTCGTTTTCCTGTGGCCAGCCAGCCAGTTGAGAGTGGGAGC 
CTTCTGGAATCTTCTATCATAGGGGGATTTTGAGTCAATGTCCTGGGTCAGGGTTGGGGTGGGGGTGGGGGTGGGGGAGAACTGAG 
70 ATCAGTTTAAAAGCATTGCTCTGGAGAGGGGCTCCAAGCAGAGGAGGTGGGGGTTGGACAGCAGAGTCTCCCAGAGTGTGCTGTTG 

GCAAGTGGCGCCTGGTCTCCAGGTTGCTTGGCCATCCGTGCTGGATCTGGAAACTGGAGTACGAACAGGGTGGCTCCTTTCTGTGA 
AGATGAGGCAGGATATGACTGCTGTGGGCTCCTGAAGTAATCTCACCACAGTTCAGGACAGGCAATGTCTGTGATTTGTAAAATCA 
CATAAAACAGAAAAATCATGTAGACTGAGCTGATGCTGTGAAAAATGAGGACCATTGGAGGAAATTAAATAATTGAGAAATTCCCA 
AAGATGTTAGCTCCCAGGGACACTGGGAGCAAGTTTTCAGCAAGGCCATTGCTCTTGGCTTGCTGAGGTGGCGGGGAAACGAGGCT 
75 GTGAGGTTCCTCCAACATTTCTCATTCTCTGTCTCTAGGAGACCACATCCTGAGGTTTATTAACATAACAAATTCATAGATCTGTA 
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AAACAATAAAACATGAAGGGACATTCTGGCTAGTTTCACCTTTTAAATGCTTAATCTAGAGCCAGTGAATCAGCCGCCTCCCTGGC 

atctctgcctctctgaatttctatttaaaatatggtcattagctgggcatggtggcgcatgcctttaattccagcactcgggaggc 

agaggcaggcggatttctgagttcgaggccagcctggtctacaaagtgagttccaggacagccagggctatacagagaaaccctgt 

CTCCAAACACACACACACACACACACACACACACACACACACACACACAAAGGTCATTGAACACCTGGCCATGGTCACGCTAAGTG 
5 CGTTAAGTGTCCTACCAGTGGGGTTGCACTTGATCTGAAAAAACAAATTCTTTGCATTAATCAATCTGCTGAAGGTTGGACAGCTT 

GAACTTCAGAGCCCTCCTTTGTAAACATAAACATCTATCTGTATCCTTGCATCTCCTGCTAAGGTCTTGTTTGTCTTGTTTCTATT 

taaacaatacactctgaaattcttatttttccctgatcatcttaggcttggtcaagaaagtaaagaaaggtctatctgttgctgtc 
tgtctatctgtctgtctaccctcccccctttctccccctctctctctatctctctatctggctgtatgtgtgtgggtatatataga 
tctttatataaatatgtgatacatatgtatgtataatatttatacactagtttttagaagattgttccattttaacagtgtacaca 
10 agaataacctttggacacagtccttctcactataacattgtaaggcaaagtccatagatgaggatgctggaaacatggatatctga 

acagcaaacactttatgggtgtcataaaattaggcagatggttaacaggatatttaacagactgtgatccacttacgcaatagaaa 
ttgaggctgacactagaagtggccatggagatctttgtgtatagacttagaaagatgtctgcgaggctgaattgagctaatcaagc 
caggggagtgtgcagagcaccatctgctaatgtgaagcttgcaaggtttggggatggaaacatagtctccaaattaccaatggtgg 
ttacttctgagtgcctgggttggggtagcttgccttcctcctggtgctctttgcagtgttattgtgacttaaatgtgctgtttaaa 
15 caatcagaaatagtcccagagtctttacaaatcagctattttagttggggaagaacacaccaaggcaatttaccacctcaactgct 

tatccaaggacgatgggctgctccgttagggtgggagggccccagacttgaggaatgtgtggctgaactggattgttagtaccagc 
tcacaacccaacagctaccccactcaacaggtgtcaggaggctctcctcagcggcaccaagtgtggcttctgcttcccacagcagt 
ggactggtccacaggataaaggttcctttcggcttgtttttccatagcctcaccatggggccccatagtagctttcagaggaaatg 
ccactaagtgtggccacactgtcttgttcataggatcaaagtgttaaaaacgaaaacttggggtttttaggccaacctgtcatgtt 
20 accaatgaggaaatcagtgtctttctcggggacacaaaaggaccccaggttcttgcttccttaccagcctgtatctgttttgtgat 

attcttagttttgtttttgtttgttttgtttgttgttcctatctatcattttgcaaagggttagccaagaagtagactgatggtca 
ggatgcttacacaagactctcattacttccaaaacatttcaccaacagggagagaccataaaaggagttacagtggataaagccta 
gagtttaaagaattatttatttatatgtgcattgattggtgttctgcctgcgtgcttgttacaagggtggcagatcttctggactt 
ggagttacagaccattgtgagctaccacgtgggtgctgagaattgacctcaggtcctctataagagcagccattgctcttaactgt 
25 ctcaccagcctaggcctagaatttaaaggccccgttaattagaagatgtaaaggcaggaccccaaaaggatgatggtatttttgaa 

gaatatattgtcattaaattaaatacatgatgatttaatatgtatactaagaaggaaaaacatcctttgagagaaaaacatcaaga 
cattcatcactaagtgggcagaaactacacagaaagcttacacacatttttcctacccaaatgaaaataacctaattttcaattct 
GATGACAAAAACAGTACACATTGAGACAGGGTTTCTCAACCTCAGGGTGATTGACAGTCTGAGTCTTATACATTTTTCTTTTTCCT 
TAGTATTAAGGTATTAAGGACCTTATGCAGCTGGGCAGTGGTGGCGCACGCCTTTAATCCCAGCACTCAGGAAGCAGAGGCAGGTG 
30 GATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAACCAGGGCTACATAGAGAAACCCTGTCTTGAGAAACT 

aaaaaaaaaaaaaaaagaccttatacatgccaggctaacactctaccgctgaactataactcatcxtttccccactctacatttaa 

AATTTTGAGACAAGGTATCACAAAGCTACCCAGGCTGGCCTTGAACTCACTGTTTAGCCCAGGCAGACATTGAACTTTCAATACTG 
CTGCCTCGGCTTCCAAAGCAGCTTGGGATTGTGGGCCTACACCCCCAGGACTCCTAATAATTCTGATAATTACTATATATGGCTGT 
CTTGTGCACCGCAAAATGTAAACTCTACCCAGTAGATGCCACTAGATTCGTCTCCCTCCAGTTATGACAT CTGG AACTTG CCAGC T 
35 ACCCCCTGAATAGAATAGTTACCCCCATTTGGTTTTGATGTATTAGGTTCTGTTTTAAAAAGGTGTTTTGTTTTGTTTTGTTTTTT 

GCTTCATTAGAAGTTGACAGCTTGCACCAGTAAGCAGGCAGCCGGAAAGGATGGCGGACGGCCTGGAACCCTTTGGAGTTCCGAGA 
CTTGCCGCCGGGCCGGGCCGAGGCGGGAGGGACCCTTCCAAGTTGACTTTGCGGGTGGAGGGAAGTCCTGGAGTTAGCAGGACTGT 
GTGCTTGCGACTGTGGGCGTGGAGAGAGCGAGTAGCGGCTGGAGCAGCCGTGCTCCTCCCGAACCGACCGCGGCCACGCTGCCGGG 
ACTTCCCGGACAGCGTTTGCGCCGCCCACCCCGTGGCCACGGGCCCAGGATCACATGGCTAGACCCGGAGCGGCCGGGGTGGGCGT 
40 CCTCCACTCTCTCCGGCCTGCGTTTTGCGAGTGTAGCGGTGGAGGCTGAATCGGATCCCACCAGAAACCCCAACAAGTGGGCAGTT 

GGGACTAGGGCGTTCACT AGGG CGTTAAGAAAT CTTCACAAAACTAG TTGGCAC AATTT CTTCCATTAGAAAGCATGGCATCCAGT 

GCCTCTCTGTGACTGCTCTGGGTGGCTTCAGGTGCAGCAACGTTACATCTCAGGAGCTGTAGTCATCTTGGGCAGGCACTCACTGT 
TGGTTATACCGTCTCACAACACAGTATGGATGCATCAAGGTGGCATTTCTAGTGCTATTTGCAACAGGGATATTTTGACAGCCATC 
AGAATGTCCCATACCCGGCAACCATCTCAAGTAAATTCCTGATCATGCACTTGATGAGGTGGCCATGAAACACAGTACTTGTGACA 
4 5 CTGTAGCCATTACAAAGTTATAAAAAAGGCAAAAGACAAATTATCTTTTCACTAGGGTTGAGCTTCTACAGAAAGAAGTATACACT 

TTGrTTGAAAAAAACCAGGATGCTAGTAAGTAGCGATGCGAGCAGGTGTTAGGAGCTAGGATTATGGGTGCCTTACATCTTAAAAG 
CTCTCGAAGGCTAGGCAAGGTGGTACAAGCTTTAATCCCAGCACTCAGGAGGCGGAGGCAGATGGTTCTGATTTCGAGGCCAGCCT 
GGTCTATATAGCAAGTTCCAGGCCATCAGGGGTTCATAGTGAGACCCTATCTCAAATTAATTAATCTTTAATATAGTTATACTGTG 
TGTATGTATATATATGTATATACACATATATACACATGAGTGTAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
50 TGTGTGTAAAGAAGATGGCCAAAGTTGAGAACTCTGAAGGAAACTGAAATATCGCTGTTAGGTTTTGGCAGGAGGTTATAATTTAT 

CTTCTCAGCTGGAGCTCTTTAGGGAATGAAAAAGGAGTCCTAGCAAATATCATACCAGGACAGCAGAGATGAACTTGAGCCATCCC 
CAGAAAGCTTGGGAGAACCAAGGACAGTGACCTGGATCACTCACTAGTGCAAAGGAAAAGATAGAGTTCAAAACCAAGCAGATTAG 
GACCAAAAGGCCATTCTGTGTGCCCAGCATGGAAGCCTAAGCCATTGGTCTCATGGGCTTTACATTCAACTGTAGGTCTGGAAACC 
AATTCAGAATCTCACTAGCTACACATCATGAAAACCGCTTTGACACTGAGGATCAACTGCAAACCACAGAGGAGGCTGGGAAGACC 
55 TGGGGAAACGGGGCCTGTGGAGAGACTTGGGGCCAAACACAACATGAAGCATCAGAAACGGAATGTGAAGCCAGAGTCGGGGTGAC 

AAGGATAAACCAGATATGTAATACAAGGATGGAAGATAGGAAATTGGAGCACACAAAGACCATTGTGATCCAGGCTGGGGATTGCT 
CTCAACTGGAGACTTTTTTAGGTAGACCAGCTTTTATTAATTCTTAGACAGTTTCATACATATAAGCAGTACATATTGATCACTCT 
CTGTCCCCACTCTCACCGATACATTCCCTTCTCCCTGATCTACATCCTCTGATACTGATACCTGTGTGTGTGTGTATGTATGTATG 
TGTATATGTGTATGTATATGTGTATATGTATATGTGTGTATATGTGTATGTGTGTGAATGTGTCTATGTGTATTATGTGTGTGTGG 
6 0 TGTGTGTCTGTGTGTGTTTTAATCCACTGAGTTCAATTAACACTGCCCATTGTATTGTTCACTGATCATGTCAAGTAACGTCAGCT 

GCAGTGAGTTTATTGGCCACATTACACTCAAACGAGAGCTTTCTCTACATTAACTGTTGACCATAGCAGACAGCTGCTTCTTTCTG 
GCCAAGGCTGATGAAAGCACTAAGTCTGTGGTATAAATATGAACAAGACAGTTTGACAGCTTGCCATTAATCAGAACAACAGGATC 
AGGTTACGTCCTCTACCCTACCACCCTACCATCCCATGCTGCTCTCACCCCTTCCCACCCGGGCCTAGACCCCCTAAGCAGCATGA 
GGCCTAAGTCTCTTAAGCCTTGAATTAGAGAGAAAGTAAGAATGTTCATCTCTCCTGGGGAGAAAAGCAGAGCTCCAGCTGGGGTG 
6 5 TrGATTTGTCTGCTCAGCTCATGCAAAAGTTGGTCTTGGCACACAAACCAACCTGCTGTCTTGTCACTTGTGAGTCTTGGCACACA 

AACCAACCTGCTGTCTTGTCACTTGTGAGAAAGAACTATGCCCTTCTGTCTGTGGGTTCATGAGAACTCTATGGTCAACGCTTCAG 
CCTCCTTGGGTTGGTCTGATCCGGGAAAGTCAAATACAAAGGAGGGAAATTACATTCAAAGTCAAGTGGTGCTACTCTCTATATGG 
CTGGGCCT'nTGAAAAAGGAACCTCTTAGATTCTTTTGTAACTGTTATAAAGCAGCTGGAATGTTGGGTTAAACACTCCCCGCTAG 
CCTCGAAGATGTCATAGGTCTACTGAGTAGACACCGTCAGGAGCATTTGTCACATTCCAAGCTAGCAAGCAAGTAACACGATTTGG 
70 CTGAGCATTCACATTGTGCTGTCTCTGTCGCAACGCTGAGGACCAACGCATGGAGACCATAGCAGCTTCCTTCTCTGCCCTGGAGG 

AGCTCACCAATCCAAAGGGACCTAGTGTGAGTGAGGTTTAACTGGTGAGTTCACACAGATCCCCACCTCTAGCCTTGCCATCCCAA 

gaagcaggggtgctgggaccggggcaatgctgatggagtaaatgcagttgtagcagagcctgctgacataagtttgaccccttgaa 

CTCACAGAACTGACTCTGGGAAGGTAACCTTTGACCTCCAAAGGCCTGCCACTCATTCGAGTCTGCCCTCACACACATACATCATA 

cacacatgtaataacaattaataagtttagcaccttaagagctgttctgggccaggcattggtggcgcccgcctttaatcccagca 
75 ctcgggaagcagaggcagtcagatttctgagtttgaggccagcctggtctacagagtgagttccaggatagccaggactacacaga 
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GAAACCCTGTCTCGGAAAAAAAAAAAAAACAAAAAAACAAAAAAAAGAGCTGTTCTGAACTCTTGTTTTCACCAATAATCTATTGT 

ctttaaatgtcaaagtattctagaaaatttttaacttagaaatgttcattcaactcctaagactctgttttatgctacctatgaaa 

ATATATTCTTAACTTAGCTCGGTGGTGGTGCACACCTTTAAT'CCCAGCATTCAGAGTGAGTTCCGGGACAGCCAAGACTATAGAGA 
GAAAAACAAAACAAAGAAAGATTAAAAAAAGAGAGAAATATGTCTAATGAGATAAAACATGAAATACATTTAATAGTGATTAGTTC 
5 TGCTATTATACTCTTTTTAAGTATCTGCAATGAATATGATTCTCAATCTGGCTAAGCACTGGGCTCACCAGGGAAGTATTTTTAAA 

ATCTTGATGCCTACACCCCATTTGTAGCAATGAAATTGGGGCCTCTAAGAGACAGAGGGTGGAGTCTAGACAATGTGGAGTCTGCA 
TGTGTGCTTGGTAATCACACAGCTTGAAAAGTGCTTTGTCAAAAAAAAAAAAAGTGAAATAATGCAAGGCTGAAAGTGACCTCGGG 
ACAGGGATGGGGCAGGGATGCAGGGAGACCTTCCTAAGCCCCTAACCTCGGAAATGATATGTGAATCAAAGCAGAGGCTGAGACGG 
CCTGGGGAAAGTGACCAATGGCAGAGACTCTGGGCCACAGGCAGAAGTCCTCAGGGACATGCAGCCCAATGTGGAAGGAGTCCATA 
10 AGCTATGCATGTCCTCGGTCCCAGCACCTCGTGGCTGACACACACTCCAAGCCTCTGCTCTCTGTTTTTCCACATTGGGCTTCCTG 

TGGTACCCTGGGAGCAAGCCATCCATCGGGATTTCTGTCAGCTACAAGTCATAAATAGGCCATGGAGGGGCGGCAGCAGCAAGCCT 
CGCTTTCTTTCTCTCACATACCAAGCTCAGGAATGGAAAGAGCAGGTCTCTGTCAGCGTCATCTGCTTGGCTCTCCTCTCAAGGCT 
GCAAGATGGCTGCCX3GCCCTCCAGGCCTCAGTCTGTGTTGGCGGGGGGATTGATTTGTCCTTGCCCAGCAACTCTACCATGAAGAG 
AAAAGAGAACCTCTGTCCCTGTGCCTCTACCTACATATTACAGTCATAATTATGTCACACGCACACACACACACACACAGCCCCAG 
15 GTGCAAGGAAGCTGGGTATTTGTGTCTCTCTAGCTGAAAACAGTGGGGTATTTGGGGAGGACGCTAAGTGAGCCAACCTCTAGTAG 

GCCCATGGAAAAAATGAGGCCCAGGTAACATCCTTCCAACCCTGTGACTATGACAGGACCACGAGAGCATGATTGGTGTCTGACCA 
GCTATTGGTGGCCAGGAGCTGAATGAAGCCAACTCCAGAACCCAATGTGTGGTGACTCCTCCCCACCATGAAAGTCAATGGTGGCA 
GATGGAGGACCGGTCCTCTCTCTCCTGGGGAGCAAGCCCACCTCTCCATTGGAAACCTTCATCAAGAACTGTGGGCTCCACTTGCC 
ATGTGTACTTGATGTCTGGCACATGGTGGCACCAACTCCAAATGCCATGTGAATTGGAAGGTTACCATGCTAACGATAGTGTGCAT 

2 0 TTTCCTTTGGGCAGAAAAAAACTACAGAGGGTATTTCATCCTCTGGAAATGGCTGTTAGAAAATGCAGGAAGGTGGGGCTGGAACT 

ATAGCTTGGCACAGGCTGCTCTTTCAGATGGACTGCAGCACCCACACAATGGTGTGCAACCATCTGTAACTCCAGTTCCAGGGGAT 

CCGACGCCTTCTTCTGGCCTCTACGAGCACCAGGCACATCTGTGGTGTACTGGCATGCAGATACGCACATAAAATTTTTTCAAAGA 

AAATGCAGGAAAGTCAAAGCACTGGAGAGCTGGCCATGAACAGAGCAGAACAGAGCTGTAAGGCATATGCCTGGGGAGTCCCTGCT 

GAGCCCCCCGCATGAGCTCAGGCTGGACCCCAGCCAGGCAGTGCCAGCTGCTCCCAGTCTCTCTCCAGCTCAGCTGCCTGGGGCTG 

25 agggactagcctggggattcccctgtcactcaggagctctgagtgacctcctctgcagcccctccaattggggatttcccagaatg 

TTCCCACACCTCAACGCCTCCTCCTTAGCCACCCCCAGCTCTTGATAGATAGAAGTGGCATCAGGTGACCCTACAGGTGAGGGAGG 

atcagctcgagggagggagggaaactgggaggttggccagtgaactgagcctgagacaatctaagctcacaggctcccaaggcagg 

aggcaaaggacgggtgtttgtgctgcagcctacaagctgtgtggtctcctgacaggttgcttaacttttctgtgcctcagtttctc 

ctcttttgtaaaagggtgtgttatgcagtggtgttaccaagattaaatatgatgatagctataaaatatacaaaagggtgggtgtc 

3 0 atgaggcatattcctttaaccccagcactcaggaagcagaggcaggctgatttctgtgagcttatgaccagccaggtcttcacagt 

cagttccagtccagctaggctccaataagactctcaaaaaaataaaatatgtgtgtaccatatatgcacatctatttaaattgtgg 

tgccagacacacccataggcacatgcacaaaaatatcaaaaggcttggggaggagattacaggcgctagtctactaatacatctag 

gtagccaatttggaatctgaaatattggaaaattcaaggggaaactggagacacccccattcctgtagctgtcgacattagctgcc 

caacgggcaccccgtgtagcctataaccaccaaatggcaaggttaacccagatctagttagttagaacctgtcaccaacaatacta 

3 5 gtcctccctggaggacccaatgtcaggaatagcaggctccagctgaggatctttttggactagtcatcttgccttcaggcgaagca 

gctggcatccaataggaaaagagagtcctcctggggccacgcagccaagaccaccaatgattcnnnnnnnnnnnnnnnnnnnnnnn 

NNNNNNNNNNNNNNNNNNNNNNtlNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

4 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNNNNNI^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

GTCTCAATTGGTTTCCTTGGTAGGATGGCTATACTGACTGCAGCAGCCGTTGTGAGAACCCTGATGGGCCTAACCACA’rTCTGAAA 
GGTGAAGAGAGCAGGCTAAGGTGGAGCAGGGAGGGAGGCAGGCTCGCTTGATCTCCACACTGCCTAGTAGAAGGACATTTCCTTCA 
4 5 CACACACACCCTCACCCCTCTCCCTCACTGAGTTCCGTCCCTTCTCACACCCGGAAGTTGGGTAGGGGTATAGTCATTGTCTTTGT 

GGATAAACAGCTGACCCCAACTGTCCCTTTAGCTAGATGAGTCCTCTCCAGAGGCCCTGCTGCCCTCTACAGCTTAGAGGGATGGG 
GCCCAAAGCAGCCACTTCCTCCTACAAGTCATTCTTTCTCTAGGGAGTGGCCAGTGTCTGCAAGGCTCCGAGCTTACAGACATTCC 
T CTTGCAAGCAGCCGTCTGG CTTTAAGAG GT AAAG ACACACTTTG CCTCATGGTGAGAGG CAG CAGG CAGTGGTTAGTC AGGTCTA 
CCCCAGCGTGGGCTTTGGCATCTGTAGGCCCAGGAGGTGACAGGAGAAGGCCAGCGGGAGCTCCGCAGAGCGCCTGCTAGTGACTT 
50 GCCCTGCAGTCACTTCCCGAAAACTAGGCCGGCCTCTAGGCGGGGAGACGATCGGAGCCCGCCCACCCAGTCCGTCCCTCCTTGCT 

GCCTTGGGGTTTGCCCAGGCTCTTCGGAGCACGGAACTTACAGTAAATGGTGTAACCAGTGGAAACTCTCAGAGGGGGCGAGGAAA 
GGGCCAGGACTCAGGGCCCCAGTTCCCGTCTTAGCATACCGCTCCACCAGGTTCATTTCGCCCACCTTTCAGTAACGGGGCGCTGC 
CTTCCTGGTAAAAGGCTGACCTCCCTCTGGGATGTGCCAGAAAACAAAAACCAGCGAAATGCCCAGCTGGCCTCAGCCTGCAGGAA 
CAGCAGCAGCCAGGGATTGAGCATCCAGTTGTCGGCTTCCCTCAGCCCGCTTGAGATGGGGGTTTCCTTTGCACCAGACTAGGGGC 
55 CCTGGTTAGCTCAGAGAGCATTCAAAGTGTCGCTGAGGCTCAGCGCCTTCCCATATGACCTTCAAAAGAAATGGAAGCTGTCTTGA 

TGAGCAATGTCAGGGTCCTCTGCTCCTCCACAACTTAAAAGAGAAACCCCGACTGTACTGAGTTTCCGTGATTGGCAGTATAGCTG 
ATAAATCCCATCTCTCCTTAGCCTGCAGCTCACTCCTGCTGGATCATTTAGGGTTAATTTTAAATGTCAAGTTATCGTACATCTGC 

taaccactatacttttgagtcaacattctcatgccaacaattgatgttatcagccagtcagtccacaaacacttaagttcacttgg 

AG CTTAAACGGG CATTTAATACATG CTTAAAT AATT AAAG CAGG CTTTAATTATTTGTATCATATTTAATAGGGTTTTTAAACTTG 
6 0 CCCGGGCGTTAAAACGACCTAAGACACCTGTTAAAAGCTCAGATTTCCAGAACTGAGGTGTTGGCTCCGTTGGTAAAGTGCTAACG 

GAGGACCTGAATTGTGTTCTCAAGCACCCATATAAAAAGTGGGGCGGGGGGAGCACGTGGCTGGAATGTGGGCGATGGCGAGATTG 
GAGGCAGATCCCTGAAAGCCCGAGGGCCACTGGCAGTTCCAGGTAATGAGACATCCTCTCTCAAACAAAATGTGGACGGTGCCCGT 
GGGAGTTCTTCTGACCTCCATGTGCGTGTCACACATGCGTGCACCTGCACCCATACATGTGTGCACACACATGGAAAAGAAAAGCC 
CAGATT CCAG AGTCCAAATTTCTTC CCAAATCCC AG ATCTG CAG AAG AGCTG CCTGCAAGCTTCTGGCCTGAAATGAGG TTCCTTT 

6 5 GCCTCTCAGGGGACTTGGGGGAGGCCCCCAGGACTTGGCAAGGTTCTGTTTATTCAGGTCCGGGAACCCCATTATCTGGAGAAGTT 

GTTGTTTCTCAGCAACTTCTATGCCCCAGTGCTGTGGTGGCTGGTAAATGACGCAGTCCCCACAACACTGGAAGACATTTCTGGAC 
CAAGCGCTTGTTGCCTCTGCACAGAGTACAGGGCTCCTCCTTGTTTGAAGTTTCACCCTCTATGGTTTTAGTTAGCCAATGTCAAC 
TGTGGTCTGAGGATACTGAATGGAAAGTTCCAGAGATAAACAATTCATACGTTTTAAAATAACTCCAGCTATAGTATACTGTCATA 
AATGTTCCATTCTGTGTTTATTTATTGATAATCGCTTCCTATGTTTAATAAACTTCATCAGAGATTTACAGGTGTAGGGAAGCTCA 
70 TAGTGTCTTCTGGGTATTGTCCAAGGCTTATGGATGGTTTGGAACAGGATCGCAAAACCCAGGAGGGAGCAGAATAGAATGCCAAG 

TCCATCGTAGATCCTCAATATTCAGAAAGGCTATAAGCACCCTAGCACCTGAGCAAAGCAGGCAGAGCGCGTGAGGCAACCACAGA 
CACAAGGCACTTGGCGTGTGTTGGGGAGTAAGAGGCACAAACTGCTTTCCTCTACCTGGGGCTGGCCCGACTGCCAACCTAGAGGT 
G (^TACGNNNNNNNtntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN!^^ 

tttctgaggtttgtccctaccaaacttgtatgtgtatttcatccctagtgaaacaacagagttgaggggtggtggtggccacaagg 

7 5 ggggattgtgtcactaaaaagtactaatgtctttctcagtttctcttctattgtttttcttccttctctcttccctcctttccttc 
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CTTTTCAGTGTTGCAGATTGAACCTAGGGCTCCATTGCTTCTTCACACTAGGCATATCTCCCAGCCCTTGAGAATACTCATCCATT 

TAGAGACAGGGTGACAAGGGACTGTCTCTCTGTATTTCCTTTCTAGCCTGGGCTGGCTTCAAACCCCCAATCCTCCTGCCTCCCCG 

TGCTTCATGACAGGACTGTGCCACCACTCCCAGCTTGTCTCtCACTAGTGAGGGGATGGGACTGGTTATTGTAAGTGGATTGTTAA 

agagaccccctctctcttatacacaagctccttttctaagctccccacttgcccatccattttcccatcatgcacccctcagccac 
5 catgtccttaaaccttcagaactctgatctaaataaactacccagcctcctggagttttcttatagtgacagggaagagacatctt 

aggtgaaattgctattcctattagtcaaaatagacagcaatcagcagttgcccacgggtcaaccttatacttacgcacacccacat 
acaaatctatgtgtatgtgtatgtgtgcacaggaattctcagttgccctcttcatggctgtgctaatagaaaactttagctccctg 
tgtaccacctttctgccatcatgtaccaccaaccttcccccgacccccgacgcgagtcatcatgccgattgtctctttacaggaga 
gtgaggacctggagaaacagaacgcagctctccgcaaagagatcaaacagctcaccgaggagctcaagtacttcacatcagtgctg 
10 agcagccacgagcccctgtgctccgtgctggccagtggcaccccctcgccccccgaggtggtatacagtgcccatgccttccacca 

gcctcacatcagctcgccacgcttccagccctgaccttctggacaagaagggcgatgctactcccgtgatcccttggaggggcatg 
taaactgaggccgggctgccctcatacctctacccagaggcccagtggcagaggcctggacaagtattgaacacaagaactgtagt 
ggtcagagggacttaaggcctcccagggaagtatagtcaatgtactggactctcccagggaagtcgagccaatgtactggacccaa 
aaaatgacaagtcaaccctggactgtcatgaatgatgcccaaaatacacagcacagagggaggagggcagggggtggatagttttc 
15 taaataaatattttctaaaaaaccagccctggaaagcggcttccctcacttctcccatcagcatcgtgcgaactactttctcttga 

TTTGGCACCTGGTTTTCCTTCTTGGCTTCAGGGAGCTCTTCCAGACTCTATGAATTCCACTrAGCTGTCTGCTCCATGTTTTGTTC 
CCTGTTTGGGAAGCTGGTCTCTTCAAATCATCTTCAACCTCTAGCTATCTCCCTCACACTCCTCCACAGTGTGACACCCCCCCCCC 
CAG C CGTGCCTCTTG CACGGTG CTTTCTCTAAATGGTG GAGC CAGTCACT CTAC AGTTAGAGAAAGGG CTGTATAAG ACAGGT CAG 
GGAAATCTCAGTTTCTCCCACTTGTACACCTTCCTGGTTGGCTGCTGCAGCCCTACAGTCAAGTCTCAAGGATGCTGTGGCAGGTT 
20 CCATGCCAGGAATATGGGTAACACAAACGCAGCACCTCCCATTCAAGGCCGTAGGTAACCTTTTGCCACACCCTGCCAAAGACGCC 

CTTAGAAATAGGACACTCAACCTGTACACTGAGTGTCCCAAGGTTGAGTAGCTCAGGGCTGTGTTCAATTTGGACATCTGGTAGAA 
ACCAGTGTTCTTCATTTCCCTTTGATGTCCACCTGTTTCTCAGAAGTCCCCAGGCCACACATCTGTTGGTCTTCATGTTATGCCTT 
TACC CAT AACAG TGC C CAG AAGCAAGAACAGCCGTCT C CTCCAAGGTTGCTTTGGAG CCTGT CCTT CT CCATAGTCTCTGCTGACT 
GGCTGGGCACCAATGAGGTAGATAACCCAGGGCCAGGGCTCTGTTGTAGGCCCAGCCCGTAATCCCTCAGAATAGCAGAATCAGTA 
25 GAAGCCACCTTCAACTGCCATGCTCTCATGAAGGGGAAGGAGGAGTCGGCCCTGTGCTTGTTAGCCAAGTCCTGACCTGTTGGTTA 

GTGACTCTGATTTCCCTAAAGCCTCATTTTGATGGTCCCTGCCCAGGTGTCTCTTACCCCCTGGAATAAGGGCAGTGTTGAGCTGA 
TGTGAGCATTAAACTTCATAGAGGCCTGACTAACCTGCCTCCTGCCTATGACTTCCTTGTGACCTGTCTATGAGAGGATCTCAGAG 
CAAATCATGGTGGTAGGGACAGAGTGGGCTCTCATCTTGGAAGCCATTGCCTCTGCATGCCCCAGAGTAGGGCTAGGCTGAGCCTG 
ATTCAGAGTCTGCTTAGGATATAGGCTGAGCCTGATTCAGAGTTTGCTCAGGTTACCGCCACTGAGTACCCCCTTGTCCTTCAGTG 
30 CCATCTCTGGAATCCTAATCTTTGGTCTCCCATCAAAACGGCAAACTGGTGCTTCCCCCCCTTCCAGAGCAGAGGCTCCATATGTC 

TGGGATTTGTGACGGAGAGCGGCCTTCTCTTCAGTTCCCTACAGGACCAGGATTTGGGGGTCCTGGCCCCTCTATCCCACCCAGCG 
GCCCCAGCATGAAACCACTCACTTCAGGTGCCCCGTGTGTCATCTGTCATCATCTTGAGACACAGAACTCTAGGTCCAGTTTTCTT 
TGCAGCTGACCACTACTTGGCCTTTCATAGGCAGGCTTCCTTCCAGTCAGAGATGTCTCCCCTCACCCCTGCTGTAGCATGGTGAT 
TTCCCCCTAGAAATCCCGCACAAGACACATGACTGGCCCGGGCATCTTCTGAATGAGACTTGGGGCCAGAACTAGAAATGCGATCT 
35 CACGTGCGCTGTTCCCATCTCTCAGCAGTGACTCCTCTTCCCCTTTCATTCCCCACTTTCTAATGACCCTGGGTGGTTCCACTTCT 

CCTTTCTGATCAGCTTGGTGAAAGCAGACAGCAGAGGTGCAGTCTCTCTGCACGGGGACTGGGAGGGGCAGCCACTGAGTTCAGAC 
ATCACAACC CAGCTT AGCTGCTCAGT ACAGG AATGACACAT CACAC CAATGGCTGG ACC AGTT CTTAGGTACACACAGGCAC CGTG 
AATGCAGTGGATCAGAGTATAACAAATGAATAGTATGTCATGTCTCTGTAGCTCCATCCAATGGGGTCATGCTATAATGTAAGTAT 
AGTGATTGCTATATCTCCCAGTTTGTAAGACAAGCTAAAATCATAATTCCTCTATGAGTTCCTTTTCTCTCTCTCCTCTCTCTCTC 
40 TCTCTCTGTCTCTCTCTCTCTCTGTGTCTCTGTCTCTCTCTCTGTGTTTACCCCTTTCCAGTATTGAGGGTTGAAGCCAGGGCCTC 

CAATATGGTAGGCACATTCTGTGCCACTGAACCACACTTCAGCATTGAAATCCAAGTTTTAGGATTATGAGTCTGTCTGTCTATTT 
CGAGGCACTCAGGATCTGTAACCTTGGCTGGCCTGGCACTTAAATAGCTCAGGCTGGCCTTGAACTTGAAGCAATTCTTCTGCCTC 
AGCCTTATGGGTGCTGGAATTACAGACATCTTCTACCACACTCTTCTCCAATTTCTAAAATAATCTATGGACCGACAAACTACATT 
GATAGGCCAGATTTGCCCCTTACATCTGCTTGACCTGGGACAAAGTATAAATGTCCCATGTTCTAGGTCTCAATACCTAGACACCG 
45 TTCTCTTCTCTGGCAAAGATGACTTCACATCTGCCCTGATGTGCCAGCTTCAAATTTAGGATTTTTAGACACCTTGGAATTTGATC 

AGTTCAGGTAATGGGGAGACAGACCTCTAGTGGCAGTCAGTCTGTTCTTGCTCCATCCCTGGCTCCTCCTGTCCACAGCATCAAAC 
TCTGTTCACACTCCAGCCCCAGGAAGGACAATTCTGGAAAGAACTGCAGCCATGGGAGGAGCATTAGCTTAGGGAGTCTGGGCATC 
CTGGAGACACAGAGCACTGCGGGCTCTGAGGAGGTGTGCCTCCTTTGTCCTAGGGATTCCTTTCCTCGAGCCAGGCGTGGTGGCAC 
ACGCCTTTAATCCCAGCAGTTGGGAGGCAGAGGCAAGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAGTGAGTTCCAGGAC 
50 AGCCAGGGCTACACAGAGAAACCCTGTCTCAGAAAAAACAAAACAAACAAACAAACAAACAACAACAACCAAAGATCCCTTGCCCC 

ACTAGAAGGAATAAAAAACCAGGAGACAGACCAGGTTACCAGCTGCTGGACCACAACTGGCTGGCAATGTATATTTGAATGTATAC 
TTCCAGCCCCTGTCACAGTTGCTCCTGTGGTTTTGTGACACAGGAGGTGAGGCATCTGGGTATCCCACTTACTTGGAGGACAGGTA 
GGCTGTCTCCATCCTCCTTCTGCCCAGGTTCCCTTCTCTCCAACTGATTTCAGCATTCCAAAGTTGTTCCAGGGAGTCCTAGCAAT 
GAAAGGGGTT AAGGAACC AAGACCAACACTAACTTCCAG TTCTG CTTTG TTTTGTTT ATTTATTTTTAG ACATGGAGTCTTTCTGT 
55 GTCTATGTATCTAGTCTGGCTTCTAACTTCAAATCCTTCTGCCTCATCCTCCTGAGAGTAGGGATTGTAAGCATAGAGAGAATTAA 

TACCTTAAGACCCGCCAAAGGGCAGTGCGTGACTCAAAGGAATGTGTTTCTCTTGATTTTAGGTCACCAACACTGATGCAGGGATG 
TTTGTTAGAATTGTTGCTATAGAGATGAGCAGTGTCTGCCCTAGTCTTCAGTACCACACAAAGAGTGGGAGGTAGGACTAGAAAGG 
GGACAGAGATGTGCCAATCCTAAAACTCTTGTGGGGTATGTGGCTTAGTTAAGTTCACCATGTGATGTAATGAAATACCATGAACA 
AGAACTTGGGGAGG AAAGGGTTTATTTGG CT T CTATTTC CACAGCATTGTTTGTCACTGAGGGAAGTCAGG ACAGG AACTTGCAAA 
60 CAGGGCAGGAACCTGGAGGCAGGTGCTGATGCAGAGGCTTGGAGGGATGCTGCTTCCTGGCTTGCTCCTCATGGCTCGATTATCCT 

GCTTTCTTTCTTTTCTTCTTTCTTCTTTCTTTCTTCTTCCTTTCTTCCTTTCTTCCTTCCTTCTTTCTTTTTCTCTCCTTTCTTCT 
CTTTCTTTCTTTCTTTCTTTCTTCCTTCTTTCTTTTTCCCTCCTTTCTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTC 
TCTCTCTTTCTTTCTTCCTTCCTTCCTTCTTTCTTTCTCTCTCCCTCCTTTCTTTTCTTTCTTTCTTCTTTCTTCTTTCTTTCTTT 
CTTCTTTCTTTCTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTCCTTCCTTCCTCCCTTCCTCCCTTCTTTCTT 
65 TTTCTCTCCTTTCTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTCCTTCTTTCTTTTTCTCTCCTTTCTTTTCTTTCTTCCT 

TCCTTCCTTCTTTCTTTTTCTCTCCTTTCTTTTCTTTCTTCCTTCCTTCCTTCTTTCTTTTTCCCTCCTTTCTTTTCTTTCTTTCT 
TTCTTTCTTTCTTTCTTTCTTTCTTTCTCTCTTTCTTTCTTCTTTCCTTCTTTCTTTCTCTCTCCCTCCTTTCTTTTCTTTCTTTC 
TTCCTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTCCTTCCTTCCTTCCTTCTTTCTCTCTCCCTCCCTCCTTTCTTTCT 
TTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTAACTTTTTATTGACTCCTCATGAGTTTCACATCATACACCCCAGTCCCGCTCC 
7 0 CATATCCCCTTTCAACTTTGCAACCTCCCCCCCAACATAAAAAACAAACAAACAAAACCCAAAGCATAGAAAACATCTCATTGTGA 

AAGCTGTAGTATGTCACAGTGTGTCCCACAGTATATCCTTCTGTCCACACATCTTCACTTGCAAATATTCGTTGCATTGAGTCAGA 
GTCATTGGTCTGGTTAGAGATCTCTGGCTTCTGTGACACCATCAATATTGGATTCTTACCAGGACTCCTCATGGTTATCCTGTTGT 
TGCCCCGTGT CATGG AGAT C CTGCAGCTTTGGAACAACTGG ACTGACCCTTTCACGTG AC C CAACTTTTAG CAGATG ATATAG ATT 
TAGGGTGTACCAACT CAGATCTTGG CCTAC CAGG C AG CCAAG CTAGTCAGCCCACT CC CG C C CAGGTCCACCT AG AC C AATAGGGT 
75 CTCCCTTATCTACATCACCAGGGGAGCTTGCAGTACTACTCTGGCTAGGCCACCCAATGCACCATCAGCAGGACGCAGGTTCAACT 
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CTGTTCTCATGACTTCTCACCGGCTCACCCACACCTCCACCATCAAGGCCAACTCCATGGTGTTGCCTAGATGAGGTGTACGGCCT 

gctctcctgagtggtgcagctggtgaggggtagggccagctctcccacactcatgaccctgtgggcagctttcccgactgtcagag 
gtgataggggcagggcatgatctctgtgcccatgccaccccacgacagtagagtgctgtccctggtggccaccctggcccccgact 
ctcatcttgtttttatgctgatatgtgatgtgagttaactcccttaagataaacaaaaaccgaatactgcttgagtaatctactgg 
5 taagcagagctaagaaaccctctcttagagaatttcataggaaaaggcacagatggatcctgtgctcaggggtctgcctggtagac 

tcctgtaaaaacgctgccaagcctgtcaatgacaaccatggttgaaaggggtggcagagactggtcattgtcttatattttcttgg 
caataagataataagttccatcttcctgcctacattgcagctagacctggccatgtgacacagttctaaccatgaactttaaacaa 
gtaggtcttacaaaaaaagctctttaaaaattgaagctgtcaggggactgaagagatgggtcagtggttagagcacttgttcttgc 
agaggactagggttcagttctcagaacccatagggtgactcaaagccatccataatttcaattccaggggatcttatgtcctctga 
1 0 ACTATG agagaaccagg cacacatggtgcaaatacacgcaggcaaaacattcatacacataag aataaagaaatctaaacaag aca 

AAACAGTGAGGCTATCCCAGTGAGCACACACATTCCCCACCTCTTTTTTTTTTTTTTTTTTTTTrTTTTTTTTTTGCCTGAAAGTA 

gatgtaatactagagagggagccactatcttaggaccatgagcaaaccatgcatgcatggaaagaaaggaaagagattctaggtca 
ctgataattttaaaaaaaatggggggggggggctggagagatggctcagcggttaagaacactgcctgttcctccagaggtcctga 
gttcaactcctagcaaccacatagtgactcacaaccatctgtaatgggctccaatgccctcttctggtgtgtctgaagacagctac 
1 5 actgtactcatatatattaaataaataaataaataaataaataaataaataaatattttttttaaaaaaatggctaaaaccataat 

ggtttaaaaaaaataccattcttaaccgtgcatggaagtgcatgcctttaatcccagcaatcaggaggaagagacgggnnnnnnnn 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTWTCmNNW^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

2 0 NNNNNNNNNNNNNNNNNNNtniNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNI'TONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNl'rc$NNNNNNNNNNNNNNNNNNNNNNNNNNNNNin$NNNNN^^ 

25 NNNNNNNNNNNNNNNNNNNNNNNNNNNIINNTWNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNlTONNNNNNNNNNNNNNNNNNNNNNiroNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

30 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn>i>^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

35 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

tctccctctccctaattggactccccctcataaagtaaaaggaacaccaatttctggagcccctaaattctaaagttatgtaaata 

AAT C AG G AAAGGCAGG CTAAAAG T C AAAAG AAT AT AAG T AAAATAATT C AAAG T CCAT ATG ACTTAAT T CAAAAATCACAG TT AT A 

tgtaattcttatggtatatcatgattttcgtgaatctcttaatatagttactgactcaatattcagaaagagttgttttgcatata 
gaaaactgctgatttagaattaacatcactgtttattcaacaacagcaagtaatcagaaatagaaatcctccattatataacacat 
4 0 atccaatcccatacaggtctgccaggccctctagcacaagatcatgatgaaatcggtcaaccattaataggatacttgctagaagc 

ttcagaatttcattttaaaacacactatttaaaaggggatttttctatcacttgacaacacactgagggaattataaggaaatgtc 

CTGCTTGTTCTTTGTATAATCAAACTCCGTTAACTGGAAGGAGTAACCCTAAAGGTCCCCCAAAGAAATTAAATTTTGCAAATGGA 
TATGTTTCATTTGCAGAGTTTAGAAAGATTAAAATATGTGCACCATACCGTAGACACGTATTCAAGATTTCAGTGGGCACAGCTTT 
AAGTTCTGGAAAGGATGGTTTTGTAATGACACATTTAACAGAAGTTATGGCAACCATGGGAATACCCTACAAATTAAAACTGACAA 
45 GGCTCCAGCATATGTCTCTAGTAAAATGAAGCAATATTTTTGCCTACTACAATAGAAAGCATATTGCAGGTATCCCACACAATCCT 

ACAGGACAAGCAGTTGTAGAGAGATCTAATTGTATTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTCGAGACAGGATTTCTCTGTAT 
AGCCCTGGCTGTCCTGGAATTCATTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTACTGGG 
ATTAAAGGCGTGCACCACCACGCCCGGCAAAGGGAGTCCAAAAAGCCTACAGCACCTGGCATTCCCAGGAGGTATCCCATCCAAGT 
ACTAACCAGGCCCGACCCTGCTTAGCTTCCGAGATCAGACGAGATTGGTCACGTTCAGGGTGGTATGGCCATAGACCTAATTGAGT 
50 TTTTAAAGGGATGCATAACAAATGAAAAGGGATAACAAAGACCCCCAGAGAAAAATTACATAAGATTTTACTAACTTCATTTTTTT 

tttggtttttctttttttttctttaagatttatttatttattatgagtacactatagctgtcttcagacacaccagaagagggcat 

CGAATCCCATTACAGATGGTTGTGAGCCACCATGTTGTGGCTGGGAATTGAACTCAGGACCTCTGAAAGATCAGTCAGTGCTCTTA 
ACCACTGAGCCATCTTACCAGCCCAACTTTAAATTTTTTAAATGCTAATGAACAACAAAATAAACAAGCAAACAAAACAGCTGTTG 
AGAGACATTGGATTACAGGAAAAAAAAAAAAAAACGCTGAGCTAACCCAGCCTGTTTATATTAAAGATATCCTAACTTCAGAATGG 
55 AAGGAAGGAAATATGTTATGTTGGGGAAGAGGTTTTATCTTTGTTTTAACAAGAGAAGAAAAGCTATGGACTCCTTCAAACCTAAT 

AAAGATTAGATTTGACCAGAGAAGACTTCCAGAAGACCCTGACTTCAGA 

MOUSE SEQUENCE - mRNA 

GCAGTCCCTCTGCACCCGAGAGAGAGGAGGACGCAGGGGTCTGTCAGAGGTTGCTGTTGGGCAAGCAGGGGAGGTACCTGTGGAAG 
60 GTGGTGTGCTGGTGGCCCCCTAGCAGTCAAGAAGGGGAGCCAGCTAGTGAGAAGATCGCCCAGAGGCATCTGGGACGGTGTGGGAG 

AGCCCGGAAGATTAGAACCATGCCTCACAGCTCCGACAGCAGTGACTCCAGCTTCAGCCGCTCTCCTCCCCCTGGCAAACAGGACT 
C ATCTGATGATGTG AGG AAAGTTCAG AGG AG AG AG AAGAATCGC AT CG CTG CCC AG AAGAG CCG ACAG AG ACAG ACACAGAAAG C C 
GACACCCTTCACCTGGAGAGTGAGGACCTGGAGAAACAGAACGCAGCTCTCCGCAAAGAGATCAAACAGCTCACCGAGGAGCTCAA 
GTACTTCACATCAGTGCTGAGCAGCCACGAGCCCCTGTGCTCCGTGCTGGCCAGTGGCACCCCCTCGCCCCCCGAGGTGGTATACA 
65 GTGCCCATGCCTTCCACCAGCCTCACATCAGCTCGCCACGCTTCCAGCCCTGACCTTCTGGACAAGAAGGGCGATGCTACTCCCGT 

GATCCCTTGGAGGGGCATGTAAACTGAGGCCGGGCTGCCCTCATACCTCTACCCAGAGGCCCAGTGGCAGAGGCCTGGACAAGTAT 
TGAACACAAGAACTGTAGTGGTCAGAGGGACTTAAGGCCTCCCAGGGAAGTATAGTCAATGTACTGGACTCTCCCAGGGAAGTTCG 
AGCCAATGTACTGGACCCAAAAATTGACAAGTCAACCCTGGACTGTCATAGAATGATGCCCAAAATACACACACCAGAGGGAGGAG 
GGCAGGGGGTGGATAGTTTTCTAAATAAATATTTTCCAAAAAACCAAAAAAA 
70 

MOUSE SEQUENCE - CODING 

ATGCCTCACAGCTCCGACAGCAGTGACTCCAGCTTCAGCCGCTCTCCTCCCCCTGGCAAACAGGACTCATCTGATGATGTGAGGAA 
AGTTCAGAGGAGAGAGAAGAATCGCATCGCTGCCCAGAAGAGCCGACAGAGACAGACACAGAAAGCCGACACCCTTCACCTGGAGA 
GTG AGGACCTGGAGAAACAGAACG CAG CTCT CCGCAAAGAGATCAAACAG CTCACCG AGG AGCTCAAGTACTTCACATCAGTG CTG 
75 AGCAGCCACGAGCCCCTGTGCTCCGTGCTGGCCAGTGGCACCCCCTCGCCCCCCGAGGTGGTATACAGTGCCCATGCCTTCCACCA 
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GCCTCACATCAGCTCGCCACGCTTCCAGCCCTGA 
HUMAN SEQUENCE - GENOMIC 

accctggcctggagatgtccagctgaagaacagagaatgcttggttgggaggtagagacttgagttgctcagcaaagtaggaataa 
5 aggtaacagggctgtgagatttgggagcagtaacagagaaagcctcagaagggaaggggtagacaggcacagaaggcatgagaagg 
gtgactttcgagggaaactgtagaaagaggattttttgatttttttttttttttttgagacagagttttgctcttgttgtccaggc 
tggagtacaatggtgcagtctcagctcactgaaacttccgcctcccgggttcaagtgattcccctgcctcagccttcctagtagct 
ggaattacaggcacccgccaccatgcccggctaatttttgtatttttagtagagacggggtttcaccatgttggccaggctgggct 
tgaactcctgacctcaggtgatccacccacctcagcctccccaagtgctgggattacaggcatgagccacggtgcctgtctagaaa 

ttgcccagacaagagagagtgcagcagcatgataacagctcactgcagccttgatgtcccaggttcaagcaatccccccacctcag 

cctccagagtaactgggactacaggtgtgcaccaccacatccagctattttttaaattgtttttagaggtggtcttgaactcctaa 

aatatttctattggatgagactctacttggataatcccagttttatatgggttacataaaacaaatattacggcagtaatagctaa 
15 taggcactgtatgcttactaggcactaatcattgcactaagcaatttaaatacattcagtggtatgaggtggcaccattatataga 

tgaggaaactgaggcacagagttttaagtgattgtccaagatcacagagttatgaagcgacagagccagaatattggatttcatat 

TGAAACCCAAAGCTAAGAGGCCGTTTTCGTGTTCCTGCTTTCCTCCTTGACCATGTCTCTCTCTGTATGCTGTCAGGGTTGAGrGA 

gtgagggaaggatgctgaaaagtcatttggttcaggcctcacattttcaaagcacttaactccagtgaggccgtatatccagcctg 
agatatttagccgggcctgagagatgaggagatttacccagcttttgagttactttccatttattgatgctaccacctccagagac 
20 ccaggaattaaatactcatataaattccatcattttctggttgtagtataagtacattacttttaaaacataccatattttttgtt 

aaccttattttgatatatcttcatttttaatctgatgggaaactgaaaaatggagtggcctctctctcaacctttgagaggcctca 
ctccctttcctactgtctgaaaggtgcaggaagaggaggccctgcaggaagcagctctgatgcccactccggctgctgccagtggc 
tggctggatgtgctatcagcatggccatacccacaggttgaagtaggtcaacaacctggggacccagaagctgcgtggtgcaaagt 
gcatctatccggaaatttcctgagcttcaagggggtttataaggcagccaccaggcccagactgaccaagagaacaggagctttgg 
25 atgcatgttctttaacccagtggctctcacctggggcgatttagcatctcctccccgtagaacatctggcaattctagagacattt 

TTTTATTTTCACAACTTGGGGTTCTACCAGCAACTAGTGGGTGGAGACCAGAGAAGCTGCTAAACATCTTACAATGCACAGGATGG 

cccaccgccacaaagaattatccgccccaaatgtcaagagtgccacagttgaggaaatgtgttctaaccctctggggctggcctta 
tgaagcgcagccacacccctcctaagaggcttcctccaaggctgcaaagcctgagagggctggactgtaggccactccgccgcggg 
atttccccttcatcacctggccacccactctggcccccttactggagggctccgccctcaggtaaatgttttccctacttgtttgg 
30 gaaactttgagaaaaatcccctttagccatcttctgagcagtgaagatgtaccatgtgtgctttttccaccaaaaaaacattaaag 

cggctaggggatttttattattttagctcaaataactaaatagtggcagccaactcctttaaaggcgactgtcagccctcaaaggg 
gcgctcagatggaactcagaaaaaattaaaaaaagagtgagtttagtatcagtggatcaggggagtggggataacctgggaattct 
ggtctggtggggcaggcgacacagaccgaaggcctccgcccacccccagcctcaagccccctctgcgtggggcccctgggggcctg 
gggacatttgcatgtactctcaggagattctcctttcttctccctgggtttcatctttaataactagatgatgggctgttggggaa 
35 tgcagggccagcgctctaggaaagtgaaactgccttgcagagggaaagcaacccactgtggccccgaaagacccagaccgccagcg 

gccccgggcagccgccgagggcaccggctcacacttcctgcatttcacaagctcttgcttggcatgcattgatgacttgaactggg 
gggttaacccaaaaagatcaagtgcgagctcaaggcggatgatgagaacagattcggggctggttaacctcagagagcgggagtcc 
gttggtgctaatgaggccaagggagcccggctcctttctgcccccaggcaggtgagaaagaaagaacggagacgaaagagggcccg 
ctgtgtctactcctcttggcccagaagcccagctggaccctgaggccacaaactgccccccactggagaaatcgctgcaggatttc 
40 tcctccatcaaatcgctgtgtcagagccagttgggggcttttaaaagacgcccacgctcaggcccgcaccaggccacctacactgg 

aatatctgaggctaagtcccaagctagaatttcccatcttctttctggccttgggagattttgcatctccttccagggaaggaagc 
ctgacttctgaaatgattctcacgaaggagaagtgctccgttctgcagtgagcctggccaggggggccacaccacagactcccagg 
aggcttctgctctgcgtggttcttctgctctcgtttccttaacgattgggccagagcatctctgctcttgtaaaatagcaggcaat 
tagatctcgaagtctttgaagtgggcagattcaccaggcgttggactgaagtttctatttgtcctggcactgagaatagcaaagga 
45 acagggggactgaactggtaaggatatagcaggtttgttgcacttttaaaaaatatgttttcaattaccttaagaacccatttatg 

tgcagtatatcctgctgctgattttgaacaaggatgatccaataggcactggtattaaaacgctgaaatagaggttgacaagtagc 
tgcttccctaaatccttggagtttccttcctccctccttcccctcctttggcaccaacccccttcccacctccccaagatccagca 
actaaaaggttatttgcttggcacggcagggagtaggggctgtgctgaatggtgggaacccacgctacatgggttgtcagctgtgt 
cacccctaattagacatcatttcaatctactcatgaaagcagcttgctgcaggactctgtgctggccatatttaattagagcagta 
5 0 taaggttttttttttttaagttaaaaactcatattgtattgcccatgtaccagagactattctaagaactttacaaacattaactc 

atttgatccttataacgaccctatgatattggtggtgtgatatcctcccgttttctaggtatggaaagaggcatagagaggtgaag 
tctctigctgatatcttctagaccgggctggctgcagggtctgttgctctcaaccagaggaaatagaaccatgaaagaacaaggta 
gggttttcctccttctgccaaactgagattcacaaagtggactctagcattcttcctctctgccattccctcccaccaaatttaca 
cctggggaaacagtggcccagagagggaaggagaccttcctacaatctcagagtcaattgggggcaaagctaggaccagaatgctg 
55 cctctcaactccccctcgacctcatatcatattgcttacatccagctaaatgtctcctcagaaatcagttggggaatatggtgatt 

ttaagtccataaattctttatttaatactcctccctctaagaggtagagactcatttgcctcccctcaagtgtgggctggactcag 
tgctccattctacttttttcttttaggtcagcctgttgcccaggctggagtgcagtggctcagtctcaaatcactgcaacctccgc 
ctcctgggcttaagtgattcttccacctcagctctgcccagctaattttttgtagagacaaggtctcaccatgttgcccaggctgg 
tctcaaactcctggactcaagcaatcctcctgcctcggcctcccacagtgctagaattacaggcatgagccatgccacccggcccc 
60 aagagtagaacaaagatggaggactaggtcataaaagacactgcaactcctctctctctctctctctctctctctctctctctgtc 

tctctctctttctttatttctctctcttgttgttcactctccagggagccagttgccatgtcatggggaggacactcaggcagccc 
cgtggggagactcatgtgaggaggaactgagatgtcttgccaacatccatatgagggagccatcttgtaaatgaatcttccagtcc 
caatcaagtcttcagatgaccagagcctcagctgataacttggctgcagcctcatgagagatcctgagccagaaccactcagccaa 
ggtgttcctagattcctgcctctcaaaaactgtgtgagataatagatgcttattgtttaaagttgtttagggtaactcattgtgta 
65 gcaatagatagctgaaacaggaggctctacatttactcttttttttttttttttcttggagacagagtcttgctgtgtcacccagg 

ctggagtgcagtggggcaatctccgctcattgcaatctgcgcctccctggttcaagcaattctcatgcctcagcttcccgggtagc 
tgggactacaggagtgcgccaccatgtccagctaattattttgtatatttagtagagacagggtttcaccatgttggccaggctgg 
tctcaaactcctgacctcaagtgatctgcctgccttggcctcccaaagtgctaggattacaggcatgagccactgcacccagccta 
cctttattcttaaaatgccataaatgcacagagtgttttgaggagtcttttatcccaaagtattccaactatatttcttttaaaaa 
70 tttagggcaattaaggcattttaatgcatgtgaccctccccgccccacattcccccacccttcattatttcaaactggagtggtct 

tttgaattttttcctgaacgtgtttccagaaagtttataccaagtaaaacagctatatccaagttcctagtaattattacagcaat 
tacaagggttccaagcctaataaagtaatctaagggcaggaggtttggaggtatggttatttcttggcattcttctaatgacagcc 
tggagctgagtagcatcttggcagttgtctactgtttgaatacgttagactgctcccaactctgtcacttgctaactgtgtgacct 
tgggcaaatgatcgaactctctgtgccttaattgcatataaattttagaatctaattatgatacctgctctgtggaatcctgggga 
7 5 AG ATT aaaatgag atgtggt agag catggtgcttat aag cattgaac caaattgcctgagtttg agtcctagctc cagtg actttt 
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CTAGCTGTATGATCTTGGGAATGTTACCTAATCTCCTTGTGCCTCAATATTCCACATACATAAAATGGGGTGAGGTGGGGAAACGG 

tgcttacctcctgtgactgtcatgagaattaaatggagccaattcatatactattcccggtacacagtaagtagcatatggcaagg 
atgctaggtatagttgtgcaggttgttcactgttcaagggctccaacctgagaggtcaagtgagggcttgccaggccatacgcttt 
ggtatgaggttgcctacctagaggtggcgctgttttctagtttgtaccaggccctatatcagccagctgtcagcataagggtttgt 
5 agtatccagcaaccactaccttaatactatctttaggctttaggctgatgttcactgagcacatgccagttttattataactgtta 

cttggtagcttcctggagttctccaggataacatcagtgggatgtgtatatcccaaaccttgccattaccattcagatacaatgct 
gaaaatcaaataaaaaatattagcaaggtaaaaagtttaaaatcctgcaggacaatattatatattgcttaggcatacatacaggt 
ttggttcaagtatagaaaaatgcttaagaatgataaaccccacatctggataatgggttacctggggtggggaggaagcggaatta 
gaaagggatgaaggaagcttcggctctattcataatttatttcttcagcttaatggtggctacataagtgtttattattttttaat 

10 CTTAAATATTTAAAAATAATGTATAATTAATACTATTAAATAAGACCCGrCTTTTTATGTAAAAACTAATTTTGCATTTCTCTCAT 

T AG TCTCTGTTAAAT ATT AAATCAGT ACATTGATTGGG AATG ACAG AATCAAG C AATCATT CATTC AACAAGTGTTTACTTGTTG A 
ATGATAGGATGTTCAAAGAGCTAAGAACTTCATCCATACGCTGTAATACTTAGAACGCTTGTAACATTTATAATAACCTGrTTGGT 
TATTTGACTATGTTTTCTTTTTTCTGTGAGAGCAGAGTCTCTGTCTTATTCATATTTAAGAATTCTGCTCTGTAATAGGTGATAAA 
TAAATGTTAATTTAAACCGAATGAAACATAAATATGACTATTATTGTCCTGAAAGGGCTTTCAATACACTAGGATAATGCAGGTCA 

15 taagtgccataaatgaagagcaaagtgaattcacttatgcattcattcgtttgaaaaccatttactcggcatctgttaggtactga 

GCATATGACTATAAACAAGAGAAACACAGACTTTGGTTTTTACAGGGCCCACTTCTCACCACTTTCATCACTGTCTAACTGGCCTA 
tgctgccagcatcttttgtttggatggttgcagtaatccaatactgaaatcctgactcatctccctgcttccactttgctccccta 
tcgtaaaatctcaactgtgtccagagagatcctctaaaaacctaagtcagatcatgtcactcctctgctctgacacctccaatggc 
ttctcatctgtaggagattgtagaaattgccacaattagttaaatttttcctatcgagaagtgaagtctgtttctcaactcattga 
20 gtctgaactggccttgtgactttcctcggccaatagaatgtggcaggttctgagttctgtgctagctctgagcctgggttccatgg 

ggcttcgaatgcttctgctcctactcttggaatcctgccactatcaaataaacatgctccgaccagcctgttggtggatgagagac 
catgtggaggagaaatgcccaaggcaaagccaggccagaccagtcaattatcagccaacctaccagctgtctgaggacacatgacc 

GAGCCTAGCCGAGATCAGCCTAGCCCAGCCTATCCCCAAAGAACCTTTCAGATGACCCACAGACTCATGAGCCAAATAAATGGCTT 
GAGTCATCGAAGTTTCTGGTAGTTTTTTGGGCAGCGAACACTGATAGACTATCTCATTTAGACAAAAAGTCAAGCTTCTTTTTACT 
25 AACTGTATCCTCAGTACTTAGTGCCTGGCACATGGTAGATGCACCATGAACGTTTGTTGAATATATTAATAAAGGTGTAAATGGTT 

TTAACATTCTATTGAGGGAAACAGGAAAAAGATAAATCAGTAAACGAATAAAATAAGTATAAAATTGGGTAACTGCTATGGGAGAA 
ATGAATAGTAGCTGAGGTAGAGGATAAGAATGAAGGTGGAAGGGGAAACCCTCCATGGGCTCACTGTGTCTTTCAGAATGAAAGCT 
AAAATCCTGATGTTGGCCTCTAAGGCCCTCCCTGACCGGGCCATTACCTCACTGACCTCATCGCCTGCCACTTTTGCTGCCTCTGG 
TATCCAACTACCTGGCCCCCCTGCTCTTTTTCCAATACTCAAGCACACTTCCACCTCAGGTCCTGGAATGTCCTTCCCTGAGACAC 
3 0 TCACCATTCACTCCCTCTCTTTCTTCGAATCTCTGCTCAGGTATCCCCTCTTTGGGCAAGGCCCTTCTGACCACCCAGAATTCCCT 

AACCTCCAACCCTGCTTTATTTTCCTCCATAGGAAAGGAATTTTGTCTTACTTAATTTAACCTTAGGGCAATATTGTCTTAGTCTA 
GAAATTCAGCTCATGGATACAAAAATCCTCTAGGAGCCGTAACTTCCTGTCAATCCTAAAATTTAATAAGGCAAATGTTTGGCTTC 
GAGCCATACTGGGAATAAGGTAAGGCCTTTTGAAAAAGCCACGATGCCCAGGTGAGGGTTGAATTGATCACTGAGAACCCTACAAA 

tgcgctcatggcaaggctgggaataccctacacttaccctctcggtcatttacttcagagtctgcggggcattctaatccgcgttg 

3 5 tcatttgctttgtgccacattcctaagaggtaggcagggcaggttttatcatcctctgtttacagatgaagataatgaaggtcaca 

tagctcaagtgagctacccagggccacagacatacaaagtggtagaaccagaatttaaatcttggttggtctgactccaagtgtag 

tatttgtttcactttttctttctttctttctttctttctttttttttttaactgtttctccattctgggttctgaccaggtgacct 

tgaatcataaagattcagggcctgtcttgagctgctcaatatggaaggcatcttttctctaaagagtgtgagctccctgccaagca 

gcacaggcgcttaataggctttcagagcagcaattctagaacctcccttgtggctttctgatctcccacagcccttgtgtttgatg 

4 0 gtcaggaaaggagaatacccttggatcgtcttatctccagaccaccccgaggctggctggacttaaggggtgaggaaagacaagat 

gggtgagcagctgctttcggctgaaaaccagaaagaaatcccagtgtttttgctttattttggtttaaaaatcaagtcgtatgaca 
atggaaacattttcctggttgtcctctcctctctgcccatgttgacagaagacggacttgctaattctggctggggtttttccctg 
cctgggctgtttttctcttttatcttcatcaattgaagagggctgctgtgtctttcaaactgtcggaaggtatctgtatttttttt 
tctttcacataattctgtaggtcttttcccagatatgtatttttctctctaacttctaactcgctgaagtttccgcccatgtgact 
45 tccagcgtgagttaccagaaaccacaagagagagagagagcgtgcaagccccaaagcgagcgacatgtccctttggggagcagtcc 

ctctgcaccccagagtgaggaggacgcaggggtcagaggtggctacagggcaggcagaggaggcacctgtagggggtggtgggctg 
gtggcccaggagaagtcaggaagggagcccagctggtgacaagagagcccagaggtgcctggggctgagtgtgagagcccggaaga 
tttcagccatgcctcacagctccgacagcagtgactccagcttcagccgctctcctccccctggcaaacaggtagagtcctccttt 
ttctctctcctaccttctgattctcctgggggatggaaagagagccaggcttccttgtcctgcccagggagctgaggatggaggaa 
50 gtggctcgttgcacgggcactctgttagacttaggacatggaatttgctactaagctgtgcatattggcagagatcctcatccttc 

cacccattcttccaaagcccctttttctctccattttccaaggctgcctatcacctctgcctcactggggttgccaccctaaaaag 
ctttctaggaagcaaagaggaggatgaacatcaaagaatgcagagaaaagagtctactgttctccaaggctgtagaaaagtgagag 
gagttttcaagtgggccgctggcatgcacagctcaaatcctagatatgcagtttcccaggagacagccaatagggaaggggagaaa 
aggggttagggaaaagttaaaaaaaaaaaaaagaagaagaagaaggagaggaagaaggaggaggaggaggagaaacccagggctag 
55 catagaaggatctctctactggggcactgcctctgttgctagcacagccagcaaggggagatgctagaggtccagccaatatctct 

TTG CTTGTGG CTTCTGG ATAGG AG CAAGGAAATG AATGAGGAGGTGG CTCTGG AAATTTGTTGG AAG ACATTTG CTGGTAGTTCAT 

cttagctctggggaaaccagagagactgagatagggattgtgggagcatttggagtctagattgtgacttccaagtccaaaggttt 
tagcttgaggattaccaaaaaaggagtgccctgcccatctcacagcttctagggttttgttctgcaccacactcttgacatccctt 
gctgtaggaagccctcctctttctcatccgacatgtatccgtgggttaaaattttctcaaccttcatagtttaaaaacttcattct 
60 ttccttagcacagatatccacaagggttttcaaaatgctgcagccaaaataaaagtatataaatattgaacagggcgtatatccta 

agcctctaataacggagcagcaggctgggatgagtctgggtggagacctctagaaggcacagaatccagtctgctgctcaagatgg 
tgtcagagtggctctgactgcctggaagtttgtacttttcttaggaaggaaattactcatggcttccatggtaacctggtgcccca 
tcccccttagaggaagagcacttccttcctatctatgccaatgacctcctaccacaaaggcctgaaagtattggacatgttggtga 
gcccagtacttagtgatcccagagctttgcccttggatctgtgcccctctagcctgtgggagacgtggaagggaacagggcatgag 
6 5 ttgccaggactcctacacctacactgcagcatctgggagagaactggagctaacctctctgcccaggcacaggacatgcctctctc 

tgggtgtaattagagaacacccaaagatccccttatcctaccaagcacccatctactgcccaccacagccaggtcacctccaccat 
taacgttctttttggcattgatgtgccaggcattgtgctggggccatggggaatgtcacagtggctgagcacaacggaaggaaaga 
ggaggcagatctgggatgcaccctcagctcaggaatgcagcagaagaccacatggggtgcagagtagctagcggggaagggtcttg 
gaaagccattgggctcagcaccagaagatgtagcactctcagatgaccaggagtccttgggcacactcttagagcctcagtttcct 
70 cacatataaaatggaaatgatgatatcaacttcacagcattggggaattaaacaagagcacctctgaaagaacacttgcccagagg 

ttggcatatagtaggcactcaacaaagtctgaaaaaaagaaaacagctaaaagaacagcaagaagagcctaaaggccaaaaagtga 

ac^gctctattgagtcctcaagttctcttttctttttcctgtagctattggtcaaaaaagtcagagacctgggaatgtgtaagcag 
gcatggagaagagctctccttcgggtgcaggcttttggtaaatagagggatggagggttcatgcagagacgaaggcatggaaggat 
75 ggctggacggataccacacaccaccagagcctgctttcactcagaagggagatgcagacccatgtaatcctccccgtctctgcttc 
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CCAGGACTCATCTGATGATGTGAGAAGAGTTCAGAGGAGGGAGAAAAATCGTATTGCCGCCCAGAAGAGCCGACAGAGGCAGACAC 

agaaggccgacaccctgcacctggtaagtgttcagatcaatcttcatcctcgtgagctttaggctttgccctccgccatctgggaa 
cccttggaccatagctttgattctgcttgtgtggggatgtgtatgtggggtgggttagtggagggtgagggccgtggggtgaggta 
gggaagggaagctgtcgtgagagtgctttaagaaggctctgtagtccgggcgtggtggctcacacctgtaatcccagcattttggg 
5 aggccaaggcgggtgggtcacctgaggtcaggagttcgagaccagcctggccaacatggtgaaacctcgtctctactaaaaataca 

aaaaattagccaggcatggtggtgcatgcctgtagtcccagctacttgggaggctgaggcaggagaatcacttgaacaggcagagg 

TTGCAGTGAGCCGAGATCGCGCCATTGCATTCAAACCTGGGTGATAGGAGTGAAACrTCATCTCAAAAAAAAAAAAAAAAAAATAG 

aaggctctgtagcagggaatgggccaggaggctgaacagagaaatgggcctttctaccccaggagggctcaaggggtgggagaagg 
cagagctgtattgggaaagaatttagaaggtatcaagtgctttggggacggcccattgtctcgcagtgcaaggaccacacatagtc 
10 gcatcccttggcagagacccaaatgcccctgcatttgacacaaggaaattcacagggcgctgtaccagattcctcttttcagagca 

ttattaaagtcttattttgaaatttctgtctttaatggtatcccaaggggtctatgaaagatgcaatttcaagtgcccttatctgg 
gatgatcaccatcctagttgagttgcctctagtcccaaatttttctagagaaagcttttacctctgtcttgagtggtccaggggcc 
ttgagcagtgctgaactgcagttccgccagtggccaaggccctagatggtgtttctaggttctggctgtgccccttataaagtact 
gcttcctccccattgctcataccttaccaccttacctctcttcactctgcccccagtatggttcttgttcaaccaactcttcacta 

15 GTTCCTTTCTCTCCATCCCCTCATCCCCTTCCCTAGCAACTCTACCTTCCTGCCCTTGCTCCAGAAACATTCCCTTACCTCTAATA 

gcctagcaattcctttccatggaaaaagtgcaattggcaccaaaaatcaataagcttgtatttatctggaagattagcatgataat 
cagccagttagaatggctgtgttaaccgtatcaagaataagtaagtaagatgtagttttaggggaaataatgcatctttcagcttt 
acaaggaaacagagcagactgcaccaacagctctgattgggtgcttgggttttatttgaaatgtattcagcttacactccattgca 
cactaacattaaattcacagctatttgttaactttttggaaagaatgaatgaacagaaagtctgtactaactgtgctcaacagtct 
20 GAATGTCAAGTTTTTGGTGGCCCTGCTGCTTGTATGTTCTCCATGATTTCACTGTGTCCCCACATTCTGGTTTACCACCTTAAGCT 

tgaacatctatgatccttacctctttctctatcagagtctgattctgattcagtattctttagggcaagcaaacagaccaatcaaa 
atttaaaaggataaaatcttccttgtgtacaagtagacaatgtcctcagactggcaaactgctgtaagctttttaagtgtgtacct 
gttttcttaagtggaatgtaagtatagttcggcagctcagcagtcagaacagggattgaatcccagccctgctgcctactatctgt 
gtgacagagacgttcttggcctcccttgggcttggtttccttatctagaaaatggaaaatgacaataactaccctatacagatcgt 
25 acatttaaagagcccaacacaatgcctgtcattcataaatactcaaaaatttaagtataataagagtaataataattatcataaga 

agcaagataatcacaaattatacacacattttatatatatatgaaaacatatatacattttgtgtatatttaatcacagaagctca 
gggttgaaaggtttcttaaaggctagaaagtttagacataagtttgatgcttcagacttctctgcaacacctccagccaatggtcc 
cattgtatgcctggtcacttctagggctggagatcttcctctctcccaatttatgaacagaagagtctttcctatgttaagctgca 
cccctgtctccctgtaaattcaactcactggtcttcatccaaacccttggggaacgtattaatgagggtgacacagatgtctcttt 

3 0 gctgcggcaaggctttcagcactgaatcagctctctccctctccaagacaaatgtcagagcccaaagagtcagctcatctaattat 

acaagtcatgtgacattagggtaatctctagagcttgagggtccacagagccccaagtcatatagtcaacatatccatagccacac 

cccagcctcagtttctagaatgttccaatcttccccacatctgaacacagattcctcctccactgctttcttttgagcaccacagc 

ATCGTCTTTACCTTTTGCCCAATGAGTAGGTCGCAGCGGAGTTGArGCAGCAAGCCTGCGGACTGCTGCCAATGCAACTTATGTTT 

CTTGGCTTCAGGTAGAAGCTTTTGGCAGCAACGTGTTCAATCTGCCCTACATCAAATTAGCTGTGGTTTGACATCTTCCTTTCCTC 

35 CG AGATGACAATCACCTAT CTTCT CCATC CATTATC CTCTT AATTATGTCTGAGATT CAG GTG AAAAG TCTTCTGG TTTAC C ACCA 

GTGTCAGGGCTCAGTGTGTGGTTTGCCCTTGACTCCTTTCCATGCTTGGCTCCACATGCTGGGGTTGTTCTCTGGCCCTCAGACAT 

GGGCATAGG CCTCGCCTAC CAG TG CTTTACAG ATGAGGGTTTGGG AG CT ACTGAG AGTACCATAT C AAAAAAGGAC CACATTCCTA 

TTAGGGTTCTAGCCTCATATATACTGGTATGTTTTCTTAGTTTCAACTGCTGTCACTATTATCAACCTTAAAATACTGAAACAATT 
ATCTTGTTCCTCTAGTGAGAGTGTGGGATGCTTACTATTCGACATTTTCAGCATCTATCCTATAAATGGCTGGCACCAAGACACTG 
40 TACATCGATTGCTTTAAAAATTGACAGAGTAGGGAGAGAGCCTCTTTTTATGATTGTGTTATAAATCCCTGGCCTTGACTATCTCT 

GACATAAAATGGATCGGTGATTCCTTTCGTAATTGTGACATCAACAAACAATCTAATTCTGTTTTAATTCTCCTTTTGTTGAGCAT 
CTCACACAAGCACCCTGCACACTTAGTTCCTTTTCTCCTGCAGACAACTGTAGGGTTCATTGTATATAGTACAGATGTTGATTAAA 
AAAGAGAAAGGCATAACTTGACCAGTTAGTTTCTAAAAGATATCAATAGCTAATAAGTGGACCTAAGATAATCAGCTGAAAAATTA 

TTTGAAATAATAAGAG AATG CAGTC AG CTT CT AAAATT AAAACAAAATGTAAT AACGTTC CTAT ATG CAAAACATAACCAATT AGG 

4 5 AAATTAATGGAAGGAAAGATCCTGTTTATAATACCAATGACAACAGCAAATGGAAGGAAGGAATAATTTAACAAAAATTATGAAGA 

gtgtatcctaaatgatttttaaaagattcaaataattggaaagatataccttatgtaaagttagcaattttccttaagttaattga 
TAAATTT AATG AG ATC C CAATAAAAAAC CCAAT AGG GTTTTCTGGGATTTGGGCAAGAACTAGATT AG CTAT TCTAAGTTT CCAGT 

GAAAAAAAATCATATGACAATTGCCAGGAAAATTCTAAAGAAGAAGTATAATGAAAAAAGATTAACTGACCAACATATTAAAGTGA 

AACACAAATACAGAAATCAAAACAATGTGGAAAAGACAGAACATTGAACAGGATAGAATATGGAAACAGACCCAAAAACAAATTCA 

5 0 GATTTTAAGACCCAAATACATATTTCAACTCCTAGGACACAAGTATAAATACAAAATGGGCTGGGCACGGTGGCTCACGCCTGTAA 

TCCTAGCACTTTGGGAGGCCAAGGTGGGCAGATCACTTGAAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTAAATGTTAAAT 
TTTTTAAAAAAAGGAAGCTAAAGAAACTTGAAAAGACAAATAACCATTAAAAATTTATCTTGGAATGAGGAATTATTTTCTAAATA 
AAACATAAAACCCTGAAGCCATAAAGGAAAAGATTGATATACATTACTTTTATTCATAAAAAGTAAAAGTTTCTTTATAGATCAAA 
ATACTGTATGCAAAATCAAAGGCAAATGACAAGCTGAGGAAAAATATCTGTAATACATATGACCAAAAAAGGTATGTTTACTTACT 
55 ATATGAGAGAGCTCTTATGAATAGGAGATGATTAACAACCCAAAAGAAAAATGAACAATGGGCCGGGCGCGGCGGCTCACGCCTTA 

ATCCCAGCAATTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGCAGATCGAGACCATCCTGTCTAACACGGTGAAACCCCGTCT 
CTACTAAAAATACAAAAAATTAGCCAGGCGTGGTGGCGGGTGCCTGTAGTCCCAGCTACTTGAGAGGCTGAGGCAGGAGAATGGCG 
TGAACCCGGGAGGCGGAGCTTGCAGTGAACCAAGATAGCGCCACTGCACTCCAGCCTGGGAGACAGAGCGAGACTCCGTCAAAAAA 
AAAAAAAAAAAAAGTAAAGAAAAATGAACAATGACTATGAATAGGCAATTTACAGAAAAGAGAAATAAGTGGCCAATAAATGTGTG 
60 AAAAGATGGTAGACCTTATTTAGTTAGGAAAATGCCAATTAAAGCAGCAGTGAGGCTGGCAAAGATGAAACATGTTGTTGATACAC 

GATGTTGCCAAGGTAATGGAGAAGCAGGCACCATCACACACAGCTAGTAGTAGAGTCTGCATAACCCTGGTAGAAGGCAATTTGCC 
CACGTCCATTCAAATTATAGGTGCACATACCCTGCGACTCAGCAATTTGACATCCAGGAGTGTGTTCACAAACAAATCCACACATC 
ATACAATTCTGTACATGTAAAGATAATCATTGCTGCATTGTTTCTTATAGGAAAGACTGAACATAAGCTAAAAAAATCCACCAATA 
AGGGATTCAATAAATTATTGTCCATTCTGTGGAATATTGCAGATATGTTAAAATAATGAGTTACATCTGAATGTGCTAAT CTGG AA 
65 GGATTATCACTTCTGTACTTTAAGTTAAAAAGGCATAAATATAGTCCATAGTTTGCTACCATTAGTTTTTTAATTTAATGTTTTAT 

CTATTTATTTATTTTTTATTTTTAGAGACAGGGTCTCACTATGTTGCCCAGGCTGGTCTCGAACTCCTGAGCTCAAGTGATCTGCC 
CTGCCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCAACAGCACCCAGCCCCTTCTGTGTTTTTAATAAAAAGAAAA 
AGTTACATATATGCATAAGTATAAATGCAAACTTTTTCAAATAGATTATAAAAAATTGTTAATGATATTTATTTCTGAAAAGTAGG 
ACTAAAGATCTAAAGCAAGAGGGAGATACTTGGCATTCTTTACCTTTTATACAGTTTGGGATTTTTTAT CACA TGCTTTTATCTTT 

7 0 ATAATATAGATATCAAAATTCTCAG CATTGAT CATTACCAC ACAT GCATT AGGAGGATTTCTTTTCTAATTTTG ACAT CAAACATT 

GAATAATCTTCCATCACGACATGGAAGAGTATTCAATCTTGACGTTATCTTTTGAACATCATACATAAATATCTCAGCCCTTGGGA 
GAACCAACTGTAAGTTGGGATTTGAGTGACTCTAAGGTCCACAGTACTATATGATAAAAGATGGCAAATCCGTTTCCTTTGTGTAG 
CCATCTTGGTTGGTTGGTCATGGCTATCTGGTGCCGTACAGCTGGAAGGATTTCAAGTCAAAGACCAGGATCAGTGGAAAAGAGAG 
CTGAGGTCAATTAAGAAGCTTTATTCATGAAAAGGCTAAAATCAGTGGAGTTGCCGGGAGCAGTGGCAAATAGCAGTGTTAGCCCT 
75 GAGCCGAG CTGTTGACAAGTCATATCTGGCCTGGTGGATGGAGCTGAAAGCAAGTGAGAGTAACAGCCAAGTTTGAAAGCTTGAGA 
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tttaggtactgtcttagatggaagtgggccaggtgcttgcctggggctgcctcctgaaggagtctcacaccagtataagaaaaaag 

agaggtttacaggctccagggatgtgctttgtcatatatgacagaaaagtcatgagtataaattatgcattaaatgaagctttgag 

CTAACACTGTGAGAAATACGGTATTTACAATTGGAGAAAAATtGAGTAATGGAGGAAAAGATGTTTGGGTAGCACTATTGTTCTTG 
GCCTTCTGAGGAGGCAGAGAAGGATGCTTACGGTCCTATTTCACTCCTGGAATTCTTTTGCTCTCTCTGGGAGACCATGCCATAAT 
5 GTTTGTTGGCACAGATAAGTCACAGGTCAGGAATGTTCAGGCTAGTTCCACCCTTAAAAAGTTCAATGTAGAATCAGTGAACCATC 

tatggaaagagatgcgacccttctgtctccattgctatgaatttcttttaagaaaaaaccatgttaattgaacaaacgactatgta 

TTAACCACTGTGCCTCAAGTGCTCTCCCTGCAGCATCTCATTTAATCTGCATAAAAGCTGTATTTTATAATTCCTTGCATTAAGTA 
ACTTGATGGAGATGACACAGCTTGTGACTAGGTCTGTCTGACGTCAGAACCCATTTTCCTAACCATTAAGTTTTACTGCCTCTTTC 
TTCAAACTCTGATGAAGATGTATTCATCTTCCCTAACCTATATTTTCCTTGAATCTCTACATGAATTAATTTTTTTGTCTTTTAAG 
10 CAATATCCTCCAAAATCTACACTGTCCCCCAGCCATCATCAGGCGTGATCAAGAAAGTAAAGACATGTTTACTTTCAATACAGTAT 

ATCCATTGTACAATTGATATCATATATGTCATATATATCATGATATCAACATATATAGATAGGTACTATATATAGATAGATACAAT 

tggtatatcaaatgatacaatatgtcaattgaaatcttttttgagaagtctgtgtagcaataaatgttaacatctttcacaggaat 
tacctttgacacaacagagtttgaagaaaaaataatttacaaagatgcttagttcatcattatctgtgaatagtaaataccttaac 
aatgctataaaacttgacagggggcttacaacagaagatgaagcatattatgatacattcatacaataaaaaaatgtatgctggta 
15 ctaaaaatgattatgtagatctgtatttatcagcatagaaagatgtcagtgatacagcattaagtgaaaaaggcaaattacaaaga 

gcatgcagagtataaccctttcacgtaaaatttgtgggttttgggcatggtcgcatgcataaagagatatccggaaggatattctc 

CAAAATG CTAATAG CAGTTATG AGTGG TTG AGTTTGGGT AGTT CATCTT ATTCTTGGTACTTTTCTCT CTTTTTTATT ATAATG AA 
TGTGTGCCATTTTAAAAATCAGAATTTTAAAAATTAGGCTATTTTCATTTGGGGAGGGAAAACACATCAAGGAAATCCACCACCCC 
taactgcttgtcttaccgatgacgggtcggcatggctaagtttgggaggcatattggaaattgggagtccagctccatgctggtgt 
20 tgatgctgtaaagaacgactgtttgggaggccaaggtgggcagatcatgaggtcaggagactgagaccatcctggccaacacagtg 

aaaccctgtctctactaaaaatgcaaaaaattagccaggcgtggtggcgggcgcctgtagtcccagctactcgggaggatgaggca 
ggagaacggcatgaacctgggaggcggagcttgcagtgagctgagatcacaccactgcactccagccaaggcaacagagtgagact 
ccgtctcaaaaaaaaaaaaaaaaaaagaatgactgtctgtctacataggatgatggtcctaggtcacaaactgacagctgcctgtt 
cagcagatgtcttgatggagctattctcagcagcacccagacttccttctcttgagcagaatgggagtctccccagagtgcccttg 
25 tgcaagcttctcagaggttttcttactcccctcttttgaacttagtctagtcccctgcttcctaggaggggtgggttgggtccaca 

gtataaaggccccttcagattgtgggatatctgtagagggttccactacgggttcacatgatggcttgtggagggaataacaatca 
taatagtcatactaccttgttgataaaatttcagaattaagtgggaactcagagatcttctagggtgacttgccacatttccaatg 
aggaaactgaggacgcccaagaacccaaacctcttgccttcccaccagtctgcttttgtttcatgccactttgctgaacagagctt 
tactaggcaggtgtttacataaggcctattgcaaaggtgggccaagaagcaggccattaaccagaacacttgaactgcctagacac 
30 tcatcagctccagaacatacggctatacatgagaccagaaagagagtgagtccaaacttgacaggggctgaagtgtaaatgtttct 

ttgtttaaagagattttaaagttgtaatccaaaattagaaagggcagtgacatattggggaaaatatttgcatcaaattaaagaaa 
tgaaggtttaatatttatgctacagaaagaaactcttataaagcaaaacatcaggactccaatagacaagtgggcagaggcaatga 
acagaaagcttacataatatttttcctaccaaaatgaaaataccctaatttcctattctgattatgaaaacgatacacactaaggc 
agggtttctcaaccccagtggaactgatacttcgagtccgataattctttgttgttggggattgtcctgtgccttgtaaaatgtaa 
35 aatttacccacaagatgccagtagaacaccccctcaccctgcttagtttgataaccaaaaatatttccagaacttgctaaatgtcc 

ctggaaaggcaaaatcagtcctagttgagaacgctacactaaggagaaagacacatggaaagttgttctttctccttaatacttga 

CAACCTGTAACATT AACATG AAATTAAGAAGCCTTCATCAAGCTAATTGGCAACAAGTAAATTATTTAAAAT TATAACACCTAAAT 

gccagtgaggttgtagtgaaatggatagaagcattcgctagtggtgacattatatacttgatatgaccccttttcagtaatacttc 

TCAGGACTGGGAAGATTGAATGCCTCCTTTGCCTCATTCATTTCATTCCTAGGAATTTCTCCAAGGAAATCACTGAACAGAGACAA 

40 aacccagtgtgcatcacgatgttcatctcagcattatttttaatagtgacaatttgatagcaaccaagatgtccagcattagaaga 

ccactttaagtaaattgtggataatcaatttgatgatgcagtcattaaaaattatgttgactatgtagatgtgacaaagttatgac 
agaaagcaaaatacaaattgtatgtgtactatgattgaaattttgtaaaaataagtatgcatgtttgttcaaaaggatgagatggc 
caagtgggatggttcatgcctgtaatcccaatacatacggaggccaaggcaggaggatgacttgagaccaagctgggcaacagagt 
gagatcctgtctctacaaaatataaaaataaaaataaaaataattagccaggcgtggtagcttgcacccagctactttagaggctg 
4 5 aggtgggaagatcacttgagcccaggaggttgaggctgcagtgagccctgattacatcactgcactctggactgggtaatagagtg 

agaccctgtgtcaacaaaaaggatgagatctcaatatgtgtaaatgaaaacagctgtattaagggactaggatcatgggcgttttt 
aacttttaaaaaatatctttaatgtagttatactgtatttttttatttttaaagaaacagaagaaaatggccaaatagagagctga 
aggaactctggaggacatcaagtacaaagagacaatattactgagctcgaatttggggatcaggttttggtaggagaccttataat 
ttataccccaaataggaatacttcgagagtggaagatggaacttgtaaatattacaccaggaaaacaggtgtcccagtaaatgtct 
50 ggtcaccctagacagggaaaccaagaaagatgacatgaagctcttatgaaaactcagaagtgataaagttcagagtcaagtagagg 

ggactggattcctatgaccaaaatgtgatttcctgcaactgaggaccctgtaactaaaaaagggtactcagctggcataagaatat 
gtcttatcattaagagagtaggatgacacagaaaattataaagcaaaggccatattatcagtactagagctgagatcagcggaagt 
gattcatctactcaacaaatatttatcagccaggaacagttcgttctaggcactgagaatattgcagggacaggacagacagagtc 
tctgatttcacgaaccttacagtcagttggaagtcaggctggaaaacaaataaacacactaatcacatgacatgtaaagtgcttca 
55 aagaagatgaaatcatgcaatgtggaaagtgtctaagggacgggattggggcagcgatcaggggaggccttcctgaggccctggaa 

tttgagatcaaaggtgaatcaaagaggagactggaaagatctggggagagggtgatctcagcctagagagccttgaggccaagctg 
cgaggccaggcaaaggtcagaaaggtgcttggtaaggtggagaccaagttcaagaccataagggagtgaggaggaactcagtaata 
atggcaattgtagggctgagcacagtggctcacacctgtaatcccagcactttgggaggccgagttggttggatcatttgaggcca 
ggagttcgagaccagcctgagcaacacagtgaaaccccatctctacaaaaaaaaattttttttaaatatccaggcatgcacctatg 
60 gtcccacctacttgggaggctgaggcgggagatttgcttaagtccaagaggtcgaggttgcagtgagttgtgatagcaccactgca 

CTCCAGCCTGGG CAACAGGG CAAG ATCCTGTCTTTAAAATAAAATAAAAT AAAAT AAAAT AAAATAAAAT AAAATAAAATAAAATA 
AAATAAAATAAAGGCAATTGTGCTGCTAGGAGCAGGAACTGGATGGGGCATGTGGTGGGGACCCAACTAATTCAAACCCTGCCTGG 

gggatttctctgaacctaaactctgatcataagttgagaagcaatagcacctcactaggctgtttgaccgtttaattgagagggca 

aatgtaagaacaaagcaatattgtcattttttttttacactgttcctttgtttaatgcagacagcctgcccttttcctagaaatca 

65 ATCAGATATATTATCCTACATGAACACACACGTTCTTCTTTCTGGTTGCTTATAAACTCTTTAAGGATATCAGTAGTTTCAGGGGC 

TTGGCCTTTCACAACTAGGCAAGTCTCCTTTGTTGGGTATGAATGGAGAGAGGGTCAAATTTGAACTAGGGAAATGGCACGACGAA 

gttcttaaagtggttgtaattctgccactcccacgctgttggttcagtttggggaataaacagaggtttgacctaggccttttgaa 

AAAATGAATCTCTTGGATTCATTTGGAAGTATCCCAGATTTACAAAGTAGAAGCTATTAAAGTGTTTGAGTGGTGGTTAATCACTC 

tctaggaattctcatggacatcacagatttactcagctgacccttcttcataggcacatctcagattttggaaaattattccagat 
7 0 tataagttggcagtcaagcaacgtgatttgatcgaacacttactctatggcaggcactgtccttgtcactgagaacaaaacagtga 

agacaataatagctcctgccctcacagagctcaacaatgtaaatggtaaggaaacgaaacggttaaagttataattaatgaaacac 
gaatagatccctgagctcttgcctttccattatatgaatgaactgtgctggactatttagaattgtttccaccaatttaagaatat 
aatagtagtgtgcitaaatggacattttgttttagaaatttttttaactagaaatagtctcccaactctttaaattttttaatatt 
atactataaatgataaaataaaatacatatttaataaaatgaaaatatgtaaaaatataaactctttaaggatatcagtagtttca 
7 5 ggggcttggcctttcacaactgggcaagtctcacaaatttaatttgtttgttaacaaacaaatttaataaaatcaaacactatata 
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gttatgttatatttttattattttgagataaggtttcactcttttcccaggctggagtgcagtggtgcgatcatggctgactgcag 

CCTCCACCTCCCAGGCACAAATGATCCTCCCACCTTGGCCTCCCAAATAGCTGGGACTACAGGTGTGTGCCACTATGCCTGGTTAA 

CTTTTAAATTTTTTGTAAAGATTGGGTATCACTATGTTGCCCAGGCTGGTCTCAAACTTCCGGGCTCAAATGACCCTCCTGCCAAA 

GAAGCCTCCCAAAGTGCTAGGATTACAGCAACTGCACCTGGCCTTATGTTATTATTAAAAGGAATCCACTATGAACATGATTTTTT 

GCCCATTTGGCTCACTTAGGAAGCATTTTTAAAGTCTTGATGCCTGCAACCACTCCAGAACAATTAAATTGGAACCTCTGGGGGTC 

TGGCATCCAGGAATCCAGACTGTTTAAGGCTCTCCGGGTGCTGGCAGTGTGCACAGCCAGGGTTGAGAATCAGAAGCAGTACATTT 

GCAGCCTATCAGGTCTGTACCTGAATATGTGGAGTGAGTAGAATGTGTGGAGTGAGCAGAATGTGTGGAGTGAGTGTGGGGCAATT 

GTGTGGGTAAGTACACAGATACTCTGTCACATACAGTGGCCTGATGGCTTAAAACAAAACAAACGGCCAGGTGCGGTGGCTCACGC 

CTGTAATCCCAACACTTTGGGAGCCCGAGGCGGGTGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGAAACCC 

TGTCTCTACTAAAAATACAAAAAATTAGCCGGGCATGGTGGCGGGTGCCCGTAGTCCCAGCTACTAGGGAGGCTGAGGCAGGAGAA 

TGGCATGAACCCGGGAGGCGGAGCTTGCAATGAGCCGAGATCGTGCCACTGCACTCCAGCCTGGGCGACAGAGCGAGACACGGTCT 

CAAAAAACAAACAAACAAACAAACAAACTATTCAAACCCTTGCTTTGATGGCAGTTATTATTTGTTTTGTTGTTTGGTTTTGAACA 

TTGATAATCTTGCTAGTGGTAACCTTTGTAACTCGAAGCATCAGTATCAGCCAAGATTGCATGCATTCAGAGACAAGTGAGAGACC 

AGCCATCAAATGAGGAATCAACAAATCATGGCCTACTTTTCTCATGTAACAAGAAGTTCAAAAGTGGAGAGACCAGGCTACAGCAA 

GGAAGAACCAAGCTCCTTCTCTCTAAGCAGCCATCCTCAGTATGAGGCTTTCATTCTCTAGGCTGTGAGATGGGTGCCGAGCCTCT 

CGGCATCAGTCTATGTTGAAGGAAGGAAGCCTTTGTCCTTATGAGCAGGCTGTGCCTTTTTGGTAGGAAGGGAAGCTCTGCCTTCA 

CCTCCCTCCCGCCCATCAGGTACTTCTGCTTACGTATCTTTGGTCAGAATTCTGTCACATGGCTACCCCTAGCTACAAGGTAAGGT 

GGGATGGACGCTGAATGAACCAAACTATAGTTTTTTTCACATTTGAGGGCAATGAAATCATAGTCTTGAAAACCAAGGACCAGGCG 
ATAGCCTTTTCACCCTGTGACTAGACAGGTCCCTGAGGGCACGGCTGATGTGGCCAATCTTCTGTAAATGCAAAGGTGCTTATGGC 
CCTAGAGCTTCAGCTCTAAGACATGAAAGTGAAGGTTCCTCCAGAATCACACACGTGCATTATTCAGCGCAAAGATCTGTGGTTTG 
GTGATTCTTCTTCTCCTTTCATAAGGTGAGAGGCAGCAGTTGGGGTGAATTTCCCCAGGAATGGTGGGAGATGTGGGCCTAGATCC 
TCCCGCTGCTTGGGAAGAGTCGTACTTTTCAGTTGGAAGCCTGCTCCAGGAATGGCGGGCTCCACCCTCTGCATGTGACGTACAGG 
GGCTGGTAACTGATGGAGCCTGAACATATATCTGGGTGTGAGGGATAAGCTTCGAACGCCACTTAAGTGTAGGTGGGAGCCAAAAG 
GTCACCCTGCCAATACATGATTACATGTCCTGTTGAGGAGAAAATACACAGGGACTATTTTCACCCTTCTGGAAATTGTGATTAGA 
AAATGCAAGGAGAAGGCCAAGACACTAAACTGGAGCTGGTAGGGAGGAAGCCTCAGCCCTGCTCAGGGTGCCTGGACAGTCCCCAC 
CAGGGCCCAGCTAGGAAATGCCAGCCTTGTCCTTGGTCTTTGTCCCTAATGGCTCCCGGCGGGTGAGGGAACTGCCTGGGGATTCC 
CCATCGTTGAAGCGCTCTGTGAGTGACCCCCTCCTAAGCCCCTCCAGTAGGGGATTTCCCAGAATGTTCCCACGCCCCCAGGAAGC 
CTCTTCCTTAGCCACCCCCAAGCTGCTTGCGGTTCATGGTAGAGGTAGGTGGCATCAAATGACCCCACAGGTGAGGGATTTGCCTG 
AGGTGGGAAAAGAGGGAAGATAAAATTGGAAAGCCACCGGGGCTGAGGAATTATCTCATAGGAGAGAACTGTCAAACAGTATAACG 
TTTAAACAGACTTTAAAGGCAAGAAAGGATGGAGGGCACAGACTCTGAAGCCAGAGTGCCTCAATTCAAGTACCGGTGCTGCAACT 
TCCAAGCTGCGTGATCTTGAGCCAGTGACTTAACTTCrCTGTTCCTCTGTTTTTCCTCTTCTGTAAAACGGAGATAATATTTTCTA 
CCACACAAGTTTGTTGAAAATATCAAATGTAATGATAACCATAAAATACTTAAAAGAGTGATTGGCACACGGAAGTATTCAATAAA 
TGTTAGTTATTGGCCAGGCATGGATGATTCACGCCTGAAATCCCAGAACTTTGGGAGGCTGAGGCAGGCGGATCACTTGCGGTCAG 
AAGTTCAAAACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAGAAATACAAAAAGTTAGCCAAGTGTATTGGCGGGCACCT 
GTAACCCCAGCTACCCAGAAGGCTGAGGTGGGGAGAATTGCTTGAACCAGGGAGGCAGAGGTTGCGGTGAGCTGAGATTGCACCAC 
TGCACTCCCAGTCTGGGC AACAGAG AGAGACTCTGT CT C AAAAATTAAAT AAACAAATAAATG AT AGTT AAGTTAACCTAGG CTAT 

ttttttaaaaaaattttggtttctatccacctttttcgtataaattgagccaggttacaccttagacctattagatcagaatcagg 

CATCAGGATTGCTAAAGCTCCCCAGGGGACCCCAGTGTGTGGATGAGGTTGAGAATCATTGTTTTGGTCCAGTCTTTCCATTTTAA 

AGTGAGGCAACTGGAGCTGAATAGGGAAATCGAGTCACTGAGGATCACCCAGCCAGGACCAGGGCCCAAGTTCCTATTCCCATTTA 

ccgctgatggagctcaccgtggtcatgagttcaggacctggctctgtgtctggaggaaggtctggcctcgagtcagcccttgtcca 

gaatatctggccaggtgaccccctctccatgcagcccaggaggcagatggtcagctctatgattggaagaatgtgagtgactcagg 

gatcttgtgttgtgttgtgttgtgtgtgggtcaccaaaaccgagacccagctttctcctgggagacaacagggtagccaaggactt 

atttttttgttttgttttgttttgttttttgagacagagtcttgctcggttgcccaggctgaactacaatggtaaaatcttggctc 

actgcaacttctgcctcccaggttcaagtgattctcctgcctcagcctccggagttgctgggactacaggcatgcgccaccacgcc 

cggctaatttttgtattttttgtagagacagggcttcaccatgctggccaggctggtcttgaattcctgacctcaagtgatctgcc 

cacctcagcctcccaaagtgctgggattacaggcgtgagccacagcacctggccaactttctagtgttctcgggagacctttgccc 

actcaagtctccagtctctcgggggaagcagtcagtgtgagagaaggaacacagggccccgagccaagccctgctctgcgcctccc 

tcgcgggcaatgagtctttgcatcaaacactcaaagtttctgaacttctgagaaaacaagtgccttgaggtgaatcctatagcaca 

gctgtcaccagcctgtggtcattttggagggtatgtggcataggtttgtcccagggtctcagttgtcctcatctgtagagtgggga 

taataacagctgaccttccctatcccacacagagcgttattgtgaggagtctgatggacctggatgaattctgaataggagaaaga 

tgggtacatggatgcccaaatgcaggctcacccccacccctctcagtagcagaagacatgcatatgggagaagctgcatttcctcc 

cagcctcactgtgctctaggtgtccagccctcattgttaggggatgtcactgttgtacctctggataaacagctgctctcatgcca 

CCTTTGCCAGTTGTCCCTTCAGCTGGGCGAGCCCTTTCCAGGGCATGACrGCCCCAAGGAGGGCCAGAGGGGACTGGGCAATAGCA 
GGGACATGGAGGGACGAGGCCCCAGATCAGCCACTTCCTCCTGCAAGGGAAGTCAAACCCTTTCTCTCATAAGTGTCAGGCTGGCT 
GCACGGTCCCTGGGCTGGCAGGGCAGGTTTCTTGGGGGCCCTAGCAGGAAGCACTCTTGCTTCCCAAGGTAAAGACAAGTTTCTTA 
TCACTGGCG GTGGTTTTCTGGTT AGAGGCAGCAGG CAGCGGTT AC AAACTTTGCCTAGAGCTCTGGGAT CTG CAAG C CAGGGAGGG 
GGAGGCAGACGACAGAGCTAGAGTGAGCTCAGCAGAGCTTGCTTAGGGAGGAAGGACCCGCTGTCACTTCCCGAAAGCTGGGCCAG 
CCTCTAGGCGGGGAGAAGGTCAGAGTGGCCCTCCCTTCTGCCTCGGGGTTTGCCCAGGCTCTTCAGAGCACAGAATTTACAGTAAA 
TGTTGTCACCAGTGGAAACTCTCAGAGGGGGCGAAGAAAAGGGCTAGAGGAAGGAGCCAGGACTCCCGGCCCCCAGTTCCCGTCTT 
ACCAACACCCCCTAGTCTCATCGTGTTGCTTGATCTTACCTTTCGGTAAAGAGGGGATGCCCTCCTTCTGGGATGTGCCAGGAAAT 
ACCCAAATGGTAAAATGAATGAGCCGGCCACACCTTGCAGAAGGCAGGGCTGTGACTCCATCATCGTGGCTCTTGATAACTCCTCT 
GCCCCGTTTTAGAGGGGCTTCCTTTGTACTGACCTTGGCACACTTTCTAGCTCAGAGCCCCATTCAAGAAATGCCAGGTTGAGGCT 
GAGCATGCTTGTGTCTGTCCTTCACAGATGATGGAACCTGGCTTGATGAGCAAGGCCATGTTGGTATATGCTTCTCTGCCATTTAG 
AAAGACCCCCCCCAGGATGTGGGGTTTAAGATGATTGACAGTATAACCGATTAACCTCATTAGCCTACAGCTCATGCACCTGATGG 

ATTCGTTAGGGCAAATTT TATTTT ATTATTTT ATTTTATTTTTTG AG AGAGGACCT CACT CCAT CAGTG AGG CTGGAGT GCAGTGG 

CATGATCATGGCTCACTGCAGCCTCCAACCCCTGGTGCTCCATAGCTAATTTTCTTTTATTTTTATTATTGTAGATACTGGGTCTC 

AATAATGTTGCACAGGCTGGTCTTAAACTCCTGGGCTCTCAGGAGGTAGAGGTTGCAGTGAGCTGAGATCGCACCATTGTACTCCA 

GCCTGGGAGACAGAGCAAGACTGTCTCAAAAAAAAAAACCCAAAAAACCAAAAAACTGCTGGGCTCAAGCGATCCTCTCACCTCGG 

CCTCCCAAAGTGCTGGGATTATAGGTGTGAGCCACTGCACCCAGCCTATTTAGGGCAAATTTTAAATGTCAAGTTATCTTACATCT 

GCTCACCACCCACCCTATTTTTGAGTTACCTTCTTCATTCCAGCAGATGATGTCATAAGTCTGTCAGTCAACAAACATCTGAGTTC 

atactatgtgccaggcattgagccaggcattaacaaataggcatttaataagtgcttgaataattaaaacaaatttaaaataatat 

TTAACTAGTGCTTTCCAACTTGCCTGATCATTAGAATGACCTGTGGCACTAGTTAAAAATCCAAATTTCACTCCCTAGTAGTCTAG 

TGGCTAGGATTTAAAAAAAAAATTATTATTATTTTTTTAATTCAGCTCTGCAGCCAGGCATGGTGGCTCACGCCTGTAATCCCAGC 

ACTTTGGGAGACCAAGGTGGGCAGATCCCCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTA 
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aaaatacaaaaactagccaggcgtggtggtgcctgcctgtaatcccagcaactcgggaggttgaggcaggagaactgcttgaacct 

gggaggcagaggttgcagtgagccaagatcacactactgcactccagcctggaggacagagtgagactgtctcaggaaaaaaaaaa 

aaaaaaaaaaaattcagatctgcagacttcactccgcaaatcccaaaaccactgattcacattcctagattttaggatgggcctga 

aattctattcttaacaagccttcaaattaattctcatgatatggcaagtttgggaaatactgacctaatccaaatagatttagaaa 

5 GGTAAGACCTGGTCTCCAAATATCAGGTTGCCTTTTGAACTGAAATTTTTTTTTTTTTTTTTTTTTTGCATCTCCAATGATATTTG 

CCTTTCCTCTGTGGTTACCAATGCTTAGCAGAGAAAGTCTGTTTGGTTGAGTCGAATAATGTAAACCTTAAAATTATACCGGAATT 
GCGATCTCCTGGGCTTTCTGAGGATGGGATTGCTTTTCCATAATTGCTAATTACCAGATTGCAATTGTTGATTAATTAATGATGTG 
ATCAGAAATCAGCACTTCTTAGCAGGCATTTTTCTGATTAGCATGTATTTGATGGTTCCCCCAAGCAACAGGGAAAAGAGTTTCCA 
GAAAAAAGAGAAGCTCACAGGCTTGGGACACCCCCAAAATACCGTCAGAATGCTTTCTGGTAGGCCGGACAGGGTGGAACAAAACG 

10 ttgtagcagactttgaccatttagtatttatttatttcatttttatttttatttttatttttgagatggagtcttgctttgtcacc 

CAGGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGCAGCCTCTGCCTCCTGGGTTTCAGCAATTCTCTTCCCCGAGCCTCCCGGG 

TGTTGGCCAGGCTGGT CTCG AACT CCTG ACTTCAGGTGATC CACCCAC CTCCGCCTCCCAAAATG CTAGG ATTATAGG CATGAGCC 
ACCGCACCTGGCC CCATTT ACT ATTTATAAAG ACCCTG AGCATTCT AGAATCTGGG TGCAG TAG ACAAGT ATCCAGTGACTTT ATT 
15 TGTAAGACGAAATGCAGACACCGGGAGCTTTTGGAAAACACGTGGCATAACACAGTGGAAAAGAGTGAAACTGGTGTAAGACGTTC 

TCACAAACGACCTTCCATTTCCTTAGGCTCTGGCCTGCCAGCTGCTTTCCCTTGCTGTATTCCCGCCACCTCCCACCCACACACCC 
T CACAG AG AC CC CTACATG CAT ACACG CAG AGGAACACACTCACACACACCCCTCT ATCAGGTTGAAC CAT ATG AAATTGCTTTTT 
TGCCGGGAGGAGAGATGTAGTCTTGCTGTGTTGCCCAGGCTGGAGTGCAGTGGCTCAATCTCGGCTCACTGCAACCTCTGCCTCCC 
TGGTTCAAGTAATGCTTCTGTTTCAGCCTCCTGAGTAGCTGGGACTACAGGCGCACTGCCACACCCAGCTAATTTCTGTTTTTGTA 
20 TTTTAGTAGAGACAGGGTTTTGCCACGTTGCCCAGGCTGGTCTCAAACTCCCCACCTCAGGCAATCCGCCCGCCTCGGCCTCCTAA 

AGGGCTAGGATTACAGGGGTAAGCCACCGCGCCCGGCCTGAAATTGCTATTCTTATAGGTCACAACAGACAAATATCAGCAGCTTC 
ACGTGGTTCAGCCTCATATCTATGTGTATACATGCACACCCACCCATGTGCTTACGTAAACGCGCCCATACACACCTACAAACATA 
TATACACTTGTGCACACATTCACACGTGCAGGAAAATTCTCTGGTGCCCTTCTCCATGGCTGTGCTAGTGAACAACTAATCTGGCC 
CCTCCTGTGTCCCTCCGCACCCCACCCACCTTGCCTCCTTCCTAGACACTAACCTCCGGTGCTGATCCCCACCCCTACAGGAGAGC 
2 5 GAAGACCTGGAGAAACAGAACGCGGCTCTACGCAAGGAGATCAAGCAGCTCACAGAGGAACTGAAGTACTTCACGTCGGTGCTGAA 

CAGCCACGAGCCCCTGTGCTCGGTGCTGGCCGCCAGCACGCCCTCGCCCCCCGAGGTGGTGTACAGCGCCCACGCATTCCACCAAC 
CTCATGTCAGCTCCCCGCGCTTCCAGCCCTGAGCTTCCGATGCGGGGAGAGCAGAGCCTCGGGAGGGGCACACAGACTGTGGCAGA 
GCTGCGCCCATCCCGCAGAGGCCCCTGTCCACCTGGAGACCCGGAGACAGAGGCCTGGACAAGGAGTGAACACGGGAACTGTCACG 
ACTGGAAGGGCGTGAGGCCTCCCAGCAGTGCCGCAGCGTTTCGAGGGGCGTGTGCTGGACCCCACCACTGTGGGTTGCAGGCCCAA 
30 TGCAGAAGAGTATTAAGAAAGATGCTCAAGTCCCATGGCACAGAGCAAGGCGGGCAGGGAACGGTTATTTTTCTAAATAAATGCTT 

TAAAAGAAACCAGTCTGACAAGGCAGTTTCTCTCTTTCACCCTGTCCCTTGACACTCTAAATTCTGCGATGTTGGGACCTTCTTTG 
TTTTTTGGACTCTAGTACCCTCAAAGAGCTCTAGGGACTCCACTAACAGCTCCTCTTTTCCATGGTTTATTGATGTACTTGGGAAG 
CTTTCAATTCCTTCTCTAGGTGTCTCCTTCTCCTTCTCCTTCTCCTCCTCCTCCTCCTCCTTTCTCCTCCTCCTCCTCTTCTCCCC 
CTTCTCCTCCTCCTCCTCCTTCTTCTTGACAGAATTTCTCAGATCTTGGCTCAGGCTGGAGTGCAGTGGTACGATCTCCGCTCACT 
35 GCAACCTCCGACTCCCAGGTTCAAGAGACCCTCTTGCTTCAGCCTCCCTAGCAGCTGAGACTACAGGCACGCACCACTATGCCCAG 

CTAATTTTTTTATTTTTAGTAGAGACAAGGTTTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGGCCTGAAGTGATCCACCCGC 
CTGGGCCTCCAAAGTGCTGGGATTACAGGCATGAGTCACCATGCCCAGCCTAGGTGTCTTCTGGATTGCCCTCCCATGCTCCCCTC 
ACGGTGACCTCCCACCTTCCATTCTTCACTGCTTTCTAGACCATGAGCAGGTTGTCCCCTAGTCCGGGAGAAGGCCCAGTGCAGGA 
TGGCCTCACCTGGTGAGGTGGTAAGTCAGGTTGACCTTCTCGTCTCCCACTCATGACTCCACTCACCCAGCCAACTGGCTCCATCC 
40 TGACAGCCAAGTCTCCGGATGCTGCAACCAGGCCCTGTGCCAGGCTGCCCTTCACATGGAAGGCGGTGTCTTCCTAATGCTCTCAA 

GGGGCAACATGCAGCTTGGGTCCACAGGGACTTCTCTGCCAGTGGTGTACGTGTCCTGCTGAAGACTCCACCTCCCTTAGAAGGCG 
GTGATACAGAGCACAGGACTTGTCCTGTCCCCGCAGGGCTCCGCAGGCTGCCATTTGAGCACTTTGAGGGCTCAGGGAACACAGGG 
TCATCTTCAGTTTGGCAGAGCCTGAAACCAGCATGCTCCACCCCCCTGCTCTTCAGAGATCCCCAGGCCAAGTGCCTGCTGGCCTG 
CCTGACACAGCCTTACCCACACCACTGCCCACGAGCAAAGCCTGCAGCAGGGCCTGGCCACACACAACCCCTGCTGAGCCAGCTGG 
45 AGACAAAAGCAACGGAGATCATTGTGCCAGGCGCCCACCTGATTGAGCTCCTTCAGTAGCCACCCTCAGTCTCATCCATTTGTCCT 

TTAGAGGGACAGCCTCTGCCTGCTGCCTCCCCGGTGGCATCCCTCATGGGGTGACAGAAGGGAGGAGAAGTCCTGCTTCCCTGTGT 
CAGTGCCCCCTGAACCCGCTGGCCAACCACTCTGGCCGGTTTGAGGCCAAGTTTCAACTCTAGACCTCCCCTGTGTGTGTCTCTCC 
TGCCCCTCTCAGATGATGCCAGTGTTGGGCTATTGTGATTATTAAATGCCATAGAAGTTTGGATGAGCTGCATCCCAGCAGGTGGT 
GGGGTCACAGCCCCTTGGGAGGAGTCCAACCCAACAGCCTCTGATGGCACATTGCAATCTTTGGGGCTCTCACCAGAGAAGCTGGT 
50 GCCCATGGGAGCCTAGGATGTGGACACTGGGCTGAGCCCCGTAATTCAGAGCCTGGGAAGACAGCCCAGAAGACCTTCCCTGAGTG 

CTGGCATTTCTCCCAGCACAGAATCTTGCATTGTAACCTTTGGTCTCCCAACGAAACGTGGCAAAACAGGCTCCCCTTTCAGTGCA 
GAGCCTCCATGTGGACTGGGCAGATGTGTCATGAGGAGGAGCTTTCTTAATTTCCTTCAGAACCTGGATTTTGGTAGCTAACGCTC 
TGTCTAGCTCTTTCCCACCCCTCTGTTAACGAGAAGAGCAAAGAAGCCGATCTTCACTTCAGATGTTGCAGTCATAAAATATAATT 
CATTTTTCTTTCATAATTATTATTTTTTCTTTTTTTGAGACACGGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCAATCA 
55 TGGCTCACTGCAGCCTTGACTACCCACACTCAAGCGATCCTCCCACCTCAGCTTCCCAAGGTGTTGGGATTACAGGCATGAGCCAT 

TGCACCTGGCCTTCTTTCACGATCTAAAGACGTAGAACTTTGAGTCCAGCTTTCTTTGCTACTATCTCTGCCAGGGCCTGGCCTCT 
TGTGGGCAGGCTTTCTTTGAATCAGAGATTTTCATCTCCACCCATGCTCTAGCACTGTGATTTTCCCCAGAAACCCCCACAGAAGG 
CACATGACTTCTGCCGGCATCTTCTGAATGACATTCAGGGCCAGAACTAGAAAAGCAGAGTTCACGTGCACGGTTCCCATCTCTCA 
GCAAGGACTTCTCTTCCCCTTTCATTCTCTACTTTCTACTGACCCCAGGCAGTTCCACTTCTCCTGTCTAGTCAGCCCGGTAGAGG 
60 TAGCAGGTAGCTGAGCCTGGAGCTGGTGCCAAGGCTGACTTCATGTCCATGCAGGCAAATTGGAGAGGCAGCCATGAATAGAAATT 

TGAACATCCGTAGCTTTAACCTTGGATGTTTCACCAACCAGGTTCTGTCCCAGCCTTCTACCCATGACAGGGATGGCTCCCTCAGG 
CTGGTGGGCCACTTGACCCACACTCAAACGCCTTCTACCCAGGCAGGCACTGTGAAAGCATGGGACCCACTGGATGTAGGGCAATT 
GGGAGTGGTGGAGAATGTGGCAAACTAAGGAGAGTGTGCAGCTGTCTGTCGTTCAGTTCTCTCCCATGGTGCCATGTGGGAATTTA 

65 CCTTCCCTTTCTTCCTCCCTCCCTCCCTCCTTCCTTCCCTTCCTCCCTCCCTCCTTCCCTCCCTCCCTTCCTTCTTTCTTTTTTTC 

tttctttcttccttccttcctttttttcctttcttattcctttcttcctttctttcctcctttcttttttctttctttctttcttt 

ctttctttctttctttctttctctctttctctcttcttttcttcttttctttctttcttttctgacaaggtctcactctgtggccc 

aggctggagtgcagagctgctgtcatagctcactgcagcctcgacctcctgggctcaagcaatccttccacctcagcctcccaagt 

AGCTGGGACTACAGGGGCATGCCACCACACCCAGCTATTTTTTTATTrTTGTTTTTTTCATTTTTCTGTAGCGAGGGGATCTCATT 
7 0 ATATTGCCCAGACTGATCTTGAACTCTTGGCCTCAAGCCATCCTCTCATTTCAGCCTCCCAAAATGTTGGGATTACAGGCATGAGC 

CACCACATCCAGCCCATGTGTCTAAATAAAATACTTAAAACATTATAAATCAAGCTTACAAGTTGTTAACAAAACACATTCTTTTC 
TTCTTCCTTGACAAGGATACTTTCATCACAACCTAAAAGGCCAAGTTTGAACTCAGAATTCTTAGACACTTCAAAATTTTATATTA 
GCACAAGGTAGTGAGAAAGAAGCAGTACCCGGACTGCAGCTTGCCGCTTTCTTGCCCTCCCCTGGTTCTTCCTGTACCACAGCAGC 
CTCCAGTTCATGCCGGCGGACATGCCAGCCTGGAAGACCAAATTCCGTCCACATTCACCCCCACAGGACCCATCCCTTGGGTCCAG 
75 AGATGCACATACCAGTGGTCTGGTCCACACTCGGGAAGAAGTATCCAGGGAAGAGGCTTCAGCTCCTGGAAGCCAGCCCAGGGCCA 
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gttactaaggggattctggtgtccttggaatgttgggcacagtctaaagggggacacagggttctaggtaggtgtctccttagttc 

TAAGGACTTTTTGCCCCAACAAGAGGAGCGTAGCAGGAGGAATGGCAGTGCTAGTCCCTGCATTGTCGGGAGTTCAGAGCAGAGAC 
GTCTTTTGTCCAGGTCTGAAGGTGGCACTGCAGAGACCTGCCCATTTGCAACTCTGATCTAGGTCAGCAATATCTCCTGGAAAAGC 
CCAGG CTACAGGAAGG CCCTGTGTAG CAAGAAATG GACACAAG ACAGCGTCGTCAACATCTGTCACATTGAAATG CGG GTTCCTGG 
5 AGAATGTTAGTTTCCCCACCTGCCATCCTCTGCATTTATCTCTTACTAGCAGTGrCATTCCCTGAGTGAGTGTCAGAGCAAATTAC 

GAGAAAGCCAGATCTTCAGTCCTCAGGATGAGAAGTGTGGGTGGGGAGAGAAAGGGAGGCAAAGTCAACTCAAAGGTCACGAAGTT 
GCCGTCTGCTGGACCAAAACTTACCAGCAGTTTATTAATACCTCCAGCCGATGTTACAGTTGTGGCTTTACGGGGAAGGAGGTGAG 

actactggatgccccacttctcttggggacagataggctatctctatttctcttccttcttccccacgggttcagtgctccaaagc 
tgcttgggaattccaagggggagaaagggctagtgaactaagatcaacaccaacgtagtaaagatttaatactcttgtttctgcca 
10 gaggagactgtcattttaagagacacctaggagctcaaggctatagtgagctatgattgcatcactgcactccaacctgggcaaca 

aagcgagatgcaaaaccctgtctctaaaacaaaaaagagagatgcctagagaaagtaacacttgacccaaaggaaagagtttttat 
ggtagcattttaggctttgtagcaagtgagcagaggagatatttaatggaattcttgccatgggaatgacatgtgactgcattggc 
ctcatgtagataccagaggagtgggagatggggatgggagggaaagagagatgtagcccttctaaaactcttgtgggtttgtgtgt 
gtgtgtgtgtgtgtgttttttttttgactgagtcccactctgttgcccaagctggagtgcagtggtgcgatctcggctcactgcaa 
15 cctccaccgcccggattcaagcaattctcctgtctcagcctcctgagttgctgggattacaagcatgcgccaccacgcccagataa 

aaccacctgatatgtgatttaatttaatcacttataggaagataaaataaaaacctgatcctggtttgaacaatctactggtaggt 
agagatgaagagcccccttttagaggacttcaataggaaaatttgcacaaatacctttgctacccaggaggtttctttggcttcct 
ctggaagattcctgtagacagattgctgagtttgtcattacacctagaaaccaaggctaggaggggtagctgagactgataattgc 
20 cctcccaaagctattcttccatttttccttactacggaactcttgttttgtctaagatggcaatatgcctagagaaaagattacat 

ATCCCAGATTCCTTTGATGTTTGGGATGGCCATATGGCACAGTTCTGGCCAAAGAGATATGCAAGAATTTGCTAGGTAAGACTnT 

ATGGGAAAGCTCTTCAAAAGGTGGGGCTGTCTCAGTTGGCACATGCCTTTCTCCTCCTTTCTGTCTGGAAGGCAGATATGGTGTTA 

GAGGTGAAGCAACCGTGTACACAAAGGAGGAAGAGATTCTGCGTCCCTGGTAATACTGCAGAAGTGTGAAGATGATAGAAGCTCCA 

GCTGGCCCACCTCTAGACGGCTTCTAAGTGAAAGTGGAAAAGAGTTTATTTGGTTACATCACCTTGAGTTGGGTTTTCTAAGTGCA 

25 gcttaactcaattctgtctaatgcaggagccaatggaacaaccaaataaggaatttaaacaattcccctagctcagtggttcctaa 

CTGGGGGTGATCCTCCCCATTCCCCAAGATATTTGACAATGTCTGGAGATATTTTTAGTTGTTACAGCTTGGGAGAGAGGTACTAG 
TAACATCTAGTGGGAAGAGGCCAGAAATGTTGTTGCTAAGCATGCTGCAATGCACAGGGCACACCCCACAAACAATAATCCAGCCC 
AAAACATCAGTAGTACAGAGGTGGAGCACCCCTGCAGCTGGCCCTAGTGCTTCTAGGGCACCAGCCCATCAGGCCACCAACCTACC 
CTGACACGCTTGTCCATCCCTCTCTCAGAAACAAACCCTGTGTATTGACCAGGCTGAAAAAGCCACGTCCTTCACCGTATCTGGCA 
30 CTTTCCTCTCTCTAAGCCTTTGCTCATGCATCATTTCCTCTGCCTAGAATCTCCCTCTCATCTTTTCAGGTGGGGACCATGACTCT 

TCATTTTTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTTGTCACCCAGGCTGCAGTGCCGTGACGCAATCTTGGCTCTCGGCT 
CACTGCAACCTACACTTCACAGGTTCAAGTAATTCTCCTGCCTCAGTCTCCTGAGTAGTTGGGACTACAGGTGTCTGCCACCACAC 
CCAGCTTTGCTTTGTGTTGGGAACATTCAAAATCCTCTCTTCTAGCTATTTGAAAACATACAATAAGTTATTGTTAACTGTAGTCA 
CCCATCAGTGCTAAGACACTAGGACrTATTCCTCTCATTTAGCTGTAATTTGGTATTCTTTAACCATCCTCTCATTATTTCGCCCT 
35 CATCTCTGCCCTGCCTTTCCAGCCTCTAGTAACCACTATTCCACACTTTACTTCTATGAGTTCAACTTCTTTAGCTTCTGCATGTG 

AGTGAGAACATGTGGTGTTTATCTTrCTGTGTCTGGCTTATTTCACTTAACATAATGTCCTCCAGGCTCATCTATGTTGCTGCAAA 
TGACAGGATTTCATTCTTTTTTATGGCTAAATAATATCGCATTGTGTATATGTACCACATTTTATCTGTTCATCTGTTGGTGGATG 
CTTGGGTTGATTCCATATAGTACTTTGCATTGTTGCTTTTTAATGTGCATAGAAGATAAGGAATACAGGAGTAAAAGAGTTTGGAG 
GCAAAAACTCAAACTGTGTTTTTCCTCTGCTCrCACACCACTCTGCAATCAACACAGATGACTTCTGTGACCAAATGTGGGGAGTT 
40 TTCCCCATACACCGAGCAAGCAATCAGTTCTGCAGCAGACACCAGCTGAGTATCCTCCAATTCAGTTCTGACCCTGTCTGCCTGGA 

GATAGCATCAGCTCCTACAGGTTGAGAGCTCAATCCCACAAGACTCCAACCAACTTCAGATGCCAGTCGCAAGTCCAGGCATCCAG 
AACTT CTGG CCACTGGCTTCAAGTT AGGTTCC CACG AC CCTCT CTT TGGATTGGACAAATGTGCT AGAATGG CTCAAAG AACTC AG 
GGAAACACTTACATTTACTGGCTTATTATAAAGGATATTGCAAGGGATACGGATGAGATGCATAGGGTGAGGTACGGGGGAGGGGT 
GCAGAGCTTCCATTCCCTCCTTGGGTGTGTCATCCTCCAGGAATCTTCTTGTGTTCAGCTATTCAGAAACTCCCCAAACCATGTCC 
45 TCTTGAGCTTTTTATGGAGACTTCATTGGAGAGCCATGATTGACAATCATGTAGAAATGCAACTGGACAAAAAGGGTCCAATTACA 

TGATCTAGTATGAGTCACATGATCTAATACTAACAGGCTAAGCAGAGAAACCCAGCAAGACCTGTCTGTGCAGATTCTTTTTGGCC 
TCTCTGTGTAGCATTCCTTCCTTCAGGGTATGCAGCAGGACTGCTTCTGAAGTGAGGGTCTTATGACCACAATCAGAAAAGGGGAG 
GAAGATTAGGGTCCTGCTTTGCACTAGGGAAAGAAGGGCAGAGAAAAGTCAGAGATAAATTTTGTTTTTTAAGGCCTGCCTCTGAG 
GACTGAAGTGCCCAACATTATTAAAAAAAAAAAAAAAGACTGTAACAAGGTGTTATATCACAGAGATAAATAAGACCTCTGTGTTA 
50 TCCAAACCCAAGATTGGCTGTACTCTTCTTTTGCTTAAAAAACATATATATTTAAATTAATAAAGCTTGGCAAATATAGAGTATAG 

ACACTGAAGTTTGGAGGCCTACAAGCATTCATGAAATTTCATCTTTTCATTTTCTCAATAAAGCATCTCTCTCAATCCATTTGTGT 
TGCTATAAGAAAATACCTGAGATTGGGCAATTTATACATAAAAAAGATTTATTTGGCTCTATGGTTCTGCTGTCTGGAAAAAATCG 
GGCACCCGGTGAGGGCCTCAGGGTGCTTCCACTTGTGGTGGAGGTGAAGGGGAGCATGTGTGTGCAGAGATCACACAGTGAGAGAG 
GAAGCAAGAAAGAGCAAGATGGAAGGGGCTGGGCTCTTTTTAACAATCAACTCTTGTGGGAACTAATAGAGTGAGAACTCACTCAA 
55 CCCCCACCCCAGGGAGAACATTAATCTATTCATGAGGGGTCTACCCCATGATCAAAACTCCTCCCATTAGCATCCCACCTCTGAGT 

TTGGGATCAAATTTCAACATGAGGTTTGGTGGGGTAAACATCCAAGCTATAGCAGCATCCATGTGTGGAAAGTTAAGAGCATCTTT 

AGCAATCCTACCACCTCAACCTCCTGAATAGCTGGGACTACCAGTGAGTGCCACCATGCCTGGCTAATTTTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTTTTCAATAGAGATAGGGTTTCACCATGTTGCTCAGTCTTGTCTTGAACTCCTGGACTCAAGTGATCC 
60 ACCTGCCTTGGCCTCCCAAAGTGCTGGGATTGCAGGTGTGAGTCACTGCACCCAGCCAAAAGCATCTTATCTTCTTTCTCTATCTT 

gtggcatgtgaagatactgatactaaactttgccaatcatctttcaacttgcagccatacacataggtacccattcctagggatca 

GCTCTTCATATCTGGGCCATGGGAGCTGTGAAATTAGATTGCGAGTCACATTAGCACCACGTCAATCCTCTCCACCCCAACCACCA 

ttagcacatcttctctaagtgaagtcagcattattcacataaaatgttatccattgactactggtgcacagtgtgattggggttta 

TGAGTTACTCGGGGTGATTATATGATGAAGACTCAATTCTTAGTGGGGGCGCTGGAGACCTTGCACCCTCTGTCCCCCAGCTCACT 
65 TCATATCACCCTCTTTTCCTCTGCACTGGCATCTGTCCCTTCCCCAAATCTCTGCGTGCTCCCTCCAGCCCAAGAGCCTTGCTCAT 

TCTGCTCAGCCCTAACTGAAATGCTCTTACCCTTCTAGCTCATTCATTCCTACCTTTTGTCAAATACCAGCTTGGGGAAATTTTGC 
TTGATTCCCAGGCTAGATCAGAACTGCAATTTCAAATAGTTTCATAGCACCTCATGCCCTTCCTTTATACCCATTAACACAGACTG 
AAAATTTACATTT ATCTATGTGGTTATT TGGTTAAC ATTTGT CTCTGTGACTGGAC CAT CC ATT CT AT AATG T CAGG GATT G C C AA 
TGTTTTGCTCACCATTGTATTCTCAGCTCCTTGCACAGTAGCAAAGAGCCTACCACAGAGTAGAAATTCAATAAATATTCATTGGC 
70 TGAATGAATAAATGGATGGATGGATGGAACACAGTGCCTGCCTTCTAGGAATGTAAAATCCAAGCCAATTATTATTCTGACGATGG 

AATACAAATG ACAAAAT AAAT ATTCAGT TAACAT AT AAAAAGT AAG AAT CAAT CAG ATATT TT AAG AG CAGGAAT CAAGGGAAG G C 
ATGTATTCTTGTGAAGATG 

HUMAN SEQUENCE - mRNA 

75 CAAGAGAGAGAGAGAGGTGCAAGCCCCAAAGCGAGCGACATGTCCCTTTGGGGAGCAGTCCCTCTGCACCCCAGAGTGAGGAGGAC 
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gcaggggtcagaggtggctacagggcaggcagaggaggcacctgtagggggtggtgggctggtggcccaggagaagtcaggaaggg 
agcccagctggtgacaagagagcccagaggtgcctggggctgagtgtgagagcccggaagatttcagccatgcctcacagctccga 
cagcagtgactccagcttcagccgctctcctccccctggcaaacaggactcatctgatgatgtgagaagagttcagaggagggaga 
aaaatcgtattgccgcccagaagagccgacagaggcagacacagaaggccgacaccctgcacctggagagcgaagacctggagaaa 
5 cagaacgcggctctacgcaaggagatcaagcagctcacagaggaactgaagtacttcacgtcggtgctgaacagccacgagcccct 

gtgctcggtgctggccgccagcacgccctcgccccccgaggtggtgtacagcgcccacgcattccaccaacctcatgtcagctccc 
cgcgcttccagccctgagcttccgatgcggggagagcagagcctcgggaggggcacacagactgtggcagagctgcgcccatcccg 
cagaggcccctgtccacctggagacccggagacagaggcctggacaaggagtgaacacgggaactgtcacgactggaagggcgtga 
ggcctcccagcagtgccgcagcgtttcgaggggcgtgtgctggaccccaccactgtgggttgcaggcccaatgcagaagagtatta 
1 0 agaaagatgctcaagtcccatggcacagagcaaggcggcagggaacggttatttttctaaataaa 

HUMAN SEQUENCE - CODING 

ATGCCTCACAGCTCCGACAGCAGTGACTCCAGCTTCAGCCGCTCTCCTCCCCCTGGCAAACAGGACTCATCTGATGATGTGAGAAG 

AGTTCAGAGGAGGGAGAAAAATCGTATTGCCGCCCAGAAGAGCCGACAGAGGCAGACACAGAAGGCCGACACCCTGCACCTGGAGA 

15 gcgaagacctggagaaacagaacgcggctctacgcaaggagatcaagcagctcacagaggaactgaagtacttcacgtcggtgctg 

aacagccacgagcccctgtgctcggtgctggccgccagcacgccctcgccccccgaggtggtgtacagcgcccacgcattccacca 

ACCTCATGTCAGCTCCCCGCGCTTCCAGCCCTGA 
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Table 11 

MOUSE NOMENCLATURE 
ICSGNM Irf 4 

Celera mCG4922 

5 ' 

HUMAN NOMENCLATURE 
HGNC IRF 4 

Celera hCG20902 

10 MOUSE SEQUENCE - GENOMIC 

ATGCTCATCATCCTTGAGGGCACACCTCCCTTGCTTTTGCCCTCTGAATCACAGCCTTGTCCTCCTTCAGCATGTCCTATCTTTCC 
ATATTTTACACCTCTATCCAGGCTGGTTTTTGCAAATTTGCCTGCCTAAAATTCCAGTCGAGCTGTATCACTTGTAAGGATAAACT 
ACTAATATATATGCCTTGCCTGTTCTCTTTCACTCATGAATGAACAGTCCTCACACTCCTATCCCCCTAATATCTAACAGAGATGC 
AGCTCCCAAACTCTACAGCCTGAATCCCAGAGCCTGAGCTAGCCCACGAATGCATCCAATCCCTGTGGTGCAGAAGAACCCATGCT 
15 CTGTCCAAATCAATCACCTAAACGGTTTAGAATTTCTCTGTGGTCTTCTCTTTCCAGTGCCTAGGTCTCCACCCCTACCTCTGACT 

GTT TTT T C TT C TAC T AG C A T C CC C T GTCA T A CT CT T AA G AT TT CTCAACCATTCTAG T CGTAACCTAGCC TGTT CT TTTC C TT CA T 
GTCTTATATTGAAATTCTGTGACTCTGAGGTTCAGAACAGAAGTCTTCTTGCTGGGGTTGCCTATGGTTCTCTCAATCATTTCCAC 
TCCTTCCCTACTTGGTACTTTCCCAGAGAATGATACCTTTTGGGCAGTGAGTGATATATACCCAGTACTAAGCTGAGTCACTGTCA 
GCATACTCTTTTAGGCAACCCTGGGTCTTGGCCATGCCTCATTGCCTTTTCCTGTGCCTCACAGGAGATAGAATAAATCACAGGAC 
20 TTTGGAGAACGTCACAGTGGTCCATGCAGTTGACCCTTGTAGCTTGAGCTTTGGGTCTCAGAGTGCCAGAGCAAGGGAAGATAGAG 

CACAAAG ATGTGG AG ATGTGGAGTCACAGCAACAGTGT CACCAATTCTAGAACTATAGTTGCAAGCACTAC CTCTG CTGAAGG CAG 
TTGAATACGAGACAACATATCATTGGCCTTTGGAGCAATGCTCAACACCACCCACGGCAGGACACTTTGCAGAGCAGGGACATGGA 
GAAGCAGAGAGGTGTTCGCTGGACTTGGGAAGGATGCCTCGTAGCACAAAAGAGAAAGGAAGAGTGTATGAAGGGCAGGCTGGATC 
TTCCAACACAAGAGTAGGGGCACCAGCTTACTTGTCTTTTAAAGGCCTGCCAGCACAGTGAGTCCACATGCCCTGGAAAGTCATGT 
25 TTCTTCTTAGGTTATATTGTGGCATGCTGGGATGCTTTCTCCTGCTGGGCAGATGGAAAAGACAGTAGATGGTTCTCCTTGTAATT 

TTTAAGTTTCATCTGATGTTGAATTACCCCCCACCCCCCAGGATGCCTGAGTTCTACTCAATAAAGGAGGGGCTAATTTAAAACAT 
ATTAAAAGTCAACACATTAAGTTTCCAACGTTCTGTGTAGCTCATTCCCTCTAAGCATGCCTATCTGCAACCCAGAAGAATCCATT 
GTTTTGCATCTGAACACACTATCAGGGACTACAGTGCACCATGACTGTTCTAGGTCTAGCAGAGTGTATCTGGTGAAGAAGTCTGC 
TAAGAATACTCGCTGCTGGCCCTCAGGGGCTTTTCTTCTGTGTGGACTGGTTTCTTTTATGCTCAGTGGATTATATCAAATAAGAA 
30 CAATATATTCTGTAATCACAAGTAGTCAAGCCrGTGTACTTATGCAGAGGAAACTGCCTTTGGATCATGAGTTTGTAAAGAGTTGA 

GGGAGAGGCACAGTGTTTAGATCAGAAGGTGATCTCCAGATGACGTTTTACATAGCCCTGGTTAGTCTGAGCTGAGGAGGGGCCAG 
GTTTCCTTCAGTCGTGCTGAAGACTTCAAAGGCTGGGCAAAGAGACCTTTATAAGAAGATGCTTCTCAAGGCACATGAGAGAAATA 
GTACAAGGAGACCCGGAAGGTAGAGAAAGAGGAAAGGAGAACAGACTGGCTCACATGCTCAGAAGTGAGGACGACTCCATCTCACA 
GGGGAGTGCAGGGCATTTCTGAACAAGTTTGTGCAATTCATACTCCTTGTGGTGGCTACCTGATATGAAACAACAACACATTTTAT 
35 ATAAAATAATCTAAATCACATGTTCCTTTAGAGATTGCCAAAArGTTTTGTATACTGTCGAAAACTAAAAATTGAATGTCCACAAC 

ATGACCTATGTTCATGCCTACAACTCCATTAGTACTTTCACTCAGTCTTTAACGTTTTGTATACTGTAAAAACTGTTCCTAAAATT 
TGAATGCCCCCAACATGAGCTCTGCCCGTGCCCATAGCACCATTAACACTGCCACTCTGTCTTTCCAGAATTCCAAAGCTTGAGAC 
AGAATG CCTGAGGAACATCAAAAT GCAAAG C TTGATGAGTACCTG GCCTT CCT CTGTAGT AGCTTT AAGGGAGACAAAACAAGCAC 
CCTTTGATGGACTCCATAATTGTTTTACTTACTCTTGGACCATGGAAACAAACTACAGATGGGGCCATGGGAACAAACCACAGATG 
40 GGGCCTGAAACCTCCTCTGAGAAGGGACAAGTGGAAAAGGAGACACCAGATGCTCGAATATCACATTAGTTTCTCTGTGAAAGAAG 

GTGGTCAATGTGGGTTGCAGGTAGGGCAAGGGCATTGGTAATTGTGAACCATGAGGTATAAAACCAAGGGGACATAATACTTCTAA 
GCCTGACTTCGTCTACTTGGCTGGGCTTCTCAAGGACCAAGATGAGTCTGAGGAGAGGAACAAATGGAGGTAGACAAGGGGATCCC 
ATCCTGGGGGGTCAACCAAGGGAGGTTACATCAGCAGGCCAAAGCCTAGAAACACAGGACAGTCTCTAAGTGTGGGGTCAGGCTGT 
CCTCAATCCCAACTGGTTTCATTGCCATCTGGGCAAGTCCAGGTGACCTCCCTGATGCCACCATATCCrTTTCTGAAATAAGACCA 
45 TCGTCCTGCCTCACTTCCCTACCTGTTCATAATAAGAAGTGATTGAGAAAACTGTAGTCTGGTACAGTACAACTTCTCTTTGGAGT 

AGCAGACATGAAGCCCATTGTCTGCAGGCTGCCACTGAGCTGAGGGCTGGGCTAACCTGGGATTTTCCTCTACCGTGCCCAGCCTG 
GAGGAGTTCAGTACTTCTAACAGAGTTCTACTCATAGGTGGTTTCTCATATGGTAGTTCCTTTGCCCTCTCTGACTAGCCTCATGC 
CTGTGTCTACTGTGGAGAGTATCTGCCAAAATCTCAGGGAGGTGCAATGATCTCACCCAAGTCATATGTCATTrGCTGACACTCAC 
TGGCTTATTGCATTATGGATAAAAGCACACGAGACACGCATGCATCAAAACATTGTACAGCTCCCCAGTAGTACACACAATTGTTA 
50 TGTGTGGGGCTTTTTTAATCACCTAAAAGATAAGTTTAAAATGAAAAACGTTGATCCCCTAATGTGGGAAAGAGCTTGTGTCTATT 

TGAATGACATGAGAGCTAAGACTGCTTTGGATCAGAAACCACATCCTTTGCCTCTCTCTCTGCCTCAGCAGAACCAAAGAAGCTCA 
AGAGACCCGTTTCTGTGTGCTCACGGTCATCAGATACAAGCAACGAAAGTTCTAATGCAACTGTGAAAGTTTCTCTTTTTGTCCCT 
TGTTGTAGGATAATCTGCATTAACAAACTGTCAAGATGTTGAAAAGGAGATGTGGGGGAGAAGGGGAGTGAGACAGGACAGGGAGG 
GGAAGCAAGCAGGTGAACTCTACACAGAAAATAAGAAAGGTAGAAATTCCCTGCACTGCACTGCCCTGTGTGGATGCACTGTCCTG 
55 CATGGATGCAGGAGAAACAGCCCAGGTGGCCCTGGGGATGAAGGGCTCTTCCTTTGCCTGCAGAGGGAACTGCCATTCCCAGGGGC 

CCTCAGCTCTTTCTATGATGAAAAGGATAGTAAGGCTTTCCTTCTGCAAGTCACCAGTGCTCAGATTATCTGCACCTCTCCCATCC 
CATCCTCTGGCTGTCCAGAGAGCAACAGGCAGGGTCAAGGGACTAGATGGCCTGGCTTAGGCTGTGCTGTGCATAGTAGAGGCCTC 
TACAAAAAGGACTAACAGTACAGATGTCTCCAAATTACCTTAGTTAGACTTTATATCTTTAAAAAAAACTATAATGGCATGAAAAT 
GATACACATCCATTAAAATTATCCTTCAAATTCTGAAGACAGGCAGTTATTGTTCATACAATGCAGAGGGCCATGGGGACCCACTT 
60 GGAGACCCTTAGTTCTTGTTTGGCAGTGTTGATGGGCAACTCTAAAGGTAAGTATGGAATCTTTTGAACAAGGGCTTGATGGACAG 

CAATTCAGGTTCATCATGGCAAAAAGCTTGTTTTGTGATGTCCTTGGTTGAGCAAAGGGAGAGGCAATCTACTAGCCCACTTTTCA 
TGGTCTCCTTAAATGCCTGAAACAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGGAGAGAG 
GGAGAGAAAGAGGGAGGAGAGAGGGGGGAGAGAGAGAGAAAACACAAATATTTATGTTCTATGAAGCTACTTTGTCTAAGATCTAT 
ATGTATATCTGGGTGCTGTGATTTGAATATCATATAAATGTATATATGATATTCAAATCATATATACATATATATTTATATATGTA 
65 TATACGTATATGCATGTATGCATATATGTGTGTATATATGTGTATATGTATGTATGTGTATATGTGTACATGTGTACAGTGTGCAT 

GTGTGCATGTGTGCATGTGTGCATGTGTGCATGTGTACATGTGTATATATGTATATATGTATATGGGCTGGGAGCATGATGCTTAC 
AACTACTGAAGAGGTTGTTTTGCTGAATCATAGCATGACACAGGACACTGTGTGGTGATACAAAACAAGCAGCTAGCTAAAGCCTT 
TCTTTTTGATAATGCCTCTTCTACTAAGAAGCTTGCTTAGGACTCCAGCCAATTCTAAAGACCCCACCCCTACCAAATGCATTTTC 
ACTGAGGAATTAAATTGCTAACCCACAACTCTGAGGGAGGAAACATTCAAACTACAGTATCTGATAAACATTTGATCCTCAGACAA 
70 AAGAGTTTCACATATTACTTGGAGCATACTTAAACTGTACAATTATACCCATTTTATCAGAAAAAAAAATCCAAATATAATTCTGA 

ATTACACGCTTTTATGTACCACAACTGGCAAACCTGCTCCAGGCATAGAGGTAGGCAGGATGCCTAAGGGCGCGGCCCCTGGAAGG 
TGTAACAGAAGTGGATCAAAGCAGAACAAGGCACAGACTTTGGAGGACACTATCTCATGATAGCCAGATTTGTTTCGAGAGAGTGA 
TAGCTCAAGCCTTTTGGATATAAGACACTCAACCCATCATGTGAGCCTCCAACTCTGAGTCACACTTCCTCTGTAAGAGTCTGGGA 
AGTAGATTCCCCACGGTACCATTTCCTAATTTCTGCACCTGGATCTTCCCACACCCATCATTTGGCCTCAAGGCCTCTTCCTTACC 
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GTTCTGTTTCCACCTGCCTGCTCTGTGTGAGAACGTGTCTCTCTCTGTGGACTCCTCCCAGGACTCCTGGTCATTCCTCTCTGTCT 

gacacggccaaccacagccagataattcctctttggctggggctttcatctcctaacagtggatgtgtgtcctggcgctgtgaata 
actgataattgcctgcacaataagccagtgtatgtttcttcctgaatcctttctctttgactgtgatcaagcatgtgccagactaa 
ccgctcctgagtagcccataggaacaagaaggcactcacaccccgagcctcaggttgaccataagcaatgcaactttccctgagac 
5 ataatctctaccgccccgtgtgccccagcatcactcctgtgttttacagtgttctgctgaaaagaaacatagcagatacagtttag 

aataatccagagccaagccacgttgccaatgggtgaaatgagacagtgccatttgcctttcacctcttgcttcagttttcgaaaaa 
ttgtccccagtgattacagagtatttgcatttttgttggcttgggaacgggaattggcagcatcaagtgtttccttgcttagagcc 
acgtcactatttacgtagcaaacattacaagtcagagaacggagcattacagggaaacttcttagaatgctcacaatcaaaggaga 

CAAAAAGGGAACAGTTGGTTGTTTATAAACATGACGAAGGAAGAAAGGGACAATGTTGCTCTAGAGrCACAGACTTTGTGACTCCT 
10 TATTACATGATTGATGAAAATGACAAGTCTCATCTTCTATAGGATTGAATGTGGTTTTTTTTTCTACCATATGCATTGACTCCTGG 

TATTAAATGTGTTCCCAACAACTTCTCCTCAATGGCTGATGATCTGGGGATGTTTGATACTGGAATrGTCTGAAGTCACAAAACAC 
TTAGAGGATTTTTGCAATTTCAGTTAAGGTATATTCGGGACCTTATATAAAATAAATAGTTGTATTGTTGCCCACAAATACATCAC 
TTTACTAATAATGTTCAGTTTAGCTCTTGGGATCCATGCCCAGCTTTTTCACATGGATGCTGAGAATTTGAACTCAGGTCTTTATG 
CTTGCAGAGTAAGCACTCTTACCAACTAAGCCATCTCCCCATACCCCTGACTTTAACCCAAAGTGGAGCAAATAGATGCATGCATG 
15 GGTAAGACAGGTTCACAAAAGCTTACTTCTTGGGCAAGTCACAGTGATGGCTAGTGGCCTCTCTGGATCTCTCTTCTTATGTGCAC 

AATTGGACTAAAATGCGTTGCCCTGAACACCATACAGGTACATTTGAAGGGTGCATATCATTATGTCTGTGACAGTTCCCAAGGGC 
TAATGTAGGATATACGTAATCATAGTCTAAGTGGGTGAGCACTTGCGATGCACATAATTTTGTTGTCAGAGCACTGCAGAAAGCAG 
GGTCACCGCCACTCTTGAACGTGGGAAAGTGAACTCACCACCCACGCCTTCACCCCTGTGAACTCTAGACACCTCCTCTCGTCCAT 
GTATCATGAAGTGGTTGTCAGGGCTCACAGTGGGCGTTAGTCCATGCACCTGGAATCAAAGGATCAGAGGTTTTGTCTTCGTTTTA 
2 0 AATCAGAGGCAATGCATTAAAACAACAAAGTTTTTTTCTTTCCTGTTTTATTTTTTAATGTTTTATAAAATAATTTTTCCCAAAGA 

T AG AATTT T ACTT AAAAA CAAAA CAAAACAAAAC AAAAACAAATG TAG TT CT CAT TTT AAAAG AGTGAG G TCATCAG AAAAT AC AT 
TTATCCAAAACAAGGTCTCCGTCTCTTGGAAGAGAGAGTACTGGGAATTGAACCCAGTGCCTTCCACACACAAGACAAGCATTCTA 
CTGCCACGGTACACCCTAGGCTGAATAATGTCTTTCTGAGTATCTAACACTGACTGGCTCTATAAACCACTTGTTCTTACTTGTGA 
ATGTATAATTTTAAAAGGTCAATTCTCAAAATACTGAGCTGCAGTCTAGCTTTTCTTACCGTCTTTTTATGGGAAGTATGAATGAA 
25 AAGTTTGCCCCATTCAGACCTCGATCACTGCTCAGTGGCTCCTTAGCCCAATAACATTAGTAATCTCCTCGGGGAGTATGGAGCTC 

TGCCTTTGGGACGGATGCTCAATTCACTAATTTCCTGTGACATTTTTCAAACAACAGTCCGCCATCTCACTGTGACATGTATCGAT 
TTTCTTAAGTGTCAGTGCGAAAGAGGATGGGAAATTGCCTACTGGCAAAATTGTCCCCATTCTTTCAAGTCTGACTGTGATTTAAG 
AAGTTCTTAGTGGTCAGCTAGAAGGGCCCACCTGGCCATTCCTTCCTCTCCACCAGCAACAATGGGAGCATGTGATTCACAAGGGA 
ATCACATTCAACTAAAAAGAGAAACCGGGGTATGCTGTTTGCAAGGAACGGTTGAAACTGGAACTCAATATGTCGTGTGGTGTGAA 
30 ATAAATGTGTGTCTCACATGTTTTCCCATGCTGGGGGCAGGGGTAAGAAAGTAAAAGGCAGACTGGTTAAAGACATGGGGTGGGGA 

GGGCTGGAGGGACGAGTGGTAAGAAATGGCGACAGAGGAGATGAAGGTAATGTCATAATGAAACCCATCACTGCTGTGTGCAACTA 
ATAGATGCTAATAAAATAGGAAGTTTTAATGATTTAGGTAGCTTATTGCTTGCATTCACCTCACTGTTAAACTATCACTTCTGGGG 

gatccacacaacgagcgagcgagtaaaccagaagatggcgttgaagattagtaatcatatcttttaaacaagataaccatgtgaag 
tctcaaaaggtttcttgtaatgactgttgtttaaacttctgaaaacagaggatgtagattggctgaggaaaatgttgaaaccgcct 
35 aagtcaaggtagaagacacgtgtgtctaagtgaaaaaaagaaaaaagaaaaaaaaaaaaaaccaaaaacctcgggttggctgcttc 

tgtccttagtctgtgcacgctttgaagaaatgtaattcctcagcagcaaggctgtgctatctgaagctacaatctctgctttgctc 
cgaggtgtgtctctggtgaccgggatagttcccgacagacagaaggtgttcaaagaatatttttgaatgaatgaaaccccaaagga 
agaagaggggaaaatgggtgtgaccaaaattttctttgaacgaaactctgttgtttactaccagggctctgacaatggaaaactaa 
ttggggtgaaagaacgacatggcatcctgttaatttctgagaaagcctgttgatgttaggaaaaaaaaacatgccggtgggcatct 
4 0 ctgcaccagttttcctgtggccaaaatcagatgtttctcctaaagtccagaacccaggatggaagattaaaagaaaaactgagaaa 

catgtgaaatgaaaaagttgtcaaatctttacaaacgctccaagttgacctgtggtggtggtaatctaaaatgatacagaaactgg 
tagtctgcttgcttacctgaaaacaccaagataacatataagctccaggcatccaagctgagctggagaaagtcagcggcaaaagc 
tcatggagtttacatatgaaggtcaaagaaaacacgaaaataaagtaaaaccttcagtcagcctagctgttctatttggggcattg 
gtacctcaccggcaactgcctcccacgaggctgaggttaaaattatcattttaaggtgaattgacatccggaagcgcgctaactac 
4 5 ctgagtactcagggatcccccatctcttttatgttgccatgattgaaactttggggactgtgcttgtctgagtoatctcaattcgt 

cggtttcattcacccaacatgtataagcgtttcaaacacagtatttgggccacggcttataaacttgcctttctatttttcttttt 
agtgagcgtgatattctctaaacgctcagagagacaagactccgctttgcccaaggatgctcccgacctctctcagtctatctctt 
ctgtcacatgctgtgagaaccaagttccctgtgctccagactctccatcacttcccaacctggccatgagcagttagtagttatca 
gctatgctcagtgcagattccagtatcccctttgcatgcctccaccttcacaggaacgggccataccgacttgtcccatccggttg 
50 aggatttctgagtacatcagagtccccagccccctccacaggaggagctgaagaaagccagggtttgtctgaagtgggacagccct 

tgacccggtgggctctagtccgaagctcctgttcctgcgggacacccaggcacaaggcagaggtggggggcggtcctgggtatggg 
caagccacgccctctcaaggcggggccgaagcgcccgccctgcactccgcctccggctctataaagttcctctttctcacctcact 
ttcctagtttcaccacttgaacttgggaccctttgctgccctcagctaagagtgcgggtgaggtaaggcctgtagtcgggcagaag 
gaggagtgtgaggctggtggcagaggaagcctggcttccatctctgagcctgagggagaatgctgagatagcggacccaggctccg 
55 ctcatctacgctgccctaggacctgtgcacttcgggttttgtatgaagctgtttgggtgggagttccagaacatcccccacgggct 

gggcgggacgagctaatgggactgtggtgtcatcaaaggatcgcactggccacagcttgtcctcagagggacagcctctgactctc 
tctgctccagtggaaagctcctttccagccctggttcctaaaggacccaaactcatctagggctccagagcgtgattcctaggccg 
ggcagccaagaagagctgagagctccaaacttagggtgctcagagcccctttccccgcatgccccttcttcacttctctggcaaga 
gtgctagtgttgctgtccgcagcaccccttattcccagcctcggcttcattcctgccagggttcacgctgacattctgcaggttgg 
6 0 aatctcctgtttcttggctgcgctgcttgccccataaccagacttccacttgttgcttccaggacccacgtgatggtctctggttg 

ggtaggcctggggttattccgaggacaaagtaagggtgtcatagaagaaagtcaagagagtaagctaggtaccgcaaacctgcatg 
gcagggacacaggacctggacaagggctagtccatgtgccaggtccttttcgcctggggcagccagggcaacctaaacccaggaag 
gggcaagtgtagaaacagtgagggaaaagtgggatgaaagctacttggatccagcacagagggacgagtgagcaaagtgagcgccc 
cagcgtggcgcaagacttgggatctgcagagaagctgtgtagctaggagctttcaacggagcgtgttaatgtaaatgtaaatgaag 
65 aaattacctaatttttttaataaaagaaagaacagacaggcaaaaaaaaaaggaggaggaggaggaggaggaggaggatggtgcgc 

gccaagggatgctctctataccttcgtcaaagtaccttctcttgggggacttcggaagactctggcactgcacccgagcaccttgg 

CAGCCTCAGAGACTCGGGGCCTCGTGGGCACTGCAAGAGTTTGGGACGGGGCTTCCTCCCGCCTCCAAAGTGATGCGAAGGTAGTT 
GCAGGGAATGTGTGTCTCTCCTCAGCGCACAAGCCCAGGAGGAGGTCCGCACGCGTCATGAACTTGGAGACGGGCAGCCGGGGCTC 
AGAGTTCGGCATGAGCGCAGTGAGCTGCGGCAATGGGAAACTCCGACAGTGGTTGATCGACCAGATCGACAGCGGCAAGTACCCCG 
70 GGCTGGTGTGGGAGAACGAGGAGAAGAGCGTCTTCCGCATCCCGTGGAAACACGCGGGCAAGCAGGACTACAATCGTGAGGAGGAC 

GCTGCCCTCTTCAAGGTTAGCAGCATTCAGGGATCCCTGGGCAGGGGTGGGGGTGGGGATGGGGAATCTGAAAGCTCTGAATGTCT 

gtggctcccgggcaagggactaagaggtgggctcctgcaaggaggaggccagagcatcaagcattggaccctgcttaggcaaagtc 

CCCAGGAGAAGGGAAAGAGGTTGCAAACTCTCCGGGGATTGCATACACAAGAAACCAGGTCCCAATACTGTTTGTGTGGAGGAAAG 
AACTTCCAGCTTCAGGGGCATCTCTGGGGGACCGAGGTTCCGTTTGCATAGCCCATTCGCTGrrTCCTGCCACCACCACCGACTGC 
75 TAGGGCCACTCTCTGCTTCCCTGTCTCTCTGTGTTTTGTTATTTTTCTGAGTTTCTCTCTCTGGGTTTTGTTTCTTTGATTGGGCA 
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CCTCTACTGTCTGGTTCTAGTTCTAGAAGCTGCGATCTCTGATTTTCTTTCTTTGAGTAGCTTTGACTATTCCGAGTCTTTCTCTG 

gtatccccctccgaccccgtgtgagtcccttaggactgatgtccccagagaactggctcactgaactgtgaagcccccagcctcca 
cctgccagcaggccgaggaaggggacttcctgcgggaatttgttcaaagtacctctgtgattttgtagatgtcctctctggggcct 
gccccctccacagctctgtccccagtcttgcccacacttgattcaggcgctgggcgtgtacagcccatactaggggtctcaggacc 
5 ccactaacatcatgttccacatttcaggcaacagcaaatttgaaacagtaaccttccttgctgaaatgcaatccatagaattcttt 

tgacgctctgggcttgacttttcttctcatcgttcttaggcttgggcattgtttaaaggcaagttccgagaagggatcgacaagcc 
agatcctcctacttggaagacaagattacgatgtgctctgaacaagagcaatgactttgaggaattggtcgagaggagccagctgg 
atatctctgacccatacaaggtgtacaggattgttccagagggagccaaaaaaggtaaggggttttcccagcccaggtggcaggat 
aaaggcattatggcactcagagagcccttcttcctagagacagtcacgtcctacctctgctgtaggttaagcccagatgtcctttt 
10 gcccatgtcctctctgttataagtgacaaccctgtggtgttagtataggatgacctggcagactttaagccccatgggtgtgtggg 

ttatgcacttgaaggcattattttcagttactccattcaattaggatctggatcaaatttccaaacaaaatctggaaaatccatta 
aatgtttacttacctaatatcctctagtaagcattttcaagaggagaaagcacatcccacaccccatacatattcacacttcttgt 
aataaaactgctagagtttctggtttaacatggcctgctagggtggttatgaatattcagatcttgagttccctctcttccaacta 
GTCT AC CTCAAG CAGTGCT CAGG AATCTGCATTTGGTT CCAACCAT ACAGGATGCCTTAACTAGGTAC CATCTCACAACCAG AAAC 
15 CACTTGGTGGATCACAGGGATCCTGGGTGGTGTTTCCTTCCCTGGCTGTCACTCACAAGTCAGCAAATGTTTAATCAGTTTAATGG 

caaagacaaatatctctctaagaaattgcttgaaaaacaaacaaacaaacaaaacaaaacaaacctaaaatacccgattggttaat 

AGGG CT ATG CATT CT AAGAATTAAGTG CAT AGGT ACTTTTAT AAG ATTT AAGTC AGTTCCTTGT CTTACTCTGTGTTCTCTCTTCC 
TTTT CCCCAAACACACAGG AG CAAAGCAGCTCACTTTGG ATG ACAC ACAG ATGG CCATGGGCCACCC CTACCCCATG ACAGC ACCT 
T ATGG CTCTCTG C CAG CCCAGGT ATGTGGTAGAC T CTTGGTCTTGTGGAAGGCTGG C CCATGCC CTTTTG ACTGGCTCCACACAGA 
20 GAGGCAAACACAAATGAAAAGTGTAGGGCTGACTTCTTATTTGCTATGGCTAGTACACACGCTGAACAAAAACTTGGTCAGAGAAG 

GATGTTTCAGTTCCAGTGTGGTGTCACTGTCCCTGACGCCACAGTTTTGTTGGGGAGTTTGATGTGTCCCACCTGTGGAGAGAGGC 
TTCCACTGATGGTCAGATCTTCTGGGAATCAGACCTTTTGTGGAAGTCAAAGGTTTTGGAAGTAGTACTTTATCATGTGAAACCGC 
AGAGCAGCTGACTTCTCTAGGCGTCCCTGATGTGAATTACAGTACTGTTTTATTCACTTTGGTGGCTTAAAAAGGGCAGATTTCAC 
TGCGGTATTCTTGGTGCCGTGTTCAGCCATATGATGAAGCCTTACAAAAATCACAGCTTTATACAATGTCCTCATTGTGCTTTCAG 
25 ACCCTCTATGGCTGTTTTTTACCTAGTGTGATAGACAGTCCATGTCACTTTTTGGGCAAAATGACTTGGCTGCTGGACAAAAAAAG 

GGGTTCCCTGAGGAGTTTGGGTGATATGAAATGACTCCGACACCCACTGATGTCTTCCTCTTAGCAATCCCTGTGCTCTGTCAGCA 
GGTTCATAACTACATGATGCCACCCCATGACAGGAGCTGGAGGGATTATGCCCCTGACCAGTCACACCCAGAAATCCCATATCAAT 
GTCCTGTGACGTTTGGCCCACGAGGCCACCACTGGCAAGGCCCATCTTGTGAAAATGGTAAGGA7TGTGCCAGGGCAGCAGACAGA 
AGAACAACCTGAGCTCGGGGTGTGGACAGCACCACAGGGCTTTTCCCTACCATTGAGATACCAGAGACACATCATATGAAGCTGCT 
30 ACTGTTGTTGTTGTTGTTGTTGCTGCTGCTGCTGCTGGGGTGGTGGGGTGGTGGGGTGGTGGGGTGGTGGAGTGGTGGTGGTGGTG 

GTGGTTGTGGGGTGTTGGGGTATGTTGCCTTGTCCTGTGAAATGTTGAAGTCCTTAGATCCATGATAGGCCTCAGTCTGTGTGGGG 
ACTTAACTAGAAGACCCCAGAGATCATTCCAAGTAGCTGAAAAGTGCCCCATTTTTAATACATAGAGAAAAACATGGATGACAACA 

aattctcaatgacagtaatgtcaattataaaactcgtctatattttgttttaactgagttatcccttatttccgatggtgattaag 

TTGGGGGGTTTGTTGTATCCCACCTATCTCCCTAGTCTGTATCTTTCTACTCTCCTGTAAAGTAGAGAGTTGTACCCAGTCCACCT 
35 CAGCAGGAAATCATTGCTAGTTCATGTCTCTTGAATAATAATGAGTCATCTATAGCTGTTCTTGGTACTAAGGAAGGAAGGATCAG 

AGCGAAAGTAATCCACAAAGTGTCTCTACAAATGAGTGCCCTGCCCGAAAGACCCACAGGGGTCCCCCCATGCTAGCTGGGCTCTC 
ACAGAAGAAACGCCCACTAACCAGACACAAAAAAATTTCACAAACTATGTTCAGTGAGACTTGGGTCCTTTAGTGTTTATTTAGGT 
GAGTGCACCAAGCTCCACCTCGGGTCCTTTTTTGGCTGTGTATTTTAAGGTAGAGTCTTGCTAAATTACCAAGGCTAGGATCrTCC 
TGCCTTCAACTCTTGAGTAGCTGGGACTACAATCTTGTTCTAACGGGCTGAACATAAAACAAGTTTTTAGGACTTACAAGTTCACT 
40 GTTTAAATATAAGTCTTGACATGGGTCGCCGTGCGAGTAGTTCTTTTATATTGTTCTGGCAATACTTTCCTTGTGACAATTTCATC 

AACACCCTCACTCAGTCTGTGCATGCTTACACTAATCTTGCTTTAGTGTGACATAACTTCTCTGCTGCCAGAGAACACGGTTCAGC 
CCCTCCCCCTAGCTAACAAACAGTGAGCAGAATAAATGAGGGTTGAATAATTAATTCATCTTTGAACTAGTCTTATAGAAGTTTGA 
ACTCTGACCCTGCTGGTAACTTGCTATGTGGGCTGGTGCAAGTCCCTCTCCTTCTGGGCCTCAGTTTCCCTATAGATTTGGAGTGA 

gccccaggtttccatccagagctgtactgtggctccttccttcatcaccctaatttttatcactggatgtggactttggactttgt 
45 cccataatcacacgttatgctgctagcaggtgcttagaggctgtcaggcttgggttggaggccatggcctctcccaactcaagagc 

ctccccgcactcagactcgatacttagacatcatctgatttttatttgcaaatgcaggttgccaggtgacaggaaccttttatgct 
tgtgccccacctgagtcccaggctcctggaatccccattgagccaagcataaggtctgctgaagccttggcgctctcaggtgagtg 
tggcgcttcctgtaaagctccgagggagggggcatctctcctctactgaggttgggtgaggatttagactctcgccttgcaggccc 
cggggtctggagtaggcatggtccaggctatgtggacatcacgctgagtcaaatacactattagaaatctccacagcagtaccagc 
50 tagccaaatactatttggacgatgtctttaaccttctacatcattacctgcccagttttccaggaatgtgtaaccaggctcctcct 

ccagccgacattctccattctcgcagtgtggaaaggctttataggcacaaaagaatgctgtttgtccttttagggtgtagggttgg 
ccacaaacaggtggtctgagttgcttccaaggaacactggttctgaaccctggtctctgagaagttcttatgccccctaaaggatc 
atataggtctgactccctcacaactttgacagaattgctgagcatgtgtggatgtgatctgattttaaagttctgttactaaggaa 
gcctgcacttggagatactgaccagcattttaaaagcccacactccgtggaagcagacatcttatgtccatttagtctttagatga 
55 tttttttggatgttttcaaatggaattattagaattctcatcatgccctcggctaccttaaaagcctctgactgaaaacatcaact 

gcattttgacaattttagacacttcccttgttctcgagggaggaagaagttttaaaatctagttccttccagctctgatgctcagg 
gagactttgtgagccactcaagaacagccgaggagcacatctgggcatcagggtttgtcacagacactagaatgctctagatcctc 
ttctggagcgccaaagacttgtgtgggtgccccaagagtaggaaataaacagctatttatatctctgcaatcttgtgattttggtg 
acattaaatgaaatgaaacctgccctaccactcacctcagatggccaacgccccctctctttgggtgcaccacttgtgctgttcat 
60 agctgcagctatcgaagacaccatgatgtgggctgtcagaacttgccattgaagaatacgaggcttttgtgggtttcttcttctag 

tttgcataattaattatcaaccctgagtgcacttttcagaaagctattctttccaggcattgttggggctccaaccaccagcacgg 
gtatctatctctgcctggggagccctttgcacacccagcttgccctttcggcccgtgggtggtattttaaagtggcttctgaaatc 
aacaaaatcatgtgtcaataaattcctgtcttaaagctgtagaaaacctagttgttgggttcttttcagagttgaacacgaagctt 
agagggatttcagggggttttacattaaccactggcttttagagcagttctcatcaatttcttcccctactccaagagagctgact 
65 taaaaataagaaaataaaggtatcattttccagagcccagaaattgttattttagtgcctgtctctaacatatctatgtgggtttt 

gttgttgtttggttttacttaatgacatcatggtaacaccttagggaagttccagagctgaggacactatttgcttttcttctaag 
atgtttctgtatttcttttactaatagaaatctgtcccagaggtcaactccaaaatcaaaattgagttgctggaaaacgaattcca 
attcggtagtattatttcatattgtagacaaaatgccaccactgttaacaccatcatccgaaaagccctcataacaggggtgtgct 
TTCT AATAAAATTTGG CTG AAAATTCAAGAAATATATACCTC T CC CCAAG AG AAGT AAATGGCCAC AACAACAT TTGAAAATG AT C 
70 GTGTTAGAGAGATCAGTTTCTTTCCACAAGCTTCTCTTAGTATTCTGTGCTTGAGGTCTAAGAATCTACAGGGAATAAGAGCAGCT 

AACATCTCCAAGACTTCCTTGGTCCTAGGATCTTTCACTTGTTCGTGGAGCATCTTGACACTCAAGTGTTCCACCTGCTGTCCTTC 

gtatcagtctagtcaccgagtttttggggctctgagcaaggtggcacctttttcaaatccatcagcactgactccagagttttgtt 
cacagactgccggctgcatatctgcctgtattaccgggacatcctcgtgaaagagctgaccacgacgagccctgaaggctgccgga 
tctcccacggacacacctatgatgttagcaacctggaccaggtcctgtttccctacccggacgacaatggacagaggaagaacatt 
75 gagaagttgctgagccacctggagaggggactggtcctctggatggctccagatgggctttatgccaaaagactctgccagagtag 
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gatctactgggatgggcccctggcactgtgcagcgatcggcccaacaagctagaaagagaccagacttgcaagctctttgacacac 

AGCAGTTTCTATCAGGTAACACACCTCACAGTCTGTTAGAATGGAGGTGGTGGTGGGTGCTGGCTATAAAGGTCTCAAATGGCAGT 
GTCTGCCTACCCCAGACAGAGGTCTTCCTCCTGAGATCTGTGAGCTCATGCAGAAATAGAATTCCTGCCTGATTCATGCCTAGCCT 
TTGTCTGTTGTGTACTCCCCTGATTAGCAGAGGGCCAGAAAGAGGATCCATATTTGCTGGCCAGGATAGACACTGGTGTGGGTTGA 
5 TCTCTTAATTTATCATCATTCTTTTCACTCTAGGCTTTTGTTTTGTTTGTTTTGTCAGAATATATGTAGCTCAGGCTGGCCTAGAA 

ctcctgcctcgggattttatctgtacaccagcacatctggccaatgaattaaaatgtgggctttcagcggcatgtgccccaccccc 

AGAGAGGTTTCACTGTGTTGGCTCTCTGCTCTCAGCAAGTTTATCTGCTGACACCTCAGCTCTTTAGGGGTTTCTAGAAAAATCAA 
GAAGGTTAGAAACACCATCTTAACATTTTTGGTTATGAGATGTGTCACCCTTATAAAATTGTCACACTTGCGAGGCAGGACCAAAG 
CTGAGAATGTAAGGAGCAGATTCAGCGAGGGGGAAATTCGGAGAAGAATTTGGTCTTATCTCTGGCATACGAAGGCTTCTAATCAT 
1 0 ATTTTCCAGAACCTGTACTTCTTATGGTATGATTTTTGACTTTGGGTAGTTACGTTAGACCAGGG CTGGCTTATATGAAGTCATTA 

GTCTTGCCACTGGTGGGTACCACCCAGAGGCCTCCCCTAGAAACGTAGCCGAGGATGCCTTTAAGGAAGCAGGCTGCTCTGCTGAC 

tgctaattgtcattccctcaccccatcatatcctaagcttgctttcttcccaatgcccttcccaagcagctcacagctctggcttt 

CCTGTGCTTTCCTTTTCTTGAACCGGGACTTGCCTTGCTCCTTCTCATCCATGCACACTGTGATGCTTTAAAATGCGTGCACACTA 
GGATCTGGCTAAATCCACTAATTAGCATGCATATCACCTTGCCTGTCTATCTTTTTTTAATTTGGTAAGAACATTACTTGAAATCT 
15 ACTCTCGATATTTTTTTAAGCACATGGTCCATTCATTATTAGTCATGAGGATTGGTCCTTGAGCTTGTGTTCAGCAAACTCCTCAT 

GTCTTAGTGACAGTTTATATTCTTTGACCCACAGCTTCCTAGCCACTTCCCACGTGTGGTGACCGCCATTTGGCGCTACTTTTATG 
AGCTCAACTATTTTGGAGTTCGCAATGCAATGGAGCGTCACGGTCTTTGTCTTTGTGTGCATGGGTAATTTCACTTGGCATGATGT 
TCTCCAGGCTCATTTGTGTCATTACTAATGACAGGCCTTCCTTCTTTATAAAGGCTAGGGATATTCCACTGGGGTATCTGTATCGT 
GTCACTTTCTCTTTATCTGTGTATCACTGTGGGTACTTGGGATGATGCCTTGTCTAAGCAGGTCTGACGGGTAACGCTGAGTGGGG 
2 0 GAGTATAGCTGTCTCTCCAAAACCAATTTGCTCTGCCTTGGTTACGTTAGACCAGGGCTGGCTTCTATGAAGTCATTAGCCTTGGG 

TCTGCACACAGAAGGGGACTGCTGAGTCCTCAATGTGCTGCTTCCTTCTGTTCATTTACAAAGAAGACGACAAGCCCTAGTGTGCT 
TGGTACTAGTGGTGTTTCCTCAGCCTTTTGAGCTCCAGTGGCCAATATTTGTTTAGGCTCATCCAAATCCTCTTTCGTTTCCAAAA 
ACAAACATGCTCCTTGCTAAATATCCTCCCCTGAGAGGTGGGACACAGAAAAGAGAATCATCTCAGGCTCCAAGGTGTCTCAGGCT 
CCAAGGCGTCTCTGGCTCCAAGGACTGATGAAGATCCTTGGAGCTGGGTGTGATCTAAGCCTTGGTCAGACAGCCTTTGCCTCTCT 
2 5 TAGAGTGAGTTCTAGTGTTTGTGGTCCAAGGCAAAGAAAAATAACTTCTGGAGATGGATAGGTACACACATCCTATATCTGCCCTG 

GGGTCTGGAAGTCCTATGTGCCCTCCAGAAGGCTACCACTCACTCCCTGCTTGATTAAGGTAGCTCAGAATAGTGACAATTGCCAG 
CGACAGGGCTTTGAGGTACACTAAGTCTTGGTGTGCCAAAGAGGATCCAATTTGGCAGGAAACAAATGCCAAAACAGAGCAGACAC 
CTTGGACTAGAAATTTGCTTCCTAGGACTTATTAGTTATTAATGAGTAAGGGCTATTTCCCTTTGTTCCCTTCTTCTCTAGTGGGG 
CCTGTTGTTTTTGCTGTCCACAGTCCCCAAGCCCCACAGAGGCTCAGGGAAGATGACATTGCTGCAGAGAGGCCCAACAGCCTCAG 
30 AACCTAAGGATGCCCACCCAATGGTCCGGGAAGAGCAGGCTGAGGTGGGCTTTCTCAGAGAGTCGCATCCCTTGCTATTCTGACCT 

AGCCCCTCGTAGGTGTCTTCCCGGCCACAGTGCTATGCACTTTATACAGTGTGCCTAAACCCCTGGGTTTGATTTAAATTCTGGAA 
GAAGAAAGAGAAAGAAATGCAGGAAGTCAGTTCTGTGAGCTTCTAGAAGCAGTTCGGTTGCAGAGAGCAGTGGAAATCTTTGATGT 
CTACCCATTCTGGATTTGCACCCCACTAGGGACAGTCCCCATAGGCACAGTTGAGAATTCATATCTGATCAGGGCAGAGTCTTCAT 
GCCTGCTCTGTGGAGGCAGCTTTTTAATGTCAGTTCTTTGATGCAGACAAGACCTGGGAACCTAGCTCTGGGAGGAGGAATAAAGG 
35 TTAATGCCAGTGAGTGGATGTGGCTTTCTGCTTGTGCTGGGGGAGGAAGCCAAGGCCTTGCACATACAAGGCAAGTGCTCTGCTCC 

AAGTGGCGATGCCCCCAGCCATGGGCAGGTTTCTTTTCAGCAATCTTGTCTGTTTCATGTCTCTCAGGCAGGACTAGCCTCAGCAT 
GACATCCTTGTCAGAGGGGCTTCATTGGTCCCCTTCTCCCTGTATCATCCTGTCCCCAAAGTGAGATTGAAGCCTACTCTGGTTCT 
CCAGTTTTGGAGTTTTAGACCTAGTGCCAAGTAGGACACAGCTGCCAACAGCTGGTGAGAGAAACAGATGCTCTTGGTGCCCAGAC 
ACCACGTGGCCTCCATGGTTAGCTAGTGAGGTTAAAAAAATAACCCTGGGCCATCAGAACATTGTGACTCTTTACATTAAAATGTC 
40 TCCTTGGCCTGTGCTGATTGCTTGACTCAGCATGGCTACTTTTCTTTTTCTTCTTTGTCTTCTTCTCTTTGACCTTGTGCATTTCT 

GTGAGTGTAGTGCTGCAGACCCAAGTTCTTAAGGTTGGGTCATGTTCCTTAAGAGTAATGAAGTAAAACCAGTGCCAAGTCAGGAG 
ATCATATGTGAACTTGACCATGTGATTTTGTGTCTAGGGTCTGCTCTAAGGGCTGGACTTAGGGGAACAGAGCCCGGGCTCTCCCA 
AAGCAGACTTCCACGTGACTCTGGCTTTCCGTTCACCCGCTTTACCAGGTGTCTGAACAGTTTGGTTTTTTTTTTTCTTTCTTTCT 
TGTGGGTTTTCAGAGCTGCAAGTGTTTGCTCACCATGGCCGGCCAGCACCGAGATTCCAGGTGACTCTGTGCTTTGGTGAGGAGTT 

4 5 TCCAGACCCTCAGAGACAGAGGAAGCTCATCACAGCTCATGTGAGTACCTGGTTACATCACCCGTAAATCACACACTGTGGAGCTG 

TCCCTTTTAGAGAAGTGGCAAGTGACGAGTAAATGTCAGCTCACCTGGGAAAATAGATGTAGACCTTAAAATAGrGCAGGAGGAAG 

CAGGCTCCAGTGAACACCACAGCTCAGGGAGGCACCCGCAACCTACTTCCAGACAAATTCTGTCACCACCGAATCAGCAGGGCAGA 

TGACTTGGACCCAAGGCTCTGTTTGTTCTGTATTCTTTATTGTTTCATACAGACAGTTACCTGCCCTTTTATAGGAATTTTCAATA 

GTTGGGACCAAGTACTGCCCTTCGACATCTCTGTTTCTTGTGTGGTTTTAAAGATGCTGTCCTTTCGAGTAGAGTAGCACTTTCTC 

5 0 CCTGGGAGGCTGCCTGTTATGTATTATGCTTCATCGTGCCTCCTAACTTCAGATAGTTCCCAGACCCTCGTTTTGTTGCTGGACTT 

TAGGGAGTTATTTAACAGTTGGACAAGGGAGGTGGAGGAGGCTGAGTCTTCCCAGGAATCAGGTAGGTCGGTCTATCCTCACAGCT 
AGGGTTTATTCGGATAATGTTCATCACTCACTTAATAATTAAAAGGTAATTCTGAATACATGATGTTTTTTAATTAGAAAATTTTA 
CTTAATTACATATCTTGAAAAGTATGCAGTGTGGAGTAAAGGTTGTGTCCCAGATAGCCACAATATCTCAGTGCAAATGGGATATT 
AGCTCTGATGATATCTCTTAGTGGAGACTGAAGACTAGGCATACAGCGCAATGGAAGGCATTTGCTAGGCAGTGGTAAAGCCCTGG 
55 GTTCTAAACCCCGCCTAGGATGGGGGTTGGGCACTGATGTTGAACATCCAGCCTCCCTTCTCGGTTGCAAAAAGTAAAATCTAAGA 

AGCAACAAACGGGCTGGAGAGATGGCTCAGTTGTTAAGAGCACAGGCTGTTCTTCCAGAGGTCCTGAGTTTAATTCCTAGAAACCA 
CATGTGCCTTACAACCATCTGCAGTGAGCTCTAATGCCATCTTCTGGTGTGTTTGAAGACTGCTACAGTGAACTCACATACATATA 
AATCTTAAAAAAATAAAAGGCAATGAAACTATGATCCTGGCCTTGAGCCTTTTCTCAGTTCTAACTGGTGGTTGATATCAAATGAG 
ACTGCAGATGTGTGGATGAATCTAGCATAGATAAGCAGTATTTTTTTTTTTAAGGTAGTGAGTAAATTCTAGCATAGATCTCATTT 

60 taaggactttgggtgcagtggggctccgcaaaaagggagcaacaatagtcatataggcaaagggcctcaaaatgctgccccgtggt 

CCACAGATGGAAAACATACATGGTCACCCATGAACTCTGCTGGTCTCCTTATTACAGACTTAATTCATATGGGTGCTTACAGAGGA 

atcctaccagacatcacatatcaaataacaaagaggcttgatttattgatgattggttgttacagagcacacagcctgacttggtg 
aggctggctttgactggggatgcaatcgatgcttataaacaaactaggtccatcagagccagcgagctgctgtcttgtggctggcc 
agctctgtcttctacttgtggttcagagttctgtctatttcacagtcatctggttcttcaggatgagcccttctgtcagactcatg 
65 agcctcacttacccagcatgttacttagccttttaatttggtcatctcattcaataatgtccagttaactcattcgctaaatatca 

aatccaagaggtg attggtttcaaaatgccatatttat cttctatt at agaatcaagagttctttttccagggtttttaat tccag 
gtattataagagcaaatgaaactggtttttcaaatggctctgaatgtgaactgcttcactgtgttatgttatcctgtgcagcttgt 
aggtttttacttagagtcctagggtcatttcatgatgtcccaattgtatggtgttgagaagaatattctagtgatgtctttttttc 
ttaaatgtcttattaaaggtggaacctctgctagccagacaactgtattactttgctcaacaaaacactggacatttcctgagggg 
7 0 ctacgagttacctgaacacgttaccactccagattaccaccgctccctccgtcattcttccatccaagagtgagaagaaatactct 

gacagggcagccggctgctgccctttctctttggaagagctaagaagtgagtgggtttccacttgaagacaacaacagggctttgt 
gaggaaaaacagctgtatctgctcaacagaggagcttcccccagaagagtgcctgtcatccaggtcttgacaagtgccaggacttg 
ggtgactgtgccctggcttataactgtgaaacttgatcagtgttgtgtttacatgtacttgaatgctggctttagcctggtataga 

TGGACTTTTGCrTGAAGACTGAAAACCTGTGCCAGCATGAATCCCTGACAAGAGAAGACATACGTATTATTGGTCCATTTCTCAGG 
75 GAAGTAAAGTCTAGACTAGAGACTACGCTGTCCACTCACAGAGAAACGCATTCCTGGATAGAGGAGCTGTAGGTTGCCCAGATCAT 
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gtccactgagtgaagggacttggttcttaggtccagtctaggctatcatgtcctgatcctgcactctctctgagtagaccctacat 
cctgtttgctccctcttcttgcccttccctaaaagccagctggtggactcttgttgccacatacttgagccaaaaaaccatcaggg 
acatataagatgagacatgtttgcatctcctctgatctaacaacggctacaaagttttttgttgttgttgtctcccctttctgttt 
tgcctctcattctttagaattgttgcttttttgtaaagaaaggaagagagagagaccgaatatactagagatagatttttaaaatt 
5 ctgtgccatttccccttctatttgttttgttggccatcagtggtccccatggcaacactggaagggcggagcctttgagcaggttg 

ggaactgtcccggacaccagtggttcagtgtacagctgtagactcagtgagctgtttctgcttattttgtatattagatgcttcct 
TGTGCCAATAATAGT rTGACAGAGTCTCAAAGCTACCGGGCTTCTTTTCCAACAACACATTCTTTCACAGAATCCCAAAGAGTCTC 
ACTTGCCTTCACAACCGTCTGATCCTTTATTGTTACTGTTTTGTTTAGGTGGCTTTGCCATGCTCTGGGATTTTTCTCCTACCACA 
ACATCATTCCTGACTCTTTCGGGCTCAGAAAGAGTTAAGCGCTCTTGCACACTTGGCACTTACTTCTTTTTAATTTTTTTTTTAAC 
10 ATGCCACTCTTAATATTTCTTCTTAAGTCTTTCAGCAGCATACATTCAATAAGCAATGGACCATTGGGTGTCTCATTTCATTGTTT 

TATTTTTAAAAAGGAACCTTTGACAAATAATACACATTACAGAAAATGGAAGCATTTTTCATAGAGAAGGTAAGAACTGAAATGCA 
TTTTATGTTCGAATCCTCCTTGCTAGTATTAGCCCCAAGAGTTCAGTCTGTCCTTTAAGCATGTTTTAGTTTTCAATACATATATA 
TGAAGTTGCCCTTTCTTAGAGAGAGAGAGAGAGATATGTGATGACACTCTTATGTACCCAACTATACAGATTTACCTCATCTTTTG 
AGTGGCATGTGGACTTCCACTGCTATGTGCCTAGGTGCAGTTTAGACATCTTCTTAGCTACCCATCCCAGCAGCCCACTGAGTCTC 
15 GTGAACTAAAGTCACTTATACATCTTATAGATGCAAAACATTCTGGGGTATATTATCCCAAGGGAAGATGAAGGCAAAATCGGGAA 

GCACTCTTCCTGAGGCCCCAAGCCACAGCTGTCCTCCTGGAGTATCTTAACCATATCTGGCACTTCACCAAGGTCCCTTGCCTGGT 
CCTGTATGACCATGACTCTTCAGTCCATAAGCAGATGCTTTGTCTCAATTGCCATGTGAAGTCTTTTGGTTTTTGGTTTTTTTCCT 
TAATGTTAAGCTGTTTTAACAGTGAAGCTGAATTTTCTGGAAAATGCTGTATGGTTCGAGCCCCCAGTTCATGTTTCACTTTACAG 
CCATGCATGCTGATGCCTTCCATCTTGACAAATGGAATGATGGGTAAACACTCCTGACACAAAGAGGAACACCTTCCTCGTCCCTT 
20 GCTGAAACAAAGTGCAATGCACACAGTAGAATTTAGTTTGCTTGCACTGGAAGATGCCGTTGAAGAGGTAGGCTGAGGAACACTGT 

ATCCTAGGGAGAAAATATGCAAGTCTCACGGGTGCTTTCTGTTGGCTTGTTTCTGGTCCTTGAGCAGGCTTAAGTATCTAGTTTCA 
AACTAGAAGCCCCAAAGCCCTCAGTCGTTGTCCTGGACAGAGTTGGTAGACCCCACCTGTAGAAATCCAGATGCACTCTGGGATTG 
GAGCACAGAGAGGCTTGCTCTATCGTGAGAATGCCCAGCCTGCAGAGGCCCAGGTGCGGTGCCTGAGTGGCTGTATGCCAGACACA 
GGAACGCCAGCAGGCTGAGTGTGGTGACTGATATGTGAGGTGCCCTTGCCCTGCAGACAGGCTGAATGTGAGCCCCAGCAGCAGAG 
25 GATTCTGAGAGTCAGGGTGGTGTCATGTCC7ACACAGGAAGAGCCTTCAATATTACTTTTTAAACGAACTTTCCCCATTGCTGATA 

TTTTGATAAAAACCCACACAAGGTTTAATTACATGCCCCCTCATCCCTCTCCACACAGTCTTGCCCATCCCACTGGTGAATTGTTG 
TTGTTCTTGTTGTTGTTTTTTGTTATTGGTGAAAATTGTGAAATTGTTAAGGTCTCTGTTTTTGTTATTTATCTCCCTAAATCACA 
TGGCTGCTGCATACATTGCAATGTTGCCCTACCACATGTATGTTTTTGCAAGTTGCTTCTTCACTCATTGAAGAAGCCTGCACCGT 
AAGTGAAACTCACTTAGTCCTTGCTAATTGCTGCTCACTGTCACGTGAACGCAGAGAAGGCTGATTTTCCTGGACCCATTTTCAGT 
3 0 GCTTTGAGGAACATGAGTCCAGAGTATATTGAAGTAGAAGACAGTGTTTGGCAAGCCAGTTCTTATTAGACACTGCTACAGGCTTC 

ACAATCTTCAAGGTGGACCCACCTCATGTGGAAGGGCATCATTGCCCCTCTGCTCCCATGCGCTGTGCACCCCCTTCACAGTGAAA 
GACCTGCTGGGGACCAGGACTCAGAGATCTCTGGCTTCGAGCTCATATCTTGGCTTCCTGTCATGTCTAAGCCCGACAGGAAAGTG 
TGGCACCATCCTGCCTGCGGCGTTGGATGGATAGGCCATGGATTTTGCTGTAAACTTGCTTCACAAGGAAAGCTGTGTGTTTTAAA 
ATATTTGAT AAATAAAGGATTTCT AG AAAG ATTGACTG AGG AG CAT ATTT AATACCATCCTCACAGC C CTTG AAACACTTCCT CT A 
35 TCTGCTGGGTTCTTGGTGAGGCTGTCAGTGGCCTACTTCCTTCCTGGCTGCCTGTGAGTCCCTGAAATCAGATCTCTAAAGTGTTC 

AGCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGGAGGTTCTAACTCATGGCTCTCACCATTCCTTCC 
AGCATACTTTTCTCAGATCACTATCCCCCACTGTTCTGGCTGTTTTGATCCTTAGTCCCAAAGGAGAGGAGGCAAAGCAAGAGAAA 
GTATG AAAT CGTTTCT CAGTGG CACAGAG ATGC CACTG AAAGGTG AAGTGCTT AG AAAG AAAGG ATGTTCTAT CAT CATGAG AGAG 
AGCTGGCCAGGTGAGCAGGTGGGCAGAAGTCTTCCAGGGAAGAGCAGGGTACCTGTGTAGACATCNNNNNNNNNNNNNNNNNNNWC 

ATATCTAGTGTGTGAGTTTACCTACTTGTAGGTACATGCACATGCAGTACTTGTAGGGCCAGGGAGGGGGGTCTGATCCCCTGTAA 
CTGTAGGTACAGGTGGTTGTTAGCCACATACGCGAGAACCTGGAACTCCAGTCCTCTGGAAGAGCAACAAGGACTATTATCCAAGT 
TGAGCCATCTCTCCAATTAGGGAAAATATTTTTTAACTTGTTTTAATGGTTTGTTTTATACTTTGATTTCCTCTGAGTTTGTTGTC 
ATGAGGGTAGCATATAGTGAGCCTGCACTCTGATAGGAGAGATTCCGGGGGAGAGGCACAGGGTGTCGGTAGACTCTTGGGTATCC 
45 CTAGGAGAACCTTGGCTGAAATTCCTCTCTGAGAAGCCAAGTCAGAGAATGCCGTTCTCAGCTGTATCACACACACTTCCTGACAT 

GGCTGTGAACTTCCGTATCTTCCAGTGTCATAGGAAGACTGTCAGCCCAGGATAGGACTGTGGCCTGTGAAAAGCTCAGAGATTCA 
GAGATCTGAGAAAAGCATTTAGCAAGGATCTAAACAACATATTGAATTTACTAAATAAAAACCAATTGCTCTACTATTCCTACTTT 
GGGAGCTCTGTGTGTCCCATAAGTATAGATGGGCTCAGGCCAGCATGCACAGCCAGGATTTCTCCAGAAAGTTCTACTACTTGAAC 
CTAAGCTTGTTTGAAGAGATTTTGCTGACTTTTGAGTTCTTACATGATATTCCTATTCCCACAGGGCTTCTGGTCTTAGACTTTTC 
50 TTTCCAGTTACAACTTTGGTTGTTGGATTTGGTTTTCTATAGTTGGTAGTATTAAGACAAATACAGGGTTTTTCACATGGGCAACA 

CTCATCCATCCCAGAAACAAACAAACAAACAAACAAACAAAAACATGGCGTCTCCTACATGCCTTArTTCTGGGAAGGGACTGCAA 
GGTTGGTTGTAATATCTCATGTTTTCTAGCAGAAATGTCTTTTAATAAATGTCTAGTTAGGAATTATAGGGCACCCAAGGATGTTT 
CTTCTACAGCCTAAGCCAGGGGCCAGAGGATGTCTACACAGGTACCCTGCTCTTCCCTGGAAGACTTCTGCCCACCTGCTCACCTG 
GCCAGCTCTCTCTCATGATGATAGAACATCCTTTCTTTCTAAGCACTTCACCTTTCAGTGGCATCTCTGTGCCACTGAGAAACGAT 
55 TTCATACTTTCTCTTGCTTTGCCTCCTCTCCTTTGGGACTAAGGATCAAAACAGCCAGAACAGTGGGGGATAGTGATCTGAGAAAA 

GTATGCTGGAAGGAATGGTGAGAGCCATGAGTTAGAAAGAACCATAGCTGCAAGATGAGAGAACAACTCCATGGTTAACGGTGTGG 
ATCAACACCTGAAAATGATGGAGATGCTGAGATGGGTCTGATCAGAGCTGACTGTGGGCCAGAACTTACACACACACACACACACA 
CACACACACACACACACGTGCGAGAACCCCTCACACACACAGGATGGTGGGGCAGAGTTTAGGTACTAGAAGCTCCTTCAAGGGTG 
CATCTTCAATAATAATCTTCAATTATCTAACTTTTCTCACACTAGACCCCACCTATCAAAGGTTGTACTTAAGGTTGTATCACCTC 
60 CCAGTAGTGCTCATCAGCCACAAAAGCTATTAACATTGGTATTTACTGTTTGTGTCTATGGCATATCACTGGTCATTCCTTTTTTA 

TTTTTTT AA C T T TTTAT T GA TTGTTTATG AA TTTC A C A TC A T GTA CCTC AG TCCC A C TCAT CT CCCA T CTCTTCATATCCACCCTC 
CACCCTTGTCACCTACCCGCCTCCGAAAAAAAATTTTTGGAAGCTGCAGTGTGTCACAGTGTGTCCCACAGTATACCCTTTTGTCC 
ACACTTCCTTATATGCAAATGTTCATTGCAATGAGTCATTGGTCTGGTTCAAGGCCTCTGGCTTCTGTTACACTGTCAATACTGGA 
TCCTCACCAGGGCTCTTCTCATATAGAATCTCCTCCTGTTGTCCTATGTCATGGAGATCTTGAAGCTTTGGGCCTGTAGTACCCTC 
65 TCCTTCACATATACCAGCAGTTCATAGATGGCATAGAGCTAACTCAAAACCCTGGATCTGGGCCTGGGTGGTAGCTAAGTTGGTCA 

GCATGCCAGCTCTCCTGCACCCACACCACCAGGGCAAGCTCTCCAGGAGTACCCTGGCTAACTCACCCAATGCCACAGGCATCTAG 
AGCCAGAGCAAGCTTTCCAGCTCTGCCGTTGAAGCTCACCCACACCAACACCAGCAGAGCCAACTCTATTCTGCTGCTCAGGCAAG 
GGACAGGACTCACTTTCTTTAGTGTTATAGCTAGTGAGGAGCAGGGCCAGCTCTCCTGTTCTCATGGCCTTGTGGCCAGCTTCCCC 
TTCTACCTTAGGTGGAGAGGGGTAAGGTGGAAGAGGAGGGCATCTCCTTCTTGCTCATGCCACCCCACAGTAGACAAGTTGTGGGG 
70 CCAGCTCTCCCATGCTCATACCCACAGGGCTGGCTCACTTGCACCTCTGCTGCCAGGGTTGACTGTACCGTGCTGCCCTGGTGAGG 

TGCAGGGCCCACTTTTCCAAGTCCTACAGCCAGTAATTGTCAGGGAACAATGGCCATTCTAAGAAACACACATCACTGGCAAAGTC 
AACCACTGTGACATCAACAGGATACAACCTAGAGTCGTTAGATAGAGGAAACCTCAGTTAAGGAAACGCCTCCATGATACTGGCTT 
GAAAGCAAGTCTGTAGTGCATTTTCTTAATTAGTGATTGAAGTGGGGAGGGAGTTAAGGTCCTGGGGTCCTGGGTGCTATGGAAAT 
CAGGCTAATCAAGCCATGGAGAGAACAAGGCAGTAAGCAGCACTCCTCCACAGCCTCTGCTTCAGTTCCTGTCTCCAGGTTCCTGC 
75 CTTGAGTTCCTGCCCTGACTTCCCTGGAAAATGAACTACAAGCTATAAGCTGATATAAAACCTGTCTTTCCCAAGTTGTTTTATCT 
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GTCATGTTTT ATCACAG CAAT AG AAAC CCTAACTAAGACTTCAT AAACT AAG AGTCAAAGGAT AG AAAT CAATCT ACT AAGC AAAT 

ggaagctaaaacaaaactgttagaaccatcttcatacctgataaagttgagttgaaaccttcaaaccaaaaatagccagaagagat 

AAAT CAG AT CACTGT AACGTTACTG AAAGG ACAATT CTT CAGG AGC AAATAATAGAG ACACT AC C ACAAT ACT CTT AG AT CTG AT A 
AACATTTTTAGCAAAATAACTGTATACAAAAGCAACATGCAAAAACCAAAAAACAAAAACGCCATAGCTTTTTAAACATATAAAAA 
5 CAAG AGATGACCTAAGAAAGAAG AAAATAGGATAACTACACAAAAATACTAGGG CTCATGTTCATTAAGAAACCTTAAAATGCACA 

AAAAACCGATCCAGGTACAACAATAGTGGAAGATGTCAATAATTCCCACTCAAATCTTTTTTGTTTGGTTTGGTTTGGTTTGGTTT 
TGCCAGATAGGGTTTCACCATGAAGTCTTGCCGGACTATAACTTGCTATTCGATCAGACTGGCCTCAAACTCACAAAGGTCCACAG 
GTTAGGGTTAGGGTTAAGTTCTCCTGCCTCTGCCTCTGGATGCTGAGATTAAAGACTGTGACACCATGTCTAGTCTCATCCTTAGA 
TAGGTGTCTGGGATGGTCAGCTTTAATTGCCAACCTAATAAAGTCTAGGGTCAACATGACCTGAGAGGAGAGTCCAGATGAGTGAC 
10 TGTCAACATGGAGTGTCAACAACTTTGGGCAAGCCTGTAGAGAATATCTTATGTAAGTTAATTGATGTAGGAAGACCCAGCCCACT 

GTAAGTGGTACCATCCCCTTGGCAGGGTTCCTGATCTGTTTAAGAGTGGGAAAATGAGCTGAGAACCAGCAGGTATGTGTGCATTC 
ATTTTTCTCTCCCCTCAACTGTAGTTTTAATTTGACTTGCTGTTTGAGTTGTTGTCTTGGCTCTCCCAAAATGATGGACTGCAACC 
TAGAATTTTAAGCTGAAATACAAACCCTTTTCTCTCTAAGTGGTTGTGTGTGAGAGAGGGAGAGAGACAGAGACGGAGGCACACAC 
ACACTCAGAGAGGGGGGAGAGAGGGAGAGGGGGGGAGGGAGAGAGGGAGAAAGAGGGGTATTTTTTAAAATTACAGGAACAAAAAT 
1 5 GAAACTAGGAGTTTCCAAACTAAAAGTAAGCAAAAAAACTTCACAATTAAAACATGTCAGGTATCAACTGGACTTAAGAGGTATCA 

AACAGACTGGTCCATCTAAAAGATACAAAGTATACATTATTCTCCTTTAGCCATAGAATCTTTTTTAAAACTAACCTGAATCTGTT 
GCCTACCTGTGGATCCTGTTCTCCTAACTGAGCTGCCTTGTCTTGCCTCAGTGGGAGAGGATGTGCAGTAACTTGATGTGCCAGGG 
TGGGGTGATATCCAGAGCGGCTCTCCCTATTCAGAGGAGGAATAGGGAAGGGGCTATGTGAGGAGGGGCCTGGGAGGAAGGGAGGC 
TGTGGTCAGAATGTAAAGTGAATGAATAAATTAATTAATGAAAAATAAAACAAAACAAGACAACGCACATTATAAACCACAAAACA 

2 0 ATCCTTATCCATCAAAGGAACATTTGAAAACGCTTGCACTGCATTATACCATAGTAGAATAAAACTAAAATTAAAAAGTAACAGCA 

ACAAAACCAACACACATTCTAGGAAAGTGAGCAATGAGTCATTGAAGAAGCAAGGGAAGAAAAAATTTCAATCCCTAGAGTCAGAT 
GAAAAGAACTGCTCAACTTACTAGAACTTCTGTGGCACATCTAAGGCATTCTGCAAGGAAGGTGATGGTCATATGTGTTTATATTA 
GCAAAAAGTATCAGGTAGACCTCAAATACATAATTAAATAATGGGGGGGGGGAGAGGGAGAGAGAGAGAGAGACCAAATTTGTATG 
CAGAAGATTG C AAGAAAAAT AAAG AG AAGGT C AGAGAT CAATTAAATGG AGACTAAG AGAG CAATG CATACAGCCAGT C AG AG AGT 
25 TGGTATTTGAAGAGATAAACAAGTTTGATAATCCTTGCAGAGCAAAAAGGAGAAAACTCTCAGATGAAGAAAGTAAGAACAAAGCA 

TGGGATCACTAGGGAATACTTTGAAAATTAATTTCAAAACCTCAGAAGTCCAGAGGAAATGGATACATTTCTAAACACATATGGTC 
TGCTAGAGTTAAATCAGGAAAATACAAGCAGCATAACTGGACTCAAAATAACCAAAATAACAACCAGTTGTTGAAGCAGTAACTAA 
AAATCTCCACACAAAGAAAAGTCTCAAACTAGATAGATTCACTGCTTAATTCTACCAACCTCTTAATGAAGATTTAACAGAATACT 
CTTAAATAGATTCACCAAATAAAAAGAGAAGGAACAAGACCAAAGTCATTACACAAAGCCAATAAAATCCTGATTCCAGAGCCAAC 
30 GAAGGATACAACAACAAAAACTGAAAACTGTAGACCAACTTCCTTTAAGAATTCACAAGCTCTTTAAGCGCTCACCTTTCTTACTC 

TCTAGCTCTCCTTCTCTCTCTCCCTTCTCCCCCTCTCTCCACATGGCCTCTCTCTACCTTCTCTCCTTCCCCCTGCCTTTCTACAA 
TAAAGCTCTAAAACAAAACAAAAAAAAAGCATTCACAACAAAATACTTGCAAACCAAATTCAGAATCCAATAGACAATGCATCTTA 
ATCGAGTTACTTTCATCTCAGGAAAGCATGATTAGTCTAACATATGCAAATCAATACATGTATAAGGACAGAAATCAGAAGATTAT 
CTCAAGAGATGCAGAAAAGGCATTTGAAAATTCTCAATATCACTAGACATCCCGAAGAAACTAGGAATAGAAGAAACATTATAAAG 

3 5 accttgtaaaagcttacagctgactaaatggggaaaatccaagaggatttcttctaaactctagaacaagacaaggtcctcactgt 

gtctattattattcaatatactgcttaaagtcttagctagagcgacaaaggaggtggaaaaataatgggaatataaataaggaaga 

agtcgaggtatccttatttgcatatagagctatccctatttggagacagcatgcatacatttaaactctactcaagactccaccaa 

aaacctcttagatatgattaaatagtttctgcaaagtaacaggatacaaaaccatacaaaatcagtagcttttctatgtagaaata 

tgaaaccacctaagaaagataagttaaaaaaaaaaactattcacaagagcttcaaaaagagttagatgtgaacctaataaagaata 

4 0 tggatgcctctaaagtaaggcctttaagacactgaagaaagaaattaaaattgatattagaagatgcaaatgtcttccatgcttat 

ggaatggcataagctaatattgcaaaactaactggaccactgaaagggaatatagtttaattcagtgtccaacaaaagtctaatgt 
ttttgacagaaattctaaagttcgtattgaatcatgaaagtcattaaaaagctaaagcagtcctgagaagaaaacaatggtgaagg 
gatcgaactatctgacttcaaattgtaccacagcaccacagtgacaaagacgttggtactgaacagattaaaccaacagactggat 
tagagtaaccagaaattagagcccacacaactgtagccaaatagtttttgataaaggggtcaaaaacatacatatatacgttagaa 
4 5 aaaaagatagcttctttaaataatactaggagacccagatagccacatgtcaaagaatggaatcggattagtgtgtatcgtactgc 

acaaaaataaatttgtaattgatcaaaatccttaatataaggtctgaaacactgaaacttctagaggtaattcactcaagacagaa 

GNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNmn^NNNlWNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNtWNNNNNNNNNNNNNNNNNNNN^n^NNNNNNNNNNNNNNNNN^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

taaaactgtccccagactcagaaaacaatcaccaacaaagcctggcaaggacaggggtggagcaggggctgactccttgtcagtgt 
tagggcaagtgtgaacccatatggcctctatggagatcagtatggaggtttctcaaaaacactaaaaatagaactaccaatgaccc 
agtcttttaaatcctggaatagaccaaaggatcctaagtgcaatcaagagatgtttgcccatccatgtttattgccgacctattca 
55 caaagggataccctgagtgagacaaagaggagactcaaaggaataaagaagaggtaactacatggtagacatagaaaagatttaat 

gggttgaacaagttatgagtggtcagggaatgggccaaagttcatggacaaggcattaataataaacaattagtctcagaggtgtc 

TTTCTGAGAGCTGGGACTAGGAAGGAAAACCAGATTTrTTTTTTTTAACAAGGAGAATCTCAGAGCTCCCTTCTCTACAGGTCTAA 
TCTCAGAGATTTGTCCTAGGGATGGACCACAGCGGTGGCTGCCTACATCTGCCTAGGTCTCATTGGCCCTCCATCCTTATTCCCTG 
CGTTTTATGTAACACTGTGACCAAGGAGATGTCCACACACTCATTAAAGACTTCACATAGAAACAAGGATCAGAGTTGAGTGGCCC 
60 AACTTTGGAGACCTGGGGAAGGTTTTAGAGCTCAAGTCTTTAGTCCAAGAGAATGGATGGATAGACGCATGCTGACTAAGGAGGAG 

ATAGATGGCTACCCTTTTGTTCTTACATTGTTCCTGAGATTCGCAGAATGGCATCTCACCCCAGAGGTAACTGAGTCCAACAGGCA 
GGGAGCCCCCATCATTTGATATTTTCCAGATTTGCTGTATGCCACCAAGAGAGCACACATAGTGAGAAAGGACCGTGTAGCCCAGG 
GCACCGGCTTTGGAAAGTGCGTGATGGGAATGGATGGAAAACATTGCTGTGGGTGAACTTTGTTGTTCCGGGTCTTTATTCTGGTG 
ATGCTGTTGTCTTTGTTCAGACATCTTAAACTCAGTTGTTATGTCAGTATTAGTAATTCCAATTTCTTCTTTAATTTCCATGCAAG 
65 ATAGGGCTTGCCTGTAAAGTGCACTGACAGAGGCAGCGTTCTATATTTAGTGAGGCAGATGCTATCTGCAAATTACAGGGAAATGA 

TTGCATCAAGGTCCCTGGTTGGTGAAATAAACCACAATAAAGAAATGAGGAGCCAGAGAGGGGCAATGTTCTAGAAGTCACTAAGA 
ACCAAAGTTGCTTGACTCTGACTGGTAATGATTTCTTGGTCCCCAAATGCCCTCCCATGCCCAAGCAGCATGGCCTTCATGCCCTT 
GGGGTTAGAGGAAGAATAATCACATTGAACTATTTCCTCTACACCCTGAGAAAATGATTATCATCTTCACCGGACAGTTAAGTGCC 
TAAACCTCAAACCACCAGGGCAACTGTGTGATTTTAGGAAGGACGAGAAACAGGGCATCTATTTTGTGACTTACCTAAACCCAGGA 
7 0 GCTATCAGAGGGCTTCCTGACACTTTTAAAAGAAAAGAAAGCGTAACTACAAGGCAAGCATAGGGCCTTCCTGGGCCATGATGGAG 

CCGAGGGTTCAAGTTTGTAGTGACCGTGCCATTTTCTTCCCATCCTGAATACAGAATTCACTCTGGGATTTTCATCATAGACAAAC 
ACAATTCAGGTCACCAGAGTAAACTGCTTCTGTAATGGTAAATTTCCCAGCAGGTCTTAAAATAAATAGATAAATAAATAAATAAA 
CAAACAAAC AAAC AAAT A CACACAT ACAT ACAT AACAT ACACACAT AC AT ACACAT AT ATT TT AT AAT AG TCT G TG CAACCT AATG 

ttatttttcagctcacatttatttaattattaggaatccaggttaccttaatttttttgtgcttgctacacactttcatgcatacc 

75 AGGT 
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MOUSE SEQUENCE - mRNA 

GGGACCCTTTGCTGCCCTCAGCTAAGAGTGCGGGTGAGCGCACAAGCCCAGGAGGAGGTCCGCACGCGTCATGAACTTGGAGACGG 

gcagccggggctcagagttcggcatgagcgcagtgagctgcggcaatgggaaactccgacagtggttgatcgaccagatcgacagc 
5 ggcaagtaccccgggctggtgtgggagaacgaggagaagagcgtcttccgcatcccgtggaaacacgcgggcaagcaggactacaa 

tcgtgaggaggacgctgccctcttcaaggcttgggcattgtttaaaggcaagttccgagaagggatcgacaagccagatcctccta 
cttggaagacaagattacgatgtgctctgaacaagagcaatgactttgaggaattggtcgagaggagccagctggatatctctgac 
ccatacaaggtgtacaggattgttccagagggagccaaaaaaggagcaaagcagctcactttggatgacacacagatggccatggg 
ccacccctaccccatgacagcaccttatggctctctgccagcccagcaggttcataactacatgatgccaccccatgacaggagct 
10 ggagggattatgcccctgaccagtcacacccagaaatcccatatcaatgtcctgtgacgtttggcccacgaggccaccactggcaa 

ggcccatcttgtgaaaatggttgccaggtgacaggaaccttttatgcttgtgccccacctgagtcccaggctcctggaatccccat 
tgagccaagcataaggtctgctgaagccttggcgctctcagactgccggctgcatatctgcctgtattaccgggacatcctcgtga 
aagagctgaccacgacgagccctgaaggctgccggatctcccacggacacacctatgatgttagcaacctggaccaggtcctgttt 
ccctacccggacgacaatggacagaggaagaacattgagaagttgctgagccacctggagaggggactggtcctctggatggctcc 
15 agatgggctttatgccaaaagactctgccagagtaggatctactgggatgggcccctggcactgtgcagcgatcggcccaacaagc 

tagaaagagaccagacttgcaagctctttgacacacagcagtttctatcagagctgcaagtgtttgctcaccatggccggccagca 
ccgagattccaggtgactctgtgctttggtgaggagtttccagaccctcagagacagaggaagctcatcacagctcatgtggaacc 
tctgctagccagacaactgtattactttgctcaacaaaacactggacatttcctgaggggctacgagttacctgaacacgttacca 
ctccagattaccaccgctccctccgtcattcttccatccaagagtgagaagaaatactctgacagggcagccggctgctgcccttt 
2 0 ctctttggaagagctaagaagtgagtgggtttccacttgaagacaacaacagggctttgtgaggaaaaacagctgtatctgctcaa 

cagaggagcttcccccagaagagtgcctgtcatccaggtcttgacaagtgccaggacttgggtgactgtgccctggcttataactg 
tgaaacttgatcagtgttgtgtttacatgtacttgaatgctggctttagcctggtatagatggacttttgcttgaagactgaaaac 
ctgtgccagcatgaatccctgacaagagaagacatacgtattattggtccatttctcagggaagtaaagtctagactagagactac 
gctgtccactcacagagaaacgcattcctggatagaggagctgtaggttgcccagatcatgtccactgagtgaagggacttggttc 
25 ttaggtccagtctaggctatcatgtcctgatcctgcactctctctgagtagaccctacatcctgtttgctccctcttcttgccctt 

ccctaaaagccagctggtggactcttgttgccacatacttgagccaaaaaaccatcagggacatataagatgagacatgtttgcat 
ctcctctgatctaacaacggctacaaagttttttgttgttgttgt ctcc cctttctgttttg cct ctcatt ctttagaattgttgc 

TT T T TT GT AAA G AAA G GAAGA G A G AGAGA CCG AArA TACT A G AG AT A G A T TTTTAAAA TTCT G T G CCAT T TCC C CTT CTA T TTGT T 

ttgttggccatcagtggtccccatggcaacactggaagggcggagcctttgagcaggttgggaactgtcccggacaccagtggttc 
30 agtgtacagctgtagactcagtgagctgtttctgcttattttgtatattagatgcttccttgtgccaataatagtttgacagagtc 

tcaaagctaccgggcttcttttccaacaacacattctttcacagaatcccaaagagtctcacttgccttcacaaccgtctgatcct 
ttattgttactgttttgtttaggtggctttgccatgctctgggatttttctcctaccacaacatcattcctgactctttcgggctc 
agaaagagttaagcgctcttgcacacttggcacttacttctttttaattttttttttaacatgccactcttaatatttcttcttaa 
gtctttcagcagcatacattcaataagcaatggaccattgggtgtctcatttcattgttttatttttaaaaaggaacctttgacaa 
35 ataatacacattacagaaaatggaagcatttttcatagagaaggtaacaactgaaatgcattttatgttcgaatcctccttgctag 

tattagccccaagagttcagtctgtcctttaagcatgttttagttttcaatacatatatatgaagttgccctttcttagagagaga 
gagagagatatgtgatgacactcttatgtacccaactatacagatttacctcatcttttgagtggcatgtggacttccactgctat 

GTGCCTAGGTGCAGTTTAGACATCTTCTTAGCTACCCATCCCAGCAGCCCACrGAGTCTCGTGAACTAAAGTCACTTATACATCTT 
atagatgcaaaacattctggggtatattatcccaagggaagatgaaggcaaaatcgggaagcactcttcctgaggccccaagccac 
40 agctgtcctcctggagtatcttaaccatatctggcacttcaccaaggtcccttgcctggtcctgtatgaccatgactcttcagtcc 

ataagcagatgctttgtctcaattgccatgtgaagtcttttggtttttggtttttttccttaatgttaagctgttttaacagtgaa 
gctgaattttctggaaaatgctgtatggttcgagcccccagttcatgtttcactttacagccatgcatgctgatgccttccatctt 
gacaaatggaatgatgggtaaacactcctgacacaaagaggaacaccttcctcgtcccttgctgaaacaaagtgcaatgcacacag 
tagaatttagtttgcttgcactggaagatgccgttgaagaggtaggctgaggaacactgtatcctagggagaaaatatgcaagtct 

4 5 cacgggtgctttctgttggcttgtttctggtccttgagcaggcttaagtatctagtttcaaactagaagccccaaagccctcagtc 

gttgtcctggacagagttggtagaccccacctgtagaaatccagatgcactctgggattggagcacagagaggcttgctctatcgt 

gagaatgcccagcctgcagaggcccaggtgcggtgcctgagtggctgtatgccagacacaggaacgccagcaggctgagtgtggtg 

actgatatgtgaggtgcccttgccctgcagacaggctgaatgtgagccccagcagcagaggattctgagagtcagggtggtgtcat 

gtcctacacaggaagagccttcaatattactttttaaacgaactttcccattgctgatattttgataaaaacccacacaaggttta 

5 0 attacatgccccctcatccctctccacacagtcttgcccatcccactggtgaattgttgttgttcttgttgttgttttttgttatt 

ggtgaaaattgtgaaattgttaaggtctctgtttttgttatttatctccctaaatcacatggctgctgcatacattgcaatgttgc 
cctaccacatgtatgtttttgcaagttgcttcttcactcattgaagaagcctgcaccgtaagtgaaactcacttagtccttgctaa 
ttgctgctcactgtcacgtgaacgcagagaaggctgattttcctggacccattttcagtgctttgaggaacatgagtccagagtat 
attgaagtagaagacagtgtttggcaagccagttcttattagacactgctacaggcttcacaatcttcaaggtggacccacctcat 
5 5 gtggaagggcatcattgcccctctgctcccatgcgctgtgcacccccttcacagtgaaagacctgctggggaccaggactcagaga 

TC TCTGGCTTCG AGCT CATATCTTGGCTTCCTGTC ATGTCTAAGCCCG ACAGG AAAGTGTGG CACCATCCTG CCTG CGG CGTTGGA 

tggataggccatggattttgctgtaaacttgcttcacaa 
MOUSE SEQUENCE - CODING 

60 atgaacttggagacgggcagccggggctcagagttcggcatgagcgcagtgagctgcggcaatgggaaactccgacagtggttgat 

cgaccagatcgacagcggcaagtaccccgggctggtgtgggagaacgaggagaagagcgtcttccgcatcccgtggaaacacgcgg 
gcaagcaggactacaatcgtgaggaggacgctgccctcttcaaggcttgggcattgtttaaaggcaagttccgagaagggatcgac 
aagccagatcctcctacttggaagacaagattacgatgtgctctgaacaagagcaatgactttgaggaattggtcgagaggagcca 
gctggatatctctgacccatacaaggtgtacaggattgttccagagggagccaaaaaaggagcaaagcagctcactttggatgaca 
65 cacagatggccatgggccacccctaccccatgacagcaccttatggctctctgccagcccagcaggttcataactacatgatgcca 

ccccatgacaggagctggagggattatgcccctgaccagtcacacccagaaatcccatatcaatgtcctgtgacgtttggcccacg 
aggccaccactggcaaggcccatcttgtgaaaatggttgccaggtgacaggaaccttttatgcttgtgccccacctgagtcccagg 
ctcctggaatccccattgagccaagcataaggtctgctgaagccttggcgctctcagactgccggctgcatatctgcctgtattac 
cgggacatcctcgtgaaagagctgaccacgacgagccctgaaggctgccggatctcccacggacacacctatgatgttagcaacct 
70 ggaccaggtcctgtttccctacccggacgacaatggacagaggaagaacattgagaagttgctgagccacctggagaggggactgg 

tcctctggatggctccagatgggctttatgccaaaagactctgccagagtaggatctactgggatgggcccctggcactgtgcagc 
gatcggcccaacaagctagaaagagaccagacttgcaagctctttgacacacagcagtttctatcagagctgcaagtgtttgctca 
ccatggccggccagcaccgagattccaggtgactctgtgctttggtgaggagtttccagaccctcagagacagaggaagctcatca 
cagctcatgtggaacctctgctagccagacaactgtattactttgctcaacaaaacactggacatttcctgaggggctacgagtta 
7 5 cctgaacacgttaccactccagattaccaccgctccctccgtcattcttccatccaagagtga 
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HUMAN SEQUENCE - GENOMIC 

TCCTGAGATCTTATCTTTGATATAAGTTAGCTCCATTTACACTTAGCAGA7AATACCAAATTAAAACAGAGACTGAATTCAGTGAG 
CAGAGAAAACAGCCTAGCCCATGGATTTGTTCTCAATGCACTGCCTCCTGGCTTTGGTGATTTTGCAAAGAACTGAAAGAAAAAGC 
5 ACAACATTCAGAATAGAAAGGGAATTTCTGAAGGGAGTTTCATAACTGAAATTTCAGTTTGAACTGGATGAGGGACGCTGTTTAGT 

TCAGTGACCACTGAGGACCTCCGGCAGGCTTCGGGGTGTACAAAGACAGCCAGGATTCAGCCCGCCTCAGTGGAGGGCCCCACAGC 
ACAAAGGGACCAAGAAGGGATAGCAAGAGGACAGCCAGAGTGCCCACAAGCTCGGCAGGAAGGAGGCTCACATCGCCGCGGAAGTC 
TCGTGATGGTTCTGGTAGAATCGTCCTCTTGAAACCTTCTGCTGCCATTATTGGGTTCTGTCCAATATGCCTTACGCAAAACACTG 
ACAATAGCATACACCTTTCCAGAATGCCGGCACGCGCTGTGCAATGCCCAAACTGTCCCTGTGAGTTGAATGCCCCTGGCAGGArG 
10 CGTGTCCACTCCCGCAGGGCCGTGGGTGCCTCCCTTGTCTCACTCCTCTGCTTCAACCCTTCCCAGAACTCTGAAGGTTTGAGATG 

AAATGACTGAGCCACACCTAGTGCAGGAATGAGCACCAGGGCCTCTCTGCAACGGCTGCTTAAGGGCCACAGGATAAGCATAGTGT 
GGCACCCCCAGTTATTCCCTGTTTCGCTCATTGGACCACCCTGATAGGCTTCAGGGAGGCAGGAACCTCCTCTAAGGCAGCAGGAG 
AGGGGTGGATGGGGCAGCCAACAGGTGCATCTCATGCCTCCGTGTTCTCCATAGGGAGGGAGGTGGGCTAAGAGGCGAGTGGGGCA 
GAGGCCTGGGCCAGCGTGAAGTGTCAGGAGTAAGGGGGGAGAAGACTGGAGGGGGCAAATCCAGGAGGCAGCTGAGGCTGCACTGT 
15 GCAAATACAAGCCCGGTTACGTCTGTGTAGCTTAGCTTCCCCAGCCCACCTGAGCCAGAGCTGGGTCTGCCCGTGCTCCCGCTTCT 

ATTGACATCCAGCAACTCCAAATGACCTCTCCCATATCAATGGGCTCATCTCCGAAGCCGAATCTTATAGCCTGCTTCTCCTCCCC 
ACCAGGCTATAGTGGGAAATCATTGAGGAAACTATGGTTGAATGCATCGCACGGCCTCTCTGGTGTCTGAGAGAAGCTTCATAGCC 
AGCAGGCTGCCCCTGGTGGGCAGGTGCCGCATGGAGGTACCACGCCTCCCGTGCAGCGAGTAAGAAGGGCAAGGAGAGCTTGTCAG 
GGGAGTGGGCCAGGCTATCACATCAGATGGGCCAGGCCTCGCATCGCTCTCTGCATCCTAAGCAACGTCTGGACTTGAGTGCGTGG 
20 GTTTGTGGTACTGCAATGCCACAGTACCTTGGGGAGCCCCCAGGCAAGCCAAGAAAGTTCTGGGAGGCCACAGCCCTTCACTCAAG 

TTCAAAGGTTCAAAGCAGGGATTCTGTGTCACACTTGCGAAGGTGCCCACCCCAACAGAAGCTGTGGCTCTGCAGGACACGTGCGG 
GGTAGACCTCTAAGGCCTTGTCCCAGTGGAAATGCCCTCCCACTTGGCCTGGGTAGCTGCTCACGCTTCTGAAACGGGAAAAATCA 
ACTGCATTCCTGAATGGGAGCCTCAGAGCATTAGAAAAGATAATGTTCTGATTTTTTAAAGCTAAACGTATATGGAAGGAAGCTGA 
AAGAGGACTTTTGATGAGTCACCTAATGTTGATGTTGAAATAAACCTAATGACCCTCTGGCTAAAATCTGTTCTCATTTGGGAAGC 
25 ACCTGAACCCTCATTCTCCCGCCACTGCTCTGACCTCTGGAAAGCAAGGAGCAAAGGCACACTCAGCAGCTCCCGCTCCAAAATGC 

TCTCCCGAGTCCTCCCAAGCAGCCAGAGGACGACTCCACACCCAGAACCCAGAGTGGCCTGGGAACCAGGCCTCAGGTTCCTGGCC 
CATTTGTCATCGCCCAGGGTCCTCCTGCCAGGAATCCCCCCACATCCTGCCCTGCCTAGAGAAGCCCAGCTCTTCCATCAAAGTTC 
TGCTCAAATGTCACTGCATGTTACGTCTTCCTCACACACTCCCACTAGCCTTACTGCATCATGCTTGGTTTGCTGAGCTATGTGTG 
GGGTCTTTCCTTGCCAACCCTTCTTTCCCTGAGAGGTGCAATGACCTCATATTGAGGCTGTCCACTCCCCCACTCCCGACCCCATC 
30 CACCAAGCCTGGGAGGCACTGGCTTAATGCATCATGGTTAAAAGAAATGGATGGTTGAATTGCACAGAGAAGACACTGTGCCCCAG 

GAGATGTGCCTTGCACAAGATCCCTGCAGCACATGCTGGGAGGCTCTGCCCGGGTAGCACTTAGGAAAGAAGGATGTATGCCCTGG 
GCTGCTGGGAGCACTGTGGGAACTCTGGGATCCCCCTCCTCCTAAGGGCTGTGCTACCCTGATTTGGAAACAATACAGAGGCTTCT 
CTCCTGCAAGAAAACATGCCCCCTGCCCACCCAGGATCCACCTGGCTGGGGAATCTGCCTAGCTGGGGACCAGGTGGGCATGCTAA 
GGAGGAATGGGGCTGTGTCTGAAAGAAAGAGATGCCAGCAGGATCCAGGAGAGCAGTCACGGTCCTGGGGTCTGAGAGTGCTGGGC 
35 CAAGGAGGTGTGGGGAGCATAGATTCATATAAGAGAGAGTGGTTCAGTCTGTGGCCATGCTCCTGGGACACAGCACTGAGCACCCA 

GCAAGGCCCCAAGAGATGCTGAAACACACAGCTAGGATGGCTCCCAGGAACGTGAGACAGCATTAACCACAGGAAGCCAGGCAGAA 
GTGCTGCAGCCAGGGCGTGCTGTGGGAGAAGGGCTGGGAGGATGCAGCTCGCTCGCACACTGCGTCAGAAACCTTCACATAGTGCT 
TGTCCTCAGTACGAGCCAAGGTGGGGGTGAGGAACGGCCCACTTACCAAAACTCTCAGAGACCCCTTGGGGAATTTGTGCTTCTTG 
TTTCTGCAAGTTTCCAGGAGACACAGAAAGGGTGCCACTAGACTCTAAGCTGTGGGAGGCCTCTGGGAGGCTCCTTGGGTGGAGCT 
40 TAGCAGCAAGAAGGCATGTTGACCTTGGTCATCAGGAGGTGTGGAGCTGCTGCTATACAATGGGGCAGGACCCCGGCAACCCATCC 

GGGCACCTCTTGGCTCTCCCTGTGTGTATTGATGGAAAATGGTATGTGGAGGTGCAGCACCCCTGGACCAGGAAGGGCACCGTGAC 
CAGTTCAAAGCCCTCAAGGATGAAGGCTTGGGTCTGGCCACTGAGCTGTAGTTGAAAGGTGGGAGCATCTAGAAAGGACAGAGCAG 
GAGGCGCTCACGAGTCTTCACTGGCGTTCCAGCTGCAGGGGCTGAGGCTGGAATCTGTTCCACTAACTTTCCTCTTCTAAGTTTTC 
TCCAGGATAAAGTTGCTATTTGAATTTCAGATAAACAACAAGTAGTTTCTTTAGTGTAAGTACGTCCCAAATATTGCATGGAATAC 
4 5 ACCTATACTAAAACAAGTTATTCAATGTTTATCAGAAATGCCAATTTAACTGGGAGTTTTGCATTTTTATTTGCTAAAACTGGCAA 

CCCTCCTCCAGGGATGGAGGCCCACTGGAACCAGGAGGAGCTGCCCTCAGGAGCTATGAGAGGAAATGGATCACAGCAGAACGAGG 
TGTAGACTTGGGTGGATGTTGCTGTGCACTGCTTGGATTCCCACTTGGGAGTGAGAGGTTCATTCCCTCGGGTACTGAGACTGCTC 
CTGGGAGGTGGTTCTCAGCAGGCAGCCTTCTGTGGCGATGGCTCCAGCTGGAGAAAACGAACTTCCCAGGTCACGTCTCCTCTAGA 
GGCAGCTGGCACCCAATGCTAGCTCAGTCAGGGCTGCGGGGGCCCTATCCCTTCACTCCACGCTGGAACAGGCTCGTCCTAGCTCC 
50 AGAGCTTTCTGCAGCATTGACTGGAGTCCATTTGGCTTGGCGTTGCATCACGGGCACCTCTCGGCCCAGTTCTGCTCCCTTCCCCT 

TGACTCCAACCAAGCATGCTCCCTAATCATACATGCTGACCTCCATCTCAGAGTCTGCCACCGTCCCTGTTAAAGGCTGAAGGAGG 
ACTAGGATCACTGTCAACAAAAGCATGACCCAAGAGGCAAGACACAGTCATGTTTATAGCATATTACTATGAGCCACTCACTACTT 
CTAGATGTCACGGTTCAAAGGTGATTGAAAGAAACTCTGTGTTTCCCAATGCCTGCTGGATAAATAACTCAGCATGGATGGTGAGA 
CAGCATCTCTAACTTCGCCTGTCTCCCCGGTAATCGTGTTCCTCCTCCTCACTTCTTTATCAGGGTTCTTGGTAATAGTAGTCCCC 
55 C CTTATTCTCAGGGGATAG ATATGTTCCAAAACCCCT AG CAG ATGC CTGAAATAGAAGACAGTACTGAG CCCCTTATAGACTATGT 

TTTTTTCTGTACGTACATAGCTAGGATAAAGTGTAACTTATAAATTAGGCACAGTGAGAGATTAACAACACTAATAATAACACCAA 
GCAATGATGACCATACGCTGTAATGAAAGCTGTGGATGTTGTTGCTCTCTCCAACATCTCACTGCATGGCACTTGCCCTCTAATGG 
CCTGATGGCTGCCACATGGCTGATGGGCCAGCAGCATATACAGTGGGGTCTGCTGGACAAAGCAGTGGTTCACATCCCAGAAGGGA 
TGAAGCGGGACCCTGCGCGATGTCACCACCCTGCAAAGAATGGCATGCAACTTCAAACACAAAGTGTTGATTTCTGGAATTTTCCA 
60 TTTCTTATTTTCAGACTGAGGTTGCCCTCAGGTAACTGAAACTGTGGAAAGGGAAACGGTGGATACAGGGGACTCCTGTGTCATTC 

CCCATCCTGGAAACCCTCCAGCAACCCCTGACTCCCCGACCGCCCCACCCCCTGCCGAGCACGTCTACTCAGCCCCATAACTGCTT 
GTCCTTCCCTCCTCTGCCACCCATGCACCTGCCCGTCTGAGAGCTCTCTACCTCACCCCGAGGCCTCCCCGGCCTCCTGGCCATTG 
TTCTCTCTCGGGCGGTACCCACACTATGGCCAGATAATTCCTCCTTTACTGTAGTTCTTACCTTATTACGGGGGAATATGAGCCAA 
AGCCATGTAACTCGCTGCCGGGCAGGAACTAACAGAGCCAGCACATGCTTCTCCCGTACCCTTCTCTCCATCAGGTGGCCAGGAAT 
65 GTTCCGGATCCCCGTGGCTTTGCCATGGATATCTCATTTGAACAAGAAGTAACCCCCCCCCCAGAATCTCAGGGGGTCTCGTTACC 

ACAGCATAACCTAACCTTTCTAGAAAGATACACTCCTCTATCCAGCATGCCTAGAGTCTTATGTGTGACAAGTGACGGTATGCTGT 
TTCACAAAATTTCGCTGAAAGAGCCGTTGATGAACTTTAGAATAACCCAACATTAGGCGCTGTTACAAATGGGTGGAATTAGACAA 
AGCCGTTTGCCTTTCACCTCTTGCTTCAGTTTTCAGAAAATTGCCCAAAGGTATTGCAAACCATTTGCGTTTTCATTGGCTTGGTT 
AAGGAGTTGGCAGTGTCAACTGGCCCTGTGTAAAGCCACGTCACTGTTTCTGTAGAGAGCATGACACGTCAGAGAGGTGGGAAGTG 
70 TTGCCAGGACTCTTCTTAGAATGCTGGCAAGAAGAGCAGGCGAAAAGGGAAGAGCTGTTTATAAACAGGGAAAGGAGACATCACCT 

CGTATCCTTGGCTTCTCATTACGTCATCGATTACAATCACAAGTCTCATTTCCTACAAGCCTGAAAGCGGGTTCTTCTCTGCArGT 
AGGAAAAAGCCCCGCTTACTAACTCTGCCCTCAAAGAGATCACAAGCTGGTCCTGAACGCCCTGTGCCCTGGGAATGCTTACTGTC 
GAAGCTCTGCAAATTTTCTCATTGAAGGCACTCAGGGCATTCTGCTAATTAAATTAGGAAAATGTGTACAGCTCTACTTGAAAAAA 
TCCAGGTTTATGCTCTGTATTCTATTACCAAAGAATTTATCACTTTTCAAATAACATTCAATTATTTTAAACTGAGTGTGCAGTGA 
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TTCCAGAGGATTAAACATTCGAGAAGAGTGGCTAAGAGGCAGCACCAGGTTTCTCTCATTTCCTCAAAGAGAATTTAGCCTTGTGA 
agaagaataaagtgaaggtcaatggttagatccatggcttaaaaataaaatgcagctttccttactctgaatttaccataaccaaa 
AAGGCCACGAGGCAGCCATTAATGATCCTAAGTTGCAACAGAAAGAAAAAAACACCTACTTAGGGTTAAACGAGGATTCAGTGGTC 
ACTTGCCGCCGGCCTCCACTTCACAGGGGCGGAGGATGAGGCCAGGGAAGACTTTCTTACCCACACTGACCTGACCAGAGATGAAA 
5 CTCCCCCTCCTATGACAGCCTGCACTCAGAGGCTGATTCTGAAATAGTCATGCCAAATGCAGCCAATCCCTGTGTACAAGGAGAAA 

AAATAGTTCCTCAGAGCTGTGTCCTTGGGCCAGCCATCTGGACCTCTCACAATCTCTTTCGTTCTCCCTACACTTGGGCTGAATCC 
CGCCTTCCTTGCCTGCCAGGTTTGGTTTGGGGGCCAAATGAGTGAAAGTCCGTGAGATACCCCTAAGTATTGAAGTGCGTAGTAAA 
TGATAATAG CCCTGATTTGTTGAACATG ATGATGTG CCAGG CATTGCG C AAAGCAT CATTT CATCATCACAACAAACACTGCTGGG 
AGGCAGGGACACCCCCACCCTCCTTGTACACCCAGAAGTAGGACTTTGGTTAAATGGCTCTCCCAAGGCCTCACAGCCTTAAAAAC 
1 0 TCAAGCACTTATTTAATCCCCAATGATACTACCTTTTGGCCATGCAATGTGTCATGGCCAGTAATTAGATTTGCAAACACATATAA 

CCAAAGAGGATTAGAAGAGACATATATTCTATATAAATTACATGAAAATAGCACTTTCAGTATTTTCCTGATTTTTTCTGGTAATT 
AAAAATGATTGCCCTTTATATTTCTTTATGGATACAGTTGCATTGTTTTTAGCCAATTGTAGCCCCCCCCTTTAAAGAGTGAATTA 

gtgggaaaatagtgttatccaagattttaagaatctagtgtgtgtgtttgtgtgtgtaggatgggtttttctgaaatattttactt 

GCATGTGAATGTATAATTTTAAAGATTGGCTTTTAAAATACTGAATTGAGGTAAATTCAGCTTTTCTTGCAGACTCTTTACGATAA 
15 ATGTGAAATTGAAAATGGAAATGCTCCATTCAGATGGTGTGCCGACTACAACCTCAACATACGGATAATTCACTAAATAAGTAACT 

TCCTCGTGGAATATCACGGTCAGCCTTTGTTTTGGGTACACATTCAATGAACTGGTTTCCTATTAGTTTCTGCTTGTCAACAAGTT 
GTGTCATTTACTGATAAATATCCAGCCTTTTACTAAGGAATACCGATTTTCTCAAGTCTCAGTGTGTGGAGGGGGTGGGAGTTTGG 
TGGGGAAGCTTTTCAATTTGAGAACCTTTGCCGTTTTTTGTTTCAATCGTGACTAAGATATAAAAGTCCTTGGTCACCACTGCCAG 
CTGCTACCTGTTCACTGCCTCCCTGACGGGTAATGAGGCCATCCGGAGTTTTAGTGATTAAAATGTTTTATTACTTGTATTCACAT 
20 CATCATTAAGAAAAATAACTTCTAGTGGATCAATATGGCAAATGAGTAAACCAGAAGATGGCGTTGAAGATTAGCAATTACATTTA 

AAAACAAGGTAGTGGTGTGAAGGCTCAGAGTTTCACACAACGACTGTTGTTCTGAACTAAAAGCAGAGGATGTGGATGAGTGAGGG 
GAGGGTATGTTGAAAATGACTAAACCCGGTGCAGAGGACACGTATACGAAAGTGCAAAAAGCTCTCATTTGCCATTTTTTGTCCTC 
agcaaactcctctctggtatgtttgtgaacgtttgagggaaaggtaacactgattaaaatataatgcaacaagaaggcaacgatct 
TTGCTTTGTTCACTGATGTGTTCCAAGTGCCTAGGACGGTTCCTGACAAGTAGCAGGTGCTCAAAATACATTTGTCAAGTGAATAA 
2 5 ATCTGTGAAAGGAAAGGAAGAAAAACAGGTTGTGACCAGAACTTTTTGTGAACAAAACCCTGTTGTTTATTACATAGACTTTGGTA 

atggaaaacttacttgggtgaaataaaaaatggcatcctgttaatttctgagaacgtctgttggttttaggaaaaggatacctatc 
c atacctcactacctgttttgct ctagcctaaacatagattctt ctttggttagg agacattgac c caatatat aagattaaaaca 

AAAACTGAGAAATAAGTGAAATCAAAAGCTTTTCAAAAGTTGCAGGTTGACCTACGGTGGTGGTGGTCTAAAATCATATAGAAACC 
AGAGATCTGATGGTTTACCTGAAAATGCGAAGTAAATGCACATACTCAGCATCTCAGACGATCGAAAGCTCAACGGGTGAAAGCTC 
30 AGGGGGTTAATTTTGCGATTAAGGACATCTTGGAAAAGTATGTAAAATCCCTGGTCCACTTAAGTATTATTCCTATTTTGGGCTTT 

TATTTATTTATTTTGAGATGGAGTCTTGCTCTGTCGCCCATCTCGGCTCACTGCAACTTCAGCCTCCCGGGTTCAAGCGATTCTCG 
TGGCTCGTCCTCTCAAGTAGCTGGGGCCACGCCCGGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCGTGTTGGCCAGGC 
TGGTCTCGAACTCCTGACCTCAGGCGATCCACCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCTTGAGCCACAGCGCCTGGCC 
TATTTTGGGCTTTTATACCCCACTGGTAAACTGCTTTCCTCCAGGTTGAGGTTAAAACGACATCATTTTAAGGTGAACTGAAGTCT 
35 GGAAGTGATTAAGCACTTGGATCCTTAGGGAGCCTCTCCCCGCCCCCATCTCTTTCATGCTAAGATAATTAAAACTTCGGGGCCGG 

GGCATTGTCTGAGTCACTTCAATTCACCAGCCTAATAGATGCAAAAGGATGTAAGCATGTCAGACACGCAGAGACAGTATTTGAAT 
CAAGCTTAATAGCTCAAGGGAGCTGGGCCATTTCCTATTTTCTTTTTAGTGAGTGCGATGTTCTCTAAACACCGCGGAGAGGCAGG 
GTTCCCGGTGATGGCCTTGCCGAGGGTGCTCCCGCAACCTCCACCTCCAGTTCTCTTTGGACCATTCCTCCGTCTTCCGTTACACG 
CTCTGCAAAGCGAAGTCCCCTTCGCACCAGATTCCCGCTACTACACGCCCCCCATTTCCCGCCCTGGCCACATCGCTGCAGTTTAG 
40 TGATTGACTGGCCTCCTGAGGTCCTGGCGCAAAGGCGAGATTCGCATTTCGCACCTCGCCCTTCGCGGGAAACGGCCCCAGTGACA 

GTCCCCGAAGCGGCGCGCGCCCGGCTGGAGGTGCGCTCTCCGGGCGCGGCGCGCGGAGGGTCGCCAAGGGCGCGGGAACCCCACCC' 
CGGCCGCGGCAGCCCCCAGCCTTCACGCCGGCCCTGAGGCTCGCCCGCCCGGCCGGCCCCGGCTCTCGGCTTGCAAAGTCCCTCTC 
CCCAGTCCAACCCCCGGCCCCCACAGGCCTCGGCGCCCCGCCCCGCCCCAGGCCCCGCCCCAGAGAGTTCTATAAAGTTCCTCTTT 
CCCACCTCGCACTCTCAGTTTCACCGCTCGATCTTGGGACCCACCGCTGCCCTCAGCTCCGAGTCCAGGGCGAGGTAAGGGCTGGA 
45 GTCGGGCAGGAGGAGGGGTGTGAGGCTGATACCAGAGAGGACCCGGAGCGCGAACCAGAGGTTCGACCTCCAGGGCAGCGCAGGGT 

ACCCCGGCTTCGGAGCGGGAAGGGAGCGCGCCCCGTCCTGGAGCTCCGACTCCCACCCCATCTGCGCTGAGCCGGAGGCGCGGGTT 
TGGGCTCCAAGGCCCGCCTCCTTGGCTCTGCCCGAGCCTCCCCGCCTGCCCTCCGCGCTCCTGCGACGGGGTCGCCACAAGCTGGA 
CGGGATGAGCTAACCGGACTGTCGGGGCCCCAGGAGTGGCTGAGGCGGGGCCGTCCAAGGCACCCACACAAGACGGCACAACTGCC 
TGCGAGAAACAGGCCCGGCCCTGTGGACCCCAATCCTAGGCTCCTTCCCCTGCTCTTCGTTCCTAAGGGGCCCAAGCTCACGGCGG 
50 CCTCCGGCGCGGTGCTCACCCGCTGGCGCAGGAGGAGGAGGAGCTCCACATTTGGGTCGCTCCGAGCCTTGCGTGCGGTGGCNNNN 

NNNNNNNNNNNNNNNNCTCCGGGGTCCGGCGGACGCTCTGCGCGCX3GAATCCCCCGTACTGGGGCTGCAGCCCCCGCGTCTGCGCC 
ACTTGTCGTTTGCAGAGCCCACTTAGTGCGCGCTAGCTGGGCAGGGATAGGGGTCCTATTCGGGGCGAAGGGTCTGGATGCGAGCA 
GAGAAAGCGGAGGGTGGAGGAACCCGGGGCTGCGCCCCTGGAACGCCCGGCCGCAGGCGAGGTCCTCCGCGCGTGGAGGCCGCCAG 
GGGAGTGGAAACTGACAGAGTCGCGGGAAGGGGCGAGAAGCGGGTTGGGAGTGAGCGAAGGCAAGCGAGAGCTGCGAGTGAGTGCG 
55 GAAGGAGGGCCAGGAGGGGTGGCGGCTGGGTGGGGAGAGAGGGTGCAAGACGAGCGGCGCGTGTCGGGAGCCTTTGGGCTGCGGGT 

GCGTTACAGGAGAGCAGGCGGGTAGGAGCCTTCGCGGGGGCCGAGCTCGGAAGGCGGACGGCTGTGCCCGCCCAGGGGATGCGCCC 
GGGCCGGCCGCGAAGGTGCCTTCTTCCGGGGGCCCGGACGACCCTGACACGGCACGCGCGCGCTTCGCAGCCTCAAAGACTCCGGG 
GCCTCGTGGTCACTGGCGCAGGGGATCGGGGCGGGGTGCCCGGAGTGCGGTGCCTCGTGGCTGAAGGGCAGCTCTTCTCCCCGCAG 
TGCAGAGCAGAGCGGGCGGAGGACCCCGGGCGCGGGCGCGGACGGCACGCGGGGCATGAACCTGGAGGGCGGCGGCCGAGGCGGAG 
60 AGTTCGGCATGAGCGCGGTGAGCTGCGGCAACGGGAAGCTCCGCCAGTGGCTGATCGACCAGATCGACAGCGGCAAGTACCCCGGG 

CTGGTGTGGGAGAACGAGGAGAAGAGCATCTTCCGCATCCCCTGGAAGCACGCGGGCAAGCAGGACTACAACCGCGAGGAGGACGC 
CGCGCTCTTCAAGGTCTCCGGCCTCGGGAGCCGGCGGGGGCGCGCCGGGGAGGGCCCAGAGACAGAGCCCGGGGTCCCCGGCGCCG 
CCTCCGAGGCGAGCCCAGGGGACCGCGCGGGGCGGACGGGCGGGCGGCGGAGGCATCAGGTGGCGTCGCCGGAGCCGCAGGAGGAG 
GAAAGGAGGCCTCGGCTCTCAGCGGGACCGCGGGGGCCGGGAGCCGGGTCCTGGGCGCGTGGAGGCTGCAGGGAAACCGCTGAAGG 
65 CCCGGCCGGGCCCGGGGAAGGGCGGCCAAAGGCTTGAGGGGTTTTGCGCGTTCGTCCGTGCGTTCTCGTTTCCACGCAAGCCTCCC 

GCCCTTCCTCCGGGCTCCCGTCTGCCGCCTCCGTCCGTGGGTCCCCCTCGCCCTCTCCGTGCGTCCGCGCCTGTGCCGGCGGCTGT 
TTTCGTCTCTCACCGCGTCTCTGTTTCTCTTTTCGCTGCTTTTCTCTCTGAGTCTCTCTCTCTCCATGTTTTTCCTGAGGTCAGCC 
TCTCTTCTCGCTCCTGCTAGCTCTCTGCGGGTACTCCCACCTCTGTCTTTCTCTTTGTGTGTCTCTGTCTCTCTCTTTCCCCCATC 
GCAGTGGAACTCAGGGCCTCTGTCTAGAGCTGTCTCCCTTGCCCTTTGCGCGAGTGCACACACGTGTGTCGTTGTTACGATTGTTC 
70 TCCCCTAAGGCAGTTTACCCAGAGAACTACGTGTCTGGGCCCAGCCCCCACCTGTGGGCAGAGCAGGGGAAGGGGACTTCCTCCGG 

GAATTTGGTCTCAATTTGCTCTCAGAGTGCCTCAGCTGTGCTGCCATCCAGATGTCTCCTGTGGGTGACAGCTCACACCACAGCTG 
TCCTTAGTCCTAGGCAAGCTCACTCAGACACTGGGTGGGTAGAGCCCCCTGAAGGAACCTCCGCATCTCACTCTACCGGTTATAAA 
TACCCAGAAAATGTGTCTTCAACTTGGCAGTGATAGGGTCCAAGATGGAAAATCATTTTCCTAGAGCATAGCTGGGGTCTTTCAGT 
TTACGTTCTG AG C AACGGTGTAAAT CTG AAGGAC CTATGCG CCATT CTTTCTTTT AG AAATACAATTTCAAG ATTC CTT AT AAAAT 
75 ATCTGTATTTTGGGTTTAGCATGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAAGATGAGGTGGAAGGATGCCTATGCAACAT 
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AGTGAGACCCTGCCTCTGCAAAAAATAATAATTAAAAAAATTAGCCAGGCATGGTGGTGAACACCTGTAGGCCGAGGGCCCAGCTA 

ctctagaggctgagataggaggaccctagaactcaggagttcgatgctgcggtgagctatcatcgtgccactgtactctagcctgg 

G CAGCAGAGCAGG ACTCTG ATT CCAAAAAGAAAGCTAATAAACCAG ACATGTATTTTG ACTTTTCGT T CT CTTCATTCTTT CCCAC 

caggcttgggcactgtttaaaggaaagttccgagaaggcatcgacaagccggaccctcccacctggaagacgcgcctgcggtgcgc 
5 tttgaacaagagcaatgactttgaggaactggttgagcggagccagctggacatctcagacccgtacaaagtgtacaggattgttc 

ctgagggagccaaaaaaggtaggggctctcctgaatttgggtcacctaacagaggcagccagatccttgaggcaccttaacttcat 
tctgagcatcactttctagctttccttttgtattgcctgcctgcctgccttctgcctcacagtgaagcccagcctccttgcctgag 
ttatgtgggtcacaagttgaaattcctgtggggttcagcataggagaattaatcacactgtatgcctcaatgtatatggggggggg 

tgcattgaatatgtgttttccagttagt c tttcaaaaaaaaaaag aaaaaag aaaactgg ataacttgtt aaaatttacttatct a 

10 atagtctttagtgagtgactattttgcagaaaaggagtaatgagaggaatatctcatcactatgcatggtaataaaactgtcaact 

tttaaagtgtaacatggtcagctgaggtgtttattaaaagtcagattcctggacccctcttttcaagattctgaccagtgtgtctg 

GAAGAGAG CTCAGGAATCTGCATCTGGAACAAATCCTTCAGGTG ACCTCACTTGGGAAACATCTGGCTGG CGGGGTCCTTT ATGT C 
ACAAGGCACATTCGCATGCCATCTGTCATGTATTTCTTTACCTGTCCTGTACAACTCAGACCTTGTAGAAAAAAATCAGTTTAATA 

gcatgaaaaaataacttcccaagggagttgctgaaaaataccttatttgtcaacaccgtgttatgcattctaagaattaaatgctc 
15 aggtatttttacaagatttgacatttagttaggtcagttcctgtttttacgttgtgccatttcccttttccccaaacatgtaggag 

ccaagcagctcaccctggaggacccgcagatgtccatgagccacccctacaccatgacaacgccttacccttcgctcccagcccag 
gtatggtggagggcactgggctccctgagggcgaggctgtgtgggccagctgcccacatggccagagaaccacagcagcccagaca 
gcagaacttgccatttgctatggctgctccaacagcccagaaaaaccccaggtcactgaacgaatgtctcactttccacacggtgc 
tgccattggtgtggattttaagttggggagggtcgggcgtgtccgcctgttggaatatgcttctcaggtcttctgggaaacagatg 
20 ttttgtggaagtggaagattttggaagtagtgccttatcatgtgaaaccacagggcagctgatctcttcaggctttcttgatgtga 

atgacagctttgtttcatccactttggtgggtaaaagaaggcaaattcccctgtggtacttttggtgccaggtttagccatatgac 
gaagctttacataaaacagtacaagtatctccattgtcctttatgatcctccatgagtgttttcacttagtctgatgaagggttca 
ctccagtcttttcggatgataaaatgcttcggctgtcagtctaataagggattccctgaggagtttggaggctgtaagagcacccc 
ccgtctcaatgccagtgcttcttatctcagcctctcctgcactcctttacccccgtctcgatgccagtgcttcttatctcagcctc 
25 tcctgcactcctttacccccgtctcaatgccagtgcttcctatctcagcctctcctgcactcctttacccccgtctcgatgccagt 

gcttcttatctcagcctctcctgcactcctttacccccgtctcaatgccagtgcttcctatctcagcctctcctgcactcctttac 
ccccgtctcaatgccagtgcttcctatctcagcctctcctgcactcctttacccccgtctcgatgccagtgcttcttatctcagcc 
tctcctgcactcctttacccccgtctcgatgccagtgcttcttatctcagcctctcctgcactcctttacccccgtctcaatgcca 
gtgcttcctatctcagcctccccgtctcaatgccagtgcttcttatctcagcctctcctgcactcctttagcaggttcacaactac 
30 atgatgccacccctcgaccgaagctggagggactacgtcccggatcagccacacccggaaatcccgtaccaatgtcccatgacgtt 

tggaccccgcggccaccactggcaaggcccagcttgtgaaaatggtaaggaggataccagtgcaggaaatagaagagctaactgct 
aatgtggccatggg cc atgg cgaatcctggtctgtcctgggcag caccaaagctctttccccttcttagagg ctg cgtgtgcag CT 
cggggagaggggggttttctcactcctgtgggatggtggcatcccacagccaagtttactctcaggatccatgctaggcactgccc 
ttcgtgggatcttatttaaacaccacagagatcactccaggcagtggaaaacagccccccactttttatatagagaggagattgtg 
35 gaagctcataaataataagtagggatgctgggagattattgagctggtatatttctctcgaatagtggtgtgttcattgttgctat 

tgttggaattagaggtgatactaaaaaaggaacggaaaaataccatggcaaacacataaaacgtctctacaggtgcctacctacca 
ctgggtcccagaaagacttgctgattgtggattagatgtggtcccctgccctcgggagttccccagacatcaaaatgagctccctc 
agcagaagctctcattagctgggtgcagggagaatctagcaatgcggtaactcaggccttcaggacttttgagttagttacttaaa 
tggaagtcctgagacaggtcaacacactgaaccctttggatgttttaggaatatttgttcctttgcaatttggcctttttttcccc 
40 agtcatgttcaggttatccttggctgcaggtagtgaagaggtgtaccactctttaatgtttgtactgagtggcatgttcacaaaaa 

•agctcagaattcagttgcattggcttttcaagagggatttgcagcaagggctggtttccaatatggtagtggaggaattggctaac 
ataaaactagctcctgaaattcagacttgcgtttactgctctggctctatggaattagtaaccatgggaaagaggcaatgcttaga 
attgtgtaaagtgatggagtaggtagagacctgtcttgaagcatcggtaacagtaaatgaagcagcagcaagatcaggtgttctgt 
gccacattctttttccattcatgtttcatacaacattgtcttcaggaacatggttcagtgttctcccaacccacaagagacaagca 
45 aaataaaaatggactaaataatttgctagtttttaattgggctctttggcacagactcaagtagacctgaactctcagctctgttg 

tgaacccgctttgtgaacaaggacaaagcatgtcatctgtctctgagcctcagtctccctgttagtcagttacagagagagcgctc 
caagtttccttccaaagctgtgcactggctcgtttctccatcagctttggttttccagttggtctccagctcatctttgcctcaca 
agagcgtgccctgctagttgctggtgctgggagtgggtgggaaggtgattgggcgccagccccttccttcccaggcttcacacaca 
caccccaggaagccccgcggtgcgtcggactctctgtctagacatcatctgatttttatttgcaaatgcaggttgccaggtgacag 
50 gaaccttttatgcttgtgccccacctgagtcccaggctcccggagtccccacagagccaagcataaggtctgccgaagccttggcg 

ttctcaggtgagtgcagggtttgctcctggaggcaccgcaggaggccagcctctgctgccagctctgtcatctttgggcagattcg 
atgggactttagacacttgctttgctccctctggggtctggagtagatgtagacacatcctgtgtgtgaggtgaccagggtgattt 
aggagcaccattagaaaacctgacatcactgcttgtggttctgctgaccgtttcagccactggcttgaatggagtcattttggctt 
cttcactggcacctctctgaatttctaggaatgtgcctttacctttaccgagggcccctcttcagccaacattctcacgatgtgga 
55 ataattgcttggaagtgtagaagggcttctcattttgagaagctgatcatccttccaggttgagccacaaataagtcctcctcctc 

tactccctggggacattagttctggtccctcatctctaaaacattgatgtgcctaagagtaatacacattttggtcttcctctgaa 
ctttaatatagcttgcaaacaaatatggattcaatctgatttttaaagttttatttctaaaaaaaaaaaaaaaaatccctgcacca 
tggagatcttacctactataaagaaggcacctctaggcttggcaagcacacgtgctatatgtatatttatttttcagataatattt 
tggattgtttttaaatgggatttgtttttatattaaaaccaaatagcttaaggtttggaattctcatcttgccctctggcatcttt 
60 aaaaatcagtgatgaaaaatactaactaaattctgaaggtttcagggaggcgagagttgtggcacttttgctgctcagaggggagc 

tggagtttgacctaccagctctttctagttgtgaatgaggcttgcacctttttttctgaggtgctcgtgagtaactgaggatgccc 
tttgggaggaggtgcttctgagcaggaaggcttgtgtttgtttttagaaactttcaaacccttgtcttgaacacctaagacttgtg 
tgggtgcctgaagagtaggaaataaacagctatttatatctcggcaacctcgtgatttctgatgacattaaatgaaatgaaacctg 
ccccgagaatcacctcgaatggccaacacccactctctttggggcgcactgtctgactcgctttcagacagtgtgttgaagcagag 

65 AATTGAGACAGTGATGTGGGTTAAGTCTCAAAACCTGCTGTTGAGGAATAAGATAGTTTTGTGGGTTTCTTTTTTTGGTATGCATG 

ATACAGATTAATTATCAGCCATGAGCACATTTATTAGATAACTGTGATTCCCATTGATTTTGGGGTTCCATACAGTTACCAGTGGC 
AGCTGCCTCCTGTCTGTGCCACTCCCCTGCGGTCTGGCTGAGGAGCTTGTGCAAACCCAGCTTGGTTCTTTCAACTCATGGGCGAT 
ATTTTAAAGAGGCTTCTGAAATCAGCAAAACGTTTGTAAATGGATTCATCTTGTTTAAAGTTTCAGAGAGCGCAGTTTTAGAGTTC 
TTTTCAAACTTAAACACAAAGCCCAGTGGGAATTT CAG CAG ACTTTACATG AACTTTT AG AGT ATTTTT CT CATTAATTTCTTTCT 

70 T TT CACAAGAATTAATTTTGTG AT AAAAACAC CACAT AT C CAG TG T GG AAAA CT AATTT AAAAAT C AG AAAAACAAAAATGG AAAA 

T AAAAACAT CACATTCT ACCACC CAG AAAT CACCATTAAGG CCTCAGTG CTTACCCTTTAATGTG TGTATGTG AGTGTGTTT ATAT 
ATAAATTATATAGACATAAATAATTAAGCACCTAATTCTATATATAATTTATATATGTACACACACACACACACACACACATTTGC 

tttttacctaaatgatgtcatgttattattttggggacgtttcaggtatgtggaccgacttgcttctttctgaaacaccgttatat 

TTTTTGCTAGTATAAATTAAACTTAGGGTTCATTTCCTCCAAAGTAAAAATTGATTTGCTTAAAGATGAATTTTCATTCAGTGACA 
75 CATGACTTAAATGACATCACCACTATCATCATCATAATTCACAAATAAGACTTAGCAAGTTCTTAATAGTGATGCTCTATAATAGG 
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AATTCAACTTACATTTCCAGAAAATTAATGAAAGATACACTTGTTCCTTAAAAAAAGAGTCGGTGGCCACATACGTTTGTAATATG 

ctggtttagacagattaaatgggtttctttccacgggacttctccaagtgttgaccgagctcatgctgtctgtggatctctggggg 

AGACAAGGGCACGCTGTGTTTCCCAGGCCTCCTTGACGCGGGAACCTTTTGTTCCCCCACGGGACATGTGGGACACTAGAGTTCCA 
CCACAGGTGCTTGGCTCTGTGGAGTCGTTGGCCTCGAGGTGGTGTCCTTGGCCCCCAGCACTGACTCCGGAGCTCTGTGTTTGCAG 
5 ACTGCCGGCTGCACATCTGCCTGTACTACCGGGAAATCCTCGTGAAGGAGCTGACCACGTCCAGCCCCGAGGGCTGCCGGATCTCC 

CATGGACATACGTATGACGCCAGCAACCTGGACCAGGTCCTGTTCCCCTACCCAGAGGACAATGGCCAGAGGAAAAACATTGAGAA 
GCTGCTGAGCCACCTGGAGAGGGGCGTGGTCCTCTGGATGGCCCCCGACGGGCTCTATGCGAAAAGACTGTGCCAGAGCAGGATCT 
ACTGGGACGGGCCCCTGGCGCTGTGCAACGACCGGCCCAACAAACTGGAGAGAGACCAGACCTGCAAGCTCTTTGACACACAGCAG 
TTCTTGTCAGGTAAGGCACCTCGTTATCTGTTAGAATGGAGGTGGTGATGGCCTGCCTGCCACAGGGGTCAGAAACCACAGGGTCC 
10 CTCCCACCCCAGGCTGAGGTCTTCCTCCTGTTGACTTCGGCGCCCACTGGGCTTGGGGCTTGACTCCAGTAGAGATCTTCTGTCTG 

GCTCTGTTGTGGGCAGAGAGTCCGGATCAGATGGTCCAGGTGGACCATGGCTCAGGCTGTTCTCTTGCAATTCTGGTTTTCAGCAG 
TCGCCTCTTAAAACAGTTCCATTTCATTGCACTATGATCTCGACAAATACGTCTGCTGATGTGGCGGCTCTTTTCAGGTTCCCAGA 

aaaatcataaaggttggaagcatattgttaacattcttggttgtcaggtgtgtcaccctcatgcagatgctggcccacgagtgaga 
cggagggtggagtggactgtactggttttgcacaggagaagttataggagagtgctataagttggctctgtgatatgaacatttct 
15 aagcatatttttcagaaccagtgagttttgtttttctaccttggatttcatgacaattcagcgaacctctggctggcttctgtgaa 

gcccctcgccctgtcatgctgggcttcctcactggctttgtggggctgtccaggtggagggagcctcccgcgtgggagggagctgc 
tctacccgccactcgccaccccaccgccaactcttcctctgccttttcccagtcctgtcccttcctgagccccttcagaaactcct 
gtgtctttgatttctcatgtgcctccccttttcttgaatgtgcttcttcattcaacttatttaaaataaaaatatgacacgtctgt 
gtgctctggcactgttgacatgtgctcgtacttctgggtgtaagtgacccaagtttttgtaagctcatccagattttcttttggtg 
20 cccaaagcaaatatgtccccagataactaagcttcaggccaggtgtggtggcccatgcctgtaatcccagcactitaggaggctga 

GGTG GGCAGATCACTTG AGGCCAGG AGTTCAAGACCAG C CTGGCCAAC ATGG CAAAACCCCGT CT CTACTAAAGATACAAAAATTA 
GCTG GG CG TGATGGTGGGCGC CTGT AAT CCC AGCTACT CAGG AGG ATG AGGCACAAGAAT CGCTTGAACCTGTGGGAGG CGGAG GT 
TGCAGTGAGCTGAG ATCGCACCACGGTGCTGCAGTTTG CAGG ACAGAG CGAGACTCCATTGCCCC C CG CACCACAAAAAAATAACT 
AAGCTCACACAGAGGCTGACCATAGGAAGAGGGAGAACTGTGCTGGTTCCCCGAGGCGGCGGCAAGTGAGGAAGTCACCTGGGGCT 

2 5 GGACACCTCTCATTCTAAGGGCAGAACCATCCCCAAGCCCTGGCCAGGGCGGTCCCATCCTTCTTGGGGTTGGGCATGGTGTTCAT 

GGGGGACCAAGGAAATTGAAGGGCAACTGGGGGGACCCCCCCTCCCCTGTCAGCATCTCCTGTGTCTGCCTTGGGATCTGGAAGAG 

CTCACATGGGCCAGGAAGGCTAAGGCCCACTGGGCCTGGATTTCTGAAGACTCTGGACCTTGGTGCCAGTGGATTCAGAAGATACC 

ACAAGGTGAGGGCTTTCTAATGAAAGTGTCACAAGGAACTGGCACTGGCTTTTCTGAGTGCCTCTTGCTGGGCGTTTTTAGGGAGG 

TAGAGCCCCCGTGGTGACTAAGCTGGAAGGTGCACATTGAGTCACAGGTGCACTGCGTGAGAGACAGCACAGGCAGGGGGTGGACG 

3 0 CCTGTGAGTGTCCTGGGGCTGTAGACTTGCACGACTAGAACTTACTATTAATCTGTGAGCAAGAGCTGGTCTTGGCTTTCATTCCT 

TCCTCTGTAACCAAGGGCTGTGCTCTTTGCCCACTGCAGCCTCTCACCTCAAAGTGTTCACTGAGGTTCAAGGAGGATGCTGTGAA 
CGTAAAAACTGCAGCTGTGCCAACCAGCTTCTGCATAATTAAGGATTCCCACCAAACACTCTCATGTTATCTAGGGTTGGAGCCAT 
GCTTTCTCAGAGAATTGTGCCAACTCGCCATTCTGATTAGCCTGTGTAGGTGTAGTCTCAGATCACGGCAGTGTGAATGTATTTTA 
CAGATTCTGACTAAGTCATTTGGGTTTGATTTGAATTCTGGAAAAAAAAAAAAGCAGGAAGTCAAATAGTCCTGTAAGTTAGCTAG 
35 AAACTTCTGTTCAGTTGAAGAGAACAGTGGAGATCTTTGATATCTTCCTATTCAGGTCTGCACAGCACTAGGGACAGCCCCCAGGG 

CCCGGCCCGAGGGTGTGTATCTGATAAGGACGCGTCTGTTCTGCAGAAGCTGTAGCGGCTCCTGTGTCAACTCGTTTCTTTTGCGG 
GCGTGACATTTTATTGTAGCTACAGGCAGAAGATTTGTCTTGTGTACAGGGGAGGGAGCATGGGCTAAAGTCAGGGGATGGGCACT 
TGTCTTTCCAACAATGTTCCAGTCCGTTTTGTATCTTTTGGGTAGGTGTGGTGGCTTCAGGATGTACATGTGTATATCCACAAGCG 
GGAGGCCAGGGGGGCTGCCCCACTCCTGTTCTCAAGTCAAGTTACTGTTCCATCCCTGGAGACAGGCAAGAAGTCTACTCAGAGTT 

40 acacagttcaggcatagtgacagtgggactcagctgccgatggctggtgctcagtcaccacgttgacgttacatattttctgtggt 

gcctgagttacgtggatgtccgcagtagcacagatactggattatgtgggctctgtagtgaggggatgaggttttaaaatgatcct 
gggatgtcgaaacattctgattttttaaatgaaaacttgtccatggcataaattggtcttttgccattgcgtgactacgtttcttg 
ttctttatctcccgacttcactgtggtctactaccttttgaatcttcgtgggtccaatgctgcaaagcagtgttctttagctgtcg 
actagttcctcttgaagaatcgagggagaccgagggccctggggggaaagcacccaaaggaatgcatacatgctattttgtatctg 
45 agatgttcacatcaagagccccactcagcggagtaagagtgctcattcctcttgcagtgttcagaatcacagtaagctcttgcttc 

CTGTTTAACCTGGTGTGTTCGGTGATGAGGGTTTCTGAACATGGTCTCTTTCTTGTGGGCTTCTACAGAGCTGCAAGCGTTTGCTC 

accacggccgctccctgccaagattccaggtgactctatgctttggagaggagtttccagaccctcagaggcaaagaaagctcatc 
acagctcacgtgagtcctcagttacactcctaccatagtggcttcctgttctttgtaaaggccagagtttcatttagaaaagtccc 
aaatgaaaagtaaatgtcaaatgacctggaaaaataagcgtaacccttaaactagtgagggaggaagcatggtccaacgagcagca 
50 cagtctgaggactcacgtgctcctcccagacttgagatctgctcatcaaagaaccagggaggacagcctcaaaggagggtgcctct 

ttccccatcttttttatttttcaggaaagttgtcgtatttccattttatagggattgaaaaagattgatggttaaagttgcccttt 
aaaattctccaggttaagattgctgtaagaatgctatctagctagtggatcttcattcaatggaaaagcttttcccaaatgagaaa 
ctatccattccctggaggcattttgtaggtctctgcagctgtgtcctagcacctcttttatttctggaattttagaaattatttaa 
ttattgggcatatgatatttgaaagaggctgaatctttcaaggaattcaagcaaatcagaccctctcgtaatgttctctagcatag 
55 CT CAAGATGG GTT CAACTGTGGCAAGT AACACT AAAAGGGT AGGG TT AGG ATTAGGGTTAG AG T TTT CTTTTTT AT G AG AAAAGGT 

TTCCATAGATAACATGAAGCATTAATTTGCCATGGGAAACAGAATCTTGAACCCTTAAGACTTTTGAATTTGAAAACTTCACATTG 
CTACATACTTGCAAGCATTATTAACGGGCTTGCATGCTGAGCAATACCAGGTAAAAGTTACACCCCCTAACATCAAAGTTCTCATC 
ATGTTCTAGCTCTGATGCTATTTCTCATTGAGAACTGAAATGAAACATGGTTTAATCTTGAACATACAACCCCCCTTCTTGATTTT 

aaaaacaaagaccagccaaccaaccagtatataatcccatagactcaggagttttctcatgagttctctccagtgattgacttaat 
60 aattgatatgattgttgaaataataactgatacattgttaacaacaggaattgctaaatgactaaataaacttggcattgataagc 

agcatttaagaagttgatgatcggccgggcacagtggctcacgcctgtaatcccggcactttgggaggctgaggcgggcagatcat 
gtggtcaggagttcgagaccagcctgaccaacatggtgaaaccccctctctactaaaaatacaaaaattagccgggcgtggtggtg 
cgcacctgtaatcccagctactcgggaggctgaagcaagggagtcacttgaacccaggagtcagagcttgcagtgagccgagattg 
caccactgcactccagcctgggtgacagagtgagactctgtctcaaaaaaaaaacaaaaaaagaagttgatgatcagctcagctat 
65 cacatcaatccagttttaaagttgacatggatgcaagtcactgtcctctaagtcagggaaagatggatccccagatgaccccctca 

tgctgaagacgaggctgcgtggtccataaaatgaataaacacacgtgtacacctatgagttccacttttaaaaattattaatttaa 

TTCATTTCAGGTACTTAGGAGTTTAGCTTAAGTCGTCATATATAAAATACAGTCTCTAATATCATGArTGATGGAGAGCATTCAGC 
TTGCCTTAGATGCTGTAAATTCAGGAAAAGCTGAACATTAAGGCGTTTTTGTTTTTTGGTGAGTGTGATCCACGCTAATAACCAGA 
CAGTATAAATTTGAGGCCAGTTAGCTTCTCTTTTTCCACAATAGTAGTTTTGTTGTTGTTTAACTTTACTTTTTATTTCTTTTACC 
70 TCTGGTTGAGAACTATACAGATTACCTAGAAATCAAATCATTCAGGATGAGCTCCTTGTTTCTTTCAAACTGCAGTTGTGGAAAAA 

CAAAATCATTGGCCTAAATTACCCTGCAGATTCCCTCAGACTTCCTTTTAATTTGATCACTTTACTTGATTTGATGCAGTTTTAGT 
TAAATGTACATTTTAAGTGGCAGTCGATTTGAAAGTAACATCTTTAACCCAGAATTAAGTCACTTTGGCTGTTTTTTTAC ATGT TG 
ATCTATGGAAGGACTAACCAAAAAATTGCTTCTTTAGATGGCTCCAAATATGAAATGTTTTGATGTGTTCTAGGATGTAACTTTGG 
GCTTTACGTTACTGTCTCCTTAGAATCTGAGTGCTGTTTAATAGTGAGCCAGTTGCAGGATATCTCAGTAATGTCTTTTTAAAATC 
75 TCTTATTAAAGGTAGAACCTCTGCTAGCCAGACAACrATATTATTTTGCTCAACAAAACAGTGGACATTTCCTGAGGGGCTACGAT 
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TTAC CAGAACACATCAG CAAT CCAGAAGATT AC CACAGATCT AT C CGC CATT C CTCTAT7 CAAG AATGAAAAATGTCAAG ATG ART 

GGTTTTCTTTTTCCTTTTTTTTTTTTTTTTTTTGATACGGGGATACGGGGTCTTGCrCTGTCTCCCAGGCTGGAGTGCAGTGACAC 

AATCTCAGCTCACTGTGACCTCCGCCTCCTGGGTTCAAGAGACTCTCCTGCCTCAGCCTCCCTGGTAGCTGGGATTACAGGTGTGA 

GCCACTGCACCCACCCAAGACAAGTGATTTTCATTGTAAATATTTGACTTTAGTGAAAGCGTCCAATTGACTGCCCTCTTACTGTT 

TTGAGGAACTCAGAAGTGGAGATTTCAGTTCAGCGGTTGAGGAGAATTGCGGCGAGACAAGCATGGAAAATCAGTGACATCTGATT 

GGCAGATGAGCTTATTTCAAAAGGAAGGGTGGCTTTGCATTTCTTGTGTTCTATAGACTGCCATCATTGATGATCACTGTGAAAAT 

TGACCAAGTGATGTGTTTACATTTACTGAAATGCGCTCTTTAATTTGTTGTAGATTAGGTCTTGCTGGAAGACAGAGAAAACTTGC 

CTTTCAGTATTGACACTGACTAGAGTGATGACTGCTTGTAGGTATGTCTGTGCCATTTCTCAGGGAAGTAAGATGTAAATTGAAGA 

AGCCTCACACGTAAAAGAAATGTATTAACGTATGTAGGAGCTGCAGTTCTTGTGGAAGACACTTGCTGAGTGAAGGAAATGAATCT 

TTGACTGAAGCCGTGCCTGTAGCCTTGGGGAGGCCCATCCCCCACCTGCCAGCGGTTTCCTGGTGTGGGTCCCTCTGCCCCACCCT 

CCTTCCCATTGGCTTTCTCTCCTTGGCCTrTCCTGGAAGCCAGTTAGTAAACTTCCTATTTTCTTGAGTCAAAAAACATGAGCGCT 

ACTCTTGGATGGGACATTTTTGTCTGTCCTACAATCTAGTAATGTCTAAGTAATGGTTAAGTTTTCTTGTTTCTGC7VTCTTTTTGA 

CCCTCATTCTTTAGAGATGCTAAAATTCTTCGCATAAAGAAGAAGAAATTAAGGAACATAAATCTTAATACTTGAACTGTTGCCCT 

TCTGTCCAAGTACTTAACTATCTGTTCCCTTCCTCTGTGCCACGCTCCTCTGTTTGTTTGGCTGTCCAGCGATCAGCCATGGCGAC 

ACTAAAGGAGGAGGAGCCGGGGACTCCCAGGCTGGAGAGCACTGCCAGGACCCACCACTGGAAGCAGGATGGAGCTGACTACGGAA 

CTGCACACTCAGTGGGCTGTTTCTGCTTATTTCATCTGTTCTATGCTTCCTCGTGCCAATTATAGTTTGACAGGGCCTTAAAATTA 

CTTGGCTTTTTCCAAATGCTTCTATTTATAGAATCCCAAAGACCTCCACTTGCTTAAGTATACCTATCACTTACATTTTTGTGGTT 

TTGAGAAAGTACAGCAGTAGACTGGGGCGTCACCTCCAGGCCGTTTCTCATACTACAGGATATTTACTATTACTCCCAGGATCAGC 

AGAAGATTGCGTAGCTCTCAAATGTGTGTTCCTGCTTTTCTAATGGATATTTTAAATTCATTCAACAAGCACCTAGTAAGTGCCTG 

CTGTATCCCTACATTACACAGTTCAGCCTTTATCAAGCTTAGTGAGCAGTGAGCACTGAAACATTATTTTTTAATGTTTAAAAAGT 

TTCTAATATT AAAGTCAG AAT ATT AAT ACAATT AAT ATT AATATT AACTACAGAAAAGAC AAACAGTAG AG AACAGCAAAAAAAT A 

AAAAGGATCTCCTTTTTTCCCAGCCCAAATTCTCCTCTCTAAAAGTGTCCACAAGAAGGGGTGTTTATTCTTCCAACACATTTCAC 

TTTTCTGTAAATATACATAAACTTAAAAAGAAAACCTCATGGAGTCATCTTGCACACACTTTCATGCAGTGCTCTTTGTAGCTAAC 

AGTGAAGATTTACCTCGTTCTGCTCAGAGGCCTTGCTGTGGAGCTCCACTGCCATGTACCCAGTAGGGTTTGACATTTCATTAGCC 

ATGCAACATGGATATGTATTGGGCAGCAGACTGTGTTTCGTGAACTGCAGTGATGTATACATCTTATAGATGCAAAGTATTTTGGG 

GTATATTATCCTAAGGGAAGATAAAGATGATATTAAGAACTGCTGTTTCACGGGGCCCTTACCTGTGACCCTCTTTGCTGAAGAAT 

ATTTAACCCCACACAGCACTTCAAAGAAGCTGTCTTGGAAGTCTGTCTCAGGAGCACCCTGTCTTCTTAATTCTCCAAGCGGATGC 

TCCATTTCAATTGCTTTGTGACTTCTTCTTCTTTGTTTTTTTAAATATTATGCTGCTTTAACAGTGGAGCTGAATTTTCTGGAAAA 

TGCTTCTTGGCTGGGGCCACTACCTCCTTTCCTATCTTTACATCTATGTGTATGTTGACTTTTTAAAATTCTGAGTGATCCAGGGT 

ATGACCTAGGGAATGAACTAGCTATGAAATACTCAGGGTTAGGAATCCTAGCACTTGTCTCAGGACTCTGAAAAGGAACGGCTTCC 

TCATTCCTTGTCTTGATAAAGTGGAATTGGCAAACTAGAATTTAGTTTGTACTCAGTGGACAGTGCTGTTGAAGATTTGAGGACTT 

GTTAAAGAGCACTGGGTCATATGGAAAAAATGTATGTGTCTCCCAGGTGCATTTCTTGGTTTATGTCTTGTTCTTGAGATTTTGTA 

T ATTT AGG AAAAC C T CAAG C AG T AATT AAT AT CT C CT G G AACA CT AT AG AG AAC CAAG TG AC CG AC TC ATT T ACAAC TG AAAC C T A 

GGAAGCCCCTGAGTCCTGAGCGAAAACAGGAGAGTTAGTCGCCCTACAGAAAACCCAGCTAGACTATTGGGTATGAACTAAAAAGA 

GACTGTGCCATGGTGAGAAAAATGTAAAATCCTACAGTGAAATGAGCAGCCCTTACAGTATTGTTACCACCAAGGGCAGGTAGGTA 

TTAGTGTTTGAAAAAGCTGGTCTTTGAGCGAGGGCATAAATACAGCTAGCCCCAGGGGTGGAACAACTCTGGGAGTCTTGGGTACT 

CGCACCTCTTGGCTTTGTTGATGCTCCGCCAGGAAGGCCACTTGTGTGTGCGTGTCAGTTACTTTTTTAGTAAGAATTCAGATCCA 

GTGT AAACTT C CGTTC ATTGCTCTC CAGTCACATGC C CCCAC TTCCCCACAGGTGAAAGTTTTTCTG AAAGTGTTG GG ATTGGTTA 

AGGTCTTTATTTGTATTACGTATCTCCCGAAGTCCTCTGTGGCCAGCTGCATCTGTCTGAATGGTGCGTGAAGGCTCTCAGACCTT 

ACACACCATTTTGTAAGTTATGTTTTACATGCCCCGTTTTTGAGACTGATCTCGATGCAGGTGGATCTCCTTGAGATCCTGATAGC 

CTGTTACAGGAATGAAGTAAAGGTCAGTTTTTTTTTGTATTGATTTTCACAGCTTTGAGGAACATGCATAAGAAATGTAGCTGAAG 

TAGAGGGGACGTGAGAGAAGGGCCAGGCCGGCAGGCCAACCCTCCTCCAATGGAAATTCCCGTGTTGCTTCAAACTGAGACAGATG 

GGACTTAACAGGCAATGGGGTCCACTTCCCCCTCTTCAGCATCCCCCGTACCCCACTTTCTGCTGAAAGAACTGCCAGCAGGTAGG 

ACCCCAGAGGCCCCCAAATGAAAGCTTGAATTTCCCCTACTGGCTCTGCGTTTTGCTGAGATCTGTAGGAAAGGATGCTTCACAAA 

CTGAGGTAGATAATGCTATGCTGTCGTTGGTATACATCATGAATTTTTATGTAAATTGCTCTGCAAAGCAAATTGATATGTTTGAT 

AAATTTATGTTTTTAGGTAAATAAAAACTTTTAAAAATTTGTTATGGAATGTGTGTGTGTGTTATTAAACATGCATCCTGATAGCT 

TTTAAAGCACTTTCTCCTGCGGTTACGTTCCTTCAGAGAGGCTGCTGTACGTGTCTCTGAAATCAGATCTCCAAGTGTTCACCTTG 

TTAAAGAGACAAACGCTGGCCAAGTGCCGGGCTGCTCCTCCCACACAGAGGAGTGTCTGTGAAGAGTAATCATCCTGCTCTCCCGT 

TAGCATCTGCCTCCTCTTCCTTTATCTGTACTTTAAAAGGTTTAGGGCTTTCAAGGAAGTTGTTTTTAATGTTTTCTTTTGTTTAT 

attcgaagctcctctgattttggtcattgctaaaaagaagggatataggttaactaacactccaaatgtgaaaatcaaatggaaaa 

CTGGATAAAGAGAACAGGATTTAGATGGAACCCCTGGGGATCCGTACGTCTGCTGTTGACCTCAGCTCCAAACTCTTCCTCTCTCT 

GAGCAGCCAGGCAAGGGAGTCTCCTTTCTCAGCTTCATCGCTTCTACTGATTACATGGCTCAGCTCCTATGCACCTACTAACTTCC 

AGTCCAGCAGAAAAACTCAAAGAACCAGGCTGCAGCTGCTGGTGCTAAAATCCTTGCAGCTGAAGGTTACATAGAGCTGTCAGAAA 

AGTTTGTAGTTTGGATCTAGAACCCCCCCTAGAATAGTAGATTAGCATAATTTTGATTTTGCTAAATGGTAAAATTTCTTTTCTAA 

accctcacaagttcagttgagaaactttcctgaaaacaaagatcaataaatcttagcatagtgataagacaaaggagacagcagct 

CCAGTGTTTTAAAAGGGGACAAAAATGAGAGAAGGTAGTAAAATCTGTTCCCAGATTCCACTGCTGCCTTCGCTGTTCCCAGGAAG 
GAAGGATTTATGTCCTGATCTCAGGAGACAGGCTTCAGCAGAGTGCTTCCCTGTGAGTTCTGTGTTCCTAACTTAACAATTCTCAA 
T ATT TTGGGG AGAAATATTTTGGTTTCCTTCAGTCCCC CCTTGAAGCTTTACTTTCAGAAAGTTTCACATGTTAAAAGCTAAGTTG 
GTAGTTTrGGAGAGATTTGGGTTAGAAGTTTTAAGATAAGAGATTrGGCAAAGGAGGAGGAGAACATAGTTTGGAACAAGCAGAAA 
GGAACCAATTTGGGTACATTGTTCCATCTCTTATTGTATCAGTCTTTCAGTCCrGAAAATAGGTCAGTTCCGTTAAATCATTGCAT 
CCCATTTCAGAGGTGGTGTAAGTGGGCTTCCATAAGAGTTACGTCTTCCATATGGTGTAGGCACACAGGTACTTTATCAGAGACAT 
TTGTATGGAAATAAAAAGAAAACAAAGGTCTATGTTTCAAGCAGTCTATAAGCTAGTTTCTGGAGAGCAACCAGCTGAGATTTCTA 
GATTTGGGTTCAAATAATTTTAAGTTGGAGTGGACAGGCAGTGGCAATCTGACAGATTTTTCTGGATTATAGTTTGCATCAGACGT 
TCCAGTGAAGTTTTTGTCCATAAATAAATTGTGATGACTTCTCCAAAGTTTATATCAAGTTGTTCAGCTTTCATTTGCAGGGCTTC 
AGGAAAGGCACGGTTTTAATTCCTAGTGATTTCAAGTCAGAAAGGTGGGAGAAAGTTGGGAATGTTAGTCTGAAGAGCCATAGCAG 
ATATTAGAGGAAACTAAAACTTCAGGATTCAGTCCAGATAATTTTTAAAAACTCTAAAACAATGGACAGGGCTAGAATCTAATAAC 
AGCTATGCTATAGCTGTTCTGAAACATTTTTTCTCTCTACAGTCACCTCCCTGTTTACCAAAGATAATCACAATAAGTCCAGTTTA 
CTTACAAAACAAGTTTAGTGTCATTATATTTAACCGGATCATTTACATAAGTACAGCAAGAACAGTGATTTAACATATAAGCTCTT 
TTTAAGTCAGCGTTGCTGGAACTTTTCGTAAAGAATTTTATTAGATTAGAACACTAAAACCCTCTTCAGACTAGGAAGCCGTGCCA 
CAGACTTACCAACAGATTTTATCTGAGATACCTGGGTAAATTTTTTTCTTGAGGTCTCCAAAATGTTTTGAGGTTCCTGGGCTTGT 
CAGAAAATGACATTATTTACTTACTGCAAGGCTAGAAGTGCTGGAAGGGCACCGCATAGTTCAGGAACAAAGTGCCAGGCCAGTTC 
TTTCAAGGGTTTTATTGGCTCCTTAAAGTTAACGTTCATTCCTTAAAGCAGTCTGGTCACATCTGAAAAAATGACGTCCCAGTCAT 
AGCCTTGATGATATAACCTGTGTTTCCAATTTTTCCAGTCCGAAGAGACCAGATTCCTAGTGAACTTATGCAAATAACTATCTTGC 
CATAAAAATAGAATTTCTCACATACAGTTTCTAAATCCTGGAGGGCTCAGGTAAAGAAAAAGATAAATGTTTCAATATTTGTGCAC 
AAAAATATACTTTACAAAATTACTGTAAAGCTGTAGATTACTTAAGAGGGAAAAAAAGTTTTCTCAACTATGGAAAGAAAACATAA 
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AAAGAATCAGCAATG CTTT AAACAAAAAATGTTG CAAAAAATC ATTTT AGT CCTTCCT TGGTTTAGT TTCG TGT AAT TCTTGTTTT 
GCTTGATTTGGGGTTACTAATTTTATGAGTCCAGTTTTTTTTTCATTAGCATTCTGGGAATTTTTAATGACTCCAATAATATGGTC 
TGAAAGTTGTCAGGAACCTGTATTCAAGAGTACTTCTTTCAGTCCTTTCTATGAACCTTCTTGAAGACATAACACTTTAGGATCTG 
CAAAGAGCTTTTAGAAAAAGTATCATAATAAAGCAATTAATAGCAGATAACAAGACTTAAAATGGACATAGTTAAAGACACAATTG 
5 ACATGGAAATTTGGTTACTTTCTGTGGCTTACAACAATTTAACATAATACCCATAATTATAACTGACAACATTACCAAAACATATC 

AGATTTTTAGGAATCTCATACAATTTTAGAACACATATTAATAACATATCCATATGATATAGTTTGGATCTGAGTCCCCACCCAAA 
TCTCATGTTGAAATGTAATCCCCAATGCCAGAGGAGAGGCCTGGTAGAAGGTGACTGGATCATTGGGGTGGTCCCTCATGAGTGGT 
TTAGCACCATCCTCTCAGTACTGCTCTCATGATGGTGAGTGAGTGCTCTCAAGATCTGGTTATTTAAAAGTGTGTAGCACCTCCCC 

cacttcctccttctgctcctgccatataagatatgcttggttccccttcaccatccactatgattgtatgtttactgaggccttcc 
10 cagaagccaagcagatgctgccatgcttcctgtacagctggcagaactgtgagctaattaaacctcttttctttataaattaccca 

GTCTCAGGTATTTATTTATGAAGTGCAAGAATGGAGTAATATAGAAAATTGGTACCAGTAGTGGGATATTGTGATAAAGATACCTG 
AAAATGTGGAAGTGGGTTTGGAACTGGATAACAGACAGAGATTGGAAGAGTGTGGAGGCTCAGAAGAAGACAGGAAGATAAGGGAA 
AATTTGGAA CTCC CG AAGGACTTG CTG AATG ATTGTG AC C AAAATGCTG ATAG TGATATAG ACAATG AAGG C CAG G CTG AGG AGGT 
CTCAGATGGAAATGAGGAACTTATTGGGAACTGGAGTAATGGTCGCTTTCGTTACGCATTAGCAAAGAGCCTCTACTCTAAAGATT 
15 TGTGGAACTTTGAACTTGGGAGCAATGATTTAGGGTATTTGGCAGAAGAAACTTCTAAGCAGTGAAGTGTTTAAGATGTGACCTGG 

ctgcttctaacagcttatgcttatatgtgtgaacaaagaaataacctgaaactggaacttatatttaaaatggaagcagagcataa 
aagtttgaaaaatttgcagcctggtcatgtgataaagaaaggaaaatttcactagcacctctatctagggtctcaggttctcatct 
gacaaagtacacaaaggccttacaaccccatgtgtccatagatagaagaataaaaaaagacagtctgtaagagaggaaatcaaaag 
ctgttcatggtagtagaaaggattaccaatgggtaccacaaaaagtcaagactcatataaataattaaaaacaaggcatttacact 
20 aatttgtataaatgtttctctcccaagctaaggtatttactaaggaaatcaatttggtggtgggtctaaagaactttatttaactc 

tgtgtcaaatccaatctctgcttgaatgctgcttaattaattccctgaataacatttcaaaaacatggtaagattaacatcttcca 
tgggctgagaaaggcttagagaattaggctgaagagtgttttgtcaatcttgcaatgacttacaggcatttgaaaagtgaacttct 
ctaaaagaaatttattttaaatatagccagtctaatttatttcaaagtgatgtaaaccaataagccaaaataaaaacaccagagtc 
actatatccaagagccaatttatacaaataattttctcctatttaaatttggaaatgaaggaaaaaagaaaaaactcttaccctcc 
25 cctctcaactgagcactaaaaatagagatgtgaagagctgacgttggtaagaaaccttacccttttctgctggtttctttcagatc 

tctcagagctccatccattggccctagtgtgagcaaagtgtgcctttgtggttgtcaaattgaaggaaagaaaatatgatttattt 
tctcaatcctcatattttcttacctgagacactttcctgaaaaaaaaaagattaacaagagaaaagccagaagaagtttattgatg 
aatattgtacccatcacctagaagaaggcctcagttcaaatgtatttctctcccagggcagagtagatgaggaatctttcttaagt 
agtattttaacaaaaaacaataaatcttagcatagagacaaagcaaaggagggggcagttccagtcttttaaaaactgggaaaatg 

3 0 tgggaagatagtaaaccttgttcccagattgttctggtgcttgctgatgccttctctgggccaatttctagtaaggaaggatttat 

gtcctgacatcaggcaaatagaggtggggcagagtgtttccttgcattttcagtgtgtttaacttaataatcctcaatatttttgg 
aagaagtattttggtttccttcataacgaaatagaaataatggacaaataaacaatctttcttcttcttggggctccatttgctca 
acaaatacaggtggactcaagtcagtatacatgcataggcaagtttttcttcaaataatatatcaactggttatatctaaaagggt 
ATTCCAAAGGGTTTTGAGCCCTTGAGATTGCTCTGAAGTAATTTTATGTATCTCTAAGGTACCAGTGTTTATTCTCGTAAAC rGTT 
35 CTGTAACTGCAGCACAAGTTTGGCTGTATTGGATTTGATTTCCTAAAAACAATGATCACCTGACAAACACGCTTGTTGCAGTGTGC 

CACCAGTACTCCCCTAGGCCAGAAAGACACGTTGGGTCCTGTCTCATCTCTCTGCAAAGGAGCTCTGGACAGGCTATACCTAAATT 
AACACAGGCAGACATATATTCTCTGTTTTAGTGTAGCATTATGAATTATATGGTGTTTGAAGGCAACCCGGCCTTTTCAGTGACCC 
CTCCTCCTGCCACACTGGTAGTGTGTTGGCAAAATGTCTGTCCTTAGGGAGTCCTCAAAGACTCCTTCCTTCTCTTCCCTCTGCCC 
TCTGCCTCTGCTCCCCTGGCTAGTCTGCGCCCACAGGTCTTGGCTGTGGCACACTCCCCTTCTGCAGGCATTGCTTCCCTTATTCC 

4 0 accctctgtttgggtctccaaagtgtgatatttgtcttgagaaacactttgccccactatgtcattcccctttccttactctccaa 

GCAGCTGGGTCACTGGTGCTCAGGACTCAAACTGGCTGGGAATGTGAGAAAAGCTCCTTTTCCCTCCTGGCCTCCTACTTGAGACT 
AAAGCAAAATGCTGAGGGTTGAGGAAGGGAGAGCGAGTGCTCGCTGAGAAAGGAAGAAATGAGTGTTTAGACTTCAGCCACTCCCT 
GATAAAGGGGAACGATCTTCTGCCTCCTGGGAAAAACTTTGATGAGACAGCAAACTTGAGAAAAGTTTGTGGGAAGGAGCAGTGAG 
AACCGCAGGTTACGAAGGGGCCAGGTGGGCAGGACTGAAGGATAACTCCATGGTAACCGGCGTGGATCGATGACTATGGGGCCAAA 
45 GAGTGGGCATGCCTGGGTGTGTCTGAGCAGAAACTGCATTGAGGACAAGATCCCCTGCCCACCAGCACAGGCTCTGGCTCTGTGGG 

AGCTATGCCAAACTTAGCCCCAGTTCAAGGGAAGGAGAGGGAGGAGAGGGAGGAGAGGGAGGAGAGGGATCCAAAGTGAACTGAAC 
TTGAATTTGCATCACCCTAGTGGAATATGAGCTTAAAATTAACAATTATATTGTTAAAGAAAATATGAACTACATGTCTTAAAAAC 
TTTGGCTCTGGACTTAGATTTCTACGCACCATGTCCGCAGCATAACACTGCCCATTCTTTATTGTAATTGTCTGTTTATTAATTTG 
TCTTCTGT ACTATAAATTC CTTGAGG AAG GGAACTG TGCTTT CCAGTAAACACCCAGT ACTGGTG CAG CACCTGGCTTATAGTCAG 
50 CACCATCGAATCCTCAGGAAATGACACAGTTGGCGAACCTAGATGTCTACCATGTCCAACAGTGTCCAATAGGATGCTGGCCAAGT 

GATGAGCCACCTATGGCATGAAATGCTATAGAACCACTTACAAATTGTGCAGTATACAAGTATTTCATGGCATGGGGAAATGGTTG 
TTACTTTGTAAAGTAAAAAGAAACAGGTTTCAAAACAATGTGATATCTTTTTAAAATTTCATGGAGCTCATACATAGAATTTTTTA 
AAAAG AAC ATTCAACAGTG TAAATT ATAC CCCTGAG ATGTGGGGTC ATGGAAATTTTTT ATTTTCTTGTGTG CTTTTTTGT ACTTT 
TCAAAGTTTCTCCTGAGACCACATATTTTGTTACTAGAAAGGGAGAAAAGCACAAATGTAATCTTTCTAAGTTGATACGTCCCTTT 
55 ATATTTTTTGGTGGGCTTCCAGTTTCTCAAGCTGCCTTGTGGGGTCCCCAGAGCTCTGGGGGTGGGACCAGCTCTGAGGTGAAGGG 

ACCAGGGGCTCAGGGTCTCAGGGCCCATCTCCCAGTCCTGCCTCCATTAATTTCTTTTCCTACCATTTCCCCTTGATATGCTTTCC 
CCCACCTCATCTTTCCCAAGATGCTTCTTTGTCCTCTGAGCTATGACACTGAGGATGAACGCTCTCTCAGCTTTCTGGCTGCAGCT 
GCCTCCATGCAGGGACCCCCAGCCTGTGAACTTCCCTCTGGCACCCCCACTCCCCCATGCGGAAACTCCCTCGGCCACCCGTTCTC 
ATCCCCAACCCAAGCGGGACCTCCCTCCCCCACCAGCACCCCCATGCGGGACCTCTCTCCCCCACCAGCACCCCCATGTGGNNNNN 
6 0 NNNNNNNNNNNNNNNNNNNNl'ftWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNN^WNNNNNNNNNNNNNNKN^NNNNNNNNNNNNNNCCCCCTCCCACCCCCATGTGGGGATCTCCCTCCATCCCTA 
GCACCCCCATTGTGGGATCTCCTTTCCTCACCTCCAACCCCCATGTGAGAACCTCCCTCTCACTCTCACCCCCATTCTGGGACCCT 
CCTGAGTCTCTGCCCTTCCTCAGTCATCACAGTCTCTGTACAGCTAGGGACTGACTCTTTGCCTTTGGCCCTGCTGTTTCCCCTCA 
CGCTAATGTCAGCATTTGGGGTTGCCTGGAAACAGGAAGGATAAGAACATTGATTCTTCTTTTTTATTTGTGGAAAATATGCATAA 
6 5 CATAAAATTTACCATCTTAACCATGTTTAGGTATACAGTTCAGTGGCATTAAGTAATTCACATTGCTGTGCAGCCATATCCAGCAT 

CTGTCTGCAGGACTTTCTCATCTTCCCAAATTGAAACCCTGTCTCCATCCCACACTATCTCCCCATTCCCTGGCCCCTTTGCCCCC 
AGCCCCCACCATTCTACTTTCTATCTCTATGAAACTGACTACTCTGGATACCTTGTATGCGTGGAATCCTGCAGTATTTGTCCTTC 
TGTGTCTGGCTTATTTCACTGAGCTTGATGTCCTCCAGGTTCGTTCATGTTGCAGCACGTGTCAGAATTTCCTTTCTTTCTAAGGC 
TAAATCATATTCCATTGCATGGGTGGACCATATTTTGTTCATTTATCTGTCCTGAACACTTGAGTTGCTTCCGTGTTTTAGCTACT 
70 GTGAATAACGCTGTTGTGGACATGGGTGGACAAATGGGTCTTCAAGACCCTGCTTTCAATTCTTTCATGTGTATACCCAGAAGTGG 

AACTGCTGGAGCGATGAAAATTCTATAATTAATATTTTAAAGGTACCACTGTACTGTTTACCACAGTGGCTGCATCATTTTACATT 
CCCACCAGCAATGCACAAGGATTCCAGTTTCCCCACATCCTCACCAACACTTGTTATTTTCTGAAGAACATTGATTTTTTTAAAAA 
GGATTCATTCCACAAACATCTTCTGAAGACTCCCCATGTTCCTGACCCTCCCTGCTTTCCAGGGATAGCCAGCTGTAATCGCACAG 
CTTCTGTGTGGGTGCAGGAGGCCAGCAAGCACTGAGACAGACGCTACGGGCAGGGCATTTCCGAGAAGGAAATATTTTCATTCTCC 
75 ATTTTTAAGGTGAGAAACTGAGGCCCAGGAGTGTAAAGCCAGTACCCTAATATACAACTACTAAAAGAGGAAGCCAGGATTCAAAT 
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CCAGGCCTTTGTGGTTTCATAGCCTTATCTCTTAATTCTGATGCCAGCCTGCCTTCCCTTCCACCATTGACGTACCAAGAGTCAGA 

gaggtggcacggtgtacctgtatccacaccactggtgagcagccctccagcatcacacccagactttctaagatgcttggtatccc 

acagatgggagccaatttctttaggtggggaaagagaatgggagcagagagaacagcctgttccacaaagaaaggagaagaaccaa 

GAGTTTGGGATTAAGCATAAAGGTCTAATTAACATTTATTAGGTGCrAAGTGCACTGCCATGTGTCAACTCCTGTAATCCTTGAAG 

taatcctgggagacaggcatttcatttctcaccttacagatgggggcacagagcacagggaggatcttgagagggtcccatggtca 

gcaagtgttggtgaaaggatatcatcctggctggtcctacccaggtgctccatcttcatcctataaaactctctgtgctttagttt 

cttctatgaaacaggacacctatttcatagggtagttgtcgggattagtgataaagtgctaagagtaatagctggggcacagttaa 

tcctatgtaaatattggcgaattgtcttagtctgttgcctgttgctataatggaataccatagagtgggtaatttacaaagaaaag 

tatgtattattatgattctggaggctgggaagtccaagagcatggcactggtacctggtaaggacctccttgctgc 

HUMAN SEQUENCE - mRNA 

cgctcgatcttgggacccaccgctgccctcagctccgagtccagggcgagtgcagagcacagcgggcggaggaccccgggcgcggg 

cgcggacggcacgcggggcatgaacctggagggcggcggccgaggcggagagttcggcatgagcgcggtgagctgcggcaacggga 

agctccgccagtggctgatcgaccagatcgacagcggcaagtaccccgggctggtgtgggagaacgaggagaagagcatcttccgc 

AT CCCCTGG AAG C ACG CGGGCAAG CAGG ACT ACAA CCG CG AG G AGGACGCCGCG CTCTTCAAGGCTTGGG CACTGTTT AAAGG AAA 
GTTCCGAGAAGGCATCGACAAGCCGGACCCTCCCACCTGGAAGACGCGCCTGCGGTGCGCTTTGAACAAGAGCAATGAC T TTGAGG 
AACTGGTTGAGCGGAGCCAGCTGGACATCTCAGACCCGTACAAAGTGTACAGGATTGTTCCTGAGGGAGCCAAAAAAGGAGCCAAG 
CAGCTCACCCTGGAGGACCCGCAGATGTCCATGAGCCACCCCTACACCATGACAACGCCTTACCCTTCGCTCCCAGCCCAGCAGGT 
TCACAACTACATGATGCCACCCCTCGACCGAAGCTGGAGGGACTACGTCCCGGATCAGCCACACCCGGAAATCCCGTACCAATGTC 
CCATGACGTTTGGACCCCGCGGCCACCACTGGCAAGGCCCAGCTTGTGAAAATGGTTGCCAGGTGACAGGAACCTTTTATGCTTGT 
GCCCCACCTGAGTCCCAGGCTCCCGGAGTCCCCACAGAGCCAAGCATAAGGTCTGCCGAAGCCTTGGCGTTCTCAGACTGCCGGCT 
GCACATCTGCCTGTACTACCGGGAAATCCTCGTGAAGGAGCTGACCACGTCCAGCCCCGAGGGCTGCCGGATCTCCCATGGACATA 
CGTATGACGCCAGCAACCTGGACCAGGTCCTGTTCCCCTACCCAGAGGACAATGGCCACAGGAAAAACATTGAGAACCTGCTGAGC 
CACCTGGAGAGGGGCGTGGTCCTCTGGATGGCCCCCGACGGGCTCTATGCGAAAAGACTGTGCCAGAGCACGATCTACrGGGACGG 
GCCCCTGGCGCTGTGCAACGACCGGCCCAACAAACTGGAGAGAGACCAGACCTGCAAGCTCTTTGACACACAGCAGTTCTTGTCAG 
AGCTGCAAGCGTTTGCTCACCACGGCCGCTCCCTGCCAAGATTCCAGGTGACTCTATGCTTTGGAGAGGAGTTTCCAGACCCTCAG 
AGGCAAAGAAAGCTCATCACAGCTCACGTAGAACCTCTGCTAGCCAGACAACTATATTATTTTGCTCAACAAAACAGTGGACATTT 
CCTGAGGGGCTACGATTTACCAGAACACATCAGCAATCCAGAAGATTACCACAGATCTATCCGCCATTCCTCTATTCAAGAATGAA 

CTGGAGTGCAGTGACACAATCTCAGCTCACTGTGACCTCCGCCTCCTGGGTTCAAGAGACTCTCCTGCCTCAGCCTCCCTGGTAGC 
TGGGATTACAGGTGTGAGCCACTGCACCCACCCAAGACAAGTGATTTTCATTGTAAATATTTGACTTTAGTGAAAGCGTCCAATTG 
ACTGCCCTCTTACTGTTTTGAGGAACTCAGAAGTGGAGATTTCAGTTCAGCGGTTGAGGAGAATTGCGGCGAGACAAGCATGGAAA 
ATCAGTG ACAT CTGATTGGCAGATGAG CTTAT TTCAAAAGG AAGGGTGG CTTTGCATTTTCTTGTGTTC TGTAGACTGCCAT CATT 
GATGATCACTGTGAAAATTGACCAAGTGATGTGTTTACATTTACTGAAATGCGCTCTTTAATTTGTTGTAGATTAGGTCTTGCTGG 
AAGACAGAGAAAACTTGCCTTTCAGTATTGACACTGACTAGAGTGATGACTGCTTGTAGGTATGTCTGTGCCATTTCTCAGGGAAG 
TAAG ATGTAAATTGAAG AAG CCTCACACGTAAAAGAAATGTATTAATGTATGT AGGAGCTG CAGT TCTTGTGG AAGAC ACTTG CTG 
AGTGAAGGAAATGAATCTTTGACTGAAGCCGTGCCTGTAGCCTTGGGGAGGCCCATCCCCCACCTGCCAGCGGTTTCCTGGTGTGG 
GTCCCTCTGCCCCACCCTCCTTCCCATTGGCTTTCTCTCCTTGGCCTTTCCTGGAAGCCAGTTAGTAAACTTCCTATTTTCTTGAG 
TCAAAAAACATGAGCGCTACTCTTGGATGGGACATTTTTGTCTGTCCTACAATCTAGTAATGTCTAAGTAATGGTTAAGTTTTCTT 
GTTTCTGCATCTTTTTGACCCTCATTCTTTAGAGATGCTAAAATTCTTCGCATAAAGAAGAAGAAATTAAGGAACATAAATCTTAA 
TACTTGAACTGTTGCCCTTCTGTCCAAGTACTTAACTATCTGTTCCCTTCCTCTGTGCCACGCTCCTCTGTTTGTTTGGCTGTCCA 
GCGATCAGCCATGGCGACACTAAAGGAGGAGGAGCCGGGGACTCCCAGGCTGGAGAGCACTGCCAGGACCCACCACTGGAAGCAGG 
ATGGAGCTGACTACGGAACTGCACACTCAGTGGGCTGTTTCTGCTTATTTCATCTGTTCTATGCTTCCTCGTGCCAATTATAGTTT 
GACAGGGCCTTAAAATTACTTGGCTTTTTCCAAATGCTTCTATTTArAGAAATCCCAAAGACCTCCACTTGCTTAAGTATACCTAT 
CACTTACATTTTTGTGGTTTTGAGAAAGTACAGCAGTAGACTGGGGCGTCACCTCCAGGCCGTTTCTCATACTACAGGATATTTAC 

TATT ACT C C CAGGATT CAGCAGAAGATTG CGTTAGCT CTC AAATGTG TGTTCCTG CTTTTC TAATGG ATATTTTAAATTCATT CAA 

CAAGCACCTAGTAAGTGCCTGCTGTATCCCTACATTACACAGTTCAGCCTTTATCAAGCTTAGTGAGCAGTGAGCACTGAAACATT 

ATTTTTTAATGTTTAAAAAGTTT CTAAT ATT AAAGT CAGAAT ATTAATACAATTAAT ATTAAT ATTAACTACAG AAAAG ACAAACA 

GTAGAGAACAGCAAAAAAATAAAAAGGATCTCCTTTTTTCCCAGCCCAAATTCTCCTCTCTAAAAGTGTCCACAAGAAGGGGTGTT 
TATTCTTCCAACACATTTCACTTTTCTGTAAATATACATAAACTTAAAAAGAAAACCTCATGGAGTCATCTTGCACACACTTTTCA 
TGCAGTGCTCTTTGTAGCTAAACAGTGAAGATTTACCTCGTTCTGCTCAGAGGCCTTGCTGTGGAGCTCCACTGCCATGTACCCAG 
TAGGGTTTGACATTTC ATTA GCCATGCAACATGGATATGTATTGGGCAGCAGACTGTGTTTCGTGAACTGCAGTGATGTATACATC 
TTATAGATGCAAAGTATTTTGGGGTATATTATCCTAAGGGAAGATAAAGATGATATTAAGAACTGCTGTTTCACGGGGCCCTTACC 
TGTGACCCTCTTTGCTGAAGAATATTTAACCCCACACAGCACTTCAAAGAAGCTGTCTTGGAAGTCTGTCTCAGGAGCACCCTGTC 
TTCTTAATTCTCCAAGCGGATGCTCCATTTCAATTGCTTTGTGACTTCTTCTTCTTTGTTTTTTTAAATATTATGCTGCTTTAACA 
GTGGAGCTGAATTTTCTGGAAAATGCTTCTTGGCTGGGGCCACTACCTCCTTTCCTATCTTTACATCTATGTGTATGTTGACTTTT 
TAAAATTCTGAGTGATCCAGGGTATGACCTAGGGAATGAACTAGCTATGGAAATAACTCAGGGTTAGGAATCCTAGCACTTGTCTC 
AGGACTCTGAAAAGGAACGGCTTCCTCATTCCTTGTCTTGATAAAGTGGAATTGGCAAACTAGAATTTAGTTTGTACTCAGTGGAC 
AGTG CTGTTGAAGATTTG AGG ACTTGTTAAAGAG CACTGGGT CATATGGAAAAAATGTATGTGT CTCC CCAGGTGCATTTT CTTGG 
ITT ATGTCTTGTTCTTG AGATTTTGT AT ATTTAGG AAAACCT CAAG CAGTAATTAATATCTCCTGG AACACT ATAGAG AACCAAG T 
GACCGACTCATTTACAACTGAAACCTAGGAAGCCCCTGAGTCCTGAGCGAAAACAGGAGAGTTAGTCGCCCTACAGAAAACCCAGC 
TAGACTATTGGGTATGAACTAAAAAGAGACTGTGCCATGGTGAGAAAAATGTAAAATCCTACAGTGGAATGAGCAGCCCTTACAGT 
GTTGTTACCACCAAGGGCAGGTAGGTATTAGTGTTTGAAAAAGCTGGTCTTTGAGCGAGGGCATAAATACAGCTAGCCCCAGGGGT 
GGAACAACTGTGGGAGTCTTGGGTACTCGCACCTCTTGGCTTTGTTGATGCTCCGCCAGGAAGGCCACTTGTGTGTGCGTGTCAGT 
TACTTTTTTAGTAACAATTCAGATCCAGTGTAAACTTCCGTTCATTGCTCTCCAGTCACATGCCCCCACTTCCCCACAGGTGAAAG 
TTTTTCTGAAGTGTTGGGATTGGTTAAGGTCTTTATTTGTATTACGTATCTCCCCAAGTCCTCTGTGGCCAGCTGCATCTGTCTGA 
ATGGTGCGTGAAGGCTCTCAGACCTTACACACCATTTTGTAAGTTATGTTTTACATGCCCCGTTTTTGAGACTGATCTCGATGCAG 
GTGGATCTCCTTGAGATCCTGATAGCCTGTTACAGGAATGAAGTAAAGGTCAGTTTTTTTTGTATTGATTTTCACAGCTTTGAGGA 
ACATGCATAAGAAATGTAGCTGAAGTAGAGGGGACGTGAGAGAAGGGCCAGGCCGGCAGGCCAACCCTCCTCCAATGGAAATTCCC 
GTGTTGCTTCAAACTGAGACAGATGGGACTTAACAGGCAATGGGGTCCACTTCCCCCTCTTCAGCATCCCCCGTACC 

HUMAN SEQUENCE - CODING 

ATGAACCTGGAGGGCGGCGGCCGAGGCGGAGAGTTCGGCATGAGCGCGGTGAGCTGCGGCAACGGGAAGCTCCGCCAGTGGCTGAT 
CGACCAGATCGACAGCGGCAAGTACCCCGGGCTGGTGTGGGAGAACGAGGAGAAGAGCATCTTCCGCATCCCCTGGAAGCACGCGG 
GCAAGCAGGACTACAACCGCGAGGAGGACGCCGCGCTCTTCAAGGCTTGGG CACTGTTT AAAGGAAAGTTCCGAGAAGGCATCGAC 
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aagccggaccctcccacctggaagacgcgcctgcggtgcgctttgaacaagagcaatgactttgaggaactggttgagcggagcca 

GCTGGACATCTCAGACCCGTACAAAGTGTACAGGATTGTTCCTGAGGGAGCCAAAAAAGGAGCCAAGCAGCTCACCCTGGAGGACC 
CGCAGATGTCCATGAGCCACCCCTACACCATGACAACGCCTTACCCTTCGCTCCCAGCCCAGCAGGTTCACAACTACATGATGCCA 
CCCCTCGACCGAAGCTGGAGGGACTACGTCCCGGATCAGCCACACCCGGAAATCCCGTACCAATGTCCCATGACGTTTGGACCCCG 
5 CGGCCACCACTGGCAAGGCCCAGCTTGTGAAAATGGTTGCCAGGTGACAGGAACCTTTTATGCTTGTGCCCCACCTGAGTCCCAGG 

CTCCCGGAGTCCCCACAGAGCCAAGCATAAGGTCTGCCGAAGCCTTGGCGTTCTCAGACTGCCGGCTGCACATCTGCCTGTACTAC 
CGGGAAATCCTCGTGAAGGAGCTGACCACGTCCAGCCCCGAGGGCTGCCGGATCTCCCATGGACATACGTATGACGCCAGCAACCT 
GGACCAGGTCCTGTTCCCCTACCCAGAGGACAATGGCCACAGGAAAAACATTGAGAACCTGCTGAGCCACCTGGAGAGGGGCGTGG 
TCCTCTGGATGGCCCCCGACGGGCTCTATGCGAAAAGACTGTGCCAGAGCACGATCTACTGGGACGGGCCCCTGGCGCTGTGCAAC 
10 GACCGGCCCAACAAACTGGAGAGAGACCAGACCTGCAAGCTCTTTGACACACAGCAGTTCTTGTCAGAGCTGCAAGCGTTTGCTCA 

CCACGGCCGCTCCCTGCCAAGATTCCAGGTGACTCTATGCTTTGGAGAGGAGTTTCCAGACCCTCAGAGGCAAAGAAAGCTCATCA 
CAGCTCACGTAGAACCTCTGCTAGCCAGACAACTATATTATTTTGCTCAACAAAACAGTGGACATTTCCTGAGGGGCTACGATTTA 
CCAG AACACAT C AGCAAT C CAG AAG ATT AC CACAGAT CT AT C CG C CAT T C C T CT ATT CAAG AAT G A 
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Table 12 

MOUSE NOMENCLATURE 
ICSGNM Notchl 

Celera mCG18747 

5 

HUMAN NOMENCLATURE 
HGNC NOTCH 1 

Celera hCG1780817 

10 MOUSE SEQUENCE - GENOMIC 

GTCTGGAGGTTTTATTTGTCCCTGAGGGGGTGCCATTTTGGTTTGGGGGTATGATATGAAGAACCTGTGTCTGAGAGCGGAGTTGT 
AGAGAGTGGGCAGCAGCCAGCATCCTGGCATAGTCCCCTTGCTACAGGGCAGGAACTGAAGAGAGAGAAAGCACACACAGTCTCCA 
GTCTGCTCTGCTTCCCGCGTCCACTGTGCTATTGATGTTTGAAAGTGGAAGGAACCGTGAACTCTTTTATTACCCAGATGATGCAT 
ATTCATGACAGAAGCTGGGAGAGAAAAGCAGACCAGCCTCCTAAATGAGAGTTTCACAGAGTCTATGTCGACATCCCCCCACAGGG 
15 CTGGGGGGAGGGGGCTCTGCTGCGCCTGTAGGCTCACTTCGAGTGTAGACCCAGATTTGAAATCTGCCTGGTTTGAAATTCAGGCT 

GGTCTTGTCTCTAGCCTGGCCCCAATTAACAGTCATTATTATTTCTTTTTTATTGAGGTGAGGTTCACTTAGTATGTGAAAGTAAC 
CCCTTTAAAGTGAGCGCCTCCATGGCATGCTCCAGAGCTTACGTCATCCCAGAAACCTCTGCCCAGCAAGCAGCCACTGCACCTCC 
ATTCTAGAGCCTGATTCCAGTTGCACCCACTGCCCAAGGTCGGGTAGCCTGTGGCCATGAGAGATGAGGGCGGGGAGCTGACTGCC 
CTACATGTCTGTCAACAGCTGCAGCGGAGCCTTTGTGGGCCAACGATGCCAGGACTCCAATCCTTGCCTCAGCACACCGTGTAAGA 
20 ATGCTGGAACGTGCCACGTTGTGGACCATGGTGGCACTGTGGATTATGCCTGCAGCTGTCCCCTGGGTTTCTCTGGGCCCCTCTGC 

CTGACACCTCTGGACAACGCCTGCCTGGCCAACCCCTGCCGCAATGGGGGCACCTGTGACCTGCTCACTCTCACAGAGTACAAGTG 
CCGCTGCCCACCAGGGTGGTCAGGTAAGGGCTATAGGAGGTTGTGAACTTCACGGTTGGGACCCTTAGGCCTGGGCCCAAGGACCC 
TATCTTTGTTGACTTGACATACTCTGGTACACTAAACTTTATCCTCTCCTGGATCAGAGTTAAGCTGGGATCTACTATCCAGAAAA 
ATCTTGGGGATTCCTTGGGAACTCTGGTCCTTTTCAACCCCAAACTATCTGATTTTTGGCTGCCCTGTTCCAGGACCCCAACCTCT 
25 CACTGTTTCTGTGCGTAAAGAATGAGTCCTCATGTAGCCCGGGTCTTACCATCTCCTTGTCAGGGTGCCTCAGGTTTCCATTGCTT 

CTCTATGTGGGGTCCAGGAGACAGCTAGGTACAAATTTTAGACTGCCATTCCTACTTTCTGTCCTTGAGCAGTCACTTAGTCTCTT 
ATGACTTACAGTCCTCTGTATGCAGAAAGATGGCCACATTCTGCAACAGATACTGAGCATCATGAAGATAACACTTTAGATCTATC 
CCTGGTTGGTACCTACATGATGTCCAAATCTGCCCTGGGTTCACAGGGAGGCCCTGGCAACAGCTGACCCTCTTCTCTGCCTCCCA 
GGAAAATCATGTCAGCAGGCTGACCCCTGTGCCTCCAACCCCTGTGCCAATGGTGGCCAGTGCCTGCCCTTTGAGTCTTCATACAT 
3 0 CTGTCGCTGCCCGCCTGGCTTCCATGGCCCCACCTGCAGGCAAGATGTTAATGAGTGCAGCCAGAACCCTGGGCTGTGCCGCCATG 

GAGGCACCTGCCACAATGAGATCGGCTCCTATCGCTGTGCCTGCCGTGCCACCCATACTGGTCCCCACTGTGAACTGCCCTATGTG 
CCCTGCAGCCCCTCACCCTGCCAGAATGGAGGCACCTGCCGTCCTACAGGGGACACCACCCACGAGTGTGCCTGCTTGCCAGGTAG 
GTTCCATCTCAGTATGCTGGCATCTAGCCTGGTTGTCCATGTCCATGCGTGTTCCACTGTCAAGCCCGAGGGATGCAGAAAGAGTT 
AATACCCTTTGAAGGGAGCCCAAAAAGAAGTTTAGAGAAGGGCAGCAGCCATGGAGCCTTAGGTGTGGTATAAGAGCAGGTCAGGA 
35 TAGGGATACCAGAAGTGAGGGGACACTCTCAGTGACACCACACACGTCTATTTCTGTCTGGGCCATCTACTGAGATCCAGTTAGTT 

TGGTGCATAACCTCCAAGCCTTCTTTCTGCTGATAAGAGTGCCTTCCCTTGGTATTTTCTTCATGCTGGGCCTCCCCTGACCCATA 
GCCAACTAATACCCACCATGTCAATACCCTGAGCCTCTTAGGGCAGGGAGCCAGCCTGCCTTTACAGATGCTCATGAACTGTTTGG 
AATCCACATGTGACTCTCTGTATGTTACGGGAGCACCCTGTCATGGGCAGTCCCTGGGGTTTCCCCTTTCTCTGGGGATGGTAATT 
GAATAACAGGGTCTTGAGGGCCTTAGGGGCCTCACGTTTTTCATTACTTCCTCTGCAGTGTTCTTCCCACTGTGCTCAATGTCTCT 
40 GCAGGGGTGGGGCCTGCAGGCACAGCCCTAGTCCTTTCTGTTGCTGCTCTAACGATGGTAACTCGGTGATCTAAGGCAGCTTGGAG 

CTGCCGCCAACCCACTTTTGGCAAGGGTGGGGTTGGTCAACATACCAGGCCGTTGAGAGGAAGGAGGAGTGGGCTCAGGAAATAGG 
AATAGATTTGGTTGCTGGGGGTGACCTCGGACCACTCCCCTTGCAACCCCGGGGCCACCCTACACACTGAAAAAGGGAAGTTCCCT 
TCTGCCCCAAGCTTGCAGAGCCAGCCTCAAGACTGCGTGCAGACACTGGCTTATACATTTCCTGAAAGTCATTGGGCAAGCTCGGA 
GGTAGCCGACAGCTGCCTACACGCTTCCCAGCCTCCCTGGGGGGGCTGGGACAGGATCCTCACGCTCAGGAGGGCCCCAGAGCTGA 
45 GTTCAGCTCTGTCTTGGTGGCCACCTAAGACCTCAGCTGTTAGAACCTGTGTTGAGAGGCTAGACTGGGTCTGTCATGCAGACTGA 

GAGAAAGCCTTGTTCAAGGAGCTTGTGAATGGAGCTGCCACCAATCCACCTTAGGCAGGGTGGGGTGGGTCAACTCAGAGTGCTGG 
AAGATGGGCAGGAGGGAAGCAAGGACTGGGTGGGGTCCCTTTACCTTAGCCGGTGGGTCATCCCTGAAGACGGAACACACACTACC 
CTGTGCTGTGTGGAGACATGCTGTTTCAGAGTAGGGAGAAGTGAAAATTGTCCACCCAAATTGCTGTTGAAGGGAGTCCGGTCTGG 
GCACAGTTATACCCACCATTTGGGCTCCCAGGTAGCTATTTACCAGGTTTCTGAAGAATGTATGAACTAGGGTGGACATAAAGAAC 
50 TAAGATGGGAACAGAACTTAAGCCTGAGAGCTGACTGGGAATTAAAGCGACTCTGGCTCCTGTATATCTATCCTCTCACTCTCTCA 

CAAGCCCGGTTTCCCTGGAGGAGGCTGTATAGGCAGAGAAGGCTTTGGCCAGGCTCCACATAGGACCTATGATCCCTTCTCCTCGC 
CCCCAGTGAAATCCTTCTACACCTGCTCAGGGCCCCTCCAGGCTCGCTTCTTCTTGGAAGCGTGCCCTGTGCTAGAATAAATCTCT 
GCACAGGCAGGGAGACAAGCTATTTGGTCTTGCTGACCCCTGGGCGGGCACTAGGCTCCAAGTTGGTTCCTCCCTCACCCAGATAA 
GCCTTTTCCAAGCCTCCAGCTTCTTGCTGTGGTGCAAGATGGTGGGGTGGAGGGGCATCTTTGAGGAGGAGGCAGACAGGTGGGTT 
55 CTCCAAGGGCAGGAGGGGTTCAAAGGCATCCCCAGAGATGGTGTTAATTAGTAACCGGCTGCAAGTTTGGCTGTTGCCAGACTCGC 

CTTTCTGGGTTGATCATTGACCCGGCAGGAGTTGAGGAGATTAATAGCTAACTAGCTGCTGAGCAGGCCCTCAGGAAGCCACACTG 
CAGGCCACACCTTGGGGCCCAGCCCCAGGCTAGATGGGCTTGTAGAAGAGAGATGGTTGCCCTGGCTGTGCCCTGAGGAAATCACA 
GGTTCTGACTGAGCGGGCCTGCCTGGATCCCACCACTCTGGTTTCTAACTTAGTGCTCCCAAGCCCCACTTTTAGCTCCAGCAGTT 
TTAGGTATTCGTGGCTGCCCCACTGATTCAGTGTGGACAACCATAGAGTGCAATCCTCTGAAACTCTGTTAGTGGTTTTGTGGCAG 
60 AACCTCCAAGGACACTATGTTCCTAGATCCCTGTCTGTTGAGTCAGCTCTTTACATAGCGACTTTCTAGAGAAGAGCTGTCACCTG 

TGGACACGGGAGTAGGGATGCCACGGAAGGACAGACAGATGCCTTGTCCAGAGCAGAACATTGCAGGTCCACCCAGAATCTGAAGA 
TACCGGAGCCCACCCGAGGCTCCTCAGCAGACTTCTGAGGTCAGGCTAACCTGCTGGCTGGCCCCTGTCCCACAGGTTTTGCTGGA 
CAGAACTGTGAAGAAAATGTGGATGACTGTCCAGGAAACAACTGCAAGAATGGGGGTGCCTGTGTGGACGGCGTGAATACCTACAA 
TTGCCGCTGCCCACCGGAGTGGACGGGTATGTATATGGGACTTGTAGGCAGCAGCCTTCCACTAACAAAACTGCACACCGCGGAGT 
65 GGTAGGAAGGTCTGAACTCTGTTCCACGCTATGAAAGCCCACACTGCAAGACCCAGGGTGGCTGGTAGCATGGGAGCAGCAGCTTC 

TGTGCTTCCAGTTGGAGTCAGCACAGCTCAGCATCAGATGGTTCTTGTGAGCTATTAGCAGCTAACATCCAGAGTCAGGCCCCCAG 
CACTGAGCCATACAGGAGCTAGCATTCTGGGCAAGCTACCAGGGATGAATACAAGGTTGTCCTCAGCCCCACAGCCCAGAGCACGG 
AGCTCATCTTGTAGCTGAGGTTGATGTTCCTGTGACCCCTCATAGGTCAGTACTGTACAGAGGATGTGGACGAATGTCAGCTCATG 
CCCAATGCCTGCCAGAATGGCGGAACCTGCCACAACACACACGGCGGCTACAACTGTGTGTGTGTCAATGGGTGGACTGGCGAGGA 
7 0 CTGCAGTGAGAACATTGATGACTGTGCCAGTGCCGCCTGTTTCCAGGGTGCCACTTGCCACGACCGTGTGGCTTCCTTCTACTGTG 

AATGTCCGCATGGGCGCACAGGTAAGTCGGTGCAGGAATGTCCTGGGAGAAGGGAAACTTGGTTGGCTCACCACCCCTGGTGGAAA 
CACCTGGGGAGCCATGTATGAGATATATATACAGATATATGTGTGTATATACATATATATATATATATATATATATATATATATAT 
ATATATATCAGATATAGATACAGCTCAGATGTAGATACAGGGCTGGAAATGCAGCACAGTTGGTAGAGTGGCTGCCTAGCATGCAC 
AGGATACTGGACTCAATCCCTAGGACCACATAAACTGTGGGTAGTGGCACGTGCCTGTCAAGCCAACTCCCAGGGAAGAGTGAATC 
75 CAAAGGTTAAGGCCATCTTTAGCTATATAGCAAACTTGAGTTCAGCCTGGAATATGTGAGACCCTGTTTTAGGAAAGGGATGGGGA 
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GAGAGAAAGCTCTGTCTCTTTGGCACCTCCAGCAATGACCCAGTAAGCCTTGCTGGACAGAGGCATCCTGGTGATCTGAACTTTGT 

gggatgcttgagtgagtcagagagattcattccagggtgttgggtgaggatggccctgctgcaacaacctgttaatcccaggatag 

GGAAAAGCAGCACCCACTCACCGCAGCTGCCTTGTCTAGGTCTGCTGTGCCACCTCAACGATGCGTGCATCAGCAACCCCTGCAAC 
GAGGGCTCCAACTGTGACACCAACCCTGTCAACGGCAAAGCCATCTGCACCTGCCCCTCGGGGTACACAGGGCCAGCCTGCAGCCA 
5 GGACGTGGATGAGTGTGCTCTGGGTAGGTACAGATGCAGTGGCACAGGCAGCAGGAACGGGCTGGCTGTCACATATATGGGATGTG 

ATCTGTCCTGGAGAACCACCATTTTGATGGCCTGGGCTGGGGCATTGCGGGTGGTCGGGAGGCTGCAAGGCCAGATGAGCCCTCAT 

ccgtgcctctttcaccaggtgccaacccttgtgagcacgcaggcaaatgcctcaacacactgggttcttttgagtgccagtgtcta 

CAGGGCTACACGGGACCCCGCTGTGAGATTGATGTTAATGAGTGCATCTCCAACCCAtGTCAGAATGATGCCACTTGCCTGGACCA 
GATTGGGGAGTTCCAATGCATATGTATGCCAGGTATGTCTTATGCCATTTCCCACCATGGGGGCTGCTAAGAGCAGGCAGCAGGGG 
10 AATGAGTCAAGGCTGCATAGCTTCAAGTAACATTTCTGTCATGGTTGGTAGCATCTGGGAAGCCGAGGCCAGGATAACAGGACAAA 

GTGGAGAATGTACCCAGAGTTGGGTGCATAGACTCAGTAGATATAGACATGAACCACAGTGGGCACACTAGGCCCGTATGAGGGAG 
GGTTATTTCTCTCCCAAGTCTTCAGCTGGGGCTCTAGAAGGACCTACCGAAGCCGTCCTCGGTCTCACCATCTCCCGTCCACAGGT 
TATGAAGGTGTATACTGTGAAATCAACACGGATGAGTGCGCCAGCAGCCCCTGTCTGCACAATGGCCACTGCATGGACAAGATCAA 
TGAGTTCCAATGTCAGTGCCCCAAAGGTGAGGCCACCTACTTACCACAGGACCCGTATCCTCATGATCTCTTCCCAGACTCCTTTG 
15 AGGGAGGACTTGAGTTGACTAGGGCGTTTTCAGGCTTTCCTCAAAAGGTAAAGGCCCACGTGAGCAGTGGACGCTGTAGGGGACCT 

GGCACCGGAAACCCTTTACTAAAGGAGGGAAGGATGGGCAGGAGCTGCAGCGCTCCTAAGATAGGAGAGTCCACCTGCTTGGCTCT 
GTCCTCTTCCTGATGGTCATGGGAGTAAGGACATAGTGTGGGGATCTGACCTCTATGCCTGGGAAGGACTTGGAGGAACTGAAGAG 
GGGACCAAAGTCCTGGGAATCTGTCTCTTGCCTACTCCAGGGCTGGACCAGGCCTTGGGCCTTCTGAGATGTAAATAAGCCATCCT 
AGACTTGGTCCAGCTAGGGGAGTCCCATTCACAGCCTAGTGCAGCTGTAACCATAGCAACCAGAGTCTATTTAGGAAAAAGGCCCC 
20 TCTGTTGGGCCAAGGAGGCAGCCACTGAGCAGTGCTAAACAAGGAGCTGATTAGAGGGGCAGGGTGCAAGGGGCAGGATATAAGGG 

CTGGTTGAAGCCTGGAGGTTAGTGGCCCCTGTTATCAAAGTACCCTCTAGGGAGCCCATGTGAGCAGACATTCAACTCTAAGGTTT 
GTGGGTAGCAACCAAGGGGTTAGGATACTGTCAGATATAACCATCTCGTCTTCCCTGGCCACAGGCTTCAACGGGCACCTGTGCCA 
GTATGATGTGGATGAGTGTGCCAGCACACCATGCAAGAACGGTGCCAAGTGCCTGGATGGGCCCAACACCTATACCTGCGTGTGTA 
CAGAAGGTACAAGAGGCAGTGCAAGATCTGGGGGAGGGAACTCTTGAGGCTAGATAGTGCTGAGAAGGGGACAGGAAACTGGGGAG 
25 GCCTTAGTTTGGGGCCATATAATCTGAGAGTCAGAAACTTAACTCCGCTTGGACTCCAGGCAGGAGTGATGAGAACATCCCTGGGT 

ATGTGATACCCCACATCCATCGATGACCAGGCAGTGATCCTGGGCCTGCTCGGTGGTTTGCCAAGGTGTGGCCAACTAAGTGTTGA 
GGGAGTAACTGGCCCTGAAGCTCACTAATGTCCACCTTTCCTGCCATCTAGGTTACACAGGGACCCACTGCGAAGTGGACATTGAC 
GAGTGTGACCCTGACCCCTGCCACTATGGTTCCTGTAAGGATGGTGTGGCCACCTTTACCTGCCTGTGCCAGCCAGGCTACACAGG 
CCATCACTGTGAGACCAACATCAATGAGTGCCACAGCCAACCGTGCCGCCATGGGGGCACCTGCCAGGACCGTGACAACTCCTACC 
30 TCTGCTTATGCCTCAAGGGAACCACAGGTGACTGGCCGGAGCTGGCAGTGGGTGGAAAAGGGTGAGGCCAGGCTTGGAAGCTGACC 

ACATGTCATGCTGCCCCTAGGGCCCAACTGTGAGATCAACCTGGATGACTGCGCCAGCAACCCCTGTGACTCTGGCACCTGTCTGG 
ACAAGATTGATGGCTACGAATGTGCCTGTGAACCAGGCTACACAGGTGAGTGGCTGAAGGCAGAGGTCAGGGTCATCCCTAGAGTC 
TGGGAGGGACTGTGGGGCTAGCCAGGGTCCAAGGGCTGGATGTCACAAGCTGGGTGTCAACTACCCAGATCTTGATCTGCCAACCA 
GTAGAGGTATCTATCATAAAGACTGGGTGGCCTCCATATGCCTCCTTTCCCCTGTCAGTGTCAGCCCTGGCCATGCCAGACTTAAA 
35 GCCCCAGTAGCCTGAAGTGGGGTGGCCAGAGCTCCGAGGCCAGGCTTTTGGATATGTGTTTAGATCTGATAAAATCCTTAGTTTCT 

CTGAGCACCGAGGACATTGTCCACCAGAGGATAGAAGAGGATGGGTGGTCTCAGGCTGAGGTAAAGCTGGGCTGCAGAGTGACTCA 
GTTGGTAAGGTGTTGACCTAGCATGTGTAAACCCTGGGTTCAGTCCTCCTGCCATGTTAACCAGATGCAGTGGCATGCATACGTTG 
TAACCCTAGCACTCTGACATTGGAAGCGAGAGGATCAGAAGTTTAGGTCATTCTCAGCTACATGTGAGTTTGTGGCCAGACTGGAT 
CACATGAGGCTCAGAAGCTACTGGCACTACGGTCATGTAACTCATCGATACATAAGGCACTTTACTATCGCTCAAAGTTTCATAGA 
40 TTAGCACAAGGGGAAACTTAGACCCAGCTAGGTCTAGCTCTAGGAGGGGTAGGCTCTGGGTGGCAGGCCTGGAATCTGAGCCCCTT 

CCCACCCACAGGAAGCATGTGTAACGTCAACATTGACGAATGTGCGGGCAGCCCCTGCCACAACGGGGGCACTTGTGAGGATGGCA 
TCGCGGGCTTCACTTGCCGCTGCCCCGAGGGCTACCATGACCCCACGTGCCTGTCCGAGGTCAACGAGTGCAACAGTAACCCCTGC 
' ATCCACGGAGCTTGCCGGGATGGCCTCAATGGGTATGGCAGACTGACCTGGGAGGGACTAGCTGTAGCCTTGGGCAGACACAGGCT 

GGGTGAATGGGTGCTCCTGTGAGACCAGTGATCTGAGGTCAGCCCCTAGTGTCTTCCCAGCATCCCTGGGCTGTATCCTCATTGGC 
4 5 TAGCATCAGCTCAGGATATAGACTCTAAGCACACTGTGGCTGCTGAAACAGTTGTCTGATACTGTGGTGACAGCAGCCCTTTGTCA 

GTGTGTGGGGGACGAGGAGATTACTAAGGTCTCCGTTAAAACTATTAAAGTTTTATACAGAGGGTCAGCATTGTCAAGGTGGCATT 
GTTCCAGTCTGGAACCCTTGCACGGTCTTGGGCCAGGTGGGTACCTCCAGCCCAGTGGATGATGTGGCCTTGTCCTCAGACTGGAA 
CTGTAGTTTAGCAGGAGAGCTCTGAGCCCAGGCTACAGCTCAGGCCTCTCCGTAGGTACAAGTGTGACTGTGCCCCTGGGTGGAGT 
GGAACAAACTGTGACATCAACAACAACGAGTGTGAGTCCAACCCTTGTGTCAACGGTGGCACCTGCAAGGACATGACCAGTGGTTA 
50 CGTATGCACCTGCCGAGAAGGCTTCAGTGGTAAGTGTGGCX5GGTGACACAGCAGAATGGGTCCTCCCTTTGGTCTCTTTCTCGGTC 

CACCTGATGAGCTAGCATTTCTCAGGCAGAGATCCTAGTTCTCTTGAGGAAAGGCATAGGGCAGAGGCTCTGGCCCACCTCCTCTT 
GCTCAACTTCCTTACAGGCCCTAATTGCCAGACCAACATCAACGAATGTGCCTCCAACCCCTGCCTGAACCAGGGGACCTGCATTG 
ATGATGTCGCTGGATACAAGTGCAACTGTCCTCTGCCATATACAGGTACGAACAGCCAGGGACTGGAATTGGCTCTGGTGGTAGCT 
AGTGGAGCTAAGAGTATATGGGCTTACCAGGCACTGAAGAAGGTTCTGTTCCTCGCTGAGGGTCTTAGGTCCTCAGACTGGAACTG 
55 TAGTTAAGCAGGAAGGCTCTGAGCCCAGGCTACAGCCCAGGCCTCCTGGGCCTGGGGATAGTCACCAGATGGGCAAACACAGAGGA 

TGCCTAGGAGGAAGCTCCAGGCCGTGTGTCCGGGTGTTTATCTGGTATGTCTGGAGTGAGGTGAGCACTGGACTCCTCCAGAGAAA 
GTCTGGGAGGCTGACTGGTAGGTACTGCATGGATCAGGGTCCACTTTGCCTGTGCCTCTGGGGGCCCTGGCTGCCCTCCTCTGCTG 
GCTGGGCCTGGGATTCCTTTGATGGCAGCTTCTTTGTGTGAGGAGACAAGGAGCCCTCTGTTAGATGAACAGAGGCAGCTCCTGCC 
ATGGGCACTGCCTGAGGAATGGCGAGAAATAGACCCCCTGCAGGAGAGATGTGCATTGAACATGAAAGCCGTGACCACATGGCCCC 
60 CAACCCTGCAGCTCCCAATACTGCCACAGAGTACTGGTGGCTTCATGCTGCTGCTGCTAGGTTCTGGACATAGCAAGTGGGTCTGT 

GAAGGTGGAGGCCCTTCCAGTGTTCCTATGATGCCTGGCAGGATGCTGTTTTCTTTGACAAAGTTAAAGGGCCTGGATTTTGTCTC 
CTGTGTTGGTCAGTGAGGAAACTGTCAGCAGCCAGGCACACCCCATGTTCCTTTTGGTCTTGCTGCTATCGGGGCTAGCGGGAGGA 
GTCAAGCCGCGCTGACCAGCTTCCTGCTTCCCTTTGCACAATTGTCGGAAACTCTGTCAAAGTTCCTGTCTGCCCAGGTCACCGTG 
GAAACCGATAGAGAGAGAGGCCCTGGAGAGTCTCACCAGTGGGCTGGGGACATGGTGGGAGACAAGGAAGATAAGGTTTCCTTGCT 

65 tagctcctggagccaaccatggccataaacaggaaagctaactgggattgcaaggagagtcacctgggttactcgtggctccccca 

AGCGGTTATCAGATTTCACTGCCCTAGTGTGAGGCTGCACCCCATGTTCCCCAAGTAGGATATGCTTGGGGTAGCCACAGTAGCTC 

TGTCTCAGGAGTGAGCCTGCTGTGACCTAAAGCTTCAGAATCAGCTCAAGGATTTTCCTGGAATGGGGAGCAGGCCAGGTTCCTCC 

AGGCTGAACCACCTGTTATAGTAGGGTCTTGTTTTGAGGTTTTCTGGTTGGGCAAGGCCCAGGCTTCATCGTGGAGCATTTGGGAG 

ATGAGAGATGGCTTCCGGGACTACATAGATGGCTCATGGAGAAAGAGTGCTTGTGGAAACATGAAGCCTGTTTCATGAAAACAGGG 

70 tacctctaaatgcccataaccccaacatttgggagcagagacatcttgagagctctctggctggccagcctagctaagatggcaaa 

GCATCTGATTCAGTGAGACTCTGTCTCAAAGGAATAAGATGCGGGGTTGGTAGAGGACACCTGATATCCGTCTCTCCTTCTGCATA 

CACTCTTACACACCTGCATGCAATATACTATGCTCGTTAAAAAAAAAAAAAAGTGACTTAAGAGAGAAACTTGATTCTGCTTTATC 

tctaacctcctgtcagtaatcgtcattcctcccgggatcagagtctggctggccaatcatacagcatctcctatacctaccccccg 

CCCCCCTTTATGGAAGACCCTATGGGCCAGGCTCACTGGGTTCTATCTTCTACAAATCTTTCTTTCTAGGAGCCACGTGTGAGGTG 
75 GTGTTGGCCCCATGTGCTACCAGCCCCTGCAAAAACAGCGGGGTATGCAAGGAGTCTGAAGACTATGAGAGTTTTTCCTGTGTCTG 
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tcccacaggctggcaaggtgaggcttgcctggtcccaccaggctgggacaaggatggtggatgggaagtcaggggccctggccagc 

ctgtggggcagtctcgagaaaggagcccatcaatgctgagctacctgctctgggaagctctgggaagctctgggaagctctgggag 

caggagatggtccttcccattccaactccatatccttctgttgcccagaggtcaggggagaagctctggagataaacagaccagct 

AGGACAGAGGCTCAGAGGGTGGGGGCAGGTAACCAAATGAGTTTTTTGTCTTCACAGGTCAAACCTGCGAGGTTGACATCAATGAG 
5 TGTGTGAAAAGCCCATGTCGCCATGGGGCCTCCTGCCAGAACACCAATGGCAGCTACCGCTGCCTCTGCCAGGCCGGCTATACAGG 

TCGCAACTGTGAGAG'TGACATCGAATGACTGCCGCCCCAGTAAGTGGTACCCAGCTCTGTCCATCCTATGTTTGGGTGCCTCTGTT 
CCTAAGCACACATGACAGGGAGCTGCTGAGAGTCTGAGGTGGAAAATAGCCCTGGTGCCCGGCAGTCATGAAGGACTGTGGATAGC 

tgtgccctcagcttagtccacttgcctgtgccttaaaaagagacaggccagaggctagacaggccaggaggaggctgttgagcatc 
agtgtgtgcttctcacgggctttgctgctagatttcccagcccagttgagtgatatggagcagaggcaccaggcacttcaaaatga 
10 tggcatggggcctagttgtattcaaccttgacactcggcccttgtcaggacccattgagttgtgtagggctttagagatgccctgc 

atcctgagtcaaagctaaaggcagagagagattgagggaggttctgcctggcaccatcagtgtgtgtgtaggggaatgggcttccc 

TATGACTGCCTTGGGCCTGAGGGAAAAAGTGTATGCGGAGCAGATTCCAGGCTCAGTGCTGGGATGGGCCCCTGTTGACTACTGTC 
ATCAAGGCTTGCTGTGAGCACTTGCCACCCCATACCACCTTCTCAGCATCAGGTCCCCGAAGCATGGCCAGTGGCCACCTAAGGCT 
CATCTTTCTGTCCCTCCAGACCCGTGTCACAATGGGGGTTCCTGCACCGATGGCATCAACACAGCCTTCTGCGACTGCCTGCCCGG 
15 CTTCCAGGGTGCCTTCTGTGAGGAGGACATCAATGAATGTGCCAGCAATCCCTGCCAAAATGGTGCCAATTGCACTGACTGTGTGG 

ACAGCTACACATGTACCTGCCCCGTGGGCTTCAATGGCATCCACTGCGAGAACAACACACCTGACTGTACTGAGAGGTGGGXCCCA 
GCCTCAGCTGAGACAGGGAAAGAAATGGACTGTGGAAGACACAAAGTCTTGACAGCATGGCATCTCAAGCTGGTGTCTTGCCCAGA 
CCCAGTGGGCATACAGCACTAATTGAACTGAATCCAGCGTTGTTCATTATGTTGCAGTATCCCTCCTAAAGGGGCCTTTGTGACCT 
CCAGTGACTTAGAACAAGGAAGTTTGTGCAGAGGAATTGGGGAACTAGCCTCCTATCAAACAAGAGCTTTGTAATCTGTCTTAGTT 

2 0 CCCCTTTTGCCCTGGTTGCCAGGAAGCTTAGAGTTAAATCAATCTCAAGCCTGGTTTGTGATGCGCTTCCTATAGTGTTCCTATTT 

TGCCCTTGATTTTGTTTTTCTCAACCACCACGTGTCTATATGCTATAAAATCTCTGCTCGTGATTTGGGTATTGTGGCCAGGTAGG 
CATGGAGTTGTCTCTCCTGGCAAGGACCTTAGGGAACTCCTCACTCTTCCCTGCTTCTCArCTGCCTCTAGCTCCTGCTTCAATGG 
TGGTACCTGTGTGGATGGTATCAACTCCTTCACCTGTCTGTGTCCACCTGGCTTCACGGGCAGCTACTGTCAGTATGATGTCAATG 
AGTGTGATTCACGGCCCTGTCTGCACGGTGGTACCTGCCAAGACAGCTATGGTACTTATAAGTGTACCTGCCCACAGGGCTACACT 
25 GGTCTCAACTGCCAGGTGAGCTGAGGTTACAGGGTATGACCCAGAAGGCCTAGGGCTCTCCAGTGCCCATTGCCCAGCCCTGGGCC 

ACACTACCTTCAGAGGGCCAGGGACACAGAAGCAGAGAGGCTCCCTGGTGTCATCATTGGTTGATGAGCCAGAATGAACCCACATC 
CTCTGGGAAAATGCCAAGTTGGGTGCTTCTGAGGGAGACAGGTGGGCATGGGTGCCAGCCAGGCTCTTCTGTGGAGTGCATTATGT 
GGCCATCTGTCTGAAGCAGCCTGGGGCAGTGCTCACTTCTGGTGGAGGATGTCCAAGGGGAGGTAGCCAGTGGGTTGTGGAGAGCC 
TTGAAAGAGAGCAAGGAAGACGTGGAGCCCAGGCCTATGTTGTTCGGAGGGCGGGCAGTGTTTGTGAGTCCTGTGCCTGGGATTTC 

3 0 TTAGGTGATATTCTTTCTGAGATGGTGGGGGTGGGGGTGGGGAAGTCAGAGCATAAAATGCCTTATTCCAGTGGCGCTCAGCCTGT 

gggtcatgaccccaataggggtcatatatcagatatcctgcatatttttgctacatgacagtagcaaaattacagttatgaagaag 

CAATGAAATAATTTTATGGTTGGAGGTCACCACAACACGAGGAACTATATTAAAAGACTGCAGCATTAGGAAGGCTGAGAACTGCT 

gtgcttctcagagccagccaggaccagggcaggagggtgccctagcagtcagagttggtcagggagaagctaaccagcgcctgtct 
cctcagaaccttgtgcgctggtgcgactcggctccctgcaagaatggtggcaggtgctggcagaccaacacgcagtaccactgtga 
35 gtgccgcagcggctggactggcgtcaactgcgacgtgctcagtgtgtcctgtgaggtggctgcacagaagcgaggtaaccaaccgg 

ccgggcccacctgtccttgctcaggctcagcttaggccaggagtgccccggtgcctgccaggtcaggtgacaatgggcagtagtcc 
cgagaatcggagcccaggcctcagctccttcccgtcttgtccccacaggcattgacgtcactctcctgtgccagcatggagggctc 
tgtgtggatgagggagataaacattactgccactgccaggcaggctacacgggcagctactgtgaggacgaggtggacgagtgctc 
acctaacccctgccagaatggagctacctgcactgactatctcggcggcttttcctgcaaggtgtgggccgtcatggggtggcggg 
40 gagggtatcagcgtgagtgttgctgcaggggagggcttttgactgggagctagtgcatcatggcagactgagcacatacctgtgca 

ggatccggtcacattacagatgtgctgaaggaggagaactatgccaagcagtggcttagggcacccctttcctatatggtttcatg 
gtacctaatacctgctccaagacctcatccctgggggaccaggtgttgccccacacacacacaccttggacacttattttaactta 
ctggggtctactgggtggagccctcgctgcagggtgggacagtgtagtctaactgggtatatggcctgcatggcaagtggaggaca 
tgataccacaaccccagctaagctgtgacctgtgccatttctacagtgtgtggctggctaccatgggtctaactgctccgaggaga 
45 tcaacgagtgcctgtcccagccctgccagaatgggggtacctgcattgatctgaccaactcctacaagtgttcctgcccccggggg 

acacagggtaagggtagggacctggatgatgggcaggatccagccagagatcactcaggtgattgagagctgaccacggaatagga 
atctcagaagggaggtgggctccagtggcactgtgctgcctcccccgggccccaggtcctaactgatttctggactgggctgcaca 
ggacagagcacagtcagcatcatccgacggtgtctctggtcactctgcaggtgtacactgtgagatcaatgttgatgactgccatc 
ccccccttgaccctgcctcccgaagccccaagtgcttcaacaatggcacctgtgtggaccaggtgggtggctatacctgcacctgc 
50 ccaccaggcttcgtcggggagcggtgtgagggtgatgtcaatgaatgtctctccaacccctgtgacccacgtggcacccagaactg 

tgtgcagcgtgttaatgacttccactgcgagtgccgggctggccacactggtgcgtgccttgggcaggtgggtcgaacgggtgggt 
gggcagggtcaacagggatggctccttactgtcccttcttcacacaggacgccgctgtgagtcagtcatcaatggctgcaggggca 
aaccttgcaagaatgggggtgtctgtgccgtggcctccaacaccgcccgtggattcatctgtaggtgccctgcggtaggtgtccct 
ggccctgtgcggctgcaagggtgccaggtctgagggtgcctgaaccctgaccgactcttatggtggatctgtcctccacccaccct 
55 cactgtgaatagtcagcctgaagacctctagcagaggctagggtccaagccacatgcttcctcgtgtccattccccagctcgttta 

taaaacccgagcgggcacgatccatacatgccttgctcccagtgctctgcagcctcaggctgaaagattgccttgtatttgaggta 
ccttaggcttcacaacaagaccctgtttaaaaagtttatttcctgctgtgctatgttgggaacctcacacatgctgggcaagtgtt 
ttgccactgtgtcttagcccaattttttaaatagatgtttattttagagcggttttaggtttgcatgagaacttagcaagagggcc 

AGGTCCCCACCCTGCAGGCCGTTCCCTATGTTTGCTGCCTTGCGTGGAAGGTGTTGAGCTGGCACTAATATGCAGTATTTGCTCTT 
60 GGGTGTTGACATCCAGGGATCTGTACACATACAATGTACCAGCATCAGCCTTGGGTTTCATGGCTCTAAAAACTCCTAGGGTTCTC 

CCCATTCACCTATCCCTCCAGTTTGAAGCCCTTGGCAACCCTGACCATCCTATGGTGAGATGTTTCAAGGGTCTTGTTATTGGGGC 
AAGGCCATAGACACCTTTCACAGGCCACAGACTGGGGCCAGGTCTTTGCTGGGGTGTGCATGGTGTCCCTGATTGAATGCACCATC 
CTCTCTCCACCACAGGGCTTCGAGGGTGCCACATGTGAGAATGATGCCCGCACTTGTGGCAGCTTACGCTGCCTCAACGGTGGTAC 
ATGCATCTCGGGCCCACGTAGTCCCACCTGCCTATGCCTGGGATCCTTCACCGGCCCTGAGTGCCAGTTCCCAGCCAGCAGCCCCT 
65 GTGTGGGTAGCAACCCCTGCTACAATCAGGGCACCTGTGAGCCCACATCCGAGAACCCTTTCTACCGCTGTCTATGCCCTGCCAAA 

TTCAACGGGCTACTGTGCCACATCCTGGACTACAGCTTCACAGGTGGCGCTGGGCGCGACATTCCCCCACCGCAGATTGAGGAGGC 
CTGTGAGCTGCCTGAGTGCCAGGTGGATGCAGGCAATAAGGTCTGCAACCTGCAGTGTAATAATCACGCATGTGGCTGGGATGGTG 
GCGACTGCTCCCTCAACTTCAATGACCCCTGGAAGAACTGCACGCAGTCTCTACAGTGCTGGAAGTATTTTAGCGACGGCCACTGT 
GACAGCCAGTGCAACTCGGCCGGCTGCCTCTTTGATGGCTTCGACTGCCAGCTCACCGAGGGACAGTGCAAGTAAGTAAGGCTGAG 
70 TTTCTTTAGAGTCCCAGGGCTCAGGATGCTACGGGAGGACCTAACCAAACACCAGGCTCCTGAAGCCAATGTCTATCCCTGCCCAT 

TGCGAGTCGCCAAGCACATTTCCCAGATCTGGCCTATTCAAGGTATGGGTTTGAGGTCCACAGGCTGGGATGGGACTGAGTGCATC 
CTATACCTCCTCAGCCCCCTGTATGACCAGTACTGCAAGGACCACTTCAGTGATGGCCACTGCGACCAGGGCTGTAACAGTGCCGA 
ATGTGAGTGGGATGGCCTAGACTGTGCTGAGCATGTACCCGAGCGGCTGGCAGCCGGCACCCTGGTGCTGGTGGTGCTGCTTCCAC 
CCGACCAGCTACGGAACAACTCCTTCCACTTTCTGCGGGAGCTCAGCCACGTGCTGCACACCAACGTGGTCTTCAAGCGTGATGCG 
75 CAAGGCCAGCAGATGATCTTCCCGTACTATGGCCACGAGGAAGAGCTGCGCAAGCACCCAATCAAGCGCTCTACAGTGGGTTGGGC 
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CACCTCTTCACTGCTTCCTGGTACCAGTGGTGGGCGCCAGCGCAGGGAGCTGGACCCCATGGACATCCGTGGGTGAGTGCTCCAGC 

tcctgctgttgtgggctgtttcccagtgtgtccctgggttctctaaccagcttaaccctggaggtgtaacctcaggggaggtagta 
ttcaccttattttatagtcagaaagcacctgggatgaagagGgcatccctctgatgaggacttggcaggcctcagggtttgcccag 
atgtgattttcaggccccactgtgtaccaggtgttggagaccaagctgattaaagcctccagggtgtcccctggggctaagtcatc 
5 ctagaccaatcctgaccctcagtcactacagcccttatccctactacagaggaggcagtgaggggtacagaagggcactgttgctg 

agcctggaaggctgaggagccgagggaggcacaaataagagcatctcctggatgctgcacagagccatctggggatgggcagggaa 
gcaccagccaggcatttggaggttccaggagccttcgctgttgggcatctgcctggtggcacctcagtgtctcctgaccccagtgg 
ttcctggtcctggttttcttgtcgtgggactgtggtgaaggtcagaaattaattgtttcctggaggctgttagaatcctgtttctg 
agaggccagtgactgagagttggtgacttggctggcatgagagagctgactctctggcatctgagcctgctgtcacctcaagctac 
10 accatagggagtcacaactgcatccttgcagttctgtggggccccaggcactgctctcaagagggcattggatgcctaaagactat 

tctttgaagtaaggaaaaggggtgctgtgcacctaaggggcaaggctagacagtggaatgacccccgctgagtgctaaacactggg 
gcagcagggagagtgtcccattgcggggctgtcgtctgataagccctgtgggtcagggtgatgggctagggagtcagagctggtgt 
gtaggcagtgtactggggtgtatctaatctcactgtgccatgtgtgttctcagctccattgtctacctggagatcgacaaccggca 
atgtgtgcagtcatcctcgcagtgcttccagagtgccaccgatgtggctgccttcctaggtgctcttgcgtcacttggcagcctca 
15 atattccttacaagattgaggccgtgaagagtgagtaatcaggggctggagggatggctcggtggttaagagcactggctgctctt 

gcagaggacaagggttcaaatcccagcacccacgcagcatcttataactatgtgtaactctaattccagggcatccaacactttct 
gacctctgcaggcaccaggcatgcacagggtcctgacgtacatgcaggcaaaacacccatacacattacatattttttaaatgagt 
tccctaccccgaccagccctgcctcttcagggatgggttcattgggtggcgggtcacaggcaggcggtctctcactccttgtgcca 
gctgccattcccagctcaggaagtgcttttctggaatttttttccaaggccttccctccctgtggctagtgggagccgtaagtaaa 
20 agctgtcccctaagatgtatacatataccagaaagtatggaggagtctttcttctctcctcattctttacccctgatttttctttg 

ttggatattatttcaaaatcattactagagtttttttgtgtgtgttattttttttaagagagagagagaattgatcggtgtcatgt 
gaagtgttgaagtttgtatcttgaaaatccccctaaatcctttgtcttaacagctcaatgcgagcgcagtgatttgaagttcgcta 
atcctccttctcgaaaggggagaagtgagcactgtctccagacagatcagctggtgcaggagagaatttagcgatagtttgcaatt 
ctgattaatcacgtagaaaatgaccttattttggggggtgggatggaggagagtgggtgaggaggcaccggccgtggagccagtcc 
25 tccgccccccgccagcccacagcatcaccacgcctgacgaggggtgcttgcctgccgcccctgcccgcaggtgagccggtggagcc 

tccgctgccctcgcagctgcacctcatgtacgtggcagcggccgccttcgtgctcctgttctttgtgggctgtggggtgctgctgt 
cccgcaagcgccggcggcagcatggccagctctggttccctgagggtttcaaagtgtcagaggccagcaagaagaagcggagagag 
cccctcggcgaggactcagtcggcctcaagtgagtggacactgctcccactgtgtgtgggtgagtgagtggcagggttggtggggg 
tgcttagctccagaaggcccatgggcccatccatccctgtccgttaccctaagcccttctgcatgtagaggatgcccatatgagct 

30 GTGGCTTCAGGGCATCTCCTGGAGTACCTGCTCAGTCTCCCTACCCCCATACCCAGGCCCCTGAAGAATGCCTCAGATGGTGCTCT 

gatggacgacaatcagaacgagtggggagacgaagacctggagaccaagaagttccgggtgagtcccgcaggctcccaagcccccc 
ctgggtggcacctcctgccttggccccaagtgatgaggctctgcttactctgtccacactcagtttgaggagccagtagttctccc 
tgacctgagtgatcagactgaccacaggcagtggacccagcagcacctggacgctgctgacctgcgcatgtctgccatggccccaa 
caccgcctcagggggaggtggatgctgactgcatggatgtcaatgttcgaggaccaggtaaggccactggagacacatgcacacat 
35 tccctagcatagacttaagaggccagtaggacttgaggagggctgggtcactgaagggctctgccagagcagcatcctgccctgag 

ctgatcgtctggctcctcctgcccacacagtatactttttcatgaaatgctgctttgcaatagtcaaagtgttaattttttttttt 
T TT T T T G G TCT CAGT TT T T AGTA T G CTG G G A TX ATA G G X G T G T CCCCATGCCCAGCTAAAGTGTTGACTTTTAAAATTATATGCAT 
ATAGGTGTATATAAAGATATCTTTTATTTTATGTGCATGGTTCTGCCTACATATATGTCTGTGTAGTGTTTAGATACCCAGTGCCT 
G TGGGGAG CCTG AAGAGGCCATTGGATCC CCTGAAG CTG C AGTT ACAGATGGT AGTG AG CAG CT AT ATGGGTACTAGGG ATTGAAC 
40 TCAGGTCCTCTGGAAGAGAAGCCAGTGCTCTTAACCACTGAGCCATCTCTGCAGCCCTTATTTTATGTTTTAAAGCATTTCTTCAT 

TTGAGTGTAAGGGGCACACATGTGCCATAGTACACACGTGGAGGTCAGAGGACTACTTGTATGAGTGTGGGTTCTCTCCTTCTACC 
ATGTTGGTCCCAGAGTGCCTTCCAGGGAGGCAGCACTGCATCCCTGGGGACTTCATCCGGGGTCCCTTAAACTGCAGGACTGCCTG 
CCAGGGCTATGGTTGAATGTTGACCCTCCCTGAGGCTGACACCATCCTTCCCACACCTACCCTTGTTTCTGTCCTCTCTGCAGATG 

gcttcacacccctcatgattgcctcctgcagtggagggggccttgagacaggcaacagtgaagaagaagaagatgcacctgctgtc 
45 atctctgacttcatctaccagggcgccagcttgcacaaccagacagaccgcaccggggagaccgccttgcacttggctgcccgata 

ctctcgttcagatgctgcaaagcgcttgctggaggccagtgcagatgccaacatccaggacaacatgggccgtactccgttacatg 
cagcagtttctgcagatgctcagggtgtcttccaggtacgcagcactgcatccttggagccagtgacctcatcaggtctgactggc 
atggaccctgcaatctctaattccaagtgtgactgggcagggaaacttggcacctccacactgcattttgaaggaagtccaggtac 
aaagggcatcaagtcccacctgtgttctctgagcaggctggctgaaggtggtcttgcggaacctacagggtgaggcagggcctcct 
50 tactctcagtaaaaccctcccaatctcaaggctatggccttgacttgaggtctccacctccgtgctaaaacctttgcagactaacc 

ctaccccattcagctgtggctgcaggcatagcccatggcggcagaaagagagctttagaggctgctggtcctggcctgcaaagcta 
tctcctggctttgcctagaagcctggagccagcctgggtggatttaaggatttagctgcctgggtctgcagggaccaaccctagta 

GTTGCTCCTGCATGTTGCCAGCCAGTGACCCCTGCTACCAGACCTGTCCTCTAGGCGGCCCTGGAGCAAACTCCAATGGGGAATAG 
ACCAGGCATCAAAAAGCTTGTCATTTAATCATTTCTTAACTTGAACCACACTTTGTCGGTCTGTAGAAGAAATTAAACAAGACAGG 
55 GCAATGTACACCTTTTATCCCAGCACTCTAGAATCTGAGAGGATTGTGAGCATGAGGCTAGCCTGGTCTTCATAGAAAGACCCTAT 

TTCAAAATAGCAAAGAGAGGTTGAGACCAGCCACAGGTTATGTTGACTGCCTGGTGTACAGCTCTCCACATGGCCTGCCTTGCTTG 
CATAGACAGATGTGTGTACGTTTTGTAGGAATCCAGGCAGTGCTGTGAATCCTTACCCAGGTCACCAACCCACTCCCTCCTCTCAC 
CTTAACAGTTCCAAGTACGGCTATGGGCCATGAGCGGGATTCCTAGCCTGGTTACTCTCCCCTCTCTCCCCCATGCTATGCAGTTT 
GATTTCCTCAACCTGGAGGTAGTTCTGGCAACCATAACCAAAAGATGAGGTCCCAGTAGATCCCCCACTGTCACTAGGGACTGGGT 
€0 AAGAGCCCCAGCTCTTGCACATGGAATGTAGCTCCTGCCTTCCTCAGGGGCTCAGCTGAGCCCAGTCCAGGCATTGGTTTCTGGAG 

ATACAGGCTTGCATTTAGATCACCCTGCCTGAACCCATCCCTGCCTTCCAGATCCTGCTCCGGAACAGGGCCACAGATCTGGATGC 
CCGAATGCATGATGGCACAACTCCACTGATCCTGGCTGCGCGCCTGGCCGTGGAGGGCATGCTGGAGGACCTCATCAACTCACATG 
CTGACGTCAATGCCGTGGATGACCTAGGTAGGCCCGAGCTACAGCCCAGCTACCGAGGACATCAGCCAGTGCCTGGTCTGCTCAGC 
CCCAACCCACTCTCTCCTCrCTTTGCTTCCTTTCCAGGCAAGTCGGCTTTGCATTGGGCGGCCGCGGTGAACAATGTGGATGCTGC 
65 TGTTGTGCTCCTGAAGAACGGAGCCAACAAGGACATGCAGAACAACAAGGTAAGCAGACGGGCTGCTTAACCGCAGGCGCATGATG 

GGGACTCCGGGGCACCCATACGTTGACCACTTAGAGGTTTAAGAGTGTCTGGGACAACAGCAGCCTAAAATAACCCGTGCTCTTGC 
tggagaggagctgaggcgtaagcagctgtcccatgtcacggttacttgagccttgccttctgtccccttctgtccctggtggctgt 

GGTGACCCTAGGGGTTCAGGATTGGCCAAGGGGCAGGGATGGGGTGGCCCTGTCTCTTAAGGCCTGCAAGGCTTCTGGCTTGGTCC 

accactaccatgctccctcctttgggataagaaaactgctgagctgggctgcgtgtctccacctcgcctcccagtgtctctgtttg 
70 tgcagggctagttgcttcatcaggactctgcttagttgctcacagggcagagtttgtgcctcccttaccagctccactgcaggctg 

ggaaatggagcaggagtcaggtacctggagttgctgttgggcacaggttctccacagtccagggtgggccagtggttatagagaat 
ccaagcctgatagacattctgttgtggtgtatgattatgtctgctggacagagcagacctggaaggagctgagatgccctagccac 
tggtgaccctttggcatggtagtaccttccccatggccattcacttgccttaaaggtccctgagtcccaggattgcagtacttgtg 
cctgcattttggggaggaaagcaaagggcacacagttacattctgttttcggcagtctgactccacacaggggaagaagccctatg 
75 tatttatcccacagatctctggggtgtgaggtgttaaatctaggttctctaaaaaaagaactcgggaccagccatgtgtgcgtgct 
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agcaccgagaagctgaggcaggacgatactgagttccaagtacggctgtgggccctgagtgagattcctagcaacataggaaggcc 

ccactataaatactctctgagcctggtggtctaggatgcttgggtctagatagatctctccagataagagaagagaaagaggcagc 

ACCTGCTTCCCTAGCCCCTCCCCCCAGGCCATCCATCATCAATGACTCAGCAAATTCTACACCTGCCCGCTCCCTCATGTACCTCC 
TGTCCGTGTCCTACAGGAGGAGACTCCCCTGTTCCTGGCCGCCCGTGAGGGCAGCTATGAGACTGCCAAAGTGTTGCTGGACCACT 
5 TTGCCAACCGGGACATCACGGATCACATGGACCGATTGCCGCGGGACATCGCACAGGAGCGTATGCACCACGATATCGTGCGGCTT 

ttggatgagtacaacctggtgcgcagcccacagctgcatggcactgccctgggtggcacacccactctgtctcccacactctgctc 

GCCCAATGGCTACCTGGGCAATCTCAAGTCTGCCACACAGGGCAAGAAGGCCCGCAAGCCCAGCACCAAAGGGCTGGCTTGTGGTA 
GCAAGGAAGCTAAGGACCTCAAGGCACGGAGGAAGAAGTCCCAGGATGGCAAGGGCTGCCTGTTGGACAGCTCGAGCATGCTGTCG 
CCTGTGGACTCCCTCGAGTCACCCCATGGCTACTTGTCAGATGTGGCCTCGCCACCCCTCCTCCCCTCCCCATTCCAGCAGTCTCC 
10 ATCCATGCCTCTCAGCCACCTGCCTGGTATGCCTGACACTCACCTGGGCATCAGCCACTTGAATGTGGCAGCCAAGCCTGAGATGG 

CAGCACTGGCTGGAGGTAGCCGGTTGGCCTTTGAGCCACCCCCGCCACGCCTCTCCCACCTGCCTGTAGCCTCCAGTGCCAGCACA 
GTGCTGAGTACCAATGGCACGGGGGCTATGAATTTCACCGTGGGTGCACCGGCAAGCrTGAATGGCCAGTGTGAGTGGCTTCCCCG 
GCTCCAGAATGGCATGGTGCCCAGCCAGTACAACCCACTACGGCCGGGTGTGACGCCGGGCACACTGAGCACACAGGCAGCTGGCC 
TCCAGCATAGCATGATGGGGCCACTACACAGCAGCCTCTCCACCAATACCTTGTCCCCGATTATTTACCAGGGCCTGCCCAACACA 
15 CGGCTGGCAACACAGCCTCACCTGGTGCAGACCCAGCAGGTGCAGCCACAGAACTTACAGCTCCAGCCTCAGAACCTGCAGCCACC 

atcacagccacacctcagtgtgagctcggcagccaatgggcacctgggccggagcttcttgagtggggagcccagtcaggcagatg 
TACAACCGCTGGGCCCCAGCAGTCTGCCTGTGCACACCATTCTGCCCCAGGAAAGCCAGGCCCTGCCCACATCACTGCCATCCTCC 

atggtcccacccatgaccactacccagttcctgacccctccttcccagcacagttactcctcctcccctgtggacaacacccccag 

CCACCAGCTGCAGGTGCCAGAGCACCCCTTCCTCACCCCATCCCCTGAGTCCCCTGACCAGTGGTCCAGCTCCTCCCCGCATTCCA 
20 ACATCTCTGATTGGTCCGAGGGCATCTCCAGCCCGCCCACCACCATGCCGTCCCAGATCACCCACATTCCAGAGGCATTTAAATAA 

acagagatgtgggatgcaggaccccagcttccgttcccaagccctgttgggagtcctttccagtgcttcaggatgctggggcgacc 
AAAGGAGCCTTTTAAAAAATGTTTTTATACAAAATAAGAGGACAAGAATTTCCATTTTTTTTTTTTAGTATTTATTTATGTACTTT 
tattttccacagaaacactgcctttttatttatatgtattgttttctatggcactagggaaaaacatatctgttccaagaaaataa 
actagttctcagagccttgattttcctggtcagggtgaagttccctgtgtgtctgtaaaatatgaacaaggattcatgatttgtaa 
25 atgctgtttatttattgattgcttctttccaaaatcgaaaagaaagaaaaaagaacgtgacaggagaagggaagctggaaactgcc 

atggccagaattgcccctcccccacactcactgcccctccccccagcgtcacctgggatttgcagatgtgtttagaaacacgccca 
gaccttgaaccttgggttcatggattagttttgtatctaaaacaggaaacaagtcagatgatgtggtttgtacactttctgtaacc 
accagtgtggacttgaagaagtgtcctcagcatgtgcagagtctactacccagtaccagtcgtgagtctgcaggctccagtgttct 
gtagtagtgtttatgggccttgggagtacttctcccctgccctgccccactgtccccttcctgacaacttgagccagtaagccatg 

30 CAGGGTGTGGTGCCTCCTAGAGAAAACACTGCCTGGACTGTTCTGTGCATCCCTCCAAACAGCATCATCCAAATCCAACTGAGGAC 

agacggactgtcccggcctgggcctgggctcctaacacctgactgccaaagggctccaatgtgcattgtggactcgccagagtagc 
ctgcattgagactccaagaaaacagaagctatgtggcctctgatccccaaactggcctgggtggggacatgccttgagtgtgctgg 
. aatgtgggtggagcctgcttctgggccacccctcctggttcagggctgtgctcacagcagattcttgcagtatcaagtatacgcct 
gtggcagaataagtatctgtaaatacatgtttaaagatggattttgtttaaaaaatctaaaggaacaagtgtgtcgtgtgtcaagc 
35 tgatgaggactgtcagactgtggcttagctcagtgtgacccagaccttgtgacctgtagctgccgaaccagtagctcctaagagca 

caacccaggatggcccatctgctgcccaccaagtccctttccagccactgtgtgctgggggctttcgggggcagttgcccacctcc 
tcagggcagctctttctggccttttggggggcagtgtctgtgccatgcctaatagatatgaccagacgcatcctaagatgttgatt 
cttactgtgttgtataaaataaagtgtagtttacaaaaaaaagaaacgtaaaaaaaaaaaactacatgcaaaactgtaggtaatga 

40 agtgtggtttggttcactttttggggagtgtgacagagaaagggccacccagcactgaaataaccaaatccaaaccctctcttaca 

cagaaatacagaggttgccataaggacacaccattttcagaagctgcacagcgcagggcatcaaggtgggaagacagtttccaaaa 
gagttgatgcagtcctctcagggatgtggatctgattgatgccagctgtattcctgtgagcagcagaggagtgaaggcaccttatg 
ttgtcatagatgactatcctctgagcccagtaacccccaacctcttcaaattcagccatgccttgcaaaaggtcatcccagctgtg 
cttgttgactgcttatagaccccctcaaagagttgggaaggtcatgggactcaaaggacccttgcctgatgatccagtcactttgt 
45 tgtatgcagtcctgccctaattgtgcatgacctcagggaggtactagagtatatagtctgggaagactagtggagagactccatct 

atgtggctgtgaggaaagccttatccctgctgggtaaatgttgtattaatattcatttaataaaggctgggcgtggtggcacacgc 
CTTTAATCCTAGCACTCAGGAGGCAGAGGCAGGTGGATTTATGAGTTCGAGGCCAGCCTGG rCTACAGAGTGAGTTCCAGGACAGC 
CAGGGCTATACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATTCATTTAATAAATCCTGGCA 
GCAGGTCACTATCCAACTCAATGGTTTATGAAAGACACACAACCTTTCTTTATATTTTATTATGTCTTATtCAGCACAATAGCTGG 
50 GTAGCTGCCTAGCCTCCATATTGCTAAGACTCTGTCTCCCCATTCTGAATTCCTGCTTACTAATTCTATGTTCTATCGTGGCTGAT 

CTAGACCAAGTTGGGCAGCCTTATAGGCCATGCTCTCCCAGCTCCTTCAGGTGGTAGCCTTGCCTCTCTGTCCTGCACTCTTCCCA 
GGCATGGCATCTCTCCTCTCCCCAACTCTCCCTTCTCCCACTGCCTCAAGTCTCAAGCCCAGGAGTCCTAAACGGTCCACCTTGTC 
TGTCCTCCCCAGCTACTGGCTATTGGTATCTTTATTTACCAATCAGAACCCACTGGGGACAGGTTCCCAAAAGCTATGTGTAGACC 
TTCCTGTGCAGTTCGGGGGAACATTAACATTTGTAATACAAACAGCTACAAGTAAAGAGTTCCAATGTGGACTCAGTAAGTAACCC 
55 TTTACCTATGTTCTGCTCTTGTCAGCGCTGCAAATCCATTGGTGCCCTAGTCAGCTTTGGTGCCTAGGACCTTAGGAGGAGGGTTA 

AGTGTTGTCTCTTCCTGGGAAGGAATTTTAGCAACACTCATCTAGTCCGAGAGCCCAGCAGGTACAAAGGCATCTTAGCCCTAAGA 
AGAAATCATAATAGCACAGGTGTGGATCTCCCTTGGCCTGCTGTACTGGCTAGTTTTGTGTCAACTTGACACAGCTGGAGTTATCA 
CAAAGAAAGGAGTTTCAGTTGGGGAAATGCCTCCACGAGATCCAGCTGTAAGGCATTTTCTCTTAGTGATCAAGGGGGGAAGGGCC 
CTTTGTGGGTGGTACCATCTCTGGGCTGGTAGTCTTGGGTTCTATAAGAGAGCAAGCTGAGCAAGCCAGGGGAACCAAGCCAGTAA 
60 AGAACATCCCTCCATGGCCTCTGCATCAGTTCCTGCTCCCTGACCTGCTTGAGTTCCAGTCCTGACTTCCTTGGTGATGAACAGCA 

gtatggaagtgtaagccgaataaaccctttcctccccaacttgtttcttgctcatgatgtttgtgcaggaatagaaaccctgacta 
agacacctgcctaggcctctccatttggcccacaccttggagcacagcaggagtctctaacca/vagtgacaatggggaatgtgatg 
ccctctctgagcctgacatctgaggacaagtgtgaatccatcaagttcagatgtcttgccccggctcagtgttgcacactgtgaaa 
gcggagggggcccaggggcccagaaggggtgctcacacacagaattgtgataacttgtctcattcttgccctcaaggggaaggtcg 
65 gagcctgaattctgcccggagaactagcatctccaaaattccatccggaatggaaatgtcagctcggaaagggcttagcaggctca 

tatgcctgggtgttctctagagcatcatccacaatggcatgtgcagcccagggttcacaactgatggctggaccactgagaacaca 
tctggactgggttcggggtgaaaaacattgatgtttgcagatcaaagcaagggcctacccatgtgggcaaatcttctccagtgaga 
gaccaaacaacaaaaggtcagggaagaggggatggatcctgcctactgcggcagaacatgaatcctctcccctccaggctcccacg 
gaaagattgcctgttcttgggtctccagcttgccaggtacagctctggggacttgccaaccccacaacctctctttgtatctaccc 
70 tagtaaacattcagtggagtatttttcagccattagaaggaacaaagctctgagacctactaacatgtgggtgagctgcaggagga 

cacagggctcgtgaaagacatctcaaaaatgaccacatgatttcatctttatgaaatgtcctcagtaagtaaagccacaaagacag 

AGAACAGAGTGGCCATTCCTGGGTCCAGGGAAATGGGTArGACTGACAATGCCTATACArTTGACTTTGCATGGATAGTCCAGCAC 
TGTGTACGTCTAAGGCAGAAGGCTGCATGGCACTGTGAAGGTCCCAGACCCGTCAATGCTAGAATTCCACAATCTGTGAGTCTACT 
AAAACTAGCAAAAAAAAAAAAAAAAAAAAAATCCAAGCAAAATGGGAACTTTCAGAAATTTGTCCCATGGACACAACAAGTTCTCT 
75 TTTATTTTGTGACAGGATCTTGCTGGGTATCCCAGGTTGGCCTCAATCTCACCATCCTCCTGCCTCAATCTCCCAAGTGTTGGGAT 
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tctaggtgtgtaccacgccacccacttaaacctagtactcttaaggagcatctatctgcccctaaaagccactggaaataaataaa 
acatgtaaaacaatatttttaaagggctaaagatgtagcctagtagtagagggtttgtttactctgtgcaaggctctggatttcat 
ccccaggaccaaataaagtaatcaataaattggcttgagacaaccttcaataaattccttgttctatgaacctgagctcctcattt 
tgagtcatgtaaaaaagttgggtatgatcatgtgctgtaatcccagcatctgtgagatggggaggtagagatcggtagagtcctac 
5 ttagcttttgtctaatcagtgagtcgcaggtcccagtgagagaccttgtctcaaaaactaaaaacaaaaaggccgaggactgggga 

gatggctcagatagtaaaaattcctactgcactagcacaaagacctgagtttggaatctccagcatccacatgctgtcctggaatg 
accatacatctgtaatcctgtgctggggtggggagggagacaagatcctggagcaccacttgcctagccaatgatcaatcaagcac 
taggtccagtgagagagaccctgccccaaaaaccaggatggagtcaggcattgtggcacatgtttaaccccaacattcaggagaca 
gaggcccagggctaaaatagtctctgtctcaaaaacaaactaaaaaaccaagctgagaatgagaatgataccttctggcttccaca 
10 tgccatatatacatatacatgctcacacgcacaggcacacacatatgcacagtgtaaggactaaattgggcacccagcagctagac 

agcccagagagaaaatagagtcttgcagcctcagccttcctttgtttaggggggattacaggacagtgggccctgctgtctctcaa 
cagaaatactccaggaccaaatcccaagcagacagaggtatggagatgagctctgtgtcatacacacactgaagatggtcatatac 
agacatgggagcagaggcaactgagtggtcttggagcaacttgccctgtggtacccggtcacagacctccaggacaaggaaattcc 
tgtgaaatccaactggtgtggggctgtttacacagcaacctggatagattgatccagtctcgggctgaggtgatgtcttggatgcc 
15 gaaatctctcagggacacaggccagttcagttccctaggtactgcctttcccccacaatgaaatgccatctgtgctggctagctgt 

aacacatcaacttg acacac aaactacag agttat ctg ag aggaag aaaccat aattg agaaaatg ccactgtaagatctgg ctg t 
aagacattttcttaattagtgattgatggaggagggccagcttatggtcctgagttctataagaaagtaggctgagcaagccatgg 
gaaacaagccaataagcagcacccctccatgacctctgtctgtatcagcttctgcctctaggatcctgccctgagttcctgtcctg 
actttcttcagtgatgaacagtgctgtcaaagtgtaagcctaagaactcctttcccctccaacttgttttttggtcgttgtttcat 
20 cacagcaataaaaaccttaactaagacaccaccactccccagggatctgccatcttgtaatgtttttgtttgttttcaatttagaa 

GAAT AGTTATT ATG TAT ATACTACT AGAGGGCAGTG AGTTAGG CAGTAGTG AGTAAGCAGGGG C ACACTACGTCCT CTGG CTGG CT 

gaaccttgtgatccttctgcctcagcctcctgagttctaggattgcaggtatgccccaccaggcttgactttaagtcctacttttc 

AACATTCAAGT ATGT AAG TAGTTCCAG ACAAGTATGGTAAATCCAACACT CT AGAGG CTGAGGCAGGAGG ACTG C CAT AAGTT C AA 
GGCCAGCCTGAGTTATATAGCTAACTTCTGTTTCAAAAATAACAAAAGCAGATATAAATAACCCGAGAACAGCCTGGTGGTGGTGT 
25 TGCACACCCTTAATCCCAGCACTCAGGAGGCAGGCGGAGGTAAATTTCTTGAGTTCCAGGCCAGCCTGGTCTACAGAGTGAGTTTC 

AGGACAGCCAGGGCTACAAGGAGAAACCCTGTCTCAAAAAACTGAAACCAAACCAAATAGCAACAAAAACAAACCCAAGAACTAGT 
TCTCTTCCTGTCCCAAGTGTCCTTCGCTCCACTGTCTGTGTATATCTTCAGTATGAGAGAGAAGGGCTTCCTTAGCCTCCTGGGGT 
CATTCAGAG AAGCC CATTCCAATAG AAATAAGACGG AAACCAC ATAGGTCATT CAAAGTACTTCAT AAC CCTT AAAAAGGTCAAAG 
GAGCAGGTGAArTTATTTCAATACTACATCTTGGTTCGTCCAATGAAACCACAGTTACCACTTAACTAGCAGTCAACACAAGCGAA 
30 GTATGAAAAGGACAGAGTTGACATTCTTTGTATTATTATTTGTATTTATTTGCTTATGTATATGTGTGCTAACACATGCCATACAT 

GTAGAGGTCAGAGGACAAGTGATGAGAGCCAGTCTCTCCCTCTACCATGTGGGTCCTAGGGACTGAACCTGGGTTGTCCTCCTTGG 
CAGCAGGCACCCTTACCCACTGTGCCAGCTCACCTGCATTATCACCATCTGCACTGGCCATGCTGAAGGTGCTTAGAGGCCACACA 
TGGTCAAAATGTCATCCCAGACAGGCTAATCTCCACCAGCACAGATAAACAACCCATGGAGCCAGATGTAGTACTGGGAGCACTGG 
GGGGCGAAGGGGAGGACGGTAAAGGCAGGAGGTTCAGGAGTTCTAAGCCAGATCCTGTCTATAAAGATGTAAGCAAAGGAATAAAG 
35 AAGGTGAGGGGAGAGACTGCTATGCTGGTGTTGTTTCTTGTCAAAGGAGGCACCAAATGTGGCTCTGCATTGCTTTGTCCAGCACA 

AAGAGGGACCCAAGGGTATTAGTGCCATAAACCCAGCCAAAGCAGCAGGGTTATGCCTACAATCAAAAGTGATGGAGTGCTGCTGT 
CCTTCTGAGACTCCGGGAACCAGCCAGCCATGAGTCTTGCAAAGTTTGCTATCAGGGACACTCTATGGGGAGATTTTTACTATGTG 
ACTCCAGACCCCACCCTGTGGAGCTGTGGAGACCCAGGCCAATCCTCAGCTGCATACGAGTTAGGAAACAGGGCTCTTTTACTACA 
GTATCCTCAAGCCCGACTGAGCTATGTGTACTGTGGATTTCGAAAGGTTTGTGTGGAGCTTCTCCAGAGAATCCCTCTGTTTTGAA 
4 0 GATCAAGGACAGGGATGCTGCTCTCTCCACCTGCACTTTAAAGATGATGTGGTCCTGTCCTAATTCCTGACCACCCTCACGGGTGG 

TGTTCTCATGGACTACCTGGCAGCTGTGGGATAGAAGGTCCCTAGAGTGTCCTCCTGTGTGAGGGGTGACCTCCAAGGTCTATGTG 
TGGATGCTTTGGCCATCTGTGTAGAACTCACTTCTGGTAAGGACCCAGAAATAGCATGGCTATTGTTATCACAATGGATTTTAAGA 
ACATTCCTTAGCAGCCAAGCCCAGCATACACAGTCACTGGTCACCACAAACTCATTGAGAGATGGTGTCTTAGTTAGGGTTTTACT 
ACTGTGAACAGATATTATGAGCAAGGCAACTCTTTTTTTTTTAAAGATTTATTTATTATTATATGTAAATACACTGTAGCTGTCTT 

4 5 CAGACATTCCATAGTAGGGCATCAGATCTCATTGTGGATGGTTGTGAACTACCATGTGGTTGCTGGGATTTGAACTCAGTACCTTT 

GGAAGAGCAGTCAGTGCTCTTACCCGCTGAGCCATCTCACTAGCCCTGATCAAGGCAACTCTTATAAAAACAACATTTAATTGGGG 

CTGGCTTACAGGTTCTGAGGTTCAGTCCATTATCATCAAGGCAGGAACATGGCAGCATTCAGGCAGACATGGTACAGAAGGAGCTG 

AGAGTTCTACAACTTCATCTGAAGGCCACTAGGAGAAGGCCACTGACTTCCAGGCAGCTAGGACAAGGGTATTAAGGCCCACAACC 

ACAGTGACACACCCACTCCAAAAAGGTCACACCTCCTAATAATGCCACTCCCTGGGCTGAGCATATATAAACCATCACAGATGGCC 

5 0 AAGAATGGTTGCTTCAATGCTTTTATGTGCACATACCACCTAGAGTGTTCCACAAAGTTCAGGGTTCAGAGCTTTCACACAACTTT 

GACCTCAAGGCTTATTTTTAGATTCTAGTGCTTGTGAGATCCATTCTCTACAACACCATGCTATTTCTATGACTATTTCAAATACA 
AGACTGTGTTATGCCGGGTGTGGTGGTACATGCCTTTAATCCCAGCACTCAGGAGGCAGAGTCAGCCGGATTTCTGAGTTCGAGGT 
CAGCCTGGTCTACAAAGTGAGTTCCAGGACTTCCAGGGCTACACAGAGAAACCCTGTCTCGAACCCCGAACCCCCCCTCCGCCCCC 
CAAAAAAGACGACTGTGTTCTGTTTCTCATGAGATTCTTCTGCATGGGGTGAGCATGCTTTCTACTGGAGCTGTGGACACTCTGGC 
55 ACTCAGAAACAAGTCTGACCTAAGCTACTTATTTACTCCCCATCAATACAATCTTCTTAAGCTGGAAAAGGGAAGGGGAGAGAAAA 

GGTCTCTGACCTTAGCCTCAGCAGGCCAGGTGGAAGGGGTGACACAGAACAAGGCCCTTTCCTCTACCTTGAAAGCAATGCCACAG 
GCTCCCACAAGGTTGAGGATTCTGTCTCTGACCTCAGAGCTTGGAAATCCATTGTCTTCTCTGACTCCAATGTGCTCAACTCAGAG 
AGCATTTATGCAGCACCTGCTATCTTTAGTAAGCCCACCCCCTCCAGGGAGTCCAGAAGTAAAGACTTCCCTCTGCGAGGGCTGCT 
CTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTTAGGGGGGTCTGCAGGGTATGCAACACCTGCACCTAACTCAAGTGAG 

6 0 ATAGGATCTGGAAGGAGCCCTCAATGGATGGATAATTTGTAGGTAGATTTGTAGGTGGCTCTNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnot 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNim^NNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

65 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNITONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

MOUSE SEQUENCE - mRNA 

GTGGTGTGCGTCAACGTCCGATCCCCGCCGGCCACCCCAAGAGGCCGCCGCCGGGCTGCGGGCAGCTGGCGAGCAGGCATGCCACG 
70 GCTCCTGACGCCCCTTCTCTGCCTAACGCTGCTGCCCGCGCGCGCCGCAAGAGGCTTGAGATGCTCCCAGCCAAGTGGGACCTGCC 

TGAATGGAGGTAGGTGCGAAGTGGCCAGCGGCACTGAAGCCTGTGTTGCCAGCGGCAGCTTTGTGGGCCAACGATGCCAGGACCCC 
AATCCTTGCCTCAGCACACGGTGTAAGAATGCTGGAACGTGCTATGTTGTGGACCATGGTGGCATCGTGGACTATGCCTGCAGCTG 
TCCCCTGGGTTTCTCTGGGCCCCTCTGCCTGACACCTCTGGACAAGCCCTGCCTGGCCAACCCCTGCCGCAATGGGGGCACCTGTG 
ACCTGCTCACTCTCACAGAGTACAAGTGCCGCTGCTCTCCAGGGTGGTCAGGAAAATCATGTCAGCAGGCTGACCCCTGTGCCTCC 
75 AACCCCTGTGCCAATGGTGGCCAGTGCCTGCCCTTTGAGTCTTCATACATCTGTCGCTGCCCGCCTGGCTTCCATGGCCCCACCTG 
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caggcaagatgttaatgagtgcagccagaaccctgggctgtgccgccatggaggccactgccacaatgagatcggctcctatcgct 

GTGCCTGCTGTGCCACCCATACTGGTCCCCACTGTGAACTGCCCTATGTGCCCTGCAGCCCCTCACCCTGCCAGAATGGAGCAACC 

tgccgtcctacaggggacaccacccacgagtgtgcctgcttgccaggttttgctggacagaactgtgaagaaaatgtggatgactg 
TCCAGGAAACAACTGCAAGAATGGGGGTGCCTGTGTGGACGGCGTGAATACCTACAATTGCCGCTGCCCACCGGAGGTGACGGGTC 
5 AGTACTGTACAGAGGATGTGGACGAATGTCAGCTCATGCCAAATGCCTGCCAGAATGCGGGAACCTGCCACAACACACACGGCGGC 

TACAACTGTGTGTGTGTCAATGGGTGGACTGGCGAGGACTGCAGTGAGAACATTGATGACTGTGCCAGTGCCGCCTGTTTCCAGGG 
TGCCACTTGCCACGACCGTGTGGCTTCCTTCTACTGCGAATGTCCGCATGGGCGCACAGGTCTGCTGTGCCACCTCAAGCATGCGT 
GCATCAGCAACCCCTGCAACGAGGGCTCCAACTGTGACACCAACCCTGTCAACGGCAAACGAATCTGCACCTGCCCCTCGGGGTAC 
ACAGGGCCAGCCTGCAGCCAGGACGTGGATGAGTGTGATCTGGGTGCCAACCGTTGTGAGCACGCAGGCAAATGCCTCAACACACT 
10 GGGTTCTTTTGAGTGCCAGTGTCTACAGGGCTACACGGGACCCGGCTGTGAGATTGATGTTAATGAGTGCATCTCCAACCCATGTC 

agaatgacgccacttgcctggaccagattggggagttccaatgcatatgtatgccaggttatgaaggtgtatactgtgaaatcaac 

ACGGATGAGTGCGCCAGCAGCCCCTGTCTGCACAATGGCCACTGCATGGACAAGATCCATGAGTTCCAATGTCAGTGCCCCAAAGG 
CTTCAACGGGCACCTGTGCCAGTATGATGTGGATGAGTGTGCCAGCACACCATGCAAGAACGGTGCCAAGTGCCTGGATGGGCCCA 
ACACCTATACCTGCGTGTGTACAGAAGGTTACACAGGGACCCACTGCGAAGTGGACATTGACGAGTGTGACCCTGACCCCTGCCAC 
15 TATGGTTCCTGTAAGGATGGTGTGGCCACCTTTACCTGCCTGTGCCAGCCAGGCTACACAGGCCATCACTGTGAGACCAACATCAA 

TGAGTGCCACAGCCAACCGTGCCGCCATGGGGGCACCTGCCAGGACCGTGACAACTCCTACCTCTGCTTATGCCTCAAGGGAACCA 
CAGGGCCCAACTGTGAGATCAACCTGGATGACTGCGCCAGCAACCCCTGTGACTCTGGCACCTGTCTGGACAAGATTGATGGCTAC 
GAATGTGCCTGTGAACCAGGCTACACAGGAAGCATGTGTAACGTCAACATTGACGAATGTGCGGGCAGCCCCTGCCACAACGGGGG 
CACTTGTGAGGATGGCATCGCGGGCTTCACTTGCCGCTGCCCCGAGGGCTACCATGACCCCACGTGCCTGTCCGAGGTCAACGAGT 
20 GCAACAGTAACCCCTGCATCCACGGAGCTTGCCGGGATGGCCTCAATGGGTACAAGTGTGACTGTGCCCCTGGGTGGAGTGGAACA 

AACTGTGACATCAACAACAACGAGTGTGAGTCCAACCCTTGTGTCAACGGTGGCACCTGCAAGGACATGACCAGTGGCTACGTATG 
CACCTGCCGAGAAGGCTTCAGTGGCCCTAATTGCCAGACCAACATCAACGAATGTGCCTCCAACCCCTGCCTGAACCAGGGGACCT 
GCATTGATGATGTCGCTGGATACAAGTGCAACTGTCCTCTGCCATATACAGGAGCCACGTGTGAGGTGGTGTTGGCCCCATGTGCT 
ACCAGCCCCTGCAAAAACAGCGGCGTATGCAAGGAGTCTGAAGACTATGAGAGTTTCTCCTGTGTCTGTCCCACAGGCTGGCAAGG 
25 TCAAACCTGCGAGGTTGACATCAATGAGTGTGTGAAAAGCCCATGTCGCCATGGGGCCTCCTGCCAGAACACCAATGGCAGCTACC 

GCTGCCTCTGCCAGGCCGGCTATACAGGTCGCAACTGTGAGAGTGACATCGATGACTGCCGCCCCAACCCGTGTCACAATGGGGGT 
TCCTGCACCGATGGCATCAACACAGCCTTCTGCGACTGCCTGCCCGGCTTCCAGGGTGCCTTCTGTGAGGAGGACATCAATGAATG 
TGCCAGCAATCCCTGCCAAAATGGAGCCAATTGCACTGACTGTGTGGACAGCTACACATGTACCTGCCCCGTGGGCTTCAATGGCA 
TCCACTGCGAGAACAACACACCTGACTGTACTGAGAGCTCCTGCTTCAATGGTGGTACCTGTGTGGATGGTATCAACTCCTTCACC 

30 tgtctgtgtccacctggcttcacgggcagctactgtcagtatgatgtcaatgagtgtgattcacggccctgtctgcacggtggtac 

CTGCCAAGACAGCTATGGTACTTATAAGTGTACCTGCCCACAGGGCTACACTGGTCTCAACTGCCAGAACCTTGTGCGCTGGTGCG 
ACTCGGCTCCCTGCAAGAATGGTGGCAGGTGCTGGCAGACCAACACGCAGTACCACTGTGAGTGCCGCAGCGGCTGGACTGGCGTC 
AACTGCGACGTGCTCAGTGTGTCCTGTGAGGTGGCTGCACAGAAGCGAGGCATTGACGTCACTCTCCTGTGCCAGCATGGAGGGCT 
CTGTGTGGATGAGGGAGATAAACATTACTGCCACTGCCAGGCAGGCTACACGGGCAGCTACTGTGAGGACGAGGTGGACGAGTGCT 
35 CACCTAACCCCTGCCAGAATGGAGCTACCTGCACTGACTATCTCGGCGGCTTTTCCTGCAAGTGTGTGGCTGGCTACCATGGGTCT 

AACTGCTCCGAGGAGATCAACGAGTGCCTGTCCCAGCCCTGCCAGAATGGGGGTACCTGCATTGATCTGACCAACTCCTACAAGTG 

ttgctgcccccgggggacacagggtgtacactgtgagatcaatgttgatgactgccatcccccccttgaccctgcctcccgaagcc 

CCAAGTGCTTCAACAATGGCACCTGTGTGGACCAGGTGGGTGGCTATACCTGCACCTGCCCACCAGGCTTCGTCGGGGAGCGGTGT 

gagggtgatgtcaatgaatgtctctccaacccctgtgacccacgtggcacccagaactgtgtgcagcgtgttaatgacttccactg 
40 cgagtgccgggctggccacactggacgccgctgtgagtcagtcatcaatggctgcaggggcaaaccttgcaagaatgggggtgtct 

gtgccgtggcctccaacaccgcccgtggattcatctgtaggtgccctgcgggcttcgagggtgccacatgtgagaatgatgcccgc 
acttgtggcagcttacgctgtctcaacggtggtacatgcatctcgggcccacgtagtcccacctgcctatgcctgggatccttcac 
cggccctgagtgccagttcccagccagcagcccctgtgtgggtagcaacccctgctacaatcagggcacctgtgagcccacatccg 
agaaccctttctaccgctgtctatgccctgccaaattcaacgggctactgtgccacatcctggactacagcttcacaggtggcgct 
4 5 ggcccggacattcccccaccgcagattgaggaggcctgtgagctgcctgagtgccaggtggatgcaggcaataaggtctgcaacct 

gcagtgtaataatcacgcatgtggctgggatggtggcgactgctccctcaacttcaatgacccctggaagaactgcacgcagtctc 
tacagtgctggaagtattttagcgacggccactgtgacagccagtgcaactcggccggctgcctctttgatggcttcgactgccag 
ctcaccgagggacagtgcaaccccctgtatgaccagtactgcaaggaccacttcagtgatggccactgcgaccagggctgtaacag 
tgccgaatgtgagtgggatggcctagactgtgctgagcatgtacccgagcggctggcagcgggcaccctggtcctggtggtgctgc 
50 ttccacccgaccagctacggaacaactccttccactttctgcgggagctcagccacgtgctgcacaccaacgtggtcttcaagcgt 

gatgcgcaaggccagcagatgatcttcccgtactatggccacgaggaagagctgcgcaagcacccaatcaagcgctctacagtggg 
ttgggccacctcttcactgcttcctggtaccagtggtgggcgccagcgcagggagctggaccccatggacatccgtggctccattg 
tctacctggagatcgacaaccggcaatgtgtgcagtcatcctcgcagtgcttccagagtgccaccgatgtggctgccttcctaggt 
gctcttgcgtcacttggcagcctcaatattccttacaagattgaggccgtgaagagtgagccggtggagcctccgctgccctcgca 
55 gctgcacctcatgtacgtggcagcggccgccttcgtgctcctgttctttgtgggctgtggggtgctgctgtcccgcaagcgccggc 

gccagcatggccagctctggttccctgagggtttcaaagtgtcagaggccagcaagaagaagcggagagagcccctcggcgaggac 
tcagtcggcctcaagcccctgaagaatgcctcagatggtgctctgatggacgacaatcagaacgagtggggagacgaagacctgga 
gaccaagaagttccggtttgaggagccagtagttctccctgacctgagtgatcagactgaccacaggcagtggacccagcagcacc 
tggacgctgctgacctgcgcatgtctgccatggccccaacaccgcctcagggggaggtggatgctgactgcatggatgtcaatgtt 
60 cgaggaccagatggcttcacacccctcatgattgcctcctgcagtggagggggccttgagacaggcaacagtgaagaagaagaaga 

tgcacctgctgtcatctctgacttcatctaccagggcgccagcttgcacaaccagacagaccgcaccggggagaccgccttgcact 
tggctgcccgatactctcgttcagatcgtcgaaagcgccttgaggccagtgcagatgccaacatccaggacaacatgggccgtact 
ccgttacatgcagcagtttctgcagatgctcagggtgtcttccagatcctgctccggaacagggccacagatctggatgcccgaat 
gcatgatggcacaactccactgatcctggctgcgcgcctggccgtggagggcatgctggaggacctcatcaactcacatgctgacg 
65 tcaatgccgtggatgacctaggcaagtcggctttgcattgggcggccgcggtgaacaatgtggatgctgctgttgtgctcctgaag 

aacggagccaacaaggacatcgagaacaacaaggaggagacttccctgttcctgtcgatccgccgtgagagctatgagactgccaa 
agtgttgctggaccactttgccaaccgggacatcacggatcacatggaccgattgccgcgggacatcgcacaggagcgtatgcacc 
acgatatcgtgcggcttttggatgagtacaacctggtgcggtccccacagctgcatggcactgccctgggtggcacacccactctg 

TCTCCCACACTCTGCTCGCCAAATGGCTACCCTGGCAATCTCAAGTCTGCCACACAGGGCAAGAAGGCCCGCAAGCCAAGCACCAA 
70 agggctggcttgtggtagcaaggaagctaaggacctcaaggcacggaggaagagttcccaggatggcaagggctggctgttggaca 

GCTCGTCGAGCATGCTGTCGCCTGTGGACTCCCTCGAGTCACCCCATGGCTACTTGTCAGATGTGGCCTCGCACCCCCTCCTCCCC 

tccccattccagcagtctccatccatgcctctcagccacctgcctggtatgcctgacacccacctgggcatcagccacttgaatgt 

GGCAGCCAAGCCTGAGATGGCAGCACTGGCTGGAGGTAGCCGGTTGGCCTTTGAGCACCCCCCGCCACGCCTCTCCCACCTGCCTG 

tagcctccagtgcctgcacagtgctgagtaccaatggcaccggggctatgaatttcaccgtgggtgcaccggcaagcttgaatggc 
75 cagtgtgagtggcttccccggctccagaatggcatggtgcccagccagtacaacccactacggccgggtgtgacgccgggcacact 
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GAGCACACAGGCAGCTGGGCTCCAGCATAGCATGATGGGGCCACTACACAGCAGCCTCTCCACCAATACCTTGTCCCCGATTATTT 
accagggcctgcccaacacacggctggcaacacagcctcacctggtgcagacccagcaggtgcagccacagaacttaccactccag 
ccacagaacttacagccaccatcacagccacacctcagtgtGagctcggcagccaatgggcacctggggcggagcttcttgagtgg 
ggagcccagtcaggcagatgtacaaccgctgggccccagcagtctgcctgtgcacaccattctgccccaggaaagccaggccctac 
5 caacatcactgccatcctccatggtcccacccatgaccactacccagttcctgacccctccatcacagcacagttactcctcctcc 

cctgtggacaacacccccagccaccagctgcaggtgccagagcccactttcctcaccccatcccctgagtcccctgaccagtggtc 
cagctcctccccgcattccaacatctctgattggtccgagggcatctccagcccgcccaccaccatgccgtcccagatcacccaca 
ttccagaggcatttaaataaacagagatgtgggatgcaggaccccagcttccgttcccaagccctgttggaagtcctttccagtgc 
ttcaggatgctggggcgaccaaaggagctttttaaaaaatgtttttatacaaaataagaggacaagaatttcatttttttttttag 
10 tatttatttatgtacttttattttccacagaaacactgcctttttatttatatgtattgttttctatggcactaggggaaaaacat 

atctgttccaagaaaataaactagttctcagagccttgattttcctggtcagggtgaagttccctgtgtgtctgtaaaatatgaac 
aaggattcatgatttgtaaatgctgtttatttattgattgcttctttccaaaatcgaaaaaaaaaa 

MOUSE SEQUENCE - CODING 

15 atgccacggctcctgacgccccttctctgcctaacgctgctgcccgcgcgcgccgcaagaggcttgagatgctcccagccaagtgg 

gacctgcctgaatggaggtaggtgcgaagtggccagcggcactgaagcctgtgttgccagcggcagctttgtgggccaacgatgcc 
aggaccccaatccttgcctcagcacacggtgtaagaatgctggaacgtgctatgttgtggaccatggtggcatcgtggactatgcc 
tgcagctgtcccctgggtttctctgggcccctctgcctgacacctctggacaagccctgcctggccaacccctgccgcaatggggg 
cacctgtgacctgctcactctcacagagtacaagtgccgctgctctccagggtggtcaggaaaatcatgtcagcaggctgacccct 
20 gtgcctccaacccctgtgccaatggtggccagtgcctgccctttgagtcttcatacatctgtcgctgcccgcctggcttccatggc 

cccacctgcaggcaagatgttaatgagtgcagccagaaccctgggctgtgccgccatggaggccactgccacaatgagatcggctc 
ctatcgctgtgcctgctgtgccacccatactggtccccactgtgaactgccctatgtgccctgcagcccctcaccctgccagaatg 
gagcaacctgccgtcctacaggggacaccacccacgagtgtgcctgcttgccaggttttgctggacagaactgtgaagaaaatgtg 
gatgactgtccaggaaacaactgcaagaatgggggtgcctgtgtggacggcgtgaatacctacaattgccgctgcccaccggaggt 
25 gacgggtcagtactgtacagaggatgtggacgaatgtcagctcatgccaaatgcctgccagaatgcgggaacctgccacaacacac 

acggcggctacaactgtgtgtgtgtcaatgggtggactggcgaggactgcagtgagaacattgatgactgtgccagtgccgcctgt 

TTC CAGGGTGC C ACTTGC CACG ACCGTGTGGCTTC CTTCTACTG CGAATGT C CGCATGGGCGC ACAGGTCTG CTGTG C CACCTCAA 
GCATGCGTGCATCAGCAACCCCTGCAACGAGGGCTCCAACTGTGACACCAACCCTGTCAACGGCAAACGAATCTGCACCTGCCCCT 
CGGGGTACACAGGGCCAGCCTGCAGCCAGGACGTGGATGAGTGTGATCTGGGTGCCAACCGTTGTGAGCACGCAGGCAAATGCCTC 
30 AACACACTGGGTTCTTTTGAGTGCCAGTGTCTACAGGGCTACACGGGACCCGGCTGTGAGATTGATGTTAATGAGTGCATCTCCAA 

cccatgtcagaatgacgccacttgcctggaccagattggggagttccaatgcatatgtatgcgaggttatgaaggtgtatactgtg 
aaatcaacacggatgagtgcgccagcagcccctgtctgcacaatggccactgcatggacaagatccatgagttccaatgtcagtgc 
cccaaaggcttcaacgggcacctgtgccagtatgatgtggatgagtgtgccagcacaccatgcaagaacggtgccaagtgcctgga 
tgggcccaacacctatacctgcgtgtgtacagaaggttacacagggacccactgcgaagtggacattgacgagtgtgaccctgacc 
35 cctgccactatggttcctgtaaggatggtgtggccacctttacctgcctgtgccagccaggctacacaggccatcactgtgagacc 

aacatcaatgagtgccacagccaaccgtgccgccatgggggcacctgccaggaccgtgacaactcctacctctgcttatgcctcaa 
gggaaccacagggcccaactgtgagatcaacctggatgactgcgccagcaacccctgtgactctggcacctgtctggacaagattg 
atggctacgaatgtgcctgtgaaccaggctacacaggaagcatgtgtaacgtcaacattgacgaatgtgcgggcagcccctgccac 
aacgggggcacttgtgaggatggcatcgcgggcttcacttgccgctgccccgagggctaccatgaccccacgtgcctgtccgaggt 
40 caacgagtgcaacagtaacccctgcatccacggagcttgccgggatggcctcaatgggtacaagtgtgactgtgcccctgggtgga 

gtggaacaaactgtgacatcaacaacaacgagtgtgagtccaacccttgtgtcaacggtggcacctgcaaggacatgaccagtggc 
tacgtatgcacctgccgagaaggcttcagtggccctaattgccagaccaacatcaacgaatgtgcctccaacccctgcctgaacca 
ggggacctgcattgatgatgtcgctggatacaagtgcaactgtcctctgccatatacaggagccacgtgtgaggtggtgttggccc 
catgtgctaccagcccctgcaaaaacagcggcgtatgcaaggagtctgaagactatgagagtttctcctgtgtctgtcccacaggc 
45 tggcaaggtcaaacctgcgaggttgacatcaatgagtgtgtgaaaagcccatgtcgccatggggcctcctgccagaacaccaatgg 

cagctaccgctgcctctgccaggccggctatacaggtcgcaactgtgagagtgacatcgatgactgccgccccaacccgtgtcaca 
atgggggttcctgcaccgatggcatcaacacagccttctgcgactgcctgcccggcttccagggtgccttctgtgaggaggacatc 
aatgaatgtgccagcaatccctgccaaaatggagccaattgcactgactgtgtggacagctacacatgtacctgccccgtgggctt 
caatggcatccactgcgagaacaacacacctgactgtactgagagctcctgcttcaatggtggtacctgtgtggatggtatcaact 
50 ccttcacctgtctgtgtccacctggcttcacgggcagctactgtcagtatgatgtcaatgagtgtgattcacggccctgtctgcac 

ggtggtacctgccaagacagctatggtacttataagtgtacctgcccacagggctacactggtctcaactgccagaaccttgtgcg 
ctggtgcgactcggctccctgcaagaatggtggcaggtgctggcagaccaacacgcagtaccactgtgagtgccgcagcggctgga 
ctggcgtcaactgcgacgtgctcagtgtgtcctgtgaggtggctgcacagaagcgaggcattgacgtcactctcctgtgccagcat 
ggagggctctgtgtggatgagggagataaacattactgccactgccaggcaggctacacgggcagctactgtgaggacgaggtgga 
55 cgagtgctcacctaacccctgccagaatggagctacctgcactgactatctcggcggcttttcctgcaagtgtgtggctggctacc 

atgggtctaactgctccgaggagatcaacgagtgcctgtcccagccctgccagaatgggggtacctgcattgatctgaccaactcc 
tacaagtgttcctgcccccgggggacacagggtgtacactgtgagatcaatgttgatgactgccatcccccccttgaccctgcctc 

CCGAAGCCCCAAGTGCrTCAACAATGGCACCTGTGTGGACCAGGTGGGTGGCTATACCTGCACCTGCCCACCAGGCTTCGTCGGGG 
AGCGGTGTGAGGGTGATGTCAATGAATGTCTCTCCAACCCCTGTGACCCACGTGGCACCCAGAACTGTGTGCAGCGTGTTAATGAC 
60 TTCCACTGCGAGTGCCGGGCTGGCCACACTGGACGCCGCTGTGAGTCAGTCATCAATGGCTGCAGGGGCAAACCTTGCAAGAATGG 

GGGTGTCTGTGCCGTGGCCTCCAACACCGCCCGTGGATTCATCTGTAGGTGCCCTGCGGGCTTCGAGGGTGCCACATGTGAGAATG 
ATGCCCGCACTTGTGGCAGCTTACGCTGTCTCAACGGTGGTACATGCATCTCGGGCCCACGTAGTCCCACCTGCCTATGCCTGGGA 
TCCTTCACCGGCCCTGAGTGCCAGTTCCCAGCCAGCAGCCCCTGTGTGGGTAGCAACCCCTGCTACAATCAGGGCACCTGTGAGCC 
CACATCCGAGAACCCTTTCTACCGCTGTCTATGCCCTGCCAAATTCAACGGGCTACTGTGCCACATCCTGGACTACAGCTTCACAG 
65 GTGGCGCTGGCCCGGACATTCCCCCACCGCAGATTGAGGAGGCCTGTGAGCTGCCTGAGTGCCAGGTGGATGCAGGCAATAAGGTC 

TGCAACCTGCAGTGTAATAATCACGCATGTGGCTGGGATGGTGGCGACTGCTCCCTCAACTTCAATGACCCCTGGAAGAACTGCAC 

gcagtctctacagtgctggaagtattttagcgacggccactgtgacagccagtgcaactcggccggctgcctctttgatggcttcg 

ACTGCCAGCTCACCGAGGGACAGTGCAACCCCCTGTATGACCAGTACTGCAAGGACCACTTCAGTGATGGCCACTGCGACCAGGGC 
TGTAACAGTGCCGAATGTGAGTGGGATGGCCTAGACTGTGCTGAGCATGTACCCGAGCGGCTGGCAGCGGGCACCCTGGTCCTGGT 
70 GGTGCTGCTTCCACCCGACCAGCTACGGAACAACTCCTTCCACTTTCTGCGGGAGCTCAGCCACGTGCTGCACACCAACGTGGTCT 

TCAAGCGTGATGCGCAAGGCCAGCAGATGATCTTCCCGTACTATGGCCACGAGGAAGAGCTGCGCAAGCACCCAATCAAGCGCTCT 
ACAGTGGGTTGGGCCACCTCTTCACTGCTTCCTGGTACCAGTGGTGGGCGCCAGCGCAGGGAGCTGGACCCCATGGACATCCGTGG 
CTCCATTGTCTACCTGGAGATCGACAACCGGCAATGTGTGCAGTCATCCTCGCAGTGCTTCCAGAGTGCCACCGATGTGGCTGCCT 
TCCTAGGTGCTCTTGCGTCACTTGGCAGCCTCAATATTCCTTACAAGATTGAGGCCGTGAAGAGTGAGCCGGTGGAGCCTCCGCTG 
75 CCCTCGCAGCTGCACCTCATGTACGTGGCAGCGGCCGCCTTCGTGCTCCTGTTCTTTGTGGGCTGTGGGGTGCTGCTGTCCCGCAA 
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GCGCCGGCGCCAGCATGGCCAGCTCTGGTTCCCTGAGGGTTTCAAAGTGTCAGAGGCCAGCAAGAAGAAGCGGAGAGAGCCCCTCG 
GCGAGGACTCAGTCGGCCTCAAGCCCCTGAAGAATGCCTCAGATGGTGCTCTGATGGACGACAATCAGAACGAGTGGGGAGACGAA 
GACCTGGAGACCAAGAAGTTCCGGTTTGAGGAGCCAGTAGTTCTCCCTGACCTGAGTGATCAGACTGACCACAGGCAGTGGACCCA 
GCAGCACCTGGACGCTGCTGACCTGCGCATGTCTGCCATGGCCCCAACACCGCCTCAGGGGGAGGTGGATGCTGACTGCATGGATG 
5 TCAATGTTCGAGGACCAGATGGCTTCACACCCCTCATGATTGCCTCCTGCAGTGGAGGGGGCCTTGAGACAGGCAACAGTGAAGAA 

GAAGAAGATGCACCTGCTGTCATCTCTGACTTCATCTACCAGGGCGCCAGCTTGCACAACCAGACAGACCGCACCGGGGAGACCGC 
CTTGCACTTGGCTGCCCGATACTCTCGTTCAGATCGTCGAAAGCGCCTTGAGGCCAGTGCAGATGCCAACATCCAGGACAACATGG 
GCCGTACTCCGTTACATGCAGCAGTTTCTGCAGATGCTCAGGGTGTCTTCCAGATCCTGCTCCGGAACAGGGCCACAGATCTGGAT 
GCCCGAATGCATGATGGCACAACTCCACTGATCCTGGCTGCGCGCCTGGCCGTGGAGGGCATGCTGGAGGACCTCATCAACTCACA 
10 TGCTGACGTCAATGCCGTGGATGACCTAGGCAAGTCGGCTTTGCATTGGGCGGCCGCGGTGAACAATGTGGATGCTGCTGTTGTGC 

TCCTGAAGAACGGAGCCAACAAGGACATCGAGAACAACAAGGAGGAGACTTCCCTGTTCCTGTCGATCCGCCGTGAGAGCTATGAG 
ACTGCCAAAGTGTTGCTGGACCACTTTGCCAACCGGGACATCACGGATCACATGGACCGATTGCCGCGGGACATCGCACAGGAGCG 
TATGCACCACGATATCGTGCGGCTTTTGGATGAGTACAACCTGGTGCGGTCCCCACAGCTGCATGGCACTGCCCTGGGTGGCACAC 
CCACTCTGTCTCCCACACTCTGCTCGCCAAATGGCTACCCTGGCAATCTCAAGTCTGCCACACAGGGCAAGAAGGCCCGCAAGCCA 
15 AGCACCAAAGGGCTGGCTTGTGGTAGCAAGGAAGCTAAGGACCTCAAGGCACGGAGGAAGAGTTCCCAGGATGGCAAGGGCTGGCT 

GTTGGACAGCTCGTCGAGCATGCTGTCGCCTGTGGACTCCCTCGAGTCACCCCATGGCTACTTGTCAGATGTGGCCTCGCACCCCC 
TCCTCCCCTCCCCATTCCAGCAGTCTCCATCCATGCCTCTCAGCCACCTGCCTGGTATGCCTGACACCCACCTGGGCATCAGCCAC 
TTGAATGTGGCAGCCAAGCCTGAGATGGCAGCACTGGCTGGAGGTAGCCGGTTGGCCTTTGAGCACCCCCCGCCACGCCTCTCCCA 
CCTGCCTGTAGCCTCCAGTGCCTGCACAGTGCTGAGTACCAATGGCACCGGGGCTATGAATTTCACCGTGGGTGCACCGGCAAGCT 
20 TGAATGGCCAGTGTGAGTGGCTTCCCCGGCTCCAGAATGGCATGGTGCCCAGCCAGTACAACCCACTACGGCCGGGTGTGACGCCG 

GGCACACTGAGCACACAGGCAGCTGGGCTCCAGCATAGCATGATGGGGCCACTACACAGCAGCCTCTCCACCAATACCTTGTCCCC 
GATTATTTACCAGGGCCTGCCCAACACACGGCTGGCAACACAGCCTCACCTGGTGCAGACCCAGCAGGTGCAGCCACAGAACTTAC 
CACTCCAGCCACAGAACTTACAGCCACCATCACAGCCACACCTCAGTGTGAGCTCGGCAGCCAATGGGCACCTGGGGCGGAGCTTC 

ttgagtggggagcccagtcaggcagatgtacaaccgctgggccccagcagtctgcctgtgcacaccattctgccccaggaaagcca 
25 ggccctaccaacatcactgccatcctccatggtcccacccatgaccactacccagttcctgacccctccatcacagcacagttact 

cctcctcccctgtggacaacacccccagccaccagctgcaggtgccagagcccactttcctcaccccatcccctgagtcccctgac 
cagtggtccagctcctccccgcattccaacatctctgattggtccgagggcatctccagcccgcccaccaccatgccgtcccagat 
cacccacattccagaggcatttaaataa 

30 HUMAN SEQUENCE - GENOMIC 

CAGG CCAGGG AG ATAATGGGGG ACAGGG AAG AT AACG CAGT C CCCACGG CT ATAAACAGG AAG CTCGG CC ATGGG CTTGTG CAG AA 
AAAGGCCCTCGGCTGTGCACGTGGTTCCTACATAGCCTTTGCCAGACACCCTGCGTGGCCCTGGAGGTCTCCAGGCCGTGCCCCGT 
GCCCCGACACGCAGGATGTGCTGGGGGCCTGGGCCTGTCCCCTCCATCGCAGCCCTTGTTTGTTGGCCTCCCGTGATGGGCGTTTG 
CTGCCTGTGACACGGAGCCCCAGGATTAGTTTCAGGCCTCGGTCTCAGGCCAGGGCCTTTCCTCGTCACCCAGAGATGAGGGGGCT 
35 TGCGTCCGGGGTGGGCCCAGGTCCCTGCAGTGTCGTGGAGCCCACCCGACTGAGGCCGCCTCTCCTGGTGCAGTCCTTGTTCCTGG 

GCACGCCTGGTGGGGTGAGGCCTAGGCTGTGCCCCGCTGCCAACCGGGAATGAGGGGTGGCTTCTGAGCGTGACATTTGTGCAGCT 
TGTCTTCAGCGTCCCCCCATCTGTGCTCCACTCCTCCCTGGGTCAGGGTCCTGGCACAGCCGGGAGCGCTCAGGGGTCTCGGTGCA 
CATTTGCCTCCCGGCGGGACCAGCAGACGGCACTCTGATGGCGGAAAGACCAGCAGGCGGTGGCCGATTTGGGAGATCCCTCTGGG 
TGAGGCTCCCGGGGTCACGTGTGTCTCCTTCCCGCAGGTGCCACGTGTGAGGTGGTGCTGGCCCCGTGTGCCCCCAGCCCCTGCAG 
4 0 AAACGGCGGGGAGTGCAGGCAATCCGAGGACTATGAGAGCTTCTCCTGTGTCTGCCeCACGGGCTGGCAAGGTGAGGCTGGCCAGG 

GCCCGGTGAGGGCTGGGATGGGAGGTCAGGATGTCTGCGGGACACAGGCAGCTCCCAGGCAGGCTAGATGAGTCTTTGAAGAGGAG 
CCGGTGGGTGCTGAGGAGGCCCTGGTCGGAGAAGTTCTGGAATCAGGAATTGACCTGGGAGCACCGTTCCCAACTCCAGTTCCTGT 
GACCTTCTTAGGCCAAAATTAGGGGAGAGGGGATGGTCCTGGGGTCACGGAAGCCCACTCCTGGGTCGGGAGAGGCACTGTAGGTG 
GGTGGGCCAGCCTGGGAAGGGCCTGGAGGGCCAGGGGCCGCTGGTGACCAACCGGCCTCCTCCTGCCCCACAGGGCAGACCTGTGA 
45 GGTCGACATCAACGAGTGCGTTCTGAGCCCGTGCCGGCACGGCGCATCCTGCCAGAACACCCACGGCGGCTACCGCTGCCACTGCC 

AGGCCGGCTACAGTGGGCGCAACTGCGAGACCGACATCGACGACTGCCGGCCCAGTGAGTAGCCCCGCGGCTCTGGCCTCCTCCAG 
GAAGCTCTCAGGCCTCAGTTCCCCCGGGCAGGGTTGGTGCGCATGGTGCTGGCCATAAGCACCCAGGGAGGCCGGAGTGTGGCCGG 
GGAGGGTTGGGTCAGGTGTGGGGGATGTGCTGAGGGATGGCCAGGGTGGTTCAGGAGGGCCCCAGAGCCGGCTTGCTCCTCCCTGC 
ACTTCGCGGAAGAGTCACGAGAGCCCCTCCCACGGCTCTTCACTGAGCCGAGGATGGCTCGGGCCCGGCCTGCACTCCCGCCTGGC 
50 TCATCGGGCCCCGCTGCAGGCCAGGGCTCTCAGGCCTCCCAGCCCTGCTTCACAGAGGTTGAGGTTGGCAGAAGCCGGGGGTCTTG 

CTGGCATCACCTGGCAGGCAGAGGCAAGAACTGTCTCTCCTCCCCTGCTCGGTCTGTGAAGCCTGCAAAGCTGCCCCCTGCCCTGG 
AGCTTGAGGACAGGAGCAGGTGGGGAGAGAGACCCCAAGCACAGGAGACGGGTGTGACGCAGCCTGTGGGTGCTGGGGCTCCCCAC 
CAGACACCTTTGTCACAGGGCTGCTTGCCGCAGCCTCGGCAACGAAAGGCTGGGCTGTCCCCAGCCATGCAGCCTTCCCGGCCCCC 
TCCCGCAGGTGTGGGTTTGTGCCTGCCCCTCACACTCACCCTTCCGTCCTCTCCCAGACCCGTGTCACAACGGGGGCTCCTGCACA 
55 GACGGCATCAACACGGCCTTCTGCGACTGCCTGCCCGGCTTCCGGGGCACTTTCTGTGAGGAGGACATCAACGAGTGTGCCAGTGA 

CCCCTGCCGCAACGGGGCCAACTGCACGGACTGCGTGGACAGCTACACGTGCACCTGCCCCGCAGGCTTCAGCGGGATCCACTGTG 
AGAACAACACGCCTGACTGCACAGAGAGGTGTGCGGGGCTCGAGTGAGGCCGTGGAAGGGAACGGGCGGTGCGGGCCACACGCAGT 
AGCTGGCAGCCTGGCACACCATGCAGGCGTCCGCCTAGGCCGGCTGGGCACTTAGCGCTGGCTGCATTGAGTCCAGACATTGTTCA 
TTGTACCGACCTGTCCCTCCTGAGAGGGCCATTGTGACCTCCTCCTGTGTCCCGCACCAGGAGCGCCGGTAGTCTGTCCTGAAGAA 
60 CTGGTGCGCTTCCTTCTATTAGACAACGAGAACTCTGTCCGTTCTTGTTTCCTTTTTGCCGTGTTTGCCAGGAAGCTCATTTGGTA 

AACGTCAGTCTCGTCCCTGGTTTCTGACGTAATTACCTCCCGTGTTACCAGGACGGTTTCTGGTTTCTCCCTCATTTACTTTAACC 
ACCCTATGCCCACGCGTTTGGTAAAACCACTCTCGACCTGACTTATAAAGAAAGCAGGGGAGGGAGGTGTGACGTGGTGTGAGAGC 
CGGGCCCCGGGTTCCCACTGGCCTCCCTGGGTCAGCCAGGCTGCCCTGGGCCTGTCCTGGCCATCAGGCCCCTAGGGTTGAGCAGA 
AGGGGAGGTGCTGGCGAGGCAGAATCTGCTGGAGCGGGGACCCACCAATGCCCTCCGCTCAGCCCCCGCCTGCCCACCCCCTTGCA 
65 GCTCCTGCTTCAACGGTGGCACCTGCGTGGACGGCATCAACTCGTTCACCTGCCTGTGTCCACCCGGCTTCACGGGCAGCTACTGC 

CAGCACGATGTCAATGAGTGCGACTCACAGCCCTGCCTGCATGGCGGCACCTGTCAGGACGGCTGCGGCTCCTACAGGTGCACCTG 
CCCCCAGGGCTACACTGGCCCCAACTGCCAGGTGAGTGCGCCGGCCACAGAGGTGCCCGAAGGAGGGGCCCTGGGTGGGTGCCTGC 
CTGCGGGAGGTGGGAACGGTCACCCCCAGGTCCCACTGTGTCGGCTCGGGGTCACCCCCACACCCCCGGGCAGAGGGTTTCTGGGG 
ATCTGAGCAGCCGGTGAAGGAACCTGATGCGGAAGCAGCAGGCACCTTCGTTTCAATCCCAGGTTTCTGGAGCCGGGGCGGGAGCT 
70 CAGGAATTGGGGAATTGAGGAAAAGTGTTCCTTCTAGCAAAGGCCGAGGGTGGTCTGGACCTGCTGAGGGCCCTGAGGGAGACCCA 

GCCCAGGCTGTTCCTGGTGTGGGGGTGGTGGGGAGTCCAGGGGCGGCAGTCTCCACTTCTGTAGAATGGGTTGCAGCCTGGGTTGG 
AGTAGGCCCCTTGGCGGATGTGCGTTCTGAGCTACCGGGGAAATGGCCGGGGCGCGGGCACCCAGCTGACCCCAATCTGTCCCCAG 
AACCTTGTGCACTGGTGTGACTCCTCGCCCTGCAAGAACGGCGGCAAATGCTGGCAGACCCACACCCAGTACCGCTGCGAGTGCCC 
CAGCGGCTGGACCGGCCTTTACTGCGACGTGCCCAGCGTGTCCTGTGAGGTGGCTGCGCAGCGACAAGGTAACCTGCTGTGCCCAC 
75 CCGGCTCGGGTCCCAGCCCATCAAGGTCCTCTGTGGGCCTGGGCCTCACCTGTCTACCACCCCATCCCCCGCAGGTGTTGACGTTG 
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CCCGCCTGTGCCAGCATGGAGGGCTCTGTCTGGACGCGGGCAACACGCACCACTGCCGCTGCCAGGCGGGCTACACAGGCAGCTAC 

TGTGAGGACCTGGTGGACGAGTGCTCACCCAGCCCCTGCCAGAACGGGGCCACCTGCACGGACTACCTGGGCGGCTACTCCTGCAA 

ggtgggggtccctcctagggtaagggttgtggccggcacgagtgttgccacacaccaggccotggctgggagctggcccagtggag 

AAAACTGAACCTGATAGGCCCATGCACTGTTCAGTCTCATTAGGGGAGGGCTGGGGTAATCAGGGTAGACTGCCTGGAAGAGGTGG 
5 CCTGTGGAAAGCCTGAAGGAGGGTACCTATACTGAGAAGTGGGATGGGGTTTTCCCTTCCCCTAGATTGTGTCTGGGCTTGGCCAA 

CACCTACCCTGAGGCCCTCACCTCTATCCTATGGGACGGGGTCCACCCACCCCCAACAGGCAGTGACTCCGGTCACCGAGGCCCCG 
CCAGGGTCTGTTGGGCTGGGTCTCTCTCCAGGTCTGACAGGAGCGAGGGGCCCGTGGCTTCGCTGGACCTGAGGGCAGCTCATGTG 
GCCCTGTCAGCCCTCACAGTGGGGTGTGGGAGCACTGCATCCTGGCGCCGGCTGAGCCGAAGGGCCCCTCGTTCTGTCGCCTGCAC 
AGTGCGTGGCCGGCTACCACGGGGTGAACTGCTCTGAGGAGATCGACGAGTGCCTCTCCCACCCCTGCCAGAACGGGGGCACCTGC 
10 CTCGACCTCCCCAACACCTACAAGTGCTCCTGCCCACGGGGCACTCAGGGTAAGGGCCGCTGCACGGAGGGCTGGTGTTGGCCATC 

CATGGCCAGGGCAGGGGCAGGGCAGGCACCCCGGGACCGGCCAGAGGCATCCAGGAACCAGCCAGAAACTCCCGTTTTCCTGTGTG 
AGGCCAAGGCCGACTCACAGCTGCCCAGGGAAAGGGCCCAGAGCGGGGGTCCCAGTGGGAAGGGCGTCTCCACGGCACCCTTGACA 
CCTGCCTCTCCCGAGTGTCCGTGCAGCCCCAGACCTGAGCGCTTGTCTTCCGGGACGGACACGCGGCACGGCAGGGCCGGGGTGTG 
G CGGGCTTGGGCCACTGACG AAACCTGGCCC CG CAGGTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

X 5 nnnnnnnnnnnnnnnnnitnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNbftJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNJtfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

20 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNl>ntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNJfrJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlfl'rc'JNN^ 

N^NNNNNNNIWNlTNNNNNNNNNNNNNNNNNNNNlfNNNNNNNNNNNNNNNKNNI'^^ 

2 5 NNNlttlNNNNNNNNNNNNNNNNNNlJNtlNhTJNNNNNNNNNNNNN 

NNI^JNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

N>JNNNNNTWNtniNNNNNNNNNNNKNNNNNNNNNNNNl'I14TSr^^ 

NNNNNNNNNNNNNNtH^NNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNt^^ 

30 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT'miWmNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNN 1 WNNKNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNb^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW^ 

35 nnnnnnnnnnnnkwnnnnnnnnnnnnnnnnnnnniwnnnnn^^ 

Ni^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNmJNNNNNNNNN^ 

NNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJmNNl^^ 

NNjntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnitnnnnnnn^t^nnnnnnnnnnnnnnnnnnn^^ 

40 nnnnnnnnnnnnnnnnnnnnnnnitonnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNt^ 

NNNN*n\fNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNN^ 

45 nnnnnnnnnnnnnntwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfttttTNNNNN^ 

50 NNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNI^'nWNNNNNNNTWNNNNNN^ 

Ifl'JNNNNNNNNNNNNNNNNNNNNNl'nJNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNN^rt < T^IKNNNNNNNNNNN^JNNNNNNNNNNNNNNNNl^ 

N^nWNNNNNNNNNJnWNNNNNNNNNNNNNNNNNNNNNlW 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJH^ 

55 nnnnNNNNNNNNNNKNNNNNNNNNTTONNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNN>HsINNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNtrtWNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

60 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 
NNNNNNNNNNNNNNNNNNNNmWNNNNNNNNNNNNNNNNNNNI^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJn^NNNNNNNNW 
65 NNNNNNNNNNNNNNNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

kwnnnnnnnnnnnnnnnnnnnnnnnnn>wnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNN^^ 

Nl^WtmNNNNNNNNNNNNNNNNNNNKNNNNNNmiNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnwtnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

70 fntfNtTCttn'TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

N ^nWNNNNNNNNNNNNNNNNNNNN^^NNNNNNNNN^naNNNNNNNCCCGGGCCAGGGGTCTCTGGGGGCTTCCTAGGGAGCTCGCTCA 

gcctcacttctcgacccctcaccccccaggcccctgaagaacgcttcagacggtgccctcatggacgacaaccagaatgagtgggg 

GGACGAGGACCTGGAGACCAAGAAGTTCCGGGTGAGTCGCGAGGCTCCCGGGCTCCTGGGCTCCCGGGCACCTGCTGCCGGGCTGC 
CCTGACAGGCTCTGCTCACTCCCTCTATGTAGTTCGAGGAGCCCGTGGTTCTGCCTGACCTGGACGACCAGACAGACCACCGGCAG 
75 TGGACTCAGCAGCACCTGGATGCCGCTGACCTGCGCATGTCTGCCATGGCCCCCACACCGCCCCAGGGTGAGGTTGACGCCGACTG 
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catggacgtcaatgtccgcgggcctggtaagggtgccagcagccagggcttccctagccccgtggcccacctgcctctctccccta 

agccccgaggctggggtacagttgattctctggaaacttagaattgggggtgagagctttcatccttggggtgtttcccattcaga 

GTAGACGTGGGGGGGTCCTGG AGTCCTCC TGTTCTT CCACC AAC CC CTTCCTGGGGTGATAC CG CAGGGCC ACT CTGTCCCTGT AA 

5 atggagtctcgctccgtcacccaggctggagtgcagtggcacgatctcggctccctgcaacctccacctctcgggttcaagcaatt 

ctcctgcctcagcctccccagtagctgggactacaggcgcctgccaccacacctggctaatttttgtatttttagcagcgatgggg 
tttcaccatgttggccaggctggtctcgaactcctgacctcaggtgatccgcccacctcggcctcccccagtgctaggatgacagc 
gtgagcctccgcatcctgctgaagcattaattttctaactgcatgcttctggggtcctctttttcctgggtggattttgggtgcca 
ggtcttgggcaggtcaggaagcagttgcccgccaggagtttaagctggattcggctctgtccactgagcagcccaggcggacttca 
10 gctgccccttggtggctgtgtgcacggggccaccaagtgctgggtggtgcatccacaccgtggccccttgagcttggggctgctgc 

ccccctccccctgggctgcagctggggaccggccctccagactgagcacccgtctctgcctctgcagatggcttcaccccgctcat 
gatcgcctcctgcagcgggggcggcctggagacgggcaacagcgaggaagaggaggacgcgccggccgtcatctccgacttcatct 
accagggcgccagcctgcacaaccagacagaccgcacgggcgagaccgccttgcacctggccgcccgctactcacgctctgatgcc 
gccaagcgcctgctggaggccagcgcagatgccaacatccaggacaacatgggccgcaccccgctgcatgcggctgtgtctgccga 
15 cgcacaaggtgtcttccaggtaggcagtggctgcctgtgtgcccacctgccctcctcagggccgcctggtggtctggggcagtggc 

caggcttacgtggccctgggagcctgaccccgagcacagctgagtccgggacaactggtgcctccacctgggaccttcgcagtcag 
cgaggtgcgagggggagggcgtcgggcccatctgtgttctccagggaagtcaggcagaggcgggtctggcaggaggcctgggggat 
ctgctgagtgaggcagcacctccccacccccagcaaaacaggctccatcagggttgtgggccttgctcaaggtccaggttccactg 
ctgcagcccctcgcagccccgcccctccctcaaccttggctgccggcgtagcctgtggcagtgagaagcagggtttagaggctgcc 
20 gctcggtgcctgcagacctagggctcagcttgccggtgagctcgtggcaagaatggatttagggatttggatgcctgggtctccag 

ggagtgtccctggcaggggctgcctttgcagtcacccctgctgcgagtccccaggctccaggcggccctggagcaagcaggttcag 
atgggcacagcccggggagttaccacagagcttctcatttcctgatttcttagctcaggtgacacattgtcatcttgcagaaataa 
atgtaggtgagcagaaagagcgtggaagggagccccgtgcgggtttggtgtgtgcctctctcagctgccttctttgcacagatgtg 
gaagttcccaggtgctttgcaggaatcaggccaagttgccttttgcacccgccagtgagcaggggccattcctcctgccagatgcc 
25 aagacccggctgcattacaagggctgcccaccccctctctgggcagagccggacactagctcggcggttctgagacggctgtaggg 

ccgtgagcccggcttcctgagtgccagctgtaaccgccgttgggggcagggacttgacctctctgttttgtaggtggtcatggcag 
ctaggaccacagtgaggattaaatgaggccacacgtggtcacgatggatcccactgtcaccaaggggcctgtctgtgggcagcaca 
gcccctgcccccatccgggcccctcctcaggggcagccccatggcgtttcgtcttgcccggccgtgccgatctcaggagggtctcg 
tctgtgtccggaagacagtggggcttcccgtccaggcgttcgttctgggcaggaggcatcggtgtacgtctgcccagcacccgcct 
30 gagcctctccctgttgcccagatcctgatccggaaccgagccacagacctggatgcccgcatgcatgatggcacgacgccactgat 

cctggctgcccgcctggccgtggagggcatgctggaggacctcatcaactcacacgccgacgtcaacgccgtagatgacctgggtg 
agcccacgggggcacggctgctctgtcgtggggcgggaccgccacagggacgggtgggactgggttgcctccagctggtctccaac 
ctaccccatctgcttctttcacgcaggcaagtccgccctgcactgggccgccgccgtgaacaatgtggatgccgcagttgtgctcc 
tgaagaacggggctaacaaagatatgcagaacaacagggtgagcgcgaggctgggatgccaggggagacgtgagggctgaatccac 

3 5 agagaagtgagggccaaacccacggggcgcagggacacaagggcctgacccacagggtctcgagggtcgctgggcccgcatgtggg 

ccccacccgcatgatgcgggcacctcgttagtgctcctgccctccttcagcccctgtttatggagcccttccaagtgcaggtccag 
ctgtcaggacacggcggctcgcccctcagacccagccctaccctcctgggcggcagtcatggcagggcacacagcctggcgtgggg 
aacgctgctgctgccactgctgtgtcaccgtcacctggacctcaccttctgtccccagctgtcaccaggcgggggtggggatggga 
atgtggtgacgcaggtggtgcagattgagccagaacacgcgtggcggcagctccctgcggggcggggcctcttggtgtgttcacca 
40 aggccaaggacctcaaggctcagaggaagaagtctcaggactatatccaaggggagccacccccagccctcatcctggccctgcag 

ctcctggccctgcagctgctgttggtttcccctgggtgctcagggcacaggtgcagacacccccacctccctgccgccagaacccc 
cacccccgcccccaactcctgctgcccccttggcatgtcaggctcaggcgtctctccctcctgggtgagggcacacagcgggcctg 
ggcaccggggcatgttggcccaggcgctccccagtccgtggcagcatggccccacagagactgggccccagagggcatcaaggcct 
gggaagccccttcccactcccacacagcagcctcacccagacctgtgacgtgtccaccgcacagaggagaccccaggaaggagctt 

4 5 ggtggccaccagggtggcttgatggccgtccagatgacgagctccctccctggtgccctcgccggtgcctctgaaccgctccagga 

atttccttttgtgccttattgggggcagggaagagggcctgcagttggttagattttcagtggggtctgtgacccccccatagagg 

tggagccccgctgatctagggtagaggactgcacagatcccctctctgggtgggtttcagaagatgtatcaaagccttaacattta 

acaagagtcaggctaggtggttgcaggacgctggggtggggtcctgaggagcagcctgcctgcccccaccccgcggaggaggttgt 

actgctgcttcctctggtgatggaaccttggggagggtccccacgcctggcctggcccccctcaccggcccccgccctcatccccc 

5 0 AGGAGGAGACACCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^'INNNNNNNNNNN^^'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^l^^ , ^NNNNN^ttJNNNNNN^ 

ACATCACGGATCATATGGACCGCCTGCCGCGCGACATCGCACAGGAGCGCATGCATCACGACATCGTGAGGCTGCTGGACGAGTAC 
AACCTGGTGCGCAGCCCGCAGCTGCACGGAGCCCCGCTGGGGGGCACGCCCACCCTGTCGCCCCCGCTCTGCTCGCCCAACGGCTA 
CCTGGGCAGCCTCAAGCCCGGCGTGCAGGGCAAGAAGGTCCGCAAGCCCAGCAGCAAAGGCCTGGCCTGTGGAAGCAAGGAGGCCA 
55 AGGACCTCAAGGCACGGAGGAAGAAGTCCCAGGATGGCAAGGGCTGCCTGCTGGACAGCTCCGGCATGCTCTCGCCCGTGGACTCC 

CTGGAGTCACCCCATGGCTACCTGTCAGACGTGGCCTCGCCGCCACTGCTGCCCTCCCCGTTCCAGCAGTCTCCGTCCGTGCCCCT 
CAACCACCTGCCTGGGATGCCCGACACCCACCTGGGCATCGGGCACCTGAACGTGGCGGCCAAGCCCGAGATGGCGGCGCTGGGTG 
GGGGCGGCCGGCTGGCCTTTGAGACTGGCCCACCTCGTCTCTCCCACCTGCCTGTGGCCTCTGGCACCAGCACCGTCCTGGGCTCC 
AGCAGCGGAGGGGCCCTGAATTTCACTGTGGGCGGGTCCACCAGTTTGAATGGTCAATGCGAGTGGCTGTCCCGGCTGCAGAGCGG 
60 CATGGTGCCGAACCAATACAACCCTCTGCGGGGGAGTGTGGCACCAGGCCCCCTGAGCACACAGGCCCCCTCCCTGCAGCATGGCA 

TGGTAGGCCCGCTGCACAGTAGCCTTGCTGCCAGCGCCCTGTCCCAGATGATGAGCTACCAGGGCCTGCCCAGCACCCGGCTGGCC 
ACCCAGCCTCACCTGGTGCAGACCCAGCAGGTGCAGCCACAAAACTTACAGATGCAGCAGCAGAACCTGCAGCCAGCAAACATCCA 
GCAGCAGCAAAGCCTGCAGCCGCCACCACCACCACCACAGCCGCACCTTGGCGTGAGCTCAGCAGCCAGCGGCCACCTGGGCCGGA 
GCTTCCTGAGTGGAGAGCCGAGCCAGGCAGACGTGCAGCCACTGGGCCCCAGCAGCCTGGCGGTGCACACTATTCTGCCCCAGGAG 
65 AGCCCCGCCCTGCCCACGTCGCTGCCATCCTCGCTGGTCCCACCCGTGACCGCAGCCCAGTTCCTGACGCCCCCCTCGCAGCACAG 

CTACTCCTCGCCTGTGGACAACACCCCCAGCCACCAGCTACAGGTGCCTGAGCACCCCTTCCTCACCCCGTCCCCTGAGTCCCCTG 

accagtggtccagctcgtccccgcattccaacgtctccgactggtccgagggcgtctccagccctcccaccagcatgcagtcccag 

ATCGCCCGCATTCCGGAGGCCTTCAAGTAAACGGCGCGCCCCACGAGACCCCGGCTTCCTTTCCCAAGCCTTCGGGCGTCTGTGTG 

cgctctgtggatgccagggccgaccagaggagcctttttaaaacacatgtttttatacaaaataagaacaaggattttaatttttt 
70 ttagtatttatttatgtacttttattttacacagaaacactgcctttttatttatatgtactgttttatctggccccaggtagaaa 

cttttatctattctgagaaaacaagcaagttctgagagccagggttttcctacgtaggatgaaaagattcttctgtgtttataaaa 
tataaacaaagattcatgatttataaatgccatttatttattgattccttttttcaaaatccaaaaagaaatgatgttggagaagg 
gaagttgaacgagcatagtccaaaaagctcctggggcgtccaggccgcgccctttccccgacgcccacccaaccccaagccagccc 
ggccgctccaccagcatcacctgcctgttaggagaagctgcatccagaggcaaacggaggcaaagctggctcaccttccgcacgcg 
75 gattaatttgcatctgaaataggaaacaagtgaaagcatatgggttagatgttgccatgtgttttagatggtttcttgcaagcatg 
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CTTGTGAAAATGTGTTCTCGGAGTGTGTATGCCAAGAGTGCACCCATGGTACCAATCATGAATCTTTGTTTCAGGTTCAGTATTAT 

gtagttgttcgttggttatacaagttcttggtccctccagaaccaccccggccccctgcccgttcttgaaatgtaggcatcatgca 

TGTCAAACATGAGATGTGTGGACTGTGGCACTTGCCTGGGTCACACACGGAGGCATCCTACCCTTTTCTGGGGAAAGACACTGCCT 
GGGCTGACCCCGGTGGCGGCCCCAGCACCTCAGCCTGCACAGTGTCCCCCAGGTTCCGAAGAAGATGCTCCAGCAACACAGCCTGG 
5 GCCCCAGCTCGCGGGACCCGACCCCCCGTGGGCTCCCGTGTTTTGTAGGAGACTTGCCAGAGCCGGGCACATTGAGCTGTGCAACG 

CCGTGGGCTGCGTCCTTTGGTCCTGTCCCCGCAGCCCTGGCAGGGGGCATGCGGTCGGGCAGGGGCTGGAGGGAGGCGGGGGCTGC 
CCTTGGGCCACCCCTCCTAGTTTGGGAGGAGCAGATTTTTGCAATACCAAGTATAGCCTATGGCAGAAAAAATGTCTGTAAATATG 
TTTTTAAAGGTGGATTTTGTTTAAAAAATCTTAATGAATGAGTCTGTTGTGTGTCATGCCAGTGAGGGACGTCAGACTCGGCTCAG 
CTCGGGGAGCCTTAGCCGCCCATGCACTGGGGACGCTCCGCTGCCGTGCCGCCTGCACTCCTCAGGGCAGCCTCCCCCGGCTCTAC 
10 GGGGGCCGCGTGGTGCCATCCCCAGGGGGCATGACCAGATGCGTCCCAAGATGTTGATTTTTACTGTGTTTTATAAAATAGAGTGT 

AGTTTACAGAAAAAGACTTTAAAAGTGATCTACATGAGGAACTGTAGATGATGTATTTTTTTCATCTTTTTTGTTAACTGATTTGC 
AATAAAAATGATACTGATGGTGATCTGGCTTCCACTCCCCTCTGCTCTGGCCTTTGGCTCCCTTTCTGGGAGGGAGGCAGGGCTGC 
TATGCTCTGAGGGAGCCAGGAGTCGAGGGCCCCTTCTGCTGGGAGAGTGACGGTGAGGCTGCCTAGTCCTGGCCCACGGGGGTGTG 
GGGACCACGCTGCCTCCAGGGACTCCATGGTGTCTGCAGCCTGCCTGGTCCAGGCCCTTTGTAGGGAGATGGACACACAGCAGCAA 
15 GGGGGTTGCAGCCCTATGGGAGGTGGGGCTCGTGCCTGGGGTGACACGGCTCCCAGGACACCATGCGTGAGTCTGGCCCTCCTGGC 

AGCTCGGGGCTCTTCTCCTCTCAGCCTCGGAGGGATGAAGGTCCCACCCAGCCATCCTGGGGACAGCCCCTCAGGGAGCTCTGCAG 
CAGGCAGGGGGCTGCATAGGGAGGGCCTTGAGGCAGTGGCATGACCCCTCTACGGGCTGGAGACCACAGGGAGGACTCTGGCCCCT 
ATAGGAGGGCAAAGGGAGCTGTCGAAGCCTATGAGCAGGGCAGCATGGGTCGTGGCAGAGTCTGGAAAGTTGTGTGATCCTAAGGA 
ACTGGCTGAGCGAGGCAGAGGCGGCCTGGTCCTGGGGCCCTGCCCCTGAATAGAGCTGCCAGCCTCACACAAGGGTGGGCCCCTTC 
20 TCTCCCCACTGCCTGGGCCTCTGCCCAGCCCCAGACCTTCAGGGCAGGCCAGTGGCTTCAAACCAGAGCGGTGGGGAGTCTGAGAT 

CCCTCTTTGGATTGCAAAGCACTGCCTGCCCTGGGCCCAGTCTCTCCAAGGAGGGATGTGAGCCCGAGGCCTCTACTATGGCTGGG 
GG C TG CGNNNNNNNNNNNNNNNN>WNNNNNNNNOTJNNNNNNNNNNNNNNNNNNNNIttINNNNNNNNNI^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

^JNN1^3NNNNNNNNNNNNNNNNNNNNNNNNNN^^^NNNl > IN^rt^^^INNNNNNNNlI^^ 

25 NNCCGGCATCACTCAGTACAGCCACAGACAGCCTGAGCGTCCACTGCCAACGACGGGTCAGCAAAAACCGTCTGCTGTGACGGTGA 

ACCTTAGTGTCAGCTTGGCCGGGCCATTTCGCCAAACGGAGTGTGTCTCTGAGGTGTTCTGGATGAGGTTCGCATTTGCATCCACA 
GCCTGGGTAAGGCAGTCCGCCCTCCCCAGTGTGGGTGGGCCCCGTGCGGTCCGCTGAGGCCCGGGGAGAACAATAGGCCGAGTGCC 
AGGGGTCCTCCCACCCAACCGCTTGCACTGGACATTGGTCTTTTCCTGCCTTCAGACTTGGACTGAAAACGTGGGCTCTTCCTGGG 
CCTGGAGCCCACCGGCCTTCGGACTCGCAACGCCATCAGGCCTCCTGCCTGCAACTGCAGACCCTGGGAACTGCAGGCCTCGAGGT 
30 CGTGTGGCCAATTCCCTGCAATAACCTCTCCAGTGGCACGTCTTATGGGCTCCGCTTGCCGGAAGAACCCTGACGAATGCGCACGA 

GGGAATATGATTCCACCGTAGAAAAGGAGGCGCTGACACCCACCATGCGGACAAGCCTTGGAAGCACGGTGCTCAGTGAAGGGTGC 
CGGCCGCAAAGGGCCGCAGGTGCAGTGACTCCATTTCTATGGGGTGCCTGTGGTCACCGAACCCATGGAGACAGAAAGTAGATTGA 
TGGTTCCCAGAGCCGGGGGGAGGAGGAAAGGGGAGTGGCTGCTAAACGGCCCGGGGTTTTTTTTTGTTTTGTTTTGTTTTTATACT 
TTAAGTTTTAGTTTATTGTGGCACTGTTCACAATAGCAAAGACTTGGAACCAACCCAAATGTCCAACAATGATAGACTAGATTAAG 

3 5 aaaatgtggcacatatataccatggaatactatgcagccataaaaaatgatgagttcatgtcctttgtagggacgtggatgaagac 

GGCCCGGGGTTTTACTTTGGAGTGACGCAAATGTTCTGGGCCCAGGGAGAGGTGGTGCGTGCACAGCCCTTCGAGTGCACTAAATG 

GCTCACTGCAACCTCCGCCTCTGTGTTCAAGTGATTCTCCTGCCTCAGCCTCCAAAGTAACTGGGATTACAGGCCCCTACCACCAC 
ACCCGGCTGATTTTTTTGTATTTTTAGTAGAGATTGGGTTTCACCATGTTGGCCAGGCTGGTTTCAAACTCCTGATCTCAAGTGAT 
40 CCACCCGCCTCGGCCTCTTAAAGTGCTGAGGTTACAGGCGTGAGCCACTGCACCTGGCCTAACTCGTACACTTTAAAGTGGTTAAT 

TTTAGGTTCTGTGAGTCTCACCTCAATATGTTATTTTTTTTTTTTAATTAAAAAAAGTTTTTGAGACAGGGTCTTGCTCTGTCACC 
CAGGCTGGAGTGCAGTGGTGCCATGATAGCTTATTGCAGCCTCAACCTCCTGGGCCCAGGTGATCCTCCCACCTTGGTCTCTCTAG 

cagctgggattacaggtgcacaccacctcacccacccaatttttttgttattttttgcagagatggggtctcactttgttgcccag 

GTTGGTCTCGAACTCCTGAGCTCATGCAGTCCTCTCCTCACCTTGGCCTCCCAGAGTGCTGGGATTACAGGTGTGGGCCATTGCGC 
45 CTGGCCACATATGCAACTTTAAATATTTCAGTAGGCACATTAAAAAGGTAAAAAGAAACAGGCAAAGTGTATATTAATACTACAGC 

ttagttaatccaatatatcaaaaatattattttaacacaacataaaaagtgaatgagtttttttttgttgttttttgttttttgag 

ACAGAGTCTCCCTCTGTCACCCAGGCTGGAGTGCAGTGGTGCGATCTCAGCTCACTGCAACTTCCGCCTCCCGGGTTCAAGCGATT 
CTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCACCTGCCACCACGCCCAGCTAATTTTTGTATTTTTAGTAGAGAGGGGG 
TTTCACCATGTTGGCCAGGCTGGTCTTGATCTCTTGACCTCGTGATCGGCCCACCTCGGCCTCCCAAAGTGCTGGGATTATAGGCG 
50 TAAGCCACCACGCCCGGCCGTGAATGAGATGTTTTATATTCTTTTTGTTTGTTTGTTTTTGGTACTGTGTCTTTGAAACCCAGGAT 

GTACAGTACACTCACAGCACCCTAGATTGGGCCTGGCCACACTTTAAAAGGTGTTCAGTATCTCCAGGAGGCTCACGTCCAGATTC 
GGACTCTTCAGCAGGATGCCAAGGGGGCTCCAGACAGTTCCACCCAGCGCAGGAAAACACCAAGTGTATCTTCAGCCTGGTGACTC 
ACTCCACGCCGCTGCCGGCGTGAACCCCGAGTGTGGCGCTGCGTCCCTCTGGATAGAGCAAAGGAGGGTCCCAAGAGCCCGGAGGC 

accaactcatcagggcccacaaatcaggcccccggcaggcagggctgcctccatccaagagggaagcacggtgccgtagcccccgg 
55 gctgctccagggatcgacaggcctgtgctgccttcatcccaaaagtctcacttgcaaagggtgtccgtggggctcaactgcgtgct 

cagcggtggactgatttcgttctgtgtggctccttatctcatcgtggacccaaatccacgaaccacacatgaggagctctgctgga 
gggggcagcactgggcagaggcagacaagggggagcgtcacgcggctgtttcccgtggtgagcatccaccagcagcggttcctggt 
gggacaccgacgtattcgtctgcaaaagtaaaagtgtttcaaaacaaaaccgggtccagcttggtcccggtgcgttgaaagtgctg 
gcgttggccaggcgtggtggctcacgcctgtaatcccagcactttgggaggctgaggcgggtggatcacaaggtcaggagattgag 
60 accatcctggctaacacggtgaaaccccgtctctactaaaaaatacaaaaaattagccgggcgtggtggcaggcgcctgtagtcct 

AGC TACTTGGG AGG CTGAGGCAG G AG AATGGCGTG AAC CTGGGAGG CGG AGCTTGCAG TG AG CAG AGAT CATGC CT CTGCACTCCA 
GCCTGGGCGACAGAGCAAGACACTCTCACAAAAAAAAAAAAAAAAAAAAAGTGCTGGCGTTAGTGGAGGTCTCTCAGAGGGGGCGT 
TGCAGGGCCTCCCACGTTACTCAGGCTTTGCAGACGAAGACGCAGGGTCCGTGAGTGAGCGAGCTTTGGGAAAGGCTGTTCTTCAA 
TCTGCATCTTGAAGGTGGCTGGGTGGCGCCTCAGTCGCCTGCCCCGACGTGACTCCCGATCTGGCTGCTTCGTGTCTTTGCTTTCC 
65 ACCTGGCGGCTGCTGTCCTGGCTGTTGCTGTACCTCAGTGTCCTCGTGGGTCAAGTGGGGACCTGGGTGCTGGCCCTGGGCCTGCG 

atggtgagctgctggtgcacgctgggcatggggtgagggctcagaaagggaacagctcttgttatcgttaggaggttttcaatcgc 
attctttgttctccacctgcatgccgtgttggcacagttaagcctggcggccccttcagcaggtgtcctaaccgtctacattttaa 
gatggacaagtctaggctcatggagattgcaggactgagctgcgaagctttattcatgcccaacacgacaggcgccaggtgcccag 
ggcctcagaggtgggtttccgttgttcttcacacaaccttgaacttgtggcccatccctggaccttacagcacaggacacactctc 
70 agtgtttgttaggaatctataattttctgcggagtcacgcgtgatatttgctgtggcttttggtatatcttccactctatcgcacg 

ggattttctggtgaaaatgtgccctgggtccacacaaacgtgcacattctaccacagcctttgtcgttctgtttggcatttttcca 
tttaataaaatgaaccttagaaaagttataactacggccaggcgtggtggctcacacctgtcatcccagcacttcgggaggccgag 
gcgagaggatcacctgtggtcaggagttccacaccagcctggtcaactggtgaaacccccctctccactaaaaatacaaaaattag 
ctgggcaccatggtgggcacctagaatctcagctacttgggggggctgaggcaggagaattgcttgaattcggaaggaggaggttg 
7 5 cagtgagctgagattgcaccactgcactccagcctgggggatacagtgagactcggtctcaaaaaaaaaaaagaaaagtgtataac 
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TTTACTTTTTTTTCTTTTTGTGGAGATGGAATCTTGCTA7GTTGCCCAGGCTGGTCTCAAACCCCTAGGTTCAAGTGATCCTCCCA 
CTTTGGCCTCCCAAAATGCTGAGACGACAGATGGGAGCAACCTCACCTGGCAAGCGTGCACCTGTTACTTTGGCCGACTCAGAGGC 
GGCTCTCTGCCTCCCCCTGGTGGCACTGCTCTGCCAGCGCCCCACAGGTCCTCCCGAGTGACCACAGGGCAGAAATGGCCCTCACC 
CCACGCCCAGGGCCATCCCCCGCGACACTGCTATTATCCTGTTTTACACATGAGGAAGCTGGGGCTCAAAGAGGTTAGGCGACTTA 
5 GCCAAGTTCGCCCATTCACTGAGCCAGGGCTATGTGATTCCCGGTCCGTGTCAAACCACGAGGAGTCACCTGCCCTCAGAGGAGCA 

GG AAGG CCTGTAG AGT TGATG CCATCCAG CCTGGTG ACTTTTCAGACAGGGAGACGGCTGCT CAGAGGGGAG AAGGGGGTTG TTGG 
GCCACTTTGCCAGGAGTCAATACCATGGCCAGCCTGGCATCGGATACTTTGCCAGGAGTTAATGCCACGACTGGCCTGGCATCGAA 
TACTGGAGCTCTTCCCAGCTCCACCCGGGCCCTTTTCTCTTCCCTATCTACAGTCCCCAGGCCACCAAGTCCATGTCCACCACTTA 
AATCATCACTCAATGCTCAGGACTGTCTCCTGCCTGCTGTGTGTGAACCCCGTGCTGTGCTGGGGTTGTGCCCTCGGGGACTCTCC 
10 CGGGTTCTTGGGGACTCTCCTGGGTTCAGCGCCTCTTTCTCCTAGGCCACCCAAGGCTGCCTCCTGGGCCCTGGCTCTCCCTAGCC 

CCTAGCTCGAACCCTAACCTGGAGAGCCTTTGGGGCCCAAACTGGTTGCATCGCTCCTGGCTGAAAAGCCTCTGGAAGCTTCCTAT 
ACTTCCAGACACCACCTGCGGGTCTCTTAGCAAGCCTACAGAGTCCACACTAGCCTACGCCCACTGGCCGCTCACCCCGCAGAAGC 
CTCATGTGGACTGTTCACTTCAGCCAGAAATGCTCCTTCTCCTCCTGCCTGTCCCCAGCAGACACTGCATGGTGCCCTCTGTATGG 
GCACCTCTGTGGCCAGCCAGCATCCATGTTCCCCGGAGGCAGAGTCTGGGCTTGTCTGTCTCACGGCCACAGCCCAGCTCCTAGCA 
15 GTGCCTGGGGTACAGCAGGGACTCAGCAGACATCTGTGCATGGTTTGGGGATAGAGGACTCGTGGGCTTACCAAGACCCTGCCTCA 

GCTCAAGGACAGCCAGCAGTTCCTCCTGTGGCCCTGGGGGCCTGCGGTCCCAGGTTACTGTGACATCGACATCAGCCTTGAGCTTT 
CTGCTTCATTCCTAGTGCTTTTTAGCACCTTACATGGTAAGTACTTGGCTCAATGATTCCAGAAAAATGTTCTCTGAGACCTGCTA 
TGTGCCCAACATGCTTGAAGATGCTGGAGATGAGGAGCATGACGCTCCTGCAGTAACGAGGCTGCTGGCAATGCCGTCAATGTGCC 
CTGTGCCTCCGGGGAGGCCTGGTGTGGAGGATACGCTTGCCACCCTGTGAGGTCAGGTCCAGGAAGTCCTTGCAGGAGGCCGGGAA 
20 AGGGCAAGGCTGTCACCTTCTTTTACAGGGGAGGAGGCAGAGGCTTGGAAAGGCCAGGTAGCTTGCCCAAGGCTGAACACCTGGGT 

AGTGGCTGAGGGTCTCTGACTTCTGGAAGCTTGCAGTACAGCTGGACACACGGTAGTTAGCCCACCATTGCTGGAGCCATCTTACC 
TGTGCTCTGCTAGCCAGGTGGGCGCCCAAAAGGAGATGCCTTTGCCTGTGCTGGGAGGAGGCGCTGTGGGACCCATTCCCCAGCAG 
CCGAGAGCAAGGGCACATGTGCCAGGGCGGGGATGCACCTTCAGCCTCATGTCAGCCCTGGGAAGGCCTAGAAAGTGGACAGTGCT 
GTCTCGCTGCACACCCCTGGCGAGCACACCGGGCGAGCACTCCAGGTTAGGGTGGGGCTCAGAGGTGAGTAGAACACGGGAAGGGG 
25 GTGGCAGCGTGGTGAGCATGTTTGCGGACCCTATGCTGTGTGCTTGGCAGGCCTTGTGCATGGAAGTGAGTGGGACTGAAGCTCCC 

TCCACACTGCCCACCATGGCCCTGGGGGTCTGGCCTTCCCCTCACAGAGGTGACTTCCTCTCCTCTATGAGGGTAAGAAGAGGAAG 
CCTGGCCCACCCTCTGGCCAGCCTGGTGGCATGCTGACAGGGAACCCCTGCAGGGGCCTGATGAACAAACGCCACAGAACAAACTC 
TACGGACCCTGCCTCCAGATCTGCTTCCTCTCCCCTGATTCCAGCTTCCCAGCCCTATTCCCTCCTCCTCCAGGAAGAGCTCCGTG 
TCAGTGCTCTCCACCTTGGAGGCCTTCATATGTTTTTTTGCCTGGACCACCCAGCTAACCGTCTCACAGAGACTGCCCCTTCCTCT 
30 CTCCAGGCCAAGCCTCCAGCTTCAGCGTCCAGGACTAAGGGTCTGTGTCAGGGGCTGAGGACAGTGTCCGGCAGGGAGCAGGCCTG 

C CC AGT AAACCTCC ACAAG CACC CAGACATACTCGC CACTGCTATTTTACACCAGGTAGG AAAG AGG AG CAG AAGCTCAC AGTGAG 
GGGCCGTCCTGCGTTCACTGAGACTGCTGCTCTGCTGGGGGCTCCCTGGAGGACCGCCACTGGCCCGCCAGTTGTCAGCAAAGAGC 
CAGGTCCACCCATCAGCCTCTGGCATTTCAGGCCCCTATCATAGGAGGCTATAAGCACAGGCTAGGGGTGCTGAGTGCCTGCCTTC 

tagaccaacactgtccagtggaaatgtaacaccagccccatgtggagttttacatttcccagcagctatgtcaaaaacaaaagaaa 
35 caggtgaaataaaattaaatagtattttgtttaatctgatacatccaagatattgtcattttaatatgcaataaaaaatgattgat 

T CG ATATTTGCATC CTTC ACAACCTACCATGT AGTTTACACTCAG AG CC CAGCTCAGTCTCACAGCAAG CACCAGCGG CCCC CGTG 
CTGGACAGCATGGCTAATGGGAGGAGCTGACCCGTCGGAGGCACCAAGGTCACGCTGTGACCAAGGCTGTGGTGACGCAAAGGCAG 
CGGGTTTCCTGGCACAGCCTGGAGGTGCACCAGCCTGTCCTGTGTGCTCTGCATAATGTGGTACAGCAGTGGTCACAGAGCTTTGC 
ACCAGATGCTGATTCCAGCCCACCTAGGGGGGTTCAGGGAAGTGGTGACACTTGTGTCCAGCCTCCAGGTGTGAGCAGGGGCAGAG 
40 ACTTGGAGAATGGAGAAACCAGCGGATGCTGCAGGCAAAAGCAGCAAAGCCCCACCAGGAATAGTGATGGCCACCACCGGCGGGAC 

ACCTCCCAGCACTGGGTGGAGGCCTCTGCTGGCTCGCAGTCAGTCACCTGATGTCCCCATTCGCCCCTGCCATGCTTGTTGTCCTG 
GCAACCCCATTTCAGCCCTGAAACGTTTAGGTGCTCATCTTGCTCTATCTTAGAGATGAAGACCTGATGCTCAGAGACTAAGGAAG 
TTGAAAAAGGGCACACAGCGTCTCAGGGGCAGGCTGGGCCTTCAACGGAAGGGTCTATGGCCCAGAGGCTGGATGGGCTCGGGTGT 
AGGGTGCAGGAACCCTCCACTCCACATCAGGCTACAAACTGCTGAGAGCTGTCTCCGTGCACTCAGGATTAGGGAGAAGAGGGGGA 
45 AGAAAGACAGCCGCGCCCCCTGCAGGTGATGTGGTGATTCACACCCCTAGGAGCCAACAGAAGCCGCTGTCTAACATCCCTGCCCT 

GAGGTCCAGAGACCTTGCATTTTATGCCTAGGGCAGGGTTGGTTTCTGCAGCTATGGTCTCTCCCATAGCTTAGTGCCCACCCCGG 
TGGGACCACAGGGTTTCGGAGGACCCTAGAGGGTCGAGCCCTGGGCTCCTGGCTCTTGGGTTCTTTGAACTCGCGAGCGGCAAAAG 
GCGAGCCCCACGCCTGAGAGGCAGCATCCACCTCTGCATCCCCCTCTTTGGAAAGGGCAAACAATGACACCTCCTTCCGCGGAGGG 
TGCAGAGCGCCTCGACCACTGGGAAGAAGCAGATGGGGGCAGCGGGGCTGGGGCTGGGCCCTACCACGTGCTCCCTAACTCTGTTC 
50 AAACAGGTCAGGAATCTGACTCCTGAAAGGCAAATGTTAGCTGAGCAGATTGGCCCTGGTGCCACGTCAGCCGGACTGAAGCTCTC 

CCTGCACCGCCTGCGGCCCTGCTGGCGTGGCACGGATATCACCCCCTCCCTCACCAGCCGCCGGCCCAGCTGGGGACAAGGGTGGC 
TCCCACCCAGGGAGGACCTCAGCCGCTGCTGGGAGCTCAGCCTCCCGCGATGCCATCGGGCGGGCACCCCCACCACGGCGCCTGCC 
CTCTGGAAGGAGCAGCAGAGGAAGGCCGCGGCTCTTCCCTGCCCTTGC 

55 HUMAN SEQUENCE - mRNA 

AGGCCCGCGATGCTCCCAGCCCGGTGAGACCTGCCTGAATGGCGGGAAGTGTGAAGCGGCCAATGGCACGGAGGCCTGCGTCTGTG 
GCGGGGCCTTCGTGGGCCCGCGATGCCAGGACCCCAACCCGTGCCTCAGCACCCCCTGCAAGAACGCCGGGACATGCCACGTGGTG 
GACCGCAGAGGCGTGGCAGACTATGCCTGCAGCTGTGCCCTGGGCTTCTCTGGGCCCCTCTGCCTGACACCCCTGGACAATGCCTG 
CCTCACCAACCCCTGCCGCAACGGGGGCACCTGCGACCTGCTCACGCTGACGGAGTACAAGTGCCGCTGCCCGCCCGGCTGGTCAG 
60 GGAAATCGTGCCAGCAGGCTGACCCGTGCGCCTCCAACCCCTGCGCCAACGGTGGCCAGTGCCTGCCCTTCGAGGCCTCCTACATC 

TGCCACTGCCCACCCAGCTTCCATGGCCCCACCTGCCGGCAGGATGTCAACGAGTGTGGCCAGAAGCCCGGGCTTTGCCGCCACGG 
AGGCACCTGCCACAACGAGGTCGGCTCCTACCGCTGCGTCTGCCGCGCCACCCACACTGGCCCCAACTGCGAGCGGCCCTACGTGC 
CCTGCAGCCCCTCGCCCTGCCAGAACGGGGGCACCTGCCGCCCCACGGGCGACGTCACCCACGAGTGTGCCTGCCTGCCAGGCTTC 
ACCGGCCAGAACTGTGAGGAAAATATCGACGATTGTCCAGGAAACAACTGCAAGAACGGGGGTGCCTGTGTGGACGGCGTGAACAC 
65 CTACAACTGCCGCTGCCCGCCAGAGTGGACAGGTCAGTACTGTACCGAGGATGTGGACGAGTGCCAGCTGATGCCAAATGCCTGCC 

AGAACGGCGGGACCTGCCACAACACCCACGGTGGCTACAACTGCGTGTGTGTCAACGGCTGGACTGGTGAGGACTGCAGCGAGAAC 
ATTGATGACTGTGCCAGCGCCGCCTGCTTCCACGGCGCCACCTGCCATGACCGTGTGGCCrrcCTTCTACTGCGAGTGTCCCCATGG 
CCGCACAGGTCTGCTGTGCCACCTCAACGACGCATGCATCAGCAACCCCTGTAACGAGGGCTCCAACTGCGACACCAACCCTGTCA 
ATGGCAAGGCCATCTGCACCTGCCCCTCGGGGTACACGGGCCCGGCCTGCAGCCAGGACGTGGATGAGTGCTCGCTGGGTGCCAAC 
70 CCCTGCGAGCATGCGGGCAAGTGCATCAACACGCTGGGCTCCTTCGAGTGCCAGTGTCTGCAGGGCTACACGGGCCCCCGATGCGA 

GATCGACGTCAACGAGTGCGTCTCGAACCCGTGCCAGAACGACGCCACCTGCCTGGACCAGATTGGGGAGTTCCAGTGCATCTGCA 
TGCCCGGCTACGAGGGTGTGCACTGCGAGGTCAACACAGACGAGTGTGCCAGCAGCCCCTGCCTGCACAATGGCCGCTGCCTGGAC 
AAGATCAATGAGTTCCAGTGCGAGTGCCCCACGGGCTTCACTGGGCATCTGTGCCAGTACGATGTGGACGAGTGTGCCAGCACCCC 

ctgcaagaatggtgccaagtgcctggacggacccaacacttacacctgtgtgtgcacggaagggtacacggggacgcactgcgagg 
75 tggacatcgatgagtgcgaccccgacccctgccactacggctcctgcaaggacggcgtcgccaccttcacctgcctctgccgccca 
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GGCTACACGGGCCACCACTGCGAGACCAACATCAACGAGTGCTCCAGCCAGCCCTGCCGCCACGGGGGCACCTGCCAGGACCGCGA 
CAACGCCTACCTCTGCTTCTGCCTGAAGGGGACCACAGGACCCAACTGCGAGATCAACCTGGATGACTGTGCCAGCAGCCCCTGCG 
ACTCGGGCACCTGTCTGGACAAGATCGATGGCTACGAGTGTGCCTGTGAGCCGGGCTACACAGGGGAGCATGTGTAACATCAACAT 
CGATGAGTGTGCGGGCAACCCCTGCCACAACGGGGGCACCTGCGAGGACGGCATCAATGGCTTCACCTGCCGCTGCCCCGAGGGCT 
5 ACCACGACCCCACCTGCCTGTCTGAGGTCAATGAGTGCAACAGCAACCCCTGCGTCCACGGGGCCTGCCGGGACAGCCTCAACGGG 

TACAAGTGCGACTGTGACCCTGGGTGGAGTGGGACCAACTGTGACATCAACAACAATGAGTGTGAATCCAACCCTTGTGTCAACGG 

cggcacctgcaaagacatgaccagtggctacgtgtgcacctgccgggagggcttcagcggtcccaactgccagaccaacatcaacg 

AGTGTGCGTCCAACCCATGTCTGAACCAGGGCACGTGTATTGACGACGTTGCCGGGTACAAGTGCAACTGCCTGCTGCCCTACACA 
GGTGCCACGTGTGAGGTGGTGCTGGCCCCGTGTGCCCCCAGCCCCTGCAGAAACGGCGGGGAGTGCAGGCAATCCGAGGACTATGA 
10 GAGCTTCTCCTGTGTCTGCCCCACGGGCTGNNNNNNNNNGGCAGACCTGTGAGGTCGACATCAACGAGTGCGrrCTGAGCCCGTGC 

CGGCACGGCGCATCCTGCCAGAACACCCACGGCGGCTACCGCTGCCACTGCCAGGCCGGCTACAGTGGGCGCAACTGCGAGACCGA 
CATCGACGACTGCCGGCCCAGACCCGTGTCACAACGGGGGCTCCTGCACAGACGGCATCAACACGGCCTTCTGCGACTGCCTGCCC 
GGCTTCCGGGGCACTTTCTGTGAGGAGGACATCAACGAGTGTGCCAGTGACCCCTGCCGCAACGGGGCCAACTGCACGGACTGCGT 
GGACAGCTACACGTGCACCTGCCCCGCAGGCTTCAGCGGGATCCACTGTGAGAACAACACGCCTGACTGCACAGAGAGCTCCTGCT 
15 TCAACGGTGGCACCTGCGTGGACGGCATCAACTCGTTCACCTGCCTGTGTCCACCCGGCTTCACGGGCAGCTACTGCCAGCACGAT 

GTCAATGAGTGCGACTCACAGCCCTGCCTGCATGGCGGCACCTGTCAGGACGGCTGCGGCTCCTACAGGTGCACCTGCCCCCAGGG 
CTACACTGGCCCCAACTGCCAGAACCTTGTGCACTGGTGTGACTCCTCGCCCTGCAAGAACGGCGGCAAATGCTGGCAGACCCACA 
CCCAGTACCGCTGCGAGTGCCCCAGCGGCTGGACCGGCCTTTACTGCGACGTGCCCAGCGTGTCCTGTGAGGTGGCTGCGCAGCGA 
CAAGGTGTTGACGTTGCCCGCCTGTGCCAGCATGGAGGGCTCTGTGTGGACGCGGGCAACACGCACCACTGCCGCTGCCAGGCGGG 
20 CTACACAGGCAGCTACTGTGAGGACCTGGTGGACGAGTGCTCACCCAGCCCCTGCCAGAACGGGGCCACCTGCACGGACTACCTGG 

GCGGCTACTCCTGCAAGGTGCGTGGCCGGCTACCACGGGGTGAACTGCTCTGAGGAGATCGACGAGTGCCTCTCCCACCCCTGCCA 
GAACGGGGGCACCTGCCTCGACCTCCCCAACACCTACAAGTGCTCCTGCCCACGGGGCACTCAGGGTGTGCACTGTGAGATCAACG 
TGGACGACTGCAATCCCCCCGTTGACCCCGTGTCCCGGAGCCCCAAGTGCTTTAACAACGGCACCTGCGTGGACCAGGTGGGCGGC 
TACAGCTGCACCTGCCCGCCGGGCTTCGTGGGTGAGCGCTGTGAGGGGGATGTCAACGAGTGCCTGTCCAATCCCTGCGACGCCCG 
25 TGGCACCCAGAACTGCGTGCAGCGCGTCAATGACTTCCACTGCGAGTGCCGTGCTGGTCACACCGGGCGCCGCTGCGAGTCCGTCA 

TCAATGGCTGCAAAGGCAAGCCCTGCAAGAATGGGGGCACCTGCGCCGTGGCCTCCAACACCGCCCGCGGGTTCATCTGCAAGTGC 
CCTGCGGGCTTCGAGGGCGCCACGTGTGAGAATGACGCTCGTACCTGCGGCAGCCTGCGCTGCCTCAACGGCGGCACATGCATCTC 
CGGCCCGCGCAGCCCCACCTGCCTGTGCCTGGGCCCCTTCACGGGCCCCGAATGCCAGTTCCCGGCCAGCAGCCCCTGCCTGGGCG 
GCAACCCCTGCTACAACCAGGGGACCTGTGAGCCCACATCCGAGAGCCCCTTCTACCGTTGCCTGTGCCCCGCCAAATTCAACGGG 
30 CTCTTGTGCCACATCCTGGACTACAGCTTCGGGGGTGGGGCCGGGCGCGACATCCCCCCGCCGCTGATCGAGGAGGCGTGCGAGCT 

GCCCGAGTGCCAGGAGGACGCGGGCAACAAGGTCTGCAGCCTGCAGTGCAACAACCACGCGTGCGGCTGGGACGGCGGTGACTGCT 
CCCTCAACTTCAATGACCCCTGGAAGAACTGCACGCAGTCTCTGCAGTGCTGGAAGTACTTCAGTGACGGCCACTGTGACAGCCAG 
TGCAACTCAGCCGGCTGCCTCTTCGACGGCTTTGACTGCCAGCGTGCGGAAGGCCAGTGCAACCCCCTGTACGACCAGTACTGCAA 
GGACCACTTCAGCGACGGGCACTGCGACCAGGGCTGCAACAGCGCGGAGTGCGAGTGGGACGGGCTGGACTGTGCGGAGCATGTAC 
35 CCGAGAGGCTGGCGGCCGGCACGCTGGTGGTGGTGGTGCTGATGCCGCCGGAGCAGCTGCGCAACAGCTCCTTCCACTTCCTGCGG 

GAGCTCAGCCGCGTGCTGCACACCAACGTGGTCTTCAAGCGTGACGCACACGGCCAGCAGATGATCTTCCCCTACTACGGCCGCGA 
GGAGGAGCTGCGCAAGCACCCCATCAAGCGTGCCGCCGAGGGCTGGGCCGCACCTGACGCCCTGCTGGGCCAGGTGAAGGCCTCGC 
TGCTCCCTGGTGGCAGCGAGGGTGGGCGGCGGCGGAGGGAGCTGGACCCCATGGACGTCCGCGGCTCCATCGTCTACCTGGAGATT 
GACAACCGGCAGTGTGTGCAGGCCTCCTCGCAGTGCTTCCAGAGTGCCACCGACGTGGCCGCATTCCTGGGAGCGCTCGCCTCGCT 
40 GGGCAGCCTCAACATCCCCTACAAGATCGAGGCCGTGCAGATGAGACCGTGGAGCCGCCCCCGCCGGCGCAGCTGCACTTCATGTA 

CGTGGCGGCGGCCGCCTTTGTGCTTCTGTTCTTCGTGGGCTGCGGGGTGCTGCTGTCCCGCAAGCGCCGGCGGCAGCATGGCCAGC 
TCTGGTTCCCTGAGGGCTTCAAAGTGTCTGAGGCCAGCAAGAAGAAGCGGCGGGAGCCCCTCGGCGAGGACTCCGTGGGCCTCAAG 
CCCCTGAAGAACGCTTCAGACGGTGCCCTCATGGACGACAACCAGAATGAGTGGGGGGACGAGGACCTGGAGACCAAGAAGTTCCG 
GTTCGAGGAGCCCGTGGTTCTGCCTGACCTGGACGACCAGACAGACCACCGGCAGTGGACTCAGCAGCACCTGGATGCCGCTGACC 
45 TGCGCATGTCTGCCATGGCCCCCACACCGCCCCAGGGTGAGGTTGACGCCGACTGCATGGACGTCAATGTCCGCGGGCCTGATGGC 

TTCACCCCGCTCATGATCGCCTCCTGCAGCGGGGGCGGCCTGGAGACGGGCAACAGCGAGGAAGAGGAGGACGCGCCGGCCGTCAT 
CTCCGACTTCATCTACCAGGGCGCCAGCCTGCACAACCAGACAGACCGCACGGGCGAGACCGCCTTGCACCTGGCCGCCCGCTACT 
CACGCTCTGATGCCGCCAAGCGCCTGCTGGAGGCCAGCGCAGATGCCAACATCCAGGACAACATGGGCCGCACCCCGCTGCATGCG 
GCTGTGTCTGCCGACGCACAAGGTGTCTTCCAGATCCTGATCCGGAACCGAGCCACAGACCTGGATGCCCGCATGCATGATGGCAC 
50 GACGCCACTGATCCTGGCTGCCCGCCTGGCCGTGGAGGGCATGCTGGAGGACCTCATCAACTCACACGCCGACGTCAACGCCGTAG 

ATGACCTGGGCAAGTCCGCCCTGCACTGGGCCGCCGCCGTGAACAATGTGGATGCCGCAGTTGTGCTCCTGAAGAACGGGGCTAAC 
AAAGATATGCAGAACAACAGGGAGGAGACACCCCrGTTTCTGGCCGCCCGGGAGGGCAGCTACGAGACCGCCAAGGTGCTGCTGGA 
CCACTTTGCCAACCGGGACATCACGGATCATATGGACCGCCTGCCGCGCGACATCGCACAGGAGCGCATGCATCACGACATCGTGA 
GGCTGCTGGACGAGTACAACCTGGTGCGCAGCCCGCAGCTGCACGGAGCCCCGCTGGGGGGCACGCCCACCCTGTCGCCCCCGCTC 
55 TGCTCGCCCAACGGCTACCTGGGCAGCCTCAAGCCCGGCGTGCAGGGCAAGAAGGTCCGCAAGCCCAGCAGCAAAGGCCTGGCCTG 

TGGAAGCAAGGAGGCCAAGGACCTCAAGGCACGGAGGAAGAAGTCCCAGGACGGCAAGGGCTGCCTGCTGGACAGCTCCGGCATGC 
TCTCGCCCGTGGACTCCCTGGAGTCACCCCATGGCTACCTGTCAGACGTGGCCTCGCCGCCACTGCTGCCCTCCCCGTTCCAGCAG 
TCTCCGTCCGTGCCCCTCAACCACCTGCCTGGGATGCCCGACACCCACCTGGGCATCGGGCACCTGAACGTGGCGGCCAAGCCCGA 
GATGGCGGCGCTGGGTGGGGGCGGCCGGCTGGCCTTTGAGACTGGCCCACCTCGTCTCTCCCACCTGCCTGTGGCCTCTGGCACCA 
60 GCACCGTCCTGGGCTCCAGCAGCGGAGGGGCCCTGAATTTCACTGTGGGCGGGTCCACCAGTTTGAATGGTCAATGCGAGTGGCTG 

TCCCGGCTGCAGAGCGGCATGGTGCCGAACCAATACAACCCTCTGCGGGGGAGTGTGGCACCAGGCCCCCTGAGCACACAGGCCCC 
CTCCCTGCAGCATGGCATGGTAGGCCCGCTGCACAGTAGCCTTGCTGCCAGCGCCCTGTCCCAGATGATGAGCTACCAGGGCCTGC 
CCAGCACCCGGCTGGCCACCCAGCCTCACCTGGTGCAGACCCAGCAGGTGCAGCCACAAAACTTACAGATGCAGCAGCAGAACCTG 
CAGCCAGCAAACATCCAGCAGCAGCAAAGCCTGCAGCCGCCACCACCACCACCACAGCCGCACCTTGGCGTGAGCTCAGCAGCCAG 
65 CGGCCACCTGGGCCGGAGCTTCCTGAGTGGAGAGCCGAGCCAGGCAGACGTGCAGCCACTGGGCCCCAGCAGCCTGGCGGTGCACA 

CTATTCTGCCCCAGGAGAGCCCCGCCCTGCCCACGTCGCTGCCATCCTCGCTGGTCCCACCCGTGACCGCAGCCCAGTTCCTGACG 
CCCCCCTCGCAGCACAGCTACTCCTCGCCTGTGGACAACACCCCCAGCCACCAGCTACAGGTGCCTGAGCACCCCTTCCTCACCCC 
GTCCCCTGAGTCCCCTGACCAGTGGTCCAGCTCGTCCCCGCATTCCAACGTCTCCGACTGGTCCGAGGGCGTCTCCAGCCCTCCCA 
CCAGCATGCAGTCCCAGATCGCCCGCATTCCGGAGGCCTTCAAGTAA 

70 

HUMAN SEQUENCE - CODING 

ATGTACGTGGCGGCGGCCGCCTTTGTGCTTCTGTTCTTCGTGGGCTGCGGGGTGCTGCTGTCCCGCAAGCGCCGGCGGCAGCATGG 
CCAGCTCTGGTTCCCTGAGGGCTTCAAAGTGTCTGAGGCCAGCAAGAAGAAGCGGCGGGAGCCCCTCGGCGAGGACTCCGTGGGCC 
TCAAGCCCCTGAAGAACGCTTCAGACGGTGCCCTCATGGACGACAACCAGAATGAGTGGGGGGACGAGGACCTGGAGACCAAGAAG 
75 TTCCGGTTCGAGGAGCCCGTGGTTCTGCCTGACCTGGACGACCAGACAGACCACCGGCAGTGGACTCAGCAGCACCTGGATGCCGC 
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tgacctgcgcatgtctgccatggcccccacaccgccccagggtgaggttgacgccgactgcatggacgtcaatgtccgcgggcctg 

atggcttcaccccgctcatgatcgcctcctgcagcgggggcggcctggagacgggcaacagcgaggaagaggaggacgcgccggcc 

GTCATCTCCGACTTCATCTACCAGGGCGCCAGCCTGCACAACCAGACAGACCGCACGGGCGAGACCGCCTTGCACCTGGCCGCCCG 
CTACTCACGCTCTGATGCCGCCAAGCGCCTGCTGGAGGCCAGCGCAGATGCCAACATCCAGGACAACATGGGCCGCACCCCGCTGC 
5 ATGCGGCTGTGTCTGCCGACGCACAAGGTGTCTTCCAGATCCTGATCCGGAACCGAGCCACAGACCTGGATGCCCGCATGCATGAT 

GGCACGACGCCACrGATCCTGGCTGCCCGCCTGGCCGTGGAGGGCATGCTGGAGGACCTCATCAACTCACACGCCGACGTCAACGC 
CGTAGATGACCTGGGCAAGTCCGCCCTGCACTGGGCCGCCGCCGTGAACAATGTGGATGCCGCAGTTGTGCTCCTGAAGAACGGGG 
CTAACAAAGATATGCAGAACAACAGGGAGGAGACACCCCTGTTTCTGGCCGCCCGGGAGGGCAGCTACGAGACCGCCAAGGTGCTG 
CTGGACCACTTTGCCAACCGGGACATCACGGATCATATGGACCGCCTGCCGCGCGACATCGCACAGGAGCGCATGCATCACGACAT 
10 CGTGAGGCTGCTGGACGAG7ACAACCTGGTGCGCAGCCCGCAGCTGCACGGAGCCCCGCTGGGGGGCACGCCCACCCTGTCGCCCC 

CGCT CTGCTCG CCCAACGGCTACCTGGG CAGCCTCAAGCCCGG CGTGCAGGG CAAG AAGGT CCGCAAGCCCAG CAG C AAAGGC CTG 
GCCTGTGGAAGCAAGGAGG CC AAGGACCT CAAGGCACGG AGG AAGAAGT CC CAGGACGGCAAGGGCTGCCTGCTGG ACAGCTC CGG 
CATGCTCTCGCCCGTGGACTCCCTGGAGTCACCCCATGGCTACCTGTCAGACGTGGCCTCGCCGCCACTGCTGCCCTCCCCGTTCC 
AGCAGTCTCCGTCCGTGCCCCTCAACCACCTGCCTGGGATGCCCGACACCCACCTGGGCATCGGGCACCTGAACGTGGCGGCCAAG 
15 CCCGAGATGGCGGCGCTGGGTGGGGGCGGCCGGCTGGCCTTTGAGACTGGCCCACCTCGTCTCTCCCACCTGCCTGTGGCCTCTGG 

CACCAGCACCGTCCTGGGCTCCAGCAGCGGAGGGGCCCTGAATTTCACTGTGGGCGGGTCCACCAGTTTGAATGGTCAATGCGAGT 
GGCTGTCCCGGCTGCAGAGCGGCATGGTGCCGAACCAATACAACCCTCTGCGGGGGAGTGTGGCACCAGGCCCCCTGAGCACACAG 
GCCCCCTCCCTGCAGCATGGCATGGTAGGCCCGCTGCACAGTAGCCTTGCTGCCAGCGCCCTGTCCCAGATGATGAGCTACCAGGG 
CCTGCCCAGCACCCGGCTGGCCACCCAGCCTCACCTGGTGCAGACCCAGCAGGTGCAGCCACAAAACTTACAGATGCAGCAGCAGA 
20 ACCTGCAGCCAGCAAACATCCAGCAGCAGCAAAGCCTGCAGCCGCCACCACCACCACCACAGCCGCACCTTGGCGTGAGCTCAGCA 

GCCAGCGGCCACCTGGGCCGGAGCTTCCTGAGTGGAGAGCCGAGCCAGGCAGACGTGCAGCCACTGGGCCCCAGCAGCCTGGCGGT 
GCACACTATTCTGCCCCAGGAGAGCCCCGCCCTGCCCACGTCGCTGCCATCCTCGCTGGTCCCACCCGTGACCGCAGCCCAGTTCC 
TGACGCCCCCCTCGCAGCACAGCTACTCCTCGCCTGTGGACAACACCCCCAGCCACCAGCTACAGGTGCCTGAGCACCCCTTCCTC 
ACCCCGTCCCCTGAGTCCCCTGACCAGTGGTCCAGCTCGTCCCCGCATTCCAACGTCTCCGACTGGTCCGAGGGCGTCTCCAGCCC 
2 5 TCCCACCAGCATGCAGTCCCAGATCGCCCGCATTCCGGAGGCCTTCAAGTAA 
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Table 13 

MOUSE NOMENCLATURE 
ICSGNM Myc 

Celera mCG1625 

5 

HUMAN NOMENCLATURE 
HGNC MYC 

Celera hCGl791915 

10 MOUSE SEQUENCE - GENOMIC 

CTTCCTTCTCCCTTCACTGAAACTGAACTGACCTTGGGATGGGGAAACCCCCACTTCATGGCACCCACTCTAAAAGATGGCTGTTG 
GTCAAACAGCCTAGCAAGCTCTAAACCAGGTACTCTGCACCTGCCCTCTGACGCCCTGGGATTATATGGCAGAGGGTAAGAACAGG 
AATGACATAATTAAAACCAGCCTCAGAAGCTGCTGAAGGCATTAGAACTAAAGCCCAGAAAAGCAACAAACTGTTACCATCAAAGC 
GTGAAAGAGGAAACGGTTAATCTTTTCAAGGGAAGTGAAGCAACTCGGAAGGCCATAGGAATCCACATCACCTGAACTGCAGACCA 
15 AGCCTTGGAACTGGGGCTTTCAAGCTACATCTGCTACTCACACCTTTGACCTCTCTGGGTGAATTGTTTTCTTACTAGTCACCAAT 

GTT TTCAAACCTGGATTTT CAC ACTCCCTGG AATGCCTGG AAGGG CTGCT AC C AGCGGACCTAT ATTG CAGGG CCACCAACTGCCA 
GGTTCTGAGCCACAGCTCTTAGCTAGGACCAAGCAAATGGTCCCCAGTGTGTTACAGTCTCCTGTCCTCCAAAGTGAGTTCCTCAG 
ATGCACTCCTTTCCAATCCTNNNNNNNNNNNNNNNNNNNNGATTTTCCTGTGGGCACATCAGCTTCCTATGCTGAAAAAAACAGAG 
AGTAGTAGAAAGGGAAAGCCTAATCAAGCCTGCAGCTGAGAGATTGCCCTGTGCCACAACCCCCAAGTCCACCCCCTTATAGGACA 
20 GCACCTTAGTCATTCAGGGAAAGCCTTAATGGATTGCCTTGATTCGCCTTGATTCCATAATGTAATTGACCATGAGTAGAGCAAGC 

TGCAC CAACTCCTATCGTAAATGAAGACAGGGGTG AGACTGGAAGGGTC AGAT ACTGGAAAATCTG AG ATT CTCTG C CTTGGTTTC 
TCATCTTGATCAGTTTCAACCAAAAAAGAAGGAAGCTTTAAGCAGGACTCCTTGTTTTTGTCAAAAGAATATGCTAAAGTACACAT 
TCCCATTATTGCTCATGAGACCTTGTTCATATGTCACCAAGAATATTCAGTGGTATATGTTTGTTCATACCTTCTTAAACATAATT 
TAAGATTTCTTTATTTGATGTATGTGTTTTGCTTGCATAATGTATATGTACCACGTGTGTGCTTGTACCTGCACAGGTCAGGAGAA 
25 GGTTTCAGTTTCCCTGGATTGATGACTGTGAACTATCATGTGTATGCTGTGAACTGAACTAAGGTCCTCTGTGGAAGCAACAAGTG 

TTCTTAACTGATGATCCATCTCTCCAGCTTCCGCTCAGAAATTTTCACACTTAAAGAAATAAGGGCTGGCTGGTGAGATGGCTCAG 
CGGTTAAGAGCACCGACTGCTCTTCCAAAGGTCCTGCGTTCAAATCCCAGCAACCACAAAGAAATAAGGGCAGGGGCTAGAGAGAT 
GGCTCAGCAGTTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGCTCAATTCCCAGCAACCACATGGTGGTTCACAACCATCTGT 
AATGTGATCTGATGTCCTTTTCTGATATGTCTGAAGACAGCTAAATTTTACTCATATACATAAAATAAAGAATTCTTTAGAAAGAG 
30 AGAAAGGAAGGAGGGAAGGGAGGAAGGAAGGGAGAGAGAGAGAGAAAGAACGGAAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGN 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNN^ 

35 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNinWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNM'JNNNNNNNNNNNNI^ 

NNNNNNNNNNNNNNNNNNI'JNNTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTWNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^nnnnnnnnnnnnnnnnnnnnniinnn 
40 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt^nnnnnnnnw 

NKNNNNNNNNNNNNNNNNOTvJNNNNNNNNNNNNNNNNNNNNNN>n^NNNNNNNNNNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCCTCCTCCTAGCTTTCTGAAGCCA 
GTCTTCTCCGGTTTGCCTTCAGAACAAGATGTAAAACTCTCAGCTCCTTTAGCTCCATGCCCGGACTGGATGCTGCCACACTTCCT 
GCCTTGATGATAATGAACTGAACCTCTGAGCCTGTAATCCAGCCCCAATTAAACATTGTCCTTTATAAGAGTTGCCTTGGTCATGA 
45 TGTCTCCTCACAGCAATGGAAACCCTAACTAAGACAGCAAGTTTAGCAGTAAATGGGGTGGCAGAGACAGGGTGATAGCAGGAAAT 

ACTTTGACATAGCTAGTGAGACAGCAGGTAATGACAGTAGCCAAACCAGCCTGATAAACAAACAGCTAGCCCAGAATGCATAGCAC 
AGCAGCAAAAACATTGGAGAACTGGCTCAATGACAAAGTGGAAGGAGGAAAGGCAATTCCTAAATGTTGTCATCTGATCACCATAT 
CTGCACACTGAAGCACACACACACACAAATAAACAACACTTTAAAGAAATAAATArTACATGATGATTGCAACAACCACAGGCCAT 
CGGAAAAG AAAG AGGAAAAAAAAT CAATGGAG CAAAGAGACCAGGCTGCACACACAG GAGG AACAT C AGG AGAC CCAAATTCAC CC 
50 AAATGTTCTCAATGTCAGCATGTTTGCATCTAGGTCCCAACACTCTAAGGGGATTGGCAGGATCCCTGACCCCGACTCACTAAATA 

CCAATAGGAAGCCCCAACCCCCACCACCTATAACAACCTCAAATATCTCCTCCTGTTGGTCAATGTCCCGTGGAAGCAACATTACC 
TCTAGTTGAGAGGTACTGATCTCTAGAATCCAAAAGTGTGAGCATTTCCAGAAGCTTTCCCAGCAAGCAACAAAAAAGAGATGGTC 
TCACGGTCACCGGTTGTGGGGAAGATAGCTTGAGTGCCTTTAGGGAGGTTCATTCAATGATAAAGTCCACATACAGTAGTCAGGAG 
GGAAATGGAGAAGGTGAAAGTGAGAGCAAGCAAGGCTGAGCTGCACTCAAAATTCTACCTACAGAAGTCAAGAGCTGTGACCCATA 
55 GTTTGGGGTCTGTTCTAGCCAATAAGAGGCACAGGCTACTATTGCACTGGCTTCTAAATGAAAGTCAAAGATTACGGACAGAAAAA 

AAGGAAG AAAAAAAAG TAAAAAAG AAAG CAAG ACCCGTCATGCACCTCCT CCC CAGTCACCTTTACC CCG ACT CAGCAAGGGTC CA 
TCATGGAGACAGATGCCGCCCAAAAGGACCATCACAAAGGCCGGCCAGTGAACAAAAGTGCAAGATTGACTTGGGTTTGCCATTTA 
CAGAACAATAAACGAAGCCTTTGAAGCACTGTTAAACAAAAGAGCCATTTGTCTATGCTGGTGGCTACAAAGGAGAACAGGATTGC 
AGCAGAGGACTAAGAAAAGAAAGAGAAAATGCCAAACTGAGATGTGCCTGGACTTTACCGGGTCCTGCCCAGAGACCTTATATGCC 
60 AGGACCTAAGATCTAAAAGCCACTGGGTAAGAAAACAATCAAATATGCTTAATGCAATACAGGCAATGTAGGTTCTTGGGTATTGT 

aagaacagaaaagaaacaccgtacattttcaaatgcacaaagatctcatgcactgccttctgtttctgtgcctatgaattagtgat 

GCTAAATTTTATCTTATTTTCTTGCCTGGTGGGGGGGGGGGGGAGGGCGGGGAGGGTGACTGTGTTCCTCTCTGTGGTGGCATAGC 
TGCCATTTACATGCCTGTGAGGTCCTCTTTTCCTTTAGCATGCCATGGCTAGCTTGGTTTTTAATCTAACAGCGCTTCTTTCCAAA 
65 TGATGTTTCTGCGGCAGACAGGTATTTATCATTGTCTTTGCTCTCGTCACTTCCCGACAGGACTCGTGAGAACTGAAGTAATTTTG 

AAATCGTAGCCCGTCCTTAGGGTCTCCTGCTTCTCTCCCGAGTAGGAGCTAGGTTTTTGATCCAGTTTGTGTGGATTTAGTGACTG 
TttttaTACATGGAAGGTTAGCTCAGTGGTGATGGTTGGGGGGGGGGGCTCTTTGAAGCATGCAGAAAAGAGATTCAAGAACATTG 
GGGGATGTTATCTAGTGGTTTTCTCCTTGTTGTTACAAGAGTGACTTTGGAGAAGAGGGGTATACTTTGGCTCAGAGTTTGACGGA 
AAAATCTGGGATGGAAGAAGTCATTGTGGGAGCAGCTGGAAGCTTTGTCACTTGGGGAGCCTTGTCATACTCTAGCCAAAGTTAGG 
70 AAGCAGGTTGGAGGGTGGGGAGACAGATTCTGGAGTTTGGCGCTTCTGTTTTATACCTTCTCTACCCACATTGTGAATAGACCTGA 

CCCCTGGGTTGACACAGATCACATTAGTGTGAGTAGGTCTTCCTTCTACACATATACCTCTCTAGAAATACCCTCATAGGTAACAC 
CAGATCTGCATCTCCTAAGTGATCAAGTCGACAATCAGAACTAACCATCATAGGCAGGGCTGCAACACACCTTGAATCCCGTGACT 
T AAG AGG CAAAG ACAGGTGGCTCTCTG AG TTCAAGGCCTGCCTGGTCTACAGAG TTTCAGG ACAGTCAGGG AAACCC T AC CTTG AA 
AAAC AAAAAACAAAAAACAAAAAACAAAAAAAAAG AAAAGAAAAG AAACACCC AAATT AAG CGTCTCAAGG ATG AC CGTT CTTGGT 
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atgttattcacaccacatatttggacctcccctcttgtgtctttgcaaagtaagatgttgggccgacttgttcattctagctggga 

atatacagttcagtgactgaatgaatgctgaccacaaatgaggccctgtttcaatactgagcacaccttcctctccttcccataac 

ACTGTGATTCTTAGTTTTTCATACTGTAAGAGGGAATGTACTCTCTGCCATCGGGACACCCAGTGGAACTGCTCACCTGGAGTCTT 
5 GCCTCCACGAAGACTAGGATCTTCTGGAAAGCTGTGTGCTTTGGACATCTAACTCACATCCAGCAATAGCTCCCAGAAAAGGACCT 

CAGAGTTACAACGTTCCAGAGGAACAAAACAGTGGGACATCTTCCACCATCTTCCAAAAGGAAACCTCAGAACAGAACAAGCAACC 
TTTGTCCTTAGTAAGCTTGTCCACAGAGGCACGCATGGCTGTCATCCGAACACTGGGAAGTCCAAGGCAAGCGAACAGCAAGTTCA 
AAACTAGCTTGAACTGGCTGCATAGTGAGGCCCTATCTCAAAACATCACGGGCTAACTATGTAGCTCAGAGACAAAGCCCTrGTCC 
AGTGTTTGAAAGACTCTGGATTTGATTCCCAACAATAAAAACAACAACATACACTCAGATACTCACACACACACACACACACACAC 
10 ACACACACACACACCCAACTCCTTAAACACTAAAATTTAGTGTAGGTAGAGTGGCACAGGAAACTCTAATTCCAGCACTACAAACC 

CTGAAGCAGTTTTTATTTTAGTTAGAAGCCATCCTAGGCTACCTTCTCAACAAGAACATTCCAATCACTACACTTTATTGACAAGA 

ttataaacttgtggctttcctgtcctttttaaagtattttttaaaatttattttacaatgaagtggtaccctttcatttcctaata 

TGTAAAATGGGGATGTCCCCTACCTTCCTGTTACTTAAAAGCAACACCCCGGGTGATGTCATCAGGCrGGGGTACAGTACGGGCAA 
GTCCCCAAACCACAGGCTATTCCGCTACCTGGGTTCCCACACCTACACTGGACCGGCATGATTTGGACGTAAGATCTTAAAATAAT 
15 CCATAATTACACCTTTTCAAAAAGGACCTrTTTGAGGGTCAGCTCTACCCACTGTCATATCTGTTGGTGCTGTCCTGTGTTTAGGGA 

G AGGCAGAGAGAAAGCGGGTGTGCG CAAC CTCTAAGAGAGTAATAGTAAAGAGACAAG CCTAGG AAATCTTCCCGAAGAGG CCTTT 
TGGGGAAGGCTATCCCCCCTTCCGTGGATGTTGAATACCTTGCCTGTTGCTCAGATGCAGTCAAGCATCTGATGATGCTTGAGGCA 

tgatgctgagaccactgtgtaggttggtacaaattccctttctattatacccacccttatgcagttatttgggtttaaattttcaa 

CGTTTTAAAAAAAAAAAAAAAAAGTATTGCCGGGCAATAGTGACGCAGGCCTTTAATCCCAGCACTCGAAAGACAGAGGCAGGCAG 
2 0 ATCTCTGAGTTTGAGACCAACCTGGATGGTCTAAGGCCTTGAACTCAAGAGATCTATCCACCAGCTTGTATCCCATTTAATTGAGT 

GATTTGTTTGCTCTCTCTCTCTCCCGCTCCCCCTCTCTCCCCCCTCTCCCTCCCCTTTTTCAGTTCTTTATTTATATTTGAATATT 
ATCTCTCTCTCAGATGTGTACTTGGTGACGGTCTTTTCTACAAAGGATTATCTGTTTCATGACACGCCATTTATTAATCTGCTTGT 
CCCTGGAGCTTCTGTACAGTAGCGTGACCTGATCCTCTAGCTTCTCCATCCCAGATGATTGGGATTCAAGGCATTCATCACCACGC 
CTACCTAAAATTCCAACCTTTTAATAAAATGGCTCTCTAAAATATTTTGGCAAAGGAATCTCACTCTTTCTCTTCACTAATATAGT 
25 TCAACCACCCAATTCGTAAGCAGTCGGGCTGAGGGTGAGCATCCTTAAGAACATAAAAGCAAAATTTGGAGGCTCAAGATTCAGTT 

TAGTTGCTAGAGGGCTCACATAGCATGCCCTCCCCACCCGGGATTCCATTCTCATTTATCGAGGCATAAGGCCAGGTGTGGTGGGA 
TATGTGCTGGGATGCATAAGATCTTTTATAAAGAAGAGGAAGAGGAAAAACAGTTATACAAAACTAATAAAACTGTGTGAGTTTCA 
GGCTAGCAAAGAATAGTCGTGAGAATCTCTCTCAAAAAAAAAACCCCAAAATAATAATAATGATAATAATGATAATAATAATAATA 
ATAATAAAACAAGGCAATAATAAGCTAATGCTCCTGCCTTGCATTCTGACTCCTTTTGCCCAGTAAAATTCAATGCTCTGCTTTGA 
30 CACGTCCAGCTTACAACACGACAAAGGTGTGAGACATGGGTGCTAAAACTTGTTCTATTGCCTTTCCGTTTCTGTTAGATCTCCTT 

CACTTGTATACCTGTGACTCATTCATTTTCCCCATCCACAACTAGGGCTCTGTTTTGGGTGACTGTCAGAAAGTAGGGATGGGTTC 
ATCTACTCCCCCTCTTTGCAACTGAATAGCCACCTCTGAACCATTTTTTTCTCTAGTAATTTCTCTTCCTTTGCCTCCTTTGCAGC 
CTAAAAGAGTCATrrAAAGGATGACCGGAAGCTTGTCTTAGGCAAGGAAGCATCTTCCCAGAACCTGGAAACCCTGCAGCCCTGCC 
CCCATCCGACCTCCGCCCTCGTTGGCTTCGCAACGCTGTGGTCTCTGTGGCCAGTAGAGGGCACACTTACTTTACTTTCACAAATC 
35 CGAGAGCCACAACCCGGGTGGTGGGGGGTGAGGGGGCGGGGAAAGAGTCTCTGCAGCAAAACGCAGACTAGGGATTGGTGGCTCTT 

GGTGTTTGAGGCAAAATCCTAGAGGCTGTAGTCATTTTGCAATCCTTAAAGCTGAATTGTGCAATGAGCTCGATGAAGGAAGATAC 
TATCATTCAACAGCTGAATCCTAAATTGCAAACTCAGTGGCTAATAACAACTTTGAACAATGAGCACCTTATACACGCTACTGTAT 
TTTCTTTTCTTTCTTTTTTTTTTTTTTTTTTTTTTTTAAACCGGGTAGCAGTGAGAGAGGTTTCTTTAAGTGCCTTGGGGCGAGGA 
GTCCGGAATAAGAAGACTTCTTTGGGTTTTAAAGTGTAGGATAAGCAAATCCCGAGGGAATATGCATTATATAATAAATCTAGAAC 
40 CAATGCACAGAGCAAAAGACTCATGTTTCTGGTTGGTTAATAAGCTAGATTATCGTGTATATATAAAGTGTGTATGTATACGTTTG 

GGGATTGTACAGAATG CACAG CG TAGTATT C AGG AAAAAGG AAACTGGG AAATT AATGTAT AAATTAAAATC AG CTTTTAATT AG C 
TTAACACACACATACGAAGGCAAAAATGTAACGTTACTTTGATCTGATCAGGGCCGACTTTTTTTTTTAAGTGCATAATTACGATT 
CCAGTAATAAAAGGGGAAAGCTTGGGTTTGTCCTGGGAGGAAGGGGTTAACGGTTTTCTTTATTCTAGGGTCTCTGCAGGCTCCCC 
AGATCTGGGTTGGCAATTCACTCCTCCCCCTTTCTGGGAAGTCCGGGTTTTCCCCAACCCCCCAATTCATGGCATATTCTCGCGTC 
4 5 TAGCGCCTTGATTTTCCCCACCCCAGCTCCTAAACCAGAGTCTGCTGCAAACTGGCTCCACAGGGGCAAAGAGGATrTGCCTCTTG 

TGAAAACCGACTGTGGCCCTGGAACTGTGTGGAGGTGTATGGGGGTGTAGACCGGCAGATACTCCTCCCGGAGGAGCCGGGTAGAG 
CGCACCCGCCGCCACTTTACTGGACTGCGCAGGGAGACCTACAGGGGAAAGAGCCGCCTCCACACCACCCGCCGGGTGGAAGTCCG 
AACCGGAGGTGCTGGAGTGTNNNNNNNNNNNNNNNNNNNNTGACGCGGTCCAGGGTACATGGCGTATTGTGTGGAGCGAGGCAGCT 
GTTCCACCTGCGGTGACTGATATACGCAGGGCAAGAACACAGTTCAGCCGAGCGCTGCGCCCGAACAACCGTACAGAAAGGGAAAG 
50 GACTAGCGCGCGAGCAAGAGAAAATGGTCGGGCGCGCAGTTAATTCATGCTGCGCTATTACTGTTTACACCCCGGAGCCGGAGTAC 

TGGGCTGCGGGGCTGAGGCTCCTCCTCCTCTTTCCCCGGCTCCCCACTAGCCCCCCTCCCGAGTTCCCAAAGCAGAGGGCGGGGAA 
GCGAGAGGAGGAAAAAAAAATAGAGAGAGGTGGGGAAGGGAGAAAGAGAGATTCTCTGGCTAATCCCCGCCCACCCGCCCTTTATA 
TTCCGGGGGTCTGCGCGGCCGAGGACCCCTGGGCTGCGCTGCTCTCAGCTGCCGGGTCCGACTCGCCTCACTCAGCTCCCCTCCTG 
CCTCCTGAAGGGCAGGGCTTCGCCGACGCTTGGCGGGAAAAAGAAGGGAGGGGAGGGATCCTGAGTCGCAGTATAAAAGAAGCTTT 
55 TCGGGCGTTTTTTTCTGACTCGCTGTAGTAATTCCAGCGAGAGACAGAGGGAGTGAGCGGACGGTTGGAAGAGCCGTGTGTGCAGA 

GCCGCGCTCCGGGGCGACCTAAGAAGGCAGCTCTGGAGTGAGAGGGGCTTTGCCTCCGAGCCTGCCGCCCACTCTCCCCAACCCTG 
CGACTGACCCAACATCAGCGGCCGCAACCCTCGCCGCCGCTGGGAAACTTTGCCCATTGCAGCGGGCAGACACTTCTCACTGGAAC 
TTACAATCTGCGAGCCAGGACAGGACTCCCCAGGCTCCGGGGAGGGAATTTTTGTCTATTTGGGGACAGTGTTCTCTGCCTCTGCC 
CGCGATCAGCTCTCCTGAAAAGAGCTCCTCGAGCTGTTTGAAGGCTGGATTTCCTTTGGGCGTTGGAAACCCCGGTAAGCACAGAT 
6 0 CTGGTGGTCTTTCCCTGTGTTCTTTCTGCGTCTTGAATGTAGCGGCCGGTTAGGACAGTCTTTCTTCCATTCCTGTGCTTTTGACA 

CTTTTCTCAAGAGTAG TTGGGGT AGG CTGGGGTAG AT CTG AGT CGGGGT AG AGCG ACTTGT C AAG ATG ACAG AGGAAAGGGG AAGG 
GAAAAACCGGGATGCATTTTGAAGCGGGGTTCCCGAGGTTACTATGGGCTGACGCTGACCCGGCCGGTTGGACATTCTTGCTTTGC 
TACATTAATTGATATGTGTCCTTTGAGGGGTCAAACCGGGAGGTCGCTTCGTGGTGGCCAAAGAAAGCCCTTGGAATCCTGAGGTC 
TTTGGAGAAGGGATTACCTTTTGCGTTTGGGAGCGAGAAGGCTCCGTAGCTTCTGACTTACCAGTCTCTGAGAGGGCATTTAAATT 
65 TCAGCTTGGTGCATTTCTGACAGCCTGGGACCGACACGGAGGTGCGTCCCGCCCGCCAATCCCCGGCGGCGATCGCAACCCGTCCC 

TGAGCCTTTTAAGAAGTTGCTATTTTGGCTTTAAAAATAGTGATCGTAGTAAAATTTAAGCCTGACCCCCGCGGCACTAGGACTTG 
ATGTTGGGCTAGCGCAGTGAGGAGAAGCAAAATTGGGACAGGGATGTGACCGATTCGTTGACTTGGGGGAAACCAGAGGGAATCCT 
CACATTCCTACTTGGGATCCGCGGGTATCCCTCGCGCCCCTGAATTGCTAGGAAGACTGCGGTGAGTCGTGATCTGAGCGGTTCCG 
TAACAGCTGCTACCCTCGGCGGGGAGAGGGAAGACGCCCTGCACCCAGTGCTGAATCGCTGCAGGGTCTCTGGTGCAGTGGCGTCG 
70 CGGTTTAGAGTGTAGAAGGGAGGTGTCTCTTATTATTTGACACCCCCTCCCCTTTTATTTCGAGAGGCTTGTGATAGCCGGAGACT 

GAGCTCTCTCCTCCAAGTCAGCAATCGGAAAGAAAAGCCGGCAAAGGAAGGAAGGGGGCGCGCTGGGGGTGGAGAAAGAGGAGGGC 
GGAGAGGGGCGGCGGCGCCGGCTGGGTAGGAGCGCGGCGACGGCGCGAATAGGGACTCGGACCCGGTCGGCGGCGCAGAGAGCCGG 
CACACGGGAGGGGGCCGAGCGACGCGGCGCCTCTCGCCTTTCTCCTTCAGGTGGCGCAAAACTTTGCGCCTCGGCTCTTAGCAGAC 
TGTATTCCCTACAGTCGCCTCCCTCAGCCTCTGAAGCCAAGGCCGATGGCGATTCCTGGGCGTCTGCAGGGCTAAGTCCCTGCTCG 
75 AAGGAGGCGGGGACTCGGAGCAGCTGCTAGTCCGACGAGCGTCACTGATAGTAGGGAGTAAAAGAGTGCATGCCTCCCCCCCAACC 
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ACACACACACACACACACACACACACACACACACACACACACACACTTGGAAGTACAGCACGCTGAAAGGGGAGTGGTTCAGGATT 
GGGGTACGCGCTGCGCCAGGTTTCCGCACCAACCAGAGCTGGATAACTCTAGACTTGCTTCCCTTGCTGTGCCCCCTCCAGCAGAC 
AGCCACGACGATGCCCCTCAACGTGAACTTCACCAACAGGAACTATGACCTCGACTACGACTCCGTACAGCCCTATTTCATCTGCG 
ACGAGGAAGAGAATTTCTATCACCAGCAACAGCAGAGCGAGCTGCAGCCGCCCGCGCCCAGTGAGGATATCTGGAAGAAATTCGAG 
5 CTGCTTCGCACCCCGCCCCTGTCCCCGAGCCGCCGCTCCGGGCTCTGCTCTCCATCCTATGTTGCGGTCGCTACGTCCTTCTCCCC 

aagggaagacgatgacggcggcggtggcaacttctccaccgccgatcagctggagatgatgaccgagttacttggaggagacatgg 
tgaaccagagcttcatctgcgatcctgacgacgagaccttcatcaagaacatcatcatccaggactgtatgtggagcggtttctca 
gccgctgccaagctggtctcggagaagctggcctcctaccaggctgcgcgcaaagacagcaccagcctgagccccgcccgcgggca 
cagcgtctgctccacctccagcctgtacctgcaggacctcaccgccgccgcgtccgagtgcattgacccctcagtggtctttccct 
10 acccgctcaacgacagcagctcgcccaaatcctgtacctcgtccgattccacggccttctctccttcctcggactcgctgctgtcc 

tccgagtcctccccacgggccagccctgagcccctagtgctgcatgaggagacaccgcccaccaccagcagcgactctggtaagct 

ACC CCATTCACAG CAGGGT AGG AAG CGAG AGGTTGG ATGGACCTCCTTCTCCACCACT CATTGG CATTAATT CAATTGGCCT CCGG 

ggctccccctttctttcccttctgtctaagagctcttcatccctggattcccgtgnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNbTNNNNNNNNNNNNNNNNNNNNNNtn^NNlINNNNNNNNNNNNNNNNNNl'TN^^ 

15 NNNNNNNNNNNNNNNNNl’ntfNNNNNNNNNNNI'JNNNNNNNN NNNNNN^^^JN^n^^^^JNNNNNNNNNNNNNNKlTNNNNM^INNW 

NN^mNNNNNNNNNNNNNNNNNNNNNNNNNNNN^INNNNl^mNNNNN^mNNNNTCAGGAATTTCATTTGGGTTTTTAAATCTTCTGGC 
TTATCTTTCAGCTCCATCCACTCCCTTTACCCCTCCTAAGCATTTTAATTACCCTGGGAAGGGTGTGAATGAGGATAAAGGAACTG 
ATCTGGAGGGGGGTGAATTACCTGCTTCTTTTCTTGACTGCCAGAAGAATATTTGAATTTAATGGATACGTTTGTCTAAGACCCAA 
GAGAAGCAATGACAGAAGCTGGGACAGCCTTTATAGCCTTAGAGCCAGGCACTAGTGAAAGTTCCTAAAGAATTGAAGAGCTGGGC 
20 TCTTTTGGGTGTTTTGTTTTGCTTTGTTTTTTCGTCCTCTTTTGAACACTTCAAAGCAAATTCTGrrCAATTTGGACTTCTCCCCC 

CGT CCCAACACT C CC CCAACAC C AGGACGTTTGGCAAAG CTGCAAG ACTTTTTTTTTTTTTTTTTTTTTTT AATTG TG CTT C CAGT 
AAAATAGGGAGTTGCTAAAGTCATAGCAAGAGATTTGCAGCTATCCCTCACGGGACCTGAAAGGTTCTCGGTAAAGTCCCTTAAAA 
ATAGGAGGTGCTTGGGAAATGTGCTTTGCTTTGGGTGTGTCTGAAGCCTCATTAAATCTTAGGTAAGAATTGGCAAGGATACCATA 
TCCTGGTACATGGTAATTTTCTCACCTGTGCCCTAACCCTGTTCTGCCTTTCTGGGAGAAGGGAAGATGGTGTCTGGATCTGATTC 

2 5 TTACTTTCTTCCCTTTCCAACTTGGTATTTGGATAGCATCGGTCAAATCCTATGTATAGCGTCCGGGATTCAGGAGGCGTGGCTAA 

CTGTGATCTTCCACTTCCTCCCTTACAGAAGAAGAGCAAGAAGATGAGGAAGAAATTGATGTGGTGTCTGTGGAGAAGAGGCAAAC 

CCCTGCCAAGAGGTCGGAGTCGGGCTCATCTCCATCCCGAGGCCACAGCAAACCTCCGCACAGCCCACTGGTCCTCAAGAGGTGCC 

ACGTCTCCACTCACCAGCACAACTACGCCGCACCCCCCTCCACAAGGAAGGACTATCCAGCTGCCAAGAGGGCCAAGTTGGACAGT 

GGCAGGGTCCTGAAGCAGATCAGCAACAACCGCAAGTGCTCCAGCCCCAGGTCCTCAGACACGGAGGAAAACGACAAGAGGCGGAC 

3 0 ACACAACGTCTTGGAACGTCAGAGGAGGAACGAGCTGAAGCG CAGCTTTTTTGCCCTGCGTG ACCAGATCCCTGAATTGGAAAACA 

ACGAAAAGGCCCCCAAGGTAGTGATCCTCAAAAAAGCCACCGCCTACATCCTGTCCATTCAAGCAGACGAGCACAAGCTCACCTCT 

GAAAAGGACTTATTGAGGAAACGACGAGAACAGTTGAAACACAAACTCGAACAGCTTCGAAACTCTGGTGCATAAACTGACCTAAC 

TCGAGGAGGAGCTGGAATCTCTCGTGAGAGTAAGGAGAACGGTTCCTTCTGACAGAACTGATGCGCTGGAATTAAAATGCATGCTC 

AAAGCCTAACCTCACAACCTTGGCTGGGGCTTTGGGACTGTAAGCTTCAGCCATAATTTTAACTGCCTCAAACTTAAATAGTATAA 

TCTATCCAATTTTCCCATGTAAATAGGGCCTTGAAATGTAAATAACTTTAATAAAACGTTTATAACAGTTACAAAAGATTTTAAGA 

CATGTACCATAATTTTTTTTATTTAAAGACATTTTCATTTTTAAAGTTGATTTTTTTCTATTGTTTTTAGAAAAAAATAAAATAAT 

TGGAAAAAATACAATTGGGCCAACTTGTGTTTTCTTTTTCCTCTTCCTCAAACTTCCTTTCCTCAA7TACAGATTAAAAGAATTTG 

ACCATTTTCACAGGGTAGGTTTACAAATATGGGAAGGGGTTATCATTGTTAAAATGGGGCTGGGGGTCCTCAGGATTTCTAAGTTG 

4 0 TCTACAGGATGCTTTCTGTGGATAGTAATAAAAACCAGAGCTGTTAGTTAGGAATGGGCAAAAGGCAAGTGAGAAGGCTAGATGCA 

gggaagggaaaagcaagaggttaaagataacagctaaatatacaggaggaagagatggcagaatctcctacagttaaccgaagcca 
ttccctggttcacctcaacccaaggactctgccctgccaaagaactggtgaggggagggagagagaaccaccgtttgttccttgcc 
tcttgctcccaggtgatagtcccttcacatcagtatctcctatgcttctgaaaaaaacagaggaagagcattaccactgctaagtt 
gatcctggttttccaaacaaggacatacaaaggttcagagggttgcagagcttaatgggtacgaacacaacaaaaataacccaggg 
45 cccctgtcttgaaaacaagccttgctgccttgcttagttgggtgtccttccgctggttaggggtctgagaatgagcgctacaggct 

ccattaggagctttgacagagtgccacgaaagaggtactatgatctctttatacctagtacaggtagaaacagacatgaaataacc 
catccatgcacccaggggattcaaaaccactttatccttagtgcatccaggaggaagatcctagctacgaaggagagggcaggagt 
cattaaagcttcactactcaagaactggtagacttcagttcccctccttgtttgtggattggggggttggggtggagggtgttgtg 
tgtactcagaggcacatagctcactcctaccttacccacttagtttttaacatcagatccctgcttgctcctgggaagaagccagt 
50 ttagaagtgctactggtcagatcataaaataaaaccttgttttacatgagtcattattttagaaattgcaagctcgccttcctccc 

aagcactttcacacactcatgacacacgctcatcaatggcccatgagaaagccttttggaacaggtatcttattaattataagcct 
ctgaaaagccacaatccaaaccagaaactgaaacatgtaggtaaagtccagggagaaaggtaccctaaatgtcctaaatgacccca 
ttgtctcagagaaggtctctagcatcctggagtgtctttgggactttaattcaccatcattcataaaccaataagtaattactatc 
tttgacaccccccccccatgatctattgaagcgtttaacatttagtttttgatcttatttttggctcttttagactcaccctcagc 
55 ttcaaactgttacaccctctatcctacattcaaaagaaaacacaaaccccagtagtagtttgaaatactttgagtagttcaaagga 

ttagcaaaaggggggagcagggggtgctcttaaatagttccctctttttcccctttgtgagcctaggctggagtgcagccctgggg 
tgactcacttgagacctgggaaggtgttaggttgaatcactcagtccaggcaagcccaaagaatagaggaaagcattcctcattag 
gaaaacaactcctgttccaaatgatcaggaaacaagtttagagattcagatttggctgtggggatggaatcgaagtatcacagctc 
cctatctgggcacttctcagctttaccaagccagggaatggtctgaaaacaggacatcggccagcttccttccagaaagtcaggct 
60 gatcttgaccataacacaggaaggctctcccagccaatctggagtcccaggggtctgcaacattgtgcaatcaaatttatagataa 

caatcacgatgaggggtgaagtgggaggagctttcagcttggtctgggatatacaagaattagctagtctcttctgttgttcaccc 
atgacactggaactcagtttccccgagaggatccctgggatggtgctcttcaggataaactgagtgaggaggaagtgtgactttat 
gctatcattcggggacaacactaaaaagcaatcaattacactttaagttgaacaaaagtttcacaataccaggatagtgcttgagt 
catccaaagcttgaacacgtatgtagagtcttctgctgttctttaagatggactttggcactaaccttggaaaagagggccaaaaa 

6 5 acccaccccccaaaaacaaacagaacaaaaaacgtgaggggattttctgtggtttgtttacaataagagatgagtcacaataatga 

TTTTTTTTTT TTTTTTTAGCATGACTGCTAAGGAACCCTGAAGCATTTCTTCCCAACAAAAACTAATCTTTAGGTTATAACATGCT 

ggaagatgagcttcaagcctgtctataaatacatcactgggtatcttcagggaacaaactcttcacttaaggttagagaccatcct 

GG ATCG ATTTCAAGAACAG AGGTTT ATTTT AAACAATG AAGCCTGGGCT AGAG ATGTCGTTCAGTG AT AAG ACACTTGTCT AGCAT 
GTATAAGGACCCATGCTTGACACCACAGGAATAAATAAAACCAAAAATGAGGTTCCTACTCATTCCCCAAACTTTAGCAATTTTGG 

7 0 TGGTGGTGGTGGTGGTGGTTCGACGTCTTTCCAGAGAAATCCAACAAACTGCCAATTTAGGGAAAACATCTAGCTCTAGCGACTTT 

GCCAAACTGGTGTGAGTTGACTCAATGACTGAGTGGATTTCCTTTTTGGGTTTTACTTCACTCAATATTGGTCTACACTAAGCTCT 
TTAGGAAGACAGGGTTGAGAGAGGAACAAGTGTTAATGGGATGTAGATCCTCTGAGGCTGAAAGGAATGTCCTTTGTCTCTAAACA 
ATGCCGAGGGGCTCAGGAACACTCTCTTCCAGTCTTCACCCGACCATCTCATTAAAGGCTAAACTCTCCAGTTCGGGTCTATATGG 
CTAGGAAAGAGGAGCTTTGGGGAAAGCTCTGTCAGAATATACCTGCTTTCTGCAGGGGGCGGGAGGACCCCCACAAACAACTCAGC 
75 TGGAGAACAATTGTTAGATGTGACAATACTGAAGTTTGTACACAGACATGTGAAATTGCTGGCCTGAAGTCACATAAGCACTAACT 
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AACGATAATAGCAATTAATGTTTACTGTGTGCTAAAAGTTTX3ACATACATTATCTCCTTTTATTCCCAAAGCAACCCCCTATACAC 

acacacacctcctttttggttttggttttactttttaaattttactattaaattttaaatatgttttttttttaaatttactgcac 

tagagagggaacctagaacctcctgcatgcaaggtaagtgat'caatgggtgagtcacatctctatagagattgtaggttgtttcac 

caaaagtattagggcatttcctacagagtggtggaagttcgagtcctgggaacatggaataaggatggaatccagtaagtcttgag 

aaagaagctaaaggagaaaatgtcagcagcagatggcagggaagcaaagaagaaggagagctaaaaccaacaagctaaaaccaaaa 

ACGCTTGCTATTrGAACTGTGCCTAAGGTAGCAGGAAGTACAGCAAGGATCCACTGGCTTAGTGAGGGAATGCTTCTCTAGGCCTC 

TCCTATCCACTTCCCCTTCCACCCAGTATCCTCCTACTCCTTCATCTGCTAGAGACAACTGCCCATAGGTAGTTAATTAGCTGTCC 

CAGCACCCAACTCTCCTGCAGTACTTTGGTTCTGTTTATTTGTTTTGGCAATAGGATCTCATTAGGCAGGCCATACTGGCCTCAAA 

CTCTGGAATTTCTTGCCTCAGCCTCTTAAGTGTTGTGTTGGGATTACCAGTTTGGGACACTTATTCTCCAGCTTTCATGCAGGGCT 

ttattcaggaatttccactgtgtgattctaggatgcaaatactagttctcattccctgagggtttaattgttgttgttgtttcgtt 

agttggttggttttgggttttgttcattgggttggtttgggttggttttggtttttcaaaacagggtttctctgtgtctgagaacc 

attgtcttttctaccactgcaaacccaaccatcttttcaaaccactggtaagccaagtcctttctggattaagtctgaagccattc 

tccactcctattcgatacacttactacctaccacaaacacggcagcctggcagcctcaatgccagttttgggcttctccttgtatg 

cttggagaccagttgtcttcatcatcagatcaaccccttgaagaatggaagttcattggtcttgcttaatcatgcctgacaagaaa 

gtgcaattcactaattctgtaaacatctaagtgaagggctctttgatgggctcaatggtgcatcagacctgagtaaggggtggagt 

AGAAGC AAAG TTGTTTCAAGTTGCAT AG CGAG AAAGGT CAAGGAAAG AGATGGGGGTTCATCAGG TG AAGGGAAGGATTTTGATT A 
GACTTGCTTTGCTTGATTTGGTTTTTGAGCTGAAAAGACAGGAAGCCTAATTCATTTCCATGATAGTAGGCTAGACTTGAGAGGGA 
AAGAACTGCTGACAGAAAAGGAGGGGAATTGTACTGACTGGTTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGAACTTGACACAAGCTGGAGTTATCACAGAGCCTCACTTGGGGAAAAGCCTCCGTGAGATCCAGCTGTAAG 
GCATTTTCTCAATTAGTGGTGAAGGAGGGCCTATGTGGGTGGTGCCATCCCTGGGCTGGTAGTCTTGAGTTCTCTAAGAGAGCAAG 
CTGAGCAAGCCAGGGGAAGCAAGCCAGTAAGTAACATCCTTCCAAGACCTCTGCATCAGCTCCTGCTTCCTGACCTGCTTGAGTTC 
CAGTCCTGACTTCCTTTGGTAATGAACAGCAGTGTGTAAGTGGACAGTGAATAATCCTTTTCTTTCCCAACTTGCTTTTTGGACAT 
GATGTTTTGTGCAGGAATATAAACCCTGACTAAGACAAGAATCAAAGTGTCTAGTCAGGTGAGTTACTGGACCGGTAGGTAGCTTT 
GTTTTGCTTGCTTGATGTCTGGAGCCCTCTCTTAGCTGGGTATGGCTGAACAAATGAAAAAAGAATATGTTCCCCCTACTTAGGTA 

agtattcttccaggtggtgatgtcactggccaagctgttctcccttggcttcccacagctctcttcctttaccagataccatgtcc 

atctttacacaaatgactctaaacctcttctctccacagacaccttcaatccacatgagataaagcctccacattttgtagctctg 

gctgacctggaactcactatgcagaccagccttgcattgaactttcagagatctgcctatatctttcttaggagtgctaggactaa 

AGGCATGCACCACATTTAGTCCTGCTAAACTTCTTTTTTTGTTTTTTTGGrmTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGC 
TGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCAAACTTAGAAATCCACCTGTCTCTGCCTCCCAAGTGCTGAGATTAAAGAT 
GTGTG GTACT ACTGCTTAGACTGACACACAAAATATTGTTGAAGCCAGTGAGATAAAGCTCACCTTCAATCTCAGAGGTAGGCCAG 
GCAGACTTTTGTGAGTTCTGGGCCAGCCAGAGCTTCATATGAAAAGTAATAATAATGATAATAATAATAATAATTTTAATAAACAA 
ATGGGTGTATGAAAGAGTAAATGTGCACATATTTCTGGCATCTGTTTTAAGATTCTACTTCCTTAGGCTGTCAGTCATTCTCACCC 
CATTCAACCCTTTGCTCTGCACTGTGATTGACAAATCTTCTCTCCCTCTGGTGACTACCTAATTCATCCCAGACAGCATCAGCCTT 
GGCAACAACTTCTCTATGCAGGGACTGTAAGTTCCAGACAACAGAAACTCTGTTCCAATTCACAAAATCAACTAGGAAAGGAGAAG 
AGACAGAGGACAGAGGAAAGGAAGGAAGAAGGGAGAAAAGGAGGGAGGGAGGGAGGGAGGGAGGGAAAATGTCAATTTATGCAACT 
GTTTCATGATTCATCCAAGGATCCTCTCTGATTCTTTTTTGGrTGTTGTTGTTTTTGTTTTTTCGAGACAGGGTTTCTCTGTATAG 
CCCTGACTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAACCCACCTGCCTCTGCCTCCCAAGTGCTGGGAT 
TAAAGATGTGTGCCACCACGCCCAGCTAAACCTCTTCCTTCTAGCCAGAAGAACACAGCAGAAAGAACTATGATCAGTCTTCTGGA 
ACCATGTGCTTACCCTTAAACCAGACAATTCACTTGGTTCCCAGGACCACACTCCTCCTGCAAAAGTTGGAACCCTGTGATTCTCA 
GCTTCTGAGG CAAAGGG AAG AC CTAT C CAAGAT AAAAAACCAAC AACAACAAAAAAG TCAATATAAG AAAAG AAAAAAATGTTCTC 
TAGATACATTCTGGGTAGTGATGGTTCTCACTGTTCAGAGATATAAGAAAAGAGCAGATGCTTAAAACCCTGACTCTTGAGAACAA 
CTTTTGGTAAGAGAGACTCCTTTTTTTAAAATTTTATTTATTTATTTATTTACTTACTTATTATATGGTAAGTACACTGGTAGCTG 
TCTTCAGACACTCCAGAAGAGAGTATCAGATCTCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGAT 
CTTTGGAAGAACAGTCAGTGCTCTTAACCACTGAGCTATCTTACCCAGCCCCCCACCCACCCCCCCAACCCCGTTAAGAGAGATTC 
GAATGGTCCATCTTAGAGGTATTGAAATTGAGTCTGAAGTGGGAGGCCTAGGGGCTGTTTTGAGCCAACTCAGCCCAGGTGATTTG 
CAGTGAGGTGGGAATTCCAAGGGCAAACAAGGATCAGCAAAAGCTATACCCCTCTACCACAGATTTGGAGAGAATTCAGATGGGAG 
GCCTGTTCCAGCCATTGCTCAGTAAGTAAGCAAGAGTCTAGCTACCTCTTCATCTCCCTCCTTCTACCACACCATTAAGTCCCTCC 

aggccatcagcctcaatgattctttctttttttttttttaattaggtattttcctcatttacatttccaatgctatcccaaaagtc 

CCCCATACCCTCCCCCTCCACTCCAACTTTTTGGCCCTGTTGTTCCCCGCCTCAATGCTTCTTGGCTCTATCCATGTCTCCTTGCC 
CACTTTGCTTCTGCCAACCGATATTCTTTACCTGGGACTCTCTAGCAGATGCCAACTGCCTGTCTCTCATCTGGTTTCCTCAAAGG 
TAGAAAAATGGTCTCCCAAATAAGCCCGATCAGTTTACTCCCTGGCGTAGGAGAACTTGATGATTCATGTGCTCTGCTTCTAAAAT 
ACAGATCTGTGGGCCTGGTAGTGCAGATGTTAATCCCAACTACTCTACTTGGGAGGCCTAGGGAATGGACTCCATGTTCAAGGTCT 
GCCTGGACAGCAAGATGAGTGCTGGGGAAGCCAGAGAAAATGAGTAAAACTTTCTGAAAAGTAAAGCATTATAAAAACAAACAAAC 
AAAGGTCCAGAGAACTGGGGAGATGATTGGCTGGTTAAGAGTACTTGCTCTTCTGCATGGGACCCAAGTTCAGTTCCTAGAAGCCG 
AGTAGCTTGCACCTTCAATTATGGCCCCCTCTTCTGTTTTCTCAGGACCAGGTGCACACAGTGCATATAACATACATGTAAGCAAA 
ATACTCACACACAT AAAATT AAAAAT AAATAAATCTTT CAGG CAAAACTG ACCTGGG ATAT AGCTCAAGGATAG AGG ATTTGCATG 
GGATGCTAGCAGCCCTGACTTCCATCTACAGTCCAGAAAGACAAGTAAATCAGAAATGCCTTTGAGGGACTGAAGAGATGATTCAG 
AGGTTAAGAGCACTGGCTGCTCTTCCAGAAGACCTGGGTTCAATTCCTAGTACCTGCATGAGAGCTGACTCCAGTTCCAGGGAATC 
TGACCCTATCACTCAGACACTGTTCTTGTCATCTGCACACGGGATGATCACACACATATCATTTCACATGTGGGGATACTGAGAAT 
GAGAGTCAGCAGGTAACTGTCrCAACTTCAACTAAGCAGGGCAGTTTGTTAGCAGGGATGGAATCTGGATTCTTATTGCCCCCCAG 
CTTCTTCACTTCCTGCTGCCTCTCTACAACCACACCATATTGAAATTACCTTCTTCCCTCTCTTGCTTCCGCACTGAAACTGGGGC 
TGAATCTAGCTGGCTACCTGACCTGATTCTCTCCTATCAGATGGATGACTTGCTGTCCTCCTGGGTCATCTCCCGTGTTTAGCAAG 
ACAGGGTATAGAGTTTTAAATGAGTGTAGGCAGAGTGCATGAATCATCACACTTTTAGGCAGAGTGCATGAATCATCAGACTTTCC 
TACGCCAGGGAGTAAACTGAGCACGCATATTTTGGAGACCACTTCTCTACTCCTAGGGTCAGAAGAGCCTGCAGATGATCTACTCA 
AAGCAATTTTATCTGCCATTCTGTTGAGTAGTGAGGCAAGGATCATGTTACCTGCAACGGGGCCAATCTTTGCCTCTGTTTTTGAA 
GTCTCTGGAGAAGTAGCCGTCTTCCTGCGCTGGGGATATGATTAAGCAGTAGAACATGCACATAATTTCATGAGGCTAACATACAG 
CTCTTCAGAGATCAGCCTACTTATTTATGACACAATTGTTTTAAGACATCAGGTATTCTAGGAGATAAGATTCCTTCTCTTGCTTT 
CCTGGTACCCAGAATGATCTCCTAAACCACAAGTAATTGGCACAGAGATGGATCTTCCAAACTGACCCAGATCTACACAGATCTTA 
TCTTCATACCCAAGAACTCCCCAGTCAATGGATATTTGGGGCATTTGCTATGCACACAGACGTCAGTGTGGAATAACCGTACTCCA 
GCACTTAGTAGAAAGGATGTATACTGAACGAGTATTTACAAATAATTAACCAGATTATTTTCAGGGCACAAATTAGTGGAGCAAGG 
ATTGCAGAGTTACATGAACATCTGATAGCATTGCGGTTCAGGGAAAGTTCCCAGCCAGGGTACAGAGGATGGTGATGAAGAAAGCA 
TGCTCAATATCTTGAGGCGCTGCTATGAGAGAGAATGAAACTCTCTAGGGGAACTGAAAGCATACAAGGATGTAAAGAATAGGAAG 
AGCAAAAGGACTTCAACCCTTGGATGAGACACAGGGTGATCCAATACCCGGTGACCTGCAGGGACTCAGGCCCAGTGGTTATGATG 
GCAACCTACCCACAGTCGTGAGTATGATGCAGTGGGAAGTCACAGTACTGAAAACCAACACACTTAACTTGCCTGTGCTGCTGTGA 
ACGTCCATTCAATGAGGGTCAGGAAGCTCAAATAAGATAATCGCAAATACTGAGTGGTTCTGAGAGGAATGCAACCATGAAAAAAA 
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AAGTGCTGACACTTGCAGAATGTTTATGTTTCTAATGCTGGGCTAAGTACTTCACCTGGATTATTTCACCAATTCCTCCTCCTCCT 

ctccctgttctcccttctcctcctcttcttcctgttcttcctcctcctcttcctcttcttccaaagattcatgtgtatcaaggtat 

TCTCAA 

5 MOUSE SEQUENCE - mRNA 

gattggggtacgcgctgcgccaggtttccgcaccaaccagagctggataactctagacttgcttcccttgctgtgccccctccagc 

AGACAGCCACGACGATGCCCCTCAACGTGAACTTCACCAACAGGAACTATGACCTCGACTACGACTCCGTACAGCCCTATTTCATC 
TGCGACGAGGAAGAGAATTTCTATCACCAGCAACAGCAGAGCGAGCTGCAGCCGCCCGCGCCCAGTGAGGATATCTGGAAGAAATT 
CGAGCTGCTTCCCACCCCGCCCCTGTCCCCGAGCCGCCGCTCCGGGCTCTGCTCTCCATCCTATGTTGCGGTCGCTACGTCCTTCT 
10 CCCCAAGGGAAGACGATGACGGCGGCGGTGGCAACTTCTCCACCGCCGATCAGCTGGAGATGATGACCGAGTTACTTGGAGGAGAC 

ATGGTGAACCAGAGCTTCATCTGCGATCCTGACGACGAGACCTTCATCAAGAACATCATCATCCAGGACTGTATGTGGAGCGGTTT 
CTCAGCCGCTGCCAAGCTGGTCTCGGAGAAGCTGGCCTCCTACCAGGCTGCGCGCAAAGACAGCACCAGCCTGAGCCCCGCCCGCG 
GGCACAGCGTCTGCTCCACCTCCAGCCTGTACCTGCAGGACCTCACCGCCGCCGCGTCCGAGTGCATTGACCCCTCAGTGGTCTTT 
CCCTACCCGCTCAACGACAGCAGCTCGCCCAAATCCTGTACCTCGTCCGATTCCACGGCCTTCTCTCCTTCCTCGGACTCGCTGCT 
15 GTCCTCCGAGTCCTCCCCACGGGCCAGCCCTGAGCCCCTAGTGCTGCATGAGGAGACACCGCCCACCACCAGCAGCGACTCTGAAG 

AAGAGCAAGAAGATGAGGAAGAAATTGATGTGGTGTCTGTGGAGAAGAGGCAAACCCCTGCCAAGAGGTCGGAGTCGGGCTCATCT 
CCATCCCGAGGCCACAGCAAACCTCCGCACAGCCCACTGGTCCTCAAGAGGTGCCACGTCTCCACTCACCAGCACAACTACGCCGC 
ACCCCCCTCCACAAGGAAGGACTATCCAGCTGCCAAGAGGGCCAAGTTGGACAGTGGCAGGGTCCTGAAGCAGATCAGCAACAACC 
GCAAGTGCTCCAGCCCCAGGTCCTCAGACACGGAGGAAAACGACAAGAGGCGGACACACAACGTCTTGGAACGTCAGAGGAGGAAC 
20 GAGCTGAAGCGCAGCTTTTTTGCCCTGCGTGACCAGATCCCTGAATTGGAAAACAACGAAAAGGCCCCCAAGGTAGTGATCCTCAA 

AAAAGCCACCGCCTACATCCTGTCCATTCAAGCAGACGAGCACAAGCTCACCTCTGAAAAGGACTTATTGAGGAAACGACGAGAAC 
AGTTGAAACACAAACTCGAACAGCTTCGAAACTCTGGTGCATAAACTGACCTAACTCGAGGAGGAGCTGGAATCTCTCGTGAGAGT 
AAGGAGAACGGTTCCTTCTGACAGAACTGATGCGCTGGAATTAAAATGCATGCTCAAAGCCTAACCTCACAACCTTGGCTGGGGCT 
TTGGGACrGTAAGCTTCAGCCATAATTTTAACTGCCTCAAACTTAAATAGTATAAAAGAACTTTTTTTTATGCTTCCCATCTTTTT 
25 TCTTTTTCCTTTTAACAGATTTGTATTTAATTGTTTTTTTAAAAAAATCTTAAAATCTATCCAATTTTCCCATGTAAATAGGGCCT 

TGAAATGTAAATAACTTTAATAAAACGTTTATAACAGTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

MOUSE SEQUENCE - CODING 

ATGCCCCTCAACGTGAACTTCACCAACAGGAACTATGACCTCGACTACGACTCCGTACAGCCCTATTTCATCTGCGACGAGGAAGA 
30 GAATTTCTATCACCAGCAACAGCAGAGCGAGCTGCAGCCGCCCGCGCCCAGTGAGGATATCTGGAAGAAATTCGAGCTGCTTCCCA 

CCCCGCCCCTGTCCCCGAGCCGCCGCTCCGGGCTCTGCTCTCCATCCTATGTTGCGGTCGCTACGTCCTTCTCCCCAAGGGAAGAC 
GATGACGGCGGCGGTGGCAACTTCTCCACCGCCGATCAGCTGGAGATGATGACCGAGTTACTTGGAGGAGACATGGTGAACCAGAG 
CTTCATCTGCGATCCTGACGACGAGACCTTCATCAAGAACATCATCATCCAGGACTGTATGTGGAGCGGTTTCTCAGCCGCTGCCA 
AGCTGGT CTCGG AG AAG CTGG CCTCCT ACCAGGCTGCG CGCAAAGACAGC ACCAGC CTG AGCC CCGCCCG CGGGCACAGCGTCTGC 
3 5 TCCACCTCCAGCCTGTACCTGCAGGACCTCACCGCCGCCGCGTCCGAGTGCATTGACCCCTCAGTGGTCTTTCCCTACCCGCTCAA 

CGACAGCAGCTCGCCCAAATCCTGTACCTCGTCCGATTCCACGGCCTTCTCTCCTTCCTCGGACTCGCTGCTGTCCTCCGAGTCCT 
CCCCACGGGCCAGCCCTGAGCCCCTAGTGCTGCATGAGGAGACACCGCCCACCACCAGCAGCGACTCTGAAGAAGAGCAAGAAGAT 
GAGGAAGAAATTGATGTGGTGTCTGTGGAGAAGAGGCAAACCCCTGCCAAGAGGTCGGAGTCGGGCTCATCTCCATCCCGAGGCCA 
CAGCAAACCTCCGCACAGCCCACTGGTCCTCAAGAGGTGCCACGTCTCCACTCACCAGCACAACTACGCCGCACCCCCCTCCACAA 
40 GGAAGGACTATCCAGCTGCCAAGAGGGCCAAGTTGGACAGTGGCAGGGTCCTGAAGCAGATCAGCAACAACCGCAAGTGCTCCAGC 

CCCAGGTCCTCAGACACGGAGGAAAACGACAAGAGGCGGACACACAACGTCTTGGAACGTCAGAGGAGGAACGAGCTGAAGCGCAG 
CTTT’rTTGCCCTGCGTGACCAGATCCCTGAA'rTGGAAAACAACGAAAAGGCCCCCAAGGTAGTGATCCTCAAAAAAGCCACCGCCT 
ACATCCTGTCCATTCAAGCAGACGAGCACAAGCTCACCTCTGAAAAGGACTTATTGAGGAAACGACGAGAACAGTTGAAACACAAA 
CTCGAACAGCTTCGAAACTCTGGTGCATAA 

45 

HUMAN SEQUENCE - GENOMIC 

ACTCCCACCACACCTATTCAACATAGTATTGGATTCCCTGGCCAGAACAATTAGGCATGAGAGAGAAACAACAGGCATCCAAACAA 
GAAGAGAGAAGGTCAAATTATCCCTGTTTGCAGACAATATGATTCTGCATCTAGAAAACTCCATAGCCTCTGCCCCGAAACTCCTT 
GAGTTGATAATCAACTTCAGCAAAGTTTCAGGATACAAGATCAATGTACAAAAATTAGTAGCACTCCTATACACTAACATCACCCA 
5 0 AGCCAAGAGGCAAATCAGGAACACAATCCCATTCACAATTGCCACAAAATAATAAAAAGCTTAGGAATACAGTTAACTAGCGAGGT 

GAAAGATCTCTACTATGAGAATTAAAAAACACTCTTCAAAGAAATCAGAGATGACCCAAACAATTGGAAGAACATTCCATGTTCAT 
GGAAGGGAAGAATCAATATTGGTAAACTGGCCATACACCTCAAAACAATTTACAGATTCAATTTTATTCCTATCAAACTACCAATG 
ACATTCTACACAGAAATGGAAATAACTACTCAAAAATTCATATGGAGCTAATAAAAGAGTCTAAATACACAAGGCAATCCTAGGCA 
AAAAG AG C AAAGCTGAAGGAATCACATTG ACCAACTTCAAATTGT ACT ACAAGG ATGTAGTAATCAAAACAG CATGG AACTGAT AC 

5 5 CAAAACAGACACATAGACCAATGGAACAAAATAGTGAGCACAGAAATAAAGCCACATACCTACAACCATTGGATCTTTGACAAATC 

tgacagaaacaagcaagagggaaaagactccctattaaattaatggtgctgtgattactggttagccatatgaagaaaactgaaac 

tagacttatgccatatataaaatccatatgccggaaagctgaggcaggagaatcacttgaacccgggaggtggaggttgcagtgag 

ccgagatcacactactgcactgcagcctagcgacagagtgagactccgttgcaaaaataaataaataaataaataaataaataaat 

aaataaatatcaactcaaggtggattaaagaccaaaatgtaaaactctaaaactataaaaaccctggaagataccctaggaaatac 

6 0 cattttggacataggagctgacaacgattttttgaaaaaaacaccaaaagcaaaagttgacaaataagacctaattaaactaaaga 

acttctgcacagcaaaagaaactatcaacagagtaaataggcaacctgcagaatggaggaaaatattgacaaactatatatgtgac 

aaaggcctaatatacaaaatctacgaggaacttaaacatacaaggaaaaatcaaacaacccacctcactaaaaagtgggaaaagga 

CAT AAACCGACACG TTTC AAAAG AAG ACATACAAGCATAT ACATACAAG CCAAC AAG CATATGAAAAAATGCTCATCATGACTAAT 
CATTAGAGAAATGCAAATCAAAGCAGCAATAAGATACCATCTCACACTAGTCAGAATAGCTATTATTAAAAAGTTAAAAAATCACA 
65 GATGCTGGTGAGGTTGTGGACAAAAGGGAACGCTTATACACTGCTGGTGGGAGTGTAAATTAGTTCAACCATTGTGGAAAGCAGTG 

TGGTGATTCCTCAAGTAATTAAAAACAGAACTACCATTTGACCCAGCAATCCCACTACTGGATATAAACCCAAATAAATATAAATC 
TTTCCACCACGAAAACACATGCAAGCATGTGTTCATTGTAGCTCTATTCACAATAGCAAAGGCATGAAATCAGCCTAAATGCTCAA 
CTACTGCAGACTGGATAAAGAAAATGTGGTACATACACACGATGCAATACTAAGCATCCATTAAAAAAAAAAAAGAAATCATGTCC 
TTTTCAGGAACATGAATGGAATCAGAGGCCATTATCCTTAGCAAACTACCACAGGAACAGAAAACCAAACCTATGTTTTCACTTAT 
70 AATTGGGAGCTAAATAATGATAACCCATGGGCAGAAAGAGGCCTCACACTGTGAGGCCTGCGTGAAGGAGGAGGATGGGAGGAGAA 

AGAAGTCCAGGGGAAAAAAACTTCGGGTACTGTGCTTAGTACCCAGACAGCAAAATAATCTGTACACATTGATGGGACGTATCTCA 
AAATAATAAGAGCTATCTATGACAAACACACAGCCAATATCATACTGAATGGGCAAAAACTGGAAGCATTCCCTTTGAAAACTGGC 
ACAAGACAAGGATGCCTTCTCTCACCACTCCTATTCAACATAGTGTTGGAAGTTCTGGCCAGGGCAATCAGGCAGGAGAAAGAAAT 
AAAGGGTATTCAATTAGGAAAAGAGGAAGTCAAATTGTCCTTGTTTGCAGATGACATGATTGTATATTTAGAAAACCCCATCGTCT 
75 CAGCCCCAAATATCCTTAAGCTGATAAGCAACTTCAGCAAAGTCTCAGGATACAAAATCAATGTGCAAAAATCGCAAGCATTCTTA 
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tacaacaataacagacagagagccaaatcctgagtgaactcccattcacaattgcttcaaagagaataaaatacctaggaatccaa 

CTTACAAGGGATGTGAAGGACCTCTTCAAGGAGAACTACAAAACACTGTTCAATGAAATAAAAGAGGACACAAACAAATGGAAGAA 
CATTCCATGCTCGTGAATAGGAAGAATCAATATCGTGAAAACGGCCATATTGCCCAAGGTAATTTATAGATTCAATGCCATCCCCA 
TCAAGCTACCAATGACTTTCTTCACAGAATTGGAAATAACTACTTTAAAGTTCATATGGAACCAAAAGAGAGCCCGCATTGCCAAG 
5 TCAATCCTAAGCCAAAAGAACAAAGCTGGAGGCATCACGCTACCTGACTTCAAACTATACTACAAGGCTACAGTAACCAAAACAGC 

ATGGTACTGGTACCAAAACAGAGATATAGACCAAAGGAAGAGAACAGAGCCCTCAGAAATAATGCTGCATATCTACAACCATCTTA 
CCTTTGACAAACCTGACAAAACCAAGAAATGGGGAAAGGATTCCCTATTTAATAAATGGTGTTGGAAAACTGGCTAGCCATATGTA 
CAAAGCTGAAACTGGGTCCCTTCCTTACACCTTATACAAAAATTAATTCAAGATGGATTAAAGACTTAAATGTTAGACCTGAAACC 
ATAAAAACCCTAGAAGAAAACCTAGGCAATACCACTCAGGACATAGGCATGAGCAAGGACTTCATGTCAAAAACACCAAAAGCAAT 
10 GGCGACAAAAGCCAAAATTGACAAATGGGATCTAATTAAACTAAAGAGCTTCTGCACAGCAAAAGAAACTACCATCAGAGTGAACA 

GGCAACCTAAAGAATGGGAGAAAATTTTTGCAATCTACTCATCTGACAAAGGGCTAATATCCAGAATCTACAATGAACTCAAACAA 
ATTTACAAGAAAAAAACAAACAACCCCATCAAAAAGTGGGTGAAGGATATGAACAGACACTTCTCAGAAGAAGATATTTATGCAGC 
CAAAAGACACATGAAAAAATGCTCATCATCACTGGCCATCAGAGAAATGCAAATCAAAACCACAATGAGATACCATTTCACACCAG 
TTAGAATGGTGATCATTAAAATGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAACAGGAACACTTTTACGCTGTTGGTGG 

15 gactgcaaacaagttcaaccattgtggaagtcagtgtggcgattcctcagggatctagaactagaaataccatttgacccagccat 

CCCATTACTGGGTATATACCCAAAAGATTGTAAGTCATGCTGCTATAAAGACATGTGCGCACGTATGTTTATTGCGGCACTATTCA 

CAATAGCAAAGACTTGGAACCAACTGAAATGTCCATCAATGATAGACTGGATTAAGAAAATGTGGCACATATACACCATGGAATAC 

TATGCAGCCATAAAAAATGATGACTTCATGTCCTTTGTAGGGACATGGATGAAGCTGGAAACCATCATTCTCAGCACACTATCTCA 

AGGACAAAAAACCATACACCACATGTTCTCACTCATAGGTGAGAATTAAACAATGAGAACAGATGGACACAGGAAGGGAAACATCA 

2 0 CACACCGGGGCCTGTTGTGGGGTAGGGGGAGGGGGGATGGATAGGATTAGGAGATATATCTAATATTAAATGACGAATTAATGAGT 

GCGGCACACCAACATGGCACATGTATACATATGTAACAAACCTGCACATTGTGCACATATACCCTAAAACTTAAAGTATAATAAAA 
AAAATCTGTACACTAAAACTCCAAGTCATGAGTTTACCCATATAAAAAACCTGAACCTAAAATAAAAGTTAAAATATTCAAATATA 
AATAAGTAAATAAATAAAATGACAAACCCATGGCTAACATCATGTTGAATAAGGAAAAGTTGAATGCTTTTTTTTCTAAAATCCAG 
GAGAAGACAAGGATGTCCATTCTCTCTTCTACTCAACATGGTACTGGGAGTCTTAGGTAGAACAATTACACAAGAGAATGAAATAA 
25 AGGTCATTCAAATTGGACAGGAGGAAGTCCTTTTCTGCAGTAACATGATCTTATAGGTATAAAACCCTATAGACTCAACCAAAGAA 

AAATAACTGGTAGTATTGATAAATGAATTCAGTAAAACTTCAAGTTACAAATTTAATGTACAATAATTAGTAGTGTTTCTACACAG 
CAACAGCAAACTATCTGAAAAAGAAATCAAGAAATCTATCTCTTTTACAATAGCTACAAAAATTTCAAAAAATTTCAAAAAATACC 
TAGAAATAAATTTAACCAAGGAGGTGAAAGATCTCTACAGTAAAAAATAATAAAATATGGATGAAAGAAATTGAAGAGGATACTAA 
TAAATGTAAAGTTAACCCATGCTCATAGATTTGTAGAGTTAATGTTGTTAAAATGTCCATACTACCCAAACCAATGTACAGATACA 
30 ATGCAATCTCTATCAAAATACTAAGGACTTTCCTCACAGAAGTAAAATATATATATTTTTTAATATATAAAATGTATATATAAATA 

TAATATATAATATGAATATTATATATGATTATAATATTATATGATTATATACTATTAATATTATTAATAATATATATTATTATATA 
TATTATATATATTATTATATATTGTATATAAATATATATTATATACTATATTATTATATATTGTATATAAATATATATTATATATA 
CTATATATTTATATACTATATATATAGTGTATATATATATTTATATAGTATATATAATATATACACTATATATTTATATAGTATGT 
ATATATATATACTATATATAATACATAAAATATATATACATATATAGTATATATATGAAATATATATATACTAAATTTGCACAGAA 

3 5 ccacatgattccaaacagccaaagcaatctggagcacaaagaacaaagctagatgcattacactacctggcttttaaattttctac 

aaagcaatagtaaacaaaatagcatagtactaacatgaaaacagatccatagactgatggaggagaatagagaccccaaaaatgaa 

tccatacaattatagccaactagtttttgacatatgtaccaagaaaacacattggggaatggaaagtctctgcaataaatggtgct 

ggataaactgaatatccacaagcagaagaaagaaactaggtgcttctctctcccaacatataaaaatcaactcaaaatggattaaa 

gacttgaatataaaacatgaaactaagaagatccttgaagaaaacacaggggaaacaattcatgatattggtctgggaaagaattt 

4 0 ttcaaataagacctcaaaagcacaaacaaccaaagctaaaatagatgaatgggataatatcaagccaaaaagcttttacatcttaa 

aggaaacaacagaatgaagaaatgacctacagaatgaagaaatattcacatactatgcatctgacaagaggttaatatgaaactat 

gtaatcaatgcaagcaactcaataggaaacacacaaataatccaatcaaaacttgggcaaaggattcgaatagatatttcttaaaa 

ggagtcacacaaatgggcagcaagtatatgaaaaaaggctcaacatcactaagaaccagggaaatgcaaatcaacaccacagtgag 

ctatccactcatcccagttagaatagttattatttaaaaaaataaaataaaaagacaagaaaatggccagtcatggtggctcatgc 

4 5 ctgtaatcccagcattttggaggccaaggagggcagatcacttaatgccaggagttcaagaacagcctggccaacgtgacgaaacc 

ccatctctactaaaaatacaaaaaattagctgggcatggtggcacatgcctgtggtcccagctactcaggaggctgaggcacgaga 

attgcttgaactggggaggcagaggttgcagtgagctgagttcgcaccactgcactccagcctgggtgccagagcaaggatctgcc 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaagacaagaaataacatatgctggtaaggatgtggagaaaagtgaactgttatacaatg 

ctatacacttggtgtactactatattatccagcaatcccactgctggatccccctcccccccaaaaatgaaatcaacatatcaaag 

5 0 agttcagatccccatgtttattgcaacactatttgcaatagccaaaatatggaatcaacttaagtgctcatcaacagatgaaacag 

gaatgaaaatatggtatatatacacaatggaatgctattcaatctttaaaaaagaatgaaaccctcaaaaagtgggtgaaggacat 
gaacagacacttctcaaaagaagacatttatgcagccaaaaaacacatgaaaaaatgctcaccatcactggccatcagagaaatgc 
aaatcaaaaccacaatgagataccatctcacaccagttagaatggcaatcattaaaaagtcaggaaacaacaggtgctggagagga 
tgtggagaaataggaacacttttacactgttggagggactgtaaactagttcaaccattgtggaagtcagtgtggcgattcctcag 
55 ggatctagaactagaaataccatttgacacagccatcccattactgggtatatacccaaaggactataaatcatgctgctataaag 

acacatgcacacgtatgtttattgcggcactattcacaatagcaaagacttggaaccaacccaaatgtccaacaatgatagaccgg 
attaagaaaatgtgacacatatacaccatggagtactatgcagccataaaaaatgatgagttcatgtctttggagggacatggatg 
aaattggaagtcatcattctcagtaaactatcgcaagaacaaaaaaccaaacaccacatgttctcactcataggtgggaattgaac 
aatgagaacacatggacacaggaaggagaacatcacactctggggactgttgtggggtggggggaggggggagggatagctttagg 
60 agatatacctaatgctaaatgacaagttaatgggtgcagcacaccagcatggcacatgtatacatatgtaactaacctgcacattg 

tgcacatgtaccctaaaactaaaagtataataataataataaaaaagtaaaaatgattaaggactataataggataagaactctag 

GAAGAT GAT AAAG TAT G CC CAAAAGAAAG CAAT G CT AT AAT AAAAAC AAAAT AAAACAAAA C AACAACAAC AAAAAG AATG AAAC C 

CTGTCATTTGCAACAATGTGGACAAACCTAGAGGACTTTATGTTAAGTGAAATAAACCAAGCACAGAACGAGAACTACCACATGAT 

ctcaggcatatgtggcatctaaaaaagttgacctcaaagagagtttagtagtggctatcggaaactgaggagagtagttgcgaggg 

6 5 ggaggggaacaggttgctcaacagctacaaagttacacttatataggacaaataatttctgataatcgactgcacagtaggttgag 

tgtagtcaacaataatgtattgtgtactttaaaatagttagacgagaggattttggacgttctcaccaccaagaaatgacaaatgt 
ttcaggtgatagacatatgctaattatgctgatttgatcattacacaatatatatgtatcaaaacatcacactgtatcccattaat 
atgtacaattatacatcaatttaaaacaaaataaaatgtattttataaaaattttaaaacttcaaccagcaagtttgaatctccta 
ttcccagttttggtcagccctacagtgtataccaaccaggctggcctggggctgctgttagaggaaagaaagaaacatctggactt 
70 ggaatgaacagatctggaaggaatcctaaattttccaataaagtctctgtattcctttcatcctggtccctacccaggaagcagtc 

tagaggagatgatccttttctaagaacagcaacattcagtaaacaaacttccttactaatgtgtgtggatcaagagatggtgagga 
aagtagagtcagtgatatttttgaatcaattatgagaaggccaccatgctattgctcagtaatattagatgcccatggacagtaag 
attcatcgatggtccgtctttattattaggtcattactgagtggcttttgcaataaaatacaccattggcagaataaaaatattct 
ctaatgcaaaaacatagcatggattgtttttaaggggcacaatagtgtgcttgatcagactggaatagcaacattgtaatctgaaa 
75 aaagctcaacagtggtgaggcatattcaaaagccccaagaggagagtcaacagtcagatccatcagagttgagaggttgccacaac 
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TTATGTAATGACGTCTCCACGCCATGAAACACATGTGTCAGCTTTTGTCAGGAGTCACAGATCTGGCATGCAGCAGGAGATTCTGC 
ATTAGATATATAAAGTCAGGCCCAATCATCCCCTTGATTAGTTAGTCTCATCAGAGAATGAGCCCTTGCCATGGGTCTGTATATGA 
GGAATCCAGGCAGTTCAGTAAGTAGTCAAGATTTGTTTCCACATGCGGTCCCAAAGAAGTCTTTAATCTGACAGACTAGTTTTCCA 
AGTGGCATACCAAAAGGCTGGACCATTGGTAGTGTCCCAAGAATTGGGTTCTGACCATTGAGCAGAGAAACCAAGTCCTCTTTTTA 
5 TTTCTGCATAGCTGGTTCAGAGGCTGAACAGACACAGGAGCCAGTGAACACCATCAGTTTTCAGCTTAGCCAATCCTTCACTGAGG 

CAAGCCCAGATATTTGGGGAAACCTCTGTAAACAGGGTCCAATTGAACTAGTAGTGTTGTTTCAAGCAGGAGAArAAAAGGTTAAG 
TTTCCCCCAGAGAGACAGTTGCCACTCTTACATATAAAGCAGAGATGCAGAAGAAATTCGAGTTGATGCCATCGCCCACCCACCAA 
CCCACCCCCGCATTTCCGCCCTGAGACTAGGATCCCAGCGCCAGGGACCCAGACCCTGGGATTGATCGCACAGAGCCGTGATCCGG 
AGAGTGCGCCGGGGATGAGACGGAATCTCGGGGCCACTCGAGAGCTTGGGGCAGGAACCATGCATCCATTGTCCATCGTGACTGCA 
10 TGTGGAGCAGCTATTTGGCCTGGGAACAGCTGTAGAGAGCGGGGAGCGACTGGCTCGCCACTGGCGCGCCCTGGGGGAACCCGCCC 

AAGGTGCCCTCCTCCCCAGACTGCCCTCCCAGCCTCGAAGACGGCAATCCAGCGCCCACTGCTCCCTGGACTCTGGGCAAGGCCAA 
GACTCAGGCCT G CTCCAG ATTTG AG AAC CCAAAC AACTCAG AGGGTGAGG AAATTG AC CTTGTGAC AG C AAAG AAAAGG C AG ATTG 
GG T TT ACAG AAG T CGAT CAC CAT CA TG G TT CG AGT AG ACCG T CT G AAC C C CTG CAT G AAAC ACT TC CAT AC CT C C ATC CAC CAG CA 
ACAACACAACTGCGCTGCCCATATTTCTCCAGAAAGCTGCTCCCAAGAAGAGGCTCCAGAGAGAGGTCTCCAAGAAGAGGTTCTGG 
15 AGGGAGATGCTCCAGGGGAAACGGAAGATGAGGAGGATGAGGGGATTGTGAGCCCCTCACCTATAGAAAGCAAGGCTGCCCAGTGC 

TGCCAGTTCTGACACTGAGGATGTGACCAAGAGGAAGGGCCACAGCTTCCTGCAGCACAAGAGGTGGAATGACCTGCGCGTTCTCA 
GTTCTTGGCCCTGAGGGACCAGGTACCCACCTTGGCCAGCTGCTCTAAGGTCCCCACGGTAGTGATCCTAAGCAAGGCCTTGGGAT 
ACTTGCAAGACCTGGCGTGAACCGAGAAAAAGATGTCTATGGAGAAAACGCAGCTCCAACGCCAGCAACAGCAATTGCAGAAATGA 
ATTG CGTACCTCAGTGG CTACTAACTG ACCAAAAAG CCTGACTGTTCTATCTTACAAAGACAC AAG TTTATTTTTTG ACCTCCC CT 
20 TCCCCTTTAGTAATTTTCACATTTTGGTTATGACGGGACAGTCTTTGCAGTAGGTCCCAGAATGCATTGCAGCCAGTACACACAGA 

ATAAGGGCTTGCATTCTTGGAAACCTTGAAACCCAGCTCTTTCTCTCCCCTGACTCATGCTGTGTCTTCTCTGGCGCCTTTGGCTT 
CTCAGCAGATAGCTGACTGAGGAGATTTGGGGTCTGTTTACCTCACTAGCTCCGAAGAAAAGGCTGACAGATACTATGCAACAGGT 
GGTGTATGTTGTCGGGGACTCCAGCCTGCATGAAATCTCACACTCCGCGTGAGCCTTAGACTAGGAAAGAATGCTCCCTGGTATCT 
CTGGGGTGATGCTAGAATGCTCCCTGGTATGTCTGGGGTCATGCAAGGACAGCTGGGCCTGGACAGCACTCTCGCTGTGGCTTTTT 
25 TTTCCAGGAGACACACAAGCTGTCTTGGGTGATGACAAGCTTGAAGATTTGATCAACATGACCATTGCTTCACTGTCAGACACTTT 

ACAGTATCTGAGGAGTTGGAAACCTTTAACGTATATATTGTGATATTAGCTGACACCTCTCCTTCCAGTTTCAATGCTGAGACCCT 
GAGAACATTTAAAGAGCTTGCACTCTAGGTTCGTTGTCTCAGAGCTCTCTGGGCCTTCTCTGATGAAGGGACCTTTCTGTCCTCAT 
GAGAGACTTTTGTTTCATTTTGCCTTTGTTGTGCAATGGGCTTTACAGCATCCTTTCCCACAGGTTAGAAATGTTTCCCCAAGTTA 
CAGGGAAGTGGGGATCCTAGCCTGGGGCCTGAGGAAATCTTGGAGTCCTGGCTCCTGAACTTGTTCCCTGTCCGAGTGGCACTTGA 
30 GGCCACCCATCTTATAATCTCTTCTCAAGGCAGATGTAAGTCACCTCAGAAGGGAGAACTGTACCGCTTCCTCmTCCATGAAGC 

TCTCATCTCAATCTTTGACTGATGAGTGTGAAATTCTACCGGAACCATGCAAACACGTCCACCTTGGGCATCTCCAAGGAACTTGT 
GGGGTCTGCAGCATACTTGGCTCCCTACCAGCCTGCCATGAGTCATATTTCTTTTCCAGAAGGTGGACTTGCTTCCTGGTATGTTT 
TAAAGGAGCCTGCAGGAGCTCTGCTTAGCCAATCATGATGGATTTTTGCCCCAGCTGGACTCTGCATGTCCAAGGAGAATCCAGGT 
ACAGCCTCCATTCCGGGAAAGACATCCAGCCCAGCAGTTGTCATGTGGGTAACCTCAGGAACCCCTAACCCTGTCCTGGAAAAAGG 
35 ACAAGCCCCTCCAGAACTCTGCCCAAAATAGCAGGTGCTTGATGGTTCTGAATTTGGAAAGGGATGGGGGGTGATAAGTACTATCT 

GTGGCTCTGGAAAACCAGCTGCTACATTCAAATCTATTTTCCATAATGGTTTCTTTCTGAGGTTGCTTCGTGGCCTCAGAGAATCC 
CAGAGGATGTTTTGAAATAGCCTCTCTACCCTTCAGGAGCATGGTAGTTTACAGGAACCAACTGACTTCTGGAACTGTCTATGGAG 
GGAGAACAGGCCAGGTGTAGGTTACTAATGTCCTACATGAATAGCTTGGTTTTATAAGCTGCTGTTGGGTATTATGTTGGGGCAGT 
CTTTTTAATATATTGTATTTTTGTACGCATTTTGCAAAGTGGAGTTAACTGTTTTGTAAAAGAAAAAAAAGAAACCCTTGGGTGCT 
4 0 TCTTCTGTTTCAAGGGTCTGATTTATTTGGAAAGGCAAGTTTATCTGAAATTTTGTATTATTGATTGCCCAATTTTAAAATGTTGC 

CTTCTGGGACATCTTGACAAAAAATATTTCTCAAACATGAAGAAAATAAATATAATAAAAAAGAAATGTCTGTGGGATCAGATGAC 
TGTTCTTGATTTTACCGTTTCCATTTCATAAGCCAAGCTTATTGACCCCTTCCTACCTGCTAGTCATTGAGTCTGAGTTGACCAAC 
TCAAAGATGGAAATATCGAGCCAGATGGTAACAAATTCTCCATGAATCGATTGTTCAGTTTTGACAGAATCCCAATTGCAAGCCAT 
TAGCTGCTTTTCAAAAGGGATGTACCCTGTAGCCATATTAGGGAGGCAACAAGTCCAGTTCCCCAAGGGATCTCTCTGGGTGTTGA 
45 CTGCTTCCCCTTGCCAGGTGCCCCCATCGGCAAAATCATCAGTTACACAGATTTGTCCTGTATGTAATATTCAAGGAGTTGATTGA 

GGTTCTGAGCCTCTTTTTCGGTGGCAGGTTGTATGAAGAGACGTCAATTTTTTCCTGTTAGAGGGATCTAATGTTGTGAATTTGCC 
TGCTTAGTCCCAAGAGATTACTTGGCAAGCAGGCCCCTGTATTTGGGAGCATAAATCAGCCACCCTTGCTGACAGATATGTAATAA 
CACTGCATTGAGGACCCTTGAGACTGAGACTTCTAGCCGGCCAGCTGACACAATTATTATGTATATAGTGAAAATATTGAACATTA 
GAAGGTAGAGACACTAATGCTAAATCCTGAGCCAACCACTGCTGACAAATCTCATTGGAGTTTGTTCCACTAACACTTCCCTCTAC 
50 CTCTGTCTCTCTGTGATGGGGATGACTTTATATGAGACCTGTAGAATGAGAAATTACAAGCATATGACCCATCAAATCCTGCCATT 

TATAAGTAGAAGCAACAAGAACAGTTTATTCAACTTTCCCAAAGGCGTCCCTGTACAAAGTCATATTGGCTTCCAAACCCCACTGT 
GAACCATGCCCAAACCCCAACAATTGCTTTTCTGGACTTTTTTCCCTTAAATGAACTCAGACCTAGAGTTCACTACAGGAATTTCA 
GGGGTTACAGCAAGAGCTGTTAGGGGATTTCCCTATGTCCAGGCCAGAATGTAGGGATTGCAGGGGAGTCTTGGGATGAGGCGAGG 
GGTGGGGACTGTAAGCCTTTTTTGTAATCCCTCTGGCTCTTTGCCCCAGCTTGTATGCTAAATCCTCTCCTGTGTACCTCCATTTG 
55 TGCAGAACTGTAAGGGCTCAGGGATTCTTCCATTCTGTCCCTTGATTTCCCCAGCAGCTCTGCTCCACAGTCTTGGTGCTTTCATC 

TACCTCATACCTATTACCCCTTCCCTCCACTCCCCAGAAAATCAGATAAGATAGTGTCATGGGAGATTATATGTAACAGTTCTGTG 
AACATGTGAGTCCGTCCCTTTCCTGAAGTACCCTACCATGCATATGCCTTTTAGTCTGTCTTGAGGACAGAGAGACTTCTGGCTCA 
CCACTAATCATCTTTCTTCTTATAGCACCTGAAGTGAGAAAAGGAAGAGAACCAGGAGTTAGGAAATGCAGAGAGAGAGAGAGAAA 
AGACTCTGTCTATACTAGTAAGCAAGGCATGTTTGCATTTGGTTTCCAGTAGCCAGCAGTGTGGTTCAACCAAACAAACTTCAGAT 
60 GGTTTTTTTTCCACTGAAAACTCTATATCTTCACTGCTGACGCCACTTATTCAGGTTTGGCAAGTCATTGACTCAGCACCATGACA 

TCATCCCTTCTTCCTCCCATGCAGAGGAGAGTGAACAACAACCAAACCATGATTCAAACAGCTTGGTTTAATTCTGCATCCTGCCC 
CTCAGCTTCATTAATAGGTAGGAGAGTGAGTGGGGAAGGGCCTTTAATGCACTTAGTGCCAATCCATTCGGGAAAAAGCATTTGCT 
CTCCAATCCCGAGGAGTCTTCTCATATCCCCTAACCAGGCCAGTGAAGCACCCTTGTTTTATCACTTTCCAGAATGCTATGTTTCA 
TCTTCATTACCAAAATTGGCAAGAAATGTGAAGAGTTTGAGACTGTACCCTACTTGCAAGCTCACAAACTAGCATACCTCAGTTTC 
65 ACAGATGTTGGCAGAATATATGAGATTCTTGGGTCAGAGTTTGTTTTGGTTCATGTTTGCATTAATTCCCCTTGCCCTCTGCCCCA 

AATCACACAGGAGAAATGAGGAGCAGCCAGTCAAATGTTGACATACAAGTATTCTTCAAACTATAGTTAGAGACAAAAGCTGTTAC 
AATAAATGTAGAAAGGCCATGGACAATTATCTCAACAATATCTGACCATTGTTTCTCCACTATCTTGGCTTCTGACAAAGTTTGCC 
ATTAAGTATGTGTGTTGATTTTCTGGATATCAGGGCTGAGCAAGGAAAAAGTCATGACCATTAGATGGCAGTAGCACACAACATGC 
TTTATTTGGTTGGCCCTTTGAAAGGTTTCAGGAGAGTGGAACTTCCCTCACAGCAGGAGACCTTCCAGAGGCAGCAGCAAGAGGCC 
7 0 ACCACCCAGAAGAGGAAGAGTTCAAGGCAACTTCCAAAGGAGAGAAGAATTGGACAGGAGGCTCATGTGTCTATGGGATGTTACTC 

AGCAGCCAGGTGTGGAGTCTCTGTGTCAGAGAGTTCCCATGGGCATCAGAGGCTTGGGGCTTTTGTCCAGCCCCAGAGTATGTCCT 
ATCTACGGCTAGCAGATGGTGTGTCTGGTTTTACAGAGGGTGCAATGTGGGTGGGTTCTAAAGGGCCAAAAATGTGCTTACTGGGG 
GCCATATTTAAAGCAATTGGGTGTGTAAACATTTGATTTTAGTTCCAATGAGCTTTGAGCTAATGGTCTTAGCTGTCTCTGAATAT 
AGGGAACAAGATACAAGGCACCATCTAAAGATATTAATCCACTTATTTAACAGTCCATGCCTTGGCCCCATGTTGTTTTACAATCT 
75 AAGTTGTATGCTATTTCATGGAGTCTCAGTTGGGAGCCAGCGATGAAGCATCCTCAAGACCCAGAATGCTATAAGGCTACAAATTA 
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GGATTTTAAAAGCCAGTTCTCAGCCAATCTGCCCACTTGGGCAGCCAGTAGAATAAATTTGAAAGGAGACAATT1TGTTTTGACCA 

gtccgtttagtc aat agagtggcatttatatcccctttggtacatgaccccagctatctgtaaaacttggtgttatctacgcacat 

GCAGGAAGATAATTTTAGCAAGCACACAGCCCCTGTGCCCTGTGACCCCTCCAGCAGCCTGACCTAGGGCTATGCAGTTATCTCAC 

ACCATGGCCACTAAAGTACAGTGAGATTCAGCAAAGAGTTTCAGTCCTTGGGCTGTTTATCTAATTrCTGTGGGTAATTCCTGCAA 

CATGGCTATGTGTTTCTCTTAATTGTGGTGTGCTGTTCCACACATATGCTGTTCCTACTGCCTCCAAAATTAGTGATCCTAGGGAA 

GTTAGTACCATGAGGAACTATTTGGAAAGCTCATTTGTGACATTGGGGAGTCACATCTAGTGTGGTTTGGTGGCGGAAAGTACTTG 

AGGGAGGGGGTTCCACTGTTGAATAAAATTCTACTGGAATTTTGCACCAATCCCAAGTGCAGGAAATATTCTTCAGGGTTGGATGA 

GGAGAAGATTGTGATAGGGAAGCCATCTGATTCCTTTACAGGACCTCCAGGCTCCCTCTGCTGCCTGTATTCTCTGrGTTCCACTG 

AAGGGAAGTTCACATGGCTTTGTGAAGTTCCAGAAGTTCCAGGTTGTGTTAATAGGAGCAGAAAATGGTATAGTCAAACAAGCTTG 

TGTTATCCACCTTGCATTCAGCACCTGGGTTAACTAAATTTGTCGTGGGCTCAGCCCACCATTGTCTATACATTTATGTGAGATAA 

GCCTCTGGATAAGGTTGTTGAATGTCAATGGTTAGGGGAATCGGCTCATCTAAATAAGTGAGGTATATGATGCAGCGTTGCCAGGA 

AAGAAGTATTACACTATGTTTTCTAAAATCAGGTTGGCAGAAGCAAACCCTGCATTAGGTTAGATTTACCATCTTATATGTTGCTG 

TGGCTAAGGCTATAGGCACGTTTGGTGTAGTCGGCAATTGCATGTTCCTCCTTGCTGTGACTGTTGTGTGTTGTGCTTGAGTTTCC 

TGTTGATTGCCAATAATAAATAGCATTGATGTGTTCCCATGAGTGTGGGATAGGTTTTGCAGGTGTTATTGGCAGTCCAAGAAGAA 

CGTTGTTAGTCTAGCCACACACCAAATTAGATTCTGAATTATGAGGCACTCGCATATGAGTGAACAAAACAGGTAAACCAAGrATT 

TTTTAAAAAAATAGATATCAGCTGGGCACAGTGGCTCATGCCTGAAATCCCAGCACTTTGGGAGGCCGAAGTGGGCAGATCACGAG 

GTCAGGAGTTCCAGACCAGCCTGGCCAATATGGTGAAACCCCGTCTCTACTAAAAATACGAAAAAAAAAAAAAGATTACCCGGGTG 

TGGTGGCATGCTCCTGTAGTCCCAGCTACTTGGGGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGGCAGAGGTTTCAGTGAGCC 

GAGATCACGTTACTGCACTCCAGCCTGGGCGACAGATCCAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAGATATCAATTGTATCA 

AGGCATAGGTCCCTTTTATGTTCCCTTGTATTGCAACATTATTGTGTTTCAGTGGGGGACCAAAAGCTTTATGGACTCCATTTTAG 

CGGAAACTTTCATAGGGAAGAGGTTTGTATACCTTTAATAACCTCAGGAGTGGCCCCTTGGGAGGTGGCAGTGTGACTACACCAAT 

AAATTTCCTCCCAAGTACTCATGGACATAAAGTGTCTACTGAGACACTGGAGACTACTAGAGGGGGACGGGGGAGGGGAGCAAGGG 

TTGAAAAACAAACTGTTGGGTACTATGCTCAATACCTGGGTGATGGGATCATTTGTACCCCAAACCTCAGCATCATGCAATATACC 

CAGGTAACAAACCTGCACATGTGCCCAATGAATCTAAAATAAAAGTTGAAAAAGAAATGACAAGGCATAAAAATGTTTTAATGAAG 

ATGAAAACATTCCTCCCAAGTTAGTTTCATTACATGTCTTCTCATTATCGTTTATGTCTTCTGTAGGTTTGGAGTGTGTATGGATT 

TTTAAGGAGCCCTCAGAAAAGTAACATTGGGCAACAACTGCCCTCAAATAGTTTCTAAGTTTTTAATAACTGTGGTTTTGGACAAA 

TTTCACAATAGCTATAAGCAAATAGTTATCAATGTGGGTGGAGAAACTCCCATGCAAACAGTAGTTAGATTTCTCCCTGAGATCAA 

ATATGTTTCTTGTAAGAACTGTCTGTGCTGTGACACCACGAGCTATGAGTTGTTCACTGTGGGTAGCCAGCATTGCAATTGCTGTA 

GAGTTCACTTCCATTGAGTGTTATGTAAAACTTGCAGTTAGTATATTAAGATTAGGTTAGGGAAGAATTCCCAAGCTGGTTGTTTT 

GTGTGTGTGTGTGTGTGTGTGATTTTTTTTTTAAGAAATGTCTTGGCCCAGGTAATGTCATGTAGTATGCATTGCCTTAGAAGCCA 

ATAATTGT AAAGG TATACACTG TGGGTGTCGATTGCACTTATTATAATTC CAGGGATAAG AAAAAGCTAT CATTTTATCT ATG CAA 

TCCCGTAATGGCTTGTGGGTATTGTATCTGGATTATAGTATTAATAACAACACCAATCACAAGCATCCTGGTTGTAATATTTGGTG 

CATACTATCTCTGGGCATTCCTTAAACGAGGCTCAATAGATAGTGGCCCATTGCTCCATTTGTTTAATGGCACATGAGTTAATAAT 

AGTGGGTATCATCTGATGTGAAGGAAAAGGCGGCCCACAGAGCTTAGAAGGCATCTATGAGTCACAAGTGAAATTGTACAATCTGA 

CTTAGCTGGAAGGATGTTACTAAGTGGTAGTAGAGAGAGGAGGAGAAGTGCTAACCTCAGTGCTGATGTCTGTGGACTGACCCAGT 

GAAATGGGAGCATGGTTCCCTTTGTTCCCAGTCTGACCTATGTTGGGTGTCCCTGTGGTGTGTATGAGGCATGCTGTTTCCATACA 

TACTCTGCCAGCAGTAGGGTGTGGATTACCAGGGATAGGGTGATCCACCAATCGAGGTATAATTGACATTGGTGAAGGTAGGAACT 

TTCTCAGGTAAGGAAAGGGCAGAACAACAGCATAGGCATAAATGTTGGAGGTCATTTGCAGCCAGCAGTAGGGAArCTGATTGTCC 

TCTGGGAGTCACCCAAATGGTGTTACCAGATACAAGGGTTGTTGGTTCAATCTCCTGGGTGTCCGGAGCAGGTCAAGGTTTGTTCC 

ATAGTGCCCTTAGTGGAGCAAAGTACATGGGCAGAAAATGAGGATGCTTCCCTCTCCAGATAGTGGTGGGTGGTTTGCTAGTTTTA 

TGCTGGGTAATGAGCAGACTAAGACTGAGAATGCACCCAGAGTGAGTGGTCCATGCCAGATCCTTGTCAGGATTGAGAGGGGAAAA 

AAATGGC CAGGCTCTGG ATTTTCT ATG AGGGAGAAGG AAG AGGTG AAAG AGCC AAGTTCCT TTG CTGTGGGC AGTCACTT CAGGGC 

CCCCATGTTCGTGAATACTGGTAAATCATGTTGTGTCCAGTGGGTACATACATTACCAGAGGTTGCAGCATCTCTGTTGGTGGTCT 

CCTCATTTGCTGTGAATTAAAATATGGTGCATTTATGCCAGAGAGGTATGGATTTAATGTAAGCATGACTATGGGCAGTATTTTTG 

GCTACGGGGAATGCTATTGTCCTGCATGTTCTTTCAATATCCCTTGTTTTAAAAAGCCCATTGTGTCATTCTGTGACACCTGCTAC 

TGTAGGACCAGAGAATAAATGAGAAATCCAAGCAGTGTTCTTTGGTAATGCCTATGGTTGAATCTTCTTTGCAGAGAAGTGAGAGT 

CTTGATCTG ACTGGAT AACTTTGTGTAACTTTTGTACTCCC AAAGG CCATACAAACTATTTTATCAGTTCCTCAATAACATTAGCA 

GAGCTTGGTGCCTTTCGTGGGTAAGCCAAGAGTAAGCCTGTGTAGGAATTACTACATTGTTGTGGCATATGTAATAGTTCCTGCTG 

CTTCAGAGAGGGGCCCAATAAAATTGACTGGATTTGCCAGCTCTGATATAGCCCTTCTCCTGTGCAGTAGGTCCAAGTCTCTAGAT 

TTCTGGTCTATGGTACGGTCCCTAACAGCTTCATGTAAATGTCTCTCTGCTGGGTCTATTTCTCATTAACAGTTGATTTTCATGGT 

CTCATGATGCCCAAATGCCCTGACCTCTCCTTTATAGGGTGAAGGGTAGCTCTTACCAAAGTTCTGCTGTCTCCCTTCTTTTCAAA 

AGGATTAACTACTTTGGTACTTTAGCTAGTTTGTCAGTTTCCAGGTTGTATTGTTTGCTGTGAGCTGAGGTATGGTGTACAAAGAT 

GTGCAGAGTGGAGGCCAATGTGCTGATATTTTCCCCCACATCTCCTTACCCCAAATGTGTCAGCCTTGTATGTTCCAGCCCTGATT 

TTGTCCAAGTCCCAACCCAATAGCCTATTAGCCACTGACCAGGAGTTGCCAAAAATGTGAAACTTAGTAAAATGTTTGTCGAAGGC 

CT TCTCT ATTTCTAGGGGTGTTGCACACAGCCTGGCCC ATTGGG CACTTTGGCCCATCCCCAT ATGGAAGTTGG AGT ATTTG AATA 

AGGGTAGTAGGCTGTTGCTGTCCTTTATCTGACTCCCTTATACCCTGTGCTCACTCCATTGGTAAAGAAAAACATTAATTTTCTTG 

TTATGAAAGTGCTGGCCATACTCCCTCCATTCCCCAATGAGCAAGAGCCAGGGGCATTTCCAGGGGTTTTGGCAAGTTAACCTCAC 

TGACAGAGTATGTGGCCATTTCCTCACACAGTAGTGACACTCCAGGAGGGCCAGGTGTAGTTCAATCCTGTAGATACCATTTTCAT 

TTTAATAAAGAAGCTTCTGTTGCTGATCCAATTTTATGGGCAGCTCTGTCCATTACCCAGGGCATAACAGGAATCTCGGTCCATAG 

ggtaattttctctgccccaccagggcttcagttttgataagtgccccatatgctgccagtgggtgtctgtctagtgaatactttag 

GCTGAGGCTGAGAGCTACTTACACCAAAAGCCCATGGGTAGGCATTTACCTGTCCATTTGGTCCAGAGGCTCCAGGAAGCAAATTT 

GGGAGCAGTGGAAACTTATAATTGCAAGTCTTGTCCTTGGGAGCACTAGAGGGAGAGCCAAAGTATTAGCCTCCTTTAGCTCAACC 

AGTGACTGTAGATGTTCAGGTCCCTACTGAAAAAAGGAAGCTTTACAGGTGTCTCGATAGACAATTCAGCAAGGGTCAGCAAATAT 

TGGAGGTGAGGAAGGCATTGTGCTATAATTCCTAATGAATGTTGGGGGTTCTTTACTGATGTGAGCGGTTTAAGCATGAGGAGCTT 

GTCTTTTATCAGATTGGAAATAGTCTGAACACTATTTCTGTCCTGTCAAAGTGTAGAGATCTTATTCCTAGATTTAGACTGCCCTT 

AGGAATCGGCTCAGATAATGGGCCAGCGTTTGTGGCTGACTTGGTACAGAAAACAGCAAAGGTATTGAGGATCACATGGAAACTGC 

ATGCTGCCTACCGACCGCAAAGTTCTGGAAAGGTGACCGAGTGTGGATCAAAGACTGAAACATAGCCCCTTTGCATGCACGGTGGG 

AAGGACCCCAGCCCATCATCCTGACCACTCTCACTGCTGTGAAGGTAGAAGGAATCCCGGCCTGGATCCACCTCAGCAGTGTAAAA 

CCTGCAGCGCCTGAAACTTAGGAGGCAAGACCAAGACCGGATAACTCAGGCCGTGCTCCGCCTGTCAGATAGTAAATCCCAGGTGA 

TGTACCTGCTGTCAGCAGATCTAGGCTTTCTTCTTGGACACCTTATACCCACAGTCCTCCAGGTGCCAAAGTAGGGCATCCGTTCC 

CTTGGCAAACCCGACTGCTGTGGGGTGTCCTAGCAGAAGGTCCTCGACGTACTGGAGCAACACGCACCCTGGGTCTCTGGCAGGAA 

ACTTCTGGAAGTCCCGAACCAATGTTTCCTCGAAGAGATGGTGGGGGAGTTCTTGAACCTTTGGGGAAGGCGGGTTCAACTGTACT 

GAGTGGTGACACCCGACCCCAGATCTTCCCACTGAAAGGCAAACAGTTTCTGGCTCTCAGGGGCTAGTCTGATGCTAAAGAAAGAG 

TCTTTCAGGTCCAAGCAGGTGAACCAGCTGTCCTCAGCTGACAGCAACCCTAACAACATGTACAGTTAGGCACTGTTGGATGTAAA 

CTCACTGTAGCTTGATTAACCAAGCACAAGTCCTGTACTGGCCTGTAGTCCTTGGTCCTTGGCTTGGGAACAGGCAGGAGGAAAGT 
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gtagtattctgaggtctgaacaggcaggagtggaaaaacacccttccgagttcctagtgtagccttcaaattttacagacttatac 
cttacatggtgtaattgccaatccactctcagtgagaggtggtttactgagggttgtgatcaactgtgaaacagagtcttggtcag 
gttctgcgaggaggatgtcaccgatataatgccaaagcatagtttctggtgaaattgaggggcaggtgtctatgtcctgttggcaa 
tgactgtgcaattggagggctattaagtatcccccaaaaagctagcatcacaatgaagatgaggggaaacaaataccccaaaagca 
5 agtgggtaaaggcgtactattgactctcaaaggtggaagtgaaatgtgtttgactcaactgtgaaatttttactaaacagaacatg 

ttagccaagtctacaactccagattcaaattctggtggctttagatgccctggattaatataaacttaccactgatgttttgaatg 
acacccattaaggcaacaatgtcctatacaggtgctctaataaaggaaacagccctgctgaactctctatggtctatagtctccac 
tgattagtagtgtctcttagggcaggccatatggggaattgataggtgaggtagtaggagtcagtgttccttgtttatctatgtca 
cctgtgacaggccataatccttcagtgtcctgcttcagcttctgctgtggtatatgaaccacctgaaccaggaggggcaggttaac 
10 tggttccctccgggaagtgcccaccagtagcataaaaaccttagtcttatgtcatgagtttatctgcggcctcaggaggtctcttc 

caataatggggaaatggataatcttggaggggaggcaagcaggacagaagcatatttttagcaaaactgagccaattttaatagtt 
aagaggggaattatccctttaattaatccctttaattaacccccttccaagcaggtagcctacttgccaggagggggttcctttta 
aagcatgtgtgtgtgttggcattagggagatttgggcacccctgactgacagagttagccagtgttgtttgtcagtgcccaagcca 
cagttaatatggtgaaagggcaactgtctgtcagaaggggccttccgacactgcaggatccctgtgtgagagaagattcttagcca 
15 tttggcaagcatcagagacaggtgtggaagataaggttacctccaaagggaaagccagctggggtgggagggggtcgtaatctaac 

cctagtaagtattgcaattgctccaaacattcaccagagatcatccaatttgggaccttcttgtgccttagggtctaacataacct 
cttttcgtcatctcgtggttgatgcatacatgggatcctggccacaggtggtttgtttggcccaggaggggcagcctgagtggtga 
tagtaactttgatttaggccaggtagggtattatagtgttagcaggcagcacctgactctgagtttgtctttcatgagtttctatt 
aaatccagtgcagctatggtctcttgaattgttttagcagtagccaccatgcccagtaaagaagattttcccaggagccccgcccc 
20 ccgaggaacaattgagtggactcaggactcaattcagactcctccagtcttgtcaagtcatcctgccccacctcatttgttgcctc 

cactccaacatgtccaactggtggaggagatgtttggccttggctaaccttttccctggacagtcttcccaggccattatgaggtc 
taatggtgggcagtcttctaatccacaaaaatacacatcagcaataaagatgtgaacagaggtccaatgtggcttcttcccaaatt 
ctgctctaattatacaggttcctttagtggggacacaatttttccatcatgtactatcgctcctaattgtttaatttcattcccca 
ttaggtggaatcagttccctgccagatgcattctgtagagccaggcagccccttgtttatttggttcttggcctgggtacttaagg 
25 agagactggggctcgggtaagagagaggataggactcctcctctgagcaggaacagacccttccttcttggctctccctttttttc 

TTTTCCATTTTTATTACTTTCTGGGTGGCTACAGGCAAAGCAGAGGGTAAGTTTTCCCAGTCCCTACCGTGGTGACACTGTGCTGC 
CTTTTCTTCTGGAGAGCACCTATTCTCCTCTCCAGGGACCTCTTGTCCAAACTGTCTCTCCCAAGAGTTTGGGCTCTTACCTCTTC 
TCCAGGTGGCATCCTGGTGATAAATTGCTGCCAGCAAGGTCAGCACATGCCTCATGGTTAGGAATCCTTCTTCGACCTGACAGCAA 
CCTCCTGTAGGGTTCCGGGAGGGGTAGGAATATAAATTTCTTTGCCTTCAGTCACTTTAAGTACCACTCTAGCTAGCrTCAGTCCAA 
30 AGGTTGAGATATTAATATCCCTCTGGAGAGGGGATAGCATGATGACAACTGCAACATCATAATTGAGTGTAACAACAGTAGAGGCA 

TGCTACCTGCTTGCAAAGGCCTTTCCACCAGCTGCCCTTAGGAGACCAGCCTTGGCCTGATGTCTCTGCCTTATTGGCTCATTTAC 
TTGCCTATCTGTCTCCGGGGAGGAGGAAATCCTCACATCTCAGACTACCCCAAATCCTCAACCCAGCCACAGGGAGCACTTCCCAC 
CATAGCCTGTTATGCAGTCCAGGGTGGTTCACCCTTATTCCAGAGGCATGCACTCCCTCTCCTTTTCTATTCAGGTACACAGGTGC 
ACAATGTCCAATGTCAACTGAGGGGGGGACCCAGGTAAGTGGGCTGACCTCCTTCCCAAGTACCTTGGCATCTAAGACCCCAAAAG 
35 TCAGTTCTAGTGGTGTGGGTTCACTCAACTACTGGTGCTACCTCTGGGCCAGGTCAATGAGGTATAGAAGGAGACTGCAAAAAGTA 

TATTGTTGCGGTACAGCAATGAGCGATGCTAAGCAAAACTGCTACAGAGGCATTCTAAATGTAGAGTCTGAGCACTTAAGGCTGCC 
TAGGACTG AT TTTT CAATTGATTGTCCTACTGACTGGGTAG ACGCTATG CCAATTTCTTGTT C ACGAAAAT CCCAT C CT CCTCAC C 
ACTTGTGGTGAGTTCCAAGATTTCTGGGCTGATCAATGAAGAAGACATGACCACGAGGTGGCAGTAGCGCCCAAAAACATTTTTTT 
TTTTTTTTGAGAAGGGAGAAGGAGTCrCACTCTGTTGTCCAAGCTGGAATACAGTGGCGCAACCTCTGCTCACTGCAACCTCCGCC 
40 TCCCGGGCTCAAGTGATTCTCCAGCCTCAGCCTCCGAAGTAGCTGCGATTACAGGCTCCCGCCACAATGGCGGGCTAATTTTTGTA 

TTTTTTAGTAGAGACGAGGTTTCACCCTATTGGCCAGGCTGGTCTCAAACAGCTGACCTCAGGTGATCCACCCGCCTCGGCCTTCC 
AAAGTGCTGAGATTACAGGTGTGAGCCACCGCGCCCAGCCAAGAAGCTTTTTATTTCGGCGGTGCTTTGACAGGTTGCCAGAAAGG 
GGAGGTCTCTCACATCAGACCTTCCAGAGGCAGCAGCAGAGGGCCACTGAGCAGAAGGGGAAGAAGGCAAGGTAACTCCTGGGGTA 
GAGGAGAATAGGAGAGGGCCTTATGTGTCTGGGCGATATGACTCAGCAGCAGGAGAGGGAGTCTCTGGGTCAGAGGGTTCTGGAGG 

4 5 CAAGCAGTGGCATGGGGTCTTTTATAGCCCCTGTGTTTTCTTTAAATGTGGCTAGCAGATGTCAGTGCAGTTTTGTGGGGCATGCA 

AGGCAGGCAAGCCCTAAGTGGCTACACATATGCTTACTTGAGCTATATTTAAAGCAATTGCATATGTGAAAAATTCGAGTTTGGCG 

TTGGCAGGCTTTCTGCCTGCTGTGAGGAAGTATAATGGCAATATAAAGGCTAATATATGGAGGTCATCTTTAACCCACTGATATAA 

TAACATGCCACTTAGTCAGCCACTCTGATTAATCCGACTAGCATGGTCTGAGATAAAATCCATTCAATCTGTACTGTCAACAGTAC 

TCTAAGCAGCAAGGTGAGATCAATCTGCAACGTTAACCCGAACTTAAAACGTTAAGCGCACACGTACAATACTACTGCTCCTGAGT 

5 0 TTTTATCTAAGAGAAATGAAAG CATAGGTCCACATAAAGACTTGTATGTGAATGTTTATAGCAGCTTCAATTGTGCTAGTGAAAAA 

CTGGAAACAATCCAAATTACCATACAATGAAATACTATACTATGACAAATAGTAATGAACTATTGATAGAAATAACAGCATGGGTG 

aatctgaaaataactacgctgattttaagaagacaaaaaagagtatacagtgtataattctatttatataaaattctataaagcac 

AAACTAATCTATAGTGAGAGAAAGTAGATCAGTGGTTGCCTAGGGACAGGGATGGGATGGGGATGGGTAGGGAGGGAAGCAACATA 

aaggggcatgagaaagccttaggaggtgatgaaaatgatcgtcattttgaatgtggtaagggcttatgattattggtaaggagtta 

55 TGCTTATAAAATATAAATAATTTGTATTTTATAAATTATATAAATTACATATAATTTCATTTAGTTTTAAATTTAAGGAATGGCAA 

tatgtcttgcatcaaagaaccctcaaaacaacaccttaagtactgcaaagtctttgacgatgtatttgccagttaacttatcttta 
aacatcaataataaataaaaatggtcaagacttatttgtttctatgtgtttattttagtgtgctattgctttttcacattctgggt 

CATATTTTCAAAGTATTATTTCACATTGTGTAAATGTATTTTTTTTTCACTATTAGTAAAGAGCATCTCAAGTAAGGTCCTACTTT 

CTACTTTGATGGTATAGGAGCATGTTTGACTCAGATATGAACCACTTGTGGACAGAGTTATGGGTGAGAAATCTGATATTTAAGGA 

60 acactctggattagtttccactggtgagaaaataaaaaagtgatgagcactttttccaaataccacgtgatgaatcaagtactcaa 

ACATGCTAACTGCATTTAGACTATTCTATTACCAAAATATTCCAATCAATGCCTGTGGACAGTTTGTAAACTGTCATTCCCAATGC 

CTCCTCATTCTTCAAGTTCCCACTGAAAGGTCTCATAGCTTATCAGACCTTTGGGGGAAGTGCTTTTTTTTTTTAATTAAAAGTTA 

AGTCATGTGCAGGGCAGAGTGAGGCAAAATGCAGCCAGTGGTTAGGACCTAAAGACCTCTCCTTCACCTGGGCCTTGAGAGTTTGA 

gagaagctcaggaagaaaagccaaccatctgagtccagtgggctttgaagcagtggtcttgcatctgtacatgtgggataaatgat 
65 gtgaaaaccattaactctgctgctgatccagctgcagggaaaagcatttcctctgatcaaggtgaacatctggctggtggacctca 

ttttgcaccaggtcctgatcgatgagctgagcctgagtccacagttcacctgatggagaactcagagtcaaagcccaggcccaagt 
gaggctgtctgactgctgcttgagggcctagggaccacacccctggagtcaggagggcagaggtgaggatgacagtggaatggcca 
gaaggtaaagatacatgtgaatattctatctccattaggtcacatggatgaaaggcaagagaaaagtagcatatacatttttgaga 
agttaaagctgataggacacaaagatggttgattgttctacagacgtggaaggcaggggcttaggtcctgtaaagtcccccactga 
70 gcaaataactgagacagtacttcctagtgatgcattctgctgtcaaacagtgtgaaattttcctggagaaggctcaggccatcagt 

ccctggtccatcttctggccccacagagatgctgatcgaacaccctccacagggagagcattgcacaagtgattccctttttagaa 
attcttctaagccagtcagaagaagacaagcttgcagatggaagggaatcagaacctgggcaatatcttgtagtggccgagctatc 
cctgtgtgtggtttggagtgttttcactaagacaaaacagtgggagaaagaaaaaccctacacccatacaaactttgagggaatac 
tggagcttattgtaacagacactggtcatgctatgaaattttattaccttttctggaggggtcgcagggctttgtgtttgggctgc 
75 titccgtggtgcagtaattgtcaagcttgccaaaagtgtgacagaatcacggaattacccttggcagaaacgcagaattactccta 
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acctctactctcatcctccacctggaccagacagagaaacaacttcttgagttttcagaaactaccaaatcttggctctagctccg 
catccttggccagagcatggaaggttggggtgagggacacggtgaacaaaaactgcatcctcgagctgctcgcacttcctctttcc 
ctctttggtcttgtgtgtggggtcagaggttaccaggcaggggtcactaaggttgtcagtgggaggatgtgagccctagtgggttc 
ctcccaggcagctcaacatgggaggctcccaattcccctttctcctgcaaggaaagataccacagctgtgtcattctccttcagag 
5 ACTGCAGATTGGAGGTCTGTTTTTCCACAAAACCTAGTTCTAAGACATTTCrAGCAAGTGAGAGTGACTGATTGGAAGTCTAGTGG 

TGACAGCTACCCATGGGGCAGGCTTAAATAGCGACTCCTCCTTGTAGTGAACGAATTTCAGATTTCACACAAGAAGGGCAAAACCA 
TGGGCTATTTTCTCCCATGAATTTTTGCCTATTTTGGGCCCTAAATCAAATTGAGAAAAGTGTGACTAAAACACTCAAACTGCCAA 
TATAGTTAGAGATATACACTTTGTGAGACTAACTCGGGAATCTACTGCCCTGCTTCTGCAAGGATAAGGCTCTGTAAGGCATGACT 
TGAAATGAAATCCAAGCACCTTTTATCTGTTTAACTCTGGTGCAGGAGAACAGAGCAGCATTTAAGGTATAAATTAAATTAGTCTA 
10 TTCCTGAAGAGAACATTTGCXACTCACATTTATGGTGGAAGATGCAATCTCACAACACAACAAAGCTCTCCTTGTGAGTGGAGCAG 

GCCAATACTGGGTAGGGCTAGACTATAGGGCTCACAGGCTCTATGCCCTAAGCTACTGATGCCCCTTTGTGCCAGAGGCTGGGTTT 
TGCAACAAACTCAGTTCAGGTCTGGGAACACTGGGCCCACCGAGAATCCTAAATAGTCAACTAAAATCCCTGAAATACCCAGGCCT 
GTTTCTTTAATCATTAGTATTGTTTGCATACCTTTAGGAGGTACAAGCGCAGTTTTGTTACATGGTTATATTACCCACTGGTGAAG 
TGTAGGCTTACCAAAGCAAAAACAGGGTGGTAGATAATCTCCCTTGTGCAATCAACAACTATAACCCTGGCAGGTAGGGTGCCTAC 
15 TATTCATACTGACTACAGAGAGCCTGGACTCCTCTAACCTGATAAAGGATATGAAGCCAGTTATCTATTTATTACCTCTTAGCTCC 

AAATTCACCAGTCAATATATATTCTTCGATAATAGAGGGATTCTTTAAGCATCTCTCCTTTAAAGTAGCATCAAAGAGCACGATGT 
TACACTTACTTAATAGAGGGCTCTGGAGGGACAGACATTGAAAAAGGAAGGGTACTTCTATGATTTCTGGCTCTCAGAGGTGTGGA 
GGTAAGGACATTCAGGATGCTTTGTCCCAGGCCTGGGCCCAGAACAACTGTCCCTCAGTAAACCTGCAGTCCTGGTGTGCCCTGAT 
GATCAGCTTCTTGTGGCCCTCTTGATAGGGACATCCTGTACTCCAAGTCATCTGCCCACTGCTTCCCTCTGCTCACTTGCTCCGCA 
20 GCCACACACACACACACACACACACACACACACACACACACACGACCAGGTTCATGTAGTCCTTTCAATACTGCAGCCCTCTCAAC 

ACCGAGCCCCCACCCTGATCCTGTGCAAGGGGCATTGTTTACTCCAGGCCTCCAACTGAGACAGGACTCCCAACCCCTACTTCACA 
CCACATACTAGGCACCAGCTArGGCTTGTCCACACTACCATGCTCCAAAGGGTGCCTTCTTGCTTCCTCTGCGACCGTAGACCAGT 
TCTGCCTCTGTAGACCAGCTTAGGTACTGGCAAACCAGTGGAACTTCTCTGCCATCCAGTAGGTTCTTCTCCAATTAGGTATAAAA 
TCCATCCTTGGGGAGAAGCTTTCATTCTAAGCTTGTCTTTCCTTGGGTACTCTCTCCCAGCCCCAGAAAACCCCACATAGAGTTGT 
25 CTTGTATCCTATACAAGATCTTTTATCATCGCTTAATGATTCTTTATATTAAATTTTCCCCTTCTAGATCACTGTGTGCTTTCTAT 

CTCCTGATTGGATCCATATTGCTGCAGAACACAACATCTACAGCAAGCATCATTCTTAATGGAGAATCACTGAAAGCTTTCTCTTC 
AAGAGCTACATCAAGTAAGGATATCCACTATCACCACTTCTATGCAATAGTTTACTGGGGGTAGGGGCGGGGTCCCAGGCAGAGCA 
GTAGGGCAAGAAAAAGGAATAAGATATTTGGAAAGGAAGAAGAAAGACTGGAACTATTTTCAGATGATATGACAGTGTATATAAAA 
TTCTACAAAGTATTACAGACAAATTATTAGAATCGATAGAAGAGTTTATATGCTTATAGGATAAAATCTTAACGAACAAAAGCCAA 
30 TTGTATGCTATTTAGAGCTATAAATTTAGACAATAAAAATTTCAAACATATGATTTGCAAAATATTAAATGCCTAGGATAAAAAAG 

TTGCCTTGTGGGAAAAATATAAAATAATATTTGGGCAAATTAAAGGTGATCTTATTAACAGAAGAGATAGACCATAACCACGAATC 
GAACATTCAATATTGAGAAGTCAAATCTAAAATATCAGCACAATTCAAATTAGAACCCCAAACTAGCTGTTGGTTGAAGTTTTTAC 
GATTAGTTTATAATTTAAATGGAATTGAAATGGACCAAAAGTAGCCAAGACACTTTTGAAGAGCAAGGTAGAATTGATTTGCCTAA 
TCCAAATATCAGAATTGACTATGGATCTGTAGTAATTAAGACAGTGTGGTATTTCAAACAGACAAGTGCTTAATAGAGAGTATAGA 
35 ACTAGCCCACATATGTGTAGATACTTGATTTATGGCACTGTAAATCAACTGGCAAAAGGCAGACTTTTCAATAAGTGGTTCACTGA 

GAAAACTGGATATTCACTTACTTACATACATATATACATAAATGGAACTCTACTTAACACAATACACAAACATCAATTGCAGGTGG 

attaagacctgactatgaaggacaatagcagacatattttagaagaaaatatagagaatgctttcatggtccagggttccttaaaa 
cagaaaagatttcttaaaacaaaaaagcactaaccatcaggaaaagaatgatgaaattgactatattataattaatagcttctgtt 
cacaaaccggagcacaaagcaagtgaatatacaaacagagcaagggagtattttggccgcaggtgtggaagagtatttaaaatatt 
4 0 taacagactcattaagtcagtatcagatgaacaataaaatagaaacgtgggttaaaagaggtaaatttgaataggccttcctcaaa 

atagaaactccaaaaggctcattaacacaaaaatgtgctaaagcttaatagtaatttggatattgcccaccagtagaccggcaaaa 
tttaaattcgggcaatacttggtgtaggtgaacatgtggatcagtaaggactctctatgctgctggtgggattgacaactctccca 
atcactacagagaacaatttggcatcatctagtaaagctgaggatatccattccctatggccctgtgattctattcttggatatat 
accctagagagatttttacacgtgtcccattagaaatgtgcaagaatgttcacaataatcattgaaaagtagaagcaatcctaatc 

4 5 tccatctgctgtagaatggagtggaataatcatacaataatcactttgctataagcatatgctggaaagacagtcgatggagacaa 

aggatctacttacttatagctattatgaacaacatggacgagtctctcaagtataatacagagtgaaaaaagcaagctataaaagg 

aagcatgccgtatgattccacttatacaacttcatatcaactctattgtttagggatgcgtacaaaagtgataaagctataaagga 

aagcagtgaaatgattattacaaagtcggagcaattactatatctatataggagagtgtggtttgtgactggaaggagtacagcag 

ctgtattctgggaggttggcagtggtctattgcttgaccttggtcctggttaagtaggtgtctgcttttgtaaaataatctaaact 

5 0 atacagatacgttatatgcactcttctaatttcagatttgaaaagtgcttcctccagaaaaagtaatagaaagaaaagtatgtgga 

gtagaaattttgatgaggttcgaatagttatggttgaaaaacttgattttcaagagaccaagtgtccactgttattaaaagagggc 
gagagagctgggagtatttaaacaacaggttacacccccccacccccaccaccaccaatctgttcatcactctaagccttctcatc 
tcagatatttcaccctatatttgtgtcaattccaaactcattcgtgacagacaaattggaggattgtcgtcatcattaataaggac 
attaggcaccaaaggcccagcaagactgggccaccacacttaaatgtgagcaggtacaccggggcgagtggacaagatcgtctgtg 
55 cacattacttggcagagtccattgagtgactgagggtttaaccttaacacatttaactggaactcctgcccagagaatgtgctgga 

gaatgcagaataaactgagcaatgccctcattgtgctatgagagtggacatgaagtttatcatggtacaaccgatcgtcgaagggc 
aaagagttggtttaggttgtgcactgtatagggagaagccaggggcgggttgggtttttttccagatttcagtataaattgtttca 
tcctccagactttgcatttgtaggctgaagagtgctaatctgttttggccgcatctctcactcattctaatctctgttatcagcag 
acaaaaattgaactatgtggcaaattgtaccgagcactttgctcaagacaattgtgagtatggaagttgtcccgcgcagaggtggg 
60 aaggggaagggcaatttccgcagaaatgccagcactatggtggtttaatgctgacacagagacagttttttctctcaggaattgtc 

tttcatccatcaatccagccaggtagccagccaataaacaaattttaacacacaaaaagtatgaagcaacatgtctaacactggga 
ggggctggcgtgtgtttatttgggtatatacaatgagtcacggattaaaattgcttttaccagatagatacctaggtgttccacag 
cattattgaacaagatgtcgtcatttccccattacttcagaagacctccttaattacttatattaattgtagaatatatttatgca 
taccaggctctacctctgggctttctattccgttccagagacccagtaccagaatatttaaatcactgtggcgttgaatacatttt 
65 aatatctgatagggccagtttctgcgcattgcacatttttttttcccctttcaggaacgtgttcaggcccgcggcagggggcggga 

tcgcgcctcctcctcggctctggttccagccgagcctctcggacgcagagatggaaatcccgaagctgctcccggctcgcgggaca 

CTACAGGGCGGCGGCGGCGGCGGTATCCCCGCGGGTGGCGGCCGAGTCCACCGAGGCCCTGACTCGCCGGCTGGCCAGGTCCCCAC 

GCGCCGCCTCCTGCTGCCCCGGGGCCCCCAAGATGGCGGGCCCGGGCGGCGGCGCGAGGAGGCCAGCACGGCATCACGGGGCCCTG 

gcccaagcctgttcgcgccgaggccccatcaacctagcggcggcggcgacgacttcttcctggtgctgcttgacccggtgggtggc 
7 0 gacgtggagaccgcgggctccggtcaggccgcagggcctgtgttgagggaggaggccaaggcgggcccggggctccagggggacga 

gagcggcgcgaaccccgcgggctgctctgcgcagggcccccactgcctgtccgcggttcccactccggccccgatctccgcccccg 
gccccgccgcggccttcgcgggcacagtcactatccacaaccaggacctgctgttgcgctttgagaacggcgtcctcaccctggcc 
acgcccccaccacacgcctgggagccaggggccgctcctgcccagcagcccaggtgtctgatcgccccccaagctgggttcccgca 
agccgcgcacccgggtgactgcccagagctgcggtccgacctcctgctagccgagcccgcagaacccgcgcctgctccggcgcccc 
75 aggaggaggcggagggcctggccgccgccctgggcccccgcggactgctgggctctggtccaggcgtggtgctgtacctgtgcccc 
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GAGGCGCTGTGCGGGCAAACCTTCGCCAAGAAGCACCAGCTGAAGATGCACCTGCTGACGCACAGCAGCAGCCAGGGCCAGAGGCC 

cttcaaatgccccctgggtggctgcggctggaccttcaccacctcttacaagctcaagaggcacctgcagtcgcacgataaactgc 
ggcccttcggctgccctgcggagggctgtggcaagagcttcaccaccgtgtacaacctcaaggcgcacatgaagggccatgagcag 
gagaactcgttcaaatgtgaggtgtgcgaggagagcttccccacgcaggccaaactcggcgcccaccagcgcagccacttcgaacc 
5 cgagaggccttaccagtgcgcgttttctggctgcaagaagacatttatcacagtgagtgctctgttttcccataaccgcgcccatt 

tcagggaacaggaactgttttcctgctctttccctggctgcagcaagcaatatgacaaggcttgtaggctgaaaattcacctgcgg 
agtcacaccggcgagagacctttcctxtgtgactttgatggctgtggctggaacttcaccagcatgtccaaactcttaaggcacaa 
aaggaagcacgacgatgaccggaggttcatgtgccctgtggaaggctgtgggaaatctttcacgagggccgaacatctgaaaggcc 
acagcattacccacctgggcacaaagcctttcgtgtgtcctgtggcaggctgctgtgccaggttctctgctcgcagtagcctctac 
1 0 attcactccaagaaacacctgcaggatgtggacacttggaaaagccgttgcccgatctcctcttgtaataaactcttcacatccaa 

gcacagcatgaagacgcacatggttaaaaggcataaggtgggccaggatctcttagctcagctagaagcagcaaattctctcacac 
ccagcagtgaacttaccagccagagacagaatgatctcagtgatgcagagatagtgtctctcttctctgatgtacctgacagtact 
tctgctgcattgctggacacagcattggtgaactctggaatcttgactattgatgtggcttctgtgagctcgactctggcagggca 
cctccctgctaataataataattccgtagggcaggctgtggaccctccgtccttgatggccaccagcgaccctcctcaaagtctgg 
15 atacctctctcttttttggaacggcggccactggttttcagcagagctccttaaatatggatgaggtctcaagtgtaagtgtgggg 

ccattgggatctctggactctttggccatgaaaaactccagtccagagcctcaggctttgacacccagcagtaagctaacagtgga 
cacagatactctgactccttcgagcaccctttgtgaaaacagtgtctcagaactactgacaccaaccaaagcggagtggaacgtac 
atcctaactctgacttctttggacaggagggagaaacccagtttggattccccaatgcagcaggaaaccatggttctcagaaagaa 
agaaatcttatcactgtgactggcagctcatttttggtatgaagcaactctattcattccttgccatgtggctaacttttattaca 
20 gtcaattttgaggatattctggactaaatatttaagtgcagtcatttctttttggtttgcaaaaagagcacagccctggactatga 

gtttggagatctaaattctgatcttgagtctggaactgacaagttgtgtgaccctcagcaagtcacttaacctatctgagccttaa 
tttccttatttataaattgtggtggtttgaacacattgctcataaggtcttttcagttttgttttgttttgttttgtgattttgtg 
ctttttcttgaaaattttcgggcattttgcaattattattgtttgtacttgtaatcagaagcggtttgagccctgtagcactaaat 
aatgaaagattgaggaactggtgttttacattaaaaatttaatggaaattttacacagtacgaaaatctaatgatagagctcaaaa 
2 5 aaaaagagctaaaaataggagttggttcttcttagctgtttatccttctaaccttttttttaaatgatgaaggtatgtttttgttg 

tggaaaatacaagggcttttgttatcactcagacccagagtgaaatgtttgctttgtggttttgaataagttggcctttaataagt 
tatttagtctctcttagcctcagttttctatctgtaaaatggtcatagcaatgtgaacatatgtgttacatcctagacttattttt 

CT ACCCCAG TAGGTTGTATTG AAAG G AAAATGTTATATGTGTTTCAGC ATGTTTTGGTG AATCTT CATT CCC TTTCCT GCCC CTTG 

ttttccctcctcaaaggggagaaattagcacaaattagtatcaggattgtgcaggaaataaacatttgtgaaggttaagaaagagg 
30 aaaaggaagttatttcttcaacagattaaggatttttctacacacagttcttttgtggcattggccacatgtccattagaccaatt 

tgatagtatcttcggtctgcattcaaagccagctcatgcaatgagtattcagcctattcttccaagacaatctggacatagaccag 
agggagatttttctcccctctgtgccctagagagctcattgctggcttactcttagagttgaaatgagagggttttg 

HUMAN SEQUENCE - mRNA 

35 ctgctcgcggccgccaccgccgggccccggccgtccctggctcccctcctgcctcgagaagggcagggcttctcagaggcttggcg 

ggaaaaaagaacggagggagggatcgcgctgagtataaaagccggttttcggggctttatctaactcgctgtagtaattccagcga 
gaggcagagggagcgagcgggcggccggctagggtggaagagccgggcgagcagagctgcgctgcgggcgtcctgggaagggagat 
ccggagcgaatagggggcttcgcctctggcccagccctcccgcttgatcccccaggccagcggtccgcaacccttgccgcatccac 
gaaactttgcccatagcagcgggcgggcactttgcactggaacttacaacacccgagcaaggacgcgactctcccgacgcggggag 
4 0 gctattctgcccatttggggacacttccccgccgctgccaggacccgcttctctgaaaggctctccttgcagctgcttagacgctg 

gatttttttcgggtagtggaaaaccagcagcctcccgcgacgatgcccctcaacgttagcttcaccaacaggaactatgacctcga 
ctacgactcggtgcagccgtatttctactgcgacgaggaggagaacttctaccagcagcagcagcagagcgagctgcagcccccgg 
cgcccagcgaggatatctggaagaaattcgagctgctgcccaccccgcccctgtcccctagccgccgctccgggctctgctcgccc 
tcctacgttgcggtcacacccttctcccttcggggagacaacgacggcggtggcgggagcttctccacggccgaccagctggagat 

4 5 ggtgaccgagctgctgggaggagacatggtgaaccagagtttcatctgcgacccggacgacgagaccttcatcaaaaacatcatca 

tccaggactgtatgtggagcggcttctcggccgccgccaagctcgtctcagagaagctggcctcctaccaggctgcgcgcaaagac 

agcggcagcccgaaccccgcccgcggccacagcgtctgctccacctccagcttgtacctgcaggatctgagcgccgccgcctcaga 

gtgcatcgacccctcggtggtcttcccctaccctctcaacgacagcagctcgcccaagtcctgcgcctcgcaagactccagcgcct 

tctctccgtcctcggattctctgctctcctcgacggagtcctccccgcagggcagccccgagcccctggtgctccatgaggagaca 

5 0 ccgcccaccaccagcagcgactctgaggaggaacaagaagatgaggaagaaatcgatgttgtttctgtggaaaagaggcaggctcc 

tggcaaaaggtcagagtctggatcaccttctgctggaggccacagcaaacctcctcacagcccactggtcctcaagaggtgccacg 
tctccacacatcagcacaactacgcagcgcctccctccactcggaaggactatcctgctgccaagagggtcaagttggacagtgtc 
agagtcctgagacagatcagcaacaaccgaaaatgcaccagccccaggtcctcggacaccgaggagaatgtcaagaggcgaacaca 
caacgtcttggagcgccagaggaggaacgagctaaaacggagcttttttgccctgcgtgaccagatcccggagttggaaaacaatg 
55 AAAAGGCCCCCAAGGTAGTTATCCTTAAAAAAGCCACAGCATACATCCTGTCCGTCCAAGCAGAGGAGCAAAAGCTCATTTCTGAA 

GAGGACTTGTTGCGGAAACGACGAGAACAGTTGAAACACAAACTTGAACAGCTACGGAACTCTTGTGCGTAAGGAAAAGTAAGGAA 
AACGATTCCTTCTAACAGAAATGTCCTGAGCAATCACCTATGAACTTGTTTCAAATGCATGATCAAATGCAACCTCACAACCTTGG 
CTGAGTCTTGAGACTGAAAGATTTAGCCATAATGTAAACTGCCTCAAATTGGACTTTGGGCATAAAAGAACTTTTTTATGCTTACC 
ATCTTTTTTTTTTCTTTAACAGATTTGTATTTAAGAATTGTTTTTAAAAAATTTTAA 

60 

HUMAN SEQUENCE - CODING 

atgcccctcaacgttagcttcaccaacaggaactatgacctcgactacgactcggtgcagccgtatttctactgcgacgaggagga 
gaacttctaccagcagcagcagcagagcgagctgcagcccccggcgcccagcgaggatatctggaagaaattcgagctgctgccca 
ccccgcccctgtcccctagccgccgctccgggctctgctcgccctcctacgttgcggtcacacccttctcccttcggggagacaac 
65 gacggcggtggcgggagcttctccacggccgaccagctggagatggtgaccgagctgctgggaggagacatggtgaaccagagttt 

catctgcgacccggacgacgagaccttcatcaaaaacatcatcatccaggactgtatgtggagcggcttctcggccgccgccaagc 
tcgtctcagagaagctggcctcctaccaggctgcgcgcaaagacagcggcagcccgaaccccgcccgcggccacagcgtctgctcc 
acctccagcttgtacctgcaggatctgagcgccgccgcctcagagtgcatcgacccctcggtggtcttcccctaccctctcaacga 
cagcagctcgcccaagtcctgcgcctcgcaagactccagcgccttctctccgtcctcggattctctgctctcctcgacggagtcct 
70 ccccgcagggcagccccgagcccctggtgctccatgaggagacaccgcccaccaccagcagcgactctgaggaggaacaagaagat 

gaggaagaaatcgatgttgtttctgtggaaaagaggcaggctcctggcaaaaggtcagagtctggatcaccttctgctggaggcca 
cagcaaacctcctcacagcccactggtcctcaagaggtgccacgtctccacacatcagcacaactacgcagcgcctccctccactc 
ggaaggactatcctgctgccaagagggtcaagttggacagtgtcagagtcctgagacagatcagcaacaaccgaaaatgcaccagc 
cccaggtcctcggacaccgaggagaatgtcaagaggcgaacacacaacgtcttggagcgccagaggaggaacgagctaaaacggag 

75 CTTTTTTGCCCTGCGTGACCAGATCCCGGAGTTGGAAAACAATGAAAAGGCCCCCAAGGTAGTTATCCTTAAAAAAGCCACAGCAT 
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ACATCCTGTCCGTCCAAGCAGAGGAGCAAAAGCTCATTTCTGAAGAGGACTTGTTGCGGAAACGACGAGAACAGTTGAAACACAAA 

CTTGAACAGCTACGGAACTCTTGTGCGTAA 
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Table 14 

MOUSE NOMENCLATURE 
ICSGNM Bach2 

Celera mCGi2764 

5 

HUMAN NOMENCLATURE 
HGNC BACH 2 

Celera hCG33075 

10 MOUSE SEQUENCE - GENOMIC 

GTGCGCTCAAGATAGAGACCAGCTACACAGCAAGTTCCAGGTCGGTGTGGGCATGAAACACTGTCTCCAAAGCCACAGGAGACAAA 
GGGGGGGGGAACAACAGGTAAGGGTGACCATGTAAAAATTAAAAACTTCTGTGCTTTTAAAGAAGACCATTAAGAAAGTAAAAAAG 
ACAAACCTTArTCATGAG ATAAAAT ATG TGCAACTTGCATAT CTAAC AAAGGTTTAGTAT CTAGGCT ATATAAGTAATTTTTG T AA 
TTCAACACTCrTAAAGCAAATAACTCAATAACAAGCAAAGAATTAAAACATTTTCCAGAAAATATGTACATGAAACGACACTCGAC 
15 ATCATTAAACATTAGAAAATATAGATTACAGTCATAATGAGATGTCACCTTACCCCCAGTGAGATGAACGTCCGAAAGACTACCAC 

AATGCCTGTGGGGGTGTGGAGACCCTACTGATGGATTGTAAAAGAGTACTATCATGGGAAGCGTTTTGAGCAGTTGTTCAAAATGT 
TAAAGAATCAGTGTATATCCCAGTACACTAACCAAGGTTCTCCAGAGAAATAGAAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTA 
AGAAAGACTCGAGAATAAACGAGAATAAATGTGTTTTGAGGAACTGGTTCACATGTTTATTGTGGAGGGCAATATTATCACTTGGA 
CAGGATCTAGGATCATTTGTGAGACAAGTCTATGGGTCTACCTGTGGGGATTGTATAGATTAGGTTAGCTTCTGGCCAGGCATGTG 

2 0 AAGGATTATCTTGATAGGTTTAATTGAGGTGGGAAGACTCACCCCAAGTATGGGCGGACACATTCCCTGGGCTTGGTGTCCTGGAC 

TGCATAAAGGGACAGAGGGGGGGTGGCGGGGGGGCGGGGGGGGGAGTAATCTGCACACCAACAGTCACCATTCTGTTTCCCCACTT 
CAAATGCAGTATGGCC AG CTCAAACCTAC CATG ACAGACTGGATCCTTGAACTGTG AACCAAAATG AAC C CTTTGAGCCTTAGG TT 
G CTTAAGGGCTCCATG TGTGTGTG TGTTAATTTTTTTCCAAGG AAGGAGT CATCAGGT TGTAAAAGGACCTTTGATAG GAG AAATG 
TTAAAACATTATTTAGAGTGCCAGGCTAATTTTCTGGCCGTGTGATACATTGCACTAAGTGGTAGGAAGATTTTATCACAGCAACA 
25 GGAAAAGTGTTGAGAAAATTAAGACAATATGGAAGCTAACAAGTCTAAACTCTGTTTAGACTCTAAAGGCAGACAGTCTGCTCTCC 

CTCAGAAAGGCCTTCAGCCGATTGAATGAATCCCGCTTGTATTCTAGACAGTAATTTGCTTTACTTAAAGACTACATTAGTAAATG 
CTAAGCCCATCTTGCTTCAAGAGCAGAAACCCTAGTGTGGACTGAATAAAGATTGCCTCACTCAGTGGTCAGAGTGAGCAGATGGC 

atactcccaagaagcaacataggaaagactaaatgattttttttctttttaagagcagaaaatgtaaaacttaaattcagagccgg 

GCGTGGTGGCGCACGCCTTTGATCCCAGCACTCGGGAGGCAGAGACAAGTGGATTTCTGAGTTCGAGGCCTGGTCTACAAAGTGAG 

3 0 TTCCAGGACAGCCAGGACTATACAGAGAAACCCTGTCTCGAAAAATAAAACAAAACCAAAACAAAAGACCAAAAAACCCTTAAATT 

CAAAGGGGGGGAGGGTTGTTACTATTGTTTGTTTGTTTGTTGTTTGTTTTTAATTTGGTTTACGTTTTTCAGTGATGTAAGTGGTG 
GAAAGAATCAATGTCAGCAAAAAAACAACAACAAAACAACAGGAAGTTAAGTTGGATCTAAGATGACTGTAGCGCCTACAGAACAT 
CAGCTAGACCAACACAGCAGAGACTGACCAGAGGAGCGGGTGTTCCCAACACTGTCAGCTAACTTGGTGCAGCCATGTTAACAATA 
GGATTGACCAGAAGCCAGGTGGCGATGTCCCTAAAGCCAAACCAGTGCTGAGGCAAACAGCACCAGAGGAAATCACCCCGAGATGC 
35 CCGGGGCCTTAGTGCCAGTGCTGGGGCCTGGGAACAACATGAACTCTAGTTCTTCTACAGATTTTAATCTGGAGTTCACAGATGCA 

TAGAGGACCCCTAATAGACTTGAAAAGGTCCTTGAACCTTTGATTACCACATGGAGCAGTTTTGTGTGTGTTAATTTTTTTCCAAG 
GAAGGAGTCATCAGGTTGTAAAAGGACCTTTGATAGGAGAAATGTTAAAACATTATTTAGAGTGCCAGGCTAATTTTCTGGCCGTG 
TGATACATTGCACTAAGTGGTCTGGCACTCCCAAGTCTTGGACTAAAAATGAATTCTTAGTGCATGATCTCACTGCCTGCAGGGCA 

gtttgattctgccctggcatttgatgggacttgttagaggattcggaaaggcaggatgttggtacgtttgaggccattaaaccaag 

4 0 aaggaagaaaaatatattgtggagttgaattaaatgctgaatggctaaggacattttttatggtctttgtcaacactcggaaggaa 

accctgcttagaaacaagtgagtgacaaaccagctccgtctagatgcagcatgttgggtaaacaagtcgtctttccaagaaacgcc 
gcttcagtcatgctttgatagtggagaccgggagggctgggatgcttgtgtctgtgattataactagtatatgacctagaaaagca 
tccaaaggtccttttccatatggagaccagagttcctacagctctggtgtcaaatgtggaaaacaaatgaagggtgtgtcctggag 
gccctgatctataggagagattctatataaaatgaggcacagccctcaaagtgcctctctctccaggcccttgctttaagtcttat 
45 ttttggtcttgatcattaattcccattacagtagatggacagtggtgatggttgctcaaccagaaatgtacttaatgaccactaaa 

CtgtTTATCTAAAATGATGAAAATGGCCAATTATAAACTCTGGATACTTTATTATGACAAAAACATAGGATAATACAGAGTGGCGA 

cggtccacttatcttatgtgagaagatttctgtgcaggagaactaagcgttcagaatcttgtcagtggccagtctcacccagagag 
atcctgagggccctgccagccagggaagaagagaaaaaggacaggccaatttctgtgtcagtaggaataatgagccaggtgagaaa 
tcacagatgataaataaagtagagacgaggatgggtagattgatgtgagatgtaaggtgaagatagaactgacagcctgtactgag 
50 ggcctagccagcagtgaggagcaaagatggttcgtggttttttctgctggagcagttgggtccacggtagcatcttctgttgacat 

gctgcctcatgcctctcttacctgccgctcgcctcacttgtctttaagggctctcggcatgacttcctgtagcctttccttgcttt 
agctgccatccttgtgtggccccacagggtcagctcagaaacttgtgagtgtgggatccggatgctcaactgtgttgcctggatgg 
cacgaagcaagccagtctgcagatgagactgagaggctgtgtggctctcaagaaagggtcagaactgtgcaggatctctgttggct 
tctagaagaaagatagcagaggtcttagaagactgcaaatcttaggaggaggcagaaagatctctacaacttgaccaagtactgaa 
55 gctaggaggaagagttaaggcattgttgatgaccatccaagatccaagaagaaacattcttcatgaagttgacagaagcccctaag 

aggtatgcctgcttgcagcccacagtgaacttgatgtctggctgtgtgatatagtatccttgaagtcacgtgggcactaatacccc 
gatgccatttgagaaccgactctgcggatgttttctgggtgggcgttgccagggctgatgatcctctctagaggctggatttcagg 
atgagattgctattatgggttttccctgtgatactcagcaaccatggaccatatgcttacagttactcctcgagggaactctgaca 
agatgatgatactgctttttcaaaagaaactacaacagaaggggaagtggggggacacacctctaagttgtaatgtgcttcacaac 
60 gcatgagcactaacaaactaagcagtcggcttgtgtacaaactgccatggcatctgctgctttgccaccttgctttgctgttttac 

tgagtacacagaaaaagtgaacaccatttttttgaggaggggaacgtactctctgactggtagtgaatatcagtgttgtgtaggaa 
agaggtggctgcttccttgggtgagcctgggtagtccctttgtccagcggtgtgcccttaggtaaggcactttgagtgtccgagcc 
aaggttcttttatcctccaagtgggctaataacactgaaaatccctagctcagtccctaatagaagttttcagtaaaggaaaatca 
cggtagtaatacagacgctgtacccacagactggtgtctgttagttacagagtcaatgaaagtctaggaattagttcagattagct 
65 agttttcactcatttgtttttggttacttctccttttcttataactcttttttccaaatcgcttggtgacaaatagttcaggttgc 

aacctcttttaggataggatagataacatctgaattttgctatatctgggaacataaacaccgtccttggttgttagacagagtga 
attcaggctcaggaagagaaggaccgatggtctgagcactgtatcccagaaactgcattccagctacagttccacagacagaacaa 
ctaggtccctgcacctgaaacatgtaaatggcatctccctagggtatgtgcctgttcgtgtgcacctgtgtgtgtgctggtggttg 
tctgtgttgtatgtgtctctctctgtctctgtgtgtgtgttcaatcttaattcactttctccatcttattgaagtgcctttatctc 
70 ttccccctttttgctctgtgatagcacagggcXcatttccttgtgttgctttcccagggcagtagaagacacaagagccccaagat 

ttgcaacccaaacatctccaatccacatcataagtggatgtctaaattctgtctgaaagataatttttaaattcatatttatagat 
tccaaaatttaatgccaagtgaacccattacttgttaaagcttttctggccacaaaatcgtgtccacatttagtccttcttggtat 

GAGT AAGGACTTTAG AAC CACTGTCAGT AAATCTATAG CTAATATTTTGG CAG AACATTTGAACTTGATCTTGCTTAGT AG C AAAT 
AATCTCTAAATGTTTTTATTTTTGGAATTGAACTTTTTGTTTTCCGATCACTGTCCATTCTCTAGGCACTCAATCCAGAAGTGGGG 
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AATGCCCCTGTGTAAATGGGGATTCGTCTCAGTATTAGCCCTAAAAACCAGTAAGCTGGTTTTGGACAGAAGTGGTAGCCTGAACC 

tagaaaactcaccttgacctctctgtgcagcatctctgctgagaaaactgttgctgatttgtagagagcatccaccacttcaggag 
ataacattgataaaggagagagaaggagaaacttttaatcccacagccaaggggtgccaccgtgcatggttgttagcgtgcattca 
ggctcagcacagacatggaccgatgctctgaatactttattttctatcctttgtgttaccccacatcctgggaaggtgggaaggag 
5 caattagggaaggaatttaatctcaggaagacaccagagaatcagtgctgggagtgagaggagccctgagctacctctctgtcttg 

aagaagtgattctgctcgtatgagatctatgtgtgggtgaaaatgcctccacctgccgtctcctgggggaagtagctcatcacatc 
ctcttaagcccactaagaccagctcagctaggagttaagctgtcggggataaagaacgcaatcagccttgcctatacaactttcca 

GAAAACCCAATCGTTTCGCAGCTAATTGGTACAAATGTTCCCTTGCCCGCrGTTTACAGCTGGAGACCCTCTTGAACATTTTTATG 

taattaaacaccatttactcttcctaccttaaaaatgcaggtcctgccgactctttcttttaagtaaatttaagattacgcaagag 
10 ggaattatagacagataatttcccacatttgcagtacactactttatttggaaatgaatgaatagaaaccactcacacgtctactt 

ctgcagttccccctgcttctcttaacagtaactatgaagaaaggaaaaggcggtgttgtcatgcttggtgtagctgtaccacagca 
CATCACCCAC rGTTTCCTGAGAACrGTCCACTGAGCCACTCTGTGTGTGGAGTCTTTGGAAATCAATCTTGTTAGAAAATGCAGTC 
GAGGCAGGAAGCGTCCAGCACTCCTGTATTCACCGTTGTTTCTAAGAGGCCAGGAGTTCAGAGCGCTTACTGGCTGAATGGGGGTG 
ATATGTGCTATCCTGTGGGCCACTGGGCCTGGAAGACCTCCAAAAGAGCAGTGTCCTATGGTTGTGTTGTCCGCTATCCATGTTTA 
1 5 GCTATTTAAATTTG ACTT AACTTAAAATCAATTGCTCATTCTTAGCAGGTAGACTCTAGGTACTGGGTCG CCACACTGAGGCTGCT 

GTGCTGTGCTGTGCTGTGCTGTGAATGCTGAGGTCCCCATTATCATAGAAACCTAAATTAGTGGCCCCAAGATTTTTAAGAGCATC 
CCTTGTGACTATAGCATATAGTTAACACAAAAATCCTATTTACCAACCTGCTTGAGACTAGTGGTCAAATAGCAATCAGATTGCTA 
GCAAGACACCATGCAGCAGTATGAATTTGTTTGACTATACCAGTTGGTGAAATAATGAAGCACCAGAGTTAACAGAGGCTCGGTGC 
TCTAAGCTCTTCACTATCTGCTGAGGCTATTTCCCTAAGGTTCTCGGGCCCTTCTTCAGTCATCGTAAAGTGAGGAAGCCAATGAC 
20 CTGGAGGGTCACAACACTGCAGGCCAGATTGGTGGCTGGTGCTCTAGGTGTCATGGTGCCTTGACTTTGAGAAGGGGACACTTTCT 

AAGGGTCATTCTGTAGGCTCACATACCACTGTCATGGCCATGACCCAAATGACAGAACTATCAGCTTCAACAAGACCTCAGACATC 
ATCATCTCATGACCCAAGAGAGTCACTCAGCTAGTTTGTGACCAACTGAGAAATACAACACTTAGTCTGGTATTTATTTATTCACT 
CATCTATTGGCTACCTCTTTCTGTGTCTACTGTAAAATGGGGATTATTAACCTTAATGCCTGGCAACATTGTTAATAAAAAGCAAG 
ATGTTTCTCAACCTTAAATGTATGTCTTATAATTTGAAAAATCCCCCCAAAATCCCCACATATTCACATATATTCATATACATATT 
25 TTTTCCACCTCATTTAATCCTAAGAAGAACCTGTGTGAAGAGTTAGGCTCAGAGGCAGAGCACCTGTCCCACATAAGGAAGCCACT 

GTGACACAGAGGGCTGTGTCTCTCCGGACTTAGGAACAATAATCTCTTGTAAATGTACGGCAATACAAGCATGTGGCATTGCTAGC 
TTTGGGCCTGTGGCATTTTGCAGTTCAGGAGTTAGCGATGTTGGAAGTTATGGCTTTGCTCGAGTGGTGCATTTTTTCTTTTTTAC 
ACTTTGATAATCTGCCAGTTGCACAGACTTTGGTTCGGCATGGGCGGCTTTGAAGTATATTTTTAAAATGAGAGAATCCAGATTTG 
TAATTAGCTTTGCAAATGCTAGTTGTACAGTTTCAGCATCCGAGGAGCTCCTGCTAATGTCCCTGTTCCTAGTGGCAGCTCTGTGT 
30 GATTTTTTTTTTATTCCCTCTCCGTCCCCCAAGCAATTAGGAGAAACAAAGTCTGCTCTCTGAGGATCACTTCCTCACCTCTTCAT 

TTGTATAAACTATGAGCTTGGTGACCTCACCGAATTAACGATATACCTGATTGCAACAAAGGACAAACCTTTATAAGCCACTCTAC 
CCTCTTAGGCTCCTAATTCAGGACANNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNN^^^^'^NNNNNNNNNT'JNNNNNNNNNN^XTNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'INNNNNNNNNNNNNNKNNNNNNN^ 

35 nnnnnnnnnnnnnnnnnnatgtgtatgtatgtgtgtatgtatatacatacaccatgtacacatggaatagcatttagtgaaaaaag 

AGACCATGAATTTGAGGATTTTGGAGGGGTATGCGGAAGGCTTTGGAGGAAGGAAAAAGAAGGAAGAAATGTAGTTATAATATCCA 
AAAATCTTTAAATAATTTTTTAGAGAACAAAAGAAGAACCGTGGTTCTGCATCCAAAGTACCCAGGTTCAGTTCCCAGCACCTACT 
TGGAGGCTCCCAACTGTCTATAACTCCAGTCTCAGGGGATCTGACACCATCTTTTGGCTTACGCAGGCACTATATACAGGAGGGCT 
GCATG CACATGGTG C ATTGTTATACATT CAAACAAAC ACTC AT ACACATAAAG TAAAAAT ATAT AAAATCT CAAAAAAAAAACCCT 
40 AAAGAAAAACTTGTGAGGACATGCTTGAAGCTCACATCACCAACGTGGTCGCTTGTTAGCTTTCTAGAGACCCAAGAAATGGTCAG 

AAACTCAGGCAGCCTGACACTCAGGTGACCCTCCGTGTGTCGCTTGCAGTGACAATGAAGGAAAACAACTGATAAGTCCTCATTTG 

agaaaaacaattgaagtgtttctatgaaatattataatactacagggattcaaaagtgtgttttcattaactgtagcaacattgcg 
acatgttctctcttatgtaactcatatttaatttcatatttaataattaaataaaaaccctctatgtttgtgtaccaaaagaatac 
tggtccacaatccaattttaaatccaacacctttcagggtgtggagtgtgtgtgcgtgtgcgtgcatgtgcacatgtgttcatgtg 
45 catgcatgtacatgtgtgtatccaaccccagaagttacactgaatgggcagtgagcttcaacaacaaaatatccttagtcatttat 

tggtcaaagttaccactgttcattattttttttcctttactctttacctgtttttatgtgctctacaacaaacattaactcattat 
cagagaagaggaaataaatatgtctaatcttatgaatgaaaattttatctgaggacttaaggttaggttaaagccaacaagaagct 

TGTCTGACTTGAAAATAAACACTTTGGAGGCATAGATGTCAGCCAGAATTCACAAGTTAATCTAGAACCTCTrTTAGTTAAGACCA 
CCACTTCGGCCTCCATACTGGGGCGTTTGAATTTGATGAAGAACGCCTTCTGAGATGCAGCCGGAGAGATCGGGGTGACTGGATCA 
5 0 TAGCCACATCCAAGCTGTGGGGGTTCAAGTGAACACCTGATAAGGGAAGCTTGTCTGCAGGGAACGCCTGCAGAGGAGGTCTTCTG 

CCCGAATAGAGCCTAGATATTGGTACCTAGGGGGGATTGTCTTACTCTGGCCTTGTAGTTCGTTGAAGAGAAACACTAGAACCACT 
GTGGAGTACTGTGTTGTTCTCAAAGTTGAGTAGAGTTTGTGAGGCAGCAGGCAGGAGATTCACGGTGTGCAACACTCATCCACTAA 
CGAACGGGCTTTCCCTTCCGGTCTAGGTGGACACTCACTGATCTATCACAAGATTGCCTCACTGAGTTTGGGGGTCCATGTCTGAA 
TGGATTGCTGTAGCCTTCTCATCTCTTCCTCTGCCCAGTTCCCAGCATCCTAAGACTCGAAGCCAGGACAGGACCTGGGGAAATTA 

5 5 TATGXAAGTTTTTACTAAGATTTCTTTTCTTTAACCCAACAAGGCTCAGTGTGAGGCAGTCATGCCAATAATCCAAGCACACAAAA 

GTTAACTTTCTTTTAAGAAAGTGTCATGAGAAATGTAAATTAAGCAAGAAACAAGGGCTGGAATCCCACTGTTAGTACTTCCTTAG 
CTCAGTGGTTCTTATTGTCAGCTTGCATCAGAGTCACACTGGCTGTTTTGAGCCAAAAGATCTGGTGTCAGCCAGCAATCTGCTTT 
ACTAACATTTTCCAAGTGATGCTGATGTCAGTGCCCCAAGGCCCTCACTTTGAGAATCACCACTTTAACATAACTGTGTTAGAGGA 
GTGAATGGCAAAGGCGGGAATCTATATGCTTTAATATTGAATACATTAAGAGGTAGAACCTGTACTTACCTCATTGACACATACCT 
60 CAGAAAACAGCTCTAGGGTCTGCACGGCGGCTTCAGCTCAGAAGTCCAGTGGTTACCACGCGCCAGCATTCCTCCTACACTGCTGG 

CCACTCTTTGCCTTGGACTTTAGGAGGTCAGAGTAACGGTGCAGCTGTTAGCTTGAGGGAGTGGCCACAGTCCCTTGACAAGTGTG 
CACACCATGTTTGATGTCAAAAGGAGAATCCGTGGCTCCTTTGCAAAGTGAATCTTCATAGTACCATCCCTCCCTGGTACACTGAA 
ATGTAATTTCATTTACAAAAGACACATCAGGGGAGGTACACCTCCAGTAAACAGTCGCTGAGCAAGGCTCGGTTTTTATGGATTTC 
CAGAGCCTCAGTCCTGCCTTACTTTGAGGTCAGCTCATTACCATGTTAGCTTCCAAAAGTCTAACTACTTAACCTAAGACAGTTTA 

6 5 CCCTGCACTGATTCAAACCCATGAAGAGTTTGGCTAAGTAAATCCTCACTTGGATAAGGTGAGCGGACATACAGATGTACATACAT 

GCTTGTGAGCATGCTCTGTTTCCAAGCCAATGTAGACATTTAAAGTATTTTTCTTTCATTTCATTAAATAAATGCGAATATAAAAT 
AGTAATGGTGATACTGTCCTGTCTAGGAAACATCCAAGAAATTGCTGGGCATTTTAAATTTGTGGTAAGGCACTACAGTTTATAAC 
GTTTTTCTTGGATGTGGTGAATGTTGTCATGCAAAGTAGCACTTGGGATTTGCAATTCTTTTATTATCATCATCGTCGTTATTATT 
TTAATTGAGAATGGCCGCTGTCGATACAGTATTTGCCACCCAGCTATGTTATCCTAGATGAAATAGGCCAGACATACTTAGTGCTG 
70 TTGCTCATAGGAGGTACCTGGGGTTGTCAGACTCACACAGTCCATAGGGAGAATAGTGGCTGCCAGCAGGAGGGCAGAGGAGTGGG 

GTGTATTTTTCAATGGGTACAGTGTGTGAGCTGGAAAGGTTATATTTTGGTAGAAGGTGGTGATGTTGGTTACACAGCAATGTATA 
TGTTCT AAAGTCTCTTATGTTACAGTCTAACATAATTTTTTTAAAGCAT AAT AG CAG AACTCAGTCTT C CTTT CAAG AATGCTGGT 
CCTTGGCAGCAAAGTCACAGTTTGAGAGGCTGCGGTGCCATCGTACACCGCACTCTCATTGTGCTACTTTTTGTTTTCAATATTTT 
TTTTTACTTATTTTACATCCTGATCACAGCCCCCCCTTCTCTTCTCCCAGTCCCACCCATACAAATCCGTCCCCCCATTTCCCCCT 
75 TCCCCTTATCCTCAGAGAAGGAGAGCTCCCTTGGGTGCCCTATCCTGGGACATCTATTCCCAGCAGGACAAGGCACATCCCCTCCT 
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ACCGAGGCCCAACCAGGCAGTTCAAGTAGAGGGAA.TGTCCCATGGCAGGGGACACAGACCGAGACAGCCCCCTCTCCACTTGTTAG 

aggacccatatgaagatcaactaggtccagtccctgatgtttggctatgggtctctgcctctgcttctatccgctgctgggtaaag 

CCTCTCAGGAGACAGTCATGCTAGGTGGCTGTCTGTAAGCCTAGCAGAGGATCATAGTCTCAGGGGCTGGCATGCCCACATGAGAT 
GGCTCTCAGTCArTGGTTGGCTGTTCCCTCAGTCTCTGCCCCATCTTTATCCCTGCACATCTTATAGGCAAGACAGATTTTGAGTT 
5 GAAGGCTTTGTGGGTGACTTGATGTCCCCCTCCCACCTCTGGAAGTCCTGCCTGGCTATAGGAGGTGACCAGTTTAGTCTCTACAT 

CCCCTGCTAGTAGGAATCTCAGCTAGGGTGAACCCATACACTCCCCATATCCTTTCCCACTCCAAGCTTCCAAAGAGTCCCAGAGA 
TGCCCTCCCCCATGATTTCCATTCTCACTCCCAGCCCTCTACTGTCCTCCTCCCTTCCCACACCTGATCTCCATGCCATCTCCATT 
CTCTCTCTCACCCCATCTCCCACCCAGTTCCCTCTCTCCATCCACATTTGATAACTATTTAGTTTCCCCTTCTGAGTGAGATTGGT 
GCATCCTCCCTTGGGACCTCCCTATTACTGTGAGTTGTAGCATAGTTATCCTGTACTTTATAGCTAATATCCACTTATACGTGAGT 
10 GTATGCCGTAAGTGTTTTGTCATAAGTGGGTCAGGGCTACCTTACTCAAGATGATATTCTCAAGTTTCTTCCATTTGCCTGCACAA 

CTCATGATGTCTTTGCTCTTAATAGCAGAATAGTATTCCATTGTGTGATGTGTAAGTTGTTTCCAGCTTCTGACTACTATGAATAA 
AGCTGCTAAGGACGTACTTGAACAAGTGTCTTTGTGGAATGGTGGAGCCCCTTTTGGGTATATACGTAGGAGTGGTATACCTAGAT 
CTTATATAGAGCTATTCCCAGTTTTCTGAGAAACTGCCAAATTGATTTCCAAAGCGCTTGTAAAAGTTTGCACTCCCACCAGCAAT 
GGAGGTGTGTTCTCCTTGTTCCACATCCTCACCAGCACATGCTGTGGCTTGGGGTTTTGATCTTGGCCATTCTGACGGGTGTAAGA 
15 TGGAATCTCAGGGTCATTTCGATTTGCGTTTTCCTAATGACTAAGGAAGCTGAGCATTTCTTTAGGTGCTTCTCAGACATTAAAGA 

TTCCTCTGTTGAAAATTCTCTGTCTAGCTCTGTACCCCATTTTTAATTGGGTTATTTGGTTTGTTGGTTTCTAATTTCTTGAGTTC 
TTTATGTACTTTGGATATTAACCCTCTGTCAGAATTAGAGTTGGTAAAGATTCTTTTCTAATCTGGTGACTGCCGCTTTGTCCTAT 
TGGTGGTGTTTGTAGCCTTACAG AAGCTTTT CAG TCTCATGAGGTCTCAG CAATTGTTGACTTAGTG CCTGAGCCATTGCTG CTCT 
GTTCAGGAAGTGTACTCCTCTACTAATATGTTCAAGGCTATTCCCACTTTCTGCATTAGATTCAGCATATCCAGTTTTATATTGAG 
20 GTCTTTGATCCACTTGGACTTGAGTTTTGTGCAGGGTAAATATGGGTCTATTTGCAGACAGCCTTCCTCTACATGCAGACAGCCAG 

CTAGACCAGCACCATTGTTGAAGATACTTTCTTTTTCCCAATGTATGGTTTTGCCTTCTTTGTCAAAAATCAAGTGTCCATAAGTG 
TGTGGGTTTATTTCTGAGTCTrCAATTCTATTCCACTGATCACCCTGTCTATTTCTATACCAATACCATGCAGTGTTTATTATTAT 
CCCTTTGAAATACAGCTCGAGATCAGGGATGGTGGCATGTGTGTTTCAGGAATAATCTGTAAGCTGTGATATAACTGCTCCCAGGA 
GTGATGTCTAAACTAACTAACCCTGTGGGCCTGTAGATTTAGCCTCTGCGGTCATTGGAGACCATCACACATTTTGGAGTCAGTTC 
25 TGTTGATAGTTTTTAGAAAAATGTTTGATTTGATCATTTATAATAGACTCAGATCCCAATTATATTCTATTCATGGAACCATCAAA 

TTAATTTTTTGTATACATGATAGTAGTTCAGGGGATGTGATGTTGGCAGCACGGGAATATACGTTGATATATTAATCACAACCTCC 
AGAGGTTTTCCCCCAATCTCCAAATAAGCTGAGCTGGAGCGCACCGTAAAGTTCCTACCAAGTAATAAGCTTAGCCGCCTAAATGC 
GTTACCAGTTTACTCTGAGTCTCCAAGCGGCTGAGTGCTAGAGAAGTGGCTTTGTGGCTGCACCTGTCACTAGTGAAATGACACTT 
CTCACTATTACAGGGGAATTCAGGGTTCCCTTTTGTGGGTTCTTGGTCTCATTAATAAAAAGATGCTAAAATGGACTCGGGGCCAG 
30 CAAGGTGGCTCAGCAGTTAAAGTAACCTGACAACTTCAATTTGGTCCCTAGAACCTGCATGGTGGAAGGGAAGAACTGAGTCCTGA 

AAGTTGCCCTCTGACCTCCACACCTGTACCATGGCACGCGTTCATGAGCATGTGTATACACACACACACACACACACACACACACA 
CACACACACACACACACTTGCACGCACACGGATTTTTTTTAAAGAACAGATTCAGAAGGAAACTCAATGATCATTTTATTAGAGTT 
TGAGAGAAAAACAACTGGGTAGGCAAGCTATAGATCTCAGAAGCCGCTGGCAGGAGGAGATGGAGAAGAAGAGAGAAACCCAGGCC 
ATTTTAAGATGCATAAAAGCCTCCATGTTGAGCATTGGCATTGCGTGGCACCAGGGTGTAGGGAATAGCATAGATAGTGAAACTGT 

3 5 CTGGAAGGTCAGTGAGCATTCTCCAGACAGTGAGTGAACTGGGAGGAAATGCCCCAAGGTGTTGGACTGCAGGCACACAGCCCTTT 

tttgttagatgaaacccaggtggagaaaggcttccaatctttctgtgccaactggcttcattcatatgttaatcttggtaaagcaa 

TTTTAGCATATATTCGCTTACCAGATTGCCTCACCCTCACATTAATGGTGAAGTGGCAACTTGCCCTTCTAGGAACCCCCATTCAT 
CACAAGAGGGCCTGGTATCTGCCACACTGGTGGCATACACTGCAGAGAATGGCTGTGTTGAGATGTGTCACTGCTCTTCTGCCCCA 
40 GGACAGCATCTGTGACGCTCTACAAACCAGTGGGTTTATCGAAGCCCCTGTGCGTTGTAGATTAGAAACTGTTGTGTCTAGATTTT 

tcccgtattctacccttagttgacaccaaatcagataattacatgagtcttatgtattaactgttgtaatttctagaaaaaagtca 

gaatccaaaaataattgtctccttgtggcaaagcagaggtcacttcggcgtataccttcttgaaaaagtaaactcatgcatggttc 

acttaacaacagctttgctctgagaccgccagtttatcctgtggtcctcagtgtgcactcacacagcccacgcacactgaataatg 

tcatcttctggaactggtctgaattctcattagatccgtgttatcctacataatcgtcaaagccacataaaagaataaacgcaaat 

4 5 gttccctctaatctagccacaaagatacaactcacctacatcaggtgcttttgtgtgtccttccaaactgtttttatccaagaatt 

ctaacttcataagccatgctctgcactgatttgtactgaagatcttgggggcacttggaaatagcagcactaaccagacatcatct 

tacaggacgaagaactcctctttcacgtcttccctccaggttccattactcagcttttacacaagacacatgtggacctcccagta 

TCCTTATCTAGAGGATGCTTCTGATAGCCGrCATTCTCAACCCTACATTCGATTTAAAAACCATATTGGACGGACTTGCAAAGCCT 
TTGCAGCTCCTGGGATCATAAAAGAAAGATTGGCTCTGTACAGATGATTTTAGTGTTAGCTCCACTGGCTAGGTCTGGTTACTTTG 
50 AAAGTCATACTTAATGCACAATAAGCCAAATTGATGGGTATGGGGAAGGCTGACTTAGCTCAGTATTATCCACAATCTAGACAACA 

C ACCCTCCAGT AAAACTCTAATTCCATCCAAGTGC CTGCCTTCTCTTGTTCTGATC CAAAG CTTT CCCT CAGCTTTTCCTTCT AGT 
TCCCCTCCCAACCTCAAAAGCAGTGTCTGTTGAGAGCGCTGGGCTCTGGTGTGCGGCTCTCTTACTGCCCTGTGAAGTGGTTTCCA 
CTTAAGGGTTGGGGTGACGCCTCACACTTAGACAGGGTTAAGGAGGTTCTAAAACACGGAAAGAAAGACCAGGTGTGACTTTAGGG 
GTTGCTTAAGCCTCCAGAGTAGTACCATCCACAGTCCTTACCTTAGAATAGGTATTTAGTAAGCAGCTGCTGGATGCAGTTGGGGT 
55 TACAAAATGGGTCTTTGGAAATTTTTACCTTTCCGTGTATAAGACAATAACTTCCTTGAAAGGGAAGAGTTATTTGCATCCCTTCA 

AATCCTGTGTCCTTCGTGGAACATAAACTCTATATAGGTTGATGTGAATATTTCTGTGGCAATCAGGTGGTCAGGGAACGAATGCT 
TACATTCCACTGGGTCTTTTTTTACTATCTGCACCCAGCAATTGATGGCACTTAAGTAAATATCCTCAATTGTGTTTGACATCCGA 
TTGGGTACAGGTGTAGGGACAGGGCAGACAGTACCTCGATCCTCCCTGGTGAAGGAGTTGCTAATACTGACGAGACTTGGCTCCTT 
CGTTTTCGATTTGGTTGCTTCACTTCACTGAGTCACAGCACCTGCCACTTAGGATGGCCACACGGCTAAGCCAGAAACCTTCCTTC 
60 AGATTGCTGGTGACATTATATATGAATCTCTGGTGACATTCTCGGCTGACATTTGTCGCCTGATCTCAAGTGCTTGCTAAAAGTGA 

GTTAGCTTTGTCATTGACACGGAGACTAACTTTCTCTAACCCAGACTAGTGAAAACTGAATTGTGCCTCACCACACGAAGGTTTTG 
CTTTCACTGTGCCCAGACCCTCCCATCTGTCACAGCACAGTCATTTTGTGTCTGATTTGGGGGCGGTGTGGTTGTTTCTCAGTGGT 
GTGTGACCCACTTTTTCATAATACTTCATTCCATGTGTTTTTACAACACAAGTCAGAAGCTGACGAGAGTGGACTGAAGCCCCAGG 
AGCATCTTCTGAGGCTTTCTCGCAAGCTCTAGAACCACATTCTAAGAAGAAGGTCTTAGCCCTGCAGGGTGTGCGTCCCCTACCAG 
65 AGAGTGATGGGCCAGTTCCTCTAGTTTCTGGATAATGAGCCAGTGCACAGGTAACGATGCCTTTCTCACGGTTGATTTCTTTTGTG 

TGCCAATTATTTTACCAAATTAGACCTTTAAAAATACTAGCCACTTACCTGCATAGCTTCTCTGTTGGGATGGGGAGGGGCTCAGG 
AGAGTAGACATTTTCATTGATACTTTGAGACCTTAGTAACTTTTCCTTAAGAATCTGAAGGAATCAAAAAGtTATCTCTGTTTTCT 
GTGTGCCCCTAGCAGACGTCCTCTCTGATGGTTGGTTGTTTCGGTTTGGTTCTACTGCTTGTTGTTGTACTTGTCTGCGAGCGTCA 
GATACCTCACTCCGCTGTGACATCTGGGTGATAGTTAAACCTTGATTAGCTTCTGCCTGGGGTATGGGCAACCTGTGGCGAGAGCA 
7 0 GACAGAAAGCTTCAAAGAAGAGAAGGGCTAATGAGGGTCCGATGTGTCTTGCTAGACACTGGCTACTGCAGGCTGGAAGCAGACAG 

AAGCCAAGTGCTATTGGCTTATGTTTGGCAAAAACCATTCCTCAACACCTGTTTATAACTTTATGTTTCTGACATCACAGCTGTTA 
ACCAGAGGATTCTTTTAAATATCGTCGTTTCAAAACAAAATGTTGAAGGTGTCACCTGTCCTAATGTCACTTATCCTGATTCACAG 
GACAGTTTTTGGTGAACATTTATTTACCAGGGTCTGTCTGGCTTGTGGCAGTATCATCTGCACACTGGACTGCATACCACCTTAAG 
ATG TGG AGCATG CCCAG AG ATAAG TCAACCTTGTTTTCCATG AAAGT CCTG AG ACAG AAAAAGAATGAAAG T ACAAACAGTG ACTG 
75 GAAAAAGTGTCACACACTTGAGCCACTTTGCATCCCTTGTTAGGACAAACCCTGGGCTGGGTTTTTACATTCGTGAAGCTGTGCGG 
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taggtggatcagtgtgggaggttcagaaagagtagcggttagaataagattttccatttattgccctttgtgcatggctaaaaata 

AGATTCATACAAATCAGAATGTGTAGTGCAAGCAAAATCATTCTGTTAATTCTGATGACTGGCCTGCCCACATCTTTGCATCTGTC 

TGTTAAGTGGTCCATTAGGAAATAAATGTCTCTGTTTAAATAGCAAAGGCAACCTAGGTTTTTTTTGTTGTTGTTTTAATTCTATT 

tgtctacacatgatagtctgtcatttttcctcttctaaaggaagaaagtcataattcacacatacacgaattgtgttggtgactga 
5 agtggtgagatccttggctgtgtctaaaaagtactggcctcgtttgaaaggtcaatttacggtgtccatcttcaaggcttattgct 

agaaagttatctctcatgagcccatacagtggtgaggagagagggtcacttagctgtattggaaagtggatgagaacatgatccag 
tgcacacccgtcctgcagcgagctccatcagcacagatgttgggaggagcagttgaccaagtgaaaacttcccttcatctggcttc 
agagtctcctgcaaccacagtaagtgataatgtctccatttgtggctagacgaaacaccaaagagaagtgtcggcagtgttcacag 
ggaaatttgtacctcagtgatcccagcattgatgctgtcccatcgcaccgactgaagagcggtggcatttccagaggtgtgtctgc 
10 aagcgcaccgagcctttcagtttgatgcggtccatgaggtagatgagtcaggatgccctcttcacgatgcatcgttcaaaggcagt 

cattcagaagccttatcaatgggagcggcaaatcgcactcctctgactgtgacggtccccgtgtgccgcagctgaagcaggagcgg 
tgggagacgacagacccctgcacaaagcttagccgggagacccacgcacctgggcccatccacttctcctcctagacctgagcatc 
cttatctggaaatgagaaaaggtgcagtacctgccccgacgggtgtctgtgggatttgatgaggtaatgatgtaagatacagagcc 
aaagctgtgcgcagtgcgctgtgcgcgtgcggctgctcattcatgttccctcctgcatctcgaaggtgtgctggagcacggcagag 
15 catccgaggttctcccgtatgtgtacagtagaaattttaggatttaatacacaaaggctcagcctctgggtcttcattcctcactt 

agaaggtgagagcatttatagagcagtttctttttcttttctttttcttttctttttttcatagcctgctaatgctgcctgtcagg 
tgattttactttgtaatgacatggacatggtgtgcagcccttcctttgtagattagcaccgagcatattaggctatttttatccgc 
acactatgcttttcatttaaacccgagtatttcagttctaacatctgtgcgtgttaggtgtagtacctgctggtgtacattaggcg 
agcggctgcgctaatgctgtaatcaagcgagcttttaaatatttcaggtaggaactagcaaaatctcaggagcaattagcttccat 
2 0 tgtagtttcgctccctagcgaaaacattgcctacgcagtgctgatccatcatcagggtgaccaacgctaacaggcagaagacagtc 

agcactgcgttcattagtttttgttaattattttctgtttcatgtatatgtgcccttctctgtctttttcctcccaacaaggtttt 
ctattacaagttaaatattattttataatgtaagggcatagctataagcagcacatagctcgtggtcaccctttcgaagccttggg 
gttggacagtgagagttcagactagacgttgcttcagcctcctctgtgaccttctgggatgcggttctcattcatcaaattaagag 
agaaattgtgacagtaccttgactttgcctcacctggggcgcgatgaaagtgatgaatgggagcaataaacacagaagttacagca 
2 5 cagcccagaagcagcgagggttcactgtgagcagggaacggattttaactgcagagtcccttttcatgttgattctgccatcctag 

gtaccaaggctgattgtagcatacatattaaggtcagcagattttctgggtttcagtgttaggacctggcagtctgtagtgaagac 
agacattcctcaggttaaggaccaagatggtttgccttttcttacagccatatctcatcccccacattgtatccaggctgtgcttt 
atatgcgttctctctctctctctctctctctctctctctctcaagaaaatccttttcttaagagattcttcttaagaagaatcctt 
ttcctcagagaaaatccttccaggtgactttcagagttcctggcattacagtgcatgcatgcacaggcacacacgcacaggtacac 
30 atgcgcacactggcacacagtggcacacacatgcacacactggcacgcacaccattacctttgccagcctcactgcactttgccac 

tgaagcgtctatgagaattatagactggagaaggtgataaattaaactctggctgtgatttcctacctcacctttgggggggatga 
caaaggatctgaaattcatccggttgatacactctacttcttcgtatgtaacagtggttttaacctgtccttcatgtgcagtttga 
gggtagtggccaggctgggcccattattcctttggttgaataatataaagaatttgcaatggagattacactaatgatgtatttta 
agtgcatgtccgcattggtagtttagtgctctcagtcatgaaatgctttggagtttatttctaatgggtaaatgctcagaaaaact 
35 gaaattttcaataagattgacatttggagtaagaaatataaatctaatgagagcatttcaaccaaggcttgtaattagggctgaat 

agagtaaatttatacatgctcgctgcagaagggcacggcggaaggtgaaattgcatgctcttctgtgaaggagcgaggaaggccaa 
tgtatcagtgtcaggccgtgacaccagagtataaatgacactgtcaccaagtgctgcactgggtaccaagggaattccactcgagt 
aaattacattacttagacagacctgaaggcaccgtgctggaatgagtgcagaaaaggagaagtctgtcagcacaaagctgagaacg 
ttgccatatagccaactgcaggatgcacagcgctggctgtgtgggacctggaagggacaatgttccggtctgttgttagcttatag 
40 acgtgacagatatgtacagttgacctagagaatgggtataagctgatttctgtgatctggtcagcattgggtttcccttattattt 

acagttgggtggcaatagggggtcagtgtacatttgccattctttctttttctctgttgtgagaatctaacccctgccccctcggt 
agcactgttcacctcatttccagccccactgtcataaaacacatggtcgccatggtcaggtggaatgtgtctgtaatcccacctac 
tggagagacagaggcaggaggattgcataagaactctttttctcacactgtgtctttctgagagttgatctgtcttagcgtttctg 
ggcaggaactgggagaagagatgaaacatcagtgatgacgccatctcctctcctcacttactgaaacatgcgctggtctccttttg 
45 tctggctgggatgccagtcagtccctgaagaagccaatcacagggactctagaatcagtcactcactccttggctaggaagtaaat 

tgtcccagagagagtagtctgaaacatcagggtggctttctcagccatgtgtcacaccttatccttcttgagacacccctaaacag 
cctcttgggggacacgctgcatggagaacatggactctgcaggttatctccacacgggttacatggcaggtgttccgccatcttcc 
taacacagggcacattggacatcagaggtggcactcaggcttgagttttagtctttccaaaataatgctgtgtcagaggtggaatt 
tcatctgcgttttgtgcctgtatagactttattcatttaatcatgggatttaggaaagccaccttacttggaaaactaggtttgag 
50 ggcaggagaagagaaaatgacatattttctaatttatttaagtatacccacctttaaattacttcaagacgctctggtgcagctca 

gaggtagagtgcttacgcaggacatgcaaggccctaggttccatccccactaatgcataggtatgggtgtcagtctgggattctga 
agtgacatctgcgtaaaagcttcacacggtgtccatgtgaagcctgagctcactgagcgcttactcatcagccgtgggaagtcagc 
ctcgcctgcactggcatgtccccgtttccatcgcatttcacttgtgtgctccacaacatcagtaggggaattgtatgtgtgtcttg 
gtgtttactacaaagttactacgtgacgtttttcccctggcttctccatgacagcctgctacccgaactacagctctgagctcctg 
55 tgagctgaaccctggtgaaagagctttgacagcatctaaaatgtttggagcctccctccattctgaagagcctcctttgttccaac 

tgccctaccagtgttgttgttgttgttgttgttgttgttgttcttcttcttcttcttcttcttcttcttcctcctcctcctcctcc 
tcctcctcctcttcctcctcctccttcttcttcttgcgtccaaattggaaagggagcagggggctctcctaaggaggaacgggtct 
gtggaggattgcgagcactcattcagaagctattcttagttcccagaactataacgaggctgggctttttgtcctgctgaagctcc 
attaaggaacgatccctctacctgccacctgattctgttttccccaaggacgcctggtgttttcttccctcatattctgaatggac 
60 tggcttctgagtcaggcgcatcttgcaaggcagtgagtcctgttgccgtgatggctcacctactcctcagctgtcctctgaagtct 

gcattagcagcgcttgctgcagacctggattcatcgtcagaagtcagcctgtccacggcagcaacttacccacattgtcacgccag 
tgttggcagctgaccactgctgccttgcactgctgtgttcctgggctcccactgctgcagatgagaaaaagaatgcaaacaacaga 
gtcccccaccagagcccatagccatgttccagaggacagtgaagtcattgttcagaggtgacctaaggacgaaagcatttaaacaa 
taagccctcttgtgagatgtggtgaactatgcactgcagacattgtgaagtcctctgtctcggggaaggcagtttctgcacgggtt 
65 tcaataccttcttgacagccatttaggagaggaaagtcacttgtctcacaatagcatccaagcagtttctgtcctaaggaacgcta 

aagtgtgttcctttatataaaatacacactgtaatttatagaaatcacagtgctccattgaattgcagtcccctccccctcccctc 
cttacctgaagtagaaactccatctgtttggtaaaagccttctttctttgaattttctttttatattttgtgtgtgtgtgtgtgtg 
tgtgtgtgttgtgcacacacatgcacatgtcactgaacacgtatagcgaggtcagaagacaacttgcaggagtcagttgtgtcctt 
ctcctgtatgtcatggggattgaactcacattgttagggctgctaccaggccccatattgagcagctcgcccacccctcttcattc 
7 0 tttgaataatatttatttcttccaaatgaaaaaagggatcccttcggttgcttagattcctaatgaggctctgaggcttgataata 

atcctcggaacaccttgtcactgttgaagcatgggaaaagaggagccctgctttgaatttagtttcgtttggattcatttaattta 
atattttttggttttgtttttgcattgagcctttaagggaggcttggtatatagacatatacccttgttagctcacaccagtatct 
ctggcagaaccctggaattgtttccgttttgatgttgaatatatgactttccgtgatggtggagggcgcggtgcatatgttgactg 
gccagaggtgttctgtcacgatataaatgtaggattaaactattaaaattgccaatttgatgtgtttgcagatcactgtatacagc 
7 5 accattgcagaatcctcctaattgaagaaatgtttcatctctatctctgttgacaggaaggatcgcctcctgataattgctttgct 
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taagtgtctgataatatgccaggagtgagcgcattctgtgttaggtcatctttaattatgcatgtaccacctgtcagctctaaatc 
aggatcagatcagatccttgcagagtcactttggggagggtcggagagaagccaaggtgatctctttgagaaacaacagaaatagc 
agtaaacatttctcatcacctgaaagcgcctcgggggcatggctcatgaggcaccagccactggcacatctgagaaaatccgaaat 
ctcacccaagcaagataaattacctcggagacaaattacggagagcttggaagtgccccctccctccctccctccctcccgcccgc 
5 catctgtggcacttcctttttattctttctcatccttgtaaaggagccagggagaagctcagacacatttttataagctacgtgag 

GACAGGAAATATGATAATGATGTTAGATTTCATACATTTGGGGGATTTTTrTTTCAGTAGTTAGTTGGCTTTTTTTAGAAGGACAA 
ATGTGGGTrGGAAGAAATGCTTGCTACCCTCTGTCAGCTTTTAGTAGTTTTAGTCTCACTTTTCAGGGCTGTTTGGGACTTTCTGG 
AGGGATGTTTAGGGTTCTTTACCGAAAGTTCTGTTCCCTCCACTAAGAGGTGTTTTTCTCTGTTCACCTGTCAGAGGCTTAAAGGC 
AGAGTGAACACACGTTCACTCTTTCATATAACAGGTGGGCTTGACTGACTGCAGAGGGGCAGGCAGAGAAGGGGCAGGCGGAGAAG 
10 GGGCAGGCGCAGGGAAATGACTGAACATGCTTTATCCCATTGTGCAGCTCTCAGAACACAAAGGGGAGGCTCCAAGCCTGACGTTC 

TCCAAGCTGGGGGGGTGGGGGGAACGCTCCTGAGATGGCTTTGCCTTTGACCCACTTTTGGAAAATCCTGAATTTCTCTATGTCAG 
ATCCAGCTGAATAGAGGGACAGGACCGCCATAAAAGTGGACCTCCAGCCCCACAGAGCATTGGGTTATGACTCTGAATCCCTCTTC 
ACCACCATCCAGTGCCTAAGGTGACGTTTACTGCAGTGGGCATGCATCCAGGTAGCACAGAGTAGGTCTGACACTCACTCTCCGGT 
CCAGCGTTTGTCACTTAGTGTGCAATTGCACAAGTAAAAGTTACACAGGACTGTCAGCTCCACACAGCGCAGACTTCTCTCAGAAG 
15 TGACTGCAACGTGCCCATGCCCGACAGAAGAAGATCCCAAAGTTAAGTCCAGGAGAACCGAGAGAACGAACCAACAAGTAAAAGCA 

GTGCCACCATATTTTCTCATCCCCGCTCGTCTTTGCCAAACCCTTTCCATCTGCCTGGGAAGATTGTGTGCTCTCTCCACCTGCCT 
GACTCCT ATTTTG AATGTTATCTC CTCT AAG AAG CATCT TT AAATTT ATT CTTTT AT AATTTT ATACATGTATATAGTGTTCT TTG 
CTCAACTGCCCTCCCTCCCCAGTTAACCCTCTCTTAATGCCTTCTCCCATCACCAAATCCCTTCTTCTCCTCAGGCCCCCCTCCTG 
CTTTCATGCTTTTGTGTGCGTGTAAGACGCACTGCATTTAATTAGAGGTGAACATGAGTGAGGTCATTTGCTTGCACAAGAGCAGT 
2 0 GTGCCAGGCTCATTCACAGAGGAATATGATTGCCATCTCTCTGTATCCTTTAGCTTATTACATCTCCTTTGAGAGTGGCGAGGCCT 

TATGAGCCTCTCTCGGATCCATGATGGAGAACTAACTGGTGGGCCCAGCTCTACGAGGGCAGCCACTGCTGCTTTGAGTCCATAGG 
TGCGATGGCCATGTCCTGTCCCCTAGACAACACCTATAGTACTCTTGGCATCTTCCAACTCTTACTTTCTTTCTGCTTCCTCTTTC 
TTGG C ATTCTCTGGG CTT C AGAGGGATTG AT ACACATCTCCCACTTAG CTGAACATTCAACAATCACTCGTT CTCAG CACATTGAC 
CAGTGATGGGTCCCTGCGTTAACTGTCACCCATGTGAATAGAAGCTTCTCTGAACAAGGCTTAGAGCAACGCTAATCTGTGGATGT 

2 5 AAACATAAATGTTGGGAGTTCAGTTTGAACAGCCAGGTGTGGTGACACACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGC 

ATATTTCTGAGTTCGAGGCTAGCCTGGTCTACAAAGTGAGTTCCAGGACTGCCAGGGCTATACAGAGAAATCCTGTCTCGAAAAAC 

AAAAACAAAAACAAACAAACAAACAAACAAAACCATGCAGTTTGACACTGTGCTCAGTTAGCAAAGAAAGTTCCCCTACTGGGTCT 

ATGACTGCCATAATCATGGAGTTTGATGAGGTTTGTAGAACTAAGTATGAATTCCTCCTACAGGGAGGCACTCAAACCCAATCAGA 

AAGTAGCTGGCTATCCCTAAAACAATTACACCACTGTTGCAATGGTGGGCATATCTTGCCTAGCATGTTGGTAATATAGTTCAGAG 

3 0 GTTCACAGTTAGGTAAGACCAGTGGTGACTTTCTTCCCCTGGCAGCACTCTACTAGCCAGCAGGAAGGAAGCTTCCAGTTCAGTTC 

CAGCTGGATTTCTCTCTGTTTTTGCAATCAAAATGTGTGATGTCCTCAGCAATAGGGTCGAACCATCTGCTTCTGGTGGGCACCCA 
AGAGGAATGACAAGGGCCCCAGGGATCCCTCTGATCAACAACTAAGGAAGTACCCTATACCTCCCACTGGGGTTTTGTCTAATAAC 
CAATGTCTTAATCAACATATTGTTTTCTTCCTCCTGCCCATCACCAAGTCCCTAGCAGACTGCTTGTCTGGCTTTATCAGAGTTGG 
TCATAGTATTCTACAAAGTATCCTTTATGGAGTTTTCTCTGGGGAAAAGAAGATAGCATCTTAACTGTGACCAGGAAGCTCCAGAG 
35 ACCAAGCAGTAATATGTGGTCCACAGTCCTCAGGTTACACTAAGGATATTATGACCATACATTAGAGAGGGACATACACACATGTG 

AGCGCTACATGCAGTGCACAGTGCAGGGATGAAGGACTGCGCCTGGGGAAGAGGGAGAGGACGGAAGCCACAGTGGCTGTGTTTAG 
AT AAATG ACAGACTTGCTT AAGAG ATGGGCATG AT ACAGAGGAG ATTTTGGGTT AG AAC ATG ATTGG TTTG CTTGTAAAG CT AGO C 
TACTCTGGAACCGATGACTTTCTTTGGTAACAGTGGCTCTCGTTTCTAGAAAGAGAGTTTATGTTTTAGGGTTTCTATGGGGTTTG 
AGAATATAAATTTCTGGGCTGTGGGGGAGACACAAATCAGATAACCTAACACTGCTAAGATGGAGTGTCCCTGTTCCATGCAGCCT 

4 0 CCCAGCCGGGATGGAACACACTCCTGACTTCCATGTTGTATCAGTTTGTCTAAAACATATCCATCCACAAGCTGCAGGCTAGAGGT 

TGGGATGTGATGGAAGACTTCCTTTCCCGATGAGGGTACTGTGAGACAGATCAGCACTCAATCCAGCCACAGTGCGCATGCCTCCT 
GGCTCCTTGCTCGATGGGACTGAGAGCAGCTCCTCAACACTTGAACCCTCCATTCTGTCCAGGAAAATACACACACTATTGTTCAC 
CTCCTGGGAGTTGCCATGAGGGTTAATGAACTCCGTGAAGGGGCCACCTCAGAACCCATCTGTCACCAGTACAGTGGACAGAAGAA 
CTCCTGTGTGTAGGGATTGCGGTGATGAAACAGTGTCATGTAGAAAAGTCCCCAGCTTGGAGATGGATAAGGCCCTCCTGGTTCAG 
4 5 TCCTCAGCCCTACAGAGGAAGAACAAGAGACTCCCAGCTGCATACCCGCTGCAGAGTAGGTTCCTGGGAGTGTTGGCTTCTGGGAA 

CAGAGGTGTTCCCAGCATTCCCTGGGACCTGCCAGTGACCTGCAGTGTGCGGCCTCTCTGCTGCTACCTGTTATCTCAGCCCAGCA 
CTGGCCACATCTCTCCTCCTTCACTCCTTCCCTCTCTACTTCCATCTCATCCCAATCCTTCTTTCTTTATTTCTCTGACTTCTCTC 
TTGGCCGCGTCTTCTTTCCGTGTAAGATTGTTCTGATGACCCCAGCATGTCAAATGACTCTCGGTAACTCTTTTATTCTATTGTAT 
TAATTTTTTAATTGAATGTATAATCAAACCTGGGTCCTCTAGAGGGGCAGCAAGTGCTCTTAACCACTGAGCCATGGCTCCACCCC 
50 CTACATATTTGTCTTATTTTGCATGGTTATGTGTGTGTGTGTCCTTTCT CTCT CT CTCT CTCTCTCTCTCTCTCTCTCTCTCTGTG 

TGTG TGTGTG TCTCTGT CTCT CTCTCCCTCTCTCCCTC CCTCCCTCCCTCCCTCCC TCC CTC CTTCNNNNNNNNNNNNNNNNNNNN 
CCTCCCTCCCTCCCTCCCTCCCTCCTTCCCTTCGTCCCTTCCTCCCTCCTTCTAACTCCCCTCACCCCTCTCTCCATGGGGGTGGG 
GTGTTGTAGGTGTGCATGCGGAGGTCAGAGGAGAACTCAGCGGAACCTGGAGCTAGAACTAAGGTCGCCAGGCTCAGCAGCAGGCA 
TCTTTGTACACTGAACCATCTTCAAGCCAACGTTTTTAGTCTAAGCAAGAGGTTTTTTGTAGCTTTGGAAGGAGGGAAGAAGATGA 
55 ATCTTTTCATGTTCCTCTAGACTGCCTTCAGTTCTTTTTTCCCCCTGTGTTGACATTTTCCCCTTCTCTCATCCCCTCAGCCTGTA 

GTCATTAACTTGCCAGACACTCAGCCATGGATTGTCTTTATGACGTTGCTGAAGTTAGGAGCGTGTCATTCACAGAGAACCTAACC 
CATATATTAACTCAGGCACAGCAAATTGCTAAATACATGCCTGTAAGTCAAGAGCTTCAGGATGACAATCCAACCACTCCTATTGG 
AAGGGGGTGACTGAAACAGACTGGCAGTGGGCAAGGGAGGGTGAGTTTCTGCCACAGAACTGAGCTGGGGCAGAACACTGCCCTCT 
GGACACATACAGGGGCCCCAGCAGAGCATTTCCCAGGACGTGATGGCGAGGCCCCAGTCTAACAGGAAGTCAGTGGGCTCCTGCCA 
60 GCCTCCACTTGTTCAGTCCTTGTCCACAACTTGAGCATCCACACCACGGCTCATTCCTCCTCCTAGTCCCACTGGAATCCCTCTTA 

CTCCTCCCAGGGCCT AG TTCAG TAAATGT CAG AGTAGCT ACAAAAG ATG AGCG CTG CATTAGATACAGTG CCCAATGG ATACGTGA 
GACCAGATCCACACATG CCG TACAAGTGTTGAAGAGCAT CAGTAC ATGTG GAAATGGGAGCAG C ATCTAGTGGGAATCATG AAG TA 
CCCTGATCCACGTGTCTGTGCATGGATCAGGAATGGTGCAAGAGAAGCCACACAGAGTCTGGGGACACAGAGTCTGGGGACATGCA 
G CT CTTCAAAG CTTTTGTTACTAGT CTATGCTACATTTT ATTT AAG AATGTTACTTT AAATTT AC AATCATTTTTAAACTCTGAAT 
65 CAGAAGGTGGTATTGGTTCTCAGAAAGGAAGACAGCGATCTATTTTCCCAACTCTTGGAACATGATGTTCCTTTGGGAGCCAGTGG 

CCTGATGAGAAGCCCAGGGCTCTAGGTGCTGAGGTCATTACCCACACCTTATGACTCAGTGTCCCCCACACCCCAGTCTGAACACC 
TCTGTG AGTGGTG AAGG AAAG AGTC CTGC CTTCTGTATAGCC CTGG GCTTTG CCAG CAAC CTCGTGAGAAGAGATG TCTAGGAAAA 
CACACAGAAAGCAGGGTTGCTGCATGTATGTAGAATCTCACTACAGAATGTAAAGCTTCGTGCTTCTCAGAACATTCACGTGTTTG 
TAAAAGCTTCATGCAACACTTGAGGTCAGTTGCTGTGTGCAGTCTAGTCAGCCACCAAATCCATGTAGAAGAGGCTTTTGTTTGGC 
70 CTCTTTAAAAGAGAAGTAACTGCTGATTTTTCTCAAAATGTTCTGACCTTTGTCTTGTTCACAGATATTCATTTTGTTGTTTGGTG 

TTTTTGTTTGTTTGTTCTTCCTAAGCTGGTGCAAAGGCACCCAAGCTTTCAGTTGTCACTCTTCTTCCATTTGCTGCTCTGGCCTG 
AAAGAGTCACCACAATGCTTATAAAGGGCTTTCAGAGTTCAGTCCCCACCTTCAAGCAGAGGACTCAGACAGATTCAGATAGCTGT 
G CCGTGCGTG CAGGTGGTAGGTTCCAATGTACTTGGGG CTATGGGCATACTTG GT AGCG ATAACAACATTTT ATAAAG AACAAT AA 
GATGCCCCAGGTGTTGTCTTAGTGTGTATATCTTTGTATCTGCCTTGTGCTCCTATTCTATGCCAGGTCCCTTGAGAGCAGGGGCT 
75 TCCTGGTTCCGCGCTGTGTTCTGTGGTGCCTTAGCAAATCGATGCTTAAACAAATATGTTCTGTACCAAGCTTAACTTTTATCTTA 



350 




WO 03/008583 



PCT/USOI/51291 



AAAATAGCATAACAGTTTTTTAATGTATTTCATTTCATAGAAAAGCAGAGCCTGGATACTTTGCAGTATTTTTTTAAGTCTTGGCA 

ggggaaatgctaagtcatgaaaagttctcaatcattgtagaaaaagtgattttgtttatgctttgacacaacaggaatggagaatt 

tttcaaagaaccttggcgatcacttgcttagattctctcgtgtagccgtagtaccgagaactatgcctgacatttaaaggaggcct 

AATAGATATTTGTTGGGTGTTGGAGAGATGGCTCAGAGGGCAAAGGCATCTCTCACCAAGCCTGACAATCTGAGCTCAGCCCCAGT 
5 CCACAGCTACTAGAAGGAAAGAATCGACTCCCTCAAGTTGCCCTCTGACCTCCAGACACTTACCAAGACACGCATGTATAAAATGT 

AATGATAATTTTTTTTTATAAAATACATTTGTTGGATGACTGAGTAAACAGCTAGTGAGCTGCTCCTGTGTGCTAAGTACCACATG 

ttaaattctggagactgaaataataaataatggatttgcatacataccccagtactttctccctacccaagaatcaatgtaggaga 

CTAGTGACCCCTCTAGCCATCCTCATTCAGTGTGAGAAGGCAATGAAGATAATGCAGAAATTTTATTTTTGTTGTGTGAGTGTTGT 

TAACCAGATATCATGGTTATCACTTCTAATCCCATAAGAAAGTAGAAGGCTGAGGTAGAAGGGTTACACGTTCAAGACCAGCCTTG 

10 gctacttagcaagactatgttttaaaggtccagtggctgtggacctcagtataagaggacttttatctcagtataagaggacttgc 

ttcccgaatacaaaaccctgaatttgatcctcagcactgcccaaagaaaggagaaaatgttatatcgtgtccctgaaacaaggaga 
aacaaagagtcggcttatgtcactctcctcttacgcctgtcttactaacctttgtcccaagttgtttcattttctgggcaaaaggg 
gatcaggattgccccaagatacaaatggtgctaaaggtagcatggaaaagctacacctcagacttccaggcctaggaactcccagg 
taagttagtcaggctctctagatgaacagagttaatagatcttacggggcatctatcagatcagcttccacaatgtggactgaacg 
15 gtccaaagttgacgctaagcattctgggaaggcacttgtacaggaaactaatgagatggggctgaggtgggacaaagacgtggtca 

agaggagggaactacagtcagatagtttagccttgggagtaaacgtataattgagccctccctctttctctctcagcctttccctt 

ACTAATGTTTTGGGGTTTCTCT CTGCAG CCTG TGGTTTGACAG CTTCGTTCC CTAG CTGTTCTCACACACTATGTCTTT ACCCTTG 

ccgctcaaccaactggcacccttggcaggctgcctctccctcctgaaagatcttccctaacctgcccccttgcagacagactttct 

aaaatgtgatcatttagcccctaaccctgagcttacgctcattcttagtgggttgcacaggctcccttaatacagatgtgttctta 

20 TTCTCTGGTGCTCTCGCCAGGGGCACCGCTGCATCCATCTCTCATCTCTCCCAGTCTGTTAGAAGGGTGTGTGTGTGTGTGTGTGT 

gtgtgtgtgtgtgatctctctcctgaacactggtgtgcatagtgtgtacctgtcacataagtggcatagaacagagtaaataagtt 

CAGTGTAGTTAAACACAGGAGCTGGCCATGGCTCCAGGCTGTCCCCTGCCTCCCTTGCATTGTCCCGCACAGCAGCCAGTGCTGTC 
ACCATCCTGACACCGTAGGCATTACCTCATTCCTGTCCTCCTGGCATCAACCTCCCCTGCCTCCACATACTCCACATGCCACCACC 
GTGTGATCGGTAGAAATGTCATCCTGATCACATCATAGCTGTCATTAGTGACTCCTTGCCCTAGTGTGGAGGACACTCGAGTCTCC 
25 CTCACTGTCTCTCATCAGGCATGTGCAGACACATTAAACTCCACAGATGGCTCTGCCCTCCATCCGTGATGCCCATCCATGAGCAC 

CCCCTTTCTGGAGTGGCCTGATCTTCTTTCCACACTTGTCAGACTCCTCCTAGATGCTTTGTCACAGCCTAACACTGTTCTCACCC 
CCGCCCCACCCACTACATCCACCGTGACTGTCCACCCTGGGCCGGGAATGCGTGCACACAAAGCAGAGGTGTTTTGGAGAGATTGA 
CATAAACCTCTTCTTTGGAACCTACCTTAGTCTGGTTTAATTTCTCAAGAAAACACTTGGCTTGTAAAGTTCTGTTTATTCTACCT 
CATGCATTCTGACATATAACCATATATTGCCTTCTGTTGTTATGTGAGTGTCTCCCATGCCTGTGGCCTGCTTTCACTGTCGATCC 
30 CTGGGTGTCTGATACCAGCGTCATCAGCTGCTCTTTGCTGCCTAGCAAGATACCCCCAGACTCCGTGGCTTAGGACAGAGGCTATT 

TATTATTTTTTATGGTTTCTGTGGTCCACTGGACAGTTCTGGTTTGCACAACCTTCAGCTGCACTGAATCACCCGGGATAGATGTG 
GGTGAACAGTGACCCACAGCTGCCACCGCTTCGGTGTTTACAAACAAAAGAAAACAAACAAAAACGTACTGGAACTCAGCCACACC 
ATACTGCCAGCACTGCCTTTACCTTGTGACAGCAGAGGCAAGTCAGTGTAGTGGAGATCACCACATGGCCTACATGTGTGCTGTTT 
GCTCCCTCAAGGAGACATTTACTAAACTAGAAAACCTTGCCGAGCCCTGCTCTGGGATGGCCAGGTGGAAAGGGCCTTACCTGGGG 
35 CAGCTTGTCTTTCTCTGTGGTCTCTCAGCGCCAGGGGACTGGCCTGGTGGTTTGTATATAGCATAGCAGGAGAGGGCAAGGACCTG 

ATATACCTCCATAAGCCTCTGCCTCCCAAGTGCTGGGGTTAAAGGCATGCGCCACCATTGTGTGCAGAAAATGTCCTTGACGTTGG 
CCTCCCCAGATATTTCTAGGCCTGAAGACTGCTTCCCTACAAAGACGGGTCCTACCCAGATTATCTAAACCTGTTTGCTAGATCCA 
GCTGTATAGTATAAACCCTGCCTCCTTGCTTATCCGTGTGTAATAATTTCCACCTCTCTGCTGAGCTGTATGCAATAATTAGGAAT 
CTCTGTCCAACTTAAAAGACCGACATGGTGAGCTTCCAGGGTGTTTTCATTTCTCCATCAGAGGGCCCAGACCACCTGAGGGCGGA 
40 AGAAACAACTTTTCTCAGTGTCCATGTGTCAGGTGCCTGTCTTTTGCTCATTTCCTCACCTTCCCAGTCAGGGCCATCCCTGGAAC 

TGTGATAGCATGGCATGGCTCTTTGGGGAGAAGAAATTCAGGAATAGTATTGTGTAACTACTATGTGCCAGGAACAGCCTGTAGAT 
GCGGTGATGGGCAGGGTACACCTACAGCCTGACTCGGCTTTGTGTCGTTGTCATCCAGTTGGGAAATGAGAGTTCTCTAAAATCCT 
TTCAAGGAATCCTTCAGGAAGGAGCTATAGCATAGCTATATAACTCCATGGCGATATGTGATGGCTGGTTGTCAACTTGATTAGAT 
TAGTAAGCACATGAGAGACTAGTAAAGTGAACCTCTTTCTGCCTAGATCTTTGGAGATGTTTGCAGACATGGACCATGAGGTCTCT 
4 5 GACCTAGTCAGTGGTTTAGTCCATTGATACATTCTAAGTCTGAAGAGATTAATGGAGGTTCTTGGCACTTCCTGGCTGGTGAGAGG 

AAGCAGGCCATGTAGGAAATGCTCTATGGGACTGTCTTGCCCTGGTCCCTTTCTGAATTCCTCCTCTGTTTTCTGAATGCTGTGAT 
ATAAGCTGTACCGCCATGGCCCTCTCCTCCATGATGAGTTAGAACTTCTGAACTCGGGAGCTAAAATGAACCTTTCCTGCTTTAAG 
TCGTTTCTGTCAGGCATTTTGGTTTAGCTACAAGTAGCTAACCCAGTCTGCCATATrCACCCTCCCCGACCTCACACAATTATCTG 
AGCTTTTCAGATGCTGTGTCTTGAGGCTCTTTCTTGCTGGTCGCCTGACACATTTTCAACCAGATGACGGTTTCATCAGGACACCA 
50 GTAACTCGGAAGTCTGATTCACTAGATTGAGTCCCTCAGGTTTCTCCTGTGGTTGTAACGCTCTACTCCATGCATTCAGATTAATC 

catgcctgccttattcgccctgtggatacacaatattccccttctccacatgtctggtgagatgctacccctctgatgaagcaggc 

TCAAGTACCACTCACCCGTGCTGGTTCCCTGGTTGTTCCTCCAGCGAGCTCTTTCTTCCTCTGCTGTCACAGGCCTCGGAGTTTGG 
AGTGTGATGCAAATGGGGTGTAGCACACACTGCTGTTGTCTTAGGGTTTAGACTGCAGGCCAGGTCATGATTCACTTTAACGTCCT 
TCTGAATTCCTTTAACAGGGGAGACGTCTAGAAAAGTCTTGGCTTCGTTGCTGAGGCTGGAGCTCAGGTTGCGGGAAGCAATCATG 
55 ATCTGCTGATCTGTACCCCAGTTCCACTTTATGAATAATGGACAACTGArTGGCATGACTGCCATTTCCAAACCTTGGTCTTATTT 

CCAAGAGTTCATTGGGTTAAATGTATTTCATACTCATTAATAAAGAAAAAATTGCTGCATATAAGCCATCAATTATATAGTGTATC 
TGAAACTAT GTTTC CTAGCACTAG AATATAGATTATTAAGTCTAATT CAG ATGGAT ATAGGTGACTC AATAT ATTTT GAAAACATT 
GAAATATACCTGTCATTAGAATCTCAAAACAGCTGTGGTAGAAAGGTTGGTACATGGTAGTATCCTCATCTTACAAAGAAAAAAAG 
TTTAACTTAAAAGAAACTATAATACTTGTACAGAATTAAGTAAATATATTTTTGTTTATATTAAATTAATAAATATATATATTATA 
60 TACGATATATACTCAAAGTGTAGGCGTCTAGCCTTATGATTGAGACAAAGCTTCCTTTCTAAAATCACCTGTGGATATCAAAACCT 

CAGCTCTAAGATTGGTATCAAAACTGATCTTATTTATAAATTGCTATGCACATCAACTGGACCTTCAGTTTGTCTTCCTGGCTACT 
CATCCCGGTATTACTTGTATAACATAATGTGATGTGGTATTACATGCAGCTCAGGAGAGATTAGAATGATTATTGGGTACATATGT 
TTTCCGGGGGATGTAATTAGGCAGATTCTCACACCCTCATCAAGAGATTTCCCCACCATCATTAATCTCAAAATAATAGAAGGCTT 
TCTACArCCAACATTACTTGAAGATTTGTAGACGCATCCTCTAGAGTGGACATTTAGGGGGAAAAAAAGGCTTTGTGTGAAGTTTG 
65 GGTATTrGTTATACTTTAAAAACGAACATGCACACTTTGGCATATGTAACTATTAGACTGATGTTCTGAGGATAGATCTGCATACC 

ATTAGTrGTATTTTTGTTTTACATAGTTTGCTAGGTGGAAGGAAGGGGCTTTCAAGTTGAGGAGGCTCTCCAAACTGCAGCATCTC 
GAATGTGTTGATATCTAGAAGAAGCAATGTAAAGAAGAAAAGATTTGAGTTAGCATATGGATGTGGCAAGTTTTCCTACATAGTCC 
CAGATTTCACTGATGCAGGAACCATGGTGATGCAGGGCATCATGGCAATGCAGCAGCCTGTAACAGAAACTTCCTACTTCATGGTA 
GTCAGGAAGTGGGAGTGGAGATGGGATGCAGGAGTAAGAGACAGCACCTAAGAGCACACCTACAGTGATTCTTCTTCTTGCAGGCC 
70 CTATCTTCTACAGTCCCCCAACCTCCCAAAATAGTGCCACCTTATGGTTATAGTTACTTTTGTGTCTCTGTGCTGTGATACCATGA 

CCAGGGCAACTGACAGAAGAAACAGTTTATTGAGGGATTTTATTTTCAGATAGTGAGCCCATGGCCATTATGGAGGGGAGCATGGC 
AACAGG C AGGCAAGCAT AGTGCTGGGGCAATAG CTGAG AGCTT ATAT C CTGTTCTGTG AGG CAGCATGGGGGCAGAGAGGGAG AGA 
GAGAGAGAAGGAGGAAGGGGAAGAGGGAGAGAGGGAGGGAAGGAGGGGAGGAGGGGAGGAGGGAGGGAGGGAACCAACTGGAAATG 
GTGTTCTGAAACCTCAAAGTCTGTGCCTCTGGTGACACATCTCCrCTAACAAAGCCACAACTTCCAGTCTTTCCAAAACAGGCCCA 
75 ACAGCCTGAGCCCAAGCATTCAAATGTATGAGCCTACGAGGGTCCTTCTCATTCAAACCACTACACTAACCTTCTTCTAAAACAAA 
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acaaaacaaaaatcccagacttttgggccacattcacatatattctatggctttaccactgtttgctgtgatacaggtagtttgaa 

gctaagttatattagacctcatgagatttaactaaccggtccttgtataatatacgtgtcctggcctttctgtcttgtagatcata 

CGGATGACAGATTCTGTGTTACTGTCTTTTTACAATAATTTtTTTTCATTTATTCTTTGATAACTTCATACATGTTTACAGTGTAT 
CTTCCTTATAACCAATCAAAATCCTCCTTCCCACTCACTTCAGAATCCCCAAATACTTCTTCTCCCTTTTACCTTCATGTTCTCTT 
5 TTTTATTTTTTTTTTTTTTATTTTTTTTTTATTTTTTTTTTTAGGATTTTATACATTGAGTTGTGATTATCrTCACCTTCCCTACC 

CCAACTTTTCCTGGATCCAGCCCCGGTCTCTTCCCACTGACTTTGTTTCTTTTTTTCTCCACCAAGGCCAATTTGTGCTGCTCAAA 
TATTCATGTATATATGGCCTTCCACTGGAGCATGATTAACTTATCAGGGGCTGCACTCTTAGAGAAAACTGACCCTGTTGTTTTGT 
TGATTTTTTTCAATAATGTTTTTCTTTCTTATTACTCTCCTGXTTAACTATTATTCTAGCATGGTrACTTGGTCCTGTGATCTCAG 
GGATAAATTTTTTTTTTTCTATTTAGTTTGAAGGATTCCTTCACATGTCTACTGTGGAGCTGACAATGGTTATACATTTCTTTCAT 
10 CTGTTTTCACTATGGAAAGTTTATATTTTCTATCATATTTTCCTCCTGATAGACAGCTTTGCTGGGTATAATAATCTAGGTTATAT 

CTTTCAGGGCTCAAAAAACACCATCCCACGCCTTTCTGAATTTTAGAGTCTTGGrTGAATGGCAGGCTGTAATTCTGATGGCCTGA 
GTTCATGTAAGACTTAGCATTTCTTGTCACTTTCAATATACTTCCTTTGTTCTACATACTTACTGTCTTAATTAAAATAAGACTAA 
GAAGGTTCTTTTCTGATTTTCTCTGTTTGGTCCTAAATGCCTCCCATATCAGGTTGACATCTTTTCCTAAAAAGGGGAAATTTTCA 
ATT ATGATTCTGTTGAAAACATTTTTATGTCTTTAGAAC AAG ATT ATTCTT CTATG C CTATG ACTGTAGGCT CAGT ATTTTCAG AG 
15 TGCTGCACATACCGTGAAACTCTTTGACGTCTGTTCTTATCTAATTGTGCCATCCCTCCACTTTGTTrTCCAGCTCAGAAAATCTG 

TGATTTTCCTTGACCCATTTTATTAGTGAGACTTTCCACAGAACTTTTTATTGGTTATGTTTTTAATTTCCATCATTTCAAGAAGT 
TTTCCATCACTGTCTTTGTTTTCATAGTTCCTCTTCCGTATCTTGCACTGTGGTCTTTATTGCACACAGTTGGTCATTTGTGTGCT 
TAGTCAGGAGCTTATTTCCTTTCATTTCTTGAACAATAATTCTTAACCCTGTCTAGGGTTTCATCTGAATCACTCTCACTAGACGC 
TGTTACTGAAAAGTTAGTTGTTCTGGAGAAGTTATAGTGACATGATTTTTGTGTTTTTTCTTATTACTATTTTGGGAGTCACATAT 
20 CTGGGATTATCTTGrrGCTTGGGGTTTTTTCTTGCATTGGATATATTCTTTCATTTGAAGTGTTTGCAGAACTCAATGGGTGCTTG 

AATTGGTAACGTGGGGTATGTTGTTTAGAAATTAGTTAAGTCCGGGAACTAGGGGCTGGTACAACTTATATGTCATCTCTGTGTAG 
ACTATTAACTGCAAGAACAACCACGGATTCTGGGTATTGCCTCTAGATGTAAATGTTGTATTATCCAAATAACAAAAGCAATTCCT 
TTAACTTTAATAACTTTTGGAAAATGAACAACCAAAGATAATATGAAGTATAGTTTGATTTTAGTTGATAAGGTTGGAATTGAGAG 
GGAAGGAGAGTGGGTGAGGCTCAAGACAAGATCAAAGGACAGTGGCAGAAATGTCGAGGTGATGCAGTAGCTGAGAAGGGACGGTT 
25 GAAACAGTACCAGGGTCCACAGATATTAGAGATTGATAAAGCTAGGAAAGGGCCAGCCTGAGCTACAGAACAAGTCCTACAACAGT 

CAGGACTACACAGAGAAACCCTGTCTCAAAAAACCAACATAAAAGAACCATGGAAGTCTTTAATTAAGTGGTACAAAGAGGAGAAC 
AAATGACAGAAAGAAGGAAAGTTGTCAAAATAAAAGGAATAAAATGAGATACAAGTGAAAGGCATGGTAGTGTCTCATGTTAGCCT 
GAGTAAAGAAACACATAGCAATCTTAAAGTCTAACTGAGCAATATACCACAAATCCAAAACCATCATAAGATGTATATGCAAGGGT 
ATAAAGGGTAATAAATAATATAAAATGAGCTGGGCAGTGGTGGCACACACCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGG 

3 0 ATTTCTGAGTTTGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCAAAAAAACC 

AAGAGAGAGGGGGGTGGAGAGAGACAGAGAAGCAGGGGATAGGGTGCTGGAGCAGTGGTTAAGAGCACTGGCTGTTCTTCCAAAAG 
ACGCGGCTTCAAGTCAAGCACCCACATGGCAGCTCACAACCATCTATAACACCAGTACCAGGAGATCCAGTGAGTTCTTCTGGCCT 
GTATGGGCACCAGGCACATGCAAGGTGCATAGACATGCATGGAGCCAAATCATCCATGCACATAAACTAAAAATAAATTGTAAGGT 
CCAAAGGGGTCAAGGATGCTGGGAGAAAACAGCTCGCAGAATCAACTAAGCAGGGCTTATAGGAGCTCACAGAGACTGAAGGGCCA 
35 ATCACGGTGCCTGCATGGGTCTGTGCTAAGTCCTCTGCAGATGTTATGATTGTTTGCTTGGTGTTTTGTGGAGTAACACTGGGAGG 

GGGTGTCTCTGAGTATTTTGCCTGCTCTCCAAACCCTTCTCCTTCTACTGAGTTGCCTCATCCAGCCTTACTATGAGGGTTTGCGC 
CTAGTTTTATTGGAACTTGTTATGCTGCATTCGGTTGATATCCCTGGGAGGCCTGGTTGGTTGGTTGGTTGGTTGGTTGGTTGGTT 
TTAAAGAAAGTGGATAAGAAGTGGATGTTGTGGGGGGAGTAGAGAGGAGAGGGAGATGAGAGGAGTGGAGGGGGAGGAAACTGCAG 
TTG AG ATGT ATTAT ATG AGAGAATG AAT AAATG AATGAATG AT CTTTGGGGGGGGGGG TT CGAG ACAGGGTTT CT CTGTGT AGCTC 
40 TGGCTGCCCTGGAGCTTACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCCAAAGTGAAAAGTAA 

AACTAAAAGTAAAAGAATACGTATGGGGTGAGTTGCAGGTACACCTGTGCTGAGTTCAGAGGTGAAGTTCTTAGTCAAAGTAGCTC 
TGGCAAGTTGCAAATGGTGCAGTGTGGGGAGAGGAACCTGTGAGCCATTAATCTCTGTGACTTCTGTGTTCTCTGTGGTTCTGTTA 
TTGGGGAAGGGGAGGCTGTAAGTCCTTGCCTGGTCGCTTGGCACTCCTCTGTGGGCTCTGTTGGTCCTACAGGCTGATGTGTGTGA 
GGAGCAGAATTTTCCCTCCAGTTTCTCCCGCTCTCTCTAAGCAGCTGAATTCAGCAGTGTTGTGCCAATCAAGAGGGCTCGAAGAT 

4 5 GGGTCTCCATGGGGCACTTCTTAAGGGCTCGAATGTGTGGCACTTTCAAGAATGTTGGCACTGAAAATACCCGGTGTCTCTTCTAC 

ATAGTCACTTTTTCTCTTTGTTAAGTCTTTCCCATTTTCATAAAAAATCTCTTTTTTTTTCTTGATATTATACTATATTACAACAT 

TCCTCCATTCCTTTTTCTCCCTCTGAATCGTCCCATATACCTCTTCCAAATCTTTCTTTAAATTCATGATCTCTTCTTCACTAATT 

TATTATTGCATATATGTATACATATACATATATTTCTAAATATACACATTACTAAATGTAACCTGTGTGGTCTATCTAATGTTACT 

tgtatgtgtattttcaggcctgactttagtctcccactcctaatgttctcagttccccatagtttgttctgtagggctgaggcttg 
50 tgggcttttcccggtccatcttagcatgtccattggtactacccttgttcggttcatggttaggcagacgtgttggggagacgaga 

tgagtatagcttctgacattgctaggagacataacttctgccaccttctctcgccaccatgatactctaccttactcagactagaa 
atggtagttctcaaaattatggactgaaaccatatgccaaaatatctatctctttaaattattcctcccaggagtattccacagtc 
tgattatcacactaatttatttttatttatatcctgaagtgctgccttccccctccttggccctgtgttttcatccttttctccca 
gattcactctgtgtacagccactaatacgagtttttcctaagtagtgatgaagtgtcactcccatgagtgctcagtgtcctaaact 
55 ggctgtaccctacggttccaactgatgcaaagaaaatgtcatcttctaggatacttcactggttagaacctttacactcttaaaga 

tcaccaagtatggaaacaaaatgccataaatcaaaaccagcaaaaacaacaaatgatatatatgttgattatcccctacctaccaa 
ggatgctatatgcttgaattaacaaattaagaaataagaatagttctgcatttaaaatttaagtttaagatggaatattaaaaaaa 
taaacaggaagcaatgagctatcagatcaccaggcatctttcaatatcaaagagaaatgttctaatactgaaaacagtaattatcg 
ataactactgtggatgccctcacttgtaatgagtaaattagtaaaatggaagattaaactacaacagatttatacagtgacacaca 
60 aacagacaaatgaagctaaagaaaaaagctcctagatatatcaggcatcgtctaaagcctggttgagcccacccatctcccagata 

caacgtgaagcagagtgctctcagtggtggtccatactgctgctggagagttccctaaggtgagaaatgtttattgcctttacact 
cagcctgaagaccctcaaatgctacatttcagaaagactaggggagagtagagaaatggctgaaaannnnnnnnnnnnnnnnnnnn 

NNfWlWNNNNNNNNNNNNNNNNNNNNNNNNNNWJNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNtnWNNNNNNNNNNNNNJn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

5 5 NNNNNNNNNNNNNNNNNNNNNNNNMtfNNNt'WNNNNNNNNNimNN^ 

agaataataccttaaacttccaaaagcattg ttttagatttattttaagtgt aagag tgttttgtctgtc ctgtctggtgtatgta 
tgtgcactacatgcatgcctctgacctggtgctggcagaggccagaagtgggcactggatcctgtgaaactagagttgcagatggt 
gtgagtccagtcctctgcaaagtcaacactgctgttaaccacagttgtctcgccagctccttgagacatacttttaaagttaacaa 
tggaagaagatgtaaaatcattttttaaaaaatcagaggaaataaaaagcagaagtacatttgtagaaaacaaatgtgattatatt 
70 aacaatcccaaaatatataaatgacatgcataaatcacaacatacataaattataaaagaaatgaatagatttctaactaagacaa 

atggattgagattagcgggttttggttttttgtttgctttgtgtttttttttttttcctcagaaaatttcgttgactgtagtgtca 
ggtggtgatgagctgaacaagaagtagtcagaatttcttagctagcagtagtatcttagctgtgtgtcttggggacaggtttttct 
aacatggactgagaaaagtcataagtaaaggggtgcaaatcattccagcaaagactaatcaaaaagaatctagaattgtgttattt 
tttaagtcatcaaaataatttataatagttaaatgcctcttaaatacacatgatatcttctgaagctaaaagtaatatgcactcaa 
7 5 ccagtttcttaaatctatttggaaacattaaacatgataaaagtaaaaaaaaaaaatctcttatgaagtcctctatgaaaggaaat 
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tgtgacaggttcctgattagacagaaaccattccatctccaagggagaatactcagtgtaactgtggcttcctagaatgaattggg 
tagtgttcattctgtttctattttgtggaatagtttgaagagtattggtagtaggtcttctttgaaggcctgttagaattctacac 
taaacccatttggtcctgggctttgtgtggttgggaaacttaatgactgcttgtatttctttaaggattatgggacagtttagatg 
gcttatctgatcctgatttaactttgttatttggtatctgtctagaaaattgtccatttcatccagatttttcagttttattgagt 
5 ataagcttttgtagtaggatctgaggattttttgaatttcctagtttctgttgttacatctcccttttcatttctaaatgtattaa 

tttggatactgtctctgtggcctctggttagtctgagtaagggttcatctagcttgttgatttttctcaaagaaccagctcctggt 
tttgttgattctttatatagttcttttcatttctatttggttgacttcagcccccagtatgattattttctgctgtcttgggtgta 

tttttggaggcactcagtgctgagttttcctcttaccactgctttcattgtttcccataagtttgggtatgttgtgccttcatttt 
10 cattaaattctacgaagtctttaatttctttatttcttccttgtccaagttaacattaagtagagtgttgttcagctttcatgtgt 

atgtgggttttctgttgtttttcttgttatcgaagactggctttactccgtggtgatctgacaggatgcatgggattatttcagtc 
ttcttgtatctgttgaggcctgttttgtgaccagtaatatggtcagttttggagaaggtaccatgaggtgctgagaagaaggtata 

TC CTTTTTTTTT TTTAGGATAAAATGTTCTATAGATATCTGTT AAATC CATTTTGTCCAT AACTTATGTT AGTTTCACTGTGTCTT 

tgtttagtttctgtttccatgatctgttcattgctgagggtgggtgttgaagtctccaattgttattactgtgtgaggtacaatgt 
15 gtgctttgagcttcagtaaagttccttttatgaatgtgtgtgcccttgcatttggagcacagatgttcagaattgagagttctcct 

tggtagatttctccattgatgagtatgaagtgtccttccttacctttttgataacttttggttgaaagttgcttttattcgatatt 
agaatagctgctccagcttgtttcttcagaccgtttgcttggaaaattgttgtccaatgttttattctgaggtaatgcctgttttt 

GTCACTGAGGTGCATTTCCTGTATGAAGCAAAATGTTGGGTCCTGTTTATGTATCCAGTCTGTTATTCTATTTCTTTTTATTGGAG 

aattaaatccactgatattaagaaatattaaagaatagttattgttgcttcctgttatttgtgatgttatttttatatttctgtgg 

20 TTATCTTCTTTTGGGTTTGTTAAAAGAAGATTACTrrCTAAGTTTTTCTAGGGTGTAGTTTCCCTCCTTGTGTTCGTGTTTTCCCT 

TTATTATCCTTTGTAGGGTTGGATTTCTGGAAAGATATTGTGTGCATTTGTTTTTGTCATGGAATATCTTAGTTTCTCCATCTATG 
GTAATTGAGAGTTTTGCTGGGTATAGTAGCCTGGGCTGACATTTGTGTTCTCTTAGGGTTTGTATGACATCTTCCCAGGATCTTCT 
AGCTTTCATAGTCTCTGGTGAGAAGTCTGATAGGACTGCCTTTATATGTTACTTGACCTTTTTCCCTTACTGCTTTTAATATTCTT 

tctttgttttgtgcatttggtgttttgattattatgtgtcaggaggaatttcttttctggtccactctatttggaattctgtaggc 
25 ctcttatatgtttatgggtatctctttctttaggttagagaagttttcttctataattttgctgaagatatttactggccctttaa 

gttaggaatcttcactctattctatacctattatccttaggtttagtcttctcattttgtcctggattttctggatgttttgggtt 
aggagctttttgcattttgcattttctttgactgttgtgtcaatgttttctatggtatcttctggacctgagattctctcttctat 
ctcttatattctgttggtgatgtttgcatcaatgactcctgatctctttcctaggttttctaactccagggttgtctccctttgtg 
atagttttgttcaattccttcacctgtttggttgttttcctgcaattttttaagatatttttgtgtttcctctttaagggcttcaa 
3 0 gctgtttatctgtattctcctatacttctttaaaggagttatttatgtctttgttaaagtcctctctcatcatcatgagatatgat 

TTTAAATCAGAGTCCTGCTTTTCTGAGGTATCCAGGGCTCACTGTGGTGGGAGAACTGGGTTCTGATAATGCCAAGTAGCCTTGGT 

TTCTGTTGCTTATGTTATTGCCCTTGCCTTTAGACATCTGGTTATCTCTGGTGTTAGCTGGTCTTGCTGTCTCTGACTGTGGCTTG 

TCCTTCCTGCAAGCCTGTCTATCAGAACTCCTGGGAGACCAGTTCTCTCTGGGAGGAATTTGGGTATGGACAGCTGTGGTACAAGG 

TCAGCTCTGGGGTGCAGACAGAAACTGGAAGGATCCTGTCCCCAGCTGCTCCTTGCTTCCTATGTCCTGAAGGCTCTGGGCAGGTC 

3 5 CCAGGAATTTGAGCAGAAGTGGTGGTCTTACCTGTGCTCACAGGCATGTCCGAACTCCTGGGAGACTAGCTCTTTCCCAAGGGTAT 

ATAGATATGGAGTGCCATGGCACATGATCTAGAATTGCTTTATTGATACGAGTCAAAATACACTCAAAGACAAAAGGCGTTGTAAG 

GCTAGAACTCTTACATATGGCTTGAAATATATAAAATGTTAAAACTACACATGACATTGGAAATGTATACTATTTCTAAAATGGCC 

TCAATATATGTAAAACAAAAATTAATAAAACTTTAGTGAAATTTCACATATTTCTTTAAGGTATCACTTGATGGCGCAACAAGAAG 

TAATAAACATGGAATTTAAAATGGTAGGAGAAGACATTTTTTTTTCATAGACACAGGAAACTGCACCAAGCACCTAGAATATGCAG 

4 0 ATCCACTCTGCATGGAGGAATTATTAAAAAAAAAAAAAAAAAGTTGACCTCACACTAAATGCAAAACTGGTCTCAACAGATrTCCA 

GGAATCACAATTAAGATAATCATATATTTTTTAAAGATTTATTTATTTACATATATGAGTACACTGTAGCTGTACAGATGGTTGTG 
AGCCTTCATGTGGTTGTTGGGCTCCAGTCAACCCCAATTGCTCTGATCAGCCCCGCTTGCTCCAACCCAAAGATTTATTTATTATT 
ATAAATAAGTACACTGTAGTTGTCTTCAGATGCACCAGAAGAGGGCATCAAGTCTCATTACGGATGGTTGTGAGCCACCATATAGT 
GCTGGGATTTGAACTCAGGACCTTCAGACGAGTAGTCAGTGCTCTTACCTGCTGAGCCATCTATATTTTATGACAATTAAGTTACC 
45 ATTCAATAACCATACAGTCAGCCCCCTCCCAAGTTCCCCTTAAATGTGGAAATTTTCAAACATTTCTGAGTAAATCACTAAAACGG 

AAA TTTTT AAA T AC TT A G AA CTG AA TG G TG A TG AAAA T AG TAC A TT T C A G AAC TT GAA GG A TG CAGCAGAA GTT AGATGT G A T AAG 
CTG TGGGG CAGTAG AGGGCAGGATGAGG CGAAAACAGTAGG CAGGAGTGACATTGG CAGTAAAG ATG CTGTCTAGTGAATCT ACAG 

TTTGTAGGTGACACTGTCACCACTGCTCAGCCTTGCCACCACAGTATGAAAGCAGCCATGTGATGTATAAATGACTGAGTATGGTT 
50 CTGGTCTAATAGTTCCATATATAAACTAGCAATGGACCATACTTACTATTCAGACTATGATTTCCCAGTTGTTGAACTAGTTATAT 

GTCTAAAACTGACCGTAAATGATGGGAAATTTGAATAAGATTGCTGGATATAAGATCAGTATACAAAAACAATTGCCTTTTCATTT 
GTCAGTATCATGGAAAAGTAACTTTTTAAGAAGTGGTCACTGAGCCAGTGGTACTTGGCTATAATTTTACCACTGCAGAGGCAAGA 
TGGTCATGTGATTTAAAAACTAGCCTAGACTACATAAAAAGAATCTACCTTAAAAAATGCTTAGGGTTGATAGTCACAACAAAAAT 
AAGTAATAAGTGTACTAATGTTCAGAGTCTAAAGAAACTAAAACAATTAATTGATCTGCTTCAAACCAGTAGTTCTCAAAAGTTTG 
55 ATTTCCAGATCCTTCTATGCTCTAAAAACAGCTGAGAAGTCATAAGATCTCTTACTTAATTGGGCTTTATCAATCCGTAGTCATAA 

GACATTTAAGTCAGCTACTAATTTTTAAAAATAATGAATCTGCTATACACTAAATGTTTGACACATCTTTATGAAGTAAATTGCAC 
TTTCAATTTAATTGATGAAAATGTTTTTATATTTTTTCCAGCTCTCTTTAATGACAGCATAAATAAAGGCACTGGAGTCCTGATAG 
CTCTTTCAATGTTGAATCTGCTGTGCTCTGTAGTTTTACTTTTATTATATGAAAAACCTATGTGTTGACCTGCAGCTAGAGAAAGG 
GACCACACTTTAATAGCTCCCCAGTTTCCAAACAATGGAAGGTATCTCTTCTTTGATACTTTATCAGTCTTTGGCAGGTCATAACT 
60 AAGAAGGTAGTTGCAATATGGGACCTAAAACTGTATCGCTGAGCTTGTCATGTTCCATCATATTAAAATTCATTGTTCTGCCTGAC 

ACCCTTGGATGCATCTTTTATCCAAGGATGGTTGTGTGAAGGCAGTTGACTATTTGGAAAAGGCTGGGTTGCCGAGTTAAGTAGCT 
CTTCAAAATGATGATACTGTTTTATGTCAAATTTTTCACTTATTAACATGATCTTCAGGGGGAAAAAAGCTTTCAAGTTCCGAGAA 
ACTGTCAAGCTAACAGTAGCAAATGTACACTTACCAAAACTCTGAATTTCATTTGAAAGCTTAAATTTTATCATTGGCAGCAAATA 
CTGrCACCTGTTTTTCCTGAAGTGACAAATCTCACTCACCTTGTTCACTGTCAAGAAAGTATCTGCCAAATCCCCACGTCTGGATA 
65 ACCTCAGTTTGTCAGCCGTTCTTCCTAGTAAAAAAAAAAAAAAAAAAAAAATCACATTATGTGGGAGAAAATGTGTCCTAAGCATG 

TTAAACTTACAATTTGCCTGAGCACAGTGGCATCCTCCTTTAAGCCCTTTAATTCTAGCAGAGGCAATGGGAACTTGTGAGTTCAA 

cccagcctggtctacatagtttcaggctacccaagttacatagtgagaccttgtctcaaaattaattaattaataattaattatta 

GTAAAAATATTAAGATAAACTTACAGTTCAAACCACCCCACAAATGCTCTTCCATGAGCTAACAGTCATATTTCAATGTGCAGTGA 

TACTGTACATTGCACAGAACATTAAGATGTTAAGTACTCGAGTGTCTTCAGAGAAATAACAGTTTCATGGATGAACACGGACATTT 

7 0 tttattaaactaataaaatttatttaaaaatacacaacttagcattaacatttttaagtcatcaaaataatttataatagttaaat 

GCCTCTTAAATGCATGTGACATCTTCTGAAACTAAAAGTAATATGCACTCAACCAGTTTTTAGAATCTGTTTGTAACATTAAACAT 
GATCGAGGTAGAAAAAAAAATCTCTTATGAAGTCCTCTAAGAAAGGAAATTGTGACAGGTTCCTGATTAGACAGAAATCATTCCAT 
CTCCAAGGGAAAATATGCAGTGTAACTGTGGCTTCATAGACTATATTGGGTAGTGTTCATTCTGTTTCTATTTTGTGGAATAGTTT 
GAAGAGTATTGGTAGTAGGTCTTTTTTGAAGGTCTGATAGAATTCTGCACCAAATCCATCTGATCCTGGGCTCTTTTTGATTGGGA 
75 GACmTAATGACTGCTTCTATTTCTTTAGTGGTTATGGGACTGTTTAGATAGTTTCTCTGATCCTGTTTTAACTTTGGCACATGG 



353 




WO 03/008583 



PCT/US01/51291 



tatctgtctagaaaattgtcaatttcatccagattttccagttttgttgagtataagctttagtaggatatgaggatttttttaat 
TTCCTCAGTTTCTGTTGTTGTGTCrCCCTTTTCATTTCTAATTTTGTTAATTGGGATAATGTCTCTGTGTCCTCTAGTTCGTCTGG 
CTAAGGGTTTATCTATCTTGTTGATTTTTCTCAAAGAACCAGCTCCTAGTTTTGTTAATTCTTTGTATAGTTCTTTTTGTTTCTGT 
TTGGTTGATTTCAGCCCTGAGTTTGATTATTTCCTTCCATCTACTCCTTGAGTGTATTTACTTCTTTTTTTTTTTCTAGAGCTTTC 
5 AGGTGTGCTGTCAACCTGCTTGAGCATGCTCTCTCCGAGACACTCGGAGCTATGGGTTTTCCTCTTAGGACTGCTCTCATTGTGTC 

CCATAAGTTTTGGTATAATGTGTTTTCGTTTTCATTAAATTCTAAAAGTTTTTAATTTCTTTATTTCTTCATTGAGCAAGTTATCA 
TTGAGTAGAGCGTTGTTCAGCTTCCATGTGTATGTGTGCTTTCCCTTGTTTTCTTGGTATTGAAGACCGGCTTTACTCCATGGTGA 
TCTGATAGGAtGCATGGGATTATTTCAATCTTCTTGTATCTGTTGAGGCCTGTTTTGTAACCAATAATATGGTCAGTTTTGCAGAA 
GGTACCATGAGGTGCTGCGAAGAAGGTACATTCATTTTGCTTTAGGATGAAATGTTCTATAAATAATCTGCTAAACCCTTTAGGTT 
10 CTTAACTTCTATTAGTTTCACTGTGTCTCTGTTTAGTTTCTGTTTTCATAATCTGTCCATTGCTGAGAGTGGGGTGTTGAAGTCTC 

CTACTATTATTGTGTGGGGTGCAATGTGTGCTTTGAGCTTAAGTTTCTCTTATGCATGTGTGTTTCCTTGCATTTGGAGCACAGAT 
CTTCAGAATTGAGAGTTCATTTTGGTAGATTTTTCCTTTGACTAGTATGAAGTGTCCTTCCTTATCTTTTTTGATAACTTTTGGTT 
GAAAGTTGTTTTTATTAGATACTAGAATGGCTACTCCAGCTTGTTTCTTGGGACCATTTGCTTGGAAAACTGTTGTCCAATGTTTT 
ACTCTGAGGTAGTGTCTGCCTTTGTCACTGAGGTGCATTTCCTATATGAAGCAAAGTGCTGGATCCAGTTTACATATCCAGTTGGT 
15 TAGTCTATGTCTTTTGTGGGGGAATTGAGCCCATTGATATTAAGAGATATTAGAGAAAAGTAATTGTTACTGCCTGTTATTTTTGT 

TGTTAGAGGTGGAATTATGTTTGTGTGGCTTTCTTCTTTTGGGTTTGTTGAAAGATTACTTTCTTGCTTTTTCTAAAGTGTAGTTT 
CCCTCCTTGTGTTGGTGTTTTACAACTTTGTAGGGCTGGGTTTATGGAAAGAGATTGTGTAAATTTGGTTTTGTCATGGAATATCT 
TGGTTTCTCCATCTATGGTAATTGAGAGTTGTGCTGGGTATAGTAGCCTGGGCTGGCATTTGTGTTCTCTTAGGGTCTGTATAATC 
TGCCCAGGATCTTCTAGCTTTTATAGTCTCTGGTGATGAGTGTAGTGTAATTCTGAGAGGATTGCCTTTATATTGACCTTTTCCCC 
20 TTACTGTTTTTAATATTCTTTCTTTGTTTTGTGCATTTGGTGTTTTGATTATTATGTGTCCGGAGGAATTTCTTTTCAGGTTTAGT 

CTATTTGGAATTCTGTAGGCGTCTTGTATGTTCATGGGCATCTCTTTCTTTAGGTTAGAGAGGTTTTCTTCTATAATTTTGCTGAA 
G ATATTTAC CGG C CCTTTAAGTTGGGAATGTTTGCTCTCTTCT ATACCTTTT AACCTTAGG TTTCATTTTCT CATTGTGTCATGGA 
TTTCCTGGATGTTTTTGGGTTAGGAGAGTTTTGCTTTTTGTGTTTTGACTGTTGTGTCAATGTTTTCTATGGTATCTTCTGCACCT 
GAGATTCTCTCTTCTATTTCTTGTATTCTGTTGGTGATGCTTGCATCTATGGCTCCTGATCTCTTTCCTAGGTTCTCTATCTCCAG 
25 GGTTGTCTCCCTTTGTGATTTCTTTATTGTTTCTATTTCCATTTTTAGATGCTGAATGGTTTTGTTCCATTCTTTCACCTGTTTGG 

TT ATGTTTT CCTG CAATTCT CTAAG AG ATTTTTGTGTTTCCCCTTT AAGGGCTT CAAG CTGTTTT ACCT ATGCT CTCCTGTATTT C 
TTTAAGGG AGTTATTTATG T C CTT CTT AAAG ACCT ATATCAT CATC ATAAGAAATG ATTTTT AG ATCC AG ATCTTGCTTTTCCAGT 
GTGATGTTGTTCCAGGACTTCCTATGGTGGAAGAATTGGATTCTGATAATGCCAGGTAACCTTGGTTTCTGTTGATTGTGTCCTCA 
TGCTTACCTCCTGCCATCTGCTTGTTGCTAGTGCTACCTTCCCTCATTATATCTGACTGGAGCCTGTCCTTCCTGTGATCCTGGTT 
30 GTGTCAGAACTCCTCAGAGTCCAGCTTTCTCTGGCATCCTGTGATTCTGGGATCCTGGGATCCTGGGATCCTGGGATCCTGAGATC 

CTGGGTATGTCAGAGCTCCCATTAGTCAAACTACCTCTGGGACCCTGATATCCTGGTGTGGCCAAGCTCCTGGGATCATGTGATCC 
TGCGATCTTGGTCATGTTAGAGGCCCTGAGAGTGGAGCTTCCTCTGGGTGTTGTAGGAGTGGCTATGGAGTTTGCGACCAATGTCT 
GAACAAGTACATTTTAAAGTAAAACTCATGTCTTTATGTTTTGCTGATGAGTGTGTGGTGGTAAAGAACTCACACAGTTTGGTGCC 
ATACCAGCTTCCTG CTGAG G CACC AGAG TTTT ACCAAC CATTGTGT TTG CAG C CTTGGTGG AAATGCCAATGCTGTGGAATAGTCA 
35 TTAAGCTTCTTTGTATTGCAAGGTGAGCATCAGTACTGTGAAAAATAAACTACAAAATTCAAACCCTTTGAGACACTGACATGATA 

acacaagaacaaaagtccataccaagtgcaaagtcccagtcacagtgtagaagcacaggggatattgtacggaatgaagccaggtg 

T CAGG AGC CATGG CTGGGCGGTTATGAG CACTAG CTGCTCTT CCAG AGGTTCC TGGTTTAATTCCCAGCACCCAAATGTTG ATCAC 
AACTGCCCATAACTCTAGTTCCAGGGGATATGATGCCCATGTCTCACCTCCTCGAGCACCTGAAACACACATGGTGCACATACATA 
CATGCATACAGTCCAAATACTCATACATGTAAAAATAATTTACCTTCAGGTTATATATGCATGAGGTATATATGAGACATAAATTA 

4 0 TCTTTCTTCAGACTTAGGTCCTGTCCCAAGACAGCTCATTATGTACTTGCAAGTATTCCAAACTCTGAAGCAGTCTAAAATCTCAA 

ATTCTCTTGGTCCCTAGGATTTTGCATAAGTGATACTTGACATGTAGTATGAAAATAGTATTGGTTTAACTGGCATTCTGAACAAG 
C AAACAAT C CTAG AGAT ACACATAGATCCTTTGT CAGAG AGTCCTGTGTTTCT TCCT ATGTGTCACTTGGTTCTACACG AATGTTT 
AGACAGGCGTCATCTGTAGTCCTCCGCTGACTTTCTTTTGTGTCACCCTATTCTGTCTTTATGGTAGAACTTGGGACTATTGAGTA 
GTTTACTGTTCATTTGCTTGGGTGTTTATTGTCTGTCTCAAGACCTGACATATGAGTCTGTCCTAGTCAGCACAGTAACTGTTTCr 
45 GAAACCTAAAGCACTCGGTAAGTGTCCATGGGTTAGTTAAGTCAGGTTGAAGTGACACATAAGGATCAGCTCTTCAGCATTTCACT 

TTCGGAGAGGTTCATGGCTAGAAATAGCTAGTTTTACTCATTCTGGCTTCTCTAGATAACAACAGAGGGAACCTTTGATCTCAGTG 
CCTTCCAGCATTGACTCTGTCCCACCAGGATCCTCGAGTTGGATATTATTTAACGGGGGTTACAGAAAAAGCACCTGAGGGACAAG 
CTCTGTTTCCAGTATGAAGAGCTAGTGAGTGTTCTGTTCTAGAACTGAATTCACACCCTTCAGCTTCCTCCCAGGCGAAATAGGGA 
AGAGATGGATGCATACCGAGCCACTACCAATGACAGCTCTCGGTGCCAAAGTTGCAGGAGCTGCCTGCCAAATGATCAGGCAGTAG 

5 0 TCATTCAGAAAGTGTTTGTTAGAGGGATTTTTTTTTCAGAATTAAAATTGAAACTGAAGTTGCAACAAATGAGCAGCAGATTTTTC 

GAAGTTCTCAGGATCTTTCCTAAGAACTGGCAATGAGATTCATAGTTCATTCGCCCCAAAAAATGTATGTTTATGCTTGAGAACTT 
GTGACTGATTATCGTGTCGGTTTAAAGACAGTGGACCAAACCCTCGTCTCAGCTTTTCTCCCCTTAACTTTATAGCATAGAAAATC 
TGTAGTGGGATGCCTGGGAGTCAGGTGGAAGCCAACAGTAGAATGTGGGATGTGCATCCAACCACTCACTGCCTAGGGGAAGCTGT 
5 5 GTTTGTTTCTGGTGTTCAGTATTTGAAATCTTTAACAGCAAGAATAGATGTAGACAGCCACTCTAGGATTCTGTGTTCACCCTGAG 

TTCTCTAACTCAAACTGAAGGTCAGTGCCCAGCCAAGTTTGACTTCTGAGGGCATTTCTAGGGAAACTCAGAGCTAGCTTACCTAC 
AAGAGATAACGGTGTGATTTCTGAAAGTTACACTGCTGTCTATTTCCACACGTATCATTTAGCTTAACTTGGCTTTAGTTACACTG 
TAAACTTGCCTGGGAATGTCAAAAGTGGTGAGTGTTGGAGCCAGACCCAAGTTTTAAAAAAATGAATGGAGCACTCTAAGGTTCTC 
CACTCTATCAAGGAAGCCATACAAGTGGGAGCAGGGGGAAGAAGTGATATTGAAAACTAAAGTTCAAAGGATGGGGTTCCAGCTGC 
60 AGAATAGCACTGGCGCTGAGTCCTGGGTGGGGAGGGAGCAATGCCTTTGGACTGGTGTTTACAGCCTCGGCTTCCCAAGAATGAGC 

TGTACACGGGCCAGAGTAGTTGAAGCTCGGGTTAGACTCTTAACAGCTTGGAGAAAGGAAGTGCCTATGCTGCACAGAGGAGACTC 
ACACACAGGACACCCACACACAAGCAGCTCTCTCTGATTAACTTTCTCGACACAACCTAAGTCTGTGGAAATGAAGCGCTCATTGG 
TTAAGGTCCAAGCTAGGCCTCTGCCAATACCTGCTCAGGCTTCCATTTCATTGTTGTTATAGTGTGAAAACATCACAGTCTCCCCT 
TCCACATGGGAAGTGAGGTATTTGAGGTATGTAAAGGAACCATCTAATGTGCTGGTCTTTACAACCCTTTGTGGTCCCTGTTCCCT 
65 AGAGGGCATCTTTGCACTGTGGACATCCCCCATCAGTAAGACAAGGCCCATAGCTGGTGATATGCATGTAATAGACATGTGGGAAT 

GTCCTGAGGCTCACTGTCTCCCATTCCTCCCCCAACCCTAGAGAACACTCACCATGGAGAGTCATCTCTGTAGCCCCTCAGGCTCT 
T ACTGGCAG CT AATG CTCATTCT AAG TCAACATTTT AC CTCCTTGAGGTATGG ATAGAACACTTTGG AAGGCTCCAG AT AAT CAAA 
CTTCATCATCGGGTCGTCGGTGGTCATTTTGAGAACTACACAGGGATGCAGTAGGGTTTCTGTGATGGTGGGGAGCAGAAATGAGC 
CAAG TCAC C ATGCCTTT AG AG AAAAG AGG C CTAG AAG ACTACAG AAATGG AG ATCG G AG AAAT CAAAAG CGGCT CGAGCCATTAAA 
70 CATAAGGCAATTCTAACGCCTGTGATTAGAACAAAAAATAGTGGTGTGCGAAACTATATGTTTTTGAGAGAAATACTAATTGCAAA 

ATGTGTGGGGAAGAAAACTTCACAGAGGCGGTTCTGTCAATGTCATCTTCTCATTGTGCCTTTAATGCGGTTATATGGGCCTATGG 
GCCTGAGAAGCTAGTGTTTGGGTGATACAGTATTTGAAATGATTTAAGAAAACATGGCAAAACCCTGCTTTTGATTTCTAAGAAAT 
CCAGCTTGGACGTCTCGGCTTCCACAAAACAGGAGTGTATAGCAAGTCCTACTATTTTGGTGGAAGGATGTGTGCCTGTTTCCTCA 
GGAGAAAGGATGACACACTACAGATAAAATGCCCAAGATGTTGAAATTGTACTCTACCCCCTTCTTGATTTCAAACACGTTGTGCA 
75 CATGGTTCATCTCATTTCTTCCCGAGACTCACTCTGGTGATCTCTGCCTCCCCCTACACACTTACAAGATGTTCACTGGGAGAAGT 
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GCTTAGCTACAAAGCTGCCTAAAGTAAGCTGGGGTACCCCACAGGTACAGGGCAGCTGCTCCAGACACCTCCTGTGGGCAGTTCTG 

aggccaaaggggaaaaaaatctaaatggaccatctctgcaggaagaaaataaaattctttgtattctccttcctgaacgtgtttct 
cttatgtccaatttctgatagactccaattatatcaacttgtcgacctcctccttcctgcctacatacttgcttattcattcaccc 
aggccacgtgagctcgctcccaggatgatctcatccagttgtgtgggttttaaatcatctctagactcaaggctcccactttacct 
5 ctctagaattaaccctgtcccctggtccttttgatcccttcctagggccatccatgggatgttgagtctgagcacacctcctctca 

ctcccaaacccgagcctctccctggggtttcccgttcaccaaagccaccccgggccatctggtcacttacttggaacttctcagag 
ccatcattaactctattcctttacttcctccacctactcattagcacatcttaccagtcgcactttctaagcacttgtggaacccg 
gccactttgccatcttttttgctgtttcctccctcttctgatccatcagctagaccgtttgctaatactacccaggagcttccacc 
atgcctccctgccagcccattccacttaaacatcaaagtgatcattttgaagcataaatgaaatcctatacaactcacccactatt 

10 GTTATACATAGACTTCAGACTACTCGCAAACCTCCACGTACCCTGCCAGCGCTTCACCTTTGTAACCCTCTCTGTCCATGACCTCC 

agccactctggaaggttagcatagtgtcaagcctgctcattctataaagttgttgaacaagccacttattttgctctctgaaatct 

ACATGGTCTGCTCACTCGAGTCACACAGAATCTGCTCAAGGGACTTACTGTGACCAAGATGCCAAATGCAAGACCCCATCCCGAGT 
TC ATCCACTCT CTTGTCATG CCTACACTTTTCTCTCTATCACATT CTGCTGGG AAACTG TCTGTATATTG ATG TTTCTCCTGAGGG 
TAAGTGCTCCCTGAGACATGTTCCCTCGCTTTGTTCCTGCTGCATGCCCAGGTACCTAGAGGAAAGTATGACATAAGACATGGAAT 
15 GTTGGAGACAGCCAGTATTCACTGAATGCCCATCTTTGTTGTAGGTGTTCTGATACAGTAAAAGAAACCAGAAGGAAAATGGGATT 

CTGCCCTAGGGAACTCACCCCTTGGGTGGCAGAGACAGACAAGTACGCATCTCTGTGGTTCTGTGGCTGGGTAGTGTAGCTCCAGC 
TTGAAACCCCCAACTGTGCCCGCAGGAATCGGAAAGGTAGCCAGAAAGAGCTGACATTTGAGATTATTCCTGACAGATGAGCAAGT 
GTTTTCAAGGTAGAGGAGAGTGGGAAGGACACTTCAGGTGTGGAAGTGGCAGGTGCAGCAGCGTGGCACTGGGATAGATAACATTC 
AATGGACCGCGAATGTGACCAGCTTATGAGAGAGCTCAAAGATGTGAGTGCTTGAGTCAGCTACCAGAAAGCAACAACTTAGTTTA 
20 TTCTTGGCGCTGAACGTGCTCCTTGGAATTTTCCCTTTTAGTAAGCAGTGCCCGTTCAGATGATTACTCATGCCGCAGTTCTCAGA 

gtcatccttgtattttcattctcttacactccacgtctagtctgccagctacacaccatcagccctgccttccaaataggtgccac 

GCCCAGCCTCTGCTCGCCAAGCTTATATGAATGTCTGACCCCAAGCTGCACCGTAGCTAACACTTCCAGGCAAGCCTCCCTGCTTC 

TCTTATGACCTTCATGGCCCCATTCCAGTCAAAAGCCAGCACTGTCATTGTCAACTGCTCTTAACTTAAAACTGGAGGAGCAACGG 

GCATGGATCAACTACGTGGGTGCCTAGAAAAGAGTCTGTGTGTGTGTTGGGGGTGCACTTGAGAGAGAGACAAAAAGAGAGACTCT 

25 gcatatcaaagtctgtgtcttgtatatctatatgtcttctttccttcccctcccctccttccatttcttctccttctcctccccct 

CCTCTTCAACCCTCTCCCACACCACCATTCTCCTCCTCACCTTCCTCCTCTTCACCTTCTCACCCrTACCATANNNNmJNNNNNNN 

NNNNNNNNNNNNNNNNNKNNNNNin^NNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNiWNNNNNNNNNNNNNNIWNNNNNNNNNNin'JNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 0 NNNNNNNNNNN^^^I^^^J^^'^NNN^OrcTNNN^^'INNNNNNNNNNNNN^ CCTTCCTTCC 

CCTCCTCCCACTTTTCCCTACTCTCCCCACTGGCCACCATCAGATAGGAATCCTTGTTTCACTTCCAACACGTGTCCACTGGCCGT 

GATGTCACACCTCACACAGAGACAATGGAGCTAAGTGATTGTAGACTGAATCTCTTGAAAATGTCAGCCAAAATATATCTTCCCTC 

ctttgggttgttttatcttaagtattttcttcacagtgacagagatacaactaatattataaatgcaaagagcatgtggtttttaa 

AAAAAAAATCAAAAT AAGCAG AAAAG TTTAG CTT ACTTG ATC AATAAAAATCAGGGAAGTG CATTTTGAT ATATAATGTGG TTG CT 
35 TAAAAGGAATCATGAAGTCCATTTCACTCAGATTTCTATAAATAAAATTTTAAAACATAATGAAATACATTCTTTTATGAGAATAT 

gtaattcagccctctgaagtttaaagagaaagtctataagattgaccactgtgggaaaacatggtttgttctttttctcacctccg 

AGACAAAAAGCCT CAT AGAGG CAGCTTACAGGAAT AAGAGTTGTGTCAGCTTGTGG CTTCTGAGGACACTGGTCCG TCACAGTGGG 
AGCCTTGGAGGATGGGAAGTTGCCACTGCCAGTGTGGGACACGCACGCTTCTGTCTGTAGCAGGAGTTGAAGCACAGCTTATCCAC 
ATCTGGAAGATGAGAAACCAGAGTGTTAGAAGGTTAGAACCTTCGAAGCTGACCCTAAGCATCTCGTGTCTACCAGCTAGTTCACA 

4 0 GTCCCTCCCAAATGCTGCACAGCCTCCAAAACAAAGCCTTCAATGAGGCACCGCGAGTTCACATGCAAACCCAGCAACCTCCCAAA 

ACACAGCACCAGCTGTGGGCCATGCGTTCACATGGAAGACTTAAAATCACCAATGGAACTTCAAGCTTGTACCAGAGTTATAAGAA 

CAGTGTCATGGGCAGATGGATTTTATTTCAGGAGTAAAGGATGTTACAATAGAAAAGTTTTAATATAATCTATCACACTAAAATCT 

accttataatttactaagtttatcttttataccaaacactatactgcttttatcaattctttaaaggtacagatataatccagtgt 

CCACTTTTCATCAAAATGTCTTTAAAATTAAAAGTGATCCTTCCTTAACACAACAATGTGGCATAGGGGTAGGATCTCACTATGTA 

4 5 CCTCAGGCTGGCCTTGAACTTGGAATGCTCCCCCTTTGACTACTGAGGCTGGGCTTAAAGACTTGTGCCATCACAGCCCGCTGGTG 

TAAGTTCAGC ATTATT CTGAATAATTTTGTC CACACAGGGCAAAAG AAGGAAATT AG AAAGAAG GAAAAAG AAT CCAAAGGCAGGG 

gttaagctgacatgttttatttgtatagggtatgagttgcttcaatttcatgctcatttctatgaagcaactaaaatgtagtataa 

CAAAACTCAAGCAATGAGTTTATAGAATGAGTATCCTTTGTGTGTGTGATTAATTGTTGATTTGAAGATTTAATGAAATAAAAGCA 

tcctatttacaacagcaggaagttcaaatgtcagttataaatctgaatatgctatgtgtataagaattgaatttaagaatctttaa 
50 agctgggtgtggtggcgcatgcctttaatcccagcagttgggaggcagaggcaggcggatttctgagtttgaggccagcctggtct 

acatagtgagttccaggacagcgagggctatatagataatccctgtctccaaaaaccaaaaaccaaaaaccaaaaaaaaaaaaaaa 
aaaagaatctttaatacatatgtgtatgtatgtatgaatgtatgtgaataaaaattttaaactctctaagatacagaagtaaaaac 
aaaaatgtaaataaatggaaaggcaatccctatttttaaatagggaatttcattagtataagtttaaaacaatcctagtaaaaata 
caagtaaaaagacttttataaacaaacaaaatggtgcctaatcaatgtgggaagaaatttaatcaagaatactccaggaaaggtga 
55 aaattatgatttagatattaaaatgtattatatttgaataagggcactaatagacaaattagtggtgtagaaatagcctcaatttt 

attttaaattttaatctacattgggaggttctcatgtcagtaatataaacctgagatgatcaataatttgtgctgggacaaccaaa 
tagctgtcaaggggaaatccgcttgacagtttcattttattgcaaaataaaatctaactaaattcaagaatttaggaggaaattgt 

TAATATCTACAGGTGCAGGGGACCTTCCAAAGTACAATAGAAAATCCAAAAGCTGTAAAGAAAAGAATCATAAAATGAATTCAGTT 

ccataaaaattagacacttgagaggcagataaatacaacttgcaaaggcaagtgacaaagtagagagaacatttctgcaactaatc 

5 0 tatataaaattttttaaaaagctaactccccaaccaataaagaacctttataaggaactaagaaaaaaaatggctgtgcaatagaa 

aaaaatgtaaggttatgccgggcggtggaggcacacttttaatcctagtacttgggaggcagaggcaggcagatcttcaagttcaa 
agccagtctagtcagcctagtctatggagtgagttctagggcagccagagctacactgagtcaccctgtcagttttaaacaacaga 
agaacacagccacagagtcaactaatcagggctcccagggcccacagagactgaactgacagtcacggagcctgcatggggactgc 
gtccgagctggggttgtttagcttgggcttttgtgggagtgaggggagtctttgactctgtggcctgctcttgggacccttttcct 
65 cctgggttgcctcagccagccttgaaatgagggtttgagtctagtcttactgcatgttgttattccaagtttggttatcactagga 

ggcctgctcttcctgaaggaaaaaggaagaacagtggatctgggaaagaggacagggggacctggaaggagtggaaggaggaaggc 
tgcggttgggatgtgtcttaaagagtaagtcttaaaagcagaaggttattttcagtttacaggaaatataaacaacggcttaggag 

CAT A C AAAAT AT AAT CAG CT CACTT ATG AAAAATG AAT G CAAAT CAAAT CT AT AACA CAC AATTT T AA CAGGAAG ATG TTTT CAT A 
GTTTAACAATATGAT CTATT AGCAAG ACT ATGG AT AAAGG AGT ACTG ATAAATACC ACT ACTG CTG CCTCAAGTATAATTGT TATT 
70 CTCTCAAAGAACAGTTTGGCAGTATCAGAACTCTAAAAGCAGTCTCCAAAGTATATCCCAAGATGTCACATACACCTGAGACAGGA 

AATAGCGACAGACCTTGCACGCCAGTGTCTTTCCCCCCTAAGTCACCGTCTCACTGAGTAGCTCAGTCTGGCCTAGACTCACCAGC 
CTCCTGTATCGGGCTCCCAAGCACACACCGGCTCACCTGTCTCTGTTTCCATCTTAAACATTTATCACACACTGTGGCCTGAACTT 
GTGTCCTGAGGTGTGATAGTAAAGGTGATACGCATGTCTTCATCCTTCCCAGGTTCATTGACAGAATATTCCTTTTTTACCATGGA 
TCTTAGCAACCTCAGTATATGAGTTCTTTATCTCACCAAGAATTCCCACTTTTTCACTTAAACACTTGAAGTTTCTTTATACTATT 
75 CTGAAAAGCTATCAGTTTTAAAAAAAAGTCGGGTACATAGTTATATAGTGGAATTACATAAAACAGGAAGGAACCTTCATTCATTC 
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attcattcattcattcatttttgcttactcacttcacatcccgctcactgcctgcctctcagtcaccacctcccacaattctcgcc 
ccgccccttccccttctcatctgagcaggtgggcccccgggtgtacccccactctggtacttcaagtctctctgaggcttaggtac 
atcctctcccactgaaaccagacaaagcaactcagctagaagaacatattccacatacaggcaacagcttttgagataccctcccc 
tgctcccattgttccagaacctcatgaaaaccaagctgcacatctgctatgtatgtgaggggaggcctacgtccagcccatgtatg 
5 ttctttgattggtggctcagtctctgagagccccaagggtccaggttagttaactctgttggtcttcctgtggagttcctatccct 

ataggagtccgaaatcctggaaggactcttttacccatggaatgatactcaaattttatatatataataaattttataaatttata 
catatttatacatatgtgtgtgtgtacgtgtttgaatatgtgtacatatgtatacagacacacatacgtgcatatgagtgtgaagg 
ccagaggataacttggatggcttcctcaatcatcaccatattatttttttttgaggcagggtttttcgctgacctagaacttgctg 
actttgctactctagccaggcagcagtccccagggactcttgtgtttctgcctcctcagccctgggattgcaggcatacatcacta 
1 0 cagctggcttctttacatggnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnncaaggtggaaatatatatgaatgaatgaatgtg 

AATGAGAATT AAAGTGCAT ATCC AGGTGCACATCT CT ATGCATAT ATATGGAGACCAAACAAC AGCATTGGTTAT C CTTTCTCAG C 

agtatccctggccaccttcctcctgtacccagcagggtccctcactggcctagaacttgccatgtaggtctgtctagcaagcccca 

AG CTTCTG C CTGT CTG CCT CT CCAGTCCTGGGATTCT AAACACACACCAC CATACCTGAACTC AGGTCCTCACAC ACTT CACCAG A 

15 AGTAATGGGTTTCATTGTGATGTTTCCATGAAAGCCTTTAACACAATTTGATCATGTCGAGTCCTTCATAATCCTTCGTTGGCCTT 

CCTTCTCCTAATCCCCTTTTCTCTTCCTGGAAAGCCACCTCCTCCTTTCATGTCTTTTCCTCTAAATTCCATAATGAAAGAAAACG 
TGATATTTATCTTTATGAGCCTGGCTTTATATTACTTAATATGATATTATCTAGTACTGTCTGTTTCCCAAAGCACTTCATTGTGG 
ATGGGTGGTTGGGTCAATGGCTGGGTAGATGGATGGATGGATAGATGGATGGATGGATGGATGGATGGATGGATGGATGGATGTCA 
CAATTCTGTATACCTTTGGAGACTACATAGTCTGATTCTCAGTTGAGGGCAAATGTGAATAGTGCCACAATAAGAGTTGCTATGCA 
20 AAGTATTCTGACTTCGACTTCTTTCACTGTATATCCAGCAATGGCATAGCTAGATTGGTAATCTTGGTGTGTTTTAAATGAATGTC 

TATT CTGATTTCCATGGTATCTATCCTGGCTT CTATTCCAACT AG CAGTGGAC ACGGGCTTCTTTTC CTGTG CTG TTATTTGT CGT 
TCTCTGTTATCTTGGTGGCAGCCATTCTCACTCGGGGAGATGAAATCTCAGTGAAGTTTGATTTATATATTTTCTGTGGTTAAAGA 
TGCTGGACATATCTATTGCTTATTAGTATTTCTTCTTTAAAAATGTATCTGrTCAGCTGACTTGACCACGTATTGGTTGCATCACA 
TGTTCTTTGTATTTTCTGGATACCAATCCGCTGTTAGATGAATACTTGGAGGTTTTCTCCATTTGTTGTAAGGTATGGCTTCACTC 
25 CGCTAATGGTTTCCTTTGTTGTGCAGAAGCTTTTCAATATCATACAATCCCAGTTGCCAGTTCTTGCCCTTATTTCCTGAGCTACA 

GGCGGCCTATTTTAAAAAACAATAATCACTACCTGTGCCTGTGAGCTCGAGTGTATTTCCCTGTTTTCCTATAAAAGTTGTAAAAT 
CTCAGGTCTCTAGCTAGGACTGTTTTGAGCTGATTTCCGTTGCTTCAGTCTTCTACCTGCTCACGTCCACACGTTGAGGAAGATGC 
TCATTCTTCAGGATGCTGTGTTGTCACCTTGTTGGGAACGAGATGGCTGTGTCCACGTGGGTTTGTTTCTGTGTTCTTTCTCATGG 
TTTCCATTCTGTTGCTGCAGTAAAATATCCTGAACAAAAGCAATTCAGGGGAGGGAAGCTGTCTGTCATTGAGGTTTTGAAGGGAA 
30 GGTGCACTGAAGGGGGTTTCTTACCTGGGCAGTAATTCAGCTGGCGGAAAACATGAGCCTAATGTGTTAATACCATGGCTGAATTC 

AAAGGGGGGAAAATGAGTTTCTCCTCTCCTTGGGGAGCCTCCATCATGATTTATGGTTCTGTAAAGTAGGGGGTGCTTCACAGAAA 
CTGTTTCTCTTCATTGTAGAGAAGCAGTGTTGTGAAGATGGGCTTTTAAAAGCCTCCTTGTTTCTCCGGCTAATGCTGAGGAACTT 
ACATGGCCCCATCTCTCCCTGGGCAGCAGTGTGCATTTGTTTTTGATTGACAGGTCAGCAGGTTTAAAAACATGTGCAGGGTGTGG 
TGTGTGGCTTCCCATTGGTTATGCATCCATGTCACCCATGAGGTATAATTAATCTCATAGTTCTCACCACCATCGGCGTTGTTTT T 
35 CTAATTTAATGAAATAATTATCATGTTGTCCCCAGCTTACTCTGTGTGTGGCATGTTGTGGGTGCTCAAGGAGTATATCTCAACGG 

ACAGAATTGAAAAAGGAGTTAGCTACTGTAGCCATGTTGAAATTCAACCCTTACAGTCACATTAATCTCTGTTAGGCTAAGAGCAG 
TGGCTGACATTGGTGGTGGAATAACTGGGATGGGACACAGAGAATCCTTGAGGAGTGGTGGTCATATTCTGTGATTTGGTAAGGTG 
TGGATTTCACACATATATTCATTTATCAAAACTCAATGGCTTTTTCCACTCAAGATTCATAAAATGTGCTATATGTGTTGTTGTCT 
CAAGAAAAAAAATCCATCAATCAGTCTTAATTTCTAGTACATATTATGCCTCCTGAAATATTTATGGAAGAGTGTGGTCATTTCTG 
40 CAATCAGCTTTGCTCTGCAGTGAAAAAATAATGGATGAGGACATGGGATGCTAGAGATGTGTAAAGAAATGTGTGTTAACTGCAGA 

TTCTAAACAGAGAGTATGTATGGATTGGATGTTCCTTATCCAAAATTCTAGAGACCAGAGTATTTCAGACTTTATTTTTAATTTTG 
GAGTATTTGCATATGCTTAGTGAGCTGTTAGATATGAGATTCCACTGTAACAATTCATTTGTTTCCTGCATGGTTCAGGATATTTG 
ATCATACTGTGAACCCCAAGATTGTGTTGTTTAATGAAAAAAATCTGTTTCTAGTTGTGGTATGTCTCAGCACTTAGCACACACCT 
TTAATTCAAAACAATAAGGTACAGTTAGTTTGTAGAAGGAACTGCCCATGTTTGAAAGTGATGTCTAATTGAGCGGCAGACAAAGT 
45 GACTAATCAGAGAAAGATTTGACAGAATAAGTCAGAGGTAGTATATACCCAAGTCTCAAGAGAAAAGAGAGGAAGGGGAAGCTACT 

TTAAGTGGCAGCATGGAAAGAGTAGGACAGGGGGCAGTTTACCAGCAGAGTTTTACAGAGATGGTTGCAGGGAGAGAACAAGCTAG 
GCACAGGTG AAGACAG AAGG AGT CAGAAGATG AG AACATATTG CCATAG TTTG AGGCCAG T CAG AACAATT CGGTGAG AAGTGAAA 
GAAGCCAGTTTGAATCAGTCAACTTGGAGACGAGTTTTGAGCCAGAACAGCTGAGTTGAACCAGCCAGCCAAAGTTCAGAAAGAAC 
TAGGAAGTGTG AG CTT ATTCAGCAGTGACTCT CAT AGG CTGAAATTATTCTAAG CCTAGAT AAG ATTTTATGGATGCT AG AAG CTT 
50 CCAGGACTAGGCCTACGTTAGCAGACAGAGGCAGTAAGCCTCGGAGACATTTACTACAAGGAAATAAATGTTACTTTCGCACATGC 

GTAGTTTACATATATAGACAAAAGTCACTTCATCATAATTATTATTTTATACATGAAACGAAGTGTCATGGTATCCAGTTTTCTTT 
TTGTGGTGACATATCAGCACTAAATATGTTTTAGAGTTTGAGGATTTCATTTTTTCAGATTAGGGAACAACTTGTAGTTGTTAGCT 
TTAAT ATTATGTGAGTGTTTTTATAAACTTG AAACCTT TT T TT TAAGGGG AG CAGGGGGAG AGGAGAGGGAATAGGGGATTTTT CA 
GAGGGAAAACTAGGAAAGGGAATAACATTTGAAATGTAAATAAAGAAAATTACTAATAAAAAATATTTGTTTATTTATTTATTTAT 
55 TTATTATATGTAAATACATTGTAGCTGTCCTCAGACACCCCAGAAGAGGACATCAGATCTCCTTACAGATGGTTGTGAGCCACCAT 

GTGGTCGCTGGGAATTGAACTCAGGACCTTTGCAAGAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCAGCCCCGTACACTT 
GAAATCTTAAATAATTTTTCTAAAAATCAAAGGGCAAAACCACTCATGACCTTGCAAATATGACACCAAAGTCCACTTGACATTTT 
TTACCCACATTCTTCAGGTTTTCACATCTGCTCCTTGAAACAGAAACATCATCATTTGCTAGAGACACCCTGGTGAACCCAGCAGT 
AGATCTTTATGATCTATAGAGGGCCCCTTTTACTGGGGGTGAGGATTTGAAAGACAATTTTAAAAGGACAGAGGAACTTTATACTT 
60 AGCGTGGCGACATACAGGATAGTCTTCTGCATCACCACTAAAAACAGTTCTCCGTCTTATAATCATGTGCATGCCAGAGAGTAACC 

ATTTTTATTGTCACCTAAGGAAGACCTGAAGAACTACCATTCTGTGATATTGTCAGAAAATGGCTACCTCTACCTACACCCGGTTG 
TGTACATAACTCCCTTATAGAAATGACGTGGAAGTTACCAAGCTCAAGTGCAGGGCAGAACTGTCTCCACGTGCTTATTCGTACCT 
TTCCTCTTGGTGTATTTTTCCCTCGTGCAATATAGTAGAAAGCTAAAGCCAGACACATGTGCACCCCTCTTGTAGTTACCAAATGG 
CTCTGTGATCTTGTGGGCATTGCTTACTACCTTTGGGTATAACTTTCCACAATCTTTAAGCAAGTTGATTGAGTCAGATCATCTGC 
65 AGTCCCTTCTACCATTGGGCTGCACCTGCTGTAGTGAAATCTTGAACCCATACCCTTGGCATAAGATGAGGAGCCCCTGGTCCCAT 

CCAGATGAGATACAGATCTACAAGAGACTCATTTACATACTGCTTAAATACTCACTTTTAGTCAAAGTGAGTCTTCCTTCTGCTTT 
TCCTTACTATCTGAACAGCCAGAAAGCAAGATGTATTCTAAACCTCTACTAAGAGTATCAAGAAAAAAGAACAAAGAAGAAAGGGA 
GTTGAAGAAGTGAAACTGTACATTTGGTTCTCTTACACAAATCCATGTGACAATTCTCTTACGCTGCTGTGAATTTACACGGCATT 
ACGCTGCTCTGTCAATTTACAGCCAGAGTCTTTGCCTTCTCAGTGTGGAATGGAACTCAAAGGCATGAGTGGTTTGGTCTATCACA 
70 GTGTTCAAACCACTCAGAGCCATTAGCTGGGTAAACTTTGACCTCTTCGTGTACCATTTGCTCAACTGTGCTGCAAAAATCAGAGT 

TTCAACTTCTAGTGAATATGTCCTTGGCTTACTGTAATTACCCAAGGCTGGTTACATGACACACATATATTTGGATTCATAGTCAC 
ACAGTGTACATTATAGTCCAGATGTGGTTGTATCCACGAGTCTTTATTGTAGTGTACATGCATGTTTGCATATTCGGGTATGGACT 
CCTATGTATTGTGTCCATTTGATTAGCTGTAAACTGGATGTCAGTAGTGGAGCTGCTTAACTAAAGAGAGAAGCTAATTACCAAGG 
ACTTG ACTT TACT AATG TACTCAGGCTGAAGATGTGTTAGGTGTT AGGTGAGAT CATGGACAAGC CAT CTG ATTTGGTCCATTATT 

75 atattttcaattatctttcatattcaaagagagacattaatatagctgaggatgacatagcaaattaccacagctctctaaccctt 
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taaattgctaatactgttgtaatctgtaattatagaaatcagtgtgagaattgtggcagtgcataattatcttcctgatactttat 
tgctgaatgaattattaatcagaatcagtcttgtatagtatttgcagcaacgcagaagaataatgtataattaaatttcattattc 
tgatttttgtgttaatgttttatgatgttgtaattgataattaattggccaaaactcatacagtacttggaagtttcaggtggctg 
ggaaatgttcagtgtgctgagttcattaactaagcagtaatcattctgcaaagaccaagggatcttgtccaagctatgtgagagag 
5 tgcttaaaagtggtgtcttaagcttgagcttttcacatttcctttaaaaaaaaaaaaagcaataactgtgagcatgtacaaatgat 

gaagacatcttgatagctttcagattgggtcaattttaagtaatcaaacataggttgagaatgtcagactaatacagtcggtaatt 
tggtatgcctctctatatgtcaatttccatcctattctaattaaaccatccttctccacattactatagtgtgaggaaaagtgcca 
cggccatagacctaagagctctttcctcctggtcttggtgagtataacacatcacatagcacatccttgtaaggaaagtctggttt 
catctttccctattgttcaaaacactatatggccccctcctcacagacacatagatttagactctgaaaggattatgaacttctcc 
10 ttgactggcattctaagcaggaattcctggagtgagtttcttttagaatcctttgcagcctaggtaaccaggaaaagcgcagaatc 

taagaatgcctttcacccagcctgattcctattgaaaagatgcattgttgggcattttgtggactgtgctctttgattcgattttt 

AAGAGGCCAAGGAATCTTTTTGGTTTTCAAAGTATCTGCTTTAGAAACATACAATTTTTCTCTTAAGCAGGTGAGCCTGTTTTTAC 

ATTCTGAGGAATTCTGAAACATTGTATTAGACAATGTTGACAGTGCATGCTTATTTACGTATTTATTTATTTATTGTCTTTTTCTG 

agcagattagaaaaccatggcggggaggaacaaaggggttaggggactgtttctgagattcctgaacaaatttgcctcgacattcc 
15 caagaagctctcaactggcttatttttgtgagttgcacttggttctgatgccttccactcccatttagtcaagaggaatctgtcat 

cggaccacaggaaaaacgcacttgctagatggtcttcattgatcttattgatcttgcaataaagatcagcagcaatcctcaaatca 
tctcctctccactccaggtactccacagccatgttgatcccagggtacccacaattccaaggcatcaccccactaagcttgctcac 
actaaccgccttctgaactctcagctgaggacctgtgccgctgtcaccttctaaaagccagtgctgttgagtttgaggtgtaagtc 
tgtgtttataaacaggcggggtcagagtcatctttcatatgcagaaataaggaaggtattgacaaaatagaacagctaaaccatat 
20 tctacaaggatccaccttgtgtgcaaacagcggatagaaaaggctctttggttcatgagtagttgagtccttccctttatgtgact 

ttgtatgactttaaaataggaagaaatctggagtatgcaagccagagactggagacactggggacaactcactgagcaggcagtat 
atgaacaaagacctgaagttgattagagactaagcaatcactttcatcccgaggcagcctctcaggagacaacacgttctcttcat 
ctcacatatgaggagactcggagaatgtacacaagctgctcagaccacccagccctaggaattcccagtaggtttggaggggaggg 
gaggagggcagccacttcagatcaactgttaatgggggtaaaatgcagatttctaaccacagtagttacactaaatgcacatatgc 
25 aacttgagaactattatcattcaaagagataggaaattaactacagagtctgaggtgggcaggaggcactgcctcaattaagaact 

acaggttacaaaaatataagccactgtcaatctgggaatgaagggtggattttaaaagttgggatgatagaaaaactaactttatt 
gattacttactaggtattgaatgagtcaactcatgaactaatgagcaaatgtgcaatgccttaatcctcagaaccctagctcttta 
ttacaccagttttaaagagttggggggaaggaggcagagaaggctaaaagacatgtctgaggttcagcaataagtgagaaacagga 
ctgaaatccaagcagtctggctccagcctgcgcccatcaccattgcgttcctctacggcatgtgcaagctgtacttagtgagcgct 
30 gcattcctgctcaggtccatgtccaggcgccgtgcatgcttgtgtgttaagtccttccctctgaatggcatctgaatgcagatgag 

acacccttacccagagtttccatggttttctgagatgacagcctgatcagcattcagattcaggcaggcaggccccagagaaagca 
cacacatctctactcatgaaagaagagtcagatgtatataaatgcagtggagggaaagcaggggaagtctgtcccagagaggaata 
tgcaaggcacgtgcgtgtaacaaataggaaggggtgaatgtcttaggaaacgttattagataaccatctgcgagagttccccaact 
accaggcactccctttaacatcagagagaagtagatcaggagttacatgtccataagagaagactttcttggtctaattgtgtaga 
35 tttagccaatccgtgatgagtgtggttcctgagtggttcattcagagtgctcactcttagatccattgccttctgtgaccttcatg 

gtcccagggggacgctgtggaaggcaggctatagtgatgtcatggccacagctgccaagaagcatgggagcccacactttgtgcca 
tccttgcagccttaagcaaattggcttttacccacgttaaagcgaaaaatgcaagcaaatgaaacaaatgccttttgttcttcata 

TGATCT CC AT CG ACCT CCATATG AGAAGTCCTCCGTGTGTACAGAATT ACAAACGTATGCACTGTGCAAATAATTGTTT CT CATGA 

tgatagtttgggacggaagatgtagctcagtgatggggcagttgcctagcatcggatcccagtaccacaaagaaaaaattagtgtt 
4 0 tatttgagcacttactacaaaagtaagtagcatcctaaatactctattgttagagagaacaagtgttacagaagccaattaatgtg 

ccagcatctgtcatctaagaattagacaagcaggaatcaaatggtaaccgtctgtgtagggaaggaaggagaaccggcaagtgggt 
gctgtgtggactcaggaaactaagccgcctcttactgccagcccacccaaacagttttgagttactcattcctgaccgttcaggaa 
aaagagtattttctacccctggaacagagcaaattttgactttttgtaaagggtaagagaatagggctaggaagatggctcactgg 
ctaagagcagtcactgctctcgcagaggatcttgggtttgattcccaggacccacctcaggtgctcataactggttgtaactgcag 
4 5 ttccaggggcatcaaacgttacccccgtgagcaaggtgcacataaattcatgtaagcaaacacacgtaaacataaatatttctaaa 

gggtcctttctttgatacagtttgcgttacccagaagacactctgtaaggcagaaacgtgtgagttctgcggcacggcagctttat 
tccaatagcatgctctgggtggtgaagcatctgtgtcacatttggtaatccctactcgaagatgctgccacggaacgctccacgcc 
cacggtttccccacccccgctttgctgacctctgcttttcccgtgctctttggagagactttcgcctctgctaatctcctccctcc 
tcggttggcctccagtacggcggcagatggtccaagtccttgtattactgaatgtgagattaacaaactgctggcccatcctcacc 
50 ttgggagtttaatcacttttaagtagaacagagaaaggaagtaagggaggcagacatctgtagaaatccacaagcctttctcagaa 

tacctgagctttgattcgctgctgcctggtttggtatgctgtgcttttatttccttagttaccaggggagtcaggtgcagtctgag 
cctcttccatcctgcttgcattcctgcagagaagatgtttcagaacaacacggatccacaggacccaatgggttgggggtgggggg 
tgggggtggggacaagttctcatttgttcagaacctcctcgtgggccaaaggggtggttcagcaggaaatgaacttgccttgcaaa 
cctgaggacccattaaactcgtgatcccacaaaggaaagagggaactgattctcgaaggttgtccattggcttccacatgctcaca 
55 cgcatgctcacatgaaggttgtccattgactcccacatgcttacacgcatgctcacacgccatacacactaatagtatttatcagt 

tacatcagaacaaagatgtgaagaacctgtatttctgcagcctttgcaactgtgactctgctttgtttcgccctgtaagctatgtg 
ccctcttgggagcctgggagagcatcagcagcaatcataagagtgaagagtcacctagccgcagatgctctttgtgtaaggcagac 
ctttcccctgactgtgtgtctggaggtggacctgcacacaaagcagggcttagcttcagtgatgcagtctcgggcatcctaatcat 
agccagtcggatctccctttgggaagtttcacgtagtagcacatgtaggcgatactaacctgtgctagccacagtgacattgctaa 
60 tactgcctctgaaatccgcatgcaaacttcagtctagtattgtcacttgcctgatgcctaaacttttgttaattaccatagcaaat 

cacttgaaacagactcaataaaaacaaaattatttttaattatagcatatgagtgttctgctctcgacgctgtcctggtccctccc 

CTTTATTTTCTCTCCTCTTCTCCAATATCrGGCTCCCCGACACATCTAAAGCCCTCTTAGAACTGAGTTTAGTTTCTCTCTTCTAT 

CTTAGGGCTGACAATCATGATGAAGCTAAAATTAGGCAGAATTAGAATTACAGTGCCCCTTTTCCACATTTGACTCTCTGTTGTCT 

6 5 CCCCTCCCACCCG ATGGGGTCGGTCTGGGGAGGAGAAGTGAGCCCCAGTTGAGCCCAGCG CTCAGTACAGGTCTGCAGCGCCTTCT 

ATTAAAATGTAAAGTGATCCGTTGAGTCAGCCTCCCTCTGGTTTGACTCAGACGCTTTATGGTGCACTTTGCATGTCATTTCTCTG 
TAATGATTTCCCCATGGAGAAGGGTGTCTGATAGAATCCAGGCAAGACTGAAGATTGCTCTGAGTCAAATGGATCTTTTATTCTTT 
TAGTATTAACCCTTATCTCTCAGTTTCCCATCCTCGAATTTTCCCTGAAGGAACCTTAATGAAGTAAACAGGCCTCAGCACCCTCA 
TTTAGCTTCCTAACCACTGTTCTCAGATTCTTCTCACGTTAACAGTGGGAAGCTCCGGGGGAATAGTCTGTGGTAGAAGGGGACAT 
70 TGAGAGAGAATATTCACACAGATGCCCTGATAAAGAAAAATGTAGAAAAGAGATGACATTTCTCTGTCCTCTAAGAGGCAGCTGCT 

AATGGGAAGCAGAAAATGAGCTATGAGAAATGAATATAAATGGAGATGGAAGAAGTGACACCAGAGACAAACCGAATGTGACAATT 
TGGAAAAGAAAGGTGACCAATAGCAGAAAATGGCCTGACCCAGAAGAATAGACAGTGTCACCTGTGCCCTCAGATTGGTGGGGTGG 
GGGGGAGGGAGGCAGCTTTGCCACAAAAGAACAACAGAGGAGGAGGGAGGGAAAGAGAGATGGAGAGAGAGAGAGAGAGAGAGAGA 
GAGAGAGAAGGCACGCCATCAGAACAGAAGAACAAGGTAGACAGCCGCnTGCCCTGTTGTGTCCCTTCCCAGTTCCACAGTCCTCT 
75 CCCTCCATTGTCCTCTGTTGCCCCAGCCATCACTGACTGCGACCACTCATGTTGGACTGCCTGGCATAAAGACTCTTTCACATGAC 
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aatttctttctctctctttcttcctttctttgtttctttctttctttttttgtttttgtttttgttttttcgagacaaggtttctc 

tgtgtagccctggctgtcctggaactcactctgtagaccaggctggccttgaactcagaaatccgcctgcctctgcctcccgagtg 

CTGGGATTAAAAGCGTGCGCCACCATTCCCGGCCACAGGCCAATTTCAATGCTGCATTCATTTGAGAGTGGTAGTTTACGCCCCAT 
CTTACTGTTCAGTTCAAGCTGTGGCCTTCTCCCTGCCTCCTAAGCAGCATCACTTCACCTGGGGTAACTACAGAAGGAAGAGAGAA 
5 GCAGCACCTCTTAGGTGAAGCACTGAGTCCAGCCTGCCTCCCAGAGCGGATTGAGGTGGGAAGACGTGTTCCTCCGTCCTACTGAG 

CTTTGTGCTTTGCTAGATGTGAAATTGGCTTCTGAGTCACCTTTTCTTTGGACTGACTTGTTTATAGACGGGGAGGGTCACAGCGT 
TACTGAGAATCTTTCTCTCTTCAGCTCGCTCCAGATACATAGTAGCATTTTCCATCCAACCAGTTACATTGTTGTTGATACATCAA 
CCTTTCTTTTAAGAACTGTGGTTAGAAATGCTTGCTTCGAGCCGGGGCGTGGTGCTTTTAATCCCAGCACTCAGGAGGCAGAGGCA 
GGTGGATTTCTGAGTTTGAGGCCAGCCTGGTTTACAAAGTGAGTTCCAGAACAGCCAGGCCTATACAGAGAAACCCTGTCTAGAAA 
1 0 AAAACCAAAAAAAAACGAGAAAAAAAAAAATAAAAAAGCTTGTTAAAAGACTTTTCCAAAAGTAATACTTTCATAGAAACACAGAT 

ATTCTAACTAGGAATACTTTGAGTTCACCTGTTTCTTCTTGCTACAAATAAGAAAATGGAGATGCAGAAACTGATTGGCTTTTGTG 
AGAGAGGAAAGCATGGGATCTCTGAAAATAACTTACAGTGGGACAGATGCTGGGGTCCTGGTGATCCTAGGGCTTCAATATGTGAA 
TCAGTTGGGAATACAG AT AACTTTACTCAG TAATACTG TGTAT CAT AGGTGTTT ATG ATTTGTT CATTTTT AGT ACAATAATAGAA 
TTGTGGTATCATGTTTTATGTCTATTATAATTATATATATATTATATTGCAATTTTTACATTGCTTCTGTGGACTGACATTCAGTG 
15 TTAGGTTTGTGACGTCAATCTGCATGCTACATATGGCTCTAATTCGCTGTTATTCCATGTATAAATAAATAAATACTGTATACCTC 

AGTGCTACTGACAGGCATTGCATTGTTTCTACTAGAGGGTTATTATAAATAATGCTGCCGTGAATATCCTTATTCAGTGTTCCACT 
TTGG AAC CTGGGAG AATCTCTACTGT AAC CTAAG AATGGAATTGC AGGGG ATAACCCATG C ATGC CTTCAACCTCG CT AG AT AATG 
CAAGTTGTTTCTAGAGATACTAAGACAAGTCTCATCAACAAGCAAGAACTCCTGTTGCTTCAGCAACAATATTAAATTTAATATTG 
TCAG ATTTTCT ACTTCTTT CCAAG CTGGTG GTT ATGG ACTGTCTTT AATACTTTATTATCTTf AG C CAG ATTCATTACAGTTTG CC 
20 CTAGCATCATATTATATTTTCCAGATCAGTGTCTTTGTCAGCTTCTGCTTCTTCACTCAGATTATTTTAAATATGAAAAGTTAGAA 

TGAGTCGCCATTTTCTCATTGGATACTTTGGAGTTTAGATCTTTTTTTTTTTTTTAATTTTCATCTGTGCAAATGAATAAATGAAA 
CAACCACCACAGATGCAGAGCTTCTCGTGACTGCTCTGTGTTCAAATCTGGGTGTACTTCTCAACTGTGAAAGTAAAAAAAACCAT 
TGTCGCAAAGGTGCTAGTGAATCCAAGTTCCTCCTGAAAGGTCAAGGAAAATGGACTTTTATACTGAACTAGGGAACCTTTGAGAA 

ctctgaaggacttgatgatacaattgcaatagctccagtcttagcagtgcccttaaatttcagttcccttggcgctaagcaggagg 
25 cagacagatgggggctttgaggaagtaaatcagagaaaccttttagctgatccacgccaggccctccctctagctctctaaggcac 

tagggacattaagcactcaatgtttgcattaggaaagactgaagctttctactttcagtgagaagtttgatgtgcttagaaagagt 

TTGC AG ACCACACTAACACCGACTCTG ACT CCGTTTG AATAG CTCTCTG CACT CACGAGTC T CTAT AGAC ATGCT AACTT CCTC CT 
CTAAAAACTAACTCTTACGAATTTATAGTAAATAACTTTTTAAATGCTTGATAAGAGCAGAAATTCACTCGGCAATTACTAAATAA 
TTTAGCATCTGATTCACAGAAGTGTTTACTTAATGCACTGTTTCTGGGAGCGGTGTGGGGCGCACCGAGTGAAGTGGTTTATAATT 
30 TACTCCTTTTCTTCACCCGCAAGGCATATTAATTTTTTTTCATCCCAAGCATTCTAGACATGACAGGTTGrCTGTAAAATTTAACA 

GTTAGACACTTCACT ATCTGAATATGATT CAG T AATG AATGAAGAG CGGGTAAG CTCACAAGTG AG TCTG CATTCATTAAT ACG GC 
ATGCTTGACTGAGAAGAGTGTGGCCTCCGTAGCTGCTTTTGAGGGGATGAGCATGCTATGATAATATAGTAGTAATTAGCTTCTCC 
TG C CGAACCATATGAGGAAATG ATTGGGGTG TGTGTGTTGTGC ACATGTG CAGCTGGGGTTTTTGGCATG CAAG AAG AATGAG ATC 
35 AGCCAAAACCCAAACCAGAGCCTTTGGAAAGCTCCCTCACAATCTGACTTCAGCTAATGTCTACATACTTTAACACATTGTCTACT 

GCTTAGGGTAAAGCCTGGCTGTCAGACTCCTGCGTGCTATTCTGGGATCCCTGCTCCGCGCGCGCACTGTGAAGTGTTTCATTCTT 
AGATCCTGTGATCCCTGCTGCTTTGTTGCATTAGGTGGCAAGCGTTGCTTAATTAACATTAGGAACGAACGAAGGAGAAATAGAAA 
GCAGGGTGCTCGCTCCTGCAAGGGAGGAAGAGCCGAAGGCAGATGAGAGTTCACAGAACACACGTGATGAGGCCGGATGAAAGGGC 
TGCAGGAATAGGGTGCCATTGTGCTTGAAGAGACCCGGGGAGGGGTGGATACAGTCAGACATGTAAAGAACAAGAGAAAGCCAATT 
4 0 GGACAACTACAGCAGAAAGAACTATCCAAGAATCAGGTAACAGCATCCAGAAAAGTCACTAAATAAAGGTCTAGCAATCGTTTCCT 

GATAATGGATTTCAGGGTTTGCCTTGTGTGCGGGTTAGCTTTTATGTCAGCCTGACACAGGCTACAGTCCTTTTGGAAGAAAATAC 
CTCAATTGAGAAAATGTCCCCATCAGACTGCCCTGTGAGCGAGCCTGTGAGGCATTTTCTTCATTGATGAGATGTGGATAGGCCCA 
TCCTTCATGGGTAGAGAGACCCCTGAATGGGTGATCCCAGGTGCTATAATAAAGCAGGCTGAGCAAGCCATAAGGACCAAGCCAGT 
AAGTACCACCCCTCCATGGCCTCTGCATCAGCTCCTGCTTCTAGGTTCCTGTCCTGACCTTTTCTCAGTGATAAACTGATGTGGAA 
45 ATACAATTGAGATAAGCCCTTTCTTCCTTGAGCTGCTTTCTTCTCGGTGTTTTATCGCAGCAATGACTAAGACACCTACCATGTGG 

AAGACC CTGGG TTCATTCCCC AGCACCACCC AAAATAG ATTTC AGTTTCTACTG TTTG CTGAACAG AATTAATATTGTTTAAATGT 
CTTCAAATCTTAATTGATGGCTTAGCCAGAAGAGCAGATATCCTTGCGAATGTGACTTTTATAACATTCTTGGCCAACTGAGACTC 
CATATATGGCCCTATCCTCTCTTTTCAAAAGCCAGTTCTCTTAGGAAAAGGCTGGGTCCTCGAGACTCTCCCTTATTCCCCAGCTG 
TCTGGGAGCTCTGCAGCCTTGCCTGAATCCTGGAATATGGTAATCCAGTCTCTGCCTTGTTTTGCCAACTATTAACTTCCTCGTGG 
50 GACATGATTCTTGTCCTCCTCTCCAAAGTGGTTAGGACCTCAGTCAGGTCTCAGTGGAATCTCAGCTGAATTTCCCTGGTGACATA 

TCTGCAGTTCATATTTGCTTGCTCAGGCGATGTTCCCAGAACGGACCCTCCAGGTTAAGGTGAAGCCACCAACAGCGTGACTTCTC 
CATGTTGCTCCCAGAAGCCCTTCACACTTGGGTCCCCATGTCCTACAAGGAACTTAGTTCAAGAAAGTTACTGCCCTATCAAGGAA 
TATCGGGGTGCATCCTGACAGGAGTTCCTAATTTGGGCTCTGCAGAGCAGGAGACTGGAATCCTGCTTTCTCCCCCAACCCTAGAG 
AAACCTTTGTACATTGTCTACTTCATTTCTTAGAACCACCTCTTCAGAGACAACTTTTTATTTGATGCAACTTCTGCGACAATTAA 
55 ACTGCACTCATAAATTGTCTTCAAAGGGCCTAATTAAGATAATTTCTGTCAACTAGAAGGTAACAACCCACCCTCTAAATCACTTG 

GGTCAATTTCCCTCACAGCCTCCTGAGGGTTTTAGAGCTGTGAGATCCCAGCTGGACTTGTGGTCCTTGCTTCACATTTTGTGATC 
CTGGATTCAGATACAAAGTGAAGCAGCAGTTTGTCCACATCCACAGAGCGGGTCAGTGCCACAGCCGAAGCAGAGGCCACTGCTCT 
CTCCG CCG CACCTCAGTTTCATTGCTCTCTGGG CT ATCAACCCTTCCATATTTCACTTCATTTATGGC CTTG TGTTCTTCAAAGC A 
AAACTCTGTCTCAGTACAGTTACAATGATAATAGATTGCCCATAAGAATATTTGAAAAATGGCACACTTTATTAATCCCTTCTTCT 
60 GATGACGTTAGTGTGTCAGCCATCTATTTTTTTAGAACATTAGTTGCTCAACCAGGTTTTCAGTGTTGCCTGGTACATATGAACTG 

TTACATTTTTTTAACTCAATACATTGTGTAGACTAATAGAAAAATCAAATGTGATAGGACCAGAGGTAATAATTTGAGAGTGGAGA 
AGTCAGGATTGAGACTGTATGGTAGACACAAAAATTCTGGAAACATTCCAAGGAAGTGGAGGCTAATTAGAAGACAATAGAGAGGC 
TCAG CAG CTAAG AACACTTGCTGCT CTT AAG AG AGGACCTGAGTTTG ATTCCCAGCAC CCATGACAGTGGTG CATAACTG CATGTT 
ACTCTAACTCCAGGAGTTCCAATGCCCCTTTCCTGTTCTCTGTGGGTACCTGCATTTGTGTGCAAATGTCTTAGTTAGGGTTTCAA 
65 TTGATGCAACAAAACCACCAAGACCAAAAAGCAAGTTGGGGAGGAAAAGGATCATTTAGTTTACACTTTCACGCTGTAGTCCATCT 

TCAAAGGAAGTTAGGATATGAACTCAAACAGGACAGGTACCTGGAGACAGGACCATGGAGGGGTGCTGCTTACTGGCTGGCTGGCT 
GTGGCTTGCTCGGCCTGCTTTCTTACAGAACCCAGAGTCACCAGCACAGGGATGGCACCACCACAATAGGCTGGACCCTCCCCCAT 
CAATTACTAAAGGAAATGCCCTACATCTGGATCTTATGGAGGCATTTTCTCAATTGACCTTCCCTCCTTTCAGATAACTCTAGCTT 
GTATCAAGTTGACATAAAAGTAGCCAGGATACCATATGCAGGAATACACACATATACATAATTTAAAATAAAATAAATCTTTTTCA 
7 0 AAGAAAGGCAGTTTAAAAAAAAAAAAGAACTTGCGTTCTTTAACTCAGTAATAAAGAATTTACTAGCAATTTTCTAGAGCTAGACA 

CCAAGAG ACCTTGACTTTATTC CATGT CTTAGG ACTGTTTTGT ATG AAT TGTGT CAGTT AT AATGTTATTCTT CGG ATTT CACAG A 
TTGTAGATAAACAACTTTACAAATACTTCGTTTTTATTTGAATGCCAAAGAACTAATGTGTTTTCCTCACAAAAACTTTTTGTAAT 
TAGATTCTGAAAAAAACACCACTTATAGCAGAGCATAGTTTACACTGTACTGTTAGCAGTGTGGTACGTTTTGCTTGTAAAGTACT 
AGAGAAATCATAACTAATAAATTGAGTGCCGCTGAGATGACTGGAGTGGGGAGGTCAGGGTGCTTCCCTTGGCCACCCTGGAGAGG 
75 ACTGGCACCTGTTAGTTGTCCTCTGACCTCCACTGTAAGCAATGGCACATTCTCTCGCACACATGCACACACACAATAAACAAATG 
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TGTTTTATTGTTCTTCAAAAGGGTTCAGGGTTTGGTTGTAAATCAGGCTGCACACCTTCCGTCAGTCTAACCTCTCTCACAAGTCA 
AACTGGCTTCAGTTAGCAATACrrTCATTAAATCCAAAAGAAAAAGAGTTTTAATTTTGAGGGGAGGAAAAAAAAAGTCCAGTTCTG 
agaacaattaacattattagggttgctttattctccttcacacacccttctccccagaaccaagaatgacactatctcaggcaggc 
5 tgatgctggtggacacctgcatgtgcagaccccatgggagctattgtgctcatgaacaaatacacacacacacaccaaaattctag 

■■ catgtcaagtggaaaaggtttaagtggtattgatcaaaacccttgaggagtcaacagttaacctaacttttaggtaagaagtttga 
tcttgagtctttgtgaaagaagcatctattgccatgctctgaagtaaaaatttctggattatatcatcatcatcatttttcaactt 
taacattctaggaacagtgtcaaaagcattatttttcattttctgggatgaggcaggaaggtatttgcatttagttaaaaatcaaa 
acaatagcatcaacagtaagcaggcaactcagaaagccaccaacatctgggtattattaatgagatgtcatccatcctactggctt 
10 gacaacacccagcagtgagtattttatttacacttccacctgaataactactaagataaagtatgaagtaaggcttttgaatacct 

tcgaggcctgagcacatagctcagttggcaagtaaatggcatgtgggtgataagacctgagcttgatctgcggaacctgtgttaaa 
cgctctgtgatggctgcagatgcggttcagctgggaaacagctctgctgaccagcacgtacagaacattaggcttggttcctgcgc 
tacgtaaaattaggtgtggcatcgagtgcctgtaatccaagcacttggcaggccagggcagaaggagcaaaagcctgttatatata 
cataagagaattaaccaaaaaaggcaaccaaggtggtccatgcttgtcttctcagtgctgggtatacagaaacaagcaaaccctgg 
15 ggcccactggccagacaaatcagtgctctctaggacagtgggcagggcggggaagaggagacagacagacacacgcacatgtttga 

ctccttatgaacaacacttgaggttgtcttctggcctctataagcatgaacacacacattaatgacatttcacattagatattagg 
tggcaacgaataggagtcccccaaagacagtaaaggctctagccccagaacactgctttgcgagtttccagaccatggagcaaaag 
aaaacaaggcattttgacgctgtcaagtggacagagctcagtatttggatacatggttgtggccagacagaaaataggaggggggg 
ggggcagagaacagagagccccagaggttgcagaaaatctcccttcagtgttcttcagagaactgatgagcacaagtgtgcaaaga 
20 ggcatctcaaacatctcaaagtcttctgtggagatagaacttagtgcttggaaagtctggggtcagtgcctgttcctcatcgcccc 

agatttaagcagacatgaagtacagtgctcacagatgtcattgatacatagtgaggaataaggctcccgagactacatgttcttct 
tcatacaatctcgaatgcacaatctgaaagggtcaagctgcttcccagaaccttatccctgtcttgcaacaaagcttagaactgtg 
tgtcataacccaaaatatccatcataaaaattgagtccaaaatgtaactgacagtgtctggcatctggccaagtatgtccaataat 
taaaagaaaggagggttgtagtggggggatctgagccagaacccatacacataccgaataccatgcagtagtgattgtgattttca 
25 tgtcaagtcggaaggttaaaatttttaagcagagacatagaagacactgtaaaacacccatgttggacttctttatcaatccctga 

ggtcacaatgagataaaaactgcattgcctttgaaaaagatgaatggcagagtagacattgctgaaatggagaccgtccaggctgg 
aaaaagcagagccatgtttgaatgagcagggtggtttagaactgtagacaatttcttatcagcaagtcttgggctgtcctaaggaa 
aagagtagatgagacagcaaaaatatttggcagaaacagttgagaaaatgatggctggagtgtcatcaggtgtgaaagctcccaca 
gacccagacacaggaaggagaggacatcagtgctcaccataatcacactgcttggaagagggaggggtacacttggaagtaaagga 
3 0 aggcttaagcaaaggggaaaggaggaacagaactaaaggtgccaggccacgccctctcnnknnnnnnnnnnnnnnnnnnnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntinot 

^^ , ^N^*^^NNNNNNNNNNNNNNNNNN^^^INNNNNNNNNNNNNNNNN^^^^^T^^ 

NNNNNNNNNNNNNNNNNNNNNNNNN^^^^N^^NN^^NNNNNNNNNNNNNNNN^^^^'TN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnatgaggcaaccgaatgttttaatttacagacagcataatcttcaccgt 

agaaaacaaaaggctataagaacttataagcaagttaggcagggttgcaggacacggagttgtttcttggtgctaggtaactcagt 
gatagaacacgtgcctagaattccagcaagaggccctgacttagatctccagcactcaaaaagaaagtatttatatattaacaatg 
aataaacaacagttgatgctgtaaaatatttgaacacttaggtataaacctgagaaaataaaatatattaatactcatacagcact 
aaaattttattttagtggagtttatcaagtgaaaactttgaaaataactattaggagaagaagacaagcaatggacactggagaaa 
40 atactaacccgtattaaacataaagggctgttgagaatatccatcagtagatgtgaatggcttaaaactcgaactatatccatatg 

gtaaatataattcagcaataatataacaaacttttctttttattattttttaaattagcaaacaaatggtatttattttttaatat 
ttttattatttaagaaattgatacaatgtatttttatcatactcactcccactcttttgttttattggttagtttatttctttaca 
tttcatatactatccccctttcgtttcccctccataaacaccctatcccttcccctctccccctgcctctatgagggtgctcaccc 
acccacccacccacccattcctgtctccctgccctggcattctcctcactggggcatcaagccttcatagggcctcttctctcagt 

4 5 aatgcctgacaaggccatcctctgctacatgtgcagctggagccatgggtccctccatgtatactctttggttggtggtttagtcc 

ctgggagctctgggtggctctggttggtcgatattatcgttcttcctatggggttgaaaacccctccgcttcttcagtcctttccc 
taactcctccactggggactccatgctcagtccagtggttggctgcaagcatccccatctgtattggtcaggctctgacagaacct 
ctcaggggacatctataccaggctcctgtcagcaagcacttcttggcatcagcagtagtgtcttggtttggtgtctgcagatggga 
tggatcactaggtagggcagactctggatggcctttccttcagtctctgctgcactctttgttcctgaatttcctttcgacaggag 
50 gaattctggattaatatttttgaggtggatgggtaaccccatccctcaaccaggggtcatgcctatctactggatatggtctctac 

aggttctctctcccctttgttgagtgttttggctaatgtcctccctgttggatcctgggaacctcttgggtctctggcatctggga 

CTTTCTAGTGGCTACCCATCCCCCCACTGCTAACCTCCTTTCAAAATTCTCCCCATCTCTAAACTGCCCCCCTTTTCCTTCCCCCT 

gctctctctctcccaggtccctctctccctctacttcccaatattattttcttcccttctgagtaggactgtagcatccacacttt 
gatgtgatcttctttcttcttggatttcatatgatctgtgagttgtagtgtgggtaatcagagcttcttttgggttaatatacact 
55 tatcagtgagtgcataccatgtgtgttcttttgtgactgggttaacctcactgtcctggctagttttgtgtcaacttggcacagct 

ggagttatcacagagaaaggagcttcagttgaggaaatgcctccacaagatccagctgcaagggattttctcaattagtgatcaag 
GGTGGAGGTCCCCTTGTGGGTGGTGCCA rCTCTGGGCTGGTAGTCTTGGTTCTATAAGAGAGCAGGCTGAGCAAGCCAGGGGAAGC 
AAGCAAGCCAGTAACATTCCTCCATGGCCTCTGCATCAGCTCCTGCTTGAGTrCCAGTCCTGACTTCCTTAGTGATGAACAGCAGT 
ATGGAAGTGTAAGCTGAATAAACTCTTTCCTCCCCAACCTGCTTCTTGGTCATGATGTTTGTGCAGGAATAGAAACCCTGACTAAG 
60 ACACTCACTCAGGATGATACTTTCTAGTTCCATCCATTTGCCTATGAATTTCATGAAGTCATTGTTTTTAGTAGCTGAGTAGTAGT 

CCATTGTGTAAATGGACCACATTTTCTGTATGTATTCTTCTGTCGAGGGACATCTGGGTTGTCCAGCTTCTGGCTATTATAAATAA 
GGCTGCTGTGAACATAGTGGGACATGTGGCCCTTGTTATATGTTGGGACATCTTTTGGGTATATGCCCAGCTCACTCTCACTCTTA 
CCCCTAACTCCTCTCAGATAGACTCTTCCTCCATCCCTCTCAAACTATGTGCCCTCCTCTTTCTTTTCTTTCATTCTTTTTTAATG 
AGCCCACCAAATTCAATTTCTGCTGCCCATTTACCCATGCTGTGTGGCCGTGTGGCCATCTACCGGAACTTGCAGTAGACTTGCCA 
65 GAGAATACACCCTTAAAGAAAACTGACTTTTTCCCTTCCTAGGAAGTGACCAACTGTCCATAGCTCCTCATTTATGGGTGGAGACC 

CCTTCTCTCTCTCTATGCTAGAATTTTGACTAGCTTGATCTTGTACAGACAACCACAACTGCTGAGTTCATGAGGATACCAGTCCT 
GCCATGTCCAGAAGATACTGTTTTGCTCTGATTCTCTGCAACTTCTGTCACTTAGAATCTTTCTGTCCCCCTTCCACCACTTTCTC 
GGGCCTTTCAGGGATGTAACATAGCTGTCTCACTTGTTCCGAGCACCCTAGGACTCTTAGTCTCTGTACTTCCACCAGTrGTAAGT 
TCTTGCATTTGGCCACCATTTGCTGCACAAAGAAACTTTTCTGATGATGTCTGAGAGCTGCCCTATTCTATGGGTAGAGAGATCAA 
7 0 GACATAGAAAGCAGTCCAG CCAAATGGATGT ATCTGG AGGATATCATCCTTAGTGAGGTAACCCAACCACAAAAGAAGTCATTAGA 

TATGCACTCACTGATAAATGGATATTAGCCCAGAAACATAGAACACCCAAAATACAATTTGCAAAACAAGGGAAGACCAACGGGTG 
GATACTTCGTTCCTCCTTAGAATAGGGAACAAAATACCCATGAAAGGAGTTACAGAGACAAAGTTTGGAGCTAAGACGAAAAGATG 
GACTATCCAGAGACTACCCCACTGGGGATCCATCCCATAATCAGCCACCAAAGGGACCCTGCTAGAGCTGTCTTGTATGAGGCTAT 
G CC AG TG CCTG G CAAATAGAGAAGTGG ATG CTCACAG TCATCTAT AAG ATGG AACAC AGG GCCCCCAATGG AG AAG CT AG AGAAAG 
75 CACCCAAGGAGCTGAAGGGATCTGCAACCCTATAGGTGGAACAACAATATAAACTAATCAGTACCCCCAGAGCTCGTGTCTCTAGC 
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tgcatatgtagcagaagatggcctagtaggccatcactgggaagagaggccccttggtattgcaaactttatatgccccagtacag 

GGGAATGCCAGGGCCAAGAATCGGGAATGGGTGGGTAGGGGAGCAGGGCGGGGGGAGGGTATAGGAAACCTTCAGGATAGCATTTG 
AAATTTGAAATGTATATAAAGAAAATATCTAATAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAGGAAG 
G AAGCAGT CCAGCTAGCACTGT AATAG TAGTAGG CTCACTCTG AGG CCTAGGAG TTCTTTAACC ATGGGTT CTTGGTCAG ATTTAG 
5 AGTACCAGTCATTTGTTTCCTCCTGGACAAAAGGACTTTAAGTCCATCAGAAGTGGTTGGCTACCCCCATAACCTTTGTGCCACTG 

TTGCACCCATGGGTGTGCCTTGCCGTGCCGGTTATCATTGTAACTGATAGGGTTCACAGATTGTGGATGGCATTTTCTTCCAGCAC 
CTACCATAGCACCTTCCAGTACTGCGAAGGCTGACCAGATAGGAGAAAAACCCCTGCTCAGTACCAATCTGATTTCTTCATGCCCT 
GTGACAAAATCTCTGTGGTATCTTCACAATAAGGCTCTACCATCAAGTTCTGGTGAGCAGTCAAGACCAACAACAATGCCATGTGC 
TGTTGGAAGGGTATCTGGGACATCTCTGTTCAACATCATGAGGAGAAGAATCCCACGGGTGATCCTGGGCTTTTCATTTGGCATCT 
10 TATGGCTTCTGAGGGGAGCATAGTCTCCTATGTGGGGTGCTTCCAGTTAAGCATCTTTATATGTTTATGTGCTTCGGAAGCTTATA 

AAGCAGTCGATTTCCGGATGGCCTTTTCAAACATCCTTAGGGTTAGTTATCCTTGCCTCTTCTACCCTACTCTCCTGTCTCTCTGC 
TCACCTTAACCTCCCTCCCTTATACAGTGTATTTTCTTACATATATGTCATAAACATTGCTCACGTTTGATCCCACTGTACTCCTG 
CCCTTCCTTCCCCTACCTTCTTCCCTCCAAATAGCTCCCCTTATGTTTTCATAGTATGTATGTATATATGTATTATGTATGTATTA 
TGGTATATGTATATGTGTGTGTATATTTAATTCTAGGTCCTGCATATGAAAGGAAATGAGATGCTTTATATTTCTCTTCTATTATT 

15 tttacttgttctcttttaatataaacaccttctaatttcatacttaaatctatattctgcatataagagaacatgtgcaacatttg 

TCTTTCCAAGTCTGACCAATTTCACTrrCCAGTCCCACACATTTCCCTGCTAATAATATGACATTCTTCTTTAATCTTGAATGACA 

CTCTACTGTGTATTGTGCAACAGGTTTTCTTTATTAGTCTGTATTGTTGTCTGTATATTGGCATCTAGGCTCTTCCTGCTTCCTGG 

CCATTTCAAAAGTTCTGTGGTAAGCACAGATGTGCATGCCAAGATAGACTCCTTCAGGGTATGCCCAAGAGTTGTACATCTGGATC 

ATAAGCGTAGCCTAGTTTGAGCTTTTTGACACACTCTGTGCTGGTTCCCATAATGGCTGTACTAGATTACATTTCATCTTAATGTA 

20 actctagaagtggaaaagagatgttgtcagaaagcagagcgtagatttggggctactgcgaggtgtaagggctgcagcagactttg 

GGTGGTGATGGGATGTTCATGTTGATTGCACTGATGGCTTCCCATCAAAATGGCAATTGCATATTCCAAATATTGCACTGTCATGT 
ACTAACGCTGTTTTCAGAAGCTAGAAGGAAGAAGGACTTGCTACTGGAGTTTGTGCTGGTAGTAAGCATGACTGGAACCCAGCCTT 
TGGATTCAG TTATGGACAGTGCATTGT AAAATTACTCCCAGGGCTCCTTTTAAAGCAAAG AAGTCTTTG TAAAAAATAATATT ACT 
TTGAATATCTCTTTTCTCATGGTTCCTATTGCAATATTGTTTCCTTAAAGATACATCACAGTTTGATATTGGAGACCAGAGTGACC 
25 ACTGCACTGTATTGCTCATATTCCGCCATGAGGGGCAGAAGGCAGATTGAGTAGCAGACTACACACAGTTTAGTGCATTCATTAAA 

TCATATCTCATGGTTAAATATTTAGTCTACTTAACATCTCTGCCAAATTTCAGCTTAGGAACTTGCATGTGCTTTGTCAAAACAGC 
ATTTCAAATACTTCAAAAATGATTTGTTCCTTTTTAACACCAATCTCAGGTTGTAATTAGACTGTACACACAAGCTCCATTTTAGC 
CTCCTAACGAAATCAAAACTATGTAGTGTTAAGGTGCTTCGTGAAAAGATGCAGGGTCAAGAGATGCAGTGAGCGGAAAGGAAGCA 
ATAGGTTGCACCTCCCAGCCATCCCTGGCCTTGTTATGCCAACACAAAATGACTGTGGTGTTGCTGTAAATCTCCTTCCAAATATG 
30 CCCCGGCAATGAAAACACGACACAGTTAATGCTGTGCACCTAGATTGGGCAGATCTACGGCTACACTACCATCTTCTACAACTTAT 

GAGACCCCTTAGAACTTGCAGTTTCTCCAGGCCATGTGCTAATGCTCCACTTTTCTTTGTCTTCTTCTACCTCCTCCTCTGCATCC 
TCTCCCTCTTCCATTTTCTCCTTCTTATCTCCCACTCACCTTCTGCTCCACCTTCTCTrTTATCTGCCCAATCATCAGGTCTCCAT 
TATTTTACAAATTAAGGTGGGAAGCAGGTTTACAGGAAATCACCTGAGTGCTGACTCATTCCTTGTTCTCAGCCCCTCACAGGAGA 
ATGGAATTAACACCAAATATAATTAGCCCCAGGGCTATGCACAACATTTCCCCCTTTCTGTCCAATTAAAAGACTATTTTATCTCA 

3 5 G AT ATAATTG AACATAAGTATTATTATTTTGT AATTTATAAAGTACAAG AGACCTAACCCAGTCCAT CATCCTTGTTAATT AAACA 

GAACCTCTGTCATCTATTCTTACTTAAAAGACTTATAATTCTACATCTGGCTATGTCTTGGCTTTAGATTGAATGCCATCTGAACA 
CCATCCTCTCAAAACTGTTCCTCTCCAAATAAAAAGCCTGAGTTGGCTAGGAGACTATGTAGTTTTTCAACCTCATCAGAAATCTA 
AGAACGACTGATATTAACTGGAAATATATAGAAAGCCTAAAACGGCTTCCAAAACGTAGCCAATCCATAGAGACTGCTGATCACCT 
GGACAGTCCCTTACTTCAACACGCTGGAGCATCGGTCTTCAGCCTACTGGCCAGGGTCATCTGATGGACTTAGAAAAACAGGAATA 
40 TTAAGGACTAGCCTACTCTGTCTCGGCAGAATCAAGCTGTCCTAACCTGCAATTGCATCCTTTCTTTGGACAGTATTATGTCTGTA 

gatgaaatgaggcaattcttgcctagtggctgtttcaccacaactggagtaactctaaggtgctcagtttcttctttgaatccaag 

ACCGGGAAAGCTGTCAGGAGCAGAATGGTCTCAATAACAAGTGAATAAATAACATTAAATGTCACATTCTGTGGACTTCTGATGTT 

tcggaaaaccaactatctatttaaagtaatgtagacagttctctgttaactgctctcagccatttctaattaaaataactgagaac 

accctaacaataaactcagagccatgaatttcctatttggcccttaactcacaggcttagacatctcagatctgtttataacagca 

4 5 atagaaggactgggttcaagccttgtacttcaaaatttttagaatcaaggaccacctataataaccacccccagccccaaaaccta 

ggaaactgggatgacgactcttcataacttcctcaagctgattatgggcattgagatattttaaagggagggggaagggtaacgaa 
aatgcgggagttggttggccttaagaagaccccaccaatgattgtattagtctctgatatctgtgtccttactggattcggatgag 
aagccaagaaatcaggagttagtcaggtcagttcagcatgtctgacgatgaaattcaccaaggctgaatattctgtcatatataaa 
tctccaaacaaaattttagtatcatcaagataacctttttggggtctcccgctatcaaatctgatccatataactctgggaggtgt 
50 aaatacattattcaccttttccccaaatcagcatatccttcagccggtaaccaggaaaacctgtagcttgccctctgtcccagagg 

aacaataatacagccacattactcaaaatcacacacattttagcctatttaggcctttctaatttgtcatatcaggatattagccc 
aaaattcccgtggatcccactgtgtacagagtatgagtctcctgcagactttattataccatcttttaaaccattgatttaaaacc 

ACACTTCrATTTTCCTTCCTTTTTCCTTTTCCTTTTCCTTTCCTTTTCTTTCCTCTTCCTTTCTTTTCTTTCCTTTCCTTCCCACT 

tttaaggtgggaagcaggtttacaggaaatcacctgagtgctgactcattccttgttcgcagcccctcacaggagaatgtaattaa 
55 catcaatataattagccccagggctatccacaacactacggatgcttagtagtcctgctccctctgccagggctcatggggacctg 

GGAGCTTTGGTGGTCTTTrTTCCTCCTTTGTG ACTGAG CCAG C CT CT CTTTATTCCAGGGTTTG AACGG CATGTCTGTGGATGAGA 
AGCCTGGCTCCCCCATGTATGTATATGAGTCCACAGTCCACTGTGCCAACATCCTCCTGGGCCTCAATGACCAACGGAAGAAGGAC 

attctctgtgacgtgacgctgatcgtggagaggaaggagttccgagcccaccgggctgtgctggccgcatgcagtgaatacttctg 

GCAAGCACTGGTTGGACAGACGAAAGATGACTTGGTGGTCAGCTTGCCTGAGGAGGTACAGTGATTTGGTGTGGTTGTGGGGTTGT 
60 GGTGGAAGTTAGACGTGCACTGTGCCACGTGGATGGCCACGTCACCCATGTCCACATCACGTCACCCACATGTGGGCTTGTAGCAT 

AATCAGTTTCTGTTTGATGCACTTGAAGCCTCAGAGGCATGAATACAAAGTGAGCGTGCTTCTTTAAGGGAACTGAGCCTCACCTG 
gggccctggccctcatagtttctagttcacttaaacttcgggttttgaatagttcaacctcattctgatgcagtcctctgtgtagg 
ATTTGAATCACTACTATTTCTTCTCTTTCAAATGGATCATTAGATTTCCCCTGAGAATAAAACAGCGAAAGAATTCACAGGACCTT 
CCTTGCTTAGGAGAAAAACAAAGCGACCAGCAATTCTCACCATTAATGCAGTGAGATTCTAAGAAGTGTAAATTTGCTTTTCTCAT 
65 CAGGATTGAAAATATCCCCTACTCAGGTTTCTTAACTGCTTCAGTGAGAACAGTCATTTTGGTACTTTGGGGACATGAATAGCAAG 

GCTTGTTCTGTGCAGAGATGACAGTCAAGTGGTTTGAGAGGCAAGGACCCAAAAGATGGGTGTCACAATGGTGAACCATTAAACTG 
GTCACTCTTCAGACTGCTTATGATTCTTCAGTCATTCGTAGCCTCCTTATCTTCAGAAGACCGGGGTTAATGTGTGAATCCTTGAG 
CTTTGTGTGCAATGCAGAGTATTCTCTGCACAACACCAATATATGATACAACTGCAGAGCCTCTGGCAGCCGTTTGCAAGCTGTGT 
ACAGCACAGCATGCAGGAGCACAGCTCACGTTCACGTCCTTGCGAATGAGACCCAGGGTCACCTCTGCAGCTTCCTCACAGCAGTC 
70 TTCTATGATAAGTCAAAGACCAAAAATGTAAGGAGTTAAAGATTACACTTACCACTCCATCCCGCCATCACCAACTCAGATGCCTT 

CAGAGACATAGCGGTGACATTAACAACTCAATAGTGCTTTGTAAAGAGTAGGGCGTGATGGAGTGAGCAGCTAGACCACCAAAAAC 
ACGTTCAAGCCTAACACGAGAGAAACACAAAGGGGGCTGGAGATGCAGCTTGGATAAATTGCCTAGAGCGTGGTCCCCAGCAATAA 
AAACAAGACGCATGGGATGGAAGAGACACCAGATTTCAGTCCCTTGCTACACAGCATTTGTGACTACCCCCGCAGAGAGCAGAAGA 
ATGGCCAGCTGATGAACCGCTGACGTTTGAAACATCTTCACATAGGCACCCTGTCATAGTCACAACCAACTGCTCCATTCCCATTT 
7 5 CCTACACAGCCGTGAGAGAAGGAAAAGAATAAGTCATTTCAAGATTAGGTAGCCAAGATCAAGTCTTGGATCTAGTAAGAAGAGAA 
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GGAGAGCGAGCAATGGCAGCTGGGTCCTTAGCAGGATGGGCGGTTCCCATCTGCACTGGATGGAGGCATGGCGGTCTGTAAACTGC 
TCCTGGGCTTCGCAGCTGAGGTAGTGATGTAATGCTGCAAACCCAGCCCATCCTGCAGCAAGTGCTGCTCAGACACATGTCCTTCT 
TCTCCAATGGGAACAAAGACGACATCCTCCTCACTCAGTCCAACTCTAGAATTCTCTGGAAATAGTTTCATGACATCTAGTTATAC 
AAAGTAGTCTTAGAGGAGGTGACACATGTTGCCTACTTATTTCTGTTGTGTCTTGGAGAGCCATTTCATATGTGTATATGTATTAC 
5 TAATTTCCAAAACTTAGATATTAAAGCAGATACACAAACGAAGTCATACTTTATGTATCGAGTCTTCCCTCAATGACTGTGTTAGC 

CCTACCTCATACTTCCTAGAAAAGAAGACCTAAGCCCAAGCCTGTTCTCAATTCTAACCTGGATCCTGATCTACTAATCTCTCCGA 
GCCTATGTGTGAGTGTGTGCATGTGTGTGTGTTTGGATTTTGGGTTTTTTTCCCCACACCAGATTTCTCTTTGTAGCCTTAGCTGT 
GCTAGACCAGGCTGGTCTCAAACTCTCAGAAATCTGCCTCCTAAGTGCTGAGCCATGATCTTAATTTCAAGAAGCCCTAAAATTCT 
GAAGCCCTTAACCTATAATCAAAATACAGTACCCATCCAGTAAAATGTGAAGGAAACCAGGGTATAAATAAATGTTACTAAGCCTG 
X 0 AAGTTTCTTCTCAAGTCAA 

MOUSE SEQUENCE - mRNA 

CGAGCTGCCATGTGATGCGCATCCCCTCCGCCTGCTCTCAGTGACCCCAGGACCGCCCACCACGCCGGCGGCCGGGAGGGGGCTGC 
GGGCTGGGAAAACACGGGCAGGACCGGCGCAGGGGGACAAAAGTTCCCGGGAAGCTGTCTGCTTCGAGAAGTGAGGGTTCTGAAAC 
15 AAGAAGGACCTTCAGGAGCTGCTCCACACTGTGACATGTCTGATCCCTTGTGCCCGTCCCTGCAGCATGAACAAGGTGGACACTCA 

CTGATCTATCACAAGATTGCCTCACTGAGTTTGGGGGTCCATGTCTGAATGGATTGCTGTAGCCTTCTCATCTCTTCCTCTGCCCA 
GTTCCCAGCATCCTAAGACTCGAAGCCAGGACAGGACCTGGGGAAATTATATGGTTTGAACGGCATGTCTGTGGATGAGAAGCCTG 
GCTCCCCCATGTATGTATATGAGTCCACAGTCCACTGTGCCAACATCCTCCTGGGCCTCAATGACCAACGGAAGAAGGACATTCTC 
TGTGACGTGACGCTGATCGTGGAGAGGAAGGAGTTCCGAGCCCACCGGGCTGTGCTGGCCGCATGCAGTGAATACTTCTGGCAAGC 
2 0 ACTGGTTGGACAGACGAAAGATGACTTGGTGGTCAGCTTGCCTGAGGAGGTCACGGCCAGGGGCTTTGGGCCACTGCTACAGTTTG 

CCTACACTGCCAAGCTGTTACTCAGCAGAGAGAACATCCGGGAGGTCATCCGCTGTGCTGAGTTCCTGCGCATGCACAATCTGGAG 
GACTCCTGCTTCAGCTTCCTGCAGACCCAGCTCCTGAACAGGGAGGATGGCCTGTTTGTTTGCAGAAAGGACAGTGCGTGCCAGCG 
CCCCCAAGAGGACCATGGGAATTCTGCAGGAGAAGAGGAGGAAGAAGAGGAAACAATGGACTCAGAGACAGCTAGGATGGCTTGCG 
CCACAGACCAGATGCTCCCAGACCCCATCAGCTTTGAGGCCACTGCCATCCCAGTAGCAGAGAAAGAAGAAGCCCTGCTCCCTGAG 
25 TCTGAGGTACCCACAGACACCAAGGAAAACTCAGAAAAGGGTGCATTGACCCAGTACCCTAGATATAAGAAGTACCAGCTCGCGTG 

TACCAAGAATGTCTACAGTGCACCCTCACACGGTACCTCAGGGTTTGCGAGCACATTCAGTGAAGACAGTCCTGGCAATAGCCTCA 
AGCCGGGGCTCCCCATGGGACAGATTAAAAGTGAGCCACCCAGTGAGGAGACCGAGGAGGAGAGCATCACCCTCTGCTTGTCCGGA 
GATGAGACCGACATCAAAGACAGACCAGGAGATGTCGAGATGGACCGAAAACAACCCAGCCCTGCCCGTACCCCCAGTACCCGTAC 
TGGAGCCGCCTGCCTGGACAGGTCCAGGAGTGTGTCCTCGCCTTCCTGCCTGCGGTCTCTGTTCGGTATAACGAAAGGTGTGGAGT 
30 CCACTGGCCTGCCCAGTACATCTCAGCAACCCTTAGTCAGGAGCTCAGCGTGCCCTTTCAACAAGGGGATCTCTCAGGGTGACCTT 

AAAACTGATTACACCCCTTTGGCAGGGAATTACGGACAGCCCCACGTGGGCCAGAAGGATGTGTCCAACTTCGCAATGGGGTCGCC 
ACTCAGGGGGCCCGGGCCGGAAACTCTCTGTGAGTTCTCCTCTTCGCCCTGTTCCCAGGGAGCCAGATTCCTTGCCACGGAACATC 
AGGAACCAGGGCTGATGGGAGATGGAATGTACAACCAAGTCCGACCCCAGATTAAATGTGAGCAGTCTTACGGAACCAATTCCAGT 
GACGAGTCTGGATCATTCTCGGAAGCAGACAGTGAGTCGTGTCCTGTGCAGGACAGGGGCCAGGAGGTTAAACTTCCTTTTCCTGT 
35 CGATCAGATCACAGACCTTCCCAGGAACGACTTCCAGATGATGATCAAAATGCACAAGCTAACCTCAGAACAGTTGGAGTTCATCC 

ACGACATCCGGAGGCGGAGTAAGAACCGCATTGCAGCCCAGCGCTGTCGAAAGAGGAAGCTGGACTGTATTCAGAACTTGGAATGT 
GAAATACGGAAACTGGTGTGCGAGAAGGAAAAACTGTTGTCGGAGAGGAATCACCTGAAGGCGTGCATGGGAGAGCTCCTGGACAA 
CTTTTCCTGCCTCTCCCAGGAGGTCTGTCGAGACATCCAGAGTCCAGAGCAGATCCAGGCCCTGCACCGCTACTGCCCTGTCCTCA 
TACCCATGGATCTCCCTGGAGCCAGTGTTAACCCTCCTCCTGTGGGTGTTGAGCAGAGCCTTGCACCCTCCCCGTGTGCAGTAGGA 
40 GGAAGTGTACCCTGCTGCCTGGAGCCAGGGGCGGCTCCCCCCGGGCTCCCCTGGGTGCCCAGCAACACCTCTGAGAATTGTACCTC 

TGGGAGGAGGTTGGAAGGCAGTGACCCTGGAACATTCTCAGAACGAGGACCTCCCCTAGAAGCCAGGAGCCAGTCTGTGACGGTGG 
ACTTCTGCCAGGAAATGACTGAGAAGTGTACAACGGACGAACAGCCCAGGAAAGATTATGCCTAGCCGGTGTGATCAGCTCTGCCG 
TACCCACCACCCTACCCCCGGGTCTTCACACCTCTCTCATCTGGGTGTTCTTCTGCCAGCCAGTGGCGCTGTTCATCTGTGTCTTG 
AAGAACCAAGAGCGAATTTGGTGCACACTACAGCAGTCTTAGCAGCAATACTGTTTCGAAGTATTCCCTCCTCTCTCTAAGCAGGA 
4 5 GTGCTAGTTACCTTCATAATGGTGCTACCCCTTGCCCTGGCAAGGAAGACAACAGTGTCGACACTGTCTGTCTGTGGGTTCATTGC 

gaatttcttctgaatgttcaatttttttcattgaagacagcttctatacacatcaaagttttatagctatactgtgtacatagtat 
atataatatatatgaaatatatatccatatgcaaaaagtcctgcatgcctcaattttctcatccctgaaactggaagcttcactta 
tcatttacaaacaggttccaacattcctctttttgtgtctggtgccagaactggtttggaagctgttaacatggctgttttgcttg 
50 ctgcacaattcggtttccatctgtgcttatttacagacaaaattcaatgttgggagatgcttctcaaggttcaatctcagaccttt 

TACTTTCGTTGGTTTGGTTTTGGTGCCGCCGAACGGtGTCAGGTGAGCACCGrGAGTCCGCTCTTCTCCCCTTGTGTTTTCCCCTC 

gtctctgcggatactgtacagcaatggtcaactttgccacttgcactgagttttgagtcaaacctattttcttaaatgaagttgta 

aaacttgctaggtagaccgggctagccttgaacttaaagagatccatctgcctctgcctctgcctctggagtgctgggataaagag 
55 tatgcaccaccatgcctggcagtccgggaatgcctacccgttggccaccatgacattaggtaggaaagcagccggaatcgctcctc 

tctggcggctgagggtctcactgaggaactgaaccagcagatgttctacaccttctgtgctgtaggaagagaactcagagctgctt 
ccaaggctttgacactgtgtgcagggctagaggccaatggtataggagcggccggtagggttgtgaatagaagaacagacgggggc 
cgtcaccgcccactcgtaccacactttcttggaattgctgcatcgccagaaacgcacacagatgttctggccttcgtgcaccgtga 
tgggctgcttaatggggaagaagatggggaaccatgagaacattccaggagagtgagtctctgggcggatactcagagtgatgtcc 
60 cggtaaagcacagtctcaaagtagcctgcgaagccatgaagcaccgtgttcacctccacaggaaactccagggtacagtagcggtt 

gttgtcaatcataggatctcggttgggatggctgaaggtaaagcagggcttaggagcagagagctggtggaagttgtgcaaccgaa 
ccacataaggcatctcaaactgtgcctcaggatcgcggtccttttcccgacaggcacggacctcgttgtacagcttagaggaagaa 
atgggagccaggaaggaggtgtattctccagggatgctcacgccatcatctttcaggaagtgctgtgctccatccagacactcagg 
tgacagctcgttgtcggcaaaggaacccagaagctcactgacaataatgtcagctttctccggagccacccattcccgcatgtctg 
65 atgagacaactgtcacctggctcccccattcttcaaactgccagttctctagcgtcaccacagcattggggttcttctccacagca 

tacagcctgatccgccgctcggcctgtttggctgcccgaaaagacgcattcacaagaggaccccggcctgcacccagcaccataag 
tacctggacattggtctccttttcttcttctggtactcggtctagcaaacatttataaatagcctgctgatattgagagtatttga 
tggggtccttttcaaacacttcatatgtctgagattccagattgtccatcagaggctggagtggggactgcagatagtcttcatag 
cctttggcaaaaagctcataggcattgggtggagggcgattttggcttaagtattccaagtactggaggtaggaacagaactcctt 
70 ctctgagtggtggttggttcccgtgatgataaactgcacttccaacttgaggagccggaagatcagcctctgctgcaccttagaaa 

GAA 

MOUSE SEQUENCE - CODING 

ATGTCTGTGGATGAGAAGCCTGGCTCCCCCATGTATGTATATGAGTCCACAGTCCACTGTGCCAACATCCTCCTGGGCCTCAATGA 
75 CCAACGGAAGAAGGACATTCTCTGTGACGTGACGCTGATCGTGGAGAGGAAGGAGTTCCGAGCCCACCGGGCTGTGCTGGCCGCAT 
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gcagtgaatacttctggcaagcactggttggacagacgaaagatgacttggtggtcagcttgcctgaggaggtcacggccaggggc 
tttgggccactgctacagtttgcctacactgccaagctgttactcagcagagagaacatccgggaggtcatccgctgtgctgagtt 
CCTGCGCATGCACAATCTGGAGGACTCCTGCTTCAGCTTCCTGCAGACCCAGCTCCTGAACAGGGAGGATGGCCTGTTTGTTTGCA 
GAAAGGACAGTGCGTGCCAGCGCCCCCAAGAGGACCATGGGAATTCTGCAGGAGAAGAGGAGGAAGAAGAGGAAACAATGGACTCA 
5 GAGACAGCTAGGATGGCTTGCGCCACAGACCAGATGCTCCCAGACCCCATCAGCTTTGAGGCCACTGCCATCCCAGTAGCAGAGAA 

agaagaagccctgctccctgagtctgaggtacccacagacaccaaggaaaactcagaaaagggtgcattgacccagtaccctagat 

ATAAGAAGTACCAGCTCGCGTGTACCAAGAATGTCTACAGTGCACCCTCACACGGTACCTCAGGGTTTGCGAGCACATTCAGTGAA 

gacagtcctggcaatagcctcaagccggggctccccatgggacagattaaaagtgagccacccagtgaggagaccgaggaggagag 
catcaccctctgcttgtccggagatgagaccgacatcaaagacagaccaggagatgtcgagatggaccgaaaacaacccagccctg 
10 cccgtacccccagtacccgtactggagccgcctgcctggacaggtccaggagtgtgtcctcgccttcctgcctgcggtctctgttc 

ggtataacgaaaggtgxggagtccactggcctgcccagtacatctcagcaacccttagtcaggagctcagcgtgccctttcaacaa 
ggggatctctcagggtgaccttaaaactgattacacccctttggcagggaattacggacagccccacgtgggccagaaggatgtgt 
ccaacttcgcaatggggtcgccactcagggggcccgggccggaaactctctgtgagttctcctcttcgccctgttcccagggagcc 
agattccttgccacggaacatcaggaaccagggctgatgggagatggaatgtacaaccaagtccgaccccagattaaatgtgagca 
15 gtcttacggaaccaattccagtgacgagtctggatcattctcggaagcagacagtgagtcgtgtcctgtgcaggacaggggccagg 

aggttaaacttccttttcctgtcgatcagatcacagaccttcccaggaacgacttccagatgatgatcaaaatgcacaagctaacc 
tcagaacagttggagttcatccacgacatccggaggcggagtaagaaccgcattgcagcccagcgctgtcgaaagaggaagctgga 
ctgtattcagaacttggaatgtgaaatacggaaactggtgtgcgagaaggaaaaactgttgtcggagaggaatcacctgaaggcgt 
gcatgggagagctcctggacaacttttcctgcctctcccaggaggtctgtcgagacatccagagtccagagcagatccaggccctg 
20 caccgctactgccctgtcctcatacccatggatctccctggagccagtgttaaccctcctcctgtgggtgttgagcagagccttgc 

accctccccgtgtgcagtaggaggaagtgtaccctgctgcctggagccaggggcggctccccccgggctcccctgggtgcccagca 
acacctctgagaattgtacctctgggaggaggttggaaggcagtgaccctggaacattctcagaacgaggacctcccctagaagcc 
aggagccagtctgtgacggtggacttctgccaggaaatgactgagaagtgtacaacggacgaacagcccaggaaagattatgccta 
g 

25 

HUMAN SEQUENCE - GENOMIC 

atgatgtgtacctgtagttcgagctacttgcgagaaagaggcagaagaatcactcgaggccaagagtttgaggctgtggtaagcca 
taattgtgccactgcattccagcctgggcaacagagtgagaccttgtcattcatagatagatagatagatagatagatagatagat 
agatagatagatagatagacaggaaaaggaatgtaatggacatttctccaaagaagatatacaactggccagcaagcacacacaca 
3 0 aaattctcaatatcactaatcattagggaaatgcaaatcaaaaccacaatgagataccaccttacacccataaggatgccaactat 

taaaaaaaaactaacgtgaaaaaaaataaaataaaaagtattggtgatgatgtggagaaactgatacctagagtagtcaaattcat 
agatataaaaagttaaaaagtggttttcaggggttggggagttgtttcatgttttgcaagatgaaaggcattctggagattggttg 
cacaatatgaatgtactcaactctcctgaactgtacatttaaaaatgattaagatgatacattttatattatgtggatttcaccat 
aatttaaaaagtaaattttaaaaaagagggggtggatataattataataattgctgcaaaggatttaggtccaaggtacctataaa 

3 5 gaggatctgacctgggtagtggtgaagaaagctccacttagctgagagcagaatgagtaggagtttgctggggggaagaaaagagg 

tagaaagaacaatatatgcaaaatccttgtgaggtgagtgatcttcatgcacatgggatgctttcttaggtatcaactaagtataa 

acctttattttcacttgactatttctgtttttaaaaatggagacataacttatcaacacagattgcaaaaaccttaagtgaacagc 

tcagtaaatttagtaaaacactttgaatccagtaacagtcaaaaaaggtgcagttgtgcttcctttatcccttcctgccccttccc 

ctaatgcttccctgggctgaggatatgtcagggggagctttccatactgaaggagactaaagagctagcacaactaactgtacccc 

4 0 atgatcctgactcaaactttgccctagaaaggaaaaaagatattgttggtacagttggtgaaatttgaatagggtctctggattga 

gtggtattgttatactgatgcttactttctgatttggatgttgtattgtggttatgtaccattattccttttgaaaatgtgcactg 

atgcatttagcagctgatggagcatcattgttgacaacttactttcaaattattcagaaagagaataatggtaatgggtgtttata 

ttagatatttctgcaggcatacggagagagaaagagagaacaaatgtgttaaaatattaacaattgggatatctgcatgaaggaga 

T ATGGTAGTT CTGTGTATTACTCTTGAAACTTTT C CT AAAG TTTAACATTATTCCAAG ATCAATTATTTTTAAAAG ATACTGTCTA 

4 5 TGATGGCAATGGACTCACAGGTGAGGCAGCAGGTAAGAGAAGTGAGATTAGACATAAAGATAAACATTTTATCTGTCACTGAATTT 

GAAAAAGCAAAGTGTCAGAGAAAAGAATTAGTGTTCACTTAGCGCTTGCCAGAATGAAGTAGGCTATCCTGCAAATAACCCACTTA 
TGGTTATCATAAATTAATAAGCATTCCGATTCAGCATCTGCTTTCATTAGCATAAGTTGGTCATCAGGCTGGGAGCACGGGTTCCT 
CCTCT AG ACAATGG CCCAGCC ACCAATCTTAAGACAC CTT AT ATC CCAACCCACTTCCCT AG ACCAT CCTTT C C AG CTTTAGAAAA 
TTAAGCACCAAGGAAATGTACCAATAGAAGCATGCCTGTTGACAAGACCTGGGAAGAGCTGTAAATCCAGAGGGTGCTGAAGTGCA 

5 0 GCTGGAACAAACACAGCACACCTCCATGTTTTCAGCCTTCTGCAAAATCACCAAAGGCTCAATTCAAGTTGGGGCACGAAACACTG 

GGTTTCCACACACACCTAACAATCGAAAGGCAGAGAAATTAGCTCCTCAGTGTGTGGTACTGTGGGAGACCTACTTAGAGAGCACC 
TGGGGAAAATGGAGAAACCGATGACACCTAAATGTCTGTCATTCACATAAGCACTATGCCGGATGCACACACGGGGCACAGAACAG 
CTGTGCTGACCAGCACATTGCTGC AACCACTG TTCAGG TTGGATG CCCTTGCATAATTATATCACATAAACAG ATTTGTGAAAAAC 
AGATTAGAAACTGTAGGTGCCATCTTACATATTCTTTGGGGAAATTGCTATAGGGTTAGTGAACTCAACTTTCTGTGTCTCTCAAA 

5 5 AACTCATAAGCTGAGTTGAGAAATATAATTCAATCGCAAGTATATTTTTATCAAAATAAAAGCATCAAGGCTTTCTTTTCACAGTA 

ATTTAAAAATTGTCAGATTACTTCTGTCTACGACCAAACTTTTCCAAGTTTCTTTAAGCAAAGATGTAATAAAAGCTAAAACTCAG 

ACCACTGATCAAAAACATCTTTTAGAGGTGGGCAGAATAAAGAGATGGACATTTAGTTAATGGAGTAGTTTAGAAAAAACTAGGCA 

TCACAAACCCTGAGGGTAAAAAAAGGGAAGCATTGTTAGAGCTTTTTTTAAAAAAAAAAAAAAAAAGGGAAAAAAAGAAAGTAATC 

TTGTGATTATTATAAATTTTATTATTATTTTGCTTACCTGAGCCTGACCTAATCACCTCCTTCCCTGTTTCCCAGGTAAAAAAGAA 

6 0 AAATTAAGCTCTTACCCGAAATTTCATGTCTCTTGGCCCTACATCTTATCCTGAAGCTTCAAAATCTTTGCATCATCCCTTTCTTG 

GATGTCCCTGTAATCCAGACAGTTTTCAGAGGCGAGATCTGAGTGATCCTCCCCCGTCCTGCAAATTCTGTTTAATGCTCATGTTC 

TGCC TT TC TT CCACCTACCCATGTTTACCCCTGCCCCAGAGTTCTGCATTCTTGCCATTTTTTTCCTCTACATCAGTGCTCCTTCT 

GTTATCTGCTCCATTACCTTACCTTCTACCTCTTCCTTCACTCAGATTCCTACCTTCCTGCCTTTCTCCATCTTTCCAGGCCCCCA 

CTTCTCTCATTCATTCCCCCCCTCCTCTGCAGTGGGTCTAGAAGCTCCTTGCTGTCATATCACACAGCCCCCATCCCACCAGACCT 

6 5 TTCTTAATCATGGGATGCTATTCCCAGGCCCCTCATTGAAATGCCCTTTTCCTTACCTTCCTCAACTTCCCAGTCTCTGCTrGATT 

TTCTACCTTCCTGTTGGCTCCATTCCTGTCTTTTTCATAAACTCCTTGTTCTGTGCCCACATCCATCCCCAACCCAGCTATTCCTC 
AAACTTCAGCATTGAGGAAGTCAAACTTCCCTCCTTTTGACTCCACCCTTTACCAGAGTGATCTTAGCCTCCTCCTGCCTCCCAGG 
GCCAGTTCCCTCCTAGTCACACAGGCTAGAGGTCTCCATTCCCTCTTTCTCTTCTTCCTCCCTCTCCGTCTCCTCCCACAAGCAAA 
TGACCCCTAAACCATAAGCGCTTCCCAGCCCTGCTCACTGCCTTAACATAGGCTGTAGGACTTGAGCTACTGTCTTATAGTCTCCA 
70 GCCTCTTCAGGCCCCTTCATATGGCCAATGCTGTGTTCTTTCCAAAACCAGATCTGATTATGCCTCTTTGGCAACTGGGGATCACT 

CATCGGCTTTCTACCCATGCAGCCAGGCTTTTCAGTGTTTCTGGGGAAATTAGAAGATAAACTCGGAGCATTTTCCTCAAGTACAT 
CCTTCAGTACTTTGATTTTGGGTGTGGGAGAGGAACTTTTAGTCCTGATCGTCACAAATTGTTAAACTTTTTTAGTAAAATCAACC 
CATGTACTTCAAAGAGAACAAAAGAAGTTCAGGTGATTTTTTAACATGTAACAGGAAACTGCAAAGACATTTTATGCTTTGAAAAG 
GCAATTTGGGGCCATGTTCTCAGATCCCTAGGAAGTTAGCATTCCATTTTCTCTGCCATTCTGAGCACTTCACTGGAAAAGTTCAA 

7 5 TGAGAATTTTGATCTGTGGATAAAATTACACCTTCATGCTGATTTCCCATGTCTACCTTTCCAGTCCCATATTCCACCACTGGCTG 
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TCGCTGCTAACCATCTCAATTCCTGCACTTTCGCTACTCCAATTTTCCTGCCTGGAATGACCTTCCAACATTTTCTTTTCACAAAA 

tctcatccttcagaatccagctctgttgtcacctcctccaggaagccatcccacattctcctaagcaaagtcacttgccagaagac 

ttttgtcctattcaggcccttagcatggtgtgctgtgaggacttcttcaccggttcaccttccccactagtccaggagccctgact 

tatgcagtgttttatctccaaaagttagaatagtgctagtacataggttgtgtatgctcgaggtgtgtctggaaaaaaagaaaaca 

ggcaagtaacaggtacaaggtcttggccattgggaggggaaagaaggaaaaatctacattttgaaaaaatgagtcatgatcacaat 

ggcattttgtcaccatggtacttcagtactccttgctagccatgacagcaggcacaatcccccataccttccacttctgacctatc 

cttcttgacatcacaacctctcactctttcccaacactgcaagatatgaatgctatagtcagatgaaagtgtaacctcaaggggtc 

cttctgcattaaaagtccagccaccttccctcctctctgactccttcctggccttgaggttcaactgaaattccaccttctcagtg 

aaaccttttctggctactttaaccttcataatttgtttttcctcttaacatctacaatacttaagttcttgttagaatttaattat 

GCATATTTTGAATTTTACAACATTTATTGGCTACCTTTATTACAGAAGTAATATATTTATATrACAGAAAATTTTTTTAAAAAGCA 

aaagtaaaaccacttataggctctttatttcaagagaaccacttgaacactgtgcatatagccttccagatttttcctatgcatgc 

ACTGGCAATTnTTTTCACAAATAGGATCCTATTGTAAATAGTTATACAAATTATTGTTAAACTATACTAACAAAATAlTAATATA 

tcaatatacataaattttcatcactaatttttttcattattattattatttttggtagagatggggtttcactatgttgtccaggc 

tggtctcaaactcctgagctcaagaaatttgcctgcttcagcctctcaaagtgctgggattataggcatgagccaccgtgcccagc 

caccaatattatttttgatggatccatgatattcatattttatatatgaaccaccatttatttagccaatcatttcctgtaaggca 

tttggatttttccattttctttttgctatcatacaaaaaagatctgtacattcttaattttttcattagtataaattataacacat 

ACAATTTCTAT ATAATTTT AAATATT AATAT AT AAAAGT AAT AAAATC AAATACAAAATTACATTTTT CAATTGTT TCATGTATAT 
TAGTTTTGACTCCTTATGTAGATTTAAGTTCCTTAAGGATACAGTCCAATGTTTCTTAATTTTTCACCTCAACATGTAACAGATGC 

tcagtagtgtatgttgaaaaattagtttatttcatataccatattttactagtttatttcatataagcttttagataatagtggca 

tcaattctttactatagaagaagatcactatagatagtaatataagaacatcactttcttttagggactatttccaaagtccttct 

taggaactgaggcaatctttgaggagatgaagatgggacagataagagatatacagtttgaaggaaaaaggctgccagccaaattt 

aacaatagctagaagcaaaatttttgcttttctggtttggattgccctgatcatttttcaaaacttgtgtgagattttgtacaatg 

agaaatctcttcttggcagtggtgtgtccagaaagcccccaggagtgggcccccaaggtcctctgtgccgtccagcaattctgcca 

catccctggcactggttcacatcttttctctatcccctaaatctatccttccctcctccactatcagtgaacggtctatcttctta 

ctccactaagaaaacagaattcctcagacaacggcttcccatacttcctaccatgatattccagcctccctgcacttccccacctg 

tgctgcccttccttctgttggttgggatgaactggcccctttctctctcaaggaagcttctcagcttccttgtggggatctttttt 

tcttcatcttgctgacctctaaatgtcggagtgccccaggtcttaaaccttagacttcttctctttgctcctcttctccacccatg 

tttccagttgctgtgttgatgacacacagatttctatctctagtctggacttctcccctaaattctagattcccatgtctgattac 

ctgctcaccttttccacttagatgtctgatagacatctgaaatgtactatatccaaaaccaaatgtttcagcatttcccccatacc 

tgctccgcctggataaatgaactctccattaataagctgttcagtccaaaattcagaatttcctttgactcttctctcatatccta 

caatggaatcatcaacaaatcttgtccggtttatgctgaaaatatatctggattccatttatggctgtcattctagcattctatta 

atagtttaaatcaccatcacctctctaatgacttatctcaatagcctcctacttggtctctctgcttccattcctgtacttcccgt 

gacccagcagagtgatcctttaggagttgaggccaggacatgttccttgtctgcagaaacccctacagcatcccactccattcact 

tttgtcagatttcattggatgttaaatttgccctgccatgccttattcaaggtaccacatttgaaattctgtctactgttctgcct 

aagaaaaaatacaatattttctcaacatcatcaaatcctgtacagggtgctggagagcaagaaaatcaaaggctcaagaactgccc 

atgtctttagtccgtcttcctttcctcatctgtttcctgtatattttaatttttcctgttttattttctacaatcaagaagatttc 

tattatagaaataaagtttatttgtttcaatgccatgatacagatttattgtccctggaaatatcatgcttagaaatgaatcacag 

acaaagcccatgctctggatcaacacacatgtgtaattatgtaggaaaaaaatgtatatcaggaaaggttgaatgctccaggcatg 

agaaataaattgacctccactcaacttactgccatgattatacagagggaaggacctggatctgtttcacatcataaacgcctaaa 

ttgccagagcagcacaagcccaggagtggccatgcaaactcatgatggaggtgctaaggctgtccacagcccaacctctgcagcag 

tactgttaaatgagtgtctagtacttgacttaccattttaatttcacataattctgaatgtatttttcggcttgaattcaaataac 

ccacttctaactaccgaaaataaagtagaaaaatgaactcactaccagacttcaaagcttatccaaagcaaagatttcgtcttaca 

gccagaggtgcatgattgcagagctggatgtaacctgagaggctaactactcctaattcagcctccttgaatgactggatgatgca 

acctatcacaggtgttttaggttttttcatctctatttaatgtcccacctcatgcttgaaaatctcaaagtgaaaaagctccagtc 

tgagtctttgggcaagcagactaactgaaatgacctgttagcctttgttgtatccatctgacaagatcagcttgtagaatccagaa 

tggaggtgggagatcagctggcagcctcatttccctcctcaaccacccctacgctgatgtgcccaactccactcacagctgggcag 

CCACCGCTTGCTTGAAAATAAATGAATCTACACCACTCTCATACGGATGCTCTCAAGCATCCCTTGTTGTGAGAAAAACATTTATr 

gctgctactaaaatgcgtaaagttatctcacaaacacatacttacaagaatgaggaatgagaaacagaaccatccataaaactata 

agaaacggcctggccagggcagaccaggaattagtactctgtccttgccaggggtcaggcagggacctcagaagcagggtgttttg 

tcctagggggcaccagaccagaggtcaggagactgagggctactcctagctctaggacttttccttatctgaaggccgggtcggtt 

agcagagaaaatctcacagtcccgtgccagacctccacgcagggactctgcagtgctgttagaaaaattagctcagcaccttcagc 

TTGCTT TCAG CCATCACTTAGCTTTCCACACAGACATTCCAAATGGGGCCTTTCAAAACTCTGCCCTCAAATGAAGGTAGTTCAGA 

GCAACACTTTAGATGATATCACAAGACTCCCAGGACGCTTCACTGCTTCCTCAGCATACGCCAGTGCCCGTTTTACAGGGGGGATT 

TATGATCCTTCTCTCAGTAGAGCGAGCCAAACTTTTATAATATTCATTAAAAATCAGCACCACGTGTAATAATATGGAATACTGCC 

TGTACACAAGAGGGCCAAGTTATAGGTGTTTAGGGAAACGTGGCAGAATTTTCTGGCCTTGGCAAGAGGTAAAGTTGCAGGCACCA 

GCACAACACTAACACAACCTTATTTTATTGCAAATGTACATTCAGCCTAAATCCTAATTACCTTCTGTAAAATCCTAACCACCACC 

AAGCTTTCTTCTGACAGGGCACTCACACGACGGCCTTTAAGGGCAGCAACAACATCCTAAGAGCCGCAGAAAGGAAAGGCAGGGGA 

GAGTGGCTGGAAGGCAGTAGGAGCTGGGGCTGAAGCCCGGGAGGTTGGCTTTTAATGTCCTCCTGAAATTGACCACTCTCTTTCCA 

AAAACACTGGCTTGGGGGCTTAAAGGTTCGCTCAGTAGGGCAGGCGGAGGGCCTCCTGAAAAGGATTGAGAAGTCAACATTCAAAA 

GGCTGCTTTTACTCGCCCGGTCCCCACCCAAAAGGGAGTCCGGTCAGCTTTGTGGGGGCCAGTGGAGCATCTTTTCTTGCCCTTCC 

GGGAAAACGCTAGCTAACCCTGGGATCCCCGGTCCCGACGTCTGCTCTCCTTCCCCAGGTGCAGCACCTAGGGCTCTGGCCCCCTC 

CCCACGTGCCACACCAGCCCTCACCACTACTCTCACCCTGCTATGCCCCCAACCCTCGTCTTTCGTGGCCGGGAAGGCCAGGCCGA 

GCGGGGCGGTCAGCCGGGCCGGGAGGAGGGGGCTCTCCGGGCCGCGCGGCCGCACAAAGCGGGGAGATCTGCTGCTGCGGCGGCAT 

GGAGGCGCGCCCCCTCCCGCGAGCCAGCGGAGCGCGCGCGCCCGCCCCCGTCCCCCGCCCCCCGCCCCAGCCCCCGGAGCGCCATT 

CGCGGAGCGGCTTACGCTAGTCGCCGGGCGTACCGCGCCCCAGCGGCCGGGGAGGTGCGCTGCCCGGCTCCCGTAAAGTTATTGTG 

AATGGGG AG CGGGTG ACGTCAGCGCCG AATGT C AACAATGTAGCG ATTGAG AG TGTGGG CGTTC CGGGG AG AG CG CAAG CCG CGCG 

GCGCGGAGCAAACAGCGCCGAGCCGCCGCCGCCTCAGCAGCAGCAGCAGCAGCAGCAGCGGCAGCAGCGGCCGTGCACGCCCGGGC 

TGCGGTCGCACAGCGCTAACGTGAGCGGCCGCCGCCCTCGCCACCCCGCCTGCCCACTCCCGCCGCCGCCCCGCTCTCGCTTTCCC 

CCCGGCCTCCCCTCGCCCCTTCCCCTCCCCCTTCCCGGCGCACTCGGGGGGCTGGGAACGAGCTGCCATGTGATGCGCGTCCCCTC 

CGCGAGCTTTCGGTGACCCACGAACTGCCCACCTCGCCGGCTGCCGGGAGGGGGCTGCGAGCCGGGAAGACGCGGGGAAGAGGAGG 

CGGAAAAGGACGCAAAGTTCTCCGGCGAGGTGAGTCCCGGGCCCCGGGCCCCGGGCCCCGCCGCTGGGCGGGGTGGCGGGGCAAGT 

TTGCGGGGGGAGCGGGCGCGCGGGGCGGGCGGGGAGGCGTGGGGAAACGGCGCGGGAAGGGAGCCCCGGCCGCCGGGCGCGCAGCC 

GCCCTCCCCGCGCCCTGCCCGCTTTTATGGCATTTTCTAGGAACGGGAAGGGGGTGGGAGCCGAGCCGGCGGCCGCGCCGCGCCGA 

ATGTGTGCTCTCCCTCCCGGCTGTTTACGGCGGCCGAGGCGCATTGTATTTTGCTGGCGTCGAAGGGTGTTTTGGAACAGCAGAGG 

GAGGAGGAGCAGAGAGTAATAAGTCAGGCATGGGGAGGGCGGGCTGCAGGAGGCGCGCGTCCGCGCGAGCCGCAGCAGCTGTCAGA 
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CCCGCGGCCCTGCCCCCGGCCCGGCGAGGCCCGGGTGTCCCGGCCCCCAGCCTGCGATCCCAGCTCCAGGCCGGGCGGCCTCCTCC 
TTAACCCTCGGCGTGCGCATCCCGGGCTGCTCCGCGAGGACCTTGGCCGCGGCGCCTTTGCGCTCAGCTGTCAGCCGCCGCCGGGT 
GGCCCGGACCACCGCGACCGGCGGGGAATCAAAGCCCAAGTTTAGGGTCGCAGGAAGAGGCGAGCTGGGGGCCTCGCGGCGCAGAC 
CTGGATCGAATCTCTCCTAGCGAAAGATCGGGTTGTCGGAAAGCGTCCCGCGTAGCTAAGACCTAAGGGCGCCAGGCTTCTGAGAG 
5 GGAAACCTTGCACCTCCTCTCCCACAGATCCTCCATGAAGTCAAGGTGCAACACACACACACACACACACACACACACACCCTACA 

CTCCAGTCTCCAAGCCCCAGAAGCTTCACCCAGGAGACTGGTTTATGAAGGGGACACTGCCCTCCCCGTCCCCGCGTCGAGGCGCT 
CCGTGGCCCCGCTGTGCTTCGCTCACCCGGCGGGTGTTCGGGAGCCCGGCGCCGCTGGAGACGGCGGCGGGCGGCGCTCACGGGCT 
ACCCTAGGTGCCCACGAGGGGAGAGACTGGAGCGAGCATCTCGGCGACCTCGGTCTGGCCAAGCATTTGCAGGAACTCGGACCGTG 
AGGGGAAGCGTGCAGGGCCGGGAGTGAGTGTGTGAAGGGGTGGCACACTCCTGGCTTCTGGGGTCGCGGGCGCATGGGGCATCCCC 
10 AGCACTCTCCCGCGCGTAGGCGAGTTTGGTAACTTGAGGGAAGTTCCGGCGCGGCCGCTGCCGGGGTGGTTTGTCTGTGGCCCGAT 

GAGGCGCGCCTCGCAGCCTGCTCTCCCGGTCACCGCCGTCGCCGTGACCTGTGGCCTCCAGGAAACGAGAGGGACCGGGGCGCCCC 
ACCCGCGAGACGGACCCGCAGTCTCCCGGCGGGCCCGCGGGCGGCGAGACGCGGCGTTCCTGGTTTTCACCTTCGCTGTCTAGTGC 
TGCAGTCTCTCACTCTCTGTAAATTTCATCTGTTGAGTGTATTTAACTAAAAAGGGTAATTACTTTAGATAAAAATCCTTTCCTGC 
CTAGTGGGAACCTTGGCGGAGATGATGCCTAATGAGATATTTTGCTTTTGTCTGTTTAGAGTAAAATTAGAGATGTTAACGCTGAT 
15 AACGGTTTTCTCAGATCATTAAAATGTAACATGTAGGAAAGGCACGTCTTGCTGCAAAGGCTCGGGCTGACATGAAAGAAGCTGAG 

CGTGAAAGGCTGCCCCTCCTTTGGCGGAGAGGGCTATTTTGGTAAGGCAGCGGGCGTCTTGCTTAAAATGTGAGATCGCCCCACCC 
TGGTTCTCGGGCACCTCCCGAGTAAACGGCGTTTTTCATTCTTGCAGGTAATAATAAACGTGAGTCAAAATGACATCTTGTTAGAA 
TTAGTCTTTAGTCTGTAAGAGAGATTGCCAAATTACAGTGTTGCGTTCAAACTGCTCCACTGAAAGGTCTGTCAGCATTTCCATTA 
TAAATTCAGTTTTTCTGGAGTTTATAATTTCACCACAAAACTTTGAGTGGCTGAAATGTTTTCCCTTCTAGTATTCTGGTTTTTGA 

gaacacacaaccatggaataaagtatttttgttagaacataactttattggtgcagagccgtattttcgttttgcattgcaggagg 

CTTCAGGTTTGCCATTTGGTAATCATGAATGTGTTGAGTAAATTCTTCTGCTGTCTGTCTATTCTGCAGGTGGACTGAAATGTCAG 
TTGGTAGTGTGTTTGCCAGGATTACATGGAGACACACACTTCTCAGTTAAGTGTGTGTCTGAACTCATAGCTAAATTGTGAACACT 
C CTGTTAG TT ACTTTTTTGGrTCTTTGT ATGTTGCATGTCAGG ATCTG CTATGAAG AAGAAGGGGTGAGGTG AAAGAG AGGG AGGG 
2 5 gatcaggattcactttctgtattacgagtgcctgggagaaagccatttattattttcctattgaattatgccctttgacttagtat 

CTTCAGG CAATTCTTTTC CAGT AGCTCAC CTCTGG CTG CTGTGTAAGGGGCTTAATTA7TTG CAAACTGCCTTG AAATC CCTGG AT 

gaaaggcactgaataagtgcacagtattgttattcagatatggaatttaatgatccattatagttcatcaggaaaatgcactttgc 

AGTGATGGTAGGAAATGTTTCCACCTGATAGAGGGTAATAATAACTGCTTAAAAGTAGATTCAGATTACAGATGAGACAATTAACT 
CTAGCCATGTGCTCTTCAATTTGTTGCAATTCATTTTGTGATCAAAGTGAGTCACAGAGGGCCAGATGGTCAGGTTCATGTTCAGA 
30 TCTCTCCTAGGCCAGCCCTTCACTTCTGGGCCCACTGTCTGCACAGCCGACAGGACTTAGTTATTCATTAGCGCTTGTGAGCTGTT 

TCTCAGAATTCCTAATCGAGGCTCCTGTGATGCCAACAAAAGGGCTCAAGCCAATCTGTATTGTTGAGAGCAGTTTAATTTTACTT 
GGATTAACTTTCAGTGTCTCTGGTGTGGATCCAGTCTTAACAAAAAGGAAAGAGACCCTAGTGGCTCTCTATCTCTGCTGTGCCTG 
GCCCCTCTACTCTAGTTTTTGAACCTCAGATTTCAGGGGTGTGACATCTAGCTTATTGTAAATGCAGGCTTGATTGTTAATGAATG 
AGAGAATACTTAGATAAATAAATATCTTCCTGTGTGTCCAGGGGGTGAGAGCCAGTACTAGCTTCATGGGCATAAGACCTGTGCAG 
35 TTACATAGGCCCCCTTCCTCTTCCCTGCTCAGAAGGACCTCATATTTGGTATAAGGTTCTGCTGTTTTCTTCGGAAATTCTTAATA 

AT T TTTGAA C AAAGGG CCCCTC G T T T T C A T TTT TC A CT GAG CCCTG CAAAT T ATG T A C T T A C C T GGTTCTGGTGAGGAGCAGGGCA 
TAGTGTGGAGTGGCAGGCCGCCCCTACTCAACTCATTGTAGACTCTTGCTAGGGAACAGTTGGTAGGACTACTGGCTTTGTGTTGC 
CACATCATTTGATTTTTCCAGGGGAAGCTGAATATTGGATATTTATGTGGAATTTCCTGATTTTTAAATATTGGCTCAAATCTTTA 
AAAAATTTTTGGATGAAAGCATATGTAAGAGCTAGTGTCGGCCTGGGGGCTGCTTGTCTCCCACTACTGAACAGACTGAAACATCT 
40 TTTTTTGTTTAATATCTTTGTGTGTCTCTGTTTTCTAAAGGCCTGGCATATAGTGGATGATTTGTGAGTATGCACCCAATGAATGG 

TTACAACTACCTGGAAAATAGAAAGATGCCAAAAAAACAAAACTTCAAATCAACATTGAGTCCCACTCAGGGATTGATCAGCTTCC 
tttttaacagagaattcgacatgaaaggccgaataatttaataccatgagtacagtgtgattccttgcaggtgaataatccattac 
TTTTGAACCACCTGCCCTCTATTTAGTTGTTACTGACCAGATGGGGTAACTTGGCTGGGTAATGCCTGAGGACCTCCATGGGAGTT 
tgacatttgagaacactcaccaaaataatagttttgatttactgaatccgcaccatgtgccagacccagtgctgactaccttgcct 
45 gaatgtacttcattgattcctcaaagcaaccctttgaagtaggtgtcgtgcctgcccattctgcagagttggaagaactaatctca 

tgttggaatgaacttaatctgaatatagtgcatgttttcttgaatgtctgaaggttatttccccattccattacacagtccagtcc 

TGAATCAATGACTGGGCATGGTGTAGGACTGTGACATACAGAGAACATGGTCCCTGCCCTCACATAGAACAGAGAACAATATAAAA 
TGTAACATATTTGTCAAAATCTG CAATTCAG ATAG CAG ACGCTGT AAATCTG CCTCCCTGTT TTT CTC CTTTCCCTGTCTGGATG T 
TGAAGAAGTTTCAGCGACATATGACCCTGTCAGAGGTACTCACAGTTCAGAAGTCAATGCTGGTTGCAAAAATTGGAATTTCTTTG 
50 GAAAAGAAGACAAGCTTTTGGCAGAGCTGGGGCCACATATGGGAACGCAGCACCAAGGCCTTGGGAATGACGGAAAATCGCTTCTG 

TATTGTTAATAGCAATATATGACCTCTGCTGTCCTCCTATCTTTAAATTTTATGTAAATATTTACAAACTGTTCATGTCCAAACTG 

TTACTTTTTTTTTTGTTAATTTCAAATGTCAGTCTATCTAAAACTGAAACTTAATTTTACTATCAGCATGCTACTCAGCTTCCGTA 

55 aggctggaaatgtcctgcgaatcttaccactatgtcttttccaagggccatttcatttctaaagaatgtataaattgaacctcatc 

ctgctagtgacactacttcaaaattcaggcaggaattttgccatttgtttttccttgagctattttttttccaaaataataaatct 
tcccaatccaaaagcatttcacatcatccttcattctagtcattggaactacagccaaaatgcctctcagtcttccccagtgactt 
cataatcaccgtttcttcagcatattccctggttgacttctcctttgttccttagcctcataatgaattgccctttggttctgaga 
tgtgtcattttcctccctgacctttttgttcttttcctgaaggctgtaggacatgctgctgctgatgtgatgagagccggcgcttg 
60 gttgctaggtccctcctgtccttgtgtcagctttcattggctcctttcctaagcatttaaatcctccactttccagtcctcccatt 

CATCTCATT ATT CTCTTCATGTGTG CCTG AGC CTGT AGCTGGCAT GTAG AC AAAG T CCCAG TTAGTTAG AAGAAAG CTTTTCGAGT 
TTCCAAGTCTTCCATCACTCTAGTCTTGGGCCATCT TCTATTCTC CCT CCC CTGTCACTTT CTG CAGAT ACTTCAGGAATTT CCT C 
AAGACTTTCCAGGAGTCTAACCCAAAGACAGCTTAGACCTTCACTTCGGATTTTAAAGTTGGGAGATCCCAATGTGATGATTTCCA 
TTCCACAAGTAGGAAACAAAGTGAATGTACATGCTCAGCATCTTTCCTTAGTATTTCAGTATCCATAGATTTTTGGCAATTTTTCT 
65 TTTTTTCCTATCCTGTATTCTTCTAAGCAACAGAAGCTCGTGGATAGTGCAAAATGGGCCAAGTGTCCAGAAATACTGTTGCTTAG 

aggcagatgcctcattcattcattaaacaaatatatactgagtatctcttacatggcaggcatagtgttaagtgaccacagtgcta 

ATGGGGAGCAAACCCAGTCCTGGCCCCTGGTCTCATGAAGCACGTCATCTGGTAGGAAGAATGGCACTGATCAGTTAGTAACAGAT 
AACCCACTGCTCGTGAAGGAAAGTATTTCATACACCAGAGTGTCTAATGGGCAGATTTAACCTGGTCGGGAGGTTGGGGAAGCCCT 
CCCTGAGGAATTGTGGAGTGACCTTCCATCAGGGACAGTCTGAAACTTGAGATTCACTTTTTCTCCAGCTTCCTAATQCTATTAAT 
7 0 TCACTACTATCTTTGGCCCTTTGGAGTATTGCCTAAGCCATGCTGGAACCTCTGGGGCCATTTTGGCAAATAATAGTTCCTGTATA 

CAGAGTCCAGAATTGATTTATTTACCTGGGTCTTTAGAACCTGATAAAAACAGAAGTTAACTGCCAAGAGTACTGTTCATTTCCAT 
ACTTGGAAAAAATACAAGTTAACATTCTTATTTTGAACATATTTAGGTTGGTTTTGACAATATTTGAATGATCAGAAGCTACAAAG 
ATATTCTCTCCCAGTCAGCTGATGTGTGTAGGGCCTTTGGTGAAAAAGTGAGTCTAAATAGTCTGTCTGAAGTCCCTGGCTACTCC 
AGAGCAGAGGGTCTCCATCCTCTGTGGCCCGAAGATTATTCCAAGCTTGTCCAACCCATGGCCAGCAGGCCTCTTGCGTGTTGAAT 
75 GCGGACCAACACAAAGGTTTTTTGTTTTTGTTTTTGTTTGTTTGTTTTTTGTTTTTTGCTATTTTTCTTGTTTCAGCTCATCATGT 
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ATCATTAGTGTTGAGTGTATTTTATGTGTGGCCCAAGACAGTTCTCCTTCTTCCAGTGTGTCCCAGGGAAGCCAAAAGATTGGACA 

cgtcttatttagaccattcttagatgcaaaattaaggaattttgacagcatctatttaaaataaattgattatacttcatgctaac 

ACCCCTCTATTTTCTTTTTCTTTGATGATAGTTAACTTGTATTGAGAGCTTCCTCTGTGTGCTGCTCATATTAACTCACATAATCC 

tcagaacaacccagggctaggtgtgatcactagaagccgcagcataggtgtcgctcagctaatgaatggtagaactggagttggac 

actagctgtctgatgcttgggcctgttctcttaccatgttatggctctcccttttccttttcttcttcatttgaagttggaactct 

ctttagcagttcccagaagtagaaataaaggtcatctcactctaaaatattggatgttttgttgacatctatcttaaagttaaaaa 

ATAATTTCTCAGTAAATCTGAGTGAGTATATCTCCTGTCTTTCACArGGCCTGCTTTCTAATAATTGCATTCCTTAGGTTTTAGTG 

TCCATTTAGGGATCGGAAAGTAAAAGTGATGCATATAAAGGCAAAAGAAGTACTAGGCATATAACTGAAATACCATGGCTCTGTCT 

CCAGGGTTTACTTGTAACTCACACTCCTACCCTCTTGTTAGGTGGAGGGAATTTGTTTTTTGCGTTTTGTTTTTTGTTTTTTGTTT 

TTTTGGTGGGTAGGAAAAGGTAAAAAACTATACCTGTAAGAGGTAGAGTATTCTACCAAGGAGGAAGATGTTCATTCAGAACTAAT 

TCCATCAGAAATCCTAATTAGAAATATTAGCTACCAGTAACAGATAAAAGGAGGTAACCTTTGTTCTCATTCTGGTCAATTTCAGG 

AAGAGATTATCTTGCCAGATTAGCATGTTGCAACTCTCAGCTGGAGATTTGAATGGTTTTAAAGGACTCAGGCAGTTGGTATGGCA 

GTAACCCCCAATTACCTCAGGTTTGCAGGGTCACTGTTTAGAATGCTGACTCAGCTCTGCCTGGGCCAGACACCGAAGTTGTCATC 

TTTAGTCAAGAAGCATCATTCTCAGGAGCCACTTGAAACATTAAGCACACATTTGAAGCTCAATTTGGGAAATGATCAAGTGTATG 

AATGTATAGTACTGTGCTTATTTTTCAGCATTTAGTTCAAATTTTGGAGAAAGCTAAATGGGAGATGCTTAGTGTGTCAGTGTTGG 

AGGTTTTAAGTGATTTAAAAAATCAAGCAGATGAGTGCATAAAGATTTCTATGCAAACAATGTTGAGCTTAAATTAAAGCTGCTGA 

TTTAGTGTGAGAATTACTTGCATTGATTTGTAGAATATCTATGTGGGTTCAAGATTCCATATTATGCAAATGAATAAGCCCTGAAG 

AGTCAAACTGAAAAAAAAATGAAATTAACTGTGAAAGATATTATTACCCATTCAGCAAGAGGAAAATGTAGACAGAGTTAACCCTT 

CCTTTTCATACATTTTCTTGGGAAGATAAGTGCCAGGGATGATGGTCCGTGTCCCAGATGTAAAGAAGCTAGGCACGGTTTGCAGC 

CAGTTCCCCCATCCTCCTTCTGTGCTCACTTTTTTGTTTCATGCTCTCTTACCTTTTGGCCACCCAGTCCCCTCAACTAGTCCTTG 

TCCTTCCCTTCCAAAACCAATCTCAGAGAAAGATTTTATGAACACAGTTTTACTAATATATAAGTAACTGAGCATACTTAATGTGT 

TACTTTTCTGAAGCATCAGCATGTTAATAGGAGACAAAGCCAAAGAAGTAAAACCCTAAAGATAAAAACAATAGAATTTCGCACAC 

TGGTAACCTGGTGATAGGAGACCATTTCTGAATGGAGAGAGGGCTCGTGATAAATAAACACAACCCTAGGCAGAGAATATAGGCAA 

ATGGATTACAGTATTTAAATCAAAGTAGTATTAAAATACAAAGAGAAGATTATTTTTAATAATACATTTGTCAGTGAGCATTTCCC 

GCCTTTTGCCGTACATTGGAGTTGATCACATAAACCTCTATAGCAAGATGGTATGTTATTTAACATTTAAACAAAGCTTCCAGGGA 

AAGCCATTTGGTTTGTGGTTAGGGATTTTTGTTATTCAGTAGCAATGAACCTGAAATTCTATATTATCTTTGCATGTTGAATTTTA 

GAAGAAAAAAAAAGCAGCGGATCCAACTTCACTTACCTCCCCACCCCAGTTGCATTGATACAAATTGAATTGATAAATTTATTTCA 

AAATTGGTGTGTCCCAATTTGACATACCACAAGCATAGTGGTGTCAGCATGGTGGTGACATCTGGACATTAGGAGAGTTGGTTGAT 

TAATTAAACTATACTTATTTTAGATAGAGTTGTTGGCAGGTAAATACCTGGCTGTAGAGTCAACGCCCTTCAGTCCCACCTCTCCC 

CCACCATACCCTTCTCCAGCAACCATGCTATGTTGAGTTGATGGCTCCATCTAGTGCCAGTCTGTGGAACTGTCTTGCAGGACTTC 

ACTGTCACCTCCAGAGCTGGGTATGATGAAGAGTCCTCTTTCTCTGGGAACACACTGTCTAGCGGGGAACTGCCCTCTAGTTCCTA 

CCTCTCCTTTGTTTTTGCAGTTTAGTTATACCTCCGTGTCTTTCTTTGTTCCAGACTTAATTTGTTTCCCTCTCTCTAGTACCCCC 

ATAAAGATTTTTTTTCTAACAATACTTTATGCCAAAGTAAGAGAATTCTATGCATTTTAAATGAAACTATCAATTGAAACCATGTT 

AGAGAACCAGAATGACCCTAAAGTTGAAGTCTGAAAGTGTCACTTGGAAGACTGTGTCCCTTCATCCTCCTGTAGTTAGACATTTC 

CTCAAACACAGTTAATCAAGAGTATTTTCTTTTAAATGGTTTTGGAACTATCATTGTAGTATCATTTTCTTTTTAGATTATAAATT 

TAACCTCTCATATTTTAAGTTCAAGACATTTTCACGGACTATCAAGGAATCCTAGCTCATTGGCCTGGCCCTATTTCTGTGGGAAA 

ATGTATTCTCAGTTCCAGACAACCAGTGTTCCTGCAGATTTTTAGGTCCCGTATAAAACGAGAGAACATAGATGAATGAGAGGCAT 

TGTCAGACAAAGCCTGGCACATGAGATCTCAATTAGCATACAGGTTTTAAATTTCCCACATTAAACAGTACATTTTAAATTTCCAC 

TTATGTTAAGCGTGTTGATATTGTGGGTTTGAAAGTAAGTCCCCTCTGAAAAACAGGAACTGTGCTTGTCTGTTACCAGTTCTTGT 

GGTCGATATGGTAACTATTTTGATTTTTCAGAAGGGAGGAAAAGCAGTTAAATCTAGTTAAAATTAAAACCAGTTAAAATTAACTG 

GCTCGTGAGATTTCAGTGCAGCTGTTCCACACATAGCAACACTAAGAGTGAGTTGTTTATTACCATGATTAATTATTATTAGTTGT 

TACTTCTTTTTGAGCAGTGGCATAGATTATTTATATTTTTGGTCTAACCTTGGAAAATAGAAACTGCAAGCGTAGAGAGGTTCCCG 

TTTGCTAATTTGCATGTACCCTGTTTTTGTTTTTGCCAGGTAGGTGTGTGCATCTCAAGTACACGAGAGTAATTTAGCATGTCAGC 

ACTTTCCTACCAGCAGTGCTTGCTGACTCATGCAGCTGTTGTAGCACTCAGCTGGCCGCACTGTAAACTGCCCATAGTACCAGCAC 

CGCCCTTGGAGAGCTCCGGGCTGCTGGGCTGGTTAGCTACTGGGAGGCTATTTTCAGATCTGTGGTCACTGCTGAGCTGGGTCCTC 

ttctcctgcgagcagccagacacagccttctggttgcaggggagaaaattggacaaatttctacctttgtagggactgcataaaga 

ttcatagcatttctggatatgcctcaggaaaactttttttttgcttcactttatttttctgggaatatttaaggggagaggcaaaa 

ggggctgataataaatgaaaagggaatgtgctgttatttcctactaagatcagaaagagttttcataaacctttaacttagttagg 

CTTTCTTGGCGTAACTGAAACCTGACCCACTTCTCCCTCAGTGCAAAGCAGTGTGTCCTGAGrAGGGAAGCAGGGGCGAGGGTGCA 

AGTGACTAGCCTGACATTGTTTTATGTGGCTGAAGTCCCTAAGTGATGACAGCTTTTGTTTATATCCGTTCCCTGTTATTGAGGTT 

AAAAAACAAAACAAAAAACTTGACCTCAGGTCATTTTAAAGCTAGCATGTATTTTCAGAGATGGTTTCACTGTTTGTTTTCAGAGT 

TCAGTTTTGCTTATTTTCATCGGAAAGTGTGAAATGTTGCTTTTCTGAGGCTTCTAAATAAACTTCCTTTTGTAGATACAAGTTGA 

T CCAATC ATCAT AAACTGT CTTGAAAAAGGAT GATT AAAGTAAGAT CAG CTGGGGAAGGG AAAGCTTTGCACACCCTTG AGGAGTT 

TGCCTTCTTTTTCTTAAGTTTCAATAAGCATTCTGAAGCAGCTTTGACCAGTAATAAAGAAAAGCCACAGTGACTGTGTGTAACAT 

GATGTTGATGGAAGTTCTTGGTTTCCGCCGATACGAATGACTCATCAGTATCAATAGAATTGTGACTTCTAATAATAACACAGTGC 

AAGACCTTCAAAACATGTGGTTTTAGCCCTTGCTCTTAGTGAAAGGTTGGAAAATGTTAGTTTGAGCTTTTTTTTTTTAATCTCTT 

GATTTTGCCCAAGTATAAAGTTGTTTTTTGTAGGAATGATGATCCCCCTGTTGTTTTCTCATCTTACTGTTTTTAGTTTCATTATG 

ATTAAGGAGCCAAACTCAGATCATTTCATCGTTTAGAAATCTCTGCGCTAAGCATCTCCTGTCGGGGCTGTGTTTGAGGGAAATGT 

GGCTGAAAAGCAAATCCTCCCTGAATGCAGAAAGGAAAATACTGGTGCAGACTACAATCCACTGAGCTGCGTCCCTCCTACACAGC 

ATCTATTGCGGAGGGCTGTGGTATTGCTAAGTAGCCCCATAACCCTGTGAGTCATTGTCAAAGGATTCCAAGAGGAAGGTTAACAG 

AAAATGCGAGTCAGAGGAAACAGCAGAGTGGAGCAGCTAGCTCAGGAAGAACTGTGCTACCTGCTGAGGGGCTGCCCAGATGTCAC 

CAGGAATTCAGGTGTACGTTCATCTTTTTGCAGCCCATTTCCGrATGTCTACATATGGGGACATTTTTGTTTTTTGTTTAGTrTTG 

GTTGGTTTTGCTGCAGTTTGGCCAGACTATCAGAGATCACTATCTTAGCTTCGTATCACAGTGGTCTTATCCCAGAGCCTTTGCTT 

TTTGTATTTTATAGTCAAAGCAACTGAATTTCTAGACTGTAAGACCAACATGTATATTTAACATAATTCTTTTCCTTTCTAAGTGC 

TTTATTTATTTATTTATTTATTTATTTATTTTGAGATGGAGTCTTGTCCTGTCACCCAAGCTGGAGTGCAGTGGTGCGATCTCGGC 

CCACTGCACCCTCCACCTCCCAGGTTCAAGTGATCCTCCTGGCTCAGCCTCCTGAGTAGCTGGACTACAGGCACATGCCACCATGC 

CCAGCTAATTTTTGTAATCTTAGTAGAGATGGGGTTTCACCATGTTTGCCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATCTGC 

CTGCCTCAG CCTCCCTAAGTG CTGGG ATTAT AGGTGTAAG CCGCCGTG CCTGGC CAG ACCTAAAAAATTCTTATAAAAT AGTTCAA 

AAGTTAAAAATGCATGAGGAGGCCGGGTGTGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGTCGAGGCGGGTGGATCACGA 

GGTC^GGAGATCGGGACCATCCTGGCTAAAACGATGAAACCCTGTCTCTAGTAAAAATACAAAAA&TTAGCCGGGCATGGTGGCAG 

GCACCTGTAGTCCCAGCTGCTCGGGAGGCTGAGGCAGGAGAATGGTGTGAACCCAGGAAACAGAGCTTGCAGTGAGCCAAGATCGC 

accacagcactccagcctgggcaacagagcgaaactccatctcaaaaaagaaaaaaaaaaaagcatgaggggtctttcacttattg 

TTGGAAAAAAAAGTGAGTAGGACTTCTGTTCACTGAGTGGTAACTATGGAGAATGAGAAAACAAGCCCAAAGTGGTAAAGACGTTT 

GTGGCACATAAATAATACTGGTTCAGCACACATGTGAATCAATAAAAAAGCCAGATAACCAAAAAGAAAAATGATACTGTACATTC 



365 




WO 03/008583 



PCT/US01/51291 



atattcttaaacatgcatttcacaaaggaagaaacccaattggctagtaaatatataaaaagatgctcagcttcattaataaacaa 
acacatgcagattaaaatcatagtaacatatgattacacactctctggattggcagaaattttaaaacctgacaataccatgtaag 
GATGTGAATGAATGGGAGTTTTTGTATTTAGTTGACAGGAGTCTAACTTGGTACAATTATATCGGAAAACAATTTGCTGTTACCTA 
ACCAAGTTCAACCTGCAAATAACTTACAACACAGCCATCTTACCCCTAGGTATACACCTAAGAAAAATGATTACCTATGTGCTTTA 
5 AGAAACATGAACAAAACAAAAAATAATTGATGCTGGCAAGGTTATGGAGAAAAAGGAACACTTACACACTCTCGGTGGGAGTGTAA 

ATCAGTTCAGCCATTGTGGAAGACTGTGATGATTGCTCAAAGTCCTAAAGATAGAAATACCATTCAACCCAGCAGTTTCATTACTG 
TG CAT AT ACCCAAAGGAATATAAATT ATT CT AAGACACATACACGTGT ATGTTCGTTG CGG CACT ATTCACAAT AAG CAAAG ACAT 
GTAATCAACCTAAATGCCCATCAGTGATAGACTGGATAAAGAAAATGTGGTACATACACCATGGAATACTATGCAGCCATAAAAAA 
GAATGAGATCATGTCCTTTGCAGGGACATAGATGGAGCTGGGGGCCATTATCCTTAAGCGGACTAACACAGGAACAGAAAACCAAA 
10 CTGCACATTCTCACTTATAAGTGGGAGCTAAATGATGAAAACGCATGGACATATAGAGGGGAACAACGGACACTGAGACCTATTAG 

AGGGTGGGAAGAGGGAGAGAATCAGGGAAAATAACTAATGGATACCAGGCCTAATACCTGAGTGATGAAATAATCTGTATAGCATA 
CCTCCATGACACAAGTTTACCTGTGTAACAAACCAGTACATGTGCATACCCCTGAACTTAAAAGAAAAAACATGGACAAACATATT 
CAAAGAAGCATTGTTCATAAGAGCAAAAAACTGGAAGCAACCCAAATAAATGCCCATCAACATTGAATCGAATCAGCACATTTTGC 
TGTGAGGTATTTATACACTGTGATACTATTTGGCAATGAAAAATCAACTAGTATAACCACATATAGAAGGGTGTGGAGAGGCAGCA 
15 TTTCTTGGTGGTCAAGAGGAAGGATTGTGCCTGGGTTCAGATTTTGGTTCTGCCACTTATTGTGTGACCTTGGATGAATTTCTGAA 

CTTCAGTGT ACCTTAGTTTT CTCATCTGT ACAT CAGGGAAAATGATGT CTACCTGATAGTGTTGT TAGG AAGTTTAAATGAG TCAA 
TGTTTGTGACATGCTTAGGAGAATGACTGGCAGACAATACATTCTATATGTGTTTGTTAAACAAATAAAAGTGCATCAAAATGGAT 
GAATCTTACAAACAATATGGAAAGAAAGAAGCAAGATAGAAGAATATATACAGTGTGATTCTATTCATGTAAAGTTCAAAAGCATG 
CAAAACTAAATATGTTATTTAGGGATACATACATAGATGGTAAAACTATAAAGAAAATTAATATGATTTAATATGATTGTCACAAA 
20 AAGCAGTATAACAGCTACCTCCAGAGGTGAAGGAGTGGGTATGATAGAGAAGGGGCTCACTGGGGGCTTCTGAGGTCCTGGCAGTG 

TTTTATCTCCCAACCTGGACAGTGGTCCCAAGGATATTCTTTCTTCTTAATTGTTTTTAAAAACTGTCTATGTTTTTTATATATGT 
GTGACCTATTAGTAAACATTTTAAAGGATTTATGTGAGTTGTTATAGTAGCAAGATGACATTAAATAGAAATAACTGTAAATTGCT 
ACATTTTAGTTAAAAATAATTGTTCAAGTGCACATGGGAACACTTGCTTGGTATTATTTCCTCCACAACATTGTGAGCCACCAGTG 

cagtgtgattcttacagaaggcgacacctccttaaggccacattaagagagctgtcccctttagatcagggaatgtaatgttctca 

2 5 ctcaactactctcaggtctggatgtcccatgtgtgggatgctatgtcttgtcccaagggatttattttaagaaagattttcaccac 

agagggagcattttctgtgataaagatgtttaggggtctggaaacctatcagttctaagagtggccaaaggaagtggggattttca 
acatggagaagaggagatgttgggagagaaagagtgtcttccatcactagaagtggaagcagcctttccttgttgcttccctctct 
gtaatatacaagtccctccctgtaatgtctacccttggaggcaggtttcaagtcctggatactggagatgcccaagcagaggctgt 
gggacctcccttagacttgactggggccacaatacccactgcctggtccctggaccagcagcatcggcatcacctggagcttgtta 
30 gaaatgaagtctcagggccacccacacctactgagtctgaatctgcactttctcaaggtgcccctggggtctcacataaacatcaa 

aatttgagaggcactgggctaaatgtctctaagatccctcatggttcttaagatttaatgattttatagaataaactgtatgttca 
actgaaaattatcagttcatatggtgacattatcaatttaaaacaccttgggatgttacatgtccacagaaccatgtaagtatttg 
ttgctaaattagttttaaatggatttgtccagtttcccccgatgtcaaagttaggttgcttatgtatttgggcacctataagaatt 
aaaatattacataacgttgtattttcttctttctaacatacaggattagattcttgctttaaaattctccattaatgtcttcaaat 

3 5 ttttcttttatattcattgaaaattcaaaagcagattagggttctgaatacctgttaagaatactcaaaagggatatttaaataaa 

TATATCTCATTAATACATTGATTTTATATTT AG CAT ATTTTTT CTTCTT AT ACATAGTCCATATTTTGACCTTATGGG AACCTTTG 
AAGTCTGAGTATTTTATAATGATTCTCCACAATACCTCTTTATCTTTTAGATTCTAGATCTGAGATCAGGCAAGTAAAATAGTTTT 
ACCTTTTTCCCCTCAAAAGGCCATGACTAACAAGCTCATTTACTTTTTCCTTAAATATTTTGCTAATTATCCTTTTAACTGATGAA 
GTTCAAGTGGAATCCATGATTCATTTAATCTTTTCCCCTTTATGTAATTAGTCACTTGTTCTTTTGATGTTCCTAGCAAAACTAAT 

4 0 ATTTAAAGGGCTAGTCATAAAATTCCAAAATAAAAAGTTCTrAAATGACTTAAAATAAGAGATAAAATATGCTTTACTGTATAGTA 

AAAATGGAGAAAACGTCTCATGAATAGATGTTCTTTAAGGCTGTGAGTTATTTGATTTAAGCGTGTGTTACCAGGTCTGTGTTCTT 

TTGGTATATAGGACCAAGAAACTACTTTATGGCTTAATGTTTGCTGTACGTATGTCATCTAGATGAGATAATGTATGACAGAGGGC 

TTTATAAAATGATAAAGTAGTGTAGACTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCrGTCGCCCAGGCTGGAGTGCAGTGG 

catgatctcggctcactgcaacctccacctcctgggttcaagcgactctcctgcctcagcctcttgagtggctgcgattacaggca 

4 5 tgtgctgccgtgcccagctaatttttgtatttttagtagagacggggtttccctatgttggccaggctggtctgaaactcctgatc 

tcaggtgatccgcccacctcagcctcccaaagtgctgggattacaggcatgagccaccgtgcctggccgtattcttttttttttaa 
gagcaagatttaggaagattactgcatattcctatagcgtttgttcgattttagattttttcagaatggtttgaaatcacatattc 
tagcttgaactctaaacctggtctgtccagtatggtagccatcagccacatgtggcatttgagcatatgaaatgtggttgagatgt 
gctgtgcaatatacaccagctttcaaacaaaaaggatatatatctccttgataatttttattatgttgattacatgttgaaatgat 
50 aatgttttacatatataggattaactagtaaatattaagatacatttggcctgttcctttttactttttaatgtggctactagaaa 

tttaaaattatatgtggttcaccttatactttgatttcaaagtgctgatttagtctctaaagtctagagtgattgagagctctcag 
agaaaagaagatcagagcttaacagagagttttagagatgaggtgccaccgacagaatccacttacttgaagaaatcccagtctgc 
acctttgccctacttttacagattactgctttcttgaacccacaaagtagagcactgggtagcaagcatttaatatctacaatgta 
cagagcattgaagggggattaaaataagtatcacacaggtccctgcctttagggaaaacatatagtctactggggaagcaagatat 

5 5 gagcacatgagttgttaaatcatggcttgagagatacatagctgttcaatgctcaggtccaagactgttgcaaacagacggttgag 

gcactaaaaaaagtgcttcaaaggaaggaaaggtctccacggcctggaaaggtctccatggcctggaagggtgtcccaccagagga 

atgccttggctgggcactgacgagtgggtagaatttcagtgggcagagagaaagggggcatggccaggtaggaggcagggtagagt 

gggaagaaggaggaaaacatggaaaagcacagaatggttgagaagtcagtgagaagaagagatggattgaactgtgagctgtgagt 

agaatcattctctagtccacttattattgaagctttaatatttgacatcgtctcctataatattatgtatcttgacactcttccga 

6 0 aaattatttaccaagtgtctcaaagtagaggttagggcaggacactttaactttgggtagaataaatgttgcatatctttgattgt 

taggaagttctttaaatggcaaaactgataatattatcttgccagttatgtttatactaacattttgtgtagaaccatgtaacttt 

aaaggcttctcggataagtacattattagtatttcaggcagtagtgctcagcatttgtatattcttcttgcttaaaatgccttcag 

tgttatgtcatttgatctttgctgttggctccattttatagaactggaagccagagaagctaagattgaataattaatggtagagt 

ctggaatttgaacctagctcttaagcttcttccattttactgtgtgaaacacactagttttcattcctgtaagtctgtttcttaag 

6 5 agaagctgattaattttatttctttttaattgaatgataatataaatagggaaaagtatgcatataacatatattcatcttactga 

cgaatttccataaagtgaacacgctgttgtaaccagttcccagattaagacacagcattatcagcgccctagaaatccctcaggct 
tccttccagtaactacttcacccgtggtagccactactctgacttgggaaagcatagatttgctttgcctgtttttgaactttata 
tcaatggagatacagaatgtactattttgtgtctaacttctttcactcgataatatgcacagttaactcatattgtgcatgacacc 
atattgactatggtagttgatttttcattctccatgctatatagtattatattgtgtgactataccactatttattaatttgtata 
70 gtttccagtttggggccattatgagtagcaatgtgaagattctagaacatatcttcaggtgaacaacataattatttgtgttgggc 

atatttaggagttaaatcaggaaagcagtgtaatttttaaatgtcttgtagatgaggctgaaatttgactttgtgacactcttcaa 
gaaaagaagtgaaaacctcaaactgttggtgtcttgaatagtatatcaaaataaatactaaggcagccattatgaaaaggtccaag 
gtagaggaattttaatgcccgaacacattttttcaagggaggatgaaaatagtcaattctcatatagagagaatttgaaagggtta 
ggatgttaaaatactgacgttatatcactcaggtttctcttacagttatattttttttcttcaagagaacttttagcaggtgatag 

7 5 tggaaaactaaggtgtgattggtaccaaaatgaccattgtcccagggtataataagggatgaataactggggagtgtatttactag 
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gaaataagaaaatggggttgggttaaatggcaggaaggtacattccaaaatctataatgcaagctatggttctcaaaattttactg 

AAATTTCCTCTCTCTCTCACTCTTTTGCTTAGCGTAATCTGTAGGCAAAAGAATTTGCATTCTTTTAAAGAAGGCAArTATAAATA 
CCATAACTTGTTTTTAGAAAAAATCTTAGACGTTTATCCAGAGGCAACCTGTCTGAATGAAAATGTAGTTCTAGGATTTGCCAACA 
CAAAAGACTTCAGTGTCTACCTTTAATGCTTATTAACATTAATGGTGATCATTTAAAGGTGTGTGTTTTATGTTTAGACTTATAGG 
5 TGTTGrTGATCTTAAGCAGACTAGGCAGAGAAATCCTTCACATTTTCTGTGCTCTCATTCAGGATGGCCCTAGGCATGTTACATGG 

GAAATGAGAATATGTGAATAAATACTCTCATACTTTCTTGGGCCTCAATGAAAAGAACATTTGTTACCATTTTTAGTCATAAATTA 
AAATT ATTTC AGAG TAGGAAATAT AACATT AAT TT AG AACATGGCTGT CATAG ATG AAACGTTTTACACATGTATTG CTGTGGTAG 
ACATTCCTTGCATTTATTGAAAGCCTCTCCTTTATAAAGTTAGTGAAGTGTGACTACTCTGACCTCCAAATACTGGGTGTATTTGA 

10 CCCTGTCACCCAGGCTGGAGTGCAGTGGTGTGATCTCGGCTCACTGCAGCCTCTGCCTCCTGGGTTCAAACTGTTCTCCTGCCTCA 

GCCTCCCAAGTAGCTGGGACTAAAGGTGCACACCACCATGCCTGGCTAATTTTTTTGTAGAGACTGGGTTTCACCATATTGGCCAG 
GCTGGTCTCGAACTTCTG ACCTCAG ATGTTCAGGC CG CCTTGGCCTCC CAAAG TGCTGGGATTAC AGG CG TGAGCCG CTACGCCCA 
TCCAGAACAACAGGCACTGGGGCCTACTGGAGAGTGGAGAGTGGGAGGAGGGGGAAGAGCAGAAAAAAAAAAACCTATCAGGTACT 
AGGCTTAGTACCTGGATGACAAAATAATCTGTACGACAAACCCCCATGACGCAAGTTACCCATATCACAAATCTGCACATGTAACC 
1 5 CTGAAGGTAAAAGTTAAGTAAATAATAAAATATTTTACATTTATTTAAAAATTCTAAAATGGTTGTATTTTAAAAGTAAAAACAAA 

TTTTGGTTAGGATTTGAGCTTATTCCATTTTTCTTCTAATTTTCCAAATTAAATGTAAAATGAGAGCATCCCAGGTAGGGGGAGGT 
AGGGGAGAAACCAAATAATTTTCAAGTCATATTTGAAGAGCAGGTATGTTCTCTCACGATTTACAGTGCAGGTGCATTTTAATTTA 

actgctttaaatgatgataaaaattgttcaagtagaacaaagcaaagttttagaagtgacttgtaaacagccattcttaatttttt 
cctgttttctctccacttatgtgacttgcatgaatttctgaagcagtcctttcaaatgacactgctccaaacatgtgaattgcatt 
20 catcaacaaaatccagccttttcctttgtaggacaatgtggggtcacggggcaaggggtcttttctttgtctagcctggtgccaaa 

gcaaagactagtcctccctgcgtttggacccagtgacatgtttccatttgtcattgaacactagggggaggaactgtagcctctga 
GGTACCCCCATTTGGTCCTCACCCTCTACCAGAGGATTTGCTGCTTCAGCCTCTTCAGTGCCCCAGGTATTTGATGCAAAGATTAT 

gcacttatgctgccagttatcagggttgtgtgggtgtctttagaggggtctccccttagcatcaggtctcaatgacagaatctaaa 

TAACACAGGTTACTCATCACGAGTTAAAGATTTTTTCCCTTTTCACATTGATGCTTCTGATATACTTTTATACGTTAGCTGATTGT 

2 5 atgtgcgtactttgtggctgcaaagatgcagctggaaagtgtgtgggggttgtctgcttcctctgaggctgctacaggtggtcagg 

tgggggcggctgtgataaaggtacagcacccacttccgccagcttgtcttgtgcgccctgtaacccactgcatgaacccgagtggc 
acttcaaccggattttcttgttggcacttttatctttcactgcttctgacttgcctgttgaggtttatgactaaggttgtgattaa 
aaattccctttttaggtatgaaaagtcttttcaattactttgtgttcctttttttgttttgttttgtttttgttgtgtgtggactt 
tctgggttttgtaaaaatgaatcttaaaaaaatcttaatattatgtaagagttagataaaggttaagtagctaatatattctctca 
30 tcagggcatagaatcaacgtatgttcttggaagattaagtgtgtcaaaatgcattttatgaxggaagcactgtcagttgtttagaa 

taggcatggaaaagcccttttcagaatattgtcataaaatcagacttggaaaggttttcgtttattcagtctgtattcccctatct 

GTCTGTTTAATCTCTG CATATTACTGTC CTTGG AGCACGGAGAAACG TG AGCT AC C CTTGG AGG TTTAT AGTCCCACTGGAAGGGA 
ACTAATGTTTACGCCTGATTATATGATAGGAGCTTTACATGTTCTTATTCAGTCTTTGAGGAAACCTTATAAATAAGATAATAACT 
TTTTCAGAGAAAGAAGCTGGGGTTCTGAGACATTACCCACTTAGGGGCACCCAGAGGAAAGAGCAAGACCTCCAGCTCCATCACCA 
35 GTAATTTCCAGCCTGTGAGCTTCCCTCCACACTCAGTAATTTAAAAAACAACTTGATTTAGGGACATCTAGTAAATATTCTAGAAG 

TTCAGAGGCAGAAAAGCTAGTTTGCAGCTGAAGTACTCAGATTTCCCACTGGCTGAGTGGGAAATCAGACCCGAGCCTTGACAGTG 
GGCAGAATTTGTATAGAGGAGCCAAGAGAAGAAGAGTTTCCACACTGTATAAGCCAAATGATGGAAGGTGTAATAACAAAGGAAGG 
GTGAGCACACAGGTTTAGGAGATGCTGTGTGGGCCAGTCCAGCTGGGAGCCATTACCATTTAACACTTAATGGAGTGCTTACTGTG 

ctaggcactcttctaagttcttcacaccttttaactattcttatcttcacagcaagcctttgcaggagatattatcaagtccctcc 

ACTCCTGGGCTCGAGTGATCCTTTTGCCTTAGCCTCCTGAGTAGCCAGGACTACAGGTGTGTGCCACCATGCCTGGCTAATTTTTT 
TTCCCCATAGAAACAGGAACTCGTTATGTTATCCAGGCTGGTTTTGAACACCTGGCCTCAAGCGATCCTCCGCCTTAGCCTCCCAA 
AGTGCTGGGGTTACAGGTGTGAGCCACTGCACCTGGCCTTCATTGAGGGATGAGGAGACTGAGGCACATAGCAGTTAAGTTGTGGA 
ACTGTGATTCAAAGCATGGCCACCAGGATCCAGAGCCTGAGTTCTTAGCTACTCTGCTGTCTTGTTTTCTCTCTACTGGGCAATGC 
45 AGGTTGCTTGTTAGAGGGGTGATGAGGATTCTCAAATTGCTGGGGATAGCGAGAGGAAGATGAAAATGGCAGGGGTAGTGATAGAA 

AGATCAAAATGGCAGCAGCACGCTGGCCAATTTTACAAGAGGAAACATTAGGAAAGAAGAGAAGAGGGAGTTTTTCTCAGCTAAGC 
AGGATCTGGTCAGTGTAAGTGGGTAGCAAAAGATAGAGGTGAGATGTAACAAATCAAGAGGCCTTGATGAATGACTGGAATTGAAG 
AAGAGGGAATGAGCAAAAATGAATCTAAGATTTGGAGCTTGGTTGGCTGGGAGGATAATTCTGCTATTGCAGAAATCAATGAGGTC 
AATAGACAAGCTCATTTTTCCACAGCAGTAGTGTTGCAGCAAGAAATGAAGGCTTTTGAAGAGCATATGCAGTAGAGATACCATAT 
50 GCAGGAAAAATGGCTCACTGGAGAGTTGAGAATAAAGGAGAGGAGTTCAAGGGAGGGAATGGGGATGATTGGGGGGCTATCTGCAA 

GGAGAGAATTGATGTGCTGGGAACAGACGATTTCTGAGGGAGAGAGAAAAACCCAGGGCCTTAAAAAGTGTCCTTGGTCAAGAAGC 
AGAAGG AG AAAGAGGAGCAGGAAACC AT AAAAG AAACAGGCGAAG CAGG AGAGAG AGG AGAATAAAAAGAGGAAAAAAAAAACT AC 
TGAACAGTG TCAGACACT ACAAAGAAGTCAAGGAGAACAAG AGTG AAAGGGGGACATAAGATTTGACACGGAAGAAGGCCATTTG T 
ACCCTGCACAGTAAGTCTTGGTGACATGAGGAGGTGAAATCCAGTTGCATTAAAGTCTGTGGTATTGCTGAGTTCTTCCTCATGGG 
55 CAAGTCCCTGGACCTTTTCTAAGCACTAAATTTGCAGGTAGTTCAATGTCAAGCAGAGAAGGAAGTTGGTTAACAGCACTTGGTTG 

CATGATACTACGTTTTGTTATAGTGACCTAACTGATCTAACGTGTTTTGTCTTTCAGCGCGTTCGTTCACATAGCTCCCAGTTTTA 
ACATTTCGCCACCTACTGAAGACATCATTTGGGACCAAGCTGATGAGCCCTTGAAGCACAGCAGGTGAGGCAAGGACCTCAGCTTG 
GTCTTTGTTTCATAAGTTTACACAGCTAGCTTACATTCCCACCAGCAGTGTGAAAGTGTTCCCTTTTTACCAGATCCACGCCAGCA 
TCTATTATTTTTTGTTTTTCAGTTATGTCCGTTCTTACAGGAGTAAGATGGTATCTCGTGCACTTTTAATTTGCATTTCCCTAATA 
60 GAGATGTTGAGCATTTTTTCTTATGTTTGTTGGCTATTTGGATGTCTTCTTTTGAGAATTGTCTGTTCATGTCCTTTGCCCAGTTT 

TTGATAGGTTCTTTTTAAATTAGTTTATTAGCTTTTAATATAAACATGAGAAAAACCACATAAATTGTAGCATTCTTTTCAAAATA 
AAACTGCAATCAATACTTGAATGAATCTCCAAGCTCTGAACTTCATAAACAATGTTTTTTCTTTTCTTTTTTTTTCTTTTCCTTTC 

TCCTTTGTCAGGTGCATAGTTTGCAAAGATTTTCTCCCACTCTGTGGGTTGTCTTTTTACTCTGTTGATTTTTTAGTTTAATTAGG 
65 TCCCAACTATTTATTTTTGTTTTTGTTGCATTTGCTTTTGGGTTCTTAGGCATGAACTTTTTGCCTAAGCCAATGTCTAGAAGAGT 

TTTTCCAGTGTTCTAGAGTTTTTATGGTTTCAGGTCTTAGATTTAAGTCTTTGATTCATCTTGAGTTGATTTTTGTATAAAGTGAG 
AGATGAGGATCCAGTTCATTCTTCTACATGTGGCTTGCCAATTATTCCAGCACCATTTATTGAATAGGGTATTCTTTCCTCACTTT 
ATGTTTTTGTTTGCTTTGTCAAAGATCAGTTGGCTGTAAGTATTTGGCTTTATTTCCGGATTCTCTGTTCTGTTCCATTGGTCTAT 
GTGCCTGTTTTTATACCAGCACCATGCTGTTTTGGCAACTATAGCCTTGTAGTATAGTTGGAAATTGGGCAATGTGATGCCTCCAG 
70 ATTTCTTCTTTTTGCTTTTGTTCTATTGGCTATGTGTACCTTTTTTTGGTTCCTTGTGAATTTTAGGATTGTTTTTTCTAGTTCTA 

TGAAGAATGATGATAGTATTTTGATGGGAATTGCATTGAATCTGTAGATTGCTTTTGTCAGTATGGTCATTTTCATAATATTGATT 
CTACTCATCCATGAGCATGAAATATGTTTCCATTTGTTTGTGCCATCGATTATTTCTTTCAGCAGTGTTTTGTAGTTTTCCCTGTA 
GAGATTTTCACCTCCTTGGTTAGGTGTATTCCTAAGTATTTTATTTGTTTATTTAGCAGCTGTTGTAAAAGGGATTTAATTCTTGA 
TTTGATTCTCAGCATGGTCACGGTTGGTGTATAGCAGTGCTACTGATTTGTGTTCATTGATTTTGCCTCCTGAGACCTTACTGATC 
75 TAGGAGCTTTTTGGATGAGTCTTTAGAGTTTCTTAGGTAGTACAACCACTCTGGAAAACAGTGTGGAGATTCCTTAAAGAACTAAA 



367 




WO 03/008583 



PCT/USO 1/5 1291 



agtagaactaccattccatctagcaatcccactattatctacccaaaggaaaagaagtcattatatgaaaaagacacttgcacatg 
catgtttgtagcagcacaattcgcaatttcaaaaatatggaaccagcttaaatacccatcaaccaatgagtggataaagaaaatgt 
ggtatatatacatcatgaaatactactcagccataaaaaggaacaaaataatggcattcacagcaatctggatggaattggagacc 
attatcctaagtgaagtaactcaggaatggaaaaccaaatatagtgtatcataagaatgatataatggactctggagactcagagt 
5 gaagttccactagggaacttatccatgtaaccagaaaccatatgttcccccaaaactattgaaataaaataaaaattaaattaaaa 

ttttaaaagttcacacagctgcccagcgtgtgtcccactcaccggggccatcagcttattctgtgtatttctaagcatcttatgaa 
cacactgattgttataaggaatccaaacaatatagcactgccacacttggggctgctatttgttttagggctcttttattatggaa 
agtccaaccgatatgaaaataacctaaattttctctgacttctcagaaattctcaaaacatcaaaatgtgccctgtcttttgatgc 
tggttaccccttggtgggaatccaggatttccttatttcagtgtcacagctgtgagttgtaaagcatttcattcaccacaatgcta 
10 gttacagttgattttatttaagctgccagatttggaaatgcacctcactatagcattagtttaaaaaatttaggaaggggagaaga 

AATTTGTATGTACAAATGATATTTTTTACTTTTGGACTGTAAGTATGTTTTTTGGTTCTTTATTCTTCCCACCAGTTTTTCTGGGT 
AACTGTAACTTGGTGTATCAACTTTTAGAAAACTCAGAAGACTTAGGAGTATGTAAGCTCTCTCCCTTCCCTTCCCACCCCTCACC 
CCCAGCATAGAATATTGGTAGGTGAAACTTTATTAAATAGAATCTGCACGGAGTAGTCAGACCTTAGCCCCACCTAACCCTGCCAC 
TTGTCTCTGTTACTGTTTTCTGTTGCTATTAGCATCTTCATTCAGAAGGACGAGAGGGGAGAAAAAAATGAAAATGAAGTTAATTT 
15 TGTTCAGCAAAAGTTAAAGTGTCTGGCTGAACTCTGGGTAGCTGGTTTTGGAGTTGTATGGGGTTTCATTTATTCTCCAGGTCTCT 

TAGTCTTCACTTGAAAATAGAAACTAGAGTTCATTTTTCCTGACAAGAATGAACTTAATTATTTACCTAGAATGGTTAGTAATCTG 
TTCTTATTACCAGAAAGCTTTCTTCTGATCTATTTAGTATCTTTTTTCATAAGAGTTTGAATATATTAGCATGTATTCTCAATAGA 
ATCTAATCTTTCATTATTAAAGTTCCTAAATATCTTATATTACTATGTTTTATCATTATGAACATTGACTCTCATTGTTTAGAGTT 
TTGCTTCTCTAATTATCTTGGGTGAAGGACCAGTTTTGTTTTTAATTTCCAGTATGTCATGGATTGATAATTTTATAAAATACAAT 
2 0 AAAAATGATTTACTAGAAAAATGAAATACTAGAAAAATGAAATTTAAAGAAACTAAAAACATAAGCCTGATTAAACATTTATTATT 

CTTATAGTCAACAGACATAAAATTACTCTGGCAAGCTGCTGTAAAAAAATTCTAAAGGTCTACTCTCAGTTTCTGTGCTTATTCTG 
GGACTAGGGCTGGTCTGCAGAGTCCAGTTCGAGTTGCACTGTTGGACAGAATATATACAACTTAGGAGACTGAAGTTCAGTAGATA 
CTAATTTCAGAACATATCCTCAAAGTGGGTTTTTGGGGACTGTCCCCTTCACATTTCTTGCATGTATAAAAGGCAAGTGCAGTTCG 
GGT ACAGTGGTTCATGG CTGTAATCCCAG CACTTTGGG AGGC CAAGGCAGGCAGATCACTTGAG ATC AGGGGTTTGAGG CAAATTT 

25 GGCCAACATGGTGAAACCTCGTCTCTAAAAATACAAAAATTAGCTGGGCATGGTGGTGTGCACCTGTAATCCCAGCTACTCAGGAG 

GCTGAGGCATGAGAATTGCCTGAACCCAGGAGGCAGAGGTTGCAGTAAGCCAAGATCATGGCACTGCACTCTAGCCTGGGCGACAG 
AGCAAGACCCTGTCTTGAAAAAAAAAAAAAAACAAAAAAGGCAAGTGCAGAAAAAAATGCTGTTTACTTAAACTTTTTCTATTTTA 
AAAAAAATTGTAGGACAATGCATAAAATAATATTTAGGTGAATATAGAAAAAGTTGATTGTCTTTCTCCCACTCCTCTGGTTCTTT 
TCCTTTCTCTATACATCATATACATACATACAAACATATACCTTTACATGGAGAAGGGACATTTTTTCTGCTATGAAAATGGCATC 
30 ATAAACAATACTCTGCAACTTTCTTTAATATTTTGTTACAACATTTATCCTTATCAAATATGAATCTAGTGGCTCTTTTTAACAGT 

TGCATAATATCCTATGGTATCGTTGTACCATAGTTTATTCAATTATTCCCCAGCTGATATACCTTCAAGAGCATTCTAGGTTTTTA 
CCATTCCTAACAACACTGCAGTTAAATTCTTGTACATATATTCATGTGTATCTACTTTGATATTTGAAGGATAGATTCCTAAAAAC 
GGAGTCAGTGACTCATGCATGATGTCAGATGATACTCCAAAAAAGTTGCATTGCTGTAGAGTCACACCTGCAAAATATGAGAGTAC 
CTGTTTGCCTCACCCCTGCCAGGTGTTAGGAGTCTTTTTAAGTGTTCTCTCTCTGCGGTGTAAAGTGATCACTAGCTGTTTTAATT 
35 TGAGTTCCCCTGATTGCCAGCAAGAGTGTGCTTCTTTTCATATGTTTAAGGGCCTGCTGGATCTTTCTATTCAATTTGGGGGCAAC 

aaaacttgacagattttattttattaggtcttttgtgtaccaagttttctgtctgtggtacactcagtggttggggtttatattat 
TTGTTCGTTTT AGT AGG GTAGAGGACATGGG AAAAGAACAAAG ATACAGTGTTGAGGGTTTTT TGGTGGGGGGG AG ATGT C TTAGT 
TCTGATTTTCTTTGTCTAACATGTTTTTTTTCTTCAAGATCAGCTTACAGGAAATCCGTCCCTATTTGTGTGTAATGTAAAAAGGG 
CACAGGGTGGGGCATCTTTATAGCTTGGCATAGTGTATATCGTTATTCAAGATTGCTCAAAGACTATGCGTTGCCATGTGTACTTT 
40 TAAAAAATTGAGGTAAGTTCATATAGAATTAACCCTCCTCAAGTGTACAATTCAGTGGCATATAGTACATTTACAGTGCCGTGCGA 

CTGGGACCTCTATCCAGTTCTGAAACATTTTCCTCACCCCAAAGGAAACTCCGTCCCCATTAAGCAGTCACTCCTCATTCCCCTTA 
TCCCTCAACCCCTGGAAACCACTTCTCTGCTTCCTGCGTCTATGGTTTCACCTTTTCTGGATATTTCATATAAATTGAGTCATGCA 
GTATGTGATTTTTTATGTCTGGCTTTTTTCATTTAGCATAACATTTTTGAGGTTCATTTGTATTGTTGTGTGTATCAGTACTTCAT 
TCCTTATTGTGGCTGGATAAAATTTTATTGTATGCTACAATATACAATAATTTGTTTATCCATTTACCAGTTGATATTAGGGTTGT 
45 TTCCACCTTTTGGCTGCTGTGAACAATTGCCCATGTGCACCTAGATGCCAAGTTAAGTCATAGAGAGGCATGAGGGAAGAAGAAAG 

ACAGCTGAAAAGAACCTCCCAGGGAGCATCTTCTGTCTTCTAGAGCCTTCCTCTCTCTGTAGTTGGTCATCTACAGGCTCTTTAGG 
AGGCTGGGTCAGTCGTGGGGCCAGATTTGGGATCTGTTTTCACTGGCTTCAGTATCTTCGTTAAACCAGAGATAGACCCTCCATAT 
CACACCCTCTGGATTTAAAAAGGAATTTACATCCCACCCTCAGGGCACTAGGTCTGCTCTAGCCTCCATGGGTGCAGTGGCCGCAA 
GGAACATTCATGGCTATTCCTCCATGGTTGTTGCCTCTACCTTTAGCATCTGGGTTGGAGCTTGTAGAATGTGGTGATCAGGAGGA 
50 ATTGTGCCCACATAGTACCTGGGCATATGACAGTATAGGCTCATTTCCCATCTCTGCAGCCTTAGTCCAGTTATGTATCTCTCAGT 

TTTCTCCCTGGTAAAATGGCATTACTAATACTTACATCATAGGGTTGTAGAGATAGTTACATGGGATAATGTATAGAGAGCACTGT 
TACAGTACCATGTGGTAGTACTTGATAAATGTTCATTTCTTCTGTTCTCAGTGCTTCTCTGTCCTCTTCTATCTGGTGCCCAGGAC 
ATTACATACTTCACAAGGTAGTATTAAGTTTAAAATGAGTTGATAATGCAGAGGAAGTCTCTTAGCACCATGCCTGCAACGTAAGT 
CAACACTCACTATAGATAGAAAGGTACCTTACCTTGCAGTTAGGATTTCTCATTGGGAAAATGCCATCCAATTGATTACAAGCCGT 
55 CTAAAGTGTTTTAAGTGGTAAAGATTTCACCTGGGTATATTGAGTTGTTCTGCAGCGTGGTGTTTATTACCATAGACACATCGGGC 

TAATTAAGACAGCCATGTTCAGGATAGATGCACTATCACTAAGATCCTGATGTGTGAGTTGGGCATTTCCCATCATGTTAGCACAA 
ATATATTAAAGAAAGTTACTTTTATATCAAAGTGTTTGCATCCCAAAGAAAATACTTGTACAGCCTAAAGTTCTCTTTCTTGTGGA 
AGCTGACAAGAGACTTCTGTCTTGCCCTCCAAAGTGGTTTAGTATCCTATTTTGAGCACTCTTTGGGTGCTGTTATTTAGAAATTC 
TATTTTAGAGCAAATGGGAAGGATTTTATAAAAAAGGGAGAAGCAACTGTCCTCCACCATGCTCTCTCTCAGCTGTGTAACAAGCC 
60 TCTCTGAGGGTGAAGTGGATCCCCATAATGTGGGCCCCATGTGTGAACCTTTTACAAGGTTTTCTTGTTGTAATGGCTGATATAAT 

TAAAGGAGAGAGTTCATGTTTTGTCTGAAATGGAGCATGCCTTGAGTTACAATGTTTTGTTTTTCTCACCAAATATATCCTGACTA 
TAATAGCAAACAGCTTGTATAAGATTTTTACATAAACATTTGAAAAAGCATTCTTGTCTTCACTGAAATTTTGAAAGCCTTTTAAG 
AATATTTGTAGCACTTATGTTTTTAAATGTACAGGTCTAACATGCAGTTGTTTATTTGGTAAATTCATTCCATGAGGGTGCTTTGA 
ATCT ACCTCCAACCTCT CACGGGT CTCCCAGACTT CC C AGG AAC CACTGCTT GACAGCTGGAG AG A CAGCAGGTGAAC CAGG GTCT 
65 CACTGGGAGGGAAAGACGAGGAAACCCCAAAGGGACAGCTTTCTGGAGAAAAATGCCTGGCTGTGAATGCCTCTTCACCTCCATCC 

CAGATACACACTTCCAGGATGTGCAAATTGAGTCAACATCATGTCTGTAGAGGACAACAACATGTCTTTTGTTAGTCTTGACATTT 
CTTTAGCCCTAGGCCTCTCAAGTTTTGGATATGTGATGCTCAAGAAATGCATTTACAATTTGAAAACCTGGTGCTCATTAAGTAAT 
TCTTTTAAAATTTTTTTCTTTTCCTTTTGAAAAATTCAAACCTAGAGAGGAGATGAAAGAATCATATGAAGAACATTTATATACCC 
TTTGTTTATATTTGCCAATTATTAATATTTGTTATTTTGTCTCTGAATTTATAGTTTTGTATGTGTGTTGGCAAGAGGGGTTCATT 
70 TTTTAGAACTATTTAAAAGTAAGTTGCAGACTTACTTTCATGACATTTTTCCCTGAAGACCTCAGCATCATTTCTGAAGAATAAGA 

ACATTTTCCTACGTAACCACAATCCTGTTATAAAGTAAGTCTTAATTGAAAACTTCAGACAGAGGACAAAAGAGTAAAAAAGGCAG 
AGATTGAACAAAGCTGTAATTGAACTTGGAAAGTATAAGGAGAAGAAATATAGGGAGGTAATTAGAACTCCTGTTTGGTTCCTTAA 

AGG AT AAATTTTGT ATAT ACC AGCAAAT CACTCAATG AATGCAG ATTTTCTTCAAAT ATTT ACTTTAT CT AGTCCAAGGAG TTT CT 

CCTGGTGCTCTGAAGTCAGTGTTTTGGCCAGGGTTATAAGCTTTTCAGCCTGTAAATACATTTCTTCAGCATCATCAATCTAAAAC 
75 CTGAGTGACCACATCCTACTTAGACTTGTGGTTAGGAGCAAATTTTCAAGGGATTTTGCTGGTGCCATTACCTTGAGAACATGGGA 
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CCTTCAGTTATTACAGTCAGAAATGTTTACTAATGGGCAGTTAGTGTAAACATGGGAGTCCTTTCCTGACATTTAATTTAGGTTTG 

agtaaaagctgatgtgttagcacactattttgagaaataattttacaggcttggcaaaatgttaagcttgatgtcatcacagactt 

TTG CAGATTTAGGCTT CAGG AGT CAG CG CAAG AAAAAATGCT ACTCTT ATAAAGGCTGAACAG CAGGAACAAAGTT AAGTGG ATGG 
CATGTAGATGCATCACTAATTTGTCTATTTTAAAACAAAGATATACATTTTCTTGATACCAATAGCTTATAGAACATTAAACAAAT 
5 TAAAAGGTTTATTTGGACTGTTTCCCTGAAAGCCTCCTTCTTCGGTAGGATTTAATATTTTGCCAGAAGAATTATGTTTGGGGATT 

T ATTTTTCAAATTTTTTAAAAAAG CT ATTTT C ACT AAG CTTTGGGAGGGGAACCAT ATT AAG CTG T CTGT CTAACT AAG CACATCA 
GGCATCATCATGTCAAGAATGAGAAACTATGTGTTTCCTTTAACAGCAGTGTATGTCATAGAGATGTTTGACCCATGATTTTTCAT 
GAAAAGGTCCATTTTCAGTAAACTCTTGTGCTTACCTAGrGTCTTCAATGTGATAACTGGCTTCCCACTGATCAGGGGTGAGATGC 
ATCACAGAGAGTTTGAAACTACACATTTTGTCTTTTATTTCCTTTTTCTTTTTACTCTTTCAGCCTTCAGTGGCCATGGAGATTTT 
10 TTATTTTAAATTCCAATTTTACATATCAAATTTACAAACrcTGACTTTTAAAATAATTGTTGTACTCTTTTCTGTGAGTGAATTTT 

AAAAAGCATTTAATGTAAAATGCATGTGTAGTTTCTTGTGTATCAAAGCCATGCTTTTCCTTAGATCAGCTTAATCGTCTCCTGTT 
TCCAATTTGTGTTAGAAAGTTCTGTGTGAAATGTGAACTCTAGTTTATATACTTACTAACAGTTAATGCGTGTCCCTTGGGATAAT 
AGCTCTTGAGCTATCTTTGTGGCTGTCTTACGTAGACCATTTGAATCTTTCTCCTTTAATGCCAAGTATCCACTTTTCACGTGTAA 
ATTGGAGATGTCACTACCTGCACTTGGACACCAGTGTGTGCATGTAATGTTGATTGGTGTCATCATGGTTTTTGGCTACTCTGTGA 
15 TAATTTTGTTTTTCAGAGGCAAATTTTGTGAGGCCAAACTTCGGAGATTGGGTCTGTACATCATTCATTCTTTCAGTCAGTAAACA 

TCCATTTAGTGCCTACTCTGTGTCAGTGCTAGTCAAAAAGGAACAGGGCAGGATTGCTGTCCTGGAATCATGTGCACGCATGGTAC 
CCATGAATGGGTACTAACAACACAACAGCCACTTGAATGGCCTGGGAATGGGGCGTGGGGATGGGAAGGGGCTCCACAGATAGGTG 
AATTGGTCTGTAAAAGTCATCGCTGTACAAATGAATCCCAAACCAAACATTGAAAGAATGCACAGTAGATTCCCCCAGTTAGGGCA 
GGGTCATAGAGCATTTTGGGCAAAGAGCCCATACAAGGCCATAGAAGCATGAAACATATGCCACATTGTATGAATTTCAAATAACT 
2 0 TCATATAATGAGAGTTTGGGAACATGGAGAAGGTAGTGGAGGAAGATCAGACTAAAACTGATTATGAAGGACCTTACGTACCATGC 

CAAGGAGGCTGGCCTTCATCCTGTAGTCAGTGGGGAACAACTTCAGGAATCTCAATGCAGAGGTTTCATGATGAAATTTGTGCTTT 
AGAAATATTCTCTTGCAGCACTGTGGAGGTACAGATAAGTAGGAATGGAATCCAAGGCGAGAGGGTCACTCTGCTCCTACAGAAGT 
TCATGGGGCAGTGGCAGTGGGGAGATAAGGAGATGATGGTGCTGAGAGCCAGTTAAGAAATAGAATCCTCAGAACTTGGTAACTGA 
TTGGTTATGAGTATTGAGACTACATGGGTGACTACATGAGTGATCTCATCAGTATATAAGTATATAAGTGCTCAATTAGATCGTGA 
25 GATCAAGGGGCGATATTAATGTAGGAAACAGAGAACAGAGAGAACCAATGATATAAGCCCTAGGAAGTGGACTTTTAAGGAGGAAG 

CAAATAAAAAGAAGCTTTAGAAGGAATGATCTGAGGGTATGAGGAAAACCTGAGGATAGGGTGCTCCACGAACCCAAAGCAGGAAT 
CTGCAGAAGGAGGGAGTAGTCAAGAATGTTGAATACTTCAGAGGGGTCAAGCAAGGGTTCCAGGATGTGTCAACTGGTAGGTTCAG 
TAATCCTAGCAAGAGCAATTAGTGGGTGGTGAAAAATAAGAAATGAGATGGTTCATTTATACTACTCTTTCAAGGAGCTTAGATAC 
TAAGGGAAGGAGAGCAAGAGTTGTCAAGGAACATTTTTTTAATATTCTTTTTCAAGGTTAAAATCTCAAGCAAGTTTACATCCTGG 
30 AGGATAGATATAATCCATTAGACAGGAAGAAGAAGGAGATAACTGATGGAATAATGTCTCTAAGCAGATCTGATGGCACGTAAGCT 

AGAACACATGGCAAGATTAGCTTTGGGCTAGACAAAGGACAACTCAGTTTTTAATAGATGGGAACAAAGGAGGAAAGACTGGGTGT 
GGATATGGATAAGGGATTGTAGGTCTTGAAAGTTGGAAGTTTGAGGGGTGTAGTGTCCATGAAAATAAGTGCTTAGATCTACAGCT 
AGAAGCGTAGTTGACTGATGGCCCAACTGCTGCCCCTCTGCAGCCACCCTTGCATTGTACTAAACTACAAATTGCCACTAGCGTCT 
CCCAGTCATGACCAAGCACAATAGGGGCTCCTATTTCAGGCTCATTCCTGTGGGACACAGGACTTTTCCAGTGGGCCAAATTGGCT 
35 CAAGAACTCCTATTGGCCTGAGCAGACCTTTCTTGGAACTGTGTTGGAATCCAAGACTTCCTAGCCATTCCTTCTTCCTTTCCTCT 

CCATGTCCATAGGTGTGGTTTGAAGGACCTCCCACATTCTGTGGCTTCCTTTCTCAATATATCTTTTGTATTTCTAGTTCTATCTT 
GGTACTTGCTTCTGGGTAGACCCAAACTAACATAAAGAATTTGGTCGAAATGTGTATATTATTAAGGTAATGCTAGCTGCTGTAAA 
AATAACTTCTCAGTTCAACAACATGTACATCATTCAGACAGAAAATTAGTAAGAAATGCAGGACTTGAATTGCATTTTTGGCCAAA 
TGGACCCAAT AGACATGTACAG AATTTTCCATCCAACAG CAGCAGAATGTAAAG TTTTTCTAG AGT ATACAT AGAAC ATTCTCCAG 
40 GATAGACCATATGTTAGGCCACAAAATTTAAGATTGAAATTATGTCTAGTATCATTTCAGATATAACTTCAAACCACAGTGGTATA 

AACTAGACATCAGTGACAGGAGGAATCTTGAAAAATTCACAAATATCTGGAACATAAACAACATGCCCCAGAACAACCAATGGGTC 
AAAGAAGAAATTAAAAGATAAATTTAAAAAATGCCTTGAGACAAATGACAACGGAAACACAATATACCAGAACTGATGGGATATAG 
GAGAAGCAGTTCTGAGAGGAAAGTTTATAGCAATATATGCCTACATTAGAAAAGAAGAAAGATCTCAAATGAATAGTGTGACATTA 
CACCTCAAGGAACTAGAAAAAGAACAAACTAAAACCAGATTAGTAGAAGGAAAGAAATAAAAATCAGAACAAACATAAACTAAATG 

4 5 GATAATAGAAAAGCCACAGGAAGAATCAATAAACTTAAGAGTTGGGTTTTTTTTTAAGTAAAATTGGCAAACCCATAGATAGTCTA 

AC AAAGAAAAAAGAAAACTC AAGT AAAACCAAAAATGAAATTGAAG AAATT ACAACAG ACAC CTCGGGAATAAAAAGGATG AT AAG 
TCCCT ATTACGAACAATTAT ATG CCAACAAATTGGGTGG CCT AGAGGAAAC AGAT AAATTC CTAGGAAAATACAACCTAC C AGGAT 
TGACTCAGGAAGAAATAGAAAGCCTGTAACAGACCAATCACAAATAGATTGGAGAAGTAATGAAAAACCTCTCAACAAAGACAAGC 
CCAGGAACAGATAGCTTCACAGCTGAGTTCTACCAGACATTCAAAGAATTGATACCAGTACTTCTTAAACTCTTCCAAAAAAATAG 

5 0 aactagaaggaatactttcaaacacattttatgaggccaggatcaccctgatacccagccagccaaagacatcacaagaaaagaaa 

ATTTAAACCCAATTTCTCTGATGAATATTGGTGCAAAAAGCCCCAGTAAAATATTAGGAAACCAAATCCAACAACACATCAAAAAG 

attacatgtcatgactaagtgggatttatccctggcatacaaagctggtttaacatctgcagatcaatcagtagtgatacattgca 

TT AACAG AAT G AAAG AT AAAAAT CACAT G AT AAT CT TAATTG AC ACAG AAAAAG C AT TTG ACAAAG T C C AA CAT C CTTT ATTG AG A 

AAAATGCTCAATAGTGTATGTATAGAAGGAAAGCTTCTCTATGTAATAAAGGCCATTTATGAAAAACCCACAGCTAACATTATAAT 
55 ACATGGGGGAAAACTGAAAGTTTTTCCATGAAGGTCTAGTATCAGGCAGGCATGGATGCCCACTTTCACCACTTCTATTCAACATA 

GTACTGGAAGTACCAGCAATAGTAATTAGATAAGGAAAAGAAATTAAAGGCATTGAGGTCAGGAAGAAGTAAAGTTATCTCTATTT 
GCAGATGGTGTGATCCTATATTGTAGGGGGGGAAAAAAGCCCCTGCAGATTCCACACAAAAAAACTGTTAGAACAACGAATGAATT 
CAGTAAAGCTGTGGGGTGCAAAATCAACATGCAAAATCAGTTGCGTTTTTTTTCATACCAATTACAGTCTGTTTGAAAAGAACATG 
AAGAAAATGGTCCCACTTAACAAAGCATCAAAAAGAACAAAATACCTAGGAATAAATTCAACCAATGTGAAAGATGTGTACACTGA 

6 0 AAACTATAAAACATTAATGAAAGAAATTAAGCACAAAAAAATGGAAAGATATCACATGCTCATGGATCAGAAGAATTAATATTGTT 

GAAATGTCCATAGTACCCAAAGCAATATACAGATTCGGTGCAATCTCTATCAAAATTCCAGTGACCTTCTTCACAGAAATAGAAAA 
AATGCTTCTTAAATTTGTACAGAACCATGAAAGACCCTGAATAGCCAAAACAATTATGAAAAAGCAAAACAAAGTTGGAGGTATTA 
TACTTCCTGATTTAAAAATTATATTACAAAGTTATAGTAATAAAGACAGTATTATACAGGCATAAAAACAGACACATAGACCAGTG 
G AACAG AAT AGAG AGTCCAG AAAT AAAT C CACGT ATATATAGT CAACTAATTTTTG AC AAGGG CACC AAGAAG ACACAATGGG AAA 

6 5 AGAATAGTCTCTTTGATAGGATGTTAAGAAAACTGGATTTCCACATGCAAAAGAATGGAATTGGACTGTTATCGTATACCACATAC 

AAAAATCAACTCAAAATTGATAAAAGACCTAAACATAAAAGCAGAAACTATAAAACTCCTACACAGGAACATAGGGGAATAGCTCC 

TGGACATTGGCGTTGGTAGTCAGCTTTTGGATATCACAACAAGAGCTCAGGCCACAAAAGCAAAATTAAATAAATGGGGGCTGGGC 

GCAGTGGCTCACGCCTGTAATCCCGGCACTTTTGGGAGGCTGAGGTAGGGGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCC 

AACATGGTGAAACCCCATCTCTACTAAAAATACAAAAATTAGCTGGGTGTGGTGGCGCACACCTGTAATTCCAGCTACTTGGGAGG 

7 0 CTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCCGAGATTGTAGTGAGCCGAGATGGCGCCACTGCACTCTAGCCTGGAGGACAGA 

G TG AG ACT C CAT CT CAAAAAT AAAATAAAT AAATGGGACTACAC CAAACT AGAAAG TTTCTGT ACAGT AAAGG AAAC AATCAACAA 

AGTGAAGTAGCAGCCTACAGATTGGGAAAAAATTCCAATCAGTATATCCCAATATTCCAATGTACATCAGATATATTGTAAATCAT 
GTATTTGGTAAGGAGTTAGTAGCCAAAATTTATCAGGAACTCATACAACTCAATAGCAAAGAACAAACGAATTACCTGATTTATAA 
AATGGGCAAAAGGCCTGAGTAGACATTTTTCTAAAGAAGACACAAAGATGGCCACAGGCATATGAAAGGGTACACAACATCATATC 
7 5 AGGGAAATGCAAATCAAAACCACTGTGATTTACCTCCTCACAACTGTTAGGATGGCTGTTATCAAAAAGTCAAAAGATAACAAATG 
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ttggtgaggatgtggaggactcttgtccactgttggtgggaatgtagattgggtatagccgttatggaaaacgttatagaggtttc 
taaagaaattaaaaacagaactaccatatatgacccagccattccttttctgggcatatacccaaaggaaatgaaatcaccacctc 
ataaagatgtctgcactcccatgttcactgcagcatgattcacaataactaagatatggaaacaacctaagtgtctgatgatggac 
aaatagagaaagaagtggctgtaagtataccacatttggtttatacaaaatgaatattattcagccctagaaaataatgagagctt 
5 gtcatttgccacaacatgggaaagcccattgtgctaagcgaaatacgccaaagaaagacatattatatgatcttacttatatgtgg 

aaccaaaaaaatttcaaatatgcagagagaatacaacagtggttaccagggatatgggttgtgggcaggaaatggagagatgtagg 
tcagaggatacaaagtagtatgaacaagtatagagatctaatgtgcagtatgaagactataggtatgggattcatgctaagtgaga 
ttttagctgctcttaacataaaaacaaaaatagggtaactgagatgatggatatgttaatttgcttcactacagtaacctttttac 
tatctatattaagcctataacatcacgttgtataccataaatatacgtaataaaaattatttttcaaaataaaaaaatacaagata 
10 acttctcaacatttcactgttctaacacaagtttcttccttattcacatgaggtcttaaatgggtgttgatgaatggtaggtgaca 

ttttcctcctggaaatccttcaggaattcagattccttccatcttgtagtttctccatcttcaccatgtgactcccagagttactg 
tgcttgtttgcatcacatcaagagagggggaaaaacatggcaggttacacatggaaggtttttatggagtaggcctagaaattagc 
atagaaattaggcctagaaattagcataatcactttcacttatatttcgtggtagaactcaatcacatgtcaccaactagctgcaa 
aggaggctggaaaacgtggcccagctgtgcaccaggaagaagacactataagtttcatggaatagtccctgtgggaagtgggagga 
15 cacagctaatgctatgaggcctggatttatcacactgtacgttttatgtgagattttttttttccccaggagcttcaacattgagt 

tcactggtgaagttgctgagaaagcaggtggttgagtttgaaattcagaatttggaggttcaaaactgaatagttttaaaaggaaa 
acttgggcaagtctccgttggaaaatgtcttttcagtgtttcggtacattttggggttgatatgagaagggcatagtcacaacata 
tgtcactctgtgtgttgctggttttgggtcctgcacctggacaaccaaacaggactggccccttcgttcctgcttcacgttggacc 
cttcagtcggagatagtatgacttacagagggagagatgttttcaaaccctgtgaaaccacccattgttcagatgaaccatttatc 
20 ttgcacttttctctaatacaaatgaatgaaccttgctgcttctagctagtacccttattcacctgctcttctggtggtatgcaatg 

ctcattacattttttgcttttgcaaatttgtctcattgtgtttcctttgcttaaagttggctgttttcttcttccctcttctcttc 
ccttaaatcattgtcaatccaaatcctggacaacctgtcctctcaggcccaactcaaatgccatctcctctgtcattctccccatt 
taccacagttgagtgcctcctgtcttcctgacactctttgggtctcagtttcaccactcaggtggcccatggctgccttgatactt 
ctgtatgagtctttcacctactagatttaaaacttgatgatagaactgtgacttcctagtacttacttgctcttagcacaatgtct 
25 tacacacagtacatttttagtaaacaattgttgagtgaaaatgaataaatattgcttattgtggagcagatagaatgaagttcagt 

ttggagaatcagtcttgtgtggccacagatcacatgaggaatgtaaaaattaaataaataaaacaagcctaagataatgtgttaga 
aggggagaaaggcctgtaccgattttttgcatctctaatgatcatagagatatgatttgtattatttatgtgggctagaaaagggg 
atctctattagggctctgaagtttgtgaaggctccagccacccatctgatgttgaaaaagtcaattgattgagaacccactgtatt 
tacaatcttgacttattttggagcgttaatggaggcaaactgagatttgggttggttggttgtagggagtataagttatatcaatg 
30 ctcaggggagtagttttgagtttgaaacattacaataacttcttcaggcttttaagatgtacataaaatacttgtaagtggatgat 

aatgaattgacaagagacctctttatacagctagaatatatcaagttgttacttttctacaaatctccttatagattgggttttgc 
tggtactgtttttatggttgtagttgtttattgtaggataaaagtccaagaggaaatgtctcttaaatataaaatgtatattctaa 
atataatatatagatactatgtataagctatttttctgctctaggtcctttttattttcttaaagccaaacatattgtgtgtgatt 
caaacaggtagagagcaattaatttaaaagtggcctaaaacccaccttcctctactacctttgaggggcattataccattatatga 
35 tccaggatttatatagcagattattttatcactactcccttagagcaaccaatcaatcagcttcattttattaggatgctttaata 

tacccattttaaaaatgtttatttaatatttttaagtaatttttgaaaagatctaggaagattcacatactcattttttcatgaac 
aaattatgctgtatacttaattgagtctgtctgtagggatcatttatttctattcatcaactctttaccaagcttcatactagata 
ttgagatgatagtctattgattttgtttctctctctcatgtttttctagtatgtcttatcttttggggtttatttctggccctgga 
gatcattcttttatgtcagttctcagctagttgtgatttgttgctaaattacctgcattcaagtttttataaatgaatgtagatat 
4 0 tttgaaaactatttcttttaggatactaaacagtaagacaaagatacactgcacaattgtgtacaaaaggtcttttggaatatgac 

ttctttgttaaaagcaatttgtgccatgatagtttaaaaaaaatagttcggcaatgatgttttcatttatgactatgtacatactg 
catttgagcagagagaagttttttattatgactaaggcctctgtgtaaccaacttcaggtcaaatatgaaatatatggtgtaacaa 
gtgctgtgttttctctttaaaatacacttggattcttccacgaggtatattaaaaatgctttgacatcattatttcatcttgagtt 
accctttcattcactagcttggttggagaaaattaactcttcaatacatgatacagaaaatctgttgatgcagcctccctccagtt 
4 5 cttagtatttaatttcatgagggacatagcacttttccccatgtaattacagattggtagagttgagcaagaccttaaacatcctg 

aagtttaacacccatcaaatgcagatacctcttctaaggtatcctaatttctatatcgaaaataattctaattatcagtttacttg 
gcaaatctgccataataaagtctttttcaaagttatctatgcccagttcccctcaatatttctcataatattagttccacagtcat 
tctgatctcactcctttttgctttctccagtttatcagaaagttccttaaaaggtagtggacaaattatagaagtacctccctttt 

T TT TT TG AGG C AAGA T T TC ACT CCT G T CATC C A G GTT G GA GT ACAA T GG CGC AAT C TTG G C TC A C TGCA C CCTTCAC C TCCCAGGC 
50 TCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGTCTACAGTTGCATACCACCATGCCTAGCTAATTTGTGTATGTCTTGT 

AGAGACGAGTTTTGCCATGTTACCCAAGCTGGTCTTGAACTCCTTACCTCAAGTGGTCCGCCTGCTTTGGCCTCCCAAAGTGCTGG 
GATTATAGGCGTGAGCCACTGCACCTGGCCCTAAAGCTACTCTTTCTGAGCAGTTTGAGAGGGACTGTGGCTTATCTGGCCTTGAG 
AACAGTGTCTTTATTAATGCAGCCTAAGAGTACATTTTTGCAAACCCATCACACTGCCTGTATTGAATCAAGAGGCTGCTGGACCT 
CCATGTACTGACCATACAGGACCTCACATTTGAGCCTAGTAAACTTGACTATATTCATTTTGGTCTATTTTTAACCTTGTGAGAAC 
55 TTTTGTAATCCTGTTTCTGGCATCCCTGGTGTTGTGTTTTTGTACCAATACAGCTTCTGGATCATTGTCTCAATCATTGATAAAAA 

TGGGCAAATACAGACTTTCTGTCCAGAGTGATAATCATATCCATTACTTTTGCTTTAGATAAGAGTGTTGCTGTTGATCATCTTTG 
CCTGGGAAGTTGAATGATAAAGCCAGAAGAAAGCATGCTTTCTGATCATTGTAAGTTTTACTTTTAAGGAAAGAGACTAAAAAAAT 
TTAGCAGGAAATTTAAATTTTATTAATATCATCTCATATACTTTAGAAGATCTAAAACTGTTAAAAGAAACAAAATGGTTTACACT 
GGAGCCTGGTTATAACCTTTCTTTGGTAGCCCATAGCTGTGGGGCCCATAGCTTTGGGGCCCAAAGCTCTCTTTGATTTGAGTCAG 
60 AGACCTTCCCATGTGCCCAGGAATTTTGATTATGGCAGGTGATATTATCAAGTCTTCATCAGATTTGGCTGGAGGGAAAAGCTGTC 

TGTCACCAAGTTGTGTGAATCTTTGTATTGCTAAAAAGGATACCCGGGCAGTCTTAAAACTGGTGCCTTATGTTATTTGAACTTTA 
AAATATTGTGATGTTCATGTTTGCTCAGGCTGGCTACTCCAGTTTTGTTACAACATAGTGCTGCTCAGACCATGGTTGAAAGTTTG 
ATGCTAAAAAGCACAGTGTATTTGAGCATAGTCAATTCTAAAAAAAATTTTGTTTTCTTTCTTCCTTCCTTCTCCTTTCCTTTCTT 
CTTTCTGTCTTGAAATCTGTGGATTGAACTTTCCCACCCCTGGAAAAACAACTCAGAAAGTATATCATGTGTCATCACTATCATCT 

6 5 tccttttatcagtgcaggtttatagaaagtgttctcatatcatcctgaatcatttctacaaactataaaacaaaattaactttcca 

ttacaatcctaacaattgtaataaatcctcctattagaagcttttacttccatcctgtgaagtatatcatgctgaggggaaagttg 
catcttcattagtcacccatgacttactccaggtgttaccctctaagttagaaagagagagggcaaaataccctggtgacacatac 

GTTTTTTAAGGGAAAAAATTCTGAAAGCAAAAGGGTTCTCrCTTTTTTTAATATGACTAGCAAAAGAGTGTTGATTAAGATGTGTC 
AAGCAGGTGCTGGGTATGTGCTAAACTAATGGTTTTCAGAGTACTGAGTGGCTATTTTTAAATGTTTCTATATCATTCTCAGTTAA 
70 GCTGCTGGATGAAAAGTACAAAAGGCTAAAAATATTTACAGTTTCAGTAATGTCTGTTTTAAAAGAAACCATCCGCGTCTATGGCC 

ACACCACCCTGAACGTGCCTGATCTTGTCTAAAAGAAACCATCCTGTGTGATTTTTCTTTATTTCCATTTGAAGGAAAAGAATATT 
ATGGCTTACAGAGAAGTGGTTGAAAGCAGTTTGTTCAACACTGAGGTTTTTAGGAAAAAATGGCCATCAAAAGGACAGTAAGTTGG 
G TT ACAAATCATC AGG ATT AAAAAAAAAAAGTTGATT ATT ATT C CTT GT ACT AT ATT ATT ATT ACT AT TTTTGT ATT ATT AACTGT 
AGTTCCAACTGAAAATAGTATTATCTTTGAAACTTTTTGTATGGAGTTAGGAGACAAGTTGCTGGTATCAGATTACTTGGGCCTAT 
75 atctcagctctatcccttggatatgtgatcctggataaattgtttaacctctttgtgcctcagtgtacccatctgtaaaacagaat 
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AAT AAT AG TG CCTTC CT GCT AAGGT TG T TG TGAT T AAATG AGATG ATG CT C TGC CT AAC ATG GT AAG T ACTCAGT AAATGTTTG TT 
ATGCTTATTTTTTTCATTTAAAAAAATTTTTGGTTAAATGAACACATTTATTCTCTTAACCATTTTTGAGTATATAACTCAGTAAT 

attagctatatttacattgtagtgtaacaaatctttagaatttttcatctggcaaaactgaaatgtttattatgttttaaaagctc 

ATTTTTCTTCAGAGTCAGTTACACAGCTGTGTGGACGTAACACAGGAATGCAAGCACCATTGGGGCAGGGAGTTTAGACTCTTCTG 
5 TTCACTGCTGTATCACAAGTGCCACAATCAGCATCTGGCCCATAACAGGGCTCAATCAATATCTGTCGAATGAATGAATGAATGAA 

TGAATGAACAGTGAGGCTTCATTTGACAAACTACATGTGTGTTTGAAAATTATTTCTTAAATGGTAAATCCATTTTTATGAGTGAT 
TTTAAGTATACATGGAAAGTTGACTCCTTTCGGAGGGTGAAGTGATrTCTAAAACAACTGTTTTGTAATTATTTAGCAGTTCTGGC 
TTTGGTAGGTCAACTTTTCTTAAACTGGAAAAAAAAATAGTATTCTTAGTGTAGATTGCAAAAGGAAAGAGGATATGTTAGATGAT 
TTGCCCAAAATTTAAACAGGATTCGCTTTTTAAATTCAAGCCTTTTTGCTTTCATTCAGATCTGGTCACCAGACTTACTTTTTCCT 
10 TAAGGCATATATGAATCATCTTGTTCTTTCATTCAGAAATCAAAAGTTCAGGCCTAGATCAGTATTTACCAAAACTGGTGGAACAC 

GTGGGTGGGGAGAAAGGAAGAAATAACCTATCTCCCATTTAAAAACCTACCACCTATTAAATAAACGGCAGTCTTGTTCTGTGGAG 
TATTCATTTGGGTTATCTATTCTGATGAACAAATACAAATTCTTGGTAGGGTTTTCTTGCTTCTGGATAAAATGCTTAGTGTTGCT 
TTTTGTTGTTCAATCTTAGGTTTTGTTTCATTTTGTTTTTCAGGGTCTCACTCTGTCAACCAGGCTAGAGTGCAGTAGCGCAATCA 
15 TGGTTCGTGGCAGCCTCAGCAGCTCCCTGGGCTCAGGTGATTCCCCCACGTCAGCCTCTCGAGTAGTTGAGACTATAGGCACGCAC 

CACCACACCCTGCTAATTTTTGTGTTTGTAGTAGAGATGGGAGTCTCACCATGTTGCTCAGGCTGGTCTCGAACTCCTGGACTCGA 
GTGATTTGCCCACTTTGGCCTCCCAAAGTGCTGGCATTACAGGCATGAGCCACTGCGCCTGGCCTGTTTTTATGATATGTATTGAA 
ATGCTCCAATAGCATTTTATTTTTATTTAAACATTGCTGTTAGGTAGTTGGCACAAAATGTGTCTTATGCCAAAGTTTACTTCCTT 
CTACCAAGGAAAGGGGACTCTGTCTCCTGGACTTTGCAGTTATGGGAGGAAGATGACAGGAAGCTACATCATCTGCCAGGATTTTT 
20 ATGGGGCCACATCACATACAGTGCCTGTCTGTAACTAAGAGCAAGAGCACATCTCTCCTTTCAGCTGATGTTTAGCAAACCCTCAC 

TCTGCTCCCATGGCAAAGACAGTCACTCATCTTCCAAATTGTGGTATCTTGAGTCATTTCCATTATGACTTGTCTTCTGAAAAGTG 
ATAAAGGAAAATCATCTTACCTAGTCATTTTTTCCCATTCTACAAGACAAAGTTTATCTCTGAATCAAAGAGCATAAATCTCTGTT 
GCCTCTCTGAGATAATAAAATATTTTTATATTTAAATTTTCTGTTAACAGGAAAATGTATAAAACCTTCCCAAATTTTTAACTCCT 
TCTTTTGATTCTATACCTACATAGGTTTTTATTTGGATTTGAAACCAAATAAAAGACCGTTTCATGGTCTGGGCCCTTGGGACAGG 
25 GTAGTAGTGAAGCAGCCAGTTCATTTATTCTTCATCTGCCCTGCCATGGCTTCCTGTTGCACTAAGAATCCAGCCTCCTCCCCGGA 

GTTGGTGGGAGTCTGCTGACCTGGCCCCAGCCAGGCTCTCTGGCCTCATGCAGCCATTTTCCCTTCATTGACCCCATACCACCACT 
GTGACCAGGTGCACCAGGCTCTTCCTGAGGCTGCTTTTCTCCCTGAAATGCCCACCCCACCTCCCACTTTTCATTTTTCTAACTCT 
CGTTCATCCTTCACTTGCATTTTAACATCACATCCTCTGAGAAGCCTTCCCTGATCTCCACCCTTAATGAGCACCACCCAGTTGTC 
CATACTTTGCTTTCTCCTTTCTTTCCCAGCCCTTATTAGAATTTTAATTTCATATTTGGCCATACATTTGTTTCTTTAATAGTTTT 
30 CTCTCCCATTAGTCTATGAGCCCATTAGGGATCACGGCTATTTTGTCTGCTGTATGTAATATCCACTTCCTAGCAAGCAGGACACA 

ctcaaggaagagttattgaataataatttaaaaatattttttattaaatgaaaaatataaatatccaattctaagaatgtgcaatt 

CTGTCAGGAGTGTTAAGTACTGAAAAAACGACAGCAGATTAGTTAATTGGTTGATTTCACAAACATCTGTAGATTGTTGACAGTGC 
ACTATGATGTGCTGTTCTAGGTGCTGAGTACATGTGGACGGGTTGTTGCCTGGCTTTGCAGAGGTCTCACCTTGGGGAGATAGCAA 
AG AG ACACAATG AGG AATAAAATT AGTG CC TTTCTCTC AAGG AG C ATATGT ATTC ATTCATG TAACAAACATTTGTTGAGCACCTA 
35 TGATATACTCTAAGCTAGAAGACACTTGAATGTGATGAGTATAACATATAAGAGAGTAAAATTAATCTCCAAGAAAGATACAGAAT 

GCTGTAGGGATGAAGATTAAGAAATGCTGTCTGATTAGGGACATCAGAGAGCATCCTGGATAAAGCAGAGACCGAAGTGCTACTTG 
AAGAATGGGTTCAACTTTGACAGCTGAAGCTATGAGGGAGGAAATTCTAGGCATGGGAACCACTTGGGTAAAGGCATGGAGATGGG 
AAGACATTCCAGGGATAGCTATTAACCCTTTTTAACTGAAGCATAGGGTGGATGATGGTGAATAAGAAGAAATTAGACTAAAAAAG 
TAGGTAGAGGCTATACTTTAGGGGAGTGAAGAATTCCTCTAAGTTTAGAAAAAGTTGATTTTAATTACCTTAAATAAGGCAGTAAT 

4 0 ggtactaatattgctgtttggtagcccttaggaaaatgatacttgtgacttggtacagtggctcacacctgcaattccagcacttt 

gggagattgaggtgggaggattgcttgaggccaggagttcaagaccagcctgggcaacatagcaagaccccatctcaaaaaaaaaa 

ATAACTGTACATGGTGGTGCATGCCTGTAGTCCCAGCTACTAAGGAGGTTGAAACAGGAGGATCACTTGAGCCCAGGAGTTAGAGA 
ttgcaatgagctatgatgaccactgcactccagcctgggtaagacaccatctctacaaaaaaaaaaaaaagaagaagaagaaagaa 
attgatacttgtttaaatatattacatgtcaaatgtactacaacagtcctctccaaatgagaatataaagagcttcatccttgtaa 
4 5 actgcagtcatgttctcgttatagtggtagttagtatgcaggtcaataatttatatgtggtctttagctttgtctttttcattaaa 

CAGTAAAAACGGTAACCTGACATTTGAAGGTTTTTTTTTCACATTTGTAATATCAAAAACTTGATTCGTAACAAGTATCGTAAATT 
TACAAGTATGTTTTTCATGCATATTTTAAGAAAATTTTCATAGGACTTTAACGTCAGGTTTCTTTTGAATACTTCCACATGCTCTA 

cctaacaattttagtgtaaagtttcattttccttatcaaattctatgtaagtgagacattggtgttttagccaaggtaccctgctt 
tatggagtatctgtgttcctagaaaatttgttttgaaatatgattttgtaaatcagattgtattgtaatatacttggtgacctttt 
50 gcttcaaatcaccttaaaataaattcatttatattatctaattcatattttataaatcctaatttttatatgtactcatttttctt 

gaattgggggtaattctacaaacaataaacaaggtaaatgatttttttttgccagtttgtactaagagaacatgttattttgtttc 
gggtgaatgtatgtatcttaatacactgtactacattagacatcaatagggaggaatgtaacgcatttttcttttgtatggaaatc 
tgttgaaacctatcttaaagagttttgagcagaaattgaaggatgagcctgaggttttctgattagttggagaatattgttttcag 
tagacaacagtaagaataaaagtggaaaaattgtatttaaaattgatgttttataactttcagaagttgatgtctccattttacac 
55 attatacttataaaagtacagtaatcaactctgctttataactgttttgtgaagattatttaaaggtcaagggagtgtagtagagg 

cacagaaaaacagaataaaattggaatcctagagtttatgtgcatttaggttaattttgacttagtggctcctggctctcaccaat 
ctgggttgagtgaaggacccactgttcattgtgttccagcagtagtcactcagacccagcttgccacgttatcagtccaacttaac 
ttctgccacgtcccactcctcctcccttgai*agcttctcttgctgacatcctttccacccctttgtgctgcattcctctggcactg 
ccagcctcctgtcatggaatgagggtctgggccaggagacctttggagaaaattcctggagagcaagttttcatagatttttgtcc 
6 0 aattttttctgtttccaccctgttacaaatattttaatccaaatatgaaaaatctttaaattcagacttctcttgtttcaaattca 

gacttctcttgtttcaaattcagattatttctgatcacctcatagctagttcttgaagttcatcttagcaggaacagagctaacta 
aactactgaatgatgtaaatgaacatataaaggctatgtttacctacttaagaaattgcttttagccagtttagaaatgtctgctt 
actcttttgtttttaaatttaaaaaattcttcagagatgggatctcgttctgtcaaccaggccggagtgcagtgccaccgtcacag 

TTCACTGGCTACCTCAGCCTCTGGAGTAGCTGGGACTACAGGCACGCACCACAACACCTGGATAATTTTTTTAAATTTTCTTGTTA 
65 GAAACAGAGTCTCrCTATGTTGCCCTGACTGGTCTTGAACTCCTGGCCTCAAGTGATCCTCCTGCCTTGGCCTCCAAAAGTACTGT 

GATTACAAGTGTGAGCCACTGAGCCTGGTTGAAATGTCCACTTACTTTTAAAAATGAATTGTATTTTAAGGAAGAGTTTGCAATGC 

ATTGCAGTGGCATGATCTCAGCTGACTGTAACCTCTGCCTCCCAGGTTCAAGCGATATTCTCCCACTTCAGCCTCCCAAGTAGCTG 
GGATTACAGGCACCTGCCACCACACCCGGCTAATTTTTTGTGTGTTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAAGCTGGT 
70 CTCGAACTCCTGACCTCAGGTGATCTGCCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCACACCTGGCTAAA 

GCCTATTTTTAAAGCATAATTTATATTAGGTATTGTTAATCCTTCACGGTTCTTGTTTGGTTAATTTCAGCAGCTTAAGGAAGATC 
ACTTGGAGCTAGAAAGGCCCATGAGGGTGATGATGGCTCAGAGGGGGCAATAGAAGCAGCTTTTAGGGAGGAGTCAAGTGCAGTAG 

gtaaacatgggatgtgtcagatatgataccagccagtggtccccatagcacaggcagcaagtgtgaggcacagcacagagcacatg 

TACACGAGTATTTGTGTGCGTGTGTGCGCATGTGTGCGCGTGTGAAGGGGGGAGGGGGTGGTTGCTGTCAGGTGAGCAATATACCC 
75 AAATGG AGACCCCAGAAGCAG CTG ATACT AATCCAT CCAAGTAGGCAGCAGTGT CTG TCCATGAGAATGTTGGG CCCAG CCATT AT 
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ccaaggattctagaccagattctggagagatcacagcagagtttctgcttgacttcactgagcttcagtgtttgaatctgtaaaat 
GGAAGCAGTAATAGTAATTACCTCAAGGGGTTATTTTGATGGCTAATTGAAAACATGTATGCGAAGCCCTTGAATACCATCTGGTA 
CATAGTAAGTATTTAGTAAATGTTAGCTATTACTGTATTACATGAAATTGGGAAGACAGTATTTCTTTTTAAATGTCCTATAAATA 
ACCGGGTGCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCCAGGCAGGCGGATTGCTTGAGGTCAGGAGTTCAAGATCA 
5 GCCTGGCCAACATGGTGAAACCCTGTCCCTACTAAAATTGCAAAAATTAGCCGGGTGTGGTGGCACATGCCTGTTATCCCAGCTAC 

T CAGGAGGCTG AGGCATG AG AATCATTTG AACCCAGGAGATGG AGGTTGCAGTGAG CTG AGATCATGCCACTG CACTCCAG CCTGG 
GCAACAGAGCGAGACTCTGTCTCCCAAAAATAAAAAATAAAAAATGAATGTCCTATGACTGAGGTTTATTGCTCCTCAATTGAGCT 
ATTCCAATCAATGAAATTTTACTACATAAAGGTAGATGCCTTCTAATGGTTTTCTTCCCACAGGGATGGTGGGGTGAGATGGGGAA 
CTGTTCAGGTAGTAGACCTGTTCATGAGGAAAAAAACTATTTAAATGCTGAGAAAAGGATGCTAGCTTTTTTGGATCCATCATCAT 
10 TTTTGCCAAATTCATAGAATTTTTGGCCAGTGGTGTCAAACTTTAAAATTCATAGGAAAAAGAGATTCAGTAATTACTCTGTAATA 

TTAGGGAGGGTGTGGAAATAAGGAATGAACGTTATGTAAAGACCATAATGCTAGTCAGAGAATGTTCCAATGGAAAACTGATGTTT 
CCTTCTGCCACCAGGACAAAACTTTTGTGATCTAAAGGCAAAACAATAACAAAAACAGCAACAGCAACAAAAACCAGCCTAACAGT 
CCCAAGTGGTCTTCACTGTCATGATTATTAAGCATTTTCTCCAAAGTCTGAACTACAGTTTGTTGAGGTTTCATTGAAAATGATAC 
T AAAACAAATTTGCTT AAAAGTAAAATGG AGTTATTGG CAT CACAAAGAT CATAGT C AC CTT CTTAAG AATTG CATAACCTTT AAT 
15 GACTGTAAAGGATTTTTAAAGACGATCCTTGCGACTAGTTATTAATACATTTTTTTGAGGCTGTGGAAATCAGATAATTTGGGCCG 

GGCACATTGGCTCACGCCTGTAATCCCAGCATTTTGGGAGGCTGAGGCGGGCGGAGCACCTGAAGTTGGGAGTTCAAGACCAGCCT 
GACCAACATGGAGAAACCTTGTCTCTACTAAAAAAAAAAAAAAAAAAAAAAAAAAATTAGCCGGGCATGGTGGTGTATCCCTGTAA 
TCCAAGCGACTCGGGAGGCTGAGACAGGAGAATCGCTTGAACTCGGGAGGCGGAGGTTGCAGTGAGCCAAGATCACGCCATTGCAC 
TCCAGTCTGGGCAACAAGAGCTAAACTCCGCCTCAAAAAAAAAAAGAAATCAGATAATTTGCCCAAAGTCAACAGCCCAAAGTCAA 

20 caactcctgaattttttgatcacattatctttcaagtttagttagaacctgaaagttaactgtccttcacttaggtagatcataaa 

TAATGCACTGGTCACATTGTGTAGATATTAAGTTACACTTTGGTAGATGGATTTTTAGATATTGAAAATGATAGATTGGTACAACT 
GCTTTGAAAGTTTGGCAGCTTCTTATAAAGCTCAAGATAGGCTTAACGTACAATTCAGCAACTACGCATCTAGATGTTTACCCAAA 
TGAGTTGAAAATTTATGTCTGCAGAACAACCTGCATGCGAATCTTGATAGCAGCTTTATTTATAACTGTCAAAAACTGGAAGCAAC 
TAAGGGATCCTTCATTAGATGAATTGATAAACTGTGGTACATCCAGATAATGGAATATTATTCAGCACTAAAAAGAAATGAGCAAT 
25 GAAGCCACAGAAAGACACAAAGGAACCTTAAATGCATATTGCTAAGTGAAAGAAGCCAGTCTGGAAAGGCTACATACTGTACGATT 

TAAACTATAGAAAAGGCAAAAGTCAAAACCATAGAGACAGTAAAAAGATCAGTGGTTGCTAGTTCAGGGAAGAGGGGACAGGATGA 
ACAGGTGGAGCACAGTGGATTTTAAGGGCTGTGACACTATTCTGTATGATATTGTAATGGTGGATAGATAGGTGTGTCAAAACCCA 
TACAACTGTGTAACATAAAGAGTGAACTCTTATGTAAACTATATTGACTGTTATGACTAGTTAATCCTATATCATCATTGGCTCAT 
TAATTATAACAGATGTACCATACTTGTGCAAGATGGTTAATAACAGGGGAAACGGGGAAGAGGGAACTTTTGGCTTAGTTTTTCTA 
3 0 TAAACCTAAAACTGCTCTAAAAAATAGTCTACTAATAAAAAAAAAAAAAGAAAATCAGGATAGATTGTAGCTTAGAAATAAAAAAA 

CAATACTCCAAGACAAAACAAAACAAAAGCCTTGTATAATGTCTTTCATATAATATTCCCCACCTTATTTCTCTAGTTGTTTTTTA 

GGCATACATTTCAGATTGTGAGCAGAGATGCCCACCATGTGACTGGCAGGTGTCCCTCTCCCTAGCCACACCCTGTCCCTCTTTTC 
CACCTACCCTAGCATTAGTTGTCTCCTACCTTGCTTTTGACAACAGACAGGGTGAAAATGTGGGCTTGTGGCCATTGTGCTAAATG 
35 TTTTATTTCTATGTATTTTTTAATCCTTACAGCAGTTCCCATTTTGTAGATGAGGAAATGAGAGCACTGGAAGAGAGGAAATTCCT 

ACCCTTGCAGTCTGACTCCATTCTGATCCTCTATCAGGCTAATGTGAACACACGTGACTCTCTGTCCCAGCCTGCCCCCTGTTGAG 
TAGGTGGGAGGGGGAGCCATTTGGAGGATTTGGTCCCAGTCCAGGTGCTATTTAAGTGAGCGGTTGATTTTAGCTGTGGTGAATAC 
CAC CACCCTACAGGCTAGTGTCTGCC ATTG AG AAGTATC ATCTCATCATTTT CAATCTATTAAG TG AT ACATTAT CACATT ATTAT 
TATACATATATATTATTATATATTATCTGGAAACCATATAACTATAATTTTAGTCAACTCTTTTTTTTTTTTTTTTGAGTTGGAGT 
40 CTCGCTCTGTCACCCAGGCTGGAGTGCAGTGGGGCGATCTCGGCTCACTGCAACCTCTGCCTCCCAAGTTCAAGCGATTCTCCTGC 

CTCAGCCTCCCAAGTAGCTGGAGACTACAGGCGCACGCCACCACGCCTGGCTAATTTTTTCTATACTTTTAGTCAACTCTTAATTT 
CTAGCCTCATATTGACAAGTGATAGGGTTCAAAAGTAATATCTGTTGGCTTTGGAAATAATATTATATTTAGTATTATATTTAATG 
GAAGTTAGCAGATTTAGCTTCTTAATAATGTTTGGCTGGAGGCAGTATTAACCTTTGGTTGCTGTCTTGTGGCCTGCAGATGTTTG 
T AATG CAAG AGAT AGGAAT TT GG T C C CT AGGAGG G T AAAG CT AAGG TT CA C TCT AAG AAAG C CAC AAAG C AGACAG T C T AC ATG TT 
45 GAGGATTAAATGTTGATTTTACGTGGGTCATCATTTTTAAAGTCCATTTGCCTTCTTATTTTGTGATGAATATTTAAGATTTTGAA 

GTACATCTCCTCTTATTTGCTTTGTAGTTCTTATGAGGAAGAATTCCCATTATAGTGGGGCTGAGGAGATAACCATTATTTTTCGT 
TATGCTTGTTTTCTTAATATCGTAAAGCAGACAATAGCAGGATATTTAATGAAATACATCATGAATTTAATCCTAGACCAAAGCAA 
AGT AT TT T CAAG T ATTT TT CATTT T CA C AT AAAT T AT AT T AAAATT CAT AT TT AAG TT AAAATT TT T G AGACAG TTT AC TTG AAAC 
ATAGTAGCATTCTTCACTGATGTTAGAATTACTTTATAAGTTATTTTGCATTTCTTAGGAGGCAAAATAGGTTTTCAAAAGGATTA 
50 ACATGTGTTAAACTTTTTGATATTTCATTAAAAAAGATAGTATTGGAAAAATGCAGTATTTTTTCATTTACTTCCAAATGTTTTGT 

ttttaatgcttaattcaaataataaaatatatctgtttttgtattttctgtaacaatatagaagtagttctcagatttctttttct 

ataagatgaatttttagatctttattttacttggcaagtctaaaatagtggtggttctggggttgattcatgtgttcgtttttcct 

ACTGTTTGGCTAATTCTTGTATGTGGTTTTAATTTTTTTAATAGCAAATATATATTTCTGTATGTGAATAGTCAGCGTGTGTGTGT 
55 GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTCCCCCCCCCTTACTATGGAGATCATGCATGTCAGTGCTGAGCTTGGG 

GAAAACAGAAAAACAAACGTGACCTTTGATCCCTTCAGAGATAACATAATCTCTTAGTCATATAAAGATAAGGTCCATCTCTTAGT 
C ATATAGACG AGATTTAT AT CTT AGTCATGTATGGC TAT AT AC AT AAATATGTGCATATTG CCAG AGAT T ATT AAAGCATGTACAT 
GCATACATAAATAATTTTTAAAGTGAAAAGAGAATCCTCCTATAACACCTTACAGGGTGGCTATGTTCTTTTAATGTTTCATGGGG 
ACCTTGCTGTAATTTTAGAGCCAGCACCTGGCTCAGGTTCACCCATGACATTTTCAGCTGATCTTTCGCTTGTTTTCTAGTTGACC 
60 TTCAAACAGAAAGTTCATAGCCTCTTCTCAGCTGTTAATGTGATTTACTTCTTATGTCTGGGAAGTCAAGATTGTTGCTGAATTCA 

TTGTTTTAAGGGGATTGAGGTCCTTGGTTTAATGCCAGGACATTCCCAGCTGACAGAAAACTAAATCCGCCAACCCTAATTTCAAA 
GATTACCAGGTTTGTGGCTCGTGGACATCTTAGATCCTAGGTCGAGCAACTCTTAGGCTGTTCCTGGCACACCACATACATATGGG 
GTTGTGTATTGATTTTAATTCAAGTATCATTTTAGCATTGATTGGCAAACACCCTAGTGGCTTTCAGTCAGTAAAATTCAGTGCAG 
CAGCTAACCTGCTGCTGCTCCTGCCTTAAAATCAGTATTTGAGTTAGTGGTCGTTTAACTTTGCAATTTTGACTCTGTGTTAAAAT 

65 gtatactttttcttaattttcaaaataggaagtgaggtgtgctcttcaggttcttgggctcacagcagggaggttatgaaatataa 

ATGAAAGGAGACACTAGATGAGCTCCACACAAGGCAGTATCACAACTCACTCCCCCAAGAAGGAAGCACATCATGATTTCTTACAC 
CGTGAGAAACAGCCATCTTGTCACAGGAAAATGAGATTGAAGAATTAGTCTGATTAAAAACAAATTACCAGAGTTGCTGTTCAGTT 
AGGTGGCCTGCAGAATATTAGCAGCTGTGGTTGGAAAGCCATCAGGAGTTTCTCTCAAGCAAGACCAAGCTGGTTTCCTTAGATCC 
CTGTCTTGTGTCCCAGCCTGTTTTATGCCTTCACCACCCTCACTTTAGCTTTTTCCCAGTAGGAAACAATGGCAAGGTAGAGGAAG 
70 AGTTTTTAAATTCATTCTTATTAGGAGTGAGTTTTTTTCTTTGTAGATATTAGTAATCTAAAAGTAGAAGTAGTGTAAATATTTTT 

TACAGCATATAATTCAATTGCACATCAGCAGTTGCGCTATCTGTATATGCAAATACTCTAAGAAATTTAATATTTTATCAAAAGCC 
ACAACTCCAAAAATGAAATCTAATGACTTGTTTCTATGGTAACCACTATCGAAATATGTCTAGCCAGTGTGTGTCTTCCCATAATT 
TTTCTCTAAGAGTTTCAGGGAGTTCATTAAATTTGCTTTCCCAACATAGATAGATGATCGATCGATCGATAAGAGAGAACAGATAC 
ATTTTTCCCCCTAATGGGGTTATGAGACTATTATAAAATTCTCTTTAGCTTCGTATAGAGTATGACTTCATTCTTAGACATGAATG 
75 TATTTGGCTAAGGGACAAGCCTATTGTTTTATAAATTTAGTTTAAACCAGTAATAAAGCCAGGTTAGTAATAATTTCTAAAACGAG 
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attaatcttgcttcataaatattttctggtatttatatatggaactgttggattgcacacacattgatttctagaatgacccatgt 

CCTTTTAAAATTGAAATTCATTTGCTGTTCCTTTGAGACCTTGTrAGATTTCTTTATTGCTCGTCCACCGTTGTCTTTGTTATCTA 

CCAGGGCGTTG AGTGTCTGTCC ACCTTGATGG AGTT CTG ACCTGGATTTGATCAACATCCCCTTG TGGCCTTTCTTCCTTGT CAGA 

GGTTGTGTGCTGCAAATACAATGAAAGTCACAACTTATTTATTTAGAGATCTTGACATTTCCCAGCAGGTTCATTCAGAAAAGCTG 

ACTACAGTGTTTCCAGAGGTACAGAAGAGATTCCATTGCATTTTACATTTAAGAGAAAGTAAACTATTGGTTTGGTAAATTTTTCA 

ccagtctcaaggcctgtcatgtcacaaaacaaacagatgtggtcagatattctagtgatataagtgtgcattcaccgtgagtatta 

ACATTATGGCAGGGTTCATGGAATTCTCTGGTTACATTCAAAGGGAAACATTTTGTAAAGTAAAGTGGCAGGAAATAGATACTGAG 

gaaataaaactacactgggtctgacaacctggaactttcatttagcctacaaagttgacagacaggctaggatgtctctgaacctg 

ttagatatggttggtcataataacatttaattgtttgttgaggagggatgactatttaacttaagggcccttcctctgtactttca 

agctctcccagatttctaaaacaagagcactgggctgggcgcagtggctcacgcctgtaatcccagcactttgggaggccgaggtg 

gatggatcgtgaggtcaggagatcgagaccatcctggctaacacagtgaaaccccatctctactaaaaatacgaaaaattagccgg 

gcgtggtggcaggcgcctgtagtcccagctacttgggaggctgaggcaggagaatcgcttgaacctgggaggtggaggttgcagtg 

AG CTG AG ATTG CGC CAC TG CACT C CAG C CT GG GCGAC AG AG AG AG AC T CT CT CAAAAAAAAAAT AAG AACATTG G C CT TCCTG AGT 

cctggagaatgggtttgtacaatttcacagtggaatcatggacatagtataagtgcatgtagttttcaattttaatttgtagtctc 

agttctttcaagaagtagctgaacagtgacaggcacagttttctatacagtgagctaaagtaagatagcttcatggaatcaggtgg 

tttcatatcctgaaatcccagagactctcttttttgctccctcatctattgccctgtgttcaggctttaccatttctcttctggac 

aaacacaggaaactctttacctgcctcctgctttgcacatatggccagccccttggttcatcttccatactgccaaccaaatgttc 

tttctaaaggcaaaactaaacatcatggcatgactttgcttaaaatcttccgaagacttctcttcctttgcaaggtgtctaaatcc 

cagaatgtctcagacctatgtatctttccagtctactctttctgtgccctgggtaaactgttcgcttcccaagtgctttgtgctaa 

ttgtgtgaactctttctgggtcccaccatgcaggcctgaggtccctcatggctcaggtttgtctctggcctagcatactgtttcta 

atcgttagttgacgtgccttcctcactaaactctaaaaagcattttgagcactgtttattgcttgcttttgcttaacaaatactga 

gcccagcacctggcacctaggtggtgctcaataaatgtttcttatatgattgaataaatgaatgaaggaatgagttagtgatatca 

cacaggaagcagtggtgaaggagacactgcatttagttagtaaaacaggcttgagctgcaattaacagatttcagcaagagtgagg 

ctggttggttgctgggtggcccccataagggcatagccctggtgaatagccacaggaccaaaatcagttttattagttctttttga 

gagatgtgacttgcaagaattgacttatagttaaatttatgagagattaattcataattgatatgctcatgtattcttgacaatga 

aaagaggaaggccaggcagcacaactgacatgggtcatttgctcaggccacatcctgctggtcagtaagttcattcaggaggccca 

atattagaacttactaaattctgagtaaatgcatcctttctaattgtctctaagggattgtccatcaagctggattacccagaaga 

aggattattttcttttcctatttaaaaatgtttttaaatttaaaaaaattttttagagacagggtctcactatatcgcccaggctc 

AAACTCCTTGGCTGAAAGGATCCTCTTTGCCTCCACCTCCCAGGTAGCTGGGAACTACAGGCTTGTGCCACAATCCCTGGCTTTTT 
TAGTTG AAGGG catttctct atagatcactg acttttacaac atccttaacagtaatcaaaacagtt ctacc tttgtaat aat aat 
GGCTAATTCTTGAATGTTTACTGTGTTGGGCACTGTTCTAAATGCTTTATCTACTTTGACATAATCTTCACAACCCTGTGATGTAA 
TTACTATTATTAGCTCTGTTTTTACAGACTGGGAAACCGAGAGCAAAGATGTTAAGTGATTTATCTCTGTTCTAAGGGGTGCTGGA 

ATTTG AACCCATG CAGATGGACTCAAT ACCTTTGCTTTT AAC CACACACTAATCTT CCTTTCTATG AATG C AACCAGCATTTCTTG 

TGTTTGCTTTGTGTGACTTCGTTTAATGCTCCTAGCAACTTCTGCAAATTAGGTGTTAAATCTCTTTTGCTTGCAGCCGAAAAAAG 

GTCTTGGTTTTTTGGTTACAAGCAACGGACTAAAGCAAAAAAGATTTTACCATGTCTTATACCTGAGCTATCTTTAGGTCAGGTTG 

CTGACTATGATGATGGGTGCCCCAGTTGGTATGGGGAGGGGCAACTTTTCACAAAGGAAGGGGAGCCAATGATGGAGAAACAAAAT 

CACATGAAGAAATGGAAGTTTAAATGACTTGCCCAAGGTCACCCAGCTAGTGAGTGCCAAAGGTGGGATTTGGCCCTAGGCTGCCT 

CTAGCACCATCTGGGTTCACTCTGATTTGAGTGGACCCTTTGCAAACTGTACATCCTGCTGCTGCTGTTCTTTCATCAGCAGGTTA 

tgctatcataaccataacatgtatcattttctttattccattctggttctaagaatacactgtgaccaccttctttgaacctggct 

GTTTCCCAAATGTAGTGCACATTGTTTTATTTAATTCTAAACTATCTTTTAGGATAGTTGTATAAACAGTTTAGTTCATCTAAAAT 
TTTAACTAAAATTTGTACTGCTTTCCACTTCTGAAAGTGACCTTTTTTTCTGACCTGGCTGCAAATTCTGGAGAAGGCTTGACTGA 
AGCTCTGTGAGCAGACCAGAGCTTTTTCAGGCTAAGGTTTATACAAAACATTGACCTTCATGGAAATTCTGGTTCTTGATCACTTG 
GGTAAGCAAGTAAGTTCATGGGAATGCCCATCTATTCACTGTCAACTCACAGCCCTACTGTACAGGTCCTTGCTGGGGAGCATGCT 
CTCTGGAAAGTGGCTTATACTTTGCACTTCTGAATCTGTTTGTGAGGAAATGACAGTATTTTTCCGCACTTGCACCACCGACTGAA 
GCGCTGATCCTTGATGTGTTTAGTTTTTACCTGTGCTCATCTCTACATCAAAAACAGAGGAAGCCACAGGAAATTGCTGCCTGTAT 
TTCCAGGAAACTTAACTACATCATCGGCTCCCCAATCCGCACAGCCCAGAAGACCCTGATGCTGGCCTCAGTGTTGCTGATGTGGG 
TGGTGATAAGGGGCCGAGAGTGTTCTCATCCTGTGGCTCTGCCAGTGAAAGCCTAGAAGAGATGAAGCACTCTTCAGACTAACAGG 
AAAACCCTGAGTCTGGTTCTATAAGCACTTAGTCTCTGAACATGCCGACAGTGAGGGTGAAGTGAGGGATAATTCTATCCCAAGGC 
TAGTGGTCCTCTTTCTTTCTGCTCAGGTGTGCTATCTTGTCCCTGGTCCATAGGGCCGTGGCTGGCATTCTCTCTGATCACAGAAA 
ATTGAAATGATCCTGGGAAAATTGTCACATGAGCCTGTGGATGGGGTCAGGAGAGATAAAGACCATAGGATTTACACTGGCCACCA 
GCAGTTCCTCAAAGAATTATAATAACATAATTGTAATACCAATCGCTGATATTTATTGAGCATTGACTTTGGTGTGCCAGGCATTT 
TGTCGAGGACCCTATGAGCATTAATGTAATCCTCACATAAACCCCAAAAGGGACTCTTTATTATTCCCAATTGTCAGGCGAGGTAC 
CTGAGACTCATAGAGTTTGATACCTTGTCCAGGGTCATATAGCCATTAAAGGATGCAAAACTTGAACCTAAATCTGTGTCATTCTA 
AGCCAGCACTATACATAGTCAAGTAGGTTTTACTGGAGGGTGGAGTGGGGCTGGCAGCCTGTGTGCACAGGCAGACGGAAGCAGAC 
AAGATCCATCCAAGGCAGG CTG AAG ACTT AT ACCCAGAGAAGGCTTTGGTGTACATCTGCCAAAGTGATATTCT CATGTAG AAGAA 
AGGATTGGGTGATAGTCCAATAAATACTTTACCACAGGGAACTTATGTGTCTTCTGGGGTCTGGCCAAAGTCATGAGTGCAAGCTC 
CCAAATAAAAAAAAGGTGGCTTCTCACCTCCTCATGATCCCAGCTTCCTAGCATAGCACTCTTCTCTATTTTAGCTTATCAATTCC 
AAATGTGATTGAAACAAGTATGAGAAATTGATGTTGCTTCAGCTTCTCTGTGAACTGAAACAAATTCTTGTTGAAACATGATATCT 
CCTGCCTCATGGATCAAAGAGGGATGGTCTGGAAGAGAAGCCCCCATAAATATTTGAGGCTTAATGAAGGCTATCTGTTGAATAAT 
ACACCTGTATTATTGTAAAAAGTTTTAATTTGGCCTCAGAGATACTCCCCACTAAAGCAGACAACAAAAAAGTGAGAAAATGAGGC 
TAGGAATTAATAAAAGATGTCAAGAAAGACCATTTAAGGACTTCTTAGAGACAGGCCATAAATGTGGTTTTGAACTTTTTGGCAGC 
TATTATGAAGACGGAAAGAGAAGTGTCATGGGAATCAATTTTCAAAACTTAAAAGTTCTCTTAAAATTCTAGCAGAAAAATAGTTT 
GCAGCTCTACACAGGTATTGGCTAGCATTAGTTTAAAGTGGTTGACATGCAGCCCTACTGCACACCTCTTTATATTCCCTTTGTGT 
TTAGGATTAGAAAAACTCACATAGTATGATCTATCATATGTCTACTTCTGGATTATTTCAAGATTGATAATCTGGTTTGTGTATTA 
TCTTGGTCTTCATTTCTCTTTCCTTCTGGGCCTGTTGTTCATCTACTGGACATTTCTTTTCTTATTAACATTTCTGCTAAATTTTA 

aacagagaaaagaaaaataaatacacaattccagctatttgcagaggtgatttcaatgctttgtcagctaaagggaatttcaagag 

agatctttctacatcagtctactcataatagaactcctggctatcttgggttgagcctgcctgcaggtgtgcttaacctgggccac 

agattaagg caggtaaggg agaaacacctgcagaggtagg ttttgaccccattatac ctaagatgaaggtcact ccttg tgaattg 

atatagaatgtgaaaagggtagaaactgctgattaaaacaaagtgttttgattatctggatttcagtaataagtgttttcctctct 
tccagttataaagagttgaaaaccttgcaaggcactcttgtataattgtgtccttaaaaggtttagataacggttgggcttctctc 
tctctctctctctctctctctctgtctctctctctcagaccaaatatatcatgtctattgaaagtctgaagatcagtacatttcct 
cctgtttggaaaataataatgcctaggtttcactagaattctttttatctccaaggctctcttaaatattgactaattaaataaaa 
act aaggaagtctag ctaaatagcct cactttgaggacc agc c cagtgg actt agaatacacagtgatttgctgtatctctgaaac 
aagcaactagaaatcttttattattggctataatagcaagtggcatctcttattatgtttggcagctgacatttcaaattgcattt 
tggttggttgttatacatgaaatagtaggatatgagtagactaaaaatgagaatttgcagcccagggatgacatgaaatatctaac 
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ATCTAGGGGTTGCCATGACAACTCATCAGAAAGTTGCTTTGTAATCTTTTGGATTAGGCTCTGGCCCAGGGTCACTGGATTGGAGT 

tggagaacgctttggtaacaggatgtgaatgttgtacctttactcaatggcatttgaatttgcagtttggtcatgttgctaaggtc 

AAGTAGAAATGACATTGAGGGAATTTTTAAATTCCCGCAGAACCTAGACAAGGTCACATTrGTCAGCAAAAATACTCAGATGGAAT 
AGT CTGAG ACT TAG CAACTGAAAGACAGGATTTCCTGTCCTTGATAGAT AAAAAGT ATGCACAT AT CCATTTATATATG CCTATCT 
CTAAACAGTTGTATGTAATGAAAATTTGGGAAATTAAACCCTTTTCATAATTGTCTTCTGTTATAAAATTGGAACTGAACACCCCT 

aagaaaacagtttggccacaaacaaaccacagctgctttctagtgctctgtgtcctccctttcagctggaaatggcctgcagggtg 

TGGAATTTGGACCAGGGAAGGGAATTCGGCAGAGAGAGGAAGGAAGCAATTGGGAAACAGGGTACCACATTCCTCATCCCCCACAT 
TGGCCTTGACCACAAGGACAGCATCTTCCACATGATAATGCACCTCTCAGGCATGCTTCTCACCAGGGATGATCAATGGAAGCAAC 
CTGGAAACTAAAGAGCTCTGTTCCTAAGTCTGATCCCAGTTCTGCCACTCACACTGTGATCTTGAGCAAAACACATTTCAACTCTG 
GGTTCCCCTAGGAAATGAGGGGGCTGAGTTTCCTCTGGCTGTCAAGTTCTGCTATTTATCATCATGTGGGGGCAGAGCCAGGTCTC 
CACATCGCTTTTCTTTGCCATTAAGCCCACATTCCCATCATAACTTTGCAGTAGAAGTACCGTTCATTGTTAGTGGGACCTCTTAA 
TAATTAAAAGAAAGAGAAAAAATGATTTATTCTTATCCCCATACCTTTTAAAGTTGTGGTTTTCTGAAGCAAAGGCTGCCATGCAG 
TGAGGAAAGGATGAAATTCCAGACAGAAGACAGTCAGTTGCAATAAGTTGTCCTACTACCAGTACTGTCAGCATCAGCTCAGCTTA 
TATTTACTGAGTATTTTCTATATGGAGACAGTGCTAAGCCCTTTATATGCATCAAACTGTTTAATCCTTAGGACATATTCACATGT 
AC ACATGTAT AGGTATG ATGCATGTGATT AAAATTGAAC ATTT G CT ATGT AC C AGG TGTTATG C CAAATCCGTACAATAATCCACT 
GAGATCAATAAATGGATTCAGTCAGTCAAGCCTCACAACAAAGGAGGTGTTATCAGTTATCTCCGTTTTTACAAATAAGGAAACTG 
AGCCATAGCTAGTAACTAGTGGAGCAGGGATTTGAACCCACGTAGTATGGCCTCAGCATCCTTTCTCAAAACCTCTCTGCCTGTGG 
TTCTCCTCACTCATATGACATAACCACACCTGGGGAACTTTAGAAATATAAGGATCTTGGGGCCCCATTCTGGATCAGTCAGAATG 
TCGGGGATTGCGTCCCAGACCCAGGTTTGCTAATATGCAGCCAGGGCTGGGAACCACTGCCTCAGATGGAATACCAGGGTTATGTT 
GTTGGAGAGTTGCCTGTAGCTCTACAGCCAGCAGATGACTGACCTAGGACTTGCATCCAGGCTGTAGGCTCTCAAGCCAAATATCT 
CGACGGCACAATGGGCAACAATTCAGTTGTTATCTGGGCTCATATCTACCACCATGCCTAGTTTCTCTCTCCTAGTCTAAATCGCA 

aagccgcaagttcatttagggctgtttaaagactgtatgctacaccaattatgagaatcagagcacaaacttcttgttgcagccaa 

agcagtgatttcctacttaaaagtttcagaggtaacctttgcttttacctgtcaccaacttaaatgtaagttatcgtgctttttcc 

tcattgagcaaaatcttgtactgacagagtctaggacagtggttctaaaactctgatgcacattagaatctcctggggatctttaa 

gagctacagatggcctggcttccaccccagacattttttttttctttttttttttgagacaaagtctcgctgtgtagcccaggttg 

gagtgcagtggcatgatctctgctcgccgcaacctccgcctcccaagttcaagcaattctctggcctcagcctccagagtagctgg 

gattacaggcgctggccactgcacccggctaattttttgtatttttagtatagacggggtttcaccatgttggccaggctggtctt 

gaactcccgacctcaggtcatccgcctgcctcggcctcccaaagtgctaggattacaggcgtgagccaccgcccagcctctgattt 

tattagtatgggatgtgacctcggcaatgggagtttgtaaagctctccaggtgattctgatgtgtagcagagtttgaacagtggtt 

taagaacttggtctgtgagttcacagatgtgttgacttgagaagactgtggaatcacctcatggatagaactcactttttaactct 

ctgacagtgtctcttgcgtttcagctggcaggattaatttgagtttaattccacccatttcactacctgacttggaattgtacctc 

actgtcaaatgatggtttctccccaaaggttgttcttatacttaggctcatgcagtgatattggcgacatgtctgtaagatccctt 

tgtaaagttctcagcctcatttgactctcttatttccactatagaatatttctttttatgttgttttaccttttaaaactgttttt 

tcttgagacagtgtcttgctgtcacccaggctggagtgcagtggtgccatctcggctcactgccccctccacctcctgggttcaag 

CAATTCTCCTGCCTCAGCCTCCAGAATAGCTTGGTGTGCCACCAAGCCTGGCrAATTTTTGTAATTTTAGTAGAGACAAAGTTTCT 

TTTCACTGTGCTGCCCAGGCTGGTCTTGAACTCCTGGTCTCAAGCAATCCGCCTGCCTTGACCTCCCAAAAAGTGCTGGGATTACA 

GGCGTGAGCCACCACGCCCAACCTAAAAACATTTTTATGATTTTAATACATGTTGCTTTTTTTCTTCCAGGAGCAAAATAAACACC 

TCTTCCACATAATGCATTATAGTAATAATCCACCTATGGTTCTTTTCCCAAAATGGCTGACCATCAGCCTCACTATTGGGAGACAG 

CAGCTGATGTGCCTGTAGTGTTTAACGGCTGATAGCGTCTTACAGATAGATAGTGATATGGTGGAAAGTTGGAGATTATGTAAAGA 

AGAATTGACTCAGACTTTATCCTCAGAGATTTTAGTAAAGTCAGATTAATGTAATCAACTGGAAAATATAGATGGATTATAAAAGT 

ATATTAAAGCAGAAGTGTAAATTTGTTGGCAAGTTTGCAAATGTACTGGATTAATCTAGAAATCATTTTTGCAGTAAGTCTTAAAT 

AGATTTTTAAACAGAGATGTTATTTTGTGGATAAAAAGAGACAGGTAATTTACAAGTGGAACAATTCTTGATAAAGGCTGGGGATG 

GCAAATGGAGTGTTGCAGGCCACTAGGCCAGCTAGCTAGGCTGGTATGAAAAGTATAAACTGGGTGTAGCAGTTAATGAGGAAGGA 

TTGCTGAGGTGGATAGAGCTAGCTATTGCATGAGATTTAATACCAAGAATACTTTGGAAGAGCTTTTTTTTTTTTAAAGGGATATA 

TCAGGAGTTTCTGTTTTCCTTTATGTGGTTGTTGAAGTCTAGTTGATTTCTAGTCTGTAATTTTGTTGATATTTCAGATCACCAAA 

CAAGGCTGGTAAGATGGGTTAGTTATGCTTCTCTTGAGGATAAAGCTTTTGAAATTAACTCTGCTTCTTTAGGTTTAAGAATTTCT 

AATTCTGTCTGTCTACATCTTGCTGCTGTAATCTCCAAGAAAAGAAAAAGGGGTTAGGATGCCTCTCTTTTGAAATGGAGGGGTCA 

GAGCAGGCAGGGGGCTGTCACTGTTGTTTCTCTTTGTTCAGAAATTAGAACATGTGAGCAAGTGGTTCCACCCCTCATTTTGTGAG 

CTGTTTTCCTCTGATATTTCCTAATTTTTCCCATGACGTTTTAGCCTGTTTCTTCACAAGATTGTAAGGCCTGAAAGACCCCATTG 

TTTGACAGGAGTGCAGGCTTGTGCACATTTGCTGATCTGGCTGCCCGGGGTCTGAGTGTGGGTGGTATACCGCCCGAGGGATCATG 

CAGACGGGAGAATGCGTGGAGCAGACTCCTGGTAGTTGCAAACACTTTATGTGTATTAAGAGTTCATAGAATGTCTTTTTGTAGAC 

AGAAGATGCTGCACTTTGAAAATGTTATTCACAAACTGAAATCTCATTGACAGAAGTAGGGATATTCCATTAGGCTAAGAAAAGTT 

TCTTAATGGCAAATCAAATGGATGAAGGCCTTATTCAAACTTCATTTCATCTTCAGATAGATTCAAACTTTTATTCTTGCAGTTCA 

cgcacattccttgatggcctgtcttggatttatgtgagcctttggagcagcaatctcacatactatgcatggcaaatcctagtcaa 

tgcatactttttgagagtgcaagatgttaattgtagtaagagaagagaaattcaataacaaatgtttttgaataaaggaagctgaa 

atttaatactaatggtgttttctctaaatgaagttaatatattattgttgtattaacttttcaggagtttgaggctgcaatgagct 

gtgattgcaccattgccctccagcctggatgacagagtgagaccctgcctcttaaaaaaaaaaaattctaaggacttgggctctgt 

gtttgattgacagtaatagaccaatagaagacattgcatttatatagacttataaaatagcattcacatttccaatcagatttaca 

gaattctcccttatttttaaatgttctcagtggtaacagtgacgttgggactagagtcagtattgtgagtcgtttatgcacatctc 

ttcacaactccatgttcagtgagtcatactggcagcttgaaatcagccatggtgggagagtttacaccatggaaatcaaacactac 

aaattggtgctcctcaccctcagagtctgtttttaaacatttagcagcataccactgcccaaaatggagttgagcagtcagggagt 

ctcctcttgaggcaagtcatgcagtgcttccactcaaccaaacagccaacatgaacattttgaaatgtaggctgtgtggctcctga 

AGAAAAGT CCTTCATAGCT CCACATTTT TCTG AGCCAAAGCCTTGCTGTGATCAT AAAG CTATTCATGCTGTGG CCACCACCG T CC 
GTCCTCCTGGCTCTCACCTCCAGATGCCTGGTTTCACCCCTTTTTCTGTAGAACATCCTAGACCCACTCCTATTTTAGGGCCTTTT 

ctgtagggcagtggttctcaaactttacagcacatcagaatcacctggagagtctgcaaaaacagaccactgggtgcctctctagc 

atttctgagctagtgacaagtttcagggtaatgctggtggccttaggaccccgcttggagaaccactgcttgaactgatggcctct 

TGGTTTACCTCTCCCCTCCAG ATCTCTGATC CTCTTTTT CTTT CTCTCAGTAAGG CACAC CCTGACT ATCCTATGT AAAATTG CAG 

cctttctcctccaccacagttctaattcctgactccaatttttatttatttaagttccaggatacacgtgcaggatgtgcaggttt 

gttacataggtaaatgtgtggcatggtggtttgctgcacctatcaacctatcacctaggtattaagtcccaaatgcattagctatt 

tatcctgatgctctccctccccacccccctctaacaggctccagtatgcgttgttcccttccctgtgtccatgcgttctcattgtt 

cagctcccacgtataagtgtgaacatgtggtgtttgcctgactcccaatttttttcagtgcacctgtcacctgttaccttacaaca 

agtttcttatttgtgattatcgtctgtctctccccactaactctaaatttcacaaagatagggaattttgtctgtatttttttaaa 

aaacagggtatcactccaattatccagactggagtgcagtggcatgatcacagctcactgcagcctcgaactcccgggcctgggct 

tgggtgattctcccccatcagcctcccgagtagctgggactacaggcatgcaccaccatgcccagctaattttttgtattttagta 

gagagttttgccatgttgcccaagctggtcttgaactcctgggctcaagtgacccacccgcctcggcctcagaaagtgctgggatt 
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ACAGGTGTGAGCCAGCATGCCCAACCTTGTTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTATGATGTATTTCAAGCCTCTAGAA 
CAGTGCCTCGTGG CAGGTGC T CAGT AAATTGTTG AATGAATT AATGGATGAACAACATTG AGATATGAATAATGTATTT CAAATTT 

tggtcccagccttttaaattctaactcaccagagaatctgaaaacactttctgcagttttgtttctcagcttcactgctcttagga 

TAATGAGGAATGGTTTCTGCCCTGGGCTGAAGTTTGGGAATGACTTGATGAGCCTTAAAATAGCAGGTGCACCAAATTGTTGTTCT 
5 TCCATTTACATTTTAACCTCAAAGTCCCTAAGCCAGTGATCTTCAAACTCTGGTCTGCAGAAGTTCCCTGGAGATACTTCAGAGGC 

TCTGCAAACATCTAATTTGCATTTCATTTTAATATATTTTAAACTATGTTTTATAACTATAATAAAAGAAAATGCACACAAATGTG 
CTACCTACCAAATTTTAACACATTAGGACCACCAGCACATTGAATTGGACTGCCAAGTCAACCTTGAAATAGTGTTTTCCACTATT 
TTGGCTTACATATTTGAACTTCTTATAAATAAATGAATCATTGATTAGGAACTTCCATCCCAGTATTTTTCATATTCCAGCCTGAT 
CATAAATTGAACAGGCAAATTCCTCTTGTCACACATATTCAGCACACTTGATGACATGCCAGGCAGCGTTTCAGAGCCTCTGTGGG 

10 atggaggcttctgtgtggattaatggctagttgtacaataagtgaacaccacacacatcacttagtgatgtacattctgttagagg 

ATCATGTCTACCCACTCTACATTTTGGATACTCTrrTACCTTAAATAGTTGTCAAATTATCATTAGTGATTAAAATTTGAAATAAA 

atcttgactgctgcattttctccaagcttttagattagttttgaggcatattatgagattatcaaatgaaatgctaaagaactgtt 

ataatttccaatacaactgtgccttacaattcaaatctgctcatttccagaattcaggtgccaaaatttcccattgtaaattccag 

TGCAAAGGAATTTGAACTTGTTATGTTCATGTCAGCTTCGTTTCTCAGTTTCAGATAGTAAGTAGTAAGAGTAGCAAATAGCGAGA 
15 GATTTGTCTGAAAATTTGAGTTTTGAGAGCAGAGATTCAGATAGTGTTATCTGTATTTAGGAGTATCAGGATTCTCTTAATACAGT 

GAGTGCAACCAAATACAGACACAGAAGTAAATCATATTCTGGATCACTTTTAAAAATCAATTGAGGCTGAGCCTGGTGGCTCATAC 
CTGTAATCCCAGCATTTTGGGAGCTCAGGGCAGGTGGATTGCTTGAG7CCATGTTTTCAAGACCATCCTGGGCAACATGGCAAAAC 
CCTATCTCTACTTAAAAAAACAAAAAAAAAATTAGCTGGGTGTAGTGGTGTGCACCTGTAGTCCCAGCTACTTGGGAGGCTGAGGT 
GAGAGAATCACCTGAGCCCAGGAGGTCGAGGCTGCAGTGAGCTGAGATCACGCCACTGCACTCCAGCCTGGGCAACTGCAGTGAGG 
20 CCCTGTCTCAAAAAAGTCAGCTGATAGAAGCCTTACTATCTGAAAGCCCCACTCCATCTCACAAGTGCCATTGAATACATTATATG 

AAACAGTTCTAAGTTATACATTATGGAACATTTTGTAGGCCTCTTTGCATATCTGTTTATTAATTTACTTAATGCTCTGTTGTAAT 
TTGTTTTGTCTCCTACACTGTATTTGAGCTCTTTGAAAGTAAGAATTATGTCGTAGCTTTGCTTCCCCAGTGCCCAGCGTTGCCTA 
ACATGTGGTGGGTACTCAGCACATGTTTATTAAGTGTTGGAAGTAAATGCTCGGTGCCACCAAGTGAAAATAGCACCCAGGCAAAA 
GTTTTCTCAGCAAGGCAArTTGCTTCTATAGAAGGGTGCGTCTCATGGATGGAGCAATGGCGAGAGCACACTGGACAAGGAAGGGG 

25 aagtgggtcttatccttaacgcagctagtccctactgctgtgtctttcccctattggctagggttggaccacacagtctaagctaa 

TTCCGATTGGCTGTTTTAAAGAGAGCAGGGGTGCGCGCCAGAGTGGCGGGTTGAGTAGTTTCGGCAGGAAGGACTGTTTGAGAGCA 

ggtgacagaggatgactaaggacagtgcaggtgactaaggatgactaaggacagagcagttgactaaggacagagcaggtgactaa 
ggatgactaagagcagatgatagaggctaagagggggttgtttactgaaactaggggcaaggagacataaagaacgaggaagtttt 
aaactttaaaatggagaacaaagaacaggagagctgaacatgctgaacgtaccatattggttctttgaagaggaatttactatatc 
3 0 ctacataagtgacactgcattctactgcagaaggaagcaagctcaaaaggaacaatgaaacttcatattaaatacacaatcagtga 

gctttcattctaagcacaaatttcagcatgaaaaaaatgtaatggttctgtgagtccttcacttgatccctcacatacagtcttct 
aaagttttctgaattccttttacaagtatcttctgactctgactcttccatgccatcctacttgctctgagccttgttcttctctg 
tgtcccttgcatggactgtggaagccacctcagaagccttctcccagacccaatgtttctgcttcttcacattgttgccattgtct 
catgaaataaaaccaagcatatcctttggtctgcactgcctgcaaaataagggctaaacctgtgctttccaaatataatagtcact 

3 5 agccacaggtggctgttgagctcttaaaatgtggcttgtccaaattgagatgtgccgtaagtgtagaatccacaccctgtttcaaa 

GACT CAGT ATG AACAAAATTTGTAAAAT AG CACATTAAT ACTTTTTAT ATTG ATAGCATGTT AAAATAATACTTTTTTCTAT AAT A 
TTAAGTAAATTTCTCTCTTTTTATTTGTTTAATGTGGTTATTAAAAAGTTTTAAATTACAGGTTTAGTTCACCTTGTGTTTCTGTT 
GGCCAGCACTGGTCTAAGCTATATCATGACATTTAGAGTTTCTTATAACCTGGACTCAGTTACCTCTTTGGCCTCATCTCCCAGCC 
CTTCCTGTCCCTTGCAGAATTTCTCATAACCCCCAGACTCACCAACCCTGTTTATACTTACGGGTTTTAATTTTTTTCACATTCAG 

4 0 TTTCTTCTTTCTGAAATGTCCCTCCTTTTTTAGGTGTCAAAAATCCTGCTCACACTTTTAGGACCTGACTTAATTGTCCCTTGCTG 

. gtgatgtcacgccctatttcctcaagcagaattagccactccttcccatatagtgtctctcagcacctccattattgcatttgtct 

TGCTGTTCTGCCATTAGGTGTCGTCTTAAGTAGACTCCTCAAGGGAAAGGCTGCAACTTATTTCTCTGATGACCACAGGGCAGTAC 
CTCGTGTGTAGTAAGCACTTAATGGATGTTTATTACATTAACTTATGAACTAATTTTCATCCTGCTATACACACTGCTATTTTTAT 
ATACATCAGACCTTGATCATCTTAACCATTGGCCATGGAAAAAATTAGATGCTGAGGTGTATAGGACTGGACCTTTCAGCCTTAAC 
4 5 - CTCAATTTCAGGTTTTGTGTTCAATAAAATGGCCTCCTTTTTCTCACTGGGTGGCTTATGATTAAAAAATTATAACTTTGAACTTA 

AAAAATCCATGAATATTGTACAGACTAAAAGTATAAAAGGACAGTATAAATTACTGCTTTTTACCTATCTTGCTTATAGGGATTTC 
ATATAAGATTTTGTTTGATTGAAGATTTCACTTCAGAACAAGTTTGGAAAGCTACTGTTCTATTCCTAAATTTCATTTACATTTCT 
ATACCAAAGGTTTCATTTTTATTTTGATGAGATGGTTTCTACTATCATGTTAGTTCACATAAGGCAACACTTCTCAACTTTAGTTG 
CACAAAATTGGGAAGCTTTTCAAAAATACCTCCCCACTCAGGGATCCTTGTATAATTGAGCTGGAGGAAAGGGGCCCAGGCACCAG 
50 TATTTATGAAAAGCACAAATACCTGTAATAAAATGATTCTGCAGTGCTTAGAAAACCAGGTAGTTAACTATGAAAATACTGAAGTT 

TTAAATTGCTAATTTTTCTTTCTTTTTATTAACTATGCTGTTATTGTTTTTCTTGGCAGTCAAGCTAATGCAATTTAAAGTTTGTA 

ttatggttttgagacctcaaacagcatttaatagacgccatcatctgtggacaattttcctaaggcttctgaaattaaaaatttcc 
ttttctgtcactctctaaaaacctacatgcagcagaattttaatgtcccttattgatagaaatagctaacacaacacctatttcag 
atcatggaaatgaggactgacaagggctgtgggtttaagaagtttacataggtagtggccttcctggcacccttgttagcctgaat 
55 aaacagtcctcccctgacaaatcctctgtagctctgccacattgataaaatctgacattctggttagtcactttttaatgatattc 

tttcttttgttcttgatatgttagaaaccagcccttatttttttcagtgtgtgggaaagaattaactttaatttcctaattcggta 

AAATGGGCTG CTAATGCAGACCTTATTCTT AGGGGG AC AGGAAG AAAAGT GACCT AATTTCTAT ATATCAAATACATC TTCCTTCA 
TACATTTAAAAATGTATAGAGTTATAAAGGACCTTAAATCCTGTAGCGGAGAAACTCTGGGGTAAATACTTTGGAAACATTGTGAA 
AAAATTCTATAAATTCTGATAGTAGGTTCCATTTCATTGCTGTGTACTATTAAAAAGTGCAGATGTAAATAAGCATAAGTTTTGCA 

60 ggttgtcaatttgttacaagcggctgcatgttcttattcttctgaagtgtcatctctttcaatgtgggctgtttaggcggaaaaaa 

aaaaactcagaaaaatacacacttgggatcaaacccttagtgcagaaaaaagaatcaaaacctgtagttaagttggttatttgcag 
tggtggtatgtcatcctgtgtgagactgacgtcaggcagattgaatgcagaggcaaacttcgggagcgtgtgtgtgtgtgtgtgtg 
tgtgtgtgtatgtgttttaaagccccactcccagaatatgaagtgagtatgaagggcaccacagcaacccctggatctctcaagaa 
tgtacctgtttttaacatgctggatcaagtgtcagcactcagtagatgaggaaggggtagagcccgacttgtacagattccgcgga 
6 5 tggtaaatggccctctggcgtgtttacaatacagctgtgcattcttaatggctctgccgctgccatgtcaggtaaagttttctttg 

tacgtgatgaatggcagagaattctttagcagaaggaaccaaaggagctgggaggaggaaaggggaagagaagagcggaaaagaga 
gagaaaaagaaacacacagctccagagggacatagcctgtgctttgcagttgcttgtgtggatagaaaccagatggtaagctggaa 
cacccgcttggctatctgaggagccaaacatatggttaatggtcgggagaaatagctttcagagccagggctttgctgactgcctc 
atattacagattgttacagtgtgtcattacattgccaacctaagtgcttaatacccactgcaggcgctgggcatacacttacaaga 
70 aagacttttagctctttgctggctctaaacagagaagtgacatcatagggaggctgaaaatgtctggtgttggaggtggggagaag 

gataattttgtagtggaaacaacaattttttttcttttttttacaagccttcactccactgaagtctactgttttctgagaacctt 
ttaatactagactggttctctcactctctcaatctctcttgcgtgcactctcactctctgtgtcacacacacacacacacacacac 
acacacacacacacggaaaggaaaccgaaattcacagcccaggccatgtcccccaactccagtggatttgacaggcctcgttcacc 
tggaagccacatcactgactcagaggccctgcatttgaagtttctgtttggggagctttgggcaacagcaggcctgtgttatctaa 
75 ggaactgctgagcccattcatcxgcttttcacggcccgtttccttttatttttagccaaatccgtcaggcctgacaggcgggtaat 
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tcgAgccagagaaagggcagagctccaggtcctttccacaaagcaattcttctcctccctcctgggagggctccagacttggcctg 
cttcaggcagatggatttgttgagtcatgtgagatcatttacacaaaaacacagtgaggcagtggaaattaaaaaaaaaaaaagaa 
AGAAAAGAAAAAGAGGAGGGTGGGGGAAGAGGAAAGAGGGGAAGCCAGGGGAATGTGCGCTGCCCTGCTGCTGAGGAGCATAGGAA 
TTTTGCAGTGAGGCAGCTAGACTGAGGAATGCCTAGAGTCATTTGTGTATAAGGTAATGTCTAGTTTACAGAGTGGGGCGGGCCAG 
5 GCGAGGACGGCGCCTCCAGCAGCTTGCCTCTGTTTAAAAGAAGAAGGTGTTGGGAAACTTTAAAAAAATTTTTAGAGCAACACCCA 

CCAAACAAAGACCACACTGTTGACAGCGTTGGGTTCCAGTAGCGGTAAACTACCAAGGGGCTGGTTTACAGAAAATGAGTrTGCTC 
TGTGATGTCATACAAGTTTGCTTTGTCCTGACGCCAACATGACACTGAGGCAGCAGAGGAGGGAGAACAGGAAAATTGGAACCGTA 
CTCTTAGTTAATGGTTTCCAGAGATTATTTAGCAGGACTTGAACAGAGGGAGGAAAATATTGTGAAGGATTGCTGCGAGGTGTACC 
ATAATTGCGGTAGGTAAAACAAAGTCATTACTATGGTTTTCTTGCTCAAGAAGGATTGAGCAATGACTTCAAAATGCCAAGTAAGG 
10 TATTATTTTTCCCTACCACAGTATTTATTTTCCTTTAGCTTCTGGGGCATTAAAAAAAAAGACCAACTCTCACATCATGGCAAACA 

GTATTAATGTTAGTGAATCAATTTTGTTTACTGTTTATACCACAAGCCTTTAAAACATTCCATTAAAAAATTGTCTCCCGCTCATT 
CATGAAATTCTTTTTTTCCTTCAAATTTGCTTACATGCATTAGCTTTGTTTGGATAGGGACTTTTTCCCTTTTTGGCTGGAGTAAA 
AGAATGCATAAAAGAATAGTGAGTAGATTATCTAAATGTACATTCTTACAACAAATGTAATGAAAATATGCCGCGTGGATGAGAGG 
GAATATTTGAAAACAGAAAGAAAAACAGAAATGGGGAGCATTTCAAAATAGTCACCCTGATTATCTTTGTTATGATGCATTTCTTC 
15 AATTCTGCATTTATTTAGAACCCTATTGTGCAGCTATTTCTTTTAGCCACCCTAGATAGAATGTAGGTCAACATCAACATTGTTCC 

TCATATTTTGTTGGTATTTTAAAAGTTGAAACATTTTGCAGTTTTTTCCAGAGCTAGATATTCTTAGGTTATTTAGACGGTTTTAG 
TGACCATAGAACTTCACGTATAAACTCCTTCTGTTAATAGCTACCACTGAATTTTGATAGTAGACACTCAGATCACACCTTGACCT 
GG AGT AAACAAGGCACTG ATG ATATTG ATG AT AACAT AG T C CAACACTG AAG CTGTT C CACTTCTT C CAGG CAAC T CTG ATGGT CT 
TACTCTGTGTAAGTTACAGCTTTTACTTCGCTCAAGGAGAGAACTGGTAAATTTTTATGGTTGTTAATTGTTTACATTTTGGGGAC 
20 CCCAAGTTGCATGGTGCCACATTATTATAATGTGATTATGAGTTGGCATGATTTTAAGTCTACCCATATCCTTGAATGTTCCCTCC 

CCGTCAGGATTTCCCAATCTCAGCACTATTGACATTTTGGACCAGTAATACTTTATTATGGGGTGTGTCCTGTACGTGGTAGGATC 
TTCAGTAGCATCATTGGTCTCACCCACTAGATGCCAGTAGCACCCTCCCCCGGGTCATGACAACCAAAAATGTCTACAGCATTGCC 
AGATGTCCCCTGGGAG ACAAAACC ACTCTGGTTCAG AACTTCTG CTCCACATTT CTTACTCTGGTTT AGAAGCT CACX3 CTTTACG T 
CATGAGCTGGCTGCTCAGTTACTTCTAAGATTGAATTAAAGGATATGAAATAATGTTTTAAGTTGGAATTCCAAGTTAAGTAAAGT 
25 TTTTGAAGGTGCAGGCAAGAGTACTTTTGAGTATGGTTATGCAGAACAACCTCTCTCTTGGAATTGCGACCTTAGCAGGTGGATCC 

CCTCAGGACTCCCTTACAGTGAGTTTCCCAGTGCTGTTTAAGAGGAAATGACCCCACCGTCTGAGCCGAGGGAAGTCGACATTAGC 
AGAAAGGGAACTTCCCCTCAGTCACCTGAGCAGACAGCCTAGGCCCCAGGCTCGCTGCCTGTATATCCAGCCCCAGAAAGAGGGCA 
AGG CAGCAGCC ACAGTTCTTTCTTGGG AGCACAGCTG AC CT C CTC CCCATT CCAG CGGCTGTGGTCTCAGAAGCTGAAACT CTCGT 
TAATAAGGAATGTGGAGCTTTCCACAGCTAAGGCAAGCATAAATTTCCTCTGTTTGTTTTGTGAGGACTAGTGTCAACTGCTGTAA 
30 TGAGATCAGAGAGGACCCCAGGGTCAGCTGCTGGAACTGCTTTCTGTGGCTGTTCTCTTGGCTGCTTGCTGTCGGAGAACGCAGTG 

ACTCCCTGCAGACCTCCCTGATGTGTTAAGGTGGTTGTGCCCTTGTTGCATTTCTTGCTGTCTTTGCTTCTCTCATTCTACTAAAA 
CATCAGTGTGCAGTCATCCAGTTCTAAATTATGGAAAAGTTAATGGAAGGCAGATTCCTTTCCACAGAACTGAGGGCAGACTTGGG 
TGTGGAAAATGCAGCCTTGGGAAGGAAGGTGACCTGTTTCCTTGGGGTAACTGCCTGGACCTGCTGCTTCTGGCTAAGGGTAGGTT 
TCTCAAGGCCTGGGCTACCCGTAAGCACTTTCTACCCCCAATGGCACTCTGTAATGAGGATGAGTTAGTGAAAGAGTCACAGCAAT 
35 TAGCTTAGGCTACAAAGAACATAATTCTAGTTGTAGCCTAAATGACAGCTAGAATTGGCTACATATGGAACCTAAATATGGCAGAA 

TTGCATTTAGGGAACCCAATTCTGGCAGAATGGTATACTGAGCTCATGCAGCCTGGCCTACTTCTGACCACCCACCCCAAAAAGTC 
CTAAGCCTGGCCTACTTCTGACCACCCACCCCAAAAAGTCCTAAGGTATTATATTGGTTAAATATTTTCAAGTACATACGAGCTTT 
AAAGCAGGACAGGGAAATTCTTAGGTGCCAGAAGACATTGATGCCACTGGCCTTAGAGTGTTTCAGACCCAGCTGTAGGCTCTAGG 
CTCTAGGGGCTATGGTGTCTATACTCACACAGGAATTGCTTGTGAAAGGGGGGCAAGAAGATTTTCCCCAGTCTGTTTGGGGCTTT 
40 AAGTCTGTGTGTTGGGGCACAGACCAGGGGGATGGAAACCCAGGGTTACACTGTTTGAATAGCTCTGGGGTTCATAGTTACACTAC 

TACCTGCATGGTATAACTTCAACTGTTTTGGCAGAAACTGGTTTGAGAGCATTGAACGCCCTCAGGCCATAGTGGAGGCAAACACT 
AGATCCCTGTGGAGAGGCTTAACAACCTGGGACATGGTACTCCCTCAAAAAGAATAAGCTGCACTAAGGAGATGCTGATAATAAGT 
ACAGAATATGGCCAGATACAGTGGCTCATGCCTGTAATCCCAGCAATTTGGGAGGCCAACACAGGAGGATCACTTGAGCCCAGGAG 
TTTGAAACCAGCCTATGCAACATAGCAAAACCCTGTCTCTACAAAAAATTATCTGGGCATGGGTGGTGCACACCTGTAGTCCCAGC 
45 TACTTGGGAAGCTGAGGTGGGAGAATCACTTGAGCCTGGGAGGTTGAGGCTTCAGTGAGCCAAGATGGCACCACTCCACTCCAGCC 

TGGGCG ACAG AGTGAGAC C CTGTC T CAG AAAAAAAAAAAAAAAAAAAAAAAAAAGG AACAGAAT CT AAG CC C CAGAAAAG C AG AGG 
TTAACAGTGAACCTTCAGGCCAACTAGAGTTTTCTTCTGCAGATTAATGAAAGTTTCTTCTCAAGAGGAACAAGGCATATAACCCA 
TTCTGGCTTGCTAAGCAGTTTCAGTTGTAAGCACTAGCCCCAATTAAGGTAACATCCTACTTATAGCTTGTCCCCAAGATCTTCTT 
GAGAATATTTTAGTTCCTTAATTAGAAACTTTTTATTGGAGAGATAGCTGGCCCCCTTAACGCTTCTTTAACAGTGCTCCCATTGC 
50 AGTGGATCACTCTGAAGTAACCCATCAGGCTGTCTGTTATTTCAGTTTCTCACCAAATCATAGGAAATATGTTTGCCTGAATTGTA 

CAGCAACCCCCTCCCCCCGCCCCGCCAAGGGAGAGGGAAGTTGAAATTATTTGGAGGGGTCTGGGATTCTTTCAGCATAAAATCAA 
AGAAACCCAGGTAAATAAGACATGGTTAGTAAACATTTGTTCTAGATGAATATAATTCAGCCTTCTCAATCCAAAGTGAACAAATG 
GATCAAGAG TTGCCTGGAATAGCC ACTGTGT ACTCCCTTTGCAG TG ACGTG CACTATTGGCAAACATGAGTTGAGAATGCTAAACT 
TAATGCATGATTCCTTAATTTATTAATAGGACAATGAAATCTCTTTTGTTTAGTTTTTTTTCTTCTAAAGTGCGCAAAAAGCTGTC 
55 ACCAGTAGTACCCAAATAGTGCCTTGCTGACCTAAAAGTGTGCCATGCTTCTTAAGAAAAAACTTCAGTATTTATTCTTAATTTGG 

ACTTCTATAAAGTTTAATTTCAAAATATTCTGACCAAGCGAGAAGTAGATATGAATATTGACATTAAAGCATCAGAAGAGGAGAGA 
ATGAAAGGAAATAGGTTCAACTGGTGCCAGACTTACAGGAGATCTTCCCAAACATTATAATTAAATTTGGCATATATTGAGTGCCT 
ACTGTATGTATGTAAGGCAGCGGGATAGGTGCTGGGTATTTGGGTACTAGTACAAAATAGACAAGATCTCTTCTTGTGAAATGCTC 
AAAACAATCCTCAAAAGAATCTCCAGAGATATAAAGAATTTCCCCCAGCTTTAGGGATAAAGGAACAGAGACTGAGAGAGAGCCAG 
60 TAACTTGCCAAAAATCACATTCCGAGAGGTGGAGTTGATATTCAGACTGACTTGGCCCCTATCTCTCTTTGCCTACTCTTCTCCCT 

GGCTTTCTGTGGGCAGTGAAGCCCTAGCAGTACAACCCAGAGGGGCCAAGAGGCAGGTAGAGAGTTTTCTCTCCCGGAGGTTTACA 
GGAACAAAGAATCCCCTGACTGACATGGAAGGTGTGCAGTAGAAGAGGCAAACTAGCCAACCAGACCCAACTCCTACAAAATTTCC 
AAAGTATTAGCATGAGTTTCCAACATTAAAACAGCAAATTATTTTACACAGTCTCTCAACTCCGTTTCTTGAGTATCAGAAGCTCT 
TGGCACATGGGGCTTGTTCCTGCTTTGCTGGGGCTAGAGCTGAGTAGCAGACTCCCCGGATGCCCCATTCCTCACTGTCTTCCCAG 
65 ACCTGACCTTTCACTCATCTCATTCTTTCTTGACCCTTGCAGTCATCTGAATTTGTGACCCCTGGTTTAAATAGTCACTTAGGCAA 

GGGAAGTGGGCCAGGCCAAGTAACCTCTTGGGGGCTCCTCTGTGTTGTGCCTTTAAATTGAGATAGTCCTAAATCACTGGAGACTG 
CGATTTACATTTTACAGTGATAGCCCTGAATCTAAAGATTAGATATCCTGACTTATCATTTGACCAAGTGCAAGAACCCCCTAGCC 
TGTGTGCCAGAAGTGGGTGTATGAAAGTGATGGACCCTCTACCACTTGTCACTCTTGGCCCTTCCTGGCCTCTGTTTCTCCCCATC 
TGGCTCTCAGACTATTTGTGTGCGTGTGTTACCAACAATGTGTCTCTCTTTTATAATTTATAATCCTCTTGTTTCCTCCTCTTTAT 
70 TACCATTTCCTATTGAACCATAACTCATATATTAGTTAAAATTTCAGAACATTCATTTTCAAATTACCTAACCTATCCTTGGGGAG 

GAAGGCTGTTGTTGATGCTTGATGGGAAGATGCTCTTGTTGTTCTGGCTTAGAATGTCTGTTTTCCATGGTATGCTGTGAAGGCAG 
CGCACAGGGGAGCAAAGCAGAATGGCAAACGTCTGGTCTCTTGGGGCAGAACCATGTTATAGTGTGTTTGCTGCCTCCATGTGGGG 
TGGCGAGGACACTGAAGTCATGGAGAACCACAGCCACACATCTGCTGTAACTTTGAGGATGGAGAGGGACCTGCAGGAATCTCCTT 
GGCAAGCTCCACTCTGTTCCTCTTGCCTCTTCTTTAGGAAGCAGGGAATGAGCCAGCCACTTGGAAAGAAGGTGTGTATGCATTGG 
7 5 GGGAAGGGGGCAGGAGTCTAGTTTCTTTGCCTTTGGATCCTTCAATCCCAGCACCATGCCCCCTATGGTAGAAGGGAGGGATTAGC 
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tttctgtaataaaatgaccttatattttttcagttgaaagtctccagttgaagattgtccagacttaacttcaaagccatgtgaat 
TACTCCACCCCTTAAAATAGAGTAGAGGAAATTTGGGATATTGCTCTCACCTGTCCATCTGATTTCCCAAGTTTCTAAGTCCTAGA 
TGCAAGAGCATTTTTTTCTAGACTTCAGAGCCGGTTCACCTTGTATTACTTCACTTACTCCTTCTCCAAAAGCTCTTGGGCCTGGC 
ATAGGCCCTCATGCCCCAGCCCTCTGCCTAAGCTGCTGGGCQTGGTGGTGGGAAGGGTAGGAACAAGAGTCCATCCCACAGACTGG 
5 CCTCATGGTACGTTATGTCTAAAAGCTAGTGAGACCTTTAACACTGCGAAGAGTGACCTGCTTGCTCTTGTTGGCCTATCTATCTC 

CCACAGGAGTGCCTGAGCTACCCAGCTTTGACATATATTACTGAAGGCTTCTAGAATGGACATCATAGAAGGGGGTGGGAGTTGGA 
GTGGGGAGAAAAGCCCAACTCACCATATTCCATTCAGTATTTGGCAGTATTAGtTGCATTTTCAAGGGTCAGGAGAGCACACACAC 
ACACACACACACACACACACACACACACACACACAGCCCTTGACACTTTTAAGCTTCTCTrTAAAGAGCATAGGATTAAAGGTGGC 
TTATGTTATTCTCAGCATACCTCTATACCACATTAACAGTGATCCAGGTAAAATAGGCTTCTCTCCATGGTAGATGGAGGTTGATG 
10 GTAAATAAATAGTGGTGAATCAGGTACGCCTGGTGTTTTCTCCAACTCCCATTTGCTGACACCCAAGACATCAGAGTATAACCCTC 

AGAGAAGCCATAGGATGTGGAArTGTCACCAGGAGCCCAAATCTCTGGGTCTCTTCCATAGCGAGGACCTGGCTGGTGAGGGGCAC 
TTGGCCATGTTACCAAACCTATCTCTGAGTGTCTTTGTTTGCTTGCCGCCCTrTGTTTTTCTCCATTCTTTATATCTTTCATCTTT 
TCTTGTCATTTCTCTCTTCTTCTTAGACTTACTTTGTCTCTGCCTTTTTTTTTTTTTTTTTTTTTTTGAGATGGAGTCTCCCTCTG 
TCACCCAGGCTACAGTGCCTCTGCCTCCTGGTTCAGGCTATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCCTGCCC 
15 CACCATGCCCAGCTAATTTTTGTATTTTTAGTAGAGATGAGGTTTTTCCATGTTGGCCAGGCTGGTACTCCTGACTTCAAGTGGTC 

CACCCGTCTCAGCCTCACAAAGTGCTGGGATTCTGTAATTCTGGACCACCTTTCTTCTTACCCATGCTTCTATCCACCTGGAAAGA 
CAAATTATGTTTCATTAACCTTTTAGAAGTCTAAGATTGACCATTGAACCAACTGTTAGGATCAGCTGAGTGGAAGTCACACGGGC 
TTATGGGATTAACTTTCTCAAGGCACCCTTTAAAGACGTCTGTAGTTTTCCTTTTGTTCAGTACTAGAGGAATCCAACTTCTTAAA 
ACAATAAAAAGAAACATTGAATAATAAACTAAAAAAGAAAACATTCTTGATTCCACCATGGTAACTCAGGTATCTTTTTCCCTAAT 
2 0 GCTTTATATTTAAGATGCAGTCTCCTTTTTTAAGCTGTAGATTTTGCTAAGCTTCTTCATAAACTGAATTGGCTGCAAAACAACCA 

GGTTCCCTCGATTTCAAAGGAGATGGAAAGTACTTGATAGAACAAGGCCAGTCTTTTTGGTTGCTGTCCAGAAGTGAACTGACCCA 
GTTTCTAAAATTGTCATCTGTTCTCTGAGGCGTTTTCTGTTAAATGGTGGTCTTGGTGTGTGCATGTGCGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTTGTTTTGGGGTGTGTGTTGTGTTTATTTTTTATTTCTGGTCTTTCACATGCTTTATTTCCATAGC 
GTCTTGAAATGAAGTCACTTCTAGTCCAGGGTCTATTGCTTATTATAGCAAGAACCAGGAAAAATTCTTTTACCTCTCTGTGTCTG 
2 5 GTTTCCAAATTAGGAAAA 

HOMAN SEQUENCE - mRNA 

GCGGCCGCCGCCCTCGCCACCCCGCCTGCCCACTCCCGCCGCCGCCCCGCTCTCGCTTTCCCCCCGGCCTCCCCTCGCCCCTTCCC 
CTCCCCCTTCCCGGCGCACTCGGGGGGCTGGGAACGAGCTGCCATGTGATGCGCGTCCCCTCCGCGAGCTTTCGGTGACCCACGAA 
30 CTGCCCACCTCGCCGGCTGCCGGGAGGGGGCTGCGAGCCGGGAAGACGCGGGGAAGAGGAGGCGGAAAAGGACGCAAAGTTCTCCG 

GCGAGCGCATTCATTCACATAGCTCCCAGTTTTAACATTTCGCCACCTACTGAAGACATCATTTGGGACCAAGCTGATGAGCCCTT 
GAAGCACAGCAGATAAGAGTGT7GCTGTTGATCATCTTTGCCTGGGAAGTTGAATGATAAAGCCAGAAGAAAGCATGCTTTCTGAT 
CATTTGCAGCTGTCTGCTTCAGAAAGTGAGGGCTCCAGGAATGAGGAGAATCTTCAAGAACTTCCTCGCACTGTGACATGTCTGAT 
CCCTTGCTCCCATCCCTGCAGCATGAACAAGGTGGACACTCACTGACCTGTCACAAGGTTGCCCCACAAAACTTTGGGGTCCATGT 
35 CTGAATGGATTGCCAGAGCCTTCTCATCTCTCCCTTCGCCCAGTTCCCTGCATCCTAAGACTCGAAGGCAGCACAGGACCTGGAAA 

AATTACATGGTGTGAACGGCATGTCTGTGGATGAGAAGCCTGACTCCCCCATGTATGTGTATGAGTCCACAGTCCACTGCACCAAC 
ATCCTCCTGGGCCTCAATGACCAGCGGAAAAAGGATATTCTCTGTGACGTGACTTTGATCGTGGAGAGGAAGGAGTTCCGGGCCCA 
CCGGGCTGTGCTGGCCGCATGCAGTGAATATTTTTGGCAGGCGCTGGTTGGACAGACAAAAAATGATTTGGTGGTCAGCTTGCCTG 
AGGAGGTCACAGCCAGGGGCTTTGGGCCGCTGTTACAGTTTGCCTACACTGCCAAGCTGTTACTCAGCAGAGAAAACATCCGCGAG 
40 GTCATCCGCTGTGCTGAGTTCCTGCGCATGCACAACCTGGAGGACTCCTGCTTCAGCTTCCTGCAGACCCAGCTCCTGAACAGTGA 

GGATGGCCTGTTTGTGTGCCGGAAGGATGCTGCGTGCCAGCGCCCACACGAGGACTGCGAGAACTCTGCAGGAGAGGAGGAGGATG 
AAGAGGAGGAGACGATGGATTCAGAGACGGCCAAGATGGCTTGCCCCAGGGACCAGATGCTTCCAGAGCCCATCAGCTTTGAGGCC 
GCCGCCATCCCCGTAGCAGAGAAGGAAGAAGCCCTGCTGCCCGAGCCTGACGTGCCCACAGACACCAAGGAGAGCTCAGAAAAGGA 
CGCGTTAACGCAGTACCCCAGATACAAGAAATACCAGCTTGCATGTACCAAGAATGTCTATAATGCATCATCACACAGTACCTCAG 
45 GTTTTGCAAGCACATTCCGGGAAGATAACTCTAGCAACAGCCTCAAGCCGGGGCTTGCCAGGGGGCAGATTAAAAGTGAGCCGCCC 

AGTGAAGAGAATGAGGAAGAGAGCATCACGCTCTGCCTGTCTGGAGATGAGCCTGACGCCAAGGACAGAGCGGGGGATGTCGAGAT 
GGACCGGAAACAGCCCAGCCCTGCCCCTACCCCCACGGCCCCAGCTGGGGCCGCCTGCCTGGAGAGATCCAGGAGCGTGGCCTCGC 
CCTCCTGCTTAAGGTCTCTGTTCAGCATAACGAAAAGTGTGGAGCTGTCTGGCCTGCCCAGTACATCTCAGCAGCACTTTGCCAGG 
AGTCCAGCCTGCCCTTTTGACAAGGGGATCACTCAGGGTGACCTTAAAACTGACTACACCCCTTTCACAGGGAATTATGGACAGCC 
50 CCACGTGGGCCAGAAGGAGGTGTCCAACTTCACCATGGGGTCGCCCCTCAGGGGGCCTGGGTTGGAGGCTCTCTGTAAACAGGAGG 

GAGAGCTGGACCGGAGGAGCGTGATCTTCTCCTCCAGCGCTTGTGACCAAGTGAGCACCTCGGTGCATTCTTATTCTGGGGTGAGC 
AGTTTGGACAAAGACCTCTCTGAGCCGGTGCCAAAGGGTCTGTGGGTGGGAGCCGGCCAGTCCCTCCCCAGCTCGCAGGCCTACTC 
CCACGGTGGGCTGATGGCCGACCACTTGCCAGGAAGGATGCGGCCCAACACCAGCTGCCCGGTGCCAATCAAAGTCTGCCCTCGCT 
CACCCCCCTTGGAGACCAGGACCAGGACTTCCAGCTCCTGCTCTTCCTATTCCTACGCGGAGGACGGGAGCGGGGGCTCACCCTGC 
55 AGCCTCCCTCTCTGTGAGTTCTCCTCCTCGCCCTGTTCCCAGGGAGCCAGATTCCTTGCCACAGAACATCAGGAACCAGGCCTGAT 

GGGAGATGGAATGTACAACCAAGTGCGGCCCCAAATTAAATGTGAGCAGTCTTATGGAACCAACTCCAGTGACGAATCCGGATCGT 
TCTCGGAAGCAGACAGTGAGTCGTGTCCTGTGCAGGACAGGGGCCAGGAGGTAAAACTTCCTTTTCCTGTAGATCAAATCACAGAT 
CTTCCAAGGAACGATTTCCAGATGATGATTAAAATGCACAAGCTAACCTCAGAACAGTTAGAGTTTATTCATGATGTCCGACGGCG 
CAGCAAGAACCGCATCGCGGCCCAGCGCTGCCGCAAAAGGAAACTGGACTGTATTCAGAATTTAGAATGTGAAATCCGCAAATTGG 
6 0 TGTGTGAGAAAGAGAAACTGTTGTCAGAGAGGAATCAACTGAAAGCATGCATGGGGGAACTGTTGGACAACTrCTCCTGCCTTTCC 

CAGGAAGTTTGCCGAGACATCCAGAGCCCCGAGCAGATCCAGGCCCTGCATCGGTATTGCCCTGTCCTCAGACCCATGGACTTGCC 
CACGGCCTCCAGTATTAACCCTGCGCCCTTGGGTGCTGAGCAGAACATTGCGGCCTCCCAATGCGCAGTGGGGGAAAACGTGCCCT 
GCTGCTTGGAGCCAGGCGCGGCTCCCCCCGGACCCCCCTGGGCACCCAGCAACACCTCCGAGAATTGTACCTCTGGGAGGAGACTA 
GAAGGCACTGACCCGGGAACCTTCTCAGAGAGAGGACCTCCTCTTGAACCCAGGAGCCAAACAGTGACCGTGGACTTCTGCCAGGA 
6 5 AATGACTGATAAGTGTACAACTGACGAACAGCCCAGGAAAGATTATACCTAGTGACTCGGCTCTGCCTCCCAGTCCGCACACCTCT 

CCCATCCAGGCGTTCTTCAGTCAGCCTGTGGCACTGTTCATCTGCTGTCCCGAAGAAACCGAGAACACATTTGGTGCACACTACAG 
CGGTCTTAGCAGCAATACTGTTCCGAAGTATCCTCTCCTCTTCTCGAGCAGGAGTGATAGTTACCTTCACAATGGTGCTACCCCTT 
GCCCAGGCAAGGAAAGACAGCAGTGATGACACTGTCTGTCTGTGGCTCAATTTCAGTCTTCACAGGGATAGACTACAACACCTCTA 
GGCCCCAACCACGGATTTTTTTTCTCAGTGGCCCATGTCACAAACCCTATCTCAGGAATTTCTTCTGAATGTTCAATTTTTTTCAT 
70 TGAAGACAGCTTCTATACACATCAAAGTTTTATAGCTAGACTGTACATATTATATATAATATATATATAAAAAATATATATATATA 

TATATATCCATATGCAAAAGTCCTGCATGCCTCAACTTTCTCATCCTAAAACTGGAAACTTATTTCTCATTTAGAAACAGGTTCCA 
ACATTCCrCTTCTTTTGTCTCTGATGCTAGAACTAGTTTGGTAACTGTTAACGTGGTCATTTTTCTTGCTTCACAGTTCAATTTTC 
AATTCGTACTTATTTATGGACAAAATTCAGTGTTGGAAGCTTTTTCCCAAGGTTTTATrTCAGATTTCTTTTTCGTTTGGTTTGGT 
TTTGGCACCTCCAAGTGGTGTCATTTGAGCATTGTAGGTTTGTTTTrrGTTTGTTTGGGGGGTTTTGTTTGTTTTTGTTTTTGTTT 
75 TTGTTTTCCTTGCAGATACTGTACAGTAATGGTCAACTTTGCCACTTGCACTGAGTTTTGGGTCAAACCTATTTTCTTAAATGAAG 



377 




WO 03/008583 



PCT/USO 1/51291 



TTGTAACTTCGGTATAACTCAAGTATACTGTATATTCTTTGCTTTTAGTTAAAAAAGTAAAACATTTTAGCTAATTAAAAAGCACT 

caggtgataattatgtaggaaaaacaatcttgccaaataatgaattcatcctaggatgtgtagacaataatctgcttgaatatttt 
tatatttcacctcctccccacctttccctaagcaaagtttaaacgcagatagagagttcagagttgatgctggatgttcagattcc 
taagtggggagagagtttggacatctcactcaaaagtacatcagaaaaacaggaatccgtgattttataccagaactcagcaggca 
5 ttggctcctagaaatcaagttagaaagttttcacccagggagtaagtcccattcatttcaacacgtcctgaggcctcggcttgctc 

ttggaagtggtgtgcagtaggacctgctcccctgaaggacggggccaaccagccactggctttcctgcccaggcttggcctcccag 
gacatctggcctgaggggatttgaatcacagccccgaaggtcctgccttcaccccattgggagagagcagggcatcctggcatctg 
cgatccatccctgacacaggctgacacattctttctcctttccttctccaaaggcttggagttttcttctgaggtttttctgccag 
tgtcttgtctgaaggcagacttcattctgaggctttggacaagctattcaccgggaaccctccctgtccccttcccgaatcacaca 
10 cataccctaccctcacctgatgataattttctcttcttgctgcaaaactggttggcttgcaacccagagagagcagcttcccttgg 

ctctgggggccgtgttggccccagccacgtttacaggaaggtgtgccccagaggaggaggaatcagctccctcgctccagtggcct 
tgggtccgggtctcactgagcagcccgagggccactccagcccggctggggaagagagtcctgaacggtttgatgtggggatgggg 
tggtgggcagtggggaatagatggttgactttgtttctttatttgtgccattgtttggacaatattaaagctgcatgtaaaagggg 
aaattagtatatgatgtaggctaaaagtgaaatcatagtaacatatgttttagtattattaacttttttctgtacaaatattagca 
1 5 ctaaatgtttaaatatgtatgaatgccagaaatttgtcagttcatgcagtaggataaaaaaaaaaaaaaaaaaaaaagggcttttc 

tttttaaacagttccacttttaaaacctgcctctgggtttttgttttttcttgtttgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtgtgtctgaaacagatcttgataaagctctgtgttggagctgctggtttttgttatggttgttggaatttctt 
ggcctactaggacagttctgtgcttcaccatgaggtttgcctttgtggaaaactcgtgggtgacagtgagaatataaactcaatgt 
gaatcacgtgatacttcggcaggcgtgtgttacagtggagtcagctgacagtattttgctttttaactctattgttgcctttccaa 

2 0 gtgacctctcctcttcttttaaaaaaagaacactttctgctcatatcataaccaggtccaacccagcttcttggcatgaggtttac 

cctggtaacaactcatgtgcaactggtagtcttgaccacattccatccatttcctcaggtttctgtggttcagtagcccagacctg 
tttggcagccatttctagcaggggcggggcctctttatttctctccaccctaactcagacctcaccttcctcccacccacccctgc 
cttgcttttcttcctcttcccccaacctaacttctgccatgggaactggttaaaaacactgctctaaaaaccatcttccaatttca 
tagagatttctcacaagttatttcattcataatccaccatgaacagtgactagcttcgtgcagttgttcatgtgatgtgtgtgtgt 
25 cttttcctattcagaactatgtgcttgtcaaaattatttctgggttgattcaaagggaggacttgctggggaccagaatccaaacg 

GC CTCAAGTGG AATTTTAAAACCT AG CCTGT CTCTTTTCCCTGGGAT CCCT CTG TCAACCCCACG CCTTTTAGGAAAAAG AAAAGT 
GAGTGAACAGCAAGGAAGAGTGTTTGCACAGTACAGTAACATTTGGTTGTTCTTAAGGCTCTTTTCTTACAAAAATAAGAGACCCT 
CCAACCACGGGCTGTTTAGGAGGATGCCTGCTTGGGTCTCCAAATGGCTGGGGTAGGAATGGTTGTTGGGGCAGAGCCAGTGGAGG 
TGAGTGACCCTGAGACTAATGAACATCCCACCTAAATCCAGTCCTCCCCTTGGATCTGCCTTTGTCCTGCTTGTGTATCCAGGCAA 

3 0 CCTCTTTTCAAGTTGGTCAGGCTTTGGACAGGTGAGTGATTTGCTGTATGTGTTTGTTTCTCTGCGTTACCTGGGGGTGCCTTGAT 

TAAAAT CGAACTTTATTACATACTGATT CTGGAACAAAACAGTT AGAAAAACTTT aaacttt AAAAAAAAAAAAACCGACAAAGTT 
ACGAGGCCATCCTGCTATTTATCTTCTGAGTTCCCAGCAATGACTCAGGCATCAGAGATGATGCTGCAGTGGAAAACCTGACTCTG 
TGTGTCTGCAACTGAATGTTGTGCGAGTAATTTATTAACTGTCTTTCTAAAGGTTTGCTGCTTTTAAGATGCACTATAATTCGGGA 
TGTAATCCTTACATTGCTTTTCCAAGGAAGGGAACAAAAGTCTAGTGATTAGTATGCCAACTGCCACTACTCCTTCAAAAGGAGCC 

3 5 AGGACCAGCGACAAGACTCATGAGAGGACTGGCTAAAGTGAAGTGTGCACAGTGTGAAGTTTAATGCTGTTGTCAAGAGGCCTAAA 

CCCACATTTTCTCTTTTAATATTTTATGATTGCCATCAAAGAAGAAGAAAAAGAAGGAACAGACAAAGGTTTGAAAATGATAAGCC 

TGTTAAGACACCAAAAACTCCTGTCCCGTGAAGCTGCTTGACATCCTGTGGAGTAGCATAATCCTCTCAAAATGAGGAAGAGCTGC 

CTGCAAAGCTTTCTCAAGTCCCTATTTGGCTACCTACTTCTCTACATTATGCCCCATTTAAACTAGGAGCTGTCTTAGAAATGACT 

TCAAACTGCTTCACTATTGCTTACAGTTTAGGAGGAGTCTCAGATCCAGAAGGAGCAAGAATCAAGTTTGGTCCTCAAATGACTGT 

TTCCCCAAACTGAAGACTGTGTTGGAAGTGCAATTTCTGGTGAGTCAGTCCACAATACAATGCCCTGTGTGGAGTTGGTATTCATA 

CAGGAAATCTGTGTGCACGAGGCATTGTGTGTTGAAAGTGTATGTTTATAGTACTGCCTGAGCCATCTCATGACCCCAGCGTCCAA 

AACCGATGCTGTAGAACAGAACATATCTGTCACAAATAGGTGTGTGCAAATAGCATTTGTACATAGAAAAGTCTCATTGTGGCAGA 

TTGAGCATAAATTATTCAACTGACGGTGCAAAAACATTACTTGCAAAGAAAAGTTTATAGTATTTTCCTACACTCCACCCTGGGAG 

4 5 ATGATATTTCTATCAAATGAATATCAGTGCATTTTAAATGTAATATGAAAACGATGCTGCCATTTTGTGAAGAATACCCACTTGGT 

TGCAGAGGCCAACTTTCATAGCTTTGATTTAATGTTGTGACACGGTGTATGCATTTTGCTGTCAAGCAATGGATAAACAGCTCTGA 

CTTTCATTCTCATTCCAGTTTATTGACCTCAGATAAAACACTGGCCCTTCTTAGAAGCAGAAGTGTGCACCAAGACCATTCATTTC 

AGGTAGACTCACATTCAGTGCCAAGTGCTCCCATGGGAATAATCAGACGCATATGTTGCGAAAGAGTGAAGGGACTTGGACAAAGA 

GGGGTTTTCCTACAGATGGATGCTCAGTCTTCTACCAAAACATGTTTGGAGGCAGAACTATGACCTCCCCTTAAGTCCTAACAATG 

5 0 TATTTTGTGTGTGCAAATCCTGGGATGCCCGTTTCACGCTCTGACATAAAGACATGGCACCTCTAGTGAGTGATCAGGAAGATTCC 

ATATGCATTTGGGAGCTTCAGGTGCTTGTTAGACACAGTGAGCCATTCAAGGCAAGCACCACCTTTGCTAGTGAGGCCAAGAGAGC 

CTGTGACAAITTGACAATTTGTTCCAGAACCAGTCTGATGCAAGTGCACCTCTAATATATGCCTTACAAACTCCAGAGGCCATATT 

CAAAACAGGGTCTTCTCAGTGTATGCAAGGGGCTGCAGCCCCTCTTCTCTTCCTCCCCAGGTTGAACAATACGGACAGTTTTCACA 

CATATCTACCTGTATAACCCTCTGTACCTCTCATAACTGGTCAACGACTGTAACAGGTTACATCAGGTGTTTTTCTACATACTTTT 

5 5 TACACAGATTCTATGCGATTAATGTAATTTAATTCAATGCATCATTTTATTGTACTAGTTCTTAGGCTTGTCCTTATTTTTTTCTA 

AGTGATTGTGGTTTTTCTCGTGGTTTTTATTGTAAAAAATGAAAGGCTGTTGATGCTTATTCTCTGTAACTAAGAATTTTACCTTT 

TGGGGGAAAAAAGCATTGCTATGAACTAATGGAATTGGAACTTCATTTACTCATTGTAAATACACTATTGTGCAAAAAAAGTTTTC 

actcaattgaattgctagtgttaactgaattttgtctagacaccatttctgttgatgaaataaagacatatcattatgcattgtaa 

ACTG 

60 

HUMAN SEQUENCE - CODING 

ATGAGAAGCCTGACTCCCCCATGTATGTGTATGAGTCCACAGTCCACTGCACCAACATCCTCCTGGGCCTCAATGACCAGCGGAAA 

AAGGATATTCTCTGTGACGTGACTTTGATCGTGGAGAGGAAGGAGTTCCGGGCCCACCGGGCTGTGCTGGCCGCATGCAGTGAATA 

TTTTTGGCAGGCGCTGGTTGGACAGACAAAAAATGATTTGGTGGTCAGCTTGCCTGAGGAGGTCACAGCCAGGGGCTTTGGGCCGC 

6 5 TGTTACAGTTTGCCTACACTGCCAAGCTGTTACTCAGCAGAGAAAACATCCGCGAGGTCATCCGCTGTGCTGAGTTCCTGCGCATG 

CACAACCTGGAGGACTCCTGCTTCAGCTTCCTGCAGACCCAGCTCCTGAACAGTGAGGATGGCCTGTTTGTGTGCCGGAAGGATGC 

TGCGTGCCAGCGCCCACACGAGGACTGCGAGAACTCTGCAGGAGAGGAGGAGGATGAAGAGGAGGAGACGATGGATTCAGAGACGG 

CCAAGATGGCTTGCCCCAGGGACCAGATGCTTCCAGAGCCCATCAGCTTTGAGGCCGCCGCCATCCCCGTAGCAGAGAAGGAAGAA 

GCCCTGCTGCCCGAGCCTGACGTGCCCACAGACACCAAGGAGAGCTCAGAAAAGGACGCGTTAACGCAGTACCCCAGATACAAGAA 

7 0 ATACCAGCTTGCATGTACCAAGAATGTCTATAATGCATCATCACACAGTACCTCAGGTTTTGCAAGCACATTCCGGGAAGATAACT 

CTAGCAACAGCCTCAAGCCGGGGCTTGCCAGGGGGCAGATTAAAAGTGAGCCGCCCAGTGAAGAGAATGAGGAAGAGAGCATCACG 
CTCTGCCTGTCTGGAGATGAGCCTGACGCCAAGGACAGAGCGGGGGATGTCGAGATGGACCGGAAACAGCCCAGCCCTGCCCCTAC 
CCCCACGGCCCCAGCTGGGGCCGCCTGCCTGGAGAGATCCAGGAGCGTGGCCTCGCCCTCCTGCTTAAGGTCTCTGTTCAGCATAA 
CGAAAAGTGTGGAGCTGTCTGGCCTGCCCAGTACATCTCAGCAGCACrTTGCCAGGAGTCCAGCCTGCCCTTTTGACAAGGGGATC 
75 ACTCAGGGTGACCTTAAAACTGACTACACCCCTTTCACAGGGAATTATGGACAGCCCCACGTGGGCCAGAAGGAGGTGTCCAACTT 
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CACCATGGGGTCGCCCCTCAGGGGGCCTGGGTTGGAGGCTCTCTGTAAACAGGAGGGAGAGCTGGACCGGAGGAGCGTGATCTTCT 

cctccagcgcttgtgaccaagtgagcacctcggtgcattcttattctggggtgagcagtttggacaaagacctctctgagccggtg 
CCAAAGGGTCTGTGGGTGGGAGCCGGCCAGTCCCTCCCCAGCTCGCAGGCCTACTCCCACGGTGGGCTGATGGCCGACCACTTGCC 
AGGAAGGATGCGGCCCAACACCAGCTGCCCGGTGCCAATCAAAGTCTGCCCTCGCTCACCCCCCTTGGAGACCAGGACCAGGACTT 
5 CCAGCTCCTGCTCTTCCTATTCCTACGCGGAGGACGGGAGCGGGGGCTCACCCTGCAGCCTCCCTCTCTGTGAGTTCTCCTCCTCG 

CCCTGTTCCCAGGGAGCCAGATTCCTTGCCACAGAACATCAGGAACCAGGCCTGATGGGAGATGGAATGTACAACCAAGTGCGGCC 
CCAAATTAAATGTGAGCAGTCTTATGGAACCAACTCCAGTGACGAATCCGGATCGTTCTCGGAAGCAGACAGTGAGTCGTGTCCTG 
TGCAGGACAGGGGCCAGGAGGTAAAACTTCCTTTTCCTGTAGATCAAATCACAGATCTTCCAAGGAACGATTTCCAGATGATGATT 
AAAATGCACAAGCTAACCTCAGAACAGTTAGAGTTTATTCATGATGTCCGACGGCGCAGCAAGAACCGCATCGCGGCCCAGCGCTG 
10 CCGCAAAAGGAAACTGGACTGTATTCAGAATTTAGAATGTGAAATCCGCAAATTGGTGTGTGAGAAAGAGAAACTGTTGTCAGAGA 

GGAATCAACTGAAAGCATGCATGGGGGAACTGTTGGACAACTTCTCCTGCCTTTCCCAGGAAGTTTGCCGAGACATCCAGAGCCCC 
GAGCAGATCCAGGCCCTGCATCGGTATTGCCCTGTCCTCAGACCCATGGACTTGCCCACGGCCTCCAGTATTAACCCTGCGCCCTT 
GGGTGCTGAGCAGAACATTGCGGCCTCCCAATGCGCAGTGGGGGAAAACGTGCCCTGCTGCTTGGAGCCAGGCGCGGCTCCCCCCG 
GACCCCCCTGGGCACCCAGCAACACCTCCGAGAATTGTACCTCTGGGAGGAGACTAGAAGGCACTGACCCGGGAACCTTCTCAGAG 
15 AGAGGACCTCCTCTTGAACCCAGGAGCCAAACAGTGACCGTGGACTTCTGCCAGGAAATGACTGATAAGTGTACAACTGACGAACA 

GCCCAGGAAAGATTATACCTAG 
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Table 15 

MOUSE NOMENCLATURE 
ICSGNM Wntl 

Celera mCG18420 

5 

HUMAN NOMENCLATURE 
HGNC WNT1 

Celera hCG4l496 

10 MOUSE SEQUENCE - GENOMIC 

TGAATGCTTGAGATAACCCAAATGCATGCTCCACGCTCGCGCGTTTGCTGCACAAGAGATGAGGGAGGCCTGAGAGGATCCCAAAG 
TGAGCCCAACTTCAGGATAGCGGGGGGGGGGGGGGGTCCTGCTTTCTCCAAGGACGTTCCCACACAAATGTGAATACGCATATGGG 
CAT AAACAAAAAG CT A CAAAGTG AAC CT TT AATTTTTTTT AAT GT GTG AACAAAACAACAAC AGCAAACAAAACAAAACAAAACAA 
AAAAAAAAAAAAGAAAGGCCTCCCCAAAACAAAGAAGACCCAGCAGATGAAAGAAAGTGTTTGCTGACTGGGGCGTGGTGGCACAC 
1 5 CCCTTTAATCCCAGCACITGGGAGGNNNNNNNNNNNNNNNNNNNNTGGGAGCCGAGGCCAGAGAGTGGTTCCAAGAGCCTGACCTC 

GGACCCTTCTAATCTAGCTTGCCTGGTATTGCCAGCACGAGGAGGCAACACCCCTCACAGGTGGTGGGGAACCCCCTTCTAATCCC 
TCCCTCTAACCCTGTAAGGGCGGGCAGATCAGTTGTGGGGCCCACAGAGAGGGAGCGGTTGGTGAGGAGGGATAGAGGGTCTGAGA 
GAACCGGTCTCAAATGGGTATGTGAGTGTCCCAGGACCCTGCGTCGTGTGTGAGCTGGCTCCCCCCCCGCCCCTGCCAGACCGCAG 
CCC C AAGCACAG C ATG ACTGGC CCTGCGCACCCAAGTCACATAGATCCAG AGC CG AC C CC CCAAGGAAACAG AAGCACAGGGCTGG 
20 TACCCACAGCCACAACCACCTCTTCATTGGTGGTGGCTAGCAGCAAGGCTGGGCAACCAGCCCCTGGTCTACATTCTTGCAAGTCT 

TGCCTTGTGTTGAAGAGGCATCCCTGGCTAGGTGTCTAGTACAAAGGAAGTTAGGTATCTGGGGTTACTATTGAGTGCTTCCTTGA 
TGAGGGTGCTGGAGCCCTAAGCTAGACCACAGCGGGAGGTGCTCTTTCTGAGTCCCCCACCTCTGGAGTAGGGAAAAGGCAGCCCA 
AGAGCTCCTTCCCATTTAGGGGAAGAAGGCCAAACCATGTATAACTTCTGAGATGGGCCAGCACTGTCTCAGTAACTTCTACCCTA 
CTCCAGAACCCAGGATCCTCACCAGTGCCCCATCCTCTCTCCTGCCTGTCAGCCTGGGACTCACCCAGGCCCTGGAAGGGTArTTA 
25 GCAGATCCTTCATCAGTATCTCGAGGATATTCACGTTTCTCCCGTGGCTGCAGTTCCATTCACACGTTGGATTTTGTCTTGTTCCT 

ATTTGTCCCTAATGCTATCTTTACCTCCTAGTTCTATCATTCAGTCAGATGTCAAGAAGGGACTAGGGCAAGCTGGGGCAGGTAGA 
GCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGCGCGCGCCATGCTTTTACTCCCAACACTTGGGAGGC 
AGAGGCAGGTGGATCTCCTTGAATTCAAGGCCAGCCTGGTCTACTATGTAGTGAGTTCTGGGACAGCCAGGCTATATAAAGAGACC 
CTGTCTCTAAAACCGATGATGATGATGATGACGACGACAGCGGCAACGACAATAATAATAATAACGACGAAGGTGATGATGATGAT 

3 0 GAAGGGGCTAAGGAAGATTATAGCGCCCAGAGGTTCAACTTCTTAGTGGTCTGGGGGCTCCCCAAGTTGAACTGTCCCAAACCTAA 

GAACTCATACCGCTGTTCTCTAACCTCTCTGAAGTCTTGCTCTTTGATAAGAGGCCACAGGCAGGCAGTGGGTGGCCTGAGCTGGC 
CGAGGGTGCCCTCTTGCCGACCGTCTGGCCTGAGCACTGACCCACAGGCAGCTAGAGGGCGGTGGGACAGGCGGGGCCTGGAGAGG 
CCTGCGGGTGCACACCCATTGCCTAATACCCCAAGCACGCAGCCAGCTCCAAGAAAGAGGAGGGGCAGGAACCAGAGAGACCTTGA 
CAAGGGTTGAGACCTAGATGAGAGGGGGAAAAAAGGGGGGCTGCCATCACTGCAGGGAGGAAATGAGAGCAACCTGGCCCATCTTC 
35 CTTTTGATGAGAAAAGTGGAAGGCCCCTCCGGCCCTTGCGGGGATGGGGAGGGGGGACGTGTAGCAAAACACTGTGGGAAGAACAA 

CGAGGCCCTGAAGGGCGGGGAGTGTCAAATAAAAGAGTGGGGACCTCTGGAGATGGGGAAATCAAGCAACTGAGGCGGTGGCTAAA 
GCCGGGCTACACTCGGGAATCTCCTCCTCCTCCCCCTCCCCTGATGTTTGCCTTGGCTGGGGTCTTGGGTGACTCATCTGTTGCTA 
AGCCGCTGATAGGGGCGGCCAGCCCAGGGAACCCAAATTATAGGCCCTGGAGGGATGGATGCGCCTGCGGCGGTGAGCTCAGCTGT 
ACGCCXCCCTCCACCTCACCGGTCTTCCACTGCAGCACCGAAGGCCACCACCCAGAGGCGCCAGAGATGTTGCAGACGAACTACTG 
40 GACTCCAGAGAAGCCCCCACATTCAGTAGTAGCCCCAAGGAGTCTTCTGACTCACCCAAGACAGAATGTTACCCCCTTGTCTACTA 

TAGGTTGATGGATGGGTTACACCCTCCCAGCCCGAGGGGGTAGCGCCTGCCTGGGCTTCAAAGGCTTGCCCAAGAACTCAGAGCTC 
TGCTCCAATGTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTATACACACACACACACACACACACACACACACGTCTAAGCAA 
AGCTTTCACCCTCCCCCACCGCCTCCCTCCTAGATCTATTCCAAGGCCTGTGTTTTGCTACAGAGTTTCTACTTCAATTCTTTAGT 
TAACTGTAGCCAAAAGTGACAGCAAGCCGCCCCCTGTCCCATATACCTAGAATAAGGAAGTTGAGGGAGGGAGATCAAGAATTCCA 

4 5 GGAGAGCAGATCTACAGATCAGCATCGAAGAGCTCTTGTTGCTTTTGTAGAAGACTTAGGTTCAATTCCCCAGCGCCCACAAGGTG 

GCTCACAACCATTCATAACCTTGGTTCCTTGGGAATCAATAGGTATGAGTGTGGTGCGCATATATACGAGCAGGCAAAACATTGAA 

CTACAAAGAAAAACAAATCTAATAAATAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNtfNNNNNNNNNNNNNNNNNNNNNNNNNNNlTONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJmNNl^^ C CACAT 

50 GTAACCCAGGCTAGCTTCAAACTCAATATGCAGTTAAATATGACATTGAACTCTGACCTCTGCTTCTCAAGTGATAGGACTATACA 

TGTCAGTGAACATGGCTTTATCTTCTCTTTATTTTTACCATACCTATGGTAAAGCTTAGGACCTCACATATGCTAGGTAAGTTGTG 
TGTGTGTGCGTGTGTGCGTGTGTGTGTGCATGTACACATACGTGTGTGAGCACATGCAAAGGCCAGAGGTGGGGATGGGTGTCTTC 
CTCTATTTCTCTTTGCCCTATATATTTTTTAGTTTTCATCTTATTTTCATTTTTAATTTATTTATTATTAGTGTGAGGGGTTGTTG 
AGTGTGCATCGTGGTGACAGCCATTCTCTCCCCTCTGTCCCCACTTCAGCAGCGGTACTCATAGATAATAGGGTTTCCCTGTCTTA 
55 GATTGCATTCCACCACCAGAGATCAAGAAAGGTACATGTGTGAAAGGTCTCAGTCAGGGTGTTACTGCTGTGAACAGACACCATTA 

CTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCTAGTGCTGGGATTAAAGGCGTGC 
GCCACCACACCCGGCTCCAAGGCAAACTCTTATAAGGACAACATTTTTTAAAAGATTTATTTATTTATTTTATGTATGTGAGTACA 
CTGTCCCTGTCTTCAGACGCATCAGAAGAGGGCATCAGATCGCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGA 
6 0 ACTCAGGACCCCTGGAAGAGCAGTCAGTGCTCTTAACCACGAAGCCATCTCTCCAGCCCAAAGGACAACATTTAATTGGGCCTGGC 

TTACAGGTTCAGAGGTTCAGTCCATTATCATCAAGGCAGGAACATGTTAGGCATGGTTCAGGAGGAGCTGAGAGTTCTACATCTTG 
TT CCG AAGG CAAACAGG AGAAGGCTGGCTTC CAGGGAG CT AG GATG AGGGTCTT AAAGCCCAC AGGCACAAGGG CACACTTCCTCC 
AACAAGGCCACACCCACTCCAACAAGGCCACACCCCCTAATAGCGGTACTCCTTGGACCAAGCATATTCAAATCATCAGAGTGACC 
CAGGCCTCAGTGATGAGGAATTTCTCAGGGACAAAGTCAGGCGACCCATCTATAGTGCTCATTCCCTTGAGCCTTCTGTGCAGGGT 
6 5 ACTATGTGG AGAAATTCCTAGCTTACGGACATGTGTAGGAAGCTAGGCCATTCCATATTATACCTCAG AAATTCAT CTTTGGAGG A 

AG CAGAGTTCTAGGCT AAG AG AGAGC CTGGG AAAG ACATTTCCATTAACAATAAAAT AAAATAAAAT AAAAT AAAATAAAATAAAA 
TAAAATAAAATATCTCAGCAGCTAGAGGCATGGCTCATCGGTTAAGAGCATCGGCTGCTCTTCCAGAGGACCTGGGTTCACTTCCC 
AG CAACCACATGG CAGCTCACAG CTAT CT AT AACTCCAGTTC CAAAGGATCCAGCACTCTCACACAG ATATGCATGTAAG CAAAAC 
accaatgcacataaaatgaaaataaatttatcatttttaagactccaccaagcttcatttgggttgatgtacatcttgttctaaac 
70 acattcacacctattgggatgactcagaaagttatgggacctgtgaccaaatctatcgactcgagttccatccatggaacctttgt 

actaaaaagagagaatcaattcttgtaagttgttctctgattatgcatgctatagcagtctcactcatttgcttattctctctctc 
tctctctctctctctctctctctctctctctctctctctctccacacacacacagacactcaggcacacacacacaaagtgattaa 
atgtttaaattaagggctggagagatgattcagctgttgagagagcactgactgctcttccagggtcctaagttcaattcccagca 
accacatggtggctcacaaccatctatagtgggatccgatgccctcttctggtgtgtctacagtacacatatacataaaataaaca 
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aataaatctttaaacattttaaattaaacacaagtgccccaggaacagtaactaaatctatcagtcatttcttcctcagagtatag 

CTTGGCGGGAAAGGCTGATCCATTCTGAGAGTCAAGCTCTTTTAGAGTCAGACTCAGGGAGTTTAGTCAGAAATCATACTTAAAAA 
GCAGACGAGATGGAAACAAAAGGTGCCAAAAAGGTGGCAGGCCAGACCTAAAAGTCACTTTCTTTCTGTGTCAACTCTGAAAAGGG 
ACCCCAGCCTGCTCTGCTGCATATCAGGCAGCCACTGAGCCACTGACGATGCAGAAAGAGTGTGCATAGGCTTTGAGTTCAAAGGG 
5 GCTGTCAGGTCTGGGGGAGGGAACATGCCCCTAATCTCCACTGGAGGACTGGAGGAAGAGAGGTCAGAAGTTCAAGGCTAGCTAAG 

ACCGTATCTTTAATTTGAAGCCAGCCTGAGCTACATAAGACCTTATAGCAACAAATACGCAAACAAAAATCAAAACCAACCAGGCT 
AGAAAGATGGCTCAACACTTAAGAGCGCCTGCAGAGGGGTGGGGGTTTAATTCCCAGCACACACATAGTGGCTCAGGGAATCTGAA 
GCCCTCTTCTGGCCACTGCGTGAACTGCATGCGCATGATACATGTGCArACATGCACACAAAATACTCAAAACACATTAAAAAAAT 
AAGTCTAGCGGTGGTGGCACACGCTAGCACTCAGGAGGCAGAAGCAGGCGGATGTCTGAGTTTGAGGCCAGTCTGGTCTACAATCC 
10 AAGTTCCAGGACAGCCAGGGCTACTCTATCTCAGAAAACCAAATAATCAAACCAATAAGACTCCTCTACCCCCAAAAAACAAAAAA 

gcaaaaaataacaactgggtttgggtttagctttgagataagattttactatgtatcccaggctggctatactagaactggttact 
atgtatcccaggctggctatactagaactggttactatgtatcccaggctggctatactagaactggttactgtgtatcccaggct 
ggctatactagaactggttactgtgtatcccaggctggctatactagaactggttactatgtatcccaggctggctatactagaac 
tggttacgtagaccaagatagcctcagactcacagatgtgactcacttgcttcttaactcccaagtgctggatttacgaccggtgc 
15 caccaagcctggtgtccccaaggctttttaatcctcctgcctcagccttccaggttctgggactggcaagcatgtgcccccacaca 

gagttggcctggggattgtttattctatttttcattagttattattttgttgttgtttgagatgggatctttctacatatctcagg 
gttgtctcatgtttggagcaatcttcttatattttattgtatgtgtgcctgcatgtgtgtacatgcgtgtgcgctcatgtgcatgt 
gcgtatgtgtgtgtgtatgtctgtgtgtgcatctgtgtgtgtgtgtctgtgtgtattgtatgtgagcaagtgtgcaagctcatgga 
gatcaaaagacaagtgtttagaatcaggtctctgctttcatcacatgggccccagggatgaggcgcagctcacctggcttgccagc 
20 aaacacttgtttgtttgtttggttggttggttggttggttggtttttggttttttcgagacagggtttctctgtattgcctggcag 

tcctggaactcactctgtagaccaggctggcctcgaactcataaatccgcctgcctctgcctcccaagtgctgggattaaaggcgt 

tttgttttgttttgtttgctgttgttgttttgttcacacattaaaaaaaattaaaggttcactttgtagctttttgtttatgccca 
tatgcgtattcacatttgtgtgggaacgtccttggagaaagcaggagcaggagttacagacagttataagctgcctgacctgggtg 
25 ctgggaaacacctcaggtcctctggaagagcagtaagtccccttaaccaatgaaccatctatccgtccagcctacatttaatttgt 

tttcttatttactttgtctgcatgtgcatgtgtgtgcatgggacactggatgcctgtggaggtcagaggtcagtcttctctccttc 
catccagcgacgctcggggactcatatcctcaggcttggcagcaagtgcttccttgtccccttagtcagggattctccatgtagcc 
ctggctgccctgcaactctcaatgtagaccaggctagcctcgaactcacagagatccatctgcctctgccttccaagtgttagggt 
tgaaggcttgcaccaccacaggccttgctttgggtttttgagagtgtctacagaatgctgggaggtgaggaatagccttgaacttc 

3 0 tgatcttcctgcctcccaagtgctggggttacagtcatgcgccaccaattcctggcttttgcagtgctggtgatccaaactagggc 

ttcatgcaagcgaggcaaacacggtatcccagttcctgggaatgtggctttaacatggattcatttattagcagggacctgggacc 
tgaagacactgccttaccaagcatctcctctgtgaaatagaagagaggagaaatattaagatcctgggaagggggcgcttccctgt 
gtgacagtggtgcgtgataaccaggctggcagtgccctctgcatcccacattgggaacagcagcctgatactccaaggctgccatg 
accctgaagatcactggaatcaggaggaaagtagaatccacaatggaagagttaaggctcttgggtaagagtgggagaaaatgggg 
35 gtggggggtggggacactgcagaaacctgggagaaaaaaaatccaactaaaatcaggaaacacatggaggcacaaatttgctaatc 

tttctttaaaaaactgtttcaggagatttattttatgtatgtatgtatgtatgtatgtatgtatgtatgtatgtatgtatgtatac 
gtgcacctgtgtgtgcttggtgtcagtggggctcagacatcacctgattccctggaactggagttacaggtggctataagccacca 
cttgggtgctgagaacagagtccggggcctctggcagagcagtcagtgcttttagccactgagccatctctcattccccccaatta 
tgttcatcttgagttgggcaggtacggtggcggaataggcctgtaatcccagcagtcactggaccatcatgggttctacatattaa 
40 acctttatgttaggtagggtcacacagcaagatccggtcacaaaaccagcaacaacaaaaccaaaaggagccagcttcttcccaca 

agcattctttccctcaggtcttcagctccatctgacagctactcggctggtggtcctatcctttctgagcctagttgccagagaaa 
caagcccggttcatcttcatgactagcacatctaatgataagcacaggttgactcaaggtgccatagggtgacactaggtacccag 
agcgacagaatgacacctatgagtgcacgtcgttaatcacaaacacacacacacacacacacacacacacacacacacactcatgc 
acccacctgcaaacacaattgcagccttctggacgtctcctgtcacagccccacctccttcctgatacactgcgttaagtggtgac 

4 5 tgtaacaaaatgacttcatgctctccctgtcctgagccaaattacacaattatttggaaagggctcaaaatgttcttcgttagaag 

tttctggatacaccaatacacaggagcgtgcaccctcagaacacatgtacactttgacttaatctcacgggtgacacaccgacgct 
tacactccccctagcccacagaggcaaactgctgggcgcttctgagtttctcactgccaccagctcggtttgctcagcctacccct 
acaccccacgcccgggaatccctgaccacagctccacccatgctctgtctccttcttttccttctctgtccagccgtcggggttcc 
tgggtgaggaagtgtctccacggagtcgctggctagaaccacaactttcatcctgccattcagaatagggaagagaagagaccaca 
50 gcgtaggggggacagaggagacggacttcgagaggacagccccaccggcgcgtgtgggggaggcaatccaggctgcaaacaggttg 

tccccagcgcattgtctccgcgccccctggcggatgctggtccccgacgggctccggacgcgcagaagagtgaggccggcgcgcgt 
gggaggccatcccaaggggaggggtcggcggccagtgcagacctggaggcgggggccaccaggcagggggcgggggtgagccccga 
cggttagcctgtcagctctttgctcagaccggcaagagccacagcttcgctcgccactcattgtctgtggccctgaccagtgcgcc 
ctggtgcttttagtgccgcccgggcccggaggggcagcctcttctcactgcagtcagcgccgcaactataagaggcctataagagg 
55 cggtgcctcccgcagtggctgcttcagcccagcagccaggacagcgaaccatgctgcctgcggcccgcctccagacttattagagc 

cagcctgggaactcgcatcactgccctcaccgctgtgtccagtcccaccgtcgcggacagcaaccacagtcgtcagaaccgcagca 
cagaaccagcaaggccaggcaggccatggggctctgggcgctgctgcccagctgggtttctactacgttgctactggcactgaccg 
ctctgcccgcagccctggctgccaacagtagtggccgatggtggtaagtgagctagtacggggtccgccacttgtcctggggcaaa 
gagccaggcacgggccttacccagctcccacgctgtggggatcaccaacctacagacccccctcgtgcattgtgacttcacatcca 
60 gggtgctcacacctagaactagctctgctgaagtgggggcacatcattggcatgcagaagcccagatacaccaggctcagagacca 

ttcccatttaatacgaccccgtttctgctgagcaacaggtcccaacctcgctgtggtgggtgctcaggtgtcccttaggtcttgaa 
ccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccagatattagctttgaggtgagggagtggaattcctaagtttttca 
aggtgggcaaggctgcaggtggggtttctcctcgggggctgacttgaagaaaggaagagctaaggtagccatgccttttctgtcca 
ctcactagactctggagctcagggccaggcaaggatagggtggtacagcctgtatggttaggatgcaggtcccctcccctggactg 
65 aacccttatgcatcccgccaggggcatcgtgaacatagcctcctccacgaacctgttgacggattccaagagtctgcagctggtgc 

tcgagcccagtctgcagctgctgagccgcaagcagcggcgactgatccgacagaacccggggatcctgcacagcgtgagtggaggg 
ctccagagcgctgtgcgagagtgcaaatggcaattccgaaaccgccgctggaactgccccactgctccggggccccacctcttcgg 
caagatcgtcaaccgaggtgggtgcccaggaaagcgacgcttccgggattaagggaaaagcagggtcatctccagggcataggcgg 
gcgaaggcagggaagacatcccagggttatatgtgatcaaactgagaatcgcctggtgccggcagttaccgtaggtcagcaccaga 
70 ttctttctagccttgcgttgtgagcatgatctttaacgttgctgagccactggcccacagaaagggaattccggatcgtgggcgct 

gggcgacagctgtttttccctagccttcctcaaaggtacctgggaagctgatctctgagggctagctagggttgtgcttcgcaccc 
agcaaagtttgcactgccaatactagtagcgatcttggctatgcagatttgttctacttgggaatctccccttggagctgctctgc 
taaggctctggagtctcagtaaagcttagagaggagggcattccatgcttcgcacacatgactccaaggatgttggactgtagggt 
accaagtcttccaaacagggtgctgagttggccccacgccttctctcaactgatgcggggtcgcttcacccacaggctgccgagaa 
75 acagcgttcatcttcgcaatcacctccgccggggtcacacattccgtggcgcgctcctgctccgaaggctccatcgagtcctgcac 



381 




WO 03/008583 



PCT/US01/51291 



ctgcgactaccggcggcgcggccctgggggccccgactggcactgggggggctgcagtgacaacatcgattttggtcgcctctttg 
gccgagagttcgtggactccggggagaaggggcgggacctacgcttcctcatgaaccttcacaacaacgaggcagggcgaacggta 
cgtcggtgtgtccggaaccaatggcaggggagatgtaagacaggtgcacggggacagaggcacagggaaggggcttcccgagagag 
tgggactctaggagggaagacagagaagaggtggtggttgagggcaaagaggttcctgagctgatgacagaacagaagagattagc 
5 aggctatcaacacgtgggatgtattgagatggctccatggcacacttttgaaagataaaagtgacttgctggcgtggagcagagtc 

tggccgaatgtccctatctcagcgggccattttgcacttcctctctcccgagcttagtcacacctggaccttggctgaagtttcca 
cagcatcgacgtgacccgggtggggtgggggtggggaagtatgggtggtggttcgtgggatgttggctttgaccttttcttccctc 
ctcccctcgtcccctcctcccccagaccgtgttctctgagatgcgccaagagtgcaaatgccacgggatgtccggctcctgcacgg 
tgcgcacgtgttggatgcggctgcccacgctgcgcgctgtgggcgacgtgctgcgcgaccgcttcgacggcgcctcccgcgtcctt 
10 tacggcaaccgaggcagcaaccgcgcctcgcgggcggagctgctgcgcctggagcccgaagaccccgcgcacaagcctccctcccc 

tcacgacctcgtctacttcgagaaatcgcccaacttctgcacgtacagtggccgcctgggcacagctggcacagctggacgagctt 
gcaacagctcgtctcccgcgctggacggctgtgagctgctgtgctgtggccgaggccaccgcacgcgcacgcagcgcgtcacggag 
cgctgcaactgcaccttccactggtgctgccacgtcagctgccgcaactgcacgcacacgcgcgttctgcacgagtgtctatgagg 
tgccgcgcctccgggaacgggaacgctctcttccagttctcagacacactcgctggtcctgatgtttgcccaccctaccgcgtcca 
15 gccacagtcccagggttcatagcgatccatctctcccacctcctacctggggactcctgaaaccacttgcctgagtcggctcgaac 

ccttttgccatcctgagggccctgacccagcctacctccctccctctttgagggagactccttttgcactgccccccaatttggcc 
agagggtgagagaaagattcttcttctggggtgggggtggggaggtcaactcttgaaggtgttgcggttcctgatgtattttgcgc 

TGTGACCTCTTTGGGTATTATCACCTTTCCTTGTCTCTCGGGTCCCTATAGGTCCCTTGAGTTCTCTAACCAGCACCTCrGGGCTT 
CAAGGCCTTTCCCCTCCCACCTGTAGCTGAAGAGTTTCCGAGTTGAAAGGGCACGGAAAGCTAAGTGGGAAAGGAGGTTGCTGGAC 
20 CCAGCAGCAAAACCCTACATTCTCCTTGTCTCTGCCTCGGAGCCATTGAACAGCTGTGAACCATGCCTCCCTCAGCCTCCTCCCAC 

CCCTTCCTGTCCTGCCTCCTCATCACTGTGTAAATAATTTGCACCGAAATGTGGCCGCAGAGCCACGCGTTCGGTTATGTAAATAA 
AACTATTTATTGTGCTGGGTTCCAGCCTGGGTTGCAGAGACCACCCTCACCCCACCTCACTGCTCCTCTGTTCTGCTCGCCAGTCC 

ttttgttatccgaccttttttctcttttacccagcttctcataggcgcccttgcccaccggatcagtatttccttccactgtagct 

ATTAGTGGCTCCTCGCCCCCACCAATGTAGTATCTTCCTCTGAGGAATAAAATATCTATTTTTATCAACGACTCTGGTCCTTGAAT 
25 CCAGAACACAGCATGGCTTCCAACGTCCTCTTCCCTTCCAATGGACTTGCTTCTCTTCTCATAGCCAAACAAAAGAGATAGAGTTG 

TTGAAGATCTCTTTTCCAGGGCCTGAGCAAGGACCCTGAGATCCTGACCCTTGGATGACCCTAAATGAGACCAACTAGGGATCCAG 
GTCTCCTGAGAGAAAAGCCTGCTCAAAAGCTCCTGCAGGGCTCTTCCTCCTGTTCTGGCAGCAGCTGGTTAAGTGATGAGGACAAG 
TGTGTCACCTGATGGGGACTCAGCACACCAACAGTCCAGCTCTCCTAGTGCAAGAGCTGGGGAGGTAGCAGCAATGAAAGGAAAGG 
ATAGCCATGACTACATCCTGAGAGGGGGGGGGGGGAAGCTCAAGCAGAAAGGGTGTCATTGCCCCTGGGAGGCTATCAACCTTTTC 
3 0 TGCAGTCTGAGCTTTGAGCAGTGGAAGGCCCACCTCTTACACTCTTCCTGGAAATTCTTTATTAGCAACCCAACCCTAACCTACAG 

GTAAGGGACATCCAGGAACAAGCCATGGGTTAGAGCTGGAAAGATGGCTCAGAGGTTAAGAGCACTGGCTGCTCTTCTAGAAGTCC 
TGAGTTCAATTCCCAGCAACCACATGGTGACTCACAACCATCTGTTAATGGGATCTGGTGCACTCTTCTGGTGTGTCTGAAGACAG 
CTATGGTGTGCTCATATAAATAATAATAAAGAAATGATATTAAAGAAAAGCCATGGGTTAACAGTGGGCCCTAAACTTGAACTAGA 
AAACTTAAAGATGCTCATAGGGAAGAAGAAAAGAGCAGAAAGCTTAGCTTCTAGACAGGGGTAAGGCTTAGAGCTCAATAAAAAAG 
3 5 GAACCCCAAGAGTGATTGGTCCACAACCAAAGCAGTAAGCTAACCACACCCACAAAGAGCCAGAATGAGGATTCCTTATGACCTGC 

AGGCTACCTCTGTGCTTGCAGTCACCAGTCAGCAGGAAAGGAATCCTTCTCAGAGTACTCAACCTGACGCCAGTCATTTCTTCCTC 
CCTTCCTTGTCCAACCAGAGCCTTAGCCCTGACTCAGGGAACACTAACCCTTTCCAATACCTGACCTTCATCATAGCCCCTTCCCA 
CCAGAGAGGACCCGAAAGGCATTGACAGAAGCTACAGAGGACCCCCGCCTTCCCAAGAGCCATAACCAGTCTCAATCAGCTCAGAG 
AGTTTCTTCTTCTTCCCAGGATCCTTTGCTGCAGGCTATCACCTCTGGGGAAGGGGGGGGGGAAGAGGTGGGGGGGGAGGGGTGAA 
40 CTCTGACCCCTGTTGGTTTTTTGACTCTGTGAGTGGGTAGAGAAGTAGATTCAGGGCCTGCTCAAGCCATTTCCTTGCCTTTCTCT 

CCACTGGCAAAGCTAGCACTGGGTCAGTTCTGATGAGTGGATCCAACCTGGGATACTGGATGTCTGGATGTCTAAAAGGTTCTGGG 
TCTCCAGTGATGATCATCCAGAAGAGCCTACTCAGTCCTAACCCAAGCTGAGCTATCAGCCCCTCAGCGCTCCCAAAGTATGAAGC 
CATTGGGCTGTCCCAGGGCACAAATGTGTGTGTGTCTGTGTGTGTGTCTGTGTGTGCATGCCTGCACATGCTGTGTTGCACGTGTG 
TGCCTGTGTGTATGTGTGCATGCACGCATGTGCACATGCACGCTTGTGTGTGTGTGTATGTGTGTATGTGTGTGTGCATGTGCACG 
45 TGTGTGCACGCATGTGCGAGAGTGTGTACGCGTGGGCTGCTGTAACTCAATGTATCAGGGAGAAGCAGCAGAATGGAGGAACCAAA 

ccatcgccgaccaatctcacccaaatcctaacccaggaacctggaaactagtgtgctgagcagaggtgtctttcaggagttggaaa 
gagagcaccaccacccccttttgcccaggtatttgacacatcttttgtcttcagtcttctcagtcccatttgccttgcttgaccct 
taattgagaatattcaaatatccatctttgttgtcgcttaaggaggggataggcttcaaatgacatagtgtctgtgacagcttggg 
ttgtgtggacggctactgataccttttctgtactagcctctgtcaaatgctggcagtgcagcaatctacaagccagaggtccagcc 
50 aggactcaaccaggccaacaaacactaacaggcatagagggaaagaccctcggtgtgcaggaaaggcttcagcacccttctcttcc 

aggggctggaacttggaagaagtgtgccatgggaaaatgcagaacaaagccagggcccaacacaacatgcacaaataaaaggaaac 
acttcagataaaagtgctggaaatgtgtggcgtgatggtagagcacgtgtaaggacgagatgggttggatccccagccgtgtgtgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgaaggggctgtggggtctacaagtgttgcctaggagctgaggactctttt 
gtccctattacctgtgttatctgcgctgccctctcaactggatcagtagatcagtaaggaaggggggggggaggtgcgtacctaga 
55 aagagtctcagggctcagaacacaaggcgctgtccataagataatgaatgtcatcagaaatatgcctgacgcaccttcctgaggct 

tccacccactcgtgatctttagatgccatgcaaatacacaccaccccggggacagggaccctggtcacagagctgacctcagtcag 
agctgttgcggggactgagtcttgaaatatcccaggggtggcggaaaagctgagaggaccaagacagccagcggggctgcacggtc 
cctggggggtcagcaccgaacaccctgacactggcatctcggaaaaaccctgtcagtggtaactgcaaataccagagggtccaacc 
cccccttccttacggccccaggcaggctcagtcccttggctccagggaagaaaataagctgtctggctgtggtgtgagcaggaaca 
60 tccgtgcagagctgcccaccaactcacccttactcagtctttccacaccatgccagggccgggcatgagacagaccacccccttac 

cccctcccccgtctgggctaaaagcagacacactgggttggtgagagagcagcaggttataaatatgcccaaggaactgccgccaa 
ctcgctcccctgtcatcccctgggagggggtagggtggggtgacacctaaggaggagccagggctgccctattcagtgaggcccag 
agagaagtggagcctccaaccagctgctgaaatatttattgattttttttcctttacctttcccaggtgaatgtgccacctttgac 
gtgtgccctggacttttgtctaccccaccctccctggtatatggccttatgtccagcgtgaaagggctcaaagccctgggccattt 
65 ccttacaccctcaagaaaatagcagactttttaattcactcactgagtggacatagtgaggtgcgcatgcgcacctgcagccccgg 

cgcatgcacaccctactcctgggtgatcgtaccagctccagcctctgttctgcacgctgtgccttcaacctggcaacctcccaggg 
gaagggaagggaagggaagagaagggaagggaagggaagggaagggaagggaagggaagggaagggaagggaagggaagggaaggg 
aagggannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnctaaggcaaaaggggcagccctcctcttccagggctgagcccct 
cccttctccatcctccctattaatcctcggaagtgaaggggccgtccctggcggcccttcagccctattgtggcccctcgccctcc 
70 tcggctggcgtctaattaactcctcctgcccctggttttgtgtgccccccttactccaccttgtcggccccgcccctccgctcggt 

ccgctccccccgacggacattccagtcaggccgggccagtgtgccagggcaaccagggccagaccgaggcctaatcccccctccac 
ccggccgggctcagggagccccactcacctcccggctctctaggggctgctcggctctgctgtggcggagacacacaatcaggaca 
aaggcgcagcccccagggggctaactcagccttcacgcccaggttgtgcggcatttggggagtttaatgaattgtccatcacgcct 
ttcagggcccgcccgtcagcctggattaatcttcggagccctggtggggcaggagacactaagcctgtatttattactctcccatt 
75 gtcactaattgaggtaattatctgtgactctggcctggccaacaatgctgcattcactcctgggacctcgatgggcctggctccca 
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CTCTCAGCACCAACCCTCCCTCCCTTCCTCTCTAAAACGCGCCAAGGGCCAAGATGGGCCCTGGAGCATGTTGGGAAAGTGGACAA 

cgttccacaatgttccacgttcacgtagtgtctcccaaagcctcctccactatggagcagtgttgaggagaaacctgggtctccta 
aagttggtgagagaagagggcacacaggcttgacccgcagaaaccccaggccacagccagcctggcatgcttcattcctgggtaaa 
tggcactaaagtctcacggggcctttcacatgtccctgtagcctacaggactctggagtgctagagggcacatactattccctgct 
5 agatgagaggttctggaagcagaagctaccagagttgccagagcggcaaagttggagaaagttaacaagaacaggatagggcgcaa 

cagggagcagaagggcaggatgcagaagcatcctaggaagaagcaacccaaagtcagagcattccccagggatcacaccaatgtga 

C CATCAATT AGTGC CATGCAGCAAG CTGG AGAAAAACC CAATTT AGAGTAGATGT CAT ATG AAG ATGGC CTTCTGGG TCAAGGGAA 

tattcctggagaacgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtaatgcatgtgcatgtggtgtgtgt 

GTGCATGTGTTGTATATACATGTATGTGTGTGAATTCTTGTGTGTGTGCTTGTGTGATGTGTGCGTGTGTGTGTGTTTAAGATACA 

10 ataaagaagagtagacttggatgagacttgattttgagattcttgatggcaaaaattatgttttgggtcactgttatttttataag 

ATCCTAATACTTTACCTAGAATGCCAGGCTATATGAAGCCCGTACTTCACAACCGTTGCGGCCTGTCAGATCTTCTCTTAAATGTC 

TGTCCTCCGGCTCTTCATTTACCTAGTTCTTGGTCAAAAGAGATGTCTAGAGCATTCCTGGACAGTCCTGTCCTGGATGGACAACT 

GACCAGCTGAAGCACTAAGGATCCTGGTAGAACTCAGCGCCAAAGTTCGAACAGCGCCACCTCGTGGCAAATCTTGGGAGAGCTTC 

TGGAGACACTAGCTAAGAGGATAGAGCCAGCGGCTGCAGGGGCTCAGGCTGGACAGCAGCCATCCTCCTTCATGGCTGCGTTGTTG 

15 tcttcccggcttttattttaaattgtccctccattatttgaagtaatgtatcgtgcacttcgggatgtcatcaagtttcccatgtg 

CTGAAGATAACAGAGAATACCCGGTCCTTTTGCCTGTACCCCCTGAGTGCTAGGACTTTTACGGGGCTACCATGGCCAGTTTATAG 
AGTTTTGGGGATCAACTGTGGGACCTTGTGAATATTAGATGAGTTTCTATCAACTGAGTTACATTCTCCTGCCTCACTTCCCTCTT 
CTTACACAAACCTTTTTGGAGGTGTTTTCCATGCCAAGATTTCGrGGCTACAGAGTCAAACATGTAAATCAATGTATGTAAATCAT 
ATTCTAGTAACAAATTTCAAAGGGTAACCAAGTCAACAAAGATGCCAGGCATGGTGGCACACACCTTTCCTCAGAGGATTTGGGAA 
2 0 GCAGAGGAGGGTGGATCTCTGGGAGTTTCCAGGCAGCTTGGTTTAAATAGAGGGTTCTAGGTGAGTGGGGGCTATGTGGTGAGACC 

CCATCTCCGATACAGTCCCACCATCACTAACCCACACCAAACCAACCAACCAAAAAGAGAAAGCACAGCAAAGGTCACGATGGAGA 
GCCAGGGAAGTATTCAGAACTGAAGTACAATAAGATACTCCCAGCTCAAAACTCTCTGTCATCACTCTTTTGATTCTTCTCACAAA 
AGATCCTGTGTTTCTTTAGCCAGAGGCAGAGCCTCATTGCTTTTCCCATGTTGCCTTGGAATTCCTGGGTTCAAGGGATTCCCCAC 
CCACAACCCGCCATGTAGCCGGGACTACAGGTGTATGCGTCTGCCCCATGTGAAGGTCAGATGCTTGCTTTATGCTTGCCTTCAGT 
25 AACCTCTTCGTGACCAAGGCCTCTTTCTTCCCAGGGCCTTGTTCCCTGTGGAACTCATGTCTTCTCACATTCTGGACGCATCTGTT 

TCCTCATCATCTrTGTGAGAACTACCTCAAACATCCCTTCTTCAGCTTTCCCTTGGCAGAGTGACCTTGCCTGCCCGAACTCTTGA 
AATGCTTTGCTGGCCATCCGTGTATGCAGTAGACCAGGCTTGCACCTGCATGAGGACACAGGTTAGGTGTCTCTCATTTTGCCATC 
CTTGCTAGCACCAGATAGGGACATTATATGCCCTCATCAAATGATGAATAAGTGGATTCATGGATGAAGAAGCAGACGCATGGATA 
GATGG AT ATGG AGAGGCACTTGAATGGATG ATAGATGAGATGTGG ATAG ATCAGT AAGTG CAT AGG TAGG ATG CATGG AT AGATG C 
30 ATGCATAGGAAGGATAGATAGGTGAGTGGGTGGATGGGTGGATGGATGGAAGGATGACTGGATGGGTGGATGGGTGATGATTGGAT 

GGATAATTGGGTGGATTGATGGGTGGGTGGATGGATGGATGGATGGATGATTGGATGGTTAATTGGGTGGATTGATGGGTGGGTGG 
AATGGATGGACTGATGGAGCATTTATCCACAGATGACTTGTATATCCTAGTTAATACAAGGAGATTCAAAGAAGGGAGCCTACCCC 
CATGGCATGCCATGAAGAGGCAGGAACACCCCTAGTTTAAATTTTTCTCTCTATGTGCACCCTTGAAGACTTGTCTCCCAGTAGGC 
ATTTGTGGCTATATCCCATTCCCTATGAGTCCAAGTCAAGGAGGTGTCCTCCTCCCACTTCTTTCCATAAAATATGGAAGAGTTCA 
35 CAAATTTGAATGTTGGCCTTGCAGAGGCACTGCGCTAATCTCCTCTCAGCTGCTCCAAATTTAGTGTAAAAGTGATCTCCCCAAAG 

GTAGAAGGTGTGCCCGAGTCTCCTCGATGTCCCTGGAACACATGGTTAGTGGGCAAGTGGACAACTGAGTAATTACTGAGAGAATA 
CTACCCTGTCCTCAACGAACACTCTGTGCACACATCCCAGGACCCTGCATTGAGCGGCTCTCCTCTCTTGCAAACACATCCACATT 
ACTGATCTCTGTTTTGTTTTGTTGTTTTTTGGTTTTTCTGAGACAGGTTTCTCTGTATAGCTCTGGCTGTCCTGGAACTCACTTTG 
TAGACCACGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCTGTGCCACCACTGTGCTCA 

4 0 CTGATCTCTTTGATGTCCCAGTTATAGCTCTTGGGTTCCCCACCCATTTGTAGGGGGACCCAGGACACCTCAGAGCTCTCCCAAGT 

CTAAAAAGGGCAGGGTTCCTGGCTCCCTTAATGCCTTATCAAGCACAACAGAACTCAGGGGCAGAAAATGTTCCCAGGAAGAACTT 
AGCTGTGGGGAGAGTCATGGGGTCCCCTGCTAACCTAAGATGTGTTGCCCCCAAAAGAGTAGCCCTCCAGGACCTGCTGTCTTTTC 
TCCTGATCAAGGGGGCAGTTCCAGGGTGGGGGTGGTTGTGCCCTCCTTCAGAAGGCTGGGTAGCTGGCAGACACAGCTAGATTTAG 
AAGTCATTTTCACAGCAGGGAGTCGCTAACCTGCCACCCACAGGGCCCCATGGGGCCTAAGATACTACTTACCAGGGTCTGGCCCT 
45 GAAACCTGCAGACACTCCTCTCCTTCTCTCCCAGAACTTTGGCAGCTGGCTCCGACTCTATCCTTGGCAAGCTCTGGAAGAAGGCA 

CGTGTTGCCCTGACACCCTAAATACCCAAATGTTCCCCCACACAAAATGGGTGGTTGTTACCTAACCTAGGATATGCCTTTTTCAA 
TGCTGGGGACCAAACTCAGGACTGTGTACATTCTAGCCACACATGCATACTACCATTGAGCCACCACCACAACCCGGTTCCAAAGG 
GACTTCTTTTTTTTTTTTGGAGACAGAATCTTGCTGGGCTGAACTGGGATAGGCTGGAAGTTGCTGTGTAAACCAGGCTGGGCTCA 
AACTCATGACCATTCTCCTGACTCCAGTTTTCAAGAAAGTGCGCCATGCCTGGCTTCCTTCTCTCTCTCTCTCTCTCTCTATCTAT 
50 CTATCTATCTATCTATCTATATATATATATATATATGTTTTATTTTGCCTGGATGGCATGCAGCTCATTATGTAGACCAGGCTGGC 

CTTGAACACCCAGAGACCCACCAGCCTCTGCCTTCTGAGTGCTGAGATTAATGATGGAGAGTGCCACCAATGGAGAGTGCCACCAA 
CCGGGCTTCTTTCCCTAATTTTTATCTACAAGTCACCTCCTCTGTGAACTCTCCCTGGATTTTCTAAAACTAGGATCTCCCTTGAT 
TGACTCTTCCTAGAACTTAACACAACCGTCCTCACTGTCAGACAGGCCTTGCCATTTCTGCCCTTGAGCCCAGCCCAGAGTCTAGT 
TCCTAGGAAGTGTTCAGTAAATGCTAGGTTTCGCTTGGCAGCAGAAAGGACTGCATTGGACGTGGTAAGACCTTTGGTATCTTTGA 

5 5 TCTTTGCCCAGGGTGACCCGGC 

MOUSE SEQUENCE - mRNA 

AGTGGCTGCTTCAGCCCAGCAGCCAGGACAGCGAACCATGCTGCCTGCGGCCCGCCTCCAGACTTATTAGAGCCAGCCTGGGAACT 

CGCATCACTGCCCTCACCGCTGTGTCCAGTCCCACCGTCGCGGACAGCAACCACAGTCGTCAGAACCGCAGCACAGAACCAGCAAG 

6 0 GCCAGGCAGGCCATGGGGCTCTGGGCGCTGCTGCCCAGCTGGGTTTCTACTACGTTGCTACTGGCACTGACCGCTCTGCCCGCAGC 

CCTGGCTGCCAACAGTAGTGGCCGATGGTGGGGCATCGTGAACATAGCCTCCTCCACGAACCTGTTGACGGATTCCAAGAGTCTGC 

AGCTGGTGCTCGAGCCCAGTCTGCAGCTGCTGAGCCGCAAGCAGCGGCGACTGATCCGACAGAACCCGGGGATCCTG.CACAGCGTG 

AGTGGAGGGCTCCAGAGCGCTGTGCGAGAGTGCAAATGGCAATTCCGAAACCGCCGCTGGAACTGCCCCACTGCTCCGGGGCCCCA 

CCTCTTCGGCAAGATCGTCAACCGAGGCTGCCGAGAAACAGCGTTCATCTTCGCAATCACCTCCGCCGGGGTCACACATTCCGTGG 

6 5 CGCGCTCCTGCTCCGAAGGCTCCATCGAGTCCTGCACCTGCGACTACCGGCGGCGCGGCCCTGGGGGCCCCGACTGGCACTGGGGG 

GGCTGCAGTGACAACATCGATTTTGGTCGCCTCTTTGGCCGAGAGTTCGTGGACTCCGGGGAGAAGGGGCGGGACCTACGCTTCCT 

CATGAACCTTCACAACAACGAGGCAGGGCGAACGACCGTGTTCTCTGAGATGCGCCAAGAGTGCAAATGCCACGGGATGTCCGGCT 

CCTGCACGGTGCGCACGTGTTGGATGCGGCTGCCCACGCTGCGCGCTGTGGGCGACGTGCTGCGCGACCGCTTCGACGGCGCCTCC 

CGCGTCCTTTACGGCAACCGAGGCAGCAACCGCGCCTCGCGGGCGGAGCTGCTGCGCCTGGAGCCCGAAGACCCCGCGCACAAGCC 

7 0 TCCCTCCCCTCACGACCTCGTCTACTTCGAGAAATCGCCCAACTTCTGCACGTACAGTGGCCGCCTGGGCACAGCTGGCACAGCTG 

GACGAGCTTGCAACAGCTCGTCTCCCGCGCTGGACGGCTGTGAGCTGCTGTGCTGTGGCCGAGGCCACCGCACGCGCACGCAGCGC 
GTCACGGAGCGCTGCAACTGCACCTTCCACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTTCTGCACGAGTG 
TCTATGAGGTGCCGCGCCTCCGGGAACGGGAACGCTCTCTTCCAGTTCTCAGACACACTCGCTGGTCCTGATGTTTGCCCACCCTA 
CCGCGTCCAGCCACAGTCCCAGGGTTCATAGCGATCCATCTCTCCCACCTCCTACCTGGGGACTCCTGAAACCACTTGCCTGAGTC 
75 gg CTCGAACCCTTTTGCCATCCTGAGGGCCCTGACCCAGCCTACCTCCCTCCCTCTTTGAGGGAGACTCCTTTTGCACTGCCCCCC 
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AATTTGGCCAGAGGGTGAGAGAAAGATTCTTCTTCTGGGGTGGGGGTGGGGAGGTCAACTCTTGAAGGTGTTGCGGTTCCTGATGT 

attttgcgctgtgacctctttgggtattatcacctttccttgtctctcgggtccctataggtcccttgagttctctaaccagcacc 
tctgggcttcaaggcctttcccctcccacctgtagctgaagagtttccgagttgaaagggcacggaaagctaagtgggaaaggagg 
TTG CTGG ACCCAGCAGCAAAACCCTACATTCTCCTTGTCTCTGCCT CGGAGCCATTG AACAG CTGTG AAC CATG CCTCCCT CAG CC 
5 TCCTCCCACCCCTTCCTGTCCTGCCTCCTCATCACTGTGTAAATAATTTGCACCGAAATGTGGCCGCAGAGCCACGCGTTCGGTTA 

tgtaaataaaactatttattgtgctgggttccagcctgggttgcagagaccaccctcaccccacctcactgctcctctgttctgct 

CGCCAGTCCTTTTGTTATCCGACCTTTTTTCTCTTTTACCCAGCTTCTCATAGGCGCCCTTGCCCACCGGATCAGTATTTCCTTCC 

ACTGTAGCTATTAGTGGCTCCTCGCCCCCACCAATGTAGTATCTTCCTCTGAGGAATAAAATATCTATTTTTATCAACGA 

10 MOUSE SEQUENCE - CODING 

ATGGGGCTCTGGGCGCTGCTGCCCAGCTGGGTTTCTACTACGTTGCTACTGGCACTGACCGCTCTGCCCGCAGCCCTGGCTGCCAA 
CAGTAGTGGCCGATGGTGGGGCATCGTGAACATAGCCTCCTCCACGAACCTGTTGACGGATTCCAAGAGTCTGCAGCTGGTGCTCG 
AGCCCAGTCTGCAGCTGCTGAGCCGCAAGCAGCGGCGACTGATCCGACAGAACCCGGGGATCCTGCACAGCGTGAGTGGAGGGCTC 
CAGAGCGCTGTGCGAGAGTGCAAATGGCAATTCCGAAACCGCCGCTGGAACTGCCCCACTGCTCCGGGGCCCCACCTCTTCGGCAA 
15 GATCGTCAACCGAGGCTGCCGAGAAACAGCGTTCATCTTCGCAATCACCTCCGCCGGGGTCACACATTCCGTGGCGCGCTCCTGCT 

CCGAAGGCTCCATCGAGTCCTGCACCTGCGACTACCGGCGGCGCGGCCCTGGGGGCCCCGACTGGCACTGGGGGGGCTGCAGTGAC 
AACATCGATTTTGGTCGCCTCTTTGGCCGAGAGTTCGTGGACTCCGGGGAGAAGGGGCGGGACCTACGCTTCCTCATGAACCTTCA 
CAACAACGAGGCAGGGCGAACGACCGTGTTCTCTGAGATGCGCCAAGAGTGCAAATGCCACGGGATGTCCGGCTCCTGCACGGTGC 
GCACGTGTTGGATGCGGCTGCCCACGCTGCGCGCTGTGGGCGACGTGCTGCGCGACCGCTTCGACGGCGCCTCCCGCGTCCTTTAC 
20 GGCAACCGAGGCAGCAACCGCGCCTCGCGGGCGGAGCTGCTGCGCCTGGAGCCCGAAGACCCCGCGCACAAGCCTCCCTCCCCTCA 

CGACCTCGTCTACTTCGAGAAATCGCCCAACTTCTGCACGTACAGTGGCCGCCTGGGCACAGCTGGCACAGCTGGACGAGCTTGCA 
ACAGCTCGTCTCCCGCGCTGGACGGCTGTGAGCTGCTGTGCTGTGGCCGAGGCCACCGCACGCGCACGCAGCGCGTCACGGAGCGC 
TGCAACTGCACCTTCCACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTTCTGCACGAGTGTCTATGA 

25 HUMAN SEQUENCE - GENOMIC 

CCCTGGAGTCGGGAGATGACTAAGAGGGAGTCCCTGAGGTCTTTGAAGATGTGTACAACCGAGTTCTACATCTGAAAGCCTTAGAA 
ATTCCCCCAACCCTGCAGGGAGCTTGGGTGGGTGAGGTGGGAGCAGAGCCTTTGTGGTTCTGTTTTTTTGTTTTTTTTTTTTTAAA 
TTCACTTCAGGGTTAATCAGTCTTTTAACCAACCTACCTACCACCATCCTAGCACCCCCAAAGCACTGGAGCTATGGAGCTGCCCT 
TCCGCTTCCCAAGATGTAGTTTTATATTTGCCCTTCAAGACTGCCCTTTTTATGTTTATCCTAACCTGCTATTACCCTATAAAACA 
30 CTGAGAGGAGGAGAGAGGTTGGGGAGTGATTTTCCCTAAGGCCCTCTTAAAAGGTTGGCTTCTTTGTTATGTTTTGGGGGTCACAG 

AAGCTCAGGCTGCCAAGCCTTTCCCAGACTTAAATAAACATGCTCACCATTTGGGTGTCCAAGCCTTCCCCTACACCAGGCCCTGT 
GGGGAAGGAGGGGGACCCTCACTTCATTTTAGGCAGGGGCTCTCCGGAGCCCTGAGAAGACGAGAGACAGCACCCGCTTAGAGACC 
AGGCCTCTGCTACCCCAGGATCTAGGGCTCCTGGGCCAGCCTTCTGATCCCCCTAACTCCAACCCTCCAGGGGTGAAGCTGTTTGC 
ACAAGTCTTGGGAATTCCCCTGCAGATGGCAGCTGCCTATTAACCCCATAGTCCCCAGAGCACTGCCCCCATCTCTGGGCTGAGCC 
35 CCCATGGGTCTTTACACCTCAGGGAGTGAACTCCAGTGGGAAACCAGGAGAGGCAGCCATGCCTCCCAGACCAGGCCAGCAGTGAC 

CTGTTCTCTGCCTCTCCAGCCGTTCTTCACCTGCTCAGGTGAGCAACACCTGGAGCCCCCACAGCACAGAGGAGGGGACTGGCTCC 
CCAGCTTCAAAGTCATCAGGGTCTTTGTTCCCAGCTTTGGCTCCTGGGAACCCCAGCAATTAGGGGAGCAGATTTAACCCTTAAAC 
GGTTGGGGGCGTCACCCCACCCCCGCTGAGACACTGGGGACACCAGCCTGGGCTTGTCCAGCCAAGATGGGGGGAGAGAAAATGGT 
GGAGGGAATAGGGGGGCGTTTGAAGCTTCCAGGACTGGGGGCATCTCTTGTTCACAGGTGCAACCCAGATTAAGCTGAGCGGAGGC 
40 AGGAAAGGGGGGCCCTAGGGTAGGAGAGCAGGGACCCAGCTGCCTCGCTGGCAGCACGCAGGTGGAAGTTAGGCGCGCAGGGGCCC 

AGACGAGTGGCCAGACCTGGCTCAGAGCGGCTCCGGGGGGGGCGGGGAATTCCAGGAGAGGCCCCTCCCGGAGCCGCGAAACCATC 
CCTTCCCGCCTCCGCGCGCCTCGCCCTGCCGCCCACCCCCTAGCCTCCGCGGCAGCGCCGACCCGCCCAGCCAGGCTCACCGCGCT 
TGAGGATGGCGCTGTGGTGCGGCAGGCGGCCGCCGCCCTCAAGCGCGGAGCAGTTCCAGCGCTGGTCGCGCAGCTGGTGCTGACAC 
TCGTGGACCGCGATGTGCAGACCCTGAAGCGCGGACGCCGTCACGTCGGGGTTGCGCAGGCACAGGCCTAGCTGCCGCTTGCTCAG 
45 GCCGGACAGCGTCAAGCACACGGTGTTGGCCGTCAGCGGCGGCTCGCCAGGCAACTTCAGGCCCAGAATCTCATTGCTTAGAGCCC 

TGGGAACCAAGAAGGCGTCTGGGGTCTGCGGTCCAGACCCCTCCAACTCTCCCCACCCCGGGTCGGTGTTTCTATGGCCTGGGAGA 
CAAGGGGAACTGCTCACCGACTGCACAACGCCAGGAACAGGAGACCCGCGAGGCCCGAGGGCGGAGGCCGCGGCCGGGGCTCCTCC 
AGCATGTCGAAGCCCGGAGGCTCCGGTGGGCAGATCGATCAGGACCTGCGGGACGGGAGACTTGATGCGGGTTCAGGAATAGGGCG 
GCTCGCTTGGGGAACCAAGTGACGCCCTTCTTCGGGCTCCTAACCCACCGGTGCCACCCTACTGACCCTTCTCATTCCTCCTCAAA 
50 CAAAACAAGAAGAAACACCCCTTGATTCCCAGAGTCCCTGAGGCTTGGAGGTCTTAAAGAAGAAGAGTCAAGGCGTTGTCCCAGCT 

CAGGACTCAAGCGAGCACCCCTGGAACCTTGCCCAATCAGACACAACGCCCGGCACACAGACACACACTCACTTGCAAACTCAGAC 
ACACAGACTCACAAACACTTGCTCCACAACCTCGCCTACTGCTCCCTTTTCCAGGGCCCCACGACTAGCTTCCCCGCCCTCACAGG 
GCTAGGGAGAGGGATAGGGAGGAGGTTCCCCACCACCTAAGGGGGTGTCACCTCCAGGTGTCATCAAGGGCAAGTAGGCTCCATGA 
GAAAGGTCTAAGAATGAGTTCCCCACTCACACTGCCCCCTCCCTGAGCAGCAAGGAAAGAGGAGAGGCTCCAGGTGCAGGAAAGAT 
55 GGGGAGGAGAGCCTGGCTCCCTCCTAAAAGGGACCGTGGCACAGACTGAGTCCTCTTCCCTATCCCCCACCTTGCCTAACTACAAG 

CTCCCCTCCTCCATAGTCGCCCGTCTGGTCCTCACCCCTTGGCTCTCACATTCATTGCATTCTAAATCTGGGGGCACTCCTTTATT 
CTCTGTGTCTTTATCTCTAGCAATATCTCTGGCTCTCTATGCGTCTCTGTGCTTCTGTGGGTGGATGCGTGTCTGTCTGTCTGTCT 
GACTACACACGTGCCTGTCTCTTCCTCGTGTGCACGTCCCTGCCCTCCCTGCTTTCCCAGGTCTAATTACCTCCAGTGGTTTGGGT 
GCGGGGTCCGAGACAGGCACGGTTGGGTTGCCTGGGCTTCACTAGTGCTGCTTAAACCGTGGGGAGACTGCGCTGGGTTCTGTCCC 
60 CTTGTCAGAGCCGCATTCTTCCAGGGCCGGGCCACTCCTCTTCACCGCTTCCCCAGCGCCGCCGCGGCCGCCGGGAGGAAGGGCGG 

GAGGAAGGGAGGGAGTGATCGAGAGAGCTAGCAAGCCGGCGAGCAAAGGACTGGGGGCTCTGGCTTTGCTCTCACCGAGCTCAGGG 
TGGCTCTGCCGGGCTGACGGAGCTGCAGCCCCTCCCCGAGCCTGGGGCTTCCCCACCCTACCCTCCACTCCCAGCCTTGACCAGGC 
GAATGCAGCCTCCCCCTCCTCCCAGCGCGCGCGCGCGCGCGCGCACACACACACACACACACACACACACACACACTCTCTCTCTC 
TCACACACCCTCTCCCCCGACGCCTGGGTTCAGGCTTGGCCCCACTGAAGAAGGAGGTGGCCAGAGTTCCTCTCACCTGATCTGGG 
65 GTCGCCAAGGCTGCAGGGAGGGTGTAGTAACCTTCCTAGGGAGCCAGAATGGGGCCCAGATGGCCACATCTTTCATCACTCCTCTT 

TGCGTCAGTTTCTCCACCAAGATCAGGGTGGCTGGAAGGTGCCTTTGACAAGATGAGGATGGAGCCAGACAGTCTTTGGGCTTCTC 
GGTGTGGGACAGTCACATGTGGCACCCACAGCCTGAGCGCACCCGGGGTACTCAGAGCGGGCAGGAGAAGCACACGTCTGGGCAGC 
TTGGTTCCCACCCTCCTCCAAGCCCTGCGCCTGCCCCTTTGGAGGGGACAGCTTTGGCCTCAGAGTTTGGCCCTAGCAGAGGTTCA 
AGTAGCACCAAAGATTGTCAGCCTGCCCCGATGCTTCCTTGCCTGGCAGGGATGCTTGCCAACAGAGGTATCCTACCCTTCTCGGG 
70 ATTCCCCCGGTCTGCACTTTGGGTGGCCTGGATTCCTGCTCCAAGCTGTAGACTTGCTTCTTATGGGATGAGGAGGGCCTTGGGAT 

CCAAAATTGAGCCAAGCCCAAGGGCAGCCGGGAAAGAGCCTGGTCTTGGGGTGCACAGGCAAAGGCAAACCGCCTTAGGGAGACCC 
AGTGGCAGCGAACGGGTTAGGCGCCACCGTGCTCCCGCCTGACTCACCCTCGAAGCTCTAACCACTGTGGGCTATTTTTGCCAGAG 
AGGGGCCCCAGGCTTTCCAGCCGCCCCCCGCCCCTGCCAGACCGCAGCCCAAGGCACGGCTGGCCCCACGCGCCCCAGGCACATTG 
ACTCAGACTGCCCCCAAGCAAGCAGAGGAACAGGGATGATACCCACAACCACAGTCACCTCTTCCTTGGTGGTGGCGTTGCAGCTC 
75 TGCTGGGCAGCCAGCCTCCAGTCTGTGCTGCTGGAGGTCCTGCCCGTGCTGCAGGGGTCACTGTTGGATAGCGGGCACAGCAGTCT 
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gagacaggagatcgagcaaacttacatctgttgggatatttacagatcacctttacgtgccaggctgtgagcagtctggggaggtg 

aaagtgccatggtccctgacactggacagcctggaccagactgcttttctctgattccctacctctgggatggggaagtgggagca 

CTAGAGTTCCTGACCCTCCTTCCCATTTAGAGGACAAGAGCCAAACCATGTGTGGTTTTGGAGGTCACCAGAATCTGCAAGCCCCA 

TCTCATAGTTTTCATCCTTACACCTGGATTCATGATCCCCACCAGTGrCCTTATCCTTTTTCTTGCAGTCACCCTGGGATTCCTGC 

CAGGTCCTTGGAAGAGGGGAATGAGGTTGCCTAAGCCTCTCTTCTCCATGGGGACCTCATGGACATTTGTATTTCTCCATGTGTCT 

CTGGGTCCCCCTTAGGTTTGGGATTATTTTTTGCCTTCTGATTCTACCCTTGTCAGGCTCCAGCATACAGCCAGGTGCCAAGAAGG 

ggcgaggggcagaactactacaataggtttcaacttcctggtgaccctaggtctccccaagcaggactgttccaaatccaaggacc 

CAGAGTCCTGCTCCTTCTCTCTACTGAAGCCCAACTCTGGGACAAGAGGCCACAGGCCGGCAGACTGGGTGGCCTGAGCTGGCCCG 

CAGTGCCCTCAGCCCGACCGGCTGGCCTGAGCACTGACCCGCAGGCGGCTAGAGGGCGGTGGGACAGGCGGGGCCTGGAGAGGGCT 

gtgggtgcacacccattgcctaataccccaagcacgcggccagctccaagaaaggggagggacgggaaccagagagaccttgacgt 

GGGTCAGGGCCAATGACAGGAGGGGGAAAGTGGGGGGCTTTCATCACTGCAGGGAGGGACTAGGAGCAAGCTGGTTCCCCTTCCCC 

TCAATGAGAAGAGTGGAGGGCTGCCCTTCCCATCCTAGGGATGGAGGGTGTAACGAGAGCAATGTGGGAAGAACACTGGGGCCCTG 

gagggcgggggtcaaagaaaagagtgggggcccctggagattgggggatgtcgagcaactgaggcggtggctaaagcctcagaagc 

CTCCTCCTCCTCCTCCCCCCATGTTTGCCTTGGCCCGGGGTCCCGGGTGACTCATCTGTTGCTGAGCCGCTGATAGGGGAGGCCAG 
ACCCGGGGAACCCAAATTATAGGCCCAGGAGGGATGGATGCGCCCGTGGCGGTGAGCTCAGCTGCGCTGCCCACCCTCCGCTTAAT 
GCGCCTTCTGCTGCAGCACCGTAGGCCACCACCTGGAGGCACCAAAGGGTCTGCGGGCCGACTGCATACTGGACTCTCAGGAAGGC 
CCCACTTTCAGCAGTCCACTCCAACAAATCCATGGGATTACCTTAGACAGAATTTTGCCCCCTTCTGTACTCAGGCCTAATGGATG 
GGCTGTGCCTTCCCAGCCCAAGGGGGCAGTGCTGCCTGCGGGTGCTTCAAAGGAGGGTAGGCTCCTCTGCCCACAAACTCTAAACC 
CTGGAGCCCTGCTTCCTCCCCAGAT CCCAAAGTCAAGGCAAAGCCCCTCTCCCCT CTAACATCTCACCTCTAACC CT ATTC C AGGG 
GGGTGGTTTGCTACrGATTTTCAACTTCAAGCCTTTAAAGTCATCCACGGTCAAAACTGATACAGAGAAAAATGAAGCAGGGTAAA 

GGAGATT AG TAGTGGG ATTCT ATTTTAT AAAGGGG G AG GG AAAAC AAACTG AAGG AACAAATAC ATGGAG AGATCTG AGGAAGAGC 

ATTTTAGAAGACAGAAAAGCAGGTGCACAGACCCTTAGAAAGGAGCATGCTTGGTTCAAAGGATTAGAAAAGAGGCCAGTGAGGCT 

AGTGGGGAGAAATTCGCAAGGAAGAGAGTGGTAGGCAATGAAGCTGGAGGGCTAGGAAGGAGGCCCCTTTACTTTGAGTGACATGG 

GGTCTCGCTGGAAAATTTTGAGCAGAGAAATGAACTAATCAGACTTCTGTTTTAGGAAAGATGGCTCTGGGCTGGGCGCAGTGGCT 

CATGCCTGTAATCCCAGTACTTTGGGAGGCCGACGTGGGCAGATCACGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGA 

AACCCCACCTCTACTAAAAATACAAAAATTAGGTGGGAGTGTTGGTGGGCGCCTGTAATCCCAGCTACTCGGTACGCTGAGGCAGG 

AGAATCGCTTGAAACCGGAAGGTGGAGGTTACAGTGAGCCGAGATCATACCACTGCACTCCAGTCTGCACAACAAGAGCAAAACTC 

CGTCTCAAAAAAAAAAAAAAAGAAAGAAAGAAAGAAAGAAATTGGCTCTAGTAATTAAATCAACCCTTTTGATTTTTGCAGTAAAA 

TGGAGCACTGAAATGGAGCAATCTTGGGCAGTAATGTGGGGTCTAATGAAGTTTTTGGGTTTTTCAGATGGGTACTATTGCAGCAT 

GTCTGCATGCTTATGTGTATGTTCCAGGAGAGAGATAAGTGGATGATGCAGGAAAGAAAGAGGGGACAGTTGATATCATGATTATT 

TGATCTAAATAGAAAGTTGGGTGCTTGTTTTGGCAGCACATATACTAAAATTGGAATGATATAGAGATTAGCATGGCCCCTGCACA 

AGGATGACATGCAAATTTGTGAAGCATTTCATATTTTGAAAAAGAAATGTCAGCCAGGTCATAAACAGTGTGACCCAGATCTAGGG 

GCCTTACCCTCTTGCCCCCTACTCCTGGTGTGTGGAATGTTGGAACAAAGCACAGTGGCTCCTTTCCTCTCTTCCCACCTCTGCTT 

GACAACAGTCGTCAAAGACAGGGCTTCCATATTTTCCAGCCAGCCTCCCACCCTCACGGTGTTGTATCAATCCACCAGGCCAAAAG 

ATGTGACCCAGGCCCCAGTGGGAAGAAACTCATAAGGGATAAAGGACAGGCTCCCCGTGATACATTGTCCATTTACTTGAGCTATC 

TATGCTGGGTGCTCTCTGCAGGGACTACTGGCTTTTGGATCTACGGAGGGTGCTGGACCACTACACCTTTTCCCTCTGGGGTGGAT 

CCTTGGAAGGGCCAGATATACTAGGCTGGGCAAAAGGGAAGAAAAAAGGGAAAGAAGGACATTTCTTTCTAAAATAACTTCCATCA 

GGCTTCATTTGGGTTAATATGCATCTCATTTAAAACACAAGTGCCCGGGAATATTAATGAAACTTACCTGGCATTTATTCCTTAGA 

GTGATTTCCCTGCCTTAGAAGGGAATCCTAGTCATTTCTGGGACTTGAGACTTTAGGTTCAGGCCTGGGGAAATTTCTCAGTCAGA 

AGGCATCCTAAAAGACAAGGGAGATGAAAAAAATGAGAGCTAGAACTCAAAAGGGAGGCAGAAAGGCCCAAAAAATTATTTTTACC 

CATCAATTTTGAGAAGGGTTCCCAGCCTGTAATTGCTGCACACTGGCAAGCAGCTGGTAAGGTCGAAAGAGCATGGGCTTTGAGTC 

AAATTGGTCTGGGTTTTAATCTGGCTCTACCATTGATTCATTTATTAGACGTGGACCTTGGACAAGTGCCTGATCTATTTTTAATT 

CTGCAAAATGGGGAGAGAGAAGAGATCTTCCCTCCTTCCAGGGGCCATGTGTGTGGTGGTGGGGCATGATAACCAGGCTGGCAGTG 

ATGGCGTGATCTCGGCTCACTGCAATCTCCACCTCCCGGGTTCAAGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACA 

GGTGTGCGCCACCACACTCAGCTAATTTTTGTATTTTTATTAGAGATGGGATTCCACTATGTTGGCCAGGATGGTCTCGATCTCCT 

GACCTCATGATCCACCTGCCTCGGCCTCCCAAAGTGCGGGGATTATAGGCATGAGCCACCGCGCCCAGCCTGTCACTTCTTCAATA 

GGAGGCCTAAATGGCCTTGAAGCTGAGTAGGAGTCCCTGGGAGAGAAGAGAAAAGTGTACAATGGATGAGATGGTCACAGGCACTC 

TGGGT ATCCCAGT GTGGTGGGAACT AG AG CTTTAGGG AAAGACAGAAACTTGG CAGAAACATC C AAAG AG AAGCAAACACATGGAG 

GCACAAGTTTCCTCATCTAGGTTCAATGTAGCCAGCAACCCTTGTCTTCCCAGTCCTCTCCATCACCATACATACAGTGGACATCC 

GCACCATTTCCCATCCTTTCTGAGCCTAGGCCTCAGAGACTTAGCCACTCCAGGCTGGGTTCACCTCAATACCATCTTGGTTGTAG 

GCTCGGCTCTCTCCCCCAATGACATGCACTGGTTGACACATACCACAGTGTGACACGCCATAGGATGCCACGAGGTACAAAGGGCA 

acagaatgacgcatacacacatatttaatcttcccatgcacatgctcatccacccactccacacacagtccagacactctgcatcc 

CTCAATCATGCTTCTGAGTCTCCTGTCGACAGTTGCCACCTCCTTCCTGACACACTGCCCCAGGCGGTGACTGTGACAAGGTGACT 

ccatgaccttttctgacttgagctaaattccaaaattctttggaaagtttcctaacatccttcgtcagaacaaggagtttctggca 

cgtaccaacacacagggaggatgcaccctcagaacacagcacattctcactcccacccatattcacgttgttccacttcacacaca 

cacacacacacacagccacttgtgcgcttcttctggcgcacatgagcaaactgcctgttgctttaggtttctctccaccgctaggc 

tccttttggttagctcacccccacaactcatccccgggatttccctgaccacagccgcactcacgcccccgtctcccctttttcct 

tctctgtccagccatcgggggttcctgggcggttaagcatctccccggagtcgctgcccagaaccacagctttccttccgacactc 

aggatgggggagagaggggacgtcggaggggcccggggtgacgtcgaggggacaaccccaccgcgggcggcgaggcgggctgggcc 

cctggcgggctctccccgcagcacactctcgccgcgccccctggcggatgctagtcctcgacgggctccggacgctcagctgagtg 

aggcgggcgcgcgtgggagggtgtcccaaggggaggggtccgcggccagtgcaggcccggaggcgggggccaccgggcagggggcg 

ggggtgagccccgacggccaacccgtcagctctcggctcagacgggcgggaaccacagccccgctcgctgcccattgtctgcgccc 

ctaaccggtgcgccctggtgccacagtgcggcccggaggggcagcctcctcccgtcacttcagccagcgccgcaactataagaggc 

ggtgccgcccgccgtggccgcctcagcccaccagccgggaccgcgagccatgctgtccgccgcccgcccccagggttgttaaagcc 

agactgcgaactctcgccactgccgccaccgccgcgtcccgtcccaccgtcgcgggcaacaaccaaagtcgccgcaactgcagcac 

agagcgggcaaagccaggcaggccatggggctctgggcgctgttgcctggctgggtttctgctacgctgctgctggcgctggccgc 

tctgcccgcagccctggctgccaacagcagtggccgatggtggtaagtgagctggtgcggggtcgccacttgtcccgcggcacaga 

gccaggggccaaccctacccagctcccacgctctgggatccgtctgccgacaggctccctccccgctctgacttccctccgcgaca 

ccgaagggcgatctggcatgaaactgccccagactccagctctgtacaagtggggcgaatgatccgcccgcggaggcctaagatac 

cccaggcagggagcccactctcatctagcaccgcccttcccctttgagcgccaactccagcctcacggcggtggctcaccacaggt 

ttccccacctcgggaagtgaagggccaggagttcgcctagaaaggaggggagaagagggtgggactcctaagcatttcacgccttg 

ggtgggcaagaactgcaggccatgattatctcgctcaggctgaccggaagaggctcggagatccaaggtagacactcggtctccgg 

gtacctcctctgtccagtctccggacctagggctcaggcgagcagccctgggactactgggcacacacaagtctggacgcccagtt 

ctttcaaattagtgagcctgggagagcgggtattattaatctcccgccattctctccagccacatacccccaggaagaggaccggg 
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tggcacagtttttatggttagggtgcggatccccttcctgagcctgagctatcatacgtcccaccaggggtattgtgaacgtagcc 
tcctccacgaacctgcttacagactccaagagtctgcaactggtactcgagcccagtctgcagctgttgagccgcaaacagcggcg 
tctgatacgccaaaatccggggatcctgcacagcgtgagtggggggctgcagagtgccgtgcgcgagtgcaagtggcagttccgga 
atcgccgctggaactgtcccactgctccagggccccacctcttcggcaagatcgtcaaccgaggtgggtgcccaggaaggcgacgc 
5 ttccgggagcaggggaaacgcggggtcacccccagggcatgggcgggcgagttcagagaaggtgtcccaggcgcctggagggtcac 

acaatcaaccttgccaagtgcctcgtgcccagcgccagctcggggccagacttctaccaggcgttttccagccgtgcaccctggaa 
acgaagcttaacttttctgagctactgccccagataaagaaagtttcgggtcgcggacgccggctgaccgccgctttcccccagcc 
tctctcaaaagcgcctgggaagctgctctctgcaggcgtgtgtctggcctctcgcccagcaaggcttgcaccgccaaaatgggccg 
aaagttttgggctgcgaagaagtcttggggatgtatggttcttccgctcccctctcttcggtttgtctctctggggctgctccact 
10 tccgctatcgagccaaaatgcgccctagaatctcccagtaaggtgtgattacgcccgtggacgtggctgcgtgcccacgcacctgc 

tttctctactagccctagagaccagctttccagcactgccggccctggctctcaggactcaaagtgcggagtcgggggtgggattc 
cggtcccaagcccttcatgagggtgctggccgcgccccgcgtaccccctcgctgatccccgctcccttctcccacaggctgtcgag 
aaacggcgtttatcttcgctatcacctccgccggggtcacccattcggtggcgcgctcctgctcagaaggttccatcgaatcctgc 
acgtgtgactaccggcggcgcggccccgggggccccgactggcactgggggggctgcagcgacaacattgacttcggccgcctctt 
15 cggccgggagttcgtggactccggggagaaggggcgggacctgcgcttcctcatgaaccttcacaacaacgaggcaggccgtacgg 

tgagctttgagaggctccgcaccctaagcggagcggcaggggccaacctcgggctggggaagtgacggtcggtgagataaggcaag 
gggcaccaggagagggcgtcctgggagagccggaggcttggaacgaagacggagaatagaggagacagtggctgagggcaaaggta 

TG TCTGGCCCGCGG ACAGGT AG AAG AGG TTG CAAAT CAAGCACAGTCTCTTCGCTGTACAGATTCG AAAAATAAG CCTG AGAGG CC 
GAGACTGACTCGCCGCGGCGGAGCAGGGTTGGGCAGGGTTTCCAAATCTCAGCGGAACATTTCGCGCCTCCCTTCCCCTGGGCTCA 
20 GCTAGGCCTGGGCCTTTGCTGAGGTCCGGCCCCCGTGGCGTCCGGGAGAGGGCAGTGTCTGGGAGGGTGACTCTGGCCCGGTGCCC 

TGGGACACTCTTTCTTCCCCTATCCCCGCAGACCGTATTCTCCGAGATGCGCCAGGAGTGCAAGTGCCACGGGATGTCCGGCTCAT 
GCACGGTGCGCACGTGCTGGATGCGGCTGCCCACGCTGCGCGCCGTGGGCGATGTGCTGCGCGACCGCTTCGACGGCGCCTCGCGC 
GTCCTGTACGGCAACCGCGGCAGCAACCGCGCTTCGCGGGCGGAGCTGCTGCGCCTGGAGCCGGAAGACCCGGCCCACAAACCGCC 
CTCCCCCCACGACCTCGTCTACTTCGAGAAATCGCCCAACTTCTGCACGTACAGCGGACGCCTGGGCACAGCAGGCACGGCAGGGC 
25 GCGCCTGTAACAGCTCGTCGCCCGCGCTGGACGGCTGCGAGCTGCTCTGCTGCGGCAGGGGCCACCGCACGCGCACGCAGCGCGTC 

ACCGAGCGCTGCAACTGCACCTTCCACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTACTGCACGAGTGTCT 
GTGAGGCGCTGCGCGGACTCGCCCCCAGGAACGCTCTCCTCGAGCCCTCCCCCAAACAGACTCGCTAGCACTCAAGACCCGGTTAT 
TCGCCCACCCGAGTACCTCCAGTCACACTCCCCGCGGTTCATACGCATCCCATCTCTCCCACTTCCTCCTACCTGGGGACTCCTCA 
AACC ACTTG CCTGGGG CGGCATG AACCCTCTTGCCATCCTGATGG ACCTGCCCCG GACCTAC CTC CCTC CCTCTCCGCGGG AGACC 
30 CCTTGTTGCACTGCCCCCTGCTTGGCCAGGAGGTGAGAGAAGGATGGGTCCCCTCCGCCATGGGGTCGGCTCCTGATGGTGTCATT 

CTGCCTGCTCCATCGCGCCAGCGACCTCTCTGCCTCTCTTCTTCCCCTTTGTCCTGCGTTTTCTCCGGGTCCTCCTAAGTCCCTTC 
CTATTCTCCTGCCATGGGTGCAGACCCTGAACCCACACCTGGGCATCAGGGCCTTTCTCCTCCCCACCTGTAGCTGAAGCAGGAGG 
TTACAGGGCAAAAGGGCAGCTGTGATGATGTGGAAATGAGGTTGGGGGAACCAGCAGAAATGCCCCCATTCTCCCAGTCTCTGTCG 
TGG AGCCATTGAACAGCTGTG AGCCATG CCT CCCTGGGCCACCTCCTAC CCCTTCCTGTCC TG CCTCCT CATCAGTGTGTAAATAA 
35 TTTGCACTGAAACGTGGATACAGAGCCACGAGTTTGGATGTTGTAAATAAAACTATTTATTGTGCTGGGTCCCAGCCTGGTTTGCA 

AAGACCACCTCCAACCCAACCCAATCCCTCTCCACTCTTCTCTCCTTTCTCCCTGCAGCCTTTTCTGGTCCCTCTTCTCTCCTCAG 
TTTCTCAAAGATGCGTTTGCCTCCTGGAATCAGTATTTCCTTCCACTGTAGCTATTAGCGGCTCCTCGCCCCCACCAGTGTAGCAT 
CTTCCTCTGCAGAATAAAATCTCTATTTTTATCGATGACTTGGTGGCTTTTCCTTGAATCCAGAACACAACCTTGTTTGTGGTGTC 
CCCTATCCTCCCCTTTTACCACTCCCAGGCTTGGAAGCTTACCTCTCTCAAACAAATAGAATATGCTGTTGGGGGACTGGTTTCCT 
4 0 ■ AACCTTGCCAGAGGACCCTGAGATTCTGACCCTTGGATGACCCTAACGAGGCCACTGGGAATCCAGCTCTCCTGAGAGAGGAACCT 

GGTCAGTAGCCAAACAACCCTGCAGGGTTCTTCTTCCTCGTGGAACAGCAACTGGCTGTGTGATATGGACAGGTGCATATACTTGG 

tgaatgggggttaaacaacctcagtgcctgcttttcctgcctggaacagctgttcagaaaatagctactattgaatgataactgtg 

ACCATCTTCCAAAAAGTAGGAAGAGAAACTAAAGCAGAGTGCTGCTGCCCCTAATGTGGAGCTATTGGTCCCTGAAGCTTGGCTTC 
TTCAGCTGTGGTCAGGGCATTGGACAGGGGTGAAGCCCTTCCACCAACAGAAAAGTAAATACTGGCCTGGGGCAGTGGCTCATGCC 
4 5 TGTAATCCCAACACTTTGGGAGACCGAGGTGGGTAAATCGATTCAGCCCAGGAGTTTGAGACCAGCCTGGGCCACACAGGCAGCCC 

CACCTCTACAAAAGAAAAAAAAAAAAAAAAATAATATATATATATATATATATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTATATACACACACTATTAGGTAT7ATATATGTATATCTATCTATCTATCTAATAAATACCTTATCAGGAGCCCCAC 
TCCCAATCTTGGGCTCAGGGAGATCCAGATAATAGGTGATGAGCCTGGTGCTGGACCGAGAAGCTCAGAGATGCTGGTGGGAGAGA 
AGGGAGCAGGTAGGCTAGAATCCAAATGCAGGCTAGGCTTAAACCGATGTAACCAAAGGAAACCCTAATGTGGTCCATAACCAAAC 
50 TACTAAGCTAGCCATTCCCATAAAGAACCAGAATGAGGATTTTGTTACTAACACCACCAGTGTGATACCTCTGTGTGCACATTCAC 

CAGAGTCAGTGGGAGTTCTAATCCTACCCACGGCCCTAAACCTATCTCTAACTCTAACCCTCTTCCTGTTCCTAGGTCTAGGTTGA 

accttagccttaaccctaacttcagacaaacactaaccccttctaagctctaatgtctgtccctaatcctaacccctccccacagg 
ggaggatcagaagggcaaggggagctgtgaaacacccaacctatcccctaagagcaacaactgctcccagccagcttgagaatttc 
cccttctcccctattccctcctctcctgttcaggcctcttctgctgttggtgcctcccaccacctttgggatatgtgtaggggtag 
55 gggaatggagccaggaactgctcagtcctgcaacgacatccctttcccttcctttccacctgccaagctagcaccatctcagttct 

gattcctcaccctaggggaagaaataaaaacctattgatcctggggaagaggcacctgaaaagctttgggtttccataaagagcac 
cctgcagagaatgcccagtctataagccaaagggctattagatccctcaactccccaaataagaagttaataggctgccagaggtg 
ggagggggggcttgggcccctgctggacagtgcccagagttgagatgaagcagcagggtagagtcaaagcattggcagctgtctcc 
aactacttttgcctaaattcaaactctaagaattggagtcagtatcagctttcaggcttggaagctggggcactctgaaccaggtt 

60 GACAAACAGGAGCTGGAGGAAGAGCAAGGGAAAGTGGTGAATTCTTrTCTGCCCCTACCCAGACTTTCAGCAAATCTCGTACTTTC 

TCAGACTCAGTTGCCTTGCCTATCAAACAGGGATGGTTATTGTTACTTAACCTTTCAGGGAGGTGATGAGGTTCAGATGAGATGAT 
GTACATGAAAGCCTGGGTCATTTGAATACTCACTGACACCTCTTCTATACCAGGCATCTGCCAAATGTTGGCAATACAATGATTTA 
TAAACCATAGTGCCTGCTTGGAGGAGGTTGACAGTCTGGCCAGGGGATCAAGCACATCCTCAGATATTGTTAGCATATGGAGGGAG 
TGCAATGAAGGCTCAATGAAGTGTAAAGCCTTCTGCACATAAATGAAGTTTAAGGGCAGACTCCCATACTCAAGCCCTCGGCATGG 
'65 AGGCTCTTCTCTTCCAAGGGCTGGAATTTCAAAGGTGATGGTGCTGGGAAGTGCAGAATTAGGCTGGGCCCTCAATGGGCACTAAT 

AAAACACAAACACACATACACACACACACAAACAAGTAAAAGGGCAGAGGGATCTGCAAAGCACTACATAAAAGCTAATCATTTTG 
TTATTGTGATCATCTATGCTATCCTCACACAGGGCTGGAGCGGGTACATCCTGAGGAGAAGAACAATTATGCATAGAAAGAAGACT 
CACAAAGGTCTCAGGAGCCACAGTAGGCTCAGGGTGGTGGCCATAGGATGGTGTCATCAGGACTGTGCTTGATGCGCCACCTCTCA 
CCACCTCTGATCTTCAGGTGCCAGGGCGCTGGATACACGTTGGCCTGAGCAAGTGAGGGAAAGACTAGTCCTGAAATATCCTGGGG 
70 GGAGTGGAAAAGCTGAGAAGAAAGGCAGGCTGTGCACAGTCCCCAGGGGGTCAGCAAGCCAGCACCACACACACTCTGCCACACGC 

ACCCTGGAAAAACCCTGTCAGTGGGGCTGCAAATACCCTAGGGTCCAGCCTCCCCCAAAGCCTCCCCCCTCGCCCCAGGCTGGCTC 
AGTCCTCCTCTCCAGCGCAGAGGGAGAAAAATAACAAAACGAGGAGAAAATAAGCTGTTTGGCTGTGGTGTGAGCAGGAATATCCA 
TGCAGGGCTGCCCACCACTCACCCTTACTCACTCTTTCCACACCCAGCCGGGGCGCCCAGCATGAGACAGACCACCCCCCTGCCCC 
CTCCCCCGTCTGGTCTAAAAGCAGACGCTGGTGAGCGAGCAGCAGGTTATAAATATGCCCAGGGAACTGCCGCCAACTCGCTCCCT 
7 5 TGTCATCCCCTGGGAGGGGCAGGGTGGGGTGGCTCCCAGGGAGGAGCCAGGGCTGCCCTGTTCCCTGAGGCCCAGGAGGAAGTGGG 
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gcttcctagaggctaccatattttccccccttttcaaggtgaaggaaccactgccactccattttccctgaacatttgctcatctc 

ttcagatatgtggtccctaccctccctgggccctggctggaggctcggaatgaaagggcccaaagtactctgtgtcatggcacagc 

CCGCTGCTACTTCTCTTCTTCACATGCATTTGCTCTCAGCAAAACAGAAGTTCATTCATTCATTCAACAAGCATTAACTGAAAGCC 
AGCTGAATGCCAGACCCTGTGCACAGGCCCACCTGTGTGCACAGTGTCTGCACACACAGGTGCAAGCACACACAGCTGCCCCTACT 
5 CCATGTGCTCACATCACCTCCAGCCCCCACTAAGGACTTCCTGGCTTCAACCTGCCAGCCTCATCAGGAAAGCAAAGCTTCAAGCT 

cctggttgtgcctcagagtaggttagggggcatggggtagggggtggctgagaacaggaccccaaacacttctgcttccactactt 

CCCCTGTAAATGAGGGGGTCCTTTCTCTCCTTCCTGCCCAATCATCCTCCCTAAGTAGGTGCCATGTGACGAAGAAAGAGCCATTC 
TTGGGATGCTGAGGGTACCTGTCCAGGCCACCAGAGCCTCCCACCTCCCAGCAACTTGCCAACTAGGTGCCAAGCTGGGGCAAGAG 
GGGGCACTTCCACCCTGTGAAGCTCCCAGCTCTCCTCCCCCAGGGCTGAACCCCTCCCTTTTCCCTCCTCCCTATTAATCCTCGGA 
10 AGTTAAGGGGCCGTCCCTGGCGGCCCCTCAGCCCTATCGTGGCCCCTCACCCTCCTCGGCTGGCGTCTAATTAACTCCTCCTGCCC 

CTGGTTTTGTATGCCCCCCTTACCCCACCTTGTCGGCCCCGCCCCTCTGCTCGGCCAGCTCCCCCCCACGGACATTCCAGCCAGGC 
CGGGCCAGTGTGCCAGGGCAACCAGGGCCGGACCGAGGCCTAATCCTCCCGCCGCCTGGCCCGGCTGGGGGAGCCCCACTCACCTC 
CCCACTCTCTGGGGGCTGCCCGGCTCTGCTGTGGCGGAGACACACAATCGGGACAAAGGCACAGCCCCCAGGGGGCTAACTCAGCC 
TTCACGCCCAGGTTGTGCGGCATTTGGGGAGTTTAATGAATTGTCCATCACGCCTTTCAGGGCCCGCCCGTCAGCCTGGATTAATC 
15 TTCGGAGCCCTGGTGGGGTAGGAGACACTAAGCCTGTATTTATTACTCTCCCATTGTCACTAATTGAGGTAATTATCTGTGACTCT 

GGCCTGGCCAACAATGAGGCATTCACTCCTGGGACCTCGATGGGCCTGGCTCCCACTCTCAGCACCAGCCCTCCCTCCCCTCCTCT 
TCCAAACCCGCCAAGGACTACGATGGGCCCTGGAGCATGTTGGGAAAGTGGACAGCGTCCCACAATGCCTCACCTCCCCACCGGCG 
TCTCCCATAGCCATCACTACAGAGCTGTCTCCTGGTCCCCCCAGAGAAGGTGAGAAAAGAAGGCAGCCTCTGCCAGGGGATGGATT 
TGGCTGGCAGAGCCCTCAGGCCAGAGAGGGACCTGTTTCTGAGGACTTTGGTTTTCTGGACTCTCCAACTCCTCATCTCCAGATGC 

2 0 ATGACACCAGGGTCTCACAAGGTGCTTTTGCAGATCCATCCTCATGTCCCTATAGCCTCTAGGGTGTTAAGAGGCTCTAGCCTGTA 

CCAGGCCTACTCTGGGGAGGTCCCTAAACCTACCAGTGCTGGCAGAGTGGCTGTGGATGTGATGGGAGATGTTAAGAGAGACAGCA 
GGAAAGGTTCTGTCAGGGGAAGAGCAAAAGGAGCCAAGTCAAGAAGGAGCAGTCAAGAGTCACAGCATTCCCGGGGGTCACACTAA 
TGTGGCCATGCAGCAACTTCAGGGAGAAACTTGGATTTGGAGGGGCAAGAGTTCCAAAGAGCGGATTTCACGTGGAGACAGCTTTC 
TGGGTCAAGGTGGTTGGCCCTGGGGAGCAGGTATGTGTGTACAAGAAAGACAGAGAGAGAGAGAGAGAGAGAGAGAGATAAGAAAG 
25 GAAGATTTAGGCAGAACTAGATTGTGAACTCCTTGAGGGCAAGAACTATGTCTTTGTGTCTTGGTCACTGTTGCTTTTATGAGAGC 

TTAACATTGTACCTTGCACGTAATAGGCACCGTCAAGTGAATGGATGAATACAGATGAAGCCGGCACTTGCTTTAAAACTGGGATC 
TGTGAGCTATTCTCTTCCACAGCTGCACTCAGGCTCCTCATTCTCTCAGGACTTGCTGGAAGGAGATGTCTAGACCATCCCTGGAC 
GGTCAGCGGTGGGCACTTCACCAGCTGTTGACACGACAGACCCTGGCCGAACTCAGAGCGGTAGTGGGGATAGCGCCACCTTGTGG 
TGACTCTTGGGAGAGCTCCTGGAGAGACGCTAGCCAAGAAGGCAGGGTCATCTCTCAGGAGCAGGGTATCACCCCGGGCTGCAGCC 

3 0 ATCCTTCTTCCTGTATGTCTGAACTGCATTGTTATGCCAGCGGTCCTGTGGCACAGTTTTATCATTTGTTCCTTCTTTATTCCAGC 

ATTTTCTGAGAGCCTGCTCCACGCCAAACTTGTCGGGTATACAGAGCTAAATCAGCTAAATCACCTCCAGCAGCTCATGGTCCAGC 

AGGGGATTCCACAAGGTAACAAGACCAACGAGGTTACGATCAAGCCGCAGGAAAAAAAATTATCCAGGTGTTGAGGAGGCACTAGA 

ACATTCCCAGCTCAAAAACTCCATCATTCACCTCTCCCTCAATTCCTCTCACCGAAGTGCAAATGGTTTATCTTCATTACCAAGAA 

ACAGTCTGGGCATGGTGGCTCACAGCTGTAATCTCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACTTGAGATCAGGAGTTCGAG 

3 5 ACCAGCCTGGCCAACATGGTGAAACCCGTCTCTACTAAAAATACAAATAAAAAATTAGCCAAGAGTTATGGCGCCCACCTGTAATC 

CCAGCTACTCTGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAACTGGAGCAGAGATCACACCACTGCACTCTAGTCTGGGTG 

ACAGAGTGAGACTCCATATCAAAAAAAAAAAAAAAAAAAAACCCAAAAAGCAAAAAAGACAAGAAATACTTCAAGTTCTGGCTCCC 

ACACATCTTTCCAGGACTCACTCTTCTGCCCCACTGCATTCCCTAATGCCTCTGCTCCCTGTGAAAGCCACGTGTTTTCCTACCTC 

TCTGCATTTTCCCACCTCTCTGCATTTTCCCACATCCTAGAATGTCCCCCTTCCCTGTATCCCACTGTTGGAACCCATCTCAGATG 

4 0 TTCCTTCCTCCATGAAGACTCTTCTGATTTCCCTTGGTAGAGTGGTCTTGCCTGTTCTAGCTCCTGAAGCACCATGTAGGTAGGTG 

CTTTCATTAGCAGCACATACTGGGTGTCCCATTGGTGGTTGTCTGTGTATATTACTCATCCTCCTACTAGGCTAGCCCTTGCAGCA 
CTG AC CTG GGCAT AT CAT ATG C CTTTGTT AAATGGTGAAT AG ACGG AT ACATG AAT AAATGG ATGCACGGACAG AGGAATAAATCG 
ATGGAAGTATAAATGGGGCCAGGCGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCGGATCTCCTGAGG 
TCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAGGCATGTTGGTGGGCG 
45 CCTGTAATCCCAGCTACTCAAGAGGCTGAGGCATGAGAATCGCTAGAACCCTGGAGGCGGAGGCTGCAGTGAGCAGAGATCTCACT 

aatgcactccagcctgagtgacagagtgagactctgtcttaaagaagaaaaaaagtataaatggccagatagatgacaaataggtt 
GGTGGATGGGTGGATAAGTGGATGTGGAATGTATAGATGGATGGGTGGGTGGATGGATGAATAGATGGATGAATGGAAAATCTATC 
CATAAAAGGACTCACAAAAGGCTATGTAGGCTGAGTGCAGTGGCTTATACCCGTAATCCCAACATTTGGGGAGGCCAGGATGGGAG 
AATCGTTTGAGCCCAGGAGTTTGAGATCAGCCTGGGCAACATAGGGAGACCCCGTCTCCACCAAAAAAAAAAAAAAAAAAAAATTA 
50 GCCCGGCATGGTGACACGTGCCTGTGGTTCCTACTATTCAGGAGGCTGAGGTGGAAGGATCACTTTTGCTGGGGAGGCTGAGGCTG 

CAGTAAGTTGTAATCGTGCCACTGCACTCCAGCCTGGGTGACATAGCAAGACCCTGTCTCAGAAAAAGAAAAAAGAAAAAAAATGG 
CCAGATGTGGTGGCCCATGCCTGTAATCCCAGCACTTTGGAAGGGTGAGGCAGGCAGATAGCTTGAGGTCAGGAGTTCGAGACCAC 
CCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGGCGTGGTGGTGCGCGGCTGTAATCCCATCCACT 
TGGGAGGCTGAGGCAGAAGAATTGTTTGAACCCGGGAGGTGGAGGTTGCAGTGAGCTGAGATCGCACCACTGCACTCCAGCCTGGG 
55 TGGCAGGAAAGAAAAGAAAATTTTAAAAAAGCCCAGGTAGCACCAGAGGCTTCAAGGGAGGGAGCACACCCCATGCTAGGATATGC 

AGAGGCAGAGGCAGTATCCAGGCCAAACTTTCCTTCACTAACATCTGCACCCTCAGCAACTTGTCTCCCAGAGGCCTAGATACATT 
CCACTCCCCATAAGAAGTCATGGTCTGGGAGCTGCTCCTCTTTTCATCCTCCCTGGTCCCTCAGGAATGCTTTCATTAACATATAT 
TATGCCATCTTCCTGCACTGCAATGACTGTGGGTTTCCTCTTCCACATCTCTTTCCCTATATCATACACACCCTAGCTTGAGAGCT 
CCCTGAAGGGAGGAAGCATGCCTGAGTCTCTTTTGTGTCCCTAGCACCTGGCATATATGTTTAATGAGTGAGTAAACAAATGAACA 
60 ACTGAGTGAGTGCTGCCTCTTCCCCATAGACACATTTTATACACTTCCTGCGTCCTCTTGTTCAGTTATCTCTCCTGGCCCTCTCC 

TCCTTACACACATCACACTCACACTCCTGACCTTGACACTCTGAAATTCCAGAGTTATATGCTGGGGCTCGGTTTCCTTACCTATT 
TGTGGCTGATCTAGGGAAGTCCCAGCCCTCCCCTGAGAGTCTGAAAGAGACGGCTCTTGACTCCTCTAAAGCCATATTAACTGGGT 
CCCATGGAGGGCAGAAAGGGGCTTCCCTAGGAAGAAGCTCTCTATTGGGAGGGTAGCAGGATCCTGCACTAACCTGAGGTCTGCTG 
CCCCAAATTGACCACATCCTCCTGTGTCTGCTGTCCCTACTCCTGACCAGTGAGGCTGTCCCAAGGTAGGGGGTGGTTGTGGCCTC 
65 TGTCTCAAGGCTGGCTGGCAGACACAGCCAGATTTAGAAGTCATTTTCGCAGCAGGGAGCCTCCAGTGTGCCACCCACAGAGCCCT 

GGAAGGTCAGTCTGAGATATGGCTCACCAGGGGCTGGCCCCTAGACCTGGAGTCACTCCTCCCCTTCTTGTCTCTCTCCTTTTTTT 
GCCCAGAATTTTGGCAGCTGGTGCTGACrCTATCCTTAGGCAAAGATGGAGTAAGTTCTGGGGGAAGGGGTGTGCTGCACTGACAC 
TCTAACCGCCCAAGCACTGCCAGGGCAC 

70 HUMAN SEQUENCE - mRNA 

ATGGGGCTCTGGGCGCTGTTGCCTGGCTGGGTTTCTGCTACGCTGCTGCTGGCGCTGGCCGCTCTGCCCGCAGCCCTGGCTGCCAA 
CAGCAGTGGCCGATGGTGGGGTATTGTGAACGTAGCCTCCTCCACGAACCTGCTTACAGACTCCAAGAGTCTGCAACTGGTACTCG 
AGCCCAGTCTGCAGCTGTTGAGCCGCAAACAGCGGCGCCTGATACGCCAAAATCCGGGGATCCTGCACAGCGTGAGTGGGGGGCTG 
CAGAGTGCCGTGCGCGAGTGCAAGTGGCAGTTCCGGAATCGCCGCTGGAACTGTCCCACTGCTCCAGGGCCCCACCTCTTCGGCAA 
75 GATCGTCAACCGAGGCTGTCGAGAAACGGCGTTTATCTTCGCTATCACCTCCGCCGGGGTCACCCATTCGGTGGCGCGCTCCTGCT 
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cagaaggttccatcgaatcctgcacgtgtgactaccggcggcgcggccccgggggccccgactggcactgggggggctgcagcgac 

AACATTGACTTCGGCCGCCTCTTCGGCCGGGAGTTCGTGGACTCCGGGGAGAAGGGGCGGGACCTGCGCTTCCTCATGAACCTTCA 
CAACAACGAGGCAGGCCGTACGACCGTATTCTCCGAGATGCGCCAGGAGTGCAAGTGCCACGGGATGTCCGGCTCATGCACGGTGC 
GCACGTGCTGGATGCGGCTGCCCACGCTGCGCGCCGTGGGCGATGTGCTGCGCGACCGCTTCGACGGCGCCTCGCGCGTCCTGTAC 
5 GGCAACCGCGGCAGCAACCGCGCTTCGCGAGCGGAGCTGCTGCGCCTGGAGCCGGAAGACCCGGCCCACAAACCGCCCTCCCCCCA 

CGACCTCGTCTACTTCGAGAAATCGCCCAACTTCTGCACGTACAGCGGACGCCTGGGCACAGCAGGCACGGCAGGGCGCGCCTGTA 
ACAGCTCGTCGCCCGCGCTGGACGGCTGCGAGCTGCTCTGCTGCGGCAGGGGCCACCGCACGCGCACGCAGCGCGTCACCGAGCGC 
TGCAACTGCACCTTCCACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTACTGCACGAGTGTCTGTGA 

10 HUMAN SEQUENCE - CODING 

ATGGGGCTCTGGGCGCTGTTGCCTGGCTGGGTTTCTGCTACGCTGCTGCTGGCGCTGGCCGCTCTGCCCGCAGCCCTGGCTGCCAA 
CAGCAGTGGCCGATGGTGGGGTATTGTGAACGTAGCCTCCTCCACGAACCTGCTTACAGACTCCAAGAGTCTGCAACTGGTACTCG 
AGCCCAGTCTGCAGCTGTTGAGCCGCAAACAGCGGCGCCTGATACGCCAAAATCCGGGGATCCTGCACAGCGTGAGTGGGGGGCTG 
CAGAGTGCCGTGCGCGAGTGCAAGTGGCAGTTCCGGAATCGCCGCTGGAACTGTCCCACTGCTCCAGGGCCCCACCTCTTCGGCAA 
15 GATCGTCAACCGAGGCTGTCGAGAAACGGCGTTTATCTTCGCTATCACCTCCGCCGGGGTCACCCATTCGGTGGCGCGCTCCTGCT 

CAGAAGGTTCCATCGAATCCTGCACGTGTGACTACCGGCGGCGCGGCCCCGGGGGCCCCGACTGGCACTGGGGGGGCTGCAGCGAC 
AACATTGACTTCGGCCGCCTCTTCGGCCGGGAGTTCGTGGACTCCGGGGAGAAGGGGCGGGACCTGCGCTTCCTCATGAACCTTCA 
CAACAACGAGGCAGGCCGTACGACCGTATTCTCCGAGATGCGCCAGGAGTGCAAGTGCCACGGGATGTCCGGCTCATGCACGGTGC 
GCACGTGCTGGATGCGGCTGCCCACGCTGCGCGCCGTGGGCGATGTGCTGCGCGACCGCTTCGACGGCGCCTCGCGCGTCCTGTAC 
20 GGCAACCGCGGCAGCAACCGCGCTTCGCGAGCGGAGCTGCTGCGCCTGGAGCCGGAAGACCCGGCCCACAAACCGCCCTCCCCCCA 

CGACCTCGTCTACTTCGAGAAATCGCCCAACTTCTGCACGTACAGCGGACGCCTGGGCACAGCAGGCACGGCAGGGCGCGCCTGTA 
ACAGCTCGTCGCCCGCGCTGGACGGCTGCGAGCTGCTCTGCTGCGGCAGGGGCCACCGCACGCGCACGCAGCGCGTCACCGAGCGC 
TGCAACTGCACCTTCCACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTACTGCACGAGTGTCTGTGA 



25 



388 




WO 03/008583 



PCT/US01/51291 



Table 16 

HOUSE NOMENCLATURE 
ICSGNM Rasgrpl 

Celera mCG14557 

5 

HUMAN NOMENCLATURE 
HGNC RASGRP1 

Celera hCG38304 

10 MOUSE SEQUENCE - GENOMIC 

CACTTTTCAAATAACATGAAAGTGAAAACCTGTTGGCAAGACCAAAAGAAGTCTGGGGTAGTGGTTCTTCTTAGGTCATTTTAGAG 
ATTCTTAGATCTTGAGACAGAGCAAAGAACTGCTTGTAAATGAGCCAAGAAACTAATCTCCATAATGCTCAGGGTAGAAACTTGTA 
GCTTACAAGACACTTCAGAGGTTAGCACCGACAACCATCTATTTAGAATGCGTTACGCGTCCCTTTTTCTCACACAGTACTTTTTA 
ATGACTGATGGCTGAGAAGCTCAAATGTTTTTGGATACAGAATCTAAGCTTGTCACAAAGGCGTAGTTAGCTTTTGTTCCAGATTT 
15 GCTTCTCACAAGCTGTGTTCGGACAAGTGACTCGACCCCTCTAAGGCTTAAGTTCCTCATCTACAAAGCGAGGGACCATGACAACT 

gaaaaccaacacagtgtgttgtgagggtgaatgaggtcacaggcatggcttcctcagaacaacttctggtgtgcacaagtcatttc 

CTCAGAAGGAGGCTGGAGAATCGGAAAACAAGGAGGTACAAATAAATATTTTAAACAAAGTACTAATGAGTGAACATTCCTTTTTA 
AATATTCTGCTCCATCCCAGCACCCAGATCAATGCAAATTAGCATGAAGCCAGACTTTGCGGTTTATTTGTTTGGTTGGTTTTGCC 
TCCTACTAATCTTGCCTGATGGTGTAACTGACTTTTCTCAGGGATCCAGAGTTGCTGTGTCCTTTCTGCTTGGACCTCTCAGGATA 
2 0 ACAGCTCCAAGTGTGACCTGGGACATAGGGGACATGTTATGAACCAGGACAAGCCCTTGGGAGTTGCTATGCCAGCAGCTAGTTAT 

GGGGTATGTATGGCTCTTTGGGCCTCTTTAAATGAGAGTCTAGTTTTATCACATCTTGGGCCTCTAATTCGCTTGGATTGAGATGG 
GAGTTCTTTGTTTACACGTTGAGGTCAGGACTGTACTATGTACCCCAAGCTGGCATCAACCTCACTATATCCCTGCCTCAGCCTTT 
TTCAAGTTAGGGTTTTTATATTTTATTTTTAAGAGCAGTTTTAGGTTAGAAGCAGAATTGTGTTGAGCATCATCCTGTCATCTCTA 
CATGTGCACAGTACCCCTCTCCAGAGTGACACATGTGTGACATCTGATGAACCTAGATCATTATCACCCAGAGGCCATGGTTGACA 
25 TTGGAGTTCTATAAATTTGAATGACCATTCACTGTCTAGTGTCCCCACACACATTACAGTGCCTTACAAAGTAGATTCACTGCCCT 

GAAAAGTCTGCGCTACAGCTTTACTTTAAAAAAACCAAATACCAGGCCTATTTTCCAAATTTGTTATCATAGCArrTGGGAGATGA 
TGGCAGAAAGGAGACAAGTTTATGATCTATATTGAATCCGAGGCCAGCCTTGGCTCATGAGACCCTGTCTTAAGAAAATAAAAGCA 
TAAAAATAAAAAGAATGTGTATTTAAGCCCCCTTTCCACCTCATATACCACTAACTGTTCTCCTCCTTCTCCTTCCTGTGAGTCCA 
AGGGACCAGGAAATGGCTCATGTCTAAATCCACCCATGACAACTAACTCrrCCAAGAAGGTGCAAGTCTAACTGCCAGGTGCCGTT 
30 GCCAGTGGGTCCCAGGCTCGGGACTCATAGCAATCACAATATCCACAAAGCAGGTTTCAATTTCACTACTTTTATAATCAGACAAA 

ACACATATTTAGGGTTGGATAGATGACTTGGTGAATAAACCACTTGCTGTCTGAGCATAAGGACCTGAGTTCAAGTCCCCAGAACC 
CTTAGGAAGATGGTAGCGTTTATCTTCAGTCCCAACTCCTTCTGGCAGGATGAGAGACAGAGACAGAGACAGGTGAGTCCCTGGAA 
GATCAGGAGCCATCTAGCTCAATTTACACAATAGAGAGCAGCAATGAGAACTGGTCTCCAGTAAGCTGGAGAGGAAGGTGTGACAG 
CCAAGGTTTTCCTCTGACCTCAGATACATGTAGGACACCTGTACTCACACACAAAAGCATGCACATTACATGCATCCACACGTCAT 
35 GTACACACACACACACACACATGCACATGCACATGCACATAGACACATAGGCATATAGGCATATTTAATAATGAATAAATAATAAT 

AAGAATCCTCTAGATTATATTCACCTTTTTGCCACTGCAGTTACAAAATGTTTTTTTTTTTAATTTTTATGAAAGAGAAACAATTC 
TGCTGCATTTAAGAGCAGGGTCTTAAGACACGCAAATCGGTGACGTTATCCTCTACTTTGCCTCTACTCTTCCGATTTCTTCCTCT 

tccattaccaggcaaaactcacagcaacactgggttctatgggcttgtctaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

AAACTCCAGCAACAATCACACCGAACTTGTTTATTTCATGTGCCTATCATAAGCCTTCCCCAGATTTTTCACACCCTCCTCCCAGA 

4 0 tacaaactaacaatgtcacagcaactaacagcacagtggggtcacacctgcatgggccaaattaagatccgccatgaggtgactgt 

cctctgggagcggctctcgcttcagaggctcttgtgaatcacacacagcagcaccatcacacttcccacagcaggtggccatgttt 
ttcactgactaacgagcaggatcaatgactgaacacttcactaacacctggtcgagggctgatctccatccaccctgggaagctga 
aatgaagtcttctctagcatttcctatctaattcaatacagaggaggggaaaaaacattagagaaacaagataaacaacaacaaaa 
tgacagtatttctattacattgaattttgtgtgtgggttgatactgagagattatttccaccaaaatgtttgagccagtttgccag 
45 ttagcaaactaggcagtcatgcaaactaatctagatccatccttgcaacaaactgtagctcccatccggcattgtgtccccctaaa 

caatgcagttgtgattggcacaatccagctcacattgtctctattctgtctaaaacatgcattgcatgtggaaaatacagtagcct 
actctctgctaactgcctgccttagtctcacctagagttttctctctacttctcaagccagagggcacagaagacgcagacataga 
aaatgatcactcaaaccctatgtggattttcatgggaatattgtctgcccttaagaatgccaccctctgctctcacgacagtgaat 
caaactgaattgaatgagaaaaccttaagcctgtaaaggataggtacgcttggtgcaggaatggtagaaatggctattagaatggg 
50 aaggtcaaaatcaagtcatttgtggttgtgtctgaagttgattcctttaggtttcattaaataaaaagagtgagggttatggagac 

atgatccccaccactgaagtaaaagctgggtgaaggcacataggtacctgcgtcccccgtgctttagggtggacattggagagtcc 
aggacgtctctggccagccagccaggccaaaagagaaacatcagggttagtgagagaccctggattgaggaaacaagacagctgtc 
atcctcttctgatcacaaccgcatgtgagcacatgggaacacacacatgtgtatagtacaaacacagcaaacctacacagagacag 
acagacag acacag AG ac ag agacagag agagactt c cctttt aaaaggaaacgtttccttccgaagctt aaggat acat ctgccc 
55 agtctttgagaaatctctccccacattgatttgccattattttctctgctactcccatgcaagttggactacagattttcaggagt 

tggatctttctataaactgcaccccaccccagcatttacccatgcacctttgcaggtgataagtgattaagcagaatgagtttact 

gaggtatacaatacgaactttataaatagtgtttgtgtggccaaactggttttaactttggaattggtgctggtagactgtactgt 

6 0 cggcctctggaaagaggcccagtattgaattttaatctcttcagccctctttttagacctacttgtcccaggcacccactggcaaa 

cctgagggtgtgtgctaattggatcacacccaaaggggagagcaggtagaaggagctggagcagacttcggagaaccagaacctcc 
ccgccctgccaagacaattgagaggcaaacagactgatacacaccagtgggtgaggggagggtgtgtcgccccagtattgtggttc 
tgctctaactctcccgaaccctgcatatcccttctcgttagcatccctcctttgttctcctctcccctctggtccagctctctgtt 
cctgtgatcctttgtatccatagcctggcccttatgtcctctgaaaagctggcccttcctccatgggtgtgaacacagctccaggg 
65 gtgttcacacaggatggagcatccaccctgagcatagaggaggcagtcagagcattaagagtcctgcgtctggggcaaagttcaag 

CTTCAGGCTCTGATTCTTTAAAACTCrTCTGAGATAGGCATTGAGCCCATTTTTTAAAACGTCTTGGGGCTGAGAATCAAATTCAG 

TCTAATCTAAAGTGAGACTTTAAGTCACTGACTGAGTCCATCCTGTCATCCAAATGTTGGTAAGAAAGAGTGATACTGTCTGTTAC 

CCTTGAACAAAGTAGACTTACCCAGTTAGCATCAAGACGGGCAATTCTCACACATCCTCTCACCTGTACCTGTAGAGGGGTGTGTG 

TGCCTGCTAAAGCAAAAGTCAGGTCCCAGCCCTCCTCTGTTATCTCCCTTCAGGAAGCTCTCNNNNNNNNNNNNNNNNNNNNNNNN 

7 0 ^^^NNbH^NNNNNNNlWNNNNNl^NNTTNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnttctgtctccaagaataaacatcatgagaccttttctatggcttggtatagtatgggatggggtgggatggga 

tggggtgagatgatatggtatggtgtcatgctgtgtcattctctatcatatcatataaaatcatataatacatagtattctattcc 

ttatatttagtacagtttattacattatcactacttgtctatcctgctagcatcttaaaagatgcagaagtcaaatgtgatgccat 



389 




WO 03/008583 



PCT/US01/51291 



TTAGAGACACTGTTTCTGCCTATGTGCTCTATAGGGTAAATAAATACAATTCTGCCAGGCTCTGGTAAAGAAAGTCAAAGAATCAG 

acagcaatttccaagcagctaacaacaagaatgtgttttcacaattaggatctgtacttggagtggtctaacataacacagtgtaa 
ttaccttcataaaaatcccctttgaagacttggggatagatcagttagtaaaatgactgtctagcttgcttgagccctggataaac 
cagcgctgcataacccaggtatatcagtaggtacctgcaatgccagcagcactctagaagtagaggtaggaggagcagaagttcaa 
5 ggtcaaggccatcctcagtgacatagaaaatttgaggccagttggagttacacgagatttatttaaatacaaacaaacaaatggac 

ttctgtgaagatacctcagagcagtggagcaatgacaagccctcctccagacagatactccctgagagaacttcaatgtacacaaa 
gacagagtccaattctaaccccaggtctgaaagacagaagcaaaggatcacctctcacagagacatgccctcctagcctgggtctg 
aggtgagtcacagcaaagaccatatttacaagcctatgggtttgcagatgacaatgtgcagagagaaagacactttggaacattca 
ggcctaaattcaatgttattgtcattgttgttgttgttgttgttgttagtcaaaagtcctcctttcatgactcagagatgtatgaa 
10 agaagaagtggaaagactctaagagccaggaacactgatgactccagagaaacagtgtcttgcagacacacacacacacagctgat 

gcacgtgtgaacttaagagactaggacagtacacatagacctgtacaagttcaagccagacacaatcccagggcagagacaaggaa 
gtagctacaaggacccatttctaacacagaagctatttgctgttaatacctccttgggagacggaaaattagtttataccactgga 
atccactgggtatattaaccacgctccagggcaggtctcatgctcaggagcaggtggccaacacaaaatagactccatgatttgtg 
tgtgggtcactgaattttttggtttgttttgtctttctggtttgttttgctttttttttaagagaggaagaatatgaattcgggta 
1 5 ggtgggtgtagtaagatctagaatcagttaggggaggggaatgaataggatcaaaacagatcatatgaaaaaaactaagaggccca 

CACTTACT ACTCTTG CAAAGGAC CTGTGTTTGGTTCCC AAC ACCCACATAG TGG CTCAG AACTACTCCT AACTCCAGTTCCAGGGG 
atccaacaccctctcctgacctctgggggcatcaagcatgcacaagctacatacacatacatgcaagcaaacaaggaaaactgtgg 
20 agcaaccagccacagtcacatacataatgaggccacgtacccttgcctcagagacagaaccatggtcagcaactgggccataatct 

GAC CCCG TTTCACC CTCTGTCTCTTCACTCTCCTCTAGAGCC CAGTGCCCCATGGATGCTGGCTTTTTCTTACAGAGC CAG CAACT 
TGACTTGGATACAGACCATGGGGGGGGGAGCTCATCTTGGACATTTCAAGGAGGATAGTGGTGTCCTAGCACTGAAGGGGCAATCT 
CTAGATGGGAGAGATTTTTAAAGTCACAACATATTTATATGTTCATTTATTTGCTGCCTTGGTTACTGTCCATGTACTAGACATGC 
GAGCTCATGAACACAAGGACCTTGCCTGTCTTGTTCTCTCCAAGACTCTCAGTAACAAGAACAGCATATGACACTAGGGAGNNNNN 

2 5 NIJNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnngcacggcaggagtgatgagagtataatgtgagaagtcaggtacccagcagaccacggctggaggccaaccagacag 

gagggtccatccatgagagtacacaatgctatgatatctaactctcattttctaggtaattggaggggagggtggttcctaaagtt 

tggaaacagagaaagaacacagtagtgcaaccatgcagtggtgtagggggtggggggcggtccagagaaaggagatgtcaaaatta 

gggaatgcagtctaccccatagatccaggtgggggatgatgggaatacacacgggtttgtggctttggagacagaaaggaagtgac 

3 0 aatacaagggaatgatggagagaaatgtctctactagatgccaagtgtagatactcagcggacccctgtgggtcatgttgaagcca 

tgaaagaaaaacgaaaccacctcacttaagcctggatcatatagaaaagccaatgacaattaaaccattcctccaagaaaaaaaac 

ATA TCCAG AAAGT AGGGCTG CGGTTG C AAAGGAGT CCCT CGGGTG AGCAAAAGGTCTGTGGACCTT CGTT AAG AACCCGATTGAGA 
AGAGGAAGAAAGACTGAGTGGATCCTGGCTGCCACAGAGACATGGGCTGTACCAGTGAGAAGGGAAGAAGCAGCAGGAAAGGGGGC 
AAGATGGGGTGGGAAGAAGGAGACAGTTGGTGCCCAGTTGGAAGTGCTTCATATGCACAGGAGACTGTGCACAGGACAGGAGGTGA 
35 AGAGGGAAAGGAAGCTGACATGAGTTTTAGAAGGTTAGGGGAGGCAGGTTGCTGAGGGAGGAGTAGGTGAAGCTCACGGGAGGTCT 

CAGGTGAGTACTATCTGGATCTATCACAAGTATTCCATCATTTTGGGAAAAGTAAGGGGGGCTCTCACCTCATCCAAAACTGCTCC 
CAGTGACGCCACCCTGCATACCGTCTTCATCTCTATGTTTGCCTGTATCTGTTCTGCCCTCATCCTGCATGACCCCGAGGTGACAT 

TTTCTTTTTGTTTTCTTCCTTTTTTGGGGGGTGGGGGTGGGGGTGTCTTTCATATGTAAGGAACTGAACTATGTAGACCTTCCrCT 

4 0 TGGGCTTGGCTGACCCCTTTGAAGCAAGTGTGTAGTAGATTCTGTTTTCCAAATGTGTAAGCATACATTGGTATGTAATTTTAGAC 

TGCTCTCCACTTCTGGCCCCATTTTATCGGCCTTGTTTTGTTGCTGTTGTTTCTCATACTTATTTTTGTAGGTTGTGTATTCTTGT 
AAGTG ATC CTGAATTCTTTTCTAGGACAACATTG C ACAT AAACATGAGGAAATG C ACGCGTT ATAGCAG AAGG AGGTCTTAAAGTC 
CAGAACGTTGTGGCTGGGAAGATCACGGGATGTGATAGCAATAACGAGGGTGTTATTAGGCCAGTCCAGCAGGGACTTAGAGACGC 
CAGGCAGAGCTCAGTCTGGGCCACCTCTCTTTTCGGTTTACTGGCTGTGAGAGCCTGGTGTTCTCTAAATCTTACGCAGTGCCCTC 
45 TTTGCGTTTGGAGGGGTGGCTTAACGAGGTAACATGTAGGAAACAGCACTGGATCAGCATTAGCTGTTGGTATTACCGTGGCCATG 

TTCCAGACAAGTAGCAGGTAGGTCTCCCCTCTTGGCCAGGTCTGCTGGCACGCTGACATTGCAAGAAAGCCCCTCCCCTAGCCTTC 
CACTCCCACTTGGCTCTCTTGGTCTACCACACCCACAAACTCCCAAGCAGCAGCCTCTAACCTGACAGCTCACCTCCACACCCACC 
gcctcctccgtagtgcagtgcacacagctaagtcttctctttttttaaatatgccaaagagaactaagtgcgtagtagtttagggg 

GGTTCTGCCTTCCTTGCCCAGACCCGACTGTGTACCCTCACTGATACATACAAGACAGTCCTGCCATCCGGGAAAGGGTCTCAGCA 
50 GAGCCCCCACCCCCACCCCCCTAGGGGACTCGTAGCCTTGGGTGGAGGCAACTCTTCGCAAGGCTCTAGCTTTGXCAATTTCGGGG 

CAACTCACTCTGCACCCCTCGGACCTAACTCTTGGGCTGGGAGAGATGAATGGCAGGCGGGGATGAAGGGAGACGCTAGGGCGGCG 
CAACTCCTCGGGGCGCTACCAAGTAATGGGGGCAGGATTCGAAGAAGAACTGAGGGCGCCCCACGTTTCCTCCAGCCTGATGATAA 
CATCAACGCCTGTCAGGTGGTTGGTGCGAGAGAGTGTGTGCGCGCGCGGGAGCGAGCGTAGGGAGCGCGCTCGCACAAACTTTGTG 
CCTGCGGGTGAGCCrGGGTCGGCTCGCCGGGCTCCAAGAGTGGTCGGCTCCGGGCTGCGAGGGCCAGCGGCGGCCGAGGGATGCGC 
55 GGCGCCCGGCCGAGCCGATCCCACCGCTCTAGGTGAGACGGCTCCAGGGGCGCAGAGAGCCGCGACCATGGGAACCCTGGGCAAGG 

CGAGAGAGGCTCCGCGGTGAGTAGCTGCGTCTCCTCGGAGAGCGCTGCACCTCTACTGGGGAAGGATAGCTGAGCGGTGTGCCCTG 
TGGTCCTCTCCAGTGGGTACCAGGAGGGACTAGACGACCAGGGCGCCTCCCTCGGAGGAGAGTTGCCTACAGGGGTAGACCATGAT 
CGGGGACCTGGGAGCCAGGTCAAGATAGGCGTGATACAGACAACCTCAGAGTCCAGCACACCAGGTCGGGAAGAAAGAGTTGGGGT 
TGCTGGGGTGGCGAGGCCACAGGTCACCTGGGCAGATCTGGAGTGGTCTGAGCCCAGCCAAACCTTTCACCTACCCAGCGCCCACA 

6 0 ACAGTCGACCTCCCTGGATGCTCTCGGTCTGGGCACCCCCCGGGAACTCCCACTCGCACACTTTCCGTGCCCTTGGCACCCGCTGC 

GGGCGCGGGTCTAGGACAGCGCCACCTTGCGGACTCTCCTGGCCTTTCAGGAGCGACTGGCGGCAATGGCTGCAAGCGGAGGTGGC 
AGTGCTTGGCTGCCCTTTGAGGAAAAAGAAGTTTCCAAATCAATGGTCTATGAGTCTACACCCCTCCCCTTATACTCTACAGAGAT 
GTTTGGGAGACGGAAGGTGAAGGAAGAATGGCTATGAACAGTCTATCTCTTGGGCAGCAATAAGGAGCCTGGGGTGGGGGTTGGAG 
GGATGTCAAGAAATTTAGTGTTTGTCCTCAAAACACCAGGACCCCGTAACTGCCTGGACACCACTTAGCCTTTGTTAGGGCCGAGA 
65 ACGTTGTGTCCTTCACAACGCCATTCACGTGGACTCCGATATGACGGCACCATGCCTGATCTGTAACTATGCCCATTAAAATTCCC 

TGTTGGGCCATATCATCCCCTGAGTGTTCTCAACCTTACCTTGCGCTACACTATAATGGGTTAGTCCATTGAATTAACTCTGCATT 
ATTGGCGGTGTGGGGCAGGACTGGAAGCTACACTCAGCAGAAATGGCCCTGTGAAAGCTGCCTTTTCTTATAAACAACTATGAGAT 
GTCCCGGCCCTCCTCTGTTTCCTCCTTTGCCCTGTGGATAACTGTGCCTGGAGACTAAGTCCCCCAAATCGGTTCATACTTCGAAA 
CCTCTCCCCAGGCTCTGTGGGGTGGGGAAGGCAGACGCTAACTACTGCAGGGCTGAGAAAACATCTTGAAGTTACTGGGTTTCTTT 
70 CAAGCTTTTGTTTTTGCTGTTATTGTTGTTATTTTGTTTTATTTAATTCATAAGTTTAACTGGAAACGTGTGGCTACTGCCCTTTA 

AAATCATGACTTTGTAGAATTAGAGGCTGTTCACTCTTCAGATGGTTAAAGCACTCTCAAAGTTGCCTATCATAAAGCACTGTAAA 
AATCCTTACCTACAACCATCTCACCAAGAGGTGGAGGGAGGGGAGAGGGCAGAGGACGTGAAGCGGGGATCTAGCTTGGTGAAGAG 

tgtttgcctggcatgcaacaatcctgactttggtccctagcatcatgtaagaaagaaattaagatatttcttttaattcctttggt 

tgcatcttggtggagtgataggattgttcgttttcaatcaggtatgatgggggcatatttgcaatcccagcactgaatagaaaaga 

7 5 ctaatacagagtttcaagccacatagtaagacccctgtctcacaaaaagaaaaacaaaacaaacaaacaaacaaaaccaaaacaag 
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ctaaaaaaaattctttttaaaaaaaatgtaaagaaagaaagaaaaagagaatgtgacctgagagtttttccagggcaagcagtcaa 

gagactagacaaagcttacatgtgcacagagtgctgttggcttttaacactttgccttccctagtttctcatgccctctgaattgc 

T C CTCACTGGG CT AGG TTTAGGTAGTTG TCTTTTTTC TAG GAAG G G AAGGG AG C CAAG CTAGG AAGTG TG G CTTGG TG CT AAGG AA 

gctggctgctaacctgctgtgcatctgtggccaatatatctctattgcatagctgtaggtgtttgggaaaggactgtggagagacg 
5 actagccagctcttgggtcctggtgaccatttcaggaacctactaaacaaggaagagctgagacgctgcctctgcatcaccagcca 

tctttctgaagcacacggttgttatacattgaataagcccttttgggctcttgacaatctactcaccaatttcagtgcaggaataa 
acacacagtttcatgtaaaaaaaaataataataaagcctactagatgaataaaagcaagagggaccccagatactagtccctgaga 
tagcccatatgaacagcctcagtatgtgtaggactcagtttcatatcacaaggtcgtatctttctagactgtagcttcagacacaa 
tgcaaattcctgcacagtatctttggaacatggaaacttcatgcagactgttgctgttttcaggttatcagtttattctcagacac 
10 tgatctgacagtctcagggtctggataaaagacggtggtggtcaagagtttagtggatttctgcagcaccaacctgattctttggg 

agtcgttggcttgggttagcatgttccaagtcaccagggtgactgcgctttattggtcctagcttggaactgagctccatgcacac 
cacagcccgatgctctgaagttggagcagaactggaagggccaaggtgactcctggagtctggctgtgtggtgtgtcctgtgttca 
gggtactgtctttgtgcaggctgatttctacaaacccaggtgtgcccagggtgggggcggggtggatttctgtttgtttgtttgtt 
tgcttgcttgcttgcttgcttgcttgcttgcttgttttaactaaggatttgtttggcctcttctgagtgaggtttagaccttgtca 
15 gaggagctcttccacccagcccctggaagtgctttgccctctgctttgccctcgacaatcttgagacattcacctagaagttacgt 

ggttacactcgctgtcttggtcagattcccctactaaagctttgtgtattagggaactatgagatggctttatacaagagtaacta 
acacgctatggacatgtataatttacagagaaagttacagaagccatctcaccacggtctcccccctggcccactgtaatatctta 
ctcatgggaataagtatgcggcgaatcgatgcagacttgtgtttctagtatgtgctatgtttctagactgttaactccttctcttc 
tttgacagttaaactatacattagccaagggtgcaatgagaaaagaactaagaacatgcaaaaaaagctaccagcaaaaatgccta 
20 tcattattaaaccttcaaagattatagacgtgggtctctgtgtggtttttaataaagaggaaaataaaacatactgcatgagacac 

tttgcatggtgacctgtatcagccagatcacgccaagctaaggatgagcagacgaagcgccaccagactcctaagccatttccaga 
tccaaaatggttactttatattcggttctagagcaggcagctcagctcagagccaacccctccccagtttctcttcgttgaggatc 
aatgtaaagacccgatggaatactgtttactggtctaagtgattcatagtggttccttgtgttatcaaaaatgaaaccatttatta 
aaaccaaccaagatgtgtaagaaatgcagagatgactgaaaaatctaaatgtcacccccctgcttcttcaagattctcaaagctag 
25 ttcaggggacctcctgcccttctgtatctttggcattgcttaaatgaatgaaactatccaaaaaggatgctaactgaaccagtcct 

tcagaccctgggtccgtagcctagcaactagaagctaagggctcccaaggaagcttcttccctctgcatctccccttctggaagag 
agacggcagcatagagcagtccttacaccaatggggagaaggctattgctgccctggaatctcaccttgccatttgctggggagat 
gtctctttaacagccaaccagtctgttcagtgcttttgccaagtgggaggggtatgccttctcccagcccagcttcagagactcac 
tgtcctatctcctctttgcttggtcttcggagcctggagctgccattgagacccccagctgctctgtctatcctcacttgagtctc 
3 0 tctttcccccaggaaaccttgccatggctccagagctggccccaaagcaagactagaggccaaatcaaccaacagccctctccctg 

cccagcccagcttggcccagatcacccagttccgaatgatggtgtccctgggacatttggccaaaggagccagcctggatgatctt 
attgacagctgcattcaatcttttggtgagttgggcaactgcccacctatatagagattgctgtgttactttgttctgtgccttaa 
aaagtgtcttatacaagagcaacctagattgtattttgcctttaaaaatagctttagagcttttgaaatgttggagacagtctgta 
gcgcttacggcacatgactatgtgggtggaataggtcgtgatgagaagtacaatttgaagtgagaacttagtgagcgaagttggca 
35 ttttcctcgcatggtggtttgtctcatggtgaggggaaaaaaatcacaaattgatattgggtattcttctcctctagttcttgtgg 

tcgaaaaatcctaagcctgtctcacaccgccaaatacaatttgaaaacttttaggtcatttggacaaataaggtctcgacagttcc 
cccttacaatctggacttgtgctgtgtttgtgactagaagatgaggagcccatgtgttgcaggtcgaggtgggaggacctgagcac 
atgggcacataggccggcagcggtgtatggtccaggtgctcccctctgtactgccaacaagcagtgccctgaaaagatttcttttt 
atccaaacattttcttttgatggttgcttatgaaatggtgacttgaaagtagtactaaatattgggtttgcttccaaaagggcagg 
40 attaaaaccgacagatttcagtgaaacccattaattcagagatgtttcagtgtccccacgtccccttttctatgctcatgcatctc 

cctctgggaaggagatggattggtgggactcggctctgaagcatcagcccaccccagcctgatcctcctggagagcagaggggagt 
tgtgctcagctctcagaagtggggactgttggtgtttaggcccaaacaaggaccttatttatagacttggggaagacttggcactt 
tggggagattctttttgtgcaactgcctcagttttggtttaaaacagtgcttcttaaacattcttgcacacacagtttgggggttt 
tgatttttttttttttttttttagtaatgcagatggctaggtcccacccccagagtttctgcctgagtaggtctggccagggtggg 
45 gtccaaaaatttgcatttctaacgaggtcccaggtgaggccttgacagctgctcccagaactccactttgagaatcgctactttta 

agttctgttggctgtagacttcttgactttgaaagaaagcagattgggtgtgtgactcaggctcagtgtttacctaacaggcaggg 
gcttgagtgcaggctccatccctgaaaaagaaaaggccattcattctgctccctgttttatctttacccgaaagactaattcaaga 
tgaattttctactgctaagctacatcttcacctccagattgaataactttgtgtctcaaaatcatcatagacgattttttacattc 
aaggagacagctagaagctggtggagaccagtggccatgtggtagtcattagtgttgttagataagctccttgactgctaattgta 
50 ttcagtagacctgcagagagcatagtgtaactattgcatgaacaaggacctttactctctctttcactgctgagaacgctggggcc 

atcaccgtgtttatcatgtgaacgctcttctttttctaccaatcatccaactacctgatgagttcagcctgttttcttacccttca 
aatacctgtagcttcaacctcaaaaatacatggccagttctggagtcctttccagaaacaaccaatcagaacccactcccccaacc 
agccctacaaaggcaatggtgcattgtttcctgcaatatgtgaaggtaaaaagtggtgctttaaaaaacaggagctgagtaagtgc 
cactgagactaaagctcctcaggccactaccaagaagcatttattaagtctgtaattatgcctgaccctgcactgggtggcaccca 
55 agaaagtcacagtgaccaagtgcctgtttcattagcacttatgacacctgtgaaatacccggttcaagaacacacacacacacaga 

gactcacacatgcacatacctgtgataataagttaaggtgtggtgtttggaaaacacacacactcacacacacagtcacacactca 
cacacatacactcacacacacatacactcacacacacatgcacacacacttgataataagtgaaggtgtggtgttcaagaacacat 
tcacacacacacacacacacacacacacacacacacacacacactaacaaatgaaggtgtggtgttcaggagcaagttccttgtac 
taggtagggtttgaatcagggcacttattgataaggaccagtcatcacctcacataccctgggccataggcatgctgtggacaaaa 
60 ccccgagctttctgtattatatgttacagaatttcccatcacagagtttacatgaaagacacaaaacagccaaagcagggaagaat 

tagaaggctgcctttgtgagtggcctcctcttgttatcagctgacctagctcttgtgggaggagctacactctgagccgtgaaaag 
ccggtttgaagattaaggcaacttgactaattcctttctttactttttcctacctgctcatttcaccttcatgatgatgcctagga 
agtatttcaggaggctgtgtacacagcacccacagggcccccccccccccgaacacaggggccattgtcatacacattttaattag 
ttaaaacaaaaccaagtgtaaagtttagttcatgccacagcagccagccttccgagtgcttgatggcctcaggtggtgactcctgt 
65 gaaaccgagtaagcagacaatgcctgtggtcacagagtctgacttgggtacttgagagggaagacaactgacctgaggagacaaac 

ggtaggtagatttttctggaaactgaggttttattcatgtctcaggtacacctaagggacaatctagttactgtttaaaacctcat 
gggcattgagacgtgtatactgaaagctgtctcttgagcataattaagtgttagttgtccatcccttccagcaactgctctcttgg 
aaggctggaatagaaggcctttaaggatacgaatgcaaatgaaggtactgtggacggcccccagcaaacctctctgtatcagaagg 
ttacagatctgtgattagaaacaccgagcctccattccgtggctttacccctgcaccagcccactcccaccttctgttttaatccg 
70 agggcatgctacccatcccgactgtggctgctagttaacgctatctgaggtagatcatcacagcaggtgaaacataccgtccgcta 

acaggttaaaggcctatgagaagcacttaggcttttcgcttcttcctcactttgcaagagggctctgagcattggggccaagtgga 
aaaatggaataccccaagttacaaggtgctttcatgtctcctctctgggcaagagaattctgatagcatcagggaacagttgcact 
cgtacctcagaaagcacggtagcaagcagttcctctgtgtccagatctggatgtcagggccgaggacagtgcatccaagtggctta 
tattatatggagtgttacttttttttcttggtgttctgtatgtattaatttttcttctatattcaaaacaaccctgaagtaggtca 
75 agtattattatctccattgggtgaacaagaagaaaagtgggacatctgagatctgaaacaacacaccctgtacccaccatctaaat 
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AGAAAACAGGCTGCCTTTTTCTTCTGCCTCTACCACCAGCAGCTATTTGTACCCTGAGCTCGTGCAGATGTGCCTCACTTCCCAAG 

acaggcctcatagcctcagaagagatttcagattttgtgttgcacaaggtaggctggcaacctgtgcttgctagtctgcaggcctg 
gtctccctcagttagaaaccacattccgttcagtgcaagaaatagtcagacttcacctttataccatcaactgtctggttgaagtt 
aatcgagtcaaacttatatttgtaagtttctatgtgtatgcattgtactaatgtttcccaaactagaaagaccctaaaaccagtaa 
5 gagtagtttctgtactatgggctagttgaatactaagctccttatagaccttaaggaattatagtctttgagactggagctgagga 

agggcaaacacgtgcttgctggaaccgctgtcccctccacagcaaagtgaaggttggatgttcctcatctcagctttaactctgca 
cactgaggcaaggtgtacaggagacaggcaccacaccacgctctatgacccagatgggtccttagcactgacacctgcaggcacca 
agccacatatataaggtcacatatacaaagccttacctagggctgataacaacccccgagggtaagccacagctgtccctgaagcc 
tcctcatggaattccccagatttacaaggtttctcgtagaaaacagcaaacagccatttgcggggggcaccctaccctaaacacct 
10 gggcgtgtcagaagtgcccagtatgtggagagaactggcattcttcgttcggtgtgccacttaagctaaagagccctttaccatgt 

ctctgctggggtgatatcaaccagtgcccctgcaatatcttccctttcatgtgtgtgagttctggtgactcttgggtctgaggaag 
gagatggtttaaccctcttcacctcaaactttcctgtgtggcattatctccaggagccctccctgtgtactggggcaaaatcaggc 
cttcagacgatgatgcctaagagccacaatttctcaggagttctgggtacttttcttcagtaggtggacccagaggaatgaatctt 
actgctgactgaaagacagagggtgtggagtagctgagcacttatggctcgtgggtgcagtgggggcgtgggcctttccctgatct 
15 gaccctgctgggcttctgaacagcactgtgccttgttagtttcctctcttagctgatagggaactgggactcagaagacggaaagg 

acacatgcctggcccagctcattactggcccagctgctgagaccaaagctcaggtcggctctctgaggcttgtgttctctctgctg 
gaatagagtctcatcctgtgtgagtttgtcagacatgcagcccctcatgaactgataccgatcaccacttccctgtagcccgcttg 
ctccttggacatcccagaacatgttcttaggctttctaggaaaacaaaaccaactacaaacagctctgagaagcaatggagccagt 
aggcttttcaatttataaaccgataaagctctcggggaagccagaaagcatgaaagcggtccagcaaggtttaattagagacactc 
20 tttgcctgggagcatgttggaaatcccagcacaagctagcagcaaaatttacaacctgtcagccttacacttgggacttggggatg 

ggggcagtacttcattgctctccaagacttttcttcaggcttacatttgctgctgtggggagatggtcagatccattcctgatgct 
acagtaaggtctccattcttgtctccagccagcctcctggactcacaggccttccagaagaggctgagctgggaggagccagaggg 
aagccctgaacaaccagccagatgaacctgtttgccagtagattctttaaggctttcattgggaaataataggaattccacagctg 
tctgttttgttatcagaacaggggctggccctctgagagcctcggagaagggcatcttaggggcaaacttacctcctggccctcta 

2 5 attgttgcctcatgcctgaagcacttggtgaaactaggtacttcaatgccaaacagtcttgacatccttaataatccttaataatt 

TAATTAATTATTAATAATTTAATGATCCTTGCTGATTCAACTATAATGTTGAAAGGGGGGCATCTTTTCATACCTATTGGATCTTA 

AAAACCACATGGCCTGTCATGAGCGTGAGAATACTAAGAATGGATGGCGGTGGGTGTCTTGCCAAATGCTGACGATGTCGAGGAGA 

tgggcctgtaacatattatattttttatgaacatggaagtgtgagtatgagagtggagggagatgatagcctgatctgccagctgt 

GGCATACTGGATGATTATCCAGCACACAAGATCTAACCTGTTCTATTTTGTCTAATTTTGCAAGCCAGTTGTTAAACATAGCCACC 

3 0 ATTAAAGAGTCTGTTATTTACATGTGTGCTGAGTAAGTTCATAGAAGACAAGCATTGGAAATTGGTCACTTTCTAATGCGTGGTCA 

tgtttactgttctgtgtgcttaggagggtgtgtccatcatgcctgtatggtgaaaaacactgcagaggcttttgctgcagtgtagt 

GCAGTGCAGTGCAGAGCAGGGCAGCGCCCCCACTGGTCCATCTGCAGCAAGGCAGGCTGGGAGCTTGGCTTTGCCAGTGTAGTCAC 

ACCTTGGAAATAAGCAACATTACTGCCAGCCCAGCCTCCTCAAACCCAACCCCCTAAGAGCTCGAGGTTAAAGGCTTACCAGCATA 

ACACCATTGTCAGTACTAAACCCCGGGGCGCTGTCAGAGCAGAGTCTAGAGGGAGGGGACCCTCAAAGCTGACAATCTTGTTCTGT 

3 5 ATCACTCAGTTAGGAGTAAGGCTAACATAGTTTTTGGGTCTTTCATACCCTAAGTAACCAACCTCCTTGTCTGTGGTCAAGACAAG 

ACAAGGCAAGATGAAGAAATTAAACATCAACAAAGCTGGGATTTTCTTAAAGACGTTATTATGGAACAAAGATAAATCCAAGAGAT 

TTCATTTGTAATTGAACCAATTACATATATATATATATATATATATATATATATATATATATATATACATACATATATATATATAT 

ATTTTTTTTCCCCCTTAACTCACCTCCACACATTCTGCAGGATTAAGCGTCTCTTACTTTTTCAATTTCTTATACTTCTGACCTCC 

ACATGTATGACCCATCTCTATCTGCTTAGGGCTCCGTCTGCAGTGTTCATTTGCTTTTATTCCCTCTGCGTGTTGACAGCTTCAGT 

TCCTGATCATGAACAGTCTCTTCATACCrGTTTGTTATCTGCTGTTTACGGTTCTATATTGCTAGAGGTTTGGACCTGTTTTCTTG 
G CT AG C ATTTGTTG ATGC CTTTCTCCTATTTT CATCCCTTCATTATTTTTACTCTTACAATACGT AG AAATTCCATGGTTTTATGT 
AGTTAAATTTGTCTTAGCCTTTTAACCCTTTATTAATTCTAAACTTAAAATCTATACTTCACCCACTTGGAAAATATCTTCCTGTC 
ATTTTAATTAAAATGAAAATTATTTTAATTCATTCAGTGTATATAATATGCATTATACAGTCTTGGGAATGATCAGTAAAGTTTGC 

4 5 AAGTTATTGCTGGAGGAGAGAAAGCCTTTGGCTTTATTTCTGGGATTAGCTTAAAGCCGGTCTGGGTCCTACTACACACTAGACTA 

CTGCACACAGGTCATTTTGGCACTCAGAACCCTGCTCTCTCTGACTCTGTCACAGATGATTAAAATCAGTTCTAAAACCAAGCAGT 
GTCTGGAGGAAGAAATAGCGTGATCTCAAATATGATATTGAATGTGAACTTGAAGGAAACCCTTCAGAACTGATGTATAAAGTGCT 
TTTAACTGTTTATAGAACCAATAGCCTTAGAAGACTAAAACTCTCGTCACATTTAAATCTCATTTTTCTAAGTTATTTCTGTAGAG 
TGAACCTATGTTGCTCCTAAGTAGGCCGTTTTGTGACGAGATACATAAAACATTAACAGTACTTATCTATTTAAATATTCACTGTT 
50 ATTTTAGAAATAACCAGCCTTTGGATAATTATTGTGAACAGTACCGTGTTTATGTTAATATTATATATATTTATTTAATTCACACT 

CTTATGTTCCTATAACTACAAATATTTAACTAATACTCAAAATTCATATTTTTAAAAAATTTTAATAACTTTTAAAAACCATTTGC 
TTCACTCTGGGAAACTTCAGAAATACAGTTTAAAAATGAAAAGCATTGGGGCTGGAGAGATGGTTCAGAGGTCAAAAGCACTGGCA 
GTTCTTCCAGAGGATCCTGGTTCAATTCCCAGCACTTACATGGTGACTCACAACGATCTATAATTCCAGTTCCAGTAAATCTGACA 
CC CTCAC AAACACAC ATGCAGGCAAAACACGAATG CATGTAAAAC AAAATT AAAAAT CATTTT AAAAACTTTTTAAAAGGAAAAAA 
55 ATTACAGTTCTGTATCCTACCCCCACAAACAGTGTTAGCTATGAACATTCTTGGATTTGTCTCAGCGTTCTCCTATGGATATGCAC 

GGATACTGTGAACATAGTGCATGTCTTGTGATAGATTCTCCATACCTCTGTGTGTTCAATATTCACATCTTAACCAATTGTGATCC 
TGCGATGAACATTACTACGTGCCAAGAAGCGTGCTAGCATACAAGGTTTCTACTCTATCCTAAAATTGATCCTAAGAAAATAATGC 
TGGCATAATTCCATCAAATATGGGACATAAAATTGAGGGTTGCTTGGCAACCAAAATGACGCTGATGAAGAATTAAAGGCATTTCC 
agagaagaagaatactgatttttccaatgtaaagtgctaattataatagcctagggctgattacagatagaatgaatgaaagggag 
6 0 CAATACTTAAACTAACTGAAAATCCAAGAGGCAAGCATTCTTCTrCGTTATGTGTGGCGAAAGTGAGTTAAAGGTTTACTGTCAGA 

AACGAAGAATAAAATCTCTTGCCTTCATTATAACTTCTCTAAGTTATAATGAAGGAGCAGTGAGGTGGGATTTATAGCAGAGCCTA 
GAAGAGGCTGAAGTCTGCTCAGTCCAGCTGCTTTTGCAGTGACTGTGAGGTGGCGGGCAGCATCTGAGGAGGCCGTACTGTTTCCT 
TCCTTTTTAGTGCAGAACAGGCCAGGGCTCAGGCACTGAGCATCTTGCTAAATGGTrGTACCGTTTGGCAGAACCAGCTGCCAAGA 
TGG AGCTTG AACAAGG GG C ACACCAGTGATTGACTGAAATGAAC AAAAG AACAT AGGTACTACTAC AGG AGG AAG AAAG AG CAG AG 

6 5 agtactaattttatcctgaaggagaacacggattcataggagcaagatgggtgttgagtataaaatcatctgaaggctcagatgga 

AAGTGAGAATTCCCAAGTAGAAGAGCAGAGAGTTCTTCTGTCTCCTCTCAGTGATCTGCCGAACTGTAGTATGGACTTGTTTATAT 
G ATCTTTTG AACAGCC CCATTTTAAAGAGGAACTG AAGCACT CAGG AAACGGGTGT CCC CCTAATT ATCATATG TGAGTGAGTGTA 
CTTGTTAACATATAGTCACACCCTACAGAGCACCCTTGAGTCTGTTGAGCAGTTGGCTAACTCTGCGTTGCTTGCTTCCTGCGTGA 
G CATAG GG ACTTTTCCATACTTCCT TCCTTT CTTT CACACCTTGG ATTCCAACTTT ACTTCATCCAAG AGCTTCG CCATTTACCTC 
70 CAGGCCTGGGCCACTCCAACCACACAATAAAGCAGTTAGCATCTGATACAGTXCTTTCCAGAGGTCAGCCACAGGAGCCACACTGC 

TGGCTACCCAGCTATCTTCAGTTCCTGCTAAGGATGAGTCCTCACTCTGTAATAACTTGTGAGTTGGCTCTACTCTATGAACATAC 
TCCCCTTACTTATTGTGCCTATAGTCTCCCGCACTGCCTGCGTGCCCAATGGCTTAGAGTCCTATXACCTTGTCACCAATCACAGG 
TAGATTTAGCTAACTGAGGAAGTGGACCTTCATAGTGTCACAGGGGAAAATATGAA 
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ggatccgcggccatgggaaccctgggcaaggcgagagaggctccgcggaaaccttgccatggctccagagctggccccaaagcaag 

ACTAGAGGCCAAATCAACCAACAGCCCTCTCCCTGCCCAGCCCAGCTTGGCCCAGATCACCCAGTTCCGAATGATGGTGTCCCTGG 
GACATTTGGCCAAAGGAGCCAGCCTGGATGATCTTATTGACAGCTGCATTCAATCTTTTGATGCGGATGGAAACCTGTGTCGGAAT 
AACCAACTGTTACAAGTCATGCTAACCATGCACCGGATCATCATCTCCTCAGCCGAGCTGCTACAAAAAGTCATGAATCTATATAA 
5 GGATGCCCTGGAAAAGAATTCTCCAGGAGTTTGCCTGAAGATCTGCTATTTTGTCAGGTATTGGATAACAGAATTCTGGATCATGT 

TCAAGATGGATGCCAGCTTGACCAGCACCATGGAAGAGTTCCAAGACCTGGTGAAAGCCAATGGTGAGGAGACCCACTGCCACCTC 
ATCGACACGACCCAAATTAATTCTCGAGACTGGTCCAGGAAACTGACTCAGAGGATAAAATCGAATACTAGCAAGAAGCGCAAAGT 
GTCCCTGCTGTTTGACCATCTGGAACCTGAAGAACTGTCTGAACACCTCACCTACCTTGAGTTCAAGTCCTTCCGACGGATATCTT 
TCTCTGATTACCAAAATTACCTTGTAAATAGCTGCGTAAAAGAGAACCCCACCATGGAGAGGTCCATTGCCCTGTGCAATGGCATC 
10 TCCCAGTGGGTACAACTGATGGTTCTCAGCCGTCCCACCCCGCAGCTCCGGGCAGAGGTCTTCATCAAGTTCATCCATGTGGCTCA 

GAAACTCCACCAGCTACAGAACTTCAACACGCTGATGGCTGTGATCGGGGGACTGTGTCACAGCTCCATCTCCAGGCTTAAGGAAA 
CAAGTTCACATGTCCCACATGAGATCAATAAGGTTCTGGGCGAGATGACTGAACTGCTGTCCTCCTGCAGAAACTATGACAACTAC 
AGGCGAGCCTATGGGGAGTGCACCCACTTCAAAATCCCCATACTGGGTGTGCACCTCAAGGACCTCATATCCCTGTATGAGGCTAT 
GCCCGACTATCTGGAAGATGGGAAGGTGAATGTCCAAAAGCTCCTGGCCCTTTACAATCATATCAATGAATTGGTCCAGCTGCAGG 
15 AGATGGCCCCACCATTGGATGCCAACAAGGACTTGGTGCATCTGCTGACGTTATCCCTGGATCTATACTATACAGAAGATGAAATC 

TATGAGCTTTCCTATGCCCGGGAGCCGAGGAACCACAGAGCTCCGCCACTGACACCTTCGAAGCCACCAGTTGTAGTAGACTGGGC 
CTCTGGAGTGTCTCCCAAACCTGACCCAAAGACCATCAGCAAACACGTCCAAAGGATGGTGGATTCTGTCTTTAAGAACTATGATC 
TCGACCAGGATGGCTATATCTCTCAGGAGGAGTTTGAGAAGATCGCTGCAAGCTTTCCATTTTCCTTCTGTGTGATGGACAAAGAT 
AGGGAAGGCCTCATCAGCAGAGACGAGATCACGGCCTACTTCATGAGGGCCAGCTCCATCTATTCCAAGCTGGGCCTGGGCTTTCC 
20 ACACAACTTTCAAGAAACCACTTACCTGAAGCCCACCTTCTGTGACAACTGTGCTGGCTTTCTCTGGGGCGTGATCAAGCAAGGCT 

ATCGCTGTAAAGACTGCGGGATGAACTGCCACAAACAGTGCAAAGACCTGGTGGTGTTCGAGTGCAAGAAGCGAATCAAGAGCCCA 
GCAATATCCACAGAGAACATCAGCTCTGTGGTACCAATGTCCACCCTTTGTCCACTGGGAACCAAAGATCTGCTCCATGCACCCGA 
AGAAGGATCTTTCATTTTCCAAAACGGAGAGATTGTGGACCACAGTGAGGAGAGCAAGGATAGGACCATCATGCTCCTCGGAGTGT 
CCTCCCAGAAAATTTCAGTTCGGCTGAAGAGGACTGTTGCCCACAAGAGCACCCAAACAGAATCGTTCCCGTGGGTTGGTGGCGAG 
25 ACGACCCCTGGTCACTTTGTGCTGTCTTCTCCAAGGAAGTCGGCGCAGGGCGCTCTTTATGTGCACAGTCCAGCATCTCCATGCCC 

CAGCCCAGCACTGGTCCGAAAGCGGGCATTCGTCAAGTGGGAGAACAAAGAGTCCCTTATAAAACCAAAACCAGAACTTCACCTCC 
GGCTCCGGACCTACCAAGAACTGGAACAGGAAATAAATACCCTGAAAGCAGATAACGATGCTCTGAAGATCCAACTGAAGTACGCA 
CAGAAGAAAATAGAATCCCTGCAGCTTGGGAAAAGCAATCATGTCTTAGCCCAGATGGACCACGGTGATAGTGCTTAATCCAGAAT 
TTCAAGGACCAGAATCTGCAGACGGGTTTACTGGGATGTCGAC 
30 

MOUSE SEQUENCE - CODING 

GGATCCGCGGCCATGGGAACCCTGGGCAAGGCGAGAGAGGCTCCGCGGAAACCTTGCCATGGCTCCAGAGCTGGCCCCAAAGCAAG 
ACTAGAGGCCAAATCAACCAACAGCCCTCTCCCTGCCCAGCCCAGCTTGGCCCAGATCACCCAGTTCCGAATGATGGTGTCCCTGG 
GACATTTGGCCAAAGGAGCCAGCCTGGATGATCTTATTGACAGCTGCATTCAATCTTTTGATGCGGATGGAAACCTGTGTCGGAAT 
35 AACCAACTGTTACAAGTCATGCTAACCATGCACCGGATCATCATCTCCTCAGCCGAGCTGCTACAAAAAGTCATGAATCTATATAA 

GGATGCCCTGGAAAAGAATTCTCCAGGAGTTTGCCTGAAGATCTGCTATTTTGTCAGGTATTGGATAACAGAATTCTGGATCATGT 
TCAAGATGGATGCCAGCTTGACCAGCACCATGGAAGAGTTCCAAGACCTGGTGAAAGCCAATGGTGAGGAGACCCACTGCCACCTC 
ATCGACACGACCCAAATTAATTCTCGAGACTGGTCCAGGAAACTGACTCAGAGGATAAAATCGAATACTAGCAAGAAGCGCAAAGT 
GTCCCTGCTGTTTGACCATCTGGAACCTGAAGAACTGTCTGAACACCTCACCTACCTTGAGTTCAAGTCCTTCCGACGGATATCTT 
4 0 TCTCTGATTACCAAAATTACCTTGTAAATAGCTGCGTAAAAGAGAACCCCACCATGGAGAGGTCCATTGCCCTGTGCAATGGCATC 

TCCCAGTGGGTACAACTGATGGTTCTCAGCCGTCCCACCCCGCAGCTCCGGGCAGAGGTCTTCATCAAGTTCATCCATGTGGCTCA 
GAAACTCCACCAGCTACAGAACTTCAACACGCTGATGGCTGTGATCGGGGGACTGTGTCACAGCTCCATCTCCAGGCTTAAGGAAA 
CAAGTTCACATGTCCCACATGAGATCAATAAGGTTCTGGGCGAGATGACTGAACTGCTGTCCTCCTGCAGAAACTATGACAACTAC 
AGGCGAGCCTATGGGGAGTGCACCCACTTCAAAATCCCCATACTGGGTGTGCACCTCAAGGACCTCATATCCCTGTATGAGGCTAT 
4 5 GCCCGACTATCTGGAAGATGGGAAGGTGAATGTCCAAAAGCTCCTGGCCCTTTACAATCATATCAATGAATTGGTCCAGCTGCAGG 

AGATGGCCCCACCATTGGATGCCAACAAGGACTTGGTGCATCTGCTGACGTTATCCCTGGATCTATACTATACAGAAGATGAAATC 
TATGAGCTTTCCTATGCCCGGGAGCCGAGGAACCACAGAGCTCCGCCACTGACACCTTCGAAGCCACCAGTTGTAGTAGACTGGGC 
CTCTGG AGTGT CT CCCAAACCTGACCCAAAG ACCAT C AGC AAAC ACGTCC AAAGGATGGTGG ATTCTGTCTTTAAGAACTATG ATC 
TCGACCAGGATGGCTATATCTCTCAGGAGGAGTTTGAGAAGATCGCTGCAAGCTTTCCATTTTCCTTCTGTGTGATGGACAAAGAT 
50 AGGGAAGGCCTCATCAGCAGAGACGAGATCACGGCCTACTTCATGAGGGCCAGCTCCATCTATTCCAAGCTGGGCCTGGGCTTTCC 

ACACAACTTTCAAGAAACCACTT ACCTGAAGCCCACCTTCTGTG ACAACTGTGCT GGCTTTCTCTGGGG CGT GATCAAGCAAGG CT 
ATCGCTGTAAAGACTGCGGGATGAACTGCCACAAACAGTGCAAAGACCTGGTGGTGTTCGAGTGCAAGAAGCGAATCAAGAGCCCA 
GCAATATCCACAGAGAACATCAGCTCTGTGGTACCAATGTCCACCCTTTGTCCACTGGGAACCAAAGATCTGCTCCATGCACCCGA 
AGAAGGATCTTTCATTTTCCAAAACGGAGAGATTGTGGACCACAGTGAGGAGAGCAAGGATAGGACCATCATGCTCCTCGGAGTGT 
55 CCTCCCAGAAAATTTCAGTTCGGCTGAAGAGGACTGTTGCCCACAAGAGCACCCAAACAGAATCGTTCCCGTGGGTTGGTGGCGAG 

ACGACCCCTGGTCACTTTGTGCTGTCTTCTCCAAGGAAGTCGGCGCAGGGCGCTCTTTATGTGCACAGTCCAGCATCTCCATGCCC 

cagcccagcactggtccgaaagcgggcattcgtcaagtgggagaacaaagagtcccttataaaaccaaaaccagaacttcacctcc 

GGCTCCGGACCTACCAAGAACTGGAACAGGAAATAAATACCCTGAAAGCAGATAACGATGCTCTGAAGATCCAACTGAAGTACGCA 

cagaagaaaatagaatccctgcagcttgggaaaagcaatcatgtcttagcccagatggaccacggtgatagtgcttaatccagaat 
6 0 ttcaaggaccagaatctgcagacgggtttactgggatgtcgac 

HUMAN SEQUENCE - GENOMIC 

ggtgcttgggagggcatggctggagaggtaagatccagtcatgcaggtacatgatgttaaaaagtttgcactttattctgtaggca 

ATT GGAG A CT CCT AGG CAG TTT AG AAGCAAAAGAATT ATG TGACCATGTACATG AAAG AAG CAACATGAAAG AAGAATCAGAG AAA 
65 AGGAGGTTATGTAATTAGGGACGCCAGTTACAAAGCTATTACACATGTCCAGGTAAGAGATGATGGGGGCTTAGACCAGCATGTGG 

CTTTAAAGATGGAGAGGAAGCCCTTGGGAACAATGAAAGGAGGTGGTGGTTGAAAATGTGGGTCTAAATGCTAGGTGACAAAGGTG 
GAT ATT CGGACAG AAG AGT CAT ATAGGTCCTG CTG AGGC CATGGGAGAAAATTAAAACACCT ACTTTG AGTAACGGAT CATTTAGA 
AAATCTGAAGAAAGCTAACAACCCTTCCCCCAGAAAAAACATACACAAAAATTTAGATATAGTTTCAGAAGCTTCACATATAGTAT 
AGTCCCTTCTCCCCAGTTAATCTCCTCATGGACATTAATTAAGAGTCCATGATTGAGAGAAGGAAGAATAACAAAGAAAGCATCCA 
70 GAGGAAGGGCCTCACCCAAGGGGTGAGAAGAGGAAGACTCCCCAACCAGACACCTAGGAAAAATAGAAGAGAGGGTAAATGAGGGT 

ACAAGATAACACACTTGGGTGGCTGGCAAGATGGCCAAATAGGAACAGCTCTGGTCTGCAGCTCCCAGCGAGATCAACACAGAAGG 
CACATGATTTCCGCATTTCCAACTGAGGAAACTGGCTCATCTCATTGGGACTGGTTAGACAGTGGGTGCAGCCCACGGAGGGCGAG 
CCAAAGCAGGGTGGGGCATCACCTCACCAGGGAAGTGCAAGGGGCCAGGGAACGCCCTCCCTAGCCAAGGGAAGCTGTGAGGGATT 
GTGCCATGAGGAATGGTACACTCTGGCCCAGATACTACACTTTTCCCACAGTCTTTGCAACTCGCAGACCAGGAGATTCCCTCAGG 
75 TGCCTATGCCACCAGGGCCCTGGGTTTCAAGCACAAAACTGGGCAGCCATTTGGGCAGACACTGAGCTAGCTGCAGGAGTTTTTTT 
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tttcataccccagtggcacatggaatgccagtgagacagaaccattcactcccctggaaaggcgtctaaagccagggagccaagtg 
GTCTAGCTCAGCGTATCCCACCCCCACAGAGCCCAGCAAGCTAAGATCCACTGGCTTGAAATTCTCGCTGCCAGCCCAGCAGTCTG 
AAGTCAACCTGGCACACTCAAGCTTGGTGCGGGGAGGAGCATCTGCCATCACTGAGACTTGAGTAGGCCGTTTTCCCCTCACAGTG 
TAAATGAAGCCGCTAGGAAGTTCGAACTGGGCAGAACCCACTGCAGCTCCACAAAGCCTCTGTAGCCAGACTGCCTCTCTAGATTC 
5 CTCCTCTCTGGGCAGGGCATCTCTGAAAGAAAGGCAGCAGCCCCAGTCAGGGGCTTATAGATAAAACTCCCATCTCCCTGGAACAG 

AGCACCTGGGGGAAGGGGTGGCTGTGGGCCTCCTCCTGGCTCTGAAGAGAGCAGTGGATCTCTAGCACAGTGTTTGAGCTCTGCTA 
AGGGACAGACTGCCTCCTCAAGTGGGTCCCTGACCCCTATGCCTCTTGACTGGGCGACACCTTCCCGCAGGGGTCGACAAACACCT 
CATACAGAAGAGCTATGGCTGGCATCTGGCAGGTGCCCCTCTGGGACAAAGCTTCCAGAGAAAGGAACAGCCAGCAATCTTTGTTG 
TTCTGCAGCCTCTGCTGGTGATACGCAGGCAAACAGGGTCTGGAGCGGACCTCTAGCAAACTCCAGCAGACCTGCAGCAGAGGGGC 
10 CTG ACTGT TGGAAGG AAAACT AAC AAAG AG AAAGG AAT AACAT CAAC ATG AACAAAAAGG ATGT CCAC AC CAAAA CC C CAT C CAAC 

GGTCACCAGCATCAAAGACCAAAGGTAGATAAATCCATGAAGATTAGGCAAACCAGCACAAAAAGGCTGAAAATTCCAAAAACCAG 
AATGCCTCTTCTCCTCCAAAAGATCACAACTCCTCACCAGCAAGGGAACAAAACTGGATAGAGAATGAGTTTGACGAATTGACAGA 
AGTAGGTTTCAGAAGGTGGGAAATAACAAACTACTCCAAGATAAAGGGGCATGTTCTAACCCAATGCAAGGAAGCTAAGAACCTTG 

AAAAAAGGTTAG ATG AATT G CT AA CT AG AAT AAACAG T G T AG AG AAG AATGT AAATG ACC T G ATG G AG CTG AAAAACACAACACGA 
15 GAACTTCGCGAAGCATACACAAGTATCAATAGCTGAATCAATCAAGTGGAAGAAAGGATATCAGAGACTGAAGATCAACTTAATGA 

AATAAAGCATGAAGACAAGATTAGAGAAAAAAGAATGAAAAGGAATGAACAAAGCCTCCAAGAAATATGGGACTATGTGAAAAGAC 
CAAACCTACATTTGATTGGTGTACCTGAAAGTGACGGGGAGAATGGAACCAACTTGGAAAACACTCTTCAGGATATTATCCAGGAG 
AACTTCCCCAACCTAGCAAGACAGGCCAACATTCACATTCAGGAAATATAGAAAATGCCACAAAGATACTCCCTGAGAAGAGCAAC 
CCCAAGACACATAATCATCAGATTCACCAAGGTTGAAATGAAGGAAAAAATGTTAAGGGCAGCCAGAGAGAAAGGTCGGGTTACCC 
20 TCAAAGGGAAGCCCATCAGACTAACAGTGGATCTCTCTGCAGAAACTCTACAAGCCAGAAGAGAGTGGGGGCCAATATTCAACATT 

CTTAAAGAAAAGAATTTTCAACGCAGAATCTCATATCCACACAAACTAAGCTTCATAAGTGAAGGAGAAATAAAATCCTTTACAGA 
CAAGCAAATGCTGAGAGATTTTGTCACCACCAGGCCTGACTTACAAGAGCTCCTGGAAAGGAAAAACCAGTACCAGCCACTGCAAA 
AATATACCAAATTGTAAAGACCATCGACACTATGAAGAAACTGCATAAACTAATGGGCAAAATAACCAGCTAGCATCATAATGGCA 
GGATCAAATTCACAATAACAATATTAACCTTACATGTAAACGGGCTAAATGCCCCAATTAAAAGATACACACTGGCAAACTGGATA 

2 5 AAGAGTCAAGACTCATTGGTGTGCTGTATTCAGG AGAC CCATCTCACATG CAAAG ACAC ACAT AG ACT CAAAATAAAGGG ATGG AG 

GAATATTTACAAAGCAAATGGAAAGCATAAAAAAGCAGGGCTTGCAATCCTAGTCTCTGATAAAACAGACTTGCAACCAACAAAGA 
TCAAAAAAGACAAAGAAAGACATTACATAATGGTAAAGGGATCAATGCAACAAGAAGATCTAAATCGTAAATACATATGCACCAAA 
TACAGG AG CACCCAGATTCATAAAGCAAGTTCTTAGAG ACCT ACAAAG AG ACTT AGATTCC CACACAATAAT ACTGGGAGACTTTA 
ACACCCCACTGTCAATATTAGACCGATCAACGAGACAGAAAATGAACAAGGGTATTCAGGACTTGAACTCAGCTCTGGACCAAGCA 

3 0 GACCTAATAGACATCTACAGAACTCTCCACCCCAAATCAACAGAATATACATTCTTCTCAGCACCACATCACACTTATTCTAAAAT 

TGACCACATAATTAGAAGTAAAACACTCCTCACCAAATGCAAAATAATGGAAATCATAACAAACGGTCTCTTGGACCACAGTGCAA 

TCAAATTAGAACTCAGGATTAAGAAAGTCACTCAAAACCGCACAACTACATGGAAACTGAACAACTTGCTCCTGAATGACTACTGG 

GTAAATAAAAAAATGAAGGCAGAAATAAATAAGTTCTTCGAAACCAATAAGAACAAAGACATAACATACCAGAATGTCTGGGACAC 

agctaaagcaatgttaagaggaaaatttatagcactaaatgcccacatcagaaaggaggaaagatctaatattgacaccataacat 

3 5 cacaattaaaagaactagaaaagcaagagtaaacaaattaaaaagctagctgaagacaagtcacaacaaagatcagaggagaactg 

aaggagatacagacacacacaaaaaaaaccttcaaaaaatcaatgaatccaggaggtagttttttgaaaagattaacaaaatagat 
agcccactagccagactaataaagaagaaaaagagaagaatcaaacagacacaataaaaatgataaaggggatatcaccactgata 
ccacagaaatacaaactaccatcagagaatactataaatacttctatgcaaacaaactagaagaaatggataaattcctggacaca 
tacaccct cccaagactaaaccaggaag aagtcaaatc c CTG aatagaccaat aacaagttctg aaattg aggcag taattaataa 

4 0 gctaccaatcaaaacaaaagcccaggaccagttggattcacagccaaattctaccagaggtacaaagaggagctggtaccattcct 

tctgaaactatttcaaacaatagaaaaagagggaatcctccctatctcattttataaggccagtgtcatcctgataccaaagcctg 
gcagagacacaacaaaaaaagaaaatttcaggccaatatccctgatgaacatcgatatgaaaatcctcaataaaatactggcaaac 
tgaatccagcagcacatcaaaaagcttatccaccatgatcaagtcagcttcatcctagggatgcaaggctggttcaacatatgcaa 
gt caataaatgtaatccatcacataaacag aacc aatgacaaaaaccacacg attatctcaacagatgc agaaaaggcctt caata 

4 5 AAATTGAACAC CC CTTCATGCTAAAAACTCTC AAT AAACTAGGTATTG ATGG AATGT ATCTCAAAAT AAT AAG AG CAATTTATGAC 

AAACCCACAGCCAATATCATACTGAATGGGCAAAAGCTGGAAGCATTCCCTTTGAAAATCAGCACAAGACAAGGAGGCCCTCTCTC 
ACCACTCCTATTCAACATAGT ATTGG AAGCTC TGGCCAG GG CAATCATGCAAGAGAAAGAAATAAAG CGT ATTCAAAT AGG AAGAG 
AGGAAGTTG AATTGTCTCTGTTTGCAG ATG ACATAATTG TAT ATTT AG AAAAC CCCATCATCTCAGT CCAAAATCTCCTT AAG CT A 
ATAAGCAACTTCAGCAAAGTCTCAGCATACAAAATCAATGTTCTAAAATCACAAGCATTCCTATACACAAATAATAGACAGAGAGC 

50 caaatcatgagtaaactcccattcacaattgctactaagagaataaaatacctaggaatacaacttacaagggatatgaaggacct 

CTTCAAGGAGAACTACAAACCACTGCTCAAGGAAATAAGACAGGACACAAACAAATGGAAAAACATTCCATGCTCATGGATAGGAA 

GAATCAATATTGTGAAAATGGCCATACTGCCCAAAGTAATTTATAGATTCAATGCTATCCCCATCAAGCTAACATTGACTTTCTTC 

ACAGAATTAGAAAAACCTGCTATAAATTTCATATGGAAGCAAAAAAGAGCCTTTATAGCCAAGACAATCCTAAGCCAAAAGAACAA 

agctggaggcatcacactacctgacttcaaactatactacaaggctacagtaaaaaaaaaacagcatggtaccagtaccaaaacag 
55 agatatagaccaatggaacagaacagagccctcagaaataatgctacacatctacaaccatctgatctttgagaaacctgagaaaa 

acaaacaatggggaaaggactccctatttaataaatggtgttgggaaaactggctagccatatgaagaaaactgaaactggacccc 
tttcttataccttgtacaaaaatcaactcgagatggattaaaggcttaaacataagacctaaaatcataaacaccctagaggaaaa 
cctaggcaatagcattcaggacatagacatgggcaaagacttcatgactaaaacaccaaaagcaatggcaacaaaagccaaaattg 

ACAAATGGG AT CT AACTAAACTAAAG AG CTT CTGCACAGCAAAAGAAAATATCATCAGAGTGAACAGGCAACCT ACAGAATGG GAG 
6 0 aaaatgtttgcaatctacccatctgacaaagggctaatatccagaatctacaaagaacttaaacaaatttacaagaaaaaacaaac 

AACCCC AT CAAAAAGTGGGCG AAGGATATGAACAGACACTTCTCAAAAG ACATTTATGTGGCC AACAAACAT ATGAAAAAAAG CT C 
ATCATCACTAGTCATTAGAGAAATGCAAATCAAAACTACAATGAGATACCATCTCATGCCAGTTAGAATGGCAATCATTAAAAAGT 
CAGGAAACAACAGATGCTGGAGAGAATGTGGAGAAATGGGAACACTTTTACACTGTTGGTGGGAGGGTAAATTAGTTCAACCATTG 
TGGAAGACAGTGTGGCAACTCCTCAAGGATCTAGAACCAGAAATACCATTTGGCGCAGCAATCCCATTACTGGGTATATACCCAAC 
65 GGGATTATAAATCATTCTACTATAAAGACACATGCACATGTATGTTTACTGCAGCACTGTTCACAATAGTAAAGACTTGGAACCAA 

CCCGAATGCCCATCAATGATAGACTGGATAAAGAAAACGTGGCACATATACACCACGGAATACTATGCAGCCATAAAAAAGGATGA 

gttcatgtcctttgcagggatatggatgaagctggaaaccatcattctcagccaactaacacaggaatggaaaaccaaacaccgca 

TGTTCTCACTCATAAGTGGGAGTTGAACGATGAGAACACATGGATACAGGGAGGGGAACATCACACACTGGGGCCTGTCTGGGGGT 
GGGAGCTAGGGGAGGGATAGCATTAGGAGAAATACCTAATGTAGATGACGGGTTGATGGGTGCAGCAAACCACCGTGGCACTTGTA 
70 TACCTATATTACAAACCTGCACGTTCTGCACATGTATCCCAGAACTTAAAGTATAATGATTTTTTTAAAAGCACGAATATTATCCr 

CATTAGCTACCTTATAAGAATGTTATATTAAATGATGTATTTTGTGAAAAAAAAAAAAAGTTTGTTCTTGAGGTCAGAGGTGCCTC 
ATATAACACCAGGCAGACTAATCACATGGCCGATGATTAAAAGAGACATAGACAAACTTCTCATTTTTTAGATGTTTGGAAAAGAC 
TTATTGCTCAGGTAGGAGTAGCCAGAAAACCTCAAAAAAGAGCTCGAGGGGGCCCAGAAGCAGAATCAGATGCAAGTGAAGTGCAG 
AGTACTCAGAAAGTCCAAGAGAAAAACACTCGCTGGGCATATGTAGGCCTCTTTCTTTAGAAAACTCAGCAAGACTCATGTATTGA 
75 ATGAATTAATAACCTTGGTTTCAACCATTTGTATATATGTGGACTGTAGGTGTGCAGATGTGTGTAACTGCCTACATGTGCACTTA 
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gtattatgcatatatgtatatttacatataaatataatgatgcatttacataaaggcatccatttggcatacatacctatgcatat 
gcagtataaggctggattattcccctgccacacacaaagattttgctgtccaaagactcagtgcaatgaatggcatggaaggggct 
ctattttcaagggtgaagcaatagagaaataccgaaggcctcggataacctgtgatggggatcccacgaaagccaccggggacagt 
gccagtaagcttatcactcctgccatagacagcggacttcaaagaaaaactgaaaccctttctccggaaataatcaggaaggatct 
5 tattttcttctttgaggtcagcacattttgcttttcaaaatcaaatccacagcagttcattagtaatgtcccacaggtactgcctc 
aagttggcagctgtggaagctaaagaagcataagacctgattcttgacctcggacaatttacagtttagctgtggaggtaagacag 
ggacacagaatattatgtggcaattgaaagtgtaaatattatagatttaagtagggtaaagagctcattctgtagtagaggggtca 
gtgaaaagtaattgttcacctggtaataagagaagatctctgtgaacaaagtctaagactgcaaacttaggactgttgggagatag 
tcagatagattcatatatagatacaaatctttaccatcctcagacatccgccaacttggttgtttaggttgtagggcttacatgag 
10 gaagggtgtataatagataactctaaaaatgtttgagccttagacccagtgagtgagaaagagtgtcatcatttaatattctcctg 

ACATTCACCTGCCCCTTCTGCATCTGTGGCTGTGACrGAGGACTTGGTTCTTTATATCACCCAGTGTTCATGAGGATTCTCTGGAG 

aaatttcttgctggtctcagtatcaagaaagggggatcttctcttgagcaattttgtttttggtcttgcatgtgataggaattgaa 

CTTTAGACAAGGCCTCTCTTTAAACTTGACTGCTAGAAATGCAGGAGACAAATTTTGGTCCCACCTGTAGCAAGGGTATTTGACTC 
T AT G AG ATG CATTT ATTT CAAATG ATG TT CAT TTTT GG CT C CATCTTGTGTGC CTCATTTTTCATTTCACACACTTCTTTTTG TAG 
15 GTTATGTGCTCTTGTAAGCTATCTCGAATTCTGTTTTAAGGACAAGGTAGCATATAAATATAAGGAAATATATAAATGAAACAGAG 

GAAGGCTTTAAAGTCCAGAACACTATGGCCAGGAAGACAACTATGACTGTGGCTAGAGTTATGGTCTGTGGCCGTGATAATGAGTG 
TGTTATTAGGGCAGTCCAGCAGTGATTACAGGGAGTCAGACAGACCTCAGTCCAAGTCAGAGGTCTCTCTGCTGTTTATTAGTTGT 
ATGATCTAAGGCATAGCATTCTCTAAACCTTCATTTTCTCATCTTTACAACAGTGATCTCTTTGTATCAGGGAGAGTGGATTAAAT 
GAGGTAATGTATAGAAAGCACTTAGCACAACCGCACTCAATCATTAGCTATTGAGATTATCAGCACTATCACCTGGACAAGCAGCG 
20 GATGGGCCGCCCCTCTTGGCCAGGTCTTCTGTGCGCACTGACGTTGTATGAAAGTTGTCCCCACATCTCCTACACCCACCGACGCC 

AGGCGGCCGCGTCTGGGCCAGATATGGATCACGCCTGTGGAGCGCACCTCCACACAGGCAGCCCTCGTCCAAGGTGCAGGGCGCAG 
GGCACAGGGCACATGTCTACGGCCCAGTCCTGCAGACGGCTACCTAGAGACCCCAGGGCACAGGTTAAGGCAACTTCACAACTGTC 
TTTCCGTTCCTTTCCCCTGCCGGACTCCGCGCTCTGATATATACAGGAGAGGCCCTGGAGGGGAGAAGGCGTCCTCACTGCAGTGC 
TCCGAGCAGCGGCCGCAGGAAGAGGCGTGGAAGCTGCGGGTCGGCTGCGGGAAAGGGGGTCCCATGGGAGCCGCTAGCGCAGCCCG 
25 TTTCCCGAGCTGAGGTGGAGGTCGAAACGCACAGGTGCCCTGCAAGGCGCGGGCGTGGTAGCCGGGAGCCCGCTCCTCTCCAACTC 

CCCTGAGACTTAACCCTTTGGCCAAGAGAGGTCGAAGGCGGGCAGGGGTGAGAGAACCGCGAGGCGCAGGCCGGGCACCCGCGGAA 
AGGGGGCAGGTTTCGGGGAAGAGCGGGGCGCCGCACGTTTCCTGCAGCCGCCAGCATCAGCGTGTCAGGTGGTTGCCAGGCGGGTG 
TGAGCGCGCGCGCGAGGCAGAGGGGGCGCGCTCGCACAAAGTTTGTGCCTGCGGTGCACCTCGGTCGGGCTCGCCGGGCTCGAGGG 
CTGGCGGGCGCCGGGGCTACGAGGCCCGGGGGGGAGAGAGCCGGCAGGCGGCGGCGGTGGTGGCGGGGGCGATGCGCGCGCCCGGC 
3 0 CGCGCTAGGTGAGCCGGCACCGGGAGCCGGCCGCGGCCATGGGCACCCTGGGCAAGGCGAGAGAGCTCCGCGGTGAGTAGAGGCGC 

AGTGGCCCTCGGGAGCGCCTGTGTCCTTTCTTGGGAAAGAGGCCCCTGCCCGTCGCCCCAACACCCCGAGGGAAGTTGAGGGCGGA 
GGGGGGCCGGGGTCGGCCGGAGTCCCGGGACACCAGCGCGACGGGCGGACGTGTCCAGAACGCCCGCGCGCCCGGGGTTTCGGNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

35 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NfTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNtnJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJTNNNNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNT'TNNNNNNNNNNNNNNNNNNNNN^ 

40 NNNNNNN^n^NNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNNN^^NNNNNNNNNNNNN^ 

NNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNN^ 
NNNNNNNtttJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 
NNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

45 NNNNNNNNNNNNNNNNmONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNIttttlNNNNNNNNNNNNNNNNNNNTWNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNfcnWNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTONNNNNNNNNNNNN^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNN>H S TNNNNNNNNNNNNNNNNNNIINNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNN>HCNNNNNNNNNNNN^ 

NNNNNNNtfrJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

55 NNNNNNNIWNNNNNNNNNNNHNNNNNNNNNNNNNNNNNNNNNNN?^^ 

NNNNNNNNNNNNNNNNNNNNXWNNNNNNNNNNNNlWN>nWNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>W^^ 
NNNNNNNNNNNNNNNNNNNNin'JNNNNNNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnn^ 

60 NNNNNNNNNNNNNNNNNNNfH'INNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnni^wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtttfNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^JNNNNN^^^ 

65 NNNNNNNNNNNNNNNm T NNNNNNNNhT'JNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ 

nih^nnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnwnn^ 

NNNNNNNNNNNNNNIWNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

n^n^^^nnnitnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnn^ 

7 0 NNNNtWNNNNl^TNNNNNimiNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNl'ntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntwnnnn^ 

NNNNNNNh^NNNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

wjnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnjtnnnnnn^^ 

7 5 NNNNNNNNNNNNtTOtmNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
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NNtmNNNNNNNNNNNNI^NNNNNNNNNNNNWNNNNNNNNNNNNNNNl'^^ 

mnnnnnnnniwnnnnnnnnnnnnnnnniwnnnnnnnnnnt^ 

NNNNNNNNNNNWNNNtWT^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

KNNNNNNNKNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^ 

5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfn'JNNNNNNNNNNN^ 

tfNNNN24N£]}tfNI>fNNI>niNNNNNNNNNNNlINNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNfTONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

10 NNNNNtMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnxwnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT'ttWNNNN^ 

NNNNtn^NNNtnWNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNN>^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

15 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNN^ 

NNNNNNNNtn'TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

nnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNin^NNNNNNNNNNNNNNNNNNNNN^ 

20 mNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimJNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnknnnnnnnnnnnnnn^ 

25 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTNNNNNNW 
NNNNNNWNNNNJn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm 

nnnnnnnnnnnnnnknnnnnnwnnnnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnn^ 

30 NNNNNNNNNlWNNNNNNNNNNNNNNNNNNNNNNNNNNNfrnWNNNNNN^ 

NNNNNNNin^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNN>^ 

NNNNNNNNNNNNNNNNNNNNNCGCGGCTGACGTGGGGCCATTGTTCATCATGTACTCCACTCTCACTTCCTTCCCAACCTGAATAA 
ACTGCAAAGTT CCTTACACCATTT CAG CAGTCAGATTTACTCGGCTTTAGCAGGCCACCATGACTATTTCCTG AATAAGGATTTTT 
35 CTTCTTTCTGTTTCACTATTGAAAAAAGAGGGACGAGAAACATGTTTATCACACCACCTTCCTTCCTTCCATACCTGTTGTGCAAC 

TGCCGGCCGAGTTCAAGACTGTTTTTCTAATCTTCAAAGAATCATGTTATCAACCTGAAAAATACATGACTGATTCTGAAGTCCTT 
CCCGCCAAATAACCAAGCCTAATTCAATCCCCTTAACAGACCTTCCAAAGGCAACGACAATATATTGTGTTCTGGAATATGTTGAA 
CTGAAAACAATGGCTTAAAATCCCAAAGCTG TAAAAGTCCCGTTGAGTCTAAT AGT CTTTTATCCATTATCAAGC AG CATTGGTTA 
AGCCCTTAATTGTATCTGACACTGTGCTAGGCAGTGCTCAAGAAGAATTACAGCGACCAAACTCTCCCTTCCATTAGAGCTTACAA 
4 0 CACCTG AG AAACATACTGT TCAGG AAAT ATATAT ATATATATACACACACACACACACACACACACACAC ATATATAT ACAAAGGA 

CAGGGTGATAAATACCGAAGGCATGCAGGAAGAGTAAGTTTTTATACCATGTAGAGTTTGAGTAAGTGCACCTCATGGGTGAGGAC 
ATAGGTCAAGGAGAACAGCCACCATTTGTTCAAGTCCCTCACGGGCCAAGGGAATGCTGCGGGAAGTCAGTAAGGTAAGATCTCAG 
GGTTTTGTGTATT ATGTACTGC AGAG TTTCT CATCACAGTACATGAAAG AGGCAAAAAAG AAAAG ACG CTCTGTGTCTGGAAGGAA 
CAGAAGCCAGCACCTTTTGTCTG TCT CTCTTCTTGCT CTTTGGTTATCAGTTGACCCAT CTATGGGGCTG GGACATGG AAATTGGG 
4 5 CT ACAGAGG AAATGG AG CCAGG AATCAGCAG CAG ACTTTATG AGGGAGAAAAGCCCATAGCAAAATAT ATG CCTGTGCTTC CGTAG 

GTCTCTTTAAGAGGTCATCTGACAGTAGAACAGAGTGAGGCTAATGCTTCTCCTGAAGTTTACCTTACTGGTTAGTTTCTCAGGTT 
TGTAGAGAAAAGTGGTGCTTTAGATTAAAGCAGTCTAGCTAGCTTTTTGTTAATGAGTTTAGATGTCTTCTCATTTTAAACCCACG 
AAAAACTGTACAGAAGTGTGGAGGGGAAATTATTATCATTATTATTATTGGGACTCTTTTGCCTCAGACCGTAATTTCAGCTACTC 
CACCCAGCAACTTGAATAAAAGAGGGAAAGAAACTGTTTTAAAGAGAAAGACTGAATAATTGTTAATTTAGTTTCTACTGCCTCTC 
50 AACCTCACCTTCTTGCTTTCAGGAGGTTTGAATTGGCTACAGCTGTGCTGTCCAATGCACTGGCCACATGTGGCTATTTTCGTATA 

CATTTCAATTAAAGTTAAATGTAAGATTTCATTTCTAAGCCTCACCAACCATAGGCGAAGTGTGCAATAGCCACAAATGGCACCTA 
CTGTTGGACAGAGGAGAGAGCACTTCCATTGTTGCAAAAAAGTCAGTTGGACAATGCTGGAGAGGGTAGATGTTTGTCGCAAAGGA 
AAAAAGAATAGATTTTCTACAAACTGTGGGATTTGCATTTTGCTAGCATTTCTAGATAAGAGTCTGAGTATTGCTTAAAGCATCGT 
GGGCATTCAGAAGTCTCACTGATGGCTATCTCTTTAGCATTATTAACCATTAATTACCACCCACACTGTTCTCAGAAGAAGGACTT 
55 ATATTGCTTTTAAGGGCAGTGGCTAGTACATATAAATTAAGAGCACTTTCAAAGGCCTCTAGCAAGCCTCTCAGTGTCACATACAA 

GGTTACAGATCTGTGACTAGAAACTTACGGCCTTGAGTCATAGTTCATTGCTTTAACCATGAAACAACCCACTCCCGCCTTCTGTT 
CTAACCAGAGATCATGCTTTACATTCTCAGCATATTATTGCTAGTTAATCCTCTCTTCAGCTGAGCATAATAAGGCAAATCATCAC 
AAC CTGGTTACACTT ATGT C AAATAT ATGTG AAT CACAC CAT CTGTTTCAG AG GT AGAAAAGACCT ATG AG AT CAT CTGGG CTTTT 

60 ATCTCCCTCTCAATGCAAGACAACTTCTGACAGCATCGGAAAGAAAACTGCACACCTGCCTCAGAACGGGCCCCCCCAACACACAT 

ACACAACTCCACCCCAGCAAGCAGACCTCCTACTCCCAGTGAGACGTGGGAAGAAACTCCATGTTTCATCTTACCTATTAGTGTGA 
AGGGAAATGCTTCCTAATATCTTCTATTTATGGACTGACTTATTTTTTCTTAGAGTTCCATTTGTATTGATTTTCTTTTATACTGA 
GAACAG CTCTG AAAT AGGC AGGT CAG AT ATT ACT CTCTCCATTGAACAAACAGGAAAAT AAACCTTTG AG AACTG AAAGAATTTG C 
CTTGTGCCCCCAGTCTCAAGAGAGGATATGCTGCTCCTGTTCTCCTTCCCCTACCCCTAGCAGCCACTTGCAACCTGGGTTGGGGC 
65 AAGCCTGGATCTCTCTCCTAAGACAGGCCTTCCTACACTCAGGGGAGACCTGCATGCCACATAGGACAGGGCTGCACCTGGTGCCC 

ACTCTTCTGCAATCCTGGTGTCTCCCCAGTTAGAAATGAAACTCCATTCAATGTAAGAAATATTGATTGCACCCAATCTATATACC 
AGGTGTCTGCCTGATATTCTCTATTGAGCAAAGTGTGAATCAGTGAATTCTTGTGTGAATTGTACTAATGCTATCCAAAGACCTTC 
CAAACTAGAAATACCCCAAAACTAATAAGTATGTTTTCTCCACCATGGGAGCAGTTGGATATTAAAAGCATTTTATAGGCCTCAGC 
TT ATTG AAAGT AAAACATT C CGT CTCTTTTCAAAATGGG AGC CGC AAAAGGCAAACACACACTCAGGG CCAT AGCCCT CTCCGTAA 
70 CAAAGGAAAGATTAGGTATTTCTTACCACTCTGCAACTTGGTCTGTGCACCAAAGCAAGGTGCCCAGAGGGCAACAGGAGCATAAG 

ACCAGAAGCCAAGGGCCATGACATCATTGGGGATGCAGACCTAATAACAGGCAACACCAAGGAACAAAGTCAGTTGTAGTGTCAGG 
AAGGGGCCGAAGCCTTAGCC ACTGTTGATGG CAG G CC CTGT GTG AAGAACACAGCTTTCC CAG AAGC CTCCT CAG TGGAACCT CCC 
AGTCGCTAGTAGTCGTGGCTACAAGATTTCACGTGTAAAGGATGGTCCTCGGGGGCACTTGCATCCTGAGGCTTCTAGTCATCAGA 
GCAGCTCCCAGGCCGCTCTTAGCCCTCTAGAATGAATTAGCATTATTATAAGACTGGACACTATTTATTCCAAGGAGGCCTTTGCT 
75 GCATCTTTGATGAGCAGGCATCACCAGTTCTCCACGCTGGTCTGCCTTCTCATGAGCATGGGTTTCAGTGACTGCCAGGCCTGAGA 
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aaggaggagatgggaaatccccttcattcatatctgtgctctcctgcttggcagtgtttgttgcaggccccgctgtagagaacaga 
ggcaatgcttatgcgtaagttagacagtgtctcaggaattctgagcagttcaattcagtaaagccatccagagagatgagttttac 
ttctgagagagctggagacagacagtagtttaacacttattgtggactctgtaggatcctgagcctttacctaacttgacccaatt 
aatcctcccaacaaccctatgaggtggttgttattttgctcctttaactaatagagaattgtagctcagggaagttaaatgacctg 
5 tggaaagtggttcagctcattagtgagagagctgctgagatgtgaactctggtcagtcttcccccgaggttcgcgttctttctgct 

actccagagattctccaactttggcgtgaggaataatcagggagtgtgttgaacattcaaattcctcacagtcaaccccagagatt 
gccattcagccagcagtcactggtttggatggaggtgacccatgaatggatgttgagaaatactgtcgtatagcacacttgcttcc 
tgaacatcccagatcatttttctcagacatcctaggaaaacctgaagggcacaaatctccagggaagcaatagagcatataggttt 
ttcagctatgtgaactagaaaagcacatggtgaagccagcctcttggagatctctaaaacaatccagccagatctaatgagatccc 
10 tgcctaagagcaggtctgaaaccctgggagcacttttatcagatttttctgcattcctatctcttctcaactgcagtaagccccct 

ataaaatgtacagcacgcctgtctgttggctgtgtaaatagaatgtggatgtctgttacaactacagtttgattcttgcattcaaa 
ggccatattcctagtgtacatttccacctttattcaacactccagtttcctatggtgctgggagggtctactccgtaacttatgcc 
cgtccccatgggtcagaggactacagtagtggcttagctggggaggaactggggagtgcttctcctgagtacttacccaaaagtac 
tactttggcaacagattatgtaaggcaatatgttgaactgaagtttatgaaatctgtgatgaaaacacattgggaaactgtgtgaa 
15 agcaaaaacagtcttttcagtaattgacagaaacagctgtgttggaccctgagacccctggagaaggtcatctacagttcgggccc 

CAGCCGCAGC CCACCTGCTGATGTTAGAACTTGTCCACTCC TG CC CGG AACAATTATAGCTG CTGTGT CTTGTTCTGGAGTTACAG 

tgagctttggctacaacctagttgggcttgccctagagtggctggaaggaaaagaacggggaaagagtgagaatgtaagcagagcc 
agcttcctgggcatgccacctctgaaggcccacaggttcccatgcttggtttaatgctgtcacagtcttgaaatttttaataattt 
ttgaataagggaccatcatttttaattgcactgagtcccaccaactatgtagtcagaggtctgtgtaagagccacaagaccagagg 
20 gcaaaaataatttgccatatattgaagacacatagaacgatgtggatttatgtcttaatttctttcttcatagatgcaactgtgaa 

acaaaaattatttcattatctcctagcagtggtgtgctgggctggctcataccagctcacaagagcagattgttaaattttcagga 
attttgcaagctagttattaaacacagccatgattgaaaattaagttatatatgcttacaattaaattatattaaaaacaaagata 

AGAAATACTCAAAACTCACCACTTCCTAATTCATGACTACATTTTACrATTATCTTTGCTTTTGAGGTTATGTCTGTTATGTCTAC 
CTGGTACAAACGCTATATAATGGTATGCTAGCATGCATCTTTTCCCAGCTCCGTGTTCAGTGAAGTCATGTTAGTAGCTTGTTAGT 
25 AGTCTGTTGGGAGTATTTACACCGTGGAAATCAACAAACATCACTAATCAGGGCTTCCTTTTCAATCCCTCCCCTGGAGAGCCCAT 

TGTTAAACATTTACCAGCACACCACTGTTTCCCAGATACAGAGGGTGCTTACATAACAAAATGTTGAGGTGGGAAGGGACCCTAAA 
AGCTGAGACTTCTATTTTTTATCTCTTMTTAAGAGAAAGTAATAATTCTGCTATTATTTTGCTTTCATCTATGTATCTTATAAAA 
CAACCTCTCTGTGTGTTCTTCAAAGGAAAGGAACAATGGACCTTAGAGATAAGGAAATCATGTATCAGTGTGGTTGAGAAGTTTTC 
TTAAAGAAGTGACAATGGAACATGAAAACAGCATGAGAGATTCTCATTCTGAAGTCAAAGTTATTTCGTGTTTGTATTGTTTTAAT 

3 0 TCACCTCTAAAATATCTCTTAAGATTAACCAGCCTCGTTTCTGACCAACCCTCAATTTTGTGAACTTTTGTTCTTCATGTATTATA 

TGCTATCTCTATTTTGATTTCTGATTCCATCTGCTTAATCATTTGCCTTCATTACCCACTGCATGGTAACAGGCACTACTGGTGTC 
TATAACCAAGCTTTTGTTGAGTATGTTTTCATAAGTTTGTTTGCCTACTGTATTTCCAGTTTTATGAACGGTCTGTTCATATCCTT 
TGCCTATTTATCACTTGCTGCTCAATGCTTTTATTATTAGAGGCGTGCAAAAGCTTTTTATATAAAAAGCTGTTAACTCTTTGAAT 
ATCATTTACTATAGGCATTTTTTTTCCTGTTCTCATTTTCATTTTTATGTTGGTTTTGATATTGTCATGTATAGAAACTTCGGATT 
35 tttgtgtttaaatttgcccatttctatttagctttttaaaattctaaaccttaaaaaaatccctattccaaagatttaattaatag 

TCCATTGTCATTTTAATCAGTTTTACTTAACCCAGTGTATAATTCCATATCATACATTGTCGTGGATGATCAATACAAGCTTGTCA 
ATAAGTTATTGCTGGCAAAAAAGAAGCCTTCAGTTTTGTTTCTGAGATTGTCATTTCCTTAAAACCACAGCGCTTGGACTGGTCGC 

tttgtaactcagagcctccgtttctcgctgtgataccattaaaatgatttctgagacttaaagtgtctggaagaaggtgtaatggg 

gtatctccatcacgatattaaacttgaagaaagtccttcaggaatttgcatattttaagaatgtgcttttggatatatttgaagag 

4 0 tcaatattcttaggatggagtcttagaaacccaacaaatttttaactcagtctttaaaaattattaatttagactgtttcttgttc 

ttacatagactttgtggtaagatatacataagatcaaccactagcatagacttttaaaatattattttagtaatagctaacttttg 
agcatttactatgaataacacagtgtttatgttaatattttacatatgtagtctcatttagttcccactattttataagttcttgt 
atttgcaaagatctaactgtccctcagcatttatacttactttataaatgttaataacttttaaaattattcatgttcaccataga 
gaacgtagaaaatacagactggcaaaaagaaaaaaattaccgtcactcattttaccatcaagagcaagataagcactatcaacttt 
45 catgggtgtgcctttcttgattctcttctatggatatttacatgtattataatcacagtaactttttggtgataaactcactataa 

ctttttgcttcccataatttatatcttaaacaattttgatcttgaaatcaatattattatttataaagaggtatgctagcacacaa 
ggttgctcttctattttaaaattgattttttaaaaataattctgcttagtcccttcaaatataggacataaaagtgaaggttgctt 
ggcaactgaaatgatggtaatgaggaattaaagacattacaagaaaagaagagtactcagttcttttcaatgctacatgctaattg 

50 ttgtattacagtgaaagtgagatggggtttgctgaagagaaactttactttcagaaacaagaaaagatcttttgtctgtattaact 

tgcaacctccacctcctgggttcaagtgattctcgtgcctcagccacccgagtagctgggtgtgcaccaccagagccagctaattt 

ttctatttttagtagagatggggtttcaccatgttgcccaggctggccttgaactcctgagctcaagagatccacctgcctcgtcc 

TCTCAAAGTGCTGGGATTACAGGCATGAGCCACTGTGCCCAGCCTATTAACCTTCTAAGGGAATATTAAGTTAGCAACTGGGTGAG 
55 ATACGTAGCAGAAGCACAAAGATTTGGTACATCTGTGATTCTTCAGCAGCACAGAAGAGATGGTGGGCAGTGGTGTGAAGGAAGCC 

ATGTTAACTACTTGTTTTTTTTTCCCCAAAGAGTAGTCAAGGGCCCTGGAGAGATTGCTGAGGTTCTCACTAGAGCCTTCAAGCAG 
AAGATGCTTCCTAGGATGGAGATGTACTTAGAAGGACACCAGTGATTCATTGAAATGGACAAAGGGAGTAGAGACTAGAGGGGGAA 
GAGGGAAGCAGAGGGAAAGAGGGAAGCAGAGGGGAAGAGGGAAGCAGGGATTGCCGGTTTTGTAACAAAGAATGCAGTCACCAGAA 
AAGTAAGGCAGTTTGGGATGAAGCCATCCAAGAACTTATCAAAGGTATATCTTTGCCAGAAAGTGAGGATTTCTAGTTGGAGGAGC 
60 AAATGGAGCTATGTCTGTCTCCTCTTCACTGATCTATCTGAATCATGGTATAGGACTTGGTTTTGTAATCTTGTGAACAGCCTCAT 

TTTAAGGGGGAACCCACAATATTCAGGAAGCCAAGAAATGTCCCTGTTAATCATCTATGAGTCTATCTTGCTGGAATGTAGTTATA 
GACTATGGAACATCCTTAAATCTGATGAGCAATTAATCACTGGTTAATTTTGGATTCACTTATTAAATGCCAAATGCATAGGGGAT 
TTTTCACACTCTCTGCCCTTCCTCCTTCCCAGTTCATGAGCACCACAATTGGATTCCATATTTACTTCATCCAAACCTACCTTGGT 
GGGTTCACCATTTACCTCCAGTCCTGGGGAGTTCAGTCCAGACTGTGAATTACTGCCATTTCTGAGGGGCTGCTTCCCAGATGGGA 
65 GCCATAGGACCCTCGCCTCTGGCCCTGGACTCAGTCTTCGTTTATTGCCAAGGATGAGCACTTGCTCTCGGGAATGGATGCTGGGG 

TCCACCTGACTGTTTGGCTTGCTTTAATCCCTAAAGGAAAAGCTCCCTACATTTATTGTGTCTGTGGTCCCCCCACCCTCTCTGTC 
CCAGTGCCTAAGAGTCTCATTACCTTGTCAGTAACTACCAGTGTCTACCTGAGATGGACTAAGCTTCATTTAACTGAGAAAGTGCA 
CCCTCAAAATTGCAAGGAGAAATGTTGGAGGAGGACCCTCTGGATTAAAAGAGACTTAAAAGACATTTCAAACAGTCATAGTATGT 
GAACCTTTTTTCTAAAAATTATGTGTGTGTACACATACACACTCATAGGAGTATAGATGGATCCACATCTGCTGTATGCTGATCAT 

7 0 tgttgcagctggctgagtgcatggaggtcccttacgttgttttgctcactatggtatacatgcttataattttccataatcttttt 

TTGAGACAGGGTCTTGCTGTGTCACACAGGATGGAACACAGTGATGCCATCTTGGCTCACTGCAGTCTCTGCCTTCCCAGCTCAAG 
TGATCCTTTCACCTCAGCCTTCTGAGTAGCTGGGACTATAAGCATGTGCCACCATGTCTGGCTAATTTGTGTGTGTATGCGTATTT 
TTTTGTAGAGACAGGGTCTCACTGTGTTGCTCAGGCTGGCCCCAAACTCCTGGGCTCAAGTGATCTGCTCACCTCAGCCTTCCAAA 
GTATTGGGATTACAGGCATGAGCCACTGCACCCGACCTCTAACAATATATTAAAATTAAAAGTGTCCTCAAACCTAGGACAAATAG 
7 5 ATGATTTAGGATTACAAAAATTCAAACGGATTTTAGGAAATTTCTCTAAATTTTCTTAGGTGGCAAAATAGAGTGGCTGTGTCTGT 
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tttaaagaagggagaggaaaataaagaatgaaaatggttactttggttacacatcatgaaaataattcacccgtgtcatgtacttg 

ACATCTCGTGTCACAGCG CATTCCCCAATCAGCACTGAG ATGCTCAATTCCTGGGT AT C CAAAAAG AC CAAAAAAAAAAAAAAAAC 
CTGGAAACTTGTAATCTTTAATGCTACTGTCAGAGGCGGGAGTTGGAGTTGAGTAAGTAAGAGAATGTAATACTCTCCTCCACACC 

ccatctcacacacacacacacgcgcgcgcgcacacacacacagttttgagcagggaaatgtcatgactgtgccacagctgatttca 
5 gcaagcggtgaaaagattatggaggccacgtcacatggcagtctttggaatctgaagctgagtcactgagtctgccatttaccaca 

tgtggggcttgtttgcccgtttttaaaatggagaataatggtaaaaaattttaaaggtggttttactttgggtggaaatttaacaa 
gattgtcttagtttgagttttcccaggagcagatcctgagacaaggatttttaagtacaaatagtttactttggaaggtggtccta 
ggaaaaactggtaggggagtagggaaggcagctcttggagggtgcattgccaagttacaactctgggagtcagagtggaaggctct 
tttcagacctatcttatctgagggaaaggaactggagcattgatgtaccaagtcccatcggtcattggttgagggctgcttttaga 
10 gggtgttaagtttgcagcacatttggcctgccctgcacacaggtgggggtgtgaagggcttccagaaacctctcaggctggtggaa 

gttgagttggcatgcattacaatgggaaggtctgagagtatgtgtgtgggaacttacaggctctgctacgaagtcaaaaagtaaat 
gttagatgggcaaatataggctacatgaaaatccacataaacagtttcaaagctagtttatagtcgtactcaaagtgtatacatgt 
agatatgagtattgaaggatgtccttctgcaggtgaaccatttatgagtggctgtggacattttcatcagatttaaacacaatctg 
tgtttttggttagacacactgtgggaaatagcataattagcagaattcaggatgtgaataacatagcacaaagaacttagacaaac 
15 aggacttcaataaaacgtaaagtctcgcacttaagtttaaaaatagtgcttcctatatgttctggatggggggaagctgtattaat 

tgtagttcttatgaccaataccaagagattttagtagattgtaaattcaacatgagtcagtagtgtcgtgtgtcttccccagaata 
ttaactttccaaaagttaaaataattagagattgcctcaacagaaatagcctttccatgttaagggagtaatgcctccattctatc 
ctgaggtccagtcctaatgctgacacatagtaactttattcccttagccggtgtcttaatgtttcggagactcagtttctatcaac 
ctgaaagttagtagatacttcccctggattgtcgtgaagtaagcatcttaccagaaagttagaatttatggcccagcacggtggct 
2 0 cacgcctgtaatcccagcactttgggaggccgaggtggcaggcgaatcgtgaggtcaagagatcgaaaccatcctggccaacatgg 

tgaaactccgtctctactaaaaatacaaaaattagctgggtgtggtggtgcacacctgtagccccagccgcaacagaatactctgg 
aggctgaggcaagagaatcacttgaacccaggaggcagaggttgcagtgagccaagattgcgccaccgcactccagcctggtgaca 
gagcgggactccatctcaaaaataaataaataaataaataaagttataatttatgtaaaatgttattaaaattccaatctgcagta 

CATACTCAAAAACAGT AGCAAT CATT ATTAGT ATAGACTTGTTAAGTG TTAGTGT ATGGCTTTTT CAGGTTAATAATG CAG CTTGC 

2 5 cagaggatccaaaatcacatcatggagatacaagatggttataatggctatgccaaaaaaattaccaggatggtgtcataatagac 

ACGAACAGCTATGAGACTAGAAGAGAGTGTTATAATTTAAATTTTCCCATGAATTTGAGCTGTATTAATGCAGTGTTTAGTAAGGA 

AGACCTGAAAAGTCTCTCATTTTTCAAAATATTAGGACAATGATGGAAATCCAACCAGAACTATCTTTGGGAATTTATTAGAAATA 

ATATGGAGTATTTCATATATCTAAAACACAGGAAGAGTACAGGATGCCTGCAGGCCTTAGGAGTGCCTGAAATTAGGTACTATAAT 

ACTTTTAGGAGACTATTGCATATGTTCTGTGTATGTATGTGTCTCTTCTCTGTCTGACTTGCTTCTCTCTGCTTGTCAGCTCATCA 

3 0 XTTTCTTTCACTGAAGATTTGTTTTCTACATGGCACTAACAGCTGTAAATCATGCATCTCTTACCATTAGAAATTTAATATTTTTT 

TCCCTCAAGTTCAGTGAAAAAAAAAAAACTGTCAGGGAAGAACTTTGGTTCAGATTTGGCCAGGTGGCTACTGCTTGAATGAATTG 
ACTGTGGCCACAGGGTTGGAGTCATTTAATAATCCAGCATTTCTCTCTAAAACCACATGACGGAATCTGGGGAAGGAGCGTTTCCT 
AAAGGAAGG CTATTGTGCTGGGCATATG AAGCAGT ATCTGTCATAACCAAG ATCTG ACCAAACACTAGAGTGCAG CATG CT ATTAG 
ATTCAAGTTTAG TTTCTGGATTTTAAGATGGG AATGG AAAGG CTAG AGAGAGTGCAG AGGAGATAAATAGTT AAG AAATTAT ACAG 

3 5 AAATAACATCTGTGAGGATATAAGATGGCAGAACCTGAAAAGAAGACAAATAAGTGGGTTTTCCCCTTTGTTTTCTTAATAATGTA 

AACATGTATGTCTCAATAGTAATAACCATAGAAGAGCTAGTATGAGTTATTTACCTCCAGTGGGACATATAAAGGGTAAACAAATT 

TAAATCTACCAAAGAACTGGGACTTCCCATAAAAAAATTAAACATCAAAAGGAGAACTTTCATATCTGACCATAGTGGAATACTGG 

ATATTAGAATTATTTTCCTGCTACCAACAGCTATAAAACTGGACAAAATATCTGAAGCAACTATTTTTGGGTCTCAGAAAACAAGA 

CAGACATGTGATTGTGGATAAAATAAAAAGATGTGAGGTTAACTCAAAACTCCTCTTGGCTTTCTGCCTGAGAGCACTTTACAAAT 

4 0 CATGGTACAGGAAACTGGAGCCCAGTGAGCAGCATCTTGCCTTGCGGAGrATCTTAGTTCGTTTTCTGCTGCTGCAACAGAATACC 

AGACTGGGTAATTTATAAAGAGATTTATTTGGCTTATGATTCTGGAGGCTGGGAAGTGCAAAATGAAGGGACCACATCTTGTTATG 
TCATAACATGGCAGAAGGCATCACACAGACAGAGAGAGTGCTTGCAAGACAGAGAAGAAGGGGGCCAAACTCCCAAGATAACTAAC 
CCTTTCCCAAGATATGGAGTTAATCCATTCATGAGGGTGAACCCCTCGTGACCCAGTCACCTCTTAAAGGCCTCACCTCCTAATAC 
TGTTACAATGACAATATTAAATTTCAACAAATTTTGGAGGGACATTCAAACCACAGCACAGAGAGAACAGTTTGTGTTCAGGGATT 
4 5 CTGGGATGGCTGGCATTTGTGGAGTGGCATACAAGAGAGAAGGTATTTCCAAAGACTAAACTGTGCATGGATATGATGAGACTCTA 

CGACCCCTAATAGTTCCTGGGGGTCTTTGAGTTAAAGGAGGTCTCATGGTCTGGGAAATAACGCAGTTCCAACCAGCCAAAATGGA 
GAGACATAACACTTTGGGCATTCAGGTGGGATGAGAAAAAGACTACAATGTAGGAGTTGGGCTACTTTAGCCCTAGAATATGAGCT 
AATCTTGACTCACCCTAATGAAGCCTAAATCTGAGCTTCAACAGGATTAATTTAAGGTCCCATGAATTAAATACCACCATAAAGGA 
ACATATTAATAATTCAAATTATCAATATTGCACTTACAATGCCCAGCATGTAATAAAAATTATAAGACAGAAAAAGAAGCAGGAAA 
50 ATGTGACTCATAACCAGAACAAAAAAGATCAATAGAAATGAACTCAGAGATGACACAAATGTTGGAATTAGTAGATAGAGAATTTA 

AAGCAGCTATTATAAATAAATATGTTGGAGGATTTAAAGTAAGATGAATAGATGTAAGTAAAGTAAGATGACCTTAGCAGATAAAT 
TGCAACAATTAAAGGAACCAAATGGAATTCTAGAACTGAAAAATAAAATATACCAAAAAGAAAAATTAACTGGATGGGCTTAATAC 
TATAGTGGATGCAAAAAAAAAAAAAGAAAAAAAGAAAAAAAGAAAGGTCAGTAAAGTCAATGACAGGTCAATATCTCAGAGAGAAA 
ATGCTGAAAAAAAAAAAAAAAAAAAAGACTAGAGTTTCAGATGATGTAACCAGAGTTTAAATGGACATGAAAGGACCTGGAATAAC 
55 CAGAATCTTGAAAAAGAATGAAGTGGAAAATTTACACTACCTGTTTTCAAGACTTAATATAAAGCTATAGTAATCAAGTCCATGTG 

AT ATACAT ATAAGG AT AG ACAAATATATCAGTGGTACAG AAT AG CACG TTCTGGAAGAAATCTACAT AT ACGGTCAGTTGATCCTC 
AGCAAAGGCACCAGGGCAGGTTAACGAAGAAAGGAGTATCCTCTCAACAAATGGTGATGGAACAAATGACAGTCATGAAAAAAAAT 
GAACTGTGACCTGTGTCTCACACCATACACAAAAAATGAGATGAATCAAATGATGTAACTGTAAATAATGTTAACCTGAATGTAAA 
GTTAAAACGATAAGTCTTCTAGAAGGAAATTTAGGACAATGTTTTTGCAAACTTAGAGTATTTTTTAGACAGGACACAAAGGACTA 
6 0 ACCATAAATAATATATTTAGCAAATTGGACTTTATAAAAATCAAAAACTTCTCATCAAAAGATACCATTAAAGAAATGAAGGAAGA 

AAAATACTGGGGAATATATATATGTNNNNNNNNNNNNNNNNNNNNTATATATGTATGTGTGTATATATATATATACACACACATAT 
ATATACACACATATATATGTGTATATATATACACATATATGTGTATATATATACACATATATGTATATATCTGACAAGAACTTCAT 
TTTATGCTAGTATACAAAGGAAAATTCCCTGTGGCCCAGATGAATTGCCATTATTGGGACCCTCTGGCTCACACCAGATTGATTTC 
TGATCATGCTTTTGAAATTAGAATTAACCAAGCCCCATCAAGGAGTCTGTAATATAGGCAGGCACCAAATCAGCTGTGTTAAGTAC 

6 5 TTCCCTTGCATGTTGCCCTGAGAACAGGCGAAAGACTTCACTGCCGATTTCTGAAATTGGAAGAGGTCTTCATGGGGTCATCTAGT 

ATAGCTTGTAGATCTACTCCAGGGCAAGGATGAACTCAATGGTCTAAATCAGTCTAATCAAACTTGATCTGATCCCTTGGGAGCTT 

TTTAAGAATGCAAATTCTCTGCTCCATCCCTGGATCTCTTGATGGAGTAGGTATTAGGTAAGGCCTTGGAATCTATTTTGAGTTCC 

GTTGGTGGTTTTTTGTTTGTTGTTTTGTTTAGGCCAGTCAATGAAGCAGTGAGAGTGGAGAAGAAACAAAGAAACCTGTAACTGGT 

TGTGATCAATTAGTTGTAAACACCACTTCAGTCAGACCAGTTTTTGTTCTGCTTTTGTTGTTATTTTTTAGTTTAGTGTGTTGTTT 

7 0 GTTTGAGACAGGGCCTTGCCTCTGTGTCACCCAAGCTGGATTGCAGTGACAGTATCAGCTTATTGAAGACTTGAACTCCTGGGTTC 

AAGTGATCCTCCCATCTCGGCCTCCCAGAGTGCTGGGATTATAGGCACCTAATGGGTAAGCTGCCACCCCAGGCCCAGCCTTAGTT 
TTGTTGGTAAGCTAATCAGGAGGTCTTGAAAAGTCTCACCTGCCTCTTAGTCTATCAGAATCTGACCCTTCCTTCAAGGTCCATCT 
CAAATGCTACCATCTTTATGAAGCTTTAGCCATTTCTTCCAGTCAAATCTGACTTTCCCCTTCCTCTGAACTGCCCGTGTTTACCT 
CCCTCTAGGCCCTGACTGTACCATGTACTGTAGTATTGCCTGTAGCTTCTTCAGGCTTGGGACAGGGTGCTTATTATATCTGCAAT 
7 5 CCCACAGTACCTATCACAGTGCTCTTTGAGCAAAGAACTCTGGTCTTGTGATGAGAAAAGCCAAGTCTAGGATGCCAGCTCTGCCA 
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CTTG ATGG TATT ATCCG TGGGTTAGTG ATTTATCCAGGGG TG ACATTCAG AATATTTATGTGTGTGTGTAT ATATATATATGAATG 
AAT AAATG ACAGGGTCTTG CT CTATCACCCAGT CTGG AGTGC AG TGGCACAATCACGG CTCAGTG C AGCCT CCACTTCCCTGG CT C 

aaatgatcctcttacctcagcctcccaaatagctgggaccatagtcatgagccaccatgccagctaatatttttttattctcagta 

GAGATGAGGTCCTGCTGCGTTGCCCAGGCTGGTCTCAAACTCCTGAGCTCAGGTGATCCTCCCGCCCCAGACTCCCCAAGTGCTGT 

GATTACACGTCACCACACCTGGCCTTCAAAATATTTAACCAGCATGGCACATGTCCCTTCATTTAGACGCCCGCTGGCCAGGCTGG 

GGATTAGCCCTGTCTTTATGCTTTTATTGTCGGTAAAGTGGATACAGTCCCTACCCACCTCAAAAGGTTGTTGTGATGGrCAAATG 

AGATAATGCATGTGAAAGTACTCTGTAAAGTACAAAGTGCTATACAAATGTAAGTCAGGGTTGCCTGGTGGTATTTCTAGTGCCCG 

TGTGTGGGGTTGGTTGCCCAGCCCTCAACATGGTCTCATGGTCTGCTCTGCTCTGCTCAGAGCAGTCTCCCAGGAGCAAACCAAGG 

AGTTGTTGAGTAATTGAGCAGGACACTGCAAATCTGAGAAATCCTGGAATCAGCCTGTTAGGTCCTAAGGAAACTCAGAATATCAG 

CTCCrTCAAGGATGGCCC CTTT TTAGGCCTGAAAAATATCAATGTTTCAGTACATATATTTTGGAAAAGCTAAATAAAACAAAAAC 

CTAAAAAGGCTTTTTGAATTTTAACCTAAGTTTTCCTTATTTGAGGACACCTTGTTCTATTGCACAATGACCTTAAAATTCAGGAT 

CCTTAAAGATATCTGGGCATCTCAGACTCATCTGATTGTCACCATATGGCAAGGAGCTGCTCTGCCTAGATCTGTAAATGGAGTTA 

AATGCCAGAGACATTAACATAGATTAAAGGGACAGTCTAAATCTTAGTCACTGCTTTGTCTTTATAGTTTCrTGCCTCCTCTTTTT 

ACCCTTTTACTTCCTTAAAAACTGTCTTAATTTCCTCACCATCGCCTTCCCACATGCCCTCAGGTCTGCAGATCCTGGGGATACAA 

atccttagccacttttctcttccaaatgcatttcactctttcctcatattcagtgcccagttactgttttgtgtttatcattagtt 

GCCAGTCAATGTTAATGTTTGTTCTTATATGCTTTGATTTAAATGAAGGAAATGGCCCCAGTGTAGTGTGTACAGCAGAGAACTAG 

AGACTGTAGGGAACAGACAGAAAATAGACACAACCCTTTTACTTACTCTTGAAGGATTCCCATTTAAAAGGCAATGCAGGGATGGC 

CACAGTGACTCATGCCTATAATCCCAGAACTTTGGCCGGCCGAGGTGGGAGGATCGCTTGAGCCCAGGAGTTCAAGACCAGCCTGG 

GCAACACAGCAGGACCTCATCTCTACAAAATATAATAATAATAAAAAAGAATTAGCCTGGCATGGTGATGTGTGCCTATAGTCCCA 

GATACTTAGGAGGCTGAGGTGGGAAGGTTACTTGAGCCCAGGAAGTCAAGTGTGCAGTGAGCCATGATTATACCACTGCACTCCGG 

CCTGGGCAATAGAGTGAGACCTTGTCTCAAAAAATAAAAATAAAAACAAACGGCAAAGATGAGTTCATGTCCTTTGTAGGGACATG 

GATGAAATTGGAAATCATCATTCTCAGTAAACTATCGCAAGAACAAAAAACCAAACACCGCATATTCTCACTCATAGGTGGGAATT 

GAACAATGAGAACACATGGACACAGGAAGGGGAACATCACACTCTGGGGACTGTTGTGGGGTGGGAGGAGCGGGGAGGGATAGCAT 

TGGGAGATATACCTAATGCTAGATGACGAGTTAGTGGGTGCGGCACACCAGCATGGCACATGTATACATATGTAACTAACCTGCAC 

ATTGTGCACATGTACCCTAAAACTTAAAGTATAATAATAATAAATAAATAAATAAAAACAAAAAAAAAACGGCAATGCAGGACTGT 

GGTAGATATTAATAACTTTAAAACATAATGATAAAATAACCAGGGTGATAATTTGTAGCCCCTTCTTGCTACTTCCTAGCTGTGGG 

ACATTGACTAGATATTTTTACCTCTCTTGACTCTGTTTCTTCATGTGTGAAACAGAGAAAACATCGATCATGCAGAATTGTAGTAA 

ATATTGAGAGCATGTCTGTAACATGGCCTAGTTCACTCCTGGCACATGGTGGATGGTTCAGTATATGGTGGCATTTATTATATTCT 

CATTTAGCATGCAGGCCAGCTCTGGGAAACCCTCAATACCCAGGTAGACTATGTGCTTTTTATCTTTACAGCTGTCAGGGTGAGAG 

GCAGTGGTATCTGGTGGAAAGGGCAGGGTTTACCTCAGAAGACTGGAACTCAAGTCACAGCACTGTCACTCATAAGATGGGTGACT 

TTAGGCAAGTCATACCACCTTACTCTCTGTTTCCTCACCTATAAAATAATGCAAATAATACCCATCTCTCAGAGTTGTGAGGCTCA 

GATGAGGCAACGTGTGAGGAGAGTGGTCATTCATAAAACGCTAATAAATAGAGGTTATTAGTACTTCAGCACCAGGGTGAGGGTTT 

CATGTGCCTACGTGACAACTGTCAGGCACCGTAACTATTTGGGACCCACAAGTTAACCAGACATCCGTGGTGTGAACTCAGTTCAG 

AACCTTGTTCTCCTCAAAAGATATTAACACTTTTTTCTTATCTTGAGTGCCATCTCTGGATTATCTCTCTGTTGGAAGGGGTGGGC 

GTAAGACATTATGAAGCTCTCATTCTGCAAAGAGCAAATTGAGGCTCAGAAACAATCAGGGCCATCCCAGAGCCAGGCAGCCTGGG 

TTTGAATCTCAGGTCTACTACTTACTAGCTGTGTAAACTTGGACAAATTACCTTACTTCCTTGCCTCAGTTTCTTCATCTGTCAGA 

TGGCACCTGTCTCACAGGGTTAATATACGTAAAGGCTGTCTTGAAACAGTGTCTGGTACACAGGAAGTGCTCCAAGTATGTTAGCA 

AAAAGAGAAGACGGGGGTGGCTAAACCTTGAATGTAGTTCATTTCTTCTGGTTAGATGCTGCATTTCTTCCAACAATCTCAAATAT 

TTCTCCTGGTCTCCCCCATCTTCCAATAAGTAACAACATTGTTAGTTTCAGTGTTGCATTTTGGCTATTTCTGTAGGACAGTGATA 

CAACACATCAATTCATGACTTAGGATGTTCTGAAGCACATTCTTTTTTGTTTCATTTTGTTTATGGAGACAGAGTCTTGCTCTATC 

CCCCAGGCTAGAGTGCAGTGGTGCAATCTTGGCTCACTGCAACCTCCGCCTCCCAGGTTCAAGCTATTCTCATGCCTCAGCCTCCT 

GAGTAGCTGAGATTACAGGCGCCCACCACCACACCCAGCTAATTTTTGTATTTTTAGTAGAGACGAGGTTTTGTCATGTTGGCTAG 

GCTGGTCTTGAACTCCTGACCTCGGGTAATCTGCCTGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCCCA 

GCCCCTTGAAGCACATTCCTATTCAGCTCTTGACTACTGAATAGAGACCAGTTTCTTTCCTTTGAATAGTAAGAGATTCCTCACTC 

ACCGGTGCAGTTCTCACTTCAGAGTGGCTCTCCAGGTCCTCCTGCTCACTTCTCTCTAGCACCTCTGTAAACTCTTGAGGGTTCTG 

GCGTTGGGGGAGTGCGCTTAAAACCTAGGATTGAAGGGAAGCTTGGAAGGCTACTAATATAGTTGGGATGTTGTTCCTGCCCAAAT 

CTCATGTTGAAATGTAATGTTGGAGATGGGGCCTGGTGGGAGATGCCTGGATCATGGGGGTAGGTTTCTCATGAATGGTTTAGTAC 

CCTCCTCTTGGTACTGTCCCCATGATAGTGAGTTCTCATGAGATATATGTCCCTCTGGGAAGCTAGGACAGGGCCCCACTGCTCCT 

GCTTCCCTTGCCTGGCTCATGTCTATAGTGCTGCATGGGAATGGTCAATGTCTATGAGCCATGGGGTTGCGTGCATGGCAGCTCAT 

CAAAGAATCAAACTGTAGCATAACTACCCAGCCAGATGTGTGGCACTTCCTCCCTCTCCCTCTTGCTCCTGCTTTCACCATGTGAC 

GTGCCTGCTTTTTCACCCTCTACCATGATTGTAAGCTTCCTGAGGGCTTCCCAGAAGCAAATGCTGCTATGTTTCTTATTCAGCCT 

GCAGAACCTTGAACCAATTAAATTTCTTTTCTTTATAAATTATATTTTCTTTATAGCAATGCAAGAATGGACTAACACAGCCACCA 

ACTAACTGCCAAGGAGGACCCCATGCTTGAGGGGTCCAGTCTCGCTGGCACAGTGATGAACTACAGTGGACAGCCACTCCTTGAGT 

AGTGGTCATAGTTAAGGGACAAAAAAATCATGGTTCCAGTCTGGAATAGCCAAACAAAGAAAAAAAATAGCCAGAACAAAGGAAAA 

AAAAACAAAATAGTGCTTAAATCTAGCAAGAGAAATAAGAATAATTCATCACTGTTATAGTGCTTCACACTTTTCTAAGCATTTTT 

ATGTATTTAATCAAACATCATCTAATCCTAACCACAACCAAAGAAGGGGTGAGGAAACTTTCAGAATAATTTCTATCTGATTTCAA 

AAGACTCTGTTCAGTTACTTTTTACCCTACATGGTGATGTGATGTTTTTTTGTACGAGACTGTTCATTGCAGAGAATTATAAGCAA 

TTAAAGAACAGTTTCTGTGGTGAAAAGCATATTTTACAATAAGACTATGGTCAGTGGATTTCTATTTTATGTCAGCATACACTGTT 

TCCCACAATTCCATCATGCACTGGAATGAGGTTATCTATTATCTAGGCTTGTGGGTCTGATGGGACCAAGTCACTCATTGAGAAAA 

ATTGTCTGAGGAAGGCTGAGGTCATGGCTAACCAGTAATTCTCAGATGGGCCTTATATTATTTTGTTGTGTAAGTATTTGGGAAGT 

TCTCCAAGTTGCTTCTTCGTGCCTATTGGGCATGTCTGAAAATATGCAAAAAAGGCCAAGAATTTAATAGATAAGAATGACGTGAT 

ACAAATATGCTCCAGTGAGCAAGGTAAGAGCCTGACCCAGATTTTCTTCCCAGTTTGTTTATTTCTTTTTCTTTGGGTCCACTGGC 

CCTTTGCCAGCCCTCCTCCCAGCAAGCTGCTGGCAGCTCTCTGTGTCCTTCrGGGAAGCTAGGACAGGGCCCCGCTGCTCCTTCTT 

CCCTTGCCTGGCTCATGTCTATAGTGCTGCATGGGAATGGTCAATGTCTATGAGCCATGGGGTTGCGTGCATGGCAGCTCATCAAA 

GAATCAAACTGTAGCATAACTACCCAGCCAGATAATTCAATTGTTCCTAGAGAGTTTGATGGGACCCAGAAGAAGTAGCCACCAGG 

TATATTCAGTCGGCACTGACTTCAACAAATGCTCTTAGAGTTTGAAGTCATAGCGTTGTCCCAGAGTCAGCTCACTGGGTCTGCTC 

GGGACTTGCAGTACCTCTTCCCTGCTCTTCTGTTTATTTCCTAGCCCCAGTCCCCAAACCCCACCCACAGACTTGTGTCCAATTTC 

CAGAACTGAAGAGGACCAACTTCCCTCCTGACTTCTGAGACTCATGATTCTTCAGACATGACAAGTCCAGATCGAGACTGCAATCC 

CCAAGGAAGGCCAGCTGTCTTGCTCAGCAGAGACAATACAGCTAAAAGCTCTTTCTCACTTTAGGCAATTCATGCACTTGGTTAGA 

CATTTATAGACTTCAACTGCTCATCCAAAAAATCTAGGTCATTCTTTACATAGAGCTTCACACTTTGGAAGGAAAGCCAGGCCCAG 

GGAGGAGCGTTTCTGTTGATGTCTGGTTTGGCTGAGGCAGTAGAGAGTGCTTCTGCTGTGGGAAGAGGGAGAGATGGACCAGCGCA 

GGCACTGTGGGCCCTTAGGGGACGTGAATTTTCACCCCCTGGCCACTGACTCACAGAGTCTCTGAGTAAATGGTGCCAATAATAGC 

TGCCTTGTGTTGATGTCATGAAAAGTGGTGGGTTTAAGGATTAGGCTTTCTAAGGACATTTTTAAAGTATGTACCATAATTCCAGT 

GAGAAGGGCTGGGTGGGTCTGTTGGGGGTGTAGGGCTTCCTGGGGAGGAAGAAAGAATAGAGGTGTGGGTGAGAGGTTTAGCCATG 

TAACATGGATGGCCAAAATGGTAGAGCTCTTCCAAGTATATTCCTACCTGCCTCCTAAGCCCCGAGGAGAAGGACATGCCAAAGAA 
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AGAGCCTTGGGCTGGGAGTGAGAGGGCCCTTCTTGTGGAGGTTCCTCTACTCACCATGGCTGAGGCATGTTGCTTCAGTTTTCTCA 

tttttaaatttcagctcatggttctgctgctgcattgagctgctgtacaatgcaaatgttcaacacaagtgaagctgtttgttgaa 

CCTAAGTGCCACAAAAACGTAACATATCATTATCAGGTGTTCTCACCCAGAGAGAATAGTGTGGTTCTTCAGCCACTCGCTTGCTT 
CAGGGATGGTTTGTGTGGGCATGTGCTCATTTTGTACAGGTCTGTTCCTGTGTACCTAGATGCTGTGCAACTTGAAAGGCCTGCTC 
5 CTCCTTCCTGCTCTACTACTCTGGCCCCAGCAGGACAGTGAATATCAATAGAACAGAGGCAGGAAGCATGGGTTCTTTTCCTTCAA 

GTCTTTTCCACGTTGGCTTCTCTGCAACAGGAGTTGAGGGAGGCTTGGTTAGAACAAATCACCTTTGTCTGGGGGTGGGTTAACCA 
GATTTTTCCCTCTTCTGTGTCTGTGGCCTTGGTTGTGGCACCAGCTGTCATCACTGCCCCAGCAGrTGGGTGGGAGAGAAGAGATG 
AGCCTGGCCAGCCCCTCTCCTGCTTTAGTAAGACTCCGCTTAAAGGCCTGTTGTAAAAGTTTGAAATTGCAGGTCAGGGTTAATTT 
AAAGCTTGTGTATTGTCCATGTTATGGTGTCCCCCAGCCATTACAAGTAAATAATTAAAAGCCAATTGTAACCAAGATATTCAGAG 

10 ctccataaattcctggacaccataatatgacaagaaatagacactagtctaactatatggcaggctgtcctatgtgggccagggta 

tgacataccaggttatcccagaaagaagaacaggacaagctttacaaggaactgagcttcccttctcccaaattctcaccttatat 
taacatttttgttcttggtttagagcaccaaccacttcaagaaactgctgttgcaatgtggatttctctgagaggattcacccttg 
aagtccttgtctcctgcagaggaatttgttgatctggattaactgtccagtcattgggcaaggcccagagggcatgagattaggag 
tgagatgaggagtggaatgggttcaggaacacctggggagcaaggaaaccagacaggaaggaatacaaaaggaagcccagcaagca 
15 ccagccctcttgaggaggcttgcagctgctgtgggtgcatgctggaggtggcccacacctgtcctgagagctgactgcaagcatct 

cttcctaggtgcatgttcagtgacttcatgttggtagcttgaaactggccatagtggaagtatttacaccatgcaaatacgtgaac 
actacaaaccagggttcctctcacttctctcccaggagagctttacattaaactcttgcaagcatcctgctggtggcaaccataat 
ggattctcactttccctgaaaagcaggacttaatccttagcagatcacttgctttctcccgattgttctcctcccctgagtcttga 
ggggctggggactaacagagaccaaagtggccttggtgatatgtatgaagtggctcaggtcatagacggtatacaagttcaaagtt 
20 tgtatcaccacattgtttcttcacatgcacttcctgcctaagttgctgccgtccgctctaaaaaactaaacaaacaacgaccagaa 

aacaaactctactgatcttattttcagcttgccaatttttatacagtctccaaacaggatttaatgaatgtaataatcttgctgac 
aaataggttttacttctttggaatatttatcacatagttatttatttagaattctgtgtgtatacctaccaggttcaacctagacc 
cagcctaaccatgtttctggagatactgacctccattatcaacctcagccttaccacaggctctgctctaaccttgcccctaggtt 
ttctgatcctagctttcccattaccaccctctggcctctggttgtggcacacctgttatttcatgttaggccctcaatgctgacag 

2 5 cttgcctatccttcatatgctgatctgtctctggtacactcaaaataccttcacacatcaagagatttccttggaaaccaaaacaa 

aggagaagaagtgactgttccggagttgctgcctggtgctggacgtttgttttcatgtttcatgttcatcttgcagcaaggcattt 
ccatctcatcccccagacaagccttcactgtaggaaagctggcccccacctcttatcagcaaggagcagggtctgcatcaccaccc 
tttgccagttttctctcacgagactctgatcatcagggagcaggtcttctctctcagaggcaaggagcttatttcaggcaataaca 
gcagttttcatatggttcttcagatctcctttagtacctaggacagtgctttccatagggtagattcattatcaatgttggttagt 
30 ggtgtcaaaaattatttctacttgaagtagaatgaacagttgctatatagaatagttaggaagccatatcctgtcattggaggggt 

C CAAGTAG AGGCCAG ACAACCACTTACCTGTG ATGGT TTTAGG AGGGAAT AATGC ATTTGGAT AG AAAGAAG AGG TAG AAGATGGC 
TAGCCTTTTCCACCCTGATTGTGATCTCATAAACTATGGGATGCCAGCACTGAGTCTAACGGTGGAAAATAGGCTGTTGGCCCAGA 
GACAGATGACTCTCCAGAATCCGCTTAGTTTTTCTGTTTTCTTGAGCAAGTGGTCTGCAGGTTGAGTGAGTCTTTAATTAATATGC 
TTCTCTAGCAGCTTACATTACTCCCCTAGTCAAATGGCAGAGTATGTAAGATCAACATTGTGTACCCCACTGAGGCTTCAACCCTT 

3 5 TAAAGAAGTCTTTTCCTGTAAGTGTAAGGAGAAGCAGATGGTAATGAAAAAATACGCACATTTTATTATGCGTTGCACATTTTACT 

TATTAGAATTTTTAGTATGACACCCTGCATTTTAAAAAGCCTAAAGATGAAAACAAAATGGAATTATTCTTTGAAATATTTAAATC 

AGCTTGCAGCAATTATCTCAAAATATGAAAATAAAATCTAGCAGCCTGGAAGGTAGATCTTCCTTGACCACCCACTTTGAAAATCT 

CGTCTTTCAAAGGGAGGCTCTTCCTCTCAAAAAGGAAGAAGAGCATGCTGTACAGAATGAGGGCAGGAAGGGACGTATCCCCGATG 

AGGTTGTTCAAAAAGGAAGAAGAGCATGCTGTACGGAATGAGGGCAGGAAGGGACATATCCCTGATGAGGTTGTATAGAGCTGGAG 

4 0 CTTATGTGTGGGAGAGCTGGTGGTGGGAATGAGGGCAAGTGACTACACTGAACCATTCTCTCGTTGAAAAGTAGAACCAGGACTGG 

AGAGGAGTTACCTCGGAGTTCTGGACTGGGTGTAGAGAGAGAGTGTTTCTGTCTGCTCTTTCCCTAACCACATCTCTGCCTCCCTT 

GGCTGAGTGAGTCATCCTCTGCCAGCCTTACCATTTGCCAGCACTCACTCCCACAGAGACCATGTGAGGATTAACAAGCCGTACTT 

TGGGAACGTCACTGAAACTGTGGAAAAGCAGTGCAAGGTAAAGGTGAAGTGTGAATATGATTGTGAATCTTAAGCACAGAACCCTG 

AGTTCTTAAAGGCAATTTTTAAGATTAGTATCCATCAACCAAAGTTCACAAGAGTTTTTCAGAAATCACCAGAGTACAAAAGCTAT 

4 5 TTCACGAAATGTGCAGTGGCTGTGACCTTAGTGAGATTTCTTAGACTTGTAGCCATAAGGACTGGAAGAGTTCGTAAAGCTCAGCT 

CCCACTTTATTCTTGAATTCCTTATCCTGACGAATGGTGATTCAGCATGCAGCCAGGTATAGTGGAAAGAGAAGGGGCTCTGGAAT 

CAGACAGACCTTGGGCCAGGTCCCAGCTCCTCCACCCATTGTCCCTTTGACCTAGAACAAATTACCTAATCTCTCTATGCTTTGAT 

TTCCTCAGCTGTGAGTTGTGAACAATGCTTGTTGTTGAGAGTTAGAACATGGTTAAAGTGTTTAGCACAGCTCCTGGTATTTAGTA 

GGGCTTCAATAAATGATAGCTGCTATGCTAATTACAATAATGCTTATTAAGTGTTGCTCTTCAGGCTCTTTTTTAATATCTCTGTG 

50 atggcaatgcttccatcattagacagtgctgatggctagaattttctgccacatgttgtgcccaatcctatttcctataatttcta 

TCCATCTACTCTGGTGCTGCCTTTTGTGGCCCCATAGAACAAGTCTAAACCAACTCCCACAAAGAACACTTCAGATATTTGAAGAC 

AATTTTAATCTCTTCCCCAAGTTTTCTTCATGGTAAACCCTTTAGTTCCTGGAATCCTTCCATAGGTGACTTAGTTTTGATCTCAC 

ccaggacacgtctaagtcccttttcctcacatatgagtatctatgggaagatgctagccagccataaagggaaagttgagatggca 

AGTTTTAGATGCCATCCATACTGAATAAGCTGGCTTTTGTCCATGGTTCrTGTGAACATTCTAATGCATACCCTACAAGTATATTT 

5 5 CACAGTTCCTTCTTTTCACTGTAGTTTCACCAGAGTGTTCAGGAATATGAACACTGCTACCTGTGAGGAAGNNNNNNNNNNNNNNN 

NNNNNTTG CAGTTCCTGCCCTTTG ACTTTAT ATTCAGT AGTG TGACTTGCTTTGG CCAACAGAATG AGTCAG AAGAAACAG C ACG C 
CAGCTCCAAACCTAGGCTTCAGAGGCCCTGGGTATTTCCAGTTACTCTTCAGTGTTCTGCCATCATCATGAGATAACCTACCCCCA 
CTAGCCTACTGGCCCAAGGAAGCAGGGAGGCATGTAGGCTAGGGCCCCCAGCAGCACCCAGCCTGCACTAGCTGATTGTAACCAAC 
TCACAGAAACTTGAGCAAAAGTAAGTGATTACTGTTTTAAGGCACTGAGTTTTGGGGTGGTTGGTTATGCAGAATTTTTGTGGCAA 
60 GAAATAATTATTATGGAAATTATGTGGGGCCAGAAAACATAAAGTAATACTAACCCTACCTGGACAGAGTACAAGTTTAGAAGAAT 

TAATGAAAGATTTACAAAACTATAACCAAGCTAGATGAACACTTTTTAAAAATGATTTACCAAATTGTAACTTTGAATTTCTTTTG 
CAAACTGTGACCAGGAAGAAGATAAATGTGTATATTACATTTCACGAATGAAATAGGTAATGACGAAAGCAAACTCAATTTCTAAA 
TATCTGTGAAAAGTTAACGTGTTTCCTATTCGATATAGTTCACTCATTTACTCAAGAAATGTTGAATGAATCATGTGTCAGTACCA 
TTCTAGGCCCTGGAAATATAGTTGTGGAAAAAGTGGACAAGGCCCAGGTCTCATGAAACTTGTATTCTACTGGAGATTTAGAAAAT 
65 AAAAAATTAAATAAATAAAGCAGATAACTTCAGATAATGGTAAGTACCATGAGAAAACTCAGGCAGGGTAAGGAATACCTTAGGTA 

gtttagaaaagacttctctgaggatgtgacattgaaactaagaccaaaatgacatcagtaattcaagggaagaaagactacattga 

AGAAAATAGCAAATGCAAAGGCCCTGAGGTAGGAATAAGCTGGGAGTGTTTGAGGTACAATTAGAGGTGTGGAGAGGAGCAATGTG 
GTATGAAATGAAGTGGATGATATTTAAAGAGGCCAGGACATGTAGTGCTTTTTTGGCCACAGTAAGGAGTCCGTTTTATTCCAAGT 
GGAATGGAATCCACTGAAGTGTACTAAGTGCATGACTTGATTTATAGGTTTTAGGAGTTTGTCCTGACTTCTGTATAGGGAATAGA 
7 0 TTGTAGGTGGACAAGAGTGGAAGCAAGGAGGTCGATTAAGTCATTGCATCATGGTGGCTACAACTAGGGTGAGGCCAAGGATGGAG 

agaaatgaacaggtttgagatatatattggaggtagaatcaagacttcctgatggattggatgtgaaggaacatgagaaataaagg 

ATAATGGCTAGGTTTTTAGTTGGGGTAACTGAGAGGATGGTTGGTGGTGCCATTTCTGGAGATGAGGCAGATGCGAGGAACAATGA 

actcaggggagggagagatcaggagttttgtttgaatgagttaagtctgaacttagacgttgaattggatttgccaggtaggctgc 
tggacatactaattgggtagcgaaggctgaagataccagttgggcagtcatcagcatatagatggtattttagccaagagactaaa 
75 tgagttcatctagaaaatagtagtgaaagtgttttatttttaatttaaaatttaagaagttttaaattttaaaaactgtcaaaaaa 
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taaataaaagaaaaagcgggaggactcaaccacagagcatgctgacatttaaaagcttagcagaaaaagaggagacagaagaagag 
CCTGAGAG AG AGG CTG AG AGAGTGTG ATGCTATGGAAGCCAAGAGAAGAAAGTGTTC CAGGAAAGAG AG TCATCAACTTGGGTTGT 
GTTGGGTTGAATGCTACTGAGTCATAAAGTAAGATAAGGATCAAGGAGTAACTGTTGGATTTGGCAGTGTGGAGCTGATTGGTAAC 
TTTGAAAATAAAAGATTTAGTGGAATAATGGACACAGAAGTCAAATGGAATGATTGAAAAGTAAATGGGAGAAAAGAAACTGATAA 

5 cagtgaggttttgctaaaaatgggaatagagaaataagtagctagagaggatgagagtttaaggttttgttttatttggttttgaa 

ttggagatgcagaggcatatttcaatgacaatggaaataaacccacagagagaaaagttgatattgtgggagagaaaatggacaaa 
tgcaggatcaacgtccttgagaaagggggagacccagagcacagtgaagtgttggccttccatgctaacaggagagggcaggggat 
aagggcaacagagtaccagtgaaatggtggatttggggatgggaagatgaaagacactgtcagtttacatatacatatatatatac 
attttaatatatacactttaattattgagatgggctcatgctctgtcacccagacagagtgcagtgatgttatcatagctcactgc 
10 agcctcaaactcctgacctcaagcgatcctcccaccttgacctcccaaagcactgggattacaagcatgagccactgtgcccagcc 

acttatattttctcaatgagatatgactttagatcgtcgtttgaggagccaagacttctgaatcctgagcccaaaagcactgtgtc 
cttcatttaccatttggtacatttgaagcagagtgaatatgataacccctttaatataactttaaagagcaatacagatgacaaaa 
caattcatgtatattctttcatttgatactcttgccttgaataattgaagttcccagtctggaacagaattcagttcgtataaatg 
aagacattgtaatgaagggactatttacagagatgagagtggaattaagagatgtatccagaaactatcaacactcaggagtcatt 
15 accacccttggggccagggggccaaaggagattaatagtattagatccaacgagagctggtgccatgaagggaggaccaaccagca 

tgatcattcattgaaaagatatgtagtcactgtcaggggagtggtgtcaatgcagagagggaatgaaaaacaaatatcctgacttc 
cctccactcccagtctcttgctggtgcttcccaatggctaaacccaactggaagccagctggcaagtgagtgggctgatatttttc 
atggtgaaag aatag atctggcagagaat aaccag cag agctcctaacacttcatg ccataaatgttg aaaag attttgaaaac ca 
ctccaaggggaatctttttacccaatgccagtgtataaatgcatcttattattttgtgccagctgggatttagaaaacctagctaa 
20 ccatgttctttaatacaaatcatcatgagtacttgtaatccacttgcaatcttaaaatgtaatgtttgcccatagtcttcttttat 

ttccatccagaggcat attaaccataaaactgg agaag catatatt tcagggctcctcacttgcatgag ccc cttc caagg ccatg 
ggacggccctagaaatgtattcatatggtcatttgtttttgtaaaatttgtaaaggtaagatattttaactgcaatctattaaaaa 
ccaacttttctcactctgaccccagagaattctctccctgcccaccccccaaccagttatatgaactttaggccccacaaaacctg 
gatctgcttctgctttcagtgagactcaagtgtgctgatgcagattttatccctttcccgattttaccactgtggagaggaaaagg 
25 ggtagttaatgagcatcaaaatggacattctgcaagggaagaatgtagcaggaggatgagaaaaacagaggggggctgtgctaggg 

gcagtggaagaaaatcactgtgcctgaaggattgcacctgagtcacagagggtttgcaggtgtctaccaggtgactagtttccctc 
cagggcctaactcaggtgctgctctttatattttcagatgcagatggaaacctgtgtcgaagtaaccaactgttgcaagtcatgct 
gaccatgcaccgaattgtcatctcctctgcagaactgctccaaaaagttatcaccctatatcctttaacatagtgactggcaatcc 
caaaatgggatccacccaaaaagtagcttgaaatttgaagtatgcttttatttttattggtttggaataaccctgagtggcaaata 

3 0 ggttcatatgtcctttcaggggtatgggtgcatgtgttgggggtgtgttcatgtatcctctgttgggtggggcaatgttattgatg 

ctgattgctctggggggtggtcaaagaaatcaatatgcaagcacaatcttcaggctcttaatagtaaaaaatattttttctgtaga 
gtgtgcaaaatagatattcatcctgtgcaaattgacaaaggtgcaagcatgactcaaggataaatttctttctggccttcctgtcc 
aattcttcaactttctccaggttctgaagaaagattcccagtgccacagcatctggagaatctgctggtgccttattgcttcaggc 
aggaggactgactatgtgccaagcaaaacctgctggactttaaccttattacgggatatgaatcaagtagggaggagaaagctcct 
' 3 5 gcttgctttttctcactgatgacactgtaagcagcagcccccacaaaagaagagttgtaggcggagtgagaccgtttagcacccaa 

ggcgcaggtccctggtactgtgtcatgacttgtagctgctctaacacttttccactctcctaattccccgcgtttcatcttacagc 
acacagaaaaaataaaaaccatcaggactgaatcccttctctatacctactcatgagtctttacctctcatctcaaaggaggtgtt 
ttccagtagcacacaaagtgggggagcattgcgagaagtgcacataaataagaggtgcaggtaataagtgggtgcctcttctagag 
agaattttaaaccatcatgaaaccaactcagtgtctactttttattaatttcatgtaccagtgattataaacaatgtcagtgatta 

4 0 aatattcctccctaaaaacttatttgttggcctagggactaaattgttcctggggtgtctgggcacagtagctcacatctgtaatc 

ccagcactttggaaggccaaagtgggcagatcacttaaggtcaggagtttgagaccagcctggccaacatggtgaaaccccatctc 

tactaaaaatatgaaaattagccgggcatggtgacatatgcctgtaattccagctactcatgaggctgaggcaggagaatcacttg 

aacctgggaagtggaggttgcagtgagctgagatcacaccactgcactccagcctgggcaatgaagtgagactctgtctcaaaaaa 

aaaaaaaagaaagaaaattgtacctcggggttcctgcccttagtgcactactggctgcctacatattggggcagaccccccctccc 

4 5 tttcccatggtccctcgtacttctcacagaatcttactccaccagctatcacccctcctatacttttaaactctacctcttcaatg 

gcacctgcccctcagcctaaaacacattcaagtctcctcatctaaaaatcaactcttaaccctacctccccttcattccattgtta 

gggttaaaaatttgatgtgaaagcgtcttaaaatagtctacactcactatctccaatctctttactactcctcacttcgtaactgt 

GTTAAG TTGG CCCCCAGT ATTCG AACTTTCCTCTGATG TCACCAGTAACCTCCTGATTG CAAAG CCCAATGG CTTTTTCTCATCCT 
TGTTTCCATTGACCCCCAGAAGCArTAGGCATGACTGACAACCCCGTTCTCCTCCCAGCTCTCCCTCCAAGGCTCCCGGAACGACA 
50 CCCTCCTGGCTTTCCTACCTCTTGGGTTGGGCCTTCTCCAGCTTTTCATCTAGAGGCTTCTTCGAGCTCTGCTTACATATGGTGTA 

ATGTCCTGGTTTTCCTCTTACTCAGCTTCCTTTCTGTGGGTGATTTCTCACCAGAATTCCTACCACTGTTTCCACCATTCTTCTGT 
GCTGATGGTGACTTTCAAGTCTGGATTTCTCTAACTTAAACCTTTCCTTTTTTTTTTGGAAATTGGTGCGGGGAGAGGGGTCTCAC 

tatattgcctagtctggtctcaaactcctggcatcaagtcatcctcccacctcagcctcccaaagtactgggattccaggcatgag 

CCACGGCACCCAGCCATCTAACCTAAACCATTTTTCTTAGGTTTATACCAGTTTGTCCTGCTAACACTTAAGACTTTAATATATGC 

5 5 ATTAGCCCACTGTCCCCACCCACAGCCACTACCTCATTAATTCTGCTTCGACACCAGTACAGCCTTGTTTTGCCTAAGACACATTC 

TGAGAAATACATCATTGGGCGACTCTGTCATTGTGTGAACACCATAGAGTGTACTTACACAAACCTAGATGGCATAGCCTGCTACA 

cttctaggctagacggtacagcctgttgctcctaggctacaaacctgtacagcaggttactgtactgaatactgtaggtggttgta 

GCACATGGTAAGTATTTATATACCTAAACATAGAAAAAGTACAGTAAAAATATGGTATAAAAGATTAAAAAATGATATGTATAGGG 
GGGCACTTACCATGAATGGAGCTTGCAGGACTGGAAGTTGCTCTGGGTAGTCAGGGGTGAGTGGTGAGTGAATGTGAAGGCCTAGG 
60 ACATTACTGTACATAACTGTAGGTTTTATAAACACTATATACTTAGGCTATACTAAATTGATAAAAAATATTTTTCTTTCTTCAAT 

AATAATTTAGCTTACTGTGACTTTATGTTATAAACTTAATTTTTAAAACTTTGACTCTACACAGTGTACAGCTGTGTAAAAATATT 
TTCTTT AT ATTCTTCTGTAAG CT TCTTTCTG TTTTAAAAATGTTT AATGTTT ATTAACTTTTTAAACTTTG TTGTCAAAATCTAAG 
ACACAAGTATACACAGTAGCCTAGGCCTATATTGGGTCAGGATTATGAAGACAGGATGAGGCAATAGGAATTTTTCAACTTCATTG 
TAATCTCATGGGACCACTGTCATATATGTGGTCCGTCATGGACCAAAATGTTATGCAGCACATGACTGTATTTTCATGGTCAATTT 
65 CAGTTAATAGTGTTAGTATCTATTCTTGCCTAAACCAGTAACATCAGAAGCACTCTTGACTTCTCCCCTGCTTTCACCTCCTACAG 

tctgtcacctgatcctagggtttctacttcagaaatgactcttatctggtctctgctctccattcccataccatgccttagttcat 

GTCTCCGTGGTCTCTCTCCTGAACCACTGTCCCACTCCAGTCTTTGTATCTACATGGTCCGCCTACCCCGTCTCATGGTAGCTACC 
CTTGAAATTCTTTCCTACAAAGCAAATTGGGCAGGCCATTGTTTCTGAGCCTCTGCAGACTACGGAGTTAATGTCAACTCCTTAGC 
TTGCCAGCAAAAGGGCCTCCTCAGTCTGTTCCCAGCGAGTTTTTCCTGCTTCATTCCGTAGCTCTCTGAGAAACCCTTTCCCTTCC 
70 TCACTGAACTTCTCAATATACTGGATGTAATGGGGCCTTTTATCATTCCTGTGCCTTGAAAGCCTTTCTACCCTCTTTGTTTAGAA 

GCTCTTTCAAGACCCTTCTGGGAAGCTTTTCTAGACTTTTCCAGCCCTTCTCCCCTTTTAAAAATACTTCTAATGTTTTAAAATAG 
TATTATTGATTGACAATCTATTTAATTCCTTTGATTTTAGTTTTGTACTGCTTAAGTCAAAGTGCGTTTCTCATATCTCTGGCCTG 
GATGTAATCTGCATTGAAAAACTCACAGAAAGTGTGAAGTGTTTTTATTCTGTTAGCTAAATAAATGTATCTACCTAAACTTCAGT 
CCGTTTTGCAATGTAGTGCCTATGTACTCTGGTCTTTATAGATGACCGTTTCAAGTAAAGTACAGAACGTTTGTGTCTAGCTGCTG 
75 TGATTTCAATTTGGTTAATAATATAAAAGATTGCAAGGGTACTGAAAAATTGArTGAATTACAAATTAAGAAAGATATATTTTTGT 
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attttaaaagtatgtacactgtaacttacctatttgtgtgtcgtctcccccgctagactctgtctttcaagggcagggagcaaggc 

TTATTTATCTTTGTATCTAGAACTTAGTTTAGTGGCTGTTTCATGGTAGGACACAATAAATGTTGCATTACTATGGGTGCAAACAT 
TGGGATACTTTTTATATTTACAAGAACTTTTACCTGTGATATCTGGGCTTTGCTCAGGTGAAGATGTAACCTGGGGTAGGGAAAGG 
GATTCTGAGAGTATGAAATAATACTCCTGTAATGAAAGCCAGGTTAAACATTGAAGGCAAAATTATTTTCTTTCTTTACGCTTAGT 
5 TTCCCTGTTCTCTGACCTGGAAGTAATAGAATTTTTAGTTAAATAAGCTCAGATGGTCTCCTGATTACCATTGTGAAAAGAAGAGA 

GGGATAAATTTGAAAATGTGCTTTGAATAGTTTAGGTGCCTGAAAAGTACAGTCAGAACTGTACTGGTACTTTATAGCCACAGTAC 
TAGCTATGAAGAAAAGAAAAAGGTATGGGGTCTGAGGGTTCCAGCAAACACTGAAGTTTACCAAGATCAGCAGATGCCTGAGCCTC 
TTACTATTTAGCCTGCATGTGCTGGTGTTTGCTTCAGCTCCTGAATGAAGTGAGAAAGAGGGTGCCCTGCTCCCTGTGGGGGGCAG 
CCTTTGCCATGGCATAGGGGCTCTAAGGACCTCTGAATGATGCCCAGGCTCAGCACTCACGTGTAGACTGACTGGATTTACAACAC 
10 TGACGCTGCACCACATGCAGCCAACGTGCACTGTCAGAATATACTTTTGAAGGGAAGGATAAGGAGCCACTGGGAGAAGGTGAATG 

ACACGGTAAAAGTCACCATGTCGATTTAATGTATCTACTTAGCTTTAAAACAGAAGTGTGGTTTTTGTGCCTTCCCCTTTAAAATG 
GAAGAATAAAAATTTCAACAAGTAGAACAAATGATAAAAATATAGAATCTGAGAGGTATTTATCTATGTGCCTTTTGCCTGAATCT 
CTTTGCATTGAAGTGATGCATTTTCTTAGTGATGTGGCATAAAGAAACATAAAGCCATCTCATTCTCACTTCTACTTTTCCACCCA 
AAGAAAGGCAGGCATAAAAACTTTCTACTTCATGAAGTTTGCCAGTTCCCTGCACTTATTTTTATGTCAATTACCTTTGTTGATGT 
15 GTAGGGTTTTTTGGGTTTTTGTTTTGTTTTGGTGCTCTGATCTAAAGGGCAGATTTTATAGGCAGTATATGTATTAAAATTTAATT 

TTTAAAACTAGAAGTCATTTTATTAAAATTACAAATTTTATAACCATAGTTCTTGTTTAGGGTTTCAAGTTTAGCTTGCAAATCTT 
ACTGTTTCCATAAGTCTAGCATGTTTCAGCAAGCATTTTTAAGGGACTTTGAAAAATGTTTCGTTAATTTGAATAATGTTAATTAA 
ATATTCCCAATGATTTTAAACTACAGTTCTGCATTTTATATCTTAGATAATTTTTAAGTGCTTCAGATACCTCCCTGAATTCTAAA 
TAGTTTTTTATAACTCTAATAGATTAAATTTATAAACAGTAAAGCTATCATTATCTTAGATGTTCCAAAGCTATGCATAAACTTAA 
20 TAAGGTTTCAATTTAAAACCACAAGTGTAAAGCACTTAATTATATATTGCAAATTGAAGTTTCAAGGCTATCATTCTAATATGCTT 

TTAAACATTACAAGCATATAGAATTTCAAAATGCACAGATCTCCTTCCTGACAAAAAAGATCAGTACTATGACTTTGACTCTCTTT 
TGCTTTTCTTTATTTAACTCTAAATTTTCCAAAGGTTAAAATATATACACCCACAGAAGGAAGACCAGTCCTGTCCCAGTTAATTA 
AAATGTTTGCTGGGTTGTTCACTGGATTCCTCTCATGGGCCCAGCTGGAATTCACTGAACCCTATATTGTAGTCATTATGCACAGC 
TTTTAGAAGGAAAACAAGGCATGGCCTTTACGGGCGGGCACAGAGCCCACATAGCCTGATGCCTCAGTCTGTTGATGGGAAATGGC 
25 AGGACCTATTCGGGCTCATCACTGCATTGGAGTTCTCATCTCTTTGACTCTTAAAATAGATGAATATTTTTTTCCATTTATCTTTA 

AAGACATGTGAACTTGATGAGATCTTGCTATTCTTTCATATTCTTGGAATGCTCAGAATGAAAAGGATCCTTAAGGTGACCTCCAG 
TTTTGTTTTCGATTATTCACACGGTTTATCTGACTTGCCGTTACAATCTATGAGGTCAGTCTACTGACATCCTCTAGGTGTATATA 
TTGTAACTTTCATATTATTGTTCTTCATTATCATGACATATCTGAATATTGAATATGTATTTTTTCCTCTTCGAATTCACTGCATA 
CATGTGTATCAGTTAAAAGAAACATTGTAAAAGATAAATGGGGCTGCTGTTTTTTCTTTTTTTTCTGCTTCATTTTTCCTTCATAG 
3 0 GGGCTGCTTTTTGAGCACAGGCAAGGAGTCATTTGCCCCTTCTTCACTTTTTATAAGTTACCTGTCTCAGGACCTCTTTACATGAT 

TCATTTCTTAGTTCTGCAGTGCTGCTGCTTCCTTCCGTAAGCCAGGTCGACGTGGGCTGGAGAGAAAATTACCATCATCGCCTTTC 
TAGGCAATAATATGCATACAGCTGTACACATCAAGTTGGTTTTTATCCTTTGGCCAGAAAGATAAAGCATCACATTTTCATTTTTT 
AGAAAAAATATTTTGGGAGGTAGTTTCAGCAAATACTTCCAAAGATGAAAAGTCGTTTGGTTTCTGTAACAGAGGTCTCCATTTCC 
CTTAACCACAGCCCTACCTATAAGGATGCTTTGGCAAAGAATTCACCAGGACTTTGCCTGAAGATCTGTTATTTTGTAAGGTAATG 

3 5 TTTCTTTATGTATTTCAAGACTTTGTGGAGCAAGGTGAAATGAAAGGTGAAGCAAGGGACTTTCCCTGCCTTTCCTGACCTCTATA 

GAACACCTTTGGACAGATGGAAAAGGGTAGTCCTTCATAACAGTGAATTTTCTCTGGTGTACTTGAGCTTAATTATTTTATACCAA 

CCTTTTTTCAGTCTTTGGTATCAAATGACATGAAGGAGGGAATACAGAAATAATTAAAGGTCTGTTATTTTCTTTATTTTTGTTCT 

TAATTATACAAGTAATATAGCTCArTATAGAACATTTTTAAAAATGTAGAAAAGAATATAACTATAATAATGATCACTCATATCCA 

GTTACCTATTTTGGTGTATTTCCTTTGTCTTGTTTTCATGTCAATTTTTTTGAGATGAAAATATATATACGGTTTTATATCTTATA 

4 0 gttttcacttagctttatagcatgagaatcttctctagtcattaaagactttttgtaaacattctttttaatagccatgtaatatt 

cgaatatgataaagcataatctatgaatagattgtctcattttggacatttggtttatctatagttctctcccttataattatctc 

caacccacatgattgtgcctgaatctttgtcatggctcctttgattatgctatgccttatcctaccacagcatttgtgtggaggga 

cagaagattttcagtggatgggttttcttccttccctgctcccaccccagctccttcaatatactaatagacgaatcagactttgt 

ctttttctgagttctctttgtggcagtaaattccttttggaacccaacaaattgtgagtccttggtatcagttttggattgtgttt 

4 5 tttaaccccctccttgtaggtattggataacagaattctgggtcatgtttaaaatggacgccagcttgacagacactatggaggag 

tttcaggaactggtgaaagctaagggtgaggagttacattgccgcctgattgacacaactcaaatgtgagtgtcaaggtcttgact 

catctttcgaaaccacctccctcctgtaatataatcccagttgcttgttgggcttctgacccccagcggtgactgctgctctcttt 

ctccactctgagaagcccctcaaatacacaggttcaaactgcctcaccaaagtgaaggcttggcatttaacagaaaagcagagagg 

cctcatggtgataaagcagtaggtgacatatccaggagcagaaaaagtaagtcccagtcaaaaagaaatcaggtagcaagatattg 

5 0 actaaaattaatccagataatgaaaaactgaaagtgcaaatgactgaacccacgcttaatgccaggaggcacacctgaacttgtaa 

atgggacaggactaaaaaatgtattcaggagaaggcttataacatatatggatgtctatgaaagacacttagacttccagagctgg 
atgggattccaggaatgttttaaattattccttggaattcttatttataagactgacccattctgggaaaatgagtgcctttccta 
attagggggaggggaatgtatgctttgtatgccagggttttcacagtgtggctgctttattttgaaatagtacaaatccctaagaa 
atagaattctagaactgatatatattctagagatcatttcatccaacatcctgatttttctgactgggaaattgaggctcagcaag 
55 aatgtgactcatctagggtccagctagttaagctagtgacagagcagcagctagcctctgaggtcctgtccatgatgcactgtagc 

cacgtagaaatgatttcaagattacattccagagccccaaataagtctgtttatcagtttggattctctgtacttctctgcttaaa 
attacacaacttgaaagataagagattattcaaagtaatagtttcttcattttaaagatgaaattagagcccagggcaattctcaa 

CCCCAGCTCTCCTTGTCCCAGTATTTCCTAGCTGACTTTTCTTGACCAAAATTTTCCACATTATATTCTGTAGGAATTATTAGTCT 
GTGGGGATATTACTTGGCCAGATATAACTGAGGAATAATGAGTTAAACTTTCCTTTTGCAGTGCTTTTCAGAGTGTGTAATATGCT 
60 CACTGGCCAAAGAGGCTACAGAATTTATAGCACTTCCCAAGCTCATTGACCACAGAACCCTTTTATCAAGAGACAAGGTTCCCAGG 

AATACCAGTTTGGAAGACAGGCAACCTGCTGTCTTTCAAAATGGGGCCGCTTCCCTTTGCTTGTTTAGTGAAGGAAACTGAATAAG 
AAATGCATGGGTTGATTACAAGAAAATAATGGGGGCAGGGCGCACTCTAGGGTCAGCTAGGCTTCCTTGG1CATTTCAGTAGCTGA 
GGACATTTGAGGAAAATGACACAACTCTGCCAAGAGTGACCATATGTTTCTACGCGTGATTCCCTCCCTTTATGACATCTTGCTGT 
GGTTCTTTGAGCTCTCTTTCTGGCATGAAAACTGTTTCACTGCCTTGGGATTTCCAACCAGATAGAGAGTCCCTATCATTCACACA 
65 AGAATGAAGGAACACACAAGCAGAATGGAGGGAGCAGACATACCAGATGATACACAAAGGAGCCAGGACCAAAGGCAAGGAAACTG 

ACCGATACCTGAGACTCCTTCCTTCCCACTGCCTTAAAGTAAACTCATTTATCCTGTACCCAACTGCACACTTAAAAGGCTCACTG 
AAAACCAGCAAGACCTCCTGGAGGCTGCCATGGAAAAAAACTGATTTGGAGAAACTCTGTGAATGCACTGTTTTGGCATTCACAAG 

gaaagttagctaatggtgttttgtatattcttgtgagaaatgttaatggatttacttgcaaaaagcgatttattccttttccctgt 
cttctccctttcacatttacccacaaaagcaatgcccgtgactggtccaggaaacttactcaaaggataaaatcaaataccagcaa 
7 0 gaaacggaaagtctccctgctctttgaccatctggaaccagaagagctatccgagcacctcacctaccttgagttcaagtctttcc 

ggaggatatcggtatgtatgcaaggggcaggagaaaaatcttccctgggatatttctgaaaataagatgataattcaacagcccat 
ccxscttcataaccttagaggccccctcaagtcgtggcaggctttcctgccagacatcatagagtctgaaaaaatcagtaccatctg 
aattcctttgattgtgactcctgtgcttctcccatctctcttcttccatgcccccgccccataccatcccaccactcactcaagtt 
accatactgtgggcacacatcacacacacacacacacacacactctctctctctctctctctctctctctgtctctctcattctac 
7 5 cctcatacccctgataatcctcatacccctgataatcattaggcttcaacaactctttttaaaatcttcctcaaaaaaaaaaaggg 
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gggggggtgcgggggcggggagaggatatgtcctctcagagtttgaattcattctggggtaagctttgaatggctctgggaaatcc 

caaaatagattctactgccctagcccagaacatacctaaatccttgaagtggtcctggcccagaagtcactgtgattctagagata 

agctgtgctgacccaaaacctttcaactggggcaactaagcagagtcaaagggagagagatttcagttgatcatcaggtacagaaa 

gagtacaggttcatcctttcctcactgcaatccatatgtgatcccaaagaatattagttctatgcaagagaacttgtcaacatgtc 

agatgccaacagaccctcactggctaatgtgctttcctgagaaatgaaacccttattccacttagcccctacccctaccaacagat 

acagtcttcacctccgtgctaaaaatagtgaccacctagttgctgggtccatttattaaaatgaccagtattctcctggtgagggg 

atggaggcccagagggctgacttgaacaaggtcgacacagctgattacagtcaaagctggggctaggactacatgcctctctcagt 

cactcagcaccaatttgttgagctcagttgtgtctggaaggagacctgcaaatcaggttacaaaggttattttacattttcattca 

taatattgacagcccttctgttttcacgcagctgtttggtcactcagccaggaagctcccagcttccatttggaaataacttctcc 

aagcattaactctccattctctgcacccctcagtaccccagacccaaattgaaaagctctgcctcaggagttcccatttggcagtg 

cctccccgtcacagggaaggacagcagtcagagctgagccactgaaaaaagccatttatcacacaggaaatctgagctctgcaggg 

gtcaaactggcaggctgcttggtcaggcctgcaggatgtctgcttgatgccaatgctcacatcagtggaggcagaagtgaaaaatc 

agtgcagaacgaggaatcccagccagtgtccccaggggttgaacagtgttctatttgcaagtgaaaacatcagtttcaaccttcat 

ttcttttgagtggcttggtcccttcatagaagactatctcagggtttttttgtttttcctgtacagtgctaaacagttttaccaaa 

cacaagttttctctccaacatgaggttggagggaaatttatctgtgctgtgaattgaaaggcatttgatatcttctgtttattaca 

aaactttaggggtagtgaggatgttactgggataattgttttaaaaaaacaagtggatttaaagttatatttatagtgggaggggg 

gtattaaatgtattcactggaatatattaattgaatgaatatattcaaaatatatgcaatgagttgtggctactttcttttagaac 

cagtaagatgtttgctttatatatctctcttaaggagcgattttggtcctactcataggttttccacccatcagcagccatatagc 

acagtaaaatggggctcagttaatttgcagctattttatttgggttgtgacttctcatctatatatttactacttaggcagaacta 

aggtgtactgtagtaataaccccccacccacccacctcctgtacaatctcagtggcttaattaagcaaaagtttatttttcactca 

cactgcatgtctaacatgggtcagcagaggctgatcagagttccccaggaacccagatgatggaggcttcatcttgccaggaattt 

ccaagatctctgcagcagtaggaaggcaacatggcagaccactcactggctcttacatctttgcctccaaagttacatcgcttcca 

ctcaacattctgctggctgaaccatgtcatatggtcacaccttctttcaaagggaagagttgagaagggaagagttggaaataatt 

ggggaaaagcaccaaagacttccataggaaagttgaagagaaacagactgtgatttgagcagagggattctttgtgacagggacac 

AATAGCTACAAACATCACrTAGACTAGATCTTCAGGGGACATTTCCAGTTTTACACATGTTGTTTCATTGCCAACTGrAGTCAATG 

CTATTGTCAACTTGGGAAACCATGATCAGCAAACATATAGCTAACCAAATTTTTAAGTACTCCATTTGCCTCTGCTCCAGTTGGTG 

AGTAGAAGGAAATACAAACAGGCTTGTATTAGCATAAGGTTCATAACTACTCCATTAGCGCAACCTTACATATATGTAACACTTTA 

AAAAGTTAAAGCTTTCACACATTATCTTCTTTGATCTTCATAACAATTCTATGTCCTAGATAGGGCAGATTTTATGATCACATTTT 

TAAGGTAAGAAAACAGCTGGGGAGAGAGAGATTTGTTTTTGTCAGGGGAATTACCTTTTATTCCCTTAACCTTAGCAGCAATACTG 

ATCTTTATTCTGTACTGTATTCTTTAGAATTTAGAATAGTCAGTAACAATATCTACTGAAATACAGCATTTGGATTAACTAATGTG 

TCTACACATCCACTTATTCCTAATAACTTTCGATGTAGAGAAATCATGCTGTGGGTAGAATAAGGAAGATTTCCCTCCCATCATGC 

T TG TTGG CAAG TG G C CAAG AT G CAG AAG AG C AC C AGG AG CTCCTCTGTTC CATGG CAGTTC C CAG C CAT CAA C TG AG CAG ACTGG A 

CTTGTCCCTTAAATCTTCTGGAATACCAGAGTACAGTACTGATAGGTTTTTTTTGTTGTTGTTGTTTCTTTTCCTGCAGTTCTCTG 

attatcagaattaccttgtaaatagctgtgtgaaggaaaaccccaccatggagcgatctattgctctgtgcaacggcatctcccag 

tgggtacaactgatggttctcagccgccccacgccgcagctccgagcagaagtcttcatcaagttcatccaggtggctcaggtgaa 

taactggtttaagacatttggcttgggctataaggtaaactttctatccccttttcctccagcttagtctattaattagagctgtt 

ttttccctcctgaaccatggcgagggggtggagaggtttgtgtgccttcaaccagatctagatatggtgacttgtctcttcttcca 

tacaaggacagtgtggaggggagggggccatacaggccatatcaggggtcaggatccagttttagatctgtttagacctttaacat 

ttttcaaaagatgcttaccagcctacattattttcccgagtctggcccacatggcaaaggaaagggcaattctaagatttactgga 

gctggaccatcctggattgtcttaggtctttaagcccatgcagtgctgaatggctgcatttaatgtttgaggggcattttataaga 

ggaaaacaagtactatgaacccatatttgaagttccccagagattctagcttctctgtcccagttactgtcctatataggcactgg 

cattgcatgggaaaataagacaaagtccttaccctcaaaaataaaagtctggtaaatttggaataaataaaagattacacttaata 

atatctttctccaactctggatggtctagaccagtgtttctcaaagtcaacagctctgactttggatcacctgctctgatattaac 

taaaggtatattaaaagtacagatctccaagcctaaccccagatccaggcaatcagaatgtctgggttaggtccagaaaccattgt 

gttaaacaaatacttgaggtgattctaagaaagcactgatctagaaggtggtccacagatcagcaacaacaaaaggagagagatgt 

aatgcctcccagatgtggaatccaccagtctgaataaagcagaaggggagacatggacaggaaattgcaatgcctcgtaactagtc 

tttaaccagcgttaagggagactcacggcacagagacaagaggcagcctctaagctccccatataactgacatgtacagtgactct 

gctgtcatctgtcttctgtgtcacagaagctccaccaactacagaacttcaatacactgatggctgtgataggtggggtgtgtcac 

agctcaatctcgaggctcaaggagacaagttcgcatgtcccacatgaaatcaataaggtcagtgctactgtcttctctggggccct 

tagcagcattctcaagatgtgtgccaacattttctccttggtgggcagcccagagagcatttccaaccacaccatcccttgtcaac 

caggctaagtggcagggaggcaaaccttaaggaaatccataggatggagaagtcacattttttagagtaactgtgattttgtctgg 

cctcagacagtgtcactgcaaacattcctgctggaccagttgaaacaatgtgtgcctcttcccatgttcataggccatggaatatt 

cagttaccatctttgacactgattccctcgctccagctccttgctctaaaatgtgttctcaaaaggaattgtggttcggttgacca 

taggtcagtttgcacattgagtgtagttatatagtgatatattaaaaacttagctatccagaacccttgaagaatgacattccgga 

TAGTTGAArTTTACCAGATAATTGGATATGAGTTCTTCAGATACCATTTTGTAATACATAATGTTTTATTAATGAATATTTTTCTT 

aaatgtcctgtacattttcctacattattagattttacagaatatacttttatcttttatgacatagggctgttttgcttgtttct 

cttttttatagaaacagggtcttcctctgtcatcaaggctggagcacaggctggcacgatcatagctcactgcagtctcaaactcc 

TGGGCTCAAGCAATCCTCCCACCTCAGCCTACCAAGTAGCTAGGACCATGGGTGCACACCATTATGCCCAGCTATTTTTTAAAATT 

TTTGTAGAGATAAGGGTCTCCCTATGTTGTCCAGACTGGTCrCCAACTCTTGGCCTCAAGCGATCCTCCCATCTCGGCCTCCTAAA 

GTATTGGAATTACAGGCATGAGCCACTGAGTCCAGCTGGAGCTGTTGTTATAAATATAAACCACTGTAATATACCGAGGATATAAA 

TGTATGGCATGGGTTAGATAATGACTGCTCTTTGAGCACTTTCATGTAAGAGGACCTTACTATACTCAAGCCCCGATCCTTCCAAA 

CTAGCATGGAGAGGAACTCTCTTTTTAGGGAGAGATACCTAAGCTCATTACCCCATCTGTTTTTCCCAGGTGTTCAGCTCCCTTTT 

GGGGAGTCTTTTATTATCTCTGTTATCACAATGCTGGGCCTCTGGGGAGGCCCCCCACTTCCCAGTGGTCTGATCAAAAGGGCATC 

ATCTTTAGTCACCTCTTCATTCCTTAACGGTTCTGCTGAAACCAGGTGGAACAGTTGAAAAGATTGCCCACATCTCAGAGGTGACA 

GAGAGAAATAGTCACAGAGATTAAGAAGCCTTCATGTCATTTAGCTTATAAGAGAGAGCTTGCTCCTCTTCAGCTTGGGGTCCCCC 

CACAGCAGTGCTTCCTGTCGGTAGCTACTTGACCCTCAGGGTGGTCTGCATAGTGAATTAGTAAGTCCAGGGTTGAAGCAAAAGTC 

CCCAAGTTGTTGATTTCACCTTCGGAGGGGAATAAAAATATCTTTATCATTTTTGCTGTTACACTCTTGTCTTGTGAGCCCCTTCC 

ATGCCTAGGGCTCACCTGCACCATTGGTAGAGGTTTATGAAGAAGAAGCTCTCTTGCCATCTCCCAGTGATTrGAAGGGGTCTGAC 

TCCAAGAACTCCAAGTTCTTCATTGTGGAGAAATGGTACTTCGTAGGCCACAATTTTATTAAGTTTGGGCACAGTGTCTAAAAGGG 

TTACAGTAGTCCCCCTTATCTGAGGTTTTGTCTCCTGTAGTTTCAGTTATCTGAGGTCAACTGCAGTCCAAAAAAAATTTAATGGA 

AAATCCCAGAAATAATTCATAAATTTTATTATTTATTTATTGATTGAGACAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGC 

TCAGTCTCAGCTCACTGGAATCTCCGCCTCCCAGGTTCAAGTAATCCTCCTGCCTCAGGCTCCCAAGTAGCTGGGACTACAGGCGT 

GTGCCACCACGCCGGGTTAATTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTAGCCAGGCTGGTCTTGAACTTTGGACCTC 

AGGTGATCCGTCCACCTCGGTCTCCCAAAGTGCTGGGATTACAGGCATGAACCACCACGCCTGGCCAATTCATAAGTTTTAAAATG 

CATGCTGTGCTGAGTAGCATGATGAAATCTTAAGCCATCCCATTCCATTCTTTCTGGGACTCCTTCATATCAGTCACTAAGTAGCC 
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gtcttggtcatcagattgactgtcatggtattgcagtgcttgtgttcaagtaactctcactttgtttaataatggcctcacagtgc 
aagagtaatgatgttggcaatttggatatgccaaagagcagccctaaagtgtttcctctaagttctttacttaataaggaaggaaa 
aaaatcatatgctgaggttgctaagatctaagtaagaaggaatttcatctatgaaattgtgaaaaagaaaagaagttcattctagt 
ttctcttttgtacttcatactgcaaaaagttatggccacagtgcatgatgggaatggcattacatttgtgggtgggaaacatgaac 
5 agaaatgtgttccacttgacagcaatcgggtttgttactatgcacagtttcaggcatcaattaggcatcttggactgtatccccct 

aaggataagagaggactccttatgttgtatgataacatgattggcagacagtcacttcatgtctttgcttctgagaaagctggtta 
tcactcatggggaatggattctgtgaactgcttgctgacttgaatgacaagtgattgaaaagaaaactagatctggctgctccctt 
tctgtgctggtgagcagccgttcccacttccaggtttgaagcagggtgtaacctctaatgtcctctctcctgtcctttgctcagaa 
ttgatctagtctattcagtctttttagttcaaggttttagtctgtgaatggaatgtcacttgctttctagtcataggcccattctg 
10 agaatcttgaaaggcccatcaagcacctcatagagaataacacacaatagactactgaagctccactcttaaaatacatgctcttc 

cccatgccagcaacatagtcagcatttcctgacatcacatttcaactgttaatcaatgcagtgtctctggaagcattcagaagaca 
ccaaggaagggaatcacatggcttggggacaggagttagagggatagtgttcactatatattcttgtacctttttaatttttgtat 
caggtccttgtttttgaaaagaaggaaattttaacataaaaatgataaaaccccgatttataatgtttaagttatataacagattc 
aagcatatcttgtgtttataaatatattctgtgatatttgacatagctgaggttttaactggggagtcataatctgtaccttttac 
15 atgaattaccccctgctcaacaaattctggatggggtgagatcatggcacaggatgcaaacatgcaaggtcctcattacagacaat 

gcacactgcctagcgggtacctgtgattggtctgttctgctttgtaggttctcggtgagatgactgagctgctgtcctcctccaga 
aactacgacaattaccggcgagcctatggagagtgcaccgacttcaagatccccattctgggtgtgcatctcaaggacctcatctc 
cctgtatgaagccatgcctgactatctggaggacgggaaagtgaacgtccataagctactggccctatacaatcatatcagtgaat 
tggtccagctgcaagaggtggccccacccttggaggctaacaaggacttggtacacttgctgacggtgaggctcacactggaggac 

20 AATTACTAAGCACTTTCTGTGTGCCAGGTGCCA'rrCTATACCCCTTACCAAATATTAGCTGTTAGTCCTCATAAAGGCTCTATGAA 

GCAGATCCTATTACTATCTCCAACATATAGCTAGGGATACTAAAGCACAAAGATATACCTTGCCAGGAGACCACACATTATTAAGT 
AGCAGAGCCTTGATTCAGACCCAGGTGGTGGGACTCTAGAGACTGTGCCCTTCAGACTTCTAGGACTGTTTCACTACCTCTACAAA 
AGCAGTCCTAAGCTCTCTGGGAGGAGCTGATGGCAAATCAGGATACAAGTCTTGGTAACAGATGGAGAGAATGAATGTGCTCTCAT 

aaaaagggcaggcagtaatttaaaaaacaaacaaaaaacacccagggttattatttggttcctggcttagatctttgctcttggag 
25 atattcaagtgaagatgaacacttgtcaatggtgtgggagaccaggatttgcattttgcatatggggtgagatcagatgatgaact 

cccttccagacctgcaattccgtagtttaccagctgtgtgactatggacatataaccgtccaagattcctctcctcaaacgaatta 
gnnnnnnnnnnnnnnnnnnnnccagttctaaagttacacagtttttaacctgctgtttttggagagtagaataatgatcataacct 
ctttctgcctcacagcagcattttgatagaaccctgggcttcacatcagctggtgtgtgatcctagccctttcacttattagccag 
GT GAC CTTGG CAGGT CTGTGT CTCAG AC ATCATTTGT AAAAACATGGAGTGAATCTTAACATTCTTTGG ATTATAAATCTTGTGAT 
3 0 GAAAGCTGTGAACCTTCTTCCCAGAAAAATGTACATAAGCCATTTATTTTTAAATATGCATGTAATTTCAAGTTCTGAAATCCTTG 

AAGCCTATCCATAGACTCAAGGTTAAGAATAAGATTATTCCTAAGGACTTCTCTCCTAAAATTTTATAGTTCTAAGATACATGAAA 

CACTGCAACCTCTAT CTT CCAGGTCCAAG CCATCCTCCCACCTCAGCCTCCTGAGTAGCTGGGACCACGGGCACACGC CACCACGC 
CCGGTTAACTTTTGTATTTTTTGTAGAGACAGGGTTTTGCTATGTTGCCCAGGCTGGTCTCAAACTCCTGAGCTCAAGCAATCAAC 
3 5 CTGCCCTGGCCTCCCAAAATGCTGGGAATACAGGCATGAGCCACCATGCACCCAGACTCATTAACTCTTAATAGCAATTAATATGT 

CTTACCATTTAAACTGGATTTTATTGCTGGACTCAAATTTAATAGTCTCAGACTATACACACCATCCTTTCAGATCATCTGTCTGC 
TTTGAGAGAGAACAAGTGATGTATTAGTCATCTGTCCAGACAAGGCCTTTGGCCTAAGCTCTATATAGAGGCTTAGATTTAAATCA 

tagttaaaaagagggcatcctgagatatgtccaaaattaaaaacatttcaatgagaattaatgcttgccctattgcaatagtaggt 

GTTATACCTGTTTTGTGACTTTTGAAAACAAACTGTTTAGAACCTAAAAGAGTAAACTACTGGCAAGGAAAATCCAAGAAAGAACC 
40 ATCAGCTGTGGGAGAGGCAAACAGCATCTTAGCAATGAACCCTGTTCTGCrTTGATCTGCAGTTATCCCTGGATCTTTACTACACT 

GAGGATGAAATCTATGAGCTTTCCTATGCCCGGGAACCAAGGAACCACAGAGCTCCAGTGAGTTTTTCATATTAAGACTCCACATG 
TAACAGGTGCTTTACAAGCTTCTCCTCGAGTTCATTCATCCTCAGGAACAGACTTTCAGTTCAGTTTAATACATGTACTGTTTTTC 
TTAGTGCTCAACCTTATGCTAGGAACAGAGAAAGCTTTTCAACATATGTCTGAGGAATAGTTCCTGTCCATTAAAAAGCTGTGATA 
TAGTTGAAGGGATAAGCCTAATGTGTGACCAGTGAATAACTAGTGAACAGTAAATAACTATATCATCAGAATGCCAGGTGTGGTGG 
45 AATCAGTCAGTGGTTTACAAAGTAGAGAAGGAAGATACTATTGTGCACCAGAGTGACATCCCCCCCGCATTAAGAAGAGTCCCCAC 

ATAAATTTCTTTTCTATGATTCATTGATGATAATGAGAGTAATATGCGTACTAATCAGAAGCTAAATTTCTGAAGATTTCCAGGTT 
GGTAGATAGAAAAGCCCCATTTTCCTGTAATGTTCTGGGTGAAAAGAACAGTCTGCTGAGTCTTTTGACCTCCTATGCTGAGAAGT 
CCTCAAAATAGTACACAGTCCTGGCACTGCCTGCAGTAGGAACTTCACAGGTTATCTGCCCTACCCTCCCACAGGCAAGTAAAATC 
ACTT CAGTCTCCTGGGACGTTTCCAAAC CCCAAAACAAGTGATACTCAAGGGAAG AGAGTTG CCCACACTTAAGAAATCCAGCT CA 
5 0 TCTATTGGGGTGGCTAAATTGCACTCCTCCACACAGAAAGATCAAGTTCTAGCTTTCTATTGTAATGAAAGATTCCACTGAAAATA 

tttggtagattccattttcaggttagaggcatttcaatggaaagggtacattctgttttttcagagagattttaatttgggctgag 

TTTCAAATACAGTCATGCACCACATAATGACATTTTGGTCAGTGATAGACCTCATATACCACAGTGGTCCCTTAAGATTATAATGG 
AGCAGAAAAATTACTACTGCCTAGTGACAGAACAATTGTAACATTGTAGCACAACACATTACTCACTATGTCTGTGATTATACTGG 
TGTAAACAAACCTACTGAGCTGTAAAAAGTCTAGGTTATACACTTACGTACAGTACATAATACTTGATAGTAAGTATTACCGGTTT 
55 ATGCACTTACTATACAATACTTTTTATCATTATTTTAGAGTGCATTCCTTCTACTTAGAAAAATTAACTGTAAAACAGCCTCAGGC 

AAGTCCTCCAGAAGGTGACAGCTCCATGCATGTTATTGCCCCTAAAGACCTTCCAATAGGACAAGATGTGGAGTGGAAGACAGTGA 
TATTG ATG AT CTTG ACT CTATATAG ACATAGG CCAATG AGTG TAATTGTACCTTAGTTTATAACAAAGAT TT AAAAAATTAAACAT 
TTTTAAAATAGAAAAAAGTTTATAGAATATGGCTATAAAGGAAATAACTGGTACAGCTATAAGCTATACAATGTGTGCTTTAAGCT 
AAGTGTCATAACAAAAGAGTAAAAGTTAAAAAAATTAAAAGCTTTTACAGTAAAATAAGGTAATTTATCATTGAAGAAAAAATTTA 
60 AGAAACTTAGTGTAGTCTAAGTGTACAGTATTTATAAAGTATATAGGAGTATACAGTAATGTTAGGCCTCCACATTCACTCACCAC 

TCACGACTTGCCACAGTAATTTCTAATCTTGAAAGCTCTATTCATGGTTAAGTGCCCTATACAGGTGTAACATTAAAAAAAAATTT 
CTATACCATATTTTTACCTTTTCTATGTTTAGATATGTTAAGATACACAAATACCATCATTACAATTGCCTACAGTACTGAGTATA 
ATAACCTGCTGTTATAGGTATGTAGCCTAGGAGCAGTAGGCTATACCAAATAGCCTAGGTGTGTAGCAGGCTATACCATCTAGGTT 
TGTGTAAGTACACACTGTGGTGCTCATACAATGACAAAATCACCTCATGACACATTTCTCAGAACATATGCCCAGTCATTAAGTGA 
65 TGCATGACTGTATTTAGAAAAGAGCTTGTCCAGGCTTCCGATGATTTTTCTTGTGCCTTCCTGCCTTTTAGCTAAGCTTTTCCTTA 

TTCACATTTCTACTGCAAAATGTGACTGGAGAATAGAGAGGAAACATAAATGATCCACTTTACTCTTTGTTGATAGCTCTGACAAA 
GGGTTTAATGGAGAGGGAATTGCAACTCAGGCAGATTGAGAATTTCAAATTATCTGTAGCTGCAGATAATGTATGTGAAGAGCACT 
CTGGAAACCGTAAGCACAATGCCTTGTTAGCCAAAATTATTAGTAGAGATTTCAATTGCCTGTGGGTTCTCTGCTCCTTGCCACTG 
AACATAATTG AAG ATTGT CC ATAAATGTAAC CGTCAGG T AGTGGGAAAAGAAAG AGCT AT AGGTT AT AATATTG CATT GTAG TCAT 
70 GAGGATTTCTCTAAATATTTCATTTTAGCCACTAACACCTTCAAAGCCACCAGTAGTAGTGGACTGGGCTTCTGGAGTGTCTCCCA 

AACCTGATCCAAAAACCATTAGCAAACACGTCCAGAGGATGGTGGATGTAAGTACAGCTGTGTTCAGCACACAAAAACTAGGCATT 
GCCTGGCTCAGTTTTGTATGTGGGGTAAAGGGAGAGGAAAGCACAATGGTGGAAATGTAAAGGCACGAAACTTGAACCACTTACTT 
CTCTTACTGTGGCTTTAGAACAATTCAAAAGTTACATTTTGACAACACACACTGGACTCATATGAAGGCAGTTGTGCCTCCTCTTC 
AAGACCTAGCAAAAGAGCATATGCTTAAAGGTTGTCAGTTGATTTAGGAGTACAGAAGTATTGGGATGCATTTGAGTATAGTAAGG 
75 GGTAATCAGGTAAACCTAAAACTGAAAACCTTTGTACTGCTTAATTCAATTCTCTGTGCTAATTGCTGAGGAAGGGGTATATATTC 
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TCATACTTATGCATGTATCCTCGTGGACAACTCACATGTAACAATGGAAAACTAAGAGCGTAACGGTGAGAAACAAGAGGATTAAC 

agtggggacagagcacttccaactgggctgtttgtagaagcttctcaaagaaggtacaactggagctgagtgatgaaaaaaagggt 

agagtgaaaggagaacatccctctgcgcagtgaactaggagtagccagcgtgatagtataattgacgtgctaatgattcaaagtac 

ATGGCCACCCCCCACATGCTGCTACCAGCAAAGGCCTGAGATGTGACCTGCCACATCTTTGCCACAGCTAAAGGAGCAGGTTTCCC 
5 TGTTCCTCTCGTTCAGGTTGTTAAAAGGCTTTTATCCAACTGCCCCAGCTCTTTGTCATTTGACTAAAGGGAGAGAAGACCGGTTT 

CTCTTTAGTAATCACCAAAAAAACTCCTTTTTCACAGTCTGTCTTCAAGAACTATGATCACGACCAGGATGGATACATTTCTCAGG 
AAGAATTTGAAAAGATTGCTGCGAGTTTTCCATTTTCCTTCTGTGTGATGGACAAAGACAGGTGAGGGTTTGTACTTAGGAATATG 
TGGTTATGAGCCCATTGGTGAGAATAGGTTTATAGGTATGTCACTAGAAGAATTTGAAAACTCAGATATGTTGCTGCTGTGATCAC 
TTAAAGAACAGACCATGAAATATGCATTCTTTTAAAAATATTCTGGGCCTGGGCACAGTGGCTCACGCCTGTAATCCCAACACTTT 
10 GGGAGGCCGAGGTGGGCAGATCACCTGAGCTCAGGAGTTCGAGACCAACCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAAT 

acaaaaattagccaggtgtggtggtgggcacctgtaatcccagctactcgggaggctgaggcaggagagttgtttgaacccaggag 

GCGGAGGTTGCAGTGAGCCGAGATCATGCCACTGCACTCCAGCCTGGGCCACAAGAGCAAAAACCTGTCTCAAAAAAAAAAAAAAC 
AAAAACTGAATTGAACATTCCATAAATCTGCCACTTTATAAATAGTCAACTATAAATAAGAAAAAGTTTAGTCTTCCTTCTTGCTT 
TGTCATTACAGATTTTGGGAAACAACTAATACTTATTCATACTTTGCATTTTTACTTTTCTCAAGGTTAAATAAATTCTATCTTGG 
15 TTCTCTATAGGAAACTAATCATATGGTTAGTGGGTTCCAGTTAGGTACTGTCTAAAGTCAGAAACTGTAGCATAAGACATTTCCCT 

CCCTATACACATGTACATGTTACATTGTTTCTTTTTCAAGTCTTATAGATAGTGGTCAAGTTAGTTAGGGAAACCTAGTTTGGCCA 
AAGAACACCTCTGTGGAAATGAGTAATGCTGCCTTACCTACTTACCACATGTCATCTTGTATCCTTGTTAAGAGTAGGGCCCATGG 
AAGTAATCATGAGGTAGCACATACCATATTACCACTGAGGATAAAAAGAAAGGTGAGTTTCTAAGGCTAGAAGCCCCCCCTTGCTA 
CCTGCCTCCATGCCCCTTATACTCACATCCTTGCCTTGGTCATCTGCCGGCAGGGAAGGCCTCATCAGCAGGGATGAGATCACAGC 
20 CTACTTCATGAGAGCCAGCTCAATCTATTCCAAGCTGGGCCTGGGCTTTCCTCACAACTTCCAAGAGACCACCTACCTGAAGCCCA 

CTTTTTGTGACAACTGTGCTGGATTTGTAAGTTGTTCTTAGGGTGCTCCAGGGCTGAATTTGGGGAAGAGTGTGGGATACTTTAAG 
ACAGGCACAGACCTCACAATCCTTATGAACCCATCCCAGCTTGGAGCCCAGACAGACACCTAGAATAACCTAGAGCTCAAGCGTGT 
GGTTTTTACCTGCACTCATCATCTCTCGCTTCTTCCTGTTTTTTCTTTTCTATTGCAATGAGGCCTTAGATAAATGGTACCAGAAA 
TGCTGAATTAGGATATACTTTTAAAGTATAATATTCATGTGCTGTTTCAAGTGTTATAACAAAGACATATGAGATACCTTCTGTCT 
25 TTAGGAGATAACCTTGGCTATGCCCCTCTTCCGTTCCACTCCTGACCAATCGTTTCCCCCTAAACTCGGGTCCTGATGCAAGGCTC 

TATATCCTTCTCAGTTTGGAGTCCTGAGGAACCTGTTTGCCCGATGATTCATCCATTTCTCGAGAATGTCTGGGTCATAAGGCTGC 
TAGTGAGAGCCAGGTGTGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCAGATCACTTGAGGCCCCGAGTT 
CGAGACCAGCCCACCTAACATGGTGAAAACCCGTCTCTACTAAAAATACAAAAAAATTTAGCCAGGTGTGGTGGAACATGCCTGGT 
AGTCCCAGCTACTTGGGAAACTGAGACAGGAGAATTGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCCGAGATCGCACCACTGC 
3 0 ACTCCAGCCTGGGCAACTGGGCAAGACTGTCTCAAAAAAAACAAAAAAAAAAAAACCTGCTTCTTGAGAAACTTTGATCAGCATAA 

ACTCTTCTCATGGATTTAAGGTCAGAAGGGACAAGACATGAGAGATAAATGAGGTTTCCTTCCCACTTGAGCTAGAGAGTAAAATG 
AAGG AAAAT AAAGGAATGTCACCTTGT AGCCT CACACCAG ATGG ATGAATGACATGTGGTG C ATTCTGTCT CTTGTTTCATAG CT C 
TGGGGAGTGATCAAACAAGGATATCGATGTAAAGGTAAGACTCAATATTGTTGACATATTCCTGGTGTATCAGTCCATTCTCACGC 
TGCTATAGAGAACTGCCTGAGACTGGGTAATTTATAAAGGCAAGAGGTTTAATTGACTCACAGTTCCACAGGGCTGGTGAGGCCTA 
35 AGGAAACTCACAATCATGGCAGAAGGGGAAGCAAACACATCCTTCTTCACATGCTGGCAGGAAGGAGAAGTGCTGAGCAAAAGGGG 

GAAAAGCCCTTATGAAGCCAACAGATCTCATGAGCAGTCACTCACTATCATGAGAACAACATGAGGGTAACCGCCCCCAGGATTCA 
TTTACCTCCCATTGGGTCCCTCCCATGACACATGGGGATTATGGGCACTACAAGGTGAGGTTTGGATGGGGACACAGAGCTAAACC 
ATATCAGCTGGTCTTAGAGTCCCACCTCTAAAACATTTTTTACCCATAGTAGTTGTCCATTTAGTCCACAACTTCTCAGCAGAGTT 
CAGAGTCTCATCCCCAAAGTGGTTTCCCTCGGACACCCCCGGTGAATGACCGCCACACCGAAGAGAGAAATGCCTGGTTGCACAGA 
40 TAGGCATTTTCTCTGTATAAAATCCTCTTTCTGTCGTGGCTGGCCTAGAACAGGGATAGCAGGTAGGAGATGGTGCTCTCATATAG 

TCATGGAAGGGTGGGTCCCCAGTGAAAAAGATAGAATCTCTTCTGCAACAGAAGATAAATGATTACTAAAGGCCCTTGTCAGCTTT 
CCTTTATCACTCAGGACATAACTGTCCTTCCTTGTGACTAGGAGAATTCAGGAGTGAAAGAGAGGAAACCTTTTACTGCAAGAAAG 
AAAATAAGACCTAACAGCTGAGTGTTTCCGGAGGGTCTCCCTAGAGTAGGCAGAATGTATGGGATACCAGGACACCATCTCTTCCC 
TCCAAGATATCAGGATACTGCTTCTGATGCTGAGATTCACTGATAAGGGCTACATCAAGAGTGTGAGCTCTGGGCTTCACCAAGTG 

45 agaagaatgctagcttcattaggaatgttaagtgtcttagctccagaagatagaacagaoatgtgtgacaagaaagcactgcatga 

ATTTGGTTGTGAGACACACTGGGGAAGAGAGAAAAGTGAAAGACTTCTTGACCCAGGATGTCTTGTCCACAGACTGCGGGATGAAC 

TGTCACAAACAATGCAAAGATCTGGTTGTGTTTGAGTGTAAGAAGCGAGCCAAGAACCCAGTAGCTCCCACAGAGAACAACACTTG 

CTGTGGGGCCAGTGTCCAACCTTTGCTCATTGGGAGCCAAANNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNim^ 

NNNNNNNNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

50 NNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

tTNNNNNNNNNNI'JNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNNNNTfrJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNACTTAGCAGCAGGAAGCAGACTTAGCCACAGACAGAGTTCTACTAGCTGAGTGACTGTCTAT 
GATAGCCCCAATTTTTCTCCAGGAGAGGAACCCCAAGCCATTAATTTAAGACCAGGTCCTAGTCTGAGGAACCCTGAGGGGCCAGG 
TAGCAGGTAATTGTCAAAATTCTAGAAACAGAAGGCTAAATGTAGAAAGGAAGGGCGGGGGGCAAACTCCCACTCAAGTGGAGCTT 
5 5 GCAGATTAAAATTCCAAATCATACAAGGAAAATCCTAGGACTGAGACAAAACATTCAACATTCAAGAAATAAACTAGCAAATTCAC 

TTACATTAAAATGCAAACAACAGTACAATAAGGAAATGACTTTGAGTATGTTTGAGATGCCCCAGATCTAAAGTGCAAAGAAGCAG 
AATAGACTGTCTCTGTCTTCATGGAGTAGTTCTAGTTAGGGGGAAGATAATATACAAATATAGAGCAGTTTAGAAACAATGCAAGA 
GTATATGCTAAGAGCCAAATAGGTTGCAGTGACAGCAAATGACAGGAGGACATAGCAGAGAGATCGCTGTACTGGGGCTGTTGGGA 
CTTTATGGAGAAGGTGGAATTTCAGCTAAGTCTTGAAGGAAGGGTAGAATTAAGTTATGGGAGGAGGACAGAGCACATTCCAGATA 
60 GGATGTACAGTAGGAGCAAAAGGCCAAGGGCAGAACAGCTTTAGTACTATTGGGATAGTGGGAAAAAAAAAAAGGTGTTAAGGCGA 

TTTAGGTAAGAGATGAAGTAGAAAAATGAGACAGTCTAGAGAGTCTTAAATGACAGGTGCCTGTCTGTATGATAAAATGAGGAGCT 
ATTTAAAAAAGGGTAACATGAAGGGCTTGTTGGGGACGGTTGGGGCACAAGGCTTCATAGTGCTATACTAGGCCCTGATCTCTGGG 
C TGGCTGGTTAGCC AG CATGTCAAAACACTGAT CACCTTG ACTAACT AAAGAACAT AT AGGT CTTCAGCAAAAATC CAGTGCTTAT 
TAGGTTAGTGCCAGTTTAATATAAGAAGCTGTGTGACTTCTAAGTAGAACCAAAAAGGGAAATAAGAAATGAGTTTATTTATATAA 
65 AGCACTTAAAATCGGGCTTAACACGTATGTACCATATGTTAATATCATTACTCTTTTGAAATAAGCTCCCTAAAGTGGTAAGGCCA 

ctatcgttacaacagatgcctagagaaaaagtccatatagtatacattctgcatttaaagcacttctaatgttcagtggtaaatat 

CCACATGCATTTATTGATCAATTAGATCAAAGCTTAAGTGCTTCACTTCCATGTAAGAAATGCACATTCCTTTTTATCACATCAGC 
CAAGTAAAAATTTTCTGTCTTCCTAAATCTTTCCCCTTACTATCTATCTAAACACAGGCTGACTTCAAACTTTTGGGGTGTTTTGT 
TCTTAGGGGGAAAAAATCCTCTTAGGGTCTTTTCTAAGAAAGAATATGCTAATCAACTAAGAATTTGATGTTCAACTTTTAATAGA 
70 AATCACAAACACCATTGTGAAAAATAGGCCTGTACCCTGTATTTCATTCATGCACTCTGTATTTTCAGAGTTACACATAACCTTAG 

GGCACCACAATTCTGTCACATAAAATGCAGATTTTCAAGTGGAAAAGACAGCAGAGAACAGCCTGAATCTGAGGCCTCAAAAAGGA 
ATCCCTGAAGGGGCAGTTGTTAGAGATTTCTCCTCTCCAGGCCATCTCTCCCCTTTTCCAAACCCTGCCCCACAGTGGTAAGATAA 

gtacttgtcaggaagtagaccaataggtaggataaacatacatgtatcatgggcaacaaaatgaaaattactatattattataaag 
ttgctaaaagtcaaggtctatttataatggcaaaaatgactattggatatcatccattcttagttatttctatctcattattatcg 
75 gggatggtttctgcttatcaaatcaaaatttccagtgatttcttttagcccattactatctttctcaatctcatcaactttcactt 
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TCTTGAAACTTGTACCTCTCCTAATTTCTGTrAACACTGTCATCTCTCAGGACTCTTCCTGCAATTTTAAGGGCTTTCTGTTGCTT 

tttgttcttactgctttcttccttttgctcctcaaagtgtatagtgcctgaatttctgtcccaagctccctgtatgtctaggaatt 

CAACCTAAATAATGGAGGGGATTATATTCATAATTTGACAATCTAGGTTGGTAAAAAGAATGTATAACTGTATTACAGAAAAGTTG 
gaaaatggagatataaaaaataatcacccataatactcctccaaaaaaaaaatgtaattattttagggtgaccataacaatttaaa 
5 tatttgagcacttaaataactatgtaattacaattttgagctttattggataaatattaaatgttaatttaaattatgttctcttt 

ggcaagaattaaactaagatctttgtaagatttctagttttacaactggttgattctggtcaaatactaattagaaaacttttttg 
ttgttttttaaagccatcttgactatactaatccaatgtcttcaaagtcagactatccaatgttttaatcactgctgagtctttcc 
aaaaagtaaactgagatgatcttcagtttatcttaaagcctatctatcgcccacctcaaatacatctgctcttactttacttttcc 
aggaaattactccttatggctaacattactaggctggatcctgggtagtgggtcttagttaaagaaaaccagagtaacttaccttt 

10 TTCCTCTCAGTATCAAACAGGGGCAATACATTTTAAGGTACATTTCCACAAAGCTAAAACTTCTTTCTCATGGTTAAGCTGTGCCC 

ACTGTACAAACGGGTTCCCAGAGAGTACTTACCTGCTAGAGGGTGTCTGTATCAGGACTGAGACATGAATGTGGAGAGCTCCCAAA 
TTCCAGGGTCCAAAAAAGTATTTATGGAGCATTTCTGTCTAGATATTGTTCTTGTTCTCTTTATTTTATGAAACTCTGTGGCACTG 
AGGCAGGGGCTTCAACTTACCTCCAAAAACAGAAACCCTCTAAGCAACCTTTGTGCAAACAGAAGATGCTCTTTCTCAGGGTGGAT 
GTAGCTTGACACCAGTGGCCATGTCTTGGCCAAAGCCCCTGGATTTAGCCCTCACCCCCTAAACTGGGTGCCTGAAAATGGGTCCT 
15 CTTTGAACATATGGAACTCCAGTAACAATAAGAAAGGTCTCATTGAAACTAATGTCTCAGTCTTGAGTCTCTGCTTTCCTGAGCTA 

gagtactagcatgtcctgtatcttcctacagcacctgaggaaggaccttttacattccctaatggggaggctgtggaacatggtga 
GGAGAGTAAGGATCGGACCATCATGCTGATGGGAGTGTCCTCACAGAAGATTTCTCTTCGGCTGAAGAGGGCTGTTGCCCACAAGG 
CCACCCAGACTGAATCACAGCCTTGGATTGGCAGTGAGGGCCCTTCAGGTCCCTTTGTGCTGTCTTCCCCAAGGAAGACAGCCCAG 
GATACTCTATATGTGCTTCCCAGTCCCACCTCTCCATGTCCTAGCCCAGTCTTGGTCAGAAAGCGGGCTTTTGTCAAGTGGGAGAA 
20 TAAAGACTCCCTCATAAAATCAAAGGAGGAGCTCCGTCACCTCAGACTGCCTACCTACCAAGAACTGGAACAGGTACCTTCCTTTT 

CATTTTCCTTTTTTTCAGACTATCTTAGAGAAGTGGGGCCAAACCAGGAAAGAGCATGTGGACTGAAGATTCAGATCAGGCTGATT 
ACAAGCAGTCTAAAACAAAAAAGGAGGAGGGGAGAAACAGGGAGGGAGAAACAGGGAGGAAGAGAGGGAGGGAAGGAAGAAAGGAT 
GATTGATTCCAGCTTTCTCACAACCCACTGGGGGCCTTGGTTCACATTACACAAGTAGCACAGGCTATACAGGGCTCCCTATCACC 
AC ACAGGTGGTGGCATTT CAG AGTGCTGGTGC CAGTGC CCAAAG CCCTG TTT AGT AGG CTCACAGAGAAAAACCAC AG T ATCT ACT 
25 GGTTAGCTTTACTGTGCTGATACCACTCCTTTTCTAGATGGAACTAAAATGAACTTGCCTAAATCCTCCTTCCCTAGAGGTCTCTT 

TAACATGTTCATCAGGGTTATGGTTTAGGATCATCATGGTTACCTAAGCATCTTCCTAAGAGAAGTTAGTGATCTTAGTCCTATAG 
CAACAACAACAAGAGAAAGGTGAGTGTATTGTGGCTCACCATAGAAAACGCCTCCCTCCTAAATATAAACGAAGAGAATCTTTTCT 
AACACATCAGGGAATATGCTGATCTTTTACACATATTAGAATAGTGAAAGCAACAGTAGCAGGCAAACACACAGTGGAATATAATA 
TAGAGCAATATAATCTATAAAATGTTAACAATCATGACAAGAGGAGCTGCTTTTCAATGTTAGGCTCACAATGTCCTAATTATCAG 
30 GTACCTAACAGAGACAATGGAAAAGACAAAATAAAGTTTACCAAGGAAAGGAGACCAAGAGTTTGGAAACATGGTGCCAAGGTTTG 

AGAGAAGGGAATAATGACATTAAAAACAGGAAAATAGGGCTGGGCGTGGTGGCTCATGCCCCCAGCACTTTGGGAGGCAGAGGTGG 
GTGGATCACTTGAGGTCAGGAGTTCGAGAGCAGCCTGGCCAACGTGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGG 
GCATGATGGCAGGTGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAGGTGGAGGTTGCAGTG 
AGCTGAGACCAAGCCACGGCACTCTAGCCTAGGCAACAGACTCCATCTTAAAAAAAAAAAAAAAAAAAAAAGGCCCGGCGTGGTGG 
35 CTCACGCCTGTTATCCTAGCACTTTGGGAGGCCAAGGTGGGCGGATCACGAGGTCACGAGATCAAGACCATCCTGGCTAACACGGT 

GAAACCCCATCTCTACTAAAAATATAAAAAATTAGCCAGGCGTGGTAATGGGCGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGC 
AGGAGGATGGCATGAACCTGGGAGGCGGAGCTTGCAGTGAGCCGAAATGGCACCACTGCACTCCAGCCTGGGCGACTGAGTGAGAC 
TCCAACTCAAAAAAAAAAAAAGCGGGTGGGGAGGAGTAGGAG ACGGGAACAGC AG AAGGAAAAAG AG C CAACAG CCAACTG T CAAG 
ATACTCAATTCTGAAGGTTCAATCATTACTATACTTCTTTTTGTTTCGAGTACAGTACACAACTCACAGGGCTGGCTCAAGAGGTT 
40 ACCTATAATTGGTAAGAACCTACAAATGGTAAGAAACTACTGTCCCATGGCATAGTAGTTTCTTAATTATAGATAACTAAGCCATT 

TTAGAGACAGGGAAGCAAGGATACGTTAATATCAACACTACTATTCACTTTATTACAGGAGGAGGAATGCCTTTCTGGCTTTTCCC 
AAAAACATCAAGGTTTGCACTGTGTTTTTGGAGACCTGTCAGTGCAAACACAAAACCAATATCCAGCTAGTAGAATTCCTTATATA 
ATTCTACATTCTACAGACTGAAAAACTGTCCACGAGGGCTTCAGGATTCCCTGCATTGTCCTCAATGCTCTACCTTCCCTGTCAGA 
CCCCCAGAAACTGAATTAGAGAAACATCTGAAGAAACAAGTTAGATAACGTATGTGGAACTCTTGATTTGGTGCTTGGTACAAAGA 
45 ACATAATATTAAGAGAAACATACGAAAAAAGAACAACAGATTTTCTGGATGAATGGTACTCTCTTGCTCAGAGTTATTGTTAAGAT 

GTGCTGTAAAAACCAAGTCAATGAGAAGGTGGCAAAACGTGGGTTAGACAAACCCCTTCCTCTTTAGGGATAGAAACTGCCAAATG 
CAACTTCTAAAAATGATGAAAGAAACCTCGAAAAATGAACTCGGTAGAATAGAAAGAACTTTGGTCTTGGAGGCAAAGATTTGTGT 
TTTCAGTCCCAGACATTTCTTACACCAGCTGTTAAACTCTACAGCCTATTTGGTCCTTGTGAAATACAGGGCTGGGATTCCATGTT 
CTGAAAGGTTTGCCTCAAATCTTGACATTTTACATGCCGATGAAAAGGAAAAATGTGGTTGGCAACAATGCTTTAAGAAGTGGCTC 
50 GCAGAAAGATTAGAATTCCTACTCAGCAACATCAGAGCCAGTAAACCCTCTCACCATTTTGACCACCGCCTCTCTTTACTTTTTAG 

GCTTGTCAGATAGACCTAAGGTCCAGAATTCACTGTGTGTATTTTAGAGGAACAATTATGTGTCCCACTTTCCCATTAAGTATAAT 
CCTTACAATGACTAGTCTATGTGTAATTCAACAGTCCTATCCATAATAACTAGTCAAATTAAATCAGTATTTACAATATATAACGT 

atattaataagaataaatattatgtattattttaagtataatgtaccactgaaccagcatgggacaaaagaataagcaaataaaag 
cttttatgtttagatataccaaggctcaactctgcagttttatactatatggcaacatttgcctttataagattgaggtatacaac 
55 ctattttcagggtgtttgtgtaggttaaggcagtccattatgtcacacagcgcaggcacatagcaagtgctcactattatatggca 

gctgagacagctatgtagataattcagattgagaaacaaccccagtgtatcccaaattacccagacactggctatatataatattc 

TCTTGGAGTAATCAGTATAGGATAACATANNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNI'Tr^^ 

NNNNNNNNNNNNNTTGGCTCTATAATGATACCACTACAAATTAGACCACTAAATCTCAACTTAGGGGTGGGGTGAAATTCTTAACA 
TCATCAAAAAGTTAAATTTGTTTTCAATAATTTGTGGGGGGGAAACTTAGATAAAATTAACTAACACCTTGCATTACAGAATTCTC 
50 AGTCATGCTTTCATGGCTCAGACCTGACCAGAGACTGTTTCTGCCAAGTTGAGATCTCCCGCGAGAAAACATCCAAAAGTTTTGTC 

ATTATCTACCTATTGCTCGGAAATGGTTTATTCTGCCTGCTAACCACTCACAAACTTTGATATGATAACAAAGACTAACTGCTGCT 
TACAAATGCTCGTTTGATATTTAACTTGCTATTTTCTATTCAGGGCAAAATAACTATCTTGAAAATGGTTGTTAATTCTCAGCCAC 

agtgaataggaaatgccaatcaaaagtagctctcaatttgtaattcatttgctattcattgctgctttattaacatacctcattct 
cctttccctttaggaaataaatactctgaaagcagataatgatgccctaaagatccaactgaaatatgcacagaagaaaatagaat 
6 5 ccctccagcttgaaaaaagcaatcatgtcttagctcaaatggagcagggtgactgttcttagcccagaaactaagtagcacaatct 

gtagatgagtatagtgatctcatttcctaaactgtaatgcacagacctgaggaactttacactgaccagctttaaaacagtacttt 

AAAAGGAAAAGCCTGTTACTGTTTATTTACCTAAAAG ATTCCTAATGTG CAG C ACTG TTTTCTCTTTCAG TTAGTTGACTCAAAGG 

gggaaaactaaagaatgcaaaacttttgctattcataccactgatgttcatcaaaagtatgcgatctaaaacatgactatcatttc 

CTGACAATGG GG CATCT CGGTGGCCTGCCTGGCTG ATTC TTCCTTAAAACT AAAATC TCTGG AAAATGGATTTGCTTCTTAC CCTG 
70 TGTTTTCTGCAAACTGACTTACTTTGTTCCAGCCAAAGCTTGCTAATAATAGAAAACTACCCATATTCCAAAAGTAGATTTCCTCT 

GTATCCCAGCATACTTTGTGAACCTGGCTCCTTCTTCACTACCTCAGATCTAATCAATTAGTCCATGTACCCTCCTTCCTCACTAC 
AGTCATAACACATGAGCATATCTACCTAGAAGCCAATTTCTACTGATGTAGCCACAACTTTTTAGAGGCCTATTAAACATGACGTT 
ATCCAATTGCAGGTCAACTTATAGTTGTAGCCTTACAACTTACAGGCATCAGAAAATAAGTAATCAAATTAGGTACCTGGAAACAT 
AGCTATTACCATCTCATATTACTGTCTAATTAAAATAAACATAACGCAAACATGTTTGTCCTTATATATTCTACAGTGGATAGAAT 
75 TAGGAATTGATGGCTTAAAAAAAAAAAGTCTATGAAGAGTCTGTTTAACTCTTCATGTTCCATCTTTCTCTTCTGAAGTAAACTAT 
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tttgaaagttctctttttgaaatgaatttgtgcttaactgtcttcactattaatactatttagaaataagctaattggatcagtgg 
cttaaataatagctgactgtgtgtacatatgtatataatatgtatatacaatatcaggcatgcatgtggcttggaattttgtttcc 
tccataaaatgtggaagtgaattaaacaagttttagtcatttatacaaagtcacaaatataaagttcagtttgtcacaagattaaa 
ttgctcacaaggtaaaattgtattgtttggcaaaatcacaagtaacaatcctgtgagttttctattatgaaggttaataataaatg 
5 ggctcatttagttgcctgggcacctattcacaaattcatttgtcagcctctttttagttctcttaaaaaaaaaaaaatcatatgat 

CATTTTCCTTTTTGGGGGTACTTAGCTTCCATGCCTATAAAGTCTGGTACCAGACTGACTTGAAATTCATAAACAAGTTGTCCAAT 

TGCCAAGAATATGTTAACAATTAAAAGTTCCAAACTAAAGCCAGTAGCACCAAGTCTTCATAAGAATACAAAGTATACATACAGTA 

ttgcttacctggaggattcagatcatttaggaattctctttgatgaaagatcagttcccatttgagttcctccttgcactgagttt 

T AGTG ATATAG AACTAG CTTGTAGTTAGTGTTTCATTACATT ATAAAG AATAGTTTTACACACGTATTTACCGTTTT C CAAATTTA 
10 AACTCAGAAATACCCAAAGCAGGCCTGCTTAAGCCCACTACCTGGCATATAAACTTATAGTAACACTTTGTTACTTTCTTTTTAAT 

AGGACAAGCATGAGTTAGGACAAACTCTAAAAATTCATATTCTTCACTATTCTTGTTTTCCTTTGATTGATATAGACCAAAGATGG 

tgtactctaattttttaaaacagtaatggaacacaatttttttcattcttcctcctctccattcgaagtaaagatccccagttagt 

TTTTATATAAATAATCTATAGGGATTCAAAAGGTGTCACAGTCCACTTAATTAGTCAAATTAGCAATGGCTAAACAGTATCAAGTA 
CTGCAGAATTTATCACTGAAATGGATAAGAGGAAATAGTTTAGTCACAGGTTTTTACAGTCCAGCAAGGGCCAAAGAGGTATAGTA 
1 5 TACAAGTTAATAGTATTTGTGTTGAGCAACATGGGGCTAGTGGGATCACAGAAATCTGGAAAAAAAAAAAAAAGGCTTTGGCTTAT 

CAAGCCTAGTGTAAATTTCTGCATCTCACACGACTTTAGTTTGGCCAGGTATTTATCTGCCAAAACAAGGACAAATCTTGTTGTAT 
TAACAGCAGGGTCACTTCTCATTTTCTTTGCTGACTTACCTTTTTACTGACCGTTGTGAATTTCTGTCTCAAAATGTATAATATAG 
AAATGCAAGAAAAAAACAAATGTACAGATTGTAAAGTTTTTTGATACCTAATGTAAGTTTTCTTTGTGTAATATTTATATGATAAA 
AGACATTAGGATCCCTACAACACAAATGTCTTGTGTTTCTTCTGCTTCGTGACCCCGTAAACACTTTACCTGAATTTTTCCTATAT 
20 TCCACAGCTAAGACCACTGCCCTATTCTATTAATCAAATTGAGTTTTCCTGGAAGGAAAGGCAAAGCAGCTATTCAGTTTAAAATT 

TTCTACATCTTTTTACAACACGAAGAAGTAACACTACAGAAATATTCAATCTCTTTCCATCTTATTCATAACTTACAGTGGTCCCC 
AAATATTAAGTCTATAAATACTTAACATTAAAGGAGACAGACTTGAGGTTGTCCCTTCTCTGTGGCTTTTAATTCCACAGTTTCAT 
CTAAGCAAACTAGCATGTAAAGAAGAAATCCTTTGAAGCTATGGATAAAATTGGTAACGACAGCTCAATCCAGGTTACAGACCTAC 
TCAGGGCAATTTATTTGTGGTCATGATTATTTAGAATGATCAGACATAGCCACAATTTTCCCTTAATCCCCAGCTAATTTTTGTTT 
25 AACCACACCAATGAAGAAAGAGGAAAAATTTCAGTCACTCAAATTCCTCTGTGGAATGCATTCTGGAACGTTTAGATGGGGGTGTA 

TTTATCATTTGGGCAATTCATAATACTTCATACAAAGTAATAAAGTCACACTGACAGCCTGATCCTGAAGGCAAGATTAAACTGCC 
TGCTCACCTCCCCCAATTTTCATCCCCACATTTCTCTAACCTGTGCTCCTTCCAAGGTATAGATAGTATCACTGCTCAGGACATTT 
TTCTGGTCACAAATTTTTTTTAGGTTGTCATGCCTCCTCTTGTCACAGATACAGGTAATAAGATGTTTTTTATTTAAAATGTTTTC 
CTTTTTCTGTTTAATGAGGCAAGGTTTCCCTGATCTGCAAAACAAAAGTAAGTTCAAAGAAAACCCTTGTTTCCCTTTTGATGTGT 
30 GCTTATGAGTAATAGTGTGGTGATTATGTTATAGACAGAATACATGCTCTTTATACGGTCGAGAGGAAAGATGACTACTTTAGGCA 

GAAACTCCCAGTAAGATCATGTCTATATTTGCTATTAGGTACCAGGCTGGACAAAAAGAGAAGAAAAAAGGGGAAGGACAATGAGG 
TAATT AAAAAATG AAATTGAG AAC CAGG CAAAAAAG AATGAAAAGGAGGTATCAAAAAAAGTGTTGG ATTTT AGG AAG CAGTGG AG 
TGCCATTCATCATACTCCATGTCGTATTGCACTCAATTTATAAAACATTTTCACACTATGGCCTTTCCCATTAAGGCCCCAAATTT 
CCTTCCTGCTATTCCAGATACTGCTCAGCAAACTGTTCTACAAAAGAAATTTTTACTGAACAAAGATTATCAGGAAAATCCCACCT 
35 TACAGGAAAGAGTAAAATATTAAGAGTCTACCTGATTCAGCTTTTCATTCAATTAAGGTTTATAGGAATGTGTACATAGGAGTGGT 

TTCAGCTCCAACACGATTCCAGGAGCAAGTGCTAAACTTTGATAGGAAATAAGTGATTGTAGTGAATAACCCAAGCAGCACTCCTA 
TAAAGGTACAAAGAAATCTTATGGAAAATCTAATGAAACTGATAAACTATTGTTTCTGCCATATTTACCATAAACCTTTAGTGGTA 
AAAAAGTTG AAAGTAGTTGT AAAT CTCC TTCATC AG CAACT AATGCTAC CAAAAAAG AAGTG AGG CAG AAATGTAAAGGTTTTAAA 

gaagatttttaaacaactcttgaaatattttactcaagtagtttttttcttaaaagtttttaaaaattatttttcagagttcatag 
40 ctactgataaaggtattttcttaattatggaaagcctttttttcagctatcacaaatgaaattacatcttttcattaaatataaac 

acacaaaaaataaatttacaaataaccaaaaaattttatattttcctaccttgaacacatttcttcaaagggttagcttgaaaaat 
acatgtctaagattacagaatattcaatagttacttttagggttttaacattattttagattttaccacagagtttaccaaaaaaa 
taacaacaaaaaaacctgctaaacatcaaataccacttgtccactgggaacaattcagctttctatcagttgagttggttagatca 
cattaagttgttatgtataggtattgaccagaagcctacaatgagatacagattttacactaagattgaaaaaatttatggtacca 

45 GCTCTTTTTCTCTTAACTTTCTACACTAAGAGAAAAATACATTACTTGGCCTACATCTTAAAGCATTCAAAATAGGCCCTCTGTAA 

G T T TTT AACAAATTGTAT TTG TA TTT AGG TC T TT AAGAAA C AA CCT GAGATGATGGTAAGTG T CTCA TT CCTCATTTGACAAATGA 
ggacaaatcactccttgagaactaaggtcatttcaatccatagcacccctgacctagtgccatgattcaaattcacaactcttgat 
agctaagactttgactgctccaactagcaaatcacatatagccattccctaactttgtgtttcccaaatctagctgtgaatcagaa 

TTACCACAGGATGCCTTAGCCCTACCCTTGATCTACTGAAGCAGAAAATTACTGCCTTAATTCTGTGTGATACAGGTCAGCCTGCC 
50 TTTTAATATTTGGATATCTAAAGTGAGAGCATAAATGATGAAGAGACCAGTTTATAGGACTATTTCTCACACCGTCATGTAAAGTT 

GGTATGTGTCTTTGCTCCATTAAAGTATTTCTGACCTCAATCTTAAACTTTGCTTTGTCAAACAAAATCATGCTGATTTCAAATCC 

aattagaaaataagtatgtacagtaaaaagtaaacttgggcttcaattaatgaaactttaacagaaacatggctagagaggaatct 

CCTCCTATAAGAGAAAAAAATGATTCACAACAACTGCCTACTAAATACAACTGGAAGTGCCTTTCCCTATTTTGTAAAATCGAATG 
AAAAACCCACAAAACACATCCACAGCAATACAGGTGAGGCAAGGGTCTATATTCCTTTCTATTACAGGTGGGGTCTTTTATATGTC 
55 TCAAACCTGAACAAAATACAGGTAACAATCTAAATTCAATCATGACAATAAAATACTTTCCATTTTCCAAGTCTGATGGTAATAAA 

TATTTACATTTTAAAAAATAATTTTTGTTCTTTTTTTTGTTTTTTAAAAAGACACAACATGCTCAAGGGTACACAGAATATGGAAA 
AAGTCATCACTTCATTTGAGAGATCAACTGGTAATAAAAAACAATGTTCTTACATATTAACCAATTCAAGAGTGGTATCACCAGGG 
AGTCTAACATGGTGTTTACTTCAAAGATGATATTCAAGTATGTTATTTGGAACACTATTTCTAATGTATCTATAAAGAAGCAAGCA 
CTG CT ATCT AATTTTTATAGTTTTTAGT AT CTTCT ATATTC CACCTC CTCC AC CACCAC CACCACCAC C ACCAC CACCTCCTCCAT 
60 ATGGATCTCCATAGCCTCTTCCACCATAGCCCCCTCTTCCACCATAACCCCCTCTTCCACCATAATCTCCCCTGCCTTGGAAACCT 

CCTCTACCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIMNNNNNNNNNNJ^^ 

NNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTWNNNNNNCCCCAACCACCCCTTCCACCGCCGCCTTCTTG 

TCTCTTTTGCCAAGGGGGCATTTCTGGAGGTGGTGGTTCAATTTCATTCGGCCGGCCTCCCCTGTCAGGCACCCTTCCCATCAGCA 

cctgtgtgaagaaacattttcttttagttcctaatatttcaaaaaagtttacataaaagtttcaagtgatgttgtttctaataaac 
6 5 AG aagccaatatttaaggacatg aaagt accagac atggcag aacaaattaat attaaaaatattaag tgtgg aagg at aagg AG a 

AATCTGTTAAAGGATACAAAATCACGGCTAGACAGAAGTAATAAATTCTAGTGTTCTATACCATTGTATGATGACTGTAGTTAATA 
TATAGTTTCAAATAGCTACAAGGAGGATATTGAATGTTTCCAACACAAAGAGATGATAAATGTTTGAGAGGGATATGCCAATCACC 
CCGTCTGATCACTATACATTGTATGTATCAAAACATCACTATGTACCTCATACATATGTACAATTATGGTGTTTCAATTTAAAAAA 
TAATTTTTTTACTTCCTGTTTACCAAGTCTGAAGAAAAAAGAAAAAAATGAATGGTTTTAAAAAGGAAATATGAAAAAATATAAAA 

TGCCCAGGCTGGAGTGCAGTGGCATGATCTCAGCTCACTGCAAGCTCTGCCTCCTGGGTTCACGCCATTCTCCTGCCTCAGCCCCC 
CGAGTAGTTGGGACTACAGGCACCCGCCACCACGCCCAGCTAATTTTTTGTATTTTTAGTGGAGACAGGGTTTCAACGTGTTAGCC 
AGGATGGTCTTGATCTCCTGACCTCGTGATCCGCCTGCCTCGGCCTCCCAGAGTGCTGGGATTACAGGCATGAGCCACCACACCCA 
GCCTAGAATATATTATTTTTAAACAATCTGAGAGAGTATTTCTGAAACTTAAAGGCTTAATTTTTTTCTCACTTAAATTTGTTTAG 
75 CAAATTCTGTAACAAATGTAGTACCCATTTCACTAAGAAGTTCTTTTAGGAAAACATTTTTTATATATATAACGACATACCTTACA 
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ttcattaacttaatatccatttatacaataacaactctggactttccattgccattgatttggtaattgattatccaataaaagat 
TATATTC CTAAG CACATTTCATTTGAAAAATGTATGAAGTACATATAACATGGG AC CTT AATG AGGTCAG AGATTG ATATAAAAAC 
TATAATTCCAGGTATCACTGCAAAGAGAGAGAAGGATTCTCAATGAACTGCTTCTTTTAAGAAACTTAAGCTCACTTACTTTCAGT 

gatgatactagtaccatattattaaaaggaaaacacagttaatataattcctttactatgctttataatcctttcaaaaataaact 
5 agggaagagtttaagtatccaaccttctataaaaagtagcagctttatatgccatgagcagaggaaagatagcaataagaagggtg 

tcatctgctcaccacagacaaggggaagccaatagcttcctgctactgcctttcaggaaagaaagtaaaaaagcaactgcctcaac 
caaaatgaccaattaattatacacttccattgatcctccaatcaaaaccaagtttaggatttatgtcacaaatgaaatataaaaag 
tgcaatatcctcaaagtgagacaaggttctaagtatgcaacattcttttaaagatggcaatgatgtcctaactaccaaatccaaaa 
aacagcctttcttggttattattctcactggtctctctaccaaacatggtatgttggtgggcatatggagatgccagaactgatca 
10 taagactaccctcaaataatgagaccataaattataaactcagaagagatggccaatgttacttacagaaatagaactcttgatcc 

agcaagactaaattatcacccaatgcaagatgttaggtaatatatttaaagagagaacactttcagaacataggattgagccacag 
tggaagcacagaggcaaacactggtgatgcctaacttagcaatagttagcaaaatgactttaaaaacaaccatccctctgaaaagg 
tattttatctcaagttacactgagtgagaagcgatgctttaaaattatccaaatcccttatttctgattttttgctcttttgtaat 

AAAGTTTGCCATGGAGTGCTCTACCTAAATGAAGAGGACATGCCAGTTAAGCTGACATAAACArACTAAATTACTTTATTGTTATT 

15 gctgttgtaaagtgaaaaattcagactccttgagcttgtttaaatagactactgtcagagaaatggatgtatactccaaatcagga 

aacagaagctcaaagaagttcagtagcttgctcagggtcatttctgtaagtaaatgacagagccaggatgggaacccagattggtc 
tgactctaaagcacaaactcttcttccctttacaccaaggatataacgaatctgtcagtacttgaaacaattccgaaagattctta 
ctgacaaaaaatgattactttttagaaagatggaacataattcttgctaaagctttgacaaaaacaattcataattcctctaattc 
agaaaatactttgatttatgaatacacaaattcaagtgaacatacacacatacacaaaaataacataactaagcctagactgaacc 

2 0 cccctgccactcttttttctaaacatttaccaggacatgaaagaaaaatagactaaaatctgtaaaaacattaagtaagatatcat 

caattcattttccactgtactgaaagaaacaccaaccttattaatggcacatgcggtcttctcccggctggtgccactacttgtcc 
taatgatcttggatagatcttcacgagcagcaagtagatgtgccattgtaatcgttgtcttgggtgacaaagcataacgcttaggc 
tgataaattcttgctatatcatctgtttttacctaaatgacaagagttaaggaaaaaaggaacaaaagtacattttaatgaaagag 
caaaaacaatcataatctttagaaataaagaaaaggagataatgcataagcaaggagttagaaaagagcaaaaacacccaaatatc 
25 tgagaatttatgaataatttagaacaaataaaatagaccaacaggtgttaaaaatatgtaactaccagcaacaactcgctaaaaaa 

taataacaaaaaaatttctatacatattaacaaaaaatacctaaaaaatagttttaccaaaaccacatacaggacatttaaaaggg 
aaacatcagtaaatcttgcaaaaacaaaaggaaaacttgtataaatggtaagaaataccaagtttctgtatgggaacattaagtat 
tattgtcagttttcccccaaattaacttataatcctatataaatagtttttgagagaatgaaaaaaaaatctaaagttaaatccag 
aaactcaatatgtaagaataactaaaagcattttgaaatataatcctaccaaatactaatatgctataatacaaaattatcatcat 

3 0 cttatcagttaacatttaatgagaacttattaaatgtgccaggatgctgttcacttagtaaggcattatttctttaatcctcaaaa 

tatccttttagagtggttggtttttattatccccttttgcagatggaaaaaaaaaatgaggcatagaaagcttaagttagtttccc 

caaaatatagagagaatcctagctctgcccacttagcaacaaaggtctacctgacccccaagcacaggtctagtatagataacagt 

TTGCTATCCTACCTCCATCTAATTAACTAGAACTTGGGAGAAAAAAACATAGATTGATGAAATAGTATATTGAGACTCAGAGCCTC 

ataaatctatgaatgcaataaatgataaaggagacatcacagatcaacgagaaaaggaaaggattatcttttaaatggtgctggaa 

3 5 tgacctggtggctatctgtaataataacaataatacagcacaccatataacaaagggaattccaaagagaacaaaaagttaactgt 

TTG AGG TT TAATTTT CAAT T TAAAAACAACTACAT T AT AAAAATT AAAATTT CTGTACTTT AAAAG ATAT AAAACAACAT CTAATG 

acaactggggaaaatattttcaacaaataattcaaccagcaaacttcctttctatataaaaacctcaaacacaaaaagaaaacaga 

attctacaggaaaaaaaaatgacaagacataaatagaagttaaaaagaggaaattcaaatgactaataagcttatgaaaacagttc 

aactttgtcaataataagaacagacaaaacaagttagtctttttaacatcaagttagcaataaagaggctaaagtgacacaacatt 

4 0 tcatttaccttactggaaggagtttaaattcatataaa 

HUMAN SEQUENCE - mRNA 

cccgggggggagagagccggcaggcggcggcggtggtggcgggggcgatgcgccgcgcccggccgcgctaggtgagccggcaccgg 
gagcgcgggccgcggccatgggcaccctgggcaaggcgagagaggctccgcggaaaccttcccatggctgcagagctgcctctaaa 
45 gcaagactagaggcaaagccagccaacagccccttcccctcccatcccagcttggcccacatcacccagttccgaatgatggtgtc 

tctgggacatttagccaaaggagccagcctggacgatctcattgacagctgcattcaatcttttgatgcagatggaaacctgtgtc 

GAAGT AACCAACTG TTG CAAGTCATGCTG AC CATG CACCGAATTGTCAT CTC CTCTG CAG AACTGCTCC AAAAAGTT ATCACCCT C 

tataaggatgctttggcaaagaattcaccaggactttgcctgaagatctgttattttgtaaggtattggataacagaattctgggt 

catgtttaaaatggacgccagcttgacagacactatggaggagtttcaggaactggtgaaagctaagggtgaggagttacattgcc 

5 0 gcctgattgacacaactcaaatcaatgcccgtgactggtccaggaaacttactcaaaggataaaatcaaataccagcaagaaacgg 

aaagtctccctgctctttgaccatctggaaccagaagagctatccgagcacctcacctaccttgagttcaagtctttccggaggat 
atcgttctctgattatcagaattaccttgtaaatagctgtgtgaaggaaaaccccaccatggagcgatctattgctctgtgcaacg 
gcatctcccagtgggtacaactgatggttctcagccgccccacgccgcagctccgagcagaagtcttcatcaagttcatccaggtg 
gctcagaagctccaccaactacagaacttcaatacactgatggctgtgataggtgggctgtgtcacagctcaatctcgaggctcaa 
55 ggagacaagttcgcatgtcccacatgaaatcaataaggttctcggtgagatgactgagctgctgtcctcctccagaaactacgaca 

attaccggcgagcctatggagagtgcaccgacttcaagatccccattctgggtgtgcatctcaaggacctcatctccctgtatgaa 
gccatgcctgactatctgggggacgggaaagtgaacgtccataagctactggccctatacaatcatatcagtgaattggtccagct 
gcaagaggtggccccacccttggaggctaacaaggacttggtacacttgctgacgttatccctggatctttactacactgaggatg 
aaatctatgagctttcctatgcccgggaaccaaggaaccacagagctccaccactaacaccttcaaagccaccagtagtagtggac 

6 0 tgggcttctggagtgtctcccaaacctgatccaaaaaccattagcaaacacgtccagaggatggtggattctgtcttcaagaacta 

tgatcacgaccaggatggatacatttctcaggaagaatttgaaaagattgctgcgagttttccattttccttctgtgtgatggaca 

aagacagggaaggcctcatcagcagggatgagatcacagcctacttcatgagagccagctcaatctattccaagctgggcctgggc 

tttcctcacaacttccaagagaccacctacctgaagcccactttttgtgacaactgtgctggatttctctggggagtgatcaaaca 

aggatatcgatgtaaagactgcgggatgaactgtcacaaacaatgcaaagatctggttgtgtttgagtgtaagaagcgagccaaga 

6 5 acccagtagctcccacagagaacaacacttctgtggggccagtgtccaacctttgctcattgggagccaaagatctgctccatgca 

cctgaggaaggaccttttacattccctaatggggaggctgtggaacatggtgaggagagtaaggatcggaccatcatgctgatggg 
agtgtcctcacagaagatttctcttcggctgaagagggctgttgcccacaaggccacccagactgaatcacagccttggattggca 
gtgagggcccttcaggtccctttgtgctgtcttccccaaggaagacagcccaggatactctatatgtgcttcccagtcccacctct 
ccatgtcctagcccagtcttggtcagaaagcgggcttttgtcaagtgggagaataaagactccctcataaaatcaaaggaggagct 
70 ccgtcacctcagactgcctacctaccaagaactggaacaggaaataaatactctgaaagcagataatgatgccctaaagatccaac 

tgaaatatgcacagaagaaaatagaatccctccagcttgaaaaaagcaatcatgtcttagctcaaatggagcagggtgactgttct 
tagcccagaaactaagtagcacaatctgtagatgagtatagtgatctcatttcctaaactgtaatgcacagacctgaggaacttta 
cactgaccagctttaaaacagtactttaaaaggaaaagcctgttactgtttatttacctaaaagattcctaatgtgcagcactgtt 
ttctctttcagttagttgactcaaagggggaaaactaaagaatgcaaaacttttgctattcataccactgatgttcatcaaaagta 

7 5 tgcgatctaaaacatgactatcatttcctgacaatggggcatctcggtggcctgcctggctgattcttccttaaaactaaaatctc 
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TGGAAAATGGATTTGCTTCTTACCCTGTGTTTTCTGCAAACTGACTTACTTTGTTCCAGCCAAAGCTTGCTAATAATAGAAAACTA 

cccatattccaaaagtagatttcctctgtatcccagcatactttgtgaacctggctccttcttcactacctcagatctaatcaatt 

agtccatgtaccctccttcctcactacagtcataacacatgagcatatctacctagaagccaatttctactgatgtagccacaact 

TTTT AG AGG CCTATTAAACATG ACGTTATC CAATT G CAGGTCAACTT ATAGTTGTAG CCTTACAACTTACAGGCATCAG AAAATAA 
5 GTAATCAAATTAGGTACCTGGAAACATAGCTATTACCATCTCATATTACTGTCTAATTAAAATAAACATAACGCAAACATGTTTGT 

CCTTATATATTCTACAGTGGATAGAATTAGGAATTGATGGCTTAAAAAAAAAAGTCTATGAAGAGTCTGTTTAACTCTTCATGTTC 

catctttctcttctgaagtaaactattttgaaagttctctttttgaaatgaatttgtgcttaactgtcttcactattaatactatt 
tagaaataagctaattggatcagtggcttaaataatagctgactgtgtgtacatatgtatataatatgtatatacaatatcaggca 
tgcatgtggcttggaattttgtttcctccataaaatgtggaagtgaattaaacaagttttagtcatttatacaaagtcacaaatat 
1 0 aaagttcagtttgtcacaagattaaattgctcacaaggtaaaattgtattgtttggcaaaatcacaagtaacaatcctgtgagttt 

tctattatgaaggttaataataaatgggctcatttagttgcctgggcacctattcacaaattcatttgtcagcctctttttagttc 
tcttaaaaaaaaaaaaatcatatgatcattttcctttttgggggtacttagcttccatgcctataaagtctggtaccagactgact 
tgaaattcataaacaagttgtccaattgccaagaatatgttaacaattaaaagttccaaactaaagccaatagcaccaagtcttca 
taagaatacaaagtatacatacagtattgcttacctggaggattcagatcatttaggaattctctttgatgaaagatcagttccca 
15 tttgagttcctccttgcactgagttttagtgatatagaactagcttgtagttagtgtttcattacattataaagaatagttttaca 

cacgtatttaccgttttccaaatttaaactcagaaatacccaaagcaggcctgcttaagcccactacctggcatataaacttatag 
taacactttgttactttctttttaataggacaagcatgagttaggacaaactctaaaaattcatattcttcactattcttgttttc 
ctttgattgatatagaccaaagatggtgtactctaattttttaaaacagtaatggaacacaatttttttcattcttcctcctctcc 
attcgaagtaaagatccccagttagtttttatataaataatctatagggattcaaaaggtgtcacagtccacttaattagtcaaat 
20 tagcaatggctaaacagtatcaagtactgcagaatttatcactgaaatggataagaggaaatagtttagtcacaggtttttacagt 

ccagcaagggccaaagaggtatagtatacaagttaatagtatttgtgttgagcaacatggggctagtgggatcacagaaatctgga 
aaaaaaaaaaaaaaggctttggcttatcaagcctagtgtaaatttctgcatctcacacgactttagtttggccaggtatttatctg 
ccaaaacaaggacaaatcttgttgtattaacagcagggtcacttctcattttctttgctgacttacctttttactgaccgttgtga 
atttctgtctcaaaatgtataatatagaaatgcaagaaaaaaacaaatgtacagattgtaaagttttttgatacctaatgtaagtt 

2 5 TTCTTTGTGTAATATTTATATGATAAAAGACATTAGGATCCCTACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

HUMAN SEQUENCE - CODING 

ATGGGCACCCTGGGCAAGGCGAGAGAGGCTCCGCGGAAACCTTCCCATGGCTGCAGAGCTGCCTCTAAAGCAAGACTAGAGGCAAA 

3 0 GCCAGCCAACAGCCCCTTCCCCTCCCATCCCAGCTTGGCCCACATCACCCAGTTCCGAATGATGGTGTCTCTGGGACATTTAGCCA 

AAGGAGCCAGCCTGGACGATCTCATTGACAGCTGCATTCAATCTTTTGATGCAGATGGAAACCTGTGTCGAAGTAACCAACTGTTG 

CAAGTCATGCTGACCATGCACCGAATTGTCATCTCCTCTGCAGAACTGCTCCAAAAAGTTATCACCCTCTATAAGGATGCTTTGGC 

AAAGAATTCACCAGGACTTTGCCTGAAGATCTGTTATTTTGTAAGGTATTGGATAACAGAATTCTGGGTCATGTTTAAAATGGACG 

CCAGCTTGACAGACACTATGGAGGAGTTTCAGGAACTGGTGAAAGCTAAGGGTGAGGAGTTACATTGCCGCCTGATTGACACAACT 

3 5 CAAATCAATGCCCGTGACTGGTCCAGGAAACTTACTCAAAGGATAAAATCAAATACCAGCAAGAAACGGAAAGTCTCCCTGCTCTT 

TGACCATCTGGAACCAGAAGAGCTATCCGAGCACCTCACCTACCTTGAGTTCAAGTCTTTCCGGAGGATATCGTTCTCTGATTATC 

AGAATTACCTTGTAAATAGCTGTGTGAAGGAAAACCCCACCATGGAGCGATCTATTGCTCTGrGCAACGGCATCTCCCAGTGGGTA 

CAACTGATGGTTCTCAGCCGCCCCACGCCGCAGCTCCGAGCAGAAGTCTTCATCAAGTTCATCCAGGTGGCTCAGAAGCTCCACCA 

ACTACAGAACTTCAATACACTGATGGCTGTGATAGGTGGGCTGTGTCACAGCTCAATCTCGAGGCTCAAGGAGACAAGTTCGCATG 

4 0 TCCCACATGAAATCAATAAGGTTCTCGGTGAGATGACTGAGCTGCTGTCCTCCTCCAGAAACTACGACAATTACCGGCGAGCCTAT 

GGAGAGTGCACCGACTTCAAGATCCCCATTCTGGGTGTGCATCTCAAGGACCTCATCTCCCTGTATGAAGCCATGCCTGACTATCT 
GGGGGACGGGAAAGTGAACGTCCATAAGCTACTGGCCCTATACAATCATATCAGTGAATTGGTCCAGCTGCAAGAGGTGGCCCCAC 
CCTTGGAGGCTAACAAGGACTTGGTACACTTGCTGACGTTATCCCTGGATCTTTACTACACTGAGGATGAAATCTATGAGCTTTCC 
TATGCCCGGGAACCAAGGAACCACAGAGCTCCACCACTAACACCTTCAAAGCCACCAGTAGTAGTGGACTGGGCTTCTGGAGTGTC 
4 5 TCCCAAACCTGATCCAAAAACCATTAGCAAACACGTCCAGAGGATGGTGGATTCTGTCTTCAAGAACTATGATCACGACCAGGATG 

GATACATTTCTCAGGAAGAATTTGAAAAGATTGCTGCGAGTTTTCCATTTTCCTTCTGTGTGATGGACAAAGACAGGGAAGGCCTC 
ATCAGCAGGGATGAGATCACAGCCTACTTCATGAGAGCCAGCTCAATCTATTCCAAGCTGGGCCTGGGCTTTCCTCACAACTTCCA 
AGAGACCACCTACCTGAAGCCCACTTTTTGTGACAACTGTGCTGGATTTCTCTGGGGAGTGATCAAACAAGGATATCGATGTAAAG 
ACTGCGGGATGAACTGTCACAAACAATGCAAAGATCTGGTTGTGTTTGAGTGTAAGAAGCGAGCCAAGAACCCAGTAGCTCCCACA 
50 GAGAACAACACTTCTGTGGGGCCAGTGTCCAACCTTTGCTCATTGGGAGCCAAAGATCTGCTCCATGCACCTGAGGAAGGACCTTT 

TACATTCCCTAATGGGGAGGCTGTGGAACATGGTGAGGAGAGTAAGGATCGGACCATCATGCTGATGGGAGTGTCCTCACAGAAGA 
TTTCTCTTCGGCTGAAGAGGGCTGTTGCCCACAAGGCCACCCAGACTGAATCACAGCCTTGGATTGGCAGTGAGGGCCCTTCAGGT 
CCCTTTGTGCTGTCTTCCCCAAGGAAGACAGCCCAGGATACTCTATATGTGCTTCCCAGTCCCACCTCTCCATGTCCTAGCCCAGT 
CTTGGTCAGAAAGCGGGCTTTTGTCAAGTGGGAGAATAAAGACTCCCTCATAAAATCAAAGGAGGAGCTCCGTCACCTCAGACTGC 
55 CTACCTACCAAGAACTGGAACAGGAAATAAATACTCTGAAAGCAGATAATGATGCCCTAAAGATCCAACTGAAATATGCACAGAAG 

AAAATAGAATCCCTCCAGCTTGAAAAAAGCAATCATGTCTTAGCTCAAATGGAGCAGGGTGACTGTTCTTAG 



409 




WO 03/008583 



PCT/USO 1/51 291 



Table 17 

MOUSE NOMENCLATURE 
ICSGNM Nmycl 

Celera mCG19753 

5 

HUMAN NOMENCLATURE 
HGNC MYCN 

Celera hCG1783900 

10 MOUSE SEQUENCE - GENOMIC 

TAATGAAATTCTGAAGCCTACAGACTCTTCCTAGGGGAjGAGAGGAAGTATTCAACTTGGTAGAAAATAAATGATGGGTGAGGGAAC 

aggaggatgaaagggcctgatgaacaggtgagcgcctatgactccgtggggtggaggtgatgttctggattatctaacccaatctc 
cctcataatgttgttccgggacaatcgaattcatccagaaggatcttgcccaaggtaggtaaaggggattcagagaaaacttttct 
atgctttggtgctatgagataggagagcaaagaaaaatcacgaagactttggtcagcaagccaaatgccacatttgagggtgtctt 
15 gtcctcaacccaattctaaagggacccttgtgttactgtgcccaagaagttggaatttcccccaggagtttcactttaggggaaga 

aaaagccttgagtcctggttccagccagagagggagcttgccttcagggaagtgattgtccagatctcacagagttcttgcaaatt 
gatattacagcaccttgcaagagaaaatggagctgagacaatgctgcctcaaaggtgggtgggaaagaccaggactcttgtgtcac 
aaatacctgtttcctttcatttagtcctatacctgtctggacatcgaagatgaactgagggcctgggatggggaagggggtggggg 
gtcattgaacccctttatatttgtttctctctctgatgtgatcacattgaatgcacctctgttttccaccattgattgctaggctg 
20 catcattggtctattgaggacgagtagtcaactcttgcttgttaacggctgccttacaactatgattagaacgagcatttaaaatg 

gtgttacggggctggagagatggctcagagttaagagtactgactgctcttccaggggtcctgagttgctctcccagaaaccacat 
ggtggctcacaaccatctgtaatgggatctgtctggtgtgtctgaagacagctacagtgtactcatataaataaaaaaaaaaagaa 
attaaaaagaaaaaactttaaaaatacacattaaaaaaaaaaaagataaaatggtgttaccaccctttcccagtgcccttttccga 
tgatggcgctgcatggtgaaaagcttgagttagtacttgtagctatgctgtccaaggatccgctgcaatccgtgcaggtcttcgga 

2 5 cacaagaagacagtcactgctgtggcccactgcaaatgaggaaacgggctcatcaacgtgaatggatgaagcctctaagaaggaga 

tcaaagatagcctcattcagtatgatcggaccattcttgtagctgacctccagtcgctgcgaatccaaaaaggttggaggtcctgg 
tgcccgtgcttgataccaaaaatcctaccaataagcccatcccaaggaccagggtttgtttacctctgtaatgcacatcctaggat 
tttttttttaaatgacattaccgatacaacccctcagccacacactcacccttggctaaactctctcggtgctagctttgaaattt 
cctccagcctccaatggcaaaatacatgcacctagtttggtggggcacctcaaatattataaacttcattcggctgtggtggtcag 
30 cttgtgattcaaattcaactaccacctaatttgtctcatctcagcctctctgaacccttcagagagttcagtggcaggtagtcagg 

aagagtaacagcaaatctgggtaggaaaacatagacttaagggtagtttaggccgggcgtggtggcgcacacctttaatcccagca 
cttgggaggcagaggcaggtggatttctgagttcgaggccagcctggtctacagagcgagttccaggacagccagggctatacaga 
gaaatcctgtcccgaaaaacagagagagagagagagagagagagagagagagagagagagagagagagaagagaagagaagagaag 
agagtcaccaccaccacccaatcccgaatgttattctaatcaaaacaaacaaaacagaacaagcaactttgggggagaatgggttt 

3 5 attttagctcacaagcgcacgttacagttcactctacggcagggaagtcaaggcagcaagaagttcaaagggctggtccatccaca 

gtcaggagcagagggcgaatgaagtatactcgacattccgttcactgtttccactcgaatacagctcagaacccaatcccagagaa 

cggtaccacccacagtggtcgaggtcttcccacatcaattgaggcagtcactcacagacatacccacaggccaacgtgacctagac 

aatctctcatcaagactctctgcccagatgattctaggttgtgtctagttgataattaatctcaccatcataggtattagagatag 

ATGTAAATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

40 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNOT 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

niinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnlt^nnnnt^nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

45 NNNNNNNNNNNNNNNNNNNNNNNNl'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

N^gNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTATATATATATATATATATATATATATATATATATATATATATATATATA 

* tatacatacacatatatatatacacacacttaaaaacaaataagcatacctcaaaatctagcaagcagcatagcctggcagcacag 
tgcagtgtagagtatctggtgtttatcctcaagactgtaaggcttactagagagtatagcttgctatctctgcccagggctgttga 
50 aagagtaccatatgttgttggttctgagaaagtattattattggagggggtaggggtgtcactcatgctacagcatgcctgtgaaa 

gtcaaaagacaattttgtggcagtcagttctcctcttccaccgtgcaggtcccagagaaccaactcagggtgctgtgcttggtagc 

AAGTACCTTTATCCAATAAGCCATCCTGCTGGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGrG 

TGTGTTTTGGTGGCATTGGTTGGGGGGGGGGGGTGTATCTTTGTTTTGAGATAGGATTTTGCTACACCACCAAGGCAAGCCTTCAA 

cttctatatgtaacctaggttggcctgattagttagctcaggctaataccaaatttgcatttctttagactcagccacaatagcac 
55 taggatcacaggcaacacaccctgcttgttgattggcactaacaagtcttacagtgtttttgctattgacaaccttgaagcagtac 

gtattcttggtgatttgtcttaatctctctctctctctctctttctctctctctctctccctccatccatccttccctctccctct 
ctctgtccctctctctgtccctctctctgtccctctctctgtccctctctccctccctcctttcttccctcccttcacccagggta 
tgacttagtctgtaaaccactctagtctcaatttatgtaaatctaccttctttggcccccgatgttgagtgttgggattaaagatg 
aatgtcactaatggagtctcagtttggttgttgttgtggttatggttttggtgtggttttgtttttgtttgtttgtttgtttgttt 

6 0 GAGACAGGATCTTGCTAAAGACACCACATTAGCCTCAATTTTGTAAATCTrCCCAATTCTCCCTCCCAAGTGTTGATGTTTACAGA 

TATGCTCTGTTATCTTCAGGAGTTTTAAAAACTATTTTACATTGCACACTTATTTATTTTAAGGACTGGGTGAGATCATAGGACAG 
CTTTAAGCAGATGATTCTCTCCTTCCACTAAATGAGACCCAGGGATCAAACTCAAGTTGCCAGGTTTGGCCACAGGTTCCTTTACC 
CACTAAAGACATTTCAGCAGCTCTTGCTTTATTATCTCTTTTTGGGTGATTCTAGAATGGAATTCTTTCTACTTTTGGGACAGAAG 
CAGCAGTGGTGTATGAAAGTGTTCGTATCTCTCACTCTCCAGCCTCACCACCGTTTTGAGGCAATCTGCTAGACTGAATTGTTAAT 
65 CTCCCTGAGATTTAATTTGGATTGTCCCGAGTCAGGCGAAGTAGCCCATTTTCTTGTTGGTACTCAATTTGCATTTCCTGTTTGGC 

AAATTGCCTATTCATATCCTAGAGCCAGATTCCTCTCTGGCTTTTCTTTACCTCCATTCAGTTTCTAGGATCCCTTCCTGCACGAG 
GAATATAACCTTTGCCTCTGAGGGCCCTCAGGAAGTGCCATCCCAAATATGACATTTTTGAGAGCTGATGAACTCAAGGGGCGACG 
GAGCTGGAAACTGCAAGTGTAGGCTTAGCTGTACCCCTTATCTACATAAAGACATCCTCCCAAGGCAGCTAGGCTGTTCTGAATCT 
ACTCTCCAGTTTCTTATCTCCCAGTGGAGATTACCTCCGTGACACCCAGCCAAGGTAGACTCTCCCTGACCTATTCTGTGGGCCGC 
70 TTCCAGACAGGGTTAATAATACCTGAGACTGTATCGGTCTGATAAAGTCAGACCTGCTTTCCTTCCCTCAGCTCCCAGAACGCTAG 

GCATCCCGGGACACTGCATGAGTCTCAGTCATTTGACCGTCCTTCAGACCTCAGATGTGTGAGGCTCCCATCCACTGACATATTGT 

tcagtgtattttctactatgctaatctgtctgttttgatagttctactttttgcagtcaaatcttaaaagccaacctattttcata 

TTTTACTTTTTTTGTGCAATGCAGAATATAAGTTTTCTTTTCTCCTCTTCCTCCTCTGTCTTTTTTTCTTTCATACAATACTTCCT 

CATCGTCCTCCCCTATCCCCGACTTTTTAAAAAAATAAAGTCAATTAATCTGCAGGATTTTTTTTTTTTAGTATGTATATGTGTTG 
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ACCTGTTTGCCTCAGAATGCATGCAGAGATCAGCAAACAACTTGCAGGAGTCTTTTCTCCCCTTCCACCACGTGCATGGGGCCTCA 

ggcagttagacatagaggaaagggtccttaccacctgagctagcttaccaactgggtcccagggattttttcaactattttaagca 
aaaattacaagtcctttattttgttgggcctgggtcttgtggtatagtccaggatgacttcggactccctgcctcagcctcacgag 
ggctggagtacagtaccacaagggactgtgcctttatttgggcaggagaaatttggactcagtaaaatagtcccagaagaaaccca 
5 aaagctggatgaggttgttggtctactaaccatgatggattaaatcctcctgggtttgtgtacctgtgagctgtctttatttattt 

CATTTGGT AAAGAAAGANNNNNNNNNNNNNNNNNlftJNNNNNNNNNNNNNNNNl^ 

gtcaccttctctctgtcccctcttttctgaaacatcttatcttttagcagagtgaagagcacaggtgtggagagagaactttatcc 
ataactaaccaggccatcttagccgactttcccagtcccctgctgcttgagggagttctagtaggctggtcaaagtgtcctttacg 
tgtccgctgctgaagttctgaggaagattctagaagccagatgtggtggcacagacctgtagtcccagagtttgggtaatggcaag 
10 aggatcaattcaaggtcatcctcctcaataaaaatagagttcaaggtcatcttggactatatgagacctcggctcaaaaaacaaac 

agaaacacctctccttcccctccccccccccccaaagcaacaacaaaaagagaaggttctgggagccacacctatctctcccccac 
tgtgccactaataaacaaaactaacctgccagatctggctgtctaaaagggttcctttcaatggagcctacctccagcagcatcca 
ggaacacttaccatacagcccctgctgtgtatgtataattacaatccgaggcaaagttttcagagagccagcatcttgagggagaa 

TTCAGCGGGAGGTCTCGGTTTGGAAGAGGCCAGGGGTGTGAAAATGAGGGTGTTAAAGGCTTTTGCAAAGGTAATGGGTTTTACAT 
15 ATGTGAGCCCAATAAGAAAGGCCTTGGAAGGGTGGCTCACCCTCATTCACGGCTACTTCCTAGAACCTGCCGCAGTCCCCAGAATT 

atgtaggcattcggggacagatgggaagactttcacacatgctaatacacattttgaccttgactctctaggcattctcttcttcc 

tcgctggaggtgaatgaggggtgtcattttcaatttagagggaaatggagacgcttccccacaaacaagcttaagggtttaaggat 

aaatcccaccctactgagaatgtgtgttgaaaaagggcttcacccagggacccaggttactcctggaaagttttgtggggcaagag 

CATTTATTTTTAGCCCCACATTTAGGAAACAGACCTTTTAGCATGCTTGCCTAGACAGAAGTGAGACGCTGrGGGATGGGGAGGGA 
2 0 GGGAAATGTGCCCACGGCTGTGAGGAAAGAATACACGCACCCTGCTCTAGTCTAAATAAGATGTCGCGCTCTCTCTGTTCACGCCA 

CCTCGTAAGTGAGGCAAATGGGACACAAAGAGGCCAAATTAATGATGGCTTTCCTTGATGTCACCATCCGTAGGAACTCGAGGTAT 
ACAGAGCAGTCAGTGATTTGGGCAAGGAAAGCAGCGGTCCGTAATTCAACCCTGGCTTCGGAAAGGCTTTTGTTGGGAACGGTGGG 
CGCGACTTTAGGGGACGTCCCTCCACGCGTTTCACAATCCCTTCCGCGGTAGCAAGGATTCGCTAATTGTCTCGCGGGGGTGGCCC 
CACTCGGGCTCCGAGGCTGGGCGGTGCGGCTCCGCTTTCTGCTTGGTCTCCGCGAGGTGTCGCCTTCGGCCGAAGAAAGCGGTAAG 
25 GCGCCACCCTCGTAGCCCGCACTTATTTATTTTCAAACAAGGGGGGCGCCCCTTCCTTTCAATTTGAAACTAGAAACCTCCTGCGG 

TCTCGTTTCTACGTGGGCGCGTCCTCGGCCTCCCATTTTGCACTCCTGTGTCGCCTTCCTTCGAGATCACACACGAACAGCCCCTC 
GACCAGGCCTTGTTCCACTTTAGCCTGGAGCTCATCTTTCACACAAACACACACTCGCGCGCAGTCCACGCAGGGACTGGGCTAGA 
AACCTCTTTTCCCATTCCCAGAACACACCCAGCGACCTTTAAAAAAAAAAAAACACGGAGTGCAGCGGGTGCAAGCCAGGGGGTCC 
AAAAGGGAGGGGGAAGCACTCCTCGGGTTTCCCAGCTTTGCTGCTTGCAGTCTGAAAAACGAGAGGGGGGAGGGGGAGAGAGAGGA 

30 ggggaggagggggagaggagaagaggggaggagggaagggagagagagagagagagagagagagagagagagagagagagtcggaa 

aaaaaagagaaaagcaaatggcttttggcgcgaaaggctttggcgcctcccctgatttttatggaaatcaagagggcggggaaaag 

CCTCTTGCCTCTGCCTTTCTCCCTCCCCCTCGTCTGCGCCACAGCCCCCTTCTCTCCCCGCCCCCCGGGTGTGTCAGATTTTTTCA 
GTT AAT AATAT C C C CCGAGCTT CAAAGCG CAGC CAGTG ACAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnncccgccgccgctccctcagcccacccggagaccccagccccgagtcgcctccggatccccggcagtctgcgggaggtaagaa 
35 gcggtacttgcgaagcttcgagcgcccggggaacggcggagcgctgcggctaggcaagcccctggacgcggctccgcaccctgcac 

ccaaatatgccgggcttttctgggggagggggtaagggggcaacacaccgcgtctgcttccgaaacaaaaccatctgggttttttg 

gcccaggcagagaaatagctttagcgaaaagaaattcgcccggctccacaagatttgtctgagtgtgaggtgactgggaaccggtg 

cgtccccaccccaagctggggttctccaaaaggtgccgcggggaaagaaggaaaaggggttaggcgaagctaggtgcctgagtgat 

4 0 aatgtaggtcacggctgctccggcttaggagacgcgattctcgccggcgaccctgcaccattcctagggatggggttcagcctttc 

cccccgcctgttgaagaggttgaggtctctgaaggaaggggaatggaaagggtataggtataggcagcgatgagtaccaagggtat 
ctgccaagattgaggctctaggtctaggtggagagggttgtatgtaattgcctgttgttggtctgactggagaaaggcccttaata 
attaataaagtttcctgaaccccgttagcgtttgcgctcccgtgatcgcatttctgcaaaaggggaatgaaaggtacttcaatccc 
atgcctggtagctgggctagagagcaaggacttcctttaagcaactagtgcaagtggggtagtcgcgctagtaagagctgagatct 
45 gcagcttgaacagcccccctcccccaggcagtgccttgtgtgaatgaaacggcagtttcccaaagttgcagagagccacaccaccc 

CCTGNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^^N^WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnktwnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 0 NNNNNNNNNNNNNNimNNNKNNOTn^NNNNNKNNNNNNNX^4NNNNNNNNNNNNNNNNN^ 

NNNlWNfttJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnttcgaattgggctacggagatgctgctgccggagccgacctgtggggcaacccgggcgagga 
ggatgcgttcggtctcgggggcctgggtggcctcactcctaatccggtcatccttcaggactgcatgtggagcggcttctctgccc 
55 gcgagaagctagagcgcgcagtgaacgaaaaactacagcacggccacgggcccccgggcgtcagctcagcctgctcggctcccgga 

gtgggtgccagcagccccgggggccgtgcccttggtgggtcgtcgagtgctagccacaccggggccaccctgcctaccgacctctc 
ccacccggctgccgaatgtgtggaccccgccgtggtcttccccttcccggtgaacaagcgagagtcggcgtcggtgcccgctgccc 
ccactagcgccccggcgaccagcgctgcggtcactagtgtgtctgttccagctactgccccggtggctgctcctgctcgtgcaggc 
ggccgtcctgccagcagtggggaggccaaggccctcagcacctccggagaggataccttgagcgactcaggtaaagcctagagtag 
60 agttcttgctagctccttacggactgggaaggtgggggtgctgcgttccctttgttatcatagatttgtgcgggtgattctcttct 

gttcaccagcctcccgggacagaagaggctggaaacaccagctacaccttctcttaaatttgccatcccctttttcgcgaatcctt 
gcggtaggcatgccctcactgtggcaaaagttggtggccagctcagtcagtctgtggagtccaaaaaactacctgtacagaaatct 
gttagtccgttggaaaggaacctttaagccaggtcaaggaagggaaaagactccctgcaagacgagggctgcacaatcccacttgc 
aaaagttaagagaatgcctggcaattcctccctcccctcccctaggactctgagccctccgtgggtggtgggctgtttgcgtttgg 

6 5 TGCGTGGCCAGCAGGCGGCGTTGTGTCTGACGCAAGACAGGCAGGATCAAAAAGACTGGGGGTGATGGGGGCACCCCCTCCCTCCA 

GTTCAGCAGCTGGCAGCAAGTGCATTAGTGGTTGTGTACGTTTTCAGAGAGCCTCTTTCCGGTTTTGATTGAGTACTAGTCCCGTT 

GTGTTTCCTAGCTGGAATTTCTGACCTAATTGAGCTGAGTTGTGTTCCATAACCCATTGCCCTTGAAGGTTGAGGGCGGGTCCCTA 

CCACTGCCGCTCCTAAGGAATGCACGCACCCTTAGGATTCATTGGTTCTATTGTAAGCCTTTATCTGCGCTGTCCTCGGAAAGAAA 

GGGTTAAAAAGAAGAAGAAGAAAGCTTTTTTTTTCCATGGGGCTGTGAAAGTACCTACCACACTTTACCCAAATCCAGTCTGCCCT 

70 tgtccttcgagctgtaggtccagcccccctattagaccttggaagccagtgttttcaaaatgccaaagaataaaaagtctaaattt 

cctcctgggctgtggagggatcgctctaaggctcctgggaggaaacttggtgataagcctgcactttgaaagggctctgtcccttt 
aatgtctgtgccttgacagctttctgttaggaagcagttccttccaacagctgtcttcttggctgaaaaccaaaacactggcttaa 

AGGGACCTACCGGCTGGAGCAGCCTAACATTrCAGCCTTAGAAGAAGAAACCTCACAATTGTTCCGCTTTCCGGTCCTCCCTAGAT 
TAAGCAGACGATGTGTTTTGGTTTTCGTGCTTGCTTTTATTTTCTTCTTTTAAGCCATAATTTTCTCTCCTAGCCTGGCAGTAAAC 
75 GAAGTCAGAATGAATACACATAGGACGATACAGGCTTTTTTTTTTTTTTTTCTCGTGCACCGCCCCCTTTGGGACTCTGAGCTACT 
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GTGGATTAGAGCTTTATAATTGAGATCTGATCTCTGCCTAGATGAAAAACTGCTTACTCCGTACAACGCATGTTCGCACCAGGAAA 
GGTTGTTGTCGTAGTGAATGAGATTGTCCTAGAGTTTTAAGGATGGCAGAATCAAACCCAGCCATGGGTTTTACCAAAGGAGGAGC 
CTCCGGTCTGAAGGGCGGCTGTGGAAGTGTGTATAAGTAAATCCATGGGGCAGACTGGCTGGTGATTATGCTAAAAGCCCCTATTA 
CCGAGCATCTGTCGCCAAGTCTACATAGTGTCTGCCAAACTCAAACACTGTGGTTATTACCCCCATTGAATAGCTGAGGACACTGA 
5 AGAGTTTTTCCAGGATCATGCCGACAACGGCTCGTTCTGACTCCAGTTGGGTTCCTCGAGTrTCTGCCACATCCTCAAGTTTGTCA 

CCAGGGGTTGAATCCTGGGCCCTTCCACATCAGACAAGTGCCCTGCTGGCCCCACACCACCCAGGGAAGGAAAGGGGTGGGGCGTA 

cctcttgtccgcgttgtgatcagcaaacctagctgacttaaataacaagtgtatgttaatcgcacaattaaccagaaactattttt 
cccctcagatgatgaggatgacgaggaggaagatgaagaggaggaaatcgatgtggtcaccgtagagaagagacgttcctcctcta 
acaacaaggcggtaaccactttcacgatcactgtgcgtcccaagacctccgctctgggtctggggcgagcacagcctggcgagctg 
10 atcctcaagcgctgtgttcccatccatcagcagcacaactatgctgcaccctcaccctacgtggagagcgaggacgcgcccccgca 

gaaaaagatcaagagcgaggcttctccacgccccctcaaaagtgttgttccagcaaaagcgaagagcctgagcccccgaaactcag 
- actcggaggacagcgagcgccgccgcaaccacaacatcctggagcgtcagcgccggaacgacctgcgctccagcttcctgacgctc 
agggaccatgtgcctgagctggtgaagaacgagaaggccgccaaggtggtcatcttgaaaaaggccaccgagtacgtgcacgccct 
acaggccaacgagcaccagctcctgctggaaaaggagaaactgcaggcgaggcagcagcagttgctaaagaagatcgaacacgctc 
15 ggacttgctaaacgtttcccacacggacagtcactgccactttgcacattttgattttttttttttttaaacaaacattgtgttga 

cattaagaatgttggtttactttcaaattggtcccctgtcgagtctggatctgggtagggggcaggacacggggttctgccatgac 
cttggaaaaaaaactgacttatgggatgctgggtggcttgttttcctcctccatatcacctggtgacagccgtggaagttcgggac 
actaaggagcttcaggaggctgtgaagtcaccttgttccggtccaagattccaaacagagtcattccttctttttacaatggtgct 
taagttccagcaaatgccacagaaggggggggttgccatttgatgcccctgggaacacttgtgtaaataccattgatacacccgcc 
20 ttttgtatacgtcctgggtaatgagaggtggctcttgcggccagtattagactggaagttcacacctaagtactgtaagaatacct 

caatgtttgaggggcatgttttgtatacaaatatattgttaatctgttatgtactgtactaattcctacacggcctgtatacttta 
gtatgacgctgatacataactaaatttgatacttatattttcgtatgaaaatgagttgtggaagttttgagtagatattactttat 

ctgtatttgttcatgtttggtgcatagaactgggtaaaatggcaaagttctgtgtttaatttcttcaaaatgtatatatttagtgc 

2 5 TGCACCTTAGAGCACTTTGAAATACCTCATGTTTATGAAAATAAATAGCAATTAAATGATGCAAGGCGATGTTrrCCTTCCTAGCT 

TGGCTGCAGTCTCTGCACACAGTCCATTCCTTACCCGGACTTTTAACATTGTGGAATCCTGGTTAGGGAGGGTACTTGTAGAGGGA 
TAAATGGGTTTGTGAATTCCACAGATTAGAACCAACTACTTTCAATAGGCAATCAATGGGTGTTAAAGCTCTTTCAAATATTTTGT 
TTTGGGTGTGAGTGTGCCCACAATGTCACATCCCCTGCAACTGGAGTTCAAGTCTAGGAACAAGGCAGAGGCCCTGCGCAACAGTA 
ACAAGTGACTCACCCCTGAGCCATCTGTCACCCCTTCATTTTTGAGGCCTCTTTGGGTCTCTAGCTGGGATTATAGGTGTGTGCCC 
30 CCCATATCTAGTTACCAAAACACTTTCACATACTCGAACTCTCAAAGCATTTTAGATAGTGTAGATACCAGCCCAAAGTTTGGAAT 

AAGCAGTAAAATTGGCAAGTTGTGCCGAAATTTACATAAACACTTGTCCTAGTTGTTTGGAAGGACTTGTTCCTGAAGATTCCCCC 
aggaagagctaggtgtggaagcatatctgatgcctgcagaggtgacaagaaaaatgtcacctagccctcttagcacagcaagcttc 
tatattgcaagcccaaggccgcagagtaacacttagtccaaaagaaatctaggaccagtataatattctggactgagcactagtga 
aataagaggatggagtcactgttcatcattgatctcggtcaccagcctcagctccagttcccagagtactgaagaccaagaagggg 
35 aaggagagctgtcattgggtggactgtgggggtgcctcaaggaagaatgagctacagaccttggagaaggccagaactaaacatga 

aggaggcttccctctatctactcagggaaaattttctggaagtctgaagaccatctaccttacttaagaacaggacttctattttt 
ctttggggtaacagactacacacagcatttccctatggtttcattcactgcaggtttttaacttcaagttgaaaaaaaaaatgtct 
tcatggaaaaatgcagcccaagggtccagacagctttgcttgtgtggctgtactgtcagggacagagatcaggctgcgcaggtggt 
tggccagacaggtagaaggtgagccatggaggtccttatttggggtgacagctacagatgctgtcttaacagttgctgttgggttg 
40 gtggtactgcctgcattctctggtgatttgacaaaggttggaaagtgggcaaaatgccctttacaaaatcctataactccccagtc 

ccaaactagcaaataataagccactctgaaggtcccattcaaaagaactcatctgttgcatcttgcaagtcctacgtaacaagccc 
atcactgtatcagtacatctagaaaccaaatggaacttaaagatctcaggttaattgagcacctaagagtgttgaagcctgccgca 
gtcaactgaattgctctgtttctcttctcccaaaggggacctgaagtgtgacagatgagctagaattctactgtgtaagaagaaat 
agaacagagaccactgaactgaaatttctaccacattcttattttggtgactacggggaaacttgtagataatgctctcttacatc 
4 5 tccaggacccacttctgcctcgaaagctctgttactctcttgacatcaatcacataacaacaacaaactctctgcattcggtggat 

cataaataaaagaacatatattgctcttccagtggatctgagttcaattcccagcacccaagttaggtggctaagctgcttgtaac 
taaggcaccagggatttgacatctctagactcctgtgacttacactcgcatagatacacacacacaatttaaataaatacatttaa 
aataaataaaaacacactaaaaactgttaacacttaggttaagacacacttttgtttcctcatctagctggaggaaagtgttccta 
ctgtaactctgcagttctctgtacaataattggaaaagagaagaatccaagcagttgtctgaaaaacacaagactgagatactcac 
50 agaaagaaactctttcttaaaagagtaaactggcacttctgtggagtgttccaccatctctcaatcacttcctctcacagaatgca 

ggtggggtgtccctggactaacttggggcacaggactgacattgaggcctcgtgatcagcctggtggtatctcgcaggactcctgt 
aacctataggctggcctccacctcaatatgtagctgaggatggtctgagctcctggtcctccgacctccacattctggatactggc 
taacaaagtgagccaatatacctatgcatgtattatgtaagtgctggggatagaatccagggttttgtgcatgataagcaagcact 
tcctgagctatgtcacgtacccttgctgatggaattccctggctctttcctctcaaccaatgttattaacataggaactaacattt 
55 gtcaggtgtttctggtgcttgggagaaatcaatgaagaacagcaacaacaacaaaaaaaaaacaaaattgccaactgcacccaatt 

cttgtctccttgtggtttataatctaggagacaatgggagtaagaatataaataagcaaagcaagccaacaaatagcaccaatgag 
gtagtgagtaatttataaaagaagtggactggtatagaggaattcaagattgccaccagaggggatggggagccaggccagtgcag 
atgcacctggtccttggacctgtggaggaaaacgcaaggtgactgacagggctgctcagccaccagagcaagctgctcaggttctc 
catttagtccgtctcccctcctcacaccctggacatgcgtgttccctactatgtcctttgcctatctgctgaaagcgaagcatcaa 
50 actatgatgcagctgcagtctgattccctgggactgagtcccacagttaacacagttcctcatattgtggtgacccccagccataa 

aagcatttttgttgctacttcataactatgattttgctactgttatgaatcgtagtgtaaatatctgatatgcaagatatctgata 
tgaaaccccagtgaaagggctgttcaaccccacaactgtttccacccacagacxgagagtctctgctacagagaaaggtgtgtgtg 
tgtgggggggggggggttatttggtatcgacagaattgttcctttgtttcctctgtatttttctaggaaaaaaggactatttagaa 
aaatgagcagtaaagcaaatatataagcctgacctcaatgagaactctgcagacttttgttacccccaaaaggctttataaaacct 
65 AAAAAACGGGCGCTTTGGAAAAGAGTAAAGGTAAGCTCTGAAGCCTATTTTAAGACAGAGACAGATCCTAGGAACCTGAGTTCCAC 

ggaccatctatgctttctacaatggtttattagttctccttacttgtaaaggaaatcccttcataggcgactgaccaaggccacct 
GATCTCTCTTGATACTGACAGGTCATACTACAAGACATCCATCCTGAAACCTTTGACCAGAAGTAACAGAGCCTTGTTTATAGTGG 
AAGCATGGCGACTGGCTGGGACAGTGCATATTTGGGGAACACACACACACACACACAGCCTAGGCTGCTTAGATGTGAAACGTAGG 
TGATTGGCGGGAGCATGTGTGCACTGAGCGGCAGCGTCCAGTGGACTTTCCTCTGCTATCTAGCAGGCCAGAGATTTTTTTCAGGC 
70 CTTAAGGGCTAACAGATCTTTTTTTAAGGATTATTTTTATTTTTATTCCTGTGTGTGTCTGTGTACCCAAATGTACCTTCAGATGC 

CAGAAGAAGGTATCAGATCTCCAGCAACTGAGTTAGAGGTAGTTGTGAGCCACTCAGTGTGGGGGTTGGGAATCAAATCCAGGTCC 
CCAGGAAGAGCAACAAAGGCTCTTAACTGTTGAGCCCTCCATTTATGCCATAATCTTTTTAAGTTATTCATTCATTTATTCATTCG 
TCACTCAGTGGGGGGGGGGGGGGTGCATGCCACAGTGCATGTAGGTATAGAGGTCAGAGGGACAACCTGAGGGAGTCAGCTCTTTA 
TTTCCAGACCAGCTGGGCCTTAGGAGAGATCTTTGGCCATCAGGCTCAAGGGCAAGAGCCTGTTTTTTTTTTTTTTCGATGAGCCA 
75 ACCATGTCAATGGCCCCTGTTAGAGAATCTTTGAGAGGCAGGAAAGCAAGTAGAGGTCTTCTCTAAAGTTTTTCTGAAGTGAGAAA 
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gagagtcagagatagacacacacacacacacacacacacacacacacggagagacagagagacagagacagagattcaatactgag 

agttgaacccagactttcacacatgctggacaagtgttgactaccacttagctacaccccaagctctccttttgccttgtattttg 

AGACAGGGTCrrACCAAGTTGTCAGGCTGGGCTTGCACTCCCTCTGTAGCTCAGATAGTCCTTGACCATGTTGTCCCCCTGTCTCA 

GGCCCTGTATAGCTGGGGTTGCAGACCTGACCCACCAGGTCTGTGTATTTCGTGTGTCTTTGTTTTGrGTCTTAGGCTCCCTTTCA 

TGAGATGATAGGACGAGGTGACACTGAGCGTTGCCTGGGAGACAGACTTTGTGGGCCAGCAACCAGCCTTGANNNNNNNNNNNNNN 

NNNNNNACCTCCCTGTTGGCTGTGAATATGTTTCCACTGACACCTTTGGGAGGTGATTTCTCCAGGAGTGCGACCTCACTTGGTAA 

ttcgcctgggtaacaaaggtaccaggcctgtctgtcactgttgcccaacttcccactgaccctccggagtggaggctgctgctgcc 

CTGTACCCTCACCACCCCACCGTCAGGTGCATAGCTGCTGATTCTGGTTGAGCAACCCCAGAGTATTGTTTCTTGGGTATTGTGAT 

gaatcacaaagcaaaacaaggctggggaaaggaagtagtacttagtccaagttcaaagtaagctgctttcattggaggcagtgact 

acagagagcaggctaactgaggtagaaaacaccagacagcgcttggatgacttaacagttaagagcacagactgctcttgtagagg 

agccaagtatggctcccagcacacacactcaaggggatggctcacgactgcctaaaacttcagttccagggggctgacgccctctt 

ctggctttcataggcatctacattcaagtgcacacacacacacacacttaaaaataaaatagaactcttaagccagggctacacag 

agaaaccctgtctcgaaaaacaaaacaaaacaaaacaaaacaaaacaaatctcttttactggtgttctttttccttctattatcca 

gggtgactgaccaacccatcttggctttcaaactaaaggacctggatcctagggaacattgaggtccccttactctgccctgccac 

TCCTCCCCCCCCCCCCCCCCGACAGTGTTTGCTTCTTCATTGTGCATCATAAATTGTACAGCCACCTTCTGCAGGTCAACCAACTrC 

TGCCTTCTTTGAGGGTCAGCCAAATGATAGGGAAAGGAGTGATTGGCCCACGCCAGGCGAGACTGGGAGGAACATGGACTTGGGGT 

TGGATAGCCCATAGATAAGAGATCTGGAAACCTTCCAAGGGTAATAAAAGGAGAGAAATCTATTTTCCTTTTCAGAGACATTGAAT 

GTGAAGCTGGTGGGTCTCACATAAATGTCAGGGACCAATTTAANNNNNNNNNNNNNNNNNNNNTTAGGCTCCCTTTCATGAGATGA 

TAGGACGAGGTGACACTGAGCGTTGCCTGGGAGACAGACTTTGTGGGCCAGCAACCAGCCTTGACTCCTCTCGCTTGCTCACCTTC 

TTACTCTCCGGCCAGGAAAGTTTGTATCAGTTCCCCATCTGTGAGCAGAACAGGCTGGAGCTGGTGAGCTCAGAGACAGGTGCAGC 

TTGCAGTCACTCATCCTGAGGAAGGGCTGCAGCCTTCAGCATCCCCACAAGATGCCAAGCACGGTGACACACGCTTTTAATCCCAG 

CACT G AGAAGGG AAAGC CT AG CCTGGTCT ACAT AG C AAGTTT CAGGATAGCT AGGG CTACATATAG AG AACCTGT CTTAAAAAT AA 
AAGAT GACT AAAAGAGCTAGGG ATG TAG AT CAAGTGG T AATTTGTCTGGAGTGCAG CAAATAT AAACG CCATATTGTGG TGCACTC 

AGGAAATCCTACATGTAGGCAGAGGATCAGGCGTTCAAGGCCATCCTTGCCTACACAGCAAAATGAAGTCAGCCTGGACTATATAT 

TTCAAAACAAAAACAAACAAAAACCAACTCAGATGTCGTCAGTGCTGGTAAACAGTGGCACTGTGGTTGGAAACTTGGGAACCTAT 

CAGCTCTCTGCTGGTCACCTTCTCCAGAACTGTCGTCATTCAGTGCATCCATCCCTCTGATGCACGCTGTCTTCCAGCCTAAAAGC 

GGGAGCTGGGGATGTTTTTCATCTGTGGAGTGTGGAAGCTAGCrTGCAGGAGGGCCTGGGTTCAATCCCCAGTGTTGCAAATGTAA 

AATAAG AAT CACAGCTGCAAG GTTCTTGCAAGG AT C AAGTCATAAACCACTGGAGGGATGTG ACAAACTTTGGAAACATGAGCG CC 

ATCCATGAGGTCTTACTGCTGCCCGGACTCAGACCACACTTGAGCAGCCTCCCTCCAGTCTACAGACTGCCATCTAGATTCGACCC 

TCAGGGTGTTTCCCCAGGCAACAAACTCCTTTCCTTGTGTAGCAGGCTTCCTCTGGTTGATCCCTTGTACCTAGAATAGGGCTTTG 

CTTGGCAGTCTAGATGTTATTTTCATAGGGAAAACCTGGCTATTTTCTTCAAGCCAGCTAGAGCCATGATTCCTGCAAACGAACTG 

GGTACTCTGGCTGGTCTCTGCTGAAACTAGAGAGAAGTATGATTAATCCATTGTTGAAATTGGTTACTCAAATGAAAACAGAACAT 

GGTAACAGACATTTC^TACCrTGAGTCTTTGCTTGGGTTATGCTAGTCACTTCTTTTTGGCACAAAACAAGAAAGAACAAGGGCTT 

TAAACCAAGAGTAGATACAAGTTTGCTCTTTTCTTTTTTCCAGAGCAACTGAGCTATAGTAAAGAAAAAGAAACCCCCCAAAGAGT 

GGGAAAGCACGAAGGAAAGAACACCCCAGGTTTAACTGCATGGGTTGAAAAAAAATTCTTTATCACCTGGCATGGTGGTGCATCTC 

TACATTCCCAGCACTCGGAAGAAGCAGAGGATTGTTCAGACTGACTGGTCCAGGTACGGTCTAGGCCAGGTGGGGCTACTATATAC 

TGAGACTTTGTCTCCAACAAAACAAAATAAGAAAGGAAATCTTTCCCACCCTGTGGTGGGTCCTACTTCTGAATTTTCTTTCTTTC 

TTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTGCTTGCTTGCTTGCTTGCTTGCTTGCTTGCTTTCTTGCTTCCATCCTT 

CCATCCTTCCTTCCTTCCTGTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTNNNNNNNNNNNNNmJNNNN^ 

nniwnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNNNNra 

ACAAGGCTGGTTGGAACTCACAGCGATTGTTCTACATCAGCTTCCCAAAGGGCTGGAATTACAGGCATGAGCCACCACCTTCTATT 
TTATTGCTCATGTTCTGCCCGCCTCCCTCCACCCTCCTTCTTTGGACAGGGTTTTTACTCAGCAGCCCTGGCTAGCTCAAAGAGAC 
ACACATGTCTTTGCCTCCATGTTTTGGAATGAGAGGCTTATGGAGGCACACTCAGCCTTCTGCTAGCATCCTCTAGCTTCCTCTAG 
TCTCCTCCTTCTTTCAGTCTTTGTACGCTGCCAAAAGAAACGGTTGTCCGATGAAAGAGCACAAAGCAAGCTGAAAGGAGGTGAGG 
GAAACACGTAAAATAAAATGCTCCCCCAGTTCCTAGGGAAAATTGAGCCCTACTTAGTAAGAAAAGCTGCAGATTCAGGTACCTGG 
ATGTGGGTCAGGACCTTGATGCTCTAGGATTATACCATCTCCCAGGAATCTTCCTGGGGCTTCCTGTGGTGGCTTTCCACGGTCTC 
AGGATGAGACCACCTGGGCATAAGCCAGTTGTGGGTGGAGGGGCTGCATTCCTCAGAACTTGAAGATGGATCCCTTCACAAAAAGA 
AGAGGATGGAAGAAAGTAGACCTTCCAGGAGCCTTTAGCATGGGTATTCACATGGATTTAACTTGGGGACAAACCTGCGGTTAACT 
TGGTTAGCAACTGCTTGTAAATGGGAGAATCCTTATTCCAGGGGCTGGTGCACATGGGGGAAAAAGACAGAGCAGTCCATGGCCTC 
CTGAAGGGAATGGTTCTATCATGTTAATGCTCTGCATCTTATTACAGTCAGGACAAAGGGCCTGGAGTTTGGGACTGAGAGTTTGT 
TTTGGAGTCTTTTAATATGGAGATGACT CT CCCTAAGGGGAAGG AAG AGGACCCTGGAGTCAACCCACAAACTTGTCTTGGCATGG 
TGGTGGTGGGGTGTTGAGACTCACCACAGGTGCGGTGCCCCNNNNNNNNNNNNNNNNNNNNAAATGGAAACAAGGACTTTGGTGCT 
ACTGATGTCTGTCTCTCTGCCTATCTCTTGGTGTT 

MOUSE SEQUENCE - mRNA 

GAATTCAGTGGGAGGTCCCGGTTTGGAAGAGGCTAGGGGTGTGAAAATGAGGGTGTTAAAGGTTTTTGTAAAGGTAATGGGTTTTA 

TACATATGTGAGCCCAATAAGAAAGGCCTTGGAAGGGTGGCTACCCTCATTCACGGCTACTCCATAGAACCTGCCGTAGTCCCCAN 

TATGTAGGCATTCGGGGATAGATGGGAAGACTTTCACACATGCTAATACACATTTTGACCTTGACTACACAGGCATTACACTATTA 

CTTACTGGAGGTGAATGAGGGGTGTATTTAATCCAGAGGGAAATGGAGACGCTCAACATAAATAAGCTTAAGGGTTTAAGGATAAA 

TCCCACCCTACTGAGAATGTGTGTTGAAAAAGGGCTTCACCTAGGGACCTAGGTTACTCTTGGAAAGTTTTGTGGGGCAAGAGCAT 

TTATTTTTAGCCCCACATTTAGGAAACAGACCTTTTAGCATGCTTGCCTAGACAGAAGTGAGACGCTGTGGGATGGGGAGGGAGGG 

AAATGTGCCCACGGCTGTTGAGGAAAGAATACACGCACCCTGCTCTAGTCTAAATAAGATGTCGCGCTCTCTCTGTTCACGCCACC 

TCGTAAGTGAGGCAAATGGGACACAAAGAGGCCAAATTAATGACGGCTTTCCTTGATGTCACCATCCGTAGAACTCGAGGTATACA 

GAGCAGTCAGTGATTTGGGCAAGGAAAGCAGCGGTCCGTAATTCAACCTTGGCTTCGGAAAGGCTTTTGTTGGGAACGGTGGGCGC 

GACTTTAGGGGACGTCCCTCCACGCGTTTCACAATCCCTTCCGCGGTAGCAAGGATTCGCTAATTGTCTCGCGGGGGTGGCCCCAC 

TCGGGCTCCGAGGCTGGGCGGTGCGGCTCCGCTTTCTGCTTGGTCTCCGCGAGGTGTCGCCTTCGGCGAAGAAAGCGGTAAGGCGC 

CACCCTCGTAGCCCGCACTTATTTATTTTCAAACAAGGGGGGCGCCCCTTCCTTTCAATTTGAAACTAGAAACCTCTGCGGTCTCG 

TTTCTACGTGGGCGCGTCCTCGGCCTCCCATTTTGCACTCCTGTGTCGCCTTCCTTCGAGATCACACACGAACAGCCCCTCGACCA 

GGCCTTGTTCCACTTTAGCCTAGAGCTCGTCCCCACACAACACACACTCGCGCGCAGTCCACGCAGGGACTGGGCCTAGAAACCTC 

ttttcccattcccagaacacacccagcgacctttgacctttaaaaaaaaaaaaacacggagtgcagcgggtgcaagccagggggtc 

CAAAAGGGAGGGGGAAGCGCTCCTCGGGTTTCCCAGCTTTGCTGCTTGCAGTCTGAAAAACGAGAGGGGGGAGGGGGAGAGAGGGA 

GGGACGGAGGGGGAGAGGAGAAGAGGGGAGGAGGGAGGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTCGGAAAAAAAAGA 
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GAAAAGCAAATGGCTTTTGGCGCGAAAGGCTTTGGCGCCTCCCCTGATTTTTATGGAAATCAAGAGGGCGGGGAAAAGCCTCTTGC 

ctctgcctttctccctccccctcgtctgcgccacagcccccttctcccccgccccccgggtgtgtcagattttttcagttaataat 
atcccccgagcttcaaagcgcagccagtgacagtcatctgtctggacgcgctgggtggatgcggggggctcctgggaataagcgcg 
cacacactgcagccgccggaggacaaccccctcccgccgccgctccctcagcccacccggagaccccagccccgagcccctccgga 
5 tccccggcagtctgcgggaggtaagaagcggtacttgcgaagcccgagcgcccggggaacggcggaggccctgcggctaggcaagc 

ccttggacgcggctccgcaccctgcacccaaatatgccgggcttttctgggggagggggtaagggggcaacacaccgcgtctgctt 

acccgccctaatcccttttacagccctagcccaacagagaaatagctttagcgaaaagaaattcgcccggctccacaagatttgtc 
tgagtgtgaggtgactgggaaccggtgcgtccccaccccaagctggggttctccaaaaggtgccgcggggaaagaaggaaaagggg 
10 ttaggcgaagcttaggtaggtgcctgagtgataatgtaggtcacggctgctccggcttgagagacgcgannnnnnnnnnnnnnnnn 

nnntctccaaaggttgaggtctctgaaggaaggggaatggaaagggtataggtacaggcagtgatgagtaccaagggtatctgcca 
agactgaggctctaggtctaggtggagagggttgatagtaattgcctgttgttggtctgactggagaaaggcccttaataattaat 
aaaatttcctgaaccccgttagcgtttgcgctcccgtgatcgcatttctgcaaaaggggaatgaaaggtacttcaatcccatgcct 
agtagctgggctagagagcaaggacttcctttaagcaactagtgcaagtggggtagtcgcgctagtaagagctgagatctgcagct 
15 tgaatagccccccctcccctaggcagtgccttgtgtgaatgaaacggcagtttccaaagttgcagagagccacaccaccccctgca 

tctgcaagccccctcccactcccagtcctagacagcttgtacacaaaaggagggagtaggggagacgctcaactttctcccacctt 
ccagagctgtggggagcttgcagaagagattgggggctcccactgcctgtccccaccaacccacccctttggctcattctctcttg 
gtttgcctattggttgtagagttggaggttggcgcgactctgctgctctccacggggaggaagcactcccccatattaaaaagagc 
ggagatattaaaaagagaggcgaacccatgcccagctgcaccgcgtccaccatgccggggatgatctgcaagaacccagacctcga 
2 0 gtttgactcactgcagccctgcctccacccggacgaagatgacttccacttcggcggtcccgactcgaccccaccgggggaggaca 

tctggaagaagtttgagctgctgcccacgcccccgttgtcgcccagccgcgccttcccagagcacagcccggagccttcgaattgg 
gctacggagatgctgctgccggaggccgacctgtggggcaacccggccgaggaggatgcgttcggtctcgggggcctgggtggcct 
cactcctaatccggtcatccttcaggactgcatgtggagcggcttctctgcccgcgagaagctagagcgcgcagtgaacgaaaaac 

TACAGCACGGCCACGGGCCCCCGGGCGTCAGCTCAGCCTGCTCGGCTCCCGGAGTGGGTGCCAGCAGCCCCGGGGGCCGTGCCCTT 

2 5 GGTGGGTCGTCGAGTGCTAGCCACACCGGGGCCACCCTGCCTACCGACCTCTCCCACCCGGCTGCCGAATGTGTGGACCCCGCCGT 

GGTCTTCCCCTTCCCGGTGAACAAGCGAGAGTCGGCGTCGGTGCCCGCTGCCCCCACTAGCGCCCCGGCGACCAGCGCTGCGGTCA 

CTAGTGTGTCTGTTCCAGCTACTGCCCCGGTGGCTGCTCCTGCTCGTGCAGGCGGCCGTCCTGCCAGCAGTGGGGGGACCAAGGCC 

CTCAGCACCTCCGGAGAGGATACCTTGAGCGACTCAGGTAAAGCCTAGAGTAGAGTTCTTGCTAGCTCCTTACGGACTGGGAAGGT 

GGGGGTGCTGCGTTCCCTTTGTTATCATAGATTTGTGCGGGTGATTCTCTTCAGTTCACCAGCCTCCCGGGACAGAAGAGGCTGGA 

3 0 AACACCAGCTACACCTTCTCTTAAATTTGCCATCCCCTTTTTCGCGAATCCTTGCGGTAGGCATGCCCTCACTGTGGCAAAAGTTG 

GTGGCCAGCTCAGTCAGTCTGTGGAGTCCAAAAAACTACCTGTACGGAAATCTGTTAGTCCGTTGGAAAGGAACCTTTAAGCCANG 

TCAAGGAAGGGAAAAGACTCCCTGCAAGCGAGGGCTGCAGAATCCCACTTGCAAAAGTTAAGAGAATGCCTTGCAATTCCTCCCTC 

CCCTCCCCTTGGTTCAGCAGCTGTCAGCAAGTGCATTAGTGGTTGTGTACGTTTTCAGAGAGCCTCTTTCCGGTTTTGATTGAGTA 

ctagtcccgttgtgtttcctagctggaatttctgacctaattgagctgagttgtgttccataacccattgcccttgaaggtcgagg 

3 5 GCGGGTCCCTACCACTGCCGCTCCTAAGGAATGCACGCACCCTTAGGATTCATTGGTTCTATTGTAAGCCTTTATCTGCGCTGTCC 

aaatccagtctgcccttgtccttcgagctgtaggtccagcccccctattagaccttggaagccagtgttttcaaaatgccaaagaa 

TAAAAAGTCTAAATTTCCTCCTGGACTGTGGAGGGATCGCTCAAGGCTCCTNGGAGGAAACTTGGTGATAAGCCTGCACTTTGAAA 
GGGCTCTGTCCCTTTAATGTCTGTGCCTTGACAGCTTTCTGTTAGGAAGCAGTTCCTTCCGGCAGCTGTCTTCTTGGCTGAAAACC 
40 AAAACACTGGCTTAAAGGGACCTACCGGCTGGAGCAGCCTAACATTTCATTCAGCCTTAGAAGAAGAAACCTCACAATTGTTCCGC 

TTTCCGGTCCTCCCTAGATTAAGCAGACGATGTGTTTTGGTTTTGCTGCTTGCTTTTATTTTCTTCTTTTAAGCCATAATTTTCTC 
TCCTAGCCTAGCAGTAAACGAAGTCAGAATGAATACACATAGGACGATACAGGCTTTTTTTTTTTTTTTTCTCGTGCACCGCCCCC 
TTTGGGACTCTGAGCTACTGTGGATTAGAGCTTTGTGGTTGAGATCTGGTCTCTGCCTAGATGAAAACTGCTTACTCCGTACAACG 
CATGTTCGCACGAGGAAAGGTTGTTGTCGTAGTGAATGAGATTGTCCTAGAGTTTTAAGGATGGCAGAATCAAACCCAGCCATGGG 
45 TTTTACCAAAGGAGGACCTCCGGTCTGAAGGGCGGCTGTGGAAGTGTGTATAAGTAAATCCATGGGGCAGACTGGCTGGTGATTAT 

GCTAAAAGCCCCTATTACCGAGCATCTGTCGCCAAGTCTACATAGTGTCTGCCAAACTCAAACACTGTGGTTATTACCCCCATTTA 
ATAGCTGAGGACACTGAAGAGTTTTTCCAGGATCATCCGACAACGGCTCGTTCTGACTCCAGTTGGGTTCCTCGATCGAGTTTCTG 
CCACATCCTCAAGTTTGTCACCAGGGGTTGAATCCTGGGCCCTTCCACATCAGACAAGTGCCCTGCTGGCCCCACACCACCCAGGG 
AAGGAAAGGGGTGGGGCGTACCTCTTGTCCGCGTTGTGATCAGCAAACCTAGCTGACTTAAATAACAAGTGTATGTTAATCGCACA 
50 ATTAACCAGAAACTATTTTTCCCCTCAGATGATGAGGATGACGAGGAGGAAGATGAAGAGGAGGAAATCGATGTGGTCACCGTAGA 

GAAGAGACGTTCCTCCTCTAACAACAAGGCTGtAACCACTTTCACGATCACTGTGCGTCCCAAGACCTCCGCTCTGGGTCTGGGGC 
GAGCACAGCTTGGCGAGCTGATCCTCAAGCGCTGTGTTCCCATCCATCAGCAGCACAACTATGCTGCACCCTCACCCTACGTGGAG 
AGCGAGGACGCGCCCCCGCAGAAAAAGATCAAGAGCGAGGCTTCTCCACGCCCCCTCAAAAGTGTTGTTCCAGCAAAAGCGAAGAG 
CCTGAGCCCCCGAAACTCAGACTCGGAGGACAGCGAGCGCCGCCGCAACCACAACATCCTGGAGCGTCAGCGCCGGAACGACCTGC 
55 GCTCCAGCTTCCTGACGCTCAGGGACCATGTGCCTGAGCTGGTGAAGAACGAGAAGGCCGCCAAGGTGGTCATCTTGAAAAAGGCC 

ACCGAGTACGTGCACGCCCTACAGGCCAACGAGCACCAGCTCCTGCTGGAAAAGGAGAAACTGCAGGCGAGGCAGCAGCAGTTGCT 
AAAGAAGATCGAACACGCTCGGACTTGCTAAACGTTTCCCACACGGACAGTCACTGCCACTTTGCACATTTTGATTTTTTTTTTTT 
TAAACAAACATTGTGTTGACATTAAGAATGTTGGTTTACTTTCAAATTGGTCCCCTGTCGAGTCTGGATCTGGGTAGGGGGCAGGA 
GACGGGGTTCTGCCATGACCTTGGAAAAAAAACTGACTCACGGGATGCTGGGTGGCTTGTTTTCCTCCTCCATATCACCTGGTGAC 
60 AGCCGTGGAAGTTCGGGACACTAAGGAGCTTCAGGAGGCTGTGAAGTCACCTTGTTCCGGTCCAAGATTCCAAACAGAGTCATTCC 

TTCTTTTTACAATGGTGCTTAAGTTCCAGCAAATGCCACAGAAGGGGGGGTTGCCATTTGATGCCCTTGGGAACACTTGTGAAATA 
CCATTGATACACCCGCCTTTGTATACGTCTGGGGTAATGAGAGGTGGCTCTTGCGGCCAGTATTAGACTGGAGTTCACACCTAAGT 
ACTGTAAGAATACCTCAATGTTTGAGGGGGATGTTTTGTATACAAAATATATTGTTAATCTGTTATGTACTGTACTAATTCCTCAC 
GGCCTGTATACTTTTGTATGCGCTGATACATAACTAAATTTGATACTTATATTTTCGTATGAAATTGAGTTGTGGAAGTTTTGAGG 

6 5 TAGATATTACTTTACACTTTTTAACTATAAACTTTTGTAATAAATTTTACTATATATATATATTCCTTTTTTTCCTAGCCTGTTTC 

TTCCTTGTTTACTGTATTTGTTCATGTTTGGTGACATTAACTGTGTAAAATGTCAAAGTTCTGTGTTTAATTTCTTCAAAATGTAT 
ATATTT AGTG CTG CACCTTATG AG CACTTTGAATACCTCATGTTTATAAAATAAATAG CAATTAAATAATGCAAGGTTG ATG TTTT 
CCTTCCTAGTTTGGCTGCAGTCTCTGCACACAGTCCATTCCTTACCCGGACTTTTAACATTGTGGAATCCTAGTTGGTGAGGGTAC 
TTGTGGAAGGATAGATGGGTTTGTGAATTC 
70 

MOUSE SEQUENCE - CODING 

ATGCCCAGCTGCACCGCGTCCACCATGCCGGGGATGATCTGCAAGAACCCAGACCTCGAGTTTGACTCACTGCAGCCCTGCTTCTA 

CCCGGACGAAGATGACTTCTACTTCGGCGGTCCCGACTCGACCCCACCGGGGGAGGACATCTGGAAGAAGTTTGAGCTGCTGCCCA 

CGCCCCCGTTGTCGCCCAGCCGCGCCTTCCCAGAGCACAGCCCGGAGCCTTCGAATTGGGCTACGGAGATGCTGCTGCCGGAGGCC 

7 5 GACCTGTGGGGCAACCCGGCCGAGGAGGATGCGTTCGGTCTCGGGGGCCTGGGTGGCCTCACTCCTAATCCGGTCATCCTTCAGGA 
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ctgcatgtggagcggcttctctgcccgtgagaagctagagcgcgcagtgaacgaaaaactacagcacggccacgggcccccgggcg 

TCAGCTCAGCCTGCTCGGCTCCCGGAGTGGGTGCCAGCAGCCCCGGGGGCCGTGCCCTTGGTGGGTCGTCGAGTGCTAGCCACACC 
GGGGCCACCCTGCCTACCGACCTCTCCCACCCGGCTGCCGAATGTGTGGACCCCGCCGTGGTCTTCCCCTTCCCGGTGAACAAGCG 
AGAGTCGGCGTCGGTGCCCGCTGCCCCCACTAGCGCCCCGGCGACCAGCGCTGCGGTCACTAGTGTGTCTGTTCCAGCTACTGCCC 
5 CGGTGGCTGCTCCTGCTCGTGCAGGCGGCCGTCCTGCCAGCAGTGGGGAGGCCAAGGCCCTCAGCACCTCCGGAGAGGATACCTTG 

AGCGACTCAGATGATGAGGATGACGAGGAGGAAGATGAAGAGGAGGAAATCGATGTGGTCACCGTAGAGAAGAGACGTTCCTCCTC 
TAACAACAAGGCGGTAACCACTTTCACGATCACTGTGCGTCCCAAGACCTCCGCTCTGGGTCTGGGGCGAGCACAGCCTGGCGAGC 
TGATCCTCAAGCGCTGTGTTCCCATCCATCAGCAGCACAACTATGCTGCACCCTCACCCTACGTGGAGAGCGAGGACGCGCCCCCG 
CAGAAAAAGATCAAGAGCGAGGCTTCTCCACGCCCCCTCAAAAGTGTTGTTCCAGCAAAAGCGAAGAGCCTGAGCCCCCGAAACTC 
10 AGACTCGGAGGACAGCGAGCGCCGCCGCAACCACAACATCCTGGAGCGTGAGCGCCGGAACGACCTGCGCTCCAGCTTCCTGACGC 

TCAGGGACCATGTGCCTGAGCTGGTGAAGAACGAGAAGGCCGCCAAGGTGGTCATCTTGAAAAAGGCCACCGAGTACGTGCACGCC 
CTACAGGCCAACGAGCACCAGCTCCTGCTGGAAAAGGAGAAACTGCAGGCGAGGCAGCAGCAGTTGCTAAAGAAGATCGAACACGC 
TCGGACTTGCTAA 

15 HUMAN SEQUENCE - GENOMIC 

TACAGATATCTTTCCCTTATGGAATAAAAGCAGGGATAGGGCTCATTATTCCGATATTATGAACCAGGAGAAGTTAATGGACCGAT 
CTAAAATTCCTCAAGAAGTAAGACACAATTCTAAGCTTGAAGAACTCCAGTCCTCTCCCCGGGTGACCCTGTGTTCTTACTAGGAC 
TACCTTATACTACCTTGACTCTGCAGTACCTTCTTTCAAGCCTAAAGTTACTTGATTACGGACAAGCCATGAAGAGTAAAGGGGTG 
TGGCCCAGAGAGATTTCCAGTTGAAGAAAGAATGATTCAACAGTCCCATTAAAACAAAGAGACATTTTCTGCAGGCTCCCCCAGGA 
2 0 CACACATGCTATGGTCTATTGCTGCGGGGTACATGGAGCCCCTGCAGGAGGGCTGGGACTAGAAGGAAGGGAGGGAACGTTTACTG 

GACATCCATTATAAGCCAGATGGCTACTTTGTGTAATCCTCACATGATACTAAAAGAAAGATGAAAAAATGGCCGGGTGTGGTGGC 
TCATGCCTGTCATCTCAGCACTTTGGGAGGCCGAGGCGGATGGATCACTTGAGGCCAGGAGTTTGAGACCAGCCAAGCCAACATGG 
TGAAGCCCCTTTTCTACTAAAAATACAAAAAAAAAAATTAGCTGGGCACGGTGGCTCGAGCCTGTAATCCCAGCTACTTACGATGC 
TAAGGCACAAGAATCGCTTGAACCCGGTAGGCGGGGGTTGCAGTGAGCCGAGATGGTGCCACTGCACTCCAGCCTGGGCAACAGAG 

2 5 TGAGATTCTCTCAAAAAAAAGAAAAAAAAGAAAGAAAGCAAGAAAGATGGAGAAATAAAGCCTCAGAAAAGTTGGACTATCCAACA 

TAGCAGAACTCGCTGTCATGTCTGGTGTCAGAGCTGTTCTTTCCAGCATTCGCTGCACCAGATGCTGTAGAAGATGGAAAGGCAAC 

ATGGGAAAGGGTGCTGCACTCAGGAACTGCTCATCCTGTTAGGGGAGTCGCACACACACACAGGAATCTGATAAAGAACCCCCATG 

GCCGGGCACGGTGACTCACACCTGTAATCCCAGCTCTTTGAGAGGCCGAGGCGTGAGGTCGCCTGAGGTCAGGAGTTCGAGACAAG 

CCTGTCCAACATGGAGAAAGCTAAAAATACAAAAATTAGCCGGGCGTGGTGGCACGCACCTGTATTCCCAGCTACTCAGGAGGCTG 

3 0 AGG C ACG AG AATCGCTTGAACCTGGGAGG AG G AGG TTGCAGTGAG CAG AGACTG CAC CACTGCACTG C AG CCTGGG AG ACAAGAGT 

T AAAAAT AATAATAAAAATT AAAAAAGAACCCCCT TGTTGG CGGCAAG CAGT ATAAG ATTAATGG AG ATTTGGGGCAG AG AATGGG 
TAGGGTTAGGGGAAGGGAGGACGAGATTCCTTCCAGGACAGTCTCCAGCTGAACTTTGAGGAAAGAATTTGAATAAGCAGAAATGA 
AAGGAAAAGCCTTTCTAGGCCAGAAGTAGCAGCTTCTGGAAATGAGCAGATAGAATCACTGATATTTATCAGTGATTGTTATCTGA 
GTCCAAGGAAACTGAAAGGGCCAGCAGGCAGATTCTAGCAATTCCACTCAGATATTGAGGTAGCTCGGGCCGTCCATGGGGCTACA 

3 5 GGAATGTATCCAGCATTATAGGAAAATGAAATTAGCAAGAATCAGTGGGTGAGATCAGCCATCTACTAAGTAATCACCTGAGGAGA 

AGATCTGAAAACTTCAGCACAGCGCGAGGTGATCTGGACACATCCAAAGCACGTCATTGTGTCTGGAAAGTAATCCCAGAAAAAGG 
AGACCCCTGTCCTTCGTAGAGAGCCTGCCTGTTTCAAGGGGCAGCGCCAAATGGACTCAAAGGCCAGATCTGGCATCAGAATTCCT 
TGTAGCCCTTACAGATTCCTACTAAGATGAGGATCCCCTAATTGTGAGCCATTCCAGTGCACTGACAAATTCAAGTTTGAGGCCCA 
CAAGGGGAAACCTATTTCTCCCCAAACCCCATACCTGTGGAGCCTGGCCCTGAGCAGCTGCCTCCAGGGACATCTTTCCCATTTTG 
40 ACTTTTAGCATAAGGAAACTAAGGGAAATGAGAATTCCAACTCCACAGCAGCAGTATCACCGTCCATTCCCCGTAGCTCTTCATGG 

TTTGCAGTGCATTTTGACTCACTCCATCTTAGCCCTCTCTCAAGTCTACGTAATGCATGAAGCTGGAGGGAAGTCTTCACAGTGGA 
AGGGGTCTTTGAGCTGCCTCCAAGGATGCAAAACTAGTCTCTGAGGGCAGTCCAGGGTCTGCTGGACACTTCGATTTTCTAAATCA 
GTAATCAAATTACTGGCATTAAATGAAGATAATTTTTGTTTTAAACCTAATTATGCTATTACAAATAAAACTTCCCACCTCCAAAA 
CTCTCTCAGTGGTGGATCTCAAACTCTCCTCCAGCCTCAGATGTCAAAAAACTATGCATTTTGCCTTGGGCACATCCAACATCATA 

4 5 TACGTTGAATGGCTTTGATGGGCATGATTCTAATCTTAATTAAAGCAGTGCCCGTTTTGGTCCArCTTGGTCTCTTTGAACCCACT 

CrCAGCTGACTCAGTTCAATAGCAGTTTGGTGGGAAAAATGCCAACTGGCCTGGGAAACAAAGGAGAAATTTGGGGGTGACTTTAG 
GCTTCACAAAAGGGTCCCTTACATCACTTGAAATGATTAACTTTACTGAAAAGTAACAAAATTATTTTTGAAAAATAACAAAAACA 
AAGAAATTAAATTTGTTCATAACCCCATTGCTTTAAAAAAAAAAAAAAAGTTATAGGCCAGGCACAGTGGCTCACGCCTGTAATCC 
TAGCACTTTGGGAGGCGGAGGTGGGTGGATCACTTGAGGTCAGGGGCTCGAAACCAGCCTGGCCAACACGGTGAAACCCTGTCTCT 
50 ACTAAAAATACAAAAGTTAGCCTGGTGTGGTGGCATGTGCCTGTAATTCCAGCTACCAGGGAGGCTGAGGCAGGAGAATCACTTGA 

ACCAGGGAGGTGGAGGCTGCAGTGAGCCGAGACCGTGCCATTGCACTCCAGCCCGGGCAATAAGGCGAGACCCCATCTCAAAAAAA 
AAAAAAAAAATTAATTAGGCATAGTGGCGGGTGCCTATAATCTCAGCTACTGGGGAGGCTGAGGCACAAGAATCACTTGAACCCGG 
GAGGCAGAGGTTGCAGTGAGCCGGGATCACGCCACTGCACTCCAGCCTGGATGACAGAGCGAAACTGTCTCAAAAAAAATAAAATA 
AATAAATAAAAGTTATATCAAGAAGAAAGTTTCTCCCTCCACCTGACTGATTGTCTTCTTCAAAGTAAACCCCTGTTAGCAACTTG 
55 GTGCACATTCTTCTCAATTTGTTACTGGGGGGTTGATGCAGATATATCTAAGTACATATATATCCAAAATGCCAGACAGATTGACC 

TATACCTTGCTTATTTTCCTTCATGTTCAGGAACATTTCCCGTCTGTAACTATAGACCTAACACATTATTTTTAGTGGGTGTATGT 
AATTCCACTGCATGGATGTATTACATACCATTCTCCTGTTTAATTTGTTTTAGTTATGGATATTTAGATTGCTTATAGTATTTTTG 
TTATTGAGAATGATGCAGCCACACACATTCTTGTTTATATGCTTTTATGTGTTTGTCTTATTATTTCTCGTAGGATGGATCATGAA 
GAGTGGAATTGCTTTTCCTCTTGGGGCAGGCACACCAACAGTGTATGTGAGGCCCCTGCTCCCACTCCCCAGGCTGGCCAGTACTT 
60 TGGGCCAATCTGCTAGACCCAAAAATGTTAATCTCACTGAGATTTAATTTGCATTCCCCTGACTACCGGTGAAGTTGAGCATCTTT 

TCATATGTTTATTGACAATTTGCATTTCTTATTCAGTAAATTACCTGCTCGTATCCTAGAGTCATATTTCTGTCTGCCCCTTTTTT 
TCTATTCAATTTGTGGGAGCTCTTTGTATACCTGGGATCTAATCTTTGACTCATATATATGGCAAGTATTTTCTATTACTGTTGTC 

AGAGAGCTAGCTTTACTGTTTTCCAAATGAAGTCAATCGATCCCAAGGATTTTTAAATTATTTAATCAGTAAAAATGTACACATTT 
6 5 TGAGGGAGGTGTGAAGATCCTAGGAGAAACTGTGCTCTTGTCCCTGAAGACAGACTCAGTAGATCTTTTTTTTTTTTCTTTTGAGA 

CAAGGTCTCACTCTGTCATCCAGGCTGGAGTGCAGTGGTGTGATGATGGCACACTGCAGCCTTGATCTCCCTGGGCTCAGGrGATC 
TTCCTGCCTCAGCCTCCCAAGTAGCTGGGACCACAGGCACGCACCCACCACGCCCAGCTAATTTTTATATTTTTTGTAGAGACAGG 
GTTTCACCATGTTGCCCAGGCCGGTCTCAAAATCCTGGGCTCAAGCCATCTGCCCTCCTCAGACTCTTGAAGTGCCAGGATTACAG 
GCGTGAGCCACCATGCCTGGCCAACCCAGCAGATCTTTAATTCACAATCTGGAAAAACCATCTAGAGGCTGTTGCTCTCCTAGCCA 
70 GTCATGATTTGGGCCCTTCTCAACATGTGTATGTGTGTGTTGTTTCTTTGTGTGTGTGTGTCTTAGTAAAGAGGAGATTTGTAAAC 

TAAAATATTCTCCTCTCTCAAAAATCACCTTAATTATAAACCAAATGCTGTGTATAACTCTATCCTAGCAGTTGGTGATTAGATTG 
AGGCATCCATTTCAGATGTGGGTCTCCTTCCCTGGTCCACAGTGAGCTCCTTGCGGCTGTACCTTAACTTACCTCTGTTCCAAACC 
CACCCAGGGGCTCAGACACAGTAATAGATGGGTACTTGTCTCAGTTCATTTTGTGTTGCTATAACCTAATAGCACAGACTGGGTAA 
CTTATAAAGAAAAGAAATGTATTTCTCATGTTTCTGGAGGCTGAGAAGTCCAATATCAAGGTGCCAGCAATTGCTGAGGGCCTTCA 
75 TGGTGTACCATCCCCTGGCAGGAAAAAGGAAGAGAGGGCAAGAGATCAAACTCCTAGCCTCAAGCCCTTTTATAATTAGCATTAAT 
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CCATTCACAAGAGTGGAGCCCTCATGACCTAAACACCTCACATTAGGTCCTGAGACAGGAATAATATAAGGTGGCTGCAGAATAAT 

agaagattttgggcagcaatttcacatgactagcaaaaggaaactgttgaaatggctgcagaggccatgggctaagaccgtgaaaa 
acagagtgtagaccaagctggctaagacccactgaacccagcatggcactggatttgacctaggtttctcctaggacctcattata 
cgctcattaacatactaaatcacacaccccactagcatcatgacacttccgagaacacccatatttggtttaaaaataggtggtgt 
5 cacagttctgagaaatctcctcctttttctaggaatgatcatgaatattccgcctcttggttaaagaaacccgtaaaggtagcaac 

cccaaaccccctttcgtgtgagtctctcgagtacacccatattcccttttcttgagtgtgtacttttccctttgcaataaatcgta 
ctttcactattttccaactggtctttgaattcattctcttgatggtgtcaagagcctggacactggctggggtctaggtcccactg 

GCATTTGGGGACCTCCCCTCCAACACTGTTGCACTGGGGGTTAAACTTCCAACGTGTTTTTTTTTGGAGGACACATTCAAACCATG 

GCAGTACTGAACAAAACCTTGGCTTTGAAACCATATGAAGATTTGTTTTGTGTGTGTTCACATAGTTGAAGTATTTCAACATTTTT 

10 aagagggattttcaggcttctctataagcagactaagaatcagcattagcatgttttctccatgtacaaagtcttttatctttcta 

CTTACAAATGAAGGTAACCAATAAATATTTGTTGAATTTTATCATTCTGTTAACCTTCAGATTCAGACTTGTCAGTAATTACTGGC 
TTGCATTAAAAGCAGGAGATTAGAGATTGAGGTCCAGGAAGTATAAATGATTTGCTCAAAGGCATGTAGAGTAACCAGGTCTCCTG 
TCCCTCTGTCCCCCTTTTCTGCTACACCTTGTCCCTCGACAAAGGGTGAATGACCTAGTGATGGTCATTCATCTGAGGAGAAAGGA 
CAAAGGTAGGACTTTGAATCGGAGCAACTGAACCCATCCTGGCCTATTTTCACAGTCTTGCCACAGAAGATCTGGCCACCTTAGAA 
15 GGACTCATTCAGTGATCTTGGTCTTGAATAATACCATGAGTACTTACTATATACAGGTACACTGCTGTGCCGTAAGGATTCCCTCT 

GGAGCAAAACTGACCCAGGTCACAGGTTAGTGAGGGAGACTGAGCCTGTCTTCCACAGTGTCACGGAAGTGAGCACTAAACAAATA 
CTCCCAGGCATGGATCATTACAAATGGAGGTGAGTGCTGGACAGGAAAGGACAGGATGCTAGGCGAGAATTCAGCAGGAGGGCTTG 
GTGGCGATTAGGGGGCTAGGGAAAAGCAGAAGTGGGGCTGTAAAAGGCTTTTGCAAAGATGAAGGCTTTTACATTTGTGAGGGAAA 
TAACAATAATAAAGGTGCTTGGAAGGGCTGCTCATCCGCATTCATGGGCCTCTTCCTAGAACTCTGGGAATCTTTCTCCCTAGAGC 
20 TCTGTAGGCGTCCAGGGTCAGGGCTGGAAAGGCCTTCACAAATGCTAATCTGTGAGCATTTTATGGGTTGCCCCCTGACCCTCAGC 

ATCCTCCTCCTTAACTAGATCCAATGGTGAGGTGAAGAGGTGGGGGCGATGGAGAATGGCATTTCCAGTTTGGAGAAAAAAGTAGG 
GAGAGGCGGGGAAGCCTTCCCACCCCAATCCCAGGGCCAGGTTCCCCTCTCTCCAAACAAGCCTAAGGAATGTTTTTCAAGGCAAA 
ATCCCACCTCACTGTGTATTTGGTTGTGAAGGGGGCTGTCCAGGAGATCAGGGTTGTTTTTGGAGAGTTTGGAGGGCAGGGGCAAT 
AATGTCTGACCCCCTGCAAACAAATACACCTGTAAGAAAAGCTAGACCAGAGTGAAGTAAAGCCAGGATTTGATGGTGGCGGGAAG 
25 GGAAGGGGCCAATGCTGCTGCTGGACAGAGGGGTGTTATTTTCCCCAGAAGAATAGCATGTCGTGGTCATCATCATAATAATAGCT 

GACACAACTATTATGGGCTGGGGACTTATAAGAGCTTTCATAACTCTCAGGTAGGAGGCACTACGAACTCCATTTCACAATTGAGG 
AAACTGAGGCACAAAGAAACGAAGTAGTGACAGCAGCTTTCCTTTTTCCCTTCAACAGTTTGGAATCAAGCTGTTTGAGCCGAGGC 
TGGGTCTCAGGAGGTGTGGACAGCACTTCCATCTCGGTAAATCAGATTCGCCTGCCCATAATTGGGGAGAATGGTGGCTTTGAAAA 
GGTTAACTTGGGAGCCCTGGGGACGGCTGCAGGGAACGTACGCCCATTCCCCCTAGGAAGCAGAGCCAGGCCGCCTCCTCCTCCGC 
30 AGTGGTGAGGACGCGTGGACAGTCCCGCGGGGGCGGCGGGAGACCTGCGGAGTGGCCGCACTCCAGGTCCGCGCCAAGGCCGGGCA 

GCTCCGCTTTCTGCTCAGTCTCCGCGAGGTGTCGCCTTCGGCCGAAGAAACCACCGCGGCGCCACCCTCGTAGCTCGCACTTATTT 
ATTTATTTATTTTCAAACAAGGGGGGCGCCCCTCTTCTTTCAATTTGAAACTGGAAACATCCAGAGGTCTTGTTCCTAAGGGGGCG 
CGTCCTCTCCCTGCTATTTTGCACCTTCGGACTAGCCTTCTTTCGTAATTACACAGGAGCAACCTCCCTGCAAGGCCTTGCTCAAC 
GTTGGCCTCGCGCTCAGCTGCACAACACGCAGTCAAAGCGGGGGCTGGGTTAGAAGCATCGGTCTCCCCTCCCCAACACACACCCC 
35 cggagccctccgtaatttttttttcttttaatgacaagcaattgccaggctcgcagggtgggtgctgcattgcaccgctccgcgcg 

CAGCTGGTTCTCAGAGTGCAGCCGGTGCAAGCCCGGGGGTCCAAAAGGGCGGGAGGAGCACACCCTGGGCTTCCCAGCTTTGCAGC 
CTTCTCTCTGCAAAGAAAAGCAAGTGGCTTTTGGCGCGAAAGCCTTGGCGCCTCCCCTrGATTTTTATGGAAATCAGGAGGGCGGGG 
TAAAGCCGCTTTCCTCTCCTTTCTCCCTCCCCCTTGTCTGCGCCACAGCCCCCTTCTCTCCCCGCCCCCCGGGTGTGTCAGATTTT 
TCAGTTAATAATATCCCCCGAGCTTCAAAGCGCAGGCTGTGACAGTCATCTGTCTGGACGCGCTGGGTX3GATGCGGGGGGCTCCTG 
40 GGAACTGTGTTGGAGCCGAGCAAGCGCTAGCCAGGCGCAAGCGCGCACAGACTGTAGCCATCCGAGGACACCCCCGCCCCCCCGGC 

CCACCCGGAGACACCCGCGCAGAATCGCCTCCGGATCCCCTGCAGTCGGCGGGAGGTAAGGAGCAGGGCTTGCAAACCGCCCGGCG 
CCCAGGGAAGCGACGAGCGCCGGGGCAAGGCAAGCCCTGGACGGGATTGCGACGTGCGCACCGGGCGCOCTAATATGCCCGGGGGA 
CTGTTTCTGCTTCCGAAACAAAACCATCTCTGGGTTTTCCCAGAAAAGCCAGTTCCAGCCCCGAAGGCATCCTGGCTAGAGGAGAC 
CCGCCCTAATCCTTTTGCAGCCCTTACCGGGGGGAGTAATGGCTTCTGCGAAAAGAAATTCCCTCGGCTCTAGAAGATCTGTCTGT 
45 GTTTGAGCTGTCGGAGAGCCGGTGCGTCCCCACCCCAGGCTGGGGTTCTTCTCCAAAGGGTGCCCCTGGAGGAAGAAGAGGGGGGG 

ATTAGGCAGGGCGAGGCCGCCGCGGTCGCAATCTGGGTCACGGCTGCTCCAGCTTGGAGGAGAGGCGGCTCTCCCGGCGACCCTCC 
TCGCGCGGGCGCCCCTGCCATTCCCGGGAACAGGGGCTCAGCCTCTCCCTCCCTGGAAGAGGACGTTGTCGTGGGTTTGGAAGAGC 
AGGGGTGGGCTTAGAGAGCrTCCAATTAAGCTATTGGCAGGAGTATCCCTGCAGCGGGTGAATGCCGAGGGGCGTTTGCTCAAATT 
. TGGGGAGGGGAAGGATTTGTGGATATGGGTGTCTGTTGTTGGTCTCTGTCTAGAGAAAGGCTTTTTTTTATTTGCAAAGTTTTCTA 
50 AATCCCCTGCTATCATTTGCACTCCTGAGGTTGCATTTTTACAAAGGGGGTAGAAGGTACTCCAAATACCATTCCCGGTAGCTGGG 

tcggagagcctggggcttcccctgagcagccggcccgacaccgctgcgagtgcggttgtctgcgtgctcgtgagagctagaattct 

GCAGCCAGGAACAGCCCCCTCCCCCAGGCAGTGCCTTGTGTGAATGAAATGGCAGTTTCCAAAGTTGCGGAGCCTCGCCACCACCC 
CCTGCATCTGCATGCCCCCTCCCACCCCCTGTCGTAGACAGCTTGTACACAAAAGGAGGGCGGGAGGGAGGGAGCGAGAGGCACAA 
CTTCCTCCACCTTCGGGAGCAGTGGGCAGAGTGGGGGGCTTGGAGGGAAGATTGGGGAACCTGGTTAGAGGGGGCGCCCATTGCCT 
55 ATCCCCTCGGTCTGCCCCGTTTGCCCACCCTCTCCGGTGTGTCTGTCGGTTGCAGTGTTGGAGGTCGGCGCCGGCCCCCGCCTTCC 

GCGCCCCCCACGGGAAGGAAGCACCCCCGGTATTAAAACGAACGGGGCGGAAAGAAGCCCTCAGTCGCCGGCCGGGAGGCGAGCCG 
ATGCCGAGCTGCTCCACGTCCACCATGCCGGGCATGATCTGCAAGAACCCAGACCTCGAGTTTGACTCGCTACAGCCCTGCTTCTA 
CCCGGACGAAGATGACTTCTACTTCGGCGGCCCCGACTCGACCCCCCCGGGGGAGGACATCTGGAAGAAGTTTGAGCTGCTGCCCA 
CGCCCCCGCTGTCGCCCAGCCGTGGCTTCGCGGAGCACAGCTCCGAGCCCCCGAGCTGGGTCACGGAGATGCTGCTTGAGAACGAG 
60 CTGTGGGGCAGCCCGGCCGAGGAGGACGCGTTCGGCCTGGGGGGACTGGGTGGCCTCACCCCCAACCCGGTCATCCTCCAGGACTG 

CATGTGGAGCGGCTTCTCCGCCCGCGAGAAGCTGGAGCGCGCCGTGAGCGAGAAGCTGCAGCACGGCCGCGGGCCGCCAACCGCCG 
GTTCCACCGCCCAGTCCCCGGGAGCCGGCGCCGCCAGCCCTGCGGGTCGCGGGCACGGCGGGGCTGCGGGAGCCGGCCGCGCCGGG 
GCCGCCCTGCCCGCCGAGCTCGCCCACCCGGCCGCCGAGTGCGTGGATCCCGCCGTGGTCTTCCCCTTTCCCGTGAACAAGCGCGA 
GCCAGCGCCCGTGCCCGCAGCCCCGGCCAGTGCCCCGGCGGCGGGCCCTGCGGTCGCCTCGGGGGCGGGTATTGCCGCCCCAGCCG 
65 GGGCCCCGGGGGTCGCCCCTCCGCGCCCAGGCGGCCGCCAGACCAGCGGCGGCGACCACAAGGCCCTCAGTACCTCCGGAGAGGAC 

ACCCTGAGCGATTCAGGTAAAGACCGAACTCGGGTCCGGCTGCCTCCCTGGGGCACTGGACCCCGGGTCGCGTCCCCTTTGTTAGT 
GCTCGTATGTCTTGGCCTGGGGAGCATTTTGGAGGCAGTGCTAGGGGCAGAGAGGTCCTGTTTCCCCCAAGTCTCTCCTCGGGGTA 
AAGAGAAGGGGCTGAGAGAATGCCGTTGCAAAAGGGGTGCTCTCCAATTCTCGCCTTCACTAAAGTTCCTTCCACCCTCTCCTGGG 
GAGCCCTCCTCTAGGCCATCACGGGCCCTCACCCGGTCCCCCACCTCTCTTTTGCAGCGCAGTCTGAGGAATAAAATTGGAGAAAG 
70 TTGGTGGCTAAACCGGGTGGGGGTTTAGGGGGTTGCTGGGTGCACTGCCTGGACAGAAACCTGTTAGCGCAGGGGTGAAAGGGACT 

CTCTGGCCCAGGTCAGGGGAGGGAAAGACATCCCGAGAAGATTCAAGGGCTGTGCAAAGCCCTGTTTAAGGCGCAGGAACTTATAG 
GAGGGTTGCACAGATGGCTAGAGCCGATTTTCTATTCTTrTTCTTTTTCTTTTTTTTTTTTTTTCAAATGTCGGTACCTTTCCCTT 
CCCCCATCCTCGGTGGGTGGTGGGCTATTTGCTCCTGGTGCGTGGCCAGCAGGCGGCGATATGCGAGGCCAGCAGGCGGGCCCGGG 
ATCTGAAAGGCTGGGGGTGGTGGGGGCACCCTCCCTCCCTCCATTCAGCAGCTGGCTGCAAGTGCAACAGCAGTTGTGTACATTCT 
75 CAGGGGGCCTCCTCTTTCCAGTGTGCAGTGGAAACTGGCTGTAGTTTTGTCTTCCAGCCTGAATTCCAGGCCTAATTTGAGATGTG 
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AGTTGTATCTGTAACCCAGTGCCCTTGAAGGTGAGGGCAGGCACTCAGCAGCCTCTCCAGGAAGGCTCACATCCTGGGAGGACTCA 

ctgattagttctattgtgttcatttgtctgtgtcttaagctgaagggaagagttaaaaccaagcctttccctgggggtctggatga 

acagaactcaacccaaagagtggcattgccttgtccttggagcagggagctgggaccccccttggactttgaaaaccagtgttttc 

agaatgcaggtggataacaagcctaaatttacttctgggctgaggagagatctttgaggctcctggaaggaaacttggtgataagc 

5 CTCCAGnTGAAACGGCTCTGTCCCTTTAATGTCTGTGCCTTGACAGCTTTTGGTGAGGAAGCACTTCCTTCCAACAGCTGTCTTC 

ttggcagaaaaccaaaacattggcttaaagggacccacagactggaacagcctcacatttcggctttagaacaaatcccacaattg 

ttcagctttccggtccccttcagatcaagcagaagatatgttttgattttcatgcttgtattttaaacaataattttctaccccag 

cgtggtagtcaatgaggagagaggggaagaatgcgcacatgatgctacacgtttctgttgttgctgttattattggtggctttgag 

gagagctgctcccatttgggggtttataccaactgtggattatggctttgtcattaagatttgatctttgttaaatgaaaaactgt 

10 TTATTGTATAAAACTCAGGTTTGTGGACGAAAAGTTGTTTTTTTTCTTCAGTTAATTAAATTGTTCCTCAAGTTTGTTTAAGGACT 

TAAAATCAAACACAACCATGTGTAAACTGCTAAATGAGGCTCCTAAAATGAGAGGCCTCAACTCTTTAAGTGTGGAGCTAGAAATG 
■ TAAATAAGTCCACAGGGCAGACTGGTGATTATGATAAAAGCTACCATTTACTGAGCATCTGTCTACTAGGCTCAGCTCTATGCTAA 
GTCTACATGTTATCTGTCAAAGTGGTATCATCCCCATTTAATAGCTGAGGAAACAGAGGCTTAGAAAGGCTGGGTAACTTGACCAG 
GGTCATGCAACTAGTCTGCGGTGGAGCCAGGATTCTGTCTGACCCTAAAGGCCAAGTTCTTTATATTTATTTCTACCACCTGCTAA 
15 AGTCTTGAATGGAGGCTGAAAGCACAGTTGGGGTATGGGGAAGAAAAATATATATACATACATATATGTATATGTATGTATGTATG 

TATGGGGGGTTGTTTTGTTTTTGTTTTTGATAAGGAGTTTTGCTCTTGTTGCCCAGGCTGGAGTGCAGTGGTATGATCTGGGCTCA 
CTG CAACCTCCGCCTCCCGGGTTCAAGTCATTCT CC TGCCTCAG CCTC C CGAGT AGCTGGGATTAC CGG AGCATGCCACCACACCC 
AGCAAAGTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGATCTTGAACTCCTCATCTCAGGTGATCTGCCC 
GCCTCCGCTTCCCAAAGTGCTGGGATTACAGGTGTGAGTCACCGCGTCCGGCCTACAGATATATTTAATTTAAAGAGATCTAAAAC 
20 AAATACAAAACTGTCCACATCTATGTTGATGGACCCATAAAAATAGCAGTCTGCCAGGGTCTGCCGGAAGAGACAGATAAGCATAC 

AT ATTAACATGGATATATATG TG AATTTCATTC AAATGGT T CT CACATGAGAGTAACT AG CAT CTTT CTCTCAG ATGATGAAG ATG 
ATGAAGAGGAAGATGAAGAGGAAGAAATCGACGTGGTCACTGTGGAGAAGCGGCGTTCCTCCTCCAACACCAAGGCTGTCACCACA 
TTCACCATCACTGTGCGTCCCAAGAACGCAGCCCTGGGTCCCGGGAGGGCTCAGTCCAGCGAGCTGATCCTCAAACGATGCCTTCC 
CATCCACCAGCAGCACAACTATGCCGCCCCCTCTCCCTACGTGGAGAGTGAGGATGCACCCCCACAGAAGAAGATAAAGAGCGAGG 
25 CGTCCCCACGTCCGCTCAAGAGTGTCATCCCCCCAAAGGCTAAGAGCTTGAGCCCCCGAAACTCTGACTCGGAGGACAGTGAGCGT 

CGCAGAAACCACAACATCCTGGAGCGCCAGCGCCGCAACGACCTTCGGTCCAGCTTTCTCACGCTCAGGGACCACGTGCCGGAGTT 
GGTAAAGAATGAGAAGGCCGCCAAGGTGGTCATTTTGAAAAAGGCCACTGAGTATGTCCACTCCCTCCAGGCCGAGGAGCACCAGC 
TTTTGCTGGAAAAGGAAAAATTGCAGGCAAGACAGCAGCAGTTGCTAAAGAAAATTGAACACGCTCGGACTTGCTAGACGCTTCTC 
AAAACTGGACAGTCACTGCCACTTTGCACATTTTGATTTTTTTTTTAAACAAACATTGTGTTGACATTAAGAATGTTGGTTTACTT 

3 0 • TCAAATCGGTCCCCTGTCGAGTTCGGCTCTGGGTGGGCAGTAGGACCACCAGTGTGGGGTTCTGCTGGGACCTTGGAGAGCCTGCA 

TCCCAGGATGCTGGGTGGCCCTGCAGCCTCCTCCACCTCACCTCCATGACAGCGCTAAACGTTGGTGACGGTTGGGAGCCTCTGGG 
GCTGTTGAAGTCACCTTGTGTGTTCCAAGTTTCCAAACAACAGAAAGTCATTCCTTCTTTTTAAAATGGTGCTTAAGTTCCAGCAG 
ATGCCACATAAGGGGTTTGCCATTTGATACCCCTGGGGAACATTTCTGTAAATACCATTGACACATCCGCCTTTTGTATACATCCT 
GGGTAATGAGAGGTGGCTTTTGCGGCCAGTATTAGACTGGAAGTTCATACCTAAGTACTGTAATAATACCTCAATGTTTGAGGAGC 
35 ATGTTTTGTATACAAATATATTGTTAATCTCTGTTATGTACTGTACTAATTCTTACACTGCCTGTATACTTTAGTATGACGCTGAT 

acataactaaatttgatacttatattttcgtatgaaaatgagttgtgaaagttttgagtagatattactttatcactttttgaact 
aagaaacttttgtaaagaaatttactatatatatatgcctttttcctagcctgtttcttcctgttaatgtatttgttcatgtttgg 
tgcatagaactgggtaaatgcaaagttctgtgtttaatttcttcaaaatgtatatatttagtgctgcatcttatagcactttgaaa 
tacctcatgtttatgaaaataaatagcttaaaattaaatgatgcaactcaaccttttccttaatggcattacactctgtcccttaa 
40 ggagcaaccataaataatccataacctatagagggaatttggtttccgtaaatagccctttttgcacctgtacaatcctggttggg 

gggcatgagtcattgtccccacttaaggtggagggaactgagtttggggaaattaaggcagttctccaagattatgcagaatagag 
atgttattagcgactattgtgtgcattgtagcaatggcatttgataatttacagagcacttctgtatactgtggctccttagtgga 
attaagctgagacctcagatcagtccctttaaaagaaaagtaaaaatagccacagggttgtttaactcgcttgtattgggctttgg 
tagtattcgtcccattggcagacagtcttctattttaaggtagagcatagtttgtctccaagaattcattgttaaaaacattcact 

4 5 aggatctgtggaggttctaggctaagcagagtaagcagaataaacagatggaaatgggttcctcccttcaatgaactcaacctgat 

tcaccaaagtgtaattcacgagtgacagttacgtagtccagagcaagtaccaggtgcaggagagaccctggggtcacaatggagac 

C CCAT ATGGGTGG CATGGCTCTC T ACTTGCCATTCC TAT TACACAGCAGTGTCTTGGCT ACTTGGGCTGCCCTTTGG AAATGGGAT 
CAATCTTGCAGGCTCCAGAAGACAGAGCCAAGACTTGTGTGTTAAGGAGATAGTTTACCTGTTGGGACATAAGAGCCTTGCTTGTA 
AGCAGCTTCTCAGAACTAAAAGTGTACAAATAACCTATTTCTCTTTTGAGTGTCAGGTTGTACTCGGTTATTTCTCTAGGGTTTTG 

50 ttcatctcagatttttaactgtgagccgaaaaaaaagaaaaaggccttttgcttcactgagaagaaagcaggtccagagatgagac 

AGCTTTGCTTGCCTGGACACACAGTTTGTCAGGGGCAGAGATGGGAGACACCAAGCCATGTGTCCTTGTCTGCTTTGGTCATTTTT 
ATTTGTTTCTTTTGAGATGGAGTCTCACTCTGGTGCCCAGGCTAGAGTGCAGTGGTGCAATCTCGGCTCACTGCAACTTCCGCCTC 
CCGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGGTGTGTGCCACCATGCCCGGCTAATTTTTTGCAG 
TTTTAGTAGAGACCAAGTTTCACCATGTTAGCCAGGATGGTCTCGATCTCCTGACCTTGTGATCCACCTACCTCGACCTCCCAAAG 
55 TTCTGGAATTGCAGGCGTGAACCACCATGCCCAGCCGCTTTGGTCATTTTATAAAGGCAAGTAGGAGTTTAGAACTCAGTCCTCCT 

TATCCTGCTTATCGCACACCCTTGAGATACGAGGTTGGTGATACTACCATGGACATCTTTCTGATGGTCTCGCCATGTAGAAAATA 
AGATAAAATGCCCTTTAATTCTCCTAGTCCCCATCCCCAGACTAAAAAATAATGCACCCTTTCTTTTTGAATTGTCATTCAAAAAA 
CTTCCGTTCGTTTGCATTTTACAGGCCCCAAATCACTCACGGCCTCTGCCCCTGTGTGTGTGCAAGAGCCAAAAGAAAGTTAAGCA 
ACCTCACATTAATTGTGTACCTAAGATTCTTGAAGCCCAGCTCAGTCATCCCAGTTTCTCTATTTGTGATTACCATAAGGAACCTA 
60 CCTGAGTGTGTCCAATGAAATGGAATGCTTAACCGTGAAGAAAGAAAACTGTTCATATGAATGAGGCCACTAAACTACAATTCCTA 

CTATGCTCTCTTTTTGCTCGGGCTGCTGGGAAGCTCAGAGCCAAATTCCACCCCCTCTAACATCTCCAGTGGTCATTCTCTTCTAA 
ATGTTTACGGTTTCTTGTTTTCCATTGTTAGGTTAGTCATCTTTTTAATGTATATAATGTAGTATATAACATGAAACGTTTTTGCA 
TTAGGTGGACCACAAATATGCACCTAAAGGATTAAAACTAAAGTGAAAAAATCCCATATTTGCCTTTTCTGACCTAGCTGAGGGAA 
TGTCACCAAATTTAGCTCTGCAATTATCTATAAAGTAATTGCTGTAGTCACAGAAGAATTGAACTAGTTGTTTCAATAACATGAGA 

6 5 AAC CAT CT CTGCATTCCAAGAGCAGTTTTGAGACTGGG AAAG AG CTCTACATCATTTAGTTCAAT AAACGAT AGAG CTGAGACGAA 

GCACAGAGATCATCTCATTGAAATTCATTTCTCAGAATGAGGGTGCGGGATCCCACCTGGAATTAATGGCTTAACCCAGGGAGACT 

AGAGCCGGTGTCTCCTATGACCCGCCCAGTGCCCTTCCCCATAACATTCACTTTCTCATTGCCCACACTGTAGCCTCCCCACCTCC 

TGGCCTGCCCGTCCACCTACATCATGCTTCCATATTAACCCTTCTAAACCACCTACTCTTTATGCAAACTTCCAACAGTTCCCTAC 

TATTTACAGAATCGAGTCCCGACTCTCCAGCCCAGCACAGAGGCACTTCTACCCAGTCCCACCAGCTCCATTGCCCATGGCCCTCC 

7 0 ATGTGCTGGACTCTGGCTGTTTCTCATCCGTGACTTGTTTCACCACATCCCTCCTTCTAGGTTACCCAGATTCCATTAATTGAAAT 

CCTTCTCAATCTTGCACCCCCAGGTAGGCCTTTCCCAGCCCTTGGCCTCTGTGCACTTATCTTCTAGCTGCCTTATGCACCTCCTG 
GACCCCCTAAACTGTGGGCTCCCTTAAGGCAGATAGGGCTCTCATTTGCCTCTGATTCTGAGCATCTGCCCTGTGACTGACAGGTG 
ACAGAGCCTTAGCAGATGCCAGCAGTATAGACGGTAACAGAGGAAGGAGCGAGGAGAGGATTTCCATTATGGGTGGGTCTCCCACC 
AACTCCAGTTCACAAGCTCTCAGGCTAATTCAGATGGGAAAAGACATCCCTTAGACATCAATGAGTGTCTGGTACTGACTATGCTG 
7 5 . GCAGTTCTGAAGAAGTGAAGATAAAATGCTCATAGAGjGACTGTCTACAAGGAGCCCACAGTCTGCAAGAGAGTTAAAGCCCTGGGG 
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gttgtatagaaggcaagaagagaaaccaagaggcactgggttgaggggctgatgaatgaaagcatatgaggggcctagtggctgag 
tttggggctatctgaaggaggaagctggtcctctgcctgggttcactgagtctacgcctggcctggcttgtggcagctcagacact 
tgcctcaggccacagatggtctacactcgtagtgaaaaaggttgcaatgcctcccacccctgtgtagcactgcagagcttcccaag 
tttttgtatgcatgagtctcaaaaatccttgaggatttttgaccagtttatcacattcccacattataagtgagggaatctggtct 
5 tctgagttttagtttcattaatccctatggtggctatgttttgaaattctgatgtgagttgttttcgaaatcagaggttgtttgat 

ttggaagaggcatagaagccaactagtttactctcccatttcaggggaggcacctacagtctgcttgtgagaattttatttttcct 
ttattttatttttcttttttttgcaacagggtcttgccgtgttgcctagcctggcgtggagtggctaatctcaggcacagtgccac 
tgctgatcagcacaggagttttgacctgctccatttctgacctgggccagccagttcatacttccttaggaaacctggtggtcccc 
tactcccaggagttgccatattgatgctaaacttagtgtggacatccagtaggcatagggtgctacagctcagaacttctggactc 
10 aagtgatcctcctgcatcagcttcctgagtaactcggacaacaggtgcacacacactgccgtgcctggaagcgttcttttttcttt 

ttttctttccctctttcccattctttctctcaacaaatatttatttaacagttaccatgtatcaagcactgttctaagtgcttggg 
agacatcaatgaacaaaaaagacaaaactctcccaaatcttctctgctttcttgaagtttatagtgtaacagagagtgacagctgt 
acaaataaacataataagcaaataaattaaacagcatctaatatggtggcaaatgccgtaaaaaataagtagaaaggctagaggaa 
ttcagggatgccaacagcagaggtaggaggctcagggaaggcgcatctggtcctgggagctgaggggcagggcctgtggggagagt 
15 gtcctgccctgggcactcttgtgcttgctcagaaaccagatctcaggcctcaagcttctcggttcagtgcttaacttcccttatct 

ctggctgggcgtggtggctcacgcctgtaatcccagcactttgggaagccaaggcaagtggatcgcaaggtcaggggtttgagatc 
agcctgaccaacatggtgaaaccccatctctactaaaaatacaaaaattagctgggcatggtggctggtgcctgtaatcccagcta 
ctcaggaggctgaggcaggagaattgcttgaacctgggagacggaggttgtagtgagccgagatcacaccactgcactccagcctg 
ggtgatagagcgagactccgtctcaaaaaataataataaaaaataaaaaatcttcccttatctccctctggacattggtaaatgta 
2 0 ccccaccaatttccattcattgtctcgaggagaaaccattgagcatagtagttaagagtatgaatctgggctgggcatggtggctc 

atgcctgtaatcccagtactttgggaggccaaggcaggtggatcacctgaggtcaggagttcaagaccagcctgaccaacatgatg 
aaaccccatctctactaaaaatacaaaaaaattagccaggtgtggttgcgggcacctgtaatcccagctactcgggaggctaaggc 
aggagaattgcttaaacccaggaggcggaggttgcagtaggccaagagcgcgccattgcactgcaccctgggtgacagagcaaaac 
tccgtctcaaaacaaagagtatgaatctgaagttaagactccctgggtttggccgggtgcggtggctcacgcctgtaatctcagca 
2 5 ctttgggaggccgaggcagggagatcacctgaggttgggagttcaagaccagcctgaccaacatggagaaaccccgtctctactaa 

aaatacaaaattagccaggtgtggtggctcatgcctgtaatcccagctactcaggaggctgaggcaggagaattgcttgaacccgg 
aaggcagaagttgcggtgagccaagatcatgccattgcacgccagcctgggcaacaagagtaaaactccatctcaaagaaaaaaaa 
aaaaagttaaagactccctgggcttgaatttgattcccaaactcacaggctctgggttgtgcagctccccaactggtacaacgagg 
ggataacactgggattattagcgggttggcatcattattattaatatgttttaaaatggtctcactctgattgcccagattggagt 
30 gcagtggcctgatctcggctcactgcagcctcgacctcctgggctcaggcgtttctcccacatcagcctcccaagtagctgagact 

acaggcgcatactaccatacccaacaaattttttccatttttagtggaatggggttttactgtgttgcccaggctggtctcgaact 
cctgacttcaagtgatcctcctacctttgcctcccaaagtgctgggatgacagacacaagccactgcaccccgccttcaattgatt 
tatatacagcacatagaatagtgtctggcatgtgacaggtgtggtttaagcctgctcaataatatgatttgatgttgatggggtct 
ttcctctctctatttcctcagtatgttaccagggcaaagaacctttagaaaaaaacatttaccggtagaacaaattcacaagcctg 
35 agtttaacaagaactttgcagacttttgttcctcaaaagaggccttacaaaacctgaaaacgggtaccttggaaacaaatgaatgt 

gagctttgaagcctattttaagacggagcctaggaatttgagtgccgcagaacatctacgccttctacaatggtttattagttttc 
cttacttgtaaaggaaatctcttcataggccactgaccagggttacctgatctcttttgatattggtgtatcaagctacaagacat 
tcatcctgaaacctttgaccaggagaggtaacagagcctttttatggtcgaagcacacagacctattggtacaatgcacgtttgga 
gagcacacacagcacaaactcctctgatagctacagacaatttgcaatgggatttgctcggaagaggcaacacaaaatcaactttt 
40 ctctgcattccagtgggcctgagattctcagcagacctttgaggtagggtgggggaaacaggcccactctttcacaaagcttgaca 

tcagttgaattttgtgtgttcttgttttgtggctcaggctatcttcagccatcttcctgagagaggacaaaagagcagtccctcca 
ctggaaaaatgttgttccaggttcactgggaggcaatcctgagtcacagaaacacttagtttggaagaagcccctggattgggtct 
tagatcagttattgactattttcaaccttgaaataggaaagtaacttcttgttgctcagtttccttgtctataagtagaatgggct 
gaagtcagtgatctctggggctccctgtcaactttgaggatccagagtcattggtcctttgcaatggctgcagctttaaaggtggc 

4 5 tgcaagactgcagtgtctgtcaacaccctctggttggaagatgtgccctgtcaagttcatatgatggaaatttaatccccaatgca 

atagtgttgggaggtgggtactaataagagatgatcagatcatgagggctccgccctctcaaatggattaatgtgcttactggggg 
agtggattagtgaccttgaaaccgccattacaaaattgtaactgagacagtgaaagagctgacctaaccaactccatcttgtttct 
aacctccaagctgtccttgttctttgctgggcgtaggctgaactaactttgggaggaacttagtttgtagattagccctttcccaa 
AACAAACCTCCTTCTTGCCTGGGGACTAGACTGCC rTTGTGGGACTAACACCAGCCACAAGATTAGAAATTATGGTTTAGGAGCCA 
50 TGCAGCTGGAGGCTACAAGATTCCGACCCTCCCTAAACTGCTCCTAAGATCAGTGCTTGAGATATTCTGCAGACCCTGCACTTGAT 

GATCAGCTGGCACCACCCAGATTGATAAACTGGCTCATCTGATCCTGTGGCCCCCACCTAGGAACTGACTCAGCACAAGATGATAG 
CTTCGACTCCCTATGATTTCATCTCTGACCAATTAGCACTCCTGGCTCACTGAATTCCCCACACTCACCAAGTTGTCCTTAAAAAC 
TCTGATCCCCAAATGCTTGAGGAGACTGATTTGAGTAATAAGAAAGCTCTGGTCTCCCGCACAGCTGGCTCTGCATGAATTACTCT 
TTCTCTATTGCAATTTCCCTGTCTTTATAAATTGGCTGTGTCTAAACAGCAGACAAGGTGAACCCACTGGGTGGTTACAACCTCAG 

5 5 GAGTGAGTGGGCTTATTATGAAAGCGAGTTAAGCAGCCTTTCTCTCTCTCTCTCTCTTGCATCCTCTTCCTCTTCCACCTCAAGCT 

ATGGAGTGACACAGTAAGAAGGCCCTTGCCAGGTGCAGGTCTCCCGACCTTGGATTTCTCAGTCTCCAGAACTGTAAGAAATAAAT 

ttcttggccgggcgcggtggctcacgcctgtaatcctaccactttgggaggctgagacaggtggatcacctgtggtcgggaattca 

TGACCAGCCTGACCAACATGGAGAAACCCCGTCTCTACTAAAACTACAAAATTAGCTGGGAGTGATGGTGCATGCCTGTAATCCCA 

GCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAAACCGGGAGGCGGAGGTTGCGGCGAGCTGAGATCGCGCCATTGCACTCCAG 

6 0 cctaggcaacaagagcgaaactccgtcccaaaaaaagaaataaaaataaaaataaaaaataaaaataaataaatttctttccttta 

taaattacccagtccgtgtcattctattacaacagcagggaagagactcagataggagccctggggcatatcttggctctgcaatt 
caccaactccatggctgagggtcagtcacttccctctgaatctcactgtctctctctaaaacaacaagaataatcaccacctcacc 
aggttctcataaggaccaaatgacgtataggagggaggtgctagcacttgaagatggggcaatcttttaagaaccctcattgccct 
cgatattgacacattcagcccttgtccagcacggcccacccattccactgttttgctttctggattcatctctaagtgggtttccc 
65 caggtgggaaactcctttaaagacaattagcatacctctgggtgctcccctctacctagaacacggctatgctcataatagctgct 

tcataatgtttgttaaataatgacaaccaatgaaaagacttgactgattgttcaaagccagatagagagactcaatgtgtgcagac 
aaactggttacacaggcttgtctcatctggaactatggaaaactatgattaatctggtttttaatttggttacttgaatgaaatag 
aatatggcaacagacatgtaacaccctgagtttttgcttgggttggtttagccacttttctttggcataaagccaggaagaacaag 
gaatttaaactagagatttgaaaccaaggaagctttagttagatgcatctttgttggtaaagagggcagaattgagacctgagttt 

7 0 ATTATTATAAATAGC 

HUMAN SEQUENCE - mRNA 

CTCCGGTGTGTCTGTCGGTTGCAGTGTTGGAGGTCGGCGCCGGCCCCCGCCTTCCGCGCCCCCCACGGGAAGGAAGCACCCCCGGT 
ATTAAAACGAACGGGGCGGAAAGAAGCCCTCAGTCGCCGGCCGGGAGGCGAGCCGATGCCGAGCTGCTCCACGTCCACCATGCCGG 
75 GCATGATCTGCAAGAACCCAGACCTCGAGTTTGACTCGCTACAGCCCTGCTTCTACCCGGACGAAGATGACTTCTACTTCGGCGGC 
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cccgactcgacccccccgggggaggacatctggaagaagtttgagctgctgcccacgcccccgctgtcgcccagccgtggcttcgc 
ggagcacagctccgagcccccgagctgggtcacggagatgctgcttgagaacgagctgtggggcagcccggccgaggaggacgcgt 
tcggcctggggggactgggtggcctcacccccaacccggtcatcctccaggactgcatgtggagcggcttctccgcccgcgagaag 
ctggagcgcgccgtgagcgagaagctgcagcacggccgcgggccgccaaccgccggttccaccgcccagtccccgggagccggcgc 
5 cgccagccctgcgggtcgcgggcacggcggggctgcgggagccggccgcgccggggccgccctgcccgccgagctcgcccacccgg 

ccgccgagtgcgtggatcccgccgtggtcttcccctttcccgtgaacaagcgcgagccagcgcccgtgcccgcagccccggccagt 
gccccggcggcgggccctgcggtcgcctcgggggcgggtattgccgccccagccggggccccgggggtcgcccctccgcgcccagg 
cggccgccagaccagcggcggcgaccacaaggccctcagtacctccggagaggacaccctgagcgattcagatgatgaagatgatg 
aagaggaagatgaagaggaagaaatcgacgtggtcactgtggagaagcggcgttcctcctccaacaccaaggctgtcaccacattc 
10 accatcactgtgcgtcccaagaacgcagccctgggtcccgggagggctcagtccagcgagctgatcctcaaacgatgccttcccat 

ccaccagcagcacaactatgccgccccctctccctacgtggagagtgaggatgcacccccacagaagaagataaagagcgaggcgt 
ccccacgtccgctcaagagtgtcatccccccaaaggctaagagcttgagcccccgaaactctgactcggaggacagtgagcgtcgc 
agaaaccacaacatcctggagcgccagcgccgcaacgaccttcggtccagctttctcacgctcagggaccacgtgccggagttggt 
aaagaatgagaaggccgccaaggtggtcattttgaaaaaggccactgagtatgtccactccctccaggccgaggagcaccagcttt 
15 tgctggaaaaggaaaaattgcaggcaagacagcagcagttgctaaagaaaattgaacacgctcggacttgctagacgcttctcaaa 

actggacagtcactgccactttgcacattttgattttttttttaaacaaacattgtgttgacattaagaatgttggtttactttca 
aatcggtcccctgtcgagttcggctctgggtgggcagtaggaccaccagtgtggggttctgctgggaccttggagagcctgcatcc 
caggatgctgggtggccctgcagcctcctccacctcacctccatgacagcgctaaacgttggtgacggttgggagcctctggggct 
gttgaagtcaccttgtgtgttccaagtttccaaacaacagaaagtcattccttctttttaaaatggtgcttaagttccagcagatg 
20 ccacataaggggtttgccatttgatacccctggggaacatttctgtaaataccattgacacatccgccttttgtatacatcctggg 

taatgagaggtggcttttgcggccagtattagactggaagttcatacctaagtactgtaataatacctcaatgtttgaggagcatg 
ttttgtatacaaatatattgttaatctctgttatgtactgtactaattcttacactgcctgtatactttagtatgacgctgataca 
taactaaatttgatacttatattttcgtatgaaaatgagttgtgaaagttttgagtagatattactttatcactttttgaactaag 
aaacttttgtaaagaaatttactatatatatatgcctttttcctagcctgtttcttcctgttaatgtatttgttcatgtttggtgc 

2 5 atagaactgggtaaatgcaaagttctgtgtttaatttcttcaaaatgtatatatttagtgctgcatcttatagcactttgaaatac 

ctcatgtttatgaaaataaatagcttaaaatt 

HUMAN SEQUENCE - CODING 

atgccgggcatgatctgcaagaacccagacctcgagtttgactcgctacagccctgcttctacccggacgaagatgacttctactt 

3 0 cggcggccccgactcgacccccccgggggaggacatctggaagaagtttgagctgctgcccacgcccccgctgtcgcccagccgtg 

gcttcgcggagcacagctccgagcccccgagctgggtcacggagatgctgcttgagaacgagctgtggggcagcccggccgaggag 
gacgcgttcggcctggggggactgggtggcctcacccccaacccggtcatcctccaggactgcatgtggagcggcttctccgcccg 
cgagaagctggagcgcgccgtgagcgagaagctgcagcacggccgcgggccgccaaccgccggttccaccgcccagtccccgggag 
ccggcgccgccagccctgcgggtcgcgggcacggcggggctgcgggagccggccgcgccggggccgccctgcccgccgagctcgcc 
3 5 cacccggccgccgagtgcgtggatcccgccgtggtcttcccctttcccgtgaacaagcgcgagccagcgcccgtgcccgcagcccc 

ggccagtgccccggcggcgggccctgcggtcgcctcgggggcgggtattgccgccccagccggggccccgggggtcgcccctccgc 
gcccaggcggccgccagaccagcggcggcgaccacaaggccctcagtacctccggagaggacaccctgagcgattcagatgatgaa 
gatgatgaagaggaagatgaagaggaagaaatcgacgtggtcactgtggagaagcggcgttcctcctccaacaccaaggctgtcac 
cacattcaccatcactgtgcgtcccaagaacgcagccctgggtcccgggagggctcagtccagcgagctgatcctcaaacgatgcc 
40 ttcccatccaccagcagcacaactatgccgccccctctccctacgtggagagtgaggatgcacccccacagaagaagataaagagc 

gaggcgtccccacgtccgctcaagagtgtcgtccccccaaaggctaagagcttgagcccccgaaactctgactcggaggacagtga 
gcgtcgcagaaaccacaacatcctggagcgccagcgccgcaacgaccttcggtccagctttctcacgctcagggaccacgtgccgg 
agttggtaaagaatgagaaggccgccaaggtggtcattttgaaaaaggccactgagtatgtccactccctccaggccgaggagcac 

CAGCTTTTG CTGGAAAAGGAAAAATTG CAGG CAAG ACAGCAGCAGTTGCT AAAG AAAATTG AACACGCTCGG ACTTG CTAG 
45 
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Table 18 

MOUSE NOMENCLATURE 
ICSGNM Myb 

Celera mCG2825 

5 

human nomenclature 

HGNC MYB 

Celera hCG323B0 

10 MOUSE SEQUENCE - GENOMIC 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
15 hnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NHNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNWNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNX^NNNNNNNNNNNNNNNNNNNNNNNNfn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

2 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNWJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNbTC'INNNNNNNNNNNNNNNNNN^ 

25 NNNNI'O'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTJNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

30 hnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIINNNNNNNNNN^ 

nhnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NKNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

nhnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

35 nnnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNmWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnntgtccaaacctctttgtttgatggcatctgtttacagtagttacactttaatatcaa 

cctgtttcctcctcctccttctcctccttctcctcctcctcctcggtgacctccttctcctcccctttctccggagaaacttcgcc 

CCGGCGGTGCGGAGCGCCGCTGCGCAGCCGGGGGAGGGACGCAGGCAAGGCCGGAGGGCAGCGGGAGGCGGCAACCGGTTGCGGTC 
4 0 CCCCGGGGCTCTTGGCGGAGCCCCGGCCCGCCTTCGCCATGGCCCGGAGACCCCGAACACAGGTAATGGGGAGGCTGAGAGGGCGG 

CCTCGGGCTAGGGCGCGCGGGGATCCAGGCATCCCGGAGCAGGTGGGAATGCCTTCCCTGTTGGTTTGCGGGGCTGTCAGCCAGTG 
GCAGAAGACACTCGGGAGAAGGATGAATGGAAAACTCTGCGAGAAGCGCACGGGTATAGTGGGAAGCATGCCCTGAGGCTCTTTTT 
TATTTTATTTCCCTTTTTCTTTCTTTTTTCTTTTTCTTTTTGCAAGTTGCTCGGGGATTCGTTTCTCTTTGGGGGGTGGGGTGGGG 
GGGGGGCTCGGCACTCTTCAGCCGAGGACTGAACGGTTCCATCAGACCCGAGGAGCCCACCAGGTGTTTGGCTTGATGCCCCGAGT 
45 GTCGGCGAGGGAGTCGCAGCCTAATTGCTGCATGCATTGAGGTGTGTTTGCACTTGAAGAGCATATGGCAGATATAGGGAAAGGCC 

GGGTTGTTTAGTAGCTGCAGGTAGTTCATTTAAATTTCATTCATTCATTATGGAGGCGAGAGAGGTGTCAGCTGACAGGCAGGCAG 
CTGCAAAGATTTTAGGGGGACAAAATGGGTTTGCAGATTGTTTTAAACCCAGCCGTTTGAAGATTCTTGTACTTGTTATGGAAGAA 
GCTTTTGCAAACACTGCACGCGCCCGCGTCGCACATGTCACCGCACCGGCCGAGATGATGCGTGCACTCTCTTTCCATTTTGGCCC 
CACCTTCGGGAAGAGGGATCCTCTCGGAACTGTCAGTTGCTGGCGCTCAAGTCCGGCCCGACTCGGGGTTTCCCGAGGACACGCCG 
50 GGGCTCCCAGAGAGCAACAGATGCGGGGCTTAGCTCGGTGGCGGTCGCCACTCGGCGCAAAGTGCTGGAGGCAGGCGGCACCCAAG 

GCAGCTGCAGTGCACCCCGGGCGATGTCGCCGCTCTTCTCCTGGGCCGCGCACACGTGGAAGCAGCTGAGGTCGCCGCTGCTCCCA 
GCACTCTGCTCCAGCTGCTTTTGGTGGCCCGCCTCTGGCAAAGCCACCGACCGACCGACCCTAAGGAAGNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm 
NNNNNNNNNNNNNNNNNNNNNNNNGGTGAATTGGGGAGACCTTGAATCTTGGCTCCCAGTGCCTGGCCCCGGGCCTGCCGCGCCAG 
55 CCTAAGTGCCACCCTTTAAGAGGTTTCGCCTTTCGCTTTTGGGACCTAAACCGCCCGCACCCAGGTCACCTGTTCTGCAGAAAGCT 

GAAACCTGCAGCAGGAGGAGGGAGTTAGGAAGGGGTGCTCCCAGGAGGTGCGGCCCAAGCTGGCCGCCCCAAGGTTCAGTCGGGGC 
GTGGCCGCGCAGGTTCCCTGGGGCTCGCAGGTAGCCCGGAGCGGAGGCGGCAGGGAGGGGCGGGAGCCTTGAACTTGACTCAGGGG 
GAAGAGAAACCCGGCTGCGGGCTCGGAGCCGTTTCTTGCAGGGCTAGCGTCAACTCGGCAGGGATTATTAACCAGGTCAGCGAAAT 
GACTCTGAACCCCTTTTCTAGAATCACGTAGCGGCCACAGGCACTTCCTCCGGTCCCCCTCCCTCTTCCCAACCCCCCAGTGTTCT 
60 TTTTCGTTTCTTTGCACGGTTTGTTTCCTTGATAGAATGTAACATTCATAGTTGTACTCTTGTAACCACACCGGCTCTCGCAGGTG 

GAGCAGTCGAGAGCATCTAGCTTGAAATCAGCCTTTGAAAGTCCTTTGACTGTTGGGTCTGAGATCTTGTCGGAGCAGATAAAGGA 
AAAGTTATTTCGGGTCCTTTGTCGAAATTAATCATGCTACCGAGGCGACCAGGTCATTTTAGAGCAAGGAAATGGCATGCAGAGCT 
CAGAGGCAAGCCCCTTGTCAAAGCTGACAGAATCCTGGACTCGCCCAGCTCCCTCTCACAGCCTTTCAAGATCTGCAAGAGTCACA 
CGCCACATTTCACCCCAAGACTTTGGCTTTGCACATCTGCCCAGGGCTTGCTTTTTAAGAGGCACAGAAGACAGTAGAGGCATGCC 

6 5 TCTGGAAAGTACCTTAAACATAGAATCCCCTCCCTAGTGTGTAAGATGGGATCCACGAGAGGGAGGGGGGTTTGTCCAAATCAAAC 

GACTAGGTGCGTGGACAACTAGGGCTGTTAGAACTTTGCTCCTAGACCCCCTGGTCCTGTGTGATCCCAGTTCTCCCTCACCTGAC 

TATTGACTGCCCCCTGTGGGCGACTGAGGGTGATGCTTGTTTTTAGATTAAGTTTTGACCAGAGGAAAATTTGCTTGGAAAATGTC 

CACAATGCTGAAAGTGACACCTCCAGATCTGGACAAGCCTAACAGGCGAATCTAATGAGAGTTAAATCGGTGGCTCCACTCTCAGG 

TCCCGTTGGCTTTCTTGGTATCCCTGATACTTCACAAAGGGATGTTTCATCCTGAGAGCTTTCCAAGTTCCTTAACAAAAGGGAAT 

7 0 TGTCACCCAAAGAGGCTGGTTTGCAGTTCCGGCCTCATAACTCTTTTTCCCTTCACAACACCATGTTTTATAAAATCGTAATTATT 

ACTGCACAG AAGTTATTTG C CGC CTCCTGTTTACTGTTGGAAATAAAACTGCTTTTGGTTGAAAGGAT TTACACTAAGTGG AAAAA 

CATGAAGCCTGAGCCATCAGTTTGAGGCTCAGAATAATATTTTAGATGATGAAAATCCCAATGTTTGGTAAACACTTTGGCTTAAC 

TTTTAGGGGGCCAGAAATATACATTTAGTGAGTTCGTCTGGAAAGACAAATCCTATTATGAATGTAAGTTTGCCTTTTAAAAATAA 
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ttttcattatgatgttgtcttatatcatcttgctggttcgataggtttttcagttttacaacagtgagtttgttaagtggagttgt 

taagtgtaaaattcttcacattttaagtcttatagagtgataacaaaaactaaactgcagaattactctgttctgtatatgattga 

TGAGTTTGGAGTTCCTTCAGCTGCCATCAAAATTCACACTGTTACTCAACCCGGTAAAAGAAAAGGCTGTTTTGAAAACAGTCTTT 

5 TCAGAGACAGAGAAAACAAGAGTAAGTAGGAGTCTGAATAGCCAGTGCCCTGGCCATGTGCTTAGTTACTCAGGAGACAGGACTGT 

AAACACAAGCACAGCTTAGGTAGAGTAGACACGGGCGGGCAGCGTTTGAATGATTTGCAATTTATGTTAATCACAAAACAGTTTGA 
GGGATGTCTCCTTTACCAGGTCTTGAAAATCTTCCTGATTTTTTTTTCCCCTAGTGCCATGGTCTTTAAGAGGTGATCACAACTAT 
ACTTTGGAATGTATTCTGTCTTGGTTTTTTTATTTTATCAGACTACCAGTACTCTTGAGACACACTTGATTGGTCTGTTGTGTTCA 
GAAACTATTTAAATGATTTGCTATTTGCTATATGCCAGAGTTGGAGTGTGTATTTATAGCAAGGACATGGGCTCTTGTTCTTCTCA 
10 TTGTCCTTAACATTGACTTTTAAACTCAAGCATCAATTGGTTGGGAGTTTGCCAGATGTGTAACTTGTCACTGATCTAACAGTAAC 

AGGTTCAAACATGCAGAGCAATAGAAAAATGCCAGGGCTCTTGGTGTCTCTGTGGATACTAGTAACAGCAAAACCAGTTTACAAAC 
ACTACAGCACCAGAATGCAGAAAACCTCATTGCGCAACTGTGCAAGGTTTTGTTTCTGTAGACTTTTAACAAGCTTGCTGAAGCGT 
TTCTGTCTGAGTTTCATAATCCAATAGTTTAGATCCTCTGCCTTTGGCCCATGTGTGTCCATTCTTATTTCTGCAGCATCTACAGT 
AGCGATGAAGATGATGAAGACATTGAGATGTGTGACCATGACTACGATGGGCTGCTGCCCAAATCTGGAAAGCGTCACTTGGGGAA 
15 AACTAGGTGGACAAGGGAAGAGGTAACTAGTCATTTTATCAAAACGTAGGGAAACTCTGTAGAGTCTGTGATTGGTGAAAACTGAA 

ATCTCGGCTAAGCTACATGTGCCCTTCTGAAGACTCTTGAAGAGGTTATCTTGGCATGCTGTACAGAATGCTCGTGTTCTTCTCTC 
CCAGTGTTTATTCTGCTTTCTGTTCCCAACCrrGTTTATTGTTCCTTAAATGCTTTCTCCTTTTTCCTTTCCACTTTGCCTGTCTGG 
TTCTCATTCTGGAACCTCACCATTCCCTACACATTGCCTTTTCTGTGAAACTGTTACTGGCCACCATCTTTAAGGCTGGATGCACC 
CTCCCGTGGTCCCAACCCCCCTGGGCACATGCTTGGCTTTATTGGTGTTGTTACATATTTGTCTTTCCCAACACACTGCCAATTCC 

2 0 TTGAGGGTTAGGACTAAAGTATCTCTTCATCTTTGTGTTCCTCAAACTCAAAATTACTTGCTAAAATGTAGGATAGTAATGAATGT 

TCTCTGGCTAAAGTGATGCTTTGCTATTTTCTAAGCTAAAGTAGCCGTAGAATTTATTGTGTTGTAATATGCTCAGTGAACATTCG 
TTACACATGATAGTCACATGACCTATGTATGTGAAAGATTATTCTGAAGAGATCCAGTAATAGGAGAAGATATGCCCACTTCTTTC 
TAGAGCAAAAATCATCAAAGTATGAAGAAAGGTTTCTTCCTTCTCTACTGAACTGTGACCTTGATTGCATGCTAAAATCAAAGCTC 
CTGAGAACAGGTGGAAGCACTCCCAGGGAGGCACTtAGGGAATGCACGTTCTGTCTGTCTGTCCTGCTCAGGCCCGTGGATGCTCC 
25 CTTGGAGTGTGAACTTCTGTTGTTAACCATGGATTCCCAGACTCTGTCTGTTTTGTCATTATGTGTGAATGCAGAAACCTATGAAG 

ACTGTGTTTACAAAGGTGTGCATGAGCTAGCATGTAGATGAGCGTATGTGCTGATGGAGCCAGCTTGGGAATGTCTAGCTAGTGTC 
TTCTGTGTTCTCATCCATAAACTCTGAACATATTGATGCAGATCCTTAATGGCTTTACTGCATGAAGTACACCrTCAAGTCAAATG 
TGTCAAATATCTTCTTCTTTGCATATGGAGAAGGTTGAACCAATGGGAAGCTGTCTCATCCATGGTCTTATCTTTCTCAGGGTTGA 
ACGGTGACTAAGTTTAACGTTGGAATTCATTTTCCCCCATTTAGTAAGAGTGTTAACAGTTACCATCTATTAAACACTAACACATG 
30 CCCGGCTTCACTGCTTTACATAATGGTATTGTGTAATCTCCAGATAACAATGTTGATACTACCATTCCTATCTTATAGATGACAAT 

AGAAATCTGTTTATATAACTACTCAACAGCTGTGTCAAAGTAAAAGCTTTAGTGTGCCTGTGAGTAAATGTATGCCCAGACCAGTA 
TATTACATTAATATTGGCTTTATTTGAGTGGTTTTGAAAGCTCCCCCCCACCCCCGATCATGAGGTTGGTTCCTTTTTTCATTAAA 
CTTAGACAGAGCTGTTCAGTAAACAAGTGATGCCTAGGATTGTCTTTACACACCTTAGGATGAGAAGCTGAAGAAGCTGGTGGANN 
NNNNNNNI'ttJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 5 NTCTTTCGAATGGAAAAATCTCATCTGGATTTAAGAAATTATTGGATAGTTTACTAAAATACTATGTATTTGCTCATATAGAGTTA 

AGAGGAAGAGAGCCATCCGTAATTTTTATATCTGACTACACAACATATAATTGAGGTTTCTAGAGTTACTATCCAGAGATTTTGAT 

TTTTTTTTTCAACAATTGCTTCTTGTTTTGTTTTAAAATACCCTGATAGTGTAAGTTAACATTCTGATGGGTTGTTCCAGGATAAA 

attttaaacttggtattccctccaagttagcttctaaattctcctattctcatcaacagccacatttttggtgtgtgggtttaaaa 

atctagagcgtcttttgtcttatagcctcccaggtccatctcaatgatgagtcgggagcgcagaatttctttacagtccttctctt 

4 0 ccacttctttcctatggtctggtcacagggcagctgccctgccctctctatcatagtggcttccttcttggcttcaccatcttggc 

ttcaccacgtgtattctttgagcttaccaccagttccaaacactgctagctgagggagcctcctaaacggcaactactcctaacta 
ctctgcttgcctagggtgtctgagtccctaggtttggtctcctgcaccaataaaatcaacaaataagcaaacaaacccccagcagt 
ggtgacataggttctcacatggcaagtgggctaccttgacctggcatccagtttctctcctatctggtctcaacttacagtcccac 
tgccctctccctcctctacccgctctgtttcctgcttcctccccacaagcaggtttggctgtgttcatttctgctttttctcctct 
4 5 gggcttttcttcctgctgatttcacccccaccccccacccccagcatgttctctcttgcttctccagttaaaagtactgagcaccc 

tccaaaggccggatcatgagctctcgaatgcctctgaaggaagcagaacctcttctttaagagtccttttctcctcaccccaacag 
cacgtggcttaggtctcatcttacagataaagtcagcctttggtgtaatcagttacatgtccatctttcttcttctaagattatgt 
ctaagaaagtgagaaagttttattgttttcattcagtctaatacaagtgtctgtggtcctgaacacacagagaggttgaatgggag 
gcacttcagttccttaggatggatttttattgaggcgtggccatgtgggatcactaatgcatcttcagccacagaggtacaaacca 
50 cagactgaggttaacgataagtcacgttggcatctatgtgtgtactgtgatgttccttctatgcacatggcagaccattaccttca 

ggctccaatcttagatgcaacttggatacattctctagtccgtgagcagtgtgggatggataggtgggctctctgtacaggcttct 
aaatgttcttagatgttttcactatgtatcatccacatgtgatccctattgaacaaagccttcatgtgttcttcacgccttatcat 

CCCAACGCTGTGTACTTTGTCTAGAACCGGACAGATGTGCAGTGCCAACACCGGTGGCAGAAAGTGCTGAACCCTGAACTCATCAA 
AGGTCCCTGGACCAAAGAAGAAGATCAGAGAGTAAGTTCTGTCCCCATAGATGTGTGACTTGCAGTTAAGAATATTGCTAAAACAG 
55 GTTTCTCACCCCAAGGAAGCAATTTAAATCTTCAAACAGGAAGTAAAGGGCTGGCTCCTGCATGTCCAGTGGATGAAAGCAGATTA 

TTTCAAGATCTGAAGATCTTGTAACATTGAGGCTTGATGACGCTGACTCTTTCCGTAACATTAAAACACAGATTATTTTTCTGTTC 
ATCTGAAGGTCATAGAGCTTGTCCAGAAATATGGTCCGAAGCGTTGGTCrGTTATTGCCAAGCACTTAAAAGGGAGAATTGGAAAG 
CAGTGTCGGGAGAGGTGGCACAACCATTTGAATCCAGAAGTTAAGAAAACCTCCTGGACAGAAGAGGAGGACAGAATCATTTACCA 
GGCACACAAGCGTCTGGGGAACAGATGGGCAGAGATCGCAAAGCTGCTGCCCGGACGGTAAGACTTGGGCAACAAATATATTGATT 
60 GGGAAGAACCAAGGGATGGTCGCTAAACATTCTCTGTGTGTGAATGAATTACATTCGAGCAATTATAAGCATTTTGTCAGATAAAC 

CAGAAACACCAACTTTTAGGAGCGGGCAAGAGCTTGGAGTTTGTTCCGTTGGACAAGGCTAGTGACACCTGGGTGGTGAGCCCCAG 
CCAAACCTTTCGGCTTTCCTCCACTGTTGCTCCTCCATTTGTGAAATAGCTGATTTCCATGAGTTAACGTTAGGATCAAGTGAAAT 
GAATGTCAGGTATTCTGTAAGCTAAAGCACCTACCTGCCTAAGAAGGGAGTGCAGACACAGATTGCTCTCGGGCTGAGGCCATCCA 
GCCAGTTCAGCCATTACTGGTCACTCCTCCACTTTAGCAATTTCCGTTTTCCTAACACCTGCATTCACCTCATTTCCCATTTGATT 
65 ACTGGGTGTTTTTTTGGTTTTGTTTTTCTGAGACTAAAAAAAGCCTGTATGTCTAGAGTTGTCACGACAACTTCAGGTTTTTTAAC 

TAATCTCAGTGTTATGTCTTATTTTTACCAAACAAGGAGGGGAAATGACGCCTTTGTATAGGATAATTATGGAAACTCACCTTTGA 

TTAAAAGTATTCTTATTCTTGAGCTTTTTGACCCCAAAGTGGGGAAAGGATTGTTTCAGGATGGCTTATCTAGTATTTCCTAGTCT 

TGCATCAATGGGGTAGCTCCCTCATGCCTTGAGAACTTTAAGAAGCCATGGATCTGGTCAAAGGAGGCCTTTCCTCCCATGTGGCC 

7 0 tcagaggatatactgttgacttttctaaagactaaaggggcaactgaacttcctcttttttaaaaacacacatttccccaccccca 

TGGAAATAGTAAAAATGTTTTTACTTAATTTTTCTTTCTTTTCCTTTTCTTTTTCTTTTTTATTTTTTTAGCTAAGAAACTTCCTG 

AAAATGGGAAGAGTTTAGTAAAAGCACCTTGCAGTTTGAAACTATACrAGGGGGTTGAATGTGGTAGCACATGCCTGTAATCCCAG 

CANNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNK^^ 

f^NNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

75 NNNNNNNNNNNNNNNNNNNNNNNNNNNN^^^NNNNNNNNN^lNNNNN^^N^ 
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j^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>HWNNbn^l , JNN^^ 

JH'JNNNNNNNNNNNNNNNNtWNNIWn'JNNNNNNNNNNtttW^^ C T AAG C CA CAAT G G AAGGG C T XT AT AACAG T 

ggggactctaagttctattaaagtccagtggcacgtgaattctgaggacctacgcctttatcaagaaatcaaaatgctaaaataaa 
ttttgcaggaaacttgatacatcccaaatcaggtgagcaagagaagagtggcttttcagttaggcgacaaggtagaaaagatgaag 
5 AC AATTT AAAAG AGGG AAAG AAAAG TTAGTGG AAC CACAGCAATT AAAAT GAGAAAATAAAAGTGG AACCACAG AAATT AAAG TAT 

TTTTTGTTTGTTTTTTAAGAAACAGTTTTCTGTTGATTGACTGTAATCTGAGTTAAAAGTTTTATAAAGTTTGTATATGGTACATT 

tctacacaggactgataatgctatcaagaaccactggaattccaccatgcgtcgcaaggtggaacaggaaggctacctgcaggagc 
cttccaaagccagccagacgccagtggccacgagcttccagaagaacaatcatttgaxggggtttgggcatgcctcacctccatct 
cagctctctccaagtggccagtcctccgtcaacagcgaatatccctattaccacatcgccgaagcacaaaacgtaagccactcccg 
10 agaatgtagagggagaagagaggtggttatatcacctggggtcataaaaatactttacagttgtgtgctttgcatagatgttgtac 

aagcatggtcacagatggagatgtgtcgatggccctcagctagacccactgtgtgaggtaggagatggccctcagctagacccact 
gtgtgaggtaggagatggccctcagctagacccactgtgtgaggtaggagatggccctcagctagacccactgtgtgaggtaggag 
atggccctcagctagacccactgtgtgaggtaggagatggccctcagctagacccactgtgtgaggtaggagatggccctcagcta 
gacccactgtgtgaggtaggagaagatacacttggcttccgtttctggaaacaagaatgaaaaggaatttgtccatcacattgaag 
15 tagtgctgaatagaaccaaagtcgtctgattctagttttctgctccaaacctgatttaaagatcgtgttttaatgtaaatgtactt 

gtatattgctaaatcttaagagtaggtgaacatagatagatgcatagtctgttagctttcttttccaaaatgaaaaattgatgtaa 
tattacatttaaggtcataaagaggagatagctaacctctgaaacatgaaaggagattataagttcaattctggcaatgatctgaa 
gaaaatgaattgatttatatatccaggaaatgtttactttcttactcagagtcaagggctgtactgtgatattaatttggtgatgt 
gctccttcatcctcgcttgggttggtatcatttcttcctcatttctagacattcatatctagcgaaagaaatcgcttacagtacat 
2 0 gggaacaaagtctaaagaggagaatatcaagaaatgcttatcatcgagctgatgctaaaaaatgacaaaactcacccaagaatcac 

aaagaccatatgcaaatgttatgtaaaacatatgcatgtgtagttctcacgtggctctatctgtttcttagatttgactacagaat 
ttccagaaaggtctccagtgaatgaattatcataaaagtttctgtgctttttattaaaaggaacattattctaagaaaagtacccc 
tagtgtacttttttcacgcatcccacgaacactttcccgttgttcctctctccaactgagggatgttttctgttgggataggcaga 

CtctTTGGGCCTCTCTCCCTGTTTCTTGAACTAGTTAGCCATTTTTAAGTATCTGGCTAACTTTCAAGTTAGAGAAGTTTTTGTTT 

2 5 ttgttttattttaatcattccatgaattttatcaaccaagtactttctcccttggtcacagagcaaaattttagagagctgaatcc 

tcctggcgcacttgttaagtaggaatgacttagtctttgttttcttttcctggtctagatctccagtcacgttccctatcctgtcg 
cattgcatgttaatatagtcaacgtccctcagccggctgcggcagccatccaggtgagatcatctgacgggcaaactccttagctg 
agcaaggcactgcttttaaagaatactttctttctacacacacacataccatgtaatagaaaagctaacagcattgccaacctact 

TTGGGCTAGCCTTTATTTACCCTTGGTGGCTTCTGGAATTTTCTGATGCATCCATGAGCAGGTGCTCTAGCCTCTGCCTTACCCCT 
30 TGTTGCCTTAAGTCCCGTATCACTTTGAGCAGATAGTGGTGAATTCTGTGGGGTGATTCCACATGGAAGTTCTCTGGGCTGTGTAA 

GGTACCTCTCCCTCAGACCTTGTCTCTCCCTGCTTCACTTGAAACTCTAGAGACACTATAACGACGAAGACCCTGAGAAGGAAAAG 
CGAATAAAGGAGCTGGAGTTGCTCCTGATGTCAACAGAGAACGAGCTGAAGGGACAGCAGGCATTACCAGTAAGACTGTGACCTTG 
GGATGGGTGGCTTCGCTCAGTGCTCTTCTCTCTCCTCCTCTGTCTCCTTTTCTAAAGACTGTCTCATCCAAGTTCTGTGTGTCCGC 
TAACAATGCTCAAACAACAGAAACTGCTACTGATGACTGATAAAAGTCTGTTAGTCTCAGAATGTGCATTGAGTGACTGGAAGTCA 
35 CTGTTTTAGAATAGGACCACAGTACCCACTTGTGACTGTCAGGATCTCCATTGTAACAAAGCACAAAGCTTTGCCTGCTTGTTTGA 

ttcttttactgttatccttttaacctggatttacatttcttacaatctcaaattccatttgaagtgtatttattatatacatgttt 

TTTAAAAGGGATCTATACATAAGCCACTCTTTAAATGTTTGCTATCTTTTATTTGCATGTATGAAAGCTCTCTGATCAGTAGTGAT 
AAGGTGTTTGTGTAAACACATATATGTTCCCATAGATATGTGTATATATGCGTGCAGATTTCTGTGCATACATGTGTCCAGGCCAG 
AGGTTGACACCAAGTGTCTTTTTTGATAGGTTTCCACATTAAAAAATGTAGTTGTATGACTACCACTCATAAGGTACTATAAGATA 
40 TATGTTGAAATAAACTCTTTCCTCTCAAAGAAAAAAAAAACACTAGTTGTAATTGTGTATGCATGTGTACATGTGCTTGTGTGCAC 

TCTTGGAGGTAAGAGGACACCGTTCCAGAATCAGTTCTTTCCTTCTACCGTGGGCTCTGGGGATCAAACTCCTTTTTAACTGCCTA 
GTCATCTTGCTGGCCATCCAGCTTATATTTTGAAATAGGGTCTCATG7VAAGCTGGAGTTTGCCCATTNNNNNNNNNNNNNNNNNNN 
NCCAGTGAGCTCGAGGGTGTACCTGTCTCTCCCTCTCCAGTGCTGGGGTTACACAATGGAGCTGCTGTGGGTGCGTGGAGATCAAA 

45 AGTCTCAGACATGCTACATTGCACACACACACACACACACACACACACACACACACAGGATCCAGCTCTAGCTCTTGTATAGACCG 

TTTCTGAATCCrTGAATGGGCAGCTCACGGAAAAAGCAAACTTTGGAGTTTTGGTAGTTTAGCCAAGAAGTGAGTATGTGAAAGGT 
GATACCCACTAGCGATTCTTCAGGTGAAATGTTCTTTGTTGTTGTTATTAAATAATAAAATAATGTACTTGTGCTAGTTCAACCAC 
TTTTGAACTTTAGTTACTATTTTGCAATTTCTTCTCTTGCATGGACATGCTGTAAGGGGACrTCTGTTAACTTGATCTACTTTCCC 
AACCACATATACTCTGCAGCTCTAGCTTGCATCAGTGCAACCTATAGCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAAAA 
50 GAATAGAAGCAACAGGATATGTACAGATAGAAGCAATTCTAACCCTTGAATGCTTTCAAGGGCTTAACATGCAAATAGGACCATTC 

TTAAGTCATAGCAATGGGGAACTGTTTTTAAATTAAACTCCAATGGAATTCTAAGACATCTAAGACTTGTATTTTGTAGCAGTCCC 
AAGGTTTAACATTTGACTAAAATCTTAGCAACTGAAGCAATCCTCTAGGTATAAATTGGAGAGCTATTGCAAAGCTGTCAAAAAGG 
AAACATCTTGACAACTGTCTGGCAGGCTTGAGTTTTGGATGAAGCAACCACTTTTTATCTTGCCTCCAACAGCATCTGATACCTTG 
TGCAACATAGTTGCTAAGTTTCTTCTTCCTTTCTTCTCTCCATCCTTATTTCTACACACCCCCTTCCCCAGACACAGAACCACACT 
55 TGCAGCTACCCCGGGTGGCACAGCACCTCCATTGTGGACCAGACCAGACCTCATGGGGATAGTGCACCTGTTTCCTGTTTGGGAGA 

ACACCATGCCACCCCATCTCTGCCTGCAGATCCCGGCTCCCTACCTGAAGAAAGTGCCTCACCAGCAAGGTGCATGATCGTCCACC 
AGGGCACCATTCTGGACAATGTT AAG AACCTCTTAG AATTTG CAG AAACACTCCAG TTTAT AG ATTCTGT AAG TAG AATTG CT AAG 
GCACGTTGATGTTTCTGGAAGAGGAATTGAGAATTGGTATAGCATAAATCATTGCCATTTTCTATAGCAAATACGGTTTGGTCCTA 
CATTCATGTAAAGTGAAAGACTTAGCTTTTACGATTCCACTTCTCTCAGTGGTCTTGATTTTGTAGGCTACCCACCCAAAATTGTT 
60 TGCCTTCCAGGTGTGAATTAATGAAGTTCTGACTTACCACAAAGGGCTCAGAATGAGAGCTGTGTCTGAACTATTTTAACAAATTT 

CTTATATATTTTGCTTACTTCTTTGTGATTCTCTAGAAAATTTCTTTGTTGTTTTGGTTTTGCTTGCTTTTTGTTTTGTTTTGTCT 
GTTTTGGGACAGCACATTTGGACTTACGTTTCCTCGTAACCTTAAGCTTTCAGTTCAAGGGTGGGGCATATAGATCTCTCTACAGC 
ATACTGTAAATTGATTGACAATCATAGTAACACCAAAATAAACCATCTTGAACCATCTTGAGTGAAACAAATTTGAGTTCAGCAGT 
CACTCAGTTCATTTTCTTGGTCTCCTAATTGGTTAAAAAGCACTTATTCCCTTCACACGGGACAGGGCCAGCTATTGCCATAATGT 
65 ATCATCTAGAAATGTTTTCTGTTTGCTTTAAATTGCATGCAAAAGAGAGTGCCTGAGCTCTCCACAGCAGATGTGCAAGACAACCC 

ATGCACCGCTGTAATCCCTGAGCTAGAAAGCAGGCAGGCAGGCAGGCAGGCCCAGCGTTTTCGTCCATTGCTCTTTCAGTGCTGTG 
TTTGGGTGATGGTGGCGCTGTCACTTGCATACCATCTCAGAAGCTCTGTGCCTCCCACGTTGTTTCAGGATTCTTCGTGGTGTGAT 
CTCAGCAGTTTTGAATTCTCTGAAGAAGCGGCAGCTTTTTCACCTAGCCAGCAGCCCACAGGCAAAGCCTTCCAGCTTCAGCAAAG 
AGAGGGCCATGGGACTAGATCTGCAGGAGAGCCTAGCCTGAGGGTGACCAGGCGAGTGCTGAGCGAGGCATCCCTCGGCCCAGACT 
7 0 CACCCCAAGCGAGGCACAGCAAGGTTCCGCTGGTCGTCCTACGAAAAAGGCGGGGCCAGGCCAGCCCCCTAGCCGOTGGAGAGCCT 

AGCCCCTCCCTCTTTGCTGACGTCATCAGCTCAACTCTCAAGCGTTCCCCTGTCAAAAGCCTACCCTTCTCTCCCTCGCAGGTAGA 
GCACAATTTCTGCACAGCTGTTACTAATTTTCAGCATACACCCGAGCCTTAATAATTAGAAACTAATCTAAATTTGAACAAATGAC 
TAATGACTGCCGTCCTGGCAGATTTAATTCCGCGTTCAATCTCACTGGGGTAGAGGTGGCTAGCTTCCTGGCATTTGGGCTGACAC 
ACTGGTGATTTTGTCGCATCTCTTTCTCTCGAAGTCTTGGTGTTTTGGAAAATGGACAGAAAGTTGCATGGGATGTGTTTCCATTT 
75 CCCTTTTCACTACATTTCCCTTTTTCCGTCCCTCCCCTCTTCTCCCTTGTCATCCTTGCCTCTTCACATTTTAACACGATGTCTGC 
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CTCTTTGTTCATTGACTACTAAGTGATTTACTGACCCTGGGGAGGAGGGAACCAAATTATGATTACATAACATTTGGATTACAACT 
AG AAAATG AACCACT ATGCC C CTTTTCTAAGTGAGG ATGTTT ACTG AG ATG ATG AAAAAG AGATG CTT CTG CAAAATAATTTAACA 
TTTTCAACACTGGGTCTTTTAAATTCTGCTATGGGATTTTGCTAAGGTACCGTTTTCCAAAGAATACCCTTACTTCATATAGTGTT 

cttaaggtatataacactataatgcttagcagagccacgtgctttccaaattataattaagagacaatttggctccttaaattttt 
5 ttcccaattatatccgttgaagatttggtactttgttttactttacttcattttagtagtagtagtaatagtagtagtagtagtag 

tagtagtagtagtagtattgtggttcttagaatctaacctggagcctcatgtgtgctagggaagtgccctaccactgagctataca 
tatttctggacttgtttttaaaagaactttaagtatagacaaatgatccccccattccccaaaacaattggtctccaccccccacc 

CACCCCCATATTTTCCTAAACCGTGTTTTGTGAAATCATTTCTGCAAGATAGATGTCTCAGGGAAAArGATCTAGGTAGACATAAA 

cgtttgggaaatgctaactcgggctttaaacggcttctttaccagagggtccttcaggcttggcgtttgtttggattttttattct 
10 ttaatttttcagaatgcagacagtcttttattctgctcagcttgccttatgctcctgagttcaagaggcgccctggcttctgagtg 

actgactgcaggcagcagccactgctcctggcttccctgagagcgttgagtgtgctcatcagtctacccaagagataagatccatt 
gcctttcccaaacctgtgttaccctgggagcgtcaggatgctgagagacaaaccttcttactggataatttcccacatcacgcaaa 
ccttacacaacaacagtctgagttattagaccattaaaccgagaaaaccaaatatgaaagaaaaagaagataacctttttaatgtt 
gatcaagagcacatatcattctcttaagtgacaaatgtcatttacagagaagattttctttgaattttgcaaggtttgaagctttg 
1 5 ACCCTTTAGATGTTCTTTCTTATAAATCTCTGAACCTTGCCTAATCAGGTGGAATAAATCAATATCCTTGCCAACACTGAAAGATT 

gttaacgttgtcgtagttggggttgtgagtcagtagaggacacttgcctgccatctgggtttggcttcaaactgcatgatcacaga 

CTCATTATTTAATCAGTTTTTCTTTCTTTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCTTCCTT 
CCTCCCTCTCTCCCCCCTCCCTCCCTCCTTCCCTCCCTTCCTTTCTTCTCTCCCTTCCTTTCTTTCTTCCATGTTTAGTTCTTGAA 
cacttccagcaaccatgaaagctcgggcttagatgcacctaccttaccctccactcctctcattggtcacaaactgacaccatgtc 
2 0 gagaccagactgtgaaaacccagaaggaaaattccatgtaagtcttagttcaataagaaaaatgtttattttatttatttatatta 

attaaaatgtctgacccccccttgtatgtatataatgcattcactgtatgtatcctatgcattctcataatggatacatcccaagt 
aagttacaaccaaccagggaagaaagtagagaataattaccttctgtagtacattctgatgtcttatgtgcatgcacagggagttt 
ctgtaccattccccaccccccaccggccaggtttttctttccactgtttttcaatatccttactaaaaacaaacaaaagagactga 
agcattcagaataaaattgagaatggttcatagtttatattttttaatcttattttttctttttgtaacaaatacattaggatctt 

2 5 tttgcatactcacaggaatgaaaatgtatgtatgtatgcatgtatgtatgtatatatgtatttcaaaagccaggggtgattaagta 

attgaaaagaaatacattcttattacttccaaataaaaacaaagttttagacatagcgtgttttggccccgtttgagggagcaggt 

gagactggtttacaaatgatcccagatatcacggtgctagtcaccattatacagatccaaggccattacctatgcctcaggctcat 

tctcaaaaggtgggaactacttcagagctcttagtctcagggcacgatagtttgaagtatttgtagatctgcaatctggtttaatt 

cagatctacaatccctcaatgaatgcatttggctaatcagcattgcccttccttgtccgttgcagcctcttagtgtccacgctgac 

3 0 GGCGTCATACGGGATACATGTCTTTTTATTCrCTGCTTCTTCTCTTCTTTAGCTTTAGAACTCCAGCTATCAAAAGGTCAATCCTC 

GAAAGCTCTCCTCGAACTCCCACACCATTCAAACATGCCCTTGCAGCTCAAGAAATTAAATACGGTCCCCTGAAGATGCTAGTAAG 

TTCAAGAAAGGTCCTTAGATTTAGTGGGCTTAGGAGTGTAGACAAGTTTCCTCTGATCTGGAAATATCCACTCTTCCCTTAGCCTC 

agaccccctcccatgcagtggaggacctacaagatgtgattaagcgggaatcggatgaatctggaattgttgctgagtttcaagag 

AGTGGACCACCGTTACTGAAAAAAATCAAGCAGGAGGTAGGTCGCCCTCGCTGCTTTGTGCACTTTGAACTGTTTGACATCACTGC 

3 5 TAAGGAACAGTAACACTTGTCATGCAAGACTTTTGTGCAAGCAAGTTGAAAGGCACTGTCATAATGAGGACTTCAACCTTCCATTT 

GGAAAGTGACTTCCATCAACTTCTTTAGGCAGAAAAGATGCTAGAGAGGGGTAAAGGGAAGAGGGGGCAGCGGGCTTATACTCTTC 
TTT CAAAATTTATTGACAACAT AGT ATT AAT C GC AC ATATGCAAAG AG AAAG ACTC CCAACCCAAATCATG AC C ACATTAATTAGA 
GCAAGCTTTTTTGTGTGCACAGGCTACTTCTCTGTAAGTCAAGAGATTAGCATTGGACATGGGGAAAATAAGGGTTTTTGTAGTTC 
AGGAGTAGAGGGTTTCCAAATGGGGGTTTTGGTAGGCAAAAAGCCAGGGCTACAGGAGCCAAACATAAGCATCACAAATTGTTCGG 

4 0 AACAACCTCGTAGAACAAAAGCATAGTTAACAGGTGGTCATGACAAGGTGATCATAACAACCTTTGAAACACAGACATCATTGCCA 

TGTCCTGGAACAGGCAGTACAGAGCCATTTGTAATTGAGGTTTCAGATGGGGCATAGCCCAATGCTTGAGAAACAGAGGTTTAATC 
ATAAACAGGAATGGATCTAATTGGTCTTTACTTTAAGATGGCTTTCAAGCCTAAGATGGAGGCAGGTGAATGGGCAAGAGGATGGA 
TAGACAAGCAGTCAACAGAGAAACAGATTCCAGATTCATTCCTGTTGTCTTTCTAAGGACTAAGAAATAGTTTATTATAAGAGTGA 
CCATGCCCAGAGAATGTAGATTCAAGTTACCCTGAGTGGTATGACCCGTTAGAGAACAGGAGTTTGCAAGCACAAGAGAATGAAAT 
4 5 TTTAGCCATCAAGAATCAGTGTTAACTCACTAGGGAGAGGCACTTGCAAGGAGGGTGAACTTCCTTTCATGACGACTTTATTTTTG 

CAAGAATAGGTAGCAATTTACACCTGAGAGTAAAGGTCTCCAGAAAGTCTTTCTTCCATACACAGCACTTCCTGTTTGCTTTTAGG 
TGGAGTCGCCAACTGAGAAATCGGGAAACTTCTTCTGCTCAAACCACTGGGCAGAGAACAGCCTGAGCACCCAGCTGTTCTCGCAG 
GCGTCTCCTGTGGCAGATGCCCCAGTAAGTATCAGGCGGATCTCGGACTCTTCTGTGATCACGTGGCCACAGCGTCCCGCGTGTGG 
CATGTGGGACCCCATG CCTTCAGCACT CACTCTTAGAGCAC CTG CTTCCT AAGTATTCACAG CC ACATG ATTCTTTTTGCATTTG C 
50 ATTATTTGTCTTCTAAGTGCTGTGTTTCCTCCTAGTTAAGCAGTATGTTGTGTGGTTCCATGTGGTATCTAGCATAGAGTCAATCA 

TGGTGTGTACCAAATATTTGGCATGCTAGGAGCCTAGTCAAGGGGTCCTTATGGAGCCACAGGAGAATGGCCCACAGGCCAGATTC 
TCACGTTCCACAATTATAATGGCATGGTATTTGCATATAACTCATTGGGTCCTCCTGTATACTTTACATTAGCTTTAGATTAACTC 
AACTCTCACATTGTATAAATGTTGTGTTAACAGCACTTCACCGTCTTAGTGTTTTGACCGTGAATCCGGATGCAAAGTGGAAACTC 
TGTCACCTTGCTCTGGTTGTCACAGTCTAACAGTCTGTGGATAGCGTCTCCTACATCTTATGGAAAACCAGAGCTAGTGAAAATTG 

55 tgaatacttactcagtgtgttaactgttaattatcatttcagggactttagatgaattaattcctgtagtcctcaaaataacattg 

taacattttcactttcattaaagcaactgcaagttgggtaacttagtgatttggttgctcaatattatatacttaacttagtgctg 

CTG CATT AGAACTTTG AAAGTCAG CTCAT AAATACCACG CTTTCACCATTTGTAGTTGATGTTGC CGTAGATTTG TAGACGTCAAA 
CACTTCTGTGCCGATATATACAACATAAGATGACTCATTAGCACATCTCTTAGTTAGAAGAATGGATTGGTAAATTCATTTAGTAG 
ATAGCTAGGACATGCCACATGCTTAGAATTAAGCGGTGCCCTACAGTGTTTTCACCATTTTGGTGATGTTTGCAGCAGAGAGATGA 
60 GAGGCCTGTGTAGAGTTGGCTCCTTTCAGCTCCCAGAGAAGGTTAATTTCTGGTGGATACTTGCTAATGTGTGGCATTTCACAGTA 

ATCTCTCTAGAGTTAGGTCTGTATTCGCTCTTGTATTATCCTGCCTCACTTAAATGATTCCTTTCCCTTTAGAATATTCTTACAAG 
CTCTGTTTTAATGACACCTGTATCAGAAGATGAAGACAATGTCCTCAAAGCCTTTACCGTACCTAAGAACAGGCCCCTGGTGGGTC 

atacataaaggaatgatactttaagacaatgtcttgatgtctagaagtgagcctatggtgttttgttactaatcatgtgagacact 
65 ggaaattcttgttcagtcgggggcccccaaacatgatgaagtgaaacatttttttaactgtaactgagactgagatcatgtgttgc 

cctaggctgtgacagtatctccttctgcttttaaacaatctttaaaatatgtatctgtgtagttttttttcagaatgtaattatgt 

ATGCTTTATCATTAAGCAACCAAGGCCTCAGAGACTAAATTTCTAATAAAATGGGAAATTAGCTAGAAAATAATTGCAATGCCTTT 

gactctcagaacaaaagggcagccctcagtgttggtggaccatctgccgtcaagttttaatatcaaaagagatttcccttgcaact 
ctgaggtagatgtgtattgatgaaatacaacaaattccaaattaatcctgagccaagtgtaaataagaatgcaaatttgttccctc 
70 aaattagttgaagcagttcccaacattaaatagcgtagcacctggccagctgcacttctcttccctctgttcccccattgttactc 

aggggggaaactctaccaagcagagaatagcctggctagaagtaaaaagtactatttgatgctgtatgcttaaaggcaatgtaaaa 
gatagtagcctttgagagctggcctctctgtttatagggccgtcttgccactgatattctgtctaccccaagttgtgagaatctta 
aagtctaaccttgtattatttgctatcatttaaaatgtctttgttaattctttgaggatttcatgcattgtgttttgatgacattc 
atctccaagtcctttccttaactcttcggacacccctggtctcctacttcttgtcttcttcgtcgttgttttgttcaataacctac 
75 tgacctaatttgtgctacccataatactcgaagcaactcactgtagtaagctcagcctgccaggagtctcacactcttaaagaaaa 
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ctgactcaccctcccccagaagccaccaactgtccataggtctgcagttgagggtaagggtttataaacccctcccacatcatcgt 
tgattggtcttgtgtaggctctgtgagtttgtgaatgccgtggtcctgtcatgcccagaagacactgattttcttcatacttccgc 
agtctctgacccttagaaccttctatccctcttctaagtgttggagagagctgtgatatggatattacatggtggctgaggacttc 
TCAGTCACGTGTTCTCTA rGTTTAATAACCTATTGACTACAGCAGTGAGTTTCTGCTTTAGCCATCATCCAGTAAACCGAGAAGAG 
5 TATCTGATGAGGTCTAAGAGCTTCACTAATATACAGGTGAAGAGATAGGAATTTAGAAGATAGATTAGTATTGTTCCCATTTAGCA 

AAGTAACAGTAGTAGATTTACATATGGGGCCTATGAACTGCCTAGCCATGGGTTCTTGGCCAAATTTGCAGGCATATGCTAACTCC 
TATGAAGCAAGTCTTAAGTTTAAGAAGAAAACGGTTGGTTGCCTCTCTGACGTTTGTGCCACCGTTGCTGCCATGGGCATATCTTG 
TCACGGGGGTCATTATTGAGGTTCACAGTGTTCACAACTGGGTAAAACTGATTGGAGCTCTCTGCCCTGTCAGCAGCCTTGCATGA 
TGTCTTCTGGTATTGTGAAAACTAGCAAGGATGGAGGACTCTTCCTGGTCAGTATGAATCCAGAGAGGCAAACATACCATGTAGAT 
10 TTTATTGCTGAATCTTTGTATTTGTGTGTTTAATTTGGATGGTCGGTATAATCGAGGAATCTGGAAAGGGTTCATTGGTGGGGAAA 

GGGAAGAAAAGATCTTAAGGAGGGGAATGGTTAAACAAAGAGGAGAAAATGGGGAATAATGGAAGGGAGGCTTAAGTGTGGGGGAT 
GAGAGGATAGACTAGAGGATGGGTTAGGAGACAGACAACTAACACTGAGAATATTTGGAAAAGCCACTTGGAATCCCACTATTTTA 
TAAACTGTATAATAATGTATCCTTTAATTCATCCTACAAAGGGGAGTATGCTTATTTTAGAAGCTATAGAATAAAAAGCCCAGTGC 
TAGGTTCAGGGTACCTCTCCACTAGTTGTTGGTCAGAGGTGTCCTAGGAACCCTGAAACAATACAGGCTACTGCCATTGCTCATGG 
15 TATTAAGACTCTGTTGCTGAAGACACCACATGCTTCAGTCACAAGACATGGAGAAGTCAACTTGGTATTTGCTGTCACCTTTTAGG 

ACAACTGGATGAACTGTAGGCATGGTTATTTCTTAACTCAGTTGGATTGGGTCCCTGTAGCTTTCCTCAGGTACATGAACTGCTCT 
GATGAAAGGTGGGTGGGCAGGAGTACGGAAGAGGAAGACCAATACACCAAGTCAGCTCTTAGGGCAGTCAGCCTTCTCTTGCCCTA 
TGTAGAGAGAACTCAGAATACCTCAAAGATATGGAAGGTAAAGAAGAAAGCACACTTCACCCAGGTCTAGTGGGATACAGGAAGGG 
GATTCAAAGGATGTCAGAGCAAAGGTAGCTATTTAATACAGTACTGATCCTTGGTGGAGAGGAAACACCTTGCTTTTTAATTGGCC 
20 CTTTGGTTTCCAAAGCATAGAATTTGACTAATGCTGTTTGTATGTTAAGCTACATAAGTTTCATGCATATTTTATAACCTAGCCCG 

atattcagcctatgtttattgaagtataaagtgtagcctgacatgaggttgcatgtctttaatctcagcattttggaagcagaggc 

AGGCAGATTTCTGGGTTTGAGGCCAGCCTGGTGTACATAGAGTTCTATATACCAGCACAGGTACATAGTGAGAACATGTCTTTAAA 

aataagacgagaaaggaaggaagagaggtaaagaagaaagaaagaacattcagaacgtcagagtaagcgtgtgagtgtatttggtg 

GCAGTAATCATTTCATATATTGAAAACTCATGACTGTGCACCTAAAATGGAATCCTATCAGTTTCCAGCTTTACCATGCAGTGGTT 
25 TAGGCCTAACTATTCAGAGCTGAACATGGGCTAGCACTATTTTGCTATATTCTTCCTTACCTGTGAGGGTATAGTTTTTTTCCCCT 

ccccacagtggtacctgaattgtggctgatatcaaacattacatatatgatgcttttacatatctatcataaagtctaatctatag 

ACTAGGCAGTAATGAGATACAGAAGTATGATAATAAACTGTAATATAAAGCATCCTAATCCTATGAGTTGTTTATTTCTGCATCTT 
CTGACTGCATTTGCCCCAGGTAACTGCACTACAAAATGCTGAGACTGGTGCACAGGGAGATCCACTGTTTTTTCCTGTACTGGGAG 
CTTTGTTTGTTGAAGCATAATGCCATTTCTAGTGTTTCCACCAATACTTCAATTGGATCTGATTAGGCAGATCTTCCATATGTGGT 
30 ATTGGTGAGCATACTGTTCATTTATTAAATAGTCTAACTTGGATACTTTCTTTCCCTTTTACTATGAAATAAATATCTGACAAAAG 

CAAATTAAGGAAGGAAGGGCTTGTGTTGGCTTGTACGTCGTTGGAGGGTGCCAGCCATCATGGCGGCAGGAGCTTGAGGCAGGCAG 
CGGTCACATCTCCCCCAGGCAGGAAGCACAGAGCAATCGACACTACTGTTCAGTTTGCTTCCCCCTTTTTATGCAATCCAGGACCC 
CAGTGCAGAGAACAGCACTGCGGTGTTTAGAGTATGTAGTCCCAGTTCAATTAACTAGTCACGATAATCCCTTACACATACTCCCA 
AAGGCTTGCCCCTGGAAGTGACTCTATTTTGTCAAGTTGCCGGTCACTATCAGCCTTCTCACTGAATAAAGAACATTTCATAGAAT 
35 CTAAAACTTTTCTCATTTGTACTTTT AAGATAAATTAAATTTT CAATGGATCTTT AGCCAAAC CATTTGG ATATTCT TG AC ACT GC 

ATAGTTTTTCGTTATTTTGGTTTTATTTTCTTGAAATGAGCTCTTACTATATTGTGTAGCCCAAGCTATCCCCAAATTTGGGACAA 
TCCTTCTGCCTTGGCCTTCTGAGCTTTGGGATTGCAAATTGAAATTCACTGTGCCTAGCTTTTACCTAAAACAACAAAGCACTATT 
CCCCAAATATTTTACAAGTTGACTGTTTTATAAAATACAAAATATTTGCCACTTTTCTAGTGTAATAAATTGCAAATGTAATTAAA 
AC CAG T TTT AATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIW 
40 NNNNNNNNNNNNNNNN>n^NNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnjh^nnnnnnnnnnnnnnnnnnnn^^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

45 NNNNNNNNT'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnkT'JNNnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAGTTTCCTTTACAGGGTAAGAAACATGCTTTATGCTAATAAA 
CATTTCTACTGCCAGATTCAAACCCATGCTCTTGCTCTTAGCCGCCTGAGCTTCATTTTCTTTTACGTTATCATTCCTTTTTAGTC 
CTGTTTGAAACATGAGTGCAAGCGCTGTGTTTATATGCGTTCTTTACTCATGCACTCTCCTCTGGATTGTTTTGTAACCACAGAAT 
5 5 GACAGCCTTAAATTTTAATTTCCTGACTTGGTTTGTCAAAGCCTTACTCTTAAAAAAAACAACAACAACAACAAAAAAACCAATGA 

GTTTGAAAACATTTCTTCAGTCTTTAATACTTCAGCCCATCCTCAGAAGTTCCAGAATTTTACAGGACTGTTAGCAGAAATTGCGG 
CTCTCTTCCCTCCTCTGTTCTGTGTAATTCAGCCGGTAATTGTCTGCATTTCACTCGTCTGTAAGTGTTCATACTTTTCCAACAAC 
ACCCTTTCCTTGTGACTGATGTTGCTCCGAAGTGACATGAGTTCTCACATGGGCATCAGAGCCTGGGCTCTGCTCTGGGCTCCTTC 
TCATCCTATTTGGAGGACTTGATTAAATGGAGCAAATGAAATGAATTAAGTTACTCTTGTCTACAGTTAAGGACCGTGATGTGTCC 
60 TTCCCTGGTCTCTTAAGATTGCTGTAAAGATCATATGGATCGGATGATTCCAAGATGGCAGCACATAAGCCAGCCTGCTCCCATGA 

TATTTATTATCAGAGAAAAACTGCATGCAGCCTCTGTCCTGTCAAAGAAATGCAGCTGAGCTGGCAGAGTGCTAGCACAGCATGCA 
TGAAGCCCTGGGTTTAATCCAGCACCAGGTGTAGTAATGTAAATCTATAATCCCAGTCCTCTGGAAGATCAGGAGTTCACCTGTAA 
CTACATAGTAACTTTAAACATAGTCTTGGTTATATAATGAAAAAATCTAAATATAGCTTAAAAATCTTAATACAGTAGTTAAAGAG 

caagtaagtaggtctccctattgccaggacttcttgtattatgttaataacgtctacaattcctattccaccttgcagaaccaggt 
65 CAGTGGGTCACTAAAAGAAATAGCTGAGCAGATCAGGTAGTCAGGGCTCCTACTACAGCAGAGATGAAGCAGGTGACGGGCGGCCT 

GGGTTTCTTTTCTTTCCTGCTGTTGTGTGGGTAGCAGGAAGATGGCCGCAGATACAGAGTGCATTCTGAGTGTCTGTCTGTCTGTC 
TACTGTGCTGCCGGGTTTAACTCCAGGGTGTCTTCGCAATTGTTGCTATTCTCTCTGGTCACTATTTTTCCACCCATGTCACTCTC 
AGAAGTGTTTCAGTGACCAGCATTCAATTAGTGATATAGATTAAGTAAGCTTTCTGTGTGTATCTCTGGGATGGAATTTCTCTGAT 

gagctgagtcggtctgccctgcccaagttgttccaagacagtaactcttcatacactttgtttgatgatatttaaaacaaacgtgg 
70 agatagaagttgccttgggtaggtcagaaaaggtaaattgcttcagagagacttgacagttgtctgactactgataatcaagcact 

aggggatgtccgaggaaggagctgttcttcctaaaacttgggtaccccaagctatagaatgtaagttattgaggtgtctataaaca 
tgttagaatgaacacttctagagacatctggataaaagcccatatctgcgaaagatccctgtgctctacccattgttaattcagcc 
tggacacagaggcactaatgggtagggggcatcctgcagtaatgagtaaggggcatcctacactagtgggtagggggcatcctgca 
ctaatgagtagtggggcatcctatactaatgggtaggggggcatcctgtactaatgggtaaggggcatcctgcactagtgggtagg 
75 gggcatcctgcactaatgggtagggggcatcctgcactaatgggtagagggcatcccgccaccacctacattgtccatcccttcag 
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TTAGGAACCCTGAAGTTGTAAGTArrTCATTGTGCTGCCACAGGTATTCACTAGTGAGGAAGTTTGCTACCCATTGATCTCACTGT 
AGCAACCTCTTGATACAATGAAGATTTTCTGTGGTATCCTTTATGAATGCCGTTTTACGCAGATGTCCCTGTGGGAAGGAATTCTG 
ACTTTCAGAATCTCATTAAGGATGAGATGAGTAGTATTTTTGTTTGGATGAATTAAATAGAATCGGAGAATTCTTACTCTGGATTC 
cttagacactatcaatccatatatattagtttttttaaaagtaatataaatatcaataagatagtaattatatgttataataataa 
5 aatattaaataaataataaaatatatattagattcatctcgctgtcttattacatcttcacattgtaaaatagaatttcccaggcg 

ccttgacctcagcagatactgtgtggctttatgaatgtaataatacagttattcagcatgaggggagcccacgggaaatgttgcaa 
taatctagttctgtcagaaaaccacctgtgggcgtggtctcggctcctttcatttattgggcttttgcaaagggtctggatgtttt 
tttttcaaagtgctttaacaggatatcccagttaaagttttgacagactgtttatagctcacgtctgcccagcggcaatgaaagat 
gcattacaggataagcaaggtgactctcctggccgccacaggaggatgtagggtaggattctattaacatttaaatgaattcagac 
10 aggctgacatctacagaacactgggtttagaagcagcaagaattcacatgcagaagctgctgcgcctaactgctctcttaaagtaa 

acagaaatgcaggagttgaaaacagaaacacacagaaattgaggtgacagcattcaaaaatagcccttaacagaaagacacctaat 
cctggtttgtcacagctatcatgttcttgagaagttgctgtggggtccccagttcaagatcctaaggaaaaaggaagctgaccttg 

tccctccctctttctgtgtatgtgtttgggagaagcacacagatggtatgttgcagacagaggacaaccttggatagtgttcctca 
15 gagtctgtccatcccaccctaccatctcttttgagacactccctgaaactcatcaaatacctaagtaggctaggctggctggctag 

tgagccctagggatccacctgcccctgccttcttagtgctaggattccaagtgcacactaccgtgccaatcccaccccccttttaa 
aaaacacagtttctggaaatccagcccaggttcttcctcactgaagagtaaaccctttactccccgggccatccccctcgcttgaa 
ccatagtgcccgcctacctgaccttgctctccattctcgccattggtatgtgttctgttcagcttattacattctctgtgatgtac 
ctactgtgtgccctcctagctcccaaagccgcttagctcatgcgagctgcctttctgcccacagtgattccacacacgctagctta 
2 0 ctgcaccctatcgtgtgcacaccaagaactgcgtgttctgacctctccctagccctaggctctgaggctctgacctagcgctaggc 

tccggcttagcacacgtgctgaggagtctgggtattttcattattgtgaatttgatctttagacattctcttttgtaggagaacct 
gattatttgaaaagtccccacaaagtactcatgagaactatatagtacattctttatatattgattctatcttaaatatctagtcc 
tggaggaaagacaaaatatcactccagggatgatcaacctggagatttatcaaagtcacaattcttttcaaattgataagttgata 
tgattctctgaacaggcatggacagttaagagtcatctaacataccatacagcaaaggacggctcagtgtgtggccatcagcagga 

2 5 gcaaacataacttatattgtggtggaagcttaagaaacttaatttgcatacaggaattttattctgtattaaatcaggccaagtag 

aaaatttcttttttttagtaggaaaagctcttagaaaaaaatagaaataagccttttttgtttcaatatgttttttccttcattct 
tcctcctccattcttttgaagatacatgtttttggtaatacacatacatatatatatgtgtgtgtgtgtgtgtgtgtgtatgtata 
tatatatatacatatatgtgtatatatatggtgtaattttaaatctacatgcacagtatcattaggttaagttatacagtagcctc 
ctcacttagtcagtgtttctaagcactacatatgcttctctgtagaggatacaccatttgatttgttgtctcgttttttgtttggt 
30 ttggtttggtttttttgagacagggtttctctgtgcagccctggctgtcctggaactcactctgaagaccaggctggcctcgaact 

cagaaatccgcctgcctctgcctcccgagtgctgggattaaaggcgtgcaccactactgcccggctctgatttgttgtctcttaac 
tgctcattattatatgtcatattttgctgcaaggattacaggccctaactcagtaattaaattgtattagtttaggtgatatagtg 
tgtctgtttgatttctgtgctgcactggaaaaccttcgctcctgcaagttagcaggcagtaacactcaagcagaggcgctgggcgg 
actgaaaccctgcgcagagccatgtgtgttcggtctgtgcatttggatccagggaaatactcattttacagcacttctcagtcttc 

3 5 ctaatctgcaaccgtttaatactactactgttttgaattgtaaagtatgaatctgtgttttcccatagtcttaggtgactccctca 

accctcccccacaccctcaaaggagttgcaatccacaagttgagaacagctggtttagaaccatttcaaaggatgttgtaactaag 
cttattgttaggaaaaatatcaaatgtgactttgtgttcagaagtcaacctgggatggctgccatcttggttgcagcctgtctgtg 
acatgctgtcccttggaatgctgtaggacgattcagtggctatggagtatgtcaagctgcacctgattgtttcgagcacacttgtg 
cacttggctgtgactgagaggcagccaggcaagctaagaggctgtgactcagggaagtcagaacacagcgcgctgcaaactgaaag 
40 tcactggaactttagtgtagtcactgaggggggtggcggggagatcaggacctcagcaccatgtccagcagtgttccttcaaggtt 

gccatagttactcaccaacaagcatgcctcttctcactccacccccacccccacccccatggttctgtctgtactggaaggtcctg 
gtgataaacccctgaatttcctatgcacatccctgctacgttcctcataagaggtcttagaggtatgggctgctgaatcccacctc 
attcagattactgtcccctcgttccttagtgatctagtcttgagtgtgttgctcatgtgctgtcttctatgttaacttcctgctgt 
gtgacctatgtggggtgctacagaggtggccacaccatgggtgttctgtgtgagagtttaagtgtgacaggatcacagcagtgcag 

4 5 tgtaagggccgttccatgatgccttgcaaccactacatcctttgtttctccatagtctttctcaccaacactgttcaaaccgaaac 

TCCCCACCCTCACTATCCTTTCCCTCCGGCCGTTCTTAAACAGCGTTCTCAGCGTCCTGTGTCCTGTTCTCTTGCATGTGGCACTG 
CAAACCGCCACGCGCCGGGGTTTTTTTTTTGCAGGGTATAAAAGCACATGTGTGTTTTATCTCTCAAAAGACGCTTGAGGTTCTGG 
AGAGCAAAAGCTTCAATGTTGGAGACAAAGCTATGTAGCCCATGTTGGCCTTCAATTCACTAAGTCTCAACATTCCCTTCCTAGTG 
TTCTTGCTTTTTGTTCTTTAAAAAATAATTTATTTATCTACTTTATGTGCATTGGTGTTTTGCTTGCATGTATTTTCTGTGTGAAG 
50 GTGTCAGATCTCCTGGAACTGGAGTTACAGACAGTTTTGAGTTGCCATGTGGGTGCTGGGAATTGAACATGGGTCCTCTGGAAGAG 

CAGCCAATCAGCGCTCTTAAGCACTGAGCCATCTCTCCAGTCCTACTTCTCTACTTTAGAACCACTGTTGTATTTGTGCTATGAAC 
GCTGTAAACCATCCTGAGAATTAAGTGGGACATAAACTGTACATATTCCAGTTTGAGTAGACATGGAGAAACAGCAGGAACCAGGA 
GATACAGTGGGCAGAACACCGTTCAAGCTATTGTGTGTACACCATAGCCTCACTTGGGCAAGTTCTCTCTAAACCTCACCCCTTCA 
TTTACCTGTCCAGCTACGGTGTGTCTGAACCTTTCCTCGTGGTGTGTCTGCACTATGTACATGTGACTATGTGCATAAGACCCAGT 
55 ACTGTCCTGGGTATCTGTATGTTGCTCTTCATTACTTTTATCTTGTGATTTCCAATGTATCCCTTAAAACTACGCTAACGTGGGGC 

TGGAGACATAGCTCAGTCCGCAGACTTCTTCTCTGCCATACATTAAACCCTGACCCAGCACTTGGGGAGTTGAGGCAGCACTTGGG 
GAGTTGAGGCAGGGGAGTCGAAGTCAGCTCAACTACACAGTGAGTTCAAGACCAGTCTGAGATACATAAGGCTCTGTCTAAAAGGA 
GAGGAAAAGGTTAAGCTAATCTAGGAGTTTGGGTTGTAGTTTAATGGTAGAGCATTTGCCTAGAAAGTGTGTGAGGCTCTGGGTTT 
AACCTTCAACGCCGCAAAAAGAAGCTGTGCTGATAGACATACTAATAAAGATAACTTTGAAATGTACATGTGTGCAAATAGATGTA 
60 TGTGTTTTAGATATTTGTATGAATTGTGTGGGTTTTATCAGGTAGTGGTACATTACAGAAATTACGCTGCTTGGCTCAAGGGCTCG 

TCAAGTCCATGGAGTGAGTAAAGGCCTAGGATCTATCTGCCTCAGGTATCTGTAGAGTGATGCCCAGATTCTGTCTCCAACCTTGG 
AAAACTGCCTGCGAGGCAGAAGGCATTCCAAGAACAAGATGTTACATCTTACGAAAGTTCTGAGAGACAAAGGCTTGCTAGCATGG 
ACTGCTTCCCGCCTGGCTGCCCTGCTAGGGTGGGGAAGCCTGGGCCTCCTGGCCTGACCCTAATGTCTCCTTCTCCTCCCTCATTA 
GCCATGCAGTGGTGCCTGGGAGCCAGCATCCTGTGGGAAGACAGAGGACCAGATGACGGCCTCCGGTCCGGCTCGGAAATACGTGA 
65 ACGCGTTCTCAGCTCGAACTCTGGTCATGTGAGACATTTCCAGAAAAGCATTATGGTTTTCAGAACACTTAAAAGrTGACTTTCGA 

CACATGGCTCCTCAGCGTGGAGCGCTCCATGGCTGAGAGAAGAGCCTGATTTTGTTGTGGTACAACAGTTGAGAGCAGCACCAAGT 
GCATTTTTAGTTGCTTGAGATCTCACTTGATTTCACACAACTAAAAAGGATTTTTTTTTTAAAAATAATAATAATGAATAACAGTC 
TTACCTAAATTATTAGGTAATGAATTGTGACCATTTGTTAATATCATAATCAGATTTTTTAAAAAAAATAAAArGATTTATTTGTA 
TTTTAGAGGATACAACAGATCAGTATTTTTGACTGTGGTGAATTTAAAAAAAAAATTTACACAAAGAAATATCCCAGTATTCCATG 
70 TATCTCAGTCACTAAACATACACAGAGAGATTTTTAAAAACCAGGAGAAGCATTATTTTGAATGTTAGCTAAATCCCAAGTAATAC 

ttaatgcaaccctctaggagctcatttgtggctaataatcttggaaatatctttattatactaaaccatttcatgaggagaatttt 
gttgtcagcttgcttgaaaagttattactgtatgaaatagttttattgaaaaaattatatttttattcagtaatttaattttgtaa 
atgccaaatggagaaatgtgttcgctgctatggttttagcctgtagtcatgctgctagctagtgtcagggggcaatagagcttaga 
tggaaaaaagagaaagagactcggtgttagataacggactatgcactagtattccagacttttttatttttatatatatgtacctt 
75 TTCCTTTTGTAATTGGAAAACTTATTTGGGAGAATTTTGCATTTGTTGTACATTTTTGTTTTTTAGGATrmTTTTTTGTTGTTA 
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CCTGAATGTTCATCCGTTTGGGCGTTTTTCTGACTTGGAAGAACATTCTCTGTAGGTTTCTAAGTGTACAGAGCCGGAACTGCCTC 

gtggttcctgggcttcagggaagacaaatatggaagtcaacagccagtttctgccttgagagcatttgcaagaatgctggccttga 

ATTCTGAAATGACAGTGTATCTACTGCCTTGTAGCAAAATAAAGCTATCCTCTTATTTTACATACTTCCTGATGTCTCTCGATTCT 
5 GTGATTTGGGGTGGTGGTTACATATTCGAGGAGATGAGACAAACTCAAAATAATCTTCACTTTAAAAAAAAAATGTGCTTGCCATC 

TAACTTTTTACATGGAGAGTCATCGCCACTTCAGGGAACGAAAAGACAAACCAAGGTAAGTCCACAGAACCGTCACAACGACCGTT 
GGAGGGCTCTTCCAGCCTGTGTCAAACAAGGGCACTGAAGCTCTTTAATTGAAACAATGCACTCTAGAAGTAAATGCTGGTATCTG 
AGTTAGGGAGATGGCTCAGTCTGGAATGTTCTTCTGTCAAGAATATAACCTGAGCCGGGCGTGGTGGCACACGCCTTTAATCCCAG 
CACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGTTACACA 
1 0 GAGAAACCCTGTCTCGAAAAAACAAACAACAAAAAAGAATATAAACCTGAGTCCCCATCTCCAGAAGCCCCACAAAGCCAGACAAG 

GCATCCATGTCTATAGTCCCACCAGACAAGGCGTCCACGTCTATAGTCCCAGTATTCCTGTGGCAAAAAAACGGGAGTTGAAGATG 
AAGATTCTCGGATGCTGGCATGCACCCAGCAAACCCACACAAGAAATGGCAGAGAGCTAAGAGATGCTGTCTCAAGACAAGGTTTG 
AGGGGAGAACTGATAGCCAAGGTTGTTCTCCATAGAGGACATGTGGCATGCATATGCCCCGCCTCCACCATGCACACAGAGGCTCG 
AGAATTTAATCGCATATAGGTAGGCTGTGAGAACTGAAAGGTCATGCTCATGGAAATTAGGAGACTCTGAGAGATGCGATGAGCCC 

15 tggtgatgcaaaggctttctctttctgcttcccagccactctgatgcaaactgctccactttcccatcgtaatgggctgacatctc 

TGAATCTGTCTTTCCACAAGCTGCTTCTATATTTTATCACAGTGAAAAAAAGTAACAAACACAGGTGTTCCAATGTGGTCTATTCA 
GTGTTCAGTATCCCTTGCACAAATACTGATTGATTCTCACAACTCAAATCCAAACTCCAATTTTGAGTTTTCATAAGCATAACATA 
GTTGGTG’TrCATCAAGCCAAGGATATGATAGATCTAATGACTAATCTTCAGAGCTATTTTATAATCCTTGATCCTGGTGAGCAATA 
CATTTTCTGAGTGTTGAGTAGTATAACTGATGAGTAGCTTTTGTCAGAAAATGGAGCCTTGATGACCAGTTAGCTATCTCAGTGAG 
20 TCAAAGTATTAGAGATGATGAATGTGACTAGCAACGAGGAGCCTAAGTGTGTGGTTCAGTGGCAGGGCAAGAGCTGAGCATGTGAA 

TCCCTCTTATAGAGGCTTCGACCCTCTATAAACTCTTACCTATATGTAAATCATAGTTATATGGCAGGCAACTGGGAATGGCTGTT 
TTACTACCCAGATTTTrCTAGTGACTTTCAGGAAGGCAGTGGTCATAGGTTTATAACACAATGCTTTAAAGTATATTGTTCTCTAG 
TTCTGGGTGCTAGAAAGTCCAAGTTCAGTAGGTGGATTTAAAGTCTGGCGAGAGCATACTTCCTGTTTCGTAGAAGATACGATTTT 
GTTGTGTTTTCTGTTTTCACATGACAGAAGGCCCTGGTTTATTTTGTTGATTGGGTGGGTAGGTAAAGTGGGTGGGTGGTTTGGTG 
25 GGTGGGTGGGTGGTTAATTGGGTGGGTGGGTGAATGGTTGTTTGGTTGGTTGTTTGGGTGGGTGGGTGAATAGCTGGTTAATTGGT 

TGGTTGGGTGGGCGGATGGTGGTTATTTGGTTGGGTGGGTGGTTGGGTGGGTGGTTATTTGGTTAGGTGGTTGGGTGGTTGATTGG 
TTGGTTTGGTTATTTGAAACAGGGTCACCTGTAACCCAGGCTGGCCTTGAAGTTGTTATGTAGCTTTGAATGGTCTTGAATCCCTG 
AACTTCTTACTTCCAATTTCCAGGCGCTGGGATTATAGGCATGGGCCAGTATACCCAACTCTTGCTAGTTTACTTTGGTTGTTGGT 
TTTGTTTCATGTTTTAGTGACCCTACTCTCTGTGACACATGTACAAATGCATGGATGTACTATATTTACTACCTAAATGAGAAGCT 
3 0 ATTCCAATGTCACTATAAAGTGG CATGTGAGGAACAGGAGAGACACTG AGAGGACCAATACTGTCCACTG ACCT CATATAGGACTG 

GTAGATGCGAGTGTTGTCANNNNNNNNNNNNNNNNNNNNTTCTGCATCACCAGGGTCCTGTGTTAGGGCCCCCTGCATTGCCTCAT 
CTGATCTGAAGTCTGACAAAATTTGGTTGTAATTCAGACTTTACCATCGTTGTTGACTTCACACAAGTTTGATGTCATCTCTCTAA 
GTTCATTTTACTTATATTGGATATCAAATATAGGTATTATGAAGATGTTGTGAAACAGGAAATCCATTCATGGGTCTCTCTTAAGA 
TTCTGTGGCACCTGTCCGTAAGATGCTTTGCTAGTTCATCTGTGCAAACAAGAACTGTGTGTGCCATTCGGTGATGAGGAATGAAA 
35 GATTTCTGAGGCTCATGTCCCTGCTTGCAAGTTACATGTACTCAAATATAAATATTCCTTCCTAATATTCTCAGTTATTCTACAGT 

AGATAAATTCTTCTTATGTAACATATATGCAAATGACAGCACAGCTTCCCTTCAACCTCTTGGTTTCTAGTGCAGTGTATCTTACA 
CACACTCGTTCTCATCCATTGCCGTTCTCATCCATTGCCGGGGGGTGATATCAGCAGGGATGCAGGGTGGCTAAGTGCTTACTGCA 
TCTACTGTCAAGGAGGGAGGTGACCTGGTTCCCAGCAGTGAGAAGTGAGAGGCGAGGGGCAAGATAGGAGGCTGTGAACTGAGGTT 
TGGACTTTGTCCTTTGCGATATGGGGGGTTATTAAAGGCTTTTAGGTAGAGAAATAAAATGATTAATTTATATCTGATGTATAGAA 
40 ATCCTGTTCAAACTCTTTATTCACATATAGTATAAAATTAATCCTCAGATTAGTAGGGAGAGATGATCAGAGTCCAAATTCCATGC 

CAGTTAACTTATTTTTCATAGCATGTTTCCTGCTGCCTAATTTCAGAAGCATGCATTTTAATCCTAGAAAATCTAACTCGGGGGGG 
AAAAAAAAACCAACTCAACTTTGATCTGTGCTTCATGAAACATCATTTCAAGTGTTATAATCCATAAAGTAGAAATTGACTCAGGA 
AGAAACGATTGCCCAGAACACTTTTCTCCTTTAGAAGTGGGACTTTTCCAACCATTACTTTCTCAGACCTTCTCTGCTAAACCTCC 
CACTGAATCATTATGTGGTCTAATCCTTGGTTCTTTATGGATATTTTGATGGATTTTTGTATTCACTGATTAAGGAATCTTTCCAG 
45 CATTTGTTCCTGAAGAAATTTCAATGTAGTGTTATATTGTAGTCTACCCTTCACACTAGAACACCAATGATCAGTGGGTCTTGGGT 

TTTATTGGACACAGAGGCTAAGAACACTGGTAGATTGAAGTTAAGTCAGGAATGCGTCCTGTGTAAACTCTGCATCCCATGTTTGA 
CAGCCACCAAGTGACTCCAACACAGGAGGACTGAGGGAATTGAACTACAAAGACCCGGTTTTGTGAACAAATTTGCAACCTGAGCT 
TTCTATCTGACCATTCCGCAAGCCTTACCCGTTTCTATTGAAAATGTCCATTGGTCTGCAACAGAACCTTAGAAAACATAACCCAC 
AGCTACAGGGTTTTCTTAACTCTAAGGATTTAATTTGTTACTAGTGTTGGTAATTAGGTCTTTTGTCTGGTGTTTACAATTGCAGG 
50 AAGCATAATTTCATTCACAATACACTTGGGTCTCTCTTATCATATGGCTCTGTTGTCCGCGTCCCATCAAAAGGGAATATACATCG 

ATGAATTCAACATTAAAGCAAAGCAAAGCTGTTGTTCAGAGAGATTCTTATTTCGAAACCAGGCTGCAATGAACTTGCTGATCTCC 
TTTGTTTGCCTAAACCTCTGAGCTTTAGGTTTCCGTTCAAATGGAGGAAGTATTTAATCCTGTATATAGTTACAAAGCATACAGAA 
TTTCTCAGATCAGAGATAAACAAAACTCAAAGAATGCTTCAGTAGTCCAAAGCCATTGGAACACACAGTGTGGGCTGCGAGATTTT 
TAGGTCAAGAACACCCTCCAAGATGAACCTACTATGCTTGGAGAATATGTAAGGACAGAGTCACGGGTTGTTTTCATTTGACTGAT 
55 CTCTTTAAAAACATAAGTGTTTTCCCACTTTCTAATAGTACTAAATATATCTGACCATGGATGGAGCAACTCATCCAGCTAGTAGG 

GTTAGAACCTACCACTCATTTTTTTCCAAAAATTCTTTTTTTATTGAGCACTTCCAATGCAAGGCCGAGTTCAGCTGAGTATATAC 
AGCTCACAAACATAATAAGTACACACAAGTATAGTGTGTACAACATTCACAATTATAGGCAGGATCATTTTCTTGGATACCCTCGA 
ACATATGAAGGAAAAAAATAGGCTTATACTTTGGTAACTATGTTTCTTTAAGTCATACCTGTCACTGTTTAGGTAACCAAGAACCA 
GAGGTTAGATGGACCAGAGACCTACAGTAAGAAAGCATAAAAGATAGTGATAAAACGACCCCTAATGATATTCTGCTATAGTCATA 
60 GATCAGTGGCTCTGTTCAGCCATCAGAGAAGCTTCCTCCCACAGCAGATGGAAAGAAATACAGAGACCCACAGCCAGACATTACAC 

ACAGAAAGACCTTAGAACACTCAGCTCCAAGTGGGATGTCTCCATCCATCAAATCTCTCCCCTCAGAGCTCAGGGACCCCCCCCAC 
ACACACACA CACAC AC ACAGAAGAGG AAGG AGGGT AAGAGACAG AGGAGGTGGGCCACCAGG AAAACAAGGACCTTT AAG T TT ACA 
TGAACAAAGCACATATGAACTCACAGAGACTTAGCAGCAAGCACAGTGCCTATACACGCCTGCACCACGTCCTCTGTGTGTATATA 
ACGGCTTTCAGTTTTGTACTTTTATGGGACTCCTGTCTGTGTTAAAAATGGGTCGCTGATTCTTGTGCCTTCCCTTGGGGCTCTTT 
65 TCCTTCTGTTATTTTATCTTGTCCAACATCAATGCGATGGTGTTCTTTCTTATTGTGTTTTATTTTGTCATATTATTATTATCATC 

ATCACTTAGAAGCCTATTCTTTTCTCCTGAGAGACAGGAGGGGAGTGGATGCAGACGGGAGCCGAGGGACAGAGGGCCTGAGCAGG 
ATGGGGGATGGGAAATGATCATCACTCTATTCTGTATGAGAGAAGAATCTACTTTCAATTAAAGTGAGGAAAATCTAAGATGTCTC 
TTTTAANNNNNltttfNNNNtnWNNNNNNNNNNNNNNNNNfcntfNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNN>ttJNNNNNNNNNNNNNN^ 

70 NNNNNNNNNNNNNN^INNNNNNN^^'^N^INNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNmJNNNNNNNNNNNNNNNNIWNNNNNNNN^^ 
NNNNNNN>n^n^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^INNNN^ 

NNNNNNNNNNNNNNNNtWNNNNNNNKNNNNNNNNNNCTGGACTACAGACAAGTCTGTGGTGCACTTTTTTGATTAGTGGTTAATGT 
GGGAGGGCTGGGCCACCGTGGGCAGTGCCCTACCTGAGCTGTGGTCCTGGGTTGAATAAGTAATTGGGCTCAGCCAGACACAATGA 
75 ATAAGCCAGTGAGCAGTGTCTCTCCATAGCCATTGCTTTACTTCCTGCTTTCAGGCTCCTATTCTATATCCCTGTCCTTGCCTTCC 
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TGGGTTCCCGCTCCGATGAACTACAGTCTTTAAGGGTCCTACTTCCGTTTGGACCTACTCCTGTCTTGTCCATTCCTCCTCCATCT 

ccctgggcttgaactgcctgctcttgctatccctatacagtgcacttcaacttttatcctggacacctgactcactgacagagtca 
CAGGG CTGGTTTCTGTCATCCT ACATCTGGTAAGTCCTTGATT C CTCTCCTTGGTGGTATTTG ATCTTTAT CACTACTGAGAAGGA 
AGCCCCAGAAGTTTCTTTTTTCTTCTTCTTAATAAAAAGAGGGCGGGGCTCAAACCATGACTCAGAGTTGGAACATTAATTAATAA 
5 AGG AACCTTTTCTAGGCCAGCAGACAGG AGTTGCATTCTTGCCAATCCTTTCTAAGAGCGGATGGGCAATG CCTGCATCCATCCTG 

CCT AAGTCATCTTGAAACTG AGGGT AGCTGATG CTTTTATTGG C ATCCTTCC TTTGAATTTGACTTTTCAGCTCCTCTGTGG TTTT 
GTCTGCAGACCCTGGTGGTGAGGTGAAGGGGCAACGCTTTGCTCACACTGCAGCGTTCTTCACGAGCATATTCGTCCCTAGACTAC 
TGAGCAGCCTGAGCAGAGATGAATACAGGACAGACTGATGAATGGTTGTGAATGGTAGATGATGAGTCGACATAGCAATTACAGTC 
CAATGTTAATTGTCAACTAGACAGGGAGTATGCGTGTATCTGCTTTGACTTGACATTTTTTTCTAAATGTTTACAATACTCAAAAT 
10 GTAGAGTTTCAGGGTTGGATGACTACAAATCTAAAGGCTTCGACATTGACACCATAAAATCCCCTCTGACTTGAACGCCCTGAAGC 

TCATCATGCTTCTAAGTTGTTTTGTTTGTTGGTTGGCTGTTGATCATTTTTTCATCTTTAGGTA7ATTCTTGTGATTGTCCAACAT 
GGAAGCTTTAAAAAATGGGTATTTTTTCTTTTCAAAAAGAGAGCTGGGAGTAGTGGCACACACCTTTAATCCCAGCACTTGGGAGG 
CAGAGGCAGGCGAATTTCTGAGTTCGAGGCCAGCCTTGTCTACAGAGTGAGTTCCAGGACAGCCAGTGCTATACAGAGAAACCCTG 

tctcaaaaacaaaacaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaa 
15 aaggaaagaaaagaaagagagctttaggctggcctggaactcactacgtagccctggctggccttgaacctatagccatcttccag 

catcatcctcctgagtatgtttgattacagatgtgagctaccagactcaattcagtttgttaaaataatagccaattgtggtcttt 
tgtgaacccgtagtccgggatttcttcaggtgtctgtatcttgctcagtttttggtcttgggcttggtgagggttagcacagctcc 
cgggggcaggaagagaagtacagagcagttagttcatcatcacaagatcagctaagcatctgagagagggccctgggttccatctc 
ctattggcaagcaatagactcacattgcagagagtatagaagggcatcaaccagttttggactctgtattagtcagggttctctag 
20 agtcacaagacttatgaaatgtctctatatattaaaggaaattgttggactgacttacagtctgcagtccaactaatccaatgatg 

gacaactgtgaataggaagccaaagaatctagctcagccccacaagactagttgtttcagctggtcttctagagaagcaggttcca 
acagatgtgctggcaagtaagagcaagcaggtgaagaatggacccttccttcttctattgtccttacataggcctccagcagaagt 
atggccaagagtaaaggtgtgtactaccatgcctggacctaagttgttctttacttggaacttgctctgtcccaggctggccttga 
actcagagatctgcttgcctctgtctcctgggaataaaggtgtgtactgtcttgcctggtcctaagcttttcatggccactatgcc 
25 tcaagatctggatcccaggtgtgccctccatttctggattgtagttcattccagatatagtcaagttgacaactgggaatagctat 

attacagactctatcaatataatcacccccttagcagttcatcttttaaaatatcattaaaggatgtggagaaatggctcagctga 
tatggggcattagttatggaggaagtgtctgtgctgggcatggatgcattacaattcggagatgtgattagcaaatgaccctgaca 
aatacggttagcaaatgtaatttctccttccctcccctccttcctttggatgaataaataggtgtttgcatttataaatatataag 
tctcccttcttacctacactttgctttctgagcttaagtttacctgaaatcaagcacaggtcaaaaatattaagaagaaaattcta 
30 ggaataaacaattcatgcatttgaaactgcttttattatagtatagtataacaattactgtatgctgttgttattatcactgcatc 

taatttatcacttaaaccttacctaggtttataggtactgcaaacacacacacacacacacacacacacacacacacacacacaca 
cacacacacacacacacgttgtgtatgttggttagggccaagaccgccaggcaggagaacccgaactccagctgctcggcctgatt 
ctgatggaaaccctgacttccggccagctcactgcctttcgggtgctgtaggatccctgccctcccccagcatcagcttccgcaga 
agacaagtgtgctcggggctcctcttcacacccttgagcccacactcccacgggcg 
35 

MOUSE SEQUENCE - mRNA 

gggagtgtccaaacctctttgtttgatggcatctgtttacagagttacactttaatatcaacctgtttcctcctcctccttctcct 
ccttctcctcctcctcctcggtgacctccttctcctcccctttctccggagaaacttgcccccggcggtgcggagcgccgtgcgca 
gccgggggaggacgcaggcaaggcggagggcagcgggaggcggcaaccggtgcggtccccggggctcttggcggagcccggcccgc 
40 ctcgccatggcccggagaccccgacacagcatctacagtagcgatgaagatgatgaagacattgagatgtgtgaccatgactacga 

tgggctgctgcccaaatctggaaagcgtcacttggggaaaactaggtggacaagggaagaggatgagaagctgaagaagctggtgg 
aacagaacggaacagacgactggaaagtcattgccaattatctgcccaaccggacagatgtgcagtgccaacaccggtggcagaaa 
gtgctgaaccctgaactcatcaaaggtccctggaccaaagaagaagatcagagagtcatagagcttgtccagaaatatggtccgaa 
gcgttggtctgttattgccaagcacttaaaagggagaattggaaagcagtgtcgggagaggtggcacaaccatttgaatccagaag 
45 ttaagaaaacctcctggacagaagaggaggacagaatcatttaccaggcacacaagcgtctggggaacagatgggcagagatcgca 

aagctgctgcccggacggactgataatgctatcaagaaccactggaattccaccatgcgtcgcaaggtggaacaggaaggctacct 
gcaggagccttccaaagccagccagacgccagtggccacgagcttccagaagaacaatcatttgatggggtttgggcatgcctcac 

CTCCATCTCAGCTCTCTCCAAGTGGCCAGTCCTCCGrCAACAGCGAATATCCCTATTACCACATCGCCGAAGCACAAAACATCTCC 
AGTCACGTTCCCTATCCTGTCGCATTGCATGCTAATATAGTCAACGTCCCTCAGCCGGCTGCGGCAGCCATCCAGAGACACTATAA 
50 CGACGAAGACCCTGAGAAGGAAAAGCGAATAAAGGAGCTGGAGTTGCTCCTGATGTCAACAGAGAACGAGCTGAAGGGACAGCAGG 

CATTACCAACACAGAACCACACTTGCAGCTACCCCGGGTGGCACAGCACCTCCATTGTGGACCAGACCAGACCTCATGGGGATAGT 
GCACCTGTTTCCTGTTTGGGAGAACACCATGCCACCCCATCTCTGCCTGCAGATCCCGGCTCCCTACCTGAAGAAAGTGCCTCACC 
AGCAAGGTGCATGATCGTCCACCAGGGCACCATTCTGGACAATGTTAAGAACCTCTTAGAATTTGCAGAAACACTCCAGTTTATAG 
attctttcttgaacacttccagcaaccatgaaagctcgggcttagatgcacctaccttaccctccactcctctcattggtcacaaa 
55 ctgacaccatgtcgagaccagactgtgaaaacccagaaggaaaattccatctttagaactccagctatcaaaaggtcaatcctcga 

aagctctcctcgaactcccacaccattcaaacatgcccttgcagctcaagaaattaaatacggtcccctgaagatgctacctcaga 

CCCCCTCCCATGCAGTGGAGGACCTACAAGATGTGArTAAGCAGGAATCGGATGAATCTGGAATTGTGGCTGAGTTTCAAGAGAGT 
GGACCACCGTTACTGAAAAAAATCAAGCAGGAGGTGGAGTCGCCAACTGAGAAATCGGGAAACTTCTTCTGCTCAAACCACTGGGC 
AGAGAACAGCCTGAGCACCCAGCTGTTCTCGCAGGCGTCTCCTGTGGCAGATGCCCCAAATATTCTTACAAGCTCTGTTTTAATGA 
60 CACCTGTATCAGAAGATGAAGACAATGTCCTCAAAGCCTTTACCGTACCTAAGAACAGGCCCCTGGTGGGTCCCTTGCAGCCATGC 

AGTGGTGCCTGGGAGCCAGCATCCTGTGGGAAGACAGAGGACCAGATGACGGCCTCCGGTCCGGCTCGGAAATACGTGAACGCGTT 
CTCAGCTCGAACTCTGGTCATGTGAGACATTTCCAGAAAAGCATTATGGTTTTCAGAACACTTAAAAGTTGACTTTCGACACATGG 
CTCCTCAGCGTGGAGCGCTCCATGGCTGAGAGAAGAGCCTGATTTTGTTGTGGTACAACAGTTGAGAGCAGCACCAAGTGCATTTT 
TAGTTGCTTGAGATCTCACTTGATTTCACACAACTAAAAAGGATTTTTTTTTTTTAAAATAATAATAATGAATAACAGTCTTACCT 
65 AAATTATTAGGTAATGAATTGTGACCATTTGTTAATATCATAATCAGATTTTTTAAAAAAAATAAAATGATTTATTTGTATTTTAG 

AGGATACAACAGATCAGTATTTTTGACTGTGGTGAATTTAAAAAAAAAATTTACACAAAGAAATATCCCAGTATTCCATGTATCTC 
AGTCACTAAACATACACAGAGAGATTTTTAAAAACCAGGAGAAGCATTATTTTGAATGTTAGCTAAATCCCAAGTAATACTTAATG 
CAACCCTCTAGGAGCTCATTTGTGGCTAATAATCTTGGAAATATCTTTATTATACTAAACCATTTCATGAGGAGAATTTTGTTGTC 
AGCTTGCTTGAAAAGTTATTACTGTATGAAATAGTTTTATTGAAAAAATTATATTTTTATTCAGTAATTTAATTTTGTAAATGCCA 
7 0 AATGGAGAAATGTGTTCGCTGCTATGGTTTTAGCCTGTAGTCATGCTGCTAGCTTGTGTCAGGGGGCAATAGAGCTTAGATGGAAA 

AAAG AG AAAGAGACT CGGTGTTAG AT AACGG ACTATGCACTAGTATT CCAG ACTTTTTTATTTT TAT AT ATATGTACCTTTTCC TT 
TTGT AATTGGAAAACTTATTTGGGAG AATTTTG CATTTGTTG TACATTTTTGTTTTTTAGG ATTTTTTTTTTTTTGTTG TTATTGT 
CGATTTATAAAAGCATTGCACTTCTTTTTCTTTTTTTGGGAGATTTGTGTTGTTTATGTCATATGTTTTGTTTTGAGTTCAGCCTG 
AATGTTCATCCGTTTGGGCGTTTTTCTGACTTGGAAGAACATTCTCTGTAGGTTTCTAAGTGTACAGAGCCGGAACTGCCTCGTGG 
75 TTCCTGGGCTTCAGGGAAGACAAATATGGAAGTCAACAGCCAGTTTCTGCCTTGAGAGCATTTGCAAGAATGCTGGCCTTGAATTC 
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tgaaatgacagtgtatctactgccttgtagcaaaataaagctatcctcttattttacat 

MOUSE SEQUENCE - CODING 

encoding? lkdmybprotein, completecdsATGGCCCGGAGACCCCGACACAGCATCTACAGTAGCGATGAAGATGATGAAG 

5 ACATTGAGATGTGTGACCATGACTACGATGGGCTGCTGCCCAAATCTGGAAAGCGTCACTTGGGGAAAACTAGGTGGACAAGGGAA 

GAGGATGAGAAGCTGAAGAAGCTGGTGGAACAGAACGGAACAGACGACTGGAAAGTCATTGCCAATTATCTGCCCAACCGGACAGA 
TGTGCAGTGCCAACACCGGTGGCAGAAAGTGCTGAACCCTGAACTCATCAAAGGTCCCTGGACCAAAGAAGAAGATCAGAGAGTCA 
TAGAGCTTGTCCAGAAATATGGTCCGAAGCGTTGGTCTGTTATTGCCAAGCACTTAAAAGGGAGAATTGGAAAGCAGTGTCGGGAG 
AGGTGGCACAACCATTTGAATCCAGAAGTTAAGAAAACCTCCTGGACAGAAGAGGAGGACAGAATCATTTACCAGGCACACAAGCG 
10 TCTGGGGAACAGATGGGCAGAGATCGCAAAGCTGCTGCCCGGACGGACTGATAATGCTATCAAGAACCACTGGAATTCCACCATGC 

GTCGCAAGGTGGAACAGGAAGGCTACCTGCAGGAGCCTTCCAAAGCCAGCCAGACGCCAGTGGCCACGAGCTTCCAGAAGAACAAT 
CATTTGATGGGGTTTGGGCATGCCTCACCTCCATCTCAGCTCTCTCCAAGTGGCCAGTCCTCCGTCAACAGCGAATATCCCTATTA 
- CCACATCGCCGAAGCACAAAACATCTCCAGTCACGTTCCCTATCCTGTCGCATTGCATGCTAATATAGTCAACGTCCCTCAGCCGG 
CTGCGGCAGCCATCCAGAGACACTATAACGACGAAGACCCTGAGAAGGAAAAGCGAATAAAGGAGCTGGAGTTGCTCCTGATGTCA 
15 ACAGAGAACGAGCTGAAGGGACAGCAGGCATTACCAACACAGAACCACACTTGCAGCTACCCCGGGTGGCACAGCACCTCCATTGT 

GGACCAGACCAGACCTCATGGGGATAGTGCACCTGTTTCCTGTTTGGGAGAACACCATGCCACCCCATCTCTGCCTGCAGATCCCG 
GCTCCCTACCTGAAGAAAGTGCCTCACCAGCAAGGTGCATGATCGTCCACCAGGGCACCATTCTGGACAATGTTAAGAACCTCTTA 
GAATTTGCAGAAACACTCCAGTTTATAGATTCTTTCTTGAACACTTCCAGCAACCATGAAAGCTCGGGCTTAGATGCACCTACCTT 
ACCCTCCACTCCTCTCATTGGTCACAAACTGACACCATGTCGAGACCAGACTGTGAAAACCCAGAAGGAAAATTCCATCTTTAGAA 

2 0 CTCCAGCTATCAAAAGGTCAATCCTCGAAAGCTCTCCTCGAACTCCCACACCATTCAAACATGCCCTTGCAGCTCAAGAAATTAAA 

TACGGTCCCCTGAAGATGCTACCTCAGACCCCCTCCCATGCAGTGGAGGACCTACAAGATGTGATTAAGCAGGAATCGGATGAATC 
TGGAATTGTGGCTGAGTTTCAAGAGAGTGGACCACCGTTACTGAAAAAAATCAAGCAGGAGGTGGAGTCGCCAACTGAGAAATCGG 
GAAACTTCTTCTGCTCAAACCACTGGGCAGAGAACAGCCTGAGCACCCAGCTGTTCTCGCAGGCGTCTCCTGTGGCAGATGCCCCA 
AATATTCTTACAAGCTCTGTTTTAATGACACCTGTATCAGAAGATGAAGACAATGTCCTCAAAGCCTTTACCGTACCTAAGAACAG 
25 GCCCCTGGTGGGTCCCTTGCAGCCATGCAGTGGTGCCTGGGAGCCAGCATCCTGTGGGAAGACAGAGGACCAGATGACGGCCTCCG 

GTCCGGCTCGGAAATACGTGAACGCGTTCTCAGCTCGAACTCTGGTCATGTGA 

HUMAN SEQUENCE - GENOMIC 

TTGAGAAAAACATGTAACAGTGTGAAGGTAAAAGGTATCTTCTTTTAAAAAGTATTTTGCATAGATATTGTTCTTTAAATGTTCCA 

3 0 TGAGGATATCCTTAACTACCAGTTATTTAGAAGAAAGAAAGAAGCAGCAAAAGAGTTTTCAAAGAAAAAAAAGTATATGCAATCTA 

AAAG CCAGCTAAGGTG CT ATGCACAC CCT CT AAGTCCCAGCTGCTTGGGAGG CTGAGGCAGGAGG AT CAC rTGAGCCCAGGAATT C 

AAAACCAGCTTGGGCAACATAGCAACATCTCATCTCAAAAAAAAAGAGAAAAAGTTATCAAAACTCCATGTAACCTAGATTAAAAC 
ATAATTAGAAATTTTATACATATATCAAAATGTCATATTGTTCCCCATAAATATATACACTTATAATTTATCAATTATTGATAAAG 
AAATAAGAGCTTTTATATCACGATTTTGGTGTACCTGACATTTTTCAAACAAATTCCGCCTTTTGGGGCCAAAGTGCTCTCTGTCA 
35 AGCTCCATACTAAAGGATCAAATGAGCCTCCCCAAGCTCCCAGCAGAACTAGCACTTTGGAACTTTGTCAAAATTTTAAGACAAAG 

GATTATAAACACTTTGATATAGTTTCCTTAGAGGCTGAATGTTTTGCTTAACACAAATATTTAAACCAAATTAAGATAACTCAAGA 
ACTGATATGTTTCATAAACTGATTGTTTTTATTTTTCTCAGAACCGTTACCTTAACTGAAGAGTAAATTGGAATAAGCAATTTCTA 
TAGATGTCAAAACTTTGTAAAATTGATTTTTTACATCATCCACAAACTTTGTATTTCTAGCAACAAATGTAAAAGAAAGAGTAGAG 
TTATGGTACACTTCATCCTAACAGGGTTCACATTTAAAATCATGTAGTCCACTTCTGTGAAGGGCCCAAGAAAAATAACTCCCTTA 

4 o AATCCGTTCCTTTCTTCTTGTTCTGTTCGAGTTAAAAACTTTATTTTCTTAGACTTTGGTTAAAAAAAAAAAAAAAAAAAAAACAA 

GGAAAGACATAGTGGTGATTAAAAAACATGCCATTTCTTACCAAATGGTTTTCACAAAGCCTAAAAAAACCTACAGTTGCTGGAAT 
TAAG CACTCATTCACTT ATTGATTTTATG ACTAATTTTAAAATGG ATGGC CCATTGAGGT AAATTCAATATTAT ATAAAGATGT AG 
TAAAGTCAACAATCAGATAAATATACAATGATAAAGTAGGAGAGACAGAAATAAGATTCAGAAAAATAATATGTGAAACATCATGC 
TTTAAAAGAAAAACAGTTCCAAAGTCATATTGCCAAACAGACAGAAATCTATCCAAATCATAGAAATAAAGCACTACAAGTAAGCT 

4 5 TAAAATTATGATTTTGCTATCATTTGTAAGGTTATCAACCTTTATCTGAGGACAGAATTGAATCCCTTTGAAGGACTCACAATACA 

GGAAGAATTACAAGAACATAAAGGCATAGGAGTTAAAAGTTGAAGGCTGCCAGAGAGTAGCGGAAAGAACTTTGGATTTGGAACAA 

AAAAACCTTCATTTAAACAGTCCCAGCTCTGGTAAATGTTATCTGTGTGACCTTGTGCAAATTACTTCACCTGTTTCAATTTCAGT 

TACTTGACCTGGAATTGAGGAAAATAATACCTGCGGGGGAGACATAGGCAGAAAGGCATGAACTGCTGTGAGGATrAAATGATATA 

ATATATGGCACAGCCTGTTGTAATCTCTAAAGCCAAATATAACGTGCTAATAAGTATATTAAATAAAAAATAAATAAAACAGCTCC 

5 0 AACTAGTTCT CATCAGTTGTCAT CAGCACAACAAAGATTTATGTACGTACTTATGTT CAAGACC C CGTTCTAGGAACTGAGTAGGT 

AGAAAGGTAAAAGATACTGTCTCTCCTCTCTGACCTATAATGAAGGCTCCAGATGAAATAAGACACATTTATAAATAGATAGATAG 
ATGATGCTTAGATAGATAGATAGGTAATAGATGACAGATAGATAGATAGATAGATAGATAGATAGATACATAGATAGATAGATACA 
TAGATAGATACATAGATAGATAGATGATAGCAAAGAAAGGTAACATAGGCCATACACTCAACAAGAGTCAGGGAAGGTAGGTATTA 
ACACAACTCACAGGTGGGAGAAATGACTGTGGATTAGCAAGGTCCAAGAAGGCTTCAGAAGGAAGATTTGGACTTCAGCAGGGCCT 
55 GAAGAATGGGTAGCACTTACATAAGCAGAGAGGAGAAAGGAAGGCATTGCAGGCAGGAGGCATGCTTGTAACCAAAGGCCTGAGAT 

tgccaatggttttttgggggaggaaacagagtgaacagagtatgataagagataaggctgaaaggtaggttgtgttctaaggcaaa 
atggcatgcagtcagtgtgcccgtcaagccctgcaggttgtctatagccaggcccactctgattggccaatacatgagccacttca 
ggtattaaatactatcacccctgggggtaaggttgtctgggcacagaggccagagcaagctcagtatagggaatgccaagttaagg 
agttcagatctctatcttgtcaacattagggagccagttaagggtatttaaacagatgactaacatgctaaaagtgagtataatga 
60 gattattgagcagtgggatgcagaatgcatgggggaaaagtggccacagggtggaaaattaattagggggctgttatggtagttca 

gggtgaagtaataatagcctagaagaaggtggtgacaatagaaagagaaaacaggccctgaatgtgcaggaatcatctagtaaaag 
ttccacttctttctttctgcaggcccaagccttgcacagtgcccaacactaagtaaacacatgtgtttatcaactataaggaacta 
tggaaacattgtcagggatacaaaggtaaattgagagacctgagtatttaagaaagaaacagaatattaaagactggaaacatttt 
taaagatctctactgcagcctccatggattgaaggtttgaaatatgaggctcagagaaactgtgtgctgctcatacatttgatgaa 
65 cctgccttaaacaccctgttatttgttattccaataagcccctaaatgttattaatcttttgttgttgttgtttctattagcattt 

ctactaataaaagcttactgttttgttgactaactttgaaagctgctattttacatttataacatatgtgggaaagtatagagaag 
gaggggaattgactaagaacagttgtgagaagagataagagagaaattacatctgtaggccgggtgcagtgtctcacgcctgtaat 
cacaacactttgggaggcccaggcaggcggatcacgaggtcaggagttcaagaccagcctggccaacacagtgaaaccccgtctgt 
actaaaaatacaaaaattaactgggcgtggtggcaggcgcatgtaatcccagctactcgggaggctgaggcaggagaattgcttga 
70 accaggaagtcagaggttgcagtgagccgagatcgtgccattgcactccagcccaggtgacagagctagactccgtcaaaaaaaaa 

aaaaaagaaagaaagaaagaaagaaagaaattacatctgtaaactggtcttgaagaatttccccgaaagctttaaaaagataggac 
tgtcacttggagaaaagttaacgattccataaaacagatattctaaagcagaaagaggtaagaccttcatcctctacagcaatgtt 
tttcaaactgcgattcactacctataaacagagcacgaaaacaactttgggatcctgaccagaatgaagagaagagaagagaagag 
gtctcagattgcatgcttggtagtaaggggtaagtattgttttgtgaaacttttaaaaattattatttaatagggacaaggtctca 
75 ctatgttgcccaggctggtctcaaactcctggtctcaagcaatcctcccacctcggcataccaaaaaagtgctgggattacaggtg 
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TGAGCCACCACACATGGCCAGAACTTTTCTTAGCTCTGTGTGTGTGTGTGTGTGCGTGTGCGTTGAGATAGGATGTAAGATGTGCT 

tcttatcgtgtcacatataaaaatatttgaggccgggtgcagtggctcacgcctgtaatcccaacactttgggaggctgaggcggg 

tggaccacctgaggtcaggagttcgagaccagcctggccaacattgtgaaaccccgtctctactaaaaatacaaaatattagctgg 

gcgtggtggaaggtgcctgtaatcccagctactcgggaggctgtggcaggagaatcgcttgaactcgggaagcggaggttgtcgtg 

agccaagatcgcaccattgcactccagcctgagcaataagagcgagactctgtctcaaaacatatatgtatatacgtatgtgtgtg 

tgtatttgaaagccaccttttcctcaaataaatcaaagcctttcaaaatcagttgaaaaaatacagaattttattaaaagaagaaa 

acatttgtgtgtgtgtgtatatatatatataactttctttattccccaacaggtctctccacccagcctctacctctcagtctcag 

CCCn'GTCITTTAACCTCTTAAATATTATCCAAAGACTTTCCCTTGGTCAGATCTCTACATTAGCAACTCTATGAAATAGCACAGTT 

GTTGCCTTCATGTAAATAAACTCTTAAATAAAGCATTTATTTGATGTGCTACTGGTGAATGTTTAACAATCAGTTTTCCAATAAGA 

aaaagcccttatttgtagcacttgccatttcctgtggtgtaaatactccaactagagccaatttcaagttactaacattacatcac 

tacatatgaaattggaaagagatgcacaacagcacatattacattgtgtgatagacataaataacctcaagtatgtagataatagg 

aaaatgtcataaaataggaagtgatgagttttgaatatttattgtcttttaaaataaaatatatttaactgtaagtttatataatt 

tactttttaataatggctgtgtctaacaattaactcacaaaatttagctcccgtgtattcctgacccagcttgacttcgccagcag 

gct ctg atc ccacactctct accacctgctg aacaact ctacccggatgtctt ccataagaaac cacaaattt aacataccgaaat 

ctaaacatgctttcctctttgaatctcccagtgcatacttctcttcgcctcttgacttccctatttctattaatggtgcctctaat 

atccttagcaacccaatcagttgctaagtcttgaaggctctgcctatgttcttctgatctgcctcctccttttcattccacttacg 

gttactgtcctaccccagacaattacctagcctcttccccttgtctcttctcactccaatctatctgacaatactgatagattaat 

cttccacacacacagctctgataatatagctttgctattcaacgcacatacatgaatccggccttcaaagctctccttgcttcagg 

caatctggctagctccttctttcctgtgctgggaacatgccttgtggattctgattgtgtgattttgctctcacttttgactttct 

ctggactgtccttccctctttatggaaagactcataacttttatacaagacagctcaaacaacaataaaaatatgtgggttggttg 

tcataggaatatgtaagttgatgagaatctggagagcggaaacaaacaagaagtgccaaatccaggaatcattttaaaataaaaat 

ttatttggtcactatctgttatggaggttctatgaaacatactacactgttatggaggttctatgaaacatgctacactgaggtag 

CACTTAGTCCACTGT CATTACT AAAAG ATTTT CTGGGGGAGT CAACATG AG ATTTAT CTCAAAACTATGGATTT CAATTAT ACATG 

CCACAGCTTTTCTTCATTAACTGAAATAATTAAGAATTGTCTGCATTTTAACCATTTACTGTAACTATTTCCCTCTTAATGCCCTG 
AGCCAAACTGGGTTGAGTGGGTGAGGAAAGGTGGGTGGTAGAGACATGGAGCCCCTAATCTGGTCTGTTTTCACCATTGATGAGCC 
TGATTCATCTTTGGGATGTGGATCACGAGGATTAAAGATCCACCACGTGCCCAGGATTTCCCAGCAATTAGAAGCAAAGAAACTAG 
AATTTGTATCTTTTATATATATTTTGTCCTTCAGCCCTTCTCCAGTGCTTAGAGTAAAATAAAATCCCTTAAGTGCTTGCTTTTTT 
CAGCAGGAGAATCCTAATGATGAGCAGCATGTGATCAAGCGATTCCTTTTCCTTCAAGCTGAGGTTGAAGTTCAGTAGCGAAGGAA 
GAAGGAACAGGCAGCTACAGCCCTCTGGTCAGCAGCACCAACTTTCTCACGGAGTTAAATTAGTTTGGGTTATGGAGAGCCTGAAT 
CTTTAGCCCAGGAGAGGTGAAAGTGAATGAGGGAGAGGAAGGCGGTGAGAGACAAATGGCAAAGGTAAAAGTGGGCTGGGTGCAGT 
GGCTCACAACTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGAGGATCAAGCGCTTGAGCCTAGGAGTTTGAGACCAGCTTGGGC 
AATATGGTGAGACCTCTTCTCAACAAAATATTTAAAAATTAACTGGGCATGGAGGTGCATGCCTGTAGTTCTAGCTACTTGGGAGG 
CTGAGATGGAAAAATCACTTAAGCCTGGGAGGTGGAGACTACAATGAACTGTGATGGTGCCACTGGACTCCAGCCTGAGCAATAGA 
GGGAGACCCTGTCTCAAAAATATACATATTTTTTTATTTTTAAAAAAGGTAAAAGTGTATCAAAGCAGTCTGCCTTCACTCTGATA 
CTGAGATTATCAACCAGTGCTCTGCAGACCTTCCATGAAAACTACTGTTAAAGATGCAGATTGTTAGGCCTCATCTCAAACCTACT 
GAATCATGGTCTCTAGGGGGACAGCCTGGGACTGTGCATCTTTCATGGGTACACCCAGCAATTCTGATACACTCGAAAGCAAGTTT 
GTCTAACCTGTGACCCGCAGGCTGCATATAGCCAAGGACAGCTTTGAATGCAGCCCAACGCAAATTTGTGAACTTTCTTAAAACAT 
TATGAGTTTTTTTGTGGTATTTCTTTAAGCTCATCAGCTATCGTTAGTGTTAGTATATTTCATGTGTGGCCCTTCTTCCAATGTGG 
CCCAGGGAAGCCAAAAGATTGGACACTTGGGCTCTAAAGATTGAGGATCACTGCTCTAGTGTTGGCCAACTACTCTAGTGTTGGCC 
TGCAGACTCAATACAGCCTTTGAGCTAAAAACGGTTTTTACATTTTTAAAGGGTTGTAAAAAAAGACAAAAAGAAAGACAGACAAG 
GAAAGACACAGAAGAATATACAACATAGCCTACAAAGCATTTACTATCTGGTCTTTTACAAAAGAGTTTTCTGACCCCTTTCTAGT 
GCACTGCAAATGAAAGGCTGTACCCAAATTTAGCTCCAGTGCAGCCCTGCCACAGCTGAAATAACTGATGTAGCAAGCAGATCTTA 
AAAAAAAAAGTGATGAAATGTGTAAAGTTGTCATCTAAAAATACTTTTGTAATAATTATAAATGGAGAGAGAAAATGTATAAATAC 
AAACATTCTGTAATGAGTTTAAAAATATAGTTTCATCCATACAAGAATTTTGATAACTCCATTTGATTCTGTTTTTCCATAAGCTT 
ATCAGATAGCAATATATCCAACATTAGCCTAATAAAATTACTGCATGTGAATTCTTTATTGGACTATGCATATTCCCAAACATATT 
ATTGTCATACAACTGAGGGAAAAATGT AAAACTAT AT CTGGGAAATGAAAAATTATAAATTCTCAAAATG ATACATAGGAAAATGA 
TTTACAAAGAAAAAAAGGAAAACTGAACTTAGTATCTTTCTACTTTAAAGGGGTTCAAGAACTTAGGAGTAGTTACACACCTCCTA 
AAATCTTGAAAAAGAGGCTATGAACTCACTTCACAAAGGGTTCAGATACTCACATTGTGTCCAAGAGACTCAGCAATTGGGAATCT 
TGCCAGTTAGATTCATAAAGCAATCCGAAAGCCAGAATGCAATTTCTTTAGGGGTGGTTTCTAGATGTTTATTCTAGATATTTTTA 
AAAGATTTTGTTTATTTTTGATGTGAAGAAAGAAAATTATTATAGAATCTAGAAATAAATATTGGCTTTAAAAGTATTAATTTGCC 

ttgtcctttgtaattgtgatccgaaatatctcacaataattttgtttcagtgttattttcttctcaggaggaaaggaatgttaaaa 

CCTTACTAGCAACTAACACTTGATAAAGATTTAAACTATATAACAATTTTAAAGAAAGTCTAAAACACCAGATAGTCTTGAAACCT 
CGCATGCTTCACCGTTTAATAAAATTATGACTCATTTTAGTAAGAACATGCTTTTTTAGTAAGAAAAAATGCTTTCTGAGCTAAGT 
TTGAACTGCTGGGGCACATGGGACACCCACAAACCCAGTCAGCAGAAGTCTCAAACTCCTAAAAGATTAAAGGAAAAATACATTAG 
TGTGTACAGAGAATGAAAAAAAAATCCCC AATGGTT CTAATCTAT AAACGGAAGTAAAACTAAAACT CCCCTAAAAT CCCCCCAGT 
CATCAATCCTTATAAATTCAGCACTTATCTTCTTCCTTTACTTCTGGAGACCCTCATTAAACAACACGAAAGCCTTTGCTGACTTT 
TATCTCGTAAAATAGAGCCCTCAAATGACACTAAGCAGGGATACCGACCTCCAAAATCACAAACTGTTTTACTTCTAAAACCATGC 

TTTTTGCAGGTGTGCAATCCAGGGTGCGCGCTCTGTGCAGGGAGGGGAGCAGAGGTGTGCGGTGGGCACCGCCTGGGCCGGGCGGG 

GCGGGGTGGGTGGGGCCCGGGTGTGTGCTGGGGTGAGAGTGAAGGACATGTGACAATACGACGGTGGCGGCTGCAGGATCCGGGAG 

GGGAGTGAAAGCTCCGCTGGGGCGCTCCATTAGTGAGCGGTGATGGTTGCCGCCCACTTGTATTGAAGCGTCCTTTGTCACTAACA 

AGTTAAATTAGAGATGTTATTTATTTAAGAAGAAGGAAAAAAAACCCTAGCCAAACAGCCTATGAATACATATGCTCACATCCCCT 

ACTCCTCCAACTCCTAATTTCCCCGTCTCCAGAGGGCACAGTTGTAAACCTTGACGAAAATCCAATCTTCTGTGCGGGAATTTCCC 

CCCACCGCTTGCCGCCCCCGCGACAGTGAGTGGGAGCTGGAGGAGCTCTGGTCCCGCTGCCCGGGAGCACGCGGAGCCGGGCGACC 

GCGGTGCGGCAGCCAGGGAGGAGGGGAGGCGGCGGGACTGGGCGCGGGCGGGCCGCCGCCGCGACCCGGGAGCGGGGTTTGCTCAG 

GAAAAGGCGCCGTCGCGGCCCCCGGCCACCCCTCCCTGGCCCCGGGCTCCCTGCCCGCGCGCCTCCCGGGCCTCGCGGCGCGCTAG 

GCGCACCGCGGCGGCGCGAGCGCCGAATGGGAGCGGCGACCCGGCCAGCCCGGCAGCCCCGCGGGCGGCAGCCAGGGCGACCGCGG 

AGGCGGCGGGCAGGGCGCGTGCGCACTGCAGGGGCGCCAGATTTGGCGGGAGGGGGAGTGTCCAAAGCTCTTTGTTTGATGGCATC 

tctgtttacagagtttacactttaatatcaacctgtttcctcctcctccttctcctcctcctccgtgacctcctcctcctctttct 

CCTGAGAAACTTCGCCCCAGCGGTGCGGAGCGCCCTGCGCAGCCGGGGAGGGACGCAGGCAGGCGGCGGGCAGCGGGAGGCGGCAG 

CCCGGTCGGTCCCCGCGGCTCTCGGCGGAGCCCCGCCGCCCGCCGCGCCATGGCCCGAAGACCCCGGCACAGGTAACGGGGAGCCG 

GGCGGGCGGCCGAGGGCGGGGGCGGGGGCGCGCGGGGCGCCAGGCTCCCGGGAGCAGGTGGGAATTCGTTCCGGGATCATCTGAGG 

GGCTGTCAGACCCTCCGAGGACCTGGAGCCCCTGCCTCGGCAGCAGAAGCCGCTCCAGAGACTGATGAATGGAAGAGTCTTTGCGG 

GAAATGTATCCGGACGTTGGGAAGCACGCCCTGCGGCTCATTTTGCAAGTTGCATGGGGATACATTTTTCTTTAGGGGGAAAAAGA 

AAGCACGTTCCAGCCGAGGGCAGAGCGGTGCCCACCAGCCCCGGGGAGCCCACCAGGTGCCTGGCTTGATGCCGCGGGTGTCGGCG 
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agggatccgcagcgtaattgctggatgcattgagatatgtttggacttggaagtgcagagcatatggcagatacagggaaaatgct 

GGATTGTTTAGTAGCTGCAGGTAGTTCATTTAAATTTCATTCATTCTTTATGGAGGCGAGGACCAGTGTCAGCTGACAGGCGGCTG 

AAAAGCAGATTTTAGGGGGATAAAGGGGTCTCTACTTTTGCAAATTGTCTTAAGACCTGGTTTTGGAGGTTCGAATCATTTTTCTC 

TGAAAGGCTTTTACTTCCACTGCAAACATTGCACGCGCACCCACACGCGCCGCCGTCGCACATGTCACTGCACTTAGGGAGGCTCG 

5 ccgggaagatgggtgcagtcccttcacatttttggccggacagatgggaagagggagaggaggaggaggagggaaatcctcgtccg 

AACTGTCAGTTGCTCGTTCCCCAGTCTCCACCGGCCTCTGGACTTTCCCAGCAGCACACGCCGGGGCTCCCTGCGAGCGGCGGGTG 
CCAGGGCTAGCTCGGCAGCCGTCGCAGTCGCCACTCGGCTCAAGGGGACAGAGGCCGGCAGCACCCAAGGCCGCTGCCGCGCAACC 
GGGACGCGATCCCCGCGGGCTCTGCCCCCAGGCGAAAGGTCCCTGCGCGGCGCGCACACGTGGATGCGGCTGAGGTCGCCGCGCCT 
TCTCGCACCCTCCTTCAGCCGCCTTAGGTCGCCCCGGCCGAGGCGCGGTGACCGGACAGATCCTCGCGAAGGAGTTCTAAGGCGAA 
10 GTCCATGGAGGCAAAGCAAATCCATTCGCCTTTCCTTAGATTGTTTGATTTTCTCCTACTGGTTTGTTGTTGAGCCTGCGGGCGCT 

GGTCCCCGCGCGGCGCTGGGAAGTTGCAAAGAGCGTGGGTGGAGACCCTGCAGCAGCACCCGCGGGCTGGGCTGGGCGGGGAGCAG 
CGCCGGGGCTTGGTTGGGCTCTGGGGACGAGAGGGCGACTTGGGGGAGCTCCGGGCTCCCTATGCCTACTCCGGAGCCTGGCCGCG 

TTTTTTTTTTTTCGAGAGCTGAAACTGGCAGCAGGAGGAGGGAGTCGGGCAGGGGTGCTGGGAGGAGGCGCGGCAGCGGCTCCGCG 
15 CCCCGAGGTCTCGGCCGCCCCCGCGGGGCGGGGCCGCGCAGGTTCCCTGAGGCTCCAGGTAGCCCAGAGGGGAGGCGGCTGGGAGG 

GGCGGGAGCCTTGAACCTGCCTCAGGGGAAGAGAAACCCGACTGCGGGCTCGGAGCCGTTTCTTGCAAGGGCGAGCGTCAACTCGG 
CAGGGATTATATTAACCAGGTCAGCGAAATGAGTTTGAACCCCTCCGAATCACAGTAGCGGCCACAAGGCACTTCCTCCCGCTCCC 

ctccctcttcctaacccccagcacctcttttctttttcgtttctttgcacggtttgtttccttgacagaatgtaacattcatagtt 

GTACTCTTGTAACCACACCGGGTCTAGCAGGTGGGGAGTCGAGTGCATCAACCCTGAAATCAGCCTTTGAAAATCCTCTGACTGTT 
20 GGGTCTGAGATCTTGTCAGAGCAGATAAAGGAAAAGTTATTTCAGGTTCCTTAGTAGAAATTAATCATGCTTCTAGGACGACTTAG 

AGCAAGCAAATCGCATGCAAAGTTCAAAGGCGAGCCTGGGTGGCCAGCCTGGCAGGGAAACTCAGGAGCTGGGCGCGTGAGCAGCC 
CCGGACTCGCCCTGCTGCGTCCTGGCCCCTTCAGGTCCTGCAGAAGTCACTCTCCACCTTGCCCCCAAGACCTTAGTTTTGCACAT 
CTTTG CCTCTGTGCTTAGCTTTTAAG AG G C ACGGAAGGACATGGCATGGTCATGTATTAGCG CTGG AAAGTACCTT AG AAATAGGA 
TCCAAGCAAGCCCTTATTGTAAAGGCGAGGAACTGAAGTCTTGAGAGAGAGGAAGTGATTTGTCCAAGTCATACAGCTAGGTGGAG 
25 GCTAGACTAGAACCTTTGCCTCCAGAACCCTAGTCCTGTTGATTCCCGTGCTCTCACCTGACGTTGGCTGCCCCCTGCGGGCGGCT 

GAAT AGGTTGCTTGTTCCTGGGTTGTT AAACCGCTGCGG AG AGAGAGGTG CT CAATGACTACTCTGAAAAATGTG CTCAGTT CTGA 
AAATGTGACCTCTAGATCCAGCCAAACCTGAAAAGTTAATTCGACTTGAATCTATGACTGCAGTTTCAGATTCCTCTGGTTTTCTT 
GGTGTCTCTCACATTTCACAAGGGACTGCATTTGGGGTCTTTCCAAGGAGTTCCCTATGAATCTTTCAAAAGATGCAGACTTACAC 
CTCTGGGCTTTATAGCTTTTTTTTTTTTTTTTTTTTTTTGCTTTATCATATCGTGTTTTACATTTTTGTAGTTCTTGTTCAGAAGT 
3 0 TGTTTAGTGCCTCCTGTTGACAGTGGAAACAGAACTAGGCTATTGTTTCAAAACACAGACACTAAATGAAAGGAATTATTACAGAT 

TATAAATATATATTTCCTGGGATTTTATTTGGTGGTGGTGGTATTTTAAATTTGGATTACATCATGTCGCCATTCAACCTGGACTA 
TCAGATTGTTGCTTAAAATAATAGCTTTAAATTATGAGAACCCCCAATTCAGGATTTTTGGTAAGCACTTCAGCTTCACTTGTAGG 
GGGCTGGTAATATGCATACCAGTGAGTTAGTTTGGGAAGACAAAACCTGTAATGAATATAACTTTTCTTTTTAAAAACAATGATTT 
ACATTATGATATGGCTTTATATCATTGTTTTTATTGGTCTTAGTTTAATGGGTTTCCCAACATTGCAATGACAAATTTTAGTGAAG 

3 5 tttctaagatagtatttttcctattttaagttttataagaaaaactataaaataaaccgtgtctgtaaaattattgtcatctgatc 

agttgattagattaacaaacattatgattatgattaacaaacagtaagcatatagttacttcttcaaaagtcataaaatttcctag 

gttaggttaactaaataaaagaaaaagctttcgaaaatagtaatgggttcttttaaatccatggcttttttctggggaaatccctt 

ctggattaggttacattttataatatttcaaacaccattccatcagagacagaaaaaacaagagtaagtaagactctgactaacaa 

gtggcctaattattcacttagttactctagaaactaagtattgtaaacatgggcacaagttggatcaaccaggcctggagttgtga 

4 0 gcaatttggtattaattttatttacaaaacattaaagcttgatcactcaatgttcttatctttgctttggttttaaaatcctttcc 

TCTTAGATTCTCCTAATCCT CT AGACTTT ATGGGATCACTAT AATTCTGTTTTGC G CTGTACTACTTCTTGATTTTTTTCTT CTTT 
taataaaacaaaaaccccattggaatagcatagttgaattgtttattatgtttgagaaatattatttaaacgatgtgacagatgcc 
aaagattttgagtgtgcacttatataaaggacatgggttcttgttccttttcttatccttaaccttaagttttcaacttaaacctt 
cactggttggaaggtggccaaatgtgtaacttgtccctggtctaatagtaacagcaggttcagacatgcaggggaataggaaggtg 
45 ccaggtccttggccgtgtctgtggatacccataacagcagaaccagtttacaatactagagcaacagaatgcagcaaacaatcttg 

ttgtgcaagttttcaaagttttgtcttcataacctttgaaaagattgttgaggagttttgtgtaagttttgtaatccagtagtagt 
ctaaatcctcttgtttcagcccacgtctacccattcttatttctgcagcatatatagcagtgacgaggatgatgaggactttgaga 
tgtgtgaccatgactatgatgggctgcttcccaagtctggaaagcgtcacttggggaaaacaaggtggacccgggaagaggtaact 
aatcattttatcaagacgcagaaaatagatagagtgtataatttataaaaaacaaaatttcaactaaactacaggtgctcaagctc 
50 attagcaggctccttgagatcttatcctagcccgcatgtgcagcgtgccctatgccccccacttcattatattatccatttccaca 

CTATTTGCAGTT CTTTG AATGTCCTCTTCTCATTTTAGGCTTCATCTGTGTTTCCTTTTGCCTGTTGAGTTCTCATCCTTTTGTCC 
CACCTCTTCTTCCTACTTTTACATTACCCATGAAGGCATCACCTCTTCTGTGAAGCCATCCCTGGCTTCGCCGGACAGGATTGGAT 
GCATCCTCCTGTGATCCCATGCATGGGTGCATGTTCTACTTTATTGTTGCTGGGACATATATACCTCCTCCAGCTGACTGCAAGTC 
TGTTGAGGGCAGGGCTCTTGTCTATTCATCTTTGTGTTTCCTGAATTCACAAATGCTTGGACCCAAAATAGGATATTAATAAATGT 

5 5 TCTCTCAATAAGTGAATGACTTGCTACTCCCAAAAACAAAACAAACAAAAGAATAAAACAAAACACTCAGAGAACTCATCTTTTTA 

CAGTGTATTGATTTAATATCCTTGATATACTTAACAGAGCCATCTATATGAAGGTATGTTTTAAAATCATCCGATAATGGATGGAG 
ACACATCTGCTTCTCCTGTTTCTTTTTCGGCTGGCTTATCAAAAGTTTGATTTTGTAGGAATGGAAAAATATTTTAGAAGCAAAAT 
TATTAATATGTGGAGAAAAGTTTCTCTAATGTTCTTAAAATTTTTGCAACTAATTTTAGATGATTCATGTTACAATAAATGGTATT 
G GCTCTTCTTCAGTTTCACTGTT CT CTG CTTCATTTAAACCAGAGCTC CTTTTAACAGG CAGGTAGGATTCCCAG AG AGGC CCATA 

60 ggaaattcatattttacctattaagattatccacttggataatccttatgatacggaaattctgttgtcaacattggtttcctaat 

tcttgtgtctgtattgtaccagggacctccactgtgtgtgaatgttacctttgcagaaacataagaaggaatgcatttatatactt 
atgaactggtaggattgtgaacagcatataaactaaaagaactgattagctggaaatgtttaatgtcttttatgttctaacacatc 
tggcctatctaaatctaactgattttcttatatagctttcaaatttaattttaaaaatggtctttatttctttataaaaagttaaa 
ctaactggaaatattctatttcttgctcaagatcctatttattaccataggtaaatgtgtactgaatctagcactggaatgcattt 
65 tttcctaacagagtaaagcagttatttataataaacactcaatatatgccaggcattatgataaatgttttgcaaaattgcctcat 

gtaatccccaaataaccctgttaatatcagcctcatgttaataaattgccccatgtaatccccaaataaccctgttaatttccatt 
ttatagatggcaatactaaggcccagaaaggtaaaatggtatacccgctttacacaattaatagttgagtcaagatgccaactctg 
gtctgattctaaataaatctatactcccaagtccgtatattacattaatatctcctgtattcggatactttagagagactttttat 
tctagattcgttccctcattcactttaacttgaacagagttatatagtaaataactgatatcctaggattacctttaaatgtctta 
70 ggatgaaaaactgaagaagctggtggaacagaatggaacagatgactggaaagttattgccaattatctcccggtaagttagtaag 

tttttcttataacgaaaggaaagcttctcccaaagatttctataaaatattctaggaggagttattaagatagtgtataatttact 
cacatttaagaagtgggagaaatgccctacccataacttatattttatattataatgcatataattaaattattagaatttagatt 

ATTAGAATCGATTATTATAATTTAGATTATCAAATTTTAAAAACAGTTGCTTCTTGTTTTATCTTTrCATTTATAGGATAATTAGT 
ATTTTGATGATTTGTTACATGGTAGTTGATTAAACTTGATATTTCCTCCAAGTCAGTTTTTCCTGAATTCCCTATTTTTGTCAATA 
75 GCAATACTTTTGGCACCAAGGTTTAAAATTCTGAAGACCTTTCTTGACTTATCACATTCCCCCAACCCCTACATCTAAGCAGTTAC 
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TAAGGACCCTGGAATTCCTTTATAGT CAGTCC CGTCCTTTTCATT CT CATGGCTGTGCTG AAGG TTGGGCTCCTGCCCT CT CATTT 

ggactatcatataacttcctaactggcttcccc^cttgtagttttccatttttctttcttttttttttttttgttttttgtttttt 

GTTTTTTGAGATGGAATCTAGCTTTGTTGCCCAGGCTGGAGTGCAGTGGCACGATCTCAGCTCACTGCAACCTCCGCCTCCCAGGT 
TCAAGCGATTCTCGTGCCTCAGCCCCCTTAGTAGATGGGATCACAGGTGCCCGCCACCATGCCTGGCTAATTTTTGTATTTTTAGT 
5 AGAGACAAGGTTTCACCATAITGATCAGGCTGGTCCCAAACTCCTGACCTCAAGTGATCTGCCCACCTCAGCCTCCCGAAGTGCTA 

GGATTGCAGGCATGAGCCACCGTGCCCAGCCAGTCTTCTACTTTTCCATTCATCCCAAACACCArTGGCAGGTGGAACTTCCTAAA 
ATGCAGCTGTACCTTATCTTTTCAAAACCAACCACAGTGACAGAATCTCACAAATTAAGTAAACTGCCTTGACTTGGCACACAGAG 
GCCCTCCTCTATTGCCCCAACTTACAGCTCCAGTTCTGTTTCCTGCTTCCTCTCTCTAAGCAGGTTTGCTTGAATTTATTTCTGCT 

ttacctcctctgggcttttgctcctggtcttcccacctcctagaatattctccctttatgtcaccaattaaagttctgtccatcct 
10 tcaaagtccttatgaagagctcttcaagactcctcccaaggaaaccatttctcctcctaagaagatgcttctctcctcacttcagt 

ATCATTTTGCTTTGGTCTTTTCTTCCAAGTGAATCAAATTCAGCATCTGTGATAGTCAGTCATCrACTTGTCTTTTCCTTCTTATA 

agtttacaaactcctgtaacataggacctatcttttatgcatcttttttctttctgcaatataaatactttggtcctggattgaag 

cacatctcttgtctgaatgggaagcaaactttagtcttttagggtggtttccatgaaagcctgacaacatagaatctctatcaagc 

ctcaggctatgtagatactctgcaaaagtatctgaggttaaggttaacttggcaggcacatgtgtagtatgatggtcctttagatc 

15 ATGTGGCAGGAATGTTTCCCTCAGGAGGCAGAGTGTCTAATTTTAGATGCAACTTTGATATATTACTTGCATGTTCTGTAGCCTGT 

AAGTAATGAGGGATAGATGGGCTCTAAACATGCTCTAAAATGTTCTTAAATATTTTCACTGCATATGGTCTATGTGTGATTCCTAT 
TACAACAAAAAATTCACGTGCTTATCACATCATATCTTTATGGTGGTGCATACTTTATTTGTCTAGAATCGAACAGATGTGCAGTG 
CCAGCACCGATGGCAGAAAGTACTAAACCCTGAGCTCATCAAGGGTCCTTGGACCAAAGAAGAAGATCAGAGAGTAAGTTCTTTCT 
TCATTGGTGTGTGACTCATAATTAAGAATATTCCCAAAATGCTAATATTTTCCTATTTGAGGAAGCAGGTAAAATGGGCAAACAGG 

2 0 AAGTAGAGGACTCTATTCCCATATTTCCAGTGAATGAAAGCAAATTTTGGAAATTTTCTAAAGATCTTGTAACACTGAAGAATGAT 

TATACTGACTCATTACATAACTTTAAAACATAGGTTATTTTTGTGTGTTTATCTGAAGGTGATAGAGCTTGTACAGAAATACGGTC 

CGAAACGTTGGTCTGTTATTGCCAAGCACTTAAAGGGGAGAATTGGAAAACAATGTAGGGAGAGGTGGCATAACCACTTGAATCCA 

gaagttaagaaaacctcctggacagaagaggaagacagaattatttaccaggcacacaagagactggggaacagatgggcagaaat 

CGCAAAGCTACTGCCTGGACGGTAATAATATGTCAAAAAATATATTGATCGGGAAGAATGAGGGAGTGGGTATTGAACATTCTGCT 
25 TTAAATGTATGGTGAGTAAATTATATTTCATCAGTCGTAAGTGTTTTATTAGATAAACCAGCTACATAGCTTTTAGAGATTGAAGA 

CATCTTAGAGTTTATTTGGTTGAGAACTTCCAGGATCCACCTGACAGTGAGCCCTGGGTGAAGACATTTAGCTTTCCCCAGCCTCA 
ATTTCCCCATTTCCAAAATGAATCATACAGGGCCAGTGTTAGGATCAAGTAAAATGAATGTCAAAGGACTTGGTAAACTATAAAAC 
TCTAAATGCATAGAAAGAAACTGAAGACAGTTTGTCTCTGGCAGTTCACGTAGCTGGTTAAGTTACTCAAAGGAACTCAGCTACCA 
TTTTCCTGATAACCATCATTCATTTCTTTTATTTTTTTTAATTATTATTTTTTAGAGACAGAGGCTTGTTCTGTCACACATGAGTG 

3 0 ACAGAGTGCAGTGGCATGATCATAGCTCAATACATCCTTGAACTCCTGGGCTCAAGGGATCCTCCCACCTCAGCTTCTTGAGTAGC 

TAGGACTACAGGTGCACCCCACTACACCCAGCTGATTTTAAAATATTTTTTGTAGAGATGGAATCCTGCTATGTTACCCAGGCTGG 

TATCAAACTCCTGGCCTCAAACAATCCTTTCACCTCCCAAAGTGCTGGGATTATAGGCATGGGCCACCATACCTGGCCACCAGTAT 

tcatttcattataccactttgcttaattttttacttcattgattaaagaaataatgtatttcttgaattctcatactacttccagg 

TTTTTAAATAATGTCAGGGTAATAATGCTTTCTTTTTAATGAACAAGGCAAGAAAATGACCTCATTATGAGGGATAACTATGGAAG 
35 CTCATTTTGTCCCATTTTTCCCACTTAAGTAGTATATAACAGATTTTGTTCCTTTGGAAAGCAATACTTTTAATGATAAATCTTGC 

attaaaatgatgtagatcaaaaatattaaaaatagttttattcttgagcttcataatccaggagaaagtttatatagtattctcta 

gtgatgctccaaagcatttgcacccttgtggttcagtataaacttagaaattttaagaggttggtaaaaaaaggcctttcctccca 

tatggcctgagaggatacactgctgattcttctcaaaattaacagggctattgaacttcctctttctttagcatacattcccccac 

ccccattgaaatagaaaaagggagacttaaacggtttttttgaattgagaaactgttttcctgagaatggaaagactttagtaaaa 

4 0 ATGCGrTGCCTTTTGAAAATATACTGGGGGTTAGGATCTTTCCCTTTGGGATCCCATTTTCCACTCTCGTCTCTGTCTGATTCAGA 

AAACAATTGGGGTGGCTTTCAAAGAGTAGGAGGTTTTTTGGTCTCAGAAGTTCTCACTAGTGCTTTGAGAGATAAAGAGTGAAGTA 

TTCTTCATCAGCAGCATCTTATCATCCACCAGACTTCACCATGTCCCTCTCGTGGTGTGTAGGCCCTGCTGTGCCACATTCAAAGG 

AGTAATTTCCCCAAGGCAGCTGGAACTTTACATTGTGTTGGAGTCTTGTACCGCGACCGGTCAGAATAAACATGAAGCGTTATCGT 

ATTGAAAATACTCCTTTACCAAGGAAATGGAATGGTTAAAAGATACTGATATTTCTAGAAAACGACATGCATTCCAGATTGTGTAA 

4 5 CTAAGAGAAATCTAACTAGGCAATAGAGAAAGCCTGATCTCAGAGGGTGGAGAAGAAGGAAACAATTAAAAAGAGAAAACAACTAA 

taggcccaagggaaaggtctctgttagaaacagttttctgtcaattcactttaatctgaattgaaatttttgtttgtgaaatttgt 

gtgatatatttctgtgcagaactgataatgctatcaagaaccactggaattctacaatgcgtcggaaggtcgaacaggaaggttat 

CTGCAGGAGTCTTCAAAAGCCAGCCAGCCAGCAGTGGCCACAAGCrTCCAGAAGAACAGTCATTTGATGGGTTTTGCTCAGGCTCC 
GCCTACAGCTCAACTCCCTGCCACTGGCCAGCCCACTGTTAACAACGACTATTCCTATTACCACATTTCTGAAGCACAAAATGTAA 
50 GCCATTCCTGTGAATCTAGTTTAATGAGAGAGACGGTTAGTTTAGCTCCAGGTAATAATCATACTTTGCAGTTGTATACTTTTCAG 

AGAACTTTCCTGAGCATGATCATGGCCAGTCTTCACCTATGCCCTTTGAAGTAGATAGGGTGTAGGTATGGTGTGTTACCCCTGGT 
TTATGTCTCCAGAAACGAGGATGGTAAGCGCTTTGCCCAGGGTGACACAGCTCATAGAGATAGTGCTGACTAGAAAACGAGCTGTC 
CGATTCTAAATTGCTGCTTCAAATCTAATTTGAAGGCAACCTTTGAATGTAAATTTACTTAAGGTACTATTGAAGAATAGGGGAAT 
GGAGT CG CATTTGTAGATGTAATGTTTTTCTCTTCCAAAACGAAAAGGG AAGG TAGTATTATGTTTAAAGAGGAGAGAGTTT GACA 

5 5 CTGAAATTCAGTGGTTATGGTATGTTTCATTCTGGCAGTGATCAGGCAGACATGTCTTAATTTATTCACTCAGTAAGTGTTTACCT 

TCTTACTCTG AGT CAGGAG CAGAACTTTGTGACATTC ATTTTCTGATGT CT CCTTTTAGTCTC CG TTGGATCAGTGTG ATCC CTT C 
CTTATTTCTAGATATTTATATTTAGGGAAAGTGATAATCCATAATAGGTGGAAAAAGAAGAAGAAAGAGGAAAAAAATCGAGAAAC 
TTTAATCTTAAGAATAACAATATTAAATGATAAAACTTACCCAAGAATAGAGAGCTCATATGCAAATTATATGCAAAACATGTTCA 
TAAATAGTTTTTATTCrTCTCTGTCCATGGATTTGACTACAAACTTTACAGAAAGGTCTCAGATGAATAAATTATCATAAGAATTC 
60 CTGTGCTTTTTATTAAAACTCAAAATTATTCCAAGAAAAATATTTTTATTTACAAACAGCTGGTGCCATCAATTTTTCCCATAGAA 

ACAATTTTGAAACATTCATTAATGTATTTTATAATATATTTTTTATTGTTTTTTTCATTGTGTTTTTCTCTAATTAAGGAACACTT 
CCCAAAATTTAAAGTGCTCATCAACACCTCCCAAGGATTTTTCACCATGTTCCTTTAGCTGTTTAGCCATTTTAAAGGCCTGGCTA 
AATTTCACATTAAAAGGTTTTAAAAATTTGTTTAGTGTATTTTATCAGTAAAGTGTTTTTTTTCTCTCAGTCCCAGAACGAAACCT 
CAGGAAGCCAAGTCCCCTGAAGCATATGTAGCCCTGAATGACGTGGCCTTTGTTTTGTCTTTTGCATCTAGGTCTCCAGTCATGTT 
65 CCATACCCTGTAGCGTTACATGTAAATATAGTCAATGTCCCTCAGCCAGCTGCCGCAGCCATTCAGGTAAGATCATTGATCATTCA 

CTGTTCAAAGCACCACTTTTAAGAAATGCTTATTTCTTTCATCTAAACACATATTTTTACCTGAGCAACTAAAGTAAAAAGGAAAG 
GGAACATGGAGAGGAGAGCAGAGTCTTGGCCAGCAATCTATTAATCTTGTCTTCTAGAATGAGTrTGCTCTGGAATTTTCTGATTC 
TTTGATGTTGCAAGGTGAAATAACTCATCAGTCAGCATCCACTCTAGCCTGAGATTTCACATCACrTCCCTTAAGTCTGAAATAACA 
TTCACAAAGATTTCTGCAGGAGCCAAATTTGGTTGGTGGTGTTGTCACAGTGAGGCTCTTTGGGCTGTGCGGCACCTCATGACCAT 
70 ATTGGCTACACCCATTGTATTTGCAGCTTCCAATCAGACCTTTGTCTTTATTTCCCTTACTTTGTAATTTCAGAGACACTATAATG 

ATGAAGACCCTGAGAAGGAAAAGCGAATAAAGGAATTAGAATTGCTCCTAATGTCAACCGAGAATGAGCTAAAAGGACAGCAGGTG 
CTACCAGTAAGACTGTCATCATGTGCTTGAATGAGGGGATAGCAGCTTTGCCTCAGTTTACCTAAGCGCTCTTCrCTTCTAAATAT 
TACACTTAGCAAGGCTCCATATATCCATTCAGAATGTCTCAACACAAGAAGTTGCTTGTAGTAAAATGTAGTTGGTATCAGATTAT 
ATG CTGATTAAATTGGAAG CAGT CTTTTTGT AATTG C AATAAAAATGCAATATC C ACTT ATG ATTG TT ATCATC AATTTTTTTCTT 
75 CAGAAGGACTATAATCAGTTTAAAGACTAGCAAAGATAAAATGAATGAAAATCTGCATTTTCTACAGAGCTATGTATCTATATGGT 
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ACCATTTTGGTTTTTTTCTATTATTTTGTTAACCTATATTTTCATATTTTATAATTTCAGACATGATTTGATGCATGTTCAGTATA 

tacatgtaaaaggttatatataaaacctcttcataaataacattagctgctctcttttatttgcatgtgtgaaagttatgtgggcc 

attactgaattctgacatctttagcgactgggcagccaactgggatggctccttgtgctttgcaacatacatagttaaccaacaaa 

gacaataaaagagaagtgatgcccagtaggtattcctaggggtaaatttattttttgttaaataataagatgtttatgtgcacatg 

5 CTAGTTCGACCACTTTrrAACTTTAGTTAATGTTTTGCAATTTCTCCTGTTGTGTGGTCATACTGTAAGGAGACTTCTGTTAATTT 

GCTCTTCTGCTTTCCTAACCACGTTGATTTGGCAGTGCTTCACTGCATCAGTGCAATCTGTAGCATTAGAAAGGGATAGAAGCAAC 

aagaatatgtgtagatcaaagcaactctaactcctgagtcctctagcttttttgtggttagaatgcaaataggacagttcttcagt 
tcttcactcacagcaagcatttatggacctttggcaaattatattaaagtggaattttaagacaatatgataattatacttcgaaa 
tatagacctatgatttgacatttttacaaaatgataacaaggtaatcatataggtacaacctctagcactattaaaaacagggtct 
10 tgcattgataaaaggaaacatcttgacaactgtttcataggcgtaagtttgggatgatgcaactactcttatctttcctccaacag 

CATCTGATACCTTGTGCAACTTCATTGCTAAGTTCCTTCTCCCTTTCTTCTGTCCTCTCTTTATTTCTACACCCTTCCCCCTTCCT 
TAGACACAGAACCACACATGCAGCTACCCCGGGTGGCACAGCACCACCATTGCCGACCACACCAGACCTCATGGAGACAGTGCACC 
TGTTTCCTGTTTGGGAGAACACCACTCCACTCCATCTCTGCCAGCGGATCCTGGCTCCCTACCTGAAGAAAGCGCCTCGCCAGCAA 
GGTGCATGATCGTCCACCAGGGCACCATTCTGGATAATGTTAAGAACCTCTTAGAATTTGCAGAAACACTCCAATTTATAGATTCT 
15 GTAAGTAGAATTGTGAAGGGAAGTTAACGATTCTGGAAGATAAATTAGAAAACCCATTTCTTAAATCATTGCCATTTTCTATAGCC 

AAGCTGTTATTAGCATATATTAATGTAAAGGTAGAAGTATGATTTTCATCTTCATGAATATGTTTTTTCAAAGATCTGATTT CATA 
GCCTACCGAGAGAGACAAAAGTATTTATAAATACTTACAAAATAGGACTTTTGAAGGAAGAGTTTTTTTTCACATTTTCACACTTT 
TCCrTCAAAAGTCATATTTTTAAAAATAGTCAGATTGATGACTTATAAAGCAGAGCTTGGATTATGGGAACGGAATGGTGTTTGAG 
TTACTTTTAACTTTTTTTTTTCTTTGCTTACTTCATGGTGCTTCTCTAGAATTTTGTCTTGCTTTTGAACAGCACATTAATGATTT 
20 GGCTTACTCAGAGCTGAAAGCAATCTTTTAGTGTATTTGAAGTAATAATCAGCTCCTTGGTCATACCTGGCTCTTTCCACAAAATG 

GTGATTATTGATTACTGGTCCCATTGCTTCACTGAGATGAATCATCTTTCGTGAAACAAATTTGTATTCAGCACCTCCTCAGCGAA 
CACTTGGTTCCTTrCCCAGTTGATTAAAAATCATTTATTGCACACTCATTGGTTAGGAGATGACCATTGCCGTAATATGCCATCTA 
GAAAAGGTCTTCATTTTGCTTTCCATTGCATGCAGATGTAGAGTGTCGGGAGGTCCCTGCAGCACATCAGAGGGCCAGCCTTGAGG 
CAGCCCACTAGACCCTGCTCTACTGCAGTATAATAGAGCAACTGCTCATCTTGAAGCTGTTGCTCAAGAAGCCAAACCAACGGGCC 
25 TAGTGTTTGCTTTGCGTTGAGCATCTCTCTCTCAGTGCTGTTTCAGGTGATGATGGCACACACTATCTCAAAGTTCTGTGCCTCCC 

ACATTGTTTCAGGATTCTTCATCATGGTGTGATCTCAGCAGTTTTGAATTCTTTGAAGAAGCAGATTTTTCACCTAGCCAACATCA 
CACAGGCAAAGCCCTACAGCTTCAGCAAAGAGAGGGCAATGGGACTAAACCTGCAGGAGAACCTAGCCCAAGGGTGAACAAACGTA 
TGTTGAGTGAGAGTTCACTTGACCCACCCAAGGTCTTACCTCCTGCAAGGCACAGCACAATTCCACTGGTCATCCTTCGAAAAAAA 
CGGGGCCAGGCCAGCCCCTTAGCCACTGGAGACTGTAGCTCCTTCATATTTGCTGACGTCAGCAGTTCAACTCCCAAGCGTTCCCC 
30 TGTCAAAAGCCTACCCTTCTCTCCCTCGCAGGTAGAACACAATTTCTGCACAGCTGTTACTCATTTTCAACAGACACCTGAGCCTT 

AATAATCTAGAAACTAATACTTCGGAACAAATGACTAATTACTGCTGCCTTTGCTGATTTCATTCTGTCGTTGAATCTAGCTGTTG 
CTAAGTTATACTGCCTCCCAAAGTTTAGGCTGTCTGCAGGCTAACTGTTGATTTTGGCATCATTCTCTCTCTTTTACTTTTGGGTG 
GTTTTGAAAGATAGTTGCATGAAACGTACTTTTATTTCCTTCAACACTAGAGTTTAACATTTCTGTCCCTTTCTTTTTCTCCCATC 
TGATCCCTCCCTTTAAAATTGTTAACATCATTTCTTCCTCGTTGTTCATTTATTCTTATGCGATTCACTGACCCAGGGGAGGAGGG 

3 5 AACCAAATTGTGTTTATATAACATTTGGGTTGCAACTAGAAAATTTAAAGCTAGAAAATTTAAAGGTTCCAATTCATCTTTAAATG 

GAAGAGTTTGGGAAGAGGATGAGAAACAAATGCTTAAGGAAAAGAACATATTTTTAATTTCAGTTTCTCAACATTGGCTCTTTTGA 

GTTGTG CCATACTATTTTACTAGTG C AGTTTTTGCCAAGGAAT ATTTTTATTT CAT ACAG CTTTTTT AAGGCATG AAAATCAC AAT 

TCTTATCAGAGATTTGTGTTCCTAAATTATTTAAATAATTAAATTAATAGATAATTTGGCACTTTAAAACATTTTTCCAATTGTAT 

CTGTTGAATTTGTTTTAAGAACAGATTTAGGTATGATATAGGTATATACATTTGGGAAACACTGAATCAAACAAAGTTACAAGTAG 

4 0 GTTTCTTAGCTGGGCATAGTGGCATGGGCCTGTAGTCCTAGCTACTGGGGAAGCTAAGGCAAGAGGATTGCTTAAGCACAGGAGTT 

CAAGTTCAGCCTGGTGAACATAGCGAGATCCCATTTCTTTAAAAACTTTCTTTTTTTTAACTGCAGGCCTTCTCAGAGTTATTAAT 
ATGCCGTTGTGCCTTGTGAATTTCCAGGAGGAGATTATGATATGTTGTGTTTCCCAAATTTATTTTACCTTGGAATTGTTTAAGGA 
ACACCTAGTTTTTTCCCAGAACTTTAGTGTTCTGAGAGACACAGTTTATTATTCAAGAATTTTCCATATAATGTAAACCTTCTGTA 
ATACTAATTTTGGTTCATAGATTATTAAAGAGAAAAAACAAAGTATGAAAGGAAACTATTAATTATTAACTATTATTTTCCCCAAA 
45 ATCACTAAAGCCTTTTAAATGTTAATAAAGAACACATCTCATTCTCTTTAATGACAAGTGTCATTTATTGAGAGTATTTTCTCACA 

GTTTTGCAAGTTTTTCAGCAATGACCCTAAATTTTATTTCTTGGAAACCACACCCAAATCCTGGGTGCTCAATTGAAATAAAACAA 
TACCCTAGTCAATATAACATGCTTGTTAGCATCTTrATTATTTAATATAGTGGGTCAGGAAAACATTCTTGTTATCTAGGTGTGAT 
TTTTAAATTGGGGAGAATAAAGAATTACCATCTAATCTAAGTATTTTTTCTTTCTCTCCATATTTAGTTCTTAAACACTTCCAGTA 
ACCATGAAAACTCAGACTTGGAAATGCCTTCTTTAACTTCCACCCCCCTCATTGGTCACAAATTGACTGTTACAACACCATTTCAT 
50 AGAGACCAGACTGTGAAAACTCAAAAGGAAAATACTGTGTAAGTCTTTGGTTCAGGAATAAAATGATTTATCTTATTTACTTATAT 

TTAATTAATGGAATATAGTTCCCAGATGTCTGATCCACTTGTATGTGCATAATTTTACTGACCATTTATATATAATCATGTCTATT 
CCCACATTGAATATATCTGTCCTGGGCATATTACAACTACCTACAGGTAGAAGATGGGAAGATAAACTAGATTCCTTTTGTAACTT 
ACTCCAAAATTTCCTATATATGCACAAGTAGTTTTCATAAAACTTTTCCATTCGGTTTGTTTGTTCCCTCCATAAGGCCTTCTTAT 
GAAAGCCAGATTTTCAACCTCCTTTCCTCTCTAATTGTAAGCTTCAGAATAAGAACGAGTATGGTTTCTTACCTAGTTTGTATTTT 
55 TATTTAATTTTATTTGTTTATTATTTATTTATTTTTAGTTTGTATTTTTTAATCTTATTTTTTCTTTTTGAATTTATGTGTAGATA 

GGACCTCTTCTGACATCCCCAGGAATATTATATGATTAGAAGCCAAGGGATGAGTAAGCAGTCATTTTTATTCAATAAAGCCTTAA 
TCAATTCAGAGAAATGGTAGAGAAAGTGTGAATTATCAGAAACCTTGAAAAGAAATGCACTGTTATTTCGAAGTACAAAAAGTAAA 
TTTTAAAAGTTTAACATGTTTTGTAGTATGGGCTCTGTTTTCATGAATAGGGAAACCTGATTTGTAAATGACATCAGGTCTTCTTG 
ATGCTCATAGTCTTATACAGATCATAGGCACTACATGTGTCTTCAGAGCCATTAAGGAAAGATGTTAAATCATTTAATGCTTTTAG 
60 TCTTCGAGGTATAATATTTTGAAATATTTGAAAATATGTGATATGCATATTCTCTTTTTCTTAACGAATAACGTGATTAATCAGCA 

CACCCCAATTCCATATCCGGAACAGAGTTTATTGTATTCAGTGGAAAAATGTTAAATGTAACAGGTAAAGCCATGTAGGGACATTT 
ATTCTTTTGTATTGAGCCACTGCTTGTTTTCTTTTTAAAGTTTTAGAACCCCAGCTATCAAAAGGTCAATCTTAGAAAGCTCTCCA 
AGAACTCCTACACCATTCAAACATGCACTTGCAGCTCAAGAAATTAAATACGGTCCCCTGAAGATGCTAGTAAGTTCTAGAAAAGT 
TTTTGGATTTCATTGGTTTATTAGTCCCATTAGGAGTTCTCTCTGATGCAAAAATACCCACTCTTCCGTTTAGCCTCAGACACCCT 
6 5 CTCATCTAGTAGAAGATCTGCAGGATGTGATCAAACAGGAATCTGATGAATCTGGAATTGTTGCTGAGTTTCAAGAAAATGGACCA 

CCCTTACTGAAGAAAATCAAACAAGAGGTAAACACGCAACCCTTTGGAAGCAACAAGCTGAGAATCCTGCCCCCTTTATTCCTTGT 
GTGCAGCTTGATGTGTCTGCCATTGGCACTGTGCAACACCACGACTTTTCGTGCAAGATTTTCATACAAGGTGCAGCGAAAAGGTA 
CTGCCAGACTGTAGGCATCATCAACCTTTCCTTTGGGAAGCCAAGCCATCTCTATCTACTTCATGTTTGGACAGAAAACATACTAG 
AGAGTATCAAGAAAAGGGAGGGAAAGAGGTTTTTAATGTACTTTTAAACATTACTGATTATATAAAGTTGATATTTCATTTTTAGA 
70 TGTGAAGAATTGGAATTTAAATTAAAATAATAGTATCTTTAATTAATTGTATTAAAAAAAGGGAGGCTGGGCGCGGTGGCTCATAC 

CTGTAATCCCAGCACTTTGGGAGGCTGAGGTGGGCAGATCACAAGGTCAGGAGTTCGAGATCATCCTGGCTAACATGGTGAAACCC 
CGTATCCACTAAAAATACAAAAAAATTAGCTGGGTTTGGTGGCGGGCGCCTGTAGTCCCAGCTACTCAGGAGTCTGAAGCAGGATT 
ATGGTGTGAACCCGGGAGGCAGATCTTGCAGTGAGCCAAGATCGTACCACTGCACTCCAGCCTGGGAGACAGCAAGACTCCGTGTC 
AAAAAAAATAAAAATTAAAATTAAAAAAGAGAATCTAACCTGCAAGGATCAAAGTTTTAGCTTGTTGGCAACAGCTGTTTTCCACC 
75 AGGTTAGATACAGTGCTTCTTGAATTTATTTTCATGTAAAGATAAGTATTTTTTTTTATAGCTAAAAATCTGATTTGATTATTTAG 
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TAATGGAGAATTTTACCAGAATGTGATTAAAAACCAGTCTTTTGTCACCAAAAGATCTTTTATGTCACCAAAATAAAATCCTTGAC 

ggatacaacactactaggtgtatcattaaaatatattcttaatagaataaacacctagaatcagaacattggttgaaaacgtagga 

gctttacaggggcagtaaatttggagctagtcacatttcaaatttgccatcagtgtttctttgttgaatccagaagatagagcaaa 

TTGAGCTGATAGTGTAAGTTAGCAACATAGTTTTATAAAAGTATTTGAGGGACTGGCCAGAAATATACTCCTGACTGTACATGTTT 
5 CATAGGAAGTTCTAGAAACAACAAAGCACTTTCTATATGCTTTTAGGTGGAATCTCCAACTGATAAATCAGGAAACTTCTTCTGCT 

CACACCACTGGGAAGGGGACAGTCTGAATACCCAACTGTTCACGCAGACCTCGCCTGTGGCAGATGCACCGGTAAGTACGTGTGCA 
CCAGCCCCCAAGTTGTTATGTGACACTGGrGCCTCATGAAATCCTGTGTGTGGCATAGGGCTGCTGCGGTTTCAGCACTCCCTCTT 
T AACACAT CTT ATTT CT AAATGT T CT C CTGCACAT G ATT TTT AAAAAATG ATT ATT AATG TAG AGT AT AAAG TTGAG ATTTTTT CA 
TGTATTAGAAACATTGCAGACTTTTTCATTATTTGTTTTCTCATTATTTGAGTGCCTTGGCCATTTAAAAAAATCTACATGGATAT 
10 AAAAACTATGTTCATTTATATATTTTCCTTTATTTGTCTTCTAAATAATATTGTCTTCTTGTTAAGTTGTCTCTTGTTTGGTTTGT 

GTAGCATCTCATATGGTATCAACCACGTTGTCTATAGTAGATGCCCAGTATTGTACCCAATTGCTTTGGGTTACTACCACCATTTT 
TAAAGTTTATAATTTGTGAAGGGTTGTCCTTATGTCTTAAGGAAAATCAGAGCTAATAACAGCTGCTAAGATTTATTTAGTAGGTA 
CTAAGTGGTAAGTACTGCTCTAGGGGCTTTCGATGAATTGATTCAGTTAATTCTCACAATTATCCTGTAAGGTTGGTATTATTTTT 
ATTAATTTTTATTTTTTTTGAGACGGAGTTTCGCTCTTGTTGCCCAGACTGGAGTGCAATGGCACGATTTCGGCTCACTGCAACCT 
15 CTGCCTCCCGGGTTCAAGCGATTCTCCTGCCTCAGTCTCCCGAGAAGCTGGGATTACAGGCACCCGCCACCACGCCCAGCTAATTT 

TGAATTTTTAGTAGAGACGGGGTTTCTCCATGTTGGTCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCTACCCGCCTCGGCCT 
CCCAAAGTGCTAGGATTACAGGCGTGAGCCACCGCGCCCGGCCAGGTGGGTATTATTATCATTTCTATTATGTCAACTGGAAAACA 
GAGGCACAAAGAGGCTTAGTCATTTGCTCAAGATTGTATACCTAATAAGGGATGGTGCTGGGTTGGAACTCAGAAGGTCTTGTTCT 

aaattccctacttttcaccattttttgccaataatttatagctctaaaatattgatagttctgtaccaatatatgaaataaagtgt 

20 TCTCTCCCCAGAACTTAGTAAATCTTCTATTTTGAAAGGCATGTATTTATTAATTCATTTAGCAGATGTTTTTTGAGTGCCTAACA 

CATGCCTAGAACTCTGGGATCCCAAAGGAGCTTTGTGTTGTGGTGATGTTTGCCACAATGGGATTAAGGTTCAGACATAGTTGATT 
TCTCCTTTTAGCTCATAGTGGGGAGAATTTCTGGCAGATGACTGCATTTTTTTATGCTAATGTGTATCATCTCATAGTAATCTACT 
CTCCACAGTGTTAGAAAAATGTGGCTCTCATATTATCCAACCTCATTTAAATTTCAAATTATTCTCTTCCCTTTAGAATATTCTTA 
CAAGCTCCGTTTTAATGGCACCAGCATCAGAAGATGAAGACAATGTTCTCAAAGCATTTACAGTACCTAAAAACAGGTCCCTGGCG 

2 5 AGCCCCTTGCAGGTAATTACTATTCCAACATTGGTATTTTAAAATTCATTCACTGAAAAACTGTCATCTTTGGTGGTGGTGGTGGT 

GGTGGTGATGGTAGTGCTGGTGGTCTGTTTTTCGTTTTCAACATTTTAGACATAGGGGAGTAATGCTTTTATACAATTCTTGATGT 

CTAGAAAAATCCAATAATTCCTTTTTGCrACTCATATGAGACATGCTAGAAATTTTTATCAGTGCAGATTCCCCAAAGCATGATGA 

AATGAAACATTTCTTACTGTGACTGAGACTAAGATGTATTACACGTGTGTCACTATCTTCTTCTGCCCTCAAATGTTTTATAAAAA 

TATATCAATATAGTTTACTTTATGTTCCAAATTTTTTATTTTTTATGCTGTATCCCTAGGCAACCAAAGCTCAGAGACTGTTCCAA 

3 0 TTTTAAATGAAGTCTGAAATTAGTCAGACAGAAAATAATTGCAATGTATTTGACTGTCAGAATAAGAAAGTCAACTGTCAATGTTG 

TGAGGCCGATCTGAAGTTGACCATCTGCTGTCAGGTTTTAATATCAAAAGAGATTTCCCTTGTAACCCTAAAGTGGGTGTGTGTTG 
ATG AAATATAACCAATT CCAAATTAAT CC TGAGCCAAATGTAAATAAG AATGCAAATTTTG CTT CCCTAAATTATTT AAAGCAGTT 
TCTG ACATT AAATAGCC CAATACCCAG CCACCTGCAGAGCCCTCTCCTCCATCCCCCTG TGC CATGCAG AGGGAAACTTC ATAACC 
CTAGAGGAAGTGAAGAGCCTGGATTCAGAAGCTGAAGGTCATATTTCTTGCTGTAAGTTAAATGGCACGATCATAGGACAGCAGCC 
3 5 TTTGAGTCTGCCCATTACCTTAAAGGGATTTCCCATTCTTGTGATAGTTTCTCCTTCCAAATTGrGAGAATCTGAAAACTTGCCCG 

GTAAGTATTTGTGATGCTTAGTTTTTCAGGGTTTTTTGTTGATGTTGCTTTGTTTTTTGAAACAGGGTCTTACCCGGTGGCCCAGG 
CTGGAGTGTAGTGGGGTGATCTCGGCTCACTGCAACCTCCGCCTCCCAGATTCAAGTGATTCTTATGCCTCAGCCTCCCAATTAGC 
TGGAATTACAGGTGTGAGCCACCGGCAACCCAGCCGTTTTTTTGTATTTTTGGATAGAGACAAGGTTTTGCCATGTTGGCCAGGCA 

ggtctcgaattcctggtttcaagtgatctgcccacctcggcctcctacagtgctgggattacaggtgtgagctaccgcacctagcc 
40 agtgcgtagtattattgtaaaataaggattgcaagcacattttgtttaattaaatcagattgcttccttcctggcctctctctgac 

agcaattgttttggtaaaatggctgtggactggaatgtgagacagggagtcagtatttatggggaatctggacaagttcctgcgtc 
agtgaggctggagttggccccgtgtggagaagactcagaataccacaaagaggccagacgcagtggctcatgcctgtaatcccagc 
actttgggaggccaaggcgggtggataacttgaggtcaggagtttgagaccagcctggccaacacggtgaaaccccatctctacta 
atcccagctactcgggaggctgagacaggaggatcgcttgaacccaggaggcagaggctgcagtgagccgagatcatgacactgca 
45 ctccagcctgggtgacagaatgagactccatctcaaaaaaaagaatatcacaaataattgggagatgaggaagagaatgaactcca 

cccagacataagaggaacccagaaagggagttacaaagatttcaaggcaaagggcagccatttcaaaattttcctgaaagctgttc 

gaattcaactactgctattcgtgttttaattaagttagattaagttttgcatatattttctaacctagtctggggccaacttgtat 
ttgtagtagtacagaaaaagtctgttctaaatttcaaaaagccaacacatcaatatacttggggacaattaccattacataagttg 
50 aaacccatagttcagtattgagctttatcagtatatttgtattttatttaatggaaatattggttatctttgaaactcaaaattaa 

gttatagctctattttattaatctgtattctcctgtctatcagtgagtcatattggcactttatgaattctaacatctgtacactg 
agattaagttgtgtatggtgaaggtaatatttgtcaattctatcaaactgaataattgagacttgaaagttaattttagagtcaat 
actcctgtctaaaccatatagtttactggtttacactgaccagatatattttaataatctgctataaagccaggctcagtggctca 
tgcctgtaatcacaatactttgggaagccaagactggaggatagcttgagaccaggaatttgagaccagcctgggcaacatagtga 
55 gactcagtctctattaaaaaataattagctgggctgggcgtggtggctcacgcctgtaatcccagcacttttggaggccgaggtgg 

gcggatcacgaggtcaggagatcgagaccatcctggctaacacggtgaaaccccgtctctactaaaaatacaaaaaaattagccgg 
gcgtagtggcgggcacctgtagtcccagctacttgggaggctgaggcaggagaatggcatgaacccaggaggcggagcttgcagtg 
agctgagatagcgccactacactccggcctgggtgactgagcgagactccatctcaaaaaaaaaaaaaaaaaaaaaaataataata 
ataataataataattagctgggtgtagtggtacatacctgtaatcctagctacttgggaggctagggcaggaggatcccttaagcc 
60 caggagttcaaggttacagtgagctatgattatacccctgcactctagcctgggagacaagaccaagaccttgtctctaaaaaaaa 

ttttttaaggccagccgtggtggctcacacctgtaatcccagcactttgggaggcagaggcgggtggatcacaaggtcaggagttt 
gagaccaacctggccaacatggtgaaactctgtctttactaaaaatacaaaaaatagccaggcgtggtggtgcgcacatgtaatcc 
cagctacttgggaggctgcggcaggagaattgcttgaacccaggaggtgaaagttgcagtgagcccagatcgtgccattgaactcc 
agcctaggcaatagagtgagactctatctcaaacaaacaaacaaaaatttaatctgctataatagatactaatttattttaagaaa 
65 tacttagtgaatgttgttctacatacttgccaattgggaggaaaaaagaaatattcactaaatgaatgaatgttatacaccaagta 

tctccttcattttatgtcatggagttctagcttctgatatcacagaaatatgtgatttctaaaatgtttcagactattgtgataag 
tattggaaaatgcatcaagtgactctaaatatttaaacatacatcacctatatttcatataatcctgattcaataatatttctata 
gattttttatgcaatttggtaattttgtttgtttgaaacacagtgctatttcatatatttctattgataatccaatttgacctaat 
taggcatatttctcacacatggtattattgaacatattgcacatttattaaatgatatgtattttacttaagagtactttatataa 

70 TCTATAATTTTTGTAATTTGTACTTATAATAAATCAAATATTAAGTGGGATTTTAGCCAAACCATCTAGACATTTTTGTCATAATG 

tttttattaaaacagcaaaataggagtttcaaaatattttaaaatttgaatacttctaaaatgtaaaatgtttgcaactggtgtaa 
tgcagttgattgtctatccctctaaactgtctaaataacttaggttcaagaacagtttattgaagaacataggaactgcgcaattc 
tgtgttttatcatttcagttttaatcaccccggcttgattatggcaacaacattttagacaagcaattattactatttttgaggcc 
catatactgggccattatggttttgcttctaacgtacatataaatgcacatgcaatatatataaattatgtttgctgttttaaaat 
75 tagaaatgccgagaagctatgtgtttgacattttattataaattttgtacacacatagatgtatggaaaatatactatgttctaga 
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gtcaacaattgttatcattttgccatatttacctcatctctttttttttttttttgagatgaaatctcattctgttgcccaggctg 

GGGTGCAGTGACGCAATCTCAGCTCACTGTAACCTCTGCCTCCCAGGTTCAAGCAATTCTCCTGCCTCAGTCCCCTGAGTAGCTGG 

GACTACAGATATCTGCCTGGCTAATTTTTGTATTTTTAGTAGAGATAGGGTTTCTCCATGTTGGCTAGGCTGGTCTCGAACTGCTG 

ACCTCAAGTGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGGATTATAGATGTGAGCCACCACGCCTGGGCTACCTCATCTCTTTT 

GAGTGCAGTGGCATGATCTCGGCTCACTGCAACCTCCACCTCTTGGGTTCAAGTGATTCTTCTGCCTTAGCCTCTCGAGTAGCTGG 

GACTACAGGCGCTTGTCACCATGCTAGCTAATTTTTGGTATTTTTAGTAGGGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCA 

atctcctgacctcatgatcggcccgccttggcctaccaaagtgctgggattacagacatgagccactgcacccggccagtttttta 
ttttttatttttttgagacaaggccttgctctgtcacccaggctggagtgcagtggcaagatcatggctcactgcagcctacctcc 
10 tggactcaagcaatcctcctccctcagcctcctgagtagctgggactataggcacatgccaccatgcccagctagttttttttttt 

ttttttagagatggggtctccctgtgttgcccagcctggcctcaaactcctgggctcaagcaatccttctgccttgacctcccaaa 
gtgctgggattacaggcaggagccaccctgcccagcctgaagtattttaaagtaaattccaactaatataacattttattctcatg 
tacttccagatgtgtctctaaaaatagacatttttatatataacctaataccatcattacatatttaacaataattctttaatctt 
ctcattctcaggtatatttaaattttcccattaatccaaaaaagaatcaaaattgaaacaatttcacacattgcatttggttaagc 
15 ctcttaaatctcttttactctctagtccagtgctgtctaatagaacttctacagtgatgtgaaggaaatatctaatatgctgctat 

ccactatgatagccagtggcttttgagcacttgaaatatggcaagtgctgctgaggagcagaattttcaatttgaattaatttaag 

TTG CTTTAATTTAATAGCCACATTTCCTT ACTCTCTT ACTGG AATC AGC CAT TTCCCCATGGTGCT CTGAATCCTCTTAG TG AG AA 

tgttttgagacagagtctcactctgtcacccaggctgcagtgcagtggtacaatcttggcttactgcaacctccacctccttggtc 

2 0 caagctattctcctgcctcagtttcccaagtagttgggattacaggcacccaccaccacactcagctaattttcgtatttttagta 

gagacatggtttcaccatgttggccaggccaggctcaaactcccaacctcaggtgatctgcctgtctcagcctcccaaagtgctag 

gattacaggcgtgagctgccacacctagccaagactcagtgaattttaataatccagagctctccatgtatcccctaatctataat 

CTAC AGTGCTTAAAT AG AGGCTTTTATAAGC CATTATGTACACTCATGTTATGTTTG TTTTTTTAATTACTTAGTCTTTTT CCAAA 
aggaatttgcaacagctacataatcttataattgttatgtttcttttatattttcacagttgttttaattttaaattgtaaaagca 
25 aacaggatattcttataataaaaatgttctgagatgtttttcatatttgtgtctttcatgtggctcagaatatatgagattttcat 

gtcatatcattgtcagtattcagccttttctccacattgtgtggggtagaggatagagtctagaagcttataaaatggtcacaaat 
gaggaagtagagaaaacattcagcctagaaagcgtgcatttgtggtatgaaaggcactgtggaatgctgctggattctgcccttca 
gtagttacccgagagagaccgaggcagacgcatagctccctcctcagcaaggagaaaagagttgcctgctttcctcagcgtgcttt 
ccatttcctttgttttgaaaaaagcacattatgctaatcaactttccttaaggtagacatttttattggtagatcaaaaaccgtgc 

3 0 tttaagttataagccttctgaacttctgtatttttctcttaaattataatttccttttattcctatttaaaacccaagtgtaaaag 

ATGTGTTCATAGGCTTTCTACTCACTCACTTGCCTCTTTTTCGTAACCACAGAATGACAGCCTTAAATTTTAATrTCCTGACTTGG 
CTTGCCCATGGCCTGACTTTTTTAAAACAAGGAGTTTAAGTTAAAGAAATTTCTCCAGCCATTATTATTTAAACACATTTACACAG 
TATCAAAGAATTTAAAAATGTTGCTAGCAGTTGATACTCCCCTCAGCTTTCGGTTCAGCGTGTTTTAGATTGCTCCTATTTTGTTA 
TTTGTCTATGAACTTTTATATTTTTCAAAAAAATAAGGCAAGCCCTTTTTGCCTGATAGGCACTGCTGAGCAGTATAATAAACAAG 
35 CATGGGGGCAACAGAACCTGGGTTCCAGGCTAGACTCCACTGTTTTCAAACGGCATGACTTTAATTCATCAAGTGAACACAATTAA 

gcaaagtataagtttgggaccatggaatatccttcactcatcacacaggttactgtgaagatcaaatggatataatattgctttca 
AGATGGCGGCACACTTGCCACTATACACAGGTGATATTATTAGGCAGAGTCGCCACATAGTCCCTGTCCTTGAAATGCAGGCAAGG 
AGCCCTCACCAAAGGCCAGGGTGGTTTTTTGTTTTTCGGGTTTTTGTTTGTTTTTTTCATTGTGGTATATTATTTCCTCTGGCATG 
CTATTCCCTGTCCCACTCTTACAGAACTGTGTCAGTGGGTCACCAAAAGAGAGAGCTGATTCAACTGATTCCTTGAAATAAAGGTA 
40 GTCAGACCTCGCGGTATGATGGAGATGAAGCAACTGATTTACTGGTTTTCTCTATTTTTCTGCTGTTCGTGTTGTCATTTAAACAG 

acatggaaaccgtctgcacacgacagagatctttccgagcctttttcatctagtgtgctgtgctgacccgctcccctggatgcctg 

CACACTCATTTGGTTCTCCCTTTTGGTCACTTTTTTCCACTTACCCTGGCAGAAATTCACGTGGCTGTCAGTAGTAATTCAGTGAC 

CTGCTTTCAAAAAATGTTATAAATTAAGCAGCTTTTCTGTGTATAGCTTTTGGGTTGAACTGAGAAGGGCTAAGTGAAGGGAGAAG 

ctatgttgagctcagagtcagaatgccctgccccagacattttgagatgtgaatttttcatttgttttgtttggtgacacttagag 
45 agaataaacattctgagataaaaatcttccttgggcaggccagcaaagatagaattgctttagagcaatttggcacttggtcttaa 

T CTTAAT AG TTTGG AACT CAT ATGTG ACT AAGG AAAAGGATATTG CAAAAAGTTGTG CCACCCTAGG CTATATG ATATAAACTT AG 

aaagtctatcaacgtgaaaggtgaagagacctctagagacatcggggacaaactccaaatttgggaaaggtccatccacatttgca 
attgttagttaggcttgggaagtggagtcattggtggatgaggcaacttccaatcaccatctcgatttttatttccctaactttta 
agattattttctatagaaaatcagtagtgctgaagttggagtcatttaattgatttgtgccaacctagggaagcatttactctcga 
50 gaaaagtttggtaaccattaatcttaccttagcaacatttcagtttaagcttatctctgactttccaaagacaactaaagatttct 

acagtctctcttataactgatccattttttcaaaagatgtccctttgggaaggaattctcatttttagaattttagtccagaggaa 
gtatttttttttcagataggtgaaatagaataagcagaaaattcttattttttactgttttatataccattgatgcctgcttattt 

ttagtttatacaagtttcttattaggtcagcaaattgtaaaacacataatttgccaaggcttttgaagccagcagatactgggtga 
55 agttgctgtatgaatataataataagaaccgtttttgttcagcttgatgaaaaaactattcatgttctaaatgaaaatgtgaagat 

catctaattctgacagaaaaccacctgtggacatggtcttgtttctttttatttcttctgttttctacaaaagatggcaatattta 
tttaaagtgctttaacaggatatcccagttaaagctttgacagactgtttatagttcacttctgcccaggggcaattaaaggcaca 
ttacaggataagcgagatgactccccggccacaggaggaggatgtgtgggtaggattattaatgttgaaatgaattatgatagagt 
gacatgtctgcaagagcaccatgggttagtaacttaacaagaattcatatgcagaaacccataattctcagcagttctttagggta 
60 aatgaaactaaagtttagggagagagaacaaggagaatttgcaaagatatgtatgacagtatttaaaaatgttcttccagcacaaa 

gacattaatcttcctttgtcaaaataattctttctgcatgaaaagttggcatggggctcccaggcttcaggtaagatgggagaaag 
ggagcgtttctttttttttgtaccaaagtactcaatcttctgatcttccttgactttcacgacataggcatatgtctactctgacc 
agtttgtttcatttattgtggtaagatgtgcttgtcttgtgctttcctggtgcagaaaaggagctgcctcgctcatgcttggtggc 
ctttttgttcctacacacagtggttctcgtacatggtggctaccacatcctggtgtttgtctatactgggagaatcaggcgttcca 
65 agtcatcttggctgccctagctctgagcttcaggggatatatgactcagaaatgctatgctttctggaatttggatatttcatttt 

tatttgtttcttggtaaattctcttttgacttaggagaagctaactatttggaaaggtctctcagaactctaattacaaatatatg 
gtaccttctttatattgatctcatttttaaatacctagtcctggaggaagagctaaatatgaatacagtgatgagctgtgtagggg 
atctcacaggaacacagtcagatttcaagttgaaaatagattcagttgataatacttagtactagattctcctgaatcgactttgg 
gaattctgagtcaacctaaggactatattacaaaggatcagaccttgacttttaggccaggtgtagtggctcatgcctgtaatccc 
70 agcactttaggaagccaaggcaagtggatcacttcagtccaggaggttgagaccagcctgtgcaacacagcgagaccctgtctcta 

ccaaaaatacaaaaattagccaggtgtagtgtagcacctgcctgtagtctgagctactgaggaggctgaggttggagaatcaactt 
taaccccggatatggaggctgcagtgagctgtgatcatgccagcctgggcaaggagcaagaccctctctcaaaaacgaaaacaaaa 
aagacacagaacttgacttttaacaggaggcatagtaatagcaagcataagattgttttaacatagcatttaagataatttacgca 
tttagaaaattaattctggctggttgtagtagcttatccttaatcctaaccctatgagaggccaaggcaggaagatcacctgaggc 
75 caggagtttgagaccagcctaggcaacatagcgagacccccgctctctacaaaaaattttttttaaaaaacatagctgggcatggt 
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gacacactcctgtagtcccagctactcaggaggctgaggcgggaggcttgcttgaggccaggagtttgagggagctgtgatcacgc 

ccctgcactccagcctgggcaacagaatgaggccctatatctaaaaaaaagaaaaatggacaagaaaattctatattgattgaagc 

ccagctaaatagaaaaaaaaaaattctaataggccattttaaagactttggaaaaattcttagctagagtaaaacagaagcaatcc 

tttctttcctggttctcacatctccattctcaccttcattccccttcccctccatttgtttcaagtatttttcttttctatgtgtg 

TC TT T ATG T AAATTTAAATTT AC CT ACAAG AT ATT ATG AT AT T AAG AT AT TTCATT C TG CTT C CTG T TTTG T CACTT G TTCTT T AA 

gatccaagtccttggctccatgtgcatctaatccttgccataagccctgcatcgtacttcatattcaccatattgaactattcacc 

ctcaagtagtcactattaaatgtcacactgttgtagcgactacaaatgcaagctcagtaactgaaaagataacattaaattttgtt 

TTXTAATTGGTTTCCTGTGTCAATTTCATGTTTCGGGAATTTGTATGGACAGATAGACACCAGAGAGATATGCGTATTTCACCTGC 

ATGCTTGAGGCTAGAGAAACATGATTTATTCAGAACTATTTCAAATACTGTAACTAACCTGGTAATTTTGTTTAGGAAAACATTAA 

ATTCGGAATAGAAGGCAATTCAGAATACCTGTCTGTTATCTTTGTCTTGTCATTTTTGAGATACTCAGTTCCTGGAAAATATTATG 

ATAATCCATCTTGCTATGTAGTATTTCAAGTTATATGTTGAGCCTCTGAGCTTGCAGAGTGAACATTTCTATTCATAGACAGTGCT 

GTTGACATCAGTGGGGAGATGGCACAAGCTTTGTGCCCTAGGAAAGTTTAAAAGCTAGAACATTACACTGCAAACCCTATGTCAGG 

AAACTTTGTTGCAGCAACTAGGCAAGGAAACCCTACCACTGTACCCATACCTTGTTTTAGTAGAATTATGTTTCTTTGCTAAGAAG 

TCTGGTGACTCTCACACCCCATCTCAGCACTTTCCTGGATTCCAAGGCCCTGGTGCCCTGAGCACACAACTTCCCAGGTTCCTTTT 

ATTGTTTCTGATAAGAACTCGAATTAGAGGCAGCGTCTGGTACTCACCAGGGGTGTGGTCCCATGGGTGACATTCTTGCTCCATCA 

TTTCTTACCCAGGTAACCTTGAGTATGGCGCCTAAATCCTCTCTTCCTTTCAAATTGCCTGGTCTGTAAAATGGATGCAGTGAATG 

GTAGCTATGCCACAGGTGTTTTGTGTGAGAATTAAATGAGAGGAGTTATATCAATAACACTTAGAGGCATGCGGTGCCTATAGTGA 

GGGCTTGTTTTATGTTGTCGTTTAACCCTTTCTTTCTCAGCCCTCCCCCACTCCACATCCCCTCCCACTGGCAATGTACAAATTGC 

AGCTTCCTGCCTCTTTCCTGCTATCTCGCTCCCTGGATGACATCCCTGCGTTTCCACCTCTCTCTCCCCTAATCTTAGCTGTTTTC 

ACCCTTTCCCCACAGCATTGCCTTGACAGTTCCTCAGTGTCCCATCCCCTCTTCCCATGGACAACACCACAAACCTGCGCACACGG 

CCTGTTATTATTCCTCCTGTTTCACCTGTGTCCATTCTGTCTCATAAAGGACACTGTAGGCTCTGAACAGCTAAGGCCTTTCTTAT 

TCTTTTGTCCCATGGAAAATAATCCCTCCAGATAGCAATACCAGGAATAGTGCCTTTTCTAACCCACTGGTTTCCTTTTGAGCTTA 

CAGCCACCAAATCTTATATCTGTTTGTTTCTGTTCCCCTCTCTGCATTGACTGCTAGAGAGATCAGAGTCAAGCAGGAGGTTACAT 

CTAGCTGGGGCACTGTGCTTTATGCTGGTGTTTCGTGTGCAAATCTCATACCATCTTCATGTTACAGTTGTTCCTTAGTGTCCATG 

GGGGATTTGTTTCAGAACCCGCAAGGACACCAAAGTCCAGGGATGCTCAAGTCCCTGATATAAAATAGCATTGTGTTTGCATATAA 

TCTACACACATCTTACCATATAATTTTTTTTATTATTTGTATACATTCGTGGGGTACAAGTGTAATTTTGTTACATGGATGTATTG 

catagtggtcaaagtcgaggctgtgagtgtatttatcgttggaataatgtacattgtacccgttcattcctgtatactttaagtca 

tctctagattacttataatagctaatacaatgtaaatgctatggaaatagttgttatattgttaggggataatgacaaggaaaaca 

cctatacatgttcaatacacagcaattatttttttctgaatatttttgatctgccattgattgaatctatggatgtggaacccaca 

gatatgggacccacagatgcagagggccaactgtgtttattttttccaaatttgtttccctgttatgactcttctttatacacatt 

tttaaactctgttgtcttgtatttcttttctaatcatcttacgtccttttggaaaccaagtggggcataaatagtacatgtttgca 

tttgaggcaacacagaggcatcgcaggagctggagacagcaaagttcaaagccagtccaccacttacctacagagtggccttgggc 

aagttacctccattttctgtctccattctcgagcctgtctagagagagaatgaacctgcctcccgaggtgatggtgctgttttaat 

gaaataatgcatgtgaaatgtgaagtgccactgtccctggcatggagatgctgtccttagatattaggtccatcttgtatcttcta 

gtgtatctttaaaaattaaactatactggcttcatgcctgtaatctcagcactttgggaggccaagaccggcagatcacttgagtc 

caggagttcaagaccaacctgggcaacatggtgaaaccctgtctctacagaaaatacaaaaattagtggggcttggtggcacgtgc 

ctgtagtcccagctgcttgggtagctgaggtaggaggatcacttgagcccaggaggctgaggctacagtgagctgtgattgcacca 

ataccgatcagcctggtatgacagagcatgactctgtctcaaaaaaaaaaggaaaaaaattaaactatactgataaatatttctaa 

agtaattgatgaaaacatatatatgacacttagcaggtattgatcaattccagtgcgtgcatgagctgctttgcactgtggctacg 

gcactcagcagtttgcttagtgagtagatggccatagctcactttaggtatctggagaataatgctcattcctgtctccagctttg 

taaaattgcctaatagacggaaggcattaaaatatgaagatgggattatatcttatgaagctgcttggaatgggttttccctctta 

acaaataatttctgatcatccatatcccttaagaacaccggatttctgggggccagggaggtaagattctatctgacaaagccttc 

ctggtgtcaaccacttgccatctgttggtcagtgctggccctgctgggtctatagaatgagcttctttgtctgacgctcctgttgc 

catccctttctccatcagccttgtagcagtacctgggaacctgcatcctgtggaaagatggaggagcagatgacatcttccagtca 

agctcgtaaatacgtgaatgcattctcagcccggacgctggtcatgtgagacatttccagaaaagcattatggttttcagaacact 

tcaagttgacttgggatatatcattcctcaacatgaaacttttcatgaatgggagaagaacctatttttgttgtggtacaacagtt 

gagagcagcaccaagtgcatttagttgaatgaagtcttcttggatttcacccaactaaaaggatttttaaaaataaataacagtct 

tacctaaattattaggtaatgaattgtagccagttgttaatatcttaatgcagatttttttaaaaaaaaacataaaatgatttatc 

tgtattttaaaggatccaacagatcagtattttttcctgtgatgggttttttgaaatttgacacattaaaaggtactccagtattt 

cacttttctcgatcactaaacatatgcatatatttttaaaaatcagtaaaagcattactctaagtgtagacttaataccatgtgac 

ATTTAATCCAG ATTGTAAATGCT C ATTTATGGTTAATGACAT TG AAGGT AC ATTT ATTGTAC CAAACCATTTT ATGAGTTTTCTGT 

tagcttgctttaaaaattattactgtaagaaatagttttataaaaaattatatttttattcagtaatttaattttgtaaatgccaa 

atgaaaaacgttttttgctgctatggtcttagcctgtagacatgctgctagtatcagaggggcagtagagcttggacagaaagaaa 

agaaacttggtgttaggtaattgactatgcactagtatttcagactttttaattttatatatatatacattttttttccttctgca 

atacatttgaaaacttgtttgggagactctgcattttttattgtggtttttttgttattgttggtttatacaagcatgcgttgcac 

ttcttttttgggagatgtgtgttgttgatgttctatgttttgttttgagtgtagcctgactgttttataatttgggagttctgcat 

ttgatccgcatcccctgtggtttctaagtgtatggtctcagaactgttgcatggatcctgtgtttgcaactggggagacagaaact 

gtggttgatagccagtcactgccttaagaacatttgatgcaagatggccagcactgaacttttgagatatgacggtgtacttactg 

ccttgtagcaaaataaagatgtgcccttattttacctacttttgttttctctcttatttgtcactatggacaacagttacacttta 

aagaaaatggagcagactcaaagcactttcctctaataattgcacaccatatgcacttcgtgtgaagaagccaggaatcattacaa 

tggagaagaaagaacaagcaaactgagttaaatagttcacaaacaatcacatggacaatggggaggaatcttccagaatgcatcag 

tcagggtctagcggcatttgagtgcggatgctgtaaggggaattcgttcacaaatgtactgataccacagatgtgggcaggggcta 

ggagagcaacagggtgcaggcctgaaggcacctggaaggccgcctggagggggacagtcaggaaagcaggagcccttgagaggagc 

actagcctttgatgagaccactgccatcgaaggagacctcacagggagggagccaagggtaaaccctaactttgtttccccatttc 

tcctatctctgcctaggggtcctcactggcagaaccaaccagaagctggaggacaagggagctcccatatgggagccggcctgtga 

gccttcaagggtatgcggagtcgtttgttcaaaatagccccatttcacagatgaatctctactggctccatcttcagcttagtgtt 

CTCTTCACTATGCTGTAATATCCCTTTTAACATAAATTCCTTTAAATTTCCTrTACTCACTCTGTTCCAATTCTGAATTCTCATGG 

GCATGATACACTTGGTGTTCATAGAGCCAAGGATTTGTTACGCCTAATTACTAGTTTTTGAGTCAATTTGGTGGACTTTTACTGTC 

CTGCTGATAGATGACGTGACACGTCTTCCCAGTGTTGGGAAGCTCTTTATATTCATGCCCTCTCCGAGTATTTTTCCAAGCGCTGA 

CTCTGCCACTTACTAGCAGTTTGAACTTAGACAAGTCACTCACATCTCTGAGCCTTTTTTCCTTATCTGGGCAATGAGTTCTTTCC 

CACAGTGAAACTTTTATTAAGTAATGCACTATACAAATGTTTGTTATTATGTACACTTTCCACAGTCCAGTGATGCTTGCTGTGTA 

GTGTGTTGAATGCCCATCTTGCTGATAATGTGCACTGCCAATTACACAGTTATATTGAGAGGTCACTTAATTATTAATGACAAGAG 

TGAACTCAACATCTTACAGAACTGAAATAGATATTTATATTTCCAACACGCTTGTAACCCAATAACTAGAGACTAAAAACCTAACT 

TCATGAAAAGGAGTGTAAATTTAGCTGTTATGGTCAAATACTCACACAGCACACCCAGTTCACAAGCATCTCCAAAACGTTGATTG 

TTCTGATCAATTTTGAAAATCATCCTGCTCTCTACAGCAGGAATTCAGGTAGTACAAGTGAAAACAGTATTATATACTACTTAAAT 
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gaaaggctgcccttgtgagttactgtgtgtgaagttgcttctgcgtatgtccatccagagaacaggagagacactgagaagactga 
tgtgtccccgacctctagatgggactgaaaattcaagataagagagatgcccagggataaacttccttctttctttagaaattata 
CAATATTAGAACTGAAAGGGACATTAGATATCATCAGGGCTTCCCATAAGGGGCTCACTGTCTTGCTTTATTGAAAGAAAATCAGT 
TTTGAAGCCAGACCAATCTTTTTTTTTCTTTTTAAATATAGGTGGTGTCTTGCCATCTTGCCCAGACTGGTCTCAAATTCCTGGGT 
5 TCAACCAGTCCTCCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCGCACCTGGCCACCAATCTTGATTTGAAT 

TCAGACCCTACCCTTTACCAGCTGTGTGACTTTGTATGTTTTACTTAATCTCTCAAAGCTTTATTTTACTTATATTTTAATTATAC 
TGGAGATAAAAATGCATTTCAAGTCAAGGTTGTTATTGTGAAGATTCTGCAAGTAAATACATTCTTGCATCTCTGTAAAATGTTGC 
CGTGCCTGTTGATTAGATAAGTCACCATGATGACTTATGATCAATTAGAGAAAAATGTCTGTTACCCAGCGATGGGAAAGTGAATA 
CCTCCGAGACCCATGTCCCCAATTGTGTGTTAAAACTATTCTATGTTAAAAACTTACTTTAAAACTCAATTATATCTTCTCAAAAT 
10 ATTACTAATCATTCTAACATATTTTAGTTAATATGTTTCTCCTTGTACAAATATATATGTGGGAAGTAGAGGGCATATTTTTCCTT 

AAGCTTGCTGCTTTCTAATCCAAAAAAAATGTGATGTGCAGGTCTATTACACTCCACTTAAAATACTTACAACTTTGGGGCTTATT 
TTTCTCCTTTG AACCATTACT ATT AT AAAAATCAATTCTTCCTT AGT CACCAAGT C CTCATC CTTGAGGAAAGG AAGTCAG CTAAA 
ATACAAATCTCTTTGTAAAAGTAAAGTTTAGCGACTTGGGAGGCTGAGGTGGGAGGATCCCTTGAGCCCAGGAGTTTGAGACCAGC 
CTGGACAACACAGAGAG ACCCCATCTCTGAAAATAAATAAATTT CAAAAGT AAAGTTTACTTAT ATACAATTATACCTAGTAAC TT 
15 TGCTCCCTATAGCAAAAGGAAGCTAAACTATAAATCTTATGGAACTTGTTAGTGTTCTGGTAATAAACAGTTAATAATTTTTTAAA 

ATTAATATTCAGTGAAAATAATCTTGGCCAGGTGCGGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGAGGCAGGTGGAT 
CACCTGAGGTCGGGAGTTCGAGACCAGCCTGGCTGGCCAACATGGCAAAACCCCATCTCCATTAAAAGTACAAAAATTAGTGGGGT 
GTGATGGTGCGTGCCTGTAATCCCAGCTACTTGGGAGGATGAGGAACAAGAATCACTTGAACCTGTGAGGCGGAGGTTGCAGTGAG 
CTAAGATTGCACCACTGCACTCCAGCATGGGCGACAGAGGAATGCTCCATCTCAAAAAAAAGAAAGAAAAGAAAGTAATCTTGATG 
20 CTAATATGGAAATGAAAGAGGTGGTTTGATATTTGTCTTTACACTATATTTCTTTAATTCAACTAGTACATGTCGAGGCTCTATTT 

TGTGCCAGGTGCTGTGTCAGAAGTTGGGGTTAGAGCTCAGAACAACATAGATCAAAGTCCCTGCCCTCTGTGAGCTTATGTTCAGA 
TGGG AGATACAGATG AG TAAAGGTTACTAC AATAT AATCAGAATAGGGAT AACGGAGACCACGTAG AGC ACCAGAT CAAGACGTGG 
AGGAAGAAGACAGGTTT CCTACAGAACTGACACCTAG G CAGG ACTG ACAG ATAAAGTCAGGCAAAAGTTGG AAAGGACAGTAGAGT 
AAGATGTGACATCTTAAACTTGCTGAATAAAAACACCCAAATATAACAAGTTATCTTTAAATTCATGATGATATATTGTATTTGGA 
2 5 CATTCAGGCAGTTCTACTACCTGAGTATATCTAGTTAGTAAATTTTTTCCCCATGCTCCAAACAACAGTTTCACACCCCTTTCTCT 

CAAACTCTC CATCCCG TTTCTACC CAGTCCCCGCAG AT AACTTTG ACTCAT ACACGAATGAG AAAAGAG AAG CCGTCAAGAG C CAC 
ACCTGCATGCCTACTCTGTCTCTTGTTAGCATGGGTGAGCATGCCCAGCTGCAGTCATGGACTGGCCCATCCATCTGGCCTCTGCA 
AGCCArrCCTCTGTATCCTCAGGGGTTTCATCTTGTGAATACTCTCTCTCTCCCCGACATCATCATTGTCTTCCTCTCTCCCAATT 
ATTCCCrCACATTAACATGGTCTACAACTTCCAGCAGGAAAGACAATGTTCCCTCATCAGTATAGTTTAATTTTTTTTCTTTTCTT 

GCCTCAGCCTCCTGGGCTCATGTGATCCTCCTACCTCAGCTTCCCAAGTAGCTGGGACTACAGGCACGTGCCCCCAAGCCCCACTA 
ATTTTCGTACTTTCTGTAGAGACAAGGTTTCACCATGTTGCCCAGGCTGGTCTCAAACTCTTGGACTCAAGTGGACAATATCCCCT 
TATATACCCCATCATACCACCCCATTTATCTGCTCCTCAGCAAAACTGCTTAAGGGAATTCTGTATGGCAGGTCCCCACTTCCCCA 
GGTTGCCTCCCCTCTGCCCACTCCACATGAACTTTCATTGCCCCCACTCCTCCATGCCTGCCTCTTCAATGTCACCAGTGACCTCC 
35 ACTTCGCCAAATGCTGTAGTCACTTCTTGGGCCTCATTTTACTTTACTTATTGGCAGCAGTCAACAGAGTTGACACCCCCTCTTTC 

TCTAACCATTTTTCTCTCTTGGCTTCAGGCATGACTCTCTTGGTTTTCCTGCTTCTCACTGGTTCCCTCTGTTTGCTGCTCCTCCT 
CACTTTGGGCCTCAAGTGGCC CTTTCCTCCTTCTCTCTCCATCATTCTT CCTAAAGG ATTTCAT CAGTG CTGTGGCTTT AAATACC 
ATCTCTTCACCCCTGAGCCCACTCTGAAATTCTAGACTCCTGCAGCCTATTCCATGTTAACATCTTCCCCATATAAGCATCTTAGA 
TTAAGTATGAACAAAACAGAACTCATAATCATTTAAATGCTTTTTTCTCATTAGCAGTAATTGGCCCTTGTATCTTAATTTCTTCA 
40 TTTCTCAAGCCAAAAATTTGTCATCCTTGGTTTCTCTCTTTACCTTATTACCCTCCTTACACTCAAATGCTCAGAAAGACCTGAAT 

ATTCTATCTGCAAAATGTATCrrAAATGTGTCTGCTTTTTCTATTACCTGTAATAATCTTGTTAGTAATGACACAATATTTATGAA 
GTGCTCTCAATATGCTAGGGAAGAAGAAAGAGGGAGAGAGAAAAGAAGAAGAAAGGTGATGTCTGAGAGGTGAGTTTTGAGAAACT 
GAAAGAGAAACCTGGAGGAAAAAAAAAGATACGAGGCCGGAGAGAAAAGCGGTGTAAATAGAGCTTGAACTTTGTCCGTAGAGATA 
TGGGGAGTTATGGAATGGTTTCTGCAGTGATATAAAATTACTTATTTATAGCTGATTCATATAAATAATTTTGTTCAAATCCCTTT 
45 TTCATAGACAGTATAAAATTAAACCTTAGGTTAGCAGGGCCAAATGCTGGCAGGGCCTGAATCTTATACTCAGTTAATTGGATTGT 

ACATAGTGCACTTCCTACTGCTTCTTAATTTCAAAAGAATGTGCTTTAATCCCAGAAAAATCTTATTGAAAACATATCTTTTGATC 
CGAAGTTCATAAGGGCTGTTTTCACGTTTTATAGTCCATAAAGTAATTAGTTCAGGAAGAACTGATTACTTAAAACTCTTTTCTTT 
TTTAAGAGCAGAATATTATCAACAAATAATTTCTCTAAAAGTTTCCTCATCATTTTCAAAAGCCAAATCTTCTACTGAATTTTTCG 
TATGGAATAATCTGATTATATTTTGATATTTTGGTCATTAAGAAATTCTGCCAATATTTGTTCTTGAAGGTGTTCTTAGCTTAATT 
50 TTATATTTTCTTTTACTCTTTAATCTAGAATGCATTTGTAGAGTCAATGATCCTCAGAAACACATTGGAAATTTGTTTAAAATGGA 

GATTCTTGACGTCACCCTCGGATTCTGATTTATGAGTCAGGTGTAGACCTGGGAAGGTTTAACAAGCTTGCAGCTGATTCTAATGC 
AGGTGGTCTGAGAGGACCACACCAAAACACCCTGCCTTACTCCCCCAACCCTGTGTTTTCTGTCTAAACACTCCCCAATAGCTTTC 
AATTCCTTTGGGGCCCATAATTTTTAATTAAAATGCCCATTTGTCTATAGAGTATTAGAAAAATATTAAGACCCTAACTATAAGTA 
GATTTTCTTAAATCCAGGGAATTATTATGTTCCAGATGTTGGTACTAATAATGGCTAACCTCGGCCGCTGATCCATCTTTTGTTTG 
55 ATTTTTATAATATATGGGGAAGCATAATTTTGTATATATCTAAACCTCTTTAGAAATATGGTTCAATTGCATATGATCTGTCATAA 

GGGAATTTATATCTCACGAAGTTAAGCGCATAAACAAAACAAGACCAAACACACACACACACACACACACACACACACACACACAC 
ATTTTCATTCAGAAATCCTTGGTTCTAAACCAGTCTCTAATCAACATGCCAAAAACCCTTGTTTCAAATCACTTTACTCCTCTGTG 
CTTTGGGATTTCTATTTAAATGGGGTAAGTATTTAATCCTGTATATAGTTACAAAGCCCAGGGAGAACCTCAGATCAAAGACAAAA 
TTGAAAGAAAGCTTTAGTAGGCCAGAGACATTGGAGTACCAAGGATATAATTGTGAGGTTTTCCTGCTAGAAAACATCCTCTGAAA 
60 TGAACTTATAAGTTAACAAATCACCCTTCGCCTGTGTTTGGGGGCAGATGTTAGGCAGAGTCAGGATTTGTTTCCATTCGGTCACT 

TTTCTAAAGAATACAAATCCATCCACCTATTCTTTAATGGTCCTAAATAGCTAACAATGGACAGACAACTCCCTTCCCTTCCTTGC 
CCAGTTTCCGAGTCAAGGCGCGCAGTGTTCAGTGTATGACCTGAAGCCTTCTGGAAAGTGGTGATTGGTTAGGGTACTCGCCAGTT 
TGGCCTTACTTTGAACATCCCAAATTTATTTCCTTCCCCATTTCAAATATTCCGAAATGAAAGACATTAGGAGCACGTATTCTGGT 

taaatacggtgattgaaaatacgaatgaatgccactccatcatgaaatttcactaaatgacaatgagtcagcaaataaggggcata 
65 aatatacaagttaaagagaacaacaggtaagagattatttgtcaagagcctgtaactcatttatttattcaacaaatatttactga 

gcacctcctctgcaagcaacacagaattcaaaacaattaaatatgtattacatatacagcatatatgtttacatataaacaatata 
taacatatataaagttactggcagagtaatattttcttggatagtcacagatgtattaagaaacaggcttgtttcaaatttgcttt 
tttaataaccatatttctttaacatattctttttcatcttttaccatttctgacatcagattgtgtctttaacatggtctgatttt 
tcttttgttgtaaacttattaaacccatagagtcttataattgatgataccataaaataaaggaaaagcttggaaattaaccagca 
70 gaaatttcagaaaggaccccttaggtttctttttttttttttttttcttctgagacaaagtctcactctgtcacccaggctggagt 

gtgcagtggtgagatctcagctaactttcatcagtaatgaaaccagcaggtgttctgctccccaaaaactttgtccactgtctcca 
gacactcagagccacatgcttaactgtggctcatgggttaatgcatgtctgaactttttcagggtggaaactcccttttttcttta 
gtgtctaacccaatgcccaacatgacataagtgctcagtaaatattcagacaatccacgtatgaatgtggttgagcatctgtgagt 
ggtctcacctccaccctacatgtgttactatggtcaaccacttcatctctgtgggtctctgcttgctcagctataaattatttggg 
75 atcagctcagccatagattccctccaactctaattatctctgagtaaatgaagtcatgaaaatatgggaaactgaggcaggagaat 
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agggtctagaggcagggaacctagggctgattcacaattaattcctagaactaaatcaaaaggaaaacccccaacttgccatgccc 
aactatcaaaaggaccagaggctactccctttacaaccccccaactttttccgcatggcagatgaaatattgaaagtacctctgat 
tggtccccttctgcaaccaatcaggttggtcatgggtcaagtcttcatttgcataggagtataactttgtatatactctattttat 
cccctcccacaagcaatcagactgatcatgggccaccacttcatttacatagggtgtacaccaagtaagcaatgggaaacctctag 
5 agggtatttaagtcccagaaaattgtgtaactgggctcctgagccacttgctcaggtctgctcccaccctgtggagtatgctttca 

ttttcaat aaatctctg cctgtgttgcttcattctttccttg cttt atttgcacattttgtccaattctttg tc caagacac caag 

AACCTGG AC ACCCT CT ACCGGTAACAAAACTAC AGTGATTTTAG AGGGTTTGTTTG AAG TG TGTATTGCTCATG AAGGT AATGC CT 
TTGATGATAACATTTGCTAAACACCACGTAAAGGAAGGGAGGCATTTCCACACTTTGGGTCTCCTCCCATCTCTATCCCCAAGCCT 

taaaatttctgcttaaatgggagtcgaaggaacccaacaatactcagttgtgtcacttaaaggctgtgcaacatcgggaagctttc 
10 tgtatgtcttacagctagttcatatcacaagccagccgtttcatcatgcaaaagtctaaaacaacttacacctactttctaacatt 

CTTACGGAAAAACCAATACTGTTGAACAGAGGTGGACAAATTATAGCTCCTGGCCAAATCTGGCCCACTTCCTGTTTTAATAAATG 
cagttttattggaacacagccacacccttttatttcccatattatctatggttagttttctgctgcaatggtggagtgaaatagtt 
gcaacagagaccatgtgacctccaaaacctgaaatatttactatctggccctttacagaaaaaaagtttgtgaccccagccctaga 
agaaaagtaatcaaaaatcacaatggcagtattagtggtgaagataatggattctgcttcagttaaacagtgtaactgagcttatg 

ggcttaccgcaacctccacctcctgggttcaagcgattcctgcctcagccccctgagtagctgggattacaggcatgctccaccat 

gcccagctaattttggatgtttgtagagatggggtttctccatgttggtcaggctggtcttgaactcctgatctcaggtaatccac 

ctgcctcggcctcccaaagtgctggtattacaggcgtgagccaccgcacccagccgtgatttttctattacctaggtccttttgtt 

ggctacacaccatgactgcttctgtttgggagttgagaacatctggtaggttaaattggcaatatttgactgatttgacctacaat 

20 ATGTGGTCAACTTCATGTGACTCAACCTAATACTTTGGCTTCCTTCAGTGTGTTCAGTTTCAATTCCCCGCTCCCTTTGTAGTCTT 

ccagctacctcagtgattcttaatcttagctgtgtattagaatcatctgaagaacttaaaaaaaaaaaaatcaatgcccaggtcac 
acccaggaccaagtgaagccgaatctcaagggggagaaaccaagcccttggtaattttggaaagcaccccaggtgattctgaagtg 
cagtaaggcttgagaactatggaactaccaagagcttttggcaatacgcatgtgctaggtgctatagactccttccaattggagaa 
aagaatgtggacaattgtaataaataattggggcaagccggcatagtggttctcaaacattagcatgcaaccaatcacctggtggg 
2 5 cttgtgaaaacacagatttttggtgccaacccctcagtttctgattctgtaggtctg 

HUMAN SEQUENCE - mRNA 

ggcggcagcgccctgccgacgccggggagggacgcaggcaggcggcgggcagcgggaggcggcaccccggtgctccccgcggctct 
cggcggagccccgccgcccgccgcgccatggcccgaagaccccggcacagcatatatagcagtgacgaggatgatgaggactttga 
gatgtgtgaccatgactatgatgggctgcttcccaagtctggaaagcgtcacttggggaaaacaaggtggacccgggaagaggatg 
aaaaactgaagaagctggtggaacagaatggaacagatgactggaaagttattgccaattatctcccgaatcgaacagatgtgcag 
tgccagcaccgatggcagaaagtactaaaccctgagctcatcaagggtccttggaccaaagaagaagatcagagagtgatagagct 
tgtacagaaatacggtccgaaacgttggtctgttattgccaagcacttaaaggggagaattggaaaacaatgtagggagaggtggc 
ataaccacttgaatccagaagttaagaaaacctcctggacagaagaggaagacagaattatttaccaggcacacaagagactgggg 
aacagatgggcagaaatcgcaaagctactgcctggacgaactgataatgctatcaagaaccactggaattctacaatgcgtcggaa 
ggtcgaacaggaaggttatctgcaggagtcttcaaaagccagccagccagcagtggccacaagcttccagaagaacagtcatttga 

TGGGTTTTGCTCAG GCTCCGC CTACAGCTCAACT CCCTG CC ACTGG CCAGC C C ACTGTT AACAACG ACTATTC CT ATT ACCACATT 
TCTGAAGCACAAAATGTCTCCAGTCATGTTCCATACCCTGTAGCGTTACATGTAAATATAGTCAATGTCCCTCAGCCAGCTGCCGC 
AGCCATTCAGAGACACTATAATGATGAAGACCCTGAGAAGGAAAAGCGAATAAAGGAATTAGAATTGCTCCTAATGTCAACCGAGA 
ATGAGCTAAAAGGACAGCAGGTGCTACCAACACAGAACCACACATGCAGCTACCCCGGGTGGCACAGCACCACCATTGCCGACCAC 
ACCAGACCTCATGGAGACAGTGCACCTGTTTCCTGTTTGGGAGAACACCACTCCACTCCATCTCTGCCAGCGGATCCTGGCTCCCT 
ACCTGAAGAAAGCGCCTCGCCAGCAAGGTGCATGATCGTCCACCAGGGCACCATTCTGGATAATGTTAAGAACCTCTTAGAATTTG 
CAGAAACACTCCAATTTATAGATTCTTTCTTAAACACTTCCAGTAACCATGAAAACTCAGACTTGGAAATGCCTTCTTTAACTTCC 
ACCCCCCTCATTGGTCACAAATTGACTGTTACAACACCATTTCATAGAGACCAGACTGTGAAAACTCAAAAGGAAAATACTGTTTT 
TAGAACCCCAGCTATCAAAAGGTCAATCTTAGAAAGCTCTCCAAGAACTCCTACACCATTCAAACATGCACTTGCAGCTCAAGAAA 
TTAAATACGGTCCCCTGAAGATGCTACCTCAGACACCCTCTCATCTAGTAGAAGATCTGCAGGATGTGATCAAACAGGAATCTGAT 
GAATCTGGATTTGTTGCTGAGTTTCAAGAAAATGGACCACCCTTACTGAAGAAAATCAAACAAGAGGTGGAATCTCCAACTGATAA 
ATCAGGAAACTTCTTCTGCTCACACCACTGGGAAGGGGACAGTCTGAATACCCAACTGTTCACGCAGACCTCGCCTGTGCGAGATG 
CACCGAATATTCTTACAAGCTCCGTTTTAATGGCACCAGCATCAGAAGATGAAGACAATGTTCTCAAAGCATTTACAGTACCTAAA 
AACAGGTCCCTGGCGAGCCCCTTGCAGCCTTGTAGCAGTACCTGGGAACCTGCATCCTGTGGAAAGATGGAGGAGCAGATGACATC 
TTCCAGTCAAGCTCGTAAATACGTGAATGCATTCTCAGCCCGGACGCTGGTCATGTGAGACATTTCCAGAAAAGCATTATGGTTTT 
CAGAACAGTTCAAGTTGACTTGGGATATATCATTCCTCAACATGAAACTTTTCATGAATGGGAGAAGAACCTATTTTTGTTGTGGT 
ACAACAGTTGAGAGCACGACCAAGTGCATTTAGTTGAATGAAGTCTTCTTGGATTTCACCCAACTAAAAGGATTTTTAAAAATAAA 
T AACAGTCTTACCT AAATTATT AGGT AATGAATTGT AG C CAGTTGTT AATATCTT AATG CAGATTTTTTT AAAAAAAAACAT AAAA 
TGATTTATCTGGTATTTTAAAGGATCCAACAGATCAGTATTTTTTCCTGTGATGGGTTTTTTGAAATTTGACACATTAAAAGGTAC 
TCCAGTATTTCACTTTTCTCGATCACTAAACATATGCATATATTTTTAAAAATCAGTAAAAGCATTACTCTAAGTGTAGACTTAAT 
ACCATGTGACATTTAATCCAGATTGTAAATGCTCATTTATGGTTAATGACATTGAAGGTACATTTATTGTACCAAACCATTTTATG 
AGTTTTCTGTTAGCTTGCTTTAAAAATTATTACTGTAAGAAATAGTTTTATAAAAAATTATATTTTTATTCAGTAATTTAATTTTG 
TAAATGCCAAATGAAAAACGTTTTTTGCTGCTATGGTCTTAGCCTGTAGACATGCTGCTAGTATCAGAGGGGCAGTAGAGCTTGGA 
CAGAAAGAAAAGAAACTTGGTGTTAGGTAATTGACTATGCACTAGTATTTCAGACTTTrTAATTTTATATATATATACATTTTTTT 
TCCTTCTGCAATACATTTGAAAACTTGTTTGGGAGACTCTGCATTTTTTATTGTGGTTTTTTTGTTATTGTTGGTTTATACAAGCA 
TGCGTTGCACTTCTTTTTTGGGAGATGTGTGTTGTTCATGTTCTATGTTTTGTTTTGTGTGTAGCCTGACTGTTTTATAATTTGGG 
AGTTCTCGATTTGATCCGCATCCCCTGTGGTTTCTAAGTGTATGGTCTCAGAACTGTTGCATGGATCCTGTGTTTGCAACTGGGGA 
GACAGAAACTGTGGTTGATAGCCAGTCACTGCCTTAAGAACATTTGATGCAAGATGGCCAGCACTGAACTTTTGAGATATGACGGT 
GTACTTACTGCCTTGTAGCAAAATAAAGATGTGCCCTTATTTT 

HUMAN SEQUENCE - CODING 

ATGGCCCGAAGACCCCGGCACAGCATATATAGCAGTGACGAGGATGATGAGGACTTTGAGATGTGTGACCATGACTATGATGGGCT 
GCTTCCCAAGTCTGGAAAGCGTCACTTGGGGAAAACAAGGTGGACCCGGGAAGAGGATGAAAAACTGAAGAAGCTGGTGGAACAGA 
70 ATGGAACAGATGACTGGAAAGTTATTGCCAATTATCTCCCGAATCGAACAGATGTGCAGTGCCAGCACCGATGGCAGAAAGTACTA 

AACCCTGAGCTCATCAAGGGTCCTTGGACCAAAGAAGAAGATCAGAGAGTGATAGAGCTTGTACAGAAATACGGTCCGAAACGTTG 
GTCTGTTATTGCCAAGCACTTAAAGGGGAGAATTGGAAAACAATGTAGGGAGAGGTGGCATAACCACTTGAATCCAGAAGTTAAGA 
AAACCT CCTGG ACAGAAG AGG AAG ACAG AATTATTT AC CAGG CACACAAGAG ACTGGGGAAC AG ATGGGCAG AAATCGCAAAGCT A 
CTGCCTGGACGAACTGATAATGCTATCAAGAACCACTGGAATTCTACAATGCGTCGGAAGGTCGAACAGGAAGGTTATCTGCAGGA 
75 GTCTTCAAAAG CCAGC CAGCCAQCAGTGGCCACAAGCTTCCAGAAGAACAGTCATTTGATGGGTTTTGCTCAGGCTCCGCCT ACAG 
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CTCAACTCCCTGCCACTGGCCAGCCCACTGTTAACAACGACTATTCCTATTACCACATTTCTGAAGCACAAAATGTCTCCAGTCAT 

gttccataccctgtagcgttacatgtaaatatagtcaatgtccctcagccagctgccgcagccattcagagacactataatgatga 
agaccctgagaaggaaaagcgaataaaggaattagaattgctcctaatgtcaaccgagaatgagctaaaaggacagcaggtgctac 
caacacagaaccacacatgcagctaccccgggtggcacagcaccaccattgccgaccacaccagacctcatggagacagtgcacct 
5 gtttcctgtttgggagaacaccactccactccatctctgccagcggatcctggctccctacctgaagaaagcgcctcgccagcaag 

gtgcatgatcgtccaccagggcaccattctggataatgttaagaacctcttagaatttgcagaaacactccaatttatagattctt 
tcttaaacacttccagtaaccatgaaaactcagacttggaaatgccttctttaacttccacccccctcattggtcacaaattgact 
gttacaacaccatttcatagagaccagactgtgaaaactcaaaaggaaaatactgtttttagaaccccagctatcaaaaggtcaat 
cttagaaagctctccaagaactcctacaccattcaaacatgcacttgcagctcaagaaattaaatacggtcccctgaagatgctac 
10 ctcagacaccctctcatctagtagaagatctgcaggatgtgatcaaacaggaatctgatgaatctggatttgttgctgagtttcaa 

gaaaatggaccacccttactgaagaaaatcaaacaagaggtggaatctccaactgataaatcaggaaacttcttctgctcacacca 
ctgggaaggggacagtctgaatacccaactgttcacgcagacctcgcctgtgcgagatgcaccgaatattcttacaagctccgttt 
taatggcaccagcatcagaagatgaagacaatgttctcaaagcatttacagtacctaaaaacaggtccctggcgagccccttgcag 
ccttgtagcagtacctgggaacctgcatcctgtggaaagatggaggagcagatgacatcttccagtcaagctcgtaaatacgtgaa 
15 tgcattctcagcccggacgctggtcatgtga 
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Table 19 

MOUSE NOMENCLATURE 
ICSGNM Sox4 

Celera mCG11673 

HUMAN NOMENCLATURE 
HGNC SOX4 

Celera hCG36747 

MOUSE SEQUENCE - GENOMIC 

AC T ATT GG T AACT G T GAT GGTT AACT T TG C CAG TTT C ACT G GG C C ATT AG GT AC CCAAAT ATT TG T T GG AACATT C T AG AAG TAT C 

TATGAGCATATTTTGGGTTGAGTTTAATATTTCAGTCTATAGGTTGAGTAAAACAGACTGCCCTCTGTTGGGAACAAAAAAAGGGG 

tccaacatccagccagagttcctgtgctctgagcaggcagacgcaggcagaactgccagacactttccactcagccccaggtggac 

ATCTAAGCCTCTGACCCCACTCGGCGGGGGGTGGACAAGGGGCAGCCCCCAACTGGGGACCCTGAGGTGACACCCTGTCGTCCCGG 

GGTTATAGGAGAGAGGGAATAGGGAAGAGGTTCCCAACACTGACCAGAGTCTTAATGGAGCAGAGACTCTCTATGGTTTAAGAGCT 

TTATTATAGAAATGCAGGGAGAAAGAGAGAAGGTAGAAAAGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGG 

AGGAAGAGGAAGAGGAAGAGGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAGGAGGAGGAGGAG 

GAGGGAGAGGAGGAGGGAGAGGAGGAGGGAGAGGAGGAGAGAAGAAGACAAGGAAAAGAAAGAGAAGAGAGAAGACAAAGAGAGGG 

GAGAGGGGGGAGAGAGTGAAGGGTAAGAAGTAAGAGCATAAGAGTAAGAGAGAGAGGTGGGGGCTGAACAGCCCTTTTTATGGTCT 

TTACTGCTGCTAGGTAACTGGGGAGGAGTTTAACCTGAAGGTCAGAATCTTGGGACATTGCTTATGTGACTACTGACCATGCTTCT 

CTTGTGGAGGCTGTGGGAGGTGGTAACTTAGGCAGGGGCCAGAGCTCCAGGAGCATGAGGGAACGCCTACTGTGTCATGAAGGTAA 

attatgaccatcagggttcagacctcagctcgaccggagaccagcctgcaattccccacagccctccctaaagtgggttaaaagac 

AGAAAAGAATTAAATATCTGATCCTCTCCCATATCTACAAGACGTAACTTCCCTTGTCCAACCATCTTGTAGATTGGATGTTGTTT 

TTCCCTTGCTTTTTAATTAGAACTATGTCATTGGTCCTCCTGTGTCATAAGTCTACAAAGTGCATGTGTGCTGGCTAATCTTGTGT 

CAACCTGACAGACAACTAGAATTATCTGAAAGGAGGGAACCTTAATTGAGAAAATGCCTCCATAAGATCCGGCTGCAAAGCATTTT 

CTTAAATTGTGATTGATGTGGCCGGGCCCAGCCCATTGTGGGTGGTGCCATCCCTGGATTCTGGGCTCTATAAAGAAAGCAGGCTG 

AGCAATCATTGAGGAGCAAGCCAGTAAGCAGCACCCCTCCACGGCCTCTGCATCAGCTCCTGCCTCCAGGTTCCTGCCCTGCTTTG 

AGTTCCTTCCTGTCCTGACTTTCTTTGATGATGAACAGCAATGTGGAAGTATAAGCTGAATAAACCCTGTCCTCCTCCCCAACTTG 

TTTTTTGGTCATGGTGTTTCATCACAGCAAGAGACCCTAACTATGACAGTATGTCTTAGGAATTATCAGCCTCCATAATCAGGAGC 

AAAATTCCTTATAGCAACTCACTAATATGCCAATGGTCAAAGGAAGTTAGTGACCAAATCCAGAGAGTAAGGGGTAGAAAAGTCTT 

ACACGGGAGGTACCATTGCCAGGAAGGTTGGATTATCAAGACTCCCAACACACTGGCTGCCAACAAGGAAACCCCAAATATCGGCA 

GAATTCTCACTGATTGGCACTTGCCTGGTAACTATAGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnunnnnnnnnnnnnnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNTGTGTGTGTGTGTGTGTGTGTGTGCGCGCGCGCGCGCGCAACATGTGTTGGCATGTGTGCCA 
CTGGTGTAGGCATGACAGTCAGAAGAAAACATTAGGGAGACAGCTCTCACAAAGGGTCTCTGTTAGTTTTCCTGCTGTGCTTACTA 
TCACAGGTTAGATAGCTCACAACCACTCAGGAGTCTCCTGTCTCTACCACCAGCTCACAGCCACTAGGAGTCTCTGCCACCAGCTC 
ACAGCCTTTCAGGAGTTGCCTGTCCCTGCCTCCTGTCTAACTTTCGAGTGCTGAGATGACAGGTACCTACATCTAGCTCTCTTATG 
TAGGTCCTGGGGAGTAAACTCAAGTCATTAACCTTGTTGTAGCAAATGATTTTACCCACTCAACTGATGGCCCAGTTGCCTTGATG 
GTCTGrGTGGTTGGTTGGCTGGACTTTTTGTTTCGAGATAGGATCTAAGCTAGATAACTTAGGCTGGCCTTGAACTCATTATATAG 
CCCAGGCTGGCCTCCAACTCAGTGCTTGCCATACTTCAACCTCCCAGATGCTAGGACTATATGCATGAGCCATCAAGCCTAGCACC 
GTGCATATTTAAATTGTArGGTTTGTATTATACACTATATAGATTTTAACACATGGTACATTGGGAATGATGTCGATTTTTAAAAT 
ACATATATAGTAGGTAATGTCACACACAAATTTTCTTTCATTTAAGGTTACATTACACAATGCATGGTGGCACAAGCAAGTCTTTA 
ATGCCAGCTCTTAGAAGCAGGAGGTAAAAGAATCCAGAGTTCTAAGTCATTCTAACTGCTCAGATAGTTCAAAGCCAGCCTGGGTT 
G CATTC AAACTTGTCTTT AAAAAAACAAGTGACT CGACAT TTGTACAACACAGTG ATATTT CAG ATGATGTTTGTG AAATTG AGTT 
AAATTTGAGTGTTGTAAGGATGAGCCTTCATTTATTTGTCCCGACAAGCCAAATCAACTTACTTATGGAACTAACTTAAAGCAGTC 
TGCTTCTGTAAGTCCAGGCTGTCCTTCAACTTGTGTTTCCACAAGCTCTTGCCTCAACCAAGTGCTGAGATTTAGGTGTGTAAACC 
ATTTGAAATTATTTTTCACTTGGGCTGTGTGGGACAAACAGCCCACAGAGTCTTGTGCTTCAAGGACTTCTTTTAAAAAAAAAAAT 
CATAAGCTACTAGTCTCCAGTTACTCGGCCAGACACCTCCCTCCTCTTGCCTTCAAATTTGCCTCTTTAQAAAAGCTGCTTTGCTG 
GCAGTTCAGTATGAATTTATTTTACAGCATATACAAGGTTTTCTGGTAGCTTGCAGTTCCTGAGAACTGCAACCGAAGGCTCTTAA 

gctgagcgggggacacacagtagggcactcactacgttgattggcagttgaagtggcagttggtgtggagtcgtcgctgccacggg 

tactcttatctttcctggccacacccctgggcccaggaggcagctctgaacagatggtgagtctccggtgccaggtgtgcagcgcg 

ccctgcgctgtgtgaggcacagggctctttggtccttgccgcaccccacccatcctatgcccgcgagcgcccccagcgcaatgtgt 

gtctcggtgctgtccgcacgcgcggttagccgaaggtgaaaggctgggaaaaaaggaaccctagtgccaggcagaacccgccaccg 

ggccagctgctcgtggcgagcacgttcctcccctcctctgactcccatcacttggcagccaccccaatcgcctgctcgcccctctg 

cagcagcacacacgccttcgcacttgctcccctccctattctcttttctgacacttcgtggcttacatggaccactctccagcggg 

atgcccttggtccccgcccgtctcttagccttcaaggtggctctcctcgttccctaatatttggggaactctaggcggcttttttt 

ttttccataatcgtaatcatttgcttgcctcctgggactccaaactgtaattgcttttacgtgtctgtggtctcgaggacaaggaa 

tccactgagagatggtttgggggtgctgggctgggaagaggatgctctattccgattccgagtaccgtttgcggggtgggggctgc 

aaggaggaaagtgcgctcagcctttcctttatccaccctccccccgtcgccctcggcaagggctttggggcgccttcgaggtcctc 

tgtggacacacaaacacctcaatcttcctgatcaggctagagcctggaggtggggaactatctggttccttcgttctgcccctggg 

aagaagccctggccgctgtgcgtgcactgcccctcccgcagtcacagtgagagctgaagcgtgagtcccagaccgatgcagatggc 

acgctatttagtccaggagaggctcacagagggtaaggggctgctgggcacccgagtgcacccagggaaccaaatggctgtcggtt 

ccggtcagtggcggaactgggccccagcggctaggtccaggctggaatcggggggaggggtgcgtagggggagggactgggcgaga 

tcccccctcctggagtggctgctccagctgccacttgcaaggannnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

i ' JNNNNNNNNNNNNNN NNNNNNNNNNNN1^^ 

NNNNNNNNNNNNNNN N^WNNNNNN^WNNNNNNNNNNNN^fNNNN^^^ 

NNNNNNNNNNNNNNNNNNNNNm ^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnggcggggggcgtcaccagcccattcctgaccgtaaacctcctcagaaggcag 

tggtgaaacgccgctgcgagcgtcgcccgagccacgtttacagtaggaaagactttcctccgaaaagcaccaccggagtcgattgc 

aatttagctcctcccagtaagagtcacagagaggcaaggcgaggccggtgcaccgggagtcctaggcgagcttgggcaggacccct 

gttgctgagctccacggggcgggcgtgccgggctacggaaaccatttcttttcaggagcagggttggcctttgggactcctgtggt 

catgcaccgtgtgtttctgccgccgccgaagcagagcgcgcagctggcggagaaaccgcattctcgctcctacccgcccgagggag 

atgacccgtgacctcccgagtgaggttaccagatccgaaaggggcgtctcggcttccccagccatgggggttgagggggtgggggg 

tggaaggtggccctgaaaaaagtggacgagcaaacagggagcagcaatcggttaccctaaactttgtcttacggggaatgggggga 
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TGCCCAGAATTCACCAGCACACCCACCGGTCCTTGAAACCCGGAGAAGTGTTGGGGGTTCACTGGTTCAGGAGACCAGGAAGGGAC 
GGTTGGATCTTCCCCCACGTTTTCCCACG7CGCTGCATGCTCAGGCAGGCTCAGCGCTGCCACCTGGCGGCTGCCTCTCCCGGACT 
GGGAGGAGCTGTCTGCACGCACCAGTTCCACAGATCTTGAAGGGTGTGCCAGGCCTCTATCTGGGGAAAGGGCAGAAGCTCCAGTT 
AATGCTTCCTATCTATGTGGCCCGTGCAGACACACTTGTTTTCTGCTTGTTCTCAAGAGTAAGAGGGAAATGCGTTGGCGTTGAAC 
5 GGCATGGGTATAAAGAGCTGACTTGAGCCTGCTGGTTATGAGGGGTGAGAAAGTGGTGAAATTATTAGAAATATATGTTTCTTATC 

TCTGTGTAGTCTAACAGTGAATATGAACGACAGCTTTCATTTATCCTGCTTAATATTTTTCGAATAAGAATTCAACACACTGGTCT 
GGAGAGATAACTCAGCCCTTGATAAAGGCTAAGGCTCACAACCAAAACCTAAAAAATACTGTTTCAATACAGCCCCCCTTTCCTAG 
TCCAGTTTCAATACAACTTCCTCAGCACCAAGAATGGAGTAGTGCAAGGGGTTGGGGGGTGGGGAGCAAAATCAGCCCCAGTGAAG 
GGTTGACCTGAAAACAGGGCTGATGGCATTCAGTTTCCCAGAGCACTTCCAGTCAACGAAATTAACAAGAAGGCGTCCTCCACCTC 
1 0 TGTTTATTTGAACTGAATGTTCAAAGCCAGAGGGGCTCACACACTCAGTTTCTACAGCCAAAGCAAAGCACGATTCTTGGAAAATA 

GTGCCAAGCCAGACTCGTGAAACTAATTTCCATGCAGGTTTTCCTCCCTCTATGCTATCGGGACACATTAAGAAGTCGAGGTAAAC 
CTTCATCCATACCCCATCCATACCATTCTGTAGATGTGAGGTTTTATGTTGTGCAGGTGTGTAGGGGCAGGAGAAGCACATTAGCA 
GTTATTACCCTCTCATGTCGAATGGATTGCATTTAATGGAATAAAATAAATATCTGCCTTAATTCAAGACGTGAAAGATCTAATAT 
CATTTCCAATAAAGACCATTAGTTGATGATTCTAAGGCAGGACTTGTTTGCAAAACAATCCTGGCTCTCTGTTCATAGAACTACAA 
15 GGGGAGCGGAGGGAAAGAGCACTGAGCACTGACTTACTAGGGGCCACCAAATAGCTAGTATCTGGGGGGAACGGGGAGGTCTCTGA 

TGGAGAACTGATTACAAAGCTTAGGGCATTAGGTAATGAGACCCAGAAATCTTAATATCATGATTTGGTATTAAGTCCAGTGCATT 
CTGGTGTATATGTACTTTAATCAAAAGCTATTTGTCACATCTTTTGTCACATGTTTCCATGCTCTAAGAACAAAAACAGTCACACT 
TCAATAACTCCAAACTGTCAGGTATATACTCTACAGGATTACATTGTACAATGGTGTAACTAGGTCAACGGATGCTACCAACACAT 
ATTTTACCAGGTCTAAGAGAAACATAGACACAGGGGGTGCATCTCATAGTCAGGGGGACAAGGAGGACCTTTAGCAGCTCGTGAGT 
20 TGGCTCAGCCGGTACAGGCCTCTCTAGGCCAAACCTGGCAATGTGAGTTCAATCCCCAGTACCTGGATAGTGGAAAGAGAGCACTG 

G CCGCACAAG ATG TCCTCTG ACCTCCATCT ATGCACAGTG CCAAG CAGTGGACTCG CAT ACAAAAATTAACTT AAAATGGTTTATC 
CCCTTTTCCTTAAAGGCCTTTTGTCCTTTGATGGCATATACTATTACAGTACACCTTAAAAGTCTGTTGGGTTTTCTGACATGCAT 
CTAACAAGAAAAATCAGGGCAGGAATTACTTTTTTGATATGCTCTTTAAATTAAATATGTGCATTAAGCATGAGTGTAACTATGAG 
GGGTGATTTACACCACTGGAAATACCACCAATTACACCAACACTCATCTTTGCCAAATTA TCCA ACATTGTTGAATACAGATTGTA 
25 CAAGGAATACATCTCCTTATTTTTGTCATAATAAAAATACTGATTTTGTAGACAATAGACCTTTTAGGATAACCCAGATGCCATTT 

TGATGGCATCTTAAGAAGGTACATCTGTGGGTATCAGAAAAAAAAACAAAAAAAAACAAAAAAAAAAACACATATGCCTTGCAAAA 
CACTTTTCTTGGTGGAGGTTTTTTTCTTGAAGGAGTGCATACTATTTTAGGATTTCCTCCTCTGGGAATTAAAAAAGGGCTGTGAT 
GGGTAGCAAATAGTCAAAAAAAAAAAAAATTACTTGCTTTTTACCCACAAAACATTCTTGCCTGCAGTTGATCTTAGAGACCCAGT 
CAGCTGTCTCCATAGGGTACTCTTTCCAGTAAATGTCTAATTCTTGACACCCTCGGCCTCCTTCCAGCCTAAATACTCTGAATGTG 
30 TGACAAGGTAAATGGAAATATACCACCCAGCACTACTGTGCTCTCAATCAAGAGCTGGCTCTAAGTTGGCCTCCTCTGTTACTAGC 

CTGAGGGAAATCAGTTTATCATCGTATTAAAGGTGAGTTTTCACTAGAGTCCCAATGCTCAGATCTTGGGAAAAGGGTGGTTTGTG 
TAACTAAGTTGTTCTATATTCTAAGTATTATCTGCATGTGTTCGCTCTTTGAGACAAGGACTTGGGTAGCTGGAGCTGTCCTGGAA 

CAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGACTACAGGCGTGCGCCACCACCGCCCAGCTTGT 
35 CCTGGAATTCTTAAGCATCAGCGGATGATCTTGAACTCCTGATCTTCCCTGAAGGCACCTCCCAAGTACTGAGATAACAAACGGGG 

ACCACCAAAGGGGCTTTCGATTACGTTTCACCACCGGTGACCACCTTCCCACCTTAGTCTCTCGAACATCGTGCTGCTCTTACTAG 
AAGTGGCATTTGCATTAGGGAGAACTCGGAATGTGTGTTAGAATCCAGAGGGCTCAGGACACACATCCGTGGTTTATAATCACACA 
CTCACCGGGCACTAACACAAGCCCTCTATAAAGCTCACAAGGTTCCCAAAGCACAGCAAGAGGAGGACAATGAGACCCAGAAAGAA 
AGATCAGGAGAGGGACTTGAGATAGGTCCAGCAGCCCACTCCCCTGTGCCACCCCTTTCTCTTCTTGGTCTTTTAGGCCCAATTGC 
40 TTCAAGTAGCACAGACACACGGGAGACAATGGGTAAGAAAGAGAGGGGGAAGGAGAGCACATAGCGAACCCATCTATCCTTTGGAT 

ATTGTGGAAAACAAACATTTAGAAAGTGAAGTCAATCCCATCCTGTATTCACCATGATCGCCCTATACAGAAATCACACAAAGTCT 
CTTATTGAGGTAATTATGGGCCACTGCCTTAGCGTTCCACAGAAAATACTTGTTTGGCCTACCCAGGATTTATAGGGGAAGTGAAA 

TCATT AAAT AACTAGTT AAC CTCTGTTTGGC AAAAAG AGT AAG T AATT ACTG AAAAGGGG AG AAAGAAAAAAAAAAAAAAAC C CTG 

CCTTTCACAAACAGCACAGATAGCATCCTGAAGGGATTTACACAATACACCAACGTTTGTTCTGTACCCAGAGTTGTTAAAATAAT 
45 TGTGATGACAGGTGTCTAGGTACCACTTTCTTAATGGTTTTCAATATCCATTGATTTATTATTGTGGCTCCCCCCACTTACATCTC 

TAGCTCTAAGAAGGGGCTAAGAAAAGAGATTTTGCACCAAAGGCTGATTCTTTATTCCTGGGCTGAAAAGAACTAATAAAAATAAT 
CACTCGGCTTTTAAGCAGAAAGCTTCCATTTACAGTATTTCACCCTTACCCCCCCTCCAAGCCCCTTGTTATCTAACATAATGGCT 
AGAATACATTTCCGTCTCTCCCCTTAATAACTTCATGCATTAACATCCTCTTCACACATGCGCGTGCGTGCGCGCGCGCGCGCGCG 
CACACACACACACACACACACACAGAGGCAAACGCGCGCGCACCCAGCAAAAGGCGGAGGTGGGGGGGAAAGAGGCAGCAGAAATC 
50 TCAGCTGTACTTCTAGCCCTTTTAAAAAGTTTGCTCTGTAAATTGGAATGAGGTCAGATTTGGAGCTTCTCATTGCACGCGGAGAT 

TATTATTGCATCGGGTTCCAAGCCAATGGGAAGGACGGGGGAGGGGCTTGGCACGAGGAAGCGTTAGTTACAGCGGCTGNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNbTONNNNNNNNNNNNNNNNNNNNNI'^^ 

NNNNNNNNNNNimWNNNNNNNNNCAGTGGGGGAACTCTGCCGGTAACCAGCTCCCCTTCTTGCAGGAGGGAGGGAGAAACATACA 
TTTATTCATGCCGGTCTGTTGCATGCAAGCTTCTTGGCTTCCTACCTTGCAACAAAATAATTGCACCAACTCCTCAGCGCCGATTC 
55 CGCCCACAGAGAGTCCCGGAGCCAGAGTCGCTTTGGCTTTGCACTGCAGGAAAGGGACTTAGGCGCTAGAGACGATGTCGCTTTCC 

TGAGCTACCGCGAGCTCTCGTGAACTGCAATCGACTGCTTCAGGGAAAGGGGTGGGGGAAAGACTTGCCCCGGAGGCGGCGAGAAA 
CTTGCGTTTGGAAGATACTCCGGCTACCAACGTTTGGAGAAACTCCTCGCCGCGGCCGACTCCAGCCTCGGTGCCCGCAGGGAGCA 
CTTCAGCGGTGAGGGAGGACGGAGGGCCTCGGGGACTCTAGGTTGGCGGCGGGAGGCGGCCGCCCCTGGCCCGCGCGCCGCTCAGG 
GGACCCTGGTCTCCGCCCCGGGGAGCCCGCAGGGCCCGGCGACCGCGCCGCGAGCGTGTGAGCGCGCGTGGGCGCCCGGCAAGCCG 
60 GGGCCATGGTACAACAGACCAACAACGCGGAGAACACTGAGGCTCTGCTGGCCGGGGAGAGCTCGGACTCGGGCGCCGGCCTGGAG 

CTGGGCATCGCGTCCTCCCCGACGCCTGGCTCCACCGCGTCGACGGGCGGCAAGGCGGACGACCCCAGCTGGTGCAAGACGCCCAG 
TGGCCACATCAAGCGGCCCATGAACGCCTTTATGGTGTGGTCGCAGATCGAGCGGCGCAAGATCATGGAGCAGTCGCCCGACATGC 
ACAACGCCGAGATCTCCAAGCGGCTAGGCAAACGCTGGAAGCTGCTCAAGGACAGCGACAAGATTCCGTTCATCCAGGAGGCGGAG 
CGGCTGCGCCTCAAGCACATGG CTG ACT ACCCTGAC TACAAGT AC CGGCCGCG AAAGAAGGTGAAGTCGGG CAACG CGGGCGCGGG 

65 ATCGGCGGCCACAGCCAAGCCAGGGGAGAAGGGCGACAAGGTCGCGGGCAGCAGCGGCCACGCGGGAAGCAGCCACGCGGGGGGTG 

GCGCGGGCGGCAGCTCCAAGCCCGCGCCCAAGAAGAGCTGTGGCCCCAAGGTGGCGGGCAGCTCGGTCGGCAAGCCCCACGCTAAG 
CTGGTCCCGGCGGGCGGCAGCAAGGCGGCTGCATCGTTCTCTCCAGAGCAAGCTGCCCTGCTGCCCCTGGGGGAGCCCACGGCCGT 
CTACAAGGTGCGGACTCCCAGTGCGGCCACTCCGGCCGCCTCCTCCTCGCCGTCCAGTGCGCTGGCCACCCCAGCCAAACACCCTG 
CCGACAAGAAAGTGAAGCGCGTCTACCTGTTTGGAAGCCTGGGCGCTTCGGCGTCTCCCGTCGGGGGCCTGGGAGCGAGCGCCGAC 
70 CCCAGTGATCCACTGGGGTTGTACGAAGATGGAGGCCCGGGATGCTCGCCCGATGGCCGGAGTCTGAGCGGCCGCAGCAGCGCAGC 

ATCATCGCCAGCCGCCAGCCGATCGCCCGCTGACCACCGCGGCTACGCCAGCCTACGCGCAGCCTCGCCCGCCCCGTCCAGCGCGC 
CCTCGCACGCGTCCTCCTCGCTCTCCTCGTCCTCTTCCTCCTCCTCGGGCTCTTCGTCGTCCGACGACGAGTTCGAAGACGACCTG 
CTCGACCTGAACCCCAGCTCAAACTTTGAGAGCATGTCCCTGGGCAGTTTCAGCTCCTCATCGGCGCTCGATCGGGACCTGGATTT 
TAACTTCGAACCCGGCTCAGGCTCCCACTTCGAATTCCCGGACTATTGCACGCCCGAGGTGAGCGAGATGATCTCGGGAGATTGGC 
7 5 TGGAGTCCAGCATCTCTAACCTGGTCTTCACCTACTGAAGGGAGCGCGGGCCGGGGAGAAGGTGGGCCAAGAGGCAGGAGAGGAGA 
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gagggaaaaaagaaaacaaaaaacaaacaaacaaaaaaacaaacaaaaaaatgttaaaaagaagaagaaagaaagaaacagaaaaa 

aaatgagttaaaaagaatagatggagagtagaaggagaaaggggaaaagaaaaggaagaaaaagtgcatagagctggcctggaaca 

cgtcccgccgttggagaaggagcgcgggggcgttagtggacccgcgctcccatcccccactctcagggctggggactcgaaggagg 

CGGAGAGTAGACGGGGGCGACCTTTTTTTGTTGTTGTTATTGArGTTGGTGGTGGCTAAAAAAGCTACTTCGAGTTTCCTCCCCAA 

ttttgcttgaagagactcccccccaccccacccttccaacgagcttccggacttggttgcacccccagcaagaaaagaagccaagc 

aaagcttctaaagaccgaaggaatctttccctcacccccaccccctcgccttggtgatttcttgtttgattttgcctcatggtcaa 

GAAAGG AGGGGG AAAATC CAGCGTGCCCCATCTCCT ACCCACCCC CT CTTTGT ATT CT CTTTGT ATTTTTCCCCTT CT TAAAATTT 

ctttttctgcaatgaagacagaaagaaggctctggggtgatgcgtttggcatttgtgttgagcttaggggagcattggcatggaga 

aactccacgctggcgaagtcccgggctgggctttctcctcctccccccaccttttttccccttgtccttgcagctggagatgtgct 

gggagtagcaggccagcctcggaaatggacatggggacctcgtggaagccacagcaacctggttggggatgcagaaggacccggag 

cacagagggcgttggggttcccgggcctccgcctggggtctgtgcaaaaataaagaattaaaaaaaaaaaaaaaatcagagaggtg 

aggctacccagagccggcgggaggacaggagactgtgggatgtggtccaggggccgcggagtggtttgggggggaaaagagatttt 

tttcttctcttaatgggaatcgtgatggtgttgagttatttcactggtggggttaatatagcatgttatcctgtctatcttttgaa 

gatttctgtataagactgttgagcagtttttaaaatagtgtaggataatataaaaagcggatagatggcgctatgtttgattccta 

caacgaaccgatcaccagctccttttcatttttaactctttaaaaggattcaaacgcaactcaaatctgtgctggacttttgaaaa 

accacaattcaggaccaaattttttctccgtgtgtgtttattccttataggtgtaattgagaagacccgtttatttttaccccctc 

cagttttcttattttgtcccccctttttttcccttttcatttgctttcttgtcttttaacctcgtttctttatcttcttttttatt 

aacttttaattttttatatttaaatgtagacttttgacacttttaaaaaacaaaaaatgacaagagagatgaaaacgtttgattat 

tttctcagtgtatttttgtaaaaaatatataaagggggtgttaatcggtgtaaatcgctgtttggatttcctgattttataatagg 

gtggctggttaatatctcacacagtttgaaaaatcagcccctggtttctccatgtttacacttcaatctgcaggcttcttaaagtg 

acagtatcccttaacctgccaccggtttccacctttcaaccccctggtcttataaggggaggagagttcagcccagcaccataatg 

taaatgccgatttgagttcgcgacacaatgtactgcgttttcattcttgtatttgactatttaatcctttctacttgtcgctaaat 

ataattgtttcagtcctatggcatggtgatagcatatgtgttcaggtttatagctgttgtgtttaaagattgaaaaaagtggaaaa 

catctttgtacatttaagtctgtattataataagcaaaaagattgtgtgtatgtatgtttaatataacatgacaggcacgaggacg 

catccatcctgtgcaatatgccgtgtagaatatttgtcttaaaattcaaggccacaaaaaaaagcaaaaaaaaaaaaacaaaaaaa 

aaaacaaaaaacaatatttgggggaagagaaaaagaaaaaaaatgatgccagctaatcctgtccgtcactgcctgtcaggttgttc 

ctatataccttctgtaaataactttttttgagaaggaaataaaatcagctggaactgaaccctaaatcttgacttttgtcatcctt 

attcctgggatctctcctttcactgcaggctgctgctttgctgctttgcagcttcgcggtggcatggaagctggtgctgattcagt 

taagccatcttaatggcaaaccctaagttcctcttggccagatttcgcaggcctgaccccgagtgatggcattggccacgtgtgtg 

tcaaccctccctccgcacgccagccttcgaggaattctctgcgtctactgtacatcagcaggcaccctttgtctggaaattgcaaa 

gaggggggaggggcaggcttctctgctctcaatccagccggcaggctgaacttttttaaatgtattttttgcttttgtgtctctaa 

gccaccatcccctttacacaccaagatttgttttgcacagaccaagaagaacaaatgagcctgttaaattattaggtcttctagga 

gaaaagccttccatagttacaagatgggaaaaccaaaatcaacttaggcttgctttgttggggtggggtggaggagtccccttaaa 

tgcaaaggtcagtagggtgtggtgtaatccaagtacttgagaggcaggccaggctcaaggatcctgagtttaaggcctgagtggac 

tacttgattgaaactctgtttccagaactaccaaagttactatggccctaagctgttcatcttatgccccgcccaacatgggcgtc 

actgtgagtaaaatatagcctacctgctcaccactggaatgacaggccaagtaggagagtgtagatttttataggcaccagacaca 

G CATT AGTGAAG CCTG CATG CAGCTGGACAGT AGTCGGTGTTTATTTTAGAGATCAACGGTCTC CATGGGCAAATAGAAGTATCTT 
CCCTTCCCAAGGCTCATCTTCACAAATGTGTGCTTTCCATGTTTCCTAGTCTTTCCGCCCTGGAGAGAAAGGGTTAACATGCAGCA 
CTTGGAAACAATCCTTTCTGAGGATCGGAGGCAAGGTGCTTGCATCCTGGGATCACAACAGAAAGAAGACTTAAGGGCCAGTACCG 
CAAGCATTTTTGCACAGTAAAAAAGCCATTTGCTAGGGGTTGGCTGTGATCAACTTACACTACATACTTGGATGAAGTATTCAAGG 
GGGGGAAAAACTGAAAAAGCAATTCCCTCTCTAAATACTGTTCTAATATCATTTTTCCCTGAGACCTTGAAACAGTATGGTGTAAA 
TTTTTCTTTTTTAAAAGAGCTTTGGGAAAGAGTTGATATGCTTGTTTAATGGTTGATTATTATGGTGAGGATAATAGAGCATCTTA 
GGGTCTTGGAGAAGAAAGCCTTTGATAGTTACAAGACGGGGTGGGGGTGGGGATGACTTAGGCTTGCTTTGTTAGATTTGGGGTGG 
GGGTTTCCCCTCAAATGCAAAGGTCAGTAGGGTGTGGTGTAATCGAAACACTTAGAGACATGCCAGGCTAAAGGATTCTGACTTTA 
AGGCCATAGTGGACTACTTGAGACCCTGTTTCCAGAACAACAAAAGACCTTGTTCCTTCCCCCTTCTCCCCCGACCAGACAAAAAC 
ATCGAAATCCTACTGTAAATGAATCCTGTATGAATCATTTTTAAGTGATGCATATTTTCAAATAAGTTTGTATTTTTGTAGGCTCT 
TCTGCTACAGCCTTGTTTATTTTCCCCTGACTTTGCATGGGAGGAGCAAGCAGATGCTTTCAAATATTTTCTTTAAGAATCCTAAG 
GCTCAGGGTGAAAGTGGAGCAGTGCACTTAGCTAGCGTGCTAGAGGCCCTGGGTTCTGTTCCCAGGCCCCTGAAAAAAACAAGGAA 
TTCTGGCACATCACCCTTTTCTCTTTAAAGTGTTGATACCGCGTGCTTCCTAGCAGGGGCGTGGCAGATGTGAACCACTGGAACCC 
TGTATTCAGGAAGGAGACTTACATGCCAGACTGTGCAAGGGAAAATAGATATTAGAAAACCACTTCACGGTGACTTTCAGATGGTG 
TGGCTCAGCAGAAAAGAGTGAGCTCCAGCTAGCTTTTCGCTCTTGTTCTTAAGACCCGGCTTCAGGCCCTGTGCTCAGTCAGCAAT 

gtggattagtgacacttgtcaccattgtcagttcttagctgaatcccctgaagagccatgaaaataaataaataaataaataggca 

GCCTCCAGGCTCCTCTGGTGGGGTGAGTGCCTGCAGGGGCCTCAGGTTACTGCTGACTCTAGTCTGAGTAGGTGTCCTAAGGAAAG 

AACAGAGTTGGAAGGCCAGCAACCACTCGGrTTATCTGCTGTATAGATGGGATCAGAGTGCTTCATCATAAATCAATCGTTTGGTT 

GGTTGGTTTTGGGTTTTCCGAGGCAGGGTTTCTCTGTAAGGCCCTGGCCTAGAACTCTCTCAGTAGAGGGGGAGCGCCTTGAACGC 

AAGGATCTTCCCGTCTCTGGAAGTGAGTGCTGAGCCTGAAGATGCGCACCCAACACCACACCCTCTCACCTCGGATCTTAACCCAC 

TGACCTAGAAGGTTTTGGATAGCAGGGCATGGCGGTGCTGTCCATTTAAAAAAGAAAACTTCCAGAAAAATCTAAGACCCCCCAAA 

TCTGTTAGATTTCTCAAGGTGGAAGTTTTCTGTCATTTTTTTTTTTAATGGATACTTTGAGTTGTTTTTTTTTTTGTTTTTTTTGT 

GAGTCAGATCTTGTTAGGGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCTGGACCTTCGGAAGAGCAGTCGGGTGC 

TCTTACCTGCTGAGCCATCTCACCAGCCCTTGAGTTGTTTTTAAGATTGATTTTATGGAAGTGTTTGCGAGTGGTGTGCACATGTG 

CATACAAGGAGCCTCACAACAGCAAGGTGTCCTGTTGCCTGGAGCTGCAGTCACAGGCAGGTGAGCCACCTAACTCCATACCAGGA 

ACTAAGTTCAGGTTCTCTGGAAGAACGGGAAGTAGTATCAACTGCCAGAGCCTCTCCAGCTTTCCTGTTGATTGTGGTTCACAGCC 

CTGGCCCCAGGACTATAAATACACCTCTGGCTTCTGATCTCTTGTGTTTCCCCCACACACACACACACACACCCCACCCCCGGCCT 

CTCTGATTCATCCTAGAAAACAACCTGAAAATCCATGTCGGTTTTTTTTTTTCACCCTGCCCACCATTTGAAAGCTGGGGTGGGCA 

GCTTGTCTGCATTTTCACCCCACCCACCATTTGGAAGCTGAGTTGGGCAGATGGGGGCTAGGGGTGTGTGTGAGCATCTTTTGATA 

TCTGCATGGTGTTTCAGACCACACTAACCATCATTATTATCCTTTGTCCAGGGTGAGGTACTCGGTTCTCGTGCAGCTTGTCAAGA 

CTCTGCACAAAATGGTGGTGGCTCTCCTCCTCCAATCTCCACCACCCACCACTGCAGCACGAAGCCTTTCCTGGGGAAGCTCTCCG 

GATGGTGGAGCCCAGGAGGCAGAGGCAGGAGGGTCTCTGTGAGTTCACAACCAGTCTGCATAATGAGTTCCAGAACAGCTCAGACT 

ACATAGAACAGGATTAACCCTTTAATGCCTGTTTCTCCACACTTACTTTGTAGTGAGTTCTTGCATAAAACCTGTTCTTCAAGCTT 
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ccaaaatatattcatttcccaaaatatttgcattttgtgctatctttggcaagcagcgttgaatttagtcaaaataatccatgtgt 
gaatactggctctgagctaggctggctggagcacggtggtcaagtttcttagtcccttggagcctccgttctaaatcgttccatag 
aaggccacctgactgagaaagctgttgtgagaattgagtgtgaccccatatgtggaacacatgcagcaatgcctggcagcaatctg 
tgctcattaggtaccagcccttcaccttgtgcggctgattataaaaaggtaaaggttgtgcaagccaaccacagtgccagccactc 
5 agaaatcagacagcactaaataacaataaatatgctgtctgcttctcaaatccttaatattagtatgaattgaggacaaggctaga 

gctggagcccagtggctaagtgctcgtgaagcacacatgaggccatgaggccctggattggcctcccagtatcaatcacaataaga 
cagacctggtgaagccatgccagtactggggaagatagctcaaggctatctttggttaaatagtaggtctgggggcagcctggact 
ttgtgagctcttgtctgaaaacaaaaagaatggtttgggagcgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtat 
tattgggaattgaaccttgagtctgggacatgctaggttctcttccatggatctaagtcccagccagaattctttttattttttta 
10 atatatttttaaattattgctagtgaatttcatgcaagtatacaatgcaggttttgatcaaatccatcctctacactccccccgcc 

ccccgccccctagccaggactctttaaaagagcagaaccagaccacagtcttaagttctccatatattctcagtgcaaaccaaagt 
gaaaatgactaccctcacagtgtgttagcatgatctcaataagtatacaggcaaaagattgataccaccctttttacaaggagatg 
tggcgatgattcagtagtaaacctgagatcatagaatcagaaggggaagaagggtggggctgtggctcagtggtaggattcttgcc 
ctaacatgtatgagaccctgggttggagccccagcactcaactgcattaattaggaaagaagaggaagggggccctggaatcttat 
15 ttcctgagcccaagaatgaacttagatccagtgtctctccaagtgtggtggcacatcattcagaagacaaaaacaggaggattgct 

tggcgaccaagtttaaggccaggctggcctacaaagtgtattccgggatagttagaactgttacataatgagactctctgtctcta 
gaaaacaaaagcaagccaggagctggtgggccgtgcatgcctttcatccctgcacttaggaagcagagacaggtaaatctctgagt 
tccaagccagcctggtttccagagtgagtgctagaccagccaaggctacacagagaaacgctgtcttgaaaaacaaaacaaaacaa 
aacaaaaaagaaagaaaaaaaaagagagagagaaaaaggaaggaaaggaaatgaaacaaaaatgaaaattaattaaaacaacaaca 
20 acaacaaaaacaatcagaataggtgtccccgtttgagaactagagaagcataggtgggaggccttgagtctttggtaaggattggc 

CATCACCTCAACCCTCCACATCCTTCCTTCAGCTCTGATCCATTTCTCCAAGGCTGTCTTGTACATCTCAGTTTGAAGTGCAAGCT 
taagtaatttgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgaatacatattagttgaacaaatgtgtgttaaaata 
TGAATGCACGGTCTTCATTTCAGGAGTCAGCAAGGCAGAAGAAATGATCTAGCTATCAGTAGTGGATCTTCTGCTCTGTCATTCAA 
AAGGTGGGGTGGGTGACCACGCTGCTGGTTATTCAGAATGCCTTCACACAGAGGCTCTAGGCTACCCATCCTATCCTAATGAGATT 
25 GGCCGTTGCTACAGTTAACTTGAAGGGTTTTATGGTTTCCTGCATGTGTTGTTTTCCTGCTTAATGTTAAAAAGAAGAAGAAGAAA 

AAGCTCACGTCACTAAACTGAATTTCCCAGGGGGCTTTTGTATCTTCTGCAGTCTGGCTTATGCCTTGGTTATGATGAGATACCTC 
TATGTGTGGATATCTGTAGATACAGGTGATAACAAAGTTAGCCCATTTTCTTTGCTTCTGACAGTTTCCATTCAAGACAGTTGGTT 
TAAATGGAGTCCTGCCAACATGCCAGGCACAAGTCAAGTCGTGGCATGAGCTTTGCAGCCAGAGCCTTTCCTTCAACCTGCAGACT 
TTGTGGTAAAGGCCAAAGTTACAACTGATTTATACACCACCTTGCTTTGAACCGCCCCTAAGACACTCCAGTGACAAGACATCGAC 
3 0 ATCrGATTGGAAGGTTTTGGATTTTATTTTTAATGACTTGGAGAGAAGGAACAAATGAAGTATAATTTACTCAGCCCTCTTGCTTC 

TTTAGTTATTTTCAATACAATTATTTCTCTATTTCCTGCTCCAGGGTGGAGTTTGGAGGGAGGGAGGAAGGGAAGGAGAGAGGGAG 
GAAGAGAGGGAAATGGAAGCCCTGTCTGTCAACTTTAGCAGGCTCATTCTGTAGTGAATGCACAGTATGTGGTGGTGGCATCCAAG 
TTAAGGAGCAGGCAATTGCTTTTCTAAGAGCCAAGCAGCCTGTGCCGGCTTAAAGGATCAATTAAGTCCTGTTGTCTGTGTGGTTA 
ATTGTCACCTTCTTACCAGTGGCTGTCCTAACTCCCTCAGCTCTGGCACCTAAAACCTGTGAAAATAGTTTCCTGCAACTCTTCGT 
35 CCTCCCTCCCACGCCTCTCACTTTCTCACCCCCCTTTCCCACACTCCCTATGTGGGCCTTTTATCTCTOCTGTTTGCCATTCCCCG 

GAGAAGGCAGACTTTGAATAATTTATCTAAAGTTCCTGGGAAGTTGTGGGGCTGTAGTCTCAAAACACACAGCACTTTGTTCCTCC 
CCCAGATAGAAAGGCCAGAAGTCTGTCTTTGACCTAGCCCCTCCTCAGTGAATCCAGGAAATGAAGTAGGTTACTAAAGCCATGGA 
AAGTCCTCTGTGTTTCTCAAATAGTTTAGCCAGAGTATTCCCAAATCGTTTCTTTTAAGGTATTGGGGGGGGGGGGGGTCAAGGTA 
CAATCCGAACACTCAGGATATGGAGGTAGAAGGGTTGAGTTCAGGGCCAGCCTTTGCTATGTAGGGAATTTGAGGCTTAGCTGGGC 

gctctggctgtcctggacctcacttttgtagaccaggctggcctcgaactcagaaatccgcctgcctctgcctcccgagtgctggg 

ATTAAAGGCGTGCGCCACCACGCCCGGCAACACTTTGTCTTAAAATGATGA 
MOUSE SEQUENCE - mRNA 

45 AGAGCAGCAGAGTGAGGGGAAGAGGGCCGTCTCCCTCCCGGTTTCCAGTTCTTGCACGCTGTTTCTTAGAGAGTCTGCAGTGGGGG 

AACTCTGCCGGTAACCAGCTCCCCTTCTTGCAGGAGGGAGGGAGAAACATACATTTATTCATGCCGGTCTGTTGCATGCAAGCTTC 
TTGGCTTCCTACCTTGCAACAAAATAATTGCACCAACTCCTCAGCGCCGATTCCGCCCACAGAGAGTCCCGGAGCCAGAGTCGCTT 
TGGCTTTGCACTGCAGGAAAGGGACTTAGGCGCTAGAGACGATGTCGCTTTCCTGAGCTACCGCGAGCTCTCGTGAACTGCAATCG 
ACTGCTTCAGGGAAAGGGGTGGGGGAAAGACTTGCCCCGGAGGCGGCGAGAAACTTGCGTTTGGAAGATACTCCGGCTACCAACGT 
50 TTGGAGAAACTCCTCGCCGCGGCCGACTCCAGCCTCGGTGCCCGCAGGAGCACTTCAGCGGTGAGGGAGGACGGAGGGCCTCGGGG 

ACTCTAGGTTGGCGGCGGGAGGCGGCCGCCCTGGCCCGCGCGCCGCTCAGGGGACCCTGGTCTCCGCCCCGGGGAGCCCGCAGGCC 
CGGCGACCGCGCCGCGAGCGTGTGAGCGCGCGTGGGCGCCGGCAAGCCGGGGCCATGGTACAACAGACCAACAACGCGGAGAACAC 
TGAGGCTCTGCTGGCCGGGGAGAGCTCGGACTCGGGCGCCGGCCTGGAGCTGGGCATCGCGTCCTCCCCGACGCCTGGCTCCACCG 
CGTCGACGGGCGGCAAGGCGGACGACCCCAGCTGGTGCAAGACGCCCAGTGGCCACATCAAGCGGCCCATGAACGCCTTTATGGTG 
55 TGGTCGCAGATCGAGCGGCGCAAGATCATGGAGCAGTCGCCCGACATGCACAACGCCGAGATCTCCAAGCGGCTAGGCAAACGCTG 

GAAGCTGCTCAAGGACAGCGACAAGATTCCGTTCATCCAGGAGGCGGAGCGCCTGCGCCTCAAGCACATGGCTGACTACCCTGACT 

acaagtaccggccgcgaaagaaggtgaagtcgggcaacgcgggcgcgggatcggcggccacagccaagccaggggagaagggcgac 

AAGGTCGCGGGCAGCAGCGGCCACGCGGGAAGCAGCCACGCGGGGGGTGGCGCGGGCGGCACGTCCAAGCCCACTCCCAAGAAGAG 
CTGTGGCCCCAAGGTGGCGGGCAGCTCGGTCGGCAAGCCCCACGCTAAGCTGGTCCCGGCGGGCGGCAGCAAGGCGGCTGCATCGT 
60 TCTCTCCAGAGCAAGCTGCCCTGCTGCCCCTGGGGGAGCCCACGGCCGTCTACAAGGTGCGGACTCCCCAGCTGGCCACTCCGGCC 

GCCTCCTCCTCGCCGTCCAGTGCGCTGGCCACCCCAGCCAAACACCCTGCCGACAAGAAAGTGAAGCACGTCTACCTGTTTGGAAG 
CCTGGGCGCTTCGGCGTCTCCCGTCGGGGGCCTGGGTGCGTGCGCCGACCCCAGTGATCCACTGGGGTTGTACGAAGATGGAGGCC 
CGGGATGCTCGCCCGATGGCCGGAGTCTGAGCGGCCGCAGCAGCGCAGCATCATCGCCAGCCGCCAGCCGATCGCCCGCTGACCAC 
CGCGGCTACGCCAGCCTACGCGCAGCCTCGCCCGCCCCGTCCAGCGCGCCCTCGCACGCGTCCTCCTCGCtCTCCTCGTCCTCTTC 
65 CTCCTCCTCGGGCTCTTCGTCGTCCGACGACGAGTTCGAAGACGACCTGCTCGACCTGAACCCCAGCTCAAACTTTGAGAGCATGT 

CCCTGGGCAGTTTCAGCTCCTCATCGGCGCTCGATCGGGACCTGGATTTTAACTTCGAACCCGGCTCAGGCTCCCACTTCGAATTC 
CCGGACTATTGCACGCCCGAGGTGAGCGAGATGATCTCGGGAGATTGGCTGGAGTCCAGCATCTCTAACCTGGTCTTCACCTACTG 
AAGGGAGCGCGGG CCGGGGAGAAGGTGGG C CAAG AGGC AGGAG AGG AGAG AGGG AAAAAAGAAACAAAAAAC AAACAAAAAAAAAA 
AAAGA 
70 

MOUSE SEQUENCE - CODING 

ATGGTACAACAGACCAACAACGCGGAGAACACTGAGGCTCTGCTGGCCGGGGAGAGCTCGGACTCGGGCGCCGGCCTGGAGCTGGG 
CATCGCGTCCTCCCCGACGCCTGGCTCCACCGCGTCGACGGGCGGCAAGGCGGACGACCCCAGCTGGTGCAAGACGCCCAGTGGCC 
ACATCAAGCGGCCCATGAACGCCTTTATGGTGTGGTCGCAGATCGAGCGGCGCAAGATCATGGAGCAGTCGCCCGACATGCACAAC 
75 GCCGAGATCTCCAAGCGGCTAGGCAAACGCTGGAAGCTGCTCAAGGACAGCGACAAGATTCCGTTCATCCAGGAGGCGGAGCGCCT 
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GCGCCTCAAGCACATGGCTGACTACCCTGACTACAAGTACCGGCCGCGAAAGAAGGTGAAGTCGGGCAACGCGGGCGCGGGATCGG 

cggccacagccaagccaggggagaagggcgacaaggtcgcgggcagcagcggccacgcgggaagcagccacgcggggggtggcgcg 

GGCGGCACGTCCAAGCCCACTCCCAAGAAGAGCTGTGGCCCCAAGGTGGCGGGCAGCTCGGTCGGCAAGCCCCACGCTAAGCTGGT 
CCCGGCGGGCGGCAGCAAGGCGGCTGCATCGTTCTCTCCAGAGCAAGCTGCCCTGCTGCCCCTGGGGGAGCCCACGGCCGTCTACA 
5 AGGTGCGGACTCCCCAGCTGGCCACTCCGGCCGCCTCCTCCTCGCCGTCCAGTGCGCTGGCCACCCCAGCCAAACACCCTGCCGAC 

AAGAAAGTGAAGCACGTCTACCTGTTTGGAAGCCTGGGCGCTTCGGCGTCTCCCGTCGGGGGCCTGGGTGCGTGCGCCGACCCCAG 
TGATCCACTGGGGTTGTACGAAGATGGAGGCCCGGGATGCTCGCCCGATGGCCGGAGTCTGAGCGGCCGCAGCAGCGCAGCATCAT 
CGCCAGCCGCCAGCCGATCGCCCGCTGACCACCGCGGCTACGCCAGCCTACGCGCAGCCTCGCCCGCCCCGTCCAGCGCGCCCTCG 
CACGCGTCCTCCTCGCTCTCCTCGTCCTCTTCCTCCTCCTCGGGCTCTTCGTCGTCCGACGACGAGTTCGAAGACGACCTGCTCGA 
10 CCTGAACCCCAGCTCAAACTTTGAGAGCATGTCCCTGGGCAGTTTCAGCTCCTCATCGGCGCTCGATCGGGACCTGGATTTTAACT 

TCGAACCCGGCTCAGGCTCCCACTTCGAATTCCCGGACTATTGCACGCCCGAGGTGAGCGAGATGATCTCGGGAGATTGGCTGGAG 
TCCAGCATCTCTAACCTGGTCTTCACCTACTGA 

HUMAN SEQUENCE - GENOMIC 

15 TATGAAGTTTCCTCTTAGCACTGCTTTTGCTGTTATCTCAGAGGTTTTAATAGATTGTATTACTATTGTCATTCAGTTAGAAGAAT 

TTTTTAATTTCCATCTTGATTTTATTTTTGACCCAGTGATCATTCAGCAGCAGGTTACTTAATTTCCATGTATTTGCATGGCTTTG 
AAGGTTCCTTTCGGAGTTGATTTCTAGTTTrATTCCACTGTGGTCTGAGAGAGTGCTTGATATAATTTCAATTTTCTTAAATTTAT 

tgaggcttgttttgtggcctatcatatgatctatcttagagaaagttccatgcactgatgaatagaatgaatattctgctgttgtt 
gggtagaatgttctgtaaatatctgttaagtccgtttgtttcagggtatagtttaaatccagtgtttccttgttgactttctgtct 
20 tgatgacctgtctagtgctgtcagtggagtactgaagttccccagtattctcgtgttactttctatctcatttcttaggcctacta 

gtaattattttataatttgggagttcaagttaggtgcatatatatatagaattgtgatattttcttgttggacaaggtcttttatc 
attatataatgtccctcattgtctttttaaactgctgttgttttaaaatttgttttggccgggcacagtggctcatgcctgtaatc 
ccagcactttgggaggccaacacaggtaaatcacctgaggtcaggagttcaagaccagcctggccaacatggggaaaccccgtctc 
tactaaaaatacaaaaattagctaggtgtggtggcagatgtctgtaatgccagctactggggaggctaaagcaggagaatcacttg 
25 aacttgggaggcggaggttgcagtgagctgagttcacaccattgtactccagcctgggcgataggagtgaaagtctgtctcgaaaa 

tcccagcactttgggaggtcaaggcaggtgaatcacctgaggtcagaagttcaagagccagcctggccaacatggtgaagccccgt 

CTCTACTAAAAATACAAAAATTAGTCGGGCGTGGTGGTGGGrGCCTGTAACCCCCGCTACTCGGGAGGCTAAGGCAGGAGAATCGC 

ttgaacccgcgaggtggaggttgcagtgagccaagatcatgccactgcactccagcctggacgacagagtgagactccatctcaaa 
3 0 aaaaataaaataaaaaaaaaaagaataggtactcctgctcgcttttggtgtctatttgcatagaatgtctttttccatggggttat 

tcaattttagctaactcccatatacactatgggcattggtgaaaatactgactgaatttttaataaagatctagagtcattaagaa 
aaagttaccttcctgcatgaacttatattttggcatctatcaaatggcattgtaattaatacaactctgacctctattactgcata 

ACAAACTAC CCAAAGCAT AGTGATTTAACG C AACTT ATTAG TTCT C ATAATTCTGTGGGG TGTCAATCTGAGTG ATTCTTCTGTTG 
TACCCATCTGGAATCGCTCCTGTGGCTGCAGTCATCTGACAAACCAACCAAAACTGGAGAGTCCAAGATGGCCTCAGTCACATGCC 
35 TGGGATGCTGGCCTTGGAGGGGCACCTTGGTTTTCCCTATGGGGCCTTCAATCCTCGAGTAAGATCAGCTGCTGAAGGTAGTTCAC 

AACATGATGTTTTCATGGTCTCACTGGAGTAGGTTCACAACACGACGGTTTCAATGGACAAACCCCAGTACATGGGCACTTGTGAA 
GTCTGTTTGTCTCATGCTTGCTAATGCCCCATTTCCCAAAGCAACTCAGTGACCAAATCCAGAATCAGAGAGAAAAAGGTCCACAT 
AAAAGCACACGTACTAGGAGGACGATTTATTACAAGAATCTACCACATCCACTGTAAATTTAAGAACTCAGAATACAAGTAGCATC 
CTCATTATTTAGCGTTTGCCTGCCACCCATAGTGCATAATTCACACCTAGGCAGTAGTACTCCTAGGGAGAATTTTTAAATTTTTG 

40 gacaacattttgggtgttctagtgaaatacagccctaccatgcatatttgaaatgtatattatcttattataaattacctactgtg 

tatttctcctttaacattgtagtttgaacattatggtttcttttttaattttgtgcatagtaagttacgtaatccacagattttat 
ttcaggagagtaaagttatattacaaaatatttgttacaataaggcagcggtttgggtctgatatttttgaaattaatgagttaag 

TTT GAGTGTTTTAAGTACTAG CCTTCAGTT ATTTTTGAATCG TG ATAGC CAG ATAAAGTGTCACTAAATTATTTTTTTAACTTGG a 

atgtgggacaggaaggatggagtttcatgcttcaggaagcagtgaaaaatcacaaaacctctgtactgctagacccaacacttttc 
45 cagatccccaaactatctctatcaccctcctttcatggcaaatttgcatatgcattattgtcagaattttgaacttattttacaac 

catatacacagaattcttttctagcttgctgcttaactgaacagatggtgcagtttcccagcccagcagctggaggggaccgagga 
tgcgctcggcacacagtaggagcaccataaacgttgattgactgagttcattgaggcggttgacgccaggccatccactcccacgc 
ggtactcttatctttctccaggcccacacccctggcccgagaggcggtagctgggagcagatggcgagtcccgggtgccaggtgta 
ctgcactccaggcgcggtctggggcactgggttctacggtccctgccccacccctcccatccctatgagttcccccaaagctgtct 
50 gcgccaagtgtgacgtctgactacggcgggaacatgggaggggaagggctggaagaaaggagatcggttgcctggcgagggggccc 

gtgcgtcctacagtcgctacccgccacgcacgcgtccctctcctcctgacccgcgtcacttagcagccaatgcggtctccgtgcct 
tcccacttccccgcaatcaagcgcctttcttcctccgcctcccctctttctgttatctgacattttgctctgcttccctctgccca 

CTCCCCAGCGGGATTCCCTCCCTGGCAGACGCGCGCGCCCCAGCCCGCCCTCGCACAACCTCCAATAGCAGGTCAACrGGCTTGTA 
ACGCTGGCTTAGGGTTGCTCTTGAAGTGTTTTTCCAAAAGCGAAATCACCCGCTTTCCCCCACGGGGCTAAAACTGTAATTGCAAC 
55 AACGGGCTGTTGCGTTGGGGGTGGGAAGCCCGTCGGGCGTGCCCCACCTAGACCGCCTGCTGGGGCCACTGGGGTGGTTTTGCCGC 

CCCCTCAACCCCTGCCACCCCGGGTCGAGTAGGCAGCTCCACCCGGACGCTTGCGCCAGGGCCTGACTGCCGCGGCTGCCAGCGGA 
AAGGCAGAGACCAGCTGATCCAAGGAGGACAAAGCGAGCCGAGACCTTCCGCAGAGCTTGGCTTCCTCGTAACTGCGCCCAGGGCG 
CAGCCTCTCCCTGTTAACTACCTGCCATATGTTCCCTTCTCTCAGACCCGAAACCGCCTCCTACAGGTGCTGGGGACTGAATCTGG 
AGCTTCGGGCGCGGCCCTTGACAAGGGCGCCTGGCACCCTGGGGCGCCTCCGTGGCCCTCGCAAACTCAGAGAGCCCCCACCGTCC 
60 AGTCTTTCCTGCACGAGCGAGGGATCGAGGGAAGGCGCCAATGCACGTCTGTCCCTCCGTGATCCGCGCAGAAGGGACGCTTGAAG 

ACTGGGGTGCAATGAATTGTCGACTTCCCTCAGCTCTCAGCCCTTTTCCTCCCCCCGCGCGCCGTGCACGCGCAGCCTGCTCTGCC 
CTTCTGAAAGAGACGCTGCAGCTGCGCTCTCAATGGGGCCTCAGCCTGCGGGGTCCGGGGAGGGGATGAAGTGGGTGGTTGCCCAG 
CCGGTGTACGAAGGTCGTGTGCCTGCCGAAGAGTGGGTCCCACACGCACAGCGCGCGCCGTACCAACCAAGCAAGGCTCACAGAGA 
G CATTT AGT CGT C CAGAG CAAAGG ATG CTG GGCACT CAAGAGAGCAGGGGGCCAAGTGG CTGTCAG TTCTGGTCAGTG ACGGAACT 
65 GGACAGCATCTCCAAGGGCCAGGGGATGGGGTAGGAGGACGGAGGAGCCAAGCTCCTGGGAAACGACCCCCCCAACCTATCCGCGA 

CCGGTTGCAAATTCAAAGGAGGGCTGGGAGCCCGCGAGGGTGCGGGAGGTGTCCTCGCTTGGGCTGCGTCTGCGCCCGCGTTTGTG 
TGTGTGTGCGCGCGCGTGTCTTCAGCTCCTTCCCCGGTCGTAAAACCTAAACGGAAGACGGGTGTTAAAATGCTGCTGACAGGATC 
GCCTGAAACATGTTTACAGTAGGAAGGACTTTCCTCCAGAAAGCACAGTCTGAGTCGATTCCAATTTATTTCCTCCCTGTAACTGT 
AAGCGAAAGGAGAGGTTCGGCTGCCGCGGCGGAGCGAGGCTGAGCACCATTAATCCTTGGCGAGCTTAAGCCAGGGAGAGCGCCGT 

AGTAGGGAGTGGCCTTTGCACTGGAGTCCTTAAGTAAGGCGCGTCGTTTCTCTGCAGCCGCTCTCGGAAGCCGGAGAAACTGCATT 
CACTTTAGCAAGAAGACAGGGAAACTGAAATTGATAATCCCCCGAGTTGGGTTACCTGATCCAGACAGGAAGCTGGTCTAGGCTTC 
CCCCGTCACCCGGAGCTCCTGACAAGTGAGCAGGAGGCGGCGGGTGGTTGCCCTAAACTTTGATTTATGAAAAAAAATCAGAATTC 
ATCGACATACCCTGTTACTCGTTGAGCGTTTAAGCCTCTAACTAAAGAAGGTACAGTGGTAGGGAGTGGTAGGGGGGTCGGGAGAG 
75 GAGGAAGGGGGAGAAGAAAGAAGACTGACTATCCCCACGATTTCCTACCTCGCCTCGCGGGCGCAGGGAGGCTCAGCGATGCCACC 
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TGGCGGCTGCTTCTCCCCAGATTGGGAGCCGGCTGGCTGCAGACAAACCCAGGCTCTCCCCGGGTGCCGTGCCTCTGCCTCTAGAA 
TAGAAGCAGAAGCCTGTATTCATGCTTGCAATCCAAGTGGCCCTGCAAACATTCGTCTTCTGCTTGTTTTCTTGAGAAAATCGAAG 
GAAAGGAATAATGAGTTGGCATTGGCATGAACAGCTTAAGCCTACTGTGTGCTAGTCACTGGTTATGAGAGGAAAATGGTACAATT 
GTTAGAAATGCAGGTTTCTTAACTCTTAGCTTATTCTAGTGATAAAAATAAATGCTAGGTTTCATTTACCCCAGAATCCTATTTTG 
5 ATATTTTGCAAATATGAGTTATTTCCATATATTATTTTTCAATGCACGCACCCCCACCCCCATTACGCGCTGAGCCCAGTTACAAT 

GCAATGTCATCAGCCCAAAAGGATGAAGTGCAAGTTATGTTTGTCTACTTGACTGAGAAGTAAATCAGCCTCACATGGAGGCTTCT 
TTTCCATAAAGTGTGGAACCAAAAAAACTGGCGCCTTTCAGTTGACAAAGGCCAATGACATCAGATTTCCCAGGGCTTCTTCCTTG 
TCAGGTAAAGTAACAACTACACAGTTTTTCCTCCTCTTTATTTTATTTGAACTGAATACTTGTCAGGTCTGACTAGCGCCTACAAT 
CATAGTTTCTATAACCAAGGCAAGGCAAAATCTTGCAAATCAGTGCAAATCCAGATTTGTTAAACTAATTTCCATTCAGGTCCCTC 
10 CCTCCATGCCAAAGGAATATATTAAGCAGTGGAATAGAATCTTATTTCATCTATGCCCCATACCATTGTATGGATGTGAGATTTTA 

TGTTG TGT AG ATGTGTG AG AGCAG AAGAAATGCATT AGC AGATATT ACACTTACATCT CAAATGG AATT CCATCATTT AAGGGAAT 
AAAATAAAATACCTAATTCAAAATTGGAAATGTCTAACATCATTGCTAACAAAGACAGTTTATTATTCTAAACCAGGATTTTTTTT 
TTCTGCAAAATTATCTTGGCTTTCTCTTAATACAGCTAAAAGACTAGCATTAAGAATTACTTCATGTACTGCAAAGCCAGCAGAGG 
GAACACTGCGTACTGATTTAGTAGGGGCCACCAAATATCTGGTATTTGGGGAAAAAAATGTCAGTAATGGAGAACTGATTACAGAG 
15 CATATGAAGTTAGGGAATGAGAAGGGAGAAATCTTTTCTCATTATTTGGTATTGAGAGGTCCAACACATTCCAGTGTGCACACACT 

TAGTTGGTCACAAAGATGACTTTAATAAAAGGGCATTCGTCATATGTTTTCTTACATTCTAAGAGAACTAACCCATTAGAACAGAT 
CTATTTCAGAAGTCTAGGCACTTGTGTAATATATAAATATATATGCAGTAATTATAAAGTCAATGGAAGTTACTGATACCATATTT 
CATCAAGTCTAAGAGGAAATTTTTCTTTTCATTTCAACTCTTCCTGAAATAAGGAGGCATCCTACATCTAGGGGGATATCACAGTT 
TCATTGGCAGCTTTCTTCCTTGGTGGAATGTAATATAATGGTGTGTCTTAAAATTTGTTGGATTTGTTGAAATACAGAAAATACAT 
2 0 GTAACAAAAGAATGAGGCCAGTGGCTGTGTTTTAGTACACCCTTTAAAAAATCCATGTGTTTTAAGCAGAAACATATATGACTGCT 

TTAACTTCCACTCTTCCCTATCATATTCGATGATGGAAGCATAAATGACTGAGAAATATAATCAATAATGTTGATACTCAACTTGA 
CTGAATTATCAAACTAGCTACACCCTCAAATCATTAGTTAGTACAAATTCAAAAATAAATATTCTTTTTTATTCTAGTGAAAATAT 
TGATCTTATAGATAATAGCCCTCTTAAAATAATTTTTTTTTGTCAGATTGGTAACATTTAAGGATGTGTTTCTATGCACACCAGAG 
AAAATGTAGTATATAAC ACAGCAACACTG TTATGCAAAAAAGGTG CCTGTGTGTTTTTGGTTTGG GTTTTTCTTTTTTTAAGG ATT 
2 5 TGTTTCTCCTTTTTTAAAAAAATTATGTAATACAAGTAGCTAATCGTCAAAAATTATTTGCTTTTACCCACAAAAACAGTTTTGCT 

TGTGGTTGATCCTTACAGATCCAGTCAGATGGCTACATAGGGTGTTCTTTCCAGTAAAATTCTAAGTCTGACAACCTGGGCCTATT 
GCCAGCCTACATACTTTAAAAGTTTGACAAGATACATAGAAATTTACTACCCAGCACTAGTTTAATCTGAATCAAAAGCCGACTTA 
ATTATTTTGGATTGACTTTACCTAACCACTTATGGTTAGCCTGAAGAATATTAGTTTCCTATTATAGTGTTAAGGAAAGCTGATTT 
TTACTACAATTCTAATTTTCAGACACTGGAAAACAAGTAATTTCTGTAGCCAACGTTTATTTTGAATACCTTGGCATCCTrrCTTT 
30 GCCACATTCTTCTTAGTATTCTTCATGGAGTTCCTTTCTTTTAAAATCAATGGAATGGCAGGGTTGCCACTATTGTCCTTCTATGG 

TTAGCTCACTGCAACCTCCTGGGTTCAAGCAATTCTCCCGCCTTAGCTTCTCGAGTAGCTGGAATTACAGGCGCATGCATCCCTGC 
CCAGCTAATTTTTTAATTTTTTAATTTTTAGTAGAGACAGGGTTTCACCATGTTGACCAGGCTGGTCTCGAACTCCTGACCTGAAG 
TGATCCACCCACCTTAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGTCCTGCCTGTTATTACTTTTTTACATAAGT 
35 GGCTATTCTGTTTTAGCCTCTTGAACAACATGCAGCTTTTACTAGGAGTGTGTCTGGCATTTGAATTAGAAAGGAAGATATTAGTA 

TTCATTGAGGGCTTACAATACATCAGGTGCTTCATAGTCACAAATTCATTGAACCCTCACAACAACCCTCTATAAAGTAGCTCCTA 
GTGTTCCCATATAATAGATGAGGAAAACTGAGACTTGGCCACATCCCCATAGTTACAAACCATTAAGAAGGATTAGCAGCCAGGTC 
TACTATGAATCCGGAGGCCCCATTCTCTTCTGCTACCAGTTATCACCTCCTTCTACAGTTTCTCTTTGCCTTGGTTTTTCAGTTCC 
CTTCGATTCAAGTAACAAGAGGAAATATATAAGAAGGAAAGGAGGAAGATGGCTTTGGGAGGAGGAGAGGGAAGAGAGTGAAGCAA 

4 0 TCTTTAATTTTGAAAACAGGGAAAACAAATATTTAGAAAGTAAAACCGATTTCCATCCTTTACATGCCATTATACATCCTATACAA 

AACTCTGGAAATCTGCCTATTGAGGTAATTACGGAGCACTACCTAATGTGTTTCAAGGGAAAGCTCCCCTGTTTGGGCTATGCAGG 
ATTTACAGGGAGTTTAAATCATTAAATAACCATAGTTGACCCTTGCTTGGTTAAGAGAGTAAGCAATTATTGCAAAGTCCTCTTCC 
CTGCCTTCCACAAACAGCACAAAAACGGTTCTGAAGGGATTTACACAATACATCAACATCTGTGCTGTACCTAGAGTTGTTAAAAT 
AATTGTGATGACAGGTGTCTAGGT ACCACTTTCTTAATGGTTTTC AATAT C CATTGATTTATTGTTTTGTGGCTTTCTCTTCC C CT 
45 TTACAGCTTTGGCTTTAAGAAAGAGCTGGGGAACAGATTTTGCACCAGAGGCTGATTCTTTATTCCAATGCTGAAAAGAACTAATA 

AAAATAATCACTTGG CT TTTAAGC AGAAAG CTTCCATTTACAGT ATTTCAC CCTTACCCCGCC C CGTTCC AAGCCC CT TGTTATCT 
AACATAATGGTTAGAATACATTTCCGTCTCTCCCCTTAATAATTTCATGCATTAACATCCTCTTCACACACTATACACACACGCAC 
GCGCGCACACACACGCGCGCGCACACACACAGCAAAAGGAAAAAAGAGGCAGCAGAAATCTCAGCTGTACTTCTAGCCCTTTTAAA 
AAGTTTGCTCTGTAAATTGGAATGAGGTCAGATTTGGAGCTTCTCATTGCACGCGGAGATTATTATTGCATCGGGTTCCAAGCCAA 

50 tgggaagcccgggggaggggtttggcatgaggaagcgttggttacagcagctgattggctgcagccaagactgtgaaaggataaag 

AGGCGCGAGGCGGAATTGGGGTCTGCTCTAAGCTGCAGCAAGAGAAACTGTGTGTGAGGGGAAGAGGCCTGTTTCGCTGTCGGGTC 

TCTAGTTCTTGCACGCTCTTTAAGAGTCTGCACTGGAGGAACTCCTGCCATTACCAGCTCCCTTCTTGCAGAAGGGAGGGGGAAAC 

atacatttattcatgccagtctgttgcatgcaggctttttggcttcctaccttgcaacaaaataattgcaccaactccttagtgcc 

GATTCCGCCCACAGAGAGTCCTGGAGCCACAGTCTTTTTTGCTTTGCATTGTAGGAGAGGGACTAAGTGCTAGAGACTATGTCGCT 

5 5 TTCCTGAGCTACCGAGAGCGCTCGTGAACTGGAATCAACTGCTTCAGGGAAAAAGAAAAAAAAAAAAAAAAGACTTGCCTGGGAGG 

CCGCGAGAAACTTGCATTGGAAGCTTCAGCAACCAGCATTCGAGAAACTCCTCTCTACTTTAGCACGGTCTCCAGACTCAGCCGAG 
AGACAGCAAACTGCAGCGCGGTGAGAGAGCGAGAGAGAGGGAGAGAGAGACTCTCCAGCCTGGGAACTATAACTCCTCTGCGAGAG 
GCGGAGAACTCCTTCCCCAAATCTTTTGGGGACTTTTCTCTCTTTACCCACCTCCGCCCCTGCGAGGAGTTGAGGGGCCAGTTCGG 
CCGCCGCGCGCGTCTTCCCGTTCGGCGTGTGCTTGGCCCGGGGAACCGGGAGGGCCCGGCGATCGCGCGGCGGCCGCCGCGAGGGT 
60 GTGAGCGCGCGTGGGCGCCCGCCGAGCCGAGGCCATGGTGCAGCAAACCAACAATGCCGAGAACACGGAAGCGCTGCTGGCCGGCG 

AGAGCTCGGACTCGGGCGCCGGCCTCGAGCTGGGAATCGCCTCCTCCCCCACGCCCGGCTCCACCGCCTCCACGGGCGGCAAGGCC 
GACGACCCGAGCTGGTGCAAGACCCCGAGTGGGCACATCAAGCGACCCATGAACGCCTTCATGGTGTGGTCGCAGATCGAGCGGCG 
CAAGATCATGGAGCAGTCGCCCGACATGCACAACGCCGAGATCTCCAAGCGGCTGGGCAAACGCTGGAAGCTGCTCAAAGACAGCG 
ACAAGATCCCTTTCATTCGAGAGGCGGAGCGGCTGCGCCTCAAGCACATGGCTGACTACCCCGACTACAAGTACCGGCCCAGGAAG 
65 AAGGTGAAGTCCGGCAACGCCAACTCCAGCTCCTCGGCCGCCGCCTCCTCCAAGCCGGGGGAGAAGGGAGACAAGGTCGGTGGCAG 

TGGCGGGGGCGGCCATGGGGGCGGCGGCGGCGGCGGGAGCAGCAACGCGGGGGGAGGAGGCGGCGGTGCGAGTGGCGGCGGCGCCA 
ACTCCAAACCGGCGCAGAAAAAGAGCTGCGGCTCCAAAGTGGCGGGCGGCGCGGGCGGTGGGGTTAGCAAACCGCACGCCAAGCTC 
ATCCTGGCAGGCGGCGGCGGCGGCGGGAAAGCAGCGGCTGCCGCCGCCGCCTCCTTCGCCGCCGAACAGGCGGGGGCCGCCGCCCT 
GCTGCCCCTGGGCGCCGCCGCCGACCACCACTCGCTGTACAAGGCGCGGACTCCCAGCGCCTCGGCCTCCGCCTCCTCGGCAGCCT 
70 CGGCCTCCGCAGCGCTCGCGGCCCCGGGCAAGCACCTGGCGGAGAAGAAGGTGAAGCGCGTCTACCTGTTCGGCGGCCTGGGCACG 

TCGTCGTCGCCCGTGGGCGGCGTGGGCGCGGGAGCCGACCCCAGCGACCCCCTGGGCCTGTACGAGGAGGAGGGCGCGGGCTGCTC 
GCCCGACGCGCCCAGCCTGAGCGGCCGCAGCAGCGCCGCCTCGTCCCCCGCCGCCGGCCGCTCGCCCGCCGACCACCGCGGCTACG 
CCAGCCTGCGCGCCGCCTGGCCCGCCCCGTCCAGCGCGCCCTCGCACGCGTCCTCCTCGGCCTCGTCCCACTCCTCCTCTTCCTCC 
TCCTCGGGCTCCTCGTCCTCCGACGACGAGTTCGAAGACGACCTGCTCGACCTGAACCCCAGCTCAAACTTTGAGAGCATGTCCCT 
75 GGGCAGCTTCAGTTCGTCGTCGGCGCTCGACCGGGACCTGGATTTTAACTTCGAGCCCGGCTCCGGCTCGCACTTCGAGTTCCCGG 
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actactgcacgcccgaggtgagcgagatgatctcgggagactggctcgagtccagcatctccaacctggttttcacctactgaagg 
gcgcgcaggcagggagaagggccggggggggtaggagaggagaaaaaaaaagtgaaaaaaagaaacgaaaaggacagacgaagagt 
ttaaagagaaaagggaaaaaagaaagaaaaagtaagcagggctggcttcgcccgcgttctcgtcgtcggatcaaggagcgcggcgg 
cgttttggacccgcgctcccatcccccaccttcccgggccggggacccactctgcccagccggagggacgcggaggaggaagaggg 
5 tagacaggggcgacctgtgattgttgttattgatgttgttgttgatggcaaaaaaaaaaaagcgacttcgagtttgctcccctttg 

cttgaagagaccccctcccccttccaacgagcttccggacttgtctgcacccccagcaagaaggcgagttagttttctagagactt 
gaaggagtctcccccttcctgcatcaccaccttggttttgttttattttgcttcttggtcaagaaaggaggggagaacccagcgca 

CCCCTCCCCCCCTTTTTTTAAACGCGTGATGAAGACAGAAGGCTCCGGGGTGACGAATTTGGCCGATGGCAGATGT’nTGGGGGAA 

CGCCGGGACTGAGAGACTCCACGCAGGCGAATTCCCGTTTGGGGCTTTTTTTTCCTCCCTCTTTTCCCCTTGCCCCCTCTGCAGCC 

10 ggaggaggagatgttgaggggaggaggccagccagtgtgaccggcgctaggaaatgacccgagaaccccgttggaagcgcagcagc 

GGGAGCTAGGGGCGGGGGCGGAGGAGGACACGAACTGGAAGGGGGTTCACGGTCAAACTGAAATGGATTTGCACGTTGGGGAGCTG 

GCGGCGGCGGCTGCTGGGCCTCCGCCTTCTTTTCTACGTGAAATCAGTGAGGTGAGACTTCCCAGACCCCGGAGGCGTGGAGGAGA 

GGAGACTGTTTGATGTGGTACAGGGGCAGTCAGTGGAGGGCGAGTGGTTTCGGAAAAAAAAAAAGAAAAAAAGAAAAAAAAAGAAA 

AAAAAAAGATTTTTTTCTTCTCTTAATCGGAATCGTGATGGTGTTGGATTATTTCAATGGTGGGGTTAATATAGCATGTTATCCTG 

15 tctatcttttaaagatttctgtataagactgttgagcagtttttaaaatagtgtaggataatataaaaagcagatagatggcgcta 

TGTTTGATT C CT ACAACG AAATTATC ACCAGCTTTTTTTCATT CTT AACTCTTT AAAGGATTC AAACG CAACTCAAATCTGTGCTG 
GACTTTAAAAAAACAATTCAGGACCAAATTTTTTCTCAGTGTGTGTGTTTATTCCTTATAGGTGTAAATGAGAAGACGTGTTTTTT 
TCCTTCACCGATGCTCCATCCTCGTATTTCTTTTTCCTTGTAAATGTAATCAGATGCCATTTTATATGTGGACGTATTTATACTGG 

cgaaagatattttttcttttgtccctttttttctttcctttctttttacttcctttatttctttattccttccttttccttttttt 

ttaacttttaattttttatatttaaatgtagacttttgacacttttaaaaaacaaaaaaagacaagagagatgaaaacgtttgatt 
attttctcagtgtatttttgtaaaaaatatataaagggggtgttaatcggtgtaaatcgctgtttggatttcctgattttataaca 
gggcggctggttaatatctcacacagtttaaaaaatcagcccctaatttctccatgtttacacttcaatctgcaggcttcttaaag 
tgacagtatcccttaacctgccaccagtgtccaccctccggcccccgtcttgtaaaaaggggaggagaattagccaaacactgtaa 
2 5 gcttttaagaaaaacaaagttttaaacgaaatactgctctgtccagaggctttaaaactggtgcaattacagcaaaaagggattct 

CCGATTTGAGTTCGCGACACTATGTACTGCGTTTTTCATTCTTGTATTTGACTATTTAATCCTTTCTACTTGTCGCrAAATATAAT 

tgttttagtcttatggcatgatgatagcatatgtgttcaggtttatagctgttgtgtttaaaaattgaaaaaagtggaaaacatct 
ttgtacatttaagtctgtattataataagcaaaaagattgtgtgtatgtatgtttaatataacatgacaggcactaggacgtctgc 
30 ctttttaaggcagttccgttaagggtttttgtttttaaacttttttttgccatccatcctgtgcaatatgccgtgtagaatatttg 

tcttaaaattcaaggccacaaaaacaatgtttgggggaaaaaaaagaaaaaatcatgccagctaatcatgtcaagttcactgcctg 
tcagattgttgatatataccttctgtaaataactttttttgagaaggaaataaaatcagctggaactgaaccctaaatcttgactt 
ttgtcgttattatgcccaatgcctaagattggaaaggccctacagtatctggacactacacaatctgccttagctttaaaaaaata 
agttctcagaggagtcttgtcaaatgctaccttatcgaggaacattaaatgtctcttggccagatttcctctgaccctgaaaatga 
35 tggcatcagctgaatatgtgtcaactcaacacatgctttctaggaattttctgagtttaccatatttaaaaacgccctttgtcttg 

gaatctgaaagagggggaggggcaacgtggacagaattcttcacagatgaaactggctagatgatctttttttcaagttggtgctc 
ctggagctgctttctccttgatttgcccatgcttacctccagcagtggctgtaattggttttcgtgggttaaggacaaataaactg 
ttattatcagtagattatacaggaggaggcttttaccgattatgaaatgcaaaacgtatgcatttatgcattttttttctcaagca 
gaaaggttgatgtgctacaatcttcattttttgccatgcccaacatggtgttaatgtaagagaactgcagcaataaggatgacctg 
40 gagaagctggctgcatgtgggctcagaggaaagccccctctccaaatagcacttactttggctgctggagatttgtgctttttcta 

agaatcaggaaggattgttgagactgcaaggtgaaaaagtacttggatttcttaaggcccattactcttgggtttggaacatacaa 
cttgctaagtggcactatttcctgtttattttgagagttaacaattgctattaactaacaaaagccatcttccaaatgttaattaa 
aaatgtgtcttttacttgtcttgagtttttcagcactggagaggaggggttaacaagcagaagtgtttggaaattatcccttagtc 
atttggattgcttgtagataagggagtagtatcctggaaggtacatctggaaaaagagaccttttgaagactagtctaacaggagg 
45 gggttttgtggttgtccaacgaaaagcaataatgcacccccaaaaaccagtataacttgtgtttcaatataatttatctcttaaag 

atagctactagttttcaacatttttttcatgtgtggtgctcatatatttagttttaattgcatttgcgttctgcaattggaattcc 

A TT TTTT A AAA TG A CCT TA G AA CA A C A TGGC ATCr A A G T TT C T T C AAAGA TCTT T GT AAAAG G AA G AA CTCT T CT T T A G AAA AGTG 
CTTTTAATTTTTGTTCATTGCAGTGATAATATAATGGTTTAGCTTTTTTCAGATCCAAGGTATCAATACCATGACATAAATGAAGC 
CTTAAATGATGCCTTTTTTAAATGATGCATCTCTTTTAAAGCATATTTTTATTTCGGAGGGTTCTCCTGTTAGAACTGTTTCTTTT 
50 CCCTTGACTCTCTATGTAAAAGCAGATGTTTTAAATATTTCCTTTAAGAATTTTGATAACATTGGTTTAAAAATAAAAGCTGAAAT 

GTGTGTGTCCTTCCTGTCAGGTGGTAAAGTAAGAAGCATTTTTGTACAATGTCTTTTTCTCTGAGTCTGTTTTCATTCGTAAGGGA 
TACTTACTTGTTAGGTGGTACAAGGCATCCTAAACCTGCGAAACCAAACAGTTTAGTGTGATTTTTTTCTTACAGATAATTTGGAT 
CAATAGAAAAGAGTAAGTTTCAGATTTTCTTTTAAGAATATCCAGCAATTGCTTCTGGCCCTGTGTTCCATCACAAATGTGAATCA 
GTGATACTTGCTTAAGCAAGTTTTGTCAATTCCTAGTTGAATTCCTTTAAGTGCCAAGAAAAAAAATAAAAAGCATGTAAGCTGAG 
55 AGGGTGGGCCCAGCTCCTGGGAAGGCTTTTAGGGTTTGTGTTTACCCTGCTTTTGAGGGTACTAGGGGAGCTAAGGGATTCTGAGG 

AAAGCAAGAAAGCAAAGGGTTAAATGGACATCAACATTTACCAAGGGTTTCCTGTGTTTGTAGGGTACACACAAATTAGAAGACAT 
GGTCTGGGGAATACTATGGGTCAGAATGCTTAATCATGAATTTAAAACAAATTCAGGGATCCCAAGGAAGTATTTGAAAAGAGAGA 
AATGTTTAAAAAAAAATTTTTTTTTTTTAAGAATACAAACCCATCTGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTT 
GGGAGGCCAAGGCGGGCGGATCACTTGAGGTCAGGAGTTTGAAACCAGCCTGGCCAATATAGCGAAACCTCCTCTCTACTAAAACT 
60 ACAAAAATTAGTTGAGCGTAGTGGTGCACGCCTGTAATCCCAGCTACTCGGGAGGCTTAGGTAGGAGAATCTCTTGAAGCCGGGAG 

GCTGAGGTTGCAGTGAGCCAAAATCGCATCAGTGCACTCTAGCCTGGGTGACAGAGTGAGATTCTGTCTCAAAAACAAACAAAAAA 
AT ACAAACC CATCTAC C CATTTGG ATTT CTCAGAG TGTAAGGTTGGT ATG CTTT ATTTCTCTTTCTGGTGGTTTTTGTTTTG TGCC 
TCCTCCTGGCACCCCTCCTATTAAGGCCTACAAAATACCTCTCTAACCCATATTCACTAGGGTTTACTCCTACCCCTCTGATTCTT 
CCTGAAAAATGATATCTCCATACGCATTTCTCAATTTTCACTATCATTTGAAAGCTAAAGTGGAGGGGTGGGAAGAAAGCATCTCC 
65 AGACATCCGCATGGTGTTTCAGGCTCTGCCAAGTGTCTACCACCATTCCCCTGTGCCCAGGATAAAGTGCAGAATTCACATGCTGC 

TCTTCAAGGCCCTGCACAAAAGGGTTTTAAGCCCAACTTTCCAGTTCTTCCAAATTGCAGTATAACCAAACTGCTCTTTCCTGATA 
GACTGGAATTCTTGAAGGACAGAAACTAGGCATTGAATACTTCTTGCATTCCCCAGTTTGCTTTCCCTGCTTCTTTTCACATAATA 

aatgctaaattcttatttcttgactttacatggtttccatgggttcctaagagcttccaacaggcatttgcattttatgctgcttg 

TGGTAAGCGCCAGCGCCGGATTGCATGAAAACCTGGATTAGAATGCTGCCTCTGAGACCAACAAGCTGGAGGACCTTGGACAGATT 
70 TCTCAGCCTTTTTAAGTTTCCGTGTTTTAAATCGTCATATAGAAAGAGAGCTATCTAATGTAGACAGCTGTGTTGGGAATAGAGTG 

CAGCGGCACGTGTGTGACATGTCGTAATGCCTGGCCTACCCCATGGGCTCGGTGAATGCTAGAACCTGACCTCATGGGTGGTTCTA 
AAAAG CTAATGTGTGTAAAG CCTAACAC AGTG CCAGC AACACAG AAG ATG CT TTAAATTC TAAAAATGGGG AG C AAAGC AG CG TGG 
CCGGGGTCCGAGCTGGGGTTCTGTCCCCACTGGGCTGTCGCCCCAGCTGGACTACCACCATGGAACTCAGGGCCGAATACCTCAGG 
GAGAAGCTGCAGCGGGACCTGGCGGCGGAGCATGTGGCGGTGGAGGACAACACGACCCTCAACCATTGCGCCTGTAGCTTCTGGCG 
75 GTGTCGGCCAAGTTCGAGGGGAAGCCGCTGCTTCAGAGACACCGCCTGGTGAACX3CGTGCCTAGCAGAAGCGCTCCTGCGCATCCA 
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TGCCTTTGAACAGAAAACCCTAATCCCAGAGCAGTGGGCCCGTGAGCGGCAGAAATGAGGGACTGGGACCTGCACAGCCATTAAAT 

tacaaatctggaaaaaaaaatttctaaaaataaatctcctgaatcaatgtttctcagtctgctacacgaatccccagcatcagaat 

TACCTGGAGATTCTTGTTAAGGGTAGCGATTATACAGATCGCCAGCCACCGTCAGACTGTGGGGATGGGGCCTTAATGAGCCCCCC 
ATAGATTTCCAGTGCTCACTGAAGTTTGGAAATCAGTACCCTCACTGTATTTTAGCATATTCTCACAATAAGTATGCAGGCGAGGG 
5 ■ ATTATGACGCCCTCATTGTTTTAACATGGAGAAATTGAGTTGAGAATGGCCCAATGGCTGATCTGAGGTCACAAGATCAGAAGTGC 

CAGAAAGGGTATTGGAACTCTATCTCCTGAGCCCTAGAATCAGCCTAGAACTTATTTCTCTAAATAGATGTCTTCTCCATTTCTAC 
CCAAGGCTTGGTCCCTTGGCAAAAATTGGCAGTCCCTGCACTTCCCTCAGCCCTCTGACTCCTATCCATTTTCTCAAGGATGCCCT 
TCCACCATCCTTGTTAAAAGTTTAAGTTTGGGCCGGGCGCCCGTCGCTGGTGCCTGTAATCCCAGCCCCTAGGGAGGCGAGGCAGG 
GGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGACCAACATGGTGAAATCCCGTCTCCATTAAAAATACAAAAAAATTAGCTG 

10 agtgtagtggcacatgcctttaatcccagctacccaggaggctaaggcaggagaatcgcttgaacctgggagacagaagttgcagt 

GAGCCAAGACTGTGCTATTGCACTCCAGCCTGGGCAACAAGAGTGAAAATCCATCTCAAAAAAAAAAAAAAAAGTGTAAGTTTAAG 
TAATT AGC CAAGTT AATGTGTGTG TGTG TGTGTGTGTGTGTGTGTGTATTCCAG TT AAACAAATGTGTGCT AAAAG ATG AAC C CAG 
GGACTGATTTTTGGTAGAAGTATCCAAGGCAGAGAACAGAAATAATATAAATATAGTGCCTGGAACTTCTGCTTTGTTGTTTAAAA 
GGCAGAGCTTCCAGCAAGTGAGAAAATTGGAAATTATTCAGAGCACACTCAGCCTTTATAGAGAGGGCTATCGTCTACCCATTATA 
15 TCCrAATGAGATTGACCGTTGGCTACAGTTAACTTGAAGGGTTTTATGGTTTCCTGCATGTGTTGTTTTCCTTCTCTATGTTAAAA 

AGAAGAAAAAAAAAAACTCTCACATCACTAAACGGTATTTCCCAGGGGGATGTCTGACTAGGCTGCTGCATTTTGGTTTGGGCCTT 
AGTTAACAATGGACCTCTATGTGTGTATGTTTGTGGATACAGGTGATAATAAATTTAGCCCATTTTATTTTCTTTTGACAGTTTCA 
ATTCAGGGCAGTTGGTTTATGGGGTACCGCCAAACAAGCCAGGCCTAAGTCAAGTCATGGCAGGAAGTTTCTTGTAGGGCCTTCCT 

ttaccctgcagattttttgttgaaggacaaagttctaagtcatttgtggaccaatatacacagctgctttgcatcatacgtaagac 
2 0 attctaagggtattccatttgagtgttttttttaaagggcaggacattaagaaacaaatgaaatatcatttacttagcccacttac 

ttctttagatatttttccaaatacataattctttggattagtttttaaacacataatgaatgtgctatttcctgacataacatgca 
gttgaaaggcaagtgaaaacactattatccttagtaggtaggctctctccaggcagtgaatgcccagcagtgtagggcgatggttg 
gctaatacatgtgatgcatgtaactgcttttataagagctaagcagaaggagcctgttgaatgatcagttagctcccgttgtatat 
gtggttaattgttactttctttcctaccggcccctgccctaacttcctcagatcaacacctaaagcctgtgaaaatagtctcttct 
25 ggaacccctgaccttcagtctctgcccctgctttctctcttcccattcccacactttctatgtggaccttttatctctcctgtttg 

ccaatccccctcagactttgaataatttatctgaagttcctgggaagttgtggggctgtctgtagtctcaaaatacactgcacttt 
gttccttctctaggccgaggtaggtccaaaagcctgtctttgaaagaggtggtactaagtacattgagggatttactaacagtttt 
aattttttggatgagcacccaatgaatccaaaagctggaggaaagaaaaaataaggggcaaaagatgaaggtgaatactactttgt 
AATTCTGATATCTCCCAAAGAATGTCAAGTAAATTAAGGGAACACTGATTAAGATTTCCAGTTCC rATTGTTATAACAATGTATTT 
30 TATACATGTCTTTTCAAATACATGAGAGTTTTCCTTGAGTAGTTACTAGAAGTGGAAAGTGCTGGATCTTAGTCTTATAGACATAG 

GCTTTTGACAGTTTCCGTACCCTGGAGCTGGTTAGGCGTAAAGTGGTTTGAGGAGAGAAAAACTAGTGATATGTCTAAATGAACAC 
AGGTTAAAAAGTAAACCAAACTTTGAAACAATCATTTTAACCCCCGGAGAAGGTGAATAGATTATTTTAATATGTAAGCAGATACA 
TCTGCAAATCATACTGAGATGATTTTTCTATCCCAAGTGTCTGATAACATATATGAATAGAAAAGCGAACAATTACAGAAACAGCC 
TTGACACTGACATGGTGACAAAGTATGGGGATTTTAGTACTTCCGAAATAAACATCAGAACAGAGATCAACTCTCTTCGGTCTTTT 

GAACAGAATCACTCAAGTAACCTGAAATCATGGGGCTTTATTACAAAGAGACACGGGGCTTTATTACAAAGAAACACAAGACTACA 
AGGGAACTGAAAATGTCATGGTAGTTCTGGGAGAAATAGTGTTCAAGATCCACGGCAGCTCTGGAGAGATTAAGTGGTTACCAATT 
TAGCATTAAGATTATGCAGATAATTAATATTGCTCAGGTATTCTCTTAGTATTCCTGTGTGTGTTGATTTTCTCCCAATACCAAAT 
CTTGCTTCTGTTCTCCATATTTTGTCCTTCATATTCCCTTTTAAGACAGCTCTGGGCCGGGCACGGTGGCTCAGGCCTGTAATCCC 
40 AGCACTTTGGGAGGCCTTGGTGGGCGGATCACTTGAGGTCAGGAGTTCAAGATCAGCCTGGTCAACATGGTGAAACCCCGTCTCTA 

TTAAAAATACAAAAATTGTTGGGAGGCCGAGGCGGGTGGATCACGAGGTAAGGAGATTGACACCATCCTGGCTAACACGGTGAAAC 
CCCGTCTCTACTAAAAATACAAAAAAATTAGCCGGGCGTGGTGGCGGCCGCCTTTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGA 
CAATGGTGGTGAACCCAGGAGGCAGAGCTTGCAGTGAGCTGAGATCGCGCCACTGCACTCCAGGCTGGGCGACAGAGCAAGACTCC 
GTCTCAAAAAAAAAAAAAAAAATTGGCCGGGCACTGTGGCTCATGCCTATAATCTCAGCACTTTGGGAGGTCAAGGTGGGCATATC 
45 ACGAGATCAAGAGATCGAGACCATCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAATTAGCTGGACGTGCTGG 

CACAAGCCTGTAGTCCCAGCTACTCGGGAGACTGAGGCAGAAGAATCACTTGAACCCGGGAGACGGAGGTTGCAGTGAGCCAAGAT 
GGTGCCACTGCACTCTAGCCTGGCAACAGAGTGAGACTTCGTCTCAAAAAAAAAAAAAAAAAATTTGCTGGGCATGGTGGCATGCA 
CTTGTAATCCCAGCTACTCTGGAGGCTGAGGTAGGAGAATCGCTTGAACCCGGGAGGTGAAGTTGCAGTGAGTCGAGACTGTAACC 
ACTGCACTCCAGCCTGGGTGACAGAGCAAGACTACATCTTAAAAAAAAAAAAGACAGCTCTGCATGGCAGTTATTTCATCAATTAC 
50 TTACCAAGCAATGAAACGGCTGCTTTGGGGTTGTGTGCCTACTTTTGGACAAATCACTTATTAATGTATTATATTCTTCACTCTCC 

CATCCCTCTTTGTTTTGCTTTTGTTCCTAGGGTCTCATGGCCCTCATACGTCCTCTTATATTTTTTCTTTGATCTTCATATACTAA 
GGGAGGGTGAACCCCAGGCTTCATGGAACATCCACCCTTCCTCCTCTACCATCCACAATATCCTCATTTCAAACAGACTGGCTTGG 
CTTTTATCTATTTAAAATTCTAACCTTTTCCCTATAGCTCGAATTTTGGCACTCAGGCCTAGAGATATAAAGAGTAGAGATTAAAT 
ATGCCACATTCTAAAGGGAAGCCAGGTGATGCCCTTACCCCAGTAATCCAGAGCAGAAAGGATCCTACCATAGTCAGTATTCCCCT 

55 CCTCAACACGG 

HUMAN SEQUENCE - mRNA 

TTCCCCAGCATTCGAGAAACTCCTCTCTACTTTAGCACGGTCTCCAGACTCAGCCGAGAGACAGCAAACTGCAGCGCGGTGAGAGA 
GCGAGAGAGAGGGAGAGAGAGACTCTCCAGCCTGGGAACTATAACTCCTCTGCGAGAGGCGGAGAACTCCTTCCCCAAATCTTTTG 
60 GGGACTTTTCTCTCTTTACCCACCTCCGCCCCTGCGAGGAGTTGAGGGGCCAGTTCGGCCGCCGCGCGCGTCTTCCCGTTCGGCGT 

gtgcttggcccggggaaccgggagggcccggcgatcgcgcggcggccgccgcgagggtgtgagcgcgcgtgggcgcccgccgagcc 

GAGGCCATGGTGCAGCAAACCAACAATGCCGAGAACACGGAAGCGCTGCTGGCCGGCGAGAGCTCGGACTCGGGCGCCGGCCTCGA 
GCTGGGAATCGCCTCCTCCCCCACGCCCGGCTCCACCGCCTCCACGGGCGGCAAGGCCGACGACCCGAGCTGGTGCAAGACCCCGA 
GTGGGCACATCAAGCGACCCATGAACGCCTTCATGGTGTGGTCGCAGATCGAGCGGCGCAAGATCATGGAGCAGTCGCCCGACATG 
65 CACAACGCCGAGATCTCCAAGCGGCTGGGCAAACGCTGGAAGCTGCTCAAAGACAGCGACAAGATCCCTTTCATTCGAGAGGCGGA 

GCGGCTGCG C CTCAAG CACATGG CTGACTACC CCG ACT ACAAGTACCGG CCC AGG AAG AAGGTG AAG TCCGG CAACGCCAACTCCA 
GCTCCTCGGCCGCCGCCTCCTCCAAGCCGGGGGAGAAGGGAGACAAGGTCGGTGGCAGTGGCGGGGGCGGCCATGGGGGCGGCGGC 
GGCGGCGGGAGCAGCAACGCGGGGGGAGGAGGCGGCGGTGCGAGTGGCGGCGGCGCCAACTCCAAACCGGCGCAGAAAAAGAGCTG 
CGGCTCCAAAGTGGCGGGCGGCGCGGGCGGTGGGGTTAGCAAACCGCACGCCAAGCTCATCCTGGCAGGCGGCGGCGGCGGCGGGA 
70 AAGCAGCGGCTGCCGCCGCCGCCTCCTTCGCCGCCGAACAGGCGGGGGCCGCCGCCCTGCTGCCCCTGGGCGCCGCCGCCGACCAC 

CACTCGCTGTACAAGGCGCGGACTCCCAGCGCCTCGGCCTCCGCCTCCTCGGCAGCCTCGGCCTCCGCAGCGCTCGCGGCCCCGGG 
CAAGCACCTGGCGGAGAAGAAGGTGAAGCGCGTCTACCTGTTCGGCGGCCTGGGCACGTCGTCGTCGCCCGTGGGCGGCGTGGGCG 
CGGGAGCCGACCCCAGCGACCCCCTGGGCCTGTACGAGGAGGAGGGCGCGGGCTGCTCGCCCGACGCGCCCAGCCTGAGCGGCCGC 
AGCAGCGCCGCCTCGTCCCCCGCCGCCGGCCGCTCGCCCGCCGACCACCGCGGCTACGCCAGCCTGCGCGCCGCCTCGCCCGCCCC 
75 GTCCAGCGCGCCCTCGCACGCGTCCTCCTCGGCCTCGTCCCACTCCTCCTCTTCCTCCTCCTCGGGCTCCTCGTCCTCCGACGACG 



446 




WO 03/008583 



PCT/US01/5129I 



AGTTCGAAGACGACCTGCTCGACCTGAACCCCAGCTCAAACTTTGAGAGCATGTCCCTGGGCAGCTTCAGTTCGTCGTCGGCGCTC 

gaccgggacctggattttaacttcgagcccggctccggctcgcacttcgagttcccggactactgcacgcccgaggtgagcgagat 
gatctcgggagactggctcgagtccagcatctccaacctggttttcacctactgaagggcgcgcaggcagggagaagggccggggg 
gggtaggagaggagaaaaaaaaagtgaaaaaaagaaacgaaaaggacagacgaagagtttaaagagaaaagggaaaaaagaaagaa 
5 aaagtaagcagggctcgttcgcccgcgttctcgtcgtcggatcaaggagcgcggcggcgttttggacccgcgctcccatcccccac 

cttcccgggccggggacccactctgcccagccggagggacgcggaggaggaagagggtagacaggggcgacctgtgattgttgtta 
ttgatgttgttgttgatggcaaaaaaaaaaagcgacttcgagtttgctcccctttgcttgaagagaccccctcccccttccaacga 
gcttccggacttgtctgcacccccagcaagaaggcgagttagttttctagagacttgaaggagtctcccccttcctgcatcaccac 
cttggttttgttttattttgcttcttggtcaagaaaggaggggagaacccagcgcacccctccccccctttttttaaacgcgtgat 
10 gaagacagaaggctccggggtgacgaatttggccgatggcagatgttttgggggaacgccgggactgagagactccacgcaggcga 

gccagtgtgaccggcgctaggaaatgacccgagaaccccgttggaagcgcagcagcgggagctaggggcgggggcggaggaggaca 

cgaactggaagggggttcacggtcaaactgaaatggatttgcacgttggggagctggcggcggcggctgctgggcctccgccttct 

tttctacgtgaaatcagtgaggtgagacttcccagaccccggaggcgtggaggagaggagactgtttgatgtggtacaggggcagt 

1 5 CAGTGGAGGGCGAGTGGTTTCGGAAAAAAAAAAAGAAAAAAAGGG 

HUMAN SEQUENCE - CODING 

ATGGTGCAGCAAACCAACAATGCCGAGAACACGGAAGCGCTGCTGGCCGGCGAGAGCTCGGACTCGGGCGCCGGCCTCGAGCTGGG 
AATCGCCTCCTCCCCCACGCCCGGCTCCACCGCCTCCACGGGCGGCAAGGCCGACGACCCGAGCTGGTGCAAGACCCCGAGTGGGC 
20 ACATCAAGCGACCCATGAACGCCTTCATGGTGTGGTCGCAGATCGAGCGGCGCAAGATCATGGAGCAGTCGCCCGACATGCACAAC 

GCCGAGATCTCCAAGCGGCTGGGCAAACGCTGGAAGCTGCTCAAAGACAGCGACAAGATCCCTTTCATTCGAGAGGCGGAGCGGCT 
GCGCCTCAAGCACATGGCTGACTACCCCGACTACAAGTACCGGCCCAGGAAGAAGGTGAAGTCCGGCAACGCCAACTCCAGCTCCT 
CGGCCGCCGCCTCCTCCAAGCCGGGGGAGAAGGGAGACAAGGTCGGTGGCAGTGGCGGGGGCGGCCATGGGGGCGGCGGCGGCGGC 
GGGAGCAGCAACGCGGGGGGAGGAGGCGGCGGTGCGAGTGGCGGCGGCGCCAACTCCAAACCGGCGCAGAAAAAGAGCTGCGGCTC 
25 CAAAGTGGCGGGCGGCGCGGGCGGTGGGGTTAGCAAACCGCACGCCAAGCTCATCCTGGCAGGCGGCGGCGGCGGCGGGAAAGCAG 

CGGCTGCCGCCGCCGCCTCCTTCGCCGCCGAACAGGCGGGGGCCGCCGCCCTGCTGCCCCTGGGCGCCGCCGCCGACCACCACTCG 
CTGTACAAGGCGCGGACTCCCAGCGCCTCGGCCTCCGCCTCCTCGGCAGCCTCGGCCTCCGCAGCGCTCGCGGCCCCGGGCAAGCA 
CCTGGCGGAGAAGAAGGTGAAGCGCGTCTACCTGTTCGGCGGCCTGGGCACGTCGTCGTCGCCCGTGGGCGGCGTGGGCGCGGGAG 
CCGACCCCAGCGACCCCCTGGGCCTGTACGAGGAGGAGGGCGCGGGCTGCTCGCCCGACGCGCCCAGCCTGAGCGGCCGCAGCAGC 
3 0 GCCGCCTCGTCCCCCGCCGCCGGCCGCTCGCCCGCCGACCACCGCGGCTACGCCAGCCTGCGCGCCGCCTCGCCCGCCCCGTCCAG 

CGCGCCCTCGCACGCGTCCTCCTCGGCCTCGTCCCACTCCTCCTCTTCCTCCTCCTCGGGCTCCTCGTCCTCCGACGACGAGTTCG 
AAGACGACCTGCTCGACCTGAACCCCAGCTCAAACTTTGAGAGCATGTCCCTGGGCAGCTTCAGTTCGTCGTCGGCGCTCGACCGG 
GACCTGGATTTTAACTTCGAGCCCGGCTCCGGCTCGCACTTCGAGTTCCCGGACTACTGCACGCCCGAGGTGAGCGAGATGATCTC 
GGGAGACTGGCTCGAGTCCAGCATCTCCAACCTGGTTTTCACCTACTGA 
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Table 20 

MOUSE NOMENCLATURE 
ICSGNM Tcofl 

Celera mCG6035 

HUMAN NOMENCLATURE 
HGNC TCOFl 

Celera hCG38609 

MOUSE SEQUENCE - GENOMIC 

TTAAGAAAG CTGG GGC CACTGG AC AGTGGTGG CCCACG CCTTTAATCC CAGCAATTGGG AGGC AGAGGCAGGCAGATTTCTGAGTT 

TGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGGACAGCTGAGACTACACCGAGAAACTCTGTCTTGAAAAAAAAAAACTGAAGG 

AGAGGAAGAAGAAGAGGAGGAGGAGGAGAATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnnnnnnnnnnnnnnnnnnnnnni^nnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

hnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt^ 

NNNNNNNI'INNNNNNNNNNNNNNNNNNNNNNNNNNNNIINl^NNNNNNNNNNNNNNAATTACCCTTGGCTGCACAGCATGTGTGGGCGA 
CACGAGACCCTGTCTCTAAAAAGAAACAGCAGCTGGGACCTGAACCTGTAGTCAGTAGCTTAGCTAGGGCGGGGTGGGGGACCGGG 
CTGATAATCAGGGATGCGCTGTGAGGCTATTTGTGTGGAAGAGGGAAGGGAAGGAAGAACAGCAGCAGAGAACAACCAAAAGCATC 
AGCCTAGGAGAAAGGGACCAACTGGTCTACCTTTACTCCCTACCTGTCAATGACCTTACTCAGTCACTTCCTGTCACTAGGCCTGG 
TTCTTTAACCATGAAAGGATGGAG CTGG CC AGGAG CTCTCTATG AAC CCTTTCTGATG ATCTTCAAAAGAAATG CACCCCCC CACA 
CACACCCAAATAAATAAATAAATAAATAAATAAATAATGCTCAGGAGACCAGTGGGCAATTAAATTGGTTCTACCTATTATAGTGT 
CTCTCCCTGTTGCCCACTGATTCCACCCTACAGTTTTAAGACTTCAGTCCATAGCCCACTGTGGTTTTAGCTTAATCATAAGGCCT 
ATGTCCTGCCTCCCTCATCTGTGCCTGTGGTCCAGCCTGGGTCATGTTAGGAGGCCCTGAAAGCTGGCATCTGCTCCAGTCCTGCC 
TTGTACCACCGGTGGTAACTCAGTCCTCACCTCTCAAAGTCTCTGTTTCCTCATCTACTAGCAGAGCTGGTAACCAGTTCAGATAT 
GTTCTACGGTGCTAAACTGATGAGTGCTTATTGGCCTGAAGGCTAGCTCCGGCTCGCTGCATATGCTTCACAAAATCAGCCTGCTT 
TGAAGGATCCACTCTGAGCCTATGCAGACCTCAGTATCGGGAGAACTGGCTCTAACATGTTACTGTTCAGTAAACGAGAGGGTCAC 
AGGGTTTTATGTATACTGTGAACACTCTAAGAAATAAAGGAAGGGAGAAAGGGTGGGAGAAGGGGAAGTGAGAAAGAACAGGACTC 
AAGCCCATAGGGAGGTTGTGAGTACTTGCGGAAACTGGGCAGGGATGTGCTGGACGGAAAGGGTTAAAGCCTGAGCCGGCCTCTGA 
GGGTGAGGGTACTGAAAGAGAAGTAACTCCCTACAACTTGGAATGTCTTAAGCTGCTACTTTAGTAACAACTTAATGACCTTCAAA 
AGCTTTCTCTGGATTGAAGAGAAACAGAAATTGCAGGTCAGATCTGGGAAGAGCAGAAAAAGCCCAGGAAACATCCTGCCAAAAAG 
ACTTGAGTCAGAGACCCTGGAAGGCGGAGAGAGGGGCTATCTTTCCGTTGGAGTCATAACAGAAGCAACCTTCCCAGGACCCCCTA 
GAAAGTCCGGTGCTGAATGGATGGAACTAGAAAACCTCATCCTGAGTGAAGTAACTGGGAAAGATAACGACGGCCTGTACTCACAA 
GTGGACGTTAGCCATAAAGTACAGGATAACCATGCTATGATCCACAGAGCCAAAGAGGCTAAGTATCAAGGAGGGCCGAAAGGAGG 
ATGCTTGAATCTCACTGAGAAGAGGGAATAAAATAGACATCTGGGGTGGAGGGAGGGAGGGAAGTGGGTGGAGGCGGGTGGATAGG 
AAAGCAGGAGGGATCTCAAGTGTGGGGAGGATGGTGGGAGACAGAACTGGGATAGAGAACTAGAATCCATGTATACGTGGGGGAGG 
GGG AAGCATCTCTGGG ACAAGG T AGAAATCTAGGACAATGG AAACTCC CAGG AAT CTGTG AGG ATGAC CCT AG CTAAGACTCCTAG 
CAGTCAGGGATATGGAACCTGAAACAGGCACTTCCTGACACCAAACGAGACTTCCAATGGAGAGATGGGAATACCAACCCAGCCAC 
AAAAATCTTTGG C C CT CAATTTG CCCTG CCT AT AAGAGGTGGTGGGATAAG G AGGGAGCAGAAAATG AGG AAGTGAT CAAC C AATG 
ACTGGCCCAAATTGAGCCTCATGCCATGGGAGGGAGCCCACCCCTGACGACAGTATTAACAATATTCTGCCGTACTTGCAGACAGG 
AGCCTAGCATAGCTGTCACCTGAGTGGCTCTGCCCAGCAGCTGATGAAAACAGATGCAGAGACCCCCCAGTCTAACATTAGACAGA 
GCTCGGAGAATCTCACGGCAAAGGGGGAGGAAGGATTGAAAAAAGCCATGTCAAAGACGCCGCAAGAAAACCTACAGAACCAACTA 
ACCTGGGCACAGGGGGGCTCACAAAGACTGAATCACCAGAGAGCATGCATGGGACAGACCTAGTCCCCCTACACCTTTGTAACAGA 
TGTACAGCTTGGTCCTCGTGTGGGACTCCCTAACAACAGGAGCAGGAGCTATTTCTGACACTGTTGCCTGCCTTTGGATCCCCATA 
ACTGGACAGCCTTAACAGAAGATGTGATATGACATGGCATGTTGATATTCAGAGGTCTCCCTTCCTCTGGGGAAAAAAGGAGGGGC 
AT AGG AG GAGGGGAGGGGAGAAGG AGGGACTGGAAGGAG AGGGGGTAGGG AAAG CTCTGATCAGATTGT AAAGT AAACG AAT CAAT 
AAATGGATGACTAGAATAGAATAGAATAGAATAGAATAGAATATAGTGCTAGAACAGACCTTGTTCACAGATCCATGTAACACAAG 
GtcgtTTCAGGGGACTAGAGAGGACAAGAGACTGGCCCACGACCACGTAGCAGAAGTTGGCTATAAAAGCTCTTTACTGGTCCCTG 
GTTCTGCTGCTTCCAACCTGTGTGCAGACCATTGCTGCTGGGAAGAGCATGTAGAACCCTACCTGCTGAGTGTTTTCTTCTTAAAA 
ATAAAAAAACAAAACAAAAGAATTATTATGCTACACACCAGGGTGCATGCTTTTAATTCCAACTCCAGCCCTCGGGACACAGAGGC 
AGGCAGATCTCTGTGAAATATGAATCCAGCCTGGTATACATAGTGAGTTCCAATATAGTCAGGGACACATAGTGAGACCTTGTCTC 
TAAAAACAATAAATAAATAAATAAATAAATAAATAAATAAATACATACATAAATAAATAAATACATAAATAAAAAGATTGTTATTA 
TTTTAAATTATGTGTATATGCGTATGGGTATGTGCCCATGTGTAGAGATAATCTCTTGTACACTGTGTAAAAAACAGTCACCTGTC 
AATTTAAAAAAACTGACCAATGAGCTTAGGCAGAAAATCAGGAGGTGGGACATCCGGGAGATAGAAGAGGGAGAGGGGGATGCTGG 
GATAGAGACAGACAGGAGATTGGCCCCACCCTCAACCCCCAAATGAAGATATAGGCAGCAGCAACAGAGTATCAGGTAACCAGCGA 
CGTGACAGAACTTAGAATAAAATAACAGGATGATTAACTTATGAGCTAGTTGGGGGATAACCAAAGCCTATGGCATGAGTGTTTAT 
AAATATATTTG AGTC T CAAGAGTCATTATT CCAG AAGAGGGACCAGG AGG AAAAAACAGGAG CT CACAG AAAACACACAACTACAC 
CCTTGAGTGGAGGTCCCTGAGGAGGTCAGAAGAGGGTATTGGATCCCCTGGAGCTGAAGTTACAGGCAGTTGTGAGCCATCAGATG 
TAGGTGCTGTGACTCAGACTCTGGTCTTCCACAAGAGCAGCGAGCGAGTGCTCCTGACTACTGAGCGATCTCTCCAGCCCCTGGTT 
TCCTCCTTTTCCTGACCTGCCTGGGAACCTGAGGTGACTAAGGCAGGATGCTTTTCCCAAGGACACTTAAGTCAAGTGCTCTGGAA 
GCTTCCAGCTTCTTCCATGAACAAGGTCAACTTTTCCAAACTGGCGGAGAAAGGCTCCGAGGCTAATGTTTTTAATGCACGCCTTT 
GTTTGCTTCTGCCCTGACTGTGGCCTTTTTATATTTTATGGGCTTAATGTTCTAATTTCGTGCTAGGGCCCTGAGGCAATTCACCG 
AAGGATGTGATTTTAGAAAATCCAGGAAATAAAGGAATTGTCCGCCAAAGAGGCATCTGACAATGAATTTTATTAGGGACAAAGCA 
AATCAACCTGTCGCCAGACTGAGGTATTAGCATGTCCTGGTTTAATGTAGGTTTGTCTTTTTAATTTAATACTAGCTCTCCGTTCC 
TGCCGGGGTCAGCTGGGGATACATACCCGGCTCCTTCTTGGCTCACACTACTGCTTGTAGAAAGCACCCTGGCCTCTTCTCAAGGC 
ACTTGCCAGTAGTGACCAGAGAGCCTACTGTGCACAGCCTCTGAGCTGGGGGCAGGTCCATGTGCTCAGACAGGGACCACGAGATC 
ctttttaagggcctgttcattatcgtttggagaatgccccagaggaggaggaacttgtggggagaggctagtgcgaaagagcacgg 

G TCTTTG AATGC TTG C CTG CTCATTCCG CACG CTCATCAG CCT ACCAT AC CACATCACATCAT ACTACACATG ACTGTGCAAGTG A 
AACCCCAGGCTCATCATTCACCCACCTGCCGGCGTCTACTTTCCAGGTCTCTAGTTGCCCGAACCTATGGTGGCCCTACTCTCTGA 
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aggctgtatccctaaaacctgaccctttgcatccctctcctaccaatttaattcctaggggtggggtactgtggttcttttgggaa 

CACCTTAGACCCCACACCCTTTTGTTTCCTGGCGGTTTGACAAAACCCCTCTGAGTGTTTTTCTTTGCCCGAATCTGGGCAGGTAA 

gccctgccttcagagaacccagcagactggccaccgtagctctagctgcatcatcaaatccatcaggccacccaggatcctgtggg 

CAAGTTGCTTGACTCTCTGAATGCTGGCTCTCCCTCCTTCCAACTCCTCACCACCTCTTCTTCACTCTCAGCAGACCTTGCCTCCC 

acttggaagaggaaaatagaagttcaagatgaaatctcccttaacctcccactgcaaacccacatccacatgcgctcccattctct 

ccacgagcctgctttgggcttctattgaagtcctccctcctccgttctcagaccagcccttcacccacaccaatgcctccctccca 

cgtaccctcagacatcgcttcccagcttcctaaaatgccccccaccaccccatctctctcccctggatctaagttgatttttaaac 

caacttcggtctcttccatctcaaaacactcctcccccaataacacacacacacacacacacacacacacacacacacagagtgtt 

agttctttttctcccctccacgcaaacctgcccaacagcccagcatctccccagccctcccacacttgtggtaccattgtccctgc 

cctgttctgcatgcagcactttctgagtcagtcttcagtgatagcaatcagaccaagcatgacccatgtccatctcttctggcctt 

agagcacttcccagcatttcacattactgaaactctgcgctcagctccctcgtgagccccctctggctttgctattctgctgcagc 

aggcttgtcttttgaacagccctacctgtgggcatgcctcaaaaacacctctggtactaccttctttctctctgtgtgttcttggt 

gggcatggtgtctacatctagagtcccaaagaacttctttccattgacaaatttctttcttttctctgactcagacctctaatttg 

tgcccaaaccaggtttcaaagtacctactagggacctgggactctctggacacttgcacaggccatgtataattcatatggtgtcc 

tgtccctctagggctcaaattgcccctgctctccaaccagcctcaagctaaggaaacctctaaaatggagtctgtcttgtgctgtc 

cctttgcgcccttcagtccccacatcggagtcctcctgtgccctgccagcaaggccttcacctggggtatatagctcagtggggag 

TTCTTGTTTAGCCTTCACAAGGCTCTGTTCTCCAACCCCAGCACCCCATCCTGGGCAGCACACATACACACAGAGGAAAGCAAACA 
TCTATTTGCCTTTTGCCCTTTCTAGCCACAGGGTGGATGAAGTAGGACAGATTCTGCTTCTCCTCTGCCATTGCCTCCCTCAACCC 
TTCCCCAAGCCCACTTCCTGCTACCTCATCTAAAAGGTTCCGCCTACCTGTCTGCACAGACACCCCAGAAGACACACAAACACCCC 
AGAAGACACACCCTGAACTGCTTCTTGCTTACCATCCCATTCCAGCCGGAGTTAGTGGTGGCTGGGACCAGCTCTGGGGACCTCCA 
TAGGTCATTGTTCTATGCCACAGATGTTGCTCCACCCTCTGTTTGCTACCCTGCTGCCTGCACCTCTCACCATTATTGATTTTACC 
CCTCACTCTACTCTCTGGACACTTGCACAGGCCATGTArAATTCATATGGTGTCCTGTCCCTCTAGGGTTCAAATTGCCCCTGCTC 
TCCAACCAGCCTCAAGCTAAGGAAACCTCTAAAATGGAGTCTGCCTTGTGTTGTCCCTTTGCGCCCTTCAGTCCCCGAATCGAAGT 
CCTCCTGTGCCCTGCCAGCAAGGCCTTCACTCGCCTCTCCCCTTAGTTGTAACCTTTCCCAGGGCAGAACAAGGTTAAGACAGAGT 
GTCACTGTATAGGTAGCCATGGTTGTCTTGAACTTATTATGTAAACCAGATTCGCCTCCAACTCAGAGCAAGCCTCTGGTCTCTGC 
CTCTGGAGTGCTAGGATTTCAGGCATTGGACACCACCCCCAGCTTCAGCCATACCATCTGCCTCAAGATCTTCTACCAGGTGCCCC 
TCTGACCAGGTGCCTCTGACCAGGTGCCTCTTTTACCAGGTGCCCCTCTGACCAGGATTCTGCTGATCCAGACTCCCTCACACCTA 
GCTCAGGTTTCTTCATAAACACCATTTCCTCTGGGAATCCTTCTACTTCCCCTAAGAAGAGAGAGATTCCTTCTTCCTGTTATTTT 
ACAGTAATTGCTAAGGTACTCAGTTCTATTGCTAAGGAGCTTTCTAAACATTTCTGCTTAGAACGCCCTTCCCCTTCCTGACAACT 
CTTGGAGGTAGAAAATGGTAATTATCTCCACTTCTCAGATAAACCAAGGCACAGAGAATGCCTAGAATTGCCAAGCTCACTTAATA 
AGAAACAAAGCCAAAATTTAAATCCAGATCGTGTGACTTCAGTGTAGCTTTCAGACACCATACCATTCCACAGGAAGAGGCTATCC 
ACCCTTTGGTGTACGCTACAGCTATTTGTTTAACAGGTACCTCTCTCATTAGCCTTGGAAGTTCTGCAGACGTATAGACCATGTGG 
TCTCCAGTAGTAGGTATTCAATAAATATCTGCCTGGTGTCTGAATGTAGATTAGTCTCCTGTGTCCTCACACACTACGTACCACCC 
ATTCCTGTCACCTGGTCCTGTGTGCTTCTCCCTGGAATGTGCATTTGTCACTTTTCTTGTCCCTGTGGCCAAATATCACAAGAACA 
ACTTATATTAGAAAGGTTTATTATGGGGGCTGGAGGGATGGCTCAGCAGTTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGTT 
CAATTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGGGATCAGATGCCCTCTTCTGGTGTGTCTGGGGAGAGCAACAGT 
GTACTCACATATATAAAATAAATAAATAAATCTTTAAAAAAAGAAAGAGGCCAGGTGGTGGTCGCGCACGCCTTTAATCCCAGCAC 
TTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAG 
AAACCCTGTCTCGAAAAAAAAAAAAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAGAAAGATTTACTATGGCTCACAGTTCAC 
AGGCCATGAAGGAAGGAAAGATGGTGGCAGGAGCTTTGGTTACATGTCAGCTGACCAGAAAACAGAGAAAGAAAAATACAAGCAGG 
C CCT AC C CAGACAT AT C CACAG GAGT AT CT CTTAGGTAATT CT AAAGT C CAGT CACCACT AAGG ATTAATT ATCATATGTGCTTAT 
GTGGGTCCTAAACTTTCGTAGAAATGTATGTTGAGACATATTTCTAGAGTGAAAGCTATCAGCAGATTTCCAACCAGTCCTTGAGG 
AACAGCCGCCTCAAATATTCCCAGGGTACTCCCATTCTCTCCTGGTCAGTGCCTCCTCAACAAACACAGTAGCCTACATCCGGAGT 
CTTTTCTGTATTTTGGACTTTCTTCTTCCCAATTCTACAGCCTAGCAGTACAGGGTTCTGTTTGGGGTTCCCTTACCAAATACCAA 
GGTGGTTCTCACATTCTGACTCACTCAGTACCTCCAGCCTCTCTGTGGTGCTTAAAAGTTCCTGCTGTCTTTGGGGCTAAATTTAA 
ATGTCTCTTGGGGGTTGGGTGCTCCTCCTCCATGCTTCCATGAGCTCTGACTTCTCTCGACAAGGTGCACCAGACATCTGAACTGT 
AATT ACTAGGTTATTCACTGTGTCT C CCACATGG GTG ATTTTTGAGTCAACTGTTTG CTTTGTTTCTCTTTACGTGCTCCTAGCCT 
AGCTAGGCGCGATCCAAACATATAGAGCTCAGGTAAGGGTTTGTTTAGAGATTCAACACACTAGTGACATCTCATGCCTCATTCAT 
GGATCCTAAACACTGTGTGAAATGAATACTCGGAAGCTGGGGACAGTGATCAGGAAGTTCAAAACTGAATAAAGGCGCCGCAGGCA 

GGCGGCCCAGAGGGCGGGTCTAGATCGGGACACGCCTTCGAGCCAATGGCAGAGCTAGTTAGCCTTCGTGGCTCAGCCCTCTTGGA 
TGGGATTGCCCACTCCAGCTGCAAGACTACACTTCCCAGCGTGCCGCGCGGCCCGGTGACGCGGAGCCGGAAGTGAGGAACATGAG 
GTTCTAGGGCGCGAGGGAAGCGGCTAGCGGGGGCGAGGGGGCGTGCACGTGAATCCCCTGGCCAGATCTCTGGCATGGCCGAGGCC 
AGGAAGCGGCGGGAGCTGCTTCCCCTCATTTACCATCATCTGTTGCAAGCAGGCTACGTCCGCGCGGCGCGGGAAGTAAAGGAGCA 
GAGCGGCCAGGTAAGCGTCAGATGGCCCAGTACAAGATCTAGAGAGCAGTAGCCCGCTCCCCTCCCGGGAGACCTGGCCAGCGGGA 
GT CAGAG ATGCGGGCTAGGGTGGAGGAAG AACATTAAGCT CTGCT CTACT CC CTGCGACTTATAG CCACTTCCCAGGGCTCAGTTT 
CCCCATGGGTGCAGTGGGCGGGCCGGAAACTGGTCCAACTAGTGCAGCTTTGTAATTCCCGCCCGGGTTCCCGGTAGCGGCAGGTT 
TAAGTTTCCCTAGTATCTGGCCACGTGGCTCTATGCAGTTTCCCTGGGACACCACATGGGAGTCCAGCTGGAGTGGATTGTCACCA 
CTGTTGTTGGGAACACGGAGACGAAGGTCCCCTAAGTTGATGATCTAGAATGCAGGGCGTGCAGGCAGGCCCTTGGCTGTCTTCGG 
TTATGACAAGACTTGAACCCGTGGTGCGGTGATTTCAAAGTTCATTCATTTGGCAACTTTTGTTTTGTTTTGTTTTTTCGAGACAG 
GGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTC 
CCAAGTGCTGGGATTAAAGGCGTGCGCCACCACTGCCCGGCTGGCAACTTTTAATTTGGCCCTGTCGTGCGGATGATGAAATGGGA 
CGCGCCAGTTTCAGACTCCTCTGCCCGTCTCACAGCCTAATAGCTGGTACAAAAAAAAAAAAAAAAAAAAAAAACCCAAAGTGACT 

gtacagttaacatattaagctatagaacgagaaattggaGatgctaaaacatgggtggaagaacctgggtgggaaatatccaggac 

tgcttccctaaggatgtagtagctgatctgagatctcgagggagatgggtattagaagctctgatgcgaggcttctgagtgtccta 

gccaccagaaagtttgctgagcctgaagtttgaaatacatgacttggaatggagtctcccaaagcagacagacaggaatggctgat 

gggtagtcttcccagaactgtgtgtgattaagtcactggtgaaatggatattgacctggaggatcccgggtgttgtagtgtctgcc 

tttaatcccagcactctagaggtagaagcaggtagatctattttttttgggggggggggcaggggggtgttttgagacagggtttc 

tctgtatagctggccttgaactcagaaagccacctgcctctgcctcccaagtgctggaattaaaggcatgcgcaaccaccgcccag 

ttggtagatctcttaagttcaaagctagcctggtctacatagtgagttcaagaccagccaaggtttgcataatgagaccctatctc 

aaaaaaaaaaaaaaaaccttaagctggggttgggtgcaccctgagttggcccataactttaatcccatcactctggggaccaaaaa 

ggatggatttctgtgagttcaaggccggcctgatctacatagtgagttccaggacagccaaggctacacagagaaactctgtcttg 

aaaaacaaaaaaacagacttaaagcccaaagttgctgggcccttaagatgttatctattgctttcttaatcttcctgtatggttct 

CCATGTCCATTCATAC T CAAACTAT AAAACAGAG GAAATGGGTTATAGTGCC CATTGTTGTGGTTCCTGTGCCCAAGCCAGAGTT C 
CCTGCTCTCACAGAAAAGATGCAAATACAAACAAACAAACATACATACATACTTAAATACATATATGTATGTGTATTTAAGTATGT 
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atgtatgtggcttagcatattgtggcaggtgctggccataataaggctaacaagtgtcagccctcggttataattaagatggtcag 

AGAAGCTTTAATGGGG AAGGTGACGTTGGAGT AGAGACTAG AAGG AAATG AGGAGAT AGGCTGTGTGGTTG G CAAGAG AG AGAAAG 

TCTCAGTAGCAAGAATGGCAAAGCCCTGTTAGGAATTGGTAGCCCAATATACTTTGTCATGACGATACAGTTGGAGCAGGATGGAA 
CTGACTGACTGACTGACTGGACTGTGCCCTTCAGACCTGACAGGGTTTCTCTGTATAGCCCTGGCTCTCCTGGAACTCACTCTATA 
5 GACCAGGCTGACCTTGAACTCAGAGATCTGCCTGCCTCTTATCTCCTGGGAGTAGAGGGAGATACTATCCATTTCCCTCTTACATT 

TATGGTGCTGTGAAGAAGGATCCTGAAGTTGGCAGAGGTAGAAGATGAGCTGAACGGTCCAATAGGTGCTCTCCCTGACTCCAGGC 
CAATCTGTTTCGGTGCTAGCATGTTCTTTCCTTTGCACATGGCTCTTTGGAGTCCATTGGAGCTATTCTTCAGTCTTAATGGTCAC 
ACAGAGTGTGTCCTCACCTTAGGCCTGGATTCTACCTGTCAACCTCTGTTTTAACTCCGACCCXAGCACTCAGTCTCTTTCCAGAC 
ATCCACTGGGTTCCGTTATGTCACGTGGAAGCTTTCAGGGTTTGGGCTGTCTTGTATTTGGGGGAAGATTGACTAGCCAGGAAGCC 
10 CTGTCATGTGGCTTCCATCCCTGTACTGTAGTAGGATGCTGGGTAGTGCTAGTTTGGACTGTTGAGTGCCTACCTCTCAGAGGCGC 

CCCTTTCCGATGTATCCTATTGAAAGGTTTGTAGCTGGAACTGTTTGTCCTTCTTGACTCTGGAAGACTGTGAATGGTGCTGGTGA 
AGCCCAGAGGACCTGGAAGAGCAAACGGCATTTTCCAAAGCACTTGTTGCAGGCCCTGATGTCAGGGAGCATCAGGCCCAGGGACG 
ATGCCTATCGTGTTGGGTATTTTTTTTGAAGCTCTC'TCTCTCTCTCCATTTCTCTACAGAAGAGTTTCCTGACTCAGCCCGTCACC 
CTTCTGGACATCTATAGACACTGGCAACAGTAAGTCTGGTGGAATGGAAGGGAGGGAGCAGGGATACCCTAACACGTCATCTTTGC 
15 ATTGAGCTAATATGTGAATGTGTTCTAATGGCCCACTGTGGGCATACTTGTCACCTTCATTTGGTCAGTTCCACCTCCCCCACTTT 

CCATGTGTGTTCTGTTTTAAAGAGAGGATCTCACTATGTAGATCAGGCTACCCTTGAACTCACGGAGATCCTGITGCTGCTGCTGC 
CTCTTGCATGCTGGGACAATTGGAGTGTGTCTGGGATTAAAGGCGCACGCCTTGGGAGGCAGAGGCAGCCTGGTTGGTCTACAAAG 

tgagttccaggacagccagggctacacacagaaaccctgtctcaaaaaaacaaaacaaaataaaacaaaacaaaaaaccaaatgct 

CACACCTTTAATCCCAGCACTCCGGGGATATTGAGGTAGTCAGGTCTCTGAGTTCAAGTCCAGCCTCGTCTACAGAGTGAGTTCTA 
20 AGAGTCTCAAGAAATAAAGGAAAAGAAATGGAACAGCTGGGTTTTTATTTTTTTATTTTTGTTTTGTTTTGTCTTTTCAAGACAGA 

GTCCCTGGGTAGCCCTGGCTGTCCTGGAACTCCCTCTGTAGACCAGGAATTCAAAGATCCACCAGCCTCTGCCACCCGAGTGCTGG 
GACTAAAAGGCATGAGCCTGCACGGCCTGGCTTGTTTCTTCTAGGTTGTAATCAATGCGGCAGGCACAAGTCAAAGGAGATGCTAG 
TGGTAGTGAGAACTAGTGAAGGCAGGAGCCTGGCGCCCAACCTGAGCGCTTACCATCTGAGCTGCTGAAAAGTGAGGTTGGTAGTG 
ACAGTTCTATCATGGCAGCACCGAAGGCAGGGGATGCCAGGCTCCGGAGGAGTACTCGGGTCAGTGAAAATATTGCCCACCCTCCC 
25 TCCATACTTTTCATGCTCCTCTGCTGCTCGACAAGCTCGGAGCACGGGTGCGTCCTTGCCCAGGTGTGTGGGTGTTGCTTTCTGTG 

CTTCCTTCCCCAGCAAACTGTTGGAGCTGTGCCACACACAGTTTCCTGCCTCTGCCCCCTCTGTGGGTGAGGGGTACAGAGTGGGC 

CAAAGATCTCAC C CACTG AGCCAGTC CAGAGC AGCG ATTACCTAT CAAGTCAAAC C CAGTAAA CGAG CT ACATG ACCTTGAGCAAC 

GTTTGTGACCTCCTAGAATAACATCATCTGTAAAGTGAACTCTATCATCACGTATTGGGAAGAAGTTCAAACACAGTGATCTATTT 
GATAACAGTCCTAAAACTGGCCAGTGAGATCTGTCCTGGCACTGGTCCTCAGATACTACATTCTTGATGTTACAGAGAACAAGCAA 
30 GAAGGGGGGGAAAAAAAATCCCTGTTCTTGTGAAATTCACATTCTGTTGGGGGATGGGGTGGGGGGGTGGAACAAACTTATACCTG 

TAATAAAGCCTCTTCTAACAGCTTCCTGGCAGGTGGCCTTCCTAGGAAGAAGGAACCTGGGTAACACAGCCCAAACTGTGGACAGC 
AGTGTCAAACCCAGCTAGGAAGAATGGGGCTTAATGACTTCCTGCCGGTAGAAGGGTGGAATCAAAGTTCAAGGGACTAAGCTGTC 
TGAAGACTTACAGCACGCGTGCGCGCACACACACACACACACACACACACACACACTCCCCACTCTGCTTCCTTCCAGACTCCAGT 
TCGATGGTGGTTCCTTTCTCTAGGTGTGTGCCAGATACTGGGTGGGATGCTGTATGCTCTCTGGGGGCCTGTTTGTATAGTAGTGG 

3 5 AGTCGTCCAGAAATCAACCAGAGAAGGAAACGAAACTGAACGCCAGGGCGGAGTGCTGGGGGGAGGGGGGAAGGGGTGTCAGCAAA 

GATGCTTCACGCCAAACTCGAGAGTAACGAGAGTGCTCCTTCCTCTTTGATGACTCTAGCTTGTGTCAAGTTAACTGGCAAAACCA 
GTCAGAGCTGGGCGTGGTGGCGCACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCT 
GGTCTACAAAGTGAGTGCCAGGACAGCCAGGGCTACACAGAGAAAACCTGTCTCGAAAACCAAAAAAAAAAAAAAAAAAACCCAGT 
CAGGACAGCACCACAAGAGAAGGACGCAGTTCTAGGGTCGGGAGAACCTGGATGGTTCTGTGCAGCCTATGGGCTGTGGCCAGTCA 
40 GCCGATAGTAGTGAGTGAGCTGCTGCCGTCCTGTCACCTCGTCGGCTGCTTGGGACCCTGAGACTGGTTAAGGTGCATTAGGAAGC 

GGGTGAAGAACAGATCATTTCTGCACTGTGTCGGCGCCACTGTTTAAACTCTGTGTGCCCATTTCCTTTGAAAGACTGAATAGGTA 
AACAGGTATCTTTCCAAACCTCATGGATTTGTCCCATCTCCCCTGCCCTGCAGGACCTCAGAGCTTGGCCAGAAGCAGAAGGCAGA 
GGATGATGAGACCCTTCAGGCTAAGAAGTCTCGAGTGTCGGATCCTGTTAGCAGCTCAGAGAGCTCGGATCAGGAGAAGGAAGAGG 
AGGCAGCAACCGAAAGGGCCAAAGCCAGTAAGAGCCCTCCTTGCTGTGTGAGATTGGGACCCGCCTTGGCAGTTGCGGGCTTCTAG 

4 5 TCTGCTCTACCGGGGTGTCTGCCTCTGAATCATTGTTTAGTGTCAAACAAGAAAAGGTGGGGCTTCTCAGAGGGAGGTTGTAGTAC 

CTGGGAGGCCTTCCTTTGGCAGGCATTTTAACCCCTGAGGGCAGGCATTCTAATCCTCTGAGGATCCAAGGATGAATCCTAAGATC 
CCAGGAGGCTGGGTAAAGTGGCGCACACTTTTAATCTCAGCACAGAGACAAGTGAATCTGAGAATTTGAGGCCAGCCTGGTCAACA 
TAGTAAGTTCCAGGCCAACCAGGGCTACAAAGTGAGAACCTGTCTCCCCCCCCAATCTCCCTTCCCCCAAACAGGATGGCCCACAC 
AGTCAGTTGCTCAGTTCACTTCACAAGGACTGTTTCCACAGCTCCTGGATGCTGCTGCTAGAGATTGGCTAGGCATGGGGGGGTGG 
50 GGGGGAGGCATTTGTGCAGGTGTTGAGTCCATTTCAGAAGGTTGATAGTTCTGGCTTCTGTGTGGCCCTGGGGCTGCTTTCAGACT 

TGCTGGTTGTTTTAGTTACTGTTCTGCTGCTATGAGGAGGCACCGTGAGCAAAGCAACTGACATAAAAGGAAGCATTTAGCTGAAG 
GGCTGGCTTACAGTGTCAGGGGAGTTCATCCATGATCCCCATAGCAGCAGCCAGGCAGGCATGGCACCGTAGCAGTTCCTGTGAGC 
TTACATCCTGATCTGTAGACAGTGAACAGAAAGCTGGAGACTGGGCTTGGTGTAGGCCTTTGAGACCTGGAAGCGCACCCCCGTGA 
TACACCTCCATCCACCAACCAGGAACCAAACATTCAAATATAGTCTCATTCAAACCACCATACTAATTGTCCTCTTATTTTGGCGG 

5 5 TATGTGGTGGGTCTGGTAGCTATGTGGCCTCTTCTCTCCTGACAGAAGCAGCTAGAATGCTACACCCAGCAACTGGCTGTGTCTCT 

GTGTCCCACAAATATCATATTGCTTATACAGAAGACAGTTTCTTGATTTTTAAGTAGGTTTTCTGCTTATAAAAGAAGTGCAGGAT 

TTATTATAAAATGTTCATTACAGAACATTTGGAAGTTGTTTTAAGAAAAGGCAGGGGAGAAGTCACCCACATTCTTGACATCTATA 

CCCCCACAATCTTGTCTTTCATTATTCCTCCTGTGTATGTTCTGTCAGATGCTCAAGAGGACATTTTCGGTGCATATTTTATATCT 

TAATCTTAAATTATAAATGCAAAG CAGGTCCAGTTTATAGACAG AAGCACAG AG AAGG GAAATGTAAG AATCCTTGTTGCCAGC CC 

60 CATCACTTCCTACCCATGTCTCTTGGTCGGCAGCCCATAAACCTGCCCTGTTGCTTCCAGTCAAACAGGAGTCCAGCTGTGTGCAT 

ACCTTACTCTTTAACAGTTTCATACAGTATGTGTTGATCATGCCCATGCCCAGCTCCCCCGGGGCACGCCCCCAGTATGTCCCCTC 
TCCTT AGTACC CTCTTTTTGTTTCC CGAGTTTGTTTTTTTATTGTTGCAAT C AACTGGCTGGAT CC AGTT AGTGCTG CCTGC AGGG 
TGTTGACTGATCCTGTGTAGGTCACCGGGCTACATCAGGTTCATGAGTATGACCTTGTCGTGACCATGTTTCATCAGCTTTGCATT 

6 5 CTTTTGTTTTTGTTTTTGTTTTTTTGTTGTTGTTATTGTTTTGGGTTTTTTTTTGTTTTTCGAGACAGGATTTCTCTATGTAGCCC 

TAGCTGTCCTGGAACTCACTCTGTAGACCAGGCCGGCCTCTAACTCAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATTAA 
AGGTGTGCACCACCACTGCCCAGCCAGCTCTGCATTCTTTTTTTTTTTrrAATATTTTTTTTATTAGGTATTTTCCTCATTTACAT 
TTCCAATGCTATCCCAAAAGTCCCCCATACCCTTCCCCCCACTCCCCTACCCACCCACTCCCACTTTTTGGCCCTGGCGCAGCTCT 
GCATTCTTAACACCATCTATTCTATAATGCTCCCTGAGCCATGTAGGCTTGATAAATGTCCCACTGAGGGCTAAGAGCTCAGGTGT 
70 CACTCAGTCTCAACTTTGACAAGTTAGGAGTCTCTGCATTGCTATTGCAGAAAGGTGAATGTGTGTGCATGCGTGTGTTTGAAATG 

TTCTCATGGCAAACTGACAGTAGTAAGTCCCATCACTTATACCCCCAGCCTACAGTCTTGAGCTAGTAGTCACTTTTAAGAATTAT 
ttattttatatatatatatatatatatatatatannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCCGGTATCTAGACACACCAGAAGAGGGCATCGGATCCCATTAACAGATGGTTG 
TGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCATTAAGCCATCTCTCCAGC 
75 CCTATAATTGACTTTTTACATTTTGGGTTTTTGTTGTTTCCCCCTAGTTCTTCTTGCGACAGGGTCCTGATGTGTACCCCAGACTG 
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GCCTCAAACTCAGGGACGTCCTGCCTCAGCTTTCTGGGTGTCTGGCTTAATTTAAGAGTCCTCAGAAGTATTTATGGGTAACATGA 
CAGGGTGTGAAGTTCTTCAAAATAATGTATGATGGGGAAGGGAAAATGAGACATTGGGTGAACTGAGGTTGGCTACGGGTTGATAT 
AAAGTT ACAAT AACAG CTG AGGCTG CAT AT CATACAT ACACACACACACACAAAAG CTGGAG TTAGGTGACT TTGG TGT ACTTCTG 
AATATTTTGGAAACTTTGCTCATGTGCAGAAAAGGGAGTGTCAAAGAGCCCCGAAATGAATTCAGTCCTGCCGTTCATTTCAACAC 

5 ctgtctctttagtgataacttcttcccctgaatgcctgagatccaaagcaccgtttcttaaaaccctcgagagtctgaatctcagt 

GTCTCCTACTAGTCCCAGGCTCCTGGGTCGGCACAATTGACGACCACATAGCTTCCTCTATGGCCTGGGGCTGGCTGCTTGACCAC 

tgccctgcctgccagtgacttatcaggactgatgatggttggcacccaacccaaagagtagtcaccagagttgggcatgtcttgtg 
gtggtgggtggtaagattataagcctgtcctttccctctgggggcctccagatctcatgccacagaacagctgggagtccctcggg 
gatgcaggcacagtaaccaccatgggttctgggcgaggccttctcatggttctgggctaggcctcaggtcctcatactagcaccaa 
10 gcaactagtacctgtaggaccattaggtggtgtaaagtctgcccatcttcttagatgagaagagcccaccttgctcacagcgtttg 

TGTCTTGCAGCCCCAAGACCGACACCTGTCAATTCTGCAACCX3CAGCTTTGCCATCAAAAGTAAAAGAAAAGGTGAGTTTATTTCC 
GAGTTACTCATTACCTGTGGAAGCTGTATCCAGTGGAGCATAGTCTGCCGTGTCAGGATAGGGTCGTGTGGTTCAGCGTGTGTCTC 
TAGGTGTCTGTGACTTCATCTAGCTATGCCTCGGGTGCCTTTTCTGTGAAACAGAAGTGATGCCTCAAACCACACACTTGGGCAAG 
TGCCTTCCTCTGTCGTCCTTGCACCCACTCACCGGTTGTATAAACAGCTCCCCTCCAGTCCCTGGTGTGCTACTAGGCCGTCAGTA 
1 5 CCATCATAAGGAATGCACTGTACACATTTTCTAGATCAAAAAATACTTCAAAAATGTCATTTTCCAGTAATCCATACACACTGTTG 

CAGACACATAAATGATGTGTCACCCGAACCAGGCGATAGCTATCGTATGTAAAAGCAATGATGAAATAATAATAGTATCACAGTGA 
ACTATAGCTTCATGTAAAGTAGGAACTACTCTGACCCAGAAGCAGTAATGCTCCCTTAATGCTTGTGTGGAAGGCATCTTTGTCTT 
GCTGTAGAGATGAGATGACAAACCAGTGGACTGTGAAAGGCCAGAGCTGGCTGCTCTTAGTCTGTGGGAGAGGTGGGACACTCAGA 
GAGCTCGGAAGTCGCCTTGTAGGACCCAGTGTCCTCCTGATGCTTTTCACATGTCCTGTCATGACAGAGTGCTCATCCCTCCCATA 
2 0 CTCTGTAGGGAAAGACCAAGACAGCCAACAAGACGGTGAACTCTGTGTCGCACCCTGGGTCCGGAAAGACGGTGGTCCACCTGCTC 

TCTGGGAAGTCACCCAAAAAGTCAGCAGAGCCCTTGGCAAACACTGTCTTGGCCTCAGAAACTGAGGAGGAGGGCAATGCCCAAGC 
CCTCGGACCCACTGCCAAGTCTGGTGAGACCCCCAGAGCCTGGGGCAAGGGGTCAGGACTGAACACTGTGGAGAGACATTCTGAGT 
GTGGGTTTGTCTCTGACAGCCAGGGTCTTACAACAGCCATTTCCACCTTTTCTGACTTCCTAGACTATTTTAAATTTACTTTTATT 
TTATATGCATCGGTGATTTGCCTGCATGTACATCTGTATGAGATATCACACTTTGTAGTTATAGACAGTTGTGAACTGCCATGTAG 

2 5 GTGCTGGGAGTTGAACCCAGGTCCTCTGGAAGAGGAGTCAGTGCTCTTAACCTCTAAGCCATCTTTCCAGCCCGCTATATGGGCTT 

TTTAGAGGGTGGCGTTTCCGGCCTTCTCTCTCTGGTGGATTATAGGGAACACTGTGGTCACCTGGAAACTAAATGAAAAGGTGTAG 

GTCTTGATGCAAAATAGGCCTTTGCCCAGCTTGTCCCCCATTCCCCAACTTGATAGCAAATAGTGACTTGATTAACTAGCAGGTAC 

TTCTAGCCTTTCCAAGACCTCAGAGAGGCCTGCAAAAATAGGTAGTGAGGGTCCCTGTTCCAGCTAGGGGACTTTGGGTCAGAGCA 

GATAGCAAGCCCTGTACAGTTGAGAAGCATGTGCTACCTAGGTTTGACTAACAACCTGCATGGAGGCTCTGGGAGGGGAGAGGACT 

3 0 GTGGGAAGGATCCTTAGTCCCCTGTGTCCCCCCCCTCAGGAACGGTGTCAGCGGGCCAAGGCAGCAGTTCCAGTGAAGATTCCTCC 

ATCTCAAGCGATGAGACAGATGTCGAGGTAATTGCCACCCATCCCCAGGGATTGATCTCTTCCAGCTTCTGACCCTCTCTTGCCAG 
TGTTCAGATCCCAGTGGCCAGTCATCAGCCCAGCAGTTGTGTCCGACAGCTGCATGGTTACAGACAGGGCTAGGCAGTTGGAGAAT 
GAGGACCTCAGTACTGCTCTGGATATGCTGGGTATCAGAGTCCAGTGCTGGGAGAGGAAGACACGGGAGCAGAGACCTGAGTAGGA 
GTAACTGGGACATGTGGCCAGGGGTAGGACTGCCTCGAGGATTCTGAGCCCAGTGGTGAATGTGCGTTTGGGGATAGAATTGGATG 
35 GGATCCTTGGTCTGCAGCCTTGTCTCTTTGTAGGATCGTTGGGGGGGTGGGGGGTCATCACAGGGTTTTATGCACCGAAGTGAGGT 

GGCCTGGCTCGCATCTCAAAAAGATTGCTGTAGCGTGGCCTGGAGGAAGATTTAGAGTAAAATTAGTGAGGCCCACTGGCAGACTG 
TCAGGTAACAGCCACAGGTGCCAGTGGCAGGAACCAGTATGCCCCATATGTATGACATATATTATTTGGCATAATAACCAACCTCT 
ACCCCAGTACAAAGCCACAAGCTTATAAAAACAAAAGACAAAAACCATGAGGGTGTTTATATTCCAGTTGTTGGATCTTGGGCATG 
AACTTTGTAAATCACAAGACTGTATCACACTTTCAAAAGGTTGGACATTTAAGGGGGTAGCAGGAGCCAGGGATAGACTGTGCCTA 
40 CGCAGCTGCCCCACCAAACCCAGTGGCCCTGTGTAGCCCGAGCCATCCCCTTCTGTTCAAGACTTGACCACAGCTGTTCCCTGCCT 

GCCGTCTCTCTGTTGGGCCCTGAGTGTAATAAGGCCCACGGGATTCCTCTGTGTCCCTTTACTCCAAGCCTTGCTCCCACAAATCC 
AGCTCCTACGTATACGTATACAGCACGTGTACAGCACTGGCAACAGGAAACCAGCGCGGAGCTCCTGCCGCTGCGTTTGAAAGAGG 
GTGGTGCCATAGGCTGGTGTGGGGCGTGAGGGGCAGCGTGAAACAGGCGCTGACTGGCCTGCTGGCTACCTCAGGCCTGTCGGGAT 
TTTGGAATGCTAAGGAAGTTCCAGGAAGAAGTTCAAGTCAGTGCAGATCCAGGCTCCTCTGTCCGGAAAGTACCTCAGTCAGATGC 

4 5 TTTTTAGTTGAGTGGCCCCTCAGGATGGACCCTCTTATAAACATGTCAGTGGGCAGGCAGGTGCGGTGGCCGAGTTCTGCCCCAAA 

GGTAGCCAGGGGTCCTTATAAGCCTTTTGTGCTGCCCTTAAATGATCTGTGCCTTTTTAGGAGAAGGGTGTAAGATTCTGTCTGCC 
TCTGGGAGATGGAAAGGAACATGCTTTTAAGAAGGGGCTTGTATTCCTTTTCTGTTGCTAAGAACAGCCCCCATAGGCTCATCTAT 
CTGAATGCTTGGTCACCAGGGAGTGGAACTATTTGAAAGGATTACAAGGGTTAGGAGGTGTGGCCTTGTTGGAGAAACCCCATCAC 
CGCTGGGGGTGGGCTCTGAGGTCTCAAAGGTTTCCAAAGTCCTTTTGTCTTTGTCTACCTGTGGATCAGGCTGCAGCTCCCAGCTA 
50 CTTCTCCAGCAACACGTTCTTCCTTTTAAACGACCACCTTGGTCACGGCGTCTCTGCACAGCAATAGGGCAGTGACTCAGACGCCA 

AAGCAAGTTTTTTAAGAAAAAAGTTTAGTTGAACTTATGGTTTCAAAGGGTTAAGAGTTTGTGACGGCAGAGCAAAGGCACAAGAA 
CTGGAACCGCTCGGAGCTCGAACCCCGATTCACAAGCAGGAGGCAGTGAGAAAACGCAGGGCATAAGCCTACCCCAGTGACACACG 
CCCTCCAGCGGGGCAAACACTTCTCGTAGTTGGGAGCCTATGGGGCCGTTCCCATTCAGATTGGCAGAGAGCTGACAGCAGAGGGG 
GAAGGCTCTTCATGTGCTGCATCTCTTGCCTGCTTCTAGGTGAAATCTCCAGCAAAACCAGCCCAGGCCAAAGCTTCAGCAGCCCC 
55 TGCCAAGGATCCTCCAGCAAGAACAGCCCCAGGCCCTACCAAGTTAGGGAATGTGGCGCCCACACCTGCTAAACCAGCCAGGGCGG 

CAGCGGCAGCTGCTGCTGCTGCTGTGGCTGCTGCTGCTGCTGCAGCAGCAGAAGAGTCTGAGAGCAGTGAGGAGGACTCAGACAGT 
GAGGACGAGGCCCCTGCTGGTCTGCCCAGCCAGGTGAGTCCAGGGGCTGCTATCCGTGACCCGCTGCCTGTAGTTCCCCCCCCCCC 
CATGCTGGCAAAGCCACTGTGTGATGGAGAACTCCTGAAGAGGGCCCATTCTAGAGAGAGAAGCAATGGCAACTGGCCAGGGGGCT 
TCGGTGCCTGTGGAAACGTCCACTGGGCCCACACCGCAGCCAGAGTGGCTGATGCCTTTGGGGAGTTGGGGGGTTGTCCTGCACCT 
60 ACTCTGGTGATGATGTTAATTTTCTTGGTTTTCGTGTGTGGTCAGTGTAGCTGCCCTCAGCACAGCTGCTCGGAAGAGACCTGAGG 

ctttcttcattctgagtcggtttccctatagcccaagctggcctctaacgcattctcttcctgcctgagcgccccaagtttggggg 

CTACAGGCACGTGCTATCTTGCTGTCTTAAGTTTTCTATCGCTTCAAAGAGTCGTCATCACAAAGCAACTTATAAAAGCGAGAATT 

CAAATGGGTGCTTGCAGTTCCATGGCCGTCCTGACTGAGAACATGGTGTCAGCCAGGCATGGCACTGGAACAGTAGCTAAAAGCCT 

taaaactggtccacaggcagagagaacgctaccttcaaagccatttagtacaccttctctaataaagccaggccttccaaacgctc 
65 ccaccgatggaaggggtggggatgggggagacacagcaagtattcagatatcacatgtgtcccagtgagtcctgagaatgttcaag 

ggcttggttctctctttagccaaaccagaccctgagccggcaaccaccagagagaatctcttttgttcctcttctggggcctttcc 
catggagtgtaattcagatagcagtctcacagtcctgcacacatgctgggcggagcagaaagggctggaaagcttttagaggtaga 
acaagaagaagtgaaggggtctgtatccaggactggggcaggggtagggggtggggcgggggcatggcagttattaaaatgttaaa 
gaagagttggttgacaacatgaagtggacaaggaaggacccagaaggagatgtgaccacagacctatagttgaagggtgtagagga 
7 0 tatagttggctgctgaagttctgtggcaataacttgggacccagcctacttggggctgcattgtgggtattggttcatgtctgaag 

agaggagccaaatgcagcttgtgtacaattactgcccctccacacagaaggccttagaaggtccaaagccatttattttctaggaa 
gcttagggcagagcggacaaggccgtcatgagaagactgtagaagcttgtagccaccctaccaaacagggaggcagtggtgagcct 
ttggctgagaacagtgaggagaatggataaagaggaggccagtgaagggactgcatctagaacagtagttctcagcctccctcatg 
ctgtgagccaatacagttcctcatgttgtggggacccccaaccacaaaatcatttcatggctacttcataactgtaattttgctac 
75 tgctatgaatcaaaatgtaaatatctggtatgcaagatatctgatgtgggtcgtgacccacaggatgaagacagctgatctaggag 
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tcctgtctaccactggaagccctggggagtttgagcctttttccatgctcaggctgttcttgaagaactttgcatacaccccttct 

CTGCCTTGAGCATTGCTGGCTAGTTAATGAGCCGGACAGTCTCACAAGCCAGTGCTTGTACCCACAGAACAGACTATTCCAGCTAA 

GGATTTAACCATTTACGTGCTAGGGCTCTGTTCAGGGCCAGAATGAAGGCCACTATATGGTGTCACTGGGTGCTGAGGAGGTCAGT 

GCTCAGGAAGCCGAGGGCCAGCCGGGGTGGCTGGGGCACCAGTGAAGATGAGAAAGGAAAGTGTTATCTCCAGAACCTCTGGGCTT 

CTTCCTGATGGCATCACCTAAGGACTGAAAAAGAAGAACGGGCTATTCTTTCTCTTCACCAGGTAAAAGCCTCTGGAAAAGGTCCC 

CATGTCAGAGCCGACTCGGTGTCTGCCAAGGGGATCTCTGGGAAAGGGCCCATCTTAGCAACCCCAGGGAAGACTGGGCCTGCAGC 

CACCCAGGCCAAGGCAGAAAGGCCAGAGAAGGACTCGGAAACCAGCAGTGAGGACGATTCTGATAGTGAGGATGAAATGCCAGTCA 

CTGTGAATACTCCTCAGGTAAAGCCTGGGGGGAGAAGGGAGGCATTATAGCCCAGACCTGAAGGCTGCTAACCTGTCTCCTCAGCT 

GGTCCCAGCCCCTGTCCCTTCTCCTCAGCTGGGCCCAGCCCCTGTCCCTTCTCAGCTGTGCCCAGCCCCTGTCCCTTCTCAGCTGG 

tcctaaccccgtcccttctcttcagctgggcccagcccctgtcccttctcctcagctgtgcccagcccctgtcccttctcctcagc 

TGGTCCTAACCCCTGTCCCTTCTCCTCAGCTGGGCCCAGCCCCTGTCCCTTCTCCTCAACTGGTCCTAACCCCTGTCCCTTCTCCT 

CAGCTGGGCCCAACCCCTGTCCCTTCTCAGTTAGTCCCAGCTCCCATCCCTTCTCCTCAGCAGGTCCCAGCCCCCATCCCTTTTTA 

CTGGTAAGGCTCCCTGCTCCTGTCAGGTCTCTGCCCACATCTGCCTAATGATTTACTCCTCAATTTCTCATACCAGGCAAGGACTT 

CTGGGAAGAGCCCTCGGGCCAGAGGTACCTCAGCCCCCGCCAAGGAGTCATCCCAGAAAGGGGCTCCTGCAGTCACCCCTGGAAAG 

GCAAGGCCTGTGGCAGCCCAGGCAGGGAAACCAGAAGCCAAGAGCAGTGAGGAGTCAGAGAGTGACAGTGGGGAGACACCAGCTGC 

TGCGACTCTGACCACGAGTCCTGCCAAGGTGAGGCCAGGTGTGCCTTGTGCTCTGCCTAGAAAGGAAGGCCTCCTTCTTCAAAACC 

AGAGCACGTCCCCTGATCTTGCCCTCTGTCACTCCCAGGTGAAACCTTTGGGGAAGAGCTCCCAGGTCAGACCTGTTTCCACCGTC 

ACCCCGGGGTCATCGGGAAAAGGTGCCAACCTGCCCTGCCCTGGGAAGGTGGGGTCAGCAGCTCTCAGGGTCCAAATGGTAAAGAA 

AGAAGATGTCTCGGAGAGCAGCAGTGCAGAGCTGGACAGTGACGGGCCTGGGAGCCCAGCCAAGGTGAGTCCTCAGAGGTCTCAGC 

CCGGGAGCCTACATGGCCCTACAOCCCAGGTCTGTCGTCTGGGTCTCTAATTGCTGCCTGTCTCCTACCTGGGGCTCCCACTGATC 

TCATTCCAGGCAAAGGCCTCCCTTGCGCTCCCTCAGAAGGTGAGGCCTGTGGCCACCCAGGTCAAGACTGACAGGGGCAAAGGCCA 

CTCAGGGAGCAGTGAGGAGTCATCTGACAGCGAAGAGGAGGCAGCACCAGCAGCCTCTGCTGCTCAGGTGGGGACCAGGGAAGAGA 

GGCAGTCTGGCTGTCCTGGCCCGCCCCAGTCAGAAACCCCACCTCTCAGAATTAGATGGGTTCTGGTTAGTAAGGAGACCAGGGGG 

AGCTGCATCTCAGAACGAATTAGTCCAGGAGTCTCCCCCAACCTCCATCTGCACTTTCTCCACAGGCTAAGCCAGCTCTGGAAAAG 

CAGATGAAAGCTTCCTCTAGGAAAGGCACGCCTGCATCCGCAACAGGAGCGAGCACCTCGTCCCATTGTAAGGCAGGAGCGGTGAC 

CTCTTCAGCCAGCCTGTCATCCCCAGCTCTGGCCAAGGGCACCCAGAGGTCAGATGTGGACTCTTCCAGTGAGTCTGAGTCAGAAG 

GAGCTGCTCCCAGCACCCCCAGGGTACAGGTAAGGGCTGGATTTACCCAGGTAGGCTCACTCCCAGCCCCCATGGGGCATCTCTGG 

CCCTTGAGAAACTCTTTCTTCTCCTTGACTTTCTAGGGGAAGTCTGGGGGTAAGGGCCTCCAAGGGAAAGCTGCCTTGGGGCAAGG 

GGTGGCCCCAGTGCACACTCAGAAGACAGGGCCTTCGGTCAAAGCTATGGCTCAGGAAGACTCAGAGAGCCTCGAGGAGGACTCCA 

GCAGTGAGGAAGAGGATGAGACCCCAGCACAGGTGAGGTAGGGAGGAAGCAGCCTGAACCAAGACTGGGGATGAGCTCAGTGGAGG 

CTGCCCTTGGCCCTAGGAGCACAGAATCCTGGGACTCAGGCTCAACTAAGTCTCACGTTCTCACACGCTCTTGTTTCCTGAGCCCC 

CTGGCTCTAGGTTCCTACACATCTGGGTGTGCCACGCATTCTGCCCACTGCCACTCTAGACAGAAGTCTGTGGCTTTGGCCTTGGG 

GAAGTTG CCACCTGG GGCAAGGTGTG AT ATAGTACACAC CGTT ACAG CAGGAT AGGGATGTG CAGT AG GG CTAGC CAAGCATGGT A 

CCCGAGATATTTTAAGAGGAGTGTCATGTCGGTGAGGAACTGAAAGTCGTCTGGTGAGGTAGAGGGTAGACTCTTTGCAGAAGCCA 

AGAAAGTTGGCTCGGGTCGCACCACAAGCAGGATTAAATGGCAGAGGCCAAGAGCCAGGTTACCTGGGCTCAAGTCCAGTTCTATT 

CCTGGGGCCTTGGCTACAGTCCCATCTGTCATCAATCCACCCTTGTGGGTATGGGTAAGGCCTCGCCTGCCGGAAGCCCGGGGACC 

TGCCTTCCTGGCCGTGGGCTAGGCTGCTGGGGGCAGAGTTGCAAGGCACACCACCTGGCCCGAGAGAGCAGGAAATGAAAA GGAG C 

TTGTCACGGTCTGCGCTATGGGGGACCTTCCTTAAGTCCTAACTCTGTCGTACACATGAGAGGCATTGGGAGTTGGAGCTACTTTG 

AAACTAACTAGATGGTGATATCTGAGTGAGTCGGGGCCTTTCTCAGGTCCACACTCACCGAATTGCACTCAGAGCCTATCAGTGTC 

TGTCTTACTCTGGCTGAGGCCATAGCTCCTAGCTGGGTGGTATAGTGTTTGCCTACCATGCACCAGGCCCTGGGTTCCATCTCCGG 

CACAGCACTGACTCCGTAATGTGGGTTTGTACAAGCTGAACACCCTGACAGGCATGGGGGGGGGGGTGAGATTAAGCAGAAGCAAT 

GACTCTATCGTGTTCTGTTAACCTGCCCAGTTCCTAGTTCCTGGGCTGAGACGGATGCTTGAGCTCTGCATTTCAGGGAGAAGAAA 

GCACAGATTGACGATTCTATATGGCACTCAGCTTCCATTCTGTAGAGTAGAATTTAATGACAGACACGGAGTCTAGTTGAAAGGGA 

ACCTAAAAAGCAGTTGTGTTTGGGTAGGAGTATATTTAAAAGGCTTTACAGTGCTGAATTTGAGTGTGTGTTAGTGCCAGTTAGAC 

T ACTTAAACACG T AGT CTGTTTAATCTTTG CAG AAATC CCATAG ATAATGTTTT ATTTTT ACACTCCTTTT AT AG AG ATG AAAGTG 

AGGCCTGGTAAGATTAAGTGGCTTCTTCTTGGTTGTGTTTTGTTTTTGGAATCAGGTCTCACTGCATAGCTCTGGCTGTCATGGAA 

CTTGCTCTGTAGACCAGGCTGGCCTCAGACTCACAGAGCTATGACTATCCCTGCCTACCAAGTGCTGGTTAAAGGTGTGCACTGCC 

ACTCTGTAGCCCAGGCTAGCCTCGAACCCAGAAATCCTCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGGGCACCACCATC 

GCCCAGCAATCTTTTTTTTTTTTTTTTTTTTTGGGTTTGGTTTTTCAAGACAGGGTTTCTCTGTGTAGCTCTGGCTGTCCTGGAAC 

TCACTCTGTAGACCAGGCTGGCCTCGAACTCAAAAATCCGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGTGTGTGCCACCA 

tgcctggcttggcatcagggactttttttttttaaacatttatttattttatgtatatgagtacactgtagctgtcttcagacaca 

TCAGAAGAGGGCATTGGATCCCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAAAGC 

AGTCAGTGCTTTTAACCACTGAGCCATCTCTTCAGCCCAAAATATTGGTACATCTTTTTTTTTTTTTTTTTTTTGGCTTTTTCAAG 

TCAGGGTTTTTCTGTATAGCCCTGGGCTGTCCTGGAACTCACTCTGTGGACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTC 

tgcctcccaagtgctgggattaaaggcatgcgccaccactgcctggcttggcatcagggatttcttaaactcacactgctgttagt 

tggaaggaggagccagcatcggctcagtgtctgcagcatcagtgttctttgatgactgctctgttgccctttgcccttcctaattc 

ccttcccttccttccaggccacgcccttggggagacttcctcaggccaaagccaacccacctcccactaagacacctccagcgtct 

gcatctggaaaagctgtggctgctccaaccaaggcaagtaggaccagaaaccacaagatacgttaggataaaatctcaaaatctgt 

agtcccacagtgatccagcatggaccacccgctgtcccaccccctgtgatattacagccacacactagtagaaggatgactgccgc 

cctttcctcctccaataccattgctacctctcgattcagggaaaaccacctgttccgaacagcaccgtctctgcaaggggccagcg 

gtctgtgccagccgcgggaaaagcaggggccccagcaacccaagcccagaagggtcccgtggctggcacaggggaggactcagaga 

gcagcagtaaagaggagtctgacagtgaagaagagacgccagcccaggtacccacccagctggacttggggttagagcaccatgtg 

ttttggcccaggcctataggcacacttgacatgcctctccccttgctgtttctccagataaaacctgtggggaagacctctcaggt 

cagagctgcctcagcccctgccaaggagtctcctaaaaaaggagcccatccaggaacccccggcaagacgggatcttcagctaccc 

aggcccagccagggaagacagaggactcagacagcagtagtgaagagtctgacagtgacacagagatgccatcagcccaggtgagc 

tctgccaggcccgagagccaccgtcaccaactctgctcataaacagatcgtgccccagaggggagaaagaacagatagaagtccta 

actccaggatcccttgcctccaggtcctccccaccatgcccctggatgaaatgagctgtaagtcccaaaccaaggccatcctagta 

taggacatcctaggtactcctacagctccgcaggggcctctgcagcactgggcacggcagtcccatgcaagctgagtcaggttctg 

ctgaggaacctggagccatcctgcaaagacacccctgtcagagtcaccaggaagcttgggctacggcgcaagtctctgtctaagaa 

gggcccgtctcgctcagtgatgcctaggcccaaggagtggaaaagaaagagaagctgtctcatactcaaaccattgtccagttctc 

ggcccggttggttgcagcgagcagtggggcttgctctggctgacagtctctagtctgagctcaggcagcctggtagaatcggtacg 

tgatggcctctggtgtcgcaccttagggaggtggcagcaagatcagaaagaaaatggttggtccttgtcagtttcagccgaccgtg 

gctttatagaaacaaagggaatgtcacatataagtggagattttgtagcttctcctgagaaacccagtcctacttgccgattgagc 

acaggccacccgagcagggagacatagagccctccctgggcctcccttaagttggcatcaccaccagctcttcttcactgattgac 
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aagttctgtggctttggaccacccggcccgtgaagaatgctcttaacagggcttaagaagtgtcactcttccgcattttcccctca 

CTGGGAACCCTCCCGTGTCACGTGCTTACTCAAGTCTTGTCCCCTCCAAAGGATGCTATCTCCCAGCCTGCCAGAGGCAAAGCGTC 

aggtccagcgtccccagagaagagcatagaagggtcctcagagagcagtgatgaggatctgccctccggccaggtaggctgtagct 
actctaaaggctgcccctggctgggccaggctgccgctctctgtgagagggtgcagcttcccaacagggatagtctcaccacatgc 
5 aggtagcacttcacagctcctagctgtcttctgatacactcctggtgtggtcgggcctcaggcttcacacccctggccccactctg 

ctgcccaggagccttttaggactctgatgttttatgtaaactggagttggtcatggtgcccaggcacctgcctgagcactgttagg 
cgggcacgttgtcctggcggcctgttcggggccggggttgaggccccttatcttctcgtgaagaagtttgaggaacccagaacact 
actgcccaagcctctctggtccccatggacagttggggctctagatcctcccttgcgaccttcgttggaatctgtgggccccaccc 
caggtcaggcctatgcaatttatggcacctgctcattgtctgctggtccccactcctgcctggccttgttcccaagggtgaggtcc 
10 gggacaccttctctgatttcaggagcccaacatagccaccaagatggtacaagctctgtgtgaacccaggcctttgtagaggcagc 

actgccctctttctgagggagtagggtatttccatttgaaggagagaggggcctgtgactctgaggcagctcagagaacatttgaa 
tcctggcagtctgcactttctcctgcccagctgtccctttagcccccttccaggcttggcttttgccctctggctctgcagtcttt 
ctgaggtacctccctcactcctaaaggacagacagccagtatggaaggttgccttggtttttctctgtgtgagtagacttgcacaa 
ttaaaatgagcattatgctaaaattgaacctttaaagtggtcttgcagatctgggggtctctattttgaaaaaaaacaaagccaat 
15 aattttctaggttcccagaaggaattcagggaaacgggcacagcccaggaagctgtggtttccctctgggagagtgctagcctacg 

cgggattgctgtcgctgttgggcatttatgaagcacttctctatggagagctgcagatggtccttcctagggctccccgtctggtt 

GGTTGTTTTTCATTAGCCTGTCCGTGGGAGAAAAGGCCGGGTAGTCCAGCTCTGGGCCAGCTCTGATCCCAGGTTCTGTCCTGCAG 

ctctgtgtaatgccgtgtggagtgtaagcctcaagctgaggctggctggaacccggggtggctacaagttagaaagaagtgggcat 
gtgaggtaatgcaggcacgagacggcatggctgatccattctgttgtagccatgtatcgtactgcgtcacgcacatagtcatgcgt 
2 0 aacctcccacgtaaattattattaaatgtatcagcgtttgcctgcatgtatgtatgtatgtgcaccacatgcctgcccggtgcctg 

tggagacgagaagagggtgtcagatccctctggaactagaggtacagacagttgtgaggtgctctgtgaatgctaggaatcaaacc 
caggtcctctaacctccgagccatctctccagcccccttaaattgttttaaaggctacttcagctgctgttttgccgaaacaaagg 
cataggctatgtccttattgagtgagaacagggggcctgttaaaaaaaaatctaaattttagaattaagtcaaggcttgcatggtt 
aggtctggctcccagagcgcttccttccagtcctgtatcttgaaaccagtttgctggtcgtcctggacgaggtgcttgtccactct 

25 GAGAGCCTCAGCCTTAGCTCCGAGTCAGACTGGGGTTTATAAACCTCAGGTCTCCTAGCTGCATCCCCAGAAAGTGTCGTTTCTAA 

gtctcatggggaaggatgagcccccaggtaatagtcatcttcctcctctctgggggggcggggaggggtcctcagggggtcccagt 

GCTGAGGACACACCCTCCACTGCACTGCACCTCTAGCCCCACAAAGCTGCTTTGAGGGAAGCTCTCGGTGACTGTCCCCTTCGACA 

gagctccacctcccctctctgccccagactaactggaataagtagatagaagcccagctaagacagcgggcagtgggcaccgccca 
aaagggccccaaatctgcttctgtaagcatcattcctgcaaataggtagggtatccccctaatctgctctcagcaccccagggggg 
30 tggaggtgagatgctcaggtggctgtggtggtagcgtcctcttccaccgctttgcctctctgatcaaagcacagcccacacccact 

gggctttgtgctttccccaggtgaccacacgcagcacccaccacagaatgaggagcagaggcgctacagacctaagcactgcccct 

GTGCCCAGCCCACCCTCATCAGCCAGGCCGCTGCCTCCTCTATCGCCTGCCCGCTGCCTCCrrCTATCGCCTGCCCATCGCCTGTCG 

tccctgcctcgagatggggtggtgtgggcaggtggggctggaggaggctgtgctgcagagctgcttttaacattccaagacgctat 

TGTTTGCCTCAGTGGGTTTGCTGCCTCTCTTGGTCCCCAACAATCTGTTCTTCTGTCTTCTCACATATATATAGATCCCCCTCCCT 
35 CCACCGCAAGCCTTCTCCCACTTTCCATCCTTCTCCTTCTCATCACGTGGGAAGGGAAGGCTCTGGAAGTGGCAGCTCAGAGCAGC 

CGCGGGGGAGGCTGTTTGGCAGGGTAGGGAGGGCCTGAGCGCAGCGGTGCCGCCGCCACACTTGGTGGGTACCATAGTGCTAAAGT 
TTGTTGCTTTCTCTGTGTCTCACAGCCCCTGGGGCGGTGGGAGCTTGGTAAAGCACTGCAGGCAGGAGGGTGTCCGTGGATAGAGA 
CCCAGCTACCCCTCAGGCAGCCCTCTCATTAGCCAGAGCACCAACAGCCTTCAGCCAGCACTGGCGTTTGGAGAGTAGAAAGTGGA 
ATTCTAGTTCCCTAACTACTGCCTCTGTACCTTCATCGGCTAGGACTCTGAAAGGAAATAGATCTGGAGTCCCCTGGTATGTTGGT 
40 GACATATTTGGGAATCTGGTCCACTGCCAAATTGACCCTCCCAGTACTAGGATCTGCTGCTGCTCTGCCGTCTCAGTGAGATACAG 

AGCAGACCCACAGGTGAAGTGCATCAGGGCATGTTAGAACATATCTGTAATCCCAGCATCCAGGAGACAAGGTAGGAATATCAGAG 
GCCAATGTGGTAGGCTATACAATGAGACCCTGTCTCAGGATTAAAAAAGTAAAACTGAACCCTACGCATTATCCCAACCTGCAGCT 
GTCCCGGTCCTGAGCAGGTTGGCTTTGTGCACATTCrACTTGAGTCCTTGACTTTGAAGCTGGTCTCAGGCCCGTCACGTCATCCA 
TCAGAATTTCAATATGCAACTCAAAATGATAAGAGTCTTCCTAGTCCTTGTAGACACAACCACAAGACAGTATCTCGGCTAGAAAG 
45 CTGACCGGCAAGCAGGCCTTGTGCCTGTTTCTCCAAAGTATCTGTCTGATGAGTGGCATTTTTCATGCTTGTCCTGTTTAAGAGTG 

AGTCTAATAAATAAGGTTAGTATGTGGAGATCTGTTCCTCTAATTCCAGCAGTGGAGGCAGAGGCAGGTAGATTTCTTCATCCAAG 
GATAGACTGGTCTACAGAGCAAAACCTGTCTCAAAGCAAATAAGGGCCACATATACACATATATCCTGAGCGCTCTAGTCTGTTGG 
CTGGCCTACCCATCCCACCCCCCCTGTTACTCCAGGCAGTTTGTGTACTAAAGAAACTAGTTCAGTATAACTGGGGTCTGCATGCT 
GAGCCACATCTCAGGGAGGATGCTGTCAGGGTCTCTGGGGGAAGGGACAATGAGACTCCAGGGAAATCATACAGTCACACTGTTAC 
50 AGGAAATGCTTTTTAGAATTCCCCACTCAGCAGGTGGCCATCTGATGTCACTAGAAGAAAGGCTAAATTAGACATTCCAGCTCTCG 

CCTTGCTTCCTTCCCATGTGGCTGTGTGGCCTGGGCGCrCCTCTTCTCCCCTCTGGACTTAAGGCTTTCCTGTTAGGCCAGTGGAG 
TGGGTGGATACTGCTTAGCTTGGGGTCACTGTGAAGGTCAGCTGGGCTCTAAGAGCTCTGAAGTGCTGTGCTGTGCTGGGTGTCTG 
GCTGTTATGGGGTGGGAGTGGGCCTAGAAGACCCCAACTCCTTGAAGTTTGCATTACAAAGCCCCTCCCTCACCCATTTCCTCTCC 
CCTTCCCCTGACCAAGCCTTTAATCAGAGGCGGGATGTTTCTGTTTTTGGTTTTCAAGGCGATTAAATCCCCTCCAGTTTCTGTCA 
55 ACCGTAACAGTAGTCCAGCTGTCCCAGCTCCTACCCCAGAAGGAGTCCAGGCTGTGAACACCACAAAGAAGGCCTCAGGCACCACT 

GCCCAGAGCTCCTCCTCTGAGAGTGAGGACGGGGACGAGGACTTGATTCCTGCCACACAACCCTCCACCTATGGTAAGCGCTGCTG 
CAGTGGGTGCTGTTCGGCCAGGACGGGCCCCAGCCACGCATGCCCTCCCCACTGAGGCCAGAAGGCACTAACCAGGTGGCCTAGCA 
GAGG C ATTGG CGAGG ACTGG GGACTCAG CCTTAGG CACTGTATTGTT CCCTT AATG AGGAAAG CTCGTCTG CCTCATTTTGAAGGA 
ATTACATTCGAGGCTTCTGTGTGCTGGCTCCAAGCCTGAAAGCCAGAGGGAGCATTCTGGTGGCTACAGGAACCAGGCTAGTCTAA 
60 ACCAGAGCTCTGCTATAGCCACCTGGCCGTGGGGTACACTATTAGCCTGGCAGTGAGCTTCCATCCCCTTAGCATAGAAAAAGGAG 

ACAGGTAACATTTTATACTTATTCTCTTCCCAGAACCTAAGGTGACTGAGTGTCTTTGTATGTGGCGAGGCCCTCTGGTAGCGCAA 
TCATCTTCAGTTATATATCAGGACACTGTGTCGTGCCGGGCGGTGGTGGCGCACGCCTTTAATCCCAGCACCTGGGAGGCAGAGGC 

aggcggatttccgagtttaaggccagcctgatctacaaagagagttccaggacagccagggctatacagagaaaccctgtctcgaa 

AAACCAAAAAAAAAAAAAAAAAAAAAAAAAGGACACTGTGTCGTTAAGTATGGACAGCAAGATTCCTACTGTCAGCAAAATACTGC 
6 5 TGTTTATTTGGCGAGTACATAGTGGTGACATGAGCTCACATTAGGCTGTGGTAAACATCTCAGCACCCAGCAGCTCTCCCACTGGT 

CCTAACTGAGCAGTTGCTCACTGTGACCTGCACAAGAGAAAAAGATGAGGGTAAGGCTTGGAGTCACCGCCACAGCAGCCATTTTC 
AAATGACATGGTGACAGCTGCTGTCTGGAAGGCTTGGGAAGCCAGCGTCCCCTTTATGATCCCTAAGCTCAGCATAGGTCCGAGGG 
AAGAGTGATCTGGTAATGCCTTGCTGGGGAGTCCTACGGCTTTGTATCCTGATGTGCCCCCCCTTCTCCTCCGTTTCAGCTCTCAG 
AACCAGTGTGACGACGCCCGCAGCCCTCTCACGAGCAGCTTCCCAACCCAGCAAGAGTGAGCAGTCTAGCCGGATGCCAAAAGGCA 
70 AGAAAGCAAAGGCGGCGGCGTCCGCTCAGGTACTGTCGGGTAAGAGAGGGCTGTGGTGGGGTCACTCTCTGCTGCCTTGCCATGTG 

TCCTCAGGCCACACGCCAGTCACTAGCTTGCTCCCAGCCCCCTGGCACTGTCATACAGGCCAGGAGCCAAGCTCCCAAATCCCATG 
GTGTTGTCCGGAAGAGCGGGCTGGGAGCCCGAAGGCAAGCGGAAGCCCCTGTCCTCCCAGCTTGCCTGAGTGTGGATTCGTTTTCT 

ggatttgagacgctgaaaccgactcttgagttgcttgcctctcttagtattcgtaatggaagtggccttactgtttcctccagcct 

TCACAGTCCAGTGCATTATTAATATCTAGGGCAAGATTAGTGGACAATATCTAAATAAAACAGGGCTCATCCCACCAGGGTTGGTC 

75 caggccagaacctgggtcctccagctccaagttctttgctctggaggcctaatggggtttgttaacgtgagggaagagtctatcgc 



453 




WO 03/008583 



PCT/USO 1/5 1291 



ACACCCAACACCCTAAGGGGCAGGAGAAGAAGGCTGTACTGAAGCCCCTCCCAGCTTCGGGGTGCTACTGTGCCACCCTGTTACCC 

ggtgcatcacaaactagcccaaaaagagcctctggcggccgggtgatccagtgggtagtgagatggcctgagcatctgccctgctg 

GGCACCGAGGCTGCAGCAGGCACGAGACCTTCACGGAGTCCTAAACCAGCAGAGACACAGCCATTACACAGAAAAAGCAGCATAAA 
TTAGTTGTCACCAACTGCTAGGTGTTGCAAAGGGAACAGCACAGAACAGAGAATAATGGGTGACCTGCTTTAGAAAAGGCGGGCAG 
5 GAAGGCTTCTCTGGGAACATGAGCAGAGCCTGCCCTGCAGGAAGGGAACCCAGAGGTACTAGAGCCCTAGGTGATTGACATAGGGC 

GGGTAAGATAAAGTAGCAAGGGGGTCAGGCCATACCTGGACTGCTTTGTGTCTGCAGCTCCAGGAGGCTTAGCAAAGGCTCATCTA 
TTGTCTGTGTGCTCTTCCTGACTTCTAGCAGGATGGGAAGCAGGGGTGCCCTGAGGGACCACCTAGCCAGGGACACATCCCAGAGG 
AGACACAGGCGATGGCCACTGGAGTTGGGGCTGCGCTGTCCTCCCCTGGGCCCAGATTAGAGAACAAAGCCATAGCTCACCACCTG 
GTACCCATCTTTCCAGCTGCGATGGCTCCTCTGTTCTCCACCTTGGCCTCAGGGCTTTTCTTGCTTGAACATCCCTGCCTCTTTAC 
10 CCATGCCAGTCATTTCTGGCTCAGGGTAGCACAGATGCTGTTCTGAGAATCTATGGGTCTCAGGGCCTCCTCGTACCATCAGTGGA 

TAACAGAGGGACCCTGGGTCTCTCCCACTGGTGTTGAAAGCTCATTCTTAAAAAGCCAGTAAGCCGGGGGCTGGAGAGATGGCTCA 
GTGGTTAAGAGCACCGCCTGCTCTTCCAGAGGTAATGAATTCAAATCCCAGCAAATACATGGTGGCCCACAACCTTCTGAAATGAG 
ATATGATACCCTCTTCCAGTGTGTCTGAAGATAGCTACGGTGTACTTATATATAATAAATAAATCTTTTTTTTTTTTAAGCCAGTA 
AGCATGGGGGAGGGGCACAGCTTACTTACTGTGCAAGCATGAGGCCCTGAGCTCATTCTCCTGTACCCACAGGGGAAAGCCAGGCA 
15 TGGTAGTGGGCGTTTGTAATCCCAATACTGGGGCACGTTAACCAGCCAGCCTAGCCTAATTGGTGAGCCCCAAGTCACATTAAAAG 

ACAGAAGGCTTCATATGACTGGGTTCTCTTCTGCTCCACCTCAGTGAAAGGCCAGCATGGTTGTGTGTGTAGTCAGCAGCCCCTCT 
TTCACCTCCCTGGGCCTCAGTGTGCTAGTGCCAGGTAAGGAGCCACAGTGCCCACCAGAGGGCTGTGGGAAAGTCATAGAAAGCCA 
TGCGTAGTGCTTCCCACGTGGAGCCTGGCCTGCCGTGTCCTTCTCACTGTAACTTAACCTTGTGTTCCTACTTTACCAAACTAGAC 
CAGCAGTGCCGTGGAAACACTCCCCATGATGCCTCCCCAGAGCGCACCCATCCAGCCCAAAGCCACCAACAAGCTCGGGAAATCCA 
20 AGCTCCCTGAGAAGCAGCAGCTTGCCCCAGGCTACCCCAAGGCCCCCAGGAGCTCGGAGGACAGCAGTGACACTTCTTCCGAGGAC 

GAGGAGGATGCCAAGAGACCCCAGATGCCCAAGTCGGCCCACAGGCTGGGTGAGGATTCCCAGAGGGAGGGTGGGAGATGAGGCAC 
agcctggtagaactgtaggctctggccttctcagcccaccctggccttgtctcatcccctgataatacctttacaacttcaaagac 

CCAACTGCTGTTCGACAGCTGGCAGCTTCTTGGTATTAAGCTCCGGTTATTGAAGGCCCCAAGTCCCAGGACTCTGCTTCCCTTGG 
GGGGAGGGGGGGCAGAAAAGTGGGAGCCTCAGGAACCAGAGGGGAAATGATGCCATTCGTGTGTCGGGCTAGGTGCTCCAGACTAG 
25 CATGGGTGGACAGCAGGAGGCTTCGTGCAGGAGGATGAGGAACAGAGAAAGACCCAGGCCTCGGAGGCCTCCTGGGGAGCTCTGCC 

TGGCCTGAATAACAGGGCCGCCAGGGACTCACACTCAACGGGAAACCTCTGCTTCCACACTAGATCCAGACCCTTCCCAGAAGGAA 
ACTGTGGTAGAGGAGACCCCTACAGAATCCAGCGAAGATGAGATGGTGGCCCCCTCACAGGTAACTGCCAGGCAGGGCTGGAACTT 
GGAAGCTGCCTTTAGACTTCAGCCACCCCCTGGATGAGTGTCTAGATCCCCATTCCCAGGGCCCTGGGTAAGGTCCTGTCAGTGGG 
GTGCCTCTAATCAATCGGATAGAACCTCACCTCATGCTCTGGGGCCCAGGGAAGAGATTCAGATGGATTCTGAGACATGACCAGAG 
30 AAGACGACTTCTTAGGTCTCTCTTAAGGCTCTTCCTATACAGGACAGACTCCAGTGACTTTCTCACGTGTGGGGAGTGGGTGCGTG 

TTGGGGTCAGTCCTCTCCTTCCACTTTCACGAAGGTTACTGGATTGTACTCAAGCTGTCAGGCTCGACTCGTGTCAGTGCCTCTAC 
CCTCTGAGCCATCTTGCCAGCCCAAAAAACGTTAACCATCTTCTGTGATGGTACTAGTCCATTGGCAATAAGAAAGTCCCCTTTTA 
ATGTGCCTTACATATGCGTTAATTCACATAGCTTAGAAGGCACAAGCTGAAGGCCTATGTCCCCCGTGGGCTCAGTGCCGCCCGCT 

catgcttggctgggttggcctgatccggggtcaccgactgattcccttgagccttgcctctgggatacggctaggggctcgatgcg 
35 tctttcacactggacttcttcagtctctcctctcaggttacatgactcccggcttgactgtggctaattcccaggcttcaaaagct 

actcctaggccagactccaactccttagcttcttctgccccggccaccaaagacaacccggatggcaagcagaagtcaaaatccca 
acacgcagcagacaccgcactccctaaaaccggtgagtggggacagcaagacatggagaagcagggctgctggtccctgcttgtta 
tgggcagcatttgtctgtgtcccttccaagagtctcatattcgagcctgtggggtcctctgggaactagaggtacccttaaatgca 
gctggcgcccaggaccaggttgccagctctgggcagtctgggaacagatatagccagccatttgaagctatttctttaaagcttgt 
40 ggaggaggccttggctctccgtccgtccctactgacttctcagtcagtggacaagggtcctgggtatagggacccagaatgactca 

gactaggccagcagccttgtttagagaattcaatacctagaggagaccctggataagggacaggcctccgggggctgctctggctc 
acactgctgtagccttgacaagctcctgaccctgtgtcttaatcacacaaggtaagagcaatgccatcgtgcagggtcaaaagcag 
agcataaagaaaactgtcacatgacatttggagggacccaggggaagggactgttgggagtgcccacatccctgacttatataaca 
tgaagcatcccgtcccactcctgtccgcttctccttaaccgcactcactgctagggttcagcccctgtgcccagcatgtaggcatt 

45 CCTTGCTGCACAGGTGACCTGGGAGGCCAGCGGGGGTTCTGGGCCCAGGCTCTGGGGGCTGGTAACTTCAGCTTCCCAGCGCTGGG 

TCAGAGGCGGAGCTGTTGCTCACTTTCTTCGCCAGTGTTCTTGTCTATGTGAGAGGCGGGTGCGAGCGACAAGGAGACATTTTCGA 

gggggctgtggaaggtttttttttttttttttacacgtgtagtcagcacacaattatcaaaggcaagcagaggcgtagaaaattct 

AAACAAAGGCTGCACCAGAAGCCACTCTGGCAGGCAGTAAACCTGCTTAGTCAGCCACTGCATGCATACACAGCATACTCAGGAGT 

gccccccaatctgcctgtcgccccagccttgatgggctaaggacccatggtgtgtctacagacgggagctgagcattggtctgtag 
50 gaccccctcgtgtgttataacccacagttcatggcagaagacatcattgtatgtctagcttcttcctctaaggtgggaaacagcct 

tgagggactgtgacgccttgagggactgtgacctggccaaagccctacactaagttgataaaggcagtcctagaaccagtgtcacc 
catgtcccacctactgtgccctccgtctcattagcagacttcaggtcctctccttagcattctgggatctctgtcgatccacaaac 
ATAGCTAAGCATAGGAGACAGATAGAGCAGAGTGACCCCTGGATCTCAGTTTCCCATTTATGCAGTTGTAAAGTACACCCCCTCAG 
TTGTCATGCATTGTGCAAGATCTCACCCTCAGCTTTCCAGACTTGTGACCTCCAAGACCTGTGATCTACAGGTAGGAAAGAGGCCT 
55 CCTCGGGCTCCACGCCTCAGAAGCCCAAGAAGCTCAAGAAGAGCACCTCAAGCTCGCCGGCCCCCACACAGACACTGCCGAACAGC 

ATCACCCAGCGCCTCCTGGAGCAGGCCTGGCCCCTGAGCGAGGCGCAGGTGCAGGCCTCTGTGGTGAAGGTCCTGACAGAGCTTCT 
GGAGCAGGAACGGCTGAAGGCCACAGAGGCCATCAAGGAGAGTGGGAAGAAGAGCCAGAAGCGGAAGTTATCAGGGGACCTAGAAG 
CTGGGGCCCCAAAGAACAAGAAGAAGAAGGAGCAGCCAGTGCCCAGGGCAAGCGCTGTTTCCCCAGAAAAGGCTCCCATGACTTCC 
AAGGCAAAATCAAAGCTTGACAAAGGGAGTGCTGGTGGCAAGGGGAAGGGGTCTCCTGGCCCCCAAGGAGCCAAGGAGAAGCCCGA 
60 CGGCGAGTTGCTGGGGATAAAGCTTGAGAGTGGCGAGCAGAGCGACCCGAAGAGCAAGTCGAAAAAGAAGAAATCCCTCAAGAGTA 

AGTGACTGCTTTCCAGTACGCGCTGCCGGTGCAACCTGGGTGGCAGGGCCCTGCCCCGGCTCTTTATCTCATTCTTTCCACAGAGA 
ACAAGAGCCTGGGAAGTGGTTTGTCCAGAGTTTAACAAGTGTCTGGTGGCAAAGGCAAAAGGAGACTGTAGAGCTGGCCTGCGTCC 
CCTGCCCCCACGGCCCCTTACAATGCCCAGTATTTAGCCTCAGGGTTTGGAAAACAAACTCAACCCCGGCTTCACAACAGGGAGCT 
CTCTGCTCCAGCAGAGTCCACGGCCAGTCCCTGGGGTGTGGACTGTCCCCTGGGTTCTCATCCAGAGCCCATC’rrTACTCTAGAAT 
65 TCAGTTCTTTGGTGAAAACAGCCATTCGTTGCCCTCCATGCGGGAACCTGCACCCAGCAGGACTTCTGAGTCACTCACCAGCCCTG 

GGCCTCGGGCAGTGTTGTTTTCCTTTTCTAAGGGGAAAGCAGGCTCTGAGAAGGAAAGACCACTGGCGCTAGGCAGTCCCTGCTTT 
AGTTTTGTCTTAAGACAGGGCCTCACAATGTAGCCTTGACCGGCCTGGAACTTTCTGTGTAGAACAGGCTGTTCTCAAACTTACAG 
CAATCCACCTGCCTCTGCCTCCTGGGTGCTGGGATTAAAAGGGTACTCTACCACGCCCAGCATGGAAGTCCTGAGCACTGCCATTC 
TGTGGCAGGAGATGTGTCACCTGATCTCTCCCAGGTTCTTGTCCCTTCCCTCACACTCAAGATTAGATAGATAGACTTGCATAGTT 
70 CTGAGGCCAGATTGTGTAGTCCACAGTCAGTAAGAGTGGAGCCTGGCACATGGATGGTATCCTGGCCCTATCAGGGCCTGATGTTA 

AGAGCCGCGAGCTGCCGTGGGCCTCCTGACGCTGACCCATCAGTGTCAAAATCTATTGCTCAGGAAGCTCGCTTTCTTCCCACAGA 
AAAAAAAGACAAGGAGAAAAAGGAAAAGAAGAAAGGAAAAAAGTCCCTGGCCAAAGACTCTGCCTCGCCGATCCAGAAGAAGAAAA 
AGAAGAAGGTAGATTGAGTTCCTGAGGGGTCTCAGGGCTAGGAATTCAAACCCTTCCCCTTCTAACACCTAGACCAGGCCCATGCC 
ACCTTTCCAGTCCCTTAATCTAATGGACCTTGTGAGGAGGAGCAGGGGAGGGGTGATGGGAGAGACCTCCACAGGCGGGACAATGG 
75 TCAGCTTTCAGGTTGGCTGGCCAGCGGGGAGCCCACTGAAGAAACAGCCAGCCAGCCGCTTCCTGGGATCAGAAGGCAGTTCTGCC 
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cagggctggtatcagtgggtctcgatccttacacctatggggggccgtggatccttcgaagggagttctgtcctggacctgtggga 
cagcggtggtgaggagaagccacagaactgatagcttgcttcnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
NNNNNNNN>WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^^ AG AG G 

GAGGGAGGGAGGGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACTTCTTTCCTCAGG 

5 ttggttggacagcagctgctgcagcatgcagagggtccaccctgagggagtctggtgcctaagctagctgccgcccatccctccct 

tggttttgttcccttttgtggagataaaggtcggcaaagctgaccaaagcctggtttgttttcttctcctagaatcttggcagagt 
gtgaccatccatccccaggcctctgacctctggccagcgtgaattgggcctggactttttaactttccctccctcagcagaagatg 
atggctggcgcgtgctggccaaaccagtgaacccgcagggaagctgcagtaccaggaggaagcgaggtgggacacacaccccctct 
gagtgctacgtgacatgtgtatagtatatctatttttttaagcgacttgcctctctcccttcaaatccaccgtgcccagaggcctc 
10 cggacctccctccatgttatctgcagagccagcaaggtcccgcgtgtggttcatcccacaccctggacccctggcgcagcctgaag 

ccttgccccatcaatttttccagctattttggttttgttttttaaagaactcagaataaaagactttaaatataaaggtttgcctt 
CCCCATGCATCTGGGACTCGGACTGTTACTGGCTACTTAGGACAGACAGTGTAG fGACCCTGGACATGCACAGGTCAGTACTCAGG 
GCTCCTTCCTGACTTCAAGCCAAGGCCCTAGGTACTGTGAGTAGGACAGTTTGCTAAAGAGGAAGGCTCAGTGAAGCTCCCCAGGG 
AGGGAGTTGATGCAGGGACGGCTCCCCGTAGGAAGTGGCCTATAAGCTTAAAAGGAGCTGAAGGTGGGTCAGACGCCAGGTAGATG 
15 GCTCAAGTGACCAGGGGGCCTTTGGAAACAAGTTACGATGTGGAGGGAGGCAGTGGCGAACAGTGGTGGCTGGCATGAGAAGCGGG 

GAAGACCCAGTGAGCTAGGCCTTGAGTCACCCTCTGTCTGGGGAACAGTTCTGTGCTGGTGACAGTAAGAAGTGGGCAGAGCTGAA 
GTATGTTGGAATAATCACTGAACATTCACCTCAACAAAACAAAAAACCAGTACAGAGAAGGAGCAGGTGCAAGTCTCGGGGACCCT 
GTGCTCAGAGCCTTGGGACGGGCACGCCATACCCAACAGTCAGCCATTCCATCCATTCTCAAGTGTGGATCAGAGTGTGGGATGTA 

ggtctagatcagaatacagagagcctctccttggctcggctgactcgcagaagtatttaaacctacaaaatggaacagcgtcctta 

2 0 acgttcatctcggagtccctggtggtgagggatccgctcccttttcctgtgacagtgggctaaagctgacaagacacaggtcctgc 

ccagacagacagccactggcagcccccacctgcatccattcctgacactaggtccctgtgtccactgccatctgtcatcacactta 
cgctgtccttagtccagaaatggaattggggacgggaggaatggaagctaggacgtgatgagatgtgattttaaaaccgagcagga 
gtctgtttctttctgactgttaagtagacaccacgtgtgtctgggacccatctccccagtccatgtacgtagaggattagatttaa 
ggttgtcctcggccttggggtaaactaactggatcccaactgaagaggcggaagcaagagtgttctactttcttcctttattgtca 
25 cttgaaccatgatcctacaggctgctgacaagcttggctgagcaaggaacctgaaagggggtggggcttgagggggggtggcagga 

tgtgaggaggggttactgggaggaggggcttgggttcttcttccttgaggagaaggcagcaaatgtgtccagcctaggttaagggt 
agggcatcccttgtccctgtctgcgggcctttatctcagagccccacattcaagactactaatgggtcagaaatgggggttccctt 
tagatagcggtagccagcaaggccctccagcgtcctccttctgttctgacttcatttgccgtgtcctgggacgatgaaacagacac 
cagtctcaagccccagggtgcagggagacgggaagtggggtgtgacatcagggaacataagaagggctgaggcacaggagagcagg 
30 gggcgctgctgctgtgcagagctggcctctgtcttcacagggtgactgggaagagaagcacaggttgatacagctgggccaccagt 

ttgttgtccctgcctcctctgcccaacatcttggaactgcagatcagtctgtccccctgctaagctcaggtagtactgtgctccca 
gccaccatcccattctagaaaaaccatcccagtgatagtgatgaatgtcccagtgtcaccagagtctgcatgtgggtggccccctc 
tgtgatccccccccttaccttgacccagttcctgcctggtcactcccaggccagaagataggtcttccatgtccagtggctctgca 
agggaagcatcaggctcactgttatttttaccccaacacacacacacacacacacacannnnnnnnnnnnnnnnnnnnnnnnnnnn 

3 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNriNNNNNNNNNNNNNNNNNN]^^ 

NNNNNN^^NNNN^^'JNNNNNN^JN^INNNNN^JNNNNNNNNNNNNN^^'^NNN^JNNNNNNNNNNNN]^^^ 

nnnnnnntjnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNfrtJNNNNKNJn^rnvTKNNNNNtfbnsn'IffNNNNNNNNNNNNNbnsf^^ 

NNNNNNNNNNNNNKT'JNNNNNNNNNNNNNMJNNNNNNNNNNNNNNN^ 

4 0 ^IN^INNNNNNNNNNNNNNN^^NN^JNNNN^^'TNI'^'^N^I^&^'^'JNN^^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^NNNNNNNNNNNNNNNNNNNN^^ 

^^^tt^NNNNNNNNNNNNNNNN^I^^'WNNN^INNN^^'^^^^^NNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNI^^^ , ^NNNN^JNNNNNNNNNNNNNNNNNN^^ , ^^JNNN^^^NNNNN^W^INKNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNI^ 

4 5 NNNNNNNNNNNNNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNKtTbnWNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

5 0 NNNNNNNbHvINNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNITNI i INNNN^^ 

NNNNNNNNNNNNNNNNfn^NNNNNNNNNNNNNNNNNNNNNNNNNNNRNNNNNl^^ 

^JNNNNNNNN^^^JNNNNNNNNN^^'^N^^^W^^fl , JNNNNNNNN^^^JNNNNNN^ 

5 5 NNN^^'INNNNNNNNNNNNNNNNNNNNNNNT < JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNOT'IN NNNNNNNT^NNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT'JNNNNNNNNNNNNNNNNNNNNNN^ 
NKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 
NNNNNNNNNNNNNNNNNNNNN^INNNNN^^NNN^INNNN^^'I^^'JNNNNNNNNNNNNNNNN^^^ 

6 0 NNNNNNNNNNWNNNNNNNNNN1^NNNNN^J13N^^^^JNNNNNNNNNNNN^^^NNNNNNNNNN^ 

NNNNNN?TNNNNNNNNNNNN>tt$NNNNNNNl'JN}ntfNNNNNNNNIWNNNNN^ 

nnnnnnnnnnnnnnnnnacattagccacaccaagcctggcccctggtcccccatgttggagagcagcggtgaggggcacccagcta 

tggaactccagtcagggtcaggagctgaaccagcacctccagttttttccctctgtctgggtcctctgcctgtcctcacacaacca 

GTGTTCCCTGCTGTAGGCCAAGAGCCATGTGCCATGCACTGTGCCrGACACGAAGCAAGCATGTGCAATATTAATTTGGGAAGGAG 
65 AACATGGTATTGTGGCCAAGTCAATCCATTGGACCTTAATTTGATTTTTTTAAAAGATTTATTTATTTATTTCATGTATGCGAGCA 

CACTGTCTCTGTCTTCAGACACACCAGAAGAGGACATCGGATCCCCATTACAGATGGTTGCGAGCCACCATGAGGTGGTTGGGAAT 
TGAACTCAGGACCTCTGGAAGAGTAGGTGGTGCTCTTAACCTCTGAGCCATCTCTCCAGTCTCAATGGACCATAATTTTTAACTCC 

tcaaaagtgaggtggctggaacctggcctagtgatgcacgcctttaatcctagcactgggagccagaggcaggcaaattgtgagtt 
caaagccaacctgttctacatagtcggttccaggactacatagactcttatctcaaggtgggtaggggatggactgtacgcaacag 
70 ttaaggaccaccttgtattccttggactaagcatgtgttgagtttatagtgagcctaacccatgagtgagggccggggtcccacgt 

gacccaggagactacccgctggctctgatactcaccgtgagcagatgcatcacatggtcctgggtcatgttgccgtacttggtaac 
gttcttcacaggctgtggggaagggaacagggttaccagcaitgcagggatcagcagctatagtctagtacgagtcaggtgcttgc 
actcaacagctcaaatctgccacctcctaacatggaagtgccagcccctcacgcccttcctgcctctatgccctctctggtcaggc 
gggcagaagcttgtcagagccttcccaatagcagagtttgcttcctcctcccaagccctcccatatgttccttcctgcttcacttc 

7 5 aaattcatggcctcttttttcattcattgtcattgcttgcatatattatatgtctatatatatacaccactagtcctaattaaacc 
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TGCCCCGTCTGTATCATGCTAACTTATGTATGTTTTCAGGACTGACCATTTGGCACCGTTCGATTGATGTGCTCTGCCCTGGATAA 
ggtaccaatagtaatcctatgagtaacagcatttttgcagccaaagacttggaggaactgagggactataggatgctgaggtgaag 
aagcactttgcaagctgtgggacttgccctttccccaccaggggagccctaagagttctggcctcctcagtcaccttgggcaagcc 
tctctgaggtgtgccctgctcctcgccagtagttagtgcccagattccttgacaactgttatccttcggcccctccccttggcaaa 
5 caccagctaccatttccttcctgccgccttccttaccccaaggagcatgttatccatggacattggacgcatcagcaagggagtag 

ccatccgcatctggctcacaggtttggcagctgtggggcagggaggacagtatgagtccaggtccaagggagtaaggaacccaggg 
gttaagatttgaaacccggtgcgggggaggaagggagatcgggaggggctaaatggagaaatgatgtctgtgaggtgagggacagg 
tggagcacgcacatttcggaagcttcatgcgaaggctctccagttgcaggttctgggaggtgatggtcagcttgtctaggcggccc 
tgttgctggtacaggaagtaagcagtggtggcctgcccagccaagagcagagccaccaggacagaaacaccggtgtacagagctcc 
10 acggctgcacctgttgggatggagtaagagcatgatccagagctggacgctgactggaagtggggacgtaagcccggacccacgcc 

ctctcagactcaaaccctcccaatagtgaggacatctgctcctgccgccccccagtgtccttcccaggaagatccacctggggccc 
aagctcaatgggaaggatgagccacgttccttgcctcctctgggctttggtgtctcctctgtgtagtgacagggtaaagtccttcc 
tccttccgagtcccctctaccctagagatctgaggagctaagcccccctcggaagtggggagggggatttgatcttgtttttgctg 
gcagaaaaagataggtgagtttactatgtaagaggaagaagggttttcatctactgtgccgtccccaatccccacggtgacgtcag 
15 gtttaaagagaaaagggaaggaagtgcggtaggggacagcaaaagccggatttatacctgaaaaggagaagtggggcctagagttt 

ttacatgtggagcgggaggaacattgtcaggctgaagcagtgccaggcacgtgtgcgtgcacacacacacacacacacatctccaa 
gacaaccccctcacccccacccctgctccagagtccgtctgtcccagagtccctggaaatttgaatagatcttcttccccagtctc 
ccagctctctcatatgtcatgtgagcaaccctcaaacccacagtgttaaaatttggctgtcctccaacaagtgtgtgtgtgcgtgt 
atactcatgtgtgctgtgcatgtgtatgtgnnnnnnnnnnnnnnnnnnnntatggcctagaagcatcttgtagtgatctccaactg 
20 ggaaagttcaagagcaacacaggtacctaggcttcatgctcttggacagccagactctcagacttcagtgactccttacagtttgg 

gggcttttttgggctgtgttggggtgcatgcacatgttacaatatggaacacaaggaccctgactgggcaccctgagatttcctgt 
ccagtcttccccactcacccttgggtagggagaactatcagtaatgttatttgcacacatcccctttaagattcaagtgttggggt 
tggggatttagctcagtggtagagtgcttgcctagcaagcgcaaggccctgggttcggtcctcagctctggaaaaaaaaaaaaaaa 
aaaaaaaaaaagacaaaataacaaaaagaccaaaagaaaaacaaacaaaaaaaaacaaggtaaaagattcaagtggatggatggag 

2 5 ttaggcaccgttgtaggaaggcttaacaggggagtgagtctcctgccttttcactgcctttctatttacaacacagcaagaaactc 

atcattaggggctggagagatggctcagcggttaaaagcgctgactgttcttccaaaggtcctgagttcaaatcccagcaaccaca 

tggtggctcacaaccatccataacgaaatctgatgccctcttctggagtgtctgaagacagctacagtgtacttacatgtaaaaat 

aaataaataaatatttttttaaaaaaaagaaactcatcattagatgccagcgccttgatcttgggattctcagccttcgtaactat 

GGGAAATAAATCTCCAGATTTTrATTATTATTATTATTATTATTATTATTATTATTTATATAAACGACCCAGTCTGTGGCTTTCTA 

3 0 ttatagtaacacatactcagactaagtaagacgaactacattggaaatcctcgtgataagtttgcatcttgcctactccagcaacc 

aggaagggtaatttaggaaactccagaaaacctgtctgcctggtaacttatgacatcacagacacagctaattctcattggcttgc 

caaccctctgtatttcctaagccaagggctggagaaaggagatcagacaggagggagaataggtttaaatttcttggccttctgaa 

ggaagatggaacctgggctcaaggtcttctgcttcatctactttggtgactcatggaacccccgaacccctctaccaccccatatt 

cagatctagtcccagctctacctgctaccacatgagcttggggtagccacgtccctctcctttcgaacttcaacctttcagaaggc 

3 5 cagtgaacacaggtttgtattgaagatgtgaagagtagccat AACTGG catcctggcttgcctaactctggggccagg aacaagac 

acttctgcgtgtggaccaggttagggcttggaatgagcggttgttaaataacgaagagatgaaacataaataacgaagagatgaaa 

cacttggccccacaccggacacacatttcctctaccagtaatactgctctcaggaaggtcactatccataacaatgctgccctcca 

ggaggctggatgtcaagcccagcatcatctctccttccacttttattcaatttaatattattttgtttttctgagatggtctcatg 

tagatgagtctggccttgaacccctgatcctcctgcctcca 

40 

MOUSE SEQUENCE - mRNA 

tagcgggggcgagggggcgtgcacgtgaatcccctggccagatctctggcatggccgaggccaggaagcggcgggagctgcttccc 

ctcatttaccatcatctgttgcaagcaggctacgtccgcgcggcgcgggaagtaaaggagcagagcggccagaagagtttcctgac 

tcagcccgtcacccttctggacatctatacacactggcaacagacctcagagcttggccagaagcagaaggcagaggatgatgaga 

4 5 cccttcaggctaagaagtctcgagtgtcggatcctgttagcagctcagagagctcggatcaggagaaggaagaggaggcagcaacc 

gaaagggccaaagccaccccaagaccgacacctgtcaattctgcaaccgcagctttgccatcaaaagtaaaagaaaagggaaagac 

caagacagccaacaagacggtgaactctgtgtcgcaccctgggtccggaaagacggtggtccacctgctctctgggaagtcaccca 

agaagtcagcagagcccttggcaaacactgtcttggcctcagaaactgaggaggagggcaatgcccaagccctcggacccactgcc 

AAGTCTGGAACGGTGTCAGCGGGCCAAGGCAGCAGTTCCAGTGAAGATTCCTCCATCTCAAGCGATGAGACAGATGrCGAGGTGAA 
50 ATCTCCAGCAAAACCAGCCCAGGCCAAAGCTTCAGCAGCCCCTGCCAAGGATCCTCCAGCAAGAACAGCCCCAGGCCCTACCAAGT 

TAGGGAATGTGGCGCCCACACCTGCTAAACCAGCCAGGGCGGCAGCGGCAGCTGCTGCTGCTGCTGTGGCTGCTGCTGCTGCTGCA 
GCAGCAGAAGAGTCTGAGAGCAGTGAGGAGGACTCAGACAGTGAGGACGAGGCCCCTGCTGGTCTGCCCAGCCAGGTAAAAGCCTC 
TGGAAAAGGTCCCCATGTCAGAGCCGACTCGGTGTCTGCCAAGGGGATCTCTGGGAAAGGGCCCATCTTAGCAACCCCAGGGAAGA 
CTGGG C CTGC AGC CACCCAGGCC AAGGCAG AAAGGCCAG AGAAGG ACTCGG AAACC AG CAGTG AGG ACG ATTCTGATAGTGAGG AT 

5 5 GAAATGCCAGTCACTGTGAATACTCCTCAGGCAAGGACTTCTGGGAAGAGCCCTCGGGCCAGAGGTACCTCAGCCCCCGCCAAGGA 

GTCATCCCAGAAAGGGGCTCCTGCAGTCACCCCTGGAAAGGCAAGGCCTGTGGCAGCCCAGGCAGGGAAACCAGAAGCCAAGAGCA 

GTGAGGAGTCAGAGAGTGACAGTGGGGAGACACCAGCTGCTGCGACTCTGACCACGAGTCCTGCCAAGGTGAAACCTTTGGGGAAG 

AGCTCCCAGGTCAGACCTGTTTCCACCGTCACCCCGGGGTCATCGGGAAAAGGTGCCAACCTGCCCTGCCCTGGGAAGGTGGGGTC 

AGCAGCTCTCAGGGTCCAAATGGTAAAGAAAGAAGATGTCTCGGAGAGCAGCAGTGCAGAGCTGGACAGTGACGGGCCTGGGAGCC 

6 0 CAGCCAAGGCAAAGGCCTCCCTTGCGCTCCCTCAGAAGGTGAGGCCTGTGGCCACCCAGGTCAAGACTGACAGGGGCAAAGGCCAC 

TCAGGGAGCAGTGAGGAGTCATCTGACAGCGAAGAGGAGGCAGCACCAGCAGCCTCTGCTGCTCAGGCTAAGCCAGCTCTGGAAAA 

GCAGATGAAAGCTTCCTCTAGGAAAGGCACGCCTGCATCCGCAACAGGAGCGAGCACCTCGTCCCATTGTAAGGCAGGAGCGGTGA 

CCTCTTCAGCCAGCCTGTCATCCCCAGCTCTGGCCAAGGGCACCCAGAGGTCAGATGTGGACTCTTCCAGTGAGTCTGAGTCAGAA 

GGAGCTGCTCCCAGCACCCCCAGGGTACAGGGGAAGTCTGGGGGCAAGGGCCTCCAAGGGAAAGCTGCCTTGGGGCAAGGGGTGGC 

6 5 CCCAGTGCACACTCAGAAGACAGGGCCTTCGGTCAAAGCTATGGCTCAGGAAGACTCAGAGAGCCTCGAGGAGGACTCCAGCAGTG 

AGGAAGAGGATGAGACCCCAGCACAGGCCACGCCCTTGGGGAGACTTCCTCAGGCCAAAGCCAACCCACCTCCCACTAAGACACCr 
CC AGCGTCTGCAT CTG G AAAAGCTGTGG CTGCT CCAAC CAAGGGAAAAC CACCTGTTC CGAACAGCACCGTCTCTGCAAGGGGCCA 
GCGGTCTGTGCCAGCCGCGGGAAAAGCAGGGGCCCCAGCAACCCAAGCCCAGAAGGGTCCCGTGGCTGGCACAGGGGAGGACTCAG 
AGAGCAGCAGTAAAGAGGAGTCTGACAGTGAAGAAGAGACGCCAGCCCAGATAAAACCTGTGGGGAAGACCTCTCAGGTCAGAGCT 

7 0 GCCTCAGCCCCTGCCAAGGAGTCTCCTAAAAAAGGAGCCCATCCAGGAACCCCCGGCAAGACGGGATCTTCAGCTACCCAGGCCCA 

GCCAGGGAAG ACAGAGGAC TCAG ACAGC AGT AGTG AAG AGTCTG ACAGT GAC ACAG AG ATG C CATCAGCCC AGGCG ATT AAATCCC 
CTCCAGTTTCTGTCAACCGTAACAGTAGTCCAGCTGTCCCAGCTCCTACCCCAGAAGGAGTCCAGGCTGTGAACACCACAAAGAAG 
GCCTCAGGCACCACTGCCCAGAGCTCCTCCTCTGAGAGTGAGGACGGGGACGAGGACTTGATTCCTGCCACACAACCCTCCACCTA 
TGCTCTCAGAACCAGTGTGACGACGCCCGCAGCCCTCTCACGAGCAGCTTCCCAACCCAGCAAGAGTGAGCAGTCTAGCCGGATGC 
75 CAAAAGGCAAGAAAGCAAAGGCGGCGGCGTCCGCTCAGACCAGCAGTGCCGTGGAAACACTCCCCATGATGCCTCCCCAGAGCGCA 
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cccatccagcccaaagccaccaacaagctcgggaaatccaagctccctgagaagcagcagcttgccccaggctaccccaaggcccc 

CAGGAGCTCGGAGGACAGCAGTGACACTTCTTCCGAGGACGAGGAGGATGCCAAGAGACCCCAGATGCCCAAGTCGGCCCACAGGC 
TGGATCCAGACCCTTCCCAGAAGGAAACTGTGGTAGAGGAGACCCCTACAGAATCCAGCGAAGATGAGATGGTGGCCCCCTCACAG 
TCTCTCCTCTCAGGTTACATGACTCCCGGCTTGACTGTGGCTAATTCCCAGGCTTCAAAAGCTACTCCTAGGCCAGACTCCAACTC 
5 CTTAGCTTCTTCTGCCCCGGCCACCAAAGACAACCCGGATGGCAAGCAGAAGTCAAAATCCCAACACGCAGCAGACACCGCACTCC 

CTAAAACCGGTAGGAAAGAGGCCTCCTCGGGCTCCACGCCTCAGAAGCCCAAGAAGCTCAAGAAGAGCACCTCAAGCTCGCCGGCC 

cccacacagacactgccgaacagcatcacccagcgcctcctggagcaggcctggcccctgagcgaggcgcaggtgcaggcctctgt 
ggtgaaggtcctgacagagcttctggagcaggaacggctgaaggccacagaggccatcaaggagagtgggaagaagagccagaagc 
ggaagttatcaggggacctagaagctggggccccaaagaacaagaagaagaaggagcagccagtgcccagggcaagcgctgtttcc 
10 ccagaaaaggctcccatgacttccaaggcaaaatcaaagcttgacaaagggagtgctggtggcaaggggaaggggtctcctggccc 

ccaaggagccaaggagaagcccgacggcgagttgctggggataaagcttgagagtggcgagcagagcgacccgaagagcaagtcga 

AAAAGAAG AAAT CCCT CAAG AAAAAAAAAG ACAAGGAGAAAAAGGAAAAGAAG AAAGG AAAAAAGTCC CTGGCCAAAGACTCTGCC 
TCGCCGATCCAGAAGAAGAAAAAGAAGAAGAAGAAGTCAGCCGAGCCTGCCGTGTGA 

15 MOUSE SEQUENCE - CODING 

ATGGCCGAGGCCAGGAAGCGGCGGGAGCTGCTTCCCCTCATTTACCATCATCTGTTGCAAGCAGGCTACGTCCGCGCGGCGCGGGA 
AGTAAAGGAGCAGAGCGGCCAGAAGAGTTTCCTGACTCAGCCCGTCACCCTTCTGGACATCTATACACACTGGCAACAGACCTCAG 
AGCTTGGCCAGAAGCAGAAGGCAGAGGATGATGAGACCCTTCAGGCTAAGAAGTCTCGAGTGTCGGATCCTGTTAGCAGCTCAGAG 
AGCTCGGATCAGGAGAAGGAAGAGGAGGCAGCAACCGAAAGGGCCAAAGCCACCCCAAGACCGACACCTGTCAATTCTGCAACCGC 
2 0 AGCTTTGCCATCAAAAGTAAAAGAAAAGGGAAAGACCAAGACAGCCAACAAGACGGTGAACTCTGTGTCGCACCCTGGGTCCGGAA 

AGACGGTGGTCCACCTGCTCTCTGGGAAGTCACCCAAGAAGTCAGCAGAGCCCTTGGCAAACACTGTCTTGGCCTCAGAAACTGAG 
GAGGAGGGCAATGCCCAAGCCCTCGGACCCACTGCCAAGTCTGGAACGGTGTCAGCGGGCCAAGGCAGCAGTTCCAGTGAAGATTC 
CTCCATCTCAAGCGATGAGACAGATGTCGAGGTGAAATCTCCAGCAAAACCAGCCCAGGCCAAAGCTTCAGCAGCCCCTGCCAAGG 
ATCCTCCAGCAAGAACAGCCCCAGGCCCTACCAAGTTAGGGAATGTGGCGCCCACACCTGCTAAACCAGCCAGGGCGGCAGCGGCA 
25 GCTGCTGCTGCTGCTGTGGCTGCTGCTGCTGCTGCAGCAGCAGAAGAGTCTGAGAGCAGTGAGGAGGACTCAGACAGTGAGGACGA 

GGCCCCTGCTGGTCTGCCCAGCCAGGTAAAAGCCTCTGGAAAAGGTCCCCATGTCAGAGCCGACTCGGTGTCTGCCAAGGGGATCT 
CTGGGAAAGGGCCCATCTTAGCAACCCCAGGGAAGACTGGGCCTGCAGCCACCCAGGCCAAGGCAGAAAGGCCAGAGAAGGACTCG 
GAAACCAGCAGTGAGGACGATTCTGATAGTGAGGATGAAATGCCAGTCACTGTGAATACTCCTCAGGCAAGGACTTCTGGGAAGAG 
CCCTCGGGCCAGAGGTACCTCAGCCCCCGCCAAGGAGTCATCCCAGAAAGGGGCTCCTGCAGTCACCCCTGGAAAGGCAAGGCCTG 
30 TGGCAGCCCAGGCAGGGAAACCAGAAGCCAAGAGCAGTGAGGAGTCAGAGAGTGACAGTGGGGAGACACCAGCTGCTGCGACTCTG 

ACCACGAGTCCTGCCAAGGTGAAACCTTTGGGGAAGAGCTCCCAGGTCAGACCTGTTTCCACCGTCACCCCGGGGTCATCGGGAAA 
AGGTGCCAACCTGCCCTGCCCTGGGAAGGTGGGGTCAGCAGCTCTCAGGGTCCAAATGGTAAAGAAAGAAGATGTCTCGGAGAGCA 
GCAGTGCAGAGCTGGACAGTGACGGGCCTGGGAGCCCAGCCAAGGCAAAGGCCTCCCTTGCGCTCCCTCAGAAGGTGAGGCCTGTfe 
GCCACCCAGGTCAAGACTGACAGGGGCAAAGGCCACTCAGGGAGCAGTGAGGAGTCATCTGACAGCGAAGAGGAGGCAGCACCAGC 
35 AGCCTCTGCTGCTCAGGCTAAGCCAGCTCTGGAAAAGCAGATGAAAGCTTCCTCTAGGAAAGGCACGCCTGCATCCGCAACAGGAG 

CGAGCACCTCGTCCCATTGTAAGGCAGGAGCGGTGACCTCTTCAGCCAGCCTGTCATCCCCAGCTCTGGCCAAGGGCACCCAGAGG 
TCAGATGTGGACTCTTCCAGTGAGTCTGAGTCAGAAGGAGCTGCTCCCAGCACCCCCAGGGTACAGGGGAAGTCTGGGGGCAAGGG 
CCTCCAAGGGAAAGCTGCCTTGGGGCAAGGGGTGGCCCCAGTGCACACTCAGAAGACAGGGCCTTCGGTCAAAGCTATGGCTCAGG 
AAGACTCAGAGAGCCTCGAGGAGGACTCCAGCAGTGAGGAAGAGGATGAGACCCCAGCACAGGCCACGCCCTTGGGGAGACTTCCT 
4 0 CAGGCCAAAGCCAACCCACCTCCCACTAAGACACCTCCAGCGTCTGCATCTGGAAAAGCTGTGGCTGCTCCAACCAAGGGAAAACC 

ACCTGTTCCGAACAGCACCGTCTCTGCAAGGGGCCAGCGGTCTGTGCCAGCCGCGGGAAAAGCAGGGGCCCCAGCAACCCAAGCCC 
AGAAGGGTCCCGTGGCTGGCACAGGGGAGGACTCAGAGAGCAGCAGTAAAGAGGAGTCTGACAGTGAAGAAGAGACGCCAGCCCAG 
ATAAAACCTGTGGGGAAGACCTCTCAGGTCAGAGCTGCCTCAGCCCCTGCCAAGGAGTCTCCTAAAAAAGGAGCCCATCCAGGAAC 
CCCCGGCAAGACGGGATCTTCAGCTACCCAGGCCCAGCCAGGGAAGACAGAGGACTCAGACAGCAGTAGTGAAGAGTCTGACAGTG 
45 ACACAGAGATGCCATCAGCCCAGGCGATTAAATCCCCTCCAGTTTCTGTCAACCGTAACAGTAGTCCAGCTGTCCCAGCTCCTACC 

CCAGAAGGAGTCCAGGCTGTGAACACCACAAAGAAGGCCTCAGGCACCACTGCCCAGAGCTCCTCCTCTGAGAGTGAGGACGGGGA 
CGAGGACTTGATTCCTGCCACACAACCCTCCACCTATGCTCTCAGAACCAGTGTGACGACGCCCGCAGCCCTCTCACGAGCAGCTT 
CCCAACCCAGCAAGAGTGAGCAGTCTAGCCGGATGCCAAAAGGCAAGAAAGCAAAGGCGGCGGCGTCCGCTCAGACCAGCAGTGCC 
GTGGAAACACTCCCCATGATGCCTCCCCAGAGCGCACCCATCCAGCCCAAAGCCACCAACAAGCTCGGGAAATCCAAGCTCCCTGA 
50 GAAGCAGCAGCTTGCCCCAGGCTACCCCAAGGCCCCCAGGAGCTCGGAGGACAGCAGTGACACTTCTTCCGAGGACGAGGAGGATG 

CCAAGAGACCCCAGATGCCCAAGTCGGCCCACAGGCTGGATCCAGACCCTTCCCAGAAGGAAACTGTGGTAGAGGAGACCCCTACA 
GAATCCAGCGAAGATGAGATGGTGGCCCCCTCACAGTCTCTCCTCTCAGGTTACATGACTCCCGGCTTGACTGTGGCTAATTCCCA 
GGCTTCAAAAGCTACTCCTAGGCCAGACTCCAACTCCTTAGCTTCTTCTGCCCCGGCCACCAAAGACAACCCGGATGGCAAGCAGA 
AGTCAAAATCCCAACACGCAGCAGACACCGCACTCCCTAAAACCGGTAGGAAAGAGGCCTCCTCGGGCTCCACGCCTCAGAAGCCC 
55 AAGAAGCTCAAGAAGAGCACCTCAAGCTCGCCGGCCCCCACACAGACACTGCCGAACAGCATCACCCAGCGCCTCCTGGAGCAGGC 

CTGGCCCCTGAGCGAGGCGCAGGTGCAGGCCTCTGTGGTGAAGGTCCTGACAGAGCTTCTGGAGCAGGAACGGCTGAAGGCCACAG 
AGGCCATCAAGGAGAGTGGGAAGAAGAGCCAGAAGCGGAAGTTATCAGGGGACCTAGAAGCTGGGGCCCCAAAGAACAAGAAGAAG 
AAGGAGCAGCCAGTGCCCAGGGCAAGCGCTGTTTCCCCAGAAAAGGCTCCCATGACTTCCAAGGCAAAATCAAAGCTTGACAAAGG 
GAGTGCTGGTGGCAAGGGGAAGGGGTCTCCTGGCCCCCAAGGAGCCAAGGAGAAGCCCGACGGCGAGTTGCTGGGGATAAAGCTTG 
6 0 AGAGTGG CG AGCAG AG CGAC CCGAAGAGCAAGTCG AAAAAGAAGAAATC CCTCAAGAAAAAAAAAG ACAAGGAG AAAAAGGAAAAG 

AAGAAAGGAAAAAAGTCCCTGGCCAAAGACTCTGCCTCGCCGATCCAGAAGAAGAAAAAGAAGAAGAAGAAGTCAGCCGAGCCTGC 
CGTGTGA 

HUMAN SEQUENCE * GENOMIC 

65 CAGGGAAAGGTAGACAGGTAGTTCCCTCTGCCTCTAACCTGCTGGGGTCCTTGTCGAGTCACTTCCTGTCACTGGGCCTGTTTCCT 

TATCAGCAAGAGGAGTGAGCTGGGCTAGATGCTCTCCAAGGACCCTTCTAGCTCTGAGAAATAAAACCACAAAAATAAGAAATTAT 
GCTG ATGAGG CT ATGAATTGCTACAACC CTTTTGG CAGTTAATTGGG CTTTAG CTATT AAAATAAAAC TCATGC ATCCCCTCTGGT 
CCACTTGCAATTACATCATACAGAATTAAAGCTCCAGTCTGCAAGGATGTATTTACTAGGATGTTTAGAGCAACACTACTCTATTA 
GCCAAAAAACTAGAGGCGAATAACCTGTATCATATCATCTCCCATCTCTGTCTGTTGATGGCCCTACTGAGGGACTGGTTATGAGC 

70 cctctggcagctggagcctgtcttgagcctcagtttcctcatctacaaccatttgacatgctttataggatgttgtgaggttttga 

TTGGTT AGTGTT AG AG CCTGGAAG CAC AGCTCCAGCT CACTGCACACACTCAACAAATGAT AGCTGTT ACTATT ACTC AAAAGAGT 
GTGGCAGATCCCAGCATCTAGAGAAATAGCTCTGCTGTATTGTTATTAGGTGAAAAAAGAGAGTTGCAGAGTTGAGTGTTTAGTAT 
GATTCCCTTTTGTAAGAAAAGAAGCAAAGAAGCCAGGTGCAGTGGCTCATGCCTGTAATCCCAGCACTTTGAGGGGCTGAGGTGGG 
TGGAT CAT CTGAGG CCAGGAGTTC AAG ACCAG CCTGG CCAACATGGTGAAACCCATCTCTACTAAAAATACAAAAATT AGCTGGGC 
75 ATGGTGGCACATGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCATTTGAACCCAGAAGGCAGAGGTTGCAGTGAA 
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CAGAGATCATGCCACTGCACTCCAGCCTGGGCAACAGAGCGAGACTCCGTTTCAAAAAAAAGAAAAGAAAAGAAAAAGAAAAAAGA 
AAAGAAGTAAAGAGAAGTGAAAAAGGAAAAGGAGAAGGAGGACTAAACCTTATGAAGGATGTCTGTGTTTGTCTGGGCAGAGAAAG 
GATGTGAAGGGATTGAATACCAGGCTTCTTTCTGATTGGGAAATGAAGAGGCTCTAGTGTGGAGAAGTGGGCAGGGAATGGCTAAG 
AGGGAGGGAAAAATGATGGACTTTGTCTTAATATATCTCTGAATTGTTTAACTTGTTACTTCAGTAACAACTTG7AAACCTTTAAA 
5 AGCTCCTGTGAGATTAAAGATTTCGTGTCATTTCACGAAAGGGAAGGAAGTCTTGGGAAATCTACTGGCCAAAATGACTTGGCCCA 

GGGAAAACCTGTTGTTACAATGGATGAAGGGAGCTACTGGGAAGGGCACCCTTCCCAGATGGGCCCTTCTCTTAAGAGTTCCACTA 
CTGG AAGGGT CTT TGTTCAACAGCTTCATTTAAC AGAAGGTAATGC TGAGG ACCAGAG AGGG CAAG AGACTGGCCC AAGGT CACAC 
AGCTGAGCCAGGTGAAAAGGGCCTGACTCCTGACAGTAACACAGGGGAGAGGCCCAGTAACCTTTCCCCTGTATCGCTGCTACCTC 
CCACCTCTGTGTCAGAGCCATTCCTGCTGGGAGAGACAGGTAGAGTGCCCCATCTGTTGAGCTTCCTTCTCTTCTGTTGTTCATTC 
10 TTCCTTCATTCATTTCCTAAGTGACCTCGCCGTGCCCTGCATGGGAATCCAAGGTGACTAAAGCATGCTGCTTCCCCAAGAGGCAC 

tcgcagttcagtggtctgggagcatctggcttctaccactaacaaaggcattttctcttactggtagagaaatgctctgaggctaa 
TTTTTTTTTTAATGCACTGTTTTGTTTGTTGCX GTCTTAATAGTTGCCATGTTATATTTTATCAGTTTAATGTTCTAATTTTGTGC 
ttgggccctgaggcaattcagtgaagggtatgatttggaaaatgagggaaataaagaaattgtccacagaagagacagcctcccag 
gagccgaggacaaagcataagtgccgacaatgaattttattaggagcaaaacaaaaacaacctgttgccagacagaaggtattaga 
15 caatcctggtgtggttttgttttcgttctttaatttaattccagttctgcatttcttccagggtcagccaaggatgcacaatccag 

ttccttccccactgccttccaaagccttccacattcctgcctccaggcctaaactcagtgagcaccttgcctgccctgccctccct 
tcttcttcaggagaggtctgtaaccattcctgcacttgccaatacttattaagtgcctgctgtatgcaggcactgtgcaaaatgtt 
ggaaataatgcaaccaacaaggcaaaggtaagtctgccttcagggagtttacattctactaaggcatgcattctcaaatggggcct 
TGATGCCCTCGAGGAAATGAAAACTGGTTCCTGGAGGTGTTGGTGGAAAAAAATCTTAGATCTTACAATGGTTTGTATGCTCATCA 
20 tgtacattcatcacccatccagccacccaagcagaaacctgggtgtcaccaccagttccagctcccagccctctctgatctcaggg 

GTCCCTCATAAGGCCTGGCCCGTGAAGGATTCCACTCTCTCCCTGCAAACATCCATCTGCCTTGCTTCCCTCGCTACCCAGTGTAG 

ATCCCAGGACCCAGAATTTTAGCATCTCTTTGCCAATACTTTAGACTCCTGTGCCCTTTTTTCCCCACCCATCTGGCAAAGCCCTA 

GGCCTGGATAAATCCCACTATGTACATACATCTCCCCAGCCTGCAGCTGGGTAGGTGAGCCCTGATGGAGGAATTCACTCAGCAGG 

ACAGGACGAGACACACATACAC7AAGGACCACCAACCTCAACTGGGGAGCCAAGGCTGTCAGGCAATTGGGGATTTTGTGGGCAAG 

25 ttgcttctcaacactctgaatgatcattctttcaaactcctcaccacctcttcttcactctcagcagaagaccttgcctcccactt 

tgcagaaaaaatagaagctcaaaatgaaatctcccttaacatcccactataaacctacatctacatctgcacccatcctctctttg 
ttcctgcttttgggttctagagaactcatccctcctcctccccaagacgaacccccccaacccacatgcctgatcccagcccctcg 
cacatgcttgagagaactttactcgctgattatctcccctatttcttacactcttggttaacctctctctcctggatctgccattc 

ACTTTTAAACAAATCTCAGGTTTCTTCTACCTTGAAACACACCTCCCCTAACATACATATTGGCCCTAGCACTTTATCTTTCTCGT 
30 CCTTTTTATACAAAAACTTCTCGAAAGACCCACTGCCTCCCTCATCCCTCCTGCACTCATCAGACCACTGCCATCTGACCCCCTCC 

atcatgccacacataaatagccctccctaagtccccaacaatctccacgcctgtccataaaccaaagcccagggctgcaccctcct 
CCTATCTGACCTCTCAGAGCATTCCCTCCATCAAGTCTTCCCAGCTTTCTAAAATGTCTCCCTTGGCCTCCTTCCATAAGCCCACT 

ctcctgggctttctccaagctgtccagccactcctgatcagcctttgcaggcagatccttttgtacacagccctaatctgtagatG 
tacctcaaaacttcatcctgggccatctctcttctctctccacattcttctccctgggtaagcttctcctcatccacagccgcaat 
35 tatcatctgtctatcgacaacttctcatcttcatctctagcccagacctccacgccacgtccaaacccaggtttccaagaaccttc 

tcaacatctgcatgtggtgactgtaaggcatttcaagctcaagatgtctaacatagaatatatactttcacctctctgtccacatc 
ctcctctcctcaatcaaaccacccccctgtctcagtcctcttctagttttttctatctcagtgaaaaatactgcctacttgtttgc 
acagaaacctcaaggtccattctgacattgccttttccttcccctcccattccaacacacctctgtgaaaactttagttcctgatt 
aactctgggaaccttccactctcttcaactccactgccaccagcaccctccccgctgcccccgccacctaccacccgccccccccc 
40 cccccacatacactgtcttctccctggatgcctgcctgcactcctaaccctgacttgtcttcccacatctactcatacccaccaga • 

cacactccactctccactgggcaggcacacaggtcacagtaaaattcagatttcatcctgtacctcttgggcttacaccgtcagtg 
gcttccaatggctcttaggatggaggaaaaaaaaccctgatgtggccaatccttcacatggagtctgccctctgcccaccttctac 
actccccagtccccctgctctccctccggactatgctacaaaggcctttttgtgtctattctctcagctgtaccttctgccctagg 
CCCTTTGCACAGGTTCTTCCCTCTGCTCAGGTTTNNNNNN^^NNNNNNNNNNNNNNNNN^J^^ 

4 5 i^jJNNNKNNNNNNNNNNNNNKNNNNtnWNNNNNNNNNNNNNNNNNNNNtf^^ 

nknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nni«jnijni^nnnnnnttnni^nnnnnnnnnnnnnni < jnnnnnnnnnnnnni^ 

NNNNNNNbnWNNNNNNN^'H'TNNNNNNNNNNNNNIWNNNNNNNNNNNNNl^^ 

50 ctccgttagactgtaagctctattggagtagagacaattccatcactagactgtaagctctataggagtagagactattccatccc 

caatggtaggtactcaataaatatttgctcaagaaaatgggaaatgttgaatgtgtacagacacataacattttccattcaagttc 
aagacaaagataaccacatacctggacctcctagggttagggactcctgcgcccgtaagaaacatgctgccctcagattctcaatg 
ggtcggtgaagttaagaacagctcactctaacattctccagcctacctcaccttttccctgccatccttccctcaacaactacaac 

AGCCTCACATTTAGTATTAATGGTATGTGCTTTGGTTTTAGCAATCTTTTAAAAACACAAAACAGGGTCAACCTCCTCGGAAAAGC 
55 CAGTCAGAGACTATCTAATGCCCTCAGAGCAAAGTCCAAACTCTGTTGGGGGTGGGGGAGTTGTAGGCCTTGTCTACTTCTTCATC 

ctcatgtgccctcatttgttccctcttccccacctcaccccaccccacctggacagcccagcagcgcagactaggggttctgggtt 

tagggttcccaggcaatagcagggtgttttctcatgcctagactcatgcagtgccctctgccagtcctctcctttgcacccagcaa 

TTTCGGGTGTCTTTATGCCTCAGCTTAGATATCTCTCTGGGGTTCGGTGCTCCTCCTTGGGGCGCCCATAGGCTGCATCTGTCCCT 

GACAAGGCACACAAGATATTGAACTATAGTTGCTTGGTTACGGACAGTCGTCTCTGTGAGCTTTGAGGGCAACTGCCATGTATTAT 

60 gcatcttttgaatccccctagcctagccgggtgctagcccaagttaggtgcttattacagatttgttcagttagcgaatgaatcaa 

tgaataaactggcaattcgtgtctggttcatgggcaccaaaaaccgtgcgaaatggataaatgagcaggtaatggcagtacaaagt 
tcggatctagagaaagatccagattagggagttcagagatgagtaaaacgcagacccagccatcagagaattaacaaggaagataa 
atctcttcaagaagccagccggaaggattaaaagagagtcgtccaagtcccggccggccccgggggcgggtccctgtctagccccg 
catgctccgcgccaatgggcggtattgttgatcacgagtctccgcccccttcgccttgaggggcggggccggccactcccggagag 
65 gggactacgtttcccggcgcgccgcgcggccggagcgaaagaggagccggaagtggggcgcgcgaggtctaagggcgcgagggaag 

tggcgggcggggactaaggcggggcgtgcaggtagccggccggccgggggtcgcgggtatggccgaggccaggaagcggcgggagc 
tacttcccctgatctaccaccatctgctgcgggctggctatgtgcgtgcggcgcgggaagtgaaggagcagagcggccaggtaagc 
gttcgtgggccgtgtgcgagggccgcgtgcaagatgtggagatcagcggcccgcggcccgcgccccgtccccaggcgacccggcag 
gcgcccggagccgggtcccgcagtgctcgacggcgcggccaggggtaccggaggagccgcaatctctgccttcccactgcgacttc 

70 AGTTCCCCTGGGCCTCACTTTCCTCArCCGGGCAGTGGGTTGGGCCAGAAAGTGTGCTCGCAGGGGCCGAACTTTGTAATTCCCGC 

TTCCCTTACCTCCACGCCCTTCCTGGTAGCGGGTATTTTAAGTTTCCTAAGTCTCCCGCCACGTGGCTAGGCTCTGCGCGGCCCCC 
CCTGGGGCAAGGAGGTTGCTGCGAGTCTCGGGGGTGGATTGCGACCAGCCCCTCGGGGGAGCGCCTGGAAAAGGGACCCTACAGCC 
TCTTAGTTGAGCTGGAACTCAGGCCTTTAGCGATTGTCTGTACTGAGACGGTCAGCTTTGGTACTCGAACTCGTGGTACAGTCATT 
TCTTACTTGATTAATTCAACTGTTAATCCGGTACTCAGGGTGCTTCCTGGTGTTCGAATGGTGAGCACCATCTCTCAGCCCTCCTG 
75 GAGCTT ACACTCTAGTAAGGTAGACAAATCAAAGAATCACAAAAGTGACTATATGCTTAGCACCGCAATAAGTGTTAAGAATGAGA 
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GGGATGGGCCGGGCACGGTAGCTCACGCCTGTAATCCCAGCACTTAGGGAGGCCGAGACTAGCGGATCACCTGAGGTCAGAAGTTC 
GAGACCAGCCTGGCCAACATGGTGAAACACCGTTTCTACTAAAAATACAAAAATTAGCTGGGCATGTTGGCGCACGCCTGTAATCC 
TGGCTACTCATGTGGCTGAGGCACAAGAATTGCTTGAACCCGGGAGGCAGAGGTTGCAATGAGTCAAGATCGTGCCACTGCACTCC 
AGCCTGGGCGATAAAGCGAGACTCTGCCTCAAAAAAAAAAGAGAGATGGATGGCAGATTGCCCTGGTCAGGAATAGCTGAGGTGTA 
5 AATGCCTTGTGGTGGGAGGGAACTTGTGTACACACTGGCCTGGAGAAAGTCCACTCTCTTGAGCCCAGGAATTTGAGGATACAGTA 

TGAGCCATGATCATGCCACTGCACTCCAGCCTGGGCAACAGAGCAAGACACTGTCTCAAAAAAAAATTTTTTTTAAGTCCATAGCA 
GGCCAGGTACGGTAGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATCACTTGAGGCCAGGAGTTCAAAACC 
AGCCTGACCGACATGGTGAAACCCTGTCTCTACTAAAAATGCAAAAATTAGCCATGCATGGTGGCATGCACCTGTAGTCCCAGTTA 
CTCGGGAGGCTGAGTCAGGAGAATCACTTGAACCCAGGAGGCAGAGGTTGCACTGAGCTGAGACTGAGCCACTGCACTCCATCCTG 
10 GGTGACAAGGCGAGACTCCATCTCAAAAAAAAAAAAAACGTCCATAGTGGCTGAAGTGTGAAGTACAAGGGCCAGATGCCCCTGGG 

GAGATGGAGGCAGGGGCTGGCTGGAGTGGTCTGGTGGGCAGTTTGATCTTCCTTGGAAGAGCAGTGGTAAACCAATGGAGAGTTTT 
GAACTGGTGAGACAGTATCCTAAGTAGTCAGATCCCTTTGCCCTGTGGTGTAGGCTCTGCTCCTAATGCTTGCTCTCAGAACCTCC 

tggagggactaaagggtgatgggccctaagacgttatgtatgcttttcccagtttctctgaacctcacttgctcttcctaccgcag 
ctatggtacttcacagataaggggagcaagagatagtacccatcttcattggagcaaaatatcctgccgtcatggagcacacattc 
15 tagtaggagcagacaggtgacaaatagaaaaagtttaataagttaatgatatagtatatccaatgatagttggtgcttgctataaa 

aggcaggcaagggggataagggatgtcagacttcgattataagtagggtagtcaaggaagtctcattgagaaggtgtcatttgggc 
agagacctgaaggaaatgagggagtgagctgtgtagttaacaggggagagaacattccagacaagaagaatagcaaggccgcgtta 
gaggcagggtggcctgacacatttgaggacagcaaggaggacactttgcctgaggtggagcagagggaaactgactcttgaaatct 
tagtgttaccggctcactgctgggcactgacagatggtcttgttcaaaccagatagcagcctgcaaggtaggtatcgctgttgtcc 
20 ccatgttaagaagaaatctgaagttcgaagacgtgacgagattagttcagtccacccgtgccccacattgcttagcctcattagag 

tacttgatatcctggcttattgacatttacagagacattgggccctctggcctctgctccaaaggcctggattccacctggttccc 
tctgcttccaccaagggactggtaccatttgggcccagtcttctcccagcagactagtagactgtggtcatgccacctggatgcct 
caggtgtctgggctgtgattcgtgctttgggaagattggctggccacgtctttgaaagcttttttaaaggtcaaaggtggggaaaa 

CCCTGTCTCATGGCCTCTAGGCATGGATAGTGCCAGAGAGGCTGGGAGCTGGATGAATGCTAGCTTGGAACA'rrCCACCTCTGGCC 

2 5 TTTCAAAGGGGTTGTCTAAAAAGGTTTTAGTTGGGATTGGTTGTTCTTCTTGTCTCTGGAAGGTTTGGGACAGAACTGGCAGGGCC 

GGAGTGCGGTGGCACAAGCATGGCTCACTGCAGCCTCGATATCCTGGGCTCAAGTGATCCTCCCACCTCAGCCTCCTGAGTAGCCG 

GGACCACCAGTGCATGCCACCATTCTCAGCTAATTTTTAAATTTTTTTATAGAGACAGTCTCACTATGTTGCCCAGACTGGTCTTG 

AACTCCTGGGCTCAAGTGATCTTCCTGCCTCAGCCTCCCAAAGTGCTGAGATTACAGGTATGAGCCACCATGCCCAGCCAAAAAGA 

3 0 CCCTCTTCTGAACCACCTGTCTATACAAGTCATGAGTTTGGGGAGATCTGGGCCCAAGAAGGATCCTTACTGTGCTGGGGATTAAT 

TGTGGCTTTCTCTTTACCTCTCTGCAGAAGTGTTTCCTGGCTCAGCCCGTAACCCTTCTGGACATCTATACACACTGGCAACAGTA 
AGTGGTGGGGCCTATAGGGTGGAGTAGGGACGGACACCCCAAGCAACTCAGCTTGGAATAAGCTGGGATACCTATCTGGTCTAAGA 
TCTGTCCCCATAGCCCACTGTGGACACCATTGTTGCCTCCAGAAAGCCAGCTCACATCACATGGATGGGTATTTCTGTGTGGATAt 
CTGGTAGTGGGAGGGGACATTGAGAGCTGTGATCTCTTAAGAACAAGAGCTTCTCACCAGCTTGTCAGTTGCTCAGCAAACGTATA 
35 TTGAGCACCTCCTGAAAGCCAAGTCCTGTTCTTACTTAGTATGCAAATATTGTCACAAGTGAGACAGACATGGTTCCTTCTTTCCT 

GCAGCTGACATTGTAGCCAAGGAGGTAGGCATAAGTCAAAGAATGAAACAAATGAATGTTAAATTACAGTGGTAGTAAGGATTACA 
AAAGAGAGG7VATCTGTTGC CACAGC CACATAAATGGGTAAGTCTG GCTTC ATCTGGGGGTCCAGGG GAAGCTTCCCTGAGG TGATC 
TTTGACTTGAGAGCTATAGGAATTGGAGGAGTGAACTATGCAGTGGGTAGAGAGTGGCAGGTGGAGTGTACCTGCCAGTGGAAATT 
GCTAATGCTAAGTCCTGTGGCTGGTGGACAGTACAGATGGGGCTAGGTCATCGCATGGATAGCCATGCATGGGCTGGTTATCCATG 
40 GTGAGGAATTTTGTCTTTATCCAAGAGCAGTGGGGCCATGGTAGGGTGAAAAAGTGAGGAGATTGCTCTGCACCATGGTGAGACTG 

GTGGGGCCATGGTCACCATCGTCCAGGCAAGAGCTGATGGGGCTTGACACAGGGAGAACAGGGTAGAAAGTGGATTCCCAAGAATC 
ATAGGGATGAAACCAGGGCCTGTGGATGGGTGGGAGAGGAAGTATCTTATTGACTCCACATCTAACTTGTGTACCCATGCATAGAG 

cttgaagggaactcagtttggaggggaaagatttcaatgacatgttgagtgtgagatgccttttaaacatgtaaaatttatgtact 

CTTCAAGGAAGGGGGAATCATCCAAGGATATATCAACAGAGGAATGGTTGGAAAATGGAGAGAGTAATTGTGTTCTCTTCATGCAC 

4 5 tggcctgaccacagctgactaagggagtgaaggacatgcagacatatcccatgaggaatggtagagagtactgaattgccttggat 

GGAAAGGAGGCAGGAGAGGGGTGTGAGGGACCACTGCACATCTTTGAGGACCAAGAATAGTGCGTTCTCTGAGGCCCCGGAGACAG 
AAGTGGGCCCCAAATGTACCTGCTTCAGGAAGACAGGTTTCAGCTTCTGAATATAATGACATCAGAGCTATCTAAAAATGAGGTGG 
GCTAGGTGGAAGTGGTGGGCTCCCTGTCATTAGAGGTGTGTAAACAAAGGCAAAAATGGTGTGGAAGGGATTACAGCCTCTGGTGG 
AGAGCTAAGGTCATTGAAAACCCTGCCAACCCTCAGTCCTCrGCTGCTAAGGAGAGCTTAGAGCACAGGGCACAGCCCACACTTCC 
50 TCACCCTGACTTGCCCAGGTGAGTGGGTGTTATTCGTAGTACTTCCTTCCCCCAAAAAACTGCTTCAGTGAGCTACTCTGCACACT 

CTTCCCTGCCACTGGCCCCTTCTATGGGTGAGGGGGACAAGGACCTCAAACCCACGAAAGGCAGCCTAGCCTAGCAATTCCCTGCA 
GAGTTCAAACCCAGCAACTAGCTGTATGTATGACCTTGAGTGGATTTCTTGGCCTCCCTGAGTCTGTCTTCACCTATAAAATGAAA 
AT AATGATGGCAATTATCT CATTG C ATTGTGAGGGTTAG ACAC AGTGCT C CATATAAAGTGCT AAAACT ACCGG TTGG AGG CTCCC 
CGACTTCCTGCACCCGCCTCAGTATTTATTAAGCATCTACTACAACCCAGCAATATTCTTGATATAGCTGGGAACAAACCAGAGAA 

5 5 AAATCCCTGCTCAACATTTTTGTTGGGGGAAAAGAGGCAGAATAAATTGATACATGTAAAAATGAAACCTGTTTTTAACAGGAGAA 

TCCTGACAAGTGGCTTTCCTGGGAACAAGGGACCCTACTATCACATCCCAAACCATGACAGAGCAGAGTCCATCGCAGCTGGGAAA 
CCTGGGGCCTAGACAGTGACTCCCTGGGATGGGGGTCAATGGGCGTGAGACTTCAAAGTCCAGGGCCTCAGCCATCTGGGTGCTTA 
TCCTACCCATGCCCTAGACTCACTTTGCCATGAGCAAGTCACTTAGTTGTTCAGTTTTTGAGACATGTGTGAGGCACTGAGGATAC 
TGTAGTGAGCTGCCAGCTGCCTTCCTCCCTGGGCCTTTCTGTGTAGGGGAGGAGTCTAGGAAGTAAGTAAAATAACAGGAGATAGA 
60 GAAAAGCTATGAAGAAAATGAAACAGGATCACAGGGCAGAGCATGCCTTGGAAGAGGGGCAATCTTCGAGGGCCTCTCTTGGGGGG 

CTACATTAAAGTTGAGACGGGAAGGACGAGGACCTGGGCAGAGTCTTCCAAGAAGGCACAGTACACACAGCATGTTCTGCAGGGGG 
AAGAGCCTGGGCGGTTCTGTGAGGTGCCTGCATGGGTCAGCTCCTATCACTTAAAGACTGGTAGCTGCTGCAGCTGTTATATAACA 
TTATCCAGCATTCCTGATTATTTTAAAGACTAATCAAGAATTGTAAAAGCACTTTATGAAGTGAGTGAAAATGCAGAATACAAAAT 
TGTGCCTATACTGTGTTTTCACCACTGTTTAGATTCTATGCACATTGCCTTTAAGAGCTGGAAGGATGCGGGAAGGTCTGTCTAGT 
65 CAATTCTTGTGGAGTTGTTCTGTCACCCAGTTGGTATAGACAGTCACCCTTGTCCTGCAGAACCTCAGAGCTTGGTCGGAAGCGGA 

aggcagaggaagatgcggcactgcaagctaagaaaacccgtgtgtcagaccccatcagcacctcggagagctcggaagaggaggaa 

GAAGCAGAAGCCGAAACCGCCAAAGCCAGTAAGAGCCTTGCAGCTTTGGGAACAGGCTATGGAATATTGATTGTTCTAGGGTAGAG 

tctacctccagcttcttctcttatcactagaagacctaaaagaccctggggaggagattgggagggcaccacatatctttggcagt 

ATTTGAGCCCTTCCTCCGTGCCAGGCATTATATCTCCATGCTCTGGGGGTGCAAGGCCGAACCAAAACAACCAGATGGGCCCTTCC 
70 AGTCTCATTTGGTGTATGGGGCCCAGGAGCTGCCCTATTACAGGCTCCCAGGTGATTCTTATTAGCTGGAAAGAAGACACACGTTC 

AGAAGTACTGCTGGAGGGATTTCAGAAAGCAGCTAGCXjGACACATTTTCTGTGTGACCTGTGGGATGCTTTAGGAATTGCTGATCT 
TCATGTTCGTTTAGAATTGTACCCATTAGCACTGGAACGCTGTACTGGGCACTGGTTTTACACCGTTTGCAGGAGTAACTCAGTCA 
AAGCTTTTATAGCCCCTTCTTCTCCTAAGGTCCCAGGGCTCCTTGTACTTTCCCCAACAGCAGCCATAACTCTACAGAGGAATTGC 
TGTGTCTCCTTTGCATCGTATTATCTTCTTTTGCTTACATAGAAGACACATTTCTTAATACTTATTTTTTATTTTTCAAGACAAAG 
75 TCTTGCCATGTTGTCCAGGCTGGTCTTGAACTCCTGAGCTCAAGTGATCCTCCTGCCTTAGCCTCTTGAGTAGGTGGAATTCCATG 
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cacataccaccatgcccagcttcctgagtctgcttttaaagtgtttgagatcatactaggtatatattttattatttttttgagac 

GGGGTTTCACTCTTGTCACCCAGGCTGGAGCACAATGGCGTGATGTCAGCTCAGGGCAACCCCCGCCTCCTGGGTTCAAGTGATTC 

TCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCATGCACCACTACTGTCAGCTAATTTTGTGGGTTTTCTTTTTCTTTCTTT 

GGGCTGGGATTACAGGCATGAGCCACTGCGCCCTGGATATATATTATATATCGCTTAATTTTACATTATAAATGCAAAACGAGTTC 
actttgaactgtagaagagcatatagaagaaaacttaaaggttttttgttgtcctaccctgttccctatcattcctaagtgcatct 
CCTCATAGGTAACCTTTAAAACTTCCTCCTTTGCCTCTATATTCATTCAAACATGTATTCTTACATGCATATATACAGACCTGCAT 
GCTATTTGAAACACAAATGGTAAAATTTCTTACTGATTGGCTATTTGGTATTAATCAATTTTATAAGCTGTGATAATGGAGGTGTA 
ATTACATTTTTTTGTTTGTTTGTTTGGGGCTTTTTTTGATATGAGGTCTTGCCATGTTGCCTAGACTGGCCTTGAACTCCTGGCCT 
CAAGTGATCCTCCTGCCTCAGCCTCCGGGTATGTAATTTTATTTTTTTAAAAGTCTTCACTGGGTTGGGCATGGTGGCTCACACCC 
ACCGGTAATCCCAGCACTTTGGGAGGTCAAGGTAGAAGGATCACTTGAGCCCAGGAGTTGGAGACCCGCCTGGGCAACATGGCAAA 
ACCCTGTATCTACAAAAAATTTAAAATTTAGCCAGGCATGGTGGCGTGTGCTTGTAGTTTCAGCTGCCTAGGAGGCCTGAGGTGGG 
AGGATTACTTGAGCCCAGGAGGTCAAGGCTACAGTGAGCCATGACTGTGCCTGCACTCCAGCCTGGGCAACAGAGCAAGACTGTCT 
CAAAAAAAAAAAAAAAAGGAAGAAGAGTCCTCGTTGGCATCCTGGGCAACATAGTGAGACTCCGTCTCTGCAAAAAATAAGAAAAT 
TAGCTGGGCATGGTGGCATGCACTGGTGGTCCCAGCTACTCAGGAGGCTGAGATAGGAGAATCATGTGAGTCCAGGCATTGGAGGT 
TGCAGTGAGCTATGAATGTGCCACTGTACTCCAGCCTGGGCAGCAGAGCAAGACCCTGTCTCAAAAAAAATTTAAAAACGCATCCT 
CATTGAGAGAGAAACATGCTGAAGTATTTGTGGGCAACGTGGTAGGATCTATGGCATTTTCTTCAAAGTAATGCTTGATGGGGAAG 
GGTGAGTGAGATAATACATGAGATGAAAAGATTGGTCACAAGTTGTTAATGGTTGGAGCTGCCTGGTTCTTCCTTTCTATTTACTA 
CTTAAAAATTTTCCATAATTACAGAAAGAGAGAGATGGAGTGAAGTGCCAGGAAAAGAATTAGATCATGCCATTCATCTCAGCAAC 
ATTCTTCTTAACAAAAAGAAATCTGAGATTTAAGGAGACAATACCCTGGTATAAAAGCACTGAGAAGCTGGGTGCGGTGGCTCATG 
CCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACGAGGTCAGGAGATCAAGACCATCCTAGCTAACACGGTGAAACC 
CCGTCTCTATTAAAAATACAAAAAATTAGCCAGGCATGGTGGTGGACGTCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGA 
ATAGTGTGAACCCAGGAGGCGGAGCTTGCAGTGAGCCGAGATTGTGCCACTGCACTCCAGCCTGGGCGACAGAGCAGGACTCTGTC 
CCAGTAAATAAATAAGCACTGAGAATCAGTGAATATCGATATCTAACGGGGCCCAGGTGGCATGGTTCAGCCACCTCTCCACTAAG 
AAGCCATTTGAATTCCAGGCAACTTTCTCTGTGGACCTGAGGCTGGCTGCCTGCCTGACCACTGCCCCTTCTTGCCGAACAGCTTT 
CAGGGCTACAGTGTGGTGGCCTGTGTGAATGGTGCCCATTGCAGTGTGCAGTGCCCAGTAGGCAGCAAGAATGTGGGCCAGTCCTT 
TTCCCTCCAGGGGCCTCCACGTCTCATGCTGCGGGGGAGTTGGGAATCCATCAAGGATGCAGACACATAGCTTCATGTTACCATCC 
TCTTCTCTCTTGCTCCTGGTGGACCTGGCTGATGCATCACAGAGCTCATTCCTGCAAGTCTGGGCTCAGCCTCAGATCCTCATGCC 
AGCAC CAGGCAG CCAATAC CAATAG AATTGTT AGGTGAG ATG AAAC CTGTTTG CCATTC AT AG ATGAGAAAAG CTCAT CTGGCTC C 
TTTAGCAGATGTTTGTTTCTTGCAGCCCCAAGACTAGCATCTACCAACTCCTCAGTCCTGGGGGCGGACTTGCCATCAAGCATGAA 
AGAAAAAGCCAAGGTGAGTGGGACTGCCTTCCAAGCTATTGCCTATGGGATTTAAGGTGCCTGGTAGGGGACAGTCTTACATGTCA 
GAGAAGGATAGGGTTGTGAGTAATTGCCCCACCTGGATTCAGAGCTCAACCTGTGTCACCAGTTGTGGGATCTTAGTCCCTTCACC 
TCTCTGGGCCTCAGTTTACTTTTCTATAAAGATAAGGATGATGCCTGCTGCAGTGGGCCACTGGGCACATTCTACACCTGGGGTAG 
GCGATTTCTTTCCTCTTTCATGCCTGCGTTCACCCGTTCACTCAACAGATCTTGACTAATACCTGTTATGTTCCAGGCACTGTGCT 

AGGTGTGGAGG CAC CGT AGTG ATCAAG ACAT CTGTGGTTCTG AAACTCTAAAAGCATTTTCC AAACTGG AAACTGCTCAAAAAACA 

AGGTGTCATTTTCTAATAATCCAGAAAGCAGAGTTAGATACATACATGTATAAAGAATTGTGCCTCTGCGATTGCCTGGAGCATTA 
GCAACAATGTCTCAAAGTAATTATGAAGTAATGATAAGATCAACAACAAACTGCTACTTACCACTTAGTAAATAACTACCATGTCC 
CAAGAACTGGGATTCTGTTTTCTCAACACCTCTGGTGAGAGGAGGTGCTGTTTTTAACCTCACTTTAAAGATTGGGAAACAGATTG 
AAGGGGTAGTTTACCCAAACTCACACAGCTAAGAAGTGGTAAGATTGGGTTCAGATGCAAGTGGCCTGTGCTCTTAGTTCACCATG 
CCATACCAGATGTGTCTGTCACTCTTGTTCTCTGTAGGCAGAGACAGAGAAAGCTGGCAAGACTGGGAATTCCATGCCACACCCTG 
CCACTGGGAAGACGGTGGCCAACCTTCTTTCTGGGAAGTCTCCCAGGAAGTCAGCAGAGCCCTCAGCAAATACTACGTTGGTCTCA 
GAAACTGAGGAGGAGGGCAGCGTCCCGGCCTTTGGAGCTGCTGCCAAGCCTGGTAAGAAGTCCCCACCTCTAGGAACCTAGTCCCC 
AGAACTTGGG CTGGTGAGGC AGGC CTAGG CATTG CTTT AAGTTCTGGG ACATTTCTGG AATCAAAAGTTTGTCTCCAGG ACAG CCA 
GGTTCCTGCATCTTAGGACTTTTCTCATCACCTAGACGAGGGAGGGTCAGCTTACAGGGACCTGGCCTCAGGCTGAACAGCCCACC 
TGGTGGTTGGAGCATTTTCTGCTTTATGACTCCCTGGTGAGTTACAGGGACAACTGGCAGCTCAGAGACTAAACTGAAAGGCCTGA 
TTTGCCTCTGTTTCCTATGTAGAGTAGACATCTGTCTGGCCTGCATCAGTGGATATGATGGTGGATGGAGGTTCTGTAGACTGTCA 
GGTGCTGGTGCATATTTGTTGGGTCCCCTCACAGCCCTTCCCAGGGCCTCAGAGATGTGTGGGAACATAGGGATGGTGATGGTACC 
CACCTCAGAAGGGGGCTTCACAGCTCAGTGCATGTGAGGCACACGAGGGGTGAGCGCTCAGCACCTGGCTTTGATGAGCAGCTGGT 
TTGTGGGGAGGTGCTGGGGAGGGGCAGGTGAGGCTGGAAAGGGAGTCCCTCAGTCCCCTCCGTGTCCGATCCTCAGGGATGGTGTC 
AGCGGGCCAGGCCGACAGCTCCAGCGAGGACACCTCCAGCTCCAGTGATGAGACAGACGTGGAGGTAATTGCCACCCATCCCTAGG 
AGTTGCCCTCTCCCAGCCTCTAACCCTTCCAGGAACCTGTCTGGGGCTTCAGACACCAGTGGGCCCAGATGAGTTCAGCAACTGTG 
GTAGGGTGACCAGGAGCTGGAAAGGCTGCAGCCGGAGAGGGGCAGGGAGAGGAGTCTGGTGCTGCTTGCTGCACTCTGAGTGTGAG 
ATCAGCCCTGGGGGCAGGAGAGGGACACCCTCCTGCCTGTGAGACTAGACAAGCCTTCCTGGGAGAGGTGCCCTGGAGTAGGGCCT 
CAAAG CACAGTGGG CTTCACTGGGAAGGGATGTGG AGG AGGCAGGG CATT CCAG ACAGG AAATGGGGCAAGAAC AGGG CCC AG AGG 
CAACAGTGTGGCTGTCGTGGTCTGGCTAGGGCTGCGGCTGCTGAGAGGGTTCTGGGCCAACTGGTGAATGCCAGGCCTAGACACTT 
GGCTAGAGTTGGGCAGGACTCTTGGGTTTGTGAACTTTGACCTGGAAAAGGTCTCCACAGGTTACTTTTTATTGTGTACCTACTAA 
GTGGCAGACCTGGGGAATATAGTGATGAGCAGGACAGGCAGAGTTCCTGCTGCCATGGGGCAAGGGAGCGTCCCTCAGATATTTAA 
TTGGTGATGGCTGCTATGAAGTGGAAATGTAGAGGGCCACGCAGGGCAGGAACCTGACGTTGATGAGTAGGCGTAAGCAGAAGGAA 
TGG C ATGTGC AG AG AAGG CGG CAAAGAG AGTTTGG TGCTTTTAAAG AACATTG ATCTTTTTTT AAG ACAGT CT CACTG TGTC AC C C 
AAGCTGGAGTGCAGTAGCGCGATCTTGGCTAGCTGCAACTTCCACCTCCCGGGTTCAAGCGATTGTCGTGCCTCAGCCTCCCAAGT 
AGCTGGGATTACAGGTGCACGCCACCACGCCTGGCTAATTTTTGTATTTTTTGTGGAGACAGGGTTTCACCATGTTGGCCAGGCTA 
GTCTCGAACTCCTGACCTCAAGTGGTCCATGTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCGCCACGCCTGGCCA 
AAACCTTGATCTTTAAATGAG AGGG AG AAAC CAGG C ACGGTGG CTCGCACCTGTAAGTGC AG CACT CTGGG AGG CCAAGGC AGG AG 
GATCATTTGAGGCCAGAAGTTTGAACCCAGCCTGAGCAACATAGTGAAACCCTGTCTCTACAAGATGTTATTTTTTAAAAAAACAA 
ATAAATTATGGGGAAAGTGACACAAGATGAAGTCCTAGGTAGACAGGGGCCAGATCTTCTGTCTGACCTTGAGGACCACCATAAGG 
AATTTGGGTTTTATT CTAGG GGCTGTGAGAAGCCATGCCAGCAAGGAGAGATGGCCTGATTTGCATTTAATAAGATTGCTGGCTGC 
AG C CTGGGTTG GAGGGCAGTGCAG AAT AAAAG C AGTAAG ACCATGTAGGAGACTATTGG AGT AATACTG ATACTGG CAT AAGAGG C 
TGGGGGCTGGGAGACCAAGGTGTCCACAGTTGGAAAGATGTTTTCAAGGGAAAACCAGCACAAGTCAGGGATGAACTGATCTGGTG 
CCCAGGGAACTTCTCACTTTACTGTGCTGCCTGGCCCAGTAACCCTGTGAAGGTTGAAAGCTCACCCCCATCTACCCCAGGCCTTA 
CCAAGGGCTGCCCTCCACCTTCCGTCCTCACCCTTGCGCCCTAGATACCACCAGCTGTAAGGACATCCCTGGCTTCTGTCACCCCA 
GGCCTTGCCAAAGGGAAGAAGACCACTCCCAGCCCTCCATAAACACACAACCTCAATGGGCTGAGGCTGTGCAGAGCTCCAGTAGC 
AGACGCCCCAGAAACCCAGGGCCGCAAGGGGTCTGATGGATCTCAGAGGTAGAAGTAGGGCACTGACTGCCTGGGAAATGTCTGAA 
TTGTGGAAGTGTAGGAAAGAGCTCACAGAGGGAAGGAATTTGCCCAAGGTGTGGCAAGCCAGTGGCAGAGGTGGTGTTCACATCCT 
GAACTCCTGGCCCTCAGGAGGGCTGCTGTGATCAGATACTTGAGTTTAAGGGGCAGACAGGATGCGCTCTCCTGATTGAGATGCAA 
GCCCTTCTCTCAGGCCAAGCCCGGTGTGTGCCAGGTGGGAGATGAACGTAATGGTTTTGAGATCTGTTCCAAAGTCAGACAGTCCA 
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GGG TTC CAATGGGGCTCTGTCC CTTCATATTG ATCATGAGTGATTTT ACCTCTTTAAG CCTTGTGTACTTTTCTGGAAAATGG ATC 
T AAAG CTAAT AG C CG T C T CAG G G AG TT G CT TAAAAAT CCAG TG AC AT T AGG AAAG AG CTT TATC AA CTG CTG AAG C C C CT AAT AC A 
GAACCTTAGGGGGAAACAGTAATTATTATTCATTTTCTAATTCCATCCTCTTGTTCCAGGGGAAACCCTCAGTAAAACCAGCCCAG 
GrCAAAGCCTCATCAGTTTCTACTAAGGAGTCTCCAGCAAGAAAGGCGGCCCCAGCCCCTGGGAAGGTGGGGGATGTGACACCCCA 
GGTCAAAGGAGGGGCCCTGCCCCCAGCCAAGAGGGCCAAGAAGCCAGAAGAGGAGTCAGAGAGTAGTGAGGAGGGATCTGAAAGTG 
AGGAGGAGGCCCCTGCAGGGACACGAAGCCAGGTGAGGCCTGGAGGAGGGCTGCCCCTTGGAGGACCTGCGGGTCCCCCAGCAGCC 
TGAGCACTCTGCCATGAGCACCTCTGCCACTGGAGTTGGGGAGAGGGAGGACTATGGTGTGAAGTTGAAGAGCAAGAACAGCCTGC 
TTCCCACAGGGGAGTCTTGCACTCCACTTTGTCTGTGACCAACTTTACCTCAGTTTCTCTGCCTAGTAAATGGGCCGCTGTCCTCG 
TCCCAGCCAGTCCTGCTGTGAGGGACTTGAGAAGTTTTGATTGCCTAATCCTCTGACTTCTCAGGACAAACCAGACCCTGAGCAGG 
CAAACACTACGTTAGCTAAAGGGAATCCAGTTCCCTTCCCCATCTGCTGGGAGTGGGCAGGGCTGCAGCCCCAAGGCCCTGGGTGT 

ATCCCAAGGGCAAG ACAGGGGGG CTGG AAAG CAATGG AAGTCAGAGCAGGAAGGAGGAAGAG TGAGGG TCACCCACCCAG CCCC AG 

GCCTGGGCAGGACAAGGCGGGGGCATGCAGTAGATAAGCAGATCCCCTGCGTTAGCTGCTGGTAAATGGTAAAGAGGAAGTGGGGG 

ACATAGGAATGGCAACTTGAAGCAGAGTGCTCTGGGCTGGCCTTGGGAGAAGGCGTCTCAGTAAAGACCAGAAGGAGGAAGCACTC 

TTAGGAAGGTCATTCCAGGCAGGGGCTCAGCAAGTGTCAAGGCCCTGAGGTAGAAGTAGGACTACGAATTGTGACAAATTGTTGTT 

CCCACCCCATCTACAGGGAACTTCTACGCCTCGGCTGTCTATTTTGCAGTGTCTGGGGGCTACACAGTGTTGGATGGGCATCCACT 

TTGAGAAGGAACACAAATGTG AATTTTTTTTT TGAGACAG AGT CTTGCTCTGTTG CC C AAG CTGG AGTGCAGTAG CGGCAATCATA 

GCTCACTGCAGCCTCACTCCTGAGTAGCTAGGAATACAGGCACACACCACCACACCCAGCTTGTGTGTGTGTGTGTGTGTGTGTAT 

AGACAGGGTTTCACTGTGTTTCACAAGCTGTGGACTCAAGCAGTCCTCCCACCTTGGCCTCCCAAAGTGCCGTGATTACAGATATG 

AGCCACCGCACCTGGCCATAAATGTGAACTTTTATGTAAAATCTGCTTTCTCCATGTTGGCTCAAAAATTTAAAAAGGAGCTAGCC 

AAGCAAGACCTGTGTGGAGCAGCCTGCACTTTCTGCATGAGAAGCTTCTTAGAAGATCAGAGCTGCTGTTTTCTAGGGTTGTTGGC 

CCAGGGCTGAACACCCAGGGCCTTCCAGGGAAGACAGGGCCTGCAGCCACCCTGCCAAAGCCCCAAGACAGTGCAGAGCCCCACCG 

AGGAGTTAGTGAAGAGGGGGCCAGGTGTGCAAACCTTGCCCCATGAGGCTGAGGGTGGGCTTCCAGGGGTCCTGCTGCTGTCCATG 

TGCAGAAAGTCCAGTGAGGGCCTCCCTCAGTCCCTTCCCCACTTTCAGACTGCCTCTTCATTCCTTCCCTTCCCTGGGCCTTTGCA 

CACCCCCTCCCCACAGCCCAGTCTGATGATGCTCCCGATAAGCCAGTGCCTGTGCCTCCAGAGCTCTCTGGCCAGTGGGAGCCCAG 

CAGAGGACAGGCTCTAACTACCCAGTGTGCTGGGGCACCAGGGGGAACCATGTTAAGGAAGTGGTGTCTCTTAGGGAGCCAGAGAC 

AGAGGAGGCAGTGGCTAAGTGAAATGGAACAGGGGGCATGGAGGCTCCAGGAGTGAGAGTGTGTGAAGCTGATCGATTTTTGAGAA 

ACCAGGAGGCCAGTGTGGCCAAAGTATCAGTCAAGGTGGGGAGTGGGGAGGGAAGCAGGGGAGGTCTTAGGAGCCTCATTAAGGCC 

TCTGGACTTTATCCTAAAGGCATCACCAGAGAGTTTTCACAAGCAGGAGAGCAAGCTGCCCTTTCTTTTTCACCAGGTAAAGGCCT 

CTGAAAAAATTCTCCAGGTCAGAGCTGCCTCAGCCCCTGCCAAGGGGACCCCTGGGAAAGGGGCTACCCCAGCACCCCCTGGGAAG 

GCAGGGGCTGTAGCCTCCCAGACCAAGGCAGGGAAGCCAGAGGAGGACTCAGAGAGCAGCAGCGAGGAGTCATCTGACAGTGAGGA 

GGAGACGCCAGCTGCCAAGGCCCTGCTTCAGGTGAGGCCTGAGGAGGGAGACTCCATGCAGCCAGGCCCGTCCCCAGAAGGCCTTC 

TCAGGACTTGTTCTCCCACTCTGGGCCAGAGCCCCGGGCGTGCCTCAGACCCCAGCCCCTTACTCCCCTCTCACTGTGTGGCATCA 

TTTGCCCTATCTGGTCTTCTGTACGTGGTGTCCTGTGTCTCCTCACACGTCCATCCTCTGGGCTGTCTCCCCTTGTCTTGTTTCTC 

CAGGCGAAGGCCTCAGGAAAAACCTCTCAGGTCGGAGCTGCCTCAGCCCCTGCCAAGGAGTCCCCCAGGAAAGGAGCTGCCCCAGC 

GCCCCCTGGGAAGACAGGGCCTGCAGTTGCCAAGGCCCAGGCGGGGAAGCGGGAGGAGGACTCGCAGAGCAGCAGCGAGGAATCGG 

ACAGTGAGGAGGAGGCGCCTGCTCAGGTGAGGCAGAGGGGAGGGGTGGAGAGTAGCCCCATGCCTAAACCCCAGCACCTGCATGGG 

TGTGGCCACCTTTGCCACATCCAGCTCCTGTCTCCACACGTCCACCCTCTGGGCTCTCCCCTCArCCTGTTTCTCACTCCAGGCGA 

AGCCTTCAGGGAAGGCCCCCCAGGTCAGAGCCGCCTCGGCCCCTGCCAAGGAGTCCCCCAGGAAAGGGGCTGCCCCAGCACCTCCT 

AGGAAAACAGGGCCTGCAGCCGCCCAGGTCCAGGTGGGGAAGCAGGAGGAGGACTCAAGAAGCAGCAGCGAGGAGTCAGACAGTGA 

CAGAGAGGCACTGGCAGCCATGAATGCAGCTCAGGTGAGGCTGGAAGCCGCCCTGCATGGCCTGTGCCCTGCCTCAAAAGACCTCC 

TGTGGTTTTGACTTTTCCTCTCTGAACCTAGAGCCCTGTGCGGCTGGCTTCGTTTGCTCTCCTCCCCTCACTCACATTCTCCTTCT 

GGACTCCCTCCCTAATCTTGTCCTTTGTGTCTCCCAGGTGAAGCCCTTGGGGAAAAGCCCCCAGGTGAAACCTGCCTCTACCATGG 

GCATGGGGCCCTTGGGGAAAGGCGCCGGCCCAGTGCCACCCGGGAAGGTGGGGCCTGCAACCCCCTCAGCCCAGGTGGGGAAGTGG 

GAG GAGGACTCAG AG AG CAGTAG TG AGGAGTCAT C AG ACAG CAGTG ATGG AGAGG TGCCCACAGCTG TGGCCC CGG CTCAGGTG AG 

GCCCCTTCCTGTAAGGCTCTTTCTTTTTCCCCCCCACTCAGAGTGGAGCTGCCTGTGGCCTCCCAACCTCACACTGGGACTCTGTC 

TACAATCTTAGTTTCTTAATGTCTGCACACACCTACCCTGGGCTCCCTCTCCCGATCCTGTGTATCTCACTCCAGGAAAAGTCCTT 

GGGGAACATCCTCCAGGCCAAACCCACCTCCAGTCCTGCCAAGGGGCCCCCTCAGAAGGCAGGGCCTGTAGCCGTCCAGGTCAAGG 

CTG AAAAG CCCATGG ACAACTCGGAGAG CAGCG AGGAGT CATCGGACAGTGCGGAC AGTGAGGAGG CACCAG CAG CCATGACTGCA 

GCTCAGGTGAGGCCTGGGGAAGGAGGCTGCTACATGGCCTGATCTGCCACACCACAGTCAGCACCCCCGGGGAGCTGTGCTCCCTC 
AGGCAGAGCATGGGTTTTGGCTGGTGGGGCAGAACAGATGGGGGACTCTGAGTTCAGGAACCTTCTCCAGCCTTTCTTTGGTGTCC 
CCTCAGGCAAAACCAGCTCTGAAAATTCCTCAGACCAAGGCCTGCCCAAAGAAAACCAATACCACTGCATCTGCCAAGGTCGCCCC 
TGTGCGAGTGGGCACCCAAGCCCCCCGGAAAGCAGGAACTGCGACTTCTCCAGCAGGCTCATCCCCAGCTGTGGCTGGGGGCACCC 
AGAGACCAGCAGAGGATTCTTCAAGCAGTGAGGAATCAGATAGTGAGGAAGAGAAGACAGGTCTTGCAGTAACCGTGGGACAGGTG 
AGGCCTGTGTTTTCTGGGCGGGCCTCAGGGCCGCCCCTACGTGGTCCTTTGGACTCCTGGAGACACCTCTCTTCCCCTTGTCATCC 
CAGGCAAAGTCTGTGGGGAAAGGCCTCCAGGTGAAAGCAGCCTCAGTGCCTGTCAAGGGGTCCTTGGGGCAAGGGACTGCTCCAGT 
ACTCCCTGGGAAGACGGGGCCTACAGTCACCCAGGTGAAAGCTGAAAAGCAGGAAGACTCTGAGAGCAGTGAGGAGGAATCAGACA 
GTGAGGAAGCAGCTGCATCTCCAGCACAGGTGAGGCCTAGAAGGAGCAGGCCCATCCCACCCACACCTGTTCCTGAGCCAGGGCTG 
AGGATGGGCTTGACTGGGGGCTAGTGTTGCCTGCAGGTGTGCAGAAGCCTCAGAGGTAGCCTCAACACAGCTTCCTTCCCTATCTT 
TCACTCCATGTCTCCTCTGCCCATCAGAGCTCCAGGGTCTCTGTCTTGTTTGCCTTTTGAGGTCCTCCTGCTGATTGATTCCCTGT 
GGTTTTCACAAGCTCTGGAGTTCCCACCCTGCCAGGTGCTGCCCTTGTCTGGGGTTGCTGAGGCCCTGTTCCTCAGGGAAGTCCTG 
TCTCTGTGGAGCATGGACATGCTCCTGCAGTGTGGAGCGATGGGGTTGAGATAGAGGGTGTGAGCCTGGGCTGCGCAGCATGACAG 
GTG AG AG CAT CT AGGCCTTTTACAGGAGGTGGCAGCATCTG AGC CATGGG CTGAAAG AGTTGG CCAGGTGAAATGGG CAGGGAG AG 
TGTTCCAGGCAGAGGAAGCAGTCTGTGCGAGGCCAGGGAATGAGAGAGTGCCTGGCTTGGGTGCCTTGCCACAGGCGGCACATTGT 
GGTGGGATGGCTGGCAGTTGTTTAGAGCCAGACCGCCTGGGTTCAAGTTTCAGCTCCACAGCCTGGCAAGTGCTGTAAGCCCTCAG 
AGCCCTTACTCTCCTATAAACAGGAAATCAGCCCTCACAGGTTTGGGTGAGAATTTAGGTGAGATCTCACCTGCTACACCCAGCAA 
GGGAGCTGCACACAGCAAGTTGTCTCTGTCACCCTGACGATGGGCCAGGCTAATGTGGAACAGATCAGGAGTGAGGTCTCCAAGCC 
TGG AAG AG CTGAG AG AAGATGG CTC ACTCCCTG CACTCACCCAC CC ACTGTTTATTATTTTTAATTGTCGCT CTGTTTTTTTCTGT 

TGTGGGACCTCAGGGCTCTAGAATTCCTCCATTGAGGTTTTTAAGCTCTGCAGGGGCCCCTTCCAGAGCCGCCTCTACTCTTTCCC 

AAGCTGCAGGCACATTCCAGACCCAATGCCTTACAGAGTTTCATTATGCAGCTCACTTAAATATTTGTCTTCCCTTCTGAGCCTCC 

CACCTGTACCATGAGGTGGGTGTTTTATTTTTATTTTTTGAACCATGGGCTATTTTGAAGTAAGCCGTTTAATTTCCAAATATCTG 

ggattacccaggtttctttttgttgatttctaatttagtcacattgtggttggagaacatattttgtatgatttaaatcctttttt 

gtgtattgagacttgttaggtcaagtcagtcttgtgtcttgtttcttgtggaaaacatggctcccctctggaggatttacgtgctc 

tactgatgagcacctcggcctgagtcatacttggtccacactgtagggaatcttcttgaagtcctgattcttcacctcatttgacc 

tcatgtgtttgaggaatgctgggggatggggttgttttctgacactgaccagatgccatccctgagtgaggcaggggccttgagat 
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ttctccttctatttgttggaatccctgacaggccttttgggggttctctggatatcggttaaggctagattaagctgaagaaaacc 
ttaaacaacaagtatcttgttctgccgtggctgcttgagctccagctctgacctcagcattccatctagcctggaggaggaagaga 
catgtttctgaccttttatggcactcaacttacatcctatgagccagaatttaatgacattgccacctagctgaaagggagcctgg 
5 aaaacatctgttttaggtagtcttgtgcttagctaatgctaaggaaggcacgcacaatgagtttgagtgtttattatgttccagac 

atcatgttaaactctgaatctcctatttagtcttcatcataacccgtaggtgggccttattattatctccatttgatagaggactg 
aactgaggcccagtgagatcaagtgatgagctcaggttcacacgcctattgcatggaggagccagaatccagactcgggctccagc 
tccagagtctgtattcttggctagctgctttactcaatctcaccttctccctccttaattcccttttctccactcaggtgaaaacc 
tcagtaaagaaaacccaggccaaagccaacccagctgccgccagagcaccttcagcaaaagggacaatttcagcccctggaaaagt 
10 tgtcactgcagctgctcaagccaagcagaggtctccatccaaggcaagtggggccagaagccacaggaggtgtggagggttggggt 

agagaggaggaccagtcactgagcccagccaggagaaggtgcgtgcatgggcaggccacccacccagagttgtgccatagtgggga 
gtgggacctgaaaggaatcacttttgcctccaatactattatccccctgcaattcaggtgaagccaccagtgagaaacccccagaa 
cagtaccgtcttggcgaggggcccagcatctgtgccatctgtggggaaggccgtggctacagcagctcaggcccagacagggccag 
aggaggactcagggagcagtgaggaggagtcagacagtgaggaggaggcggagacgctggctcaggtgagggggagggaatggaga 
15 tcatcccctacatgggatgtaacacctttgccacatccagctcctgtcttctcacacgtccaccctccaggctctctcctctcatc 

ctgtttctccctccaggtgaagccttcagggaagacccaccagatcagagctgccttggctcctgccaaggagtcccccaggaaag 
gggctgccccaacacctcctgggaagacagggccttcggctgcccaggcagggaagcaggatgactcagggagcagcagcgaggaa 
tcagacagtgatggggaggcaccggcagctgtgacctctgcccaggtaagacttgccaggcctctgagccaccaacactcactcct 
cagaacgggggtatagggctgggcgtggtggctcacacctgtaatcctagcactttgggaggccgaggcagatgtatcacttgagg 

2 0 tcaggggttcaagaccagcctggccaacatggtgaaaccccgtctctactaaaaatataaaaattagctgggcatggtggcgggtg 

cctgtaatcccagctactcgggaggctgaggcaggagaatccctagaacctgggaggcggaggctgcagcaagccaagatcatgcc 
actgcactccagcctgggtgatgagagtgagactgtctcaaaaaaaaaaaaaaagaaaaaaaagaaaagtgaaaaaccagggttta 
gggccaggtaaggaaaagaaaggaaggccaggttaaggcttaaggctccagctccaccatgccctcctccgtctgctgtcatccac 
atctccttaggtaaaacctgctactaaaaccccccaaacgaagacttccgtagctaaaagtgtcctgggtctatatctaggtcgag 
25 gtctccaccagctctataagctaggccagtatttcccaccaaggcatatgagaccaagaatctacatgttagttattgtgcatacg 

ttaacgttatacaaaatgactctccctgtcagagtcccagggaagcttggagtgtggcacaggtccccctgaggtcctggagagat 
ggaggaagtctcatcctgcaccttggcccggagcctcacataggcaggcgcatcttctcaggcagggcttgtctagcttagtgcaa 
agcctggaccctggagagtggggagaaagaaaatctgaacaattccctctgtctgcttgcagaagatagcagggcttgctacatcc 
tacagaagtgtaggatgacaaactccagcactgccaaggcacaggtgtgtgatggaaatgactgatgcaggcctggcaggaatgat 
30 agatgtcggccgggtgcggtggctcaagcctgtaatcccagcactttgggaggccaaggcgggcggatcatgaggtcaggagttcg 

agaccagcctggccaacatggtgaaaccctgtctctactaaaaaaatacaaaaattagccaggcgtgatggcaggcgtctgtagtc 
ccagctactcgggaggctgaggcaggagaatcgcttgaacccgggaagcagaggttgcagtgagccaagatcatgccattgctttg 
cactccagtctgggcaacagagtgagactctgtcacaaaaataaaaaaaagagatgataaatgtcaggagagatggtagatagtgg 
tagcaagtagggcagaccggagagcccttgccccatccagaggggcagttcttatcagcttcagccagtcatgactgtggagatgg 

3 5 accttctgtgtggccaggtcttccatttcttaagggaagctggaagtccctgtgccaggccaagctccataacctcttagatttgt 

tttcttcatgagtaaaacaagcactgagatgaatgctccctagccctaacctctgcctttgatacaccaaaccaacaattactggg 

ggtgaaagacattggccccaccctcaaggagctcacagtctgtggggcaagacaggtgaccggattatcgcagactatgctagtgg 

tgctgacagctgaaagagcaggtctctgagaggccagaaaaggaggagatgattgagctgaacctgaaggatgaccaggcacaaaa 

gtggagaaggcccctcagtgtgtgcagaggggctgggcatgaaggcacatggtcactgaaggcagctgtcctgcaggccgtaggcc 

4 0 ctcccaggtgcttgttactggtagatttatggaggacctaaatgccagactaagacataggccccggccatattttgggctgtgta 

GTTTT T T T GTTT T T AAG T T TTC AATGA GTT C T TAG TC AGAA TG G C C T AA TCTGT A G GAGAAA GCCCC AT T CAAAAGAG C T T AAA T A 
aggggattgactgtcttaaagtgcacaaagtcccaggttccagctgctgaaaagctggttcctttagctgagcgtcagtggtaacc 
agatttcttcatctctgcactccactagctttatggtcatagcagggctgcagcatctcctaaagtgctgggggcaggccaggcac 
ggtggctcacacctgtaatcccagcactttgggaggctgagacaggcggatcacttgaggtcaggagttcaagaccagcctggcca 
4 5 acatggcgaaaccccatctctactaaaaatacaaaaactagctgggcctggtggcaccagcctataatcccagttgaggcaagaga 

atcacttgaacctgtgg aggaggaggttgcag cctggg caacagagtgag cagagcaagactc catctcaaaaaaaaaag agatta 
gggggtagacttaaggctactcagacctcaggctggacgttctaccgccttagccatagacaagaggccggtagttcccatgactg 
gctgggaggagggcccaccctccctgaagcatgtggtaggggccactgaacagagtgagggttctattagcaaggaacagatgggg 
gcatggctgttaggaggcagcctgcagtgtgcattgtagttgccccatttaaaaattggaaatgacatgtacaaatcttccagctt 
50 ctcttgataaattggaagctcaggcagcctgggtcctacttttttggctaggctgagtagggaaaaggggggcccccattccaata 

gggaccactgagctgccatcaccaccagcatttccacccagatctctgagtcctcctctgactgcagtgcttgctcatccttccag 
cccccatcatcacacctgccccaacaggaggggatggtagccagtggaacacttctaggtggctcctgcttttggctgggggtgtt 
acaaccggaggtgagctgtgctgggaccactggcttgtgcctgcaaccttgtcccaggctgctgtcacctcttgtcgagacattgg 
gccaacagccctgcagccctcaggttttagctgcatcggagtcataaatccctttcatgttcggagtcagctctggaaggagctag 
55 cagggtggaagcatgtttccagtggctgtggggcaggtcaggccagcaggtatccctgtgcatgtgcaggaaggggccacgctgcc 

tcccctggaaaccagagtgcctgagggtcattgcctactggctgtttccccctcagcaaatgccccactccccgaccacgtgctta 
tccaggtcttgtcccctcagaaggacagtaactccaaacctgccagaagcaagaccctggccccagcacccccagagaggaacacg 
gaggggtcctcggagagcagtgaggaagagctgccactgacccaggtgcgccatgccttctctctgcagatgctgcaggatcagag 
ctgggctggcaggccttgcaggagagggcagatcttgcccatagggaaaatctcgccatatttaaacagcacctcacagcttccag 

60 AGCTCTTTCCTCTArrGTGACATTCATCTGAGCCCTGTGAGGCAGGCAGCAGTACACAGTTAAACATACAGGCTTCAGAGCCAGGT 

ggtgttggggcgaagcccagctcttccacccaacagccccatggtcctgggcagatgccttttcccctgtgtgaggctcaatgttt 
cagccataaaatggggacagtactggcacctctctcctgcctctgtgcactggtgccagcacacaaggtacttgccacagtcccct 
gcctaagaaagggtgcctgttaactgtgagaagggcagggagtgttgccccatttgacagattgggaatcaagccttagagttgaa 
gcagtttccccaaattctcatgattcataagaggctgaggaaaggtccaaacgctggtcccctggctccctgtatctctctgtttt 
65 ctgtttaggaccaggagtcttcttgaatcccatgagctctgcccaggaccctctctcaagcacctgtggcataccttcatgtgctc 

cactgcacccagagcttaagccacagtcctgctcaggctacacctccaagggtgggaccaggcccaccttatcttcctgtactcca 
gaggcccaagtcagccatgctggtgtggtccaagcttctgtgtgaaccctggcccttccatcagacagcattaccctttgtcctcc 
tctagccccaagctcccagaagcttctgccaggcacctcagagcaccagctcccctgtcccagggcctaaccacagatcctggagt 

TCTGCAACCT C CAG ACCAG AG CGGT CTCATG AACCACCT CCCCTTG AATATCACAT ACCACATTGTT ATCAATT CATCAG T AAGG T 

70 cagatgctgtttgcacacctccagcaatagggtgctcactgcctctcactttccaatggcacagattacaaaagtaaagaacaacc 

accaccaacatcggtaactccctgtattctcatttttctgtttaatctccacaacagccctatgagggtggctccctttgttgttt 
gcattttaaggaactgggagtgaggctcagagaagttgagggacctgtcccagcatcacatggctgatgacaagtggacagacctg 
gtgtttgagcacaggccattcacattctgacccgttgcctggtgctgccccgacactctcctctcctgggcttgggcattgccctc 
tggctctgtgtggagcctttacgaggccacctgcctctctgagggatctaaacaactgggagggaggggaccgctccccctttctc 
7 5 tgtgggggtggactaacacaattaaaatgaacatcctgcttaaactgaaccatttaattggtatgttagtcctgaagattctggag 
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tctctatttaaaaagcagaaaaga agtca gcggtttgtacattcccccaggaggatgcggggaagacgggcatagcccggggaagc 

tgcagcctcttcctgattgagagatttttagttcctaatccccagctcactaattatgattattttcattattgtacatttattga 

gcacctctctattgacaagtttcagtctgattttattagcccatcagtggggaaagggattgaggccagggtggtgggcagagtcc 

caggctgggaggcagggatagataccttggctccattcctagacccctcactgtgcctccgccctgttgtgcagagtagacctcag 

gccagagtctgtgctggggtcaggacagcttccagatttaaaaacaagtaggtgatacatatgttaaataacttaatttagctatt 

ccacaatgtatatgtgtatcaaaacatcatgttatataccacaaatatatgcagtttcacttgtcggtaatattttttaaggccaa 

cttcttctattagtttgtcaaagacgtaggccctgctctcaaagttttaggttgaatcaaagaaaaaggaaacctgtaagaaacta 

aattctggtgttacattgaggcctagcataattggttctagaaggagctccagtctggtgcctggagaactaacttctaatcctgg 

ctctggcaccagtttgctggttgccctgggtgaggccacttgccttctctgagcctcattcatctcaatctctgggatgagacttc 

ctgggttggtggggtggaccttgaggctccaggccacatccccagagagtagaatttctcagtcccctggagtggggctggcctag 

atctgttaagcagcctcaggcaattctgagagaggttcttggagtgtttgttgcctttgtggtcatgtcccttgccagggtccgca 

GCCTAGGCCATCAGCCCCCTCrCCCCACTCTGTGACTTGCTGGAATGAAGGCACAGTTAGAATGAGCTCAGCTTTGACAGGATGGG 

gtgagcactgtccagaaagcccctaggtttggttctgcaggcatcagacctacaggtaggaggggtatcccggggttccctctggg 

tccttactgcccagcacctatagggaggtacaaccaaatgttcaggccagtgctggttttgctgcttcactcccatcagttttttt 

tctaactgaccccagaactacattcctgtgtatactgtgctttccagtttccacagtgcattggaacccctccagtgaatgagccc 

aggctgggataactactagccgtttcattaaacgggaaactgaggatcagaaagttgaggggcttgaccacacagtgaagtcatga 

gagaggcgtaatgagaagcaggtcttctcctataccctgggcaagcttcactgcccacctttatgaactctacaggctaatgcccc 

gccccaaccccccacagccaagccccctgcaccacctccctcctatggcccagaggcccagtggggtggcgtgggcaggtggaact 

aacaggaggcttttgctgctgagctgcttttaacatcccaagacgctattgtttgcctcagtgggttcgttgcttctcttcgtccc 

cgacaatctgttcctgtcttcacatatatatagatcccccctccctcaactgtaagccttctcccactttccatccttctcttttt 

tatatcgtgggaaggaaggctctggaagtggcagatcggagcagccgcgggggaggctatttggcaggggtaggaaaggcctaagc 

ccagagaagcttccaccctcaggcaggcacctttctgttttactttttactttatgcctctccacagcaccttagcaccctgagga 

gccaggtgtgctaagtcaggctcagggggtaaacaggatggtgaaacagagaccagtctggacctgattccactcctctcttagcc 

tcaggcagctccctcttcctgccctccagctcttcactggccagagagggagcagagctcaaaccagatctgacatttggggaatg 

gaaagtagacctgaccagctccctggctcacaaccatgtgtgttctcgttagctggaggttcaggaaggaaatgggcctggagatg 

ccctcgtgtgcggtgaacatgttcagggatggtgcagttcaaaaccagactggcctgcagaataccagggagctgctgttgcttgt 

ttgctttttcttttattgtttccttggaaaatttaaagcatacccaaagatagataatgtaaagaacccccacgtaccatccccag 

cctcaacagttaggaactcctgagcaggctcgtttcacgcaaaccctccactcagttccccaacgcccctggattactttgcagcc 

agtctcagacatgtcagctcatccaccaggatttcagtatgcagctctcagttataaggacctttttaagcacaactacgatacag 

tgtcacacctaataagttgatctacccagtcagtgtccctatttccctgattgtctcatagagttcagttaaaggccacgtacggc 

attgagttattaatcctctaagtcttaatctgttggttctcacccactcacccaacccttgtttctcttgtgcatttttttgttga 

agaaactgaattggtatagctggggagtttcatcctgggccatgtatcaggagggctgcatcagaacctctggggttggggcaacj 

agactgtaaatacctccccaggtgaattgcatattccaaccaggcagccttggaaaactgcttagaccactccctgcattcagcaa 

gtaactgtctctgaagccagccggggaaagaaggcagaattggacattctggccgtggctttgcttccagtagggacagcagcctt 

gggtcgctccctttccctctgggcttgtggttttcccactttgtataagggagctgatcctgctgaatgtagggcttcactgtgag 

ggtcaggtgggctctgggagttgtgaagtgctgtgctgggtcttagcagatgtgtggggtgggagggggcaccctgggcagctgga 

atggcttctgtgcccagctgcccctgagctcagtggaccctttgccttgtaaaacactccctaaccccatcacctcctttccctgg 

ccaagcctttaatcactgggggggtgttttgtttttgtttttcaaggtgattaaaccccctctgatttttgtcgaccctaatcgta 

GTCCAGCTGGCCCAGCTGCTACACCCGCACAAGCCCAGGCTGCAAGCACCCCGAGGAAGGCCCGAGCCTCGGAGAGCACAGCCAGG 
AGCTCCTCCTCCGAGAGCGAGGATGAGGACGTGATCCCCGCTACACAGTGCTTGACTCCTGGTGAGCGCAGCCCTTATGCAGTGGT 
GGGAGGGGCTGCCAGCACTGCCCCACATTGAGGCCCAGAAGGGACAGGACACTGGCTGAGTCACATAGCAAGGTGTTGGTCGGGAG 
GGGCTTGGGGTCAGGTCTCTGGGCCCTGCATTAGCCATTCTGATTAGGGCCTGGCTCAGACCTGCAGTTCTGGGGGAATAGTTGCC 
AGAGCTTTTTTGTGGCAGCCCCAGTCATGGAGCCCAGACCAGTGGCTAGAAGCTGCAGGGACCAGGTTCCTACATAGTCTAAGAAA 
GAATTCTGTATCAGTTGACTGCCTGTGGAACAAGTGGTCAGGGTGGTAGTGAGCTTCCCGTCCTTGGTGGCATGTAAAGTAGGTTA 
GGCAATCCCTAAGCCAGAGACATCACAGGGATAGATTTCATCTATCAGAGAGACAGGACCAATCTGAGGTTTCTTTGACTTCTGAG 
AATCTGTGATTCTAC CAAT GAC AACAGGAAAAGGGTTAATGTTACT ATTACAGTT ATTGT AAC AGTTT TACAAGCAATAATACCTG 
ATCCTGATAGGACAATTTAAAAATGCAGACGGGTGCAGTGGCTCACGCCTATAATCCTAGCTCTTTGGGAGGCTGAGGCAGGCAGA 
TCACCTGAGATCAGGAGTTCAAGACCAGCCTGGGTAACATGGCGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCTGGCGG 
GCGCCTGTAATCCCAGGTACTTGAGAGGGTAAGCCACGAGAATCGCTTGAACCCAGGAGGCAGAAGTTGCAGTGATCTGAGATGTG 
CCACAGCACTCCAGCCTGGGCGACAGTGAGACTGTCTCAAAAAAACAGAAAGCAGGCAAAATAGAGATTACTGCTGGGCATGGTGG 
TTCGCACCTGTAATCCCAGCACTTTAGAAGGCCAAGGTAGGAAGATCGCTTGAGCCCAGGAGTTCAAGACCAGCCTGGGCAACATA 
GTGAGAGCCCTATCTCTACCTATCTACCTACCTACATACATATGTACATATACATATACTTATACATATATGTGTGTATGTGTGTG 
TATATTTTTTTAATAAAAATACAGATTAGCACATAAGAAACTATATCACCTGTAATTCTGCCCCAAATAATTACTGTTAACATTTG 
ACAAATGCTAACTTTATAAAAACCTAAAATATACGTGTGTTTTTAAAGCAAGACCATACTGTATCTAATGTTCAGTAACCTTCACT 
GGATATTTTATGACATCGGGTTTTTTTCATCTTTACATATTTGCAGCACAATTCCTAATGGCTACAGAGAAATCCCTTGGGTGGAC 
ATGCTACAGTGTGTGTAGCCAGCACCATGTTGGAGGAAGCAGAGGGTTTTGTTTCAGGGTGGAGGGGTGAGGGAGTTGGCTGTTAT 
AAACAGTGCTTTGAAGAACATGCATGTAACCAGGCCTCTGCAGATAACCACGGGGACTCTTAGGAGAGACGATTTTAACTGCAAGG 
AGAGTCGTTTGGTGCCGGTGCTCTGGCCCATTGCTCAGGAGTGGCAGCCCGACCAGTTGGGAGGGGAGGGGATGAGGAAGCCTGGG 
GTCACCCCCAGAGCAGCCATTTGAGCTCCCTGAGCCTTGTCAAATGACATAATGACATCTCCTGCCTGGGAGGCTTGGAGAGGGAA 
GTAAACAAGCTTCTACCTCTGTAAGCCCTGAGCACAGCTCTAGATCACCAGCACAGGCCGGTAAATTGGGTTATTGCCGCTGCTGA 
GGAGGCGATGGGGCTTTTGTGCCCTGATGTGCCCCCATCTCGCTCCATTTCAGGCATCAGAACCAATGTGGTGACCATGCCCACTG 
CCCACCCAAGAATAGCCCCCAAAGCCAGCATGGCTGGGGCCAGCAGCAGCAAGGAGTCCAGTCGGATATCAGATGGCAAGAAACAG 
GAGGGACCAGCCACTCAGGTACCTGGTGGGCAAGGGAGGGTAATGCAGGCCAGTGGGGTGGGGCCCTACTTCCATACTTACCCACA 
TGTGCTGATGGGATGGCCTGCAATTGCTGTCACGCCCACACTCCAGAGGTCGTGGCCTCACAGCCAGAGGCTTTCTGGCCTCCTAG 
CTACAACCCCCCAAATCACCTTTGAGTTATGAGGAAGAGTAATCTGGGGACACAGCCTCCTGGCCAAGCAAGCCCTGCAGCACTCG 

agtccctcatgagattttccagcgtagtggggcttttgattttttttcttccagttttgaaatgccatgaacaaaagttgcccttt 

TTTGGTGTTTGTAATAGTGACTTCAGCATTCTTCCAAGCCTTTACCATCTTCAGTGCATTTTTATTTGGTCCTTGCCTGAATCTAA 

AAGCTGGGCATTTTAGGGTTAATGGCTGGTGCATTGTTTAGATCATAAAACTTAGCACACATCCCCACCCCAAGGGCTGCGATGTG 

ACCAGCATTCAGCAAGGCCGGAACCCGGGTCTTCTGAGACCCAGTTCATTGCTCTTTGGGCCATATCAGTCTGGTTTCCCATCCCA 

CTGAGAGGATGAAGTCCATGACACACTCTGACCTCTCTTCCTGAGGGGTGGGCTAAGGGGGTGTTGGGGGGCGGTGGGGCTGGTGT 

GCCACCCACTCCCTGGGCTCATCACAAGCTCCAGGTCAAAAACTTCTGGGAACATGGGTGTCGGATGGGAAGTCAGGCTGTGGTCA 

CTGCATCCATGAGCATCGGTTCCTGCCAGGCCCTAGGGATACTGCAGGAACCAAGACAGGGACAAGGAATTCCCAGGCCAGTCAGG 

GAGTGGTGAGGGGCAGCGATTAAACAAGGAAACCCACATATAAATAAAAAGTATTCACCAGCTGGTAGGAGAGGAAACAATAAAAA 

CTAGAGAATAGTGGGGTGACCTGCTATATGAAGGCCTCCTGAGACAGCGATGCTTAAGCAGAAAAAGCAGCCAGTCACAGGATGAG 

CTGGGCCACCCTCCAGGCAGGGAAACTGCAGGTACCAGGTCTTCGGGGGAAGCGCTTGGGAATGAGGGAAACTGAGAGGTGGGGAC 
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AGCTGGATGAGGAGCTGGGGGAGAGGAGATGAGCCAGGCCGTGGCAAGAGCCACGCCACATTTGAAGGCTCTCAGCAAGGGGTCAT 

gcccaatttccatgcccaccactctccctgactgctagtggttataagaagtagagatgggggtccaccaggttggagattatccc 
cagtgaaggtgcagattgagtagtggggcctaagctgcttccctgccctgggctgggaactgtcccttgctccttgagaacaatgt 
gattcgctcataacctgaagcctgccaccagttttgcccctttgactgcccctcagtccctgctccagccctcaccccagccagac 
5 agcatctgaccagggtgtggcacagctggcatcccaaggacttgtgagtctgagggctacctcttgccacccacaggtgtcaaaga 

agaacccagcttccctcccactgacccaggctgccctgaaggtcctcgcccagaaagccagtgaggctcagcctcctgttgccagg 
acccagccttcaagtggggtgagcttggggagccaggggaagcaagcccacggagcgtagaaggtgcaggcgtggccctgcattgc 
ggcaccagcactcatctgccccatgacctctgcacttggtttgcctccctcggcctcagtggcctaatctgtaagaaggaattaca 

GTACCnTCGTAGTTGGAAGGATCAAATGAGGCTGCATGTGTGCCCCATCTAACACAGTTCCTGGCCCTACTGAAGTGTTCAGGAA 

1 o ggaccaggtcttacttgccctaatttttccttccattccttctcctttcaccgaattaggttgacagtgctgtgggaacactccct 

GCAACAAGTCCCCAGAGCACCTCCGTCCAGGCCAAAGGGACCAACAAGCTCAGAAAACCTAAGCTTCCTGAGGTCCAGCAGGCCAC 

CAAAGCCCCTGAGAGCTCAGATGACAGTGAGGACAGCAGCGACAGTTCTTCAGGGAGTGAGGAAGATGGTGAAGGGCCCCAGGGGG 

ccaagtcagcccacacgctgggtgagggtgccaggggaaaggcaagggtgggccaggaagagggtgttgtgtggcctggtggagcc 

ATAGCTCTGGCCTCAGCTCCATATCTCAGACTCATTCTGCACCTGTGGCTGAGCCTGGGCCTCAGTTTCCCCACCTGTACAACTTC 
15 ATGAGGAAGTCAATCCAAATGATTTCAGAGACCTGACTTTGCTGTTTGACCACTCTCAGCTTTTTGGTATCAGACTCCCrrCACTG 

GCTCCCAAAAACTCCAGGGCCATGTTTCTGGAACAGTGGAAAGCAGGGAAATAGAAATGGGGCCTCAGGAATTAGAAATAAGGCTT 
TGGCATTCAAATGTCGCACCTAGCATGCTGTGACTAGCGATAAGTGTGCAAGGAGTGTTGAAGCAGTAGGAAGACTTGTGGTGAGG 
CGGGGCAGGGGATGGGGGTGAGGGACCTGCAGAGAGACCAGGGCCTTCCTGAAGGGCTCTGCCCTTCCCGGCTGGCAGGGGCCACC 
TGGGGCTACCAACAGGATACTGTGCTTCTCCAGTAGGTCCCACCCCCTCCAGGACAGAGACCCTGGTGGAGGAGACCGCAGCAGAG 
20 TCCAGCGAGGATGATGTGGTGGCGCCATCCCAGGTAACTGCAAGGGAGAGGACTGGCAGCCCATAGGCCTTAGGGTGGAGCCCCAG 

GCCAGGCTCCTGTCTACCCGATCCCTCAGGTCAGGGGTCTGGGTCCCCTCTCTTCACAGAGGCCTTGGGCAAGGTCCTGTCTGCAA 
GGCACCACGTGTGGCCCAGCCAGCAGACCACAGCCAGGCTGCCTCCGTCCCCTCATAGAGCCCTGAGTAGCTGACCCTTGGGGTCT 
GTAGAAGGGATTGACCTTGATTCTGGGTGATGTCCGGACAAAAACATTCTTTAGCAGATTTATTTTAAGGTTACTATCTGTATGTG 
GCAAAAGCTAGTAATTTTCCATTTGTATTAATAAGAAATTTCCTTTTTAAATGTGCCTGTCTAGAAAGTGTATTAATTAAAATAGT 
25 TCAGGAGGCACACGCCAAGGGCTGAAGTGCTGCTCTGTGCCTTGTTGTCCACCCACTCTGCACTGATAGGGCAGGGTGATCCTAGA 

GGCCCCAGGCTGCTTTCCTCACAGCAGGCCATGACTCGGGCTGGGTTATGGCAGTGGGGTGGGGTGGTGGCAGCCTCTTTCACAAT 
GGGCTTCTTCAGTCTCTCCTCTCAGGTTATATGACCCCTGGACTAACCCCAGCCAATTCCCAGGCCTCAAAAGCCACTCCCAAGCT 
AGACTCCAGCCCCTCAGTTTCCTCTACTCTGGCCGCCAAAGATGACCCAGATGGCAAGCAGGAGGCAAAGCCCCAACAGGCAGCAG 
GCATGTTGTCCCCTAAAACAGGTAAGTTAAGGTCTGCAGGAGGGACATAGCAGGACACAGAGGGACAGGGCAGTGGGCCCCTTCTT 
3 0 GCCCTCCTGTAGCAACAGTCCTCCCAACATGGTCCTGTCTGCCCCCAGAGCCTCTCCAAGTGAGACCTTGTGGCCTTGCATTGGAC 

CTGAAGATGCTCATCAAAGTGCAGGTGGGGCCAGGTGCAGTGGCTCATGCCCATAATCCCAGCACTTTGGGAGGCCGAGGTGGGCA 
GATTGCTCAAGCCCAGGAGTTCAAGGCCAGCCTGGGCAACACAGAGAGACCCCATCTCTAAAATTTATTTTAATTAGCCGGTGTGA 
TGGTGCACGCTTGTAGTCCCAATTACTTGAGAGGCCAAGGCAGAAGAATGACTTGAAGCCAGGAGGTTGAGGCTATAGTGAGCCAT 
GATCATGCCACTACACTCCAGCCAGGGTGGTACAGTGAGACCCTGTCTCAAAAAAAAAGTACAGGTGGGCCCCACGCCCAGGTGTC 

3 5 TGGCTCCCATGGCCCTGGACAGCCTGGAAGTGGGGGTGTATCCAGCCCTGGGTGGTGCTGATGCACCTGGTAGGATAGCCCTTGCC 

TCAGAGGAAGCTGCGTCTTTrGGCTTGTGGAGCAAGTGTTGGCTCTCTCCAACCATCACCATCAACTTTTCTTCCCTGTAAATAGG 

CTCACGGTGTGGGCCTTGGGCCTCAGAGGATAGCTTAGACAATAGGCTGACAGTCACGTTTGGAGGACACTCAGCACATGCAGGAG 

ACCCCAGGCAGTAGACTGGCCCCAGGCTGTTCTGACTCATTGTAAAGCCTTGGAAATCCCCTGGCCACTCTGGACCTCTGTGTCTT 

AACCATACAAAACAGCAGTTGATGTATCCAGTCTGTGTCAAGGCATGGCACATGTAGAAAATAGTCACATTGTATTTGGAGGGCAG 

4 0 ACTGGATTATTCAATTCACCTAACCTGGGGCATCCACACTCCCTGACCCTACTGGAGCTAAGGGTCAAATATGTACCAGCTGGGCA 

CACTTGGGACAGCTCCAGGGCTTCCCCAGCCTTGGTGTTCTGGGTGTTTGCAGATAAGCAGCAGAAAAGTGGGCCTGGCGCAGTGG 
CTCGTGCCTATAATCCCAGCACTTTGGGAGGCCAGGGCGAGTGGCTCACTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATG 
GTGAAACCTTGTCTCTACTAAAAATACAAAAAACTAGCCAGCATGATGGCAGGCGCCTGTACTCCCAGCAACTCAGGAGGCTGAGG 
CAGGAGAATCGCTTGAACCTGGGAGGTAGAGGTTGCAGTGAGCCGAGATTGCACCACCGCACTCCAGCCTGGGCAACAGAGCAAAA 
45 CTCTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAGGCAGCAGCAGAAACGTAGGCTCTGGGGAGAGAGGTTTCCX3GGGCTAACTGCC 

CTCCCCAGCTTCCCTCTCCATTGGCTCCTGCCATCTTGAAGAATCCCCAGAGGATGGAATTGGGCCTCCAGCCGTCCCGGGGGCCC 
CTCTGCCTAACCTGGCCTGCCCTGCCCAGTCCACCTCCCCCAGCCCACCGCAGCTCTAGAGCCAAAAGTCGCCAGAAATCCTGGTT 
GGGGCTGAGGGGCCAAGCTCACTGCATGCTGCAGGGGGCAGCCCTAGCCTCAGTGTGACATGAGTACCACATAGAGTGTGACATGG 
AGTATCCACCTGGGCCTTCCTCCAGGCAAACACCTCCAGGACCAAACCACCAAGCCACCTTTCAGAGCCCAGCATGCAGGAGTGTT 
50 GTGCCCATGAGACCCAGAATGGGGCAGAGACCTCCAAGTCACTTGGAAGTTAGAGCCGGTGAGGAGACCCAGTCATGGGGCTTTCA 

GCTGCAGCTTGCCCCAGGCTGGGTCGGAAGAGGAATTGCTGCTCACTTTCTTCCCCAACATTCTCTGTGAGAGGCGGTGCGACAAG 
GAGACATTTTAGAGGGGGCTGTGGAAGGTTTTTTTTTTTTTACACGTGTAGTCAGCACACAATTATCAAAGGCAAGCAGAGGCGTG 
GAAAATTCTAAACAAAGGCTGCACCAGAAGTCTCTCTGGCAGGCAGTAAACCTGCTTAGTCAGCCACCACGTGTATATACACTGCA 
CCCAGAGCTCCCCACCTTGCCTGGACCCCCTGACCAGGAAGGGCCGAGTGTGGGTAATCATCAGTTGAATGTCTGCATGGCCCCCA 
55 CTTTTATTATAAATCTACAATGTATCATAGGAAGCCTTACTGTTCATCCACCCCTCACGTTATAGACAGGGAAACCAAGGCCCTGG 

gaggagatgggtcctggccagaatcacactgaaagtgggtgggaaagtcagacctagaacccaggtctccttcctcccagctccag 

ACTCCATCTCCCTCCTTTCTGAATTTTCATTCCATTGATAGATTTCAGGCCCTTTCATTAACATTCTGGAGTCATTTTCTGTCCCC 
CACCCTAACTGGAGTTTTTAGTATAAAGAGACAGGGAAAAGCTGTAAGTTAGAAATGAAGTCAGGGTGTGAAATTGGTGGAAAGGT 
GTGAGCTTAGGAGACCAGCTGGGGCAGAGTGACCGCCAAGCCTTGCTCTCCCCATCTGTGCCATTGTAAGAAAAGATGGAGTCACT 
60 CCCTGCACCCTCTTCGCTCTTAGGTACCATAAGATCTGTCCCCCAACTCTCCCAGATCTGTGACCCCACATTCTCTCTCCATAGGT 

GGAAAAGAGGCTGCTTCAGGCACCACACCTCAGAAGTCCCGGAAGCCCAAGAAAGGGGCTGGGAACCCCCAAGCCTCAACCCTGGC 
GCTGCAAAGCAACATCACCCAGTGCCTCCTGGGCCAACCCTGGCCCCTGAATGAGGCCCAGGTGCAGGCCTCAGTGGTGAAGGTCC 
TGACTGAGCTGCTGGAACAGGAAAGAAAGAAGGTGGTGGACACCACCAAGGAGAGCAGCAGGAAGGGCTGGGAGAGCCGCAAGCGG 
AAG CTATCG GGAG ACCAGCCAGCTG CCAGGAC CCCC AGG AG C AAG AAG AAG AAGAAGCTGGGGGCCGGGG AAGGTGGGGAGG CCTC 

6 5 tgtttccccagaaaagacctccacgacttccaaggggaaagcaaagagagacaaagcaagtggtgatgtcaaggagaagaaaggga 

aggggtctcttggctcccaaggggccaaggacgagccagaagaggagcttcagaaggggatggggacggttgaaggtggagatcaa 
agcaacccaaagagcaagaaggagaagaagaaatccgacaagagtgagtgaccgcttctcccagcccaccccaagggctgctgggc 

ACCCCACGGGGG CGGG AGGG ACCCT CAG C CAGC ACCTGGTCTCATTCCTCC CATGTAGAAAAG AGAGG CTGAGACCAGC CTGGC CA 

acatggcaaaaccccgtctctactaaaaatacaaaaaattagctggatgtggtggcgggcacctgtaatctcagctacatgggagg 
70 ctgaggcaggagaattgtttgaacccgggaggcagagcttgcagtgagccgagatcacgcattgcactccagcctgggtgacagag 

caagactgtcaaaaaaaaaaaaaaaaaaaaaaaaggctgagaagtggtttgtccagagtcacaggggcagcttgtggcaaagcccg 

AACTCGATTCCAG AGCACT TG AGTCAG C ACTGCCAGG AATG CTCCAG AAGGACGAGGAGTCATGTC CTCTTTCCCCAAG CC CAGTG 
CAG CAG ATCTTGG AGG AACCTG CTT CTCCAG CC AG CTCCTGGGTG C AGAATGG ACCAGGAAC CAG ACTGTCAGAATCCT CAT CCCA 
aaccccatcttgtctctagacctcagttttccctccatagtaacactggccctttactgagtgctgttctagactccgcatgcagc 
75 aggacctcatttaggtagaaatgagactcagcaggtagaaaactgcggctcgggctcggagaagtagagatgctgttcagggccac 
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AGAGTTTTGCTAGGTGGAGCCAGAGTCAAACCTAGGCAGCACTCTCGAGCATCGCCCTGGACGGTGGGTTGCCAGTGACGCCCGAA 
GAGCCAGCTCGTTCTGGAACAAAAGTCGGGCACCCTCAGAGCAGGACTTGCAGCCCCTTGGTGCTCAGAACTGTGCTAGATTTCCA 
TTTACAGTAGGGATAGATAGTGTCCATTTAAAATAAATTTGCGGGAGTTTTAAAAAGTGAGTTGAGCTAAAGAAAAATGGTAGTCA 
TCCAGGTGGTCCATGGATGGGACAGAAATCATGAGCTGGCCTCCAGGGGGCAGGTGAACTGGCCCTGCTGGGTGATCACCACAGCT 
5 GCCAGCCTGTTTTATTTTTATTTTTTGAGACAGGGTCTTGCTCTGTCACCCAGGCTGGAGTTCAGTGTCAGGAACGCAGCTCACTG 

CAGGCTCAGCCTCCCAAGCTCAAGCGATCCTCTTGCTTCAGCCCCCCAAATAGCTGGGACCACAGGCGTGCACCACCATCCCCAGC 
TAATTTTTGTATTTTTTGTAGAGACAGGTCTCACTATGTTGCCCAAGCTGGTCTTGAACTCCTGGGCTTAAGCAATCCACCCGCCT 
CAGCCTCCCAAAGTGCTGGGATTGCAGGAATGAACCTCCACGCCCCGCCCTGCTGGCCTGTTGTGATGGCTTCTGGTGGTGTGGGG 
AAAGCTGGGAGCCCTGCCCTGTGCACCTCCCAACATTGACCCCAGCACTTAGGATTACCATCTGTTGTTCAGGAACTTTACTTTAC 
1 0 TTCCCTTAGGAAAAAAAGACAAAGAAAAAAAAGAAAAGAAGAAGAAAGCAAAAAAGGCCTCAACCAAAGATTCTGAGTCACCGTCC 

CAGAAGAAAAAGAAGAAAAAGGTAGAGAGTTCCTGGGGTGTCTCAGGCCAGAAAACAGACCCAAACCCAAGCCCCCTCCTACACAC 
CCAGACCTGGTTCCTGCCCCCTTCCCATTTTCGGGGCCCAGTCGGGGGCGTCAGGGGTTGTGACACACCAGGGAAGAGGCTGGCAG 
GGCATGTTCCCTGAGCACATGGAAGCCGTAGAAGTGGCCTGCCGGAGGTAGAAGGGTGTTGGGGAAGGAAGGAGAGACTCCCCCCA 
GCACAGGGAAACCAGGTAGACTGTGGCAGGTTTCCAGGTGAAAGGAAACGTTGCCTGGGCTGCGTGTGCCCCAGCTGGCAGGCTAG 
15 CCCTGAACAACAGCTGTCCTCACGGCCCGGGGCCTTAGCACCTCAGACACAGATGAAGTTCTCACCTrrGGCCAGCAGGGCCTCAGC 

TGTATTTAGGAGAGCTG AACAT CTGTTTGC CTCTGCC CTTGG AGGT CGCTGCAGACCCAG T ATCTAT T CTAGGGGAATTCACTAGT 
CCTCAGGAGGTGGGGGCAGCAGTGGGTGGGGAAAAGCTGCAGGTCTGAGAGCCTCTCGTACTTCCCTCCTCACAGAAGAAGACAGC 
AGAGCAGACTGTATGACGAGCACCAGCACCAGGCACAGGTACGCTTCCCAATCATTCCTGAGCATTCAGGGTGGGAGGACAGCTCT 
GGTGTCCCCTGTGGTCCCAGAGAGCCAGGCAGACCTGATAGGTGGGCTCTAAGGGGAAAGGAGGCTGGGGAAAGAGGTTCTGTTGC 
20 CAAGGGTCCATGGGGCCACTGGGGTGACATCAGGAGCTGGCACTGCAGCATCAGAAGGATCCAGAACAGTAATGGCAGTGGTGACA 

CCGAGTGCACCTGGGTGCAGGGGTTGTGCATGCTTTAGGGGGTGTGCCCTGGGATGGAGCCTGTTTGTAGGTGAGGTCGGATACAG 
CTTGGTTCCTCCTTCACTTGTGAGCGGTTCATTTTCCTCATGATCCTGTAACTTGGGGGCATTTCCTTTTGGGAAGGAAGATGGTT 
TACTCAAGATGAGCTATCACCATGGATCTATGCTTCCCTATGGAGGACAGGCCCTGCCAAGTGGTGGTGACAGTTAGCTGCTCCAC 
CTGGCTCTGCTGGCCCTGTGGTCACCCAGCCTCCTGTAAATGGGGGTGATGCAGAGCCCGCCTCCTGGGCCAGTGGTGAGGCTTAT 
25 GTGAAGCTAAACTAAACACTAAAGGACTCAGCCCAGTTCTCAGAACATTCCAAGTGCTAAAAAATGTCCACTGTGGTTAATGCCTC 

CCCCCTGCATTGGAGATGCCAGATTTCATTTTCCTTGCAGGGGAAAAGGGTCAGGAAATTTGACATCTGCATGTGTTTCCTTCCCC 
TAGGGATTTCCTAGCCGAGCAGTGGCCATCCCCATGCCTCTGACCTCCACCGACCTCTGCCCACCATGGGTTGGAACTAAACTGTT 
ACCTTCCCTCGCTCCACAGAAGAAGACAGCCAGCTTCAGGGGTCCCTGTGCTGGCCAAGCCAGTGAGCCTGCGGGGAGGCTGGTCC 
AAGGAGAAAGTGGACCAGCTCCCATGACCTCACCCCACTCCCCCAACACAGGACGCTTCATATAGATGTGTACAGTATATGTATTT 
30 TTTTAAGTGACCTCCTCTCCTTCCACAGACCCCACATGCCCAAAGGCCTCGGGACTTCCCACCACCTTGCTCCACAGATCCAGCTA 

GGCCTGACCTGTGCCTCATCCCGTGCCGCTCGGTCTCTGGCTGATCCCGAGGCTTrGTCTTCCTCTCGTCAGTTCTTTTGGTTGTG 

TTCTTGGAAGGGACTGTCTCGCCGACACTCGGGATTCCCTCTTGCCTGCATGTTGAGGCTATGGGTGACCGTGGTTAGTGGGACAG 
GCAGTGAGCAGTGAAGTGCCTGAGTGCCGAATTGGTGGGGAAGGCTTCCTGGATGAGGTGGCATCTAAACTAAAGGATGGAACTAA 
35 AGGATGGTCATGGTTGATTTCCTGTTGCCAGAGTAAGTCATGTAAATACCCAAAGACAAGAAATGGAAGGGGCTGAGAATCCTCGA 

GTTAGGCCTCGAGCTAGGGGCAGGCTCCCTGGAGGTGCCTGGTGAACAGCTGTGGCAGGCACAGCAGGTCTAGGAAAATCGGAAGT 
GAGTTGCCCCTCAAATCGAGCTCACCATGGTTCTGTGGTGGTGAGGGCAAGAAGTGGATGAACATGAAAGACAGGATGATGTCTTG 
GGTGTGGACTGAGGGAGGGGAGGGATAGCAAAGGAGGTGGTCTGCTGCTCCAGCCTGGAAATGCAGAAGCCCACTTCCCTGGGCCC 
AGAGCCATGTGGAACACCAGGGGTCCTGGAGATGGTCTCCAGAGCTTTTAGCCTCATGCTGGAAACAGCCAGAGGCAGTGCAGAAA 
40 AGGAATGCATGGCTGGAGGTGTCGGAGACCCAGGTTGGCATCCAGCTGCACCCTTGACTCGGGGCCCGGGGCCAGACCCTCCACCA 

TCTGGCCTCTCTCCTCTCAAGCATGTTGCTCTAGAACAGAACTACAGAGTAGTGTCCTCATTGGGCCTTGTTGACCCACAGCAAGA 
CTTTAAACTTAAAAATGGGGTGATTTCACTGCAGTTCTTGATTTCTGGCTCCTCTTAAAAAGATAACATCTGGCAACGGGGGCTGT 
GCTTCCTCCTGGCAGCAACCAGATAGAGCTGAGTAGCAGTCAGCCCCTTAGGTAAGGCATGGGCACCCAGTTCTCCACAGTCCCCT 
ACTTCCTGTCCATCCTGACACGGAGGCCCTATGTCGGTTGCCATCTGTCATCACATTCACACTGTTCTTAGTATAGAAATGAAATT 
4 5 GGGGACATAGGAAAATGAAAGCTGTACCAAGAAGAGCTTGTGCTTAAACTAGGCAAGAGCCTATTTCTTTTTGGAAGTAGAGTGTT 

CGTGTGTGTTAAACATGTAATCAAGTATGTCTGTGTCCAAAGACTACAAGCCCCCCCCCAGGCCTGCCTGGCCCCGCAGGCATCTC 
TGTGGGTTACTTGGGCTGCGTTCTCCCACCTCAGTGACTGGATTTAGCGTCTTTAGTTACCTCTTTAGGATAAATGAACTGGATCT 
CAACAGAAGAGCCAGGAGCCAGAGTGTTCTAATTACTACCTTTTATTCTAATGTGAACCATGGCCCTGAAAGCTGATAACAAGCTT 
GGCTGAGCAGAGGGAACTAGGGGTCGGCAGAAAGGATTATGGGTGGAAAACATTGGCTCTTCCTTGGGGAGTGATGCTGGGGAAAG 
50 GGAAGAGAGTGGCTCAGCCTGCAGGTAAATAGGCTAGAAAAGCCAAGGCCAAAGGCTGGAGGGGAGAGGACAGTCAGCATGTCCAG 

CCTGGGGTCTGGGTGTAGGGTTATCCCTTCTCCCTGTGCCTTCCCATCTCGTCCATGAGCCTAGGTCTTGGAGCCTTGTGTTGGAG 
G CTG CTGTGATGTC AGGAACGGGG ATCTGTCTAG CTTTTGG CCACTTCCTGGGAC CT CACGC CCCTGTTGACAGATGG AGATTGG G 
CAGCAGGGCCTTGCTGCATTGTTATCTGCTGTTCCGACTTGGTTTGTCTTGTCCAAGGGTGACGAAAGAGCCAGGCACCAGGGTCT 
CATGGGATGAGGTACAGGGTGGGAGATGGGGGAGGGGCTGGGGGCTGAAGGGAGCAAGAAAGCTGTAGCTGTGTGGGGCTGGCAGG 
55 ATGTTGAAGACCGCCTCTGCTGCTCTCACATGGGGACTGGAGAGAGAAGCAGCAGGTTGAGGTTGGGGTCACCCATTTGTTGTCCC 

TGCCCCTTTCTAACATCCTGGACCTGCAGAGCAGTTAAGGACTGTCCACCCTCCCCTGCCCCCTGCTCAGGTCCAATAATGACCAT 
CATGGATTTGTGTAACTCCCCACAGCCCCCCAACCCTGTTCCTTCGTCTGTGAAATGGACATCCCAGGAATGTTGGAGAGTGGCCC 
AGCGTCACACTCCTTCACCTGCCCACAAAGGAGCTGGCCCTGCTGGGGATGAGCTGCTGGTGACCAGATGCCCCTCTGCAAGGCCC 
TTACCTGGGCCCAGATCCTGCTTGGTCACACCCAGCCCAGAAGACGGGTCCTCCAGTTCCAGTGACTCTGCAAAGGAGCAGCAAGT 
60 CCGTTTGTCACTTGAAGTGCAGCCTACCTGACCCAAGATGCCTGAGGGCAGTGCTTCCCACCTAGCCACAGGCTTAGTGCCTGGGA 

AAGCAGGTACCCAGGGAAGGACAGCTGCAAGCAGCAACAAAGAGGTGTAATGGGGGCTCGAGTGAGAAGGGGGTGATGAAATGAGA 
TGGGTGGGTCTGTAGGACTCCTGGATGCTAGAGGATGGCGCGTGGATGGATGAAATTCACAGATGAAAGGACTGACGGATAAGTGA 
ACAAATATGAGTGCATGTAAGAGGAGAGATGATAAATGGACAAATAGGAATGCACAGGTGGGTGGATGGATAAAGGGCTGGACGCA 
TGACTACGTCACTGCCCCCAGGAGCTGCCATCCTGGGTGTCCTGGTCCCATGTGCTTCAGAGGGGACCTCTTGCCCCTCAACCTTC 
65 CTAGTCCTTCCTGGTCCTCTGACACTGGCACAGTGCCACTGCTTACCACTGCAGTTATGGTGCCCGCGGCTTCTGGTGTTGGGGAC 

CTCCGTGCCGTTGGGGAAGACACACCAGCAGTAGCCGATGCTCCCATAGCACTGGAGTGGCAGATAGTTGCCGTTCTCGTCGCACT 
TGGGCCTGAATGAACCCGGGTGGACAGCAGGGATGTGGCTGACCTCTTCCTGGCACTTGGTCAGTACTGAAGCGACAGGCATGATG 
AGGACACAGTGAGTGAGTGAGCTCTGAACCAGGGTCTGAGCAGAGCTAAAGACCCACACACCACTGCTGTGGGCTTAATGCCTTCT 
TCCCAAGTGGCTTTACTCACTCCAGCCATCACACGGATGGGAAAACTGAGGCCTAGACCAACAAGGTCTGAGATCAAAAAGGAAGT 
70 GAATGGCCATGTGTCCAATTCACCTCAGAAGTTGATGGTTTCTTCTGACACTCAAAGCCCATTACAGTTTTGGGCCAGGCACAGTG 

GCTCATGCCTGTAATCTTAGCACTTTGGGAGGCCGAGGTGGGCGGATCACTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACAT 
GGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGGCGTGGTGGCACATGCCTATAATCCCAGCTACTCGGGAGGCCGAG 
GCAGGAGAATTGCTTGAACCCGGGAGGCTGAGGTTGCAGTGAGCTGAGATCGCACCACTGCACTCCAGCCTGGGCGACAGAGCCAG 

actctatctcaaaaacaaacaatcaaacaaaaaaacaccattacagtttggaattgcacttgcgattctgattctagagaaaagca 
75 atgggcaccttggtaagtctaagcttcctgttactgggagttctcaagtagaaatggggtttaccgtttgttggagatgtcttaga 
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GGGGTTTAAGCATCAGCTAGGAGTTGGAGATAGCATGTAAGGTGCCTTCTATGAATCTGATGCAGAAACTGAGGCCCCAGGCAGGG 
TGGCCCTTTGACCTTCTACTTCAGGACCCTGAATCCTAGAGGGAAGGGGACTTGTCCAAAGTTACATAGCAAATTAGAGACAGCAC 
CGGGATAGAAACAGCACTCTGTCTTTGGGTCTAAAAACATCCTAGTCTGCATTGTCCATGAGGTGGGAAACGCCCAAGGCTCTCTT 
GGCAGCAGCTGTGACCTTGGCGCCCTCACTGGATTGCGGGCAGCACTGGGGCAAGGTCATTACAAGGATTCCTTTCTGCAGTGTTT 
5 CGGGCAGGTTCTACCCCAGGCACCCTGTGCTGTACCATCCTCTATGAGAGAGGTCACCTGTACCCTGTGGTGACAGGCCTCTGTGG 

GCCCTTAGGAACCCTTAGACAAGATGGGGGTGGGTCAGGGGAGGGGGACAGCCAAACCAAGAAGGAACAGACAGGAGAGAGAGAGA 
AGTGAGAAAGAAGTGAGAGCTGAGAGGATGGGAGATTCCGCGGTGCTGGGACCAGGGAGTGCTGGAGGCCCCGGCCTCAGCAGCTT 
CAGGAGAGCCCCGAGGGTCCAGAAGCCCTGGCACGCTAAAGCTCCCACTCCCTGTACCTTTCGGTGGAGCGTCAGTGGGCTTTTGC 
TCCAAGGAGTGCCTGCTCATTTCAAACAGGAGCCAATGGTGCATCCAGCTCTCAAAGACCTAATACGGATAGAGGTGGAGGTCAGG 
10 XTCGATGGCCACCACCAAGCCCCTACACTGCCTGGCTTTGCCCCTGGGGACAGAAACATGCAGGGCCAAATAGGGCCCCAACACCC 

GGGTCCAGCTGCAGCCTGGTTCCCTCTTAAAGACCCCTGGGGCTGAACCCCACATACTCTGCAGCATCCAGGTTTTGGAAGTGCTG 
GTAAACCCCTTCAGCTTCCTGAGAATGGCTTCCCCAGCCCACCCTCACCCCACCTCTCCTAGCCCTGCCCTAGACACCAGAGGAAA 
GAGAGAGTTCCCATGCAGGGAAACCTGCTGACCTTCCAGTCTATGGTCTCCATGGTGTTCTTAAGGTGTCTCAGGTTCTCCGGGAA 

G CTC CCCTTCAGTGG CG GGT ACACCTTCAGGGGGTC AG C ATTCTACAGGGT AGCAGG G CAGG AAGG ATGGTTCAAG AAG AGCTC C C 

15 TGGCAGGCAGTGTGAAATGTGTAGCCCACGTTCCCTTGGTCTTCCATTCTGAGGAATGGACCAGAGCTACACCAAGCCTAAACCCT 

GGACTTCAGCCATGATGGGAGGGGAGGGGAGGGTACGGGTAAGGGTAGTCCAGCTGTTCAGCTACGAGACTGCAGCGTTGCGAGTC 
GAGTTCCAGATTCCAGGCCAGCTCTACCAACAAGCCCCAGTGTCCTCCCTGTGGATGGCTGCTCAGCTTTCAGGTCTTACCTGCTC 
CAGCAGGTGAGGACCCAACCTTGACTGCCCCCAGCTAGGTTGAGTCCTCTGCCTCTTTCTTCACAAAGCCCCCTGCACTTCTGTCA 
TCACCTGGTCACTTGTCTGTCTCCCACACTAGCCTGGGATCCCCATGGCTTCAGGAGCTGGGTCCAATTGCTCCCCATTGTGGGCC 

2 0 CAGAGCCTTGCACAGTGCTGGCATAGGACAGACACGCAGTACAAATTTGGGGAGAAAAAAAGGGTGTCTTGAGCAAGTCACTTCCA 

AACTTTGAGCCTCAGTTTCTTTTTTTATTTTTATTTTATTTTATTTTTTGAAATGGAGTCTCACTCTGTCACCCAGGCTGGAGTGC 
agtggcgtgatgatctcggctcactgcaacctccacttcccgggttaaagcgattctcctgcctcaacctcatgagtagctgggat 
TACAGGTGACTGCCACCACATCCGGCTAATTTTTGTATTTTTAGTAGAGACTTTCACTATGTTGGCCAGGCTGGTCTCGAACTCCT 
GGCCTCAGGTGATCTGCCTGCCTAGGCCTCCCAAAGTGCTGAGATTACAGGCATGAGCCACTGCACCCAGCCGAGCCTGTTTATCT 
25 CAAAAATGCAGAGGCCAGACTACATATAACATTTAAGGGTCACCCTTGTATTCAGTAATCCAGAGAGCACATGTTGAAAGTCTGCC 

ATGAGCCAGGTATACAGGCCTTGGAGCTTGGCCCGGCCAGGGTCCTGGGTGGGCAGGCAGGACCACCCAGCTAGCTCCCTGCACTC 
ACCTGGAGCAGGTGCATCACATGGTCCTCTGTCATGTTGCCATACTTGGTGGCATTCTGCATGGGCTGTGGGAGGAAGTAACAGAA 
GGTTACCAGAGCTGGTCCCTGGAGCAGGGGGTATGGAGCAGGAGCCGGTTGCTGGGATCTAGGTAAGAGACTGGAATCGCAGGCAC 
TTGGTCAATGGTTCCATCTCTGCCACCTCCAAACATGAGAGCTCGAGCAAGTCACTTTAGCTTCCTGCCTCAATGTCCTCATTGGT 
30 CAAACTGGCATAAGCTTTCCTGCCCAGGGTTTTGTCCACAGCACAGTATTGTGAATATAAATATTGTCAATGCATGATAGCAAGGT 

CTTTGAGAATGGGAGAGGACAGTGAGATGCTATAGGAAATGAGAAGCACTTTGTAAACTGTAGAGGGCTGAGCCTTCCTCCCAGGG 
ATGGCACCAAGAGACTCTTCACCTGTGCCCTCCACACCTGGGGAGCCCGATTCTTCCTGAGGCAGGCACTGTCCCTCCCGCAGCA>G 
TCAGGACCCCTCCCCAGGTGGGCTCTCTTCCCTGCCCCTCCCCTTGGCACTGTCCTCCATCCAGGCGGGATAACCTTGCCCCTCCC 
ACCACCCTGGGGCTGTCCTTACCCCCTGGGGCAGGGCTCCCATGGGCAGCGCCTGCATCAGCAGCGGGGTGGCCATGCGCATCTTG 

3 5 CTCACAGGCTTGGGAGCTGTGGGGACAGGAACGAGGGTAAGTGTGGCCCCGGTGCCCAGGGAGGAGGGTATCAGACCCAGATGAGG 

AAGGGCTGGAATTCCAAACCGGAGGGAGAGGACAGTGGGCCCAGCTGGGTGCAGGGATGCGGGTCTCTGAGTTGAGGGATGGTGGG 
AGGTGGGGGGTATCAGGATGTAGGGGTGCACGCACGCTTGGGAAGCTTCATGCGCAGGTTCTCCAGCTGCAGGTTCTGGGAGGTGA 
CTGTCAGTTTGTCCAGCCGGCCCTGCTGCTGGTACAGGAAGTAGGCGGTGGTGGCCTGGCCAGCGAGGAGCAGAGTCACCAGGATG 
GAAAAGCCTGTGTACAGGGCTCCGCGGCTGCACTTGCTGTGGGAGGTGGGGAGGATAGGTCAGAGGAGGATCCACAGTGGTGGCTG 
40 CCCCAAGGGCTGGCTAGGAATGGGGAAATGTATACCCCCATCTCCATTAGACCCCTAAGCCACCCCTAATAAACAATGCATTTGAA 

GCACAAACAGTAAGCTGGCTATGGAAACACAGCTTGAAGACCTCACCCCACCCCTCCTTCCAACCATCGATGTGCCTGAAGTCTTC 
CCTGGCAGAGACCCTGCAGCTGCCACGGGCCTGAGTTGAACAGAGAAGAGCAAAGAGGCATGCTCTTTGTCCTCTCTGGACCTTAG 
GGTCCTGCCTGTGCGATGAGGGGTTGAGGTGGGGGGGTCTTCCCAGGCTCCCTTTGCCGTGCGGATCTCCTGATGATCAGGGCTGC 

cctcaaggggaacaggtttggtttttgttttgttttgttttgttttgttttttgagacggagtcttgctctgtcgcccaggctgga 
45 gtgcagtggcgcgatctcggctcactgcaacctccacctcctgggtttatgccattctccttcctcagcctctccgagtagctggg 

actacaggcacccgccaccacgcctggctaattattttgtatttttgatagagacggggtttcaccgtggtctcgatctcctgatc 
tcgtgatccacccacctcagcctcccaaagtgctgggattacaagcgtgagtcaccgcgcccagccttttgttttgtttttttttt 
ctgctggcaggatcaaccaggtatgttattttttttaattgacaaaaccaaaaaaaattgtatgtgcttaccaagtaaggggaaga 
gggttttcacccctctgcccaacctcccaccctcacagtgaaatcagatttaaggagaaaaggtaaggaagtgggaccgggacagc 
50 agaaaatgtagcccacctgggaagaagtggggcctggccattttaggagtgggctgggggaggcttggacaatgtcaggctgaagc 

agggccaggcaccacccactctggggccatcctctgcccaggctctccatgtctttgagcatgtccctgccaatctctgtgcctct 
gttccctcatttgtcacataggtgcccccacctctgcgattctagaatttggtgggtttcttcttttaagcaagatctcactgcaa 
gcgccaaagtatttcaaatggtaatatccatcctgcagggggtgggcaggagtataggtgcctgagcctgtgtggcctggatgaat 
ttctcatgctccctggactcaccatccagaccctcggacctcagcaagcccttgtatctgtgggacttggatgcgactggggggtg 

55 CATGCATATGTTACAGTACAGGGGATGTAAGGATCCTGCCCCTACACCCCAGGAGTTTCTGATCTGTTCTTTGACGACCCCAGGGG 

TGGGACTACTAAGACCCTAGTCCAGGTGTTGCCAATGTGAAGGTGTTGGGAGGTGATCGGGCCACAAGGCCTTCTCCCTCACGAAT 
GGGATTAGGTGCCCTGTAAGACGGCTTGATGGAAGGAGTTGGTTCTCTCTTGCCCTTCTGCCTTCCACCATATGAGGACACATCAA 
GGAAG CCC CTCACCAGG CTGGGTGTGGTGACTCACGC CTGT AAT CCCAG CACTTTGGGAGGCCAAGGCAGGTGGATCACTTGAGG C 
CAGGAGTTCGAGACCAGTCTGGCCAACATGGCGAAACCCCGTCTCTACAAAAAAATACAAAAAACTTAGCCAGGCATGGTGGCGTG 
60 CACCTCTAGTCCCAGCTACTTGGGAGGCTGAGGTGGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCGAGATCACG 

TCACTGCACTCCAGCCTGGGTGACAGAAGGAGACTGTCTCAGAAAAAAAAAAGAAAGCAAGCTAGGCCGGGCGCGGTGGCTCACAC 
CTGTAATCCCAGCACTTTAGGAAGCCAAGACAGGTAGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACGTGGTGAAAC 
CCTGTCTCTACTAAAAATGCAAAAATTAGCCGGACGTGGTGGCGAGCACCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGA 
ATCCCTTGAACCTGGAAGGTGGAGGTTGCAGTGAGCTGAGATCATGCCATTGCACTCCAGCCTGGGCAACAGAGTGAGGCTCCATC 
g5 TCAAAAAAAAAAGAAAAAATTAGCCGGGCGTAGTGGTGGGCACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACT 

TGAACCTGGGAGGCAGAGGTTGCTGTGAGCCAAGATCACACCACTGCATTCCATCCTGGGGGATAGAGTGAGACTCTGTCTCAAAA 
AACATAACAAAAAAAAAAAAAAAAAACAAGAAAGCCCCTCCAGAACTGTGAGAAATAAATTTCTGGGTGTTTTTTGTTTGTTTGTT 
TGTTTGTTTGTATATTACGCAGTCTGTGGTATTCTGTTAAAGCGGCACAAAACGGACTAAAACAGACCCATTGGGAACTGCAAGGA 
TGAGGCTGCACCCTGCCTACTCCAGCAACCAGCAAGGATGGTTTAGGACGCTCCAGGAGTCCCTTGTGCCTGGTAACTCATGACAT 
70 CACAGACTGGCTCATTCTCATTGGCTTGCTGCGTGCCAGTCTGTGCTTTCTGGGATAAGGCCCAGCCCAAGGGAGAGTTATTCGGG 

AAGGAAACAGCAAAAACCCGACGGTGGGCGGGGGGCGGGGGGGAAGTGGGGAGACCAGACAGGAAGGGAAAACAAATTCTACTTCT 
TGGCCTTCTCAAGGAACACGGGTGGCCTAGCCTGTGTTCAGGCTCTCCAGCCTCATCCTCCACCTGTTCAGTGCTTCTGCAACCCC 

acacccaattctagccccagctctacctcccacacacgacatgggacagtaccttcccctctctgcaccacagttcctcaggag 
75 HUMAN SEQUENCE - rnRNA 
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taagggcgcgagggaagtggcgggcggggactaaggcggggcgtgcaggtagccggccggccgggggtcgcgggtatggccgaggc 

CAGGAAGCGGCGGGAGCTACTTCCCCTGATCTACCACCATCTGCTGCGGGCTGGCTATGTGCGTGCGGCGCGGGAAGTGAAGGAGC 
AGAGCGGCCAGAAGTGTTTCCTGGCTCAGCCCGTAACCCTTCTGGACATCTATACACACTGGCAACAAACCTCAGAGCTTGGTCGG 
AAGCGGAAGGCAGAGGAAGATGCGGCACTGCAAGCTAAGAAAACCCGTGTGTCAGACCCCATCAGCACCTCGGAGAGCTCGGAAGA 
5 GGAGGAAGAAGCAGAAGCCGAAACCGCCAAAGCCACCCCAAGACTAGCATCTACCAACTCCTCAGTCCTGGGGGCGGACTTGCCAT 

CAAGCATGAAAGAAAAAGCCAAGGCAGAGACAGAGAAAGCTGGCAAGACTGGGAATTCCATGCCACACCCTGCCACTGGGAAGACG 
GTGGCCAACCTTCTTTCTGGGAAGTCTCCCAGGAAGTCAGCAGAGCCCTCAGCAAATACTACGTTGGTCTCAGAAACTGAGGAGGA 
GGGCAGCGTCCCGGCCTTTGGAGCTGCTGCCAAGCCTGGGATGGTGTCAGCGGGCCAGGCCGACAGCTCCAGCGAGGACACCTCCA 
GCTCCAGTGATGAGACAGACGTGGAGGTAAAGGCCTCTGAAAAAATTCTCCAGGTCAGAGCTGCCTCAGCCCCTGCCAAGGGGACC 
10 CCTGGGAAAGGGGCTACCCCAGCACCCCCTGGGAAGGCAGGGGCTGTAGCCTCCCAGACCAAGGCAGGGAAGCCAGAGGAGGACTC 

AGAGAGCAGCAGCGAGGAGTCATCTGACAGTGAGGAGGAGACGCCAGCTGCCAAGGCCCTGCTTCAGGCGAAGGCCTCAGGAAAAA 
CCTCTCAGGTCGGAGCTGCCTCAGCCCCTGCCAAGGAGTCCCCCAGGAAAGGAGCTGCCCCAGCGCCCCCTGGGAAGACAGGGCCT 
GCAGTTGCCAAGGCCCAGGCGGGGAAGCGGGAGGAGGACTCGCAGAGCAGCAGCGAGGAATCGGACAGTGAGGAGGAGGCGCCTGC 
TCAGGCGAAGCCTTCAGGGAAGGCCCCCCAGGTCAGAGCCGCCTCGGCCCCTGCCAAGGAGTCCCCCAGGAAAGGGGCTGCCCCAG 
15 CACCTCCTAGGAAAACAGGGCCTGCAGCCGCCCAGGTCCAGGTGGGGAAGCAGGAGGAGGACTCAAGAAGCAGCAGCGAGGAGTCA 

GACAGTGACAGAGAAGCACTGGCAGCCATGAATGCAGCTCAGGTGAAGCCCTTGGGGAAAAGCCCCCAGGTGAAACCTGCCTCTAC 
CATGGGCATGGGGCCCTTGGGGAAAGGCGCCGGCCCAGTGCCACCTGGGAAGGTGGGGCCTGCAACCCCCTCAGCCCAGGTGGGGA 
AGTGGGAGG AG GACTCAG AGAG CAGTAGTGAGGAGTCATCAG ACAG CAG TGATGGAGAGGTG CCCACAGCTG TGGCCCCGGCTC AG 
GAAAAGTCCTTGGGGAACATCCTCCAGGCCAAACCCACCTCCAGTCCTGCCAAGGGGCCCCCTCAGAAGGCAGGGCCTGTAGCCGT 
20 CCAGGTCAAGGCTGAAAAGCCCATGGACAACTCGGAGAGCAGCGAGGAGTCGTCGGACAGTGCGGACAGTGAGGAGGCACCAGCAG 

CCATGACTGCAGCTCAGGCAAAACCAGCTCTGAAAATTCCTCAGACCAAGGCCTGCCCAAAGAAAACCAATACCACTGCATCTGCC 
AAGGTCGCCCCTGTGCGAGTGGGCACCCAACCCCCCCGGAAAGCAGGAACTGCGACTTCTCCAGCAGGCTCATCCCCAGCTGTGGC 
TGGGGGCACCCAGAGACCAGCAGAGGATTCTTCAAGCAGTGAGGAATCAGATAGTGAGGAAGAGAAGACAGGTCTTGCAGTAACCG 
TGGGACAGGCAAAGTCTGTGGGGAAAGGCCTCCAGGTGAAAGCAGCCTCAGTGCCTGTCAAGGGGTCCTTGGGGCAAGGGACTGCT 
25 CCAGTACTCCCTGGGAAGACGGGGCCTACAGTCACCCAGGTGAAAGCTGAAAAGCAGGAAGACTCTGAGAGCAGTGAGGAGGAATC 

AGACAGTGAGGAAGCAGCTGCATCTCCAGCACAGGTGAAAACCTCAGTAAAGAAAACCCAGGCCAAAGCCAACCCAGCTGCCGCCA 
GAGCACCTTCAGCAAAAGGGACAATTTCAGCCCCTGGAAAAGTTGTCACTGCAGCTGCTCAAGCCAAGCAGAGGTCTCCATCCAAG 
GTGAAGCCACCAGTGAGAAACCCCCAGAACAGTACCGTCTTGGCGAGGGGCCCAGCATCTGTGCCATCTGTGGGGAAGGCCGTGGC 
TACAGCAGCTCAGGCCCAGACAGGGCCAGAGGAGGACTCAGGGAGCAGTGAGGAGGAGTCAGACAGTGAGGAGGAGGCGGAGACGC 
30 TGGCTCAGGCGAAGCCTTCAGGGAAGACCCACCAGATCAGAGCTGCCTTGGCTCCTGCCAAGGAGTCCCCCAGGAAAGGGGCTGCC 

CCAACACCTCCTGGGAAGACAGGGCCTTCGGCTGCCCAGGCAGGGAAGCAGGATGACTCAGGGAGCAGCAGCGAGGAATCAGACAG 
TGATGGGGAGGCACCGGCAGCTGTGACCTCTGCCCAGGTGATTAAACCCCCCCTGATTTTTGTCGACCCTAATCGTAGTCCAGCTG 
GCCCAGCTGCTACACCCGCACAAGCCCAGGCTGCAAGCACCCCGAGGAAGGCCCGAGCCTCGGAGAGCACAGCCAGGAGCTCCTCC 
TCCGAGAGCGAGGATGAGGACGTGATCCCCGCTACACAATGCTTGACTCCTGGCATCAGAACCAATGTGGTGACCATGCCCACTGC 
35 CCACCCAAGAATAGCCCCCAAAGCCAGCATGGCTGGGGCCAGCAGCAGCAAGGAGTCCAGTCGGATATCAGATGGCAAGAAACAGG 

AGGGACCAGCCACTCAGGTGTCAAAGAAGAACCCAGCTTCCCTCCCACTGACCCAGGCTGCCCTGAAGGTCCTCGCCCAGAAAGCC 
AGTGAGGCTCAGCCTCCTGTTGCCAGGACCCAGCCTTCAAGTGGGGTTGACAGTGCTGTGGGAACACTCCCTGCAACAAGTCCCCA 
GAGCACCTCCGTCCAGGCCAAAGGGACCAACAAGCTCAGAAAACCTAAGCTTCCTGAGGTCCAGCAGGCCACCAAAGCCCCTGAGA 
GCTCAGATGACAGTGAGGACAGCAGCGACAGTTCTTCAGGGAGTGAGGAAGATGGTGAAGGGCCCCAGGGGGCCAAGTCAGCCCAC 
40 ACGCTGGGTCCCACCCCCTCCAGGACAGAGACCCTGGTGGAGGAGACCGCAGCAGAGTCCAGCGAGGATGATGTGGTGGCGCCATC 

CCAGTCTCTCCTCTCAGGTTATATGACCCCTGGACTAACCCCAGCCAATTCCCAGGCCTCAAAAGCCACTCCCAAGCTAGATTCCA 
GCCCCTCAGTTTCCTCTACTCTGGCCGCCAAAGATGACCCAGATGGCAAGCAGGAGGCAAAGCCCCAACAGGCAGCAGGCATGTTG 
TCCCCTAAAACAGGTGGAAAAGAGGCTGCTTCAGGCACCACACCTCAGAAGTCCCGGAAGCCCAAGAAAGGGGCTGGGAACCCCCA 
AGCCTCAACCCTGGCGCTGCAAAGCAACATCACCCAGTGCCTCCTGGGCCAACCCTGGCCCCTGAATGAGGCCCAGGTGCAGGCCT 

4 5 CAGTGGTGAAGGTCCTGACTGAGCTGCTGGAACAGGAAAGAAAGAAGGTGGTGGACACCACCAAGGAGAGCAGCAGGAAGGGCTGG 

GAGAGCCGCAAGCGGAAGCTATCGGGAGACCAGCCAGCTGCCAGGACCCCCAGGAGCAAGAAGAAGAAGAAGCTGGGGGCCGGGGA 

AGGTGGGGAGGCCTCTGTTTCCCCAGAAAAGACCTCCACGACTTCCAAGGGGAAAGCAAAGAGAGACAAAGCAAGTGGTGATGTCA 

AGGAGAAGAAAGGGAAGGGGTCTCTTGGCTCCCAAGGGGCCAAGGACGAGCCAGAAGAGGAGCTTCAGAAGGGGATGGGGACGGTT 

GAAGGTGGAGATCAAAGCAACCCAAAGAGCAAGAAGGAGAAGAAGAAATCCGACAAGAGAAAAAAAGACAAAGAAAAAAAAGAAAA 

5 0 GAAGAAGAAAGCAAAAAAGGCCTCAACCAAAGATTCTGAGTCACCGTCCCAGAAGAAAAAGAAGAAAAAGAAGAAGACAGCAGAGC 

AGACTGTATGACGAGCACCAGCACCAGGCACAGGGATTTCCTAGCCGAGCAGTGGCCATCCCCATGCCTCTGACCTCCACCGACCT 
CTGCCCACCATGGGTTGGAACTAAACTGTTACCTTCCCTCGCTCCACAGAAGAAGACAGCCAGCTTCAGGGGTCCCTGTGCTGGCC 
AAGCCAGTGAGCCTGCGGGGAGGCTGGTCCAAGGAGAAAGTGGACCAGCTCCCATGACCTCACCCCACTCCCCCAACACAGGACGC 
TTCATATAGATGTGTACAGTATATGTATTTTTTTAAGTGACCTCCTCTCCTTCCACAGACCCCACATGCCCAAAGGCCTCGGGACT 
55 TCCCACCACCTTGCTCCACAGATCCAGCTAGGCCTGACCTGTGCCTCATCCCGTGCCGCTCGGTCTCTGGCTGATCCCGAGGCTTT 

AAAAAAAAAAAAAAAAAAAAAAAA 

HUMAN SEQUENCE - CODING 

60 ATGGCCGAGGCCAGGAAGCGGCGGGAGCTACTTCCCCTGATCTACCACCATCTGCTGCGGGCTGGCTATGTGCGTGCGGCGCGGGA 

AGTGAAGGAGCAGAGCGGCCAGAAGTGTTTCCTGGCTCAGCCCGTAACCCTTCTGGACATCTATACACACTGGCAACAAACCTCAG 
AGCTTGGTCGGAAGCGGAAGGCAGAGGAAGATGCGGCACTGCAAGCTAAGAAAACCCGTGTGTCAGACCCCATCAGCACCTCGGAG 
AGCTCGGAAGAGGAGGAAGAAGCAGAAGCCGAAACCGCCAAAGCCACCCCAAGACTAGCATCTACCAACTCCTCAGTCCTGGGGGC 
GGACTTGCCATCAAGCATGAAAGAAAAAGCCAAGGCAGAGACAGAGAAAGCTGGCAAGACTGGGAATTCCATGCCACACCCTGCCA 
65 CTGGGAAGACGGTGGCCAACCTTCTTTCTGGGAAGTCTCCCAGGAAGTCAGCAGAGCCCTCAGCAAATACTACGTTGGTCTCAGAA 

ACTGAGGAGGAGGGCAGCGTCCCGGCCTTTGGAGCTGCTGCCAAGCCTGGGATGGTGTCAGCGGGCCAGGCCGACAGCTCCAGCGA 
GGACACCTCCAGCTCCAGTGATGAGACAGACGTGGAGGTAAAGGCCTCTGAAAAAATTCTCCAGGTCAGAGCTGCCTCAGCCCCTG 
CCAAGGGGACCCCTGGGAAAGGGGCTACCCCAGCACCCCCTGGGAAGGCAGGGGCTGTAGCCTCCCAGACCAAGGCAGGGAAGCCA 
GAGGAGGACTCAGAGAGCAGCAGCGAGGAGTCATCTGACAGTGAGGAGGAGACGCCAGCTGCCAAGGCCCTGCTTCAGGCGAAGGC 
70 CTCAGGAAAAACCTCTCAGGTCGGAGCTGCCTCAGCCCCTGCCAAGGAGTCCCCCAGGAAAGGAGCTGCCCCAGCGCCCCCTGGGA 

AGACAGGGCCTGCAGTTGCCAAGGCCCAGGCGGGGAAGCGGGAGGAGGACTCGCAGAGCAGCAGCGAGGAATCGGACAGTGAGGAG 
GAGGCGCCTGCTCAGGCGAAGCCTTCAGGGAAGGCCCCCCAGGTCAGAGCCGCCTCGGCCCCTGCCAAGGAGTCCCCCAGGAAAGG 
GGCTGCCCCAGCACCTCCTAGGAAAACAGGGCCTGCAGCCGCCCAGGTCCAGGTGGGGAAGCAGGAGGAGGACTCAAGAAGCAGCA 
GCGAGGAGTCAGACAGTGACAGAGAAGCACTGGCAGCCATGAATGCAGCTCAGGTGAAGCCCTTGGGGAAAAGCCCCCAGGTGAAA 
75 CCTGCCTCTACCATGGGCATGGGGCCCTTGGGGAAAGGCGCCGGCCCAGTGCCACCTGGGAAGGTGGGGCCTGCAACCCCCTCAGC 
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ccaggtggggaagtgggaggaggactcagagagcagtagtgaggagtcatcagacagcagtgatggagaggtgcccacagctgtgg 
CCCCGGCTCAGGAAAAGTCCTTGGGGAACATCCTCCAGGCCAAACCCACCTCCAGTCCTGCCAAGGGGCCCCCTCAGAAGGCAGGG 
CCTGTAGCCGTCCAGGTCAAGGCTGAAAAGCCCATGGACAACTCGGAGAGCAGCGAGGAGTCGTCGGACAGTGCGGACAGTGAGGA 
GGCACCAGCAGCCATGACTGCAGCTCAGGCAAAACCAGCTCTGAAAATTCCTCAGACCAAGGCCTGCCCAAAGAAAACCAATACCA 
5 CTGCATCTGCCAAGGTCGCCCCTGTGCGAGTGGGCACCCAACCCCCCCGGAAAGCAGGAACTGCGACTTCrCCAGCAGGCTCATCC 

CCAGCTGTGGCTGGGGGCACCCAGAGACCAGCAGAGGATTCTTCAAGCAGTGAGGAATCAGATAGTGAGGAAGAGAAGACAGGTCT 
TGCAGTAACCGTGGGACAGGCAAAGTCTGTGGGGAAAGGCCTCCAGGTGAAAGCAGCCTCAGTGCCTGTCAAGGGGTCCTTGGGGC 
AAGGGACTGCTCCAGTACTCCCTGGGAAGACGGGGCCTACAGTCACCCAGGTGAAAGCTGAAAAGCAGGAAGACTCTGAGAGCAGT 
GAGGAGGAATCAGACAGTGAGGAAGCAGCTGCATCTCCAGCACAGGTGAAAACCTCAGTAAAGAAAACCCAGGCCAAAGCCAACCC 
10 AGCTGCCGCCAGAGCACCTTCAGCAAAAGGGACAATTTCAGCCCCTGGAAAAGTTGTCACTGCAGCTGCTCAAGCCAAGCAGAGGT 

ctccatccaaggtgaagccaccagtgagaaacccccagaacagtaccgtcttggcgaggggcccagcatctgtgccatctgtgggg 

AAGGCCGTGG CT ACAGCAGCT CAG GCCCAG ACAGGGCC AG AGG AGGACT CAGGGAGCAGTGAGG AGG AGT CAG ACAGTG AGG AGG A 
GGCGGAGACGCTGGCTCAGGCGAAGCCTTCAGGGAAGACCCACCAGATCAGAGCTGCCTTGGCTCCTGCCAAGGAGTCCCCCAGGA 
AAGGGGCTGCCCCAACACCTCCTGGGAAGACAGGGCCTTCGGCTGCCCAGGCAGGGAAGCAGGATGACTCAGGGAGCAGCAGCGAG 
15 GAATCAGACAGTGATGGGGAGGCACCGGCAGCTGTGACCTCTGCCCAGGTGATTAAACCCCCCCTGATTTTTGTCGACCCTAATCG 

TAGTCCAGCTGGCCCAGCTGCTACACCCGCACAAGCCCAGGCTGCAAGCACCCCGAGGAAGGCCCGAGCCTCGGAGAGCACAGCCA 
GGAGCTCCTCCTCCGAGAGCGAGGATGAGGACGTGATCCCCGCTACACAATGCTTGACTCCTGGCATCAGAACCAATGTGGTGACC 
ATGCCCACTGCCCACCCAAGAATAGCCCCCAAAGCCAGCATGGCTGGGGCCAGCAGCAGCAAGGAGTCCAGTCGGATATCAGATGG 
CAAGAAACAGGAGGGACCAGCCACTCAGGTGTCAAAGAAGAACCCAGCTTCCCTCCCACTGACCCAGGCTGCCCTGAAGGTCCTCG 
20 CCCAGAAAGCCAGTGAGGCTCAGCCTCCTGTTGCCAGGACCCAGCCTTCAAGTGGGGTTGACAGTGCTGTGGGAACACTCCCTGCA 

ACAAGTCCCCAGAGCACCTCCGTCCAGGCCAAAGGGACCAACAAGCTCAGAAAACCTAAGCTTCCTGAGGTCCAGCAGGCCACCAA 
AGCCCCTGAGAGCTCAGATGACAGTGAGGACAGCAGCGACAGTTCTTCAGGGAGTGAGGAAGATGGTGAAGGGCCCCAGGGGGCCA 
AGTCAGCCCACACGCTGGGTCCCACCCCCTCCAGGACAGAGACCCTGGTGGAGGAGACCGCAGCAGAGTCCAGCGAGGATGATGTG 
GTGGCGCCATCCCAGTCTCTCCTCTCAGGTTATATGACCCCTGGACTAACCCCAGCCAATTCCCAGGCCTCAAAAGCCACTCCCAA 
25 GCTAGATTCCAGCCCCTCAGTTTCCTCTACTCTGGCCGCCAAAGATGACCCAGATGGCAAGCAGGAGGCAAAGCCCCAACAGGCAG 

CAGGCATGTTGTCCCCTAAAACAGGTGGAAAAGAGGCTGCTTCAGGCACCACACCTCAGAAGTCCCGGAAGCCCAAGAAAGGGGCT 
GGGAACCCCCAAGCCTCAACCCTGGCGCTGCAAAGCAACATCACCCAGTGCCTCCTGGGCCAACCCTGGCCCCTGAATGAGGCCCA 
GGTGCAGGCCTCAGTGGTGAAGGTCCTGACTGAGCTGCTGGAACAGGAAAGAAAGAAGGTGGTGGACACCACCAAGGAGAGCAGCA 
GGAAGGGCTGGGAGAGCCGCAAGCGGAAGCTATCGGGAGACCAGCCAGCTGCCAGGACCCCCAGGAGCAAGAAGAAGAAGAAGCTG 
3 0 GGGGCCGGGGAAGGTGGGGAGGCCTCTGTTTCCCCAGAAAAGACCTCCACGACTTCCAAGGGGAAAGCAAAGAGAGACAAAGCAAG 

TGGTGATGTCAAGGAGAAGAAAGGGAAGGGGTCTCTTGGCTCCCAAGGGGCCAAGGACGAGCCAGAAGAGGAGCTTCAGAAGGGGA 
tggggacggttgaaggtggagatcaaagcaacccaaagagcaagaaggagaagaagaaatccgacaagagaaaaaaagacaaagaa 
aaaaaagaaaagaagaagaaagcaaaaaaggcctcaaccaaagattctgagtcaccgtcccagaagaaaaagaagaaaaagaagaa 
G ACAG CAG AGC AGACTGTATGA 
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Table 21 

MOUSE NOMENCLATURE 
ICSGNM Piml 

Celera mCG21141 

5 

HUMAN NOMENCLATURE 
HGNC PXM1 

Celera hCG33220 

10 MOUSE SEQUENCE - GENOMIC 

TAGGGAACACCAATTGAGAAAACACCTCCATAAGATGCAGTTATAAGACATTTTCTTTTTCTTTTCTTTTCTTTCTCCTGGAAATC 
ACTTTGTAGACCAAGCTGGCCTCAAACTCAGAAATCTGCCTGCCTCTGCCTCCTGAGTGCTAGTATTAAAGGCGTGCACCACCACA 
CTGGGCAAGACATTTTCTTAATTAGTGATTGGTAGGGGAGGGTCCAGCCTAGTGGGTGGGGCTATTCCTGGGCTGGTGGTCCTGGG 
TTCTGTAATTAAGCAAACTGAACACACCATGAAGAGCAAGCCAGGAATGAGAACTCTCCATGGTCTCTGCATCAGCTCCTTCCTCC 
15 AGGTTCCTGCCCTGCTTGAGTTCCTGTCCTGACTTTTTGATAAACAGGTATGTGGAAATGTAAGCTGAATAAACCCTCTCTTCCCC 

aagttctggccatggtggttcatccgggcaattgtaatgctaactccgagtctttctctgggttaaatatagcccaggttggcctc 

AAACTTGCTATGTATCTGGAGACAACCTTGAACCCCTGATCCTGCATGACAGACATGTGCCCATAACCAGCTTATGTGGTGCTGGG 
ATTGGAATGAAGGCTTTGATGGTTCCACGCCTGCTAGGCAGTATTCTACCAACTGATTTACATCCCCAGCCCCAAAGAATTCCCCA 
AAGAATTATCGGGACAACTTCAAGTCTTTCCTTCTCTTATGGCTGCACTGGAGACTTCCCACCTTGTTAAAGAGCCAGTGCTGTTC 
20 CCCTGGAATGTGAGTGTATGCCCCCGCGCTACTGGACTTTCGCTGTTTCTTTTTGAGTTTTAAGGTGCACATGAGATACCTCCAAT 

GCCCTTTAAAGTCCCTAGTCTTAGCTGGGCGTGGTGGCGCACGCCTTTAATCCCAGCGCTTGGGAGGCAGAGGCAGGCAGATTTCT 
GGAAACGCCCTACATAGACCAGAATGCTCCACCCCTGCCCCGCACCCTGTGTGGACAAGAATGTTCCACCACCTGCACACACACAC 
ACACACACACACACACACCCTTTTAAATTTTGACACAGGATACTATGTATCCCTGACTGTCTGGGAACTCACTATGAAGTTATGAT 
GGGCCTGGACCTCTCAGAGGTCCGCTGCGCCTCTTCCTTGAGCCCTGTGATTAATAAACATGTGCATTACCACGCCTGTGCCACCA 

2 5 AAGTCCCTACCATTTTTAACATTTATTTTCAAAGGTCACTTTGCAGCAATTTATTGGGATTAAACAAACGGTTCCTGATTCCAACT 

GAACATCTTATTTTTGTAATTTTAGGGAGAGGTGTCTCCTCTAAACCCCTGGCCCACAGGGCTCTAGAGTGGATGCCTTGAAGTAA 
CACATATGGTGTAATCTCTGCTTCTGAGCCCTGCTGGGGGAAAGGGCAGCCCTGCTTCCTGTGTCACCCTAGAGTATAGCTAACTG 
CATGCCTGGGAAGTTGCCAGGTCATGTGGGATGGGCAGCTGTCTGCATGGTGTCATTGGTGGGTTTGAGGAAATCCCCCTGCATAA 
AAATATCTTCTCCCGTCCAGGGCCTTGGCACTTACCCTAAATGTATCTCTTACCATTGGTTGCAAGGTGATGTGGGAGGCCAATTG 
30 TTTACCAAGTTTGGCCAGAGAGTCCCACTAGCTCTCAGCGATGCTTCTTGCATCCAAATTCACCAGCCAGGATGAAGTGTACAGGA 

GACAGTTCCTTTTAATTAGGGACTTGATTCTTCAATGTGAGAAATCTGGGGTGATGGCCACTCAGGGGAAGGACCGTGACGAGGAC 
T CTTAAGTTACCTTCTGACTGAT CACAAGACCAGTC CAGG AG ATGGAAAGAGACG ACTGCTTATGTTCC CAAGAGAATTCCAGG C t 1 
GCCATGATGGCCTGGGAGTCTTTAATCCCAGCACTCAGGAGACAGAGGCAGGTAGGTCTCTGTCTCTATAAGGTCAAGGCTAGCCT 
ATAGTGAGTTCCAGGGTTGTAGTGAGACTTTATCTCAAAACATACAAACAAGCCGGGCAGTGGTGGCGCATACCTTTAATCCCAGC 

3 5 ATTTGGGAGGCAGAGACAGGCGGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAG 

AGAAACCCTGTCTGGAAAAAAGAAAAACAAAACAAAACCGAAACAAACAAACAAAAAACTATACAAACAAAAATAAAACACACATA 

AAAATAAGTAAAAAACAAAAACAAAAAACAAACTCACCACAGAACCCTAGGCGTGCTGAACAGGTGTAAGAGTGTCAGCCAAAACC 

TTACTTGAGGTGCCACAGCGAACAGGTCGGTTAATTACCAGGCTAAGTCACCATGTCCCAGGTACCTGTGATGTCCTTGGCAATTA 

CAGAATTGTGTCTAGGAGGGAGGGAGCTATTATTAGCCTCAAATTACAGGTAAGGAAACTGAGTCTTCAGAGAGGTTCAGCTTGCT 

4 0 CAACCTCCAAATGGCTGAGTCAGGACAGAGGTAAAGGCAGCACACATGGGAAACCTGGCACAGCCTCCTGCTCCAGGGCTGGACAG 

ACAACTATGACTTACCCCGAGTCATCTCAAAAGGAAAGGACCTTGTCCTGCCATAGCCTTGATGGGGCCTGGATCAGAGTCAGGTT 
TGGGTTT TGTTTTGTT ATTTTTCTCTCTAAGG C CTTGCGTG TGCTT G AGCAAGTG AT CTTC CTTTGAATATAGAACCGTCTCTCAT 
TTAAAAAAAAAAAAAAGTATTTTCAACTGAACAGGCAGGGGTGCTGCACACCrTCAGTCCCAGCATTCAGAAGCAGAGGCAGGCAG 
ATCTCCCAGTTCAAGACTAGCCTGGTCGACAGAGCGAGTTCTAGCCTGGTCTACAGAGCGAATTCTAGCCTGGTCGACAGAGCGAG 
4 5 TTTCTAGCCTGGTCTACAGAGCGAGTTCTAAGACAGCCAGGGCTAAGCAGAAAAACCATGTCTCACAAAGCCAAATAAAATANNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNhmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

50 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^nnnnn^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

55 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNTWNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnot 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

6 0 njinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

6 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni , in^ 

70 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^NNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 



469 




WO 03/00858 3 



PC T/U SO 1/5 1291 



NNNNNNN^WNNNNNNNNNNNNNN^WNNNNNNNNNNNNNNN^r^^^J^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN>ttnWNNNNNNNNNNN^ 

NNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNIW^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>ftJNNNNNNNNNNN^ 

5 NNNNMNNNNNNNNNNNNNNbn^INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNl'n^NNlJNNNNNNNNNNNN^^ 
KNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTOTNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNN^ntfNNNNNNNNNN^nWNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNACCTTCTTAGACAAAAGGGTCTCACTGTGTAGACCTGACTGTCCTGGAACTCCTATGTAGACTAGGATGG 
10 CCTTGAACTCACAGAGATCTAAGAGTCTATGCCTCTCTCTGCTGGGATTAAAGGCATTCCATCCTATGCCTAGTCCAGGACCAGTG 

TATCAG CCTGCCCTATGCTCTATTAG TGCTTCATCATGG AGGCAG ATCTCAG CCCTGGCTTCCTGTGATGCTCAGGTG CCATTTCT 
CCTGGGCACAACAGTCTGCCTGTTATCCCACGTCCTGGTTCTCTTGAAGATGGGCCTTTACTGTCTGTGACCTGAGTGTGCTTTCT 
AACAGACAGCAACACCCCAGGCATCTCCCAGGAATGAATGATGGCTTGCATCTAAGTCACCTGTGGTCCTTGGGCAAGTTATTTCA 
TTTTCTAGGTATGCTAGCAATTAAGAGAATTAGAGAAAAATATGCACATATGGGCCATATGGATATACATGAATATGTATGTGCCA 
15 TATGTGCCGTAGAAAAGGATTAATTAACACACAGCTAATATTAGATAGCAGTTGGACACAGCCATGTATACCTGTAATCCAATGAC 

AGTGACAGGGG AGGCTAAGG AAGGAGGCCTGCATGCAGTAGCTTC AAG CTCAGCCTGGT CTACATAGTGACCCCCAGG C CAG CTAG 
GAATCAGGTGAAACCCTGTTTCAACTGCTCACCCTCCGAAAAGCTAGATTTTATGTGTTTTATTTGTTTGCAATGGTAAGACAGGG 

AGACAAGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTGGAACTCAGAAATCTGCCTGCCT 
2 0 CTGTCCCCCAAGTGCTGGGCTTAAAGGCGTGCACCACTGCTGTTCAGCTAGCCAAAGATAATCTTAACCCCCACTTCTCCTGCCTC 

CACCTCTGAGGCCTGGGGTGACACTCAGGTTCCACCCTGCCTGGCATAGATATTATTCTTCATTGGATCACACCTCACACCTTCTT 
CACTGGGCCTCTGCTTTAGGAAACTGGTTATCTTTTTATTCATTTATTTATAGCTATTTATTTCTAGTGTTGGGGAAAGAATCCAG 
GACTTTGGAAATGTTATGGAAGAGCTCTCTGCCACTGAGATCGGCCCCCAGGCTGGAATCTGGAAATCAATGCAAATCTCTCTCTT 
TCTCTGTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTGTCTGTCTGTCrCTCTCTCTCTCTCTCTTGTTTGTAGACCAGG 
25 CTATTGAACTCAGATTCACCTGCCTCTGCCTCCGGAGTGCTGGGATCGAACGTAAGAGCCTTCACATCTGGCGAAGCACCTTCTTG 

AAGAAGGCAAAATTTTGCTTCAAAAATTTGTTTTTG GTG CC AAG AAGTG AACT AGG CAAG ATCT CTCAC CAAG CTACACACC CAG C 
CCCGGAATTTGCTTGTTTTATTTTACTTTTTTGAGATAGAATATCAATATATAGTTCAATGTGGCCTCCGATCAGAGGTCTTCCTG 
CCTTGTCCTCACTTCCTTCCTTTTTCAGTCATCGGAGTCCATGGGGTTAGAATCGTCCTGGCCACCTCTGCCTCGACGTTTGTCTT 
TTTATGAGACTGATCAATTACGTTTGTACCAGTGAGGCACGTATGTTGTGGCTGTGTTGTGGAAAAGCAAACAGCCATCTGTCTTT 
30 TCATTATAATTTATCAAGACGGTGACTGGGACAGAGGGAGAGCCAGGGAGCAACCACATCGTCTCGTGTGTGTGGCCTCAGATCAC 

ATTTGATTCTTTTTTTAGAGTTGGCAACACAGTTCAGCGGGTAAAAGTCCTACCGCCATGCCCACCAGCCTCAGCTTAGACCCCAG 
GACCTGTGTGGTGGAAGGAGAGAGCTGACCTTCTGCAAGCTGCCCTTTGACCTTTATGCATACATTAGAGAGAGAGGAAAGCATCT 
GAGCTGCTCATGGGCTCTACATACACAACAGGCCTGCCTCAGCCTTCCTAACAGCTGCTAGTAGGTGTGTGCCACCTCTAGTGATG 
CTTGCTGGCTTTTTCCTATTTACTAATTGGTTATTTATATTTACATACATGTGCCTGTGTGTGCACCTACCCTACATGTGGAGGCC 
35 ACACACACACACACACACACTCTTGGTGCTGGAATTATAAGCACCAGGCCCGCACCCAGCTTTTATGTAATGTTCTCATGGTACAG 

AACTCAGGCTCTCATTCTTGCTTCGACACCACTTTGCCAACTGCATCATCTCCCTCGCCACCCCCATTTTTATTTTTTTGAGACCA 
GTTTTCCAGACTGGTCT CGAAATCAAG ATC CTCTAGGGT CAATATCCTG AGTG CTAGAATT ACAG ATAT CAGCATCCC ATATTG AC 
TTAAATAATGTGGCGGTTTAAATAGTAAATATGGGCCGGGTGGTTGGGCACGCCTTTGAACTGAACACTTGGGAGTCAGAGGCAAG 
TGGAATTCTGCGAGTGTGAGACCAGACTGGTCTACAGAGTGAGTTCCAGAATAGCCAGGGCTACACAGAGAAACCCTGTCTCGAAA 
4 0 AAAGGAAAAACAAAACAACAACAACAACAACAACAACAACAAACTAGTGGCCAGGAAGAAGAGAGAAAGATCAGGTGGCCTCTCCA 

GTTTGGAAAGAGACAGGATGAACTCAGGACTAGCTGTTTGCCAGCTCGGCTTCCATTCATAAGAAGGGTTTCAGGTGCGGCTCTGA 
CCTATAAAAGGATGACCTTCTGACCTAGTTAGTGTGTGAGTGTCTTTTTCTGGTCTTTACTACTTAGCTCAGGCTGCCCTAGAACG 
GCCCCATTTCTCCCGCTTCAGCGTGTGCCACGGTGCCCCAGCCAAGTGGTTCCTTAGTAAAGTGGCACTGTTGGACACCTAGGCAA 
AGAAAGGTGATACCAGTGCTGTGTGTGGGCAGCACAGCTCGCTAAGTTCCCGGGATCAGCCAGTTTTCTATGTAGACACTTGGGGA 
45 CTCTCACTTCTGAGCACCTGGCACATACTGTTGAGGTCTGTAGTCTCAGGGAGCTGAGGCAGGTGGATGATTCCATGAGAATGAAG 

GGTTTGAATCCCATCTCAAAAATGTAGCAAAGCTAAGACTCCAGTCTAAGTCCATGTTTAATAACAAAAAGAAGATTGGGGGGCTG 
GAGAGACAACTCAGCAGTTAAGAGCACTGGCAGCTCTTCGGAGGACCCACGTTTGATTCTCAGCACCCATGTGGGGGCTCACAACC 
ATATGTAACTCCAGCTCCAGTCTCAGAGGACCTGGCGCCCTCCTGTGGCCTTCACAGGCACTACGTACACACGTGCTATACATACA 
TACATACATACATACATACATACATACATAGCACGCAGACACAGAAATTAAATTAAATGGAGCTGGGCATAGTGAAGAAACTAAAG 
50 CAGAAAGATCCCTTTAAGATGGAAGTGTCTATCTCCGAGCTAGAGTGAGTTTTAAGCCATGCTGGGCTACAGTTAGATTCTGTGGA 

AACAAATAACATCAACCAGAGCAATAACAATAATAACGAGCATAGAGAGAAAACAAAGCAAGCCAGGTAGGGTGTACTTCAGCGGT 
TAGGCAGAAGANNNNNNNNNNNNNNNNNNNNCCTGGGCGCGCGGGTCGTTGGGACGCCGGGAGACCCCCGCGTGGGTCGAGCGCGC 
TGAGTGTCCCGTGCCTCTTTCCTAGGCAAAGAGAAGGAGCCCCCTGGAGTCGCAGTACCAGGTGGGCCCGCTGTTGGGCAGCGGTG 
GCTTCGGCTCGGTCTACTCTGGCATCCGCGTCGCCGACAACTTGCCGGTGAGTGGGCAACGCCGCCTCGGGGAGGGCGCGCGGAGG 
55 GATGCTTTGAGCAGGAGGGTCTGATGGAGACTCGGGGGTCTTCTTCCAGGTGGCCATTAAGCACGTGGAGAAGGACCGGATTTCCG 

ATTGGGGAGAACTGGTGAGTGAGCCGGAGCCAGAGACCCTCTCATGGGTGGGrGGGTGGCGACGGGCGTGCCGGAACCGGCGCGCT 
AACCCTCGCCCTCACTCTGCAGCCCAATGGCACCCGAGTGCCCATGGAAGTGGTCCTGTTGAAGAAGGTGAGCTCGGACTTCTCGG 
GCGTCATTAGACTTCTGGACTGGTTCGAGAGGCCCGATAGTTTCGTGCTGATCCTGGAGAGGCCCGAACCGGTGCAAGACCTCTTC 
GACTTTATCACCGAACGAGGAGCCCTACAGGAGGACCTGGCCCGAGGATTCTTCTGGCAGGTGCTGGAGGCCGTGCGGCATTGCCA 
60 CAACTGCGGGGTTCTCCACCGCGACATCAAGGACGAGAACATCTTAATCGACCTGAGCCGCGGCGAAATCAAACTCATCGACTTCG 

GGTCGGGGGCGCTGCTCAAGGACACAGTCTACACGGACTTTGATGGTGAGCCAGGCCCCGGGGAGGGAGCTGCCCAAGGTGCCGGC 
CTGGAAGCCTCTGGCGGCCTCGGCTCCGGCCCTTTGTAAAGGTCATTGGGCCGCCTGGCTCAGAGCTGGCAGGGGTGGGGCAGAGT 
CGAGCTTCCCGGCATAGTACAGCCGGGGATTTCGAGCTGGTTGAACGAACCTGCAACATTTCTGGCGTGATTGGGGTTTTGTTGTT 
GTTGTTGTTGTTGTTTTTGTTGTTGCTGCTGGTGTTTGCTTGTTTTTCTTTTCAGCAGGAATTTATTAAATTCCATGCTTTCCCGG 
65 TGAATAAGAGGTCGTGGGTAGCCGGCTGTAGCCCAGATTTCTAAAGTATGACCCACTTTTCCCTCCAGTAGGAGGTGGAGCCGTTG 

GTGGCGGGAGACATTGGTGCTGATTTTTTTCTTTTTCTTTTTTTTTTTTCTTTTGTAGTTTTGTTTTGTGGGGGAGTTTTAAGGTA 
GTTCTTAGAACTGCAGGGTTTTGTTTTGTTTTGTTTTGCTTTTGAGGGTAAAGGAATAAGAGCCGCGGTTTCACCCCACTTGGGGG 
TGTTGTGGGGTGAGGAGGCCTGGAATGAATGTTGTGAAATAAGATCTGTTGCTGGTTTGAAAATTAGTTGGGAGTCTCCGCTGGGA 
GGATGAAAACCTATCTACCATAGGGAGGGGCTTGGATCGCGTTCTTTCAGCAGTGGAGGGCAGGAATAGTAGATCAAAGCGCGAGG 
7 0 GTGGGTCACGATCCGAGTGGCTCACCCGGACAAACTATGGCCTTTCAAAACTTGTGACTCTGGCTTGTGGTTTGAATTTCTTTGGA 

GGATGCCGGGCTGGGCTGCGTTTTTTGTATTTAACAGTTAATGGCTGGCTGAGTCCTCCCCTGTGTTTTCCCCCCCTGGGCAAGTC 

ACGTGGTCTGAAACCAGCCCTGCAACTGTACCTTTCCAGTCTAGGGAGTGGGAGAGTGCAGTGTCTATGCCTTGCTTGCATAGAAC 
CCGGAGGAAAGCACACCCTGAGTTAGTTGTGTATAAAGGCCCTTACCTGGGCCCGGTCTAGATGAGACTGGTGTGGCAGGGCCCTG 
75 GGGTCCTTGTAGTTAAAGGCTAACCCACTGAGTGGGGCCTCTAGACTTGAGCTTTTCGGTGGCTTTATTTGTCTTTGGGCCGATGT 
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gtaagggatttgggtttagggtttttgggctcccagagagctaccatatcatttcttcattttctgtctggaccagagaggcagag 

atggagagaaaaaaaaaatatggttgttttaaagtcaaatctgcctgtctgcctcctgagagctgggattaaaggcatgtgccacc 

aaacccgagccaggcagtgtctttattaaaaaatatttgaaaacctagtggaggtggtggttcttgcttttaatccagcccttggg 

aggtagaggtaggcagatctccgagttcaaggccagcctggcctacagagtcacttccagagctacacagagaaactttggaggag 

AAAAAAAAAATT AAAAGAAGCGG CTCAGACTAGCTGCTTTGTT AC CTTT TTTTTTGCTAATG CTGGTTTCTTTCTATTCCCTCTG C 
TGGTAGGGACCCGAGTGTACAGTCCTCCAGAGTGGATTCGCTACCATCGCTACCACGGCAGGTCGGCAGCTGTCTGGTCCCTTGGG 
ATCCTGCTCTATGACATGGTCTGCGGAGATATTCCGTTTGAGCACGATGAAGAGATCATCAAGGGCCAAGTGTTCTTCAGGCAAAC 
TGTCTCTTCAGGTAACTTCCCTCAGACACCCCCAATCCTTCCCAAACCCTGGTTCAGGGTTGGTTTGGGGATTACAAGAGTGAGAG 
AGTATTCCTATCCACCTTTTTATTTTTATTTATTCATTTTCTTTGGGGGAGAGTAAGGCCTTAGCCTGCCTCTGACCCCCAACTGC 
TGGGACTCAAGAGATGGTGGGTTTTCACTGGGTCAGAGTACTCCATTTGGGCTCAAATTGGAACAAGTTTTATATACATCCCACCC 
CAACCCCCAGACCCTGTAAAATCTAAGTACCAGCAGAGACCCAGTCTCTAAACAAAGTTTAAAAAAAAAAAAAAAAAATGAAGGTT 
CCGGATAGTGTCAGTGGAAGGCGTGAGGTAGGTAGGTGAATTGAATCACCTCATCTTGCTCACTGGTGGCTCATCAAAACCCTTGT 
CATCCTTCCTATTTCTAGTGAGTGGGTGTCATGGGAAAGGCCCGAGCTATTGAAGTCTGAAACCACAGGTTTAAGAGGGGAGGCAC 
TTTTTTAACTGAAAGCTGATTGCTGGAGGCTTTCGGTATCCGTTCrTTCCCACCGGGCAGTGTTTGGTATAAAAAGTACCGTGCCT 
CTTTAAAAACCCCAGACTTGTAGGTCTGGGGAAGAAGACCTTTGCATTACAAAAACAAGTTGAGTCATCTTTAACCTCTGTCTGCC 
CCGCCTTCTGCAGAGTGTCAGCACCTTATTAAATGGTGCCTGTCCCTGAGACCGTCAGATCGGCCCTCCTTTGAAGAAATCCGGAA 

ccatccgtggatgcagggtgacctcctgccccaggcagcttctgagatccatctgcacagtctgtcaccgggatccagcaagtagc 

AGCCTTTCTGCTGCTGTCTGTCAGACCCTCCAGGGAGGGAGAGCTTGTCTTCTGGCCTCCAACAGGACCCTGCGTGACGATGCAGG 

GACAGCAATGACAACTCATTCCAGACTCCAGGTCCCTGGAGGAGCCTCCCACAAGGGAAAGAGACTACTTCACTGGTCCTGGGCCC 

CTCTTTGCGCGCCCCGCCCCCAGACTCAGCGTCTAGTGTTGCTGGGCTCCCCTGAATCCATCCCTGGTTGGGGGTGGGAGTGGATC 

AGAGCCCTGTCAATGGAACTTTAATCACCATGGAGACTGGGTCACCAAGATGGGCCAGGGGGGAGGGGAAAACAGTCTGGGGGGGT 

GGGATAAAAACTAGCACCATATTTAAGTCCCTGTCACCTCTTCCAACTCCTGAGTGCCTTCTGTGGGGACTCCGCCTGTGCTGGGA 

GAAATACTTGAACTTTACCTCTTACCTGCTGCTTCTCAAACTCTGCCTGGGTTTTGCTTCCTTCCTCTCCTCTCCTTTCCCATCCC 

CCACTTCCTATGAAAGGTGCCATGGGAGAGGCTACAGGGCCAACTGCTGAGCCACCTGCCCCTTTTCTGTCTCCTTTAGTAAAATT 

AAAAAAAAAAAAAAAAAAAAAAAACCAGACAAGCTGTAAATGTGTGTATAGTTCCGGCATGGTAGCCTGCAAAAGGACTGTAGATG 

ATAACAATrTTAAAGAAGAAAAAAAAATGCCTTTAAGTTATTTTATGTGTTGGGGGGTTTGGTTTGGTTTTTTTTTTTTTTTTTTT 

TTCTTTTTTATTCTTTTTTGCTTGTTTTTGAAAGATGGCACGTTCTACCCCGGAAGTTTTAATGTATTTATTTATTTATTTATTTG 

CTTGGGGACCTTTTAGGGGAGGGCTGTGACGCTTGCTGGGGTGTTGGGGCTCCGGTGGGACAGCTGCTGTAGCCCCCTTCTCCAGG 

ggcccccttggctgcttgctggagtgggtctagggtctgctgactgtacataagacagttccggtgtggtgtgccttccggatcct 

CTCTGGGGCTGTGCTTTGAGCAGCGTGCAGCCCGCTGGTTTTATCTGAGTAAAGTATACTGTACAGGGGAATAAAAGAGATCTTAT 
TTTTTTTTTTTATACTTGGCATTTTTTGAATAAAAACCTTTGTCTTAAACCTTGAGTTTTCCATTCATTCATACAAAGNXJNNNNNN 
NNNNNNNNNNNNCTGACGTGTCATGTCAGAGCTAGCATCGAACACTTGAGTTCCATCAGACAATGTGGTTGCAGGAATTACTACAG 
GTAGCACTTGAGAGTTTGATTTGGTTTTTGTTTTAAAGATTTTATGTATGTGAGTACACTGTAGCTGTCATCAGAACAGGGCATCA 
GGTCCCATCACAGATGGCTGTGAGCCACCATGGGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAAGCAGTCAGTGCTCTTAA 
CCATTGAGCCATCTCTCCAGCACCCTGGTTCTTGGTACCTCATAGCAGGGTTTCTCTTGAGCTCTAGCTGTAACTAGGGCTGTAGA 
TGAGGCTGGCTTCAAGCTCAGACCTACCTGCCCGGCTTGGTGAGTGACCAGAAGCCTAGTGTTTTTGACACAAGGTTTGAAGTCTG 
TGTAGCCTTGGAACTTGATATGTATAGACCAGGCTGGCCTGAAACTCCTGGATCTGCCTGCCTTTGCCTCCTAAGTGCTGGGATTA 
AGGGCATGTATAGTTCCACTGGAAAAGATTTGGGAGCCACGAGTCCTAGCATCTTCCTAGCAGAGTGGTGTAATCCTATAATCCCA 
GCACTTGGGAACTAAGAGGATGAGAGTCAGGAGTTCAAGGTCAGTCTCAGTCTGGGATACTCGTGACTGGTCTAATCAGCTGGAAA 
GATGCACTCTGGTAGACAGGACCAAAGGAATTCCTATACATTCAAGGCTGAGCCTGGGCTGGAGTTCCAGGTCTATCCTATCTCGA 
TAAAAGGGGATGAGGATGGGCAGGGGAAGTGGAGAGATGGCTCAGCAGTTAAGAATTCTTGCAGAGGGCCTGGGTACAACTTCCAG 
CACCCACATGGTGGCTCACAACCATCTGTAACTTCAGTTCCAGAGGATCCAATGCGCTCTTCTGGCCTCCAAGGGCACTAAGCGTG 
CATTCATACAAATACACAGATAACACACCTATTAAGAAAACATTTCAGCCGGGCAGTGGTGGCGCATGCCTTTAATCCCAGCACTC 
GGGAGG CAGAGGCAGGCAGATTT CTGAGTT CAAGGCCAGCCTGGTCTAC AGAGTG AGTTCCAGG AC AGTCAGGG CT AC ACAGAG AA 
ACCCTGTCTCAAAAAACCAAACAAGAAAGAAAGAAAGAAGAAAGGAATAAAGAAAGGAAGAAAGAAAGGAAGAAAACGTTTGCTGT 
TCTTGCAGGGGACCCAGAATTGGTTCCCAGCACCTGTATGACCTCACAATTGTCTGGAAGATGGGGCCCCCAGTTTGCCTCATGTT 
TGGTCTGAGTATGTCCTAATAGTTGAACCACTGCTGATCCAGGTCCTAAAAGTAATTCTTTCTTTCTTTCTTTCTrTCTTTCTTTC 



AGGCAATTTCTCCTGTAGCCTAGGCTTAAATAGCCCAGGAGAGCCTTGAACTCCCGATCTGTATCTAGGATCTGGGGCTTGCTGCC 

ACCACACCCAGGTGTAAACATTGCTTTCTTGTTGCTTTCTGCCCATTAGTAACAGTTCTAACATTCTTCCCTCCTGCAGGGGCATC 

TTGACCTCTTCCTCCCCTCTTGCCATAATCTCTTAGGAACTTGGCCCCATTGCATTGCGCTTGTGGAGGATCCAGGCCACAGTGCC 

CTCCCTTCATCGAGAGATCTCCTCTACCACCACATCTTGGACTAGGTCCCAAACCCCAGCACAGCCTCGGTGTGGCTCAGAAAGGA 

AGGAAGGATTTCTCAGCTCTTGGGGGCTGATTTTCTGAAGTTCCCCTTTTCCCTACCCTTCTGTCCCCTCCTCCTTCCTGTATACA 

CACTGCCCGGCAGCTGGGTGTCTAAGCACACTGTGGGACCTTTCCAGTCAAGTTGCAAGTGAACAATTGAAAGTTGCTAGAAACTT 

TATTTATTTATTTCATGTATGTGAGTACACTGTAGCTGTCTTCAGACACACCAGAAGGGTGCATCAGATTTCATTGCAGATGGTTG 

TGAGCCACCATGTGGTTGCTAGGAATTGAAATCCCCTGCTAGAAATGAAATCCGGCAGAGCCTTGCCCTTCTTGCCTTTGAGATGA 

GTTGGGGGGGGCCTTTCTGTGGCTGTTGAGACTGCTGGGGGCCATACAGTGTGTCTGTAGAAAGTAGGTTCTCAGGGGCTAGAGAG 

AGGGCTCAGTGGTTAAGAGCACCGACTGCTTTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATCT 

GTAATGGGATCTGATGCCCTTTTCTGGTGTGTCTGAAAATAGCAACAGTGTACTCATATACATGAAGTAAATAAATAAATCTTAAA 

AAAAAAAGAAAGAAAGAAAGTAGGGTCCTCGCTAAGTAGAAGAGGTCAGAGGTTGTAGGAGATGCTTTTAGGTTCTGTTTGTTTTG 

TTTGTTTTTTGTTCTTTATGTAAACCAGGTTGGTCTTAAAGTCACAGAGATCTACTTGCCTTTGCCTTCCTGAGTGCTAGGGTTAA 

AGGTCTGTGCCACCACACCCTGCATTATTTATTTTTTATTTTATTTTAATTTAATTTAATTTTATTTTTTATTTTGAAATAGCATC 

TCCTGCATTCTAAGCTAGACTTGAACCCTGGCATGATAGGTGTGTGTGAGCTGAAACTAGGCATTTTTTGAGAAGGGGAAAGGTCC 



CTGGAACTCACTTTGTAGATCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAAGCATGT 

GCCACCACCGCCCGGCGTGGTTGTCACTTCTAAGGAGTAAGAAGAGGGTTGTGATCTGGGGAGAGGGACCGGCCCAGCTATCTTCG 

CATTAGTTCCCATCCAAGAGATGGAGACAGATCTGTTTATGTCCCTGTTGATTTGCTTTTTAGCTGTATGACATGTTGTGACATTA 

TGGACAGACCTGTGTTTCCAGGAGGCAGAGATGGGGATGGATGTCCTTGGCGGAAGAGATTGGGAAATCTCCCCAGGGAAGGCAGC 

TTCTCACTGTTTTGTTTTGTTTTGAGTCAGGGTCTCCATACATGTAGCATGGGCTGGGTTCTGATGCTATGGTGCCCTGGGAGCTC 

AGAAAACAACTTGNNN>n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 



NNNNNNNNNNNNNNKNNNNNNNNbTbnWNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNhMNNNNNNNNNITONNNNIWNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'^^ 
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NNNNnNNNNjftjNNNNNNNNNNNNNtWNNNNNNNNNNNNNNN^^ 

j^jjj^j^jjj^NNfn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

j^NNj^NNt^NNNjJNNTTONNNNNNNNNNNNNNNNNNN^ 

j^NN NN i^Ni^NNNNNNNNNNNNNNNNNNNNNNNNNNNhn^NN>n^NN^ 

5 j^jjj^ji^ji^WNNNNNNNNNNNNNNNNNNNNNNNNNNW 

IjI^jNNNNjjNNNtttJNNNNNNt'n'JNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnn^ 

NfjI,jN^7NNfn^NNNNNNNNNNI;nJNNNin^NNNNNNNNNNNNNN^^ 

NN^KNNNNNNNNNNNNNimNNNNNNNNNNNNNNNGCCGGGCACGTTTCTCGTAAGTGTTGCTCAGCTCCTTTAACTGCTCCGCTGG 
10 TTCTTGGAAACCCTCACCACAAGGACCTATCGAGAGCAGTGTTGGAGCAGATATGGCATAGCCCTCCCCCCCCAACCCCCCCCAGT 

TCATTTCCGCAATGGCCTGTGCTACTAACCCCGATTGCCAACAGCGAGGTTGCAGTGACCCCTCCAGTGGTGGTGTGAGGGAGTGG 
AAACGAAGCAGAACTCAGGCCAAGATGAGGAGACCCCGTATTATTTTAATTTACAGTAATAGGACnCCAATGTGCAGAATTCTTG 
GTGACCTTAGGTCTGGGATACAGTACAAGACCGGCTGTTATTGAATTGTATCCTGTTGTTTGGCGAGTCTAACACCAATAGCAAGC 
AAGTTGGTGGTGTGGCTCAGTGGGTAGAACGCTTACCAGGCATGCACGAAGCCCTGGGTAGGGTGTTTTTTTTTTGTTTTGTTTTG 
15 TTTTTTTACTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCCGATTTCATTACAGGTGGTTGTG 

AGCCACCATGTGGTTGCTGGGATTTTGAACTCAGGACCTCCGGAAGAGCAGTCAGTGCTCTTAACCCCTGAGCCATCTCTCCAGCC 
CCCTGGGTAGGGTTTGTAATCCCTGTGCTGGGGAGGTAGAAGCAGGAGGCCCAGATGTTCAAGGTCATGCTCAGCCTGCATTATAG 
GCCACCCTGGACTACAGGCAGGACAGTAACAGTCACGTCTATGTGACCCGATGGTTTTCTTAGTTTGTGTCCCGATGCCCCCAGAT 

20 ATCCCAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGG 

CTGCACAGAGTAACCCTGTTTTGAAAACAACAACAACAAAGAAATAAATGCTTTTACATTCATTTACTTTGATGTTGTTGGTTTTA 
AGATTTATTTTCAGTTTGTAATTATTTGTGCACTTGTGTGTGTCTGTGCGGGGGTGTGCCTACAGTCGGGCACAAGTACTTGCAGA 
AATCAGAAGGGGACACTGGACCCTCTGGAATTGGAGTTGCAGGCAGTTGTGAGCTGTCAGATCTGAATGGTGGGAACCAAACTTGG 
ACCTTCTGTAAGACTGGTATGTATCTTAAGCCCTGGACTATCTCTACTGACCCCATCCGTGATCATGATCGTGTCACCATCACCAT 

TGACTGTCTTTGAACTCACTCTGTAGACCAAGCTGGACTCAAATAGTGCTGGGGACAGAACCCAGGGTTCCTGCAATGCTAGGTAA 
ACCCTCTTATCAACTGAGCCACATTGCCGCCAGCCCATGAGTTTTGAATAAACAATTAATTTTGTGTTTTCCAAAGTTTTGTCATT 
GTATATAAAATACCCTTTTAATCTAACTCCCTGGAACCATGAGGGCCCACATGAAATCAGGGGCAGTAGCAGCGTGGTGTGTAAGG 
GACCCTTCCTTGACTTGGAGACATATTGTCACAGTTGAATTCCGCTCCAACTTTGGTCTTCACGTGACCTTGGCAGATATTTAGTT 
3 0 TCTGAGTTTTGTTTTTTTTCTTCTCATCCACGACAGAGAAATGGTCCGGAGTTrGTGAAGCCTGTGCCACCCAGCCAACGGTCATT 

GGTACAAATGAGGCACAGCTTAAACAGGACACCGTCGAAAGGAGATTTTAGAATGAGCTAGTCTGAATCTCGGTGACCTGGAGCTA 
GTGGGGTCCAGAGATAGACTGAAAAGGGCGCCAGGAACTTCAGGGGAGGGAGTGCGGACTTGTTTTTCAAGTATGGTAATGTTTAT 

tcggctgtgaaaggctgtcagaaacacaccctactgagctaatgcttaaaatgcatgcagtgtcttatgtgtataaattacccctg 
ggtaaaatgacttaaaaaaaaaaaagttaatttcttttccttttccccatcaatgaaaacacgtccctgagccaaatataccacgg 
35 aagtctcctttccggttagattattcatgtgagtgcgaacattctccccgtggattgatataaataaatgagaattggcttaattt 

cccaccttactttctgactgtagtgcaaaattagagagatgtgtcatcagggggtggagggggccgacgctgcgaccacgctacga 

ctggcgaagcactaaagcaaagtgatggttgctcgcggtggcggaacatgtctgggaacctcgcaccttgggaggtagaggcagga 
aggtcaggcagccaacacttggtgagttccacgccagcctgggctatgtgagacccagttgctaaacagcaaagcgagatggtgcg 
40 gtgcggcacaggctgacagctctgcagtagccaaaggaatcacgtgatccatctggttctatctcccatcatccctcatttctttc 

ccctttggggtgaaatgtacacatgtatctttgaaggaatttttttctttaatatctactattaacatttttgcttacaactcctt 
ggcttttattgtctccacacctagtcaaagagaaactagacattttaatctatttttcaggtagccacgtaactagagatgagaag 
atgagaacggattttgctgtagatgtctatccatctctgtgtctttgggttttttaagatttactttattatatatacacagtgtt 
ctgcctgcatgtatgcctgcaggccagaagagggcggcagatcaccttatagatggttgtgagccaccatgtgggtgctggggatt 
45 gaactcaggaccactggaagagcagccagagcgcttaacctctgagacatctctccagcgcagtccatccatctctatgcatatgt 

aggttaggagtagtgcaaggtcagagctcaaggtcctaagcaggtggtgcacacttgtcagcctaactctagggaaaaggaggcac 
gagaatcaggagttcaaggttaaccttggctatgtaacaagtctgcagccagtttgggctccaagagaccctgtcttggtaaaatg 
aagctgataagcacacttgctgctcatccagaggacccaagttcaagtcccagcacccacacaaattggagggcaaattggtattt 
aattatttactatctgtttgtgctattgggatttagaactgagctaggcaagtgctctactcctgagctccacccgttgctgcagt 
50 cttacatatccaggtgagcacgtggaggtcaaaggacaactggagaattgctcagaagtaaagagcactggatgctcttccagagg 

tctcaagttcaattccctcacccatatagtggctcacaaccatttgtaatgtgagccaggtctctcctggctcaggggtgcagggt 
gcaggaggtctaacttagccctctcgtttactttgtgccacagggtcagttgtccttgtcacttggctcttcaaacagttacatct 
ttttgatcacctgggattccttcaggctgggttctgtgctctttattttaagaatattgttatattttaagggggtgggctgtgga 
tcaggggagtgggagtcatttcttctaatcattttggtcccggggatgtaattcaggtcctcatctctctctctctctctctctct 
55 ctctctctctgtctgtctctgtctctctctgtgtctgtctctctgtgtctgtctctctgtttctctgtctctctgtttctctgtct 

ctctctctttgagacaaggtatccctgggtgatgtgaaacttgctgtgtaaaccagactggcctcaagctcatagggatcacctgc 
cttagcttcccagtgctggggttcaagatgtacaaggcctggctggagagatggctcagtggttaaaagcactgactgctctccca 
gaggtcctgagttcaagtcccagcaaccacatggtggctcacaaccatctgtaatgggctctgatgccctcttctggtgtgtctga 
AG ACAG CTAC AGTGT ACTCATAT 

60 

MOUSE SEQUENCE - mRNA 

tctagagtcgacctgcagcccaagcttccttaatggaatcttctggtttatttatttctcacctttggccttattttttcctgtgc 

gcatgctagatgactatctgatcattgagctacatcctcagccataaggcttttccttttgacatatggtcttggttacaccactg 
65 tctggcttcactatactgctcagtttggcagtcctcctgtttcagccttccaaatattagaatgacaaggatgacccactacatca 

ggttcatgaattgctgttaagtgttctttacgttgggtcatctcccatcagaaacggttggataaagggtggttgtgcttgcagtg 
tgggcaagagggaaggcagaagcaaacgatccatgaatttgagaactgtcctggctttggcatgcacagtgagattgtatattaag 
AAGCAG AAAAAGGAAACAAAG CAGGT AGACAG TATAAAT CAACG AAGAG ATAGCATACAG AAAGT CTT CTTGTTTTAAGGCAGG AT 

CTTTTGTGTCTCTGACTGACTTTGAACTTTGACCTGACTCTACCTCTTTGTCCTGGGATCAAAAGTACCATTTATG CAGTGC CCAG 

TTGTAAGAACCCCACATGACCATCAGATGGGCGGCAGTGAACGAAGGCTTAGAATTTGTTCAGCAAAAAAATGTGGAAATACACGC 

G C CTTGTTCAG AACGCAAGGCTTT GAATAAG CGAC AGGACTGGAG TGTATGTAGGTTGGTG ACAGGGTGCATGTGTAAG ACCCTGG 

ATTTCCCAACATCAGACACATTCCGAGAAGAGGACAGGGCACTTTGGACAGGTGGACTTAGTTTTCAGAGGCACAAAGTCTGGAAT 

gtgctgggagattgaaaacaagtggaaatagtcctgtttggacagagctgagggcctgatagggaactggaggtagttgtactggt 
75 gtttaacacatatttatttatagacagagtttctctttgtagacaaggctggcctggttagaatgttgtggttttaacgttgggca 
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CCACTCTAGGCATACCTGTTTTCTGATTGCCTGCTCAATACCAGTGCCATAGATGTTTTTAGGCTGATTAAAGGGAGAGCTCTGAA 
CCCTCAGGAGCAGAATTTGGGCCATTCTCTCTGCTGTCGTATGACCCTGTGTCATCCCAGTGACGAGTCATTTTCCTATCTGCAAA 
AAAGGAAGTAATTCTCCTTCCCCTGGGTTTTTCTCCTTTCGTCATCAGAAATGAATGAGTTAGTCCACAGAACACAAACAAAGGGA 
AATATGTAATGTTTTGTAAGAGGCATCCATAAAAGTTATGGAGTCTCTGGGCATCTTTATAAGCAGCATGGAAAACTTGTAAAGGA 
5 AGCATTTAAACGCGTGCGCTAATGACTACATCCACAACAGGCTCGTTCCTCCTTTAAAGATCTCTCAGACCTAAGAACAACAACAA 

AAAT AACGAACAAGGGGTG TAGCTGG CTGTCCATGACTCTGGCCAC CAGTATCTCAGTTTAT ATGG ATTACACAGAATG AGAG TTT 
ACCCATTTCCACACGTCGTTATCAACTCTCCATGAAGTTCAAAAGGACAAAAGATGAAAGCGGACTCGGCTAGCTTTCCGTGGTAT 
TTCC ACGTGCATGTGGGG ACTTT CCTTTG AG ACAAGGCTGGGGTGGGGGCCAAT AATATCTGGTAT CG C CTGACTGCTAATACCAA 
GCTGATGAGAAGGTAACTACCGCAACAACCTCTGATTAAACCCAGCGGCACCCTCCCACCCTCGCCCGCGATCAGGAATTTTCCTG 
10 CTCCTCCCGCCCTCTCAGAAGGGGCTGAGGCAGCATTTGGCAAGAGAAAGCTAACGTTTGTGTCGTGATTTCCTCTCTCAGGCGCT 

CGGACATGGACCGAGGGGATCAGGTACCCCGGGTCCCTTCTAATTCTCTCTGCATTTCTAAATTGAGAATCTTTGTCACCGGCTCC 
TCGCATCCCAGGTCTCCCCCACTTTTCCTCGCAGGCCTGTGACTGGCCTCGGTGTGCAAAATGCCGGTGACTCACGTCTTGCACAG 
CCTTCGCCCCCAAAAACACAATCATCACCCCCAGGATCTAGCCCACATAGCATCGTCAACCCGCCCCAGCAGCCTTGGAGGTCTCC 
GGGCTGAGTCACACCAGAGGACCACCCTGGTCGGCATCCACACACACGCGGTCCCTACTCATGGCTTCCGCGCCCGCCACACCAAC 
15 GCCCTTCCATTTCTCACAACTTGCTACGCTCCAGCTCCAATCCTCGACCCCCCTCCACAACCCAAATCTCCGGGAAACACAGAGCC 

GGCGGAGCTGGCCTCGGGCGGCCTTTGATGGCTTTGTTATTGTTTGGGTTTGAATCGATACCCCCTCCCCATCCTTCCACCCCCGC 
CCGCGCGCGCCACCCAGCTCCCGCCTCCCTGCACGCCCAGGCCCCTCCCCCTCCGTTTTGGCGCCTTTTCCTTCCCGCCAGTCGGC 
TTAGACCATTCTGACCGCGAGGCGAGAGGCGGGGCCCGCAACGCCTTATGCAAATAGGGCGTCTTCTGGTTGGCTGAAGCGCGCCC 
GAGGGCGGGGCCGGGGAGAGGGGTGTAGCCGCGAGGGGGCGGAGCGGAGGGGGAGGGCCCTGGTCCCGCCGCCTCCCCGCCCCCTC 
20 TCCGCCCTCCGCGCCGAGCCAGCCCGGCTCCCCACCTCGCTCCCGGAGAGGCCCCGCCCCGTCCCCGCCCGCCGCCGCCCTCCCCA 

GCGGCGCGTCCGCCCCTTTACTCCTGGCGGCGGGGCGAGCCGGGCGTCTGCAGCAGCGGCCGTGGCGGCGGAGGAGGCTGGAGGGG 
AGTCGGCAGTGCCGGCGGCGGGATCGGCAGTAGCAGCAGCAGCAGCAGTCACAGTCAGCAGCAGCCCTGGGTCCCGCAGCGCCTCT 
CGCCCTGCCGCCTCCCGCACTGCCTGACCCAGCCGGCGAACCCGCCCGCGGCCAGCCCCGCCAGCGCCCTCAGTCGTCCTCCGACT 
CGCCCTCGGCCTTGCGCGCCAGCCGCAGCCAGAGCCGCAACGCCACCCGCAGTCTGAGTCCCGGCCGTCGCTCAGCCCCAGCTCGC 
25 TCCGCCGCCGCTGCTGCTCGTCCCGGCACCGGCGCCGCACCGACACCCTGGAGGTGGGGATGCTCCTGTCCAAGATCAACTCCCTG 

GCCCACCTGCGCGCCCGCCCCTGCAACGACCTGCACGCCACCAAGCTGGCGCCGGGTGAGTGTCCCCACCCCACCCTGGGCGCGCG 
GGTCGTTGGGACGCCGGGAGACCCCCGCGTGGGTCGAGCGCGCTGAGTGTCCCGTGCCTCTTTCCTAGGCAAAGAGAAGGAGCCCC 
TGGAGTCGCAGTACCAGGTGGGCCCGCTGTTGGGCAGCGGTGGCTTCGGCTCGGTCTACTCTGGCATCCGCGTCGCCGACAACTTG 
CCGGTGAGTGGGCAACGCCGCCTCGGGGAGGGCGCGCGGAGGGATGCTTTGAGCAGGAGGGTCTGATGGAGACTCGGGGGTCTTCT 
30 TCCAGGTGGCCATTAAGCACGTGGAGAAGGACCGGATTrCCGATTGGGGAGAACTGGTGAGTGAGCCGGAGCCAGAGACCCTCTCA 

TGGGTGGGTGGGTGGCGACGGGCGTGCCGGAACCGGCGCGCTAACCCTCGCCCTCACTCTGCAGCCCAATGGCACCCGAGTGCCCA 
TGGAAGTGGTCCTGTTGAAGAAGGTGAGCTCGGACTTCTCGGGCGTCATTAGACTTCTGGACTGGrTCGAGAGGCCCGATAGTTTC 
GTGCTGATCCTGGAGAGGCCCGAACCGGTGCAAGACCTCTTCGACTTTATCACCGAACGAGGAGCCCTACAGGAGGACCTGGCCCG 
AGGATTCTTCTGGCAGGTGCTGGAGGCCGTGCGGCATTGCCACAACTGCGGGGTTCTCCACCGCGACATCAAGGACGAGAACATCT 
35 TAATCGACCTGAGCCGCGGCGAAATCAAACTCATCGACTTCGGGTCGGGGGCGCTGCTCAAGGACACAGTCTACACGGACTTTGAT 

GGTGAGCCAGGCCCCGGGGAGGGAGCTGCCCAAGGTGCCGGCCTGGAAGCCTCTGGCGGCCTCGGCTCCGGCCCTTTGTAAAGGTC 
ATTGGGCCGCCTGGCTCAG AGCTGGCAGGGGTGGGG CAGAGGCGAGCTTCC CG G CATAGTACAGCCGG GGATTT CGAG CTGGTTGA 
ACGAACCTGCAACATTTCTGGCGTGATTGGGGTTTTGTTGTTGTTGTTGTTGTTTTTGTTGTTGCTGCTGGTGTTTGCTTGTTTTT 
CTTTTCAGCAGGAATTTATTAAATTCCATGCTTTCCCGGTGAATAAGAGGTCGTGGGTAGCCGGCTGTAGCCCAGATTTCTAAAGT 
40 ATGACCCACTTTTCCCTCCAGTAGGAGGTGGAGCCGTTGGTGGCGGGAGACATTGGTGCTGATTTTTTTCTTTTTCTTTTTCTTTT 

TTT TT TT T TTTTCT TT TGTAGTT TT GTT TT G T GGGGGAG TT TTAAGG T AGTTCTTAGAACTGCAG G G T TT T G TTTT G T T TT G TTTT 
GCTTTTGAGGGTAAAGGAATAAGAGCCGCGGTTTCACCCCACTTGGGGGTGTTGTGGGGTGAGGAGGCCTGGAATGAATGTTGTGA 
AATAAGATCTGTTGCTGGTTTGAAAATTAGTTGGGAGTCTCCGCTGGGAGGATGAAAACCTATCTACCATAGGGAGGGGCTTGGAT 
CGCGTTCTTTCAGCAGTGGAGGGCAGGAATAGTAGATCAAAGCGCGAGGGTGGGTCACGATCCGAGTGGCTCACCCGGACAAACTA 
45 TGGCCTTTCAAAACTTGTGACTCTGGCTTGTGGTTTGAATTTCTTTGGAGGATGCCGGGCTGGGCTGCGTTTTTTGTATTTAACAG 

TTAATGGCTGGCTGAGTCCTCCCCTGTGTTTTCCCCCCCTGGGCAAGTCTTTGCTGCCCCCTGTTGAGCACCACGAGGCTAGCACC 

AGTCTAGGGAGTGGGAGAGTGCAGTGTCTATGCCTTGCTTGCATAGAACCCGGAGGAAAGCACACCCTGAGTTAGTTGTGTATAAA 
GGCCCTTACCTGGGCCCGGTCTAGATGAGACTGGTGTGGCAGGGCCTGGGGTCCTTGTAGTTAAAGGCTAACCCACTGAGTGGCCT 
50 CTAGACTTGAGCTTTTCGGTGGCTTTATTTGTCTTTGGGCCGATGTGTAAGGGATTTGGGTTTAGGGTTTTTGGGCTCCCAGAGAG 

CTACCATATCATTTCTTCATTTTCTGTCTGGACCAGAGAGGCAGAGATGGAGAGAAAAAAAAATATGGTTGTTTTAAAGTCAAATC 
TGCCTGTCTGCCTCCTGAGAGCTGGGATTAAAGGCATGTGCCACCAAACCCGAGCCAGGCAGTGTCTTTATTAAAAAATATTTGAA 
AACCTAGTGGAGGTGGTGGTTCTTGCTTTTAATCCAGCCCTTGGGAGGTAGAGGTAGGCAGATCTCCGAGTTCAAGGCCAGCCTGG 
C CTACAGAGTCACTT CCAGAG CTACACAG AG AAACTTTGG AGGAGAAAAAAAAAATTAAAAG AAGCGG CTCAG ACTAG CTG CTTTG 

TACCATCGCTACCACGGCAGGTCGGCAGCTGTCTGGTCCCTTGGGATCCTGCTCTATGACATGGTCTGCGGAGATATTCCGTTTGA 
GCACGATGAAGAGATCATCAAGGGCCAAGTGTTCTTCAGGCAAACTGTCTCTTCAGGTAACTTCCCTCAGACACCCCCAATCCTTC 
CCAAACCCTGGTTCAGGGTTGGTTrGGGGATTACAAGAGTGAGAGAGTATTCCTATCCACCTTTTTATTTTTATTTATTCATTTTC 
TTTGGGGGAGAGTAAGGCCTTAGCCTGCCTCTGACCCCCAACTGCTGGGACTCAAGAGATGGTGGGTTTTCACTGGGTCAGAGTAC 
60 TCCATTTGGGCTCAAATTGGAACAAGTTTTATATACATCCCACCCCAACCCCCAGACCCTGTAAAATCTAAGTACCAGCAGAGACC 

CAGTCTCTAAACAAAGTTTAAAAAAAAAAAAAAAAAATGAAGGTTCCGGATAGTGTCAGTGGAAGGCGTGAGGTAGGTAGGTGAAT 
TGAATCACCTCATCTTGCTCACTGGTGGCTCATCAAAACCCTTGTCATCCTTCCTATTTCTAGTGAGTGGGTGTCATGGGAAAGGC 
CCGAGCTATTGAAGTCTGAAACCACAGGTTTAAGAGGGGAGGCACTTTTTTAACTGAAAGCTGATTGCTGGAGGCTTTCGGTATCC 
GTTCTTTCCCACCGGGCAGTGTTTGGTATAAAAAGTACCGTGCCTCTTTAAAAACCCCAGACTTTGTAGGTCTGGGGAAGAAGACC 

65 tttgcattacaaaaacaagttgagtcatctttaacctctgtctgccccgccttctgcagagtgtcagcaccttattaaatggtgcc 

TGTCCCTGAGACCGTCAGATCGGCCCTCCTTTGAAGAAATCCGGAACCATCCGTGGATGCAGGGTGACCTCCTGCCCCAGGCAGCT 
TCTGAGATCCATCTGCACAGTCTGTCACCGGGATCCAGCAAGTAGCAGCCTTTCTGCTGCTGTCTGTCAGACCCTCCAGGGAGGGA 
GAGCTTGTCTTCTGGCCTCCAACAGGACCCTGCGTGACGATGCAGGGACAGCAATGACAACTCATTCCAGACTCCAGGTCCCTGGA 
GGAGCCTCCCACAAGGGAAAGAGACTACTTCACTGGTCCTGGGCCCCTCTTTGCGCGCCCCGCCCCCAGACTCAGCGTCTAGTGTT 
70 GCTGGGCTCCCCTGAATCCATCCCTGGTTGGGGGTGGGAGTGGATCAGAGCCCTGTCGATGGAACTTTAGTCACCATGGAGACTGG 

GTCACCAAGATGGGCCGGGGGGGAGAGGAAAACAGTCTGGGGGGTGGGATAAAAACTAGCACCATATTTAAGTCCCTGTCACCTCT 
TCCAACTCCTGAGTGCCTTCTGTGGGGACTCCGCCTGTGCTGGGAGAAATACTTGAACTTTACCTCTTACCTGCTGCTTCTCAAAC 
TCTGCCTGGGTTTTGCTTCCTTCCTCTCCTCTCCTTTCCCATCCCCCACTTCCTATGAAAGGTGCCATGGGAGAGGCTACAGGGCC 
AACTGCTGAGCCACCTGCCCCTTTTCTGTCTCCTTTAGTAAAATTCCCAAGCAAACTGGTCTTCCTCTTTGGTTTCGACTTAACTG 
7 5 tttcaaaaccaagacctcacacagaacgcacaaccaatgcaaaacaaaaaacaaaaaaaacaaaaaaaaaaccagacaagctgtaa 



473 




WO 03/008583 



PCT/USOJ/51291 



ATGTGTGTATAGTTCCGGCATGGTAGCCTGCAAAAGGACTGTAGATGATAACAATTTTAAAGAAGAAAAAAAAATGCCTTTAAGTT 

attttatgtgttgggggtttggtttggttttttgtttttgtttttttttttcttttttattcttttttgcttgtttttgaaagatg 
gcacgttctagcccggaagttttaatgtatttatttatttatttatttggttgccttcctgtccaagcttccactgactgttgccc 
ccggtttattgtcatgttctgccttttttttttctttccttcctcctgacttggggaccttttaggggagggctgtgacgcttgct 
5 ggggtgttggggctccggtgggacagctgctgtagcccccttctccaggggcccccttggctgcttgctggagtgggtctagggtc 

tgctgactgtacataagacagttccggtgtggtgtgccttccggatcctctctggggctgtgctttgagcagcgtgcagcccgctg 
gttttatctgagtaaagtatactgtacaggggaataaaagagatcttattttttttttttatacttggcattttttgaataaaaac 
cttttgtcttaaacctttgagttttccattcattcatacaaagatgtatgcttggtacagagccaggtagactgggcactttcaga 
ctagatctgatttcctgctggggcacagagaagtaccaggctttctgaacaaaccatgctggataaaacccaggccttccgtgccc 
10 actctaccaaggaaactccctgactatgaccaattccctttaacaaaagtttagggattgtcaccttttcaaagcaggtgcaacca 

aattacagcaccaggaacatggggacaagacttggctaggactaaatttttctgacgtgtcatgtcagagctagcatcgaacattt 
gagttccatcagacaatgtggttgcaggaattactacaggtagcatttgatttggtttttgttttaaagattttatgtatgtgagt 
ac actgtagctg tcatcagaacagggcatcaggtc ccatcacag atgg ctg tgagccaccatggggttgctgggaatt gaactcag 
gacctctggaagaagcagtcagtgctcttaaccattgagccatctctccagcaccctggtcttggtacctcatagcagggttctct 
15 tgagctctagctgtactagggctgtagatgaggctggcttcagctcagacctaccgcccggcttggtgagtgaccagaagcctagt 

GTTTTTGACACAAGGTTTGAAGTCTGTGTAGCCTTGGAACrTGATATGTATAGACCAGGCTGGCCTGAAACTCCTGGATCTGCCTG 
CCTTTGCCTCCTAAGTGCTGGGATTAAGGGCATGTATAGTTCCACTGGAAAAGATTTGGGAGCCACGAGTCCTAGCATCTTCCTAG 
CAGAGTGGTGTAATCCTATAATCCCAGCACTTGGGAACTAAGAGGATGAGAGTCAGGAGTTCAAGGTCAGTCTCAGTCTGGGATAC 
TCGTGACTGGTCTAATCAGCTGGAAAGATGCACTCTGGTAGACAGGACCAAAGGAATTC 

20 

MOUSE SEQUENCE - CODING 

ATGCTCCTGTCCAAGATCAACTCCCTGGCCCACCTGCGCGCCCGCCCCTGCAACGACCTGCACGCCACCAAGCTGGCGCCGGGCAA 
AGAGAAGGAGCCCCTGGAGTCGCAGTACCAGGTGGGCCCGCTGTTGGGCAGCGGTGGCTTCGGCTCGGTCTACTCTGGCATCCGCG 
TCGCCGACAACTTGCCGGTGGCCATTAAGCACGTGGAGAAGGACCGGATTTCCGATTGGGGAGAACTGCCCAATGGCACCCGAGTG 
25 CCCATGGAAGTGGTCCTGTTGAAGAAGGTGAGCTCGGACTTCTCGGGCGTCATTAGACTTCTGGACTGGTTCGAGAGGCCCGATAG 

TTTCGTGCTGATCCTGGAGAGGCCCGAACCGGTGCAAGACCTCTTCGACTTTATCACCGAACGAGGAGCCCTACAGGAGGACCTGG 
CC CG AGG ATTCTTCTGGCAGGTG CTGG AGGCCGTGCGG CATTG CCACAACTGCGGGGTTCTCCACCGCG ACATCAAGGACGAGAAC 
ATCTTAATCGACCTGAGCCGCGGCGAAATCAAACTCATCGACTTCGGGTCGGGGGCGCTGCTCAAGGACACAGTCTACACGGACTT 
TGATGGGACCCGAGTGTACAGTCCTCCAGAGTGGATTCGCTACCATCGCTACCACGGCAGGTCGGCAGCTGTCTGGTCCCTTGGGA 
30 TCCTGCTCTATGACATGGTCTGCGGAGATATTCCGTTTGAGCACGATGAAGAGATCATCAAGGGCCAAGTGTTCTTCAGGCAAACT 

GTCTCTTCAGAGTGTCAGCACCTTATTAAATGGTGCCTGTCCCTGAGACCGTCAGATCGGCCCTCCTTTGAAGAAATCCGGAACCA 
TCCGTGGATGCAGGGTGACCTCCTGCCCCAGGCAGCTTCTGAGATCCATCTGCACAGTCTGTCACCGGGATCCAGCAAGTAG 

HUMAN SEQUENCE - GENOMIC 

35 GGCTAATTTTGTATTTTTAGTAGAGATGGGGTTTCTCCACATTGGTCAGGCTGGTCTCGATCTCCCGACCTCAGATGATCTGCCCG 

CCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCCTTGCCAACCCGTCTCTTTAAAAAAAATTTTTTTTACGGC 
CAGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGAAGCAAGTGGATCACTTGAGGTCAGGCGTTCGAGGCCAGC 
CTGGCCAACGTGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAGGTGTGGTGGTATGCGCCTGTAATCTCAGCTACTC 
GGGAGGCTGAGGCAGAAGAATTGCTTGAACCAGGGAGGCGGGGGTTGCAGTGAGCCAAGATCATGCCATTGCACTCCAGCCTGGGC 

AAACATGAGTCCTTTCAAAGTGGGTATTAAATTAATGCTTGCTGCTCCTTAAAATG ATGCTATAATGACAGTAACTACTTAGATAA 
CAAAAGAATATGATTGTATCAGATTAGTATTACAAGTAACTGCTGTGAGTTTAAAAACTATTGGCTGGAGTGGTCAGGGAAAGCTG 
T AAGAAGTC CAAATGG CCTTCAG TTGGT CTGAAAGG AC AG ACAG AATTTGGGGATGTGTGTGCAATTTGG GTTAAAG AATGT AATC 
TGTGTTGTCTTTAAGCCCTGCATCAGAGGACCAGCTATTTGCCAACATAACTCCCATTTACAAGAGTAACTTCAGATAAAACCCTG 
45 ATGACTGCCAAGTCTGACTTTCTCATCTAGTGAGTGGGTGTCTCTCTAATAAAGTAGCATCACTGAACACAGAAGCAAGCTTAACC 

TATCCAGGGAAAAGTGACACCATTTCTATAAAGGGAACAGCACAGCTCCCTAGTTCTCCAGAGTGAGCAAGATTGTATTTAGACAT 
GCAAAGAATCTCTGACAAAGTAATACATTGAAGGCCATAAAAAACAGCTCTGTATCTGTAGTATAGTTGTTCTAGTTCTGGCTGTG 
GTG AG CTGTCATGTTTGTTTTAG CAGCATG CC ACCTAAAAAG AGAAGT AAAACAG AGTTGGAAAAGAGG AAGTATATGTTGAAAAT 
GTAAGTTTCTCCAAATTATTGAGTAGATTTCGTCCAATAATGTTACTACATGTCTTTTTTATCATTTGGAACTTGGAACACTCTGT 
50 GTATTAACCACGATATAAGCAAATATTCCTAAACTATAAGCTTCAAAGGATTATTTGAAtAGAGAATCTTCCTAGTTTCTTCTTCA 

GTAGACTGAAATAGCCAGGCACAGTGGCTGACGCCTGTAATCCCAGCACTTTTGGAGGCCGAGGTGGGCAGATCACGAGGTCAGGA 
GTTCGAGACCAGCCTGGCCAACATAGTGAAACCCTGTCTCTACTAAAATCACAAAAAGTAGCTGGGCATGGTGGCGCGTGCCTGTA 
GTCCCAGCAACTGGGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGAGAGGTGGAGGTTGTGGTGAGCCGTGATCGTGCCACTGCA 
CTCCAGCCTGGGCAACAGAGGGAGACTCTGTCTCAAAAAAAAAAAAAAAAGACTGAAATAAAATATCTGTCATCTTTTGCAACATG 
55 ACATCAGGAGCTCCTACTAATTCTCTCTGGCTTCTTGCTTTTGATTTAAAAACTTTTGAGGCCGGGAGCGGTGGCTCACGCCTGTA 

ATCCCAGCATTTTGGGAGGCTGAGGTGGGTGGATCACAAAGTGAGGAGTTCAAGACCAGCCTGGCCAAGATGGTGAAACCCTGTCT 
CTACCAAAAATACAACAATTAGCTGGGTGTGGTGGTGCACACCTGTAATCCCAGCTACTCGGGAGGCTGAAGCAGAAGAATCGCTT 
GAACCCATGAGGCAGATGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTCCGTCTCAAAAA 
AAAAAAAAAAAAAAAAGAAACTTTTATT CATT CATTTC ATG CGT ATTGGGG AATACAAAAAAACAAC ACAAAG CAT CTTTTG CTTC 
60 ACTTCCTGACTCTACTCACCGTGTTCTCTCTCTCCTTCCTACTTACTCGTATTTTACTCATTAAGACCTGAGTTAAGATCTACATC 

CTCCATGGAGCCTCCCCGGACCrCTTCAGCCTCCTCTGAACCTTGACTTTGTGGATGATGCTATCAGAACTTAATCACAGAAGACC 
TTGTTAAATCTCTTTTTTTGTTTGTATGTTAGAGACAGGGTCTGACTCTGTCGCCCTGGTTGGAGTGTAGTGGCACGATCAAGGCT 
CACAGCAACCTCTGCTACCTGGGCTCAAGCAGATCCTCCTCCCGAGCTCAGCCTCCCGAGCAGCTGGGACTACAGGTATATGCCAT 
CACATCCAG CTAATTTTTGTATTTTTTG T AGAGACGGGGTTT CACCATATTGGCC CACC TGGTCTTT AAC TCCTGGG CTCAAGTG A 
65 TCCACCAGCCTCAGCCTCCCAAAGTGCTGGGATTACAGTCATGAGCCACTGTGCCCGGCCGTTAAATCTCTTAAACTCATTTTGTG 

TTCCTTGGAAAGGCAGAATGGCATGGTGGGTAGGAGATTGCTCTGCCACTTAACAGTGTAGCCTTGGGCAAATTACTTATCTCTGT 
TCCGTTTATTTATCTGTAAACCAATGAAGATAGTAAAAATGCCCACCTCATAGGATTTATATGGGGATATAAATAGAACAATGCCT 
AGCACATCATTGATGCTCAATATTGGCTTTTAGTACCCTATCTCTTTTGCCCCTCCCGCCAATGATTTTCATTTCTTAGCCTTTAT 

gttcaattaaaggatgatggtttctgccttcaatatatttatagtctagttgtagagatgagacaaatacagaaaaataagactat 

70 ATACTATTAGATGACAAATTAGATACACAATAAAGAAATGTTTTCATCACTTTCTTTGTAGTGCTTACAAGGATGTTCCATGAAAT 

CTTTTTTGCACTT'rTTTTATTTTACCTTGATGAACT’TTGTGGCTTTTCCAAAGTCTTACATCAGCAATTTTAn'TTACTTTTAAAA 
GATGGTAGACAATCCCCTCACCAGCTCCTAGATAGAAGACATTCTCTCTCTCTCCCTCACACACACACACACACACACACACACAC 
ACACACGCACAGACACGATGGCCCTTTTCTTTGTTAGTTAGACATGCAGCGTTTTTGTTCATGTGTCTGCCTGGTTGTTCTGATCT 
G AGGGATACATTTT CTT AGTCTT CT AATAAGGTATTT TATAACAGTCTCCAGGCTTC CTGTAG CCTTT AT ATGTT CTAAGCT ACTC 
75 CTTTTTATATTCATCTATCCAGCAATACTCAGGAACTATAAAATCTTTGTGTATAATGCCTTCAGTAAATATTATTTTTACTCAAA 
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ttgtcagtatctaatgtgcaaaattccaaaaataaatctagattacttttatttcctctgaaaaacaaaacaaatgaattggtaat 
AATTTAAATATACTTTATTGTAAAATAGCCCTTTCTTTTCCCAACCTTGCTGGC rAAAATAGATTTATAAAACTGAAATAGGCCAG 
GCGCAGTGGCTCATGCCTGTGATCCCAGAACTTTGGGAGGCCGAGGCGAGCGGATCACGAGGTCAAGAGATCGAGACCATCCTGGC 
CAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGGGCGTGGTGGCGCATGCCTGCAGTCCCAGCTACTCCGGAG 
5 GCTGAGGCAGGAAAATCCCTTGAGCCCAGGGGCCAGAGGTTGCAGTGAGCTGAGATCGCACAACCGCACTCCAGCCTGGCGATAGA 

GACTCCGTCTTAAAAAAAAAATGAAATAAATATCATATCCTTATCAAGGACAAGAACTAGCTAGGCATGGTGCCTCACACCTGTAA 
TCCCAGCACTTTGGGAGGCCAAGGCGGATGGATCACGAGGTCAGGAGCTCGACACCATCCTGGCTAACACGGTGAAACCCTGTCTC 
TACTAAAAATACAAAAAATTGGCTGGGCTTGGTGACACACGCCTATAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTT 
gaacccgggaggtggacgttgcagtgagccgagatcgcaccactacactccagcttgggcgatagggtgagactctgtctaaaaaa 
1 o aaaaaaaaaaaaaaaaaaaaaaaggccaagaactagttctagtgactacatagattccttgatcattctgaaattgggacatggtg 

gatttcctaagtgtctcccactatcacaatgatttcaatttaaaaaggttttcagctgggtttagtggcttatgcctgtaatacca 
GCATTTTCGGCCGGGCGCGGCGGTTCACGCCTGTAATCTCTGTAATCTCAGCACTTTGGAGGCCTAGGCGGGTGAATCACCTGAGG 
TCAGGAGTTTGAGGGCAGCCTGACCAACATGGTGAAAACCCGTCTATACTAAAAATACAAAAATTAGCCGGGTGTGGCGGCAGGCT 
CCAGTAATCCCAGCTACTCTGGAGGCTAAGGCAGGGAGAATGGCTTGCATCCGGGAGGCAGAGGTTGCAGTGAGCCAAGATTGCGC 
15 CACTGCACTCCAGCCTGGTAGACAGAGCAAGACTCCATCTCAGACAACAACAACAACAAAAGAAACGCATTTTGGGAGGCCAAGAC 

TGATGGATCACTTGAACCCAGGAGTTTGGGACCAGCCTTGGCAAAATGGTAAACCTCATCTCTACAAAAAATGTGAAAATTATCGG 
CCGGGTGCGGTGGCTCAGGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGATCGAGACCATCC 
TGGCTAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCTGGGCGTGGTGGTGGGCGCCTGTAGTCCCAGCTACTC 
GGGAGGCCGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCCGAGATCACTCCACTGCACTCCAGCCTCGGT 
20 AGCAGAGCGAAACCCCGTCACACACACAAAAAAAGAACAAGTGAAAATTAGCCCGGCGTGGTGGCTCACCCCTGTAATTCCAGCTA 

GGTGGGAGGCTCAGGCAGCAGGATCGCTTGGGCGCAGGTCTAGGCTGCAGTGCGCCGTGATCCATTGTGCCACTGCACTCCGGACC 
CTCGGTGACCAGAGTGAGACTTTGTCTCAAAAATAAATAAATAAAAATTAAAACAAAAAAAGAAATATTCAGTTTTTGTTTTGTAA 
AGACAGGGTTTCCCTATGTTGCCCAGGCTGCTCTCCTGAGCTCAAGCAATCCGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACA 
GGCGTGAGCCACCATGCCTGGTCTTTTTAAATTTAGAATGTTTCCTGTCTGGCCAGGCGCGGTGGCTCATGCCTGTAATCCCAGCA 
25 CTTTGGGAGGCTGAGGCCGCCGGATCACTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACCTGATGAAACCCGTCTCTACTAAA 

AATACAAAAATTAGTCGGGTGTTGTGGCGGACGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGG 
GAAGGGGAGGCTGCAGTGACCCGAGATCATGCCACTGCACTCCAGCCTGGGCGAGAGTGGGACTCTGTCTCAAAAACAAATAAACT 
AAATAAAATAAATAAAAAACTGAGTAAATTTTTTTTAGGAGATAAATGAGTGATGCAGATTCAATACGTCTCTACCTGATTAATTA 
TAAATAGCGTATAG AG TCTTAGTTAT ACAAT CCTAGTT ATATAAATG CATTG ACTAG ACTT ACAG ACACTTTAAAAAATTGTGT AC 
3 0 CGATATCACTTTCAAACTTTCTTCTAAACTTGTTTTTTAAAAAAATTTCGTGACTACAGAACTTGCTGAAGTCATTGTTTTTTTGT 

TTTT ' I TT TTTTGC A T AA GC A T A T A GTCCCTGG A TG AA GTC A TTCCTTTGACA A TG A CTT GAT T AAA CCC A T AT C A GGC AGAA T A TG 
AAAACCACCTAAGGATTAATTTGGATATTGTTCAAATTAATATTAATAAATGCTCCTCTTCCCAGAGAACTGTTAGCATAATTGTG 
GCCTTTTATCCTTCCAAAAGCACTTGTCATTTAATTATTAGGGTGATTTTTCTGATTCTTTGTTAGATTCTTTGAGATAGCACAAA 

tagtgctaattttattaagactatatttcgataaatcaaaacatcaagttccctactctcgaggagtaacttttgacccacaacac 
35 atctgaatgtttactaattatcttttaaagcagttttaagtaaatcaaagctgtttgccaagcaaggtccatgttttgtaacttcc 

agctgtgaagcccccactatacaaagtagatatattaaatgttaatcactttagctctaattaaatatttagtccttcaaagacct 

AGAAAAAGTGAAAAAGGTTGAAGTTGATACATATTTTTTTTTCTAAAAGGCCTAAAAGATCTACTAGAAACAACTATTTTAAATCA 
CATCTCTCCCCAAATGGTTAAAAATCGAACTATTAATCCAGTAGTTTACCTTTGGTACCTTCTAGGTGTAAGACCGTTTGGGCTGG 
GCGCGGTGGCTCACGCCTGTAATCCCAGCACTCTGGGAGGCCAAGGCAGGTGGATCACAAGGTCAGGAGATCGGGACCACCATGGC 
40 TAACACGGTGAAACCCCGTCTCTACTAAAAATATAAAAAATTAGCCAGGCGTGGTGGCAGGCGCCTGTAGTCCCAGCTACTCGGGA 

GGCTGAGGCAGGAGAATGGCGTGAACCTGGGAGGCAGAGCTTGCAGTGAGCCAAGATTGCGCCACTGTACTCCAGCCTGGGAGACA 
GAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAGGCCGTTTTAAAAAACATCATCATCATAACCACGATCAACATTATT 
GCCATCATCATTGCTAATATTTATTAGAAGTTTACTCTGTACTGGGTTATATGCTTTACAAACAAGAGTTTTATTTGCTCCTTACA 
ACAACCCTATGAGGTAGATGCTGTTATTATCTCCATTCTGTCTAAAGCTTAATAAGGTTAAGTAACTTGACCAATGCCTAACTAGT 
45 AGCTGCCAGATCCCGGAATTGAAACCAGGCTAACTTAGTTTAAAGCCCTTGCTCCCAACTTTTATGTTCCCGAAGCCCACTTAATT 

CATTTAAATTTGGTATAAATTGACTTTAATTATGGCCTTTTTGTTAGAATCCATTATAGTCTTCTCTTTTATCAACAAATGTTGGA 

taaagtatgcattcagggaggctgggcatggtggctcacacctgtaatccaaggaggctgggcatggtggttcacacctgtaatcc 
cagcactttgggaggccgaggcaggcggatcataaggtcaggagttcgagaccagcctggccaacatggtgaaactccgtctctac 
taaaaatacaaaaattagctgggcatggtggcgggcgcttgtaatcccagctacttgggaggctgaggcaggagaaccaattgttt 
50 gaacccgggagatggaggttgcagtgagccgagatagtgccattgcactctagcctgggtaacagggcgagattccgtctcaaaaa 

AAAAAAAAAAAAAGGG CATTCAAGG AAT AGG AAG ACAAAGT AT AATGG AAAAG T AAATG AACAAAAAG G ATTT AAAAAAACAAAT C 
CCAACTGT CAGATTAGTGG ACAGTG AAC CAATGCTCTG AGTTTGTTCATC AATCTGTGGTAG AACTACAATTGTTT CCT AAAGAGT 
ggaaaggctttgaataaaagtggagaggtagagagggctctcccaggacaggttgattgcttccgcaaaggcaaagggtctgtaaa 
gtgctaggcgagtgggaacaagtgggaatagttctgtttgactacatttgagggtttgagaaaggaaagggagggtagaagggatg 
55 gaagtgggaatcacatatgtttaatgatgtcttgttcggtgccaaggacagttttagaccctgataagcggaaagctttgaatact 

caggaggtgaatttgggtcatttcatctcctctcttagctgctgtatgaccctgtgccatcctatttatgtttcattttcctatct 
gcaaaaagggagtaattcttgttcccttgggttttctcctagtcataaaaaatgaatgagttcggccacagtacacaaacaaaagg 
aaaatatgtaatattttgtaggataaattcataaaagttgtggaggatctgggcacttttataaagcaagcactgtagaaaacttt 
caaaggaaacatttaaattcactaatgacagctatagggatcctgatttttcctttaaatggcaggcacttcaaaaaattaaaata 
60 gaatgtagttagctttcaattacttaggccactgacaattcaatttatggattatatagtattttaatttactcatttcacacgtc 

gttatcaactctacatgaagtttaaaaggacaaaggatgcaagtggaattggtcagtgttccgggttatttccaagggaggcagag 
ggtggggggtttcctttgagacaagacttggggttggccaataattgctggtattgcctgcctggtaataacaggctgatgaaaag 
gtgactacaacgtgaaaactggttaaatcaagcgcaccctcccaccctcgttttagatgaggaattttccgccctcacagaagggg 
ctgaggcagcatctggcatcacaacactaacatttgcttcgtgatttcctctttacccggccctttgacacacatcccttcccaga 
65 aatcaggattcgctggtgcttttgcatttctaaaatgggaatcccgtggctgagcttttagccggccggaacgactgagggctgca 

tccctttcccgcaggagcggggctcccgcctccagttctgttccaggcctgactcctccactccctccgtgactcatgtcctgcgg 
atccttcgcccccgacgcgccccccaacacacaaacccccagaatccgcccccagcctacagcgcgacgtcagcccgccccagccg 
acttggaggtctcgggtctgagtcacacagaaagaccaccctcgtcggcatccccacacacagtccgacacccggcgcgccggcct 
ccccgcctgacacactaacgcccgtcgtctccgcgcaacttgttatgctccggctcgagcccttgacccaaaaacctcagcgaaac 
70 ggagagccgcagagccggcctcgggcggcctttgatggctttgttattgtttgggtttgaatcgatacgcccctccccatccttcc 

tccctcgcggccctacacccagctcccgcctcccctcacgccccgcgcccctccccctccattttggcgccttttccttcccgcca 
cgtcgtggcggcgtagagaccattctgaccgcgagagctgggcggggcgggggcggggcgcgccgagttatgcagatcaatcggcc 
tctggttggctggagtagcgctggcaggggcggggccggggcgcggccacagagcgcgcggggcgggggccgaggggagtcgccca 
gtcccgccgcttccccaccccctctcctccctcggccggcccggcagccctgctccccgccttggcctcccggagaggccccgccc 
75 cgtccccgcccgccgcgccctccccgcgcgccctccccgccggcgcgctcctcccctttactcctggctgcggggcgagccgggcg 
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tctgctgcagcggccgcggtggctgaggaggcccgagaggagtcggtggcagcggcggcggcgggaccggcagcagcagcagcagc 

AGCAGCAGCAACCACTAGCCTCCTGCCCCGCGGCGCTGCCGCACGAGCCCCACGAGCCGCTCACCCCGCCGTTCTCAGCGCTGCCC 
GACCCCGCTGGCGCGCCCTCCCGCCGCCAGTCCCGGCAGCGCCCTCAGTTGTCCTCCGACTCGCCCTCGGCCTTCCGCGCCAGCCG 
CAGCCACAGCCGCAACGCCACCCGCAGCCACAGCCACAGCCACAGCCCCAGGGATAGCCTTCGGCACAGCCCCGGCTCCGGCTCCT 
5 GCGGCAGCTCCTCTGGGCACCGTCCCTGCGCCGACATCCTGGAGGTTGGGATGCTCTTGTCCAAAATCAACTCGCTTGCCCACCTG 

CGCGCCGCGCCCTGCAACGACCTGCACGCCACCAAGCTGGCGCCCGGTGAGAGCACCCCCCGCCTCCGGCCCGGGGATGCGGGGCG 
GCGGCGGGATCTCCTGGGTGGGGAGCTGGCGGCTCGCGGGCCGGCACTGAGTCCCCGTGCTTCCCCCTTTCCTAGGCAAGGAGAAG 
GAGCCCCTGGAGTCGCAGTACCAGGTGGGCCCGCTACTGGGCAGCGGCGGCTTCGGCTCGGTCTACTCAGGCATCCGCGTCTCCGA 
CAACTTGCCGGTGAGTGGGCGCCCCGCGGTGGGGAGGGCGCGCCGGGCGGGGGGCGCACGGGCGTGCTTTAGCCCGGACGAGGGAA 
10 CCTGACGGAGACCCTGGGCTTCCAGGTGGCCATCAAACACGTGGAGAAGGACCGGATTTCCGACTGGGGAGAGCTGGTGAGTGCCC 

TGCAGGAGCGACCCCCAGGATGAGTGGGTGGGGTGAGGGGCGCCCCCGACTCCCGCCCTAACGCGGCCCCCTCGCCCCTGCAGCCT 
AATGGCACTCGAGTGCCCATGGAAGTGGTCCTGCTGAAGAAGGTGAGCTCGGGTTTCTCCGGCGTCATTAGGCTCCTGGACTGGTT 
CGAGAGGCCCGACAGTTTCGTCCTGATCCTGGAGAGGCCCGAGCCGGTGCAAGATCTCTTCGACTTCATCACGGAAAGGGGAGCCC 
TGCAAGAGGAGCTGGCCCGCAGCTTCTTCTGGCAGGTGCTGGAGGCCGTGCGGCACTGCCACAACTGCGGGGTGCTCCACCGCGAC 
15 ATCAAGGACGAAAACATCCTTATCGACCTCAATCGCGGCGAGCTCAAGCTCATCGACTTCGGGTCGGGGGCGCTGCTCAAGGACAC 

CGTCTACACGGACTTCGATGGTGAGCCAGGCCCGGGAGGGAGCTGCCCAGGTGACTCGGCCCGGCCCGGCCCAGTCCGGAGGCCTC 
GGCCAGTCTCCCGCGCCAGCCTTTTGTAAAGGTCATTGGGCCGCCTGGCTCGATGCTAGCCGGGGTGGGACGCAGGAGAGCCTCCC 
AGCGTAGTAAAGCCGGGGATTTTCAGCCAGCTGAACCTGTAATGTTTCTGGCATGATTTTATTCTTCAAGTGGAATTCAGTTAGTT 
CCAGGCTTTCCCGATGAATAAGAGGTTGTGGGCAACCGGCGGTAGCCCAGATTTTTCTAAAGTCTGACCCAGTTTCCCCGCCAGTA 
20 AAAGGATGGGGGCGGGGGAAGAGGTGGAAATTGATGCCGGTTTTGTAATTTTTGTTTTATTTTATAAGGGAGTTAGTTTTCTGTAT 

GGTAGTTTTAGAGCTGCAGTTCTTAACTCCTTTCXGATCTAGGGAAGGTTAAGGAATAGGAACTATATTATTACTGGTGGCTTTTT 
TTTTTCTTTAGTGTTAAGGGGAGAGAGAGTCAGGAATGAATGTTGTGAAATAAGATCTGTCGCTGGTTTGAAAATTAGTTGGGTGT 
CTCCGCAGAGAGGATGAAAACCTATCCTAGGGAGGGGCTTGGAGCGGGTTCTTTCAGAAAAGAAGGAATGGAGAGCCTGAGATCAA 
AGCTGCGGAGGGTGGGTCATCATCTGAGCGGCTTAACCTAACAAACGACAGCCTTTCAAAACTTGTGACTCGGGCTTGTGGTTTAT 
25 GTTTATTTGCCCTTGGAGGACGCTGGGTTGGGCTGCATTTTTTGTATTTAACAGTTAATGGCTGGCCGGGTCCTCCCATGTTTTTT 

CTTTCAAGTCTTTGCTGCCCCCTGGTGAGCACCAGCGGCATGGCCCCTCCTTTTTCTTTTACTACCCAAAGTTTGTAAACAGGAAT 
CACGTGGTCTGAAACCAACCCTGCAGCTCTGTCTACCTTTCCAGTCTAGGGAGGAAAGGGTGTGGGTGTCTGCTCCTGCTTGCATC 
GGGTGGGGAGGAAGGCCTCCCAAAGGGCACCCTGACTTAGGATGTTGTGCAAGCATCCTTGCTTGGATCCTGTCGGCCATGAGAAT 
CTCACCCGGGCTCCTGGGCAGTGGTGAATGCAATTTAAGGATAGTCTATGAGATACCTTTCTTGGTTGTGCAGACATGCATCCCTT 
30 CATCCTTCGCAGGCGGTCCTGCCTCACAGGGCCTCAAGTTTTGGGTCTGCGGCCAGCTGTGTTTGTTTCTTGGAGCAGTTCATAAA 

GAATTTCAGTTTATGGTTTGGGCTAGCAGAGAGGTGGGTAATGCTTTGGGTTGGAGAGATGCCGTAAGGTGCGCCTCCACTCTCCT 
TAGCCCAGAGGGAAAAATGGAGTTCACCTAGCTCCTGAGAGAAGGGATTTTTTTTTTTTTTAAAAGAAAGAGTTATATATACCACC 

cagcttctttgtgcttgtttttgctaaaagtgtgttttctcttctattcccttggctcacagggacccgagtgtatagccctccag 

AGTGGATCCGCTACCATCGCTACCATGGCAGGTCGGCGGCAGTCTGGTCCCTGGGGATCCTGCTGTATGATATGGTGTGTGGAGAT 

35 attcctttcgagcatgacgaagagatcatcaggggccaggttttcttcaggcagagggtctcttcaggtaactgatggaaacccct 

GGCCATGGGGTTATTGGTCTTAATGGGGCTATTAGTCTTCATGGGACAGTCTTTGAAATTCTGGAGAGCTTCACTCTCCAGTAGAT 
TCTGTCACCCTTGGCTTAGAATTGTAGGTGAGTGATTTACACTTGAGCTGGCCTCATAAATCACATGGTTTGCACTTGAGCTTTCC 
TTGGG AGGTCAG AGGAAGG C ATGTGTGAGCATATT AAGAAGAAAAG ACAATCTGG CTTCT CC AAAAACTTTTTTAAAG GT ACCAAC 
AGAAACCTGATAATTCCTGGCTGTTTTGCCAGGGAGTAAAAAGTTAAAAGCTCTTTTAGCATCTTCTTTAAGGCAGCAGCTCCAAA 
40 TATTTTGGTACCAGTGACCTCACTGTGGGTGGTGTTCGTGTTTGTAAGTTGGTAGGTGAATTGAATCATTTCATCATGCTCAGTGG 

TGTCTCATCAAAATCTCTTGTCATCATCCTTCCTATTTCTGGTGAGTGGGTGTTGTGGGAAAGGCCCCCACTATTGAAGTTTGAAA 
ACCACAGGTTTAAGAGGGGAGTCAGTTTTTAGCTGAAAGCAGACTGGAGGACCCAGATATTAGTCAATACCTTCCTATTGAAGGGT 
ACCCAGCACAGTGTTCTAGAAAATGCTTGGCCTCCCTGGGACCCCAGACTTGTGGGCCTCTGAGAAGCAAATGGGGAAGACCTTTG 
CAGTGTAAAAACAAGTTGAGTCATTCATAACCTCGTCTATCCTCCTTTCTGCAGAATGTCAGCATCTCATTAGATGGTGCTTGGCC 
45 CTGAGACCATCAGATAGGCCAACCTTCGAAGAAATCCAGAACCATCCATGGATGCAAGATGTTCTCCTGCCCCAGGAAACTGCTGA 

GATCCACCTCCACAGCCTGTCGCCGGGGCCCAGCAAATAGCAGCCTTTCTGGCAGGTCCTCCCCTCTCTTGTCAGATGCCCGAGGG 
AGGGGAAGCTTCTGTCTCCAGCTTCCCGAGTACCAGTGACACGTCTCGCCAAGCAGGACAGTGCTTGATACAGGAACAACATTTAC 
AACTCATTCCAGATCCCAGGCCCCTGGAGGCTGCCTCCCAACAGTGGGGAAGAGTGACTCTCCAGGGGTCCTAGGCCTCAACTCCT 
CCCATAGATACTCTCTTCTTCTCATAGGTGTCCAGCATTGCTGGACTCTGAAATATCCCGGGGGTGGGGGGTGGGGGTGGGTCAGA 
50 ACCCTGCCATGGAACTGTTTCCTTCATCATGAGTTCTGCTGAATGCCGCGATGGGTCAGGTAGGGGGGAAACAGGTTGGGATGGGA 

TAGGACTAGCACCATTTTAAGTCCCTGTCACCTCTTCCGACTCTTTCTGAGTGCCTTCTGTGGGGACTCCGGCTGTGCTGGGAGAA 
ATACTTGAACTTGCCTCTTTTACCTGCTGCTTCTCCAAAAATCTGCCTGGGTTTTGTTCCCTATTTTTCTCTCCTGTCCTCCCTCA 
CCCCCTCCTTCATATGAAAGGTGCCATGGAAGAGGCTACAGGGCCAAACGCTGAGCCACCTGCCCTTTTTTCTGCCTCCTTTAGTA 
AAACTCCGAGTGAACTGGTCTTCCTTTTTGGTTTTTACTTAACTGTTTCAAAGCCAAGACCTCACACACACAAAAAATGCACAAAC 
55 AATGCAATCAACAGAAAAGCTGTAAATGTGTGTACAGTTGGCATGGTAGTATACAAAAAGATTGTAGTGGATCTAATTTTTAAGAA 

ATTTTGCCTTTAAGTTATTTTACCTGTTTTTGTTTCTTGTTTTGAAAGATGCGCATTCTAACCTGGAGGTCAATGTTATGTATTTA 

tttatttatttatttggttcccttcctattccaagcttccatagctgctgccctagttttctttcctcctttcctcctctgacttg 
GGGACCTTTTGGGGGAGGGCTGCGACGCTTGCTCTGTTTGTGGGGTGACGGGACTCAGGCGGGACAGTGCTGCAGCTCCCTGGCTT 
CTGTGGGGCCCCTCACCTACTTACCCAGGTGGGTCCCGGCTCTGTGGGTGATGGGGAGGGGCATTGCTGACTGTGTATATAGGATA 
60 ATTATGAAAAGCAGTTCTGGATGGTGTGCCTTCCAGATCCTCTCTGGGGCTGTGTTTTGAGCAGCAGGTAGCCTGCTGGTTTTATC 

TGAGTGAAATACTGTACAGGGGAATAAAAGAGATCTTATTTTTTTTTTTATACTTGGCGTTTTTTGAATAAAAACCTTTTGTCTTA 
ACTCGTGGCTTCTAATCGTCTGTGCGGAGGCATTGCTAACCTGCATTTATTGAGCATTTGGTAAGTGCCAAAGAATTGTAGGAGAA 
AGGAATTCT CAG CCTAAATCTGGCTTC CTTCAAC ATTGGG ATTTCTAGG ATAG TCATCTTC CTG AAACGAATGTATGGT CAAGGGG 

TAGGACCAGTATTGTCAAAATTTGGGCAATATCTGGCATGGGAGGCCTAATAAAATAACCTTTTCCAGATTACAATTTTAAAGCTA 
65 TGCAAATAGGATAGATGTGACAATTTTCAAGTGTTCAATAGCCATTTATGGCTAGTGGCCACCTCATATAAAACATCATTGCAGAA 

AGTTCTATTGGATGGGGCTGATCTAGAGATAACAAATACATACCTATTACCAAACTAACCCTTGAAGCTTTTATCAGTTGTCTGCC 
ACTGATAGTAAAACATTTTGAGCATGTCCCCTTGGTACACGTGAAGTTTATTGAAAAACTATTGCCTCTATTACTCTCGGTTCCTG 
ATTCAAGTTTCCTTCACCTTTAGTGTGAGGTTTAGTTTCTTTTCGAGACTGAGTCTCTGTCAACCAGGCTGGACCAGCTGGCGTGC 
CACTGCCAGTGGCACGATCTCGGCTCACTGCAACTTTCACTTCCCGGGTTCAAGCAGTTCTACCTCAGCCTCCTGAGTAGCTGGGA 

70 ttacaggcgcccgctgccacgcccagctaatttttgtattttagtagagacagggttttaccatgttggccaggctggtctcgagc 

TCCTTGACCTTATGATCCGCCTGCTTCAGCCACCCAAAGTGCTAGGATTACAGGTGTGAGCCATCGTGCTCCGCAGCCTTTTTTTT 
TTTTTTTTTGAGATGGAGTGTCGCTCTGTTGCCCAGGCTGGGGTGCAGTGGTGCAATCTAGGCTCATCGCAAGCTCCGCCTCCCGG 
GTTTTAAGTGATTATCCTGTCTCAGCCTCCCGAGAAGTTGGGATTACAGGCATGTGCCACCAGGCCAGCTAATTTTGTATTAGTAG 
ATACGGGGTTTCGCCATGTTGGCCAGGCTGGTTTGGAACTCCTGACTTCAAGTGATCTGCCTGCCTTGGCCTCCCAAAGTGCTGGG 
75 ATTACAGGCGTGGGCCACCGCGCCTGGCCTAGTCTTTAACAATAGTATAATTTATTATGCAGCATAGAAAAAATAATAGAACGGTG 
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TGGTGACACTAAAGTCGTGACCAGATAAGACCCAGTCTACAAAAAATAAGTGAAAATTAGCTGAGCGTGGTGGCATACACCTGTAG 
TCCTACCTATGCAGGAGGCTGAGGCAGGAGGATCGCTTGAACCCAGGAGCTCCAAGGTTGCAGTGAGTTATGATCACGCTATTGCA 
CTCCAGCCTGGGCAACAGGTAACCCCACTTAAAACACACACACACACACACACACACACACACAATAGTGGATGGGTAGAAATGTG 
AGTTTGACTTAAGGTTTCCCCCTCTGATGTGTTTGACAAAGGGCTAATATTGGGAGTAGGTGAAATGTTAGCTCTGCCATTTTCTT 
5 ACTGCTTATTCTTGAATAATTAGTATTTTTAGTCCATGGTTTCTTTGCAGGGATCTGTTTAATAGGCCCTTTGTCCATTTTGTGTG 

AGTTTAGTTAAACTGGATGGCAAGACCCATGAATCCACTTTGTACGTGTGGCCTGAATACATCCTGATATTTTGAAAGCACACTGG 
AGTGCCATTGTCAATTCATATATTAAGTATTGGTAAATGTTGGTTTCTTGTTTCTTTATAAATATCCACAGTTATAATACTCCCTC 
CCTGGGGGTCATCATGCTCCCAACCCTCAATGCATCCACACACCCTTTGGACACTGGCCCATATGCACCCTCGAGGTTGCTGGAGG 
gtgcagactataatacccctcactcctcattgggttctggtgtatgtctacccttaagcttagactagatcccatacctcagctca 
10 gcccccatgtggctataaagaggaaggaaggatgtcttggttctggggggctgattttctgaggttccccttttctctaatctctc 

ccatcccccacacaacatacacacactaccaacatcttggagcctgagggttgcatgcttcgtcctttccagtaaagctgacactt 
ggataattaaaagttgccgcaaactattaacgaaatcaggcaaagccccacccttctctttctcgaagtgagtttctggcagtttc 

CCCATCTAATG AG ACTGCTG CGGGGGAATAG AAGAAAGTATCTCTG AAT AAAG ACAG AT CGTG CTCCTGTTGG ATG CAAGAGATTA 
AGAGTTTTAGGGGGAGGGTGAAAGGTCATATTTAATCTCTTCTCAGGGGCAGTTTGACATCTAGCGTGGAAAGGGAATCAGATAAC 
15 CAATAAGTCTGCGGGGGATCAATGTCATGGCCAGAGGAATATAGAGAGCAATGGTTAAAAGCATTGACTTGGGAATCAGCCTTGAG 

CTTACTTATCTAGAAACCTTGGGCAAGTTATTACACCCTCTAAAACTAATCTCTAAACAGAGATACTCCTGGATTGGATTATTAGG 
AGACTGGGTTAAATAACAGATATACTTACATACAGAAAAACTACTATCTCCCGCTTACGGATGCATACACATGTAGCAAAAGTACA 
AAGAAGTACAGGGTGGGGTAGGGTGTGGTAGTTCACACCCATAATCCCAGCACTTTGGGAAGACAAGGAGGGATGATCACTTGAGC 
CCAGGAGTTTGAGACTAGCCTGGCCAACATGACAAAACCCCATCTCTACAAAAAAATAGAAGCATTAGCCGGACGTGGTGGTGCGT 
20 GCCGGTAGTCCCAGCTACTTGGGAGGCTGAGGTGGGAGGATCAATTGAGTCCGGGAGATGGAGGCTGCAGTGAACCAAGATGGCAC 

CACAACATTCTAGCTTGGGTGAAAGAGCGAGACCCTGTCTCAAAAAAACAAAACAAAACAAAACAAACAAAAAAGTACAGGGTGAT 
AATAAGTTTCCAGAGTCAGGGAAGTGGTTATTACCTTTGGGGAGAAGGGAGGGAGGTTGTGATTTGTGGAAAGAGACCTTCAACTA 
TTTTGGCAATGCTTTATTCCATAAACTAGATGGTATGAGTAAGGTGTTTGTATTATTCTTTTCAACTTTTGGGTTGTTTTAAATGT 
TTTATGATAAACTTTATTTTTAAAAATTTTTCTCTGGCTGGGCGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAG 
25 GCAGGCGGATCACAAGGTCAGGAGATCGACACCATCCTGGCTAACACAGTGAAACCCCATCTCTACTAAAAATACAAAAACTTAGC 

C AGGCATGGTGGC ATGTG CCCAT AGT CC CAGCT ACCCAGGAGG CTG AGGCAAG AGAATCGCTTG AACC C AGG AGGCGGAGGTTG CA 
GTGAGCCAAGATAGCTAGCCACTGCACTCCAGCCTGGGCGACAGAGTGAGACTCCGTCTCAAAAACAAAAAAAATTTTTTTTCTTT 
GTTCTTTCTTTTTAAACATTTATTTATTTATTTTAGCTGGGAGTGGTGGCTCACGCCTGTAATCCCAGCACTTTAGGAGGCTGAGG 
CGGGTGGATCATCTGAGGTCAGCAGTTCAAGACCAGCCTGACCAACATGGTGAAACCCAGTCTCTACCAAAAATACAAAATTAGCT 
30 GGGCATGGTGGTGCATGTCTATAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAATCCAGGAGGTGGAGGCTGCAG 

TGAGCCACGAT CACGTATAGCCTGGGCG ACAGAG CGAAACTCTGTCTC AAAAAAAATAT ATAT ATTTAT ATATAT AAT AT ATAATA 
TATATTATATATTATATTATATATTATACATAAATTATATATTATATATATAATATATAATATATAATATATATTATATATTATAT 
ATTATATATTATACATAAAATATATATAATATATATTATATATTATATTATATATTATATATAAAATATATATATAATATATATAA 
TATTATTTATTTATTTTGAGACAGGGTCTCACTCTGTCACCCAGACTGGAGTGCAGTGGCATAATCTCGGTTCACTGCAACCTCCA 

3 5 CTTCCTGAGTTCAAGCAATTCTCGTGCCTCAGCCTCCCAAGTAGCTGAGACTACAAGCGTGTGCTACCACACCTGTCTACTTTTTG 

TATTGTTAGTAGAGATGGGGTTTCACCATGTTTGCCAGGCTAGTCTTGAACTCCTGATCTCAAGTAATCCACCTGCCTTGGCTTCC 

CAGGCTGGAGTGCAGAGGCATGAACTTGGCTCACGGCACCCAGGTTCAAGCGATTCCCCTGCCTCAGCCTCCCAAGTAGCTGGGAT 

TACAGGGACCTGCCGCCATGCTTGGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCATCTTCTTGGCCAGGCTGGTGTCAAAC 

4 0 TCCTGACCTCAGGTGATCCGTCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCACGAGCCACTGTCCTCAGCCTTTCACTTTT 

TCTTTTAATTGAGACAGGGTCTCACTACGTTGCTCAGGCTAATCTTTAATTCCTGGCCTCAAGTGATCCTCCCTCCTTGGCCTCCC 
AAAGTGCTGTGATTACAGGTGTGGAATATCATGCCCAGCCTATGATAAGCTTTTAAAAGTGATGAATATATTTGTGCGTATCATGT 
AGGAGGCAGCAGATGGAGTTATTACTGCCCTTGGCTGAGGGGATCTGGGAAGGCTTCAAAGAGGAGGTGGCATTTCACCTGGATTT 
TGAAGGATGGAGCCTTAGCCTGCTTCCCTGTAAAATAGGCACCAAACATGCAGATGGAGCAGAGAAATCTGGATGTGCTAAATGTT 
45 TTTCCCCCACTAGACCAGGAATCAGCAAACTATGGCCTGCTGCCTGAACTGGTCCCTGTACAGTTTTTGTACGGCTTGCAAGCTAA 

GCCTAGATTTTACATTTTTAAGTAGTTGAAAATCAATCAAATGAAGAATAATATGTTGTGATATGTAAAAATTATATAATACTTGG 
CTGGGTATAGTGGCTCATGCTTATAATCCCAGCACTTTGGGAGGCCGAGGTGGGAGGATTGCTTGAGGCCAGGAGTTCTGGACCAG 
CTTGGGCAACCTAGCAAGACTTCCATCTCTACAAAAAATAAATAAAAATTAGTCAGGCATGATGGCCTAGCTACTTGGGAGGCTGA 
GACAGGAGGATCACGTGAGCCCAGGAGTTTGAGGTTACAGTGAGCTATGATCTCACCACTGCGCTCCAGCACTCCAGCCTGGTTGA 
50 CAGAGCAAGACTCTATCTCTAAAAGAAAAAGAAAAAAAAAGAGGCCAGGTATGGTGGCTCATACCTGTAATCCCAGCACTTTGGGA 

GGCTTAGGTGGGCGGATCACCTGAGATCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAGACCCTGTATCTACAAAATACAAAA 
ATTAGCCCAGTGTGTTGGTGCCTGCCTGTAATCCCAGCTACCAGGGAGGCTGAGGCAGGAGAATTGCTTAAACCCATAAGGTGGAG 
CTTGCAGTGAGCCAAGATTTCTCCATTGCACGCCAGCCTGGGCAACAGAGTGAGACTGCATCTCACAAAAAAAAAAAAAAAAAAAT 
ATATATATATATATATATATATACACACACACACACATTTGTACACACATATGCAACTCAATTGTCTGTGTTCATAAATAAATCTT 
55 GTCCATTTACATATTGTCTATGGCTGCATTTGTGATACGATGGCAGAGTTGAGTAGTTAAGACACTCAGTATGGCTGGCGAAGCTG 

AAAACATTTACTATCTTGTCCTTTACAGAGAAATTTGCTAATCTCTACACTAGATTATGGTCCCATTGACTCATTTTTTGTTGTTG 
TTGTTTTTTTGGGGTTTTTTTTTTTGAGACAGGGTCTTACTCCGTCATCCAGGCTGGAGTGCAGTGGCTCGATCAGGGCTCACTGC 
AGCCTTGACTTTCCAGGCTTAAGCAATCCTCCCACCTCAGTCTCCTGAGTAGCTGTGACTACAGGTGGGCCCCACTGTGCCCAGCT 
AATTTGTTTTTTTGTTTGTTTGTCTGTTTGTCTTGAGACAGGGTCTTGCAATGTTGCCCAGGCTGGAGTGCAGTGGTGCGATCACG 
60 ACACACTGCAACCTCAACCTCCTGAGCTCAAGTAATCCTCTTGCCACTGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCATTG 

TGCCTGGTCTGAACTACATCTTTGATAACTCTTTTTTTTTTTCTTTTTGAGATGGAGTCTCGCTCTGTCCCCAGGCTGGAGTGCAG 
TGGCATGATCTCGGCTCCACCTCCTGGTTCAAACATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCGCCTGCCACCA 
CGCCTGGCTAATTTTTGTTTTTGTTTTGTTTTGTTTTGTTTTGAGATGGAGTCTCACTCTGTCACCCAGGTTGGAGTGCAGTGGCA 
CCATCTCGGCTCACTGCAAGTTCAGCCTCCCGGGTTCATGCCATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCACC 
65 CACCACCACGCCCGGCTAATTTTTTTTTTTTTTTTTTTTGGTATTTTTAGTAGAGACGGAGTTTCACCATGTTGTCCAGGATGGTC 

TCAATCTTTTGATCTTGTGATCTGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCCCGGCCTGATAA 
CTCTTAACCTAGTGCCAGGCATGTAGTAGTTCCTTAGTGATAATAGCTAACATACAGTACCTACTATGTGCCCAGCACTATTCTGC 
ATGCTTTGCATGCATTAACTTATTTATCCTTAAAACAACTCTATGACACTATTGGAAAGTACAGGGGGAAACACTGTTATTTGTTT 
tattttattttattttattttgtatttttatttatttatttttttttgagacagtctcgctgtattgcccaggctggagtgtaatg 
70 gcgcgatctcagctcactgaaatttctgcctcctgggttcaagcgattctcctgcctcagccttctgagtggctgggattacaggt 

atgtgctatcacgcccagctaatttttgtatttttttttagtagagactgggttttgccatgttggccaggctggtctcaaactcc 
tgacctcgggtgatccacccgcctcagcctcccaaagtgctaggattacaggcatgagccactccgctctgcctattttattgttt 
tagagatgagggtcttgtcatgttgcccaggctggcctcaaaatcttggcctcaagcaatactcctgcctcagcctcctgagtagc 
tgactgtacaggtacatgccacctagcccggcttgatgcagttatgtatccacatttcacagatggggataacagatgtgcagagc 
7 5 agtaaatttcatgtcaaaggccacatattaggtagtggtcaggtcagaatttggacctaggccatctgtggttctatggtcatcca 
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gactccgcgatcttggctcactgcaaacatttgtgtggattagccacctcaaggtcccttcagggcccaggatctggaggtgagaa 
tggttcttccccagactccagagttgggtaagccattctgttctgtggaaatagtcattatgaactcctgtaaactatctttcact 
tgggcctggctggggaggaagagttggaggctgaaaagggagaagaaaggggacccgggggggttggggtggggcaggggcacatt 
tcttgtaaatgttgctcagctccttcaactgctgtgctggttcttggaaaccttcaccacaaaagacctatcaagaacagtgttaa 
5 aaaagatatggcctcatcccccagttcatttcctgcccagccttgcactactaaccccgattgccaagagcaaggttgcagtgtcc 

cctcagcagtgctgtgggaggaagtgcaaaaataagcagaactaggggcaagaccagaggactgtctttatttttatttattataa 
caggacatccgatgtacagaagtggattcatcataatccttggctcatcgtatattctcatccttggtccaagaatggtcttttgt 
ttatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatttttaaatcggagtcttgtc 
acccaggctggtatgcaatgacgtgatctcggctcactgtaaccttcacctcccaggttcaagtaattctcctggttcagccttcc 
10 aagtagctgggattacaggcgcctgccaccacgcccggctaattttttgtatttttagtagagacaggtttcgcaatgttggccag 

gctgatctcgaactcctgacctcaggtgatccacctgcctcggcctcccaaagtgctgggattacaggcgttagccaccgcatctg 
gcccgttattattatattttatcatactgggtagtgaatccaccacccagctcaaaaaacagaatattaacaatgacatccatcta 
tctatatgatcctctcttagtccatttcttacctcccccagatacaacccactgtcctaaattttgtgtttggcattctcttactt 
tatattttatttatttattttgagacagagtctcactcttgcccaggctggagtgcagtggcatgatcttggctcactgcaccctc 
15 atcttcctgggttcaagcgattctcctgcctcggtctccgaagtagctgagattacaggcatgtgccaccatgatttttgtatgtt 

tagtagagacagggtttcaccatgttggtcaggctggtcttgaactcctgtcctcaggtgatctgctcgcctcagcctcccaaatt 
gctgggattacaggcataagccaccatgcccggcttatttatttatttactttgagcttgtcacccaggctggggtagtcgcgcaa 
ttgaggctcactgcagcctcaaattcctgggctcaagtgatcctcctgcctcagcctcccaagaagctgagacacagacatgttgc 

20 ctgcaagctccacctcctgggttcacgccattctcctgcctcagcctcccgagtagctgggactacaggtgcccaccaccacgcct 

ggctaatttttttgtattttctagtacagacagggtttcaccatgttagccaggatggtctcgatctcctgacctcgtgatccgcc 
cgcctcagcctcccaaagtgctgggattacaggcgtgagccaccgtgcccagcccaccttactaatatttaaattttttgtagaga 
tgggtgtctcactatgttgaccaagttggtcttgaattcctggcctcaagcaatcctccaaactcagcctcccaaagtgctgggat 
tacaggcgtgaccactgtgcccggctaacttttaaaattttttatagaaataggattttgcaatgttgcccaggctggtctcaaat 
25 ttctgggctcaagtgattcacccgcctcggcctcccaaattgttgggattacggatgtgaggtactgcacctggctaacagcatag 

cagcattctttcactttaaaataacattttattttataggtatgtatccctaaattatggagtatttagtatttttattttgtctt 
attttatttcatttcatttttagatggagtctcgttctgtcggccaggttggagtgcagtggtgcgatctcggctcactgcaaact 
CTGCCTCCCGGGTTCAAGTGATT 

30 HUMAN SEQUENCE - mRNA 

GAGGAGGCCCGAGAGGAGTCGGTGGCAGCGGCGGCGGCGGGACCGGCAGCAGCAGCAGCAGCAGCAGCAGCAACCACTAGCCTCCT 
GCCCCGCGGCGTTGCGACGAGCCCCACGAGCCGCTCACCCCGCCGTTCTCAGCGCTGCCCGACCCCGCTGGCGCGCCTCCCGCCGC 
AGTCCCGGCAGCGCCTCAGTTGTCCTCCGACTCGCCCTCGGCCTTCGCGCAGCGCAGCACAGCCGCACGCACCGCAGCACAGCACA 
GCACAGCCCAGGCATAGCTTCGGCACAGCCCCGGCTCCGGCTCCTGCGGCAGCTCCTCTGGCACGTCCCTGCGCCGACATTCTGGA 
35 GGTTGGATGCTCTTGTCCAAAATCAACTCGCTTGCCCACCTGCGCGCCGCGCCCTGCAACGACCTGCACGCCACCAAGCTGGCGCC 

CGGCAAGGAGAAGGAGCCCCTGGAGTCGCAGTACCAGGTGGGCCCGCTACTGGGCAGCGGCGGCTTCGGCTCGGTCTACTCAGGCA 
TCCGCGTCTCCGACAACTTG CCGGTGG CCATCAAACACGTGG AGAAGG AC CGGATTTCCG ACTGGGGAGAGCTGCCTAATGG CACT 
CGAGTGCCCATGGAAGTGGTCCTGCTGAAGAAGGTGAGCTCGGGTTTCTCCGGCGTCATTAGGCTCCTGGACTGGTTCGAGAGGCC 
CGACAGTTTCGTCCTGATCCTGGAGAGGCCCGAGCCGGTGCAAGATCTCTTCGACTTCATCACGGAAAGGGGAGCCCTGCAAGAGG 
40 AGCTGGCCCGCAGCTTCTTCTGGCAGGTGCTGGAGGCCGTGCGGCACTGCCACAACTGCGGGGTGCTACACCGCGACATCAAGGAC 

GAAAACATCCTTATCGACCTCAATCGCGGCGAGCTCAAGCTCATCGACTTCGGGTCGGGGGCGCTGCTCAAGGACACCGTCTACAC 
GGACTTCGATGGGACCCGAGTGTATAGCCCTCCAGAGTGGATCCGCTACCATCGCTACCATGGCAGGTCGGCGGC AGT CTGGTCCC 
TGGGGATCCTGCTGTATGATATGGTGTGTGGAGATATTCCTTTCGAGCATGACGAAGAGATCATCAGGGGCCAGGTTTTCTTCAGG 
CAGAGGGTCTCTTCAGAATGTCAGCATCTCATTAGATGGTGCTTGGCCCTGAGACCATCAGATAGGCCAACCTTCGAAGAAATCCA 
45 GAACCATCCATGGATGCAAGATGTTCTCCTGCCCCAGGAAACTGCTGAGATCCACCTCCACAGCCTGTCGCCGGGGCCCAGCAAAT 

AGCAGCCTTTCTGGCAGGTCCTCCCCTCTCTTGTCAGATGCCCGAGGGAGGGGAAGCTTCTGTCTCCAGCTTCCCGAGTACCAGTG 
ACACGTCTCGCCAAGCAGG ACAGTGCTTG AT ACAGG AACAACATTT ACAACTCATTC CAGATCCCAGGC CCCTGGAGGCTGCCT C C 
CAACAGTGGGGAAGAGTGACTCTCCAGGGGTCCTAGGCCTCAACTCCTCCCATAGATACTCTCTTCTTCTCATAGGTGTCCAGCAT 
TGCTGGACTCTGAAATATCCCGGGGGTGGGGGGTGGGGGTGGGCAGAACCCTGCCAATGGAACTCTTTCTTCATCATGAGTTCTGC 
50 TGAATGCCGCGATGGGTCAGGTAGGGGGGAAACAGGTTGGGATGGGATAGGACTAGCACATTTTAAGTCCCTGTCACCTCTTCCGA 

CTCTTTCTGAGTGCCTTCTGTGGGGACTCCGGCTGTGCTGGGAGAAATACTTGAACTTGCCTCTTTTACCTGCTGCTTCTCCAAAA 
ATCTGCCTGGGTTTTGTTCCCTATTTTTCTCTCCTGTCCTCCCTCACCCCCTCCTTCATATGAAAGGTGCCATGGAAGAGGCTACA 
GGGCCAAACGCTGAGCCACCTGCCCTTTTTTCTGCCTCCTTTAGTAAAACTCCGAGTGAACTGGTCTTCCTTTTTGGTTTTTACTT 
AACTGTTTCAAAGCCAAGACCTCACACACACAAAAAAATGCACAAACCAAGCAATCAACAGAAAAGCTGTAAATGTGTGTACAGTT 
55 GGCATGGTAGTATACAAAAAGATTGTAGTGGATCTAATTTTTAAGAAATTTTGCCTTTAAGTTATTTTACCTGTTTTTGTTTCTTG 

TTTTGAAAGATGCGCATTCTAACCTGGAGGTCAATGTTATGTATTTATTTATTTATTTATTTGGTTCCCTTCCTATTCCAAGCTTC 
CATAGCTGCTGCCCTAGTTTTCTTTCCTCCTTTCCTCCTCTGACTTGGGGACCTTTTGGGGGAGGGCTGCGACGCTTGCTCTGTTT 
GTGGGGTGACGGGACTCAGGCGGGACAGTGCTGCAGCTCCCTGGCTTCTGTGGGGCCCCTCACCTACTTACCCAGGTGGGTCCCGG 
CTCTGTGGGTGATGGGAGGGGCCATTGCTGACTGTGTATATAGGATAATTATGAAACACAGTTCTGGATGGTGTGCCTTCCAGATC 
60 CTCTCTGGGGCTGTGTTTTGAGCAGCAGGTAGCCTGCTGGTTTTATCTGAGTGAAATACTGTACAGGGGAATAAAAGAGATCTTAT 

T TT T TTT TTATA CT TG C G T T TG GAATAAAAA CCCT T T GG CT TT 

HUMAN SEQUENCE - CODING 

ATGCTCTTGTCCAAAATCAACTCGCTTGCCCACCTGCGCGCCGCGCCCTGCAACGACCTGCACGCCACCAAGCTGGCGCCCGGCAA 
65 GGAGAAGGAGCCCCTGGAGTCGCAGTACCAGGTGGGCCCGCTACTGGGCAGCGGCGGCTTCGGCTCGGTCTACTCAGGCATCCGCG 

TCTCCGACAACTTGCCGGTGGCCATCAAACACGTGGAGAAGGACCGGATTTCCGACTGGGGAGAGCTGCCTAATGGCACTCGAGTG 
CCCATGGAAGTGGTCCTGCTGAAGAAGGTGAGCTCGGGTTTCTCCGGCGTCATTAGGCTCCTGGACTGGTTCGAGAGGCCCGACAG 
TTTCGTCCTGATCCTGGAGAGGCCCGAGCCGGTGCAAGATCTCTTCGACTTCATCACGGAAAGGGGAGCCCTGCAAGAGGAGCTGG 
CCCGCAGCTTCTTCTGGCAGGTGCTGGAGGCCGTGCGGCACTGCCACAACTGCGGGGTGCTACACCGCGACATCAAGGACGAAAAC 
70 ATCCTTATCGACCTCAATCGCGGCGAGCTCAAGCTCATCGACTTCGGGTCGGGGGCGCTGCTCAAGGACACCGTCTACACGGACTT 

CGATGGGACCCGAGTGTATAGCCCTCCAGAGTGGATCCGCTACCATCGCTACCATGGCAGGTCGGCGGCAGTCTGGTCCCTGGGGA 
TCCTGCTGTATGATATGGTGTGTGGAGATATTCCTTTCGAGCATGACGAAGAGATCATCAGGGGCCAGGTTTTCTTCAGGCAGAGG 
GTCTCTTCAGAATGTCAGCATCTCATTAGATGGTGCTTGGCCCTGAGACCATCAGATAGGCCAACCTTCGAAGAAATCCAGAACCA 
TCCATGGATGCAAGATGTTCTCCTGCCCCAGGAAACTGCTGAGATCCACCTCCACAGCCTGTCGCCGGGGCCCAGCAAATAG 
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Table 22 

MOUSE NOMENCLATURE 
ICSGNM Wnt3a 

Celera mCG11700 

5 

HUMAN NOMENCLATURE 
HGNC WNT3A 

Celera hCG42253 

10 MOUSE SEQUENCE - GENOMIC 

TGAGCTGTTGATCACATGCTGCATTTAGAGAGAGTTCTGGGACTAAAGCTCAGAGAGAAGACACAGGCCCATGGCCAGAGAGGCCT 
TAGCTATGTGGGCCTTGCCACCTGTACCCAGGAGCACACCACTCCCTTTGGAAAGAGCACCCTTCTAACACCTATCATCAAAGTCA 
AGCAGACCCAGTCAGTACAGCTTCCTTTCTCTCCCCTGGCCTTGCTCTTTTGCCCTTTGCAGCCAACCAGTGGGTTGAGTTGAGTG 
GATGCCCGAACAGAGTCTTTCCAGTGGACAATAGGCGCTGTACTGAAGCATGGTGGACGCGGGGACATGTTTGAATATTTCTGATA 
15 CTTTCCCCCATCCCACCATGTGACAACCTTCCAGCTCTGAGACCTAGAGGAACCTGGCCTCTGCCTCTACCTAGGTCTCCCTCCAG 

GGCTCCCCAGGTGACACCCTCGAGGTGTCTGATACATTAGTGCTTCCACATTCCTTCACCAGCAGAACGTGCCGCTGCCGCCCAGA 
GAGGCTGGCAAACACATGGCCGCCGGCGCGGGAGCCTCCCGCCTGCCAGGACTCGTTCAAAGTATGTGTCAGTAATCCTGCTGGCC 
CGGCGGGGCAGGACAGGCGCTGGCTGGGAAGGCTTCAGGCAGGGCCCTGTGCTGACTGGAGTAAGGACTTGGGACCCCTCCCCAAC 
TCAGAAAGTGCTGGATCCTCAAGGAGGGCTTCCATTTTCTGGGGATGCTGTCCATTCGTGGGAAGGCAGCGGATTGTTGGGGATCT 
20 CAGGAACACAGGTACCGTGGGGACAGCTCTCCATCTGAATGGTTCCTGGACAGCCCCATTCAAAAGAGGACAGTGTGCTTTGTCCA 

TGAACAGAGTGAGTCCCATACCCTGGGTCTCAGGTATGAGTGTGGAAGCCTGGTGATGTCACTGAGAGGCCCAGTGCTCCAGAGAG 
AAAGGCCTGAGTGGGACCCACAGCATTCTGGCCCAGGACCCTTATCAACAGAGACTTCTCTACTCATGATCCTCCTTGTTCCCTCT 
GGGCCTGGGCAGAGCCTTAGGAACCCTACCTGCTAGGATCCAACTCAGTGCTTACTGTGCCTGATTCCATGCCAGCAGCGGATAAG 
AGAAGTCAGGCAAGCAAGGCACTTCCTGCACCAGATATAGATGCAGGGAGAGGTGGACAGACACAGTCCCAGACAGGCAGGTAGCG 
2 5 CTCGCACACACACACAAACACACACACACACACACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNlHsINNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNJHINNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

30 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTO GGG 

AGCCTTGGCCCAGGGAGGCCAGTGCTGGCCCAGGCTGGGCTGGCCTGCTGCCCATCTCCCAGTCCTGGACCAGCCTCCTTCCTCTA 
35 CTGCATGTCACAGCCAGCGTCTCTGCTATATCCCTGGCCAGGTGCCCGGCCTTTCAACAGGAGCAAGGGAAGGAGGAGGGAGAAAA 

ACCATTAGTGTTTGCCGGCTGCAGGCGTGGCTCACGTGGCTGCAGCCACAGGATGAAACTCCTAGTCTAAGGATGGGGCTATGTTC 
CAAAACATAGCGAGCTCTAAGTAGACGGCGATGCCTACCCCTTTAAAGACAAACTAGGAACAAGTAATAAAAAATTAACAGCATTA 
GTGAAAATGAAAGCAAGAGGAGTCTGAGATCTGATTGGCATAACACGGGCATTTTCACTGGTGTGGCTTGTTCTTGTTTGACACAC 
ACACACACACACACACACACACACACACACACGCTCGCGCGCGTGCGCGCGCATGCTTTTGTAAGGATAAAAAGTTTCAGCCTCAC 
40 TTTCTAAGGCATAGTTTAAACATCTGCATTTTGGGATCATTTTGAGGGCGGCCTCAGCAGTTACCTGAGGTCTGAAGTGCTTAGGG 

TCCACTGCCTAACTTTGGCTGCCAGTCCTTCTGCTAGGACCCAAGAAAAGGCTTGGGGTGGGGTGGGGTGGCTGGACCTTTCAGAG 
AAGGAATGGCAGGAGAACACTAATTTTATTTGGTGGGGGTTTGTCCAGAGGACCTTACAATGTGATGTCAAGTTGGACAGTTAAAA 
TTCTAGCTGAAAGTAAGATTGTAGGCTTCTCCCAAGAGGCTGTCCTCCACCCTGGTTGGCAGAGAGAGGGGAAATGGAATGAATTC 
CTCCCACCGTGAATCACAAAGGCCAGGTGCAGAGAAATGGGTGCAGCGAGGGTGTGCCTCCTCCCAGCTTCTCCCCAGGCCCAGGC 
45 AGGGCCCTCCTGCCCTAGCTGTTTCCATCACCCCAAGGCAGGGTTCAGACCTTACGGTGACCTCACAACTGGAGGAGCTGGATGTG 

GATTGGAAGTGACTGGTTACAGGGTCTTCCATTCTTAATGCTCTTCCTGGGCAAAAGATAAGGGCTCAGCCTAAGTCAGGACACGG 
GGTCCTTTGAGTAACCTGAGGGTTCTCTGTCTTTGTCTGCACATGGGTTTACACACGTTAGAGGGATTCTGTGTGAAAGGGGAGGG 
AAGAGTTCATACAACACTCCTGGAGGCTCAGGGCGGGCCCAGGGGCTCAGGAAAGACTAGGTGCGTTCTGGATGGGATGAAGACCC 
CCGTTTGTCTGGCTGGTAGCTGTCTCTTGGGCCTTGTAAGCAGGCAAGGGCGACTGGCTAACTGCCAGGGCTCAGGTCCCACTGGT 
50 CCCTGTCCCTTCTCCAACTCCTGATATCTCTTGGGGGTTGGATCTGATAAATATTGGCCTTTAAGAGAGAGCAATGGCTCAAGAGG 

GCAGTGGAATTTCAGATGTCTAGGGGAAATTATGTCTATCATTAAGTTCTGGGAGAATCAGGTGGAGAAAGCAGAAAAGGCAGGTG 
GCAAAGGCCAGGTCAGGGCCCAGGAAGGCACTCAGGTGTTTCGAGTTTGGACTCAAGCCTTAGCAAAATGCTTGTCTTTGGAGTAT 
CTTTACAGTTATGGAATGTCAGGCTAGAAGAGACCTCAGATCAGCAGCTTAAAACTGTGTTTCTGTCACTATGCTCCAACCCTACG 
GTTGGTCACCTACGGTTCAGCTAGGGACACTGAGGCTCCAAGAGTCTCAGAGGGCAGACCAGAATAGACCAGCACAGTGATGAGAT 
55 GATGAGATGAGTCCTCACAGTTAAGATCATTGCTCTCATCTCCCTTGGTGACTCTCCCTTGATGGAAGTGGTCCTGTAAGTGAAGC 

CTGCCTCTTTTGTAACACTGTCTCATTTTGATGTGCTAGCTGCACAGTTCGGCTTGATGCATTTCTCTGTATTGGACTCATTCATG 
AATGTTACTTTGCTTAATACATTTTAAGACTATTACAGTGTATCAGGGCCAAGAGGATGGCTCAGTCAGTAGATTATGTATCTGTT 
ACACAAGCACAAAGACCTGTGTTTGATCCTTAGGACACACATAAAAAAATTATCTGGTAGTATAGTTTTGAAATACCAGTGTTGAG 
G ATGGAAAG ACAGGCAGGC CCCCGAAGTT CACTGAC CAGCCAGCCTAG C CT AAAAT AAG CTAT AGGTT C CAATG AAAGAC CCTATA 
60 ACAAGACATAGTTCCTAAGGAACAACATACAGGATTGATCCCTGCCCATCTAGTGCATGTGTTCACACCTGAACAGGAATGCGTGA 

GGGGGTGCCCTTGGGAGCCAGTGTGCCTTGGGGACCATTGTTTTTGCCATATCAACCTGAAGTCTTGATATAGGCTCCACTCACCA 
AGCCTTGGTTTCTTGTCCCAGGTGGTCTTGGGTCGCACCTGTCCTAGTTTGTCACATACAGGGTCTGTGAACATATCACTCGTGAG 
CTCCACCCAGGGCAACTGGAGCTGAGGGTGGGCAGATATGGGAATGGGACAATGATGAGAGATCTGAAGGGACACACACAGCAAGA 
GATGATCTGTGGAAAGGTCCTGAGTAGCATCAGGAAGGGGCAGCTGTCCACAGGCTAAGCCAACAAGCTTGTGGCATGTCGTTGTG 
65 TCATGTGCCCCTGGAGCTTGGACACAAGGTGCCTAAAAGGTGGCATCTCCCAGAGATGCCTTTTTGTTCTGGGTGTTGGGACTCAG 

GTAGGGGTAGAAGAATCCAGTGCAGTGAGAAGGACAGTGCTGTGCCCCTTGGTTCTTGTCAGAGCAGAGCAGATGCCCCAGATTTA 
AGAACTTTTGCAGCTCAAGGTGTCAGCCAGACCAGGAAGCCACTTCTAACCTCACTCGCATTGTTGGGGCTCATTTTGTGTTTTTG 
TAGGACTGAGTTCTCCAGGACTGGGTGGCTGTGGCTTAGGGTAGCCCCTGAGAGTCCCTCTGTGGTCTCAGAGCCAGAAACTCGGA 
GGCAAACTCCATGCTTTGGATCCAACTTCTGAAAGCACACATGAGTAGCATAAACTTAGAACTCCAGACTCAGTGTATGCCCCAAA 
70 GTCCTGACATTCTGGGCATAGTTTTGGACCTCAGAACTCTGGGAATACCTCAGAATTTGAGGTGCTGCTAGATTCTGGGCTTGGAG 

AGGCTTCTGGGGATAGGGGATGGAGTCAGGCAGCTGTGTGTGCTAGAGAGCAGCTGTACTCAGCCTAAGCTGTAGAAACCTGGTGG 
GCATAGGGACCGCTGAATCATACTCCTGTGCAGTGTCTCAGTGCTAATCTCGTGCCCATGCTCCCAATGGGACAAGAAATAACATT 
CTCACCCCCAGCTCTGCTCATTGCCATGGGACCTCACCCTGGATCACAAAAGGAGATGACACGCTGCTGTTACAGCCACATCACTG 
AGGGAAGACAGCTATCATCATAGTGGGTGAGAACTGGAGAAGAAGTTACAGATGCTGTTGCTGTTTAGCGTAGCCTATAGAAGTCT 
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agcacacacaatagcaggacctccccccgcccctaaaaaattccaccttgctcgccttcctatagctcagctgatttggttcctca 

tagctgtgctgtctccactttccttctgggctgttttgtttagtttttcattttaaatatattttatttatttattgtatgtgttc 

ATTTGCACTTGTGCACAGGCGACAGCATGCTTGGGGTGGGGGGTTGGAGGACAACTTCAGGAATCTGTTCTCTCCGTCCACAGTGT 
AGATTCTAGGGAATCAATGATGTTTGTCAGGCTTGGCAATAGGCACCTTTAGTCACTGAAATCTCTCTCCCACCCTGGAATGTGTC 
5 TTGATGACTGTACAAAGGGCTCCTGGCACTCACCTTGGAGACAGTGTCCCCTCATTCTGATGTTAAGAAAGAGTAAACCAGTACAT 

ACTTGTGGTCCCCGGTGAGGGAGGTTGAGTCTAAAGAATCATGAGTTTGAGGCTAGTCTGAGCTACCTAGCCCGGGCTAGCCTGAG 
CTAGGCTGAGCTTGTTGCTTAGTAGTAGTTGCCTGGCTGGGGCAAGTCTCATTAGTGGAGAAGGAGGAGGAGGGAGAGAGCCAGGA 
AATGGTAAGTTAGCCAGAAGTTTAGGAGAACACTTGAGAAAGTCCTGGGGAGGGTCAGAAATTCATTGGCTACATGAAGAATTAGA 
GACTGGGATATATGGGACTCTGTCTCAAAAACAGAAAAATAAATAAATGAATAAATGTTTGACTTTGTACAGCTTTCCTTCTGTAT 
10 TCTGTAGGCACAGGCTTAGCCAGCTGAAAATTGAACATGTTTGGAAAAACTGGGCATGGTAGCACATGCCTTCAATTCCAGCACTC 

TGGAGGAGGCAGAGGCAGGTGGATCTCTGTGAGTTTGAGGCTAGCCTGGTCTAGAGAGTGAGTTCCAGGGTGGAGTTTAGTTAGTA 
GAATGCTTGCCTCACACACACTTGGGAAGTAGAGACAGGGGGAGGAGGATTTTAAGGTCATCTTTAGCAACTTAGCAAACTGGAAG 
TTAGTCTGCACTACATGAGAGACAGACAGGCAGGCAGGCAGACAGACAGACAGAACTAAACAAACTAATACAAACCTAAGCTGACC 
ATCACAGCCCAGCTGAAGTCCAGAAGTTTATCGAACCTCCTCAACCCTGCCTGCCCGTCTCCATCGTATGACAGCCACCCTGTTCA 
15 GTCTTCAGCATTCCTTCCCACAAGGCCTCTGTGCCTGGGCTTTCCTGATGGTCCAGCTCTCAGGGAACAAGAAATGATCCAGGCTG 

CGATTCAAGGCACTTCAGAGGCTCTTGGGTCCAGAGAATGTTCTCTTCCACCTTTCTAAGTCCATGAGAGAGAGCAGGAGGGATCC 
TGCTGGTGCTGCCCACACCCTGGCCTCCTAGCTAGGGGAGGTGGCGAGCAGGGACCTGCCCAGAGGAAGGGAAGCAGAGAAGGCTG 
ACTCAGCATCTCCAGAGGAAGGGGGCTGGGGCGCTGCCATGGACCTGGGAAGTCCCTTCTCTGCCTTCCTTGGGGGCCACTCCCAG 
CAAGGTGGGTGGGGAGCTGAGGTCTGACCACTCCATGCCATTGGAAGGAGCCCCCTCTTCAGCAGCATCCTCTTCTTCCGAACCCA 
2 0 CATCATGAGCACCCAGGATGAGTGCTGGTTTCTGGCATCTAACAAAGGAGACCACCTACTCTTGGGAACTGGCCACTGGCCTAGGC 

AGTTCCTCCTGGG AAGACAG AAATGGCC AGGTT CTGGCCAGGTTCTCTTTTTCTG CTATTTG AGAATGGTCATGCTTT C CATTGTC 
TCT AAGTCT CCTAGTTAACTG CATTCACAG AGTG AAGATTGTCTTCTTTTTGG ATGGATAGACAG ATGC C CTTAC CCTCTTTCTGG 
GAGCTATGAATGTGGCTCAGTGGGTAGAATGAATGCCTAGCATCTGTGAAGTCCTATGTTTGATCCCTGGCACTGCAGAGGCAGAT 
GGATCTCTGTGAATTTGAGGCCAGCCTGATCTACATAGTGAGCTCCAAAACAGCCAGGGCTATGTAGAGAAAACTTGTTTCCAAAA 
25 AACCACAAGAGGCTGGGCGATGGTGGCACACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGC 

CAGTCTGGTCTACAAAGTGAGTTCCAGGACAGCTAGGGCTACACAGAGAAACTCTGTCTCAAAAAACGAAAACAAACAAACAAACA 
AAAATAGAGGAGGAAGAGGAGGAGGAGAAGGAAGACGAGGAGGAAAGGAGTAAGGTAGGGGGAGGGGGGACATTGCCCAGGCCAAA 
GGAAAATCTTGCTTTGCCACAGGTAGGAGAGTCTTGGTGAGTGTGGGTGCAGTGGGCAGTGGGGTTCATGGGTGCTGAAAGAAGGA 
GAGCTGAAGTACTTCTGGATGTGGGTAACAGGCAGAGAGCAGATGAGCCTGATGGGACATGATGGGACCTCTGGTTTTAGGGTGAC 
30 TAGCCAAAAGTGACAAGGTACAGCAGTGGCTTTCCACCTTGGTCTAGTTTCTTCCTCTCTACTCAGAGCACCTAGCCAGGCCCCTC 

CTCTCTGCCATCCTTGAGGGCAAGGAGCACAGATCCCAGTCCACTCCATATGGACGTGTCTCAGCTCTCAAGCCAGGACCTTGGAC 
AGTGATTTCTTCATTTCCCACCAAGTGTCTGCTCTCCCCATACTCAGAAGTGCCTCTGTGGCCCATCTAGTGCCACCAGGGACACA 
CAGACAGCCATGGTGGTCTGTACCTAGAGAAGAAAGTGCTGATTCCGCCTGCAGGCAGGGAGGAGGGCATCTCTGAGCCAGACTAA 
CCATGGAGGTCAGGGGCCTGGAGAGGAGAGACAGCTGCTGAGAGTGGAAGCAATCCCCAGCCTACACAGGGCTGGACTTCTTATGA 
35 ACGTGGGGCAAAGAGAGGAAGGATAAAGGAGCAAAGAGCAGGCTCTGTCATGGTGTGCACAGGGATGCACGCTGCACCTAGGCCAG 

GCATGTGATGATGTGTGACGCAGGTCTCTGGAGTATTTCAGGAGATAAGAGAGGCCAGCTCTATGGGAAGTAGACCACAAGGATGG 
ATGTGCTGGGG ACAG CCAAATCTCTG C ATGTG AGGGTTCTACAGTCACAGACTTAG CTC C AG AAAAG TC CT AAGT GTTTGG AAAAG 
CCGTGTACAGCAACACAGACCTGTAATCCCAGGATGCTGAGACTACACAGTGAGAACCAGGTCAGCCAGTGGTACATAACAAGACC 
TTGTCTCAAAGAAAGGAAAGAGGAGAGATGGGTGTTGGAAGCCAGGCCCAGGGGCTCGTGCCTGTAACTCCAGCCAGAGGCTCAGA 

4 0 agatcaaggtcggcactggctacacagcaagtttgaagctagtctaggctacatgagaccctgtctcaaaaataagaaaaacaagg 

GCTGGAGAGATGACTCAGCAGTTAAAGATCGCTAACTGCTCTTCCAGAGGTCCTGAGTTCAGTTCCAGGCAACCACATGGTGGCTC 
ACAACCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTGTCTGAAGAGAGCAATGGTGTACTCATGTACATAAAACAAATAAGT 
AAATCTCTTTAAAAAAAATAAGAAAAACATGAAAATGAACATGGTGGGGGGAGAGGGAGAGAGAGAAACACTATTTGGGAAGGTTG 
CTGCATGTGTACTGACCGACTGACCGTGTGTGGGCTTCCGGTGCTGGCTTTCCCTGCAGTGTAGTGTGACAGTCTGTGGCCTTAGA 
4 5 ATCCTTGTCATCTAGGTTTGGCATGGACAGAAAGGTGTGTGGACTATGTGCAAATACCATGCTACTTAATACAAAAGATCCAAATG 

TCTGCTGTGAGCGTGTGGGTACGTGTGTGTGTGTGTAGGCCAAAAGTTGATGTTGGATGTCTTCCGTCACTCCCCACTTTGATTTT 
CGGTACAGGGTCTGTCACTGAACCCAGAACTCCCCTGGCTGCCTTTGCTCCCCACCTCAGTGCTATGGCTGCAGACATTTGCCAAC 
CTGGTTTTTACATGGGTGCTAAGGATTGTATCTCAGGTCCTCACACTCACCTGGCAGGCATTTGACCAACACCTTCCTCCCCATCC 

50 TCAGCAGCCATCCTCATCCTATGTTCTCCGTCAGTGTCTGTATCCTCCAATGCCTATAGAGGTCTTAGCCACAAGCTGAGGGTCCC 

AGGAATGCAGGTCTGGTTCTTACACACCGTGAGTCATGACAGTGTGACATGTGGTCTACATCCTGGGTACATGGTCAACATGCTGT 
CTCTAGGTGCCCTTCCTGTCGGAAGCAGCTCCGGGCCGATCACATGCACATAGCCCAGAGTCTGTCCGTTTCCAGAGATGGTCTCA 
ATCACCTCCTTGTCTTTCCACCAGGTCCTTGGCTGTGGGACCCCAGTACTCCTCTCTGAGCACTCAGCCCATTCTCTGTGCCAGCA 
TCCCAGGCCTGGTGCCCAAGCAGCTGCGCTTCTGCAGGAACTACGTGGAGATCATGCCCAGCGTGGCTGAGGGTGTCAAAGCGGGC 
55 ATCCAGGAGTGCCAGCACCAGTTCCGAGGCCCGGCGTTGGAACTGCACCACCGTCAGCAACAGCCTGGCCATCTTTGGCCCTGTTC 

TGGACAAAGGTACCCTGGGGTGGTTAGGGTCATCTCTATATGGACATCATAAGGCCTTCCAAACTCTAACCTGGCTGGGCTTGCTC 
CTC CCG ACC AATGGAGGGC CTTGGAG AAGAAAGGGGGAG GGG AAGGGAACCGTAAGC CCAC C AGG CGGGCGGGAG AGGCTTGG AGT 
ATGTTGGGGAGGTGGTTCACCAGCCAGCACCCCTGGGCTGGTTTGGAAAGGAGAGACCGGCAGGAGAGCTAGGTGTTAGTTAGCTG 
CTGGCAAAGAGCAAATTATCCTAAAGTGTAGTGGTTAAGGCAGTAATTACCATGTGTTGACCTCCTGCTGCCGGGGGTCAGGGGCT 
60 GGGTTGGCTCTGCTTCCCATCCACAGGGAGGGAGGTCCATGGGAGGCTGTCTCAGCACCAGTTGCTAGAGAGGGCTCTGAAGTGGG 

GCAAAGGCTTCTTTCTGTGGTCTCTGGGACCCAGGTCTGAGACAGAGAGGGAGACAGAGATAGAGGAGGCAGAATCAGAGAGGCAG 
AGAAATAGAAGAGAGACAAAGATGGCAGAGACTGGGTGGGGGGGAGGGGGCCGAAAGGAGAGAGAACACACACCAAATGAAAGCTT 
TCATGCCTTGAACAAGAAGGGAAAATCATATAATTTAAATCACTTTAGAACATACAATCTCAGCACACTTAGCACACCCACAGAAT 
TGCGACACTACCACTCCTAATTCCAAAATATTTTCATCCTCTCGAAAGGAAATCCCAAACCCATTATGCAGTGCCCCTGGCAACCA 
6 5 CTGGTTTGCTTCCTACCCCTGTGGTTTTCTTATTCTGGACATTTCCTCTCTGTGTAATTATGCACTCTGTGGCCCTTTGTAGCTGG 

CTCCTTTCACTGAGTGTGAGGTTTACAAAGTTCATCTATGTTGCCACACATATCAATGCTTCATTCCTTTTGATGACTGAATACTA 
TTCCATTTCAGTGTGTGTGTGTGTGTGTGTGCACGTACTCGTGTGCACCTTAAATTTTACATGTCAAAAAAAGAATTTTATATGTA 
AAAGATGATGCCATCTGTGGATTTCATTTCTTTTATTGGTATATGTTTATTGTATTGGGTTTTATGTATATCTTCATACACATATA 
GAATGTATTTTGACCTGACTTAATTCTGCTGCCCAGGACATCAGTCCCCTGTGGGACCAAAGTGGAGAGAGTGGGTCAAAACTCTA 
70 AGCAGTGGATGTCCGTGTTTCCTGAGTCACCCAGCCTTTGTGTTTGCTGCAGAGGTCAAAATACAGCACCTGTGGCTTTGCAAGCC 

TGGCTAGGAAGCATGGACACTGAACTGTCCCCAAGGAGAACAGCATTGTGGAGAAGAGGCTGGGGCTGGGTTCCTGCAGTGGTCTT 
CCTGTGACCCTGAAGGTGTTTAAATTCTTTCTTCTGGTGAGGTCAAAGCAGATGACCTCATGAGCCTTTGGGGTGGAAGTAACTCT 
GTTCCCTGCAGTCTGACCCTCCCCTGACTTTCACTTCCAGCAGTCCACTGTCGGCATGGCTCCACCCAGTCCCATCAGCCTCCATT 
CACAAGCCAGCTCTTCACTTCATATAATGACATCATGCCACCAGTCCTGACCCTATGGTTCCTCTGACCCCCTTTCACCTAACGTC 
75 ATGACCCACCATTGATTGTCCTTCCTGGTGGCATTCACCAGCTCACTTCCAGGGGTGTTAGCGTCCCTATCTATAAAATGGGAAAG 
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taattgcagcttgcaacttgagagctgtgagtcaggctaattacacagttgctccccacagaacagcactgctgtatacaggggag 

gatcaagtccctaggccggtacagtttaccaagcatgccttatagtatgtgcacgggtggtccatcctgtgtcttcatgggaatgt 

GAT GTGTG TACGTGCAGCAGTAAAAATGCrAGTGTGTACACATGTTTTCCTACATGACCACATATGAGCAGCACACGTGTATTCTG 

ttgctttttgtttttgtttttgtctatttgtgttttgttgctattacaatgtacctgatactaataatttgaagagggaagatcga 
5 ttttggctcttggtttccgagggttcagcccatggttagaagacttcactgccttaggcaaggcagtcacaaggtaactggaatgt 

gttaccaaaggtttcttccttcactggaaccagaaagcacagaaagcaacaggaaggagccagaggtgaatatctttctaggacat 
accccaagcacgcttctaccttcttcccccatgagctccctgtctcttaatgataccacgatatcctcactctgtcaagtctgctc 
attagttccaagctcaggttccaatcacctcaacagtccttcccagacaacactccatttcaaaacatagcagcacgtgtggttat 
ggtatgtacatacgtgtgcacacatggcttcagagtggggctgcactcacatgtgaatctgtgtgcacaggtgtgggaggagctga 
10 gagttctacatcttcatctgaaggctgtcagcagaatactcacttccaggcagctaggacaagggtcttaaatccacgcccacagt 

gacacacctactccaacaaggccggccatgccttctaatagtgtcactgcccaggccaagcatattcaaaccacgacagttgagga 
gcctttagagatcctgagaagctggcctttgaaggtttctgcctgaagtctgtgctgcagtgaacaagcctgactcccattaccac 
agacagagcccctccaacctcctgcttctctgtgattgactgaaatgagccaaacattacttctgttgggtattttatcacagcaa 
ttataactaatacatccacctccatgggggagtctgtgggagcatgcacacacaccacctccctcacaatgctaaagtgagtctct 
15 cacaggagcaaggagggcaccccatgattcgccaactatgtttagagctgaggaaggggcaggcttttatatcctgtcatgctaac 

agagcgggtagcgctcagtttctcctcttcaccagcactcggtattgttattttcttgcagctgtcttcatgggcgtgagcatttt 
ttcttgaatttatcagttatgtgtgccctttataaaaaaatctatctattcagttcttctattcatgttttaataaggttatttct 
atttagtttgagttttgattatttgtgttttccttaatcatagttttagtttctctctctctctctctctctctctctctctctct 
gtgtgtgtgtgtgtatgtgaatgcttatgtctgccttggtgaatatgtgaaagtcagacagtccgaatctggttctcttcctaacc 
2 0 tgtggatcccagggattgaactcagatcgaattgggttcannnnnnnnnnnnnnnnnnnncaagcctccacaacatggagacaaaa 

acatgcagacatttaaagtatttttttatttttacttttaaaaaatgtaaaaattcttttagtgtatagcctgtgtatggtttagt 
gtacctgtgtgaaggtgcccttggaggccaaacagggtccagaccctccctgagctggagttactggcagttgtagctgtccagta 
tgggtgctgggaactggacttggtcctctgcgagagcagcccatctatcaactgctgactggtctctctagcctcctacaggagtc 
tttaactttgatgacaagtccccaactctctctttggctttttagcgctaagaaaatctggctgaacccaaggtcacagatgtttg 

2 5 ctcctccctgagccccccacgcccgagacagggtttttctgtgtagctctgtctgtcctagaactcactttgtagaccaggctggc 

gtcgaactcacaaagatccacctgcctctgcccctcgagtgatgggattaaagcggtgcaccaccatatcagctacagaaagcctg 

ctttttctgtttcctcgaaagagtcttatagcttcaagccagaagtgatggcatgtggctctattcctactcagcagtcagaaacc 

tgagctctatacatttgagaacaacctggtctatatcctggtctgtatggtgacttccagaccagtcagggctcagctcacagtgc 

ttttacatcaaaaaaaaaaaaaaagaaaagtcctatagcttttaatctgacattaggtctatgattttgttttaatattttgatta 

3 0 aatttatattttgtgtgtatgggtgtttgcatacatgtatgtttatgtaccacatgcctggtgctcacagaggttagaagatcccc 

tgggactggagttatatacagttgttgccatgtggctgctgaaaattgaacccaggtgctctgggagatcagccagtgtttttaac 

ccctgaaccatctctccagccctgcttgatatatatatatatattatgttatttttatttgtggtatgagaatgggatccaacttc 

accatgtagaccaggctggactccaacttaaaagagatccatctgcctctgccacgtgctggaatttaaagcttgtaccaccacca 
35 CCCACCTCCAACTTCATTCTTTTTTTTATTTTCATTTTTATTTTTTTCTTTTTAGTATAGAATAGAGTTTATTTAGGGCATGGGGA 

ggggagctaagagagtagtagaggcagagaaaggcggagagaaggagagagtagagaagtggaggccagccatgaccacgtggaga 

gaggggggacaaggggacaagaggcaagagcataagcaagcaaagctccaacttcattctttactgtgttgaaatgcagttattca 

aacagcgtttgttataaagagtattgttccttcttgaatggccttagctcactcattgaaaatcacctggctttgtatgtttgcat 

tgatgaacatataggctgtttgctccattccactggtcactgagtattatcatagcagtgtcatgcagttttcctgtctatagctt 

ggtaatgtccgtttttttagacttattatttttagtgtgtacgagtattttgcctacatgtgtgtatgtgtaccatgtgtgttctt 
ggtgctcacagagatcaaaagagaacattggatctgctggaactagagttatagatagtggtgagctgccatgtggtactggaaac 
tgaacccaggtcctctggaaaagcagccagtgctctcgattcctaaaccatctcttcagctcccagttggataaaatcttggagat 
cttagggactgtgtgggagaaggggggggggagaagaagggggaagaaggagaaggggaaggaagagggagaggaggaagaagagg 
45 aggaggaagatgaggaggaagggaaagaggaggaagagaaagaaaaggaggaggaagaggaggaagaggagggagaggagaaaggg 

gagaggagaaggaggaagaggaagcaggagaaagaagagaggagaaggaggaagaggnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNl'WNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNfH'INfnJNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ CA CAGC C C T A CTG CAT 

50 cagtgacacttggcggctcccatctctgagtcttgtacattgttttctaaattgttcccgagcatttcttccattgttatctaccg 

tgacattcttttctttttaaaaattaattaattttatgtccctgagtgcttttgggcaccactgtcatgcctagtgccaaggagat 
cagaagaaggtgtcggttttcccggaactggagttacagatagttgtgaactgccacgtgggtgctgggaactgaacctgggtcct 
ctccaggagcaactagtctctctcctgggataaccatctcttagccccatcttgcttttcttactctgtagaccaggctaacttct 
aactcacagagatcacctgcctctgtcatccaagtgctgggattaaaggagcacacaaggcttcctgctcatcattgttttatttc 
55 cgttttgtattgtgtttggattgtttgttgctaggaggcagagatttgttgagctcaatgaggtgcagtacaattgaccagctgct 

ccgtgacctggctgaagctattgataggctccaacaggttgtttgttgtctactattggttccttgggctgctctacgcatagggt 
gatctcacctcttcctcccatgctggatgctctttattcctttacttgatatccagggtgagagcatccatattttcccaaccttg 
aagtgactgctttctgccttccccatagacagtgatagctgtgggtccatccaggttttaattttgtagattcagaagtaagaacc 
ctttactcgtgtataagtagataaaggatttttttaaaaaaatattttatttatttttattttgtgcatatgggtgttttgcctat 
60 atatacacctatgtgccacattcatgcagtgttcacagtgtccagaagagggcgttgagtccctggagctagcgttaaagatggtt 

gtgagacaccatgtgggtgctgggaatagaacctggggcctctggaagagaggccagtgctctttaatggctgagacatcgctcta 
gcccttaaagttagcagtgttttaaattttatttgttttacacacacacactcatgcactcacacatgtgcgcacacacatgattg 
tgtgcacatgtgtgaacatgtatgcaagtgtctatggagaccagaaaggatcattggatcctctggaactggagttacagatggtc 
atgaagagccatttgggtgttggatcttctacaagagaaatacacactcttactggctaagctatctttctagccctgagagtttg 
65 ttttcaataatccattcttttgatcttttggaattataccaacattttaatgacaatctattatcaaaaggtttatagatggggca 

tagtggtatacatctttaatcccagtacttggaagtcagaaatagatggatctttgtgagttcgaggccagtctggtctacatagc 
catgtctccaaaataaaacaagttctccaaattcatgagcacacaactcaacttcattttatttatttgtttccttgcttagagat 
agcatcttactatgttgtcttggttcttattgaatgccccagttcaatgaatcctactgcctcaaccctctgagtagctgaggcta 
caggcatgggccacccattcattttcctttcttaagttccacggcaaacataactggaggtgagcagaatttcacaaggtgctgta 
70 actagcggcaagcacctctttcttgatttctaggacaaattctctggggctaagcacattctagaaagatcgagaaatcgtccaga 

accagagctgggacacgagaggctctccagtggatatgtatatgatggcaagcgctccatcccacgctgcagatgcacacaaccta 
tgtgctttcagtcagcactctgctgggcagccccggtgctctagcctatgcattttgctctgtgaatgtgtcagatgactgaaaga 
caaggggctggtgcctgggaatatcttggaaggcttccttggggaagcggctccaaactctttgggcagacagtagtatggttgtg 
gggagcccaggggtgagagaaaaaggagcaggggaaggcagtggggctcagcagtctgactaaactggagcctgaggcaccgtgga 
75 ggaagagagaggatggctgtgcctgaggctagagccccgtcacataattttgggcgaggttaggggagctgcagaatgttgagggt 
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ctcccagtatgctcttgggcaaacacaggctgtctagggacaagcagctgccacaggtcctgccctagagagcagatagtcacatc 

agccttggggctgagggccgcgcctgcccacattcctctgcctacacccttgcctcctagaagccacctgcaggacagagagaacc 

TAGGCTGTCTGGCCTCAGCATCCCATCCCTCTTTCCCATGGCAGCACTGGAGGATTTCCTGCCAGACGGCAGCCTGCACCCCTGCA 
ACTGTCCTCCCTGCAAACATGACTTAGGCCTCTCTCAGTTTGCTGCTCCCTTCTTCACTCTGTCCCCTCCGGTCCCCAAAAGCCCC 
5 ATCCTCCTCCTCCTGCTTATGCTCCCCTCCTCAGTCCTTGTTCTCCTTCTCTTCTGGTGGCCAGGGGAGAAAGGAGCCCTCCGTGT 

GCCCCCAGAAAGGCTGGCTCCAGAAGTCCTTGTGCCCCCCACCCCCTGCTGCCTGCTGGCCTCGAAGTAATCAATCTGATTGGATT 
AGGGTCAGGGCAACCCTAATCATGTCAAAGGTTACCCTAGGCTTTGTGGCAAGGACCACAGGGGTGCCTGGCCACCCCTGCCGAGG 
TGGCCTCTGTTGAACAGAGTTTAACATCTACCAGCCAGCTGGGAGGAAGGGAGCCAGCCTCTTGCGTGCATGTGTGCATGTATGTG 
AGCTTGTGCAGCCATGTGTTATAGAAAAGCGTGTGTGCATGTGTTTTATATATGCATGTGCGCATGAATGTCTTACGTGGGCCTGC 
10 GCACTTGTGAATATGAATGTGTTTGTGCCCATGTTAGTGAATATGTCTGTCCGAATGTGTGTCATGCATGGGCATATTTCAGTGTG 

CATTTGTGTGGATGTGCCTTACGTGGGTATGTGTGTAAGTATATGACTGCATGTGCTGTGTATGGATATGTGGAGATGTGTGCACG 
TGTCAGTGCACATATACATTTGTGCACCTGTGTATGTACTCACAGGTATTGATTATATATGTATAGATGTGTGAATGGTAGCTACA 
CACAAATGCTCGTACATGTGTGCTCAGGTGTCTGTCTCTGTGTGGGTGTGACCATGTACACGGTACAGGCGTGTGTGCATATGTAT 
ATGCATTGAGCATGCATGTGTGAATGGGTGCCTGTGTGTATACAAGGCAAGTGTTTGCTCATATCTAATCCCAAAACCATCTGCCC 
15 TGTGTCAGCCTAAAACTCAGGATGCTAACCTGAGCGTGAGGAAGCTCTAGCCCTTGAATGCAGAACGAGGTCCTAGAGGGCTCTGC 

TCTTGCACCCAAAAGTAGCAGGGAGCGACCTACCTACCTACTCGGGATCAGAAAGCATTTGAAGAATTTTGAGTACAGGATGATTG 
TGAACCGTTTATATCCCTTGAGGCAAGCCTCAGACACTTGGAGGCAGGTACTAGGTGACTCCCCTGTATTGACCTCTGGCAAGATG 
AAATGGGTGGGGTGGTTGCAGGGCCAGCCTGGGCCAGAGGTAGGGGTCACAGGACGAAGGTCAATAAAACAGCTGGTCAGGCTGGA 
AGGGGACAAGTGGGAGGCTCACAGGATTGGGGGGTGGGGGCAGAGTCCAGGAAGCAGGTTATTAAACACTATGTGTCCTTGTGAGG 
20 GGACAGCTTTCTTTTGGCTGTGTGTGACATTTGCATGTAAGACATAAAGGCACATGGTCTGGAGCCCACAGCCATGGAAACTGGGG 

TCTCTACCTGCCTGTGTACGGGGGTGGCTGTGCCTGGAGTCCTCAGAAGCTCCTAGCTGGCTTCCCTATGAGGGAGGAGCATCTTC 
TACCCACCTTGCAACACTCCACCCCACTTGGGGGTGGTCTCCCCAAGTCCCTAAGGACTCCTGGGGGCTCACTGCTTGTACAGGCA 
ACCTTTATTCACTGCGAAGTCTTCATTTGGGCCTTGCTGGCCTGGACAGTGTCTCCAGCCAGAGCATCTTACCTCGTGTTGGGTGT 
GGTCCCTTCCTCCAGCCTGTGACATACCTCCAGGCCAGCCATACCCTCAACCCATAGTGGCTGGACTTTGTTGGGTCCCCCAAACC 
25 TCTGCCACAACTATTAGCAGAGTTGGTTGCTTTTGAACATCAGACTCTCAGTATCTGCTGAACTCACCCCAAGCCCTACTTGGCrT 

CTGGGCAGGGAACAACAGCTTGGCCTCTTCCCCTCCCCCAGGCAAAACCCCTTCCTGATGACTGGCCTCAGCTTCGTGGCTCCTCA 
GGGGGTGGTCCTCCACCTCTCTGTGTGCTCAGCCTATGGAAGGATCGACTCCAATGAGACTAGCCTGCAAGACAGCCGGAGCTTAG 
GGGTTCCGGAGGGACAGAAAGGGCAGCTTTTTAGGGAAGCAGAGTCCCCAAATCCAGGTTGCGACCCCTGACCCCCCCATCCGAAA 
GTGTTACCATTTACGATGCGTTGGGGGTGGGGGGGCTCCCCTGGCTCCGGGGGCCTCTCCGGTATATCATTAACTCTCCGCTGTGG 
30 GAGGGGGGACCCCGGCCGATATCCCACTGCGCTCGGCTCGGAGCACAATGTCCCTGCGAGGACGACAAGATTAAGCACAAGGGAAA 

AGTGAAAATGCTGTTGGCGATTCACACGCCCTTCGGGGTGTTGAATTAAAGCGTCTGAAAGAGGATTTCCCCTCGCGCCCGACGGC 
GCGGCGGGCAGCGCATACTTCCAGGTTGCTATGACTGGCCGGCGATCGCCTAATCACCGGCCAGGGGGAAATTCATATAAAATATC 
GCTGGCCATTGTGGGGCTAACGCGGCGTGACAGTGTCGCACAAAGCCGGATTCATCAGCCCCAGCAGGTCAGCCAGGCGCCCGGCC 
GCGCGGGCCCGGGCGGTGTCAGGGGCCGCGGCCACGGTGGGGCACCGGCGCATTCCGCTCTCAGGTGGCTCCGGGGCCTTTTGTGC 
35 CTCCGTGTGATTACCAAATGCCACCGCGACACCCCCTCCCGGCCGCCCGGCTCCTCGAGGCCAGGAAAAGGGCCTGGGGAAGGAGG 

GACGGTGGGCAGCCTTGGAGGGGAGGCGCCAGGGCGGGGCCTGGGCTGCAAGCTACCAGCTGGGGCTGCTCGGTTCTCTCGTCTGC 
CCTCTGCCTGCTGTGCTGAACACGGGTGGGGGAAGGGATGCCCACCCACTGAATGTGTTATGGAAGCACTTTCAGACATCGGGATG 
GGAATGGGATAGATAGATGGTTTGTCTTTCCTCAGCGTGACAGGAGAGTGACACTCCCAAGGGAGGTGATGCCCCATGACCTGCAG 
GCTCTGGCCAGTCTGAGCAATTATGGCTATGCCATAGTTGGGCCTTCTTCCCACCAGTGGTCGGATAGTGATCTCCCAGTTGGAGT 
40 CTGG AAATTG AG AGGACAGAG ACCATCTGG AGGTTGTTG CCTG ACAAACTC AGC CCAGG CTG CCAAC CCT AAGCCTT CTGTGGT CT 

CCAGGAGGGTGTGGTGGATGTAATGTGCAGACATAGGTAAGGGTGAACCTTCTGTCTGCTGGGATTCCCTGGTTCTAGTCCTGTGC 
AGGGAAGCTTCAACAGAGATAGAGGGTCCTAAATAAACGCATACATAGCATATGATCCTAAAGGTTCATGCACCAAACTTTGGTGC 
ACCCAATTT CAAAAATAAATAAATAAATAAATAAATAAAAATATAAAANNNNNNNNNNNNNNNNNNNN C CAATTT AAAAAT AAT AA 
TAATAAAAATATAAAAATAAAAATAAAAATAAAAAGGTACTACTGGATTTAAAGGCACAGATTAACCTCAACTCATTAATAGTAGG 
45 CAATTTCAATAAGCCCACACACACATGCACACACGGACACGCACACAGCTCGTACCTGGTTCTGGAGAGTAGACACCTTCCATATG 

ATTCATTTCACTTCTAGTTCTGAGCCTAGTGCCTAGCTCATTATGGACTCTCATATTCTGGATAGGTGATGGACGGATGGACAGAT 
GAATGGATGAGTGGGTGGATGGATGATAAATGGGTAGTAGATGGATAATGAGTGCGTGATAGATGGACAGTAGACAGATAATTGAG 
TGGGTGGTATTTTGGTGGAGGATGGGCGTATGATAAATAATGAACTAGATGAAGGGAAAGGAAGGAAGCCCAGATAGTGATACTTT 
CCTTAAACCCAGTAAGAGCGCAGCAAAGCTGAGATTGTTTCTGCAGGGGGACTTTGCTCCCCACCTCCCAGGATCTGGGTGAAGAG 

50 acagtggcctcaattcataatcctcccacgtcagccttcctggtgctggaattacaggcctgagccatgacaccgtttttggaatt 

TGCTTCTTTTATAGAACAACTTCTTCAGGTAGTTTCTTTTCTTTATCTTTACCTGTATCrGATAAATAGACAGTATCTCCAGCCCT 

CCAAAAGCTCTTCTTAGCTCTGCCCCCAGATGACTGGCCCAGATGGGCAACACTAGTCTGTAAGAGTCCTGTGCTCAGGCACCCAC 

CCCCTCCTCATTTGATGATCAATAGCCATTTGAAGGGTCTGATGTCATGCACTTGTTTTCTGGAGGGAGGTGTGCTCTTGGAAGCC 

CTCACCTTTATGCTGGCCATTTCTGCTGAGTCAACAGAAACTGAAAGGTGCTGTGTGTGCCAGGAACTTTGCTGTGGTGTGCCCCA 

55 ttcccattcactctctgcaaaagagatagctctgggagagtgcttcatagctctggtagagtggttcattcaccatggttgtccta 

aaaccctatgggactctgatggaagcaaagggtttcctctctgagaaaatgtgtttgttcccaagatccacgttttgcctctgact 
cctgggtagacccaatcttgttggattaaaatccctgccatcctaggatgtcacctaaacattctggagcctttcctttctaggtc 
tcctgcagacatgttctcagttattattaagtatcttaagtatagcgaagcattgcaggaatggtgtggaatctcaggtccctgtc 
ttcctctccacacacacagccttgcacactgctgtggtacatggtaattgatcatgaaagccaacctgacttggataacccaggtc 

60 TTTGTGCCTCCATGTCCCTTGAGTTCCACCATCCrTCCCTTTTGTACTGCCCAAATCATCACCATTTATAGGAAGGACCTTAATCT 

GGCTTTAGCAGCTGCCTCCAATTCATTTAAGTAGAGACTATACATTTTTAGCAAGAAAACATTGAAAACGATACAATCTTTCCTAG 
GAGGTAGATGGTATCTATTCACTGCTAGGAATGTGAACTCCACTCCTTGCATAGTGTGTGATGGTGATATCTTGGGAGGTGGGGTT 
GGGGTGGGGAACTGCTTAAGACTTTTGGCTGCAGCTTGCCTCCATCCTTCTTTTCCAAGCATGTTCCATTTCACATTCACCTAGCC 
AAATGTGGGTTTGCAGCCCACAGTTCCTCCCCTGGCTTCTCAGATGGAGTTTCTGGACTACTTGGACTTTCTTACTTCTGGCCTTT 
65 ATTTCTTCCCCAGCCTGTTGAAAGCCAGCTCCAGAACTTGCCCTGCCTTGACTTGATCGGGAGCCCCCACCTCCTCATTTGACAGT 

AGAGGAAACTGAGGTTCAACAGAAAGGGAGGACTTCCCAGCCTGCTGGTGACAGAGCTGAGCAAGAATGAACTCTTGCCTACTTCA 
AGTTCTATGTTGTTCTCTCCTTCTCCCAAGGACCCTTCCCCTCGAGTGTGCCTACCAGCTCCAGGCTGTTTGCGTGTGTCTTGATA 
AGCAGGGAGCCTGAAGGCCTTGTTCTGGGCAGGGCAAGGCCTAGAGTGCTGGGCCCCCTTATCTTTTGGAGCCAAGAAGGATGGGG 
GAGGAGCGTTTGGGTGACACTTGAGCTGGATAAGGTAACCAAGGCTGCCTTGAGACTTGGAATGTGAGGGTGTAGGCAGAGAAGTA 
7 0 GACTTCTGAGTCGCACCCAAGAGAAGGTAGCTCAAGGCCTCTGGCCCCAGACTCAGGTTCT ATGCAGAAAG AAAGAAGACTGGAGT 

CTTAGGGGCACGAGGAGGAGTGCCTTGGCTCCTTCAAAGATCAAATAGGGGTTAGAGATGTAGCTCAGTTGGAAGAATCTTTGCCT 
GGCATGGACAAAATCCCCAGGTTTCATTTCCAACACTACGCAAAGCTAGGCGTGGTAGCACACAGCTGTAATGTTAACACCTGGTG 
GAGTTCAAGGTCCTTCTAGGCTACACAGTAAGCTCCAGGCAAGCTTGGGCTGAAGTCCCTGCCAAAAAGAAAACAAGAAAGAAAAA 
AGAAAAATGACGGCTCGAAGGGGTAGCCTGTGCTCTGGAATGGAAATAAACAGTGAACAAGATGCAGATCCCACCCGTGGGGAGGA 
75 TCTGGACTGGAAGTGGATTCCAGAAGACAAGTCTTCCCGAGGAATAGGCACAGCTGACATGTTGGGTAGATAGTGCCCAGGACCTT 
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GGCTGCCATGCTACAGAGTGAAGCTGGTAACACTGAGGCTGGGGTAGAGCTTGAGCCCAGGGAAGAATGAAGGCTGAGTGTGACCA 

gaggccagtgagtgctgagaagaggaggaagacaaggctggcggcaggaaacctttagagaactttaggaaggctgtgtatcacac 
tggctctgggcacggagctgggcctgcagtgggtggctgtgtgcttggccagtggaggctactgaatactgggtgacagttcaatt 
gagagcttctctgtggttctggtagttccttgtccatcgtaatgtgggaagagtgggaagcagctggactcctagatacctgcaga 
5 agttgtccaggctctgacagtgccccaggttgcgggcagaacagctggagtctgctcagagatgagagtaaatgtgtgttctttga 

ttctatgtgtggacgctgactgaactttgtgggtcagtctgagtgtgagtgtagttgtttgcagtttctctgtccctgtttgggct 
ttgggacacacagagtcccgagagtctaacctcttagatgcagcttgaggaaatatggaaagctagtgtgtgcaggaggggtgaag 
aggccacaactttttatgaaaagtctcacaatcccaagagggtcacccggcccaagaaatcctgcgcaggcaggcctgcgaggctt 
tctgtctggaatggtttctagccgggtgtgtaaaatctctgctagtcaacaagtcagatttgtatccatcttactcagaacaccgt 
10 gcttatcatacagcaagcacttggcacacctttatctggtgtcaagtagacgagggagtgtcttctcttaggaagaaactcctatg 

cacaattggtgtgtgtgtggtggggggtgtgaatcaatgcaaccactatagaaatgtttgtggattcttaaaaaatgaaaaatgga 
actaccacaagactctatttcacttctggacctatatccagagaactctatactctatcataaggatatttgtacctccgtgtata 
atgctgctttattcactatagcaaagaattggaattaacctagttgtccattagcagatgaatcgatagtgaacattttgcatata 
tataaaaatggatactattcatctcttgatttattttttgctgccttttgtagtcaatattatatttcgttatcacaatattatca 
15 tttcaagatccgtccacatgatttgccctctcaatctgaggcccctggtctagacctacagtggatgcctactgccgggaataatg 

caaagtctggactgttgtttttcctgtttatgcagaccggtgataaaatatcagatatgttagacacagtcagatttaatgaccaa 
tctccaaacagaacagttacagtacagctgtggtannnnnnnnnnnnnnnnnnnnctagtctacttggcttgcagcaagctaggta 
gttctgggaccttaatgtagtcctccttgggactctccaggaagacagaagggatagagtgaatcactctccatacaaaaaggatt 
tagtagagtggcttacaagctgtgatctggatagtacaatggctgtcttccaacagaaagctcaagaatccggtgttgtccataga 
20 ctggatgtctcagcagctcttcagtatacactggaatcccaagaaatgggctctaaactcagtgaaggaataaacttaccagggag 

agtgagggcaagcaggccaaaagcagaggtgcttccatgtcctttgcataggctgtcaccagcaggcatggcccagatttagggta 
ggttttctgacctcaaatgatccaatcaagaaaaatccctctcagtgtgtgctttgcacaccgttgatcccatcgctcaggaggca 
gagacaggcagatctctgtgtgacctaaggtagcttggtctacatagtgagttgcaggccagccagggctatgtaaaggctctgtc 
ttaaagcaaaaaagccagacaatgttgacacacacctttaattcgagcacttgggaggcagagacaggcagatctctgagttcaag 
25 gacaaccagagctacatagagaaaccctgactcaaaacaaaaacaaacaaatccctcacagacataccctgcaggttcccctttaa 

ttaactctagatatactcaagttgacaaccaagaatagctgtcctggttggacttgaactcaaagcaatcctcttgcctcagtttt 
ccacatgcaggtattacaggtgtgtaacataagttctggtttaaaaatctctcgttaccttaatttttaatgtttatttatagatc 

TAAT’nTATGTCAAAGATCTAATTTTCCTTTTGTTGTTCTGAGATGGGGTATCATGTAGCACAGGTTAGCCTTGAGCTGTCTCAAG 
CTAAAGATGAACCTGAAGCTCTGCTCTTCAGCTTCCACCTCTGGAGTGATGGGATTTCATTATAGGCCTTCACAAGCTCACTTCAG 
30 GCAGGGCTGGGGTTTGATCTCTATTCCTTTGGCATGTCTCTACCCATTGAGCCATATCCCTAGCACACTCATTTTATTTGTTTTTT 

TGAGACAGCCTCATGTAGCCCAAGCTGGCCTCTATGACCTTGAATTTTTTATCTTCCCGCTTCCTCCTCCCTGATGCTGGAATTAC 
AGAGTGTACAGCTATGCCCCAGTTCATGTGCTGCCAGGGATGTGAACACAGGGCTCCATTCATGCCAGGCAAGCACGCTAGCAGCT 
GAGCTGCACCCAAGGCCCTACTTCTGTTAGCATAATTGTAAGTATTTTTAAGGTGCTGTGCAATATTTCAGTATAGGATTATGTTT 
TTTAAATGACCCAATAAGGGTTCTTAACATGTCCATCAAGAACATTCAAAATCCTTTTCAAGTGATTTTTAAAAATACGATCACTT 
35 GTCCACTGTCCTCACATGACTGTTCAGTGGCACACCAAGACCCCTTAACCATCATCTGAAATTCAGACCCACTGATCATCTTCCCT 

CCACCACCGTCCCAGGCCCTGCCTCCGTAAGTAACCCATTCCACTTCCTGCTAGGAACGGAGTGCTTTTAGATTCCACACCTGAAT 
TAGAACATGAAGTTCTTGTCTTCCTGTGCCTGGCTCATTCACTTATGTCCTCTGGGTCTGTCAATCCTGCTGCAAGTGACAGGGTC 
TCATTCTTTTGTAGTGTAGCCTTGGCTGCCCTGGAACTCACTCTGGAGACCAGGCTGGCCTCAAACTCAGAAATCCACCTACCTCT 
GCCTCCCAAGTGCTGGAATTAAAGGCATGCACCACCACTGCCTGGCTAGGGTCTCGTTCTTATTTATGACTAAATAACATTTCGCT 
4 0 GTGCACACTACAGAGCTATCGTAACAAAGCACATACATACAGTGCTGGCATAAAGGGACACACACAAGCTGACGACTCAGGACAGC 

AGTTCGAGAGCTAACTCCACATAGTCCCGCCCAATTGTrTTTTCAGCAAAAGGTATGAACGTACATTGGAGAAAAAAGTCTCTCTG 
ACGAATGGAGCTGGGAAATTGGATATCTCTATCTACGTAAGAACAAATTCAGTCCCTCCTGTTTCCTATGCACAAAACCCAACTCC 
GTGTAAGACCTGAAACTACTGGGACAAAAAGCATAGGCCTGGGCATGGTGATGATGCCTTTGATCCCTTTTGTGAGTTCGAGGCCA 
GGCTGGTCTGCATAGAGCATCCCAGGCCAGCTTGAGAGATAGAATGATTCCCTACCTCAATAACAACAACAACAACAGCAACAACA 
45 ACACACACACACACACACACACACACACACACACACACACACACACACACACACACACTCACTCACTCACTTAGGAAAAACACTTG 

GGTCATTTGGGTCAATATTCTTCATAAAAGATCCTCAGAAGAGCAGTGGTGAGACCCTGTGAGCACTGAGTTCTCCTCTCTTGGCC 
CTGGTTTTGGATTCCTGCCTTTTGGACTACAACCCTCCTCACCTGGCCTCCATAACCCCCTATCTCCTTCCTCTGCAGCCACCCGG 
GAGTCAGCCTTTGTCCATGCCATCGCCTCCGCTGGAGTAGCTTTCGCAGTGACACGCTCCTGTGCAGAGGGATCAGCTGCTATCTG 
TGGGTGCAGCAGCCGCCTCCAGGGCTCCCCAGGCGAGGGCTGGAAGTGGGGCGGCTGTAGTGAGGACATTGAATTTGGAGGAATGG 
50 TCTCTCGGGAGTTTGCCGATGCCAGGGAGAACCGGCCGGATGCCCGCTCTGCCATGAACCGTCACAACAATGAGGCTGGGCGCCAG 

GTATGTGCACAGAAGCCCAGGGCTGTAGAGCAAGGGCTGCTTTTTCACCGGGATGTCCAGTGGGGCAGGACAAGGGGTAGAGGGGA 
GGTGCTCTTGGTGACCAGGCTGCTCTGCTTGCCTTCTATCAAGGGACATTGTGCCCAGCTGTACCTCAAGTGTCCAGTGTGCTCCC 
AGAGAATGCCAGACTCACCTGTGGACATAGGGTTCCTGGAAGTAGACAGGTGGCAGAAGTAGCTGCAGAGCACATAGTCTCTGAGG 
ATTCCGCGATGAGGAGATGTCCATGAGAGGACAAGACGTGAAGGGAGGAGAAGAGGGATGGAGGGCAGACACGTATAGTAGGTACA 
55 GATTGAACTGAGATAGAGGGTTAGAGTGATAGAGATGATTGATACAGGCTACTGAAACAGACGAGAGGGTGAGAGAGGGGAGGGGA 

GGGGAGAGAGAGGCAGACAGACAGACAGACAGACAGAGAGAGAGGAGAGAGACAGAGACAGACAAATAGAGAGATAGAGAGATACA 
GAGAGATAGAAAGAGACAGTCAGGCAGACAGAGAGAGAGAGAAGGGAGACAGAGATAGACAGAAAGACAGAGACAGACACAGAGAG 
ACAGACAAAGATATAGGAAGACAGAGAGAGAGGAGGGAGAGAGACAGAGACAGAAAGACAGACAGAGAAAGGCAGACAGAGAGACA 
CTCACAGAGAGAGATTATCACAAGGATCTGGAAATACAGAAGGGAGCCATGCTAACAGAACACTGTTGAAGGTTCCCTCCCTCTGA 
60 CCAGGTTATACCTGGATCTCAGGAGCTAACACTGGGATTTCAGGAGAAGCAAAGGTCTGAACTTTCATGCACAGACAGTGTTTTAC 

CACAGCAGCTCATCTTCAAATACGCTTAGCCTCCCTCACCCAGAGAGCCCTGCTTCCCTTCTCTGAGAGTCCAGATAGGTAGTGCT 
CAGCAGCATAGCAGAGCCAAGAACTGAGTAATGGGCTGGAGAGCGACCTCGAACCACTCAGGAATGCATATCATCAGGTGTCAGGT 
ATGGAGAGAAACAGAGCTGACTGTGGGGGTCAAAACAGAGAGACTTCTTCACAGTGTATTTTAAAGGCATTTTAAGCTAGGTATGA 
TGGTGCAGGCCTGTAATCCGGACGCACAACAAAGGCAGGGCAGGAGGATGAGAAGTTCAAAGTCAACCTCACTATGTGTTTGAAGC 
6 5 CAGTCTCATACTTAAGACCTAGTCTCAAAAATAAAGAAGAGAAAGAAAAGGAAAGAAAAGGAAAGGAAAGGAAAGGAAAGGAAAGG 

AAAGGAAAGNNNNNNNNNNNNNNNNNNNNGAAAGGAAAGGAAAGGAAAGGAAAGGAAAGATACTGTAGCCAGGCACCTGCCTATCT 
TTCTCTGTAGCAGACATTCAGAGATGTGCTTTTCTGAGGACAAACTGTCACAGTGAAACTTACTTCCATACATAACGAACTTCAGA 

cctttgacctcttcctaaagcccaacactagctcaaaggctctgacccttcagacaaagaacaggatactctctctggaaaaccca 
gctcttccagcatgaacagaggggtgcctagaacagggatcactttacagtgagtgtgttgggagtgacaactgcctcccacctgc 
70 aggaatttccagaaagcaatgtggggtgcaggggtagtggtgcaagtctttaatcttagcactccagaggcagactagtggttttc 

TGGGTTCAAGG CCAGCCTGG C CTATCTAGAG AGTTCTAGGACAG CCAGGATCTCTGAATTTG AGTCTAG CCTGGT CT ACAG AATG A 
GTTCCAGGACAGCTGGGCACAAATTTAATAATGTAAATACATAATAACAACATTTCATCAGGAGTTTTGAAGGGTATGTTCACGAG 
AGACAAGGGAGGACATGAGGAGAAAGGCAAAGACATAAGGCAGGAGCTTTCCTAGAACTGATGTTTTAGACCACACAGGCCGGACT 

gcaaggatggggatagagagagagatgacttgggtcaagagctcttgatgtgctttttagaggaacagcatttggttctcagcatc 
75 tacaccaagggactcataactgattgtaactccagctcctgctaccttctggcacatgcacacacatggcagcaccttaacacaca 
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CACACACACACATAAAACATTTTTAATCTACAAAAATAGGGAAGCCATCTTCCCCAAGATGTATTATGAAATTCAGAGCACAACCT 
AAAGAAACCCTCCAACCTTCAAAGAGACCACTTGATGTCCCTGCAAAGGTTGAGGGTGGGAGGAGGAGAGCAACAAGAGCATCATT 
GGAAGCTAGAAGAAATTTGAGCAACACTTTGGGATTCCGAGfGATAAAACGATTTTAATCCAAGAATTTTATTCCCAGCCAGAGTA 
TGAAAGATTTGCTTTTCTACTACATTAGAAAAGGTTTGACTTTAGACAGTATCATTTCCCAAGGTTTACCAGGTGGCTGTGAGTAC 
5 GTAGGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTNNNNNNNtttttJNNNNNNNNNNNNNNl'ftJN^^ 

I*TNjgNNNNNN!<ntfNNNNNNNNNNNNNNNlWNNNNNNNNNNN 

NNNNN^n^NNNNNfWNNNNNNNNNNNNNNNNNNNNNNNNNNNNH^^ 

I^nWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnjJNNNNNNNNN^ 

NNNNNrNNNNNNNNNNNNNNNN^INNN^^'JNNN^JNN^INN^^tfI'^ 

10 Ni«7tt>XNNNNNNNNNNNNNNNNNNNNNNNl'ttnWNNN 

NNNNNNNNNGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCATAAATCTGCCTGC 
CTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTGCGCCACCACCGCCCTGCAAAAGTTGCTTTTCTTATTTGACCATGGACTTCCTG 
TGATAGGACACGGGTAACTAGCTTAGTGGTAGATCTTTACCCACTGAGCCACCTTACCATCCCTTTAAAATTTTTTTTTCTTTTTT 
15 GAGACAAGGTTTCATGTCTTCCAAGCTGACTTGAATTTTCAATGTAGCCATCTTCCAACCTCTTGCTTCCACCTCCCAAGTGCTGG 

GACTGCAGACATGTACTACCACTTTTAGCTTATGAGATGCTGGGGATCCAGTCCAGGCCTCCATGCCCAGCACGCAGGGACCCCAT 
CAACTGAGCTTCATCTCCAACCCTGGCGATTGGACATCTTAAAGATTGGATTGCTTAGAGAGGAGAAAATACAGGGCTGACCCATA 
ACGAGTGTGTTAATCACATAACAGAAAGTTGTATGGGAAAGGAAATGTCACCTTAGAGTAAGCCTGCTAACACAGCCAGAACCGTG 
GGCAGTGAGTACTGAAGGGAGAGATCACGCTACTGTTTTCAGGGCGGGAACGGGGAGGGTTTGGCTGTATAGTGGGAGGTAAGAGG 
2 0 GCGTAATAATTTTCACACTTCATGGTAAGAAAGCAACAGAAAATACCTCCCATTCAAAAATCAAGACACAGCAAGACAAGTGCTGT 

GACAGCCCGCATACCACAAGGCACTTCCTTGCGTGGTCAGGAAACACACCACACAGGCAAGCACCGGCCCCATCCCTGTTTTAACA 
GCAGGTCTCAGTGGCTATTGAGATTCTTGACCAAGTAAAACAAAACCAAGAGAGACTGAAAAAGGAGAGATGGCAAGAGTCTCCTC 
TCAGAAAGCCTGGCTGCAAGAGAGAGGGATGTGGGCGCTGGACTAGCTGGATAAGCCAGGCATGGTGTTATTCTTCCATGCCCATG 
GGCCAGTTTGATAGGCAGGAAGGGTAAAGAAGCAGTGGAAAGTCAGGTGAGGTGCAAGCAGGGCCGAAGCCAGAATGATCAGAGCA 
2 5 TTAAGCCCATGCTGTCCAATATGAATCCTTGCAAGCCACAACCTGAGCTGCTTGGATAGTTACTAGCTCTCAGGTAGTTATAGTGA 

AAGGATAGCTAGAGCTGGACGGTGGTGGCACTTGCCTTTCATCCCAGCACTCTGAGACAGAGGCAGGTGGATCTCAGTGAGTTAGA 
GGCCAGTGGTCTACAAAGTTCTGAGACAGCCAGGGCTGTTACACAGGGAGACCCTGTCTTGAAAAACAAAACAACAAAAAAGAATA 
CACTGAGAGTTTGGAGAGATGGCTCAGTGGTTAAGAGCAC7GACTGATCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACAT 
GGTGGCTCACAACCATCTGTAATGGGATCTGATGCCTACTTCTGGTGTGTCTGAAGTCAGCTACAGTGAACTCATATACATAGAAT 
30 AAAAAAAATCTTTTTAAAAAAAGAATACACAGTTAAAATACACTTGGAGTCCTTTGAAAGGCAGTCTTACGGTGTAGCTCAGACTG 

GCCTCCAGCCCTCAGTACCCCAGCCTTAGCATCTCCAGTGCCACTGTGATTGTTCATAGTCATGCTCCTCCAGCACGCTGGGCTGG 
CTTTGATCTTTCATCACTCTCTCCTCCTTCTGTCCATTTTATGACAAATGACCTGTCACCATAGGGAAGGCAGTGGCCAGTGACAC 
GTGGATATAACCCATGTCTCAGACTCATGGTAGTTTTACAGAGCAGGTGGGAAGCAGGCAAGGTCCTTGAGAAGGAAGCTTCTAGC 
AACCTAATAGTTTCCTGCCTCGGTTTAAAATGTTTTAGCTGTCATGGTAATGGAACAGACTTACTGGGTAAAATGAGACCTTCAAT 
35 ATGTGAACATAATGCACTGTGGCCAAGCAGGCTAGGAAGCATCCTTATCGCCTGAAAAATCATTTCAACTAGGCATGATGATGCTT 

ATCTGCCATTCCAGCACTTGGAGGCACAGACAGGAGAACTGCCACAAGTTCAAGGCTAGCCTGGGCTATGTCACTGAGTTCCAGAC 
CATCCAGGGGCTACATAGTGAGAACCTGTCTCAAAATGAATTTTTTTTTCTGTTTGAATGTTCAAAACCTACTCGTCATTTTGAAG 
CAGTACTTTGTCTACTGTGGTGGACGCTTTGTGCTATAGAATACCAACAGATATCTATTCCTCCCTTCCAATGATGACCTCTTCAA 
GCTCCTACTACTTCTTAGCATTGCCACACTTGGGACCCAGCATCCAGCATGAGAACCTTGGCCACAGCCAGATCTAAACAATAGCT 
4 0 AACCCCATGGCCAGCTTGTTATTTCAGTAGTGCAGTGGATGTTGAAATTATGAATGCAGTATCCTGCATGTGTTTCCTACTTTGGG 

G CTTAAAAG ACTC AGTGTGTGCTTTGCACATAACGGTG CTTGTTGG AATGTAAG AGG AAAGACACCAGGAG CTGT CCAGAGCAGAT 

GCTTACAGCCTGGGCAGGAAGGCTACATGTCTGGAGCAGAGGAACTGGGATGGTCCCTGTGGTGGAGGGGGCTTGGAATCTGAGGG 
CAATGGACAAGGCCCCCTTGTCCCCACGCATTTCCCTACAGAAAAGGAGGTAGGAGTCCCTACTTCTTGAAACACCTATTTCCTTC 
CCTGTAAAGGGAGCAAGGTCTACATTGTTCATAGGGAAAGCTGCTGTCCATCCCGGCCCTGTGAGTATAGGGAGCACTCTAAGCAG 
45 CCCAGCTCAGTCTTCACACCGTAGCATCTGCTCTCCACATTGTCCCTCCAGCATCCCCAACCTGAAGCTCCTTGCTTCCTGTACTC 

CGTCCTAGACACTCCTGCAAAGAGAATTAGCTAGACCCACAGGGAGAAAGCAGCTCCCAGGCTCCTGAGGGCTTGGATCTGGCAGA 
GAAGACCCAGGTCACCATAGAGAAGATAGTAGCACTAGGTGACCAAAGAGAGGAGTCTGGGGGCGGGGGCTTATGGAGAAGGTGGG 
CTGCAGAGAGCAGACCCCCTGGTTGAGCCGCGCTAGGGACCAGTGCAGACACACTTCTGTGCTTGCCTCCTCAGGCCATCGCCAGT 
CACATGCACCTCAAGTGCAAATGCCACGGGCTATCTGGCAGCTGTGAAGTGAAGACCTGCTGGTGGTCGCAGCCGGACTTCCGCAC 
50 CATCGGGGATTTCCTCAAGGACAAGTATGACAGCGCCTCGGAGATGGTGGTAGAGAAACACCGAGAGTCTCGTGGCTGGGTGGAGA 

CCCTGAGGCCACGTTACACGTACTTCAAGGTGCCGACAGAGCGCGACCTGGTCTACTACGAGGCCTCACCCAACTTCTGCGAGCCT 
AACCCCGAAACCGGCTCCTTCGGGACGCGTGACCGCACCTGCAATGTGAGCTCGCATGGCATAGATGGGTGCGACCTGTTGTGCTG 
CGGGCGCGGGCATAACGCGCGCACTGAGCGACGGAGGGAGAAATGCCACTGTGTTTTCCATTGGTGCTGCTACGTCAGCTGCCAGG 
AGTGCACACGTGTCTATGACGTGCACACCTGCAAGTAGGAGAGCTCCTAACACGGGAGCAGGGTTCATTCCGAGGGGCAAGGTTCC 
55 TACCTGGGGGCGGGGTTCCTACTTGGAGGGGTCTCTTACTTGGGGACTCGGTTCTTACTAGAGGGCGGAGATCCTACCTGTGAGGG 

TCTCATACCTAAGGACCCGGTTTCTGCCTTCAGCCTGGGCTCCTATTTGGGATCTGGGTTCCTTTTTAGGGGAGAAGCTCCTGTCT 
GGGATACGGGTTTCTGCCCGAGGGTGGGGCTCCACTTGGGGATGGAATTCCAATTTGGGCCGGAAGTCCTACCTCAATGGCTTGGA 
CTCCTCTCTTGACCCGACAGGGCTCAAATGGAGACAGGTAAGCTACTCCCTCAACTAGGTGGGGTTCGTGTGGATGGGTGGGAGGG 
GAGAGATTAGGGTCCCTCCTCCCAGAGGCACTGCTCTATCTAGATACATGAGAGGGTGCTTCAGGGTGGGCCCTATTTGGGCTTGA 
60 GGATCCAGTGGGGGCGGGGCTTCACCCCGACTGGGTGGAACTTTTGGAGATCCCCTTCCACTGGGGCAAGGCTTCACTGAAGACTC 

ATGGGATGGAGCTCCACGGAAGGAGGAGTTCCTGAGCGAGCCTGGGCTCTGAGCAGGCCATCCAGCTCCCATCTGGCCCCTTTCCA 
GTCCTGGTGTAAGGTTCAACCTGCAAGCCTCATCTGCACAGAGCAGGATCTCCTGGCAGAATGAGGCATGGAGAAGAACTCAGGGG 
TGATACCAAGACCTAACAAACCCCGTGCCTGGGTACCTCTTTTAAAGCTCTGCACCCCTTCTGCAAGGGCTTTCCTAGTCTCCTTG 
GCAGAGCTTTCCTGAGGAAGATTTGCAGTCCCCCAGAGTTCAAGTGAACACCCATAGAACAGAACAGACTCTATCCTGAGTAGAGA 
65 GGGTTCTCTAGGAACCTCTATGGGGGCTGCTAGGAAGGATCCTGGGCATGACACCCTCCTACGATAGCCTGCATCCGCTCT GAC AC 

TTAATACTCAGATCTCCCGGGAAACCCAGCTCATCCGGTCCGTGATGTCCATGCCCCAAATGCCTCAGAGATGTTGCCTCACTTTG 
AGTTGTATGAACTTCGGAGACATGGGGACACAGTCAAGCCGCAGAGCCAGGGTTGTTTCAGGACCCATCTGATTCCCCAGAGCCTG 
CTGTTGAGGCAATGGTCACCAGATCCGTTGGCCACCAGCCTGTCCCGAGCTTCTCTAGTGTCTGTCTGGCCTGGAAGTGAGGTGCT 
ACATACAGGTCATCTGCCACAAGAGCTTCCTGATTGCTACCACTGTGAACCGTCCCTCCCCCCTCCAGACAGGGGAGGGGATGTGG 
70 CCATACAGGAGTGTGCCTGGAGAGCGCGGAAAGAGGAAGAGAGGCTGCAAATGCGTGGTGACTGACTGTCTTCTGCCTGGAACTTT 

GCGTTCGCGCTTGTAACTTTATTTTCAATGCTGCTATATCCACCCACCACTGGATTTAGACAAAAGTGATTTTCTTTTTTTTTTCT 
TTTCTTTCTATGAAAGAAATTATTTTAGTTTATAGTATGTTTGTTTCAAATAATGGGGAAAGTAAAAAGAGAGAAAAAAATAAGTT 
TGTGGTTTGTTCTAGATTTTCCCTTTTATTAACAAGCATTAGGTGTGCATACTAATGGAGTTTGGTATGGAATTCTTCGATGATCC 
TCCCCACCCCCAAGGGTAATTCACACCTCCCTGTCCCTTATCACTTGTGGGTCTGCACTATGCTGAGAACCTAAACATGCCAACTC 
75 AGGTTCAGGGTCCCAGAGCCAAGTAGAGACTGTCGACAAGCCTCCAGGGAGGGAGGTGGGGTCAGAATTCCAAGAAAAGAGAATTG 
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aaatagctaagtcaagaaaagagccggtcaactgtagaaaaatctggaacagggtagatctgagagcttgaatagaggggtgcagg 
tgggttaagtttaagcaagtatgggagcggggtaagcatacagtagttaggatactttggtagttccagtgaacagatgaaaagtc 
acaggagaagaggcttaaccaagaccccctcacacgctggggatgcagaggagacgtggagcagatcgcctccctgtgacttcatg 
ttctcacagcccattccccagaatcatgtatttagggtggacagcccttggtatttgaggacagtggcctggcttgctgctgctgg 
5 cttcttatgtgtaaagtcaacagatcttagactttagtcctcagaccctgtcaccaggaatgtttcagattctcacccaaagaaag 

caatgggagggaggggtctttgcctcaggagctgccatgttcccacttgctttcacaggggcgccagggcctcagtcaagacaggc 
aaggctaatcatcctgttggcaaaccaaatgatggggcaggtgtcagggcgccctgggagtgaggctagagatctctcacaaagcc 
atacttcttttaaggccacacatctgcccaagcaagcctaccatgtctctgctcctctccctggtcccccatctccatccccatac 
tgtccccacctctgagtcctattctgatgtccagatgtcagggcaaaggatgccctgcaaagctgagagcagcagtcccagtccta 
10 cctctcaaaacccaagctgaagccgagtatagcagtgcacgcctttaatcccagcactcgggaggcagaggcaggtggatctctga 

gttacaggacagcctggtctacagagtgagttccaggacagccagggctacacagagaaaccttgtcttgaaaaaccccaagaaat 
aaaaaaattaaaattaaaattaaaaaaaaacagggggaaaaaagcccaagttgagcacagtcattgttcttgtgtcccatttatat 
cccaacccagatccaagtgatttgaaagccagttagaagatggccataagaataagcctaggaagtgtcttatgatgtccaaggtc 
ctttagctgtcgtgatacatcatgacctcatgaaccttagaactaggaaaccctgctggcctctagaggaccaagggaaaggatct 
15 gaaatatagtcactgttgacataggggaatgctggttaggacaaccaggaagatcattaagtgtcctctcaaccctcccaggggac 

agtgggactgcctgtcccagaagaggggaagataattcccagaccctaagagctgggaagagaggcagtgaagtgagaggagaaac 
aggcaaggcccttctagacccatttgattcaacactgtagagttggtcggtgatgacagctaaagccgaggctgctgtccacatgc 
cctgtgaatttgtccacaggcctggtaacagaatactatgtcacactgcctgaaactctgaatgccacttgtcagagcaggctgcc 
actggttttatggcaggaccacttaagggggtccttaaaccttcaaagcaatcacaagcaggcctaagaccatactagactcacct 
20 gtatccttaaagaagaatattgaggagcctccaggtcttgggacataaagatgagaccaggcatggctccactgcatgctccaggc 

acatcttttgttcaccaacccactggctaagctttctgatcttccagaacacagattcaacctgtagctgctgatccatggtctga 
gtcagctcagtctaccacactaagattctagaccctccgtggtcacactgtcatacctaaacaccaatgtgcccagagtccaagta 
gggtacaaaaggaatagccagcctggcttgaaggtattggcctataatccaagctgccccagaagctaaggcagaaggaccacaaa 
ctcatgattgcctgggatacagaacaaggtgaagatcagctaaagcgattgagtgagaccctgtcaccaaatgaaaagtgataaag 
25 aactggggtgtacctcagtgacagaggactttcctaatgtgtgaggctctggactccaccaaagcactgaaaagaaaagaaaaaaa 

aaaatcacagactgtgagggatgctgacagctaagtggccttgggaaaggagtgccatcctggggctctctggcctctggccaggt 
ctgtttggggtttgtggaggaagaggcccaggttctggattctcagtacctcttctttagccttctgattccctgactcctggcag 
gcaggcaggcactccaatgacatctatgccttcacacggctccctcttctcattctcagggctgcaggtgtatgtacaccaggccc 
tgacctactattggcaggactacctaggatttcccagtaagggcaagggtcagtgggggggtagggagggcaactagctgcaggtg 
30 gacactccaaaaagaggatgccatggtccagggccagccaaggcagaaggatgggcgcccattctcccctcagggcagtgaatcat 

caggtgagtgggcaggttcaggaagagtccaattagcccgctgggccatcttgggtgctaacaataatagagccatcagtccctag 
ggcagtgatgagagtcctcagttaagcctgtccgacagatgagtagtccctctaagttggcaccctgggcaggagccaccctaatt 
gctacctgctgccctagtgcccagatgaaagggacagactcgactgggaggcggcagggcagtggcaaaaccagcatgtcacgagg 
gcctggaaagtcagaggccaatgggtatggggtgccaggctgtctcaagaccccagtagggtctaatgtcacatggcttttgggga 
35 TG cagagcccatatgcccaggcagaagacagatcactttag aaggtcaaaggctaggaagcatatagcctacagaggaggcagcat 

tggcctgagggcttgtcagggacacaggtgggctctggtgtctggtgtcagtttctgagcagcagcccctacaagtccaggatgaa 
agactaccctagagattgtcttggctatccacaggagatacacgactannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNmWNNNNNNNNNNNNNNNNNNNNNNNNN^ 

40 gaggagtgggaaatcccaggccccactcagacccaagctcgcagctgtgggcctcagaagcagcctctctggtgagtttacagccc 

ctcccgctgccctggagaaggaggaaatgagcgggaggcctgttcacaggtagttgagacagcccccgaataaccatataaaaggg 
ccggaggctgggggccccacccagccaggacaggcttggccatccccttgcaaatctcacactcagtagctttgaagtactggaaa 
gggtgtggccaacccccaccttagggccccactgaccctccctttttctgtcaccccctcccctggatgcccactttctgggtcct 
ggggctcagtttcctctcttcagagacagactggaggctgtcaccatggcctggcctccaggaaaacctactcttggtcagctggg 
45 gtgcagccagctgtggttcccacccctggcttgggactgagaaaatggacctgaggactagctttccatgatgtgggcaagtgtat 

gaccagaagccagagtccccagcccaagcagtcttggtagtaggatctagcactgccttttccagggaacactggggacaacaggg 
cagccaggagacaattttgagaagtccctaggaccttcctgaaagctgaccacccactgttggggtgagagaaaactatgatgttc 
tgttgctgtgtagctggtgatcaatagctgggccaactctgagtcctagcaaacctggcccagccataatgatctaccttgaaggg 
actttgggatacattactgccctggagtccagcgagcgtcctgggacagattcttctccccctggctttaccctgcaccatgccac 
50 aggccccaggtcccacctctcttcaccagtcgctcaccttccacagcctagtcctttcaggggttcccaaatttcttttcagaaac 

tctcttggaggggggggtacccagaacaacacactctgagattatagccttttaggatcatcatcctctctaaggacctctgactt 
ccagagccagagtagaaaccaggtatacacacttactatccctacagccctaaggggccagcgtgccatcctactggagtctagta 
ttggacagatatatgagtctgggatagtccagttggctagagtctttcatagatttgaattgaactgtactctcaatgctactctt 
gggctatgtgggaaggcttccaacaaggtgctgcttctgccttctgatgtttgttaattctgagataccatacagatgccaagaca 
55 aatagtgcagggcagctaggaagccctggaaagggcccccaactccaggagcttgggcactgcctacccttcctaccctgccctgc 

tttgcctggtcgggcagctgggacggagctgcaagctgtcagaaggtgctaattgttgtttagctctaagccggctccttgctctg 
gtcttttttccaccctctctctcttttttatttgagcgtctagaactcatggtaaatagtcatttggctctcagagccctgcaaat 
tggtgtttatggtgtgaagatgaggaggacccaggactagtccaccaaaacacaggccagtgaagagggaggagagagggaaggag 

GCAT AGGCCCAGCTGGGACTGGGCATCCT CCACGT CCCATCCAGG CCTAGCT CTCTGCTG CT TG AT CCAG GAG AGCTTC CAGGAAG 

6 0 aggctcctccgtcatccttatcagtggggagactggagattgaagaactagagcaggacccatatttagcataggagatannnnnn 

N^n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^ 

NNKtThmNhTbrNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWWNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngaaggaaggaaggaagaaagggaggtgaatggggagggagggagggagagaaag 
agagagacagaaaaatccaagtacatgggcccttcttacccagtggcctcccagatttgagacaggaatgtatggcttctgtatga 
65 tgcttgtggggtgcagggtgtggaaggcaggtgccagaggaattccaagcccgagcagatggctgggagggcttctcaggagaagg 

ggacttccccagttgttcgcctctcagtgcagagagcaggcaggcctgtgcagaaccctcagactccttggcagtggtggctcagc 
agcctcccttccccatcccccaggctcctcagctccctctactgcaggaagcccagggtgttcccacagcctcactctgtcccttc 
tccattcctggcacaagcttgagacactctgccaccccacagtgccagactttataaagcaagctggcttctaagcagcccaccag 
acacacagccctggaggggcgagtcccaaagctctaagaaggccatttgacgtctgtagcttggagtagactccagggattacaca 
70 tgcttcttccccgactgtttttattgtccaggtctgggttggggcaataaagtgaagtgccagcttgcacctcggggaccagggac 

taatctggtgggagtcgtgacccaggcaacagtccatatgccatggacctgatcctacacctcctctgcttaaggatattccatgg 
• tttccctgtgtccaccaggtgaagtttaacttctcaagcctacgtacctggcaatctatccccttaaaagagtcctgatgtatggc 
gtgagagactgagaaactgtcctgcacaggaggtgtatacggacattactcttcagactgcaacggacgcccgcctctatcactca 
ttccctcagatgctctcggacctccatgccagccttctcaccagttctaaaagaagtctctctcgggtctctagccttctctctcc 
75 caggtcctgaactttcaatgggttcttctgactctggaactggttgcaattccttgaccttctctggtcacattcaggagccccca 
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tcactgtctctggggggacactggaagtaccagcttgacctcagggacctgtatggcaataaagggggggaggggattctgatgtc 

agtgtaaccttgatcattcctggggcttggaagcatacccagctgaaccaagagcttgagcttccaagtgacccatcaaccagagg 

ACCCCACACCTGTGAGAGCAGGGAGGGCGGCCTCAGAACCGAGGCCTTGTCTGGTCCTTGCTGTTGTATGATGGGAGGTTGTTTGA 
CAGATGCAATGGATGAACCATGCAGAATCCAAGCATGACAGGGATGAGGCCACAGCGCAGGTGGCGAAGGGCCATGTGAGGTCTGG 
5 GAAGGTGGAAAGGATGCAGGAGAGGACCTTACAGGGGAGGAGGATGCCAGTGGAGATGGTTCAGGAGAGGACCTCGTGGGCGGGCC 

TGAGGAGACAGTGCAGATGAGGTGTCAGTAAGGAGGATGCAAGCAAGAAAGATGCAGGAGATGATGGAGAAGCTGAAGAAGGCACT 
gaagaaggcacagggaagaagagtgcatgttaggatgttcaagcagagacggtgcagtggtgagggtgaaggtggaggagattcag 
ATGAGGATGGTACAGGTGGGATCCTGCATATGCTATCAGGCAGGTGGCCCAGAACAATGAGCCTGGCCATGGTCTATGAGGGACGC 
ACACACTGGGAATGGTACCTACAAGGTTCTGAAAGTGCAGGCTTTTGGAGACCACCCTCCCCCCAAAGAAAGGGGTTTCTACCCCT 
10 TCTCCAGTTCTTCCCTTGTGCTTTAACCAAAAGCAAGTCTTGTGCACTGTGCCCAACCAACCCTGCACTCTGCTGAACCTGAGGCA 

AGAGTAGAAAGGCTGCTGTCTTTTCTAACCTGTACCCTGAGCCAACTAGGTCAGAGTCAGAGGCCTCACATACGTGAGTAGCCCTG 
GTTGGAGGGATCTCTAAACCCCACCACAGTCCTGGGACAGCCTGCTGTTTCCTGGGGTCAGGGGTCTTCCATGGGCCCACTGCCGT 
CCTAGTCAGCTTTGCTTCTGTTACTTGGGGATTTTTTCCAGTCTTTCCCTTCCGTTTAGAAATCCTTTTCAGGACAGATCCCTGAC 
AGAGGTGCTGACATCATTAGGCCTCCTCAAGGGCACAGGCCCACCCTTCTGCTCTGGCTACCCCTATCCCTAACCCACAGCCCAGC 
15 TCTGCCAGGGTCCAGGCCTGGCTGGCAGCCCGCAGACTACCCAGACCAATGTGTTGGCTCTAGGCAGGCAGGCATCCTGAAGGGTC 

TAACAGTGTCCTTTGCCAACTCTCCACTGAAGCCGATGCTGGCCTGTGCCTTTCCCTCTGCCTCTTATCTTCTTTCCCTCGCTGCC 
ACCACACTCAGGAATCATGGGACCCTCTGGTCTTTGAGCTACAGCTCTGTGCAGGTAGCACAGCCTCCTCCTTCCCTTCCCTCCCT 
CATACATGTGGCTGTCGACCCCTGTCTCTGCAATAAGCTCTGGGTGCCTCTGACTACGCCTCTGACAGTCCTAACTAGTGTGGGCT 
GGAACACAGTGGCCAACATATGTAAATGCTGGAAACCCCTCTCATAATAGAGATGGCAGGTGTGGAGCTCCGTTGAGCCTGAAGGT 
20 AGAGGGCAGAGTAGTGATGGTCTACGGGCCACATCTGGTCCCTAATGGTGGGAGTCAGGACCTGCCTGGTTTCCTCAGAGCCAGAG 

TGGGAATACAGAGGCATCTGGTATCTTAGGTCAAGGGATTTCTCCAGCCCTTACAATGTGAGCAGGATGTTGCTGTCAAGGCTACT 
GGACAGCTCCAGGCTCTGGAGACCACCTGAGGAGATATGGACGGGCCAGCCCCTGGCACAGTCCAGATTTTACCACGGACCCAGCC 
TGGGGCACAGGTGTTAGGGGTGGGGCTCATGTTGGCGGGAGTGCTGGCTGCGGATGCTTCAGCTGGGCTTTTTAATTAACCTCTGC 
TGGCTGCTCCAAAGGGCCCCAATTAAGTGCAGAATGCGATGGCAGAGTGGGGTCAAAGAGAGGAGCTGGTTTTAATTAAAGTGCAG 
25 TGGCCTGGGCAGGAGCGCCCCCGCCTGACCGCCTCCTCAACAGGCCCTGCTCAGCTCAAAGGCGGTCACATGACGGGTAGATGACA 

GAGAACTCTGCAGTCCTGTCTGGCTGAGATCCCACCAGATAACAGCAGGACCAAGGGCTGCCTTGTCTAGCCTGTGTGTCCACTGC 
CAGGCAGCCCCTCTTCGAGCCACTTTGTCCTCTCTGACCTCTTCTCATTTGTCACCTGACCTGGAATAGCCATCTGCTACCCTCTC 
AATAAGCAGGTC CCTGGT ATAAT AAGCATCTGTGGTATGTCT ACTTCAGAAG CAGCAAAAGGAAT AAAACAAAC AATTC CAT CAG A 
TGTGCATGGGCAATGGGATTAAGCAAAATGGGGGGGGGGCGGGGGAGGGGGAAGGCCAGTGGAGAGCTGTTTAACCTGGTAAAGGA 
30 GCAGATAGCAGCAGGAAGGGGAGGGAGCTCACCTGGAGAGGTAAGGGCCTGGTAAAAGCCAGAGCAGGATCTGGCCAGGGCTGAGT 

TGCTGAGGTACCAGCAAGGCCAAAGCCTGCAAGCAAAAATAAGAGAGAAAGCCAGGCTTTTCTCCAAATGGCCAGAAGACTACTGA 
GGACTCTCAACATAATTAGCTTTCCAGGAAATGTAATGAAAAACCCTGGGCGAGGGCCGGTGAGCTACCACCAAGCCCGGAACCCA 
CACAGTAAAAGACACAGCTGACTTCTGCACACACACAAATGCTTGTATAAGCATATACTTATACACATGCATGCATGCACTTGGAA 
GTGGAGGCAGCAGCATTAGAAGTTCAAGGTTACCCTCAGTTACATAGGGATTCTGGGCCTGCCTGAGCTACATGAGGTCTTGTTTC 
35 AAAACAACATCAGCAACAACAAAATTGGATCCTAAGGTGACAGTAGAGTGCCAGCCTCCCTCCTGCTGCAAATTCCAGGCAGGTGT 

TCCCCACCTATTACAATGGTCCCAAGTAATTTTTTTTAATGTTATGGGCATTTTAACACACACACACACACACACACACACACACA 
CACACACACACACACACACAGAGAGAGAGAGAGAGAGAGAGCATGCGTGCAAGGGGATAAGGCCTTTGTGCTTCACTTGGGAAGAA 
CAGGTGTTTCATGAGTTTCTTGTGAGGAGAAACATTTGCTAGGCATCATAGCCCTCTAGGAATCTCACTGGCTAGGAAGACAGGAT 
GTCTTC CAG CATCTTG ACCCA 
40 

MOUSE SEQUENCE - mRNA 

GAATTCATGTCTTACGGTCAAGGCAGAGGGCCCAGCGCCACTGCAGCCGCGCCACCTCCCAGGGCCGGGCCAGCCCAGGCGTCCGC 
GCTCTCGGGGTGGACTCCCCCCGCTGCGCGCTCAAGCCGGCGATGGCTCCTCTCGGATACCTCTTAGTGCTCTGCAGCCTGAAGCA 
GGCTCTGGGCAGCTACCCGATCTGGTGGTCCTTGGCTGTGGGACCCCAGTACTCCTCTCTGAGCACTCAGCCCATTCTCTGTGCCA 
45 GCATCCCAGGCCTGGTACCGAAGCAGCTGCGCTTCTGCAGGAACTACGTGGAGATCATGCCCAGCGTGGCTGAGGGTGTCAAAGCG 

GGCATCCAGGAGTGCCAGCACCAGTTCCGAGGCCGGCGTTGGAACTGCACCACCGTCAGCAACAGCCTGGCCATCTTTGGCCCTGT 
TCTGGACAAAGCCACCCGGGAGTCAGCCTTTGTCCATGCCATCGCCrCCGCTGGAGTAGCTTTCGCAGTGACACGCTCCTGTGCAG 
AGGGATCAGCTGCTATCTGTGGGTGCAGCAGCCGCCTCCAGGGCTCCCCAGGCGAGGGCTGGAAGTGGGGCGGCTGTAGTGAGGAC 
ATTGAATTTGGAGGAATGGTCTCTCGGGAGTTTGCCGATGCCAGGGAGAACCGGCCGGATGCCCGCTCTGCCATGAACCGTCACAA 
50 CAATGAGGCTGGGCGCCAGGCCATCGCCAGTCACATGCACCTCAAGTGCAAATGCCACGGGCTATCTGGCAGCTGTGAAGTGAAGA 

CCTGCTGGTGGTCGCAGCCGGACTTCCGCACCATCGGGGATTTCCTCAAGGACAAGTArGACAGTGCCTCGGAGATGGTGGTAGAG 
AAACACCGAGAGTCTCGTGGCTGGGTGGAGACCCTGAGGCCACGTTACACGTACTTCAAGGTGCCGACAGAACGCGACCTGGTCTA 
CTACGAGGCCTCACCCAACTTCTGCGAACCTAACCCCGAAACCGGCTCCTTCGGGACGCGTGACCGCACCTGCAATGTGAGCTCGC 
ATGGCATAGATGGGTGCGACCTGTTGTGCTGCGGGCGCGGGCATAACGCGCGCACTGAGCGACGGAGGGAGAAATGCCACTGTGTT 
55 TTCCATTGGTGCTGCTACGTCAGCTGCCAGGAGTGCACACGTGTCTATGACGTGCACACCTGCAAGTAGGAGAGCTCCTAACACGG 

GAGCAGGGTTCATTCCGAGGGGCAAGGTTCCTACCTGGGGGCGGGGTTCCTACTTGGAGGGGTCTCTTACTTGGGGACTCGGTTCT 
TACTTGAGGGCGGAGATCCTACCTGTGAGGGTCTCATACCTAAGGACCCGGTTTCTGCCTTCAGCCTGGGCTCCTATTTGGGATCT 
GGGTTCCTTTTTAGGGGAGAAGCTCCTGTCTGGGATACGGGTTTCTGCCCGAGGGTGGGGCTCCACTTGGGGATGGAATTCCAATT 
TGGGCCGGAAGTCCTACCTCAATGGCTTGGACTCCTCTCTTGACCCGACAGGGCTCAAATGGAGACAGGTAAGCTACTCCCTCAAC 
60 TAGGTGGGGTTCGTGCGGATGGGTGGGAGGGGAGAGATTAGGGTCCCTCCTCCCAGAGGCACTGCTCTATCTAGATACATGAGAGG 

GTGCTTCAGGGTGGGCCCTATTTGGGCTTGAGGATCCCGTGGGGGCGGGGCTTCACCCCGACTGGGTGGAACTTTTGGAGACCCCC 
TT CCACTGGGGCAAGG CTT CACTG AAG ACTCATGGG ATGG AG CTCCACGG AAGG AGGAGTTCCTG AGCG AG C CTGGGCT CTGAGCA 
GGCCATCCAGCTCCCATCTGGCCCCTTTCCAGTCCTGGTGTAAGGTTCAACCTGCAAGCCTCATCTGCGCAGAGCAGGATCTCCTG 
GCAGAATGAGGCATGGAGAAGAACTCAGGGGTGATACCAAGACCTAACAAACCCCGTGCCTGGGTACCTCTTTTAAAGCTCTGCAC 
65 CCCTTCTTCAAGGGCTTTCCTAGTCTCCTTGGCAGAGCTTTCCTGAGGAAGATTTGCAGTCCCCCAGAGTTCAAGTGAACACCCAT 

AGAACAGAACAGACTCTATCCTGAGTAGAGAGGGTTCTCTAGGAATCTCTATGGGGACTGCTAGGAAGGATCCTGGGCATGACAGC 
CTCGTATGATAGCCTGCATCCGCTCTGACACTTAATACTCAGATCTCCCGGGAAACCCAGCTCATCCGGTCCGTGATGTCCATGCC 
CCAAATGCCTCAGAGATGTTGCCTCACTTTGAGTTGTATGAACTTCGGAGACATGGGGACACAGTCAAGCCGCAGAGCCAGGGTTG 
TTTCAGGACCCATCTGATTCCCCAGAGCCTGCTGTTGAGGCAATGGTCACCAGATCCGTTGGCCACCACCCTGTCCCGAGCTTCTC 
70 TAGTGTCTGTCTGGCCTGGAAGTGAGGTGCTACATACAGCCCATCTGCCACAAGAGCTTCCTGATTGGTACCACTGTGAACCGTCC 

CTCCCCCTCCAGACAGGGGAGGGGATGTGGCCATACAGGAGTGTGCCCGGAGAGCGCGGAAAGAGGAAGAGAGGCTGCACACGCGT 
GGTGACTGACTGTCTTCTGCCTGGAACTTTGCGTTCGCGCTTGTAACTTTATTTTCAATGCTGCTATATCCACCCACCACTGGATT 
TAGACAAAAGTGATTTTCTTTTTTTTTTTTTCTTTTCTTTCTATGAAAGAAATTATTTTAGTTTATAGTATGTTTGTTTCAAATAA 
TGGGGAAAGTAAAAAGAGAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

75 
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MOUSE SEQUENCE - CODING 

ATGGCTCCTCTCGGATACCTCTTAGTGCTCTGCAGCCTGAAGCAGGCTCTGGGCAGCTACCCGATCTGGTGGTCCTTGGCTGTGGG 
ACCCCAGTACTCCTCTCTGAGCACTCAGCCCATTCTCTGTGCCAGCATCCCAGGCCTGGTACCGAAGCAGCTGCGCTTCTGCAGGA 
ACTACGTGGAGATCATGCCCAGCGTGGCTGAGGGTGTCAAAGCGGGCATCCAGGAGTGCCAGCACCAGTTCCGAGGCCGGCGTTGG 
5 AACTGCACCACCGTCAGCAACAGCCTGGCCATCTTTGGCCCTGTTCTGGACAAAGCCACCCGGGAGTCAGCCTTTGTCCATGCCAT 

CGCCTCCGCTGGAGTAGCTTTCGCAGTGACACGCTCCTGTGCAGAGGGATCAGCTGCTATCTGTGGGTGCAGCAGCCGCCTCCAGG 
GCTCCCCAGGCGAGGGCTGGAAGTGGGGCGGCTGTAGTGAGGACATTGAATTTGGAGGAATGGTCTCTCGGGAGTTTGCCGATGCC 
AGGGAGAACCGGCCGGATGCCCGCTCTGCCATGAACCGTCACAACAATGAGGCTGGGCGCCAGGCCATCGCCAGTCACATGCACCT 
CAAGTGCAAATGCCACGGGCTATCTGGCAGCTGTGAAGTGAAGACCTGCTGGTGGTCGCAGCCGGACTTCCGCACCATCGGGGATT 
10 TCCTCAAGGACAAGTATGACAGTGCCTCGGAGATGGTGGTAGAGAAACACCGAGAGTCTCGTGGCTGGGTGGAGACCCTGAGGCCA 

CGTTACACGTACTTCAAGGTGCCGACAGAACGCGACCTGGTCTACTACGAGGCCTCACCCAACTTCTGCGAACCTAACCCCGAAAC 
CGGCTCCTTCGGGACGCGTGACCGCACCTGCAATGTGAGCTCGCATGGCATAGATGGGTGCGACCTGTTGTGCTGCGGGCGCGGGC 
ATAACGCGCGCACTGAGCGACGGAGGGAGAAATGCCACTGTGTTTTCCATTGGTGCTGCTACGTCAGCTGCCAGGAGTGCACACGT 

GTCTATG ACGTG CACACCTG CAAGTAG 
15 

HUMAN SEQUENCE - GENOMIC 

CTATGGGAAAACTTCAAGCAGCCCAACATAGATGTAAGTGGAGTCCCTGAAGGCAGGACAGAGTTATCACAAGGAAGTGCCTTATG 
CATTTGTAGAGGCTGAACATGTCCAAAATTCATAGGCCAGGAACTCAGGAAGACCATAGACAGGCTCAACCCATGGGCTTTCTGTC 
TCTATCCAGACAACCCAGGAAAAAGAGAGAGGACAATGACTAATCTCAATAATTAGAAAGGTGACATCTCTACAGATTCTATAGAT 
20 ATTAAAAAATAAACAGGAATAAACATCTACATGTGTATAAATTCAACTTCTGTAAAATGAACAAATTCCTTGAAAGACATCAACTA 

CCAAAGCTCGCACAAGAAATAAATAAACAAAATGGTTCTATAGCTATTTAAAGAACTGAATTGTGGTTACAAGCCTTCCTACAAAG 
AAACTTAAAGGCCAGATGGCTTCATTGGTGAATTCTACCAAACATTTAAGCAAGACATAATAACAATTTCCACAAACTCTTCCAGA 

AAAT T AAAG AG TT G G AAAT A CT CAT GAG T AT CT CATG AGG C CAGAATT AC CC T AAT G C C CAAAT CAG ACAAAG A CATT AT AAG G AA 
AAAAAATTCTAGATCAGTACTTCTCAGGAACATAGATGCAAAAGTTCTTAACCAAGTTTTAGCATATCCAATCCAACAATATATAA 
25 AGAGGATGATACACCATGAGCAAGTGGGATTTATCCCAGGAATGCAAGGTTAGTTTAATATTTGAATATAAATTAATGCAATTCAC 

TATATTAATTGGCTAAATAAAAACATATAATTGTCTCAATAGATGCAGAAAAATCATTTAATAAATTCCAATATTTATATAAAAAC 
TCTCAGCAGATTAGAACTAGCTGTGAACTGCCTAAACCTGATAAGTGGCATCTATGAAAAACTTCAGCTCACATCACACTTTAATA 
AAACACTGTGTGTTTCCTCCCTAAACATCAAGAACAACACAAGCACATCCACTCTCACCACTTTTATTTGACACTGTCCTGGAGTT 
TCTAGCTAGTGCAATAAGACAAGAAAAAGAAATGAAAGGCATCTAGAATTTAAAGGAAGAGGTAACCTGTCTTTATTCACAGGTAA 
30 CACAATTGTTTATATGGAAAACGCCAACAAATCTACAAAAAAGAATAAGTCTGCTGGAACTAATAAGTGAACTTAGGACAGTTGCA 

GGAAACAACATCAATGTACTAAAAGTCAGCACTTGCAACAAAACATGGAAATGGAAAGAAATAATACCACTTTAAATAGCTGATAG 
CTTCTGGACTAAGAGGAAGCTGCAGGTAGAGGGGGCAGGTGGAAGATTTAGGAGAGTATGGAGGTGGTTGCTGAGCCTGATATGAG 
AAGAACCTGGACAGAACAGGAACAAATGCTTTGCCGAAGCTTCTGGACCCACTGGGCTGGAGGACAACCAGCAAGGAACAGCAAGG 
AAGGAACCAGCAAGGAAGCTTCTGGACCCGTTGGGTTGGAGGACAACCTCAGCAACCCTCTGAGGAGGGAGAGACAGAAACTCTCT 
35 GCAGAGACTGCAGGTTGTGACACAGAAGCTGATGGCCTCGATTTCCCTCCATGAAATGGGACAGTAGGGTGCCGTTGACAGTCAGA 

AAGGGTGTGCAGGAGGTGGATGCTAGGGAGGAAGCCCACAAAGGGGCTGATGGACTGGCCTTGTAAGAAACAAAACATCATGTCTC 
CTTGGAGCCATGTCTCCTGTGCCTCGCCAGGGACAGTGGGCCCCAGCTTCTTCGACCAGGGAAGATGGCAGTCAATGGATACCCCA 
ATGGCTTTTTCTCTTCACCTGTTCCCCCCACTCTCCTGTTCCCTAGAACCATGTTCCCACATAAACCACCTGCACTCACTACTTGT 
ATCATGTTCTAAAAATCCCACCATGTCCCTGGAGCTCAGGATCTTCAAGGCCAAGGGGAGGCCCTAAAGGTGAAGTTGGGGGTGAA 
40 CCAGAGTGAAGGAGAGCATCTCCAGTGATGAGGGAGTCCAAGACCCATGATCCTGGGTGATGGGGGTGGACAGGAGGAGCGTGACT 

GTCAAGCTGCCCAGGCCCAGGCCCATGTGTGAACAGCAGCCCTGTGAATCTTGCTCTTGGCCTCTGAGCCTTGGCTCTGGCTTATG 
CTCCAAAGATGGTGACACTGCATCTCCTGTGGTCTCAGGGATCAGCTGGGTCATGCAGGTTTCAGCAGGGGTTGTGGTCACCACTA 
TTCCCATGAGAGAGGTCATACCCACAATGTAAAATCCCACTTGGGCTGCAGGACAGCCAAGGGCTAGGGAGGAGGCGCCGCTCATG 
TCACCCACAACCTTGCCCAGAAGGGGCACTGCCTCTAGGGGAAGATTGGACCCAGGCACCCCTTCAGTGCCGCCCTCCTCTGGCAT 
45 CTCCACTTGGTGGCAGTATTGGCCCAGAAGCGGAACTCCAGCAAGCAGCCACCAACCGGTCCCTAAGAGCTGCTGTGGCAGCAAAA 

CTTAGCTCTTTCCCAACAGGAAAGTCTGGGGAGTCTATTGCCCTCATTTCACAGGGAAGTAAGTTATGGCCTGGGAACCAGGATTC 

CCCAAGCTGGAGTGCAGTGGCACAGTCATGGCTCACTGCAGCCTCGAACTTGTGGCCTCAACCAGTCCTCTCACCTCAGCCTCCTG 
AATAGCTGGGACTACAGGTGCATACCACCATACTCAGCTAATTTTTTATAGAGACGGAGTCTCACTATGTTGCCCAGGCTGGTCTC 
50 AAACTCCTGGGTTCAAGAGATCTGCTGGCCCCAGCCTCCCAAAGCACTAGAATTACAGGCATGAACTACCTGTCTGGCCCATTGTG 

AAGATCAGAGGGTTCTACTGACTCAGTTCCCCTGCATCCTATAATTCTGTGTTTGGATGATTCCAGCATTTCATGGCCATTTCATG 
GGATCAACCAGGATTAACCACATGGCTAAAGGGAGAGGCTGATGGCCCTACTTCCATGGTTCCCAGATTCCATCTTCTCTTCCTCA 
TAGGGAGGTCCACAATTCCCCACATATCACCAGGCCACCTGCAAGGAGAGCAGGTCCAAGAAGTCACCTTGCAATGAGAATGAGAT 
55 CGTGTGCCTCCTACATCATGCCCTAAGGGAGAGAGGACAGCATGGAGCTAGGAGGTGGATGGCTGGGGTGTCAACTGAGAAAGACA 

TGCCTGTTGGACCCCAGAGTTGACTTTTATGGCATCCAAGAGCTGCCTGTGAGAACACACATGGTTTGATTTGTGAAGGGATGTTC 
ACACAACCATCATGCGTCAGCCTTCTCAAAGGTGGCGTTCGTAGCACAGCATGCGAAGGGCTTTGAGTCAACAGACATTCCTGGAA 
AG AAAGCAGTGTGGGGGTATGGAAGGATCCCTGGAGGCTGGGACCTGGAGAC CAGGGTCTTTC CTGCGGGCC CATTG CTCCTT CC A 
CTTTGCCTTGAGCCCACTCTTTCCATACAAGGAGAGGCTGACCTAAGGTTCCAGTTGCTTTCATCAGGTGGGATCTGGTGAAGGGT 
60 CAAAATGGAACTCTAAGATGGGTAGTTGAAGGGGTGACACCCGAGGAGAGAGTGATGTCTCAAAACAGACTGAATTATTTCCCAAA 

GAGGTGCCCCAAGCCCCTGCAAATGCACTCTCTAGGAAGTCTGGCCACTGGGCCCCTTGCCCTCGTCCCACAGGGCAGCTCAGAAA 
GGCAAGCTCATGAGGACCGGCTCGTGTCCACCTACCCCCCTCATTGCCTACAAGGACTCCCGAGCATGCCCCCCATCCTGGCGCAA 
TCTTCTGCCCTGGAGCCAGGAAAGGATGGCCTTCTGAGTTGGAGTCCTGCAGTCGGTCTTCCAGTCTTGGAGGGAAACATATACTC 
TACAAATGGTGAGCCTCGGAGAGAGCCCAGCCCTGCTGTGCTGCCTCCAGGAGGTTCAGGCGGCTATGCCTCCTCATTCAGCCTCA 
65 CTGAGCCTTTTCCACTTCCAGAACATGGTGAAATTCACTTCCCTCTGACCACACAGTGCTTGGTGGATCACCGGGCACACAGTGGG 

CCTACAGTGGGCATGGTAGTCGCTGTCATCACTCCGCTCCAGGAGCCTTCAAGAAATCATCTCATCTGACAACCCACATTTACCAT 
AAGGACCTTTTGGAGGCCAGGCGCAGGGGCTCACCCCTGTAACCCCACAGTTTGGGAGGCCAAGGCAAGAGGATTGCTTGAGCCCA 
GGAGTTAGAAACTACAGTGAACTATGATGGCACCACTGCACTCCAGCCTGGGCGACGGAGTGAGACCCTGTCTCAAACAAATAAAA 
AAGAACCTTCCGGAGAACTGAAGGAAAGTGGAAATTTGATAAGAGATCTGGGCTGGAGAGGAGAAAAGTCTTTTAAAATATAAATA 
70 TAACGGCAAGCTCAGAAAGATAGATACAGGGCAATGGTAAGAAGCAGACAGGTAACCAGATTGGGCTAGTGGGAGATGCTCATTGA 

GACAAGCAGTGCAGTGGTGTGCCACTGTGAGGGGGAAACGGGGATGGTGCCCCCGCCATCCrGCTTTGTGACTGGCGTGCACGGCA 
AGGGGGCAGAGCAACAACTTCTGTGGGCTGGACCTGCCCTGGGCAGGGGCCACGGGGAGGCCACAGACTCCGGTCTGAATAAATAC 
ACAGCAGGAACCCAGAGCTGTGGATATGTAGACCCCACACACAGCCTCCCACAGAGGGCAGGTAACCCACAGGAAGACAGACAGCC 
CTGAGCTCACAGCCATACCTGCAAAGCCCTGCCAGGACATACCCACATCAGTAATGTCCACGGGGGCTCTCATGGTGATATTAACG 
75 CGGAGGAGGTAATTCCCACAGTGCCTGAGCTGAACAATGCCAACAAAGGTGGAGACGGGGCGGAGGGACAGACAAGGAATGTAGAG 
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AGGGGCTGCAGACAGGAAGAGCAACTCACAACTGTGCAGGAGGGCTCATCGGCTGTGACAGGAAAACACACAGAGACTGATAGAAA 
GACAGGACAGCCATAGACAGGAGGTGGGAGGCAGACAGGTCTGTGGCCCAGAGACCCTGTCTCACCACAGCAGCTTTGGGGAAGCA 
GGTGGCCACGTCATTTTCCTTGTCTCTGTTTGGCTGACCTGTGCATCTCAGGCCCAGCCCTGGCTGCTGTTTTTCCAGCTGCAGTT 
CCCAAACTGTGTGCTAAGGCACCCTGGGACGCCACAGCAAATTCCCAGGGTGTTGCAGAATATCACGCCTGTAATCCTAGCTCTTT 
5 GGGAGGCCAAAGTGGGAGGATCACTTGAGCCCAGGAGTTCAAGACCTGCCTGGGCAACATGGTAAGGCCCTCGTCCCTGCAAAAAA 

AATTTGTTTTAAAGAAAGTACAATTGAGTCTTGGACAACATGGGGGTTAGGGGCACCAACCCCCTGCAAAGTCAAAAACTTGAGTA 
TAACTTTTGACTCCCTGAAAACGAAACTACTAACAGCCTCCTGTTGACCAGAAGCCTTGCTGATCCCACACACAGTCAGTCAGAAC 
ATACGCTGCATGCCACATGTGTTATCCCCTGTGTTCCTACAATAAACTCAGCTGGAGAAAGGAAATTCCTGCTCAGAAAACCTAGA 
AAAGAAGCCAGACTCACAGTTCATGAGGCGGCAGTGGGTCCTCATAAAGGTCTTCATCCTAGTGGTCTTCATATTGAGTGGCTGAG 
10 GAGGAAGACAGAAGCGGGGCTTGGTCTTGCTGTGTCAGGGTGGCAGAGGCAGGAGAAATCCATGTATAAGTGACCCACACAGTGCA 

AACCTGTGTTGTTTGAGGGTCACCTGTCCTGCATGAACATCACCTTGTATGGCCTGAGAGCCAGGACCTTGAACAAGAAGTGAGAG 
TGTTGCTTCTGGAGGGCCAGTAACTGCAGTTATGTGAGGATGAAATAAAAATATGATTCATTTATTTTTAACTGATATGATTTTTT 
TTCAAATAGCTACTGATCATTAAGTGGTTGGACCTAATTACTTAATAAACAAAGCTCTTAGGTATTTATTTTAGCCTGAGGAGCTG 
GG CAAAG AATGACTATAAGTTG TTTT CTTG ATT AATTTAATTTAATTTAATTTAATTTTATTT AG AG TC AGGGT CT CACT CTGT CA 
15 CCCAGGTTAGAGTGCAGTGATGCAATCATAGCTCACTGCAGCCTTGAACTCCTCAGCCCAGATGATCCTCCCATCTTGGCCTCCCA 

AAGTGCCGGGATTACAGGTGTGCACCATCACACCTGGCCAATTGAAAGTTTTGATCTCAAGAACCCACTGCTTATGGAGAAGGCAT 
CCAAAGAGTGACCCCCACAAGGAAGGTCAGGGAAGCTTCCAGAAGGGACCAAGTTCCAATGGAACTGACTGTGGAGGGGCACTCCA 
TCTTCTGACCCTGGACCCCTACCCTGTCCTGCTGCTGTTCCTTCCAGGGTCCCTCAGCCAGAAAGCCCCCAGAGCCTTGAACTCTG 
TCTGCCCAAACCCCTTCTCTGTTTTCCCCCAACTTATTTTTGCTCAAATGAGAAAAAAAGGAAGCAAAAGATGACCAGTTAGTGTC 
20 TGAAATCCTGGCTTGCCCCACCCATAACAGGGACTCACACCCGCTGTAGACAGGGAACCCACTACCTCACACAGCAAACTGTCCAT 

CAGAGATGCCCCTCCCACCTGGCTTACCCCACCCAAGCAGGTATCTTACAGAGCTTCCGGGGTGGGCAGCGCCTCCTCTCGCCTGG 
GGGCCTATTCTGGAAGGAGGGAGCACGCTCCCTGGGCCCTCCAGCAGGCCAGAAATGATGTTCCCTCCAGCACCATCCATACATGG 
GGAGTTTTGTTTTATCAAACACATGGCTGGCTGCTCAGGGCTTAGCTCCAGAGCTGCCCGGTTGTCAGGCCTTCTCACACGTGCCC 
TCTCTGAGGACGATTAGCCCTTTCCTGACGCTGGCTTGCAAAGGTCTCACCCACCTCCCCGTTCCAAGTGTTGGAATGTGGGTCTG 
25 TGTCCTGGCCAACAAGGAGGTCTGTGGAGACAGGACCGGGTCTCAGTCACCGTTCAGCAGCCACCCGGCATGCCCCCAGGAGCCTG 

CCCT ATGCCTTGACCTCAAC CTACGC CATCCCAGTCCCCAG CG CAATGCACAGGTGGGG ACATAGACCTTG ACAGACTGGT CAGGG 
ACAGCTCCCTTTAGGCAACAGCAGAGGGCGCTTCCAGGGAGGCCCCTCACCTTCCTCTGCACCCCAAGCAAGGGACAAGAGGTGCT 

GT AGG CAACATCACCCG AGC CTGGAAG ACACT CAGGAGAAGCCCCTCAGG CCCCTGACAC CCAGCTGGGGTCCCAC CCTTG CTCT C 

CCACTCTGCTCTCCACCCCACCCCAGCCCAGCCCCACTGACTTGGCTGCTCAGGAGCCGAGGCTCTCGGAGGCTCACAGAGGGAAA 
30 GAGGAGCCCCACATGGTACAGGCAGGTACCGAGGAGCTAGTTCCAGAAGCCTCCACTCGTTCCTCCATGCAGCCTACCCTGGCTCC 

CTGGTATCCAGAGTCTTCAGAAACAGGAGCCCTCGCTTGAGAGCCTGGCCTGGGCAGGCTGAGCTCCTGCCTGGGGCCTCGGAGTC 
TGCTCCTCCCTTCATCTTCTGCAGCCTGGGAAGCGGCCGGATCTCAGTGTGTCTACTACCCAGGTGGCACGGGCAGAGGATGGGGC 
CTGATGGGGGAGAAGAAAGCAGCCAGGAGGAGGGGCTTGGGAAACCAAGGGGCAAGAGGGCAGGACTGAGCAGGCTGCGCTCACCT 
GCCCCCTTCAGAGAGGTCACGAGGCCCATCCTGTCGGTGGGCAGAGCTGGCATCCTCTAGGGGGCTCTAATCCCCGAGCCTCATTT 
35 CTGGGGAGGTGGGGGTAACAAGAGTCTGCGTGCCTCAGGCTGGGCTCAGGCGCCCACCCCACCTGCAGCCCAGGTTTTCCCCAGTA 

CCACAATTGGGTGGGATTTTTGCTGCAAGGCCAAGTCCAGAGGAGCACAAACACGCTCCTCCCCTCCCCCTCCCTGACCCCACCGC 
CGCTTCATTCCAGAGCTCTTCCCTCTTTCCCTCTGAGGGTGGGGGCCCCGCAGTGCCTGGGAGAAGCGGGTGGGCGGCCGGGCATG 
CGTAGCGGAAACTGGATTCCCAAGGTAGTGAGGAGCAAAGGGAACTTTTTTTCAAAGAGAAAGGCTGTCACTCTGAATTCAGGACT 
CCTGACATAGTCACCAGGTGACCCCTAGGGCCGGTGTCCACAGGACCACAGGCTCCCTCTGCAAACGCAGAACCAAGTTGTGAGTG 
40 GGGCACACTGTGGGAAGCAGCTGCCTCCATCAGCCAGCCAGTGACACACCTGGGGACATCTCAGCCACCCCCTCCCTGAGAAGCTG 

CACAGAAGCGGCCACATGCCCATCCCTGCCTCTCCATGCACCTCCCTCCCGCAACTCTGCAGCCGCACAGGAGGCCTAGCCCACAG 
GCTGGGCAGTGCAGTATCCCCAGAGAACACACCACGGATGAGTCTGGAGTTGCTTGGAGCTCTCAGAAGCTCCCGGAGCCTCCTTC 
CTCAATTCCAACGCGGTAACCAAGATTCCTGCTGAGCTTAGGTCACAGTGTGACTGCAGGAGGACCAGCCGCGATGGGAGAGTGCC 
TCTTAACCATCCCAGTTATCAGGTCCCCCGGGGGAGGCTGGGGACACTTCCCCTCTGCAAATTACAATCTCCCCAGGCGGCTCCCG 
45 GGGCAACACATGGATATGCAAATGACTGGGAGCTGGAGAGTTGACTGGTCACTGGGTGACCTTGGGCAAGTCACTTTCCCTCTCAG 

GT CTTCCCCTCT CCATCAG CAAACTC CTAAAG CTT AACTAAACAGTCAG AAATCCCTCTGTCG GAACAGG CTGCAT AG CTCTGGG C 
AGACCTGGAGGTTGGTGGTCCCAGAACCTGGGGGCAGCACTGCGCTTCCCCACCGTCCCATCGCGTCAGGGGCTTCCACTGTTCTC 
TTCCCTGGTGGAGTGATGGGGAGAAAAATGGAGGGGTCAATCCCTGCGCCACAGAGAGAGTCCCACTCGTCCCCAGCTGTGACCCA 
CAGACGCGTGGCTGCACCTTGGAGGTCCACCTGGCCGCTGTCCCCATTGCAGGCTGCACCCATCCCGGACCCTTTCTATCCGCCGA 
50 AGGCGCAGGCAGCTCTGGTCTCAGCGGAAGGAGTCCGGCCGCAGGCAGACGGGGCCAAAGGACGTGCACCCGACAACCGTCCGCTC 

CCTCCCCAAACCCCCGCCCCGAGAAGGTTGATGGATGAAGGGGAGCCCTAGCCCAGCCACCTCGGGGGCAAGAGACGGAGCTCGCC 
ACAGACCAGGAGCGAGAGGGGGACTGCGGGTCCCACCGTGAGCGCAGGGCGCGCGGGGCTGGAAACCCAGGACGCGGCCCGGGAGC 
TCCAGGAGGGCGCCTGCGGATCGCGCGGCCCCGGGCCGGCCGCCTGCCCATCTGGCGCACCCCAGCGCGCCGCGCACACCTGGGGG 
CCCGCACACCAGCACGTCCTCAGACACACCGACACCCACGGCAGCAGGCGGGGGCCAACGCCGCCGCCGCGGTTCGGGCTCCCGTG 
55 GCCCCGCCTGCCCCTGCCTGCCCCGCCCGGGCCCCGGCCCCGGCGGGCGCCCCCCGCGGCGCTGCCCCGCCCCCGCCGCCCCGCGC 

CGCCCCGGGCCTCGGCCCGCAGCCCGGCCGCCGGCCCACCTGGCGCAGCGCCGCCCTCGGAGCCCGCGCACACCCGCGCACCCGCG 
GCCGCAGGAGGGCCCAGCGACGCCGCCGCGCCAGCTCCCAGGGCCCGGCCCCCCCCGGCGCTCACGCTCTCGGGGCGGACTCCCGG 
CCCTCCGCGCCCTCTCGCGCGGCGATGGCCCCACTCGGATACTTCTTACTCCTCTGCAGCCTGAAGCAGGCTCTGGGCAGCTACCC 
GATCTGGTGGTGAGTGAGCCTCCTCGCGTTCGCCCCTGCCCCTGTGCGCCGCGCCCGCAGCAGACGGTCCCCTCGGGCAGGGACCC 
60 CGCGGTGGCCCGAGCCCGCGCCCTTCTGCTCCAGCCCCGCGTGCGGGCCGCGGGCGGTTGGTTTTCCTTGACGGCCACTTTGGACC 

TGTTCAGGCCGCTGGGACGCGTGGGTGGCGGAGTTTCCGGAGACATTGATTCCCGAGCGGGGGAGTAGGGGAGGTTGCGGAGGTCC 
TAGCTGCCCCTGGCGTCGGACAGGGCGAGCAGTGGGCTGGGGAGAGGCTGAAAGAAGGTCGGCACGCACGGTCACCGAGGGGACAG 
GCAGCTCGAGGCCAGGGGACAGGCGAGGGAAGAGGGCCAGCGAGAGAGAATTCGCCGGAGACTTTCCTCAAAAACCGTATCTTACA 
CACAAACACACACACACGTTTTAAAACAAAGTCGATGAGACAAGACTGAACAGCTCGGAGCAGCGTGGTTACGTAAAGAAAGCTGG 
65 GACCCGGCGGGGAGTGGCGCAGAGCCGGCGGCGGGGCGCACTGGGGGCCGGCCCTGGGCCCCGCGCGCCTCCCCGCCGCAGTCCGG 

GCACGGGGGTTTCCAGGGGCCCTCTCTGCGAGCCCTCCGCATGGGTCCACCTGGCAATGAGGGGCTGCTGTAGAGAGAGTTAAGGG 
TGAGTTAAGCACGGGGTGTGAGGGGCTCCAGGACCCTCAATCAGAAAGCGCTGTGCTGCGCCCTCCACACCAGAAAAGGCGCGTTC 
CGTGAGACCCTCCCCAGCCTGGCGATGGAAGTGCAGATAAACCAAAGGAAGGGTCCCGAAAGGTCTCTCTCAGGCCTCCCACCTCC 
ACTGCACATATCCTGTGGGAGGGGGAACGGTGGCCACACTTTCGCCAGGGCTTGTGATCCCTCAGAGCCCTCACCAAGCAAGGATC 
70 ACCCCAGTTCCGAATTAAGGGCGCTCTGAGATGCCCAAGATTGAGGAACACAAGTGGGAGGAATGTGGGCGCGCAGGGCCGGGCGC 

agcgctggtaggacccacagttggagagaagcctccccacaagcatgcacactcccccccatccttctccgacggcagcctggaat 
tataataattacgccgaggggaaggggggagacccagcgagccgaggtacatctaatccgataataatttttctcttcgagatggt 
tcaggagcgggggctcccgcggtaggggcgccgggccaggagcagcggggaggggaaggggcagccctaggcagctgaagggcctg 
gaagaggccacgaggccgcggggacgcgcttcggggacccccgcgcgcccctatttccgcgtgccccatttcccgtgcggcacctg 
75 ctgcgcccagtggcccacctgagggtcaggctcggggctcgccttggggtgcggggatactgacgcgcgtccagacggccgcaggg 
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agccaggggcagcgcgtccgtccgagagagccccgagggctgccggcttacgcaccaggcttctaattagaacccgccgccgcgtt 

CCTGAGCGCAAAAGGAAGCTCCTTCGCCCCGCGCCCTTCCCATAAATGTCGCCAGCCTCCTGGCAACCCCGCGCCCTAGGATCTTT 

GTCTTGTCGGCCCTGAGGGTTCCTAGCCTCGGTCCCCATCCACCTCATATGCATGTATACCTCCTTTTCACCTGGGCCCCCTGTGT 

tctaccctgaatggaccctgagacaccctcggggacagtcaggcattctgcaggggagccaggaggagcagagaagtgaagtccct 

5 GTACCCTCCGCACCCTCCTATCAAGAGTCCAGGACAGCCCTTTGGCCACACAGGGAAGCGGGGCATAGAACCCCACCTGACACTGA 

ccggggtgggtggtgaggacccctcccccatccccaccaccactttgttctcagtagggttctcacacttggggattctctgcttc 

CTGAGAAGCAGCCTCCCCTTGGGGGAGGCTGGCTCCCTGGGGACAAGTCTGCCCCCTTCrTGATCCCCTCTCTGCTCCCAGGCAGG 
CTGCTCGGGCTGGAGCAAAGACATGGCTTCCCCCAGGCATGAGCAGCACCCCGGCAGCATAGGGAAGAAGACTCACAGAAGGACGC 
AGTGCTGCAGGACCCCTGCTGCTGGACCCCTGCCGCTGGCATCCTACAGTTTAATAGCCTTAATAGCCGGGGAAGATTCTCTCTCT 
10 TTCTCTGGTCTTCTACCCAGTAGAGCATCTCCTCCTTTCTCCTGCCTCCCCGCATCCACCCCAGATTAAGCATCACCAGGGGAGGA 

GGGGACCTTGGCCCCTGCCAGGTGGGCTCCTGGTGAGCCCCAGTGGAACAGAGCAGGCTGGGGTGGGGGGCCTCCCTGTAACTCCT 
CACCTGTGCCCCCAGCCCCTCCCTAACATGAAGCCGCTGGCCCCTTGATTCTCCCCCCTCCACCATCACCGGCACATGAAAGTGAA 
AGTGAAGGGGAATCTCCTCACCTGGAGAAACAAACCAGGAAACAGCCCAAATCAGGGTAATTAGGCTTTTGAAGTTGGCAGAGGGA 
GAGGCAAAGGTGTCCCTGTGGCCAGCAGCCCTGTGAGAGTGTGAAGGGCCACCTGCCTCCCCAGGGCTGGGTGGCCCAGAGGTGTC 
15 TTATACCCACGCAGCAGATGCCAGTGGTCCCAAGGCTGAGCGGGTCTGAAATGCAGAGAGACGGGCCTAGCCTAACACTGAATGGC 

CCAGAGCTGCACAGATGTCCAGGGGCATCCATTCTGAGCTCATCCAGTGACAGAGAGGAGACAGGCAGGAGACCAGACCAATGCAT 
ATGCATCTGCCCACCTGCGTCCCATGAGGCCACAGACGGCAGGAACCTAGTGGCCCCAGCCTCCCAGCACGCCCCTTCTAAGCTGA 
GTTCTCAGGAACAAGAATTCTTGGAAGAGCCCACATGGACAGAGGACAGGGCAGCTGCGCTGCAAGGAGACCATGGCTCCATCTGA 
GAACAATCCCCAGGCACACCCGCACTCCAGGGCACTCTGAGCACCTCTCCCTTCTTCCCATGTCTGGGTTAACGGAATCTTGTCAT 

20 ctccccagggaccccaccaggaccctagaggtgggcctgtgcctcccgccaccgcctccccagggtccaagcccacttcagggctt 

GCAACTGGATTTTGTTCATCTTTCAAGTCCCTCTGCTGCCTTTACCAGACTGGGCTGTGGCACTCCCGCCACGGCCACCTCCTGCT 

TCCGTTCTCAGTCCTGGCCCTCCCCTGGGACCCACACCCTCCCAGCCACCTGGAGTTGCTGCCAGGCCTGGCCATAGCCACCGTCG 

CTGCCTAGTGGAGCACAGCAAGCTCCACCCCTTACCCAGCCCTGCTCTCCCTCTCAGGCCGTTCCTTCTGCCCGGCCGTCACCAGC 

tcctgctggactatgggatcccaagcacagaggcctggctgcttgcagatggccaccccagttgtcccagcgaagtgcagtgtggg 
2 5 ctgtgtccagccttttgcctgcccctggcctgctccacagcctcgctcatgctccctccagggtctccctcacatccctctgggcc 

tcgagcttgtcactatgacagaaacacatcatgacctccatttttatagggcacctcacacagccctcaacagaagatgtaggccc 
tttcaggcccccactctcctacacactcatgggtgcaaacaacctcctgggcacaagagctcagcccctcctcctagcccttcatg 
ggctggagggccagcacacttggaggccctgctcagccagtgtctgcactgcaccaccgccaggcacttcgcccctgtgtcctcag 
tcctggtgggcctcattgtggtggggagacagcctgactggaagaggggtcgggtgaagaggcagcttagagaggcaggagccagg 
30 aaagggtgcaggagagaaggagctcggctggaatgatgggtcaggcatacgtgtgtggtgtgtgggcaggtggctgcagcatgggt 

gtttcggggactgagaggggccagtcgagcagggcagggacatggcccagggtacccagaagctcagatgggaagggccttgtgat 
aggagggatggttgccactcccagagtcaccctgcctccacattagcctgccactggcccactccctctgcaggcctggcctcacc 
ctagccccttcttccttctcccttcgcccgcatctgtctgtgtctctctgtctctgtttctctcttccctgcctctgtccctccat 
atctccatacctttgtctctcagtttctccctgtctgtctctctctcttccctgtatctgtctctgcccgtctctgtctctatctc 
35 tctgtgtctgtctctctctttcagtctttgtcctgtctctctctgcctgtttctgtcactctatctcttttcatctctgtctttct 

gtcttttgcagtctctgcctctcgtctctgcctctggtgctgaggacagcagtcactagcaaataaaactcgtgaaacgagctgag 
tggagccaccaggccagccctcccagagctgtgggatctcagggccctgggggtggcattgcttctcagagctgcccacacacaaa 
cccctcctgagggtgacggtcaggagtggccacacgtcaagtgtctgcaaccagacattggccctgcataactgccaggatccgta 
gccgcctcagggacgcacagcacccttccagagtgcaaagctcctcctgcctggtgctcgcacctcaggcactggccagcttgggc 
4 0 ccttgaggccagctgcccctctgactcacggggcttgttctaacgatgtttgcttcgcataagcctcctagaatcttttgtagcag 

ggagagcaggatgagtagatacagtcatagcagcccagtcttaggggtggtgactgcccggtggccacttcttccactgggtccct 
tgtgcacatcaccgtactgtgaggagggaagctccggtgtccagcagccctcccaagatacaggtgacagggctcccgccatctcc 
atccagggaccccgttggggcttctcaatgtggggcctaccatgcagagcccaaatgtgaatgcttggccacctgccatgaagaaa 

TCAGAACAGAAATGGGAATTTAAAAAGGATTTGGTGAC ATTGTAG CGGTTTG ACGGTG CTG CAAC CATTTCTGTGGATTTTGTAAT 

45 aatggaaatttaaaaacaaaccaaccacgtccctctgttgggactctagtctgagaaagccagcctgaagccacacctggagtaat 

GGGGGTGGGGGGGCTCTCTCAATGTGGACCACTGCCTGTAGCCCTCATCCATTGGATTTTTGACCCAAACGTGAGACTTCTAACTT 
GCCCCCTTTAAGAGTAGTTGAAGGGCTGGTTGCTGTTTCTGTTCAGAAGACCCGCTTCATGTCTCTGAAGGCTATTGGCTGGGGAA 
GAAGGATTAGACTGTGGCTCAAGGGGCAGGGGCTGGGGCAGAGGTTGCAGGTGCCAAGGAGGCTGGTTCTGGCTCCCAAAGAGAAA 
AAGCTCCCTAGGGATGAGAGCCTGTGCCCCAAGTGGTACCAGGGAGGTGCTGAGCTGCAGCTACCGAGGCCGAAGAAAAGGAATGT 
50 CATTCACAAAGGAGACCTGTACAGCCCCACAGACAGGGTCTCGCTCTGTCACCCAGGCTGGAGTGCAGTGATGTGATCTTGGCTCA 

CTGCAGCCTCGACCCTCATGGGCTCAAGTGATCCTCCCATCTCAGCCTCCTGAGTAGCTGGGACCACAGGCGAGCACCACCACTCC 
CAGCTAATTTTTGTATATTTGTAGAGATGGGTTTCTCTCTCTACAAGAAACCATTTCTCTCTCTAGAAGAAACCATGTGGCCCAGG 
CTGGTCTCGACCTCCTGGGCTCCAGCAGTCCTCCCATCTTGGCCTTGTGAGTAGCTGGGATTACAGGCTCGTGCCACTACGCTTGG 
CTAGTATTTTTCATTTTrTGTTGAGATGGGGTCTTGCTCCGTGGCCCAGGCTGTGCACTTTAATGTTGGACAATCCCCCACCCCAC 
55 CCCTCACTGGTTACAGCCCTGAGGCTGGTGAGGGGCACATGGCCTCTTCCTTGGCCTCCCTACTGGCCTCCCCAGGTGACACCCTG 

GAGGTGTCTCTCACGTTGCTGCTTCCACATTCCTTCCCCGGCAAAACGTGCCGCTGCCGCCCAGGGAAACTGGCAAGTGCGTGGCC 
GCGGGCACAGGAGCCGCTGTGCCTGCTGGGACTCGTTCAAAGTATGTGTCAGTAATCCCAGCTGGGCCGGCGGGCAGGAGGAGGTG 
CGGGTTGGGAGAGCTCCAGGCAGGGCTGGGCAGCCTGGACTGGGAAGGGTTGCCGACACCCAGGAGGGACCTGGGGGCCTTAAGTC 
CTGGGGACCCTGGCCGGCTCACAAGGTGCTTGAGCTGCCGAGAGTGGTCTTCTAGGCAGCTGCAGTTCCACCACTGGGTGTGAGAA 

6 0 GAAACCAGAACCTTGGGGGTCTCCCAGGCAGGTGGGTGCCCTCGGGCAGTCTCAGCCTGGGCGAGATGGGAGGTCATCCACCAACA 

GGGAAACACTTCGAGCCTCAGGTCTGAGGAAGGAAGCCTTATCACCGCCCATGGAGTGGCCCTGATCTTAAGAAGACAAAGATTTG 
GAACAGGATGTTTGCTCCAGAGGCCCCACAGAGGGGAAGCCCACCTGCCCAAGCAGGACCCTCAATGGCAGAGACACCCACCTGCC 
CTGGTCCTCCACACCTGCCTGCATTGCAGCTGTGCTGGAGCCAGAGGGGTCCCAGGAGGCGACCAGCTGGACTCAGGGCACAAATT 
GCATCCTGGAGGGGTGGCCCTGGCAGGTCCGCGAGTGGGGTGCACTGGGTCCCTCTCAGGCCAGGAGGAGGCTGAGATGACATCCA 
65 GCAGGGCAGCAGGGCCTGAGATCAGTGTCCCCATTCCATGCACTGCTCCCCTCCTCTCTCAGAGCTTCAGGTAGGAGAGGGGTCCA 

TTACCCCATTTGACAGATGGGGAAACTGAGGCCCAGGAGGGGAAAGAGAGAAAGAGCAAACAAACAAGCGAGTAACAGGGCCCGAG 
TTGGAGCCCATGCCCACCTTCCAGGCCTGTCCACACGCCTGCATGGAGCATTACTGTGAGGTCCCCACGCCCCCAGCAAACATGCA 
AGCACAGAGCCGTGCCCTTGGTACATGGGTGCTCTGAGTTCGCTAAATTTTACTGCTAAAAGACACCAGGCCTGGACTTGAGAMC 
CTAAGAGCCTGCCAGCCTCAGAAGGACTTGCACAGGAACAGTGGAGGCTGGATATGGTGGCCACTCAGGACCCCCACAGCTGTGTG 

70 gctgcgagaaggcccccacgctttgccctgagcttccatccacagggattaggtagcacctccagtgccgccacgtaagatgggaa 

ATTGCACATGGGACCAAACCAAGCCGGGGAGGCCAGCGTGGCCCGGACTGGGCTGGCCTACCGCCCGCCTTGTGGTCCTGGGCCAG 
CCTCCTTCTTCCCCTGCATGTCACAGCCAGCATCTCTGCCGTACCTCTGGCGAGCTGCCCAGCCTTTCAACAGAAGTGAGGGAGTG 

gggaagaaaaaccattagtgcttgtgggctggaggcatggctgctgtgactttggccacaggcggaagccatgggtctagggactg 

GGGCCATTTTATAAAACTACATTTGTGTGTGTTCTGAGTGAATATGACAGCCTCCCCTTCAAAACAAACGATTGTTAGGAAAAAAA 

7 5 CAAAACAAAACAAAACAAAACCTAACAGCATTAGTGAAAATCTGGAAGGAAAGACAAGTCTGTGATCTTATCAACTTTTTCAACTT 
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TTTGTTTTTCTAAGGATAGAAACAGTTTGTGTTCTGTTTTTGAAAACTCACTAAGCATCATCTCCATTTCTGGGGCCTTCTGGATG 
ATCACACGATGGTTCCACTAGGTCTTGTGGTGCTGGTACTGCGATCTGCTAGCCCAGCCCTGCCGTTCCCTCCAGAGCTGGGATTC 
CAGGGAAAGGGGACAGAGCAAGAGAGGCTGGAGATATTGGAAGAGCAGGGTCACATTCCCTTGGGACACCAATTTTGCACAGCCAG 
AGGGATATCTGGTGTCCCATCCAGTTGGGCAGTTAGAATTCCAGCCACTCAGCTGTGTGGCAGCTGGACGTGGGAAACATGGACTC 
5 TTCCTGGGACGCTGTGGTGTTGGCAGTGAGAGGGGAGAGGGAATGAATTCCTCATCCGGTGAATCACAGGCTCGGGGTGCAGGGCA 

TGGGGGCAGGGAGGGCAGGCTGGCCTCAGCCTCTCCCCGGGGACTGGGCCCAGCCTTCCTGCCCCTGCTGTTCCCACCACCCTGAG 
GCAGGGCCCAGACCTCACTGTGATCCAGATCGTTGGCATCCAGGAAGTGAGTAGGGAGTGACGGATGGCAAGACCACCACCCCCGC 
CTCCCCCCCACCCCCGCCGCCCAAGTGCTTACCTGTGGTTCCTTGTGTGAGTGATCCTCAGCAAGGACCCTTCGTCCTTGACCAGA 
CACTTGTTTGCATGCCTACAAAGCGTGGGAGAGGTCGAAGGGGAGATTGGAGAATTCATCAGAAGCCCCAGAAGCCCAAGTGGGAG 
10 CTCCTGGCCCTGCCTGCTGGCTGGGGCCACGCTTGTCTTAGGGCACCAGGCAGGACAGTGGCCAATCGTGGCTGCTCCGCCTGAGG 

CCATGAGCAGGCAGGAGCCACGGACTGACAGCCAGTGCTCAGGGTCTGTCTGTGCCCGTCACCTTCTGGGCACCCGATGTTGCCCC 
TTTCTGTCCCCCGCATGTGCTTTAAGCGCCTGCTACTACCTTGCTCTTTTGGGGATCCTACTGACTAGAGGGTGGAGGTAGGTCCC 
TGACCCCCCAGGGTGATTATCAGCAAGGCTGACTCCCCAGGGACTCAACCCAAGGGAGCCCCCAAGGACCCTCAGAGTCCTCATGA 
AGACAGACAGGGGCCATGGAGCAAGTTTAGACTCAAGGAAGCCATAGAAGTTTCCCCGTCAGCCTTAGAATGTCCAAGCTAGAGGC 
15 AGCCTGGGTGAACCCAGCACACATTCCCTGTGGCACTCACGCTCCTGGGGCCACCCTGGGAGGACCCTGTTCTAAACCACAACTGC 

CCAGTTCAGTTGGGGAAACTGAGGTTCCAACAGTCCCAAAGCTGCAGGTGCAACTGTTAGGGCCACCACCCATGTCCCCCTGGGTG 
GCCTCCTGGGGTGGAAAGGGGGCTGCATTGGGGACAGGAAGCCCTATGATGTCTTGGGTCATCAGCTGCAAGGAGGCTGTCCAGGG 
TCTGTGTGACTTGCGCCATTTATCTCTGACTCATTTATAAATGTTATTTTGCAGGGACTGGGGTTTCATACGTGTACTTGTCCATT 

CTG CATTGCTAT AAAGG AATG C CTG AGACTGG AAAG AAAAAAGGTTTAATTG G CTT AGGGTT CTGCAGG CTG TACAAGCATGG CAC 
20 CGGCATCTGCTGAGGCCTCAGGGAGCTTCCACTCATGGTGGAAGTCAAAGGGGAGGTACGTGTGTCACACGCGGGAGAGGGGGCAG 

GGGAGGGTGCCAGGCTCCTTCTAACAACCAGCTCCTGCATGAACTCAGAGGGAGAACTCCCTCATTACCGCAGGGAGGGCACTGTG 
CCATTCACGAGTGATCTGCGTCTGAGACCTAAATGGGTGGGGCCCACTAGGCCCCACCTCCAACACTGGGGGTCGCATTTCAACAT 
GAGATTTGGAGGGGACACACATCCAAACTATATCAACACATTTGAAGGGCATTGTAGGATCTTAGAAAGCAGTGGCCCCTGGAGGC 
CAACATGCGGGAAGCCCTGTTCTGCTGTATTAGCCGGTGGCTGTGGCAAAGCTCCATTCCCTGAGCCTTGGCTTCCTGCTCTGGGA 
25 GGTCCCAGTGCCACCTATCCAGGTCCTGTGGGTTTCAGGGAGCCACATAACTAGAGCCCGTGGGGAGGTCACCAGTGAGCTCTGCC 

CAGCAGGTGGAGGCCAGGTAAGGGGCTGGGTGGTGGTAGTAAGAGGAGCGATGCTGGGTATTGGAAGGGAGAAACAACCAGCTTCA 
GCAAGCCTCCCTTTCAGAGACAAGAGTGCTGGAAAGGTGGAGAGGCCGCAGGAGGAGGGAAGAGGAGGGACTAGCTCTCTAAAGAC 
CACAGTGGCCAGGCGCGGTGGCTCACACCTGTAATCTCAGCATTTTGGAAGGCCGAGGCGGGAGGATGGCTTGAGTCCAGGAGTTC 
AAGACCAGCCTGGGCAACATAGACAGACACCATCTCTACAAAAAATACAAAAGTTAACCGGGCATCATGGCACAGGCCTGTGGTTC 
30 CAACTACTTGGGAGGCTGAGGCTAAGATGGGAGGATCCCTTGAGCCCTGTAGGTCAACGCTGCAGTGAGCCCTCAGCCTAGACGAC 

AG AGCAAG ACTTCATCTCTAAAAAAGT AAATT AATAAAATTT AACAAATAATAAAGGCCATG G CAGTGGG CT GG CGG AGACAG CGG 
TGGCTCGGGCCCCTGGAGCTTGCATAGCAAGATGCTGGAGGTGGCAGCCTGGCCTTCAGATCCTTCTCCTTCTCTGGGTCTGAGAA 
GCTTAGGTGTTGGAACTCAGAGGTGGTCAGGAAATGCCAGCATGAGCAGGAAAGTGAGAGGGAGTATCTGCTGGCTCCCAGTGCTG 
CAAGACCCTATCTCTACAAAAAATAGAAAGCAAGAGAACAGCACGGGGGCTTTGCCATTGGCTAACGCAGACTGACCTCCCCAGTT 
35 TGGGCATGAACATCCTTTTCACGTTCCAAGGTGGGATCCGGGAGTCCAGGTTGCATTGTATTTGATGCACCCTGAGAACTTGCGCT 

GAGAACAGGACCCTGGGGACACTCGATCTCGAAGACGGGGTTCTCATTCACTCTCCATTTGCAGAGCCCCTCCCCCACTCACTGCA 
GCCAATACTCCCTGGCGAGACCCTGAGACAGGCCTGTCTGTCCCTTGTCCCAGGCAAGCCTGGCCCACAGGGTGTGGGAGGAGGAA 
GTTACAGGTCATAGTTTCCCAAGCACTGATGGATTCCGGGCATCTGCATTCTCCTTGGATTAGAAATTTGGATCCTAGGAGCTTTT 
GGGGGCTGGTGTGGGGATAGTGCCTGTGCAATTTAGATTTTTTTTTTTTTGAGACAGGGTCTCACTCTGTCACCCAGCCTGGTGTA 
4 0 ATCAGAGCTCACTGTGGCCTTGTCCTCCTGGGCTCAAGTGATCCTCCCACCTCAGCCTCCCAAGCAGCGGGGACTACAGGTGTGTG 

CCACCACACCCAGCTAACCTTTGTATTTTTGTAGAGATGGGGTCTTGCTCTGTTGCCCAGATTGGTCTTGAACTCCTGGCCTCAAG 
CAATCCACCTGCCTCAGCCTTCCAAAGTGCTGAGATTACAGGCATGAGCCACCATGCCCAGCCTTATATTTGATTTTCTTTTTAAT 
GACCCAACTGATCCTTCAAGGCCCAGCCAAAATCTGGTGGCCCAGTGAGCCTCCAGGGCCCTCCTCTGCACTGCTCCCTGGCCCCA 
CAGGAGCTCCCCGCTGCCTGCCAGCTTTCCACCCTCCTCAGGCAGGGTCTGTGTGGCCCAGGCCTTCTGGTGGCCTGGTGCTATCA 
45 GAAGGAGAAATCTCTCAGGAAGCAATTCAACGAACTGGAGGGGCCCTCTGGTCCACAGGAGGCAGGAGAAGCCCATCCTGACCCCA 

AATCCACAAGGGCCCGTCAAGGGAGGGGTCCCATCAGGGCTGTGAGAGGCCAGGGATGCTGGAGCCACCTCTGGCCTGGCAGCTGG 
CCACCTGCACCCTGGCCATACTCAGGAAGGTGGTGGGCCAGGGCCCACCCGGGAGGAGGGTGAGAGGGGCACAGAACTGGCTGACT 
CAGCACCCTGAGAATGGAGGCTTCAGACTTGGGAGTCCACCTCTCTGCTTTATCTAGAGACCAGGGACAAGGCCGCCCCTCCCAGC 
CCCGAGCCTGCGAGCTGAGGTGGTCCCGGCTCCATGCTGGTCATAGTGTTCTGGGGGTGGGCAGAGTGACAGCCCCCAAAATGAAT 
50 CCAGCATCTAGCCTCGGAGAAGGGATGAGCCTTGGAAATGGCCGCATCCCCCAGGCCAGTCCCTGTTTTGTAAGCAGCAAGCTCTA 

AGTGGATTCCTTTGTTTCTCCTCATTCTAAGTCTCCAAGTAAAAAGGACATTCAACTACTCTTGCTTTTCCTTCTTTCAGACACCT 
CTTGCTCACTTCCCTGGCTGTAAGCTAGGCTGGCCCTGGAGCCTGGGTACCCGGCCCTTCTCAGACACACTCCCAGGCCTCAGCCA 
TGACACTCAAGTGTTTGTCCTCTACAACATTCCATTAGGAAAATTTTCAAACATCTGGAAAAGATGCAGCCTTTGGACATCAAAGC 
CTTGTGTGTCCACAGCTCACACTGAAGTCAGCCTGCTTTATCTCACACCCACCACCCTCTCCATTCTCTATCTATCCGTCTTATCT 

55 ttttatgcttacgtcagtctgctctgtcccaaatactgtagcaggcacgtcctgaaccagtgctggatgttttgcaagtaacatcc 

CACATGGAGTCACACCATAGAATGGGTGAAGGGGAAGCATCTGGGTTCATGGAATGGAGGCACCTCACCTGGGGCAACCACCTCAC 
CCTGGCTTAAAAATGGAAGCCCCTTGCCTGGGCACGGTGGCTCATGCCTATAATCCCAGCACTTTGGGAGGCCAAGGCAGGTGGAT 
CACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGCAAAACCCCGTCTACTAAAAATACAAACATTAGCCAGGCATGGTG 
GTGCACACCTGTAACCTCAGCTACTCGGGAGGGTGAGGCAGGAGAATCGCTTGAGCCAAGAGGGGGAGGTTGCAGTGAGCTGAGAT 
60 CACACCACTGCACTCCAGCCTGGGCAACAGAGCGAGACTCCGTCTCAAAACAAACAAAAAAGGAAGCCCCTGCAGTCCTGGGCGAA 

GCAGACAGTTGGTCTCCCGGCCTCACCCATGGGCACCCCCAGGCCCCTCTGCTGGCGTTCCTGGGTGCTCTGAGGTGCATGGTTTG 
AAAACCACGAGTCCAGCCCCTACGGTCACCTCCCTGGCCTGGTTCAACCCACCTTCTCCTGTCCAGAGGCCTCTCACCCACAGTCC 
AGGTCACAGACAGCTGACCTTGGTCACCACCACTTGGCCCTGGGCAGTGGCAGTGCAGACCATACCCCAGGGACCCCGGATGGTCA 
TCCAGTTGCCGGGACTCAAAGGAAGAGAGAGGATGAGGAAGGAGACATGGAAAAAGACTACCCAGCTACCTACAGCAGGAACACCA 
6 5 ACCCAGGCTGCATCAGCACTTCCTGGAAGTGCTGGGATCTACAAAATGGTGGAGGGGGTGTGCAGGGACACCTGGGGCAGGATACC 

TGCGTGTAGTGAATGAATAAAGAAGTGAACAAGGGAGCCGACTGTGCAAGGACAGACTGCAGGGGTGCAGGCTTGAGTGGTGGCCT 
GGGGATGCACGTGGGGTCTGGCGCGAGGTTATGCACTCAAATGAGGGACAGACAGGAGGGAGGGTGACTAGGGAGAGGGAGGCCAG 
ATCTCCAGGGGGTAGACATATTGGGGACCCTGAACACTGGGAGTCCGGTCCGGAGGCCAGACTGGTTGGATCCAGTGGACACATCG 
ACAGGTGGTCATAAGCATAAGGAACTCTCTCCCTCCACCCACCTCCACCAGTGCCCAAAAGGACCTGGTGATTTCTTTAAATTGAG 
70 GTGTATTTTGTACAGCAAAATGGAAGACCCTAAGTGCATGGCTCAATTCGTTCTGACGTGAAGCACTCACATAACCAACATCGCAG 

TCAAACGCAGAGCACTTCGGCCAGGCTGGCCTGGCAGAGCTTCCCTGATGACAGGCACATTCCCTATCTAACTGTCCCATTCAGGG 
TAGCCACGGGCCACACGTGAAGCATGGCTGGTGCCACCGAAGGGCTGAGTTTTACATTTCTTGCATTTTAATTAATTTTAAACTTA 
ATT ACATTAATTTAAACGGCACAG GTG TCG AATG CCTTTTG CCAAAAGCAGAG CACAG CCTGGGAGCTGTTGGGACCTGGAAAACG 
AGGAGTGAGGTTGCCACGGTGCTGACCTCTCCCGCGGATGAGTGTTGCCTGGTCTTGAGCTCAGACTGGGGGATGCGGAGGGCCCC 
75 AGGAGCATCTCACAGTTGAGCCCCTCCTCCCCACGTGCTCACGGGAGCCCATGCCTTCGGGTTTCTGAGCAGCCTGGCACCCTAGA 
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GGCAGTCTTCATTTGTTTATTCACTCTCCTATTGACGGATGCTrGGGTGGCGTCCAAGTTCCTGCTCTCAGGCTCAAAGGCCTGGG 

AAGATTCCTGAACACGTCTCATTGTGGACACGTGTTTACATCTAGGGGTACATAGCCAAAAGTGGGCCTGCGGGCTGGCGGGATGG 

GTCTGAGTTCCACAGTGATTTCTGCGCTGGGTCACGCCTACATCCCGGAAGCCAGGCCTCCTCCTCCAATCCCAAAGCCAAGGGCA 

TCCCTTCTCTGGGCAGCCCCCACCTGACCCGGTCCCCAGCCTGAGGTTCTCAGGTTCTAGCCCTGAGTCCCCCATTGGGCTCCAGG 

tcaacctggtgtgaacggggcccatgcagttgtgctgagcaggaatgcggggctgcatcatttcctgttacagatctggacgactt 

gaattctgagctgagttttggggatagggcaggtcagggtcctggccttgtaaaatcagacttccagataaaacatacagaaaaac 

acatagatgatatcaaaacatctagaaaaaattaaatagccagcattgagtatttattctgcacacaacattgtattaagcacttc 

ctgtataacatacaggcttaagagctgggcaaggtggttcatgcctgtaatcccagcactttgggaggctctagcgagaggtcact 

tgaggccaggagtttgggaccagcctgggcaacatagcaggaccttgtctctacaaactgtaaaaataaaaattagctggctctgg 

tggtgtgtgcctgtagtcccagctaatctggaggctgcagtgagccatgatcataccactgcactccatcctgggcaacacagtga 

gattctgtctcaaaaaaagaaaaattagaaggcatggtttatgaacattattttagaggccacagagaatccttaattgggctttt 

aagtaaaaattctcttacttgcaaaataaaaaatcagatttccttcatggtggaagctgcgtctcgccccccgaatgcacttgagg 

ccccagagcaaagggtctgtagcctgctcatctgtgtcgctgtcccagccccacactcaccaccggatcttgccctctgcaggtcg 

ctggctgttgggccacagtattcctccctgggctcgcagcccatcctgtgtgccagcatcccgggcctggtccccaagcagctccg 

cttctgcaggaactacgtggagatcatgcccagcgtggccgagggcatcaagattggcatccaggagtgccagcaccagttccgcg 

gccgccggtggaactgcaccaccgtccacgacagcctggccatcttcgggcccgtgctggacaaaggtatgggggtggtctggggg 

agggcagatgagtctggagtgggacagagtctcccgcctagcgctgcctgacattctcatctgtgcacacggtgggaacagtgcct 

cacgcggacgctggggtccttcccgcttacctccaggaggacggtctggggctgaagcaggactgagcctgtggggttattcgggt 

ATCCCTCCTCCTCCTGCTCCCTGGAGAGGAAAGCGGGCATTCTAAGGTGACTCCAACCATGGCCAGTGGCGGGGCTGCTCCCAGGA 

GCCAGGGCACAGGCCAGGCTTGCAGAGGAAATACACAAACTTAAAGACCTACAAGAAGGGAGAGGrTTGGGGGCACCCTAGAGAAG 

AAAGAGAGACAGAGAGAAAGACAGAGAGAGACAGAGAGAGAGAAAGATAGAGACAGACAGAGACACAGAGAGAGACAGAGACACAG 

ACACAGAGAGAGAGGAACAGTGAGACGGAGAAAGAGACAGAAAGATGCAGAGAGAGACAGAGAAAGACACACACACAGAGAGACAA 

AGACAGAGAGAGAGACAGAGAGGGACAGAGCGACCAAAAGAGAAAGACACAGAGGAATAGAAAGACAGAGACATAAAGATGCACAG 

AGACAGAGAGAGACAGAAATAGAGAGAGACAAAGAGGGACAGAGAGAGACACACAGAGAGAAACTGAGAGACAGAGAGACAGAGAC 

GGAGAGAACATGGACAAGATTAAAACTTTAGCATCTTTTTTTAAAAAGTTGAGGTGAAATTCACATAACCGAAAATCCGCGATTTT 

AAAGTATTCAATTCAGTAGCATTTGGTATACTCACAGAATTGTGCAACCATCACCTGCCTAGTTCCAAAATATCTTTATCACCCAA 

AAAGGAAATCTGTGCGCATTAAGCAGCCATTCCCGTTCTTCTCCCTTCCATAGCCCCTGGCACCCACCCGCCTGCCTTCTCCCCTG 

TGATTTAGCTACTCTGCCTGTTTAAGAAACGGCATCACTCAATATTTTGCGTCTGGCTTTTTTTCACTGAGTGTGTTGATTCACCT 

GCACTGTGGATAGTTTCAGCACTTCATTCCTGTTCATGGGCTGAATAATATTCCATTGCATGGATGGAGCACACTGGTTTATTCGT 

TCTTCAGGTTGACGCATATGAGCGTGGTCTCCACCTTTTGGCTGCTGTGGCCTTTTCTTGGACATGCATGTGTTTGAACGCCGTTT 

TCACACCTTTTGGTTTCTGTATCTAGGAGTGGAATTGCTGGGTCACAGGGTAATTCTGTTTCGCTTTGCTTGACCTGGGAGGTCAA 

GGCTGCAATGGGCTGGAACCATCACACTATTTTCCACAGCAGTTGCACCATTTTATATTCCTACCAGTATTGTTTGAGGGTTCCAG 

ATTCATCCTCACTGATACACTGTTTTCTGGTGTTTGTATTTCTTACTTCTGGCCATCCTAGAGTGTGAAGTAGAACCTACTTCTGA 

TTTCAGTTTGCACTTCTCTGATGACCGATGATGCCAAGCACCATTTCATGGGCTTTGGGGCCATTTGTAGACCTTCTTTGAAATGT 

TTAGTCAAGTCCTTTGCCCATTTTTAAATTGGATTCTTTGTCTTTTTGTTGTTGAGTTGTGAGTGTTCTTTATATATTCTGGATAC 

TGGATGTGCATCAGATGTATGATTGGTGAATATTTCTCTCTCATCGTGTAGGTTTTTTTCATTTTTGTGAGAGTGTCCTTTGATAC 

ACAAAATTTTTTAATTTTGGTGAAATCCAGTTTATATAGATGTCATACTGAAGCAAGAATTAGCTAACATAAGGTCACAAAGATTC 

acatctatgttttcttcaaaaaacctaatagtttatcttttactttgaagtatttaatctattttgagctcatctttttatatggt 

ATGAGGTAGGAATCTAACCACATTTTTTTGCATATGGAAATTCAGTTATTCCAGTACCTTCTATGGAAAAAACTGTTCTTTTTCCC 

ATCAAATGGTCTTGGCACCCTTGTTGAAAATCAATTGGTCATAGATGTATAGGTTTATTTCTGGACTCTCAATTCCAGTCTATTGG 

TCTGTATGTCTGTCCTGTCACCAATACCACATTATTTTGATTGTTGTAGCTTTGTGGTATGTTTTGAAACTGGGAAGAGTAAGTTT 

TCCAGCTTTGTTCTTTCTTTTCCAGATTGTTTGGGGGGGACAGGAAAAAAGATTGTTTTGGCTATTTGGGGTCCCTTTCAAATATA 

tgtaaattttaggagcagtttttccatttgtgcaaaaaaaaatgctgctgggattttcatggggatttcactgattctgtaggttg 

ccttgggaagcattgcctccttaacaatattaagttatttaattcaggagctcagggtctttccatttatttaggtcttcttcctt 

aattttgtttgtttgtttgtttttgtttttgagacagggtctcactctgttgctcaggctggagtgcagtggcatgatcacggctc 

attgcagccttgaccttccaggttcaagcgatcctcctgcttcagcctcccaagtagcagggaccacaggcatgcgccaccatgcc 

ctcccagtgtttgtattttttgtagagatgggattttgctgtgtttcccagactggtctctaactcctgggctcaagcgatccacc 

tgccctggcctcccaaagtgttgggattacagggcatgagccactgtgcccagcttctgtaatttctttcagccatgttttgtagt 

TTTCAGGGTATGAGTTGTGTACCTCCATGGTTAATGTATTCCTAAGTACTATTTTTCTTrTTGATGCTATTGTCAATGGAATCATT 

TTTCTTTTCTTCTTTTrGTTTTGAGACAGTGTCTGGCTCTGTCACCTAGGCTGGAGTGCAGTGGCACCATCTCAGCTCACTGTACT 

GTAGAGATGGAGGTCTCCCTATGTTGCCCAGGCTGGTCTTGAACTTTTGGGCTCAAGCAATCCTCTCGCCTTGGCCTTCCAAAGTG 

ctggggttacaggcgtgagccactgtggccagcttgtaattgttttcttaattttttttcagattttccattgttaatatatagaa 

atttaactttttaatcaagaaatacattttttttttagttttgatcctcaactgtaaccctgcttaatttgtttgttagctttgag 

agggttttggtgaattgtgtagaattttctacatataaattgatgtcatctgtggatggaaactgcctcctttcttcctatttgaa 

tgtcttttatttctttttctttcctgattgctctggctaggacttccagtgctatgttgaacagaaatggtaaaagtaggcatcct 

tccctcgctcctgatcttagggtgaaaactttgagctgcctgcatatatggtgttggctgcaggtttttctttctttctttttatt 

tatttatttttaatttctatttcaataacttttgggatacaagtgtttttttgttacatggacaaattgttagtggtgaactgaga 

ttttagtgcacccctcacctaaataatgtacattgtaaccaatatgtagtgttttatccctggcttccctcccaacctccctcttc 

tgagtctccagtgtccatgatatcactctgtatgcctttgtgttctcatagcttagctcccacttataagtgagaacataggatat 

tggttttccactcctgagttacttcagttagaataatggcttccagatccatccaaattgctgcaaatgacattatgtaaatcctg 

ttaatgtctgagtagtattccatggtgtatatataccacattttctttattttattttattgagatagggtctcactctgtcatcc 

agcctggagtgcagcggtgcgatctcxsgctcactgcagcctccacctcctggtttcaagcgattctcctgcctcagcctcccgagt 

agctgggactacaggcaccagccaccaagccccactaatttttgttttttcagtacagacggggtttcaccactttggctgggctg 

gtcctgacctcctgacctcaggtgatccacccgcctcagcctccctaagtgctgggattacaggcgtgagccacggtgcctggcct 

tatacaccacgttttctttatccacttgtgagttgatgggcacttaggctggttccacatgtttgcaattgggaattgtgctgctg 

tgaacatatgtgtgcaagtgtcttcttcatataatgacttcttttcctttgggtagatacccagtagtgggattgctagattgaat 

gatagaactactttcagctctttaaggaatcaccatactgttttccacagtggttgaactaattgacattcctaccagcagtgtat 

aagcatcctcttttccccacatccataccaacatctattattttttgatttttcaataatggcatccttgcaagagtaaggtggta 

tctcgttgtggttttaatttgtgtttccctcatgattagtgatgttgagcatttttacctatgttttttggccatttgtacatctt 

attttgagaatgtccattcatgtcccttacccactttttaatgggattatttgttttttcttgctgatttgtttgagttccttgtc 

aattctggatattcgcctttgtcaaatgtatgctttgtgaatattttctcccactctgtgggttgtctgtttactctgatgattat 

TTCTTTCTGTGTGCAGAAGCTTTTTAATTCAATTAGGTCCCATTTATTTATTTTTGTTTTTGTTGCATTTGTTTTGGGGCTGTTAG 

tcatgaattatttgcctaggttgatgtctagaagagtttttccaatgttgtcttctagaatttttatagtttcaggtcttagattt 

aaggctttgatccatctggagttgatttttgtataaggtgagagatgagcatccagtttcattcacctacatgtggtttgccagtt 
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TCCCCAGCACCAATTATTAAGTAGGGTGACCTTTTTCCAATTTATGTTTTTGTTTTCTTTGTCAAAGATCAGTTGTCTGTACATTT 

ttggctttatttctgggttctctattctgttccattggtctatgtgcctactttcatacaagttccatgctgttttggtcactata 

GCCTTGTAGTATAATTTGAAGTTTGCTTCAAATTAGTATAGTAGTATAATTAGTAGTATAATTTGTTTTTGCTTAGGATTGCTrTG 
GCTATTTGGGATCTTTTTTGGTTACATATAATTTTTTTTTTTTTTTTTTTTTGATGGAGTCTCACTCTGTTGCCTAGGCTGGAGTA 
5 CAGTGGAGTGATCTCGGCTCACTGCAACCTCTGCCTCCCAGGTTCAAGCCATCTCCTGGATTCCCTGCCTCAGCCTCCCAAGTAAC 

TGGGATTACAGGCATGTGCCACAATACCTGGCTAATTTTTTTTGTTGTTGTTTTTGTTTTTTGTATTTTTAATAGAGACGGAGTTT 
TGCCATTTTAGTCAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCCACCCACCTTGGCCTCTCAAAGTGCTGGGATTACAGGCTT 
AAGCAACCACACCTGGCTAGTTCCGTATAAATTTTAGGATTGTTTTTCCTAATTCTGTGAAAAATGATGTTGGCATTTTGAGGGGA 
ATTGCCTTGAAGCTGTAGATTGCTTTGGGCAGTATTGTCATGTTCACAATATTGATTTTTACTGTCCATGAGCATGGGATGTGTTT 
2 0 CTGTTTGTTTGTGTAGTCTATGATTTTCTTCAGCGGGGTTGGCTGCAGGTTTTTCACAAATGCCCTTTATCCAGTTGCCCCAGGTG 

gcagtggctttatttaactttcaaggttttcaaagaccacccttcaattagccactgctctctcctgagacagttctgagttaggc 
aaaacgagttttttttttacccagacaggttaaaacagacaaacaattccttggggaaaaggtctgctccgctccctccagaacta 
tccacccacctggggaacgccggccttcactgtcccaggcaggtttgtaggcaccaccacatgaaaacactaccaggctctcctag 
caagtcaaggtcatcatttcctcaagttggcattcagtgggttgcggtgaccctttgactactttccagagagctaacaatgtcgg 
tactaaccgtttgtgtctaattttttggagggcccttggagcttccttttgggttccaggctgcgttctggggtagaggacacaga 
tcccaccactcgatggagcatcaaggtcaccttgggagacccacatgtagggcggaatgtgcatagtaccatccaccccagggtgg 
ctcagcacagtcctgccggcagaggcggggcccagggaaccacagctgtgctgagcatgtggtcagcaggccgaggagactttgga 
gaccatggtgccgaaggaaggctactcagacaaagcgagacaggtcacgctgggaaagtcctcccagggaccttgcagtcctgggg 
gtcctgttggcagaatgcccaaggccagagttcatctcacttctccacaaatctgcttccccgctgtctccctcattttataacgg 
2 0 acaaccccagttctctgttgcttaggtcaaaaaccctgggcccctggctgccaccttaccctcctccctgtcctccccgcaatagt 

atgaatgcttgtgcccaccccccccccaattcctacattgaaatcctcacccacaggtgacggtgttagaaggtggggcctttggg 
aggtggtcaggtcatgaggataaagcctcatgagtgggatcagtgccactgaggctgaggtgggaggattgcttgaggccaggagt 
tcaagaccagcctgggaaacatagcaagaccccatctctgcaaaaaataagttaacatatattagccaagcacagtgccttgtagt 
cctagctactcaggaagtgtcacttgagtccaggttgaggctacaatgagccatgatggcaccactgagctccagcttgggcaaca 
2 5 gaatgagaccctgtctctaaaaaaatataaaaataaaaataaataggccaggcgtggtggctcacgcctgaaatcccagcactttg 

ggaggcggaggcgggcagatcacttgaggtcaggagttcgagaccagcctggctaacatggtgaaaccctgcctctactaaaatac 
aaaaaaattagccaaggggggtggtgggcatctgtaatcccagctagtcgggaggctgaggcacgagaatcacttgaacctgggag 
gcggaggttttagtgagccgagatcgcttcactgtactccagcctgggcaacagagtgagactccatctcaaaaaaaaaaaaagga 
aaaatataaataaataaacaaataataaataaataaaaaggaacctctcagtccttccaccatgcatatgctgacccagcgagaaa 
30 aagaggtctgacccagtgagaaagagaggtctatgaaccaggatgtgtcctcgccgggcactgaacctgccagtgccttgcccttg 

gacttgtgctgtttatgagctgcctggctatggtgtttttttagagcagcccacacggactgagacactctctgtgtcttccagcc 
ccactggcctcttggctgcttctcaaacactgagcatgatgccccctccctcccacctttgcactttgcagtccctctgccaggaa 
caccctttctcctgtagtaattcccacaggccctctcaggagtgtcccccacgcttgctcctatcccccaaccctgcttcacagcc 
tctggtcagccccatgagctgatgattctgtggaaggacagcatggccttgctcagcccctgcagccaaatgcgaaggaagaccac 
35 aagtcctttggaggggaggtgcctggccctggggggcctggcatgtgcactgaccaggagagctcctgagtgtgcagctgacactg 

cctccagggctggtggggcctggctgaggccatccatgggcaggagccctccagcatccagtggccatggccacgccccagccctc 
atcacgggcctgtgttcttcaggcgtggggaaggcaccgtggggcagagagtggggacccgagggtcaggctcagagtccgggcac 

TGG TCACTGTGGGT CTGGG ATG AGG AGG ACGT CCCTGAAGG ACAAGTCAGGGTCCCTGT AGG AGAAGAAACTGGAGCTTGGGG AG C 
TTGGATGGTGGCCTTCCTGTGATCTTGAGTGAGAGGCAGCTCACTTCCTGGAGCATCAGCCTCCCATTTATAAAGTGGAAGAATAC 
4 0 TTACAGCTTGTCAGACCTCACAGAGCTGCTGGCTGGGGTAATACACCACGCAGCTCCCCTGGAGATAGCTGCCAGGGTGCACAGGA 

GTCAGGTCCCAGGGCCGTGCAGCTCATCGAGCGTGTCCAAGGGTGTGTGTGGCGTGTGATGCATTGTGTGTATGTGAGTGTGCACG 
TGTGTGGGAATGTGGTGTGATGTGTCATGTGTGCACATGCATGTGGTGTGTGGGGTGTGTGCCTGTGCATGTGTGTGCATGTGTAT 
GTGTCAGGTGTAGTGAATGTGTATGTGGTTTGGTGGATACATGTGCCTGTGCATGGGTGTATGTGGATGTGCCTGTGCCGTGTGCA 
TGTGGCTGTGGCATGCATGTGCATGCCTATGTGTGCATGTGATGCAGTTGCTGCCCGCTAGGGTTCCTGGGCTGTGCTGTAGCCAG 
4 5 TGGTGGCATGGAGGGAGGCATGGGCAACATATACACTGCAAAAGGCCAAGAGCACCAGACTGGGCCCTGTGCCATGTGCTTGCTGG 

CTC CAG AGC CAGGATGGGGTGCTT AGGGCTG CCACTCCCCCT CTG AG AAGG AAG C AGCG ATTTT AGG AAGAAAGCAGGAAG CCTGT 

CCTGCTTGGAGCCATACCAGGTGATGGAGGAAGGCTGTGCTGCATGGGGTCAGAGGGGAACATGCCATTCCCTAAAGCCCTGCTAC 
CCTCGGGAATCTTTAGGATATTTCATTGCCCTCCAGAATGTCAGGGTGTCTCTCACTTGTGGAAGCAGGGAGGACATCTCACTTGC 
CAAAGCGGGGAGGGCTCCTGCCCATGGACGGCATCAGCTCACTGACTCCCAACCTGGGCATCTGAGCCCAGCTGGAGGCCAGGAGG 
50 AAGCTAGCCTCATGAGTCACACCATTCAGGAACCCTTGGGTCTGTCCTCCAAGCTGAGCCTTGGGGAGCCTGTGCATCACTGTCTG 

gattggacgatgcccatggaaaggcacagatctgcacagatgggaatcccagccagcagattggctgggggcccagccagctgaat 

GCAAAGCCCCAAAGTCGGTGAATAGCACTGGGTCCTAAACCTGATGGCAACTCCAGCTGCTTCAAGGAAAGGCCTATGAACGAGTC 
CTGCTCTGGAGTCCCCAAATCTATGGTCTAGGAGCCTGGTCATATACCAGAACTTCCTTCCCTTTTATGGCTGAGTAATATTCCAT 
TGTATGGATAGACCATATTTTGTTTATCCATTCACTCACTGATAGGCATTTGGGTTTTTTCAATTTCTTGACTATTATAAATAATG 
55 CCTTTTGTGTGAATGTGTATTTTCAGTTCTCTCTGGCATATACCTAGGAGCAGAATTGGGTCACAGAGGAACTCCATGCTTAACTT 

TTTGAGGAACTGTCAAACTATTCCAGAGTGTCTGCACCATTTTACATTCCCATCAGCAGGATCTGAGGATTCTGATTTCTGCACAT 
CTTCATGAGCACTTGTGATTTTCTGCTTGTTGTTTTTGTTCTAGCCATCCTAGTGGGTGTGAAGCAATGTCTCACTGAGGTTTTCA 
TTTGCATTTCCCTGATATCTAAGGATGTTGAGCATCTTTTCATGTGCTCATTGGCCATTTGCCTCTCTTCCTTGGAGTAATGTTAT 
TCCATTCTTCCACCCACATTTTAATTGGGTTATTTGTCTTTTTGTCGTTGAGTTGTAAGAGTGCTTTATATAGTCTGCATACAAGT 
60 CCCTTATCCAATACATGACTTGCAAATATTTTCCCCCATTCTGTGGGTTGTCTTTTCACTTGCTTGATGGTGTCCTTTGATACATG 

CAAGATTTTAATTTTGACGAATTCCAAGTTATCAGTTTTTTATTTGGTTCCTTGGCTTTTGATGCCATATCTAAGAGACAATTGCC 

taacccaagctcacaaagatctactcttcattaggttttttttaaataagagttttagcgttttagtgcttacatctcggtcttta 

ATTTTCATCGACGATGTGAGGCAGGGATCCAATCACATTCTTTTGCATGTGGAAATCCAGTTATTCCAGCACAATCTGTTGCAGAC 

TGTTCTTTCCCCTTTGAATAGTCTTGGCAACTTTACTGCAAATCAGTTAGCCCTAGATGTATGAATTTATCTCTGTGCTCTTTATT 

6 5 ' CTATTCCATTGTTCCATATGTCTGTCTTTATGCCAGTGCCACACTGTTTTGATTATTGTAGTTTTGTAGTGTTT TGA AATTAGAAC 

ATGTGAGTCCTCCTGCTCGTCTTTCTTTTCAAGGTTATTTTGGCTATTTGGAGACAATTACAGTTCCATGTGAGTTTTAGGATTAG 

CTCATCAATTTCTGCAAAAAAAGCTTAGATTTTTAGAAATTGTGTTGAATGTGTAGATCGGTTTGGGAAATATTGTTCTACTAATA 

TTATGTCTTCTGGTCCATGAACATAGGATATCTTCCTATTTAGGTCTTTAATTTCTTTCATGACATTTTGTAGTTTTCAGCATACA 

AATCTTGCACTTATTTTGTTAAATGTATTCCTTAAGTATTTTATTATTTTTGATGCTGTTGTGAATGAAATTGTTTTATTAATCTC 

70 attttttaattatttgtcactagtgtatagaaacacaaatgaggccaggtgcagtggcttatgcctgtaatcccagcactttggga 

GG C CAAG ACAGGGAGATCATTTGAGGTCAGGGGTTCAAG AACACCCTGG CCAACATG ACAAAACCCTG TCT CT ACTAAAAATACAA 

AAATTAGCCAGG CATGGTGGCACATGCCTGTAGT CCCAG CTACTCAGGAAG CTG AGG AACAAGAATCACTT AAG C CCAGG AGGCGG 
AG GTTGCAATG AGCTG AGATCACAC C ACT ACACTCCAG CCTG GG CAACAG AGTG AG ACT CTG TCTCAAAAAAACACACACACATAC 
gcacacacacatacacacacaaatgatttttaatatagatcttgtactctgtaaccttgctggagttgttgatcagttctaatgta 

7 5 ttttttaatttgcagattcattagggctttctacgtataagatagttttatttcttccttccaatctggatgcagttttttcattt 
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ttcttccttaattgccctggccagagcctccagtgccatgatgaatagcagagttgagagtggacaaacagctttcagtctttcac 

cactggataggatgttagctgcaggtaggcccctcttgcttttaaacttagtagttctagatgtgagaaaaactttgttcacataa 

ataaatagataaaaatgggagcacttagttaccatgcatctctcaattctttgaatttttttagagttatatatgccaaaaatcac 

atggtggcctatcatcaaaatgtgaaaaaatcctatcagcccatgactcagttaggtcctccttaaagtttgtggaaaacagggaa 

ttaaaggtgcctgattttcacaagtcccagtcattatcaatggctcccactcttgctttctgggagaaactccctagggtatggca 

cactccaggaagatccaggagtctcctggaacaagagctgggacccttgggggtctcccatgggtctggtgtgtgacagcatccct 

atagcatatgccacacaggtatacatgtggcgcaaatgtacacagtcggtcccctgggaaagcacagagatgcactctgccacaca 

gcatatgcttagaaatgatgtattaagccagtgacctaaggacaatggtgcatgactcggggaatcccaggagggcttcccagggg 

aggtggcccctgggctgaatcttgaaggattttcttcctttaaaacacacacatatgcagtattttctaggcaccatttaagtgtt 

cgacacaccatggccagttgaatcctcatgcccatctgttgaggccagcagtgcggtgaccctgttttacaaatgaggaagcagaa 

tcactgtgacaaagcagagacatgaaccttggcagcctggctccaaagtccccaggcagaggggacagcccatgccaaggttgggg 

ctgacgtgggggtgagcagagccctcaggcaggcccagcagtgacagagcctagctggagcatacagtttaggaatcactggagga 

accccaagcccacagggagggcaggtgcagcccgggaggaagcagagaaggtaggactccagaggatacccggtccccatgtgtgc 

atccctccgggcagggcggggatggatctgagcggtcactgagaatttctcaatggggctcttggattaatgccgcaggctctcca 

ggggcaagtgggcctcacagatgcccaggtcctgccctaaggtgccagcgttgggttggggcggggagcccccatttccggttgtt 

ttcctgctgctatgccggcctctctgcaaagggctgagctcctgctgtgcttctagcctcccctcccatcccacttacctcccctg 

gaccctctccttctccgcttctctgatcctactacccccttctcctcccctttctgatagaggaacacagtctggaacccctccta 

cctcctcatggcttaaataggtttaagtaggaaaggggaagtcccggctcctccctcctgcctgccatggggactcagaaatgctt 

ggagtcctggtggcctgggaggaaggagcccgccgggtgcctcagagagaggcctgctcaggaggccattgtggaggccctggctg 

cgctctccataatcatatgattggattagggtcagggcaaccctaatcatgtcaaaggtcaccccaggctttgtggcagtggccac 

agggtgcctgaccacccctgccaagatggccttgttgaacacagttaaaaaccctcagtcagctgtgaagagaggggcccagcctc 

ttgtgtgtgtgtgcacatgtgagtgtacaccctagcgtgtgcattgtgaggggtgcatgtgtgtgcctatatgtgcacataagcca 

tatatgtgcatgcc tgtg tgtatgcatgtgcatgtgtgtgtgtgtgtgtgcatgagtgtgaacatatgaaggaagaagcttcatat 

cctcacacctcctgctttcatccccatctgccgtccacctggcctggggctggggactggggccaccagactgaggctgggagaaa 

ccatcagtccttggaacatggggctctgtcacagaagctgagcctggtccctgaagagccctctcttctggggtccaaaaggagca 

ggacattcaacctgcctggggtagaaagcatttgaggaattttaagtgcatggagactgggcacaccgtgcagcttctctgtcccc 

tgccgcaggacccaggcactgggagggctcacttccctgcagagctggagacacctcactcttgacccctggcaaggtaaagctgg 

caaggacacaggtacagagaaagggcagggacggctgcagtggatgcagcagcccagggcccagcagctggatctcaggcagcacg 

tggctctgcagagagcctggcctgctctaggccaggtggggcatgtgctccttagagaaggggacagaggccaggagcgggcgagg 

cctggagcctagggatgccacctgtgcccacatgctcggtgccctctaacatgggctgggcccaggagtccccccgggccctggca 

C CTGCCAGATAGGT CGGGGGGAGTGGAGTGG CATGG GG AGGT ATG C AAT CTCTTGTG CTTC CCAAGT AAGTGTGCTTCCCACAACT 
CCCAGTGGACACTTCCCAGAGCCCTGGGGTTTGCTTCTTCGTACCCAGTGTGGGTGGGGCCTGCAGCAGTGGCCCTCCCACTCAGC 
CTTCACACACCACCCCCTCTTCAAGCATTTCCAGTCCCCACCCCCTGCCCTATTCTGTGAACCCCAGGGTATCCCCACTCAAAGCA 
CACGGCCAGATTCCTGGTTGGTGCCCCAGGACCCCTCCAGCCCCAAAGGGTGGGGAGAGTAATGAAAGGGTCCTGCGCACCACATG 
TCAGTAAGCCTTGTTGGGTGCCCCACAAGTCCCCCTTCATCTCTCCAACGTCTTCCCCAGGCAGGAGACAGCCCAGCCTCCTCTCC 
TCCCCGCTGAGCCCCCAGGAGCCCCTCGGGGGTGGTCCGCCACCTCCCTGTGTGTCCCCTGCCTATGAGGGCCGGCACAGGGGTGG 
GGCCTGCCTGCTAGGACATGGGGACACACAGGGCAGCTCTTTAGGGAACCAGCGTCCCCAAAGCCAGGTTGCGACCCCTGACCCCC 
CCCATCGGAAAGTGTTGCCGTTTAAGATGCGTTGGGGTGGGGGGCTCCCCTGGCTCCAGCGGCCTCTCTGGTATATCATTAACTCT 
CCCCAGTGGGAGGGGAACCCCGGCCGACTCCCCGCCGCGTCCGGCTGGGAGCACAATATCCCAGCGACGGCGACAAGATTAAGCAC 
AAGGGGAGAGTGCAAATGCGCGGGCGGTTCACACGCCCTTCGCGGTGCTGAATTAAAGCGTCTGAATGGGGA7TTCCCCTCGCGCC 
GGACGGCCTGGCGCGCGGCGCATACTTCCAGGTTGCTATGACTGGCCTGCGCTCGCCTAATCACCGACTAGGGGGAAATTCATATA 

AAATATCG CCGG CCATTGTGGG CCTAACTCGG CGTG ACAG TGG CGCACAAAGC CGG ATTCAAG CGCCC C AGCGG GTCAG C ACGGCG 

CCCGGCCGCGCGGGCCGCCCGGCGGTGTCAGGGGCCGTGGCCGCGGTGGGGCGCGGGCCGCATTCCGCTCTCAGGTGGCTCCGGGG 
CCTTTTGTGCAGGCCATGATTACCAAATGCCACCGCGACACCCCCTCCCGGCCGCCTGGCTCCTCCTGGGGCCGCAGGAATGAGGG 
AAGGTGGGCAGCCCCCGAGGGGAGGCGCCCGGGCGTCGGCTCCGGCGGGCTCCGGCGGGGACCGGGGCGCGGGCTGAGTCCCCCTG 
TGTGCCCCACAGCAAAGGGTCTTCTCCTTCCCCTGTGTTCAGGCCTCAGTGGGGGAAAAGGGCCCACGCGTTGGCTGCTCTGGAAG 
CCTGTTGTGGCCTCCCGATGGGCACGAGAAGGACTTTGCTTGTCCTTTTTCAGGGGCGATGGTCCCCAGATGACATGACATTTGGG 
GCCACAGTGACCTGCAGGCCCCTGGCCAGTCTGGTCAGGTGGTCCTAGCTGGGATCCAAGGCACCCCCCTCACTCAGCCAGCCCCT 
TCCAG CAG CTGTGG CGTGAGCAGGCAGG AG ATGGGGG C AGCAC CAGGAGGGAGGGAC CCAATGCATTCGG GGTGGCC ACTG TCCCC 
ACAACTCTATGGGTCCCAGGTATGTGGTGGGGGTGTGGTAATCATACAGGGTGCAGCGTGCACGGGGGGCTGTGTTCGCTGTGACC 
CTCCATCCCCCAGGATGCCTGAAGGCCAGTCCCTGGAGTACAGGGAGACTGCTCCTCACTGGTGCATGGAAAGGGCTGGCAGATCA 
GGCAGGGGGAAGGCCTGTGGGGTGGGGCATTTGCCCTGCAGACCTGGGGAGAGAAGCTGGCTGCAGTAGGGTGCACTTGGGGGACA 
GAGGGCATTTTTTTGTCACAGTGGAGGTGAGAACTTCCCGGTGGAGATTCAGCAGAGTTTTTCTCCTGGGCAGTGGGCAATGTTGG 
GAGTCTGGGCCCCCAGCACCCGGCTGGACTGGCCACCATGGAGTCCTGCCCTCGGCCAGTGCATCCCTGCCAGAGCTGGGGGTGTC 
CAGCCAGACAGTCAGCATTGCCAGGGGAAAGAGACGAAGCCACAGGTTTCCAGGGGCTGGGGACAGCATTGGAGGGCCCCAGGAGG 
CATGGCCAGGTGAGCATGGGTCAACATCAAGAAGCAGACTGGGCAAAGGCGGCATCCCAAGCTCCTAGGAAAGGAGGTGTCAGCTG 
CCCCAGGATGGGGCCACAGAGGCAGAACCATAGCCCCCTTCCCAGACTAAGCAGCCCAGCCACCAGCTGCCAGCAGCCAGGGCCCT 
GAATCCCAGAGCCTGTGACCAAGGTACCCACCTCCAGGAAGAGGCCAGGCCAGAGACCCAATGACCACTGTCTACTCATGGGGGGA 
TGGCCATCAGCATATCAGAGACACCCTCCCAACCCCCTTCTCCTGGCAGGCTCCTGTTCAGGGTCTTGTCCAGGGTCCCATAGAGC 
CCTTACAAAGTCATGGCCAAGCTGTCCATAGCCTTCTTTCTGGTCACAGCCCAGAGGAGGGGTCAGCACGGAATGGAATCTGAGCT 
TGGGAGATCTCATCTCAGTTGATGCATCAGAATCACTGGAGACCCTTTAAGATATAGGTGCCCCCCACCCCAGTTGAACTTGGGTC 
CCCAGGGCGGCCCTGCAGTGATTCATTGGCCCCCCAGCCATGACCATTGTTGGAAGCCTCCAGTCCTAATTCCCTGATGGGCTTCC 
CAGAGGGGCCAGCCTGGGTGAAGCCCTTCAGACTGAGCACTCTGCCTCCCCGAGGAGCTGGATTTCATTGTCCTATGGTCGCATTT 
AACAACAATCCCCACCCCCTGACCCAGAACTTTCCCTCCTTCAAGTTGTTTGTCCCTCAGAAAAGCCACTCAGGAGTCCCCTCTGG 
ACCAACAGGCATGTCCCAGGAGCCCAGGAGTCCCAGGCTGTCCCTCTCCTCTCGCCCTGTATCAGCCCCCACAGCCTTTCCACAGA 
TAGGCATGTCCCCCTCAGCCATGCAGTGGGGGCCCAGCCAGGCAGGTGGGCTCCCTGCTCCCTTGAGGCTATGGCCATGGAAACGC 
CAGCCATGGGAACACCCATTGGAGCTGCAGGAGCCCATAATGATGAGTTCAGGGACCTCTCTTGGGACCCCTCTGTCTGGGCTCTG 
CACTCACTGCTGTGCAGCCTGGGGCCCATGGCTGACCCTCTCTGAGCCATCTTCCTGTTGGGGCCACTTCTCTCATTAGTTAATAC 
AAGGATCGGCTTGGACCTGCTTTTCCCACTGTCACCCCCTAACAGGGCAGCCTCCATGCTATGCTGCCTCAGCAGCTACCTTCTGA 
GCAAACACCTGTCCCTGCCGAAATGCTTCTTGGGTCACCTCCCCATGGTAAGGTCAGCTCTGAGAGGACAGAGGCTGCAGCCTTCT 
TTGCCACTTAAAAGACAGTCACTGCGTAATAAATAGTGGCAACTGAGCAACTTTAGTGAAATGTGAAAGACAAGGATTTTGGAATG 
ATTTGGGCAAATGTTGTTCAACGTTTAAGAATTTGGAAACATGGCCGGGCGCAGTGGCTCATGCCTGTAATCTCAGCAGTTTGGGA 

ggccgagatgggcggatcacgaggtcaggagatcgagaccatcctggctaacacggtgaaaccctttctctactaaaaatacaaaa 

aaaaattacctgggcatggtggtgggcacctgtagtcccagctactcgggaggctgaggcaggagaatggcgtgaacctgggacgt 

ggagcttgcagtgagccgagatcgcgccactgcactccagcctgggcgacagaacgagactctatctcaaaaaaaaaaaaaaaaga 
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atttggaaacatatccttcctgtttgatgttcaaaggtccttttctgaagttatgatggtagatattttatatatatatatatata 

tatataatatctactacatatctatatctatctatctatctatctatctatctatcatctatctatcatctatctatatcttttcc 

TGTCTCAACAAAATAAAAGCACTTGGCAGTCCTCTGTTAGTCCCCAGATGCTCTCTGATACTTGAAAAGCCCATTAAATCCAAACC 
TAGAAACGAAGGATTTGTTAAGATCCCTCTAGTCCAAAAGTTCTGAGATGCAAGAGACAAAGGAACCATCAAAGCTCATCTCATGA 
5 TTCCCTGCATCTGACAACTGCACTGCCCTCAGCTGTGATGGAGCCTTGCCTGGCAGCTCTTCTGCCTTTCCCTAAATGCCCACCTC 

ttaccacctagaactccctcaccttctccgactttatccatccatccatcatccattcatccatcatgcacgatccaccatccatc 
aattcatccatccatccatccaccatccaacatccatcaatctatccatctgtcaatctgccatccatcaatccatcatccatcta 
tccatcaattcatccatccatccatccatccatccatccatccaccatccatcaattcatcatcatccatctatccaccatccctc 
aatccatcatctatccacccacccatccatctacccattattcatcaccctcccatcccaggcctgcctcagagctcatgttgtca 
10 agccttgctatgtgtccttgtcctctctactgcctcccttgtgaactgtaagctcccaaaagcacatggtttagcacagtcccagg 

caaaaaacctaacacacacaccaacaaagcctcccaccagagatagggaaggcttcccctggttcattctccttaccaaggcaagg 
actctcttctcctgaaagtgggtcatccaacctctgttttattatcaccaggacaggaactccttcaactttcagaaagcctaggt 
tgttagaaattgtatcatattgagcagcagtccactttctggaggatttttttttcttttgatggagtctccctctgttgccaggc 
tggagtgcagtggtgtgacctcggctcactgcaacctccgcctcccgggttcaagcgattctcccacctcagcctcttgagtagct 
15 ggcactacaggtgcacgccaccatgccccgctgatttttgtatttttagtagagacggggtttcaccatgttggccaggatggtct 

caatctcttgacctcgtcatctgcccacctcagcctcccaaagtgctgggattacagctgtgagccaccgcgcccagcctctggag 
gattttttttactgtggttattgagagtgggcaccttgcttcttattcatctcatattcctcattcagcccagtgcctggctcatt 
agggactctcagatcctggatggatggatggatgatggatggatggtgggtggtggatagatggatgaatggatgatgggtggatg 
atggatgaatggtgatggatgaatggtgatggatggattagagatggacagatgatgggcaacagataggtgatgaatgtacagat 
20 gatgaaggggatgatggatggatgatggttgaatggtggatgggtgatgaattgatgatggatgcatgatgaatggataatgggtg 

aatggatggatgagtggtggtagatggtggatgatgggtaatggatggacaatggatggattgtggatggatggtggatgatggat 
gatagatgtatggataatgtatggatatggatgatgaatggatgaatggtggatgatggatgatagatggatgatggatagatgtg 
gatgatggatggatggataatggatgatggatggatgtggatgacagatgatgggtgatgggtggatggatagatgggtggtggat 
ggtggatgattgtacatgatggatagtagatatatggatgatggatggatggatggtgaatggatagatgaatttataagtggata 
25 catggtaggtggtggtagaggatgtatgataggtaatggatagatggatggatggatggatggatggatgatgcacgatagatgaa 

tggatagatggatagatgtggatgacggatggatgaatgaacgaaaggaaggaaagatagataattgatactttggatgaattcag 
taaataactgctaaatgagaccacaacaagtttctgggaaagatggttttcccaggtggaagatacttcccttacagaacaatttt 
gttatgcagtttcctttcttcttcctttctccaacaactgattgctgtgttagaataaaagtcttgggcctgaatggggcaggcct 
taggtggctcaaaaagttcagccaggctccttcccaggtgacttggccaaattggcagcatttgtgtctaagcaccctgcctccca 
3 0 GTAGCCTGTGTCCCATTCCAGTGGGAACTCCGACAGTCCACTCTAATGAAGGCATTTTCCTGCTGACTGGGATGATTTCCTGGCCT 

TCTGGGATGGCTGGCACTTCCCACGGGCAAGATGCCTCCGTTTCACCCCCATAGCTGACTCTGTTGTGTCAACAAAAGCAGAAACC 
CCTGACAAAGGTGTTTGTGGTAGAGAACTTGGTTTCCGTGGAGGCTGGCTGCCAGAACTCCAGAGCCTGGACGTAAGTCCTGGCCT 
CAGGGGAGCCCTGAGTCAGCTCCTCTGTAAACAGAGGTGACTCTGGGCAGTGGTTCATAGCCTGCATGCTTCAAACACCTGTGGAA 
ATCTGATCAAAGCAATGGATTCTCTCTCCAGAAAGATGCCCGTGCTCCCAGACATACCCCATCGTTTGTGCTATTTTGGGAGGGTA 
35 GTGAACCTGCTGCAGATTCCCTCTAGAACCTTGGGTGGAATCCAACCCATAGGCTCAAATCTCCTGCCGCTGTGCCTGCCACTTGG 

ACATTCTGGGGGGTCTTCCTTCTGCATGGTTTCAGGACATTTTTTAACTTTTTATTTATTTTATTTTATTATTTTTAGATTAGAGA 
TGAGGTCTCATTCTGCCTCCCAGGCTGGAGTACAATGGTGTGAACACGGCTCACTGCAGCCTTGAAGTCCTGGGCTCAAGCAATCC 
TCCTGCCTCAGCGTCCCAAGTAGCTAGGACTACAGATGCACACCACCATGCCCAGCTCATTTATGTTTGTTTGTTTTTTAAGAAAG 
GGGGTCTTGCTATGTTGCCCAGGTTTAACTTTTTATTTTGAAATAATTTCAGACTTTCATAAACATCGCAGGAGTGGCACTGAGAG 
40 TCCTGGGTCCCCTCGTCCAACCCAGTGGTGCATAACTATGCCAATTGTTCAAAACTAAATGTGTTCTATTCACCACACTCTGGACG 

TCACTCAGCTTTCCTTCGTTTTTCTATCAAGATCCCTTTTCTGTCCCAGAACCCCCTCCTGGGTCCCTTGTTACTTTTGGTGATGC 
CATGCCTCTGGCTTCTCCACTCTTCCCTGTCCCTCATGCCCCTGAGACCTCTGAGGAGCACAATTAGGCATTTTGCAGAACAGCCA 
TCAATTTGGGTTGGTCTGATGTCTCCCGACAATTAGATGCAGGCTGTGCATTTTGGGTGAGAATACCTCAAAGGCTATATTTGGCC 
TTCATGCATCATCCCTGGAGCCACAAGGTATTGTGTGTCCCATTTCAGGCAAGGTTAACTCAGTCCCCAGAATAAGGTGGTGTCTG 
45 CCAGGCTTCTCCTGTGCACAGTTAAGGTTTTTCCCATTGTGCTTGATAAACACTGTGAGCAGTTGCGGAACCGCTTAGAGACCTTG 

TGGCTTCAACTTTAATGCAGGCTCTCTTTGCCAGAACATAGGGTCTCACGCTTTTCTGGCCTGTGGTCTTGCAGCCTGCAGCTTCT 
ACTTCAGCCTCGGATGGGGGTGTCTGTCCTGGGATCTGAGCCTCTCTGCAGAGACTTCTTGTCTTCAGTCTTCACGAGTGAATTGA 
AGGCCTGCTCCAGGGTTTTCTCAGCCTGGCAGGGAGCTCCACCTCCACATGTGATGGAAGAGAAAATCAAGGTTCAGCCAGCTGGT 
GACCAAACTGAGCAAGAATGAGCTCTTTTCTGTCCAAGTGGAAGCCCTCAGCACCACCCGCCCTTGCCCTTGAGTGTGTCTGGCTA 
50 TTGGGGCTGTTTGCCTGAGTTTTGATAAGCAGGGATCTCGAGGCCCTTGTTATGGGCAGGGCATGAGTGAGGCACAGAGAGCCCTA 

GCCTCAGGCTCTGGTTCTCCTCTTACCAGAAGCTCAGGAGCAAGAGGGAGGGGCTGGCCTTGGAGACAGACTCTTGTAGTAGCCAG 
GCCGTGAGGTGGGAAGGCAGACTCAGCTGGGGTGGGGTATTCAGGGTGTGGGATGCCCAGGCCATTTGGGAGTGAGAAGGTCCGGC 
CAGGAGGGCAGGTGGAGCTGTGTGCCATGCGTGAGCTCCAGGAGCACCCAGGACACTCCTCAACTCTACCTCTCAAGCTGCCCTAG 
AAGGG AAG CAGGGC AGATGGC AGGGGAAGGGG CG CTGACTAGGG AGGGG ACG ACCTGAGT CCTTT AAAG ACAAGAACAGGCG C TCA 

55 GGCCTGGAGGCTTAGAGAGGAAGTGCTCTGCATCCAGCCACACGTGTATTCACTCAGAGGCAGTGGGTTCAGCAAAGGCCCCTCCA 

GGCCTGTCTGTGAACTGATCAGTTGTGTTAGGGAAGTAACATGGGGTCAGGGGTGGGGGCTTTAAGTTTCTTGGAGAGGTGCGGAG 
GAGGTGGCTGCCTAGCTGCTCCCTGGGAAAGGAAACAGCGGAGGTTGCATGATGGGCCTGGGTGCCTTAGAGGGGCAAGGGTGGGT 
CTGCTCTGGGTAGGCTCAGACCCTGCTCATTCCTTGACTCAGCCCACGGCTCCTGCCTTTCATTCTGGCCCCAGGAAATATCTATG 
GG CTGGGCCTTGTGCTCCAGATTG CAAATAAAAGGTG AG CCAAACAGTC CCTG CCC CT AGG CAG CCG CGGCT AGGG AGGGAGTCAG 
60 XGGGCAAATCTTCCTGGTTGGGGAGGGGCAGCCAGGTGTAGAGGACACCCGATCCCTGGCCGCTCCCCTCAGAGCAGGCAGGGGCA 

CAGCAGGTCCAGCCTGAGCCAAGGAAGGAACCGGAAAGAGCCCGAGGGGAGGACAAAGGGCTGAGTGCGGCCTGAGGCCAGGGAGT 
GGCATTGAGGTCAGGAGAGGAGATAGATCCAGAGGGGGCCTGGCATGGCCAAACTGGCATTGGGCGAAGACCTCAGCCTGCAGATA 
GTGTGTTGCGAGGGAGAGGTGTGCATGTGTGTGCATGCATGTGTTTGCATGTGTGTGGTGCACATGTGGAGGGGTGTGTGTGTGTG 
TGCATCTGTGTGCATGCATGTGTTTGTGTGTGGTGGGTTGTGAATGTATATGTGCATCCGTGGGAGGTGTGCATGTGTGTGGTGTG 
65 TATGGTGTGCATGCATGCATATGTATGTGTGTGCATGTGTCTGTGTGTGCATTGCACGAGGCGTGCATGTGGGGGTTGTGTGTGCA 

TGTATGTGTATGGTATTCATGTATGTGTATGTGTTGTGTGGTGTGTGTGTGTATTTGTGTGTGTGCATGTGCATGGGGTGGGGTGT 
GTATATGTGGGGTATGTGCATGCATGTGTGTGCATGTGTATGGTATGTGTGGTATGCCTGCATGGTGTGCATGTGTGGGGGGGATG 
TGCATGTATGTGAGTGCATGTGTATGCTGTGCTTGCATGCATGTGTATATGTGTTCATGTATGTAGTGGGGTGTGCATGTGTGCTT 
GTGTGTGGTGGGGTGTGCATGTGTGTGCATGCGTGTGATGTGTGCATGTGTGTGGTGTGCATGCCTATATGTGTGTGTTTGCATGT 
70 GTGTGTGCATGTGCATCAGGTGGGGTGTGCATGTGTGTGTGGTATGCATGTGTCTGTGTGCGCACGCATGTGCGCATGTGGCTGTG 

CATGCATGTGGTGGAAGGAGGAAGCTGGAGGCTGGGGCCTCCTAGGGGCCTCTTCATGGCGAGGTGGGAGATGGACCCACAGATAA 
GAACCAGGAGGGGCAAATTGGCTGAGAGGCCCCAGGGCCACCTGGGAAGGCCACAGCAGCCTGGGCGGCTGGGGCTGTTTCAGGAC 
TGGACAGTCTCCAGCCAGCAAGCAGAGCCCTTCCTGAGCTGGTGGTGGGAAGTGGATACAGAAGAflATGGACAGTTTTCTTCTGGG 
CTTGTGGCTGGATGCAGTGGGTGTCCAGGCCTGACTTGGACAGGGCCCTAGGGAGGGACGGGGCTGCTGGGACCCGCCATCAGGGG 
7 5 GCTGTTGGCCAATCCACAGAAAAGTCAACCAAAGCAGGCCCGAGGGGCTCAGGGGGCTTTGTCAACAGCCAGGGGGATGCCAGTGC 
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AAAGCCATAGCCTCAAATACCTTCCACTTTGTATGTTCTTGTTATGGGAGCAACGTGCGTTCTTCTGTGCTGGCTGTGTGTGGATG 

TGTGTTGGGCCGTGTGGGAGCGTCTGAGTGTGTGCACACTCACTCGTGCCTTTCTGTCCCAGCTGGCCTGGGCTCAAGGGCATCAC 

gagccccaggggctgctgtctcggtcctctcctaggcagcctgcaaccacatgcctgtgtccctgagttaggccattcttgcattg 

CTATAAAGAAACACTTGAGGCTGGTAATTTATAAGAAAAGATGTTTAATTGGCTCAGGGTTCTGCAGGCTGCACAGGAAGTGTGGC 

TCTTGCTTCTGCTTCTAGGGAGGCTAGGAAGCTTCCAATCATGGCGGAAGGCAAAGGGGGAGCAGGCATGTCATGTGGCGAGAGCA 

ggagcgggataaagagtgggggaagaggtgccacacacttttaaacaaccagatcttgcaagaactcactcataatctcgaggaca 

gcaccaagccatgggacccaccccccatgacccagtcacctctaccaggccccaccccagccctggagatcacagttcaacatgag 

ATCTAGGCAGGGTTAAATATCCAGACTACATCAGCCCCATCCACCCGAGGATGAAAGCTCCCTGGATGTCCAGGTGGCAGAGGAGG 

TCACAGCCCCCTATGATGACTCTGTTGTGACCCTAAGGGGTCCATTGCAGGCCTCTGCCAAGGAGGAGCAGGGGACACTGTGGGAC 

GTAGCCCTGTATCCCCGCCTTGTCCCATGGGAGGACCCTGGCTCCAGGAGAACCTCAGGCCTCCTTCTATCCCCATAGAGAGGGCC 

CATCGGAGCTCCCTTCTCCCTCCTGCTCTCCCAGGGCCTCGAGGGGAGAGAGAAGGTCAGAGCCAAGGAAAGGTGGAGGCTCAGGA 

CTCTCCCACAACAGAAGCAGAGACATGGAGGAACCTGCCCCAGGGCACACCTAGCCCCCAGAGGCCAAGCCGAGGCTCAGGGGCTC 

CAAAGCCCAGGTGTCTTCTTGCTAGGTCTGTAAGATCCCTGCCCAGCAGCAGGTCAGGCTCTTTCCTGGTTGGCTCCCTGCTAGTT 

CCCC AGCT CAGACTGCAATGCTTGGCAAACAGCAGGCACTCTGTTCCTCACCTGTGTCAGAGTGTGGGTCCAAAGTGAGTGCCTGT 

CTCTTTTTATTTTGTTTTTTTGAGACAGGTTCTCACTCTGTTGCCCAGGCTGGAGTGCAGTGGTGTAATCATACCTCACTGCAGCC 

TTGAACTCCTGAACTCAAGTGATCTTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTATAGGCCCCCAGCCCTGAGTGTCTTTTATC 

AATGGAAGCAGGGCCTGGCCAGGCCCACCCCCTCTCCTCATGCCCTTGCAGAAGTGTCTGCATACACCCACCCCCAAGACACAGCT 

CATTCTTTCAACCTGTCTGGGGAAGCCTGGCTGGGGTCCTGGCCTCTGCAAAGCCCACACCACCGCTCATTCCCATCCCTCTGATC 

CTAGCCTCCAGAGCTTTCTCCTAAATTCCAGCCCTCCCCTACCACCCTTCTGCACAAGCAATGCCACTTCCCCAACTTGGCCTCTA 

TTTCCCCATTTGGGGAAGAAGGAAGCTGTGTACAAGGACCCAGGCAGCTCCAATGTCAGCAGCGGCAGACACCCTGCAGCCTTCCA 

AGCTGGAGGCAGGGGCATTTGGGGCACTGGGGCTGGCCCTGGGGAGGCGGGCACTGGAAGTCACTGGTGTTGAGAAGATTCCAGAA 

GAGGCAGCTGTACCGCTGAGCCATGCAAGTGTCGGTGCTTGGGGTGGAGGAAGGCAATGGCAAGTGGCACAGCAGAGGTGGGCGGT 

GTGTGGGGTGGAGCCACACTCTGGGGTCTGCACCCCAGGCTATCTGGGCAGCAGAAGGAATTAGCTCTTGTCTGGTTTTACCTGCC 

TTCGTTCAGTTGTATGATTATTTTGAGATCCTTTGTGCTATTTTTCTTGTTATTCCTAAATTAAATGCTGTTACAGACTTGCCACT 

GCTTTTrAACCATCCCTGTTAATGGACATTGGGGTACTTCCAGTTTGTGGCTTGTGTGAACATTTGCTTACAAGTCTTTGCACAGA 

CACGGGTTTCCTCTGGGGCAAACCTAACGGCTGGTGGACGTTTACCCTTGAAGACACTGCCAAAGTGCCTCCCAAGGGGACTGCAC 

ctttcccctccatccagctgtgaacaagggtcagggtctgatttctccacatccttgccaacacttgctactctttgactctttga 

TTGCAGCCATCCCCGTAGGTGTGAGGCGGCCCCTTATTGGGTTTTTTGATTTGCACATCCCCAGGATGGGTGATGTCGACCATCTT 

TCCAGGTGCATGCTGGCCTTCCTTGTGCCTTTTTTTTAAAGACAGGGTCTTGCTCTATCACCCATGCTGGACTGTGACTATAGCTC 

ACTGCAGCCTCAAACTCCTGGGCTCTAGCAATCCTCCCACCTCCGCTTCCTGAATAGCTGGGACTACATGCACACACCACTGCACC 

TTGCTAATTTTAACATTTTTTTGTAGAGATGGGGTCTTGCTACATTGCCAAGGCTGGTCTCAAACTCCTGGGCTCAAGCAATCCTC 

CCACCTCTGCCTCCCAAAGGGCTGGGATTACAGATGTAAGCCACCTTGCCAGCTGTATGTTTTTTAAGACAGGGCTGGAGTGCAGT 

ggtgctatcctggctcactgcagcctccacttcctgggctcaagtgatcctcccgcctcagcctcccaagtagttggggccacatc 

cagttaatatttttagtttttgtagagatggggtcttgctatgttgaaaaggctgtcctggtctcaagcagtcctcctactgtgcc 

tctcaaagtgctgggattacaggcatgagccactgtacttagccaaagttgcttgttaaaaagagcctggtaccaacctcccctct 

CTCACTTCTGTCACCATGTAATTTCTTGCACACACTGGTTCCCCTTTACGCCCCCTTTCCCTTCTGCCACAAGTGGAAACAGCCTG 

AGGCCCTTGCCAGAGGCAGTTGCTGGAGCCATGCTTCTGTGTAGCCTGTAGATCCGTGAACCAAGTAAGCCTCTTTGCCTTATACA 

CCACCCAACCTCACGAGTTCCTTTATAACAATGCAAATGGGCTAAGACCCCTGACCTGCCCAAGGCGGTCCTTTGAGCTGAGCCCT 

GTTAACCCTGCATCTCTCCTCTCTCTACAGCTACCAGGGAGTCGGCCTTTGTCCACGCCATTGCCTCAGCCGGTGTGGCCTTTGCA 

GTGACACGCTCATGTGCAGAAGGCACGGCCGCCATCTGTGGCTGCAGCAGCCGCCACCAGGGCTCACCAGGCAAGGGCTGGAAGTG 

GGGTGGCTGTAGCGAGGACATCGAGTTTGGTGGGATGGTGTCTCGGGAGTTCGCCGACGCCCGGGAGAACCGGCCAGATGCCCGCT 

CAGCCATGAACCGCCACAACAACGAGGCTGGGCGCCAGGTAGGTTCGCCGCCCGCAAGGGTGCTTGGGAAAAAGGAGCCTCCTCAG 

CAGGGTGTGTGCCCTGGTTCCTTGGGGCATATGGCCCGGTGAGGCAGGATGGTGGCCAGGCTGAGGGTCTTCTCGACCCCTGCCTG 

GGGTGTGCGAAGCTTAGCACCATCCAGCTACACCACAGCATCCAGTGCGCTCCTGGGGATGGCGAGCCCACCTGTGGACTGGGGTA 

GCCAAGAAGGAGTGATGAGGCAAAGGCCTGGTCAACAGGAGCCCCGGCAGAGCCCAGGGAGGGAGACAGCCAGGCAGCCACAGAGA 

CGGGGAGGAATTCTGCAATGAGGAAATGCAGGCACACAAGGTGACCCGATGTCAAGGACAGCTGGCAGTAATTTAGGGGGAGGGAG 

GCTGGGAGAGCCTCCCAGGCAGCCTGGAGGTGAAAGACAACAAGCGACTTGGTGGGCAGAGCACAGAGTGTAATGGAACAAAGAGC 

ATCTTGATCTGCAGAGGCCAACCCAAACCAAGCCGTGTAAAGCTTCGTGAGCCTGTGTCTTATTCTGTCTGTGCTGCTACAACAAA 

ATACCTTAGACTGGATAATTTATAAACAATGGGAGTTTAGTACTCACAGTTCTGGAGACTGGGAAGTCCAAGGTCATGGTACTAGC 

agataccttgtccggtgagggcctgctcctcatggatgatgccttctgtgtcctcacccagggtgtggatcgctctggggttactt 

TTATAAGGGCATTGTmAGGCCATTCTTGCATTGCTACCCGAGACTGGGTAATTTATGAAGAAAAGAGGTTTAATTGGCTCATGG 

ATCTGCAGGCTGCACAAGCTTGGTAACAGCATCTGCTCAGCTTCTTGGGAGGCCTCAGGGAGATTTTACACArGGCAGAAGTGGAG 

TGGTAGCAGGCACGTCACATGGGCCAGAGCAGGAGCAAGGAAGACAGAGTGGGGGAGAGGTCGCCACGCACAGATCTTGTGTGAAC 

TCACTCATTATCATGAGGACAGCACAAGCCATTCATGAGGGATCTGCCCCCATAACCCAAACACCTCCTACCAGGTCCCACGCCCA 

ACACTGGGGATTACACTTCAACATGAAATTTGGAGGGAACACAGATCCAAACCGTATCAGGCACGAATCCCATTCACGATGCTCCA 

CCCTCATGACTTGACTTGATCACCTTCTAAAGGCCCTACCTCTTAATGCTGTCACCTTGAGGGTAAAGATTTCTTTCTGGGGGGGT 

GGGGACACAGGGTCTTGCTGGATACAGTGGCACCATCTCAGCTCACTGCAGCCTCCACGTCCCGGGTTCAAGCGATTCTCCTGCCT 

CAGCCTTCTGAGTAGCTGGGACTATAGGCGCATGCCACCACACCTGGCTAATTTTTGTATTT'rrAGTGGAGATAGGGTrTCACCAT 

GTTGGCCAGGCTGGTCTTGAGCTTTTGGCCTCAAGTGATCCACCCACCTCGGCCTCCCAAAGTGCTGTGATTACAGGTGTGAGCCA 

CCATGCCCAGCCGAGGGTAAAGATTTTAACCCATGAATTTTTGAGGAACACAAACATTCAGACCACAGCAGCTTGCTAGAAAGGAT 

GTGGTCAGAAGATCAGTGGATGGCCAAGGGAGGAAAGATGGCTGATGGGCAGTGACGGGCGTAAGGACCAAGTGGCGTCCACGGGA 

TTTAACAACATGAAGATGGCAGCTGACCTTGGCTGTAGAATCAGGGGACCACAGAGGGGTGACGAGTGAACAGGGGATATTCACCT 

TTTAACAGTGAGGAACTAGATAACTCAGACTAATCTTCCTGCAGAAGACAACTTCAGATGCAGGATGAACTATAAAAAGCACCCTG 

TTAAAAGTGTGGAGTCCCCATAATTACCCAATTCATGATAGATGAGGCAGTGCAGTGCCATGGGAGAAATGGGCTTTTCAATAAAT 

GGTGCTCAGTCAACCGGGTGGTGCTATGGTCTGAATGTGTCTCCCAAAATTCGTATGTTGTAAGCTTGATCTCCAGTGCAACAGTC 

TGGAGAGGTGGGACCTAATAAGAGGTGTTTAGGTGATGAGGGCCTTGCCCTCATAAAGGGACCAATGCTGCTGTAAAAGGGCTTGC 

AGAAGAGGGTCTCTCTCTCTCTCTCTTTCTATTACTTTCCTGCCATATGAGGACATGATGTTCCTCCCTTCTGGAGGACATGGCAT 

TCATTCAGGGTGCCCTCTTGGAAGCAGATAAACCAAGCCCTAACCTGTCAGCACCTTGATCTTAGATTTCCCAGCCTCCCAAACCA 

TGAAAGAATACATTTATGAATTACTCAGTCTCAGGTGTTACGTTGTAGCAATACAGCATTGACTAAGACAGATAGCAACATGGAAA 

AAAAATAACCCTGGCTTGCTACCTCACACCATCTGTAAAAATCAATTACAAATCCCAGTGGGACAGGTAAAACAATAAAACTTTTA 

CAAGAAAATATAGAATATCTTTGTGACCTTAGAGTAGGCAAAGGTGTCTTAAACAGTCCAAAAAAGCACTCACATTGAAAGAGAAG 

tggaataacatagactatattcaaattaagaactttcatccataaaaagacaccactatgggactgaaaaggcaacccatagagga 

CACATTCACATACATACATCCACACTCACATATGCAGCAAATGTAGAGAAGCTACAGTAGGAAAAGAACTCTGCAGACTAAGAAAA 

AAAAGATAGACAAACCAATGGGAAAATTGGCCAAAAAATTAAAAGCCATGTTATGAAAGAAAATATAGAAATTCCACTACCTATAC 

AAAAGGTGCTCAATGTTATGAGTCATCAAGAAAATGCTGTGAGAACCTATGTCCTGGAAAGAGAGAGGAGGATGGGGGTGTCTGAG 
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ACACTGGTGTTCTGGGGCAGGTAATTTGTAAAATTTTGTATATTTTGCACTTATGACACATATATATTTTTGTATGTCTATTATAC 
TTCCATAAAATGATTTTTAAGTGTCAAATAACTGACCATCTAGTGAGGAATTAGCAGCCCCTGATCCAAGAGAAGATCCCAAGTCT 
GGTACCTGGGGTAGCTTTTGTCTAGGGGCCATTTGCTGACCTGGAAGAGACTACAGAGGTTGCACTGCATTTCCAGCAGACTCACA 
GAGCTAAGGGGCCCACCAAGGGTGCCATCTCTGGTAAATCCTTCCTCAGTGTAGGCTGTGACCCTGAAGAGCAAAGCCAAGCCAGA 
5 AGTAGTCTTGTCCTGTTCACATGGGCAGACTAGAAATCTCTCAAAACCTGAACTTGGATTAAGGTAATCCCAAATTGCTGGTACTC 

CCATACACCTGGAAAAAGCAGACAAAATCCTCTTTGGAGAAGGATGATATCCCTCCTCTAAGCCTATAAATGTTTCTATAATAATT 
TTTTAGAAAACACAATGTTGGCTGGGCGTGGTGGCTCACACCTATAATCCCAGCACTTTGGGAGGCCGAGGTGGGCGGATCGTGAG 
GTCAGGAGATTGAAACCATCCTGGCTAACATGGTGAAACCCGGTCTCTACTAAAAAATAACAAAAAAAATTAGCCAGGCGTGGTGG 
CAGGTGCCTGTAGTCCCAGCTACTTGGGAGGCCGAGGCAGGAGAATGGCGTGAACCCAGGAGGCGGAGCTTGCAGTGAGCCAAGAT 
10 CGCACCACTGCACTCCAGCCTGGGCGACAGAGTGAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAGAAAACACAATGTCCAGCACA 

CAATCAAAGATAATCTATCACATGATCTGATGACACAGTGAGTTAAACCAGAAAAAAAAAAAAAAACACAAGTACACAGGGAATTC 
AGACAATGGAATTATTAGACACAGACTTTGAGGGGAAAAATGCTTACTTAGGTTCACAAAGCTAAAACACAAGTGTGAACATTGCA 
TCAGGAAACTAGAAACTATAAAAATTATATAATAGGCTGGGCACGGTGGCTCGCACCTGTGATCCCAGCACTTTGGGAGGCCGAGG 
CGAGTTCGAGACTAGCCTGACCAACATGGAGAATTCCCGTCTCTACTAAAAATACAAAATTAGCCGGGCGTGGTAGTGCACGCCTG 
15 TAATCCCAGCTACTTGGGAGGCTGAGCCAGGAGAATCACTTGAATCCAGGAGGCGGAGGTTGTGGTGAGCTGAGAGTGCACCATTA 

CACTCCAGCCTGGGCAGTTTTTTTTTTGGAAACTGGG AGTTTTTTTTGG AAACT CCGTCC C AAAAAAAAAAAAAAAAAAAAAATAT 
ATATATATATATATATATATATATATATATATATATACACACACACAATAGATTTGGAAAATAATTACACAGAAATTGCAGAACTG 
AAGAACAAATAAGGACTTCCAGTTAAAGATGAGAAGCTGAACACTTCCGTCTGCACTCTCCTGGAACCCACTAAAATAACAATAAA 
TTAATTTTAAAATAAATAGATATGTAGAGATAAATATAAATAAAATATAAATAGATACAGGTAGGGACAGGTAATAGTAGATATAG 
2 0 ATGATAGATATAAATGGATATAAATAGTGCATAGAGATTATACATAGATATAGATGCTAATACAGATAGGATGGATGGATAAATAG 

ATTAGATAGATGGATGAATAGATAGAGATGGATACTCATGAGAATACAGAAAATAAAGAGGAAACAATGGTAACAAAACTTTGAAA 
GCTAAAAGCAGATAGATGAATACTCAAGCAGACTCAAGAAAACTGAGTCTTAAGCCAGTAGAGAAGAAATTTGAGAACCAGTCTAG 
GAATTCCTAGTGTCTGATATCTTGAGAAGTTGAGATAAATATGGGGCTGAAAACAGGAAGATTGGTTGAAAGATGACTTTCAGGGT 
ACTTTATAGCCCACTCACTCCACTACCCAACTCTTTGTAGCCAGGCAGCAGCCTCTCCTTTCCCTGTTGCTGAAGCCTGGAGGTTT 
25 GTTTTCTGCAAAGCACAGGTCTCTGATCTGAGGGACGCCAAGCACATCTCAGAGTGAACCTTCCAAAGTGAAAATTTTCTCTCTAC 

ATATGGAAGTTCATGCCTTTCTCTCTCCTCCTGATTTCCTAATGCTAGCTGTGAACCCTAGTTATCCTCCAGGCAAGAGGATGGAA 
GATTCTGCTCTGGGGACTCTGACCAACTCAAAAGAGGAGACTTCAAGACAGTTACCTGTGGAAGGTCCCAATAAAGTGATGCAGCT 
AGATCACTCTATAGAGAGGACCAAAGTTGACAAGTCTCTCCCATGTACAGGAACTTCCAATAAGATTTTTAGTGTCCCATTnTAA 
ATACGAGCAGACAGCCAAGGATCATCAGACCTCTCJAGGAAGGACTCTAACAACAATAATGGCAAAGTCCAAAACAAACAAACTCAA 
30 ACAAAATTTATGGGAAAGAGACATTGTAAAGAGAGATGAAACTTCGAAAGATGATCATTAATATCCCCAAAAGATAAAACACTATA 

TCCATGAAATTGGAACAGGATGGTAATTTTAAACATTCAGGTTACAAAAGAGCTCTTAGAAATTAAAAATATGATAACAGAAGCAA 
AATCCTCAAATTGAAAGATAGTTGAGATACCCTCCCACAAGACAGAAAGAAAAAAAAGACAAAGAGATTAAAAATAAGAGCAAGGA 
G AAGATTTGG AGGATCTGTC C AAGAAAG ACAATG ACAAACAAAAAGAG GAG G CAGTCAGCAAAG AAACAAGGCAGG AAGCTTCCTC 

AGAACTGTGGAGCACAGGTTGCAGACCAAACAGGCCACTAAGTGACGAGAACAACAGAAGAAAAAGATCTACTTCAAGACACACTG 
35 CTGTGAAGCTCAGAGCCTACTGCACAGAACAGCCCTCCAAGCTGCCAAGGAGAATGTTTGGGCTTCAGGATCAGGAATCAAAATAG 

TACCAGACTTTTCGGGAGCAATAATGAAAGCTAGAAGAAAACAGTAATAATACTTTTTGAACTCCAAGATGTAAAAATGATTTTAA 
GCCAAGAATTCACTTCCCAGCAAAACTATCAATTAAATGAGATAGTAGAAAAGATTGTTTTTAGACATGGACATTTCAAAAAATTT 
ACAAGGCCTTTTCTGGGAAAAAAAAATCTGCAAGAAAATGAAATTGATAGAATAGCTGATGTGTTTGGACATCTTGAAGAGAATAT 

GTAG ATAAGTAAGG GAG AATTTG AGG CTG AATCAG TTAC AGGT ACATTG AT AACACCAACT ACAAAAAGT CATT TAGG AAAAGAAA 

4 0 AGTCATCATAATATATGACACTTAAAGTAGTCCCAATACCACCAGCAGTGAATATTGATGTGAAATTAAGCTAGTTTTTAGGGCAG 

GAGGGGTTGGTGCTTGGGAAGTGTGCATCAGTGTGGTGGAGTAAGGAGAGAAAACTAACTGCCACCCACCATGGCTAGAGGCCAAT 
AAATAATGCCTAATGCTGAAAAATCAAGAGGTGTCAAGACAAGTGTGTTAACAGAGTTGTAGACATTGCAAGGGGCTGCATGTAGG 
ACCAGAATTCCTGTTTATCTAAACAGGTCTTGGAAACTGTTGGACTCTTCCAAGTAAGCACCTATATAACTTTGATCCAATATAAA 
ACTAAAACAAAAGAGGAAATAAAATGGATATTAGATAAACTAGACTGGGCAGGGCGAGGGATATGTTACTCTACAGATGCCCATAG 
4 5 GAAACAGTCAATATCAGAGGGAGGAGTTCAAGAAAGAGCCAGAAGGGGACGAGGAGGAGGCAGGATTGGGACCCAGAGCCCAGTTG 

AAGCCTT AG ATT AGAACTGTC CAAT AGAAATAG AATGGGAGC CACAAATGG CT CATAG ATT ATT AT AATTTGT C CCACAAATGACA 

CAAAGATCATTATAAATTTTCTAGTAGCCACATTTAAAGAGTAAACAGGTAAAACAAGTTTTTTTGGTTTTGATTTGGTTTGGTTT 
GGTTTGAGACAGACTCTCGCCCTGTAGCCCAGGCTGGATGGAGTGCAGTGGCGCAATCTCCGCTCACTGCTGCCTCCCCCTCCTGG 
CTCAAGCAATTCTGCCTCTGCCTCCCAAGTAGCTGGGATCACAGGTTCCCGCCACCACGCCTAATTTTTGTATTTTTAATAGACAC 
50 GTGGCTTTGCCTCAAGTGAGCCACCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCATGCCCGGCCAGAAACA 

AATTTTAATACCAAATTTGATTTAACTCAGGATAGCCAACATGCTATCATTTCAATAATGTAGTCAGTATTAAAATTATGAATGAG 
CTGTTTCTCATCCTTTTCTTACACTAAGTCTTGGGAATCCAGCATGCAGTTGGCACGTATAGCATTTCTGAATTCACACTGCCATG 
CCTCATGGGCTCCTGTCTGTCCAGTGGCTGCCACAGTGCAGTGCCACCTAGACTGTTCTGATGTTCACATGCCCCTTCACGCTCAC 
CCCTACCCCTTCCCCAAAGAAAGAAGGGAAAAGAAGCTGAGTTCTACACTGCCCATAGGGGAAACCGTTCGCTCCTCAGCGAGGTC 
55 CTGCCCGGTCCCCCAACAGCCTTATGTCCCAACATTGCCTTCCTCTTCCTCTGCAGTCCCCATACAGTGACCAGCTTCCTGGGCCA 

CTCTCTTTACTCATGCTCAGGACTCGTGCCTTTCCACCCAGCCGTATACACCTCTGGGCAGCGTGCCTGAGTCCTCAGGGTCAGAA 
GGAACGCCTATCCCCCTGCATCCCTGCACTCTGACTGCTGTGGCTCTTCGTGTATGGCATCCCACGCTGCAGCTCTGTCCTTCATT 
CGCTCCACCCTAGACAGTGTAGAAGTACTCAGCTAGGAGACGGGAAGAGGGGAGCCCCCCAAGCCCTGACCTGGGAAGGCTTGGGT 
CTGGCAAGGGAGCAGGCACCAGTATCTGCACCATAGGAAGGGGGTGGCCCTGGGGCCCTGCCTGGGAGTCTGCCCCCTCTGCCCGG 
60 GGGCTTTATGGAGCAGGTAGGCTGCAGGCGACATGTAATGCTGTTTCCTCGGGGAGACGCACCAGGGGGCCGCCCTGACGCTGGCT 

CCTGCGCGTGCCCCGCAGGCCATCGCCAGCCACATGCACCTCAAGTGCAAGTGCCACGGGCTGTCGGGCAGCTGCGAGGTGAAGAC 
ATGCTGGTGGTCGCAACCCGACTTCCGCGCCATCGGTGACTTCCTCAAGGACAAGTACGACAGCGCCTCGGAGATGGTGGTGGAGA 
AGCACCGGGAGTCCCGCGGCTGGGTGGAGACCCTGCGGCCGCGCTACACCTACTTCAAGGTGCCCACGGAGCGCGACCTGGTCTAC 
TACGAGGCCTCGCCCAACTTCTGCGAGCCCAACCCTGAGACGGGCTCCTTCGGCACGCGCGACCGCACCTGCAACGTCAGCTCGCA 
65 CGGCATCGACGGCTGCGACCTGCTGTGCTGCGGCCGCGGCGACAACGCGCGAGCGGAGCGGCGCCGGGAGAAGTGCCGCTGCGTGT 

TCCACTGGTGCTGCTACGTCAGCTGCCAGGAGTGCACGCGCGTCTACGACGTGCACACCTGCAAGTAGGCACCGGCCGCGGCTCCC 
CCTGGACGGGGCGGGCCCTGCCTGAGGGTGGGCTTTTCCCTGGGTGGAGCAGGACTCCCACCTAAACGGGGCAGTACTCCTCCCTG 
GGGGCGGGACTCCTCCCTGGGGGTGGGGCTCCTACCTGGGGGCAGAACTCCTACCTGAAGGCAGGGCTCCTCCCTGGAGCCAGTGT 
CTCCTCTCTGGTGGCTGGGCTGCTCCTGAATGAGGCGGAGCTCCAGGATGGGGAGGGGCTCTGCGTTGGCTTCTCCCTGGGGACGG 
7 0 GGCTCCCCTGGACAGAGGCGGGGCTACAGATTGGGCGGGGCTTCTCTTGGGTGGGACAGGGCTTCTCCTGCGGGGGCGAGGCCCCT 

CCCAGTAAGGGCGTGGCTCTGGGTGGGCGGGGCACTAGGTAGGCTTCTACCTGCAGGCGGGGCTCCTCCTGAAGGAGGCGGGGCTC 
TAGG ATGGGG CACGGCTCTGGGGTAGGCTGCTCCCTGAGGGCGGAG CGC CTC CTTAGGAGTGGGGTTTT ATGGTGGATGAGGCTTC 
TTCCTGGATGGGGCAGAGCTTCTCCTGACCAGGGCAAGGCCCCTTCCACGGGGGCTGTGGCTCTGGGTGGGCGTGGCCTGCATAGG 
CTCCTTCCTGTGGGTGGGGCTTCTCTGGGACCAGGCTCCAATGGGGCGGGGCTTCTCTCCGCGGGTGGGACTCTTCCCTGGGAACC 
75 GCCCTCCTGATTAAGGCGTGGCTTCTGCAGGAATCCCGGCTCCAGAGCAGGAAATTCAGCCCACCAGCCACCTCATCCCCAACCCC 
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CTGTAAGGTTCCATCCACCCCTGCGTCGAGCTGGGAAGGTTCCATGAAGCGAGTCGGGTCCCCAACCCGTGCCCCTGGGATCCGAG 

GGCCCCTCTCCAAGCGCCTGGCTTTGGAATGCTCCAGGCGCGCCGACGCCTGTGCCACCCCTTCCTCAGCCTGGGGTTTGACCACC 

cacctgaccaggggccctacctggggaaagcctgaagggcctcccagcccccaaccccaagaccaagcttagtcctgggagaggac 

AGGGACTTCGCAGAGGCAAGCGACCGAGGCCCTCCCAAAGAGGCCCGCCCTGCCCGGGCTCCCACACCGTCAGGTACTCCTGCCAG 
5 GGAACTGGCCTGCTGCGCCCCAGGCCCCGCCCGTCTCTGCTCTGCTCAGCTGCGCCCCCTTCTTTGCAGCTGCCCAGCCCCTCCTC 

CCTGCCCTCGGGTCTCCCCACCTGCACTCCATCCAGCTACAGGAGAGATAGAAGCCTCTCGTCCCGTCCCTCCCTTTCCTCCGCCT 
GTCCACAGCCCCTTAAGGGAAAGGTAGGAAGAGAGGTCCAGCCCCCCAGGCTGCCCAGAGCTGCTGGTCTCATTTGGGGGCGTTCG 
GGAGGTTTGGGGGGCATCAACCCCCCGACTGTGCTGCTCGCGAAGGTCCCACAGCCCTGAGATGGGCCGGCCCCCTTCCTGGCCCC 
TCATGGCGGGACTGGAGAAATGGTCCGCTTTCCTGGAGCCAATGGCCCGGCCCCTCOTGACTCATCCGCCTGGCCCGGGAATGAAT 
10 GGGGAGGCCGCTGAACCCACCCGGCCCATATCCCTGGTTGCCTCATGGCCAGCGCCCCTCAGCCTCTGCCACTGTGAACCGGCTCC 

CACCCTCAAGGTGCGGGGAGAAGAAGCGGCCAGGCGGGGCGCCCCAAGAGCCCAAAAGAGGGCACACCGCCATCCTCTGCCTCAAA 
TTCTGCGTTTTTGGTTTTAATGTTATATCTGATGCTGCTATATCCACTGTCCAACGGAGTTAGACGAATAGATGTGTTGTGTTTTT 
TTTCCGrTTTTCTTTCTATGAAAGAAATTGTTTTAGTCATAGCTTGTGGGTTTCAAACAATGGGAAAAGTGAAAAAAGAGAAACAAG 
CCATCAAGGCTGTGGTCTGGGCTGGATGTTTGGTGGTGGGTCAGCACGGTGTTGAAAGAGTAGAGAAGATGCCCACTCAGGGGCTC 
15 AGGGCCTGGGTCCGGGGGCAGGGGGATGCCCCAGGGCCGTGATGGGCAGGGGACCTCCAGAGCTGGAATTCCATGGGGAAGGAATA 

AGGATAGCCAAGCTGAGGAAATGAGGGAACGGCCACTGGCACCAAGGCCTGGAGCAGAGTAGAGCCTCTGACAGGGAGAGAGCAGC 
AGGCACCTGGAGGCCCCAGGTAGGCAGCCCTAAGGTAAGGGGGTTGGCCGAGCCCCCAACAAGTCAGTAGAGCAGCAAGACGCCCA 
CCACCTCCCCTCCCGCAGAGCCTGTACTCACTCAGCTGATACCTTAGCACCAGCTATGGATGTGCCCCCTCTCTAGGTTTGGGGAC 
AGTGGCCTGGTGGTATAGGATCAGCTGGATCCCAGCAGGACCTTGGGATGGGACTGGCCATCAGGAGTTCCTCTGGGATCCTCACC 
20 TCGTGGGGCTGTGCACAGGGGTGCCCCCTGTGCGAGCCCCCATCTCCTTTCCCCAGCCAAGGAAGGCAGGGAGAGCCCCTGGAACA 

GGTGAGCCATCCTGCCGACAGGAGCCCTCATGAGGCCTTACTAGGGGTGCTGGGTGTGCCTCTGGAAACAGGCAGCAGGAGCCCAA 
GGGCTGTCTCAAGGCCATGCCTTCCCCGTCCCAGCCCCACCAAGGATCTCTGCTCCACTCTCTGCCCTCCCATGCCTGTCCAGTCC 
CCATGCCCATCTCTGGGCCCTGACTGGATGCTCAGCCAGACCTTCAGGGCAGTGAATGCCAAGGGAAGAAGCTATGGAGATGGGGC 
AGCCAGGAGCAGCCAGTGTACCTGCCTGCAGGCCGGGCCCAACACAGCCACCATACTCAAGCCATGTGCACGCCGGCGGGGAGCCA 
25 GGCCTTCATAGAACAGGAATGGCTGGCCATCCCCCAGTGTGCCCCATGGTAGGAAGGGGGGTCAAGGCAGCCCCAGGAGTGGGGTG 

GGTGCACCAGCGTCCTAGGCATGGAGGTCATGGGAACACAATCCCCAGGCCTCAAGAGCCAGAGAAGGGCCAGCCCCAGGCAGGAG 
CATAACCCCTCCAGGAACAGTGTCCCCTGACCCTGCCACGCACCTGCTGTCCTGGACCCTGAGGGCACAGGCCCAGGGCATGCAGC 
TAAGGCTGGGCAGAGGGGCCTGAGGGACTGCTGACCTCCCTCCCCACACCCTCACCCCAAGGTGCCCTCACGGCTGCCCAGCAGGA 
CACCCTCTCTAGGCCACACTGGGCCTGGCCACCCTCTCTGGGCACCATTTTCAAGCTAGAGCCCTTGCTCCTGACCTTTGTGACGG 
3 0 GTCCACTAGAAGCCTGGCCTTCCCAAACCCCCCACCTGCCCCTCACTATCCACTTCCTAGGTCCCCCTGGTCCTGTGCCTCATCCA 

CCTCCCTAAGGCTACAGATCCAGCCCGGCCCCCACCAGAGCCCTGCTCCTCCCCACCCCAGGTCAGGTCTTTCCACCCCACTCACT 
GCCCAGGGCCTCCTCACAGTGCTGGCATAGTGAAGCCTCACAGCACCCACGGAGCAAGAGAGCATACCGCCCTCTACCATACCCTG 
CTGGCTGCACAGGGCTTCTGCCCAGGTCTGGCTGCTGCCCAACCCCTGCCTGCAGCAGCCTTGCAGAACCTCATGAAGCAGAGGCT 
CCCACCCGAGGACAGTCAAGGAGGCCAGGCCCAGGAGGGGATGAGGGCTGAAGTGTGGCTGCTGGGGTGGTTGTAGGGAGGGAGTG 
35 TTTCTCCAGAGCCACCAGCCATGGGAGCACAGAGCTACCCAGGGCCTGTCAGGGCCAAGGGAGAAGGGACCCGGTCCAGGACTCTG 

GAGGTCAGGCACCCCTCTCCTTTGCCTCCCAAAACTGTGCCTCAGCTTCCATGCACCCCCAAGGTCTGGTGGGCACCCCAATATCA 
CTCCCAGCCATGGCCTCATTGGCTGGGGCCGTGACACCCATCCCAGGTGGGTCACCCACTGCTCCAGGGCAGCCCTGACCCTCCAT 
AGGCAGGGCCACTGGAATTCCCGGGGGGCACCAAGGGCAGCTGTGCTACCGTCTACAAAGAGGGAGCCAGTGACTAAGGGCATAGG 
ACCCCTGTGGTGCATCACCAGTGGGGGGACCCCAAGCCCGCTCAACCCGCCAGGCCTTCCTGAGCAATAGCCATAAAGGGTCAGTC 
40 CTTGGGGGAGGGCAGTGCCCCACAGGAGCCCCTGGTCAGCCCCAGCCCATGGGCACAGTGCCTCTTAGTCGGGACCCAGGTCACAG 

CCACCCTAATTAGCACCTACTGGGCCCCAGTGCCAGGGGCATTGCAGATGACAGACACTGACCCAGCCGGGAGGCGGCTGGGCAGG 
CAGAGGGCACGAGATCATGGGCATGGCTGCCAGGTTGCAGGGACCTGAGCAGTCAGCATAGGCCGGGGCAAGAGCCCACACCCAGA 
TCCAGGCCAGGGCCAACTCGGGGCTCAAAGCTGAGGTAGGCCCCAGAGAGATCCCCAGCACCCAGGCTCTATCTCCGCTGCTGGGG 
CCCAGAGAGGAGATGGTGCTGGCCTGAGGACACACAGTCTGCTGGAGACCCAGGGGGCCATCTGGGTGGAGAGCCGAAGGTCCCCT 
45 TGCAGGCCAGGTGTGAAGGACCACTGTGAAGATGGTCTCAGCTGTCCCCATCCCCACTGTGGCCCTAGCACAGACAGAGGGTGACC 

CCACAAGAGGTTCTGGATGTGTTTCTGAGGAATGGGGGTCGGCTGGTCTGCAGCCCCTGGGGCCATAGGACACACCCCAGTTTATA 
GGCAATGGGGGCTGGGAGGTGAAACGCTCAACTCACCCTGTGTAGGAGCAAGGCCCACTCCTGCCTGGGCCTCAGTTTCTTTTCTA 
TGTAAAAGGCAGTGAGCCAAGGGAGGTCTTCCCTCCCACGGGCCTGCTGGCTTGGGCTGCTGCACCTGGTGCATGGCCTCCCTCAC 
CTGCCAAGGGCAGGCATCACCCCGGGAGCCCCAGCCCCCAACCCCCCCGGAGCCTGCAGGCCTCCAAGTCAGTCTCAGAAGCCACC 
50 CCCCAGGGCGTTTATAGCCCATCCTGCCCACCCGCCCTGCAGAGGGAGGAAATGCGCCTGGTGGGCCTGTTCGCAGGTAGTTGAGA 

CAGGACAGGAATAACCATATAAAAGGCCCGGAGGTAGTGGGGCCCCACCCCACCAGGGCTCCCCTGCCCAGCCCCCTGCACATCTC 
ACCCTCCATGCTTTGAAGTCCTGGAGGGGTGTGGCCAGCCCCCAACTTGGGCACTCCTCCTCTCTCTGACACTCCCCTCCTGACAC 
CTACTTTCAGGATCCTGGGGCCTCAGTTTCCTCCCTTCAAGGAGGATCCTGGAGGCTGCCAGCCTGGCCTCCCCAGGACGCTGGGA 
CCGCAGCAGGCAGGTGCAAGGCCAGCTCCAGGTCCCCATGCCCGACATGGGGTGGGGGTGAGGCCCTACTTACTGACTGCCCAGTG 
55 CCCGTCCCCAGTGCTGAGCCTGGGCTTGGTGTGCCCCGGGGCCCTGCCAGCCCTGGCCCTTGCCCCTGCTCCATCATGGGTCCTCT 

CTGGACCATGCTGGGTCGGTGGGGGCCTGAGAGGCTCATCAGTGGAGACGGCCCCTCCCCTCTCAACCGGGTTCCACACCCAGCCT 
AACTCCCCTAGTGTGGGCCTGGCGTCACCATCCTCCAGTGGGTGGGAGAGGAGAGGGCAGAGGGCAGGACCCCTGACCAAGCTCTG 
GGCCTGTCAGCTCCCAGGGGCACAGCTGCTGCCCCAGGAGTTGACACAGCCCAAAAGATGACCTTGGCTCAGGGGGTCCTCGGCCT 
GTCCAAGGTTGGAATGTGGTCTGTCACGGCCTCCAGGGAACTCCAGGACACAGGCTGAGCAGCCAGGAATGAATTCAGGGCTTCCC 
60 CGCAGTCCCTTGGGCTATCCTCAAGAAGGAACATTCTAGAAGCTTCTTGTTGGGGGAAGGCGAGGCCTGGGGAAAGATGCCCCTGA 

AGAGGAAGAGAAGCTGGGACTTGGGGGTCCCACACCCCAGTCCTTGGAGGGGGTCCTCCAAGGACCAGGGCATTGCAGAGATGATG 
TCAGGCCCAGCTTGCCGTCCAGGCCTCAATACGCCTGTTTGTGTATGGGGTGGAGTGTCTGAGACGTCGTCAGACATCAGCCACTC 
CTAAGCCCTAGCAAGGCTGCCCTGGCCACAGGTCCCCCGATAAGGTGACCCTGTAACTTCATTCCCTGGAGCCTTCCTCCAGCCTG 
GCCCTCCCCGATGTTTCAGCCGGATGGATACCTCCGCCCTTTCCCCTGCAGATAGCCTCTCACCAGGAATTACAATCAGGGCCATG 
65 CACTCAGAGCCTGGCATCATCAGAGTGGGGGACCCAGGTCCCCGAGCCCAGGGCGGGGCTTGGTGGGTGGACTGTCCATCCTGCAC 

TGAAGCCTGGAGTGACAAGCCATGAGAGAAAGTCCACGGGGAGAACCAGAGGGGGACTCCTGGGATGCGGAGCCAGCCTCTGCCCT 
CTGCCAGGCTCTGTCCTGAGACCCTGCCCTTCCATCTGTAGGCCCTGCCATTCCTGGGCTACTGGCAGAGAGGGTAGAAGACGTTG 
GAGCACCCTGGGCTGCGGGCCCAGGTAAAACAAGTACAGACCCTGAGCCTGGACTGAGCTGAGGATGTGCCCCATCCTGGAATATA 
AGAAGACACGGCCCTGCCCTGGGGTCTGGGAGACACAGCCTCAACCTGGGTCCTGGGGGAAGCAGTCCCACCCTGGGGTCCAGCTG 
70 TCGACCTGGGATGAGCCCTAGTTCCCTCTGCCCTACAGTGGCACCACCGCCCCCCACAGGCCCCACCCCCTCCCCTGGACAGCTCA 

gccctctttcccagtctcctcccctcatggatccccctttctgcctctgaacccctagggatggatgcctcaggacagggcactca 

GGTCCCTGTCGGAGTCTTGCTTGGATCTGGAGCCCTGGATCCCAGGGGCATGACCTCCTGGAGCAACTTCCAAGGTCTGGGGGACT 
AGGTCAGTGTTCCTCCCTGCAGAACTGGACTGCTGTCAGTGGCTGCCTTCGGGATCATCTGGGAGGGCTTCCAGGAGGAGGTGAGC 
ATGGGGACACTTCCTAGGGCTCCAACATCCTCCTGTAATTCTGAGATTGCATCCCTGCAGACGCCAGGAAAAAAGTGGGTTCCCAT 
75 GGCAGCCGGGGAGCCCTCAGAAGGGGCCCCACTGAAGCCTGGGAGCCACCACCCGCCTGCCTGGCCAGGATGGGAGCTCAGCAGAA 
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GGTGCTAATTGCTGTTTAGCTCCAAGCTGACTCCTTGCTCTCTTTTTGTCTCTCTCTCTCTCTCTCTTTTTTTTTTTTACTTGAGC 

ctctagagcacacagtaaacagtcatttggctcttggggccctgcaaattggtgtttatggtgcgaagatgaggaggatttgtcca 
cccaaacacaggctggctgggagggaggaagcaggggtgggacatcccatccaggcccagctcggggaagcctccttcagactgag 
gagctgtggtctcacaagcaggggactgtgattaacccaggagagcttctaggaagaggtgaggcatccgcggcaaaaagacctcc 
5 tccaggggaagctgcaaaggctccaccataccctcaggtgcccatggggagccctgccctccagacccagctgggatcagagcttc 

TTGGCTGGGTCACAGCCTGGGTCTCCTTCCAACAGCACACCrCACCTGCCCACCCAGCAGCCAGCTGCAGAATTACAAACTGGAAT 

gccaaggcccggtctcctggcaggagcaggaaacacagaagtccaggcgcaggcatatgggctggatgtgtggctgggaaaagtgg 
atttccccaggtatctccccctcgttcacgaacctgaggtgggcagactatgccccagagccagtgcccgggctcctgtcttcttc 
tgctgcccaaactcaccccaccatggcagaaggccaagaggccagactggcattgccctctccccactccatccaaggtctggcat 
10 gaggcaccggccctgcagtgccactcctcaatggagcaggcagcctgcagcaccaacaccaaaggctggggaggacatgggatgct 

ggacatgggaaccatcaggagtgtgcaggaggggcagtgttggcgggtagtgtagaccagaatgtacagggcatgtagaagaatgg 
atagtgtagacagggtagtgcagaggaatagcacaggtgggatagtgtagggggatagtgtggggggataatgtagggggtatagt 
gtagagggatagtgtagggggatagtgtggggggataatgtagggggtatagtgtagagggatcgtgtagggggaatagcgtaggg 
gggatagtgtagagggatagtgtaggggatagtgtatggggatagtgtaaggaggatagcatgggggatagtgtannnnnnnnnnn 

15 hn'INNNNNNNNNNNNlWNNNNNNNtmNTWNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNN^n , ^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNN^n , INNNNNNNNNNNNNNNNNNN^n^N^nw^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNb^^ 

NNNNNNNtnJNNNNNNNNtn'JNNNNNNNNNNNNNbTC'TNNNNNNNNNNNNNNNNNNNNNN^ 

2 0 NNNNlWNtH'JNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnntgcaggggtataatgtaggggtatagtgtaggtggataatattgggggacagtttaggggg 

agagtgtagggtgacattgcaggggtgatagtgtagagggatagtgtagaaggatagagtacgggggatagtgtaggcaggagagt 

2 5 ataggggcatagtgtaggggagatagtgtagggcaatagcgtagggtgatattgcccaggctatagtatagggggtgctgtagagg 

gatagtgtaggggaggaaagtgtaggggggatggtgtagagcgatagtataggtgatagtataaagggatagtgtagtggggatag 

tgtaggggaacagtgcaggggggatactgtacagggatagtatgggggagagtgtaggtggatagtgaaggcggatagtgtggggc 

atagtgcaggtagatagtgtaggacaatagtgtaggtgatagtgtagagggatagtgtagtggggatagtggaagggaatagtgta 

ggtggatagtgaaggggaatagtgtggggcatagtgtagagggatagtgtaggggatagtgcaggggtcacagtgctgttggggtg 

30 CCAAGGCACCGTGCTCAGTGTCCATGATGGTTTGTGTGCTTTGTGTCTGGAGCATCACGTGGGGACCCTGCAGACACAGAGrCCTG 

GTCACCCTCCCTGTTTCTGTGTCACTTGGCCTGCCTCAGGTGGAGGGTCAGAGGTCAGTGTGTTCCCCGTTAGTGTGGGCACTTTC 
CTGGGCTGTGCCT AACC ATAGGTGGCTCTG CTCAGGCCATCCTGG CC CAGTG CTG CCTAAAGGTGTG CAGCTGGC CACCACCCACT 
CTGAAT 

3 5 HUMAN SEQUENCE - mRNA 

CGGCGATGGCCCCACTCGGATACTTCTTACTCCTCTGCAGCCTGAAGCAGGCTCTGGGCAGCTACCCGATCTGGTGGTCGCTGGCT 
GTTGGGCCACAGTATTCCTCCCTGGGCTCGCAGCCCATCCTGTGTGCCAGCATCCCGGGCCTGGTCCCCAAGCAGCTCCGCTTCTG 
CAGGAACTACGTGGAGATCATGCCCAGCGTGGCCGAGGGCATCAAGATTGGCATCCAGGAGTGCCAGCACCAGTTCCGCGGCCGCC 
GGTGGAACTGCACCACCGTCCACGACAGCCTGGCCATCTTCGGGCCCGTGCTGGACAAAGCTACCAGGGAGTCGGCCTTTGTCCAC 
40 GCCATTGCCTCAGCCGGTGTGGCCTTTGCAGTGACACGCTCATGTGCAGAAGGCACGGCCGCCATCTGTGGCTGCAGCAGCCGCCA 

CCAGGGCTCACCAGGCAAGGGCTGG AAGTG GGGTG GCTG TAGCG AGGACAT CGAGTTTGGTGGG ATGGTGTCTCGGGAGTTCG C CG 
ACGCCCGGGAGAACCGGCCAGATGCCCGCTCAGCCATGAACCGCCACAACAACGAGGCTGGGCGCCAGGCCATCGCCAGCCACATG 
CACCTCAAGTGCAAGTGCCACGGGCTGTCGGGCAGCTGCGAGGTGAAGACATGCTGGTGGTCGCAACCCGACTTCCGCGCCATCGG 
TGACTTCCTCAAGGACAAGTACGACAGCGCCTCGGAGATGGTGGTGGAGAAGCACCGGGAGTCCCGCGGCTGGGTGGAGACCCTGC 
45 GGCCGCGCTACACCTACTTCAAGGTGCCCACGGAGCGCGACCTGGTCTACTACGAGGCCTCGCCCAACTTCTGCGAGCCCAACCCT 

GAGACGGGCTCCTTCGGCACGCGCGACCGCACCTGCAACGTCAGCTCGCACGGCATCGACGGCTGCGACCTGCTGTGCTGCGGCCG 
CGGCCACAACGCGCGAGCGGAGCGGCGCCGGGAGAAGTGCCGCTGCGTGTTCCACTGGTGCTGCTACGTCAGCTGCCAGGAGTGCA 
CGCGCGTCTACGACGTGCACACCTGCAAGTAGGCACCGGCCGCGGCTCCCCCTGGACGGGGCGGGCCCTGCCTGAGGGTGGGCTTT 
TCCCTGGGTGGAGCAGGACTCCCACCTAAACGGGGCAGTACTCCTCCCTGGGGGCGGGACTCCTCCCTGGGGGTGGGGCTCCTACC 
50 TGGGGGCAGAACTCCTACCTGAAGGCAGGGCTCCTCCCTGGAGCTAGTGTCTCCTCTCTGGTGGCTGGGCTGCTCCTGAATGAGGC 

GGAGCTCCAGGATGGGGAGGGGCTCTGCGTTGGCTTCTCCCTGGGGACGGGGCTCCCCTGGACAGAGGCGGGGCTACAGATTGGGC 
GGGGCTTCTCTTGGGTGGGACAGGGCTTCTCCTGCGGGGGCGAGGCCCCTCCCAGTAAGGGCGTGGCTCTGGGTGGGCGGGGCACT 
AGGTAGGCTTCTACCTGCAGGCGGGGCTCCTCCTGAAGGAGGCGGGGCTCTAGGATGGGGCACGGCTCTGGGGTAGGCTGCTCCCT 
GAGGGCG 

55 

HUMAN SEQUENCE - CODING 

ATGGCCCCACTCGGATACTTCTTACTCCTCTGCAGCCTGAAGCAGGCTCTGGGCAGCTACCCGATCTGGTGGTCGCTGGCTGTTGG 
GCCACAGTATTCCTCCCTGGGCTCGCAGCCCATCCTGTGTGCCAGCATCCCGGGCCTGGTCCCCAAGCAGCTCCGCTTCTGCAGGA 
ACTACGTGGAGATCATGCCCAGCGTGGCCGAGGGCATCAAGATTGGCATCCAGGAGTGCCAGCACCAGTTCCGCGGCCGCCGGTGG 
60 AACTGCACCACCGTCCACGACAGCCTGGCCATCTTCGGGCCCGTGCTGGACAAAGCTACCAGGGAGTCGGCCTTTGTCCACGCCAT 

TGCCTCAGCCGGTGTGGCCTTTGCAGTGACACGCTCATGTGCAGAAGGCACGGCCGCCATCTGTGGCTGCAGCAGCCGCCACCAGG 
GCTCACCAGGCAAGGGCTGGAAGTGGGGTGGCTGTAGCGAGGACATCGAGTTTGGTGGGATGGTGTCTCGGGAGTTCGCCGACGCC 
CGGGAGAACCGGCCAGATGCCCGCTCAGCCATGAACCGCCACAACAACGAGGCTGGGCGCCAGGCCATCGCCAGCCACATGCACCT 
CAAGTGCAAGTGCCACGGGCTGTCGGGCAGCTGCGAGGTGAAGACATGCTGGTGGTCGCAACCCGACTTCCGCGCCATCGGTGACT 
65 TCCTCAAGGACAAGTACGACAGCGCCTCGGAGATGGTGGTGGAGAAGCACCGGGAGTCCCGCGGCTGGGTGGAGACCCTGCGGCCG 

CGCTACACCTACTTCAAGGTGCCCACGGAGCGCGACCTGGTCTACTACGAGGCCTCGCCCAACTTCTGCGAGCCCAACCCTGAGAC 
GGGCTCCTTCGGCACGCGCGACCGCACCTGCAACGTCAGCTCGCACGGCATCGACGGCTGCGACCTGCTGTGCTGCGGCCGCGGCC 
ACAACGCGCGAGCGGAGCGGCGCCGGGAGAAGTGCCGCTGCGTGTTCCACTGGTGCTGCTACGTCAGCTGCCAGGAGTGCACGCGC 

GTCTACGACGTGCACACCTGCAAGTAG 

70 
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Table 23 

MOUSE NOMENCLATURE 
ICSGNM Ly6e 

Celera mCG2785 

5 

human nomenclature 

HGNC LYSE 

Celera hCG17G5S92 

10 MOUSE SEQUENCE - GENOMIC 

TCTCACTrCACCTGGGTCTTCCTCAGGACAGGGGCCTGCTTGGAAGAGCTTTGTGAGTGAAGTGGCTCATCCAGTGAGAAAGAAGA 
GACAGCCCTGCCTGGGAACACCCTAGGAGCGAGCTTAGCAGACTGCAGATAAGGGTTCCTCCACCCTAGAGACACCCTCTGACTGT 
GGGAGGGACTTAAGGATTTTCTGACTGCACTAATCTTGTCCTAGTTTGTGAACTCGGCAAGGCACAGTGGACCAAACTGAAAAAGC 
AGGTACAGGAATGACTAAGGCTGAGTTGAGAAACTCCTCACGGCTAGGACCAGGGCCTGCTAGGATCCACAGATGGATGGTTGGCC 
15 AACTTTCAGTCATCCTCATGAGATAACATTCTGTCTGGGAAGGTCAAGGGGTTTGTGAGCAAGAAGTAGTACAGGTTGTATCCTGT 

CTCAGTCAATGTTCTATTGCTGTGAATAGACACCATGCCCACTCTTTACAAAAGAAAGCACTTAATTGGAGCTTGCTTACTGTGTC 
AGGGGTGTTGTCTATTATCACCATAGCGAGGAGCACGGCAACACAGGCAAGCAGACAGGACGCTGGGGAAGTAGCGGAGAGTCCTG 
CATCTGGACCCACAGGCAAGCAGGAAGAGAGTGACACTGGGTCTCGCTTGGACCTTTGATGCCTCAAAGCTCACCCCTCAGTGACA 
CACTTCTTTGAACTGAAAGAACCTAGTGGGAAAACCCCCACTCAATTTCTGTTCAGTGCACACCCAAGAATCACGAACAGACGACC 
2 0 ATCTTGATGTAAAAGCATGAGGTAGTTTAATGACGGAGCTCCGGGCCGACACATATCTCCCACAGGAGACAGAGGTGTGGACCACA 

TGGTGGAGCCATAATGGCGGAGCTCCGGTTCAAAACGTATCTCACACAGGAGACAGTGGTTTCGACCATGAGGCTTGGAAGCTAGG 
GGCTTTTATAGAAAAGGGGGTAGGGCTGGGGGAGGAATTAGCGAGGTTTTACATGATTGGTCTATTTAAATATCAACAGACTGTCA 
GAAGGGCGGGAGATAGGGAGGCACTAGGCCAGTCAGGACATGTAAGGCCTGGGCATGTCCTGGCCTGTTCTGCTATGTTCTCAGCC 
CCAGGTTTTAAAGCTCACAAACAACTCTTTGGGCTATTTTGACATAAATTACATGAATTCACATGTCTCAAGTTTTATTTCCTTTC 
2 5 AGAACAAGGCTANNNNNNNNNNNNNNNNNNNNCCTGTCCTTACCCTGAAGACCATCCTGTCCCTGAAGACATACTGTCCTGGTCCC 

TGTAACTCCCTGGGGGGCAGCCGAAGTAGGTGTTTCTATACATGAAGAGAGGACAGAAAGTTCTACATAAGACAACCTCAGCAAAC 
TTCACCCTCACTGAACACATGTCTAGAATCCCACCAAGGTGGGACAGGCTCAGTAGTAACAGAACTCCAGCCCATAATAAAGCCAT 
TGG C ACAAGCC T AAGT CACACCATGG ATGT CACTGT C AGCCCATG ACAAGGGACCAG AAAG AG T AG CAC AATTGAGTTGGAG ATGT 
GGTTCTTAGCATGTATGAAGCCGTAGGTTTGATCCTTAGTACGCATAGCCCTGGTATGGCGGTGCACAGCGCCAATCTGTACTCAG 
30 AAGCAGAGGCAGGAGGTAGGAGGATTAGATGTTCATCCTTAGCTACTCAGTAAGTTCTAGACCACCCTGGGCTCCATCAGACCCTG 

gtttgtttgtttgtttgaatttcttgttaccattgctctggaagggtagatgtttcaaacccaagaagacagatgccggtggatgg 

ATTCTG AACTGTTTCCCAACAGCATC CGAAGGGTGGTT AT AG AAACATATTCAGAAATAG AAAACAGTGGG GGTGGGGG CTT CCGC 
AGGGGCCTGTGGTGTACCTGTTCAAGCGGCACTAGGATCTGAACATCTAGTCAGGTCACAAGGTCTGTGAGGTCTGGACTGAGGCA 
GAGGTCACTGGCCACGCAAGTAAGATCTGAGTCCTTTGTTACAGAGGCTACAGAGAGACAATAGGAAGATTCCCACACATGACTTG 
35 GATGGCCTAGGAATGAATGAGTGAACAGGAAGTGCTGAGCCACCAGTGGAGTGGGATCACAGATTTGTGAAGAGAGACAGCACCTG 

TCCCTCTCATGTGGTGTCACAAGTGGACTGACTAAATTAAGGAATTGAAGGATAGACCAAGAGTTCAGCACATGAGATCAATCTGT 
GTAGAAACTCCTGGAATCACTGCCTGGGTCCTGAGATCACTGCCTTAAGGAGGGTTCTCCTTGGGGACGTGGATTCCAATGTCAGT 
CATAACTCCTAGAAGCTTATCACTCACTCTCAGATTCCTCTTAGTTGCACAGCATTAAGGGAGCCAGCCAGACTCCTCTACACAAT 
GCTTCAAAGGAGACTAGGCTTTGTGCCTGAGTAATGACAGAGACCTTAGAACTCTTGAGAGCTATATACATCCATAATCAATTAAG 
40 GTCTCTTCTGATGTAACTTGTCTTCCAGGTCCAAAGGAGGGGCCTGTTCTCATGAATAATGGCTCCTCACTCACTGAGACCCTGCC 

ATGAGCCACACGTGGTGCTAGACACAAGATGAAGTTCTCTGCCCTCAGGTCCTTCATAGTGACAGCTTGACAGGAATTCAGATCAT 
TGGAGCAGCCCAAGAGCAAGTATGAAAAAGATATTCTAACTACAAGGAAGACATCTCCATCCTTGGCTACTGGTCCTGCCCCCAGG 
TAAGACCAGGGAGGAAAGAGAAAGCTAAGGCCTCAGATACTGAGCAACAGCCTGGCCATTGCCTGCTGGATGGTTTCTGTCTTGGG 
AACACCCCAAACTGTGGATTCCCAGACCACCAAATGTTACCATTGTTGTGTTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA 
4 5 GAG AGAGAG AGAATATG ATGTTTGGTGG AAGTG CAGTCAGGTGTGGGTGGAAGATGGTG CCTCTGAGGG CCCATGCTGAGCC AT C C 

CTTCCCCATGAGGGTCCAGCCATAGATGGTATAGTATAGTACAGTATAGTATAATATAGTATAGAATAGAGTTTATTCAGGGCATG 
GGGAGGGGGGGTTAAGAGGGTAGTNNNNNNNNNNNNNNNNNNNNCTTCCCTTTCCTTGCTGTGGCGTAAGCTAATTCCTGCATTAC 
GGCTGGTGAGGCATCTACACATGCTTTAATATAATCTTTCAGGGGAACTTGTCTTATGGATTGGTCTGTTCAGGTCTTGGCACAAG 
GT ATTCACGTATTCCCAAG CCAATTGTTTTATTAATATATCAGTCC CTTCCGAGGGGGG AAG CAT C CTAG AAACTGCCTCTT CCAA 

50 tctagccacaaaactctcgtaagattcatcatgcttttgtctaattcctgaagggactgtggatttagccccaggtggaggtaaac 

T CTG CCAGCTAG ATACAGCTATCTGACTAATTTTCTC CAACACTGCTTTTG AAATTTTCAGTTGTGCTG CT CGTTTAGCATAGTCT 
TTTTGCCCAAGAAGCATAGGCACTGTGGGTTTAGTTCCATTTCTATTTTCCTCATGGAACTTCCTCATATCCTTACCTACTCGCTT 
CCAATATTCTAATGTCAAGCTTCCCTCCTCTAGAAACCAGGGACTGATTTTTTGCACGAAATTATGAAATTTATCCGAAACCTTTA 
GGCTTCTTCCAGACAACATGTGCTTAAACACTGACAGAAACAATCTTTTCCCTTTTAACTTTTACTGCCCCGTAATAAAAAATTAC 
55 TCGTCTCTTAACGGATGTACAGATCCTCTCATCTGCAGCACGGTCACGACGAGATCCTATCTTTGCCTGAGAAAATAAAGAATAGA 

AAGAAAAAAGAAAGAGAAAAAAGACTGATCTGCCCGGGTGTCCCTGTTTGAAGGCACCAACTGCTGCAGACCCTCTGGGCTAATGT 
TTGTCTGCGTGAAAAGAGTCTCTCGAGCAGATGGGCAAAGAGTCAGATGGAGTGACAAACAGATACACACACACACAAGAGAGGTG 
TTGGATCTGAATGTAATGTTCCAGTCGAGCCTCAGACATTTTATAATACAGAGTAACAGAATAAGGCACGTTGAAGTTTTCCAGGT 
GCGAGAGGAGTGACTTCAAAAGGAACCAGATAAATGTTTACTTTAGAGATTATCACCCTGCTTCAGATCAGCCCTGTGCCAGGCAA 
60 GAAATTTACACTTCAGTGTTAATAGCACCAGGGGGTTGTTAACTCTTGACAGGCTTCAAGAATGATGTAGTGTCACTGACCCCGAA 

ATTCTCTAGGCCTTGTTAAATTATATCTAGTCTGGAGAATCCTCATTATCAGGATAGTATATTCACTTGCTCTTGGCATGGAATGT 
AGCTTGTGGTAAAATTTTTATCTCAGTGAGGATTTTTGTCTCTTCCTGCAGACAACTGAGTTAATGGCTGTAATTTATTCTTTTAT 
TGTAGTGCTTAATTAGTTACTGAATAGGTTAAGCTCCTTGCTGCTGTCTGGAATTTTGGAACACTGGGAAAGGCTTTAGCTATGTC 
AGAATACAATCTTAAAAGGCATTTACAATAAGGTAATACTAAATAGAGAGCACGTGGATCCATACACTAGACTAACTCGGGAATGA 
65 AAAAATTAATTTTATGGTTTATATAGATTAGGGAGAGAGTGACAGACCCCAGGAAGGGAGTTTCCTTGAAACTCTTTGCTTCATGA 

ACCAGCTTCCCAGCTTTCGCTTTGTCAAGCTGACTCCACCAGAGTGCCATGGCAAACATGTGGTCACTCAGATGCCTGTTGCTGCT 
GCTAAATACCTTCTTCACCATAAGGGACTCTTATCCCACCAGGAGCCCTGACCCTCAAATACACTCTTCCATAATGCTGTTTTCCA 
TCCTGGTGTTTTATAACTGCAACAGAAAATTAATGGGATACATCCTGTCTTAAACAAAAGGAAAAAAAATAAAGCAAAACAATAAC 

70 GTTTCTCTGTGTAGCCCTGGATGTCCTGGAACTCACTCTGTAGACCAAGCTGGCCTCGAACTCAGAAATCCTCCTGCCTCTGCCTC 

C CAAGTGCTGGG ATTAAAGGCATG CAC CACTACTGCCTGTCAG AACAAAGACTTCTAATTACTTC CT ATTAAG AACAG ACCAGCTG 
TTTCAAAACGGGGCATAGGGGACAGTGTTAGATTTGGTCCTGTGTCTTCTCACAAGCTGCTTAGTTTCTTTACAGCCCTTCCCCCT 
TTTCATATACAAGGTCTCTTTTCATCCTAGCTTGACCTGGACACTGAAGATGACCTTGAACTCCTGACCTCCTTGGCTCCACCTCC 
CAAATGCTTAGATGACAAGCACGCACTACCAGTCCTGGTTTATATGGAGCTGGGGATGAACCCAGGGTGTCTTGCTTGCTAGGCAA 
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GTACTCCAGCAAAGGAGCTGCATCTCTAGGCTCTCAATAGACTTCTTCAATCTTTCTACTTCATGATCTCTTTCACTCAAGGTGCA 
GTTCTTCTTTGCAGAGGAAGATAGTTTATTCTGGAACCATACAAAAATGGCCCAGGATCACAGATTTAGGTTACCCCAAATTTCTG 
TGTTCCCAATGTGGCAACAGTTTGAGGAGNNNNNNNNNNNNNNNNNNNNGATAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGA 
GAAATAGAGGCTGGCCATAAGCATGTGGAGAGGGGGAAGGGAATGGGAAGAGAAGGGGAATGAGTGAGAGGACAGAGGGGTAGCAA 
5 GAGGGCTAGAGAGAGCAGAAGCGATGGCAAGAAGCCCCTTTTATAGTGAGTCGGGCATAACTGGCTGTTGCCAGGTAACTGTGGGG 

TGGAGCCTAGACAAAACACTAACAGCCATGCTGTAGCCTGGACACCTGAGGACCCACACTGAGTCTTGCTGTCAGCTCTTGAGGAA 
TGAGCACCAAAAGCATGTGTGTCCCCAACCCTTATCTGTATGGGATGATCCTGGGCATGGCTGGAGCTGAGGAGAACTCTGAAAAC 
ACACAACAACAAGCTGTTTCTTCGCATCACTAGCAGCAAACACGGACTATGCTCCCAGTTCCCCTCCACCAACAGCrAGCTTCCAG 
CTACAGGGCAACTTGGCCTCGGCCCCACCCTGGCCAACCCACCCAAGCAGCTTCACAACTTTTTCTGTCTCCTCCCTACCCCCAAT 
10 CCTAGGACCAGCCCCTGTCACCACCATCAACTCCTTAGACTGTGAGGAAGATCAGGTGCAAAGCCCCTATTTCCACATGTGAGACC 

AAG AAT GG AAG TG TG ACT CTCAG AAAAG CAGGT GG AGG AAACT CAG CAG C C C ACAAT CC C C TG AG T AGG GCTGTGCTG GAGG AT G A 
TGGGGGTGAGGAGGGAAGGGAAGGAGAAGGAACAAACAGGACTGCCAGGCAAAGGGAGCCTGATGCCCTGATCTCCCCCAGAAGAA 
TCACCCAGAAGCAGGACGTGGGTCCCAGGGTTCTGCTAGAGGGATAACACTCAGCAGGTGGTCGTTAATATTTGTTAGGTGTGGAA 
GCACTTCCTGAGCGGTAGGAATAGAATACTGGAGGACGCTTAGGTAAAAGCAGAAGGGTTGGAGATTTCCTTGTAAAAACTGGGGC 
15 TTCAGCACTTAAGATGAGAACCAAAACCGGATGCCTGGGCTGGATCCTCTGTTCATACTCAAGGAGCGGAGTGTAGGAGGCAGCCC 

GGCACCTAGAGGAAGTGGGAAGTGAGAAACAGATCTGTTCAAACCAGTGCTGCAATGACCTCCTTCCCGAGGAATTTCTGTCCTGC 
CGCCTCATCCCCAAAAGAGGGATGGCCCAGACGGGCTCAGCCCAGAGGGACCTGACAACCTGAAGGGCGGGTGATGAGGCATCCTT 
GGTCCAGGACTTCCTCAGCCTTACAGCAGCAGAGATTCCCATGAGCGTTTCAGGATGCAGTCTGTCCCCTCACTCCTTCCGGAAGC 
AAGCTAAGCCTGCGCACAGGTCTTAGTATCGGTGATTGCCAGAAGCCCTGGCCTTTCCACCCTCCCTAGGTCTGTCCTGAAAGGTA 

2 0 AGGTAGACATGCTACACCAGAAGCCACGCCAGGGCTCTGATGCCACATTGTGTGCGGTGGGGCACTTAGGGCGGTCTCAGCCAGGC 

TTCTGGGTACCACCGGGGACCGCCGCCGTGGGCGCATAGCTTGGGACCCCTGTCGTAGTCTCAGAGGAGCAGTTGTGCAGCCAAGC 
CAAGGGCACAGCCGGAGTTGCCAGAGGCCAGCAGCCAGGGTCGTTCTCCCCACCAGCCAGAGACCCGCCCACAGCCCATGAAACGC 
CCCGCCTGCAGCCCGCCCCCGCCATCTGTGCTCCGCTCCGCCTGCTTGGGTGCATTCAGCCTTTGGTGATCCTCCAGGACCTAAGG 
TTTCGGTATTATCTTCGGGGCCTCTTCACCCGGAGGTGAGTCTGCTGAGCCCGACCTCAGGTGTTCACTCGTCACGCGAGGGCCTG 
25 GCCACGGCGGGGAAGCACTGGGAGAGAGCGGGAGGCCTTGACCGCAGCGTGTAGGATCTGGGGTCCCGGCGCTCTGCTCCCGGGTG 

CAGAGTGGTTGGAGCATGCGAGGCCCTCTGCAGCGTGCTCTGTTCCTACCATCACCCCACCCCCACCCCAGTCCTTCCTGCACGTT 
TCTGGAGAGGCAAAGGCCCCTGCTGAGCCTTCACTGGGTACCCCTATCTCGACTCCACTTGTCTGCTTGGGATCTCCAAAGGGGGA 
TACACCCTCGTAAACTAGAGCAGGAGGCTGGGGGGTGGGGGTAGGGGTAGGGTCTGACCAGTTAGATTGAGGCTGGACCCTCCCCA 
GAGTGAGGAGCGGGAAGCTCTTTGTCTTATCCAGGATTTTGCATATCAATGCTGAGGTTCTGGTGATTAAGTAGGGTCCCTGGCTA 

3 0 GCGGGGGTAACCTGAACAACCTTCCTCCGCTGGCCGCTAGCCAATAGACACCTGGCTTCCGCGGATGAGCCCTTTGAGTTTGTGGA 

GGTGTTCCTCAGGTCCCCAGGGCCCTGCCCCGTTGCCTGCAGATGTGTGGACAGACAAAACATTGGACTCGTTTTCCAACCACTTC 
ACCCCTTCCTTCGCTAGTCCTCCGGTGGACGATGGGATGCCTCATTGACTTGTTTGTGGCTGTGCATGCCAGAGCTTCCTAGCAGA 
CAGCTCAGGGCTCCATCGTTCCTAAATCCCACTGTGTAACGAAAAAAAAAAAAACAAAAACAACAACAACAACAACAACAAAAACA 
AAACCAGAAATGAGGACAGGCCCAGCTGGGCTTGGCACTGAACTTGGCCACCTGGAGCTTTGGCTACCCACTACAAGATGTCAGCA 
35 AGTCTCAGGATAGAAGAGGCCTAAGGCCAGTCCTGGAAGATACCAAAACTTCACCTCCTCTATACCCCGTTCCTCTAGGAGAACTG 

TAAGCCACCTTTGTCTCTGGGACGCCCCTCTCCCACTCAACAGATGGCACCAGTCATCTTCCTCCTCAAGAGGCCAGTGGTATTCA 
AAATAGGATATTGAAACCAAGCAAGCTGGTCCTCTCCTCTACCCTATGCCAAAGACTTCTGCCCAAAGGGCCCAGAAAAGTCCCAT 
AGCCATCTGGCTGGCTAGTGTGCTGACTGCTACAGGTGTCAGTGTCCCCAGCGAGCAGGTAGTGGAGTGGAGGTGTCTTCTTGTGG 
AAATGGGTCCTGAGCCTCTACCTTGTACAGAAAGGAATTAGTGAAGCCCAGAGGCCTCCAGCCCGTGTCTCTGCCACAAGAGAGAG 
40 GGGGTGGGGGTGGGGCTGTATTTGGTTCCCAGGGCTCAGGGAAGGTTTTCGGTTCATGCATGCTCATTTATCTGACCACTGTCTTA 

ACCCCAGGACAACCACTTAACTGTCCACTTCCATATCAGAGTTCTTGGTTCCCCTTTACTTCGTCTATGGAGCCCCTGAGTTTGGG 
AAGGGGTATrAACTGAAAGGTACCATTAGATGAACTTGGAGAAAGATTTGTAGGTGCCACGGGAGATTTCAGGTAAAAGCTCTTTT 
AATAATTGGCTACAATAGCAGCAGGAGGAGGCCAGGAATTCTGAGGTAGAGATTTGATTAGCAGCACGTGGAGCAAAGGAGACTTC 
TGACTCCTACAGGTTTCAGAAAGTGGGGAGAGGCTCTCAGATGAATGGCTTGGACTGTGAGGTAAGTGTTAATGAAAGGAAATAAA 

4 5 ACTGTAATTCATGTAATGTATGTTAAATAGCCCCAAGAGTTGTTTCTGAGCTTTGAAACCTGGGGCTGAGAACATAGCAGAACAGA 

CCAGGACATGCCCGGGCAAGCCCATCGCCTCCCTAGCTCCCACCCCTCTGACCTAAGTTAAATGTTACAGGCTGCTGATGTTTAAA 
TGGACCAATCATGTGAAACCGCGCCAATTCCTCCCCCAGCCCCACTCCTTTTCTATAAAACCCCCTAGCTTCCAAGCCTCGTGGTC 
GAATCCACTGTCTCCTGTTGTGTGAGATACGTTTCGACCCGGAGCTCCGCCATTAAAAAACCTCTTGTTGTTACATCAAGGTGTTG 
TGTTCTATTCGCGATTCTTGGGTGCACGCCGAATCGGGAGCTGAGTGGGGGTTTCCCCACTGAGTTCTTTCATTAGTGTAGCACGA 
50 GACTAGCTTAAGGCTGTACAAATTGTCCGTCTGATTGGTGCATGGGGCCAGGTAGACACTAGATAAGCAATTGGGCCTTAACTCGA 

GTTGTCTTAATGGCTACCCCCAGGGCAGCAGGGAGTCAATACTGCTCTCCTGTCTGGGGCCTGAATGCTGAAACCATCTACAAAGG 
GGACATAAGGCATATTGGGGAGGTGTAGAGTGGGCCAGGCCCAGGGTCTGCTGGTATCTATGCCAGGATCCTGAGTGGTGGTGGCG 
TAGCCTGTCTTTTAACCAACTGCCTCTCTCACAGTAGGCTTCTTTGGCTTGCGAACCTTCAGCAGATGTCTGCCACTTCCAACATG 
AGAGTCTTCCTGCCTGTGCTGTTGGCAGCCCTTCTGGGCATGGAGCAAGGTATGGAGCTCTGAGATAACCCTGCAGCCTGGTCCTC 
55 CTCCTGATCTCTCATTCTTTCTCCTGAGTAGATGCCCAGGGCTCCTCCTGAGCCAGCCCTCCTAGGAACGTCTGGCCTTCCCACCT 

CCTACTCTCTAGCCAACTGACCTAGTTCCCCTGATGCTGTGCTGGCCCAGCTACACCTTTGTCACCTCGTGTTGACTTTAGCCACT 
CCAGTACCAAAGTCTGAAGTCAGTTGTCATTGGCTGGCTTTTTTCCCTGACCCAGGGCTGAGCATGCTGTTGCTTCTTGTCAGTGG 
GTTGGGGATCAAGGGCCCCACTGGAAAGTCACCTTACCCTGGAAGGCTTCCCCAGGCAATAGGCAGGTGTCACCTACAGCATTGTC 
CCTTTTGCAGTTCATTCC CTGATGTGCTTCTCATGTAC CG ATCAG AAGAACAAT ATAAACTG CCTGTGG C CAG TTTCATGCCAGGA 
60 GAAAGACCATTACTGTATCACGTTATCTGCCGCTGCGGGCTTTGGTGAGTAGCTGCCTGTTTCCCTAGCCAGGGCCAGGGACCTGC 

GGGGCTTTCCCCATTTCCTGCTACCCTGTCTGTCTGTCCCCTCATCCTCACTTTCCATGCAGGGAATGTCAACCTTGGCTACACCC 
TGAACAAGGGCTGCTCCCCGATCTGCCCCAGTGAAAATGTCAATCTCAATCTCGGTGTGGCGTCCGTGAACAGCTACTGCTGCCAA 
AGCTCCTTCTGCAACTTCAGCGCAGCTGGCCTCGGACTTCGTGCCAGTATCCCACTACTGGGCCTTGGACTCCTGCTTAGCTTGTT 
GGCTCTGCTGCAGCTGAGCCCCTGACCATCCCCCATGTGTTCTCCATATCCCCCCAGCTCAGGAAAAGCCCAGCTCCTTTTAGGTC 
65 CCAGGGGACCCTAGGAACCTTCAGCTCCTCCTGGGTGTGTCTAGTTCCCCCTCCACACTCTCTCAACGTCAGGGCTAAGTACCAAA 

CTCACCCATACCTGCTCTGTTGAAGTGGTACTGGCTACCCTTGCTTCCAGAGCCAATCCTATAACCTCCCTTGGGGAACCAGCGAA 
GGGGTGAAGATCTCCTTGGAGTCTCAAGAGTACCAGAGTCAGCGCCGAATCTTGTGGACACACTGACAAGGATGTCTAATCCAAAT 
AGATGTATATCTGTGTGCTCAGTGTATCCCTGTGTGAATGAAGCCACTTGGATTCTGGGGTGGGCAAAGAAGACCTGAAAAGATTC 
TACAGCAGAAGGCCTGTGTCGCCACCAAAACCCCTCCCCCTGGTATCATTGTACCCACCTTGTACTCTGTTCAGGAGGCTGCCCAT 
70 GGAGGACTGCCACCCCTCCAGATGAAGGCTCCCACTACCCGATGCAGTTGAGTCCCATCCTGCCCTCTCTGCCCACACTGGCTTCC 

TGCTGCTATTCTAGTGCCTCAAATAAACCGTTCACACCCTTTCCTGCTATGTCCTGGTTGTCCTTAACCCGTCTTCCCCCTCCGGT 
CCAAAGGGACCTGGGGATCCTGCAGGCCCACAGCCCTGCTTAAGCGATTCTGAAAGACCAACCCCGATACAGTGATACATTCCTAT 

G ATG CC AT CAT AG CAG AAG C AGAGGTCTCTGGG AGGC CAG C CTGGTGCAT AG CAAAT C C CAGG AATCT AGGCCCATTT AGTGAG AC 

AGGCCTGAGAGAAAAGAGAGAGAGCAAAGGCAGAGAGAACTTGAAAGTGTGCTGTCTCAGGCTGAAAGCTGAGAAGTACAGCTACC 
75 CATAAAGGCAGGCCCATCAGGCTGGTCACACATTCCCAAGCTTTGTCTGCCCCAGAGACTTCAGAGGCCTGCTGTTGCCACTTGTC 
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CTT CAT AAACTACCCTGT AGTCTAAGCCATGGGAGTCTGG CCC AGG CAAGTG ATACTTGTCCACCCTATAACTGG CTTTG CTTTGC 
TTTCTGGTATTTT AAGACGGTCT CGCTATGTTAAG ACTAG CTG CCCCAAACCCAG AG CAATCCTCTTTGAGTG CTGGAATTAAAGG 
CATGCACCACCACACCTGGCCCTTAGACTTTTTTGTTTCTGAGGCAGGATCTCACTTGAACGTTAGGTACTGGCATTACAGGCAGA 
TGCTACTACACCTGGCTTCCTGGGGTTCAGTGCTGTGAGTATTATGGACACTGATGGAGAAGCTCCTGAGTCTGGGTGCCTAAGGA 
AGCTATTTCTCAGCTGTTCCTAAGCTTCTGGGCTGTTGGGTGATACCATAATGGGATAAGATCCACACAGATCCTGGCTGTGGTGA 
TATCCGTGTCTGAGGAATACTGCCCAGTGGGGGTCAGACACAGGGACAACACAGGGGCTCAGGGTGAATTTCTAAAATCTATGTAG 
GCATTGGCTTTGTGCCATGATTCTCAAGACCAGGGTTCCCATGACGTATAGCCTGAGGGTACAAGAAGGAATTAGCCTCATACCAG 
GTAGCTCAGCTACCTGAAAAGGACAAACTTTGGGGAAATGTCACCGGGACAGCACCTGAGACTCAGAAAGTATGCTTTGTTCCTAG 
AATATTGAAAGGCCAAATGGAGAAAGGTGGGAGCCAAATCTTCTGCAAGGAGCTTGGGCTGCCTCAGTGTAGACAGTATCCACTGT 
GGTGTTCAGGACAGATCTGAGTAAGGTTTCTAGAGACTGGCTTGTCTGTGGTCCCAGCAGATCTAACCACCAAAAGCAGTATGAGG 
GAAGACACCTGGGTTAGACTCCCGGGACATGGGAACCAGAAGGGCACCAGGCAGTGACAGGGACACGTAACAAGCTCTGGTTTTCT 
CCCTATCTTGATTTAGCTTCCATATTGTGATGGAGTGGTGTCACAAGGCTCAAGAGTTGAGGCCACACGTGATCTGGGATCCTCTG 
CTCTAGTCTGGAGGGCGTGATGGTTTCAAGGCTAAAAACTGGGACAGTGAGTGGTCTGCTCTGATTCCTCTCAGGAGAAGAATGGG 
CAGAAGGGGCTTGAGTTCCAGGAATGACCTGAGGAGAAGGGAGGGTGAGGATTGGAAAGAGGAGGGAGAACTGGAAGCAGGGGAGG 
GAGGGGCCAGGGGCCAAGTTTCACTTCCCAAAAGCAGAATCGAAAGTATCCCAGAGTTAAGTTTCAATTTCATGAAGCTTGGAGGC 

aggaagggtgtggaaagagggaggaagggtgaatggggagggaagggtgcacactgcacctctaagaaggctgtccaggtttggag 

CCACCAGCTTCACTCATACCAGATTCAAATGCTAGATCTGATCCCACATGATCCAATATGTCTCTGATTTGTTCTGGGCCCATTCT 

ACCTCCAGACCCTGGCCAGCTTTCCTATTATTGCTGCTAGTTAGTGATCAGTGACCAGTGACCAGGGCTTCCCCAGTCTGATCCTG 

ctagcctgccccaaccagcaagtgcttagctacctcccttctgtcccaagggctccagtgacagactagagattgaggactgcaac 

ctcaggtggacgcctctccacctgagcatcatccaaccaactgagtatcctcaggcaagatcaaagcaaaagatgagagaaatttc 

cctactagggctccctctaataaacagagcatatgcaggaaaagcctactctgtaccaaagtataaaaggcaggggcgatgtaaag 

gtctcgtaaaggggtctatacttcatggtggatgctttgggggctctgtccccagctcagtagcccactctcattcctgggagtct 

gttgcttgtctaaactctatctttaattctaaccatctggttccaatcttttgttctgagacataggagtctagagtgcactaatg 

tattatttaaaaaagcgtgcagatcaggggctggaaagatggctcagcagttaagagcactggctgctctcccagaggacccaggt 

tccatgtcctgcacccacatggtggctcacaactgtctgtaatgccagtttacagggatacccatcctcttctatcctctaggggc 

actgcatgcatgtgatacacagacagacagacaggtagacagacagacagacaggcaaaccacttagacacataaaattaaaatct 

^TTTTTTAAAGCTTrCAAACAAAACCACGATACATCAAACATTAACCAGACCCAAAGCCTAGACGACGTAATGAACTTACATGCA 

gttagaactggcatttgaaatggaagccgtgaagctcagcattaaatttacacttccagtaccaaacattctatgcattgttagtt 

agggttaccgttgctgtgatgaaacaccatcaccaaaagcaatatggggaagagagggcttatttgacttatacttccacatcata 

gtgcatcactgaaggaagtcaggcgaggcaggaacctggaggcaggagctgatgcagaggccatggaggagtgctgcttactggct 

tgcccctcatggcttgttcagcctgcttgctttcttcctcctcctcctcctcctcctcctcctcctcctcctcctcctcgtccttt 

tttttttgagacagggtttctctgtatagccctggctgtcctggaactcactctgtagaccaggctggcctcgaactcagaaatct 

gcctgcctctgcctcccaagtgctgggattaaaggtgtgcaccatcactgcccggctcaatatgctttcttaaaggacccacgacc 

gactgcctgcccagggatggccccacctgcaatggcctgggccttcccccgtcaatcagcaagaaaatgctcttcggggcttgcct 

acagcgtgaagaacgtaggaaggcattttcttaattgaggtttcctcttcatggatgatttagcctgtgtcacgttgacgtaagac 

tatccagcccacaccctgacccacttttctttaactccttcctccccttgcccatgatctcttattttggagacctgcaggtgctc 

aagcttgctttccctgacgctgtggctgtttctctgaccactatgcctaactttaaaggtgttaaaattgcagcgctgggtgtggt 

ggtgcacgcctttaatcccagcacttgggaggcagaggcaggcagatttctgagttcgaggccagcctggcctacagagtgagttc 

caggacag ccagggct atacagagt aaaccc ctgtct cag aaaaaaaaaaaaaaagattg cagcaagtg cctggacaag c AG agtt 

tggccacccagccgcagaaaagagccaatgcaaccacattggcaagagagactaagatccagtggccagacctcattaaactcatc 

cttagggccttaacatgggggtaaggtttaaacaggagactgatagcaagggtgaggcagtccagccaaggtgtgcccccccccca 

ccgcggtctcagttctcaagtctacagtgtctcacaagttataaatctttctccaggggacatgttcttcctcctgtttccccagc 

ctttggctcttccagcaggaagtatctgaggaaattccagtttctggggatcctttatttcagtaatctgctagcccgagagagga 

acgcagataaatttctcccagggaggcaggttccaaaggactgatttgccagtccagtcaagtcttccccttgatccttaactaaa 

ttaagttgtccttgcgatcttcttgctttccttctcagtctggtccaccccctatacacacctgccccagtgatgaactctaaggg 

tccttagcctgcttcatcaggcctcatggccacagcacctcagcttccagaggccctaggtccctctccctctctttccattctga 

caagccctttcctgcaacacgtttcatgtcaactggagcaccccaggcagctttgaggcctcaggtgactggctgactggcacaca 

gtcccattaggaaaggctgcctgattgctggagggcctctcggcatactcagaactccgaggaccacggctatagcccagacctct 

ggagaaatttagaagatggaatgctggtctgtgtaccggggcatagccagtggggaatccttagcccagctggcaggagtgattgg 

tcttacagggcatgaccagaatgaccaaagtgctatagctctccaaggggaagccagagtaagacaggctgcccctgaggtggtgg 

caggtggcaagaagcagagggcagctaggagcccaagtcggggccactgagcaggaagtggctgtggtcacgcgcatgcataccgt 

acaccacttgttggggatctggggatctaggtccagcaaagaaagcttcaggaggaaaaactcttccatgaagtgttacagctcaa 

taaagcaggcaccctcagtcaatctttggtgaaaatcactcaggcactttattccttgtggactaggaccttataaacattttggg 

atg gggt gagtaagtgcttcctattggcttggtttgggattctctatctgcatggggaaggacttcaggtgttgactgtacatgcc 

tgattttcatggtcctcctagtggggtgtctcagtcacgtgctccaggacaggaatctggttgggagctagtttgaactcctgcca 

ttctcaatgatgaattttatggaagttctgaacttgctacaaccttaccagctcttctatctggtggcatggcccactgcccccac 

aactcctccttttcctttttataaaggagaggtatcattggagtgactgtctcctgtgttggggacagtttggtattgaaccaaaa 

cctgattggtagttatttttgcaatgctactaatctgctgctttagaaattggatgagacagggtgccaagagaagcaaggctcca 

agctcatacagggccaaggaggagcagaagccaagctaccaaggggttagagagccatggggcaggggtgttgggagcacagcatg 

cccagcgatccccctggagctctttgggcatttgcacatcttgttctaccagcccagattcactgacatagaagcaacattcctct 

tctagcaaaacacaagtccctccctgttcagcaggtagtaagcccaaggccctccagttttggagaacaactcctgccaaggaggt 

tgtctggcattgaagggactcaagcgtgtctgcagtggaggccattgcctggtcaagtttggtctggaagtcgatggccagatgct 

gtgtttggaccagggctgctctaccagctcctgtcatgcctaatgagacaaggaaacccagtgcagcaagcagagggatgaagata 

tctctctctctctctctctctctctctctctctctctctctctctctctctcttcctcccatctgcaaggcaagttcttcaggttc 

atagagataaatctgggaaacaattattataggagttgcaggagccttgaaaaggggtggggcggggggcagtgttaatgcaggag 

cctgtagtgctttgcaccagagaagtgcagggggttgatgtatgttgatttggtgatggtgttgtaacaggcacatataagatggg 

gtttttgaggagggtcctacaaggcaaaagggggaagaaatgccccacctttaggttgaagagaggaatatcctgtgctttccttg 

tgggtaagggtctatgggttttatgggaacagctgctaatagcagtcaggagagagaagcacagaaaaaagaggagtttttgggag 

gagttggggtgggtcattaaaggaaggaggtcagctgtatattggatttactgtagccaggaatgggtagcttggagttccttctg 

agactgattttcccattgaagaatattaacatgcataaagattgatttggaggtgggaggggggagttcacgagagacatgtaagt 

tggctatggggtatttggcatagccattatggtagagtttacccatgactcctgttcgacaacattcatcccacagatggctgatg 

gaaagctgaaaatgagttttaggttggtgagcatggtgccactgtggctggttggtttccactctgcagctccaatacctcctgga 

gacattcacctgtgtttcagtaaggaaagcagaggaaagggctgtgtatagtggagatgccatctgggtgtagggagatctcagtc 

ctggtccaacatgcttcaagtgggcaattctgggaccctatgatttttgagtgtgtatctgttgtaggtctccctagagaagaatc 
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tttgatggtaagtgttgggaaggctagagagaggctggacattagcggagttagtatgaagaatgacaaaggagaggtgtcccctt 

cctccaggcttgagtaggctaaatagaccttaagtgcttgccacagttggaccttaaagacccaggtggaatcttccatctagccc 

ATTTGCAATTTCTTACAGGAACAGACTGCCCGCTGAGCTTACTTTGCAACTTAATCTAGCTGAAACAAAGGATGGGGTCTGTGGAT 
TTTCCCTATATAAACACAGAGCTGAATATTAAATTTTGAGCCTTGATCAGAAACTTTGTCTTGGCTTCATCCTTCTCTTGCACCCT 
5 ATCCTTTATCATTTCTAGCCTCCCTTTCAAGTAGACCCAGTTCTCCATGGCTGAAGGACAGCTACAGAGAAGGGAGGTTGTGTAAG 

GCACATGCCTGGGCAGCAGTCACCAGGTCATGAATGTCTTTCCAGGAGATCTTGTTCTTTTGGGCATGGCATCTCCTCTGCCTCCT 
CCTCCACCTCCTCTGTCCTTGATCTGCCAGTAAGAGGCAGGCTATCTTCTTGGTTGGTGTTTGACATTTCTGGCAGGAACCCAGAT 
AGGAATAGGCTGATACTGTGGGAAAACACAAACGAAATCCTTCTCAGTTGTAAGGAGTCTGGTCCTTTCCAAATCCCATCCAAAGG 
ATCATGACATCGTACTAAGATGGGGGTGGGGGTGGGGGTAGGGGTGGTTAAATTTTGGTGTGTGCCAATGGAGGGAAATAGGAGAA 

10 tgcttagagtttttgtagatgttaaatatgcttggtgtagtcataactattgttaattgtacatgggggtaggtggttggcttttg 

ttttagaagttgagcttttaggatttgatgtattctttctactatcccttggccctgagggttgtggggaatccccgtatggtggg 

CAGTTTCCCATTGTGTGCAGAAAGrrTTGAACTGAGAACCAGTGAAGACAGGGCCATTATTAGTTTCTTTTATCTGTTGAGGAATG 
CCCTCTGAAGCTAAGTTCACCAAGAGCTGACAAAAAAAGGCTCTGTCAAAATCAAAGACACCCCAAATTTTCCTCTATCACCCCAT 
CCTATCAGTTCTGATCAAGAAGTAGGGTCGCCCTGGAGGAGAGCTCCAAGATGAAGTTTCTGACAGCTTTATTTTACCAAAGTCCA 
15 GTCTCCCAACCCAACCTCCATCCCAGAGAACAGGGTGTTAAAGAAGGGACTTCCTTGACATTCCTTGGCACTTCTGAAGGACTGCC 

CCTCTTGTGAACCCTGTCCTCTAACCCCAAGTCTCTGAAGACTGTTGATGAAAAGGGAACGCTGTTGTGCGGATAGATGTGGTGTA 
GGAAAACAGCTATGGAGACTCCAACTCCTGGGCAGGTTTGCCCGGATGTCTAAGTAGGGAGGACAGAGGCTCCAGTGGGGGCCAGG 
AGTTCCAGCCAGAACTCAGCACCTGACTGTGAGGTGGGGCCTGACCCCTCTATGTGGACCAGAAGTTCTCCCTGGGGTACCTTCCA 
ACCTCCCAGCCTCTGGCCAGCTGTGCTATTTCCAGCCCCCAGCCTCCACCCTCAGAGGGGAGTGGTCTGGGAATGTCACGGAGATG 
20 ACATATACACTTCATCCCAGGCCTGGACAGAGGCCAGAGAGCCCTAAGAGGCTCTATTAGAGCCCCTGCTCCCTTCACTTCCGAAG 

GTCCCCATAGTCCTCTCCCTCCTCTAAACTTCAGGAAATCGAAACTCAAATTCTCCGCCTCTCCACCTCTTCCCAAAAGTCAGGAA 
ACTGAAAGCTAGCTCCCGACCACCTCTGCCAATTTACTTTCTCTTCTCTCTCCCAGGTATCTTACAGCCTGTCTGAAGCCTGTGGT 
GCCCTGCCCATGGTGAGTCCTAAGTAGGACCCAGAATCTAAGCAGGAAAGTGGAATGGGAGTTCTGCCCAGTGAAAGCTCCCTTTG 
AAGTAGCTCTGGCTCCCCAAACACACAAGTCAGACTAAATCTTCCCTGGAGCGCTCAATGCCCGTATTACCCCCAAGCGCCCCTGG 

2 5 AAACTCCTATGGGTTGGACGGGAAGGGTCGGGCATCCTCCTCTCGCCCCCAGGGAGGGACAGTGTTGTTAGTGAGTGTAATAGCTC 

TCAGCGTGTGCTTGCTATGGGGAGATTCCATTGACTTGAAAGTTGAAATGCGCTCTTACTGCTTTGACAGCTTCTGCCACTAGGGG 
CGCGTGTGGCCAAGCCTGG AG CCCGGGTTTGAAAG CACCAC CCTCCTGGG ATAGGG TT AGTCAG CTTCTTC CGG CAAG CTGTGCCT 
GCCGGTGAATTAAAGGGGCAAGGGTGGCCACGGTGGCACATCCAGCTCCCGTGCTAACCATCAGCTTAAAGTCATTAGATGAAAAT 
GAGAACACAGCCACATGCCACAATTGAGTGTCCCCTGCCCTAGAGCAAACTCCCTTCAGCCCTCACCCATAGGGCCTTTCCATCTG 

3 0 CTGGGCAGATGACTAAGGATCTTGGTCTAATAATTCCATCTTCCATTGATGAGTCTGCGGTTCCATCTTATGGCTTGAGTGTTGGA 

ACATCTCTCGTGGAGGAGAAATGCACGGGCGCTAGGCTATGTTCCTTCCTCACAGCTGCCTTCCAGGGTGTCGGGGTACCAGGCTC 

CTGGGACCCCAACACATCACTCAGGGGAGGTGAAATGCAGTCTAAAATAGGGGTCCCAACCCATGTTTCTCCAGGTGAGAAATGGC 

AGGGGCTAGGACAGTGGCTGTGGTTCTCAAACTCCTGGGCACCCAGATGCCGCCGAGAACGGCATTGAGAATGGGGTTCCCATACT 

TCTGTGTATCCCAAGGCCGCTGAGGACTGCAAGCAGTTGGGAGAACAAGGGCCGAGGGCCTGTGATGAGGGCGTGTGGGGGCTCCA 

3 5 ACTTAACTCAGGTGAGTGCCAGGAGTGTGCAGGGGCCTTCTACCCGAGACTTAGGTGCAGCTCTGTATGATGAAGGCTTCCCCCCA 

TAGTGGTCCTTGATGAAGGAGACAGCCCTTGCTTGTCCAAACTGTTTATTCATGGCACATGAAGACTCATGTGATTTACTCAGGGT 

GAACCAGAGATTAAATACCTTTTGCAGAAAGGGACGCTTAGGAAGAATGCTCATTGGCTAAACAC 

MOUSE SEQUENCE - mRNA 

40 CTTCACCCGGAGTAGGCTTCTTTGGCTTGCGAACCTTCAGCAGATGTCTGCCACTTCCAACATGAGAGTCTTCCTGCCTGTGCTGT 

TGGCAGCCCTTCTGGGCATGGAGCAAGTTCATTCCCTGATGTGCTTCTCATGTACCGATCAGAAGAACAATATAAACTGCCTGTGG 
CCAGTTTCATGCCAGGAGAAAGACCATTACTGTATCACGTTATCTGCCGCTGCGGGCTTTGGGAATGTCAACCTTGGCTACACCCT 
GAACAAGGGCTGCTCCCCGATCTGCCCCAGTGAAAATGTCAATCTCAATCTCGGTGTGGCGTCCGTGAACAGCTACTGCTGCCAAA 
GCTCCTTCTGCAACTTCAGCGCAGCTGGCCTCGGACTTCGTGCCAGTATCCCACTACTGGGCCTTGGACTCCTGCTTAGCTTGTTG 

4 5 gctctgctgcagctgagcccctgaccatcccccatgtgttctccatatccccccagctcaggaaaagcccagctccttttaggtcc 

CAGGGGACCCTAGGAACCTTCAGCTCCTCCTGGGTGTGTCTAGTTCCCCCTCCACACTCTCTCAACGTCAGGGCTAAGTACCAAAC 
TCAC CCATACCTGCTCTGTTG AAGTGGTACTGGCTACCCTTG CTT C CAG AGCCAATCCTAT AAC CTCC CTTGGGG AACCAG CG AAG 
GGGTGAAGATCTCCTTGGAGTCTCAAGAGTACCAGAGTCAGCGCCGAATCTTGTGGACACACTGACAAGGATGTCTAATCCAAATA 

gatgtatatctgtgtgctcagtgtatccctgtgtgaatgaagccacttggattctggggtgggcaaagaagacctgaaaagattct 
50 acagcagaaggcctgtgtcgccaccaaaacccctccccctggtatcattgtacccaccttgtactctgttcaggaggctgcccatg 

gaggactgccacccctccagatgaaggctcccactacccgatgcagttgagtcccatcctgccctctctgcccacactggcttcct 
GCTGCTATTCTAGTGCCTCAAATAAACCGTTCACACCCTT 

MOUSE SEQUENCE - CODING 

55 atgtctgccacttccaacatgagagtcttcctgcctgtgctgttggcagcccttctgggcatggagcaagttcattccctgatgtg 

cttctcatgtaccgatcagaagaacaatataaactgcctgtggccagtttcatgccaggagaaagaccattactgtatcacgttat 
ctgccgctgcgggctttgggaatgtcaaccttggctacaccctgaacaagggctgctccccgatctgccccagtgaaaatgtcaat 
ctcaatctcggtgtggcgtccgtgaacagctactgctgccaaagctccttctgcaacttcagcgcagctggcctcggacttcgtgc 
cagtatcccactactgggccttggactcctgcttagcttgttggctctgctgcagctgagcccctga 

60 

HUMAN SEQUENCE - GENOMIC 

NNNNNNNNN NNNNNNI'n*NNNNNNNNNNNNNNlJNNNNNNNNNN^ 

NNNN^^jjjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm 

ijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt^nnnn^ 

6 5 NNNNNNNNNNNNNNNIWNNNNNNNNNNtmNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^wnnnnnnnnnnnnnnnnnn^ 

N|4NNN>n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

jgNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

70 NNNNNjjjn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNN N>nWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnt^nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

j^nnjjnnmnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

75 jjj^jni^jjjnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
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NNNNNNNNNNNNNNNNNNNNNNtHWNNNNNJWNNNNNNNNNN^ 

NNNNNNNNN1WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT*NNNNNNNNNNNN^^ 

N NNNNNNNNNNNNNNNNNNI'I^TNNNNN^INNNN^^NNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNKNNNNNNl'ft'INNNNNNNNNNNNN^^ 

5 NNNNNNNNNNNNNNNNNNNNHNNNNN>TNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNbTNNNNNNNNNNNNNNNNNNNNNNNNin^NNN^ 
NNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNtn^lTONNNNNNNNNNNNNNNNNNNNNNJn^Nfn^n^NNNJnWNNNN^ 
NNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

1 0 NNNNNNNNNNNNNNNTGGCAAAACCCCCATCTCTACAAAT^ATACAGAAATTAGCCAGGCGTGGTGGTAGTGCATGCCTGTAATCCC 

AGCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCGGTGAGTTGAGATTGCGCCACTGCACTCCA 
GCCTAGATAACAGAGTGGGGCTCCATCTCAAAAAAAACACACACACACACACACAAATCAACTGTTCCTCTGGCCCCCACTTTCAC 
CTGCAACCTGGAGAGCAGTGGACACTGATCACAGCCTCACAAGAATATGACCCTCCCTTTTTTCCTTTCCTCCTTCCCCTGCGGCC 
ACTTCTTTCTTTAACTATTGAAGCCCCAAAACCCTCTTTGGAAAAGGAGTGGGCTGCACACCCTACTGTGTTTTCTGCCTCTTTTT 
15 CCCGGGCATGGCTTCAACCTTGGCAAAGTGAACCTCTGAACTGGTTGAGACCTGTCTCAGTCACTCTGTGGGAGGGGCCTCCCCTG 

AGGTTGGGGAAGATGTCCCAAGAGGAGGGACAAGCAGCAACTCAGGGAGGCCTGGAGCCAACTTCGGTTTCAGGGTTGAGCCAGGG 

tcaaggtggcagtggaagttacaggaagagcctaaggccccagtggtgggagcagatgctgaaatccccgggagcactttggactg 
tgccctgggagaggcgggaaccaagcctgagagcagagtactggcagctgcacgttagaatgtgaagcctggacacagggaggtca 
ggcagcgagctcacctcacggcagcccagccagagagtcagcctgctctccccgcactgagccaaggctgggagacagcctacctc 
2 0 ccaccagagccagcaggcaggtcccagcccagcctgccccgtcccgccccagcctgccctgtcctgccatctgcactccccgtcag 

gcctcctggccagccccacagtccctgccttccaagagacacaggcagcggcagcaggggctggatgggggaggccaagaatcaga 
ggcgctcccccacaggacccctgaatcgtggccagagaaaggtcagggcaggatgaggcctgtggccacgggcagatctcaggtgg 
ctgacccgtcctaggagcacacagggcagctgtggctccttccctcttgaacccagaaaacagggcagagctcatcggtggcctca 
tctgccagccccagcagtaaggccaccggctcattcttcatggggcagcagcatctggctttctggctccagacaccgcctgctgg 
25 gccaggccttcaaccaggtccctcctgacagcaggcacgcctgagtccagacccgagacagagccgggaggcagcctgcagcaaac 

gtgccccaaactccacaggcgcctaacccagtcctgccaagggaaagtgctcaaggctctgccctctcgctggaggcccactgctc 
actctcacccgtgggacttctccccacaggccccagcagcctcctcccgtcatctgagacgctaccaggacaaaagtcttccacaa 
ctagggccaaaggcctcttagtcatggaagtctccctgaacctattctggttcggaggttgcctggtttaaaattttaaaaattaa 
aaaaacaaaagcctccgcatgacagcaggcccgtcccagtcttatgatctctctgctctggtgtgggaggaggagggagtgccgtg 
30 tgaggaggagggagtgccgtgtgaggaggaggagggagtcctgtgtgaggaggagggagtgccgtgtgaggaggagggagtcccgt 

gtgaggaggagggagtcccgtgtgaggaggagggagtgctgtgtgaggaggaggagggagtcctgtgtgaggaggagggagtccca 

TG TG AGGAGG AGGGAGT C CTGTGTGAGGAGG AAGG AGT CC CGT G TG AG GAGG AGGAGGGAGTCCTGTG TG AGG AGGAGGGAG TGCT 
GTGTGAGGAGGAGGGAGTCCTGTGTGAGGAGGAAGGAGTCCCATGTGAGGAGGAGGAGGGAGTCCTGTGTGAGGAGGAGGGAGTGC 
CGTGTGAGGAGGAGGAGGGAGTCCTGTGTGAGGGGGAGGGAGTCCTGTGTGAGGGGGGAGGGAGTCCTGTGTGAGGAGGAGGAGGG 
35 AGTGCTGTGTGAGAAGGAGTGCTGCTACGTAAGAAGGAGGTAGATGTGTGGGGGGAGAGTTGGCATTCGGCCCGGTCAGGACTCCA 

TGGCCCTTGTTACAGTTGTGGGTAGAAATGGAATCTCTGTGACATCTCCTGCTCCCCTTTCGCCTGCCCCAAGGCAGGTCTCCAGT 
ACTCCCTCTCCTTTCTGATCATGGGCCCAAAGAGGCTCATTCAGAGAGGATCAGTCCCATGCCCTGGGGGCAGGAATGCTGAGCAC 
ATAGAGGTTTACCTGGAGGGGCCACGTGGGCGGCATGGAAGCTCCCCACCCCTTCCGGGAGACGGCGCCCTGTGCCTCTCGCGTGT 
ATCCATTTATAATTAACTGCAAATGTGTTTCCCTGAGTTCCCTGAGCCACTCTTGCAAATCAATTGAACGCAAAACCGGGAGGGGC 
40 TGCAGTATTGCTGGGAAAGAGGGTCCTGATCCAGACCCCAAGAGCAGGTTCTTGGATGTTGTGCAGGAAGTAATTTGGGGTGAGCC 

ACAGAGCACAGTGAGAGAAGCAGGTTTATTTGAAATGGCTCCGTTCCAGAGTGGGGCGTGCTCAGAAAGCAGGAGGAGGAGGGCCr 
GTCCTCTGTTAGTGCCTCTGCTTACAAGAAACTGTAAGGAGCTACAATTACACCTGGAATGGGCAGATGCACCCACTAAGGATAGG 
ggctgtgggtgccatcagtgcccgttcatcctccaacctcaggctgctcattgaaattatctctgagtaaagtggcctgcactctt 
gggttatctggacagtctgcgggcttgctgggagatgccccatatggccacaaatattctgtaattataattggtgtccagcttga 
45 gacatggctatttttagaccataagcattaaccttataggtgccttgtgagtgcctcctactcacttcaagatggagtcactctgg 

tcatgtttcattaaaccagaggcctggtgagcaagcgttcctctaacagtgggaacctcaacgtcgggccagtcggtaagaagttc 
cagaggctggccctcgcagctcatgtgtgtgcatatgtgtgtgtgtgtgtgtgtgtgtgtgtgtaggtgtctggatctgacgctat 
ctgcaggtaccggaatggtgttggaggacactcggctggtgtccgctgcagaactgatggcttgctcggtggcggggagannnnnn 

NNNNNNNNNNbnWNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNN!^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNKNNNNNtWNNNNNNNbn^ 

55 NNNNNNNNNNNKNNNNNNNNNNNNNNN^IJNNN 

NNNNNNNNNNlJNNNfWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 

NNNNNNNI-MNNNNNmJNNNNNNNNmJNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNlttmJNNNNhWNNNNNNNNNNNNNhmNNNNNNNNNm^^ 

NKNNNNNNNNNNNNNNNNNNNNNNNNNNTWNNNN!^TWNNNNN^^ 

60 NNNNNNNNNNNNNNNN^^N^n^NNNNNNNNNNNNNNNNNl^^NNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^nnnnnn^ 

NNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNtnvlWNNNNNNNNNNNNNNNNKNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^TNNNNNNN1JNW 

NTTONNNNNNNNNNNlttJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlftJNNNNN^ 

6 5 NNNNNNN>ftJNNNNNNNNiifojNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>R'JNro^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNN^mNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^'^W^ 

• NN^nWNN^n^^INNNNNNNNNN^WNNNNNNNNNNNN^n^NNNNNNNNNNNN^^ 

7 0 nnnnnxwnnnnnnnnnnnnnnnnnnniwnnnnnniwnnnnnn^ 

NNNNNNNNNffl'TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

h T NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^^ 

NNNNKfeJNNNNNNNNlTOJNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNlJNNNNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

7 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtTNN^ 
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NWNNNNNNI^^WNNNNNNNNNNNNNNNNNNNNNNNNNNNNKWNNNNNNKWNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNJ j NNNNNNNN nnnniw^ 

nnnnnnnnnnnnnn 1 WN nnnnnn>innnnnnni^^ 

TGGTCCCCAGAGAGCTGAGCTTCTCCTCCCATCCCCCGCAGGCCTCCCCGAATGTTTCCAAAGATCTGGGGCGGGACCGGGCGGAG 

5 actgccgccaggagcctcccggccgccccagggctgcgcagccactggagcccatcacccaactccagacgctcctggctcctcta 

CGTGGGCCGGGAGGGACAGCCTTGAGGACTAGGGGAGGGGGCACGGGACCTTGCAGAGCTCCTGGCCGGAAAGGGAGGATTGACCG 
CCCCCGGCATATCACCCCGGAGCACTGGAACCCGCCCCCGCTTCTTGTTTTGGCACTGGTGGTGCTTGCGGTGAGGTCCAAGGAGC 
CCAGCCTCCCTGAGTGGACCGCCGGGCCCCTCCCCGTTCCGGGACACAGGAGAGCTCCCGCCCCTTGCTGGCTGGGCAGCCCCTAG 
ATACCTGGCTCCCAGGGGCCAGCTTCCCTGAGCCTGGGGATGAGCCATGAGCCTGCAGCCTGGCCCCAGGGCGGCCCCCCACGGCC 
10 TGCCGGCTGGCTCCCTCCGGCTCCATGGCCCACCCGGCCTTCCTAATTGCCTTCGGCTCCCACCGGTGCCTTAGCTCAGCCTGGTG 

GCCCAGCGGGTTGGGTGCCACCCAGTGAGCAGGTGGCGGCACCAGCTGGACCTGTTTGTGGCCCTGTATGCTAGGACTTCCTCAGA 
GACAGCTCAGGGACCCCCCCCACCTACCAGAACCTCACTTAGGGGGTGGGGGGAAAAGGAATTGGAGATCCTTCCTCCTCGGGCTA 
CTCCCTGGAGGCGGGGATAGGCCCCAGCCGGACTTGGCACTGTTTTTGGCCACCTGGGGCTCCCACTCCCAACCCCAGGATGTCAG 
CCCAGGTCTCACTGTCCTGGCCTGCTGCTCTCCCCTTAGGGCCTCTGCGGGCCCCTCTCCAGATCTGTTCTCTGAGGCATCCTCCT 
15 TACCCCCAGTGCCCAGCACTAGCTCCCCAGGCCCGGGATGTCCCTCCCACTCCTCTGCCCACGGCTGTCCCTGACAGAAGGCAGCA 

GCCTCCCCCTCCAACACCATGCACTCACAAAACAGAGAATCACGACCCCAGCTGGGTGTGTTCCAGATTCTTTCTCCAGCAGTGCA 
GAGGGTCCTGTGCAGAGGCCGAGGAGCAGTACAGCGACCCATCTGGCCCTTTCCTGCTGGTGGGACCAGTGGCACGCAGCCTTGTC 
TCTCGGAGCCCATTTCCCAGCCACAGAATGGGGAGTAGCAGATACTGAGTGGGGTGCTTTCCTCGGAACTGAGTAACATCAGGAAT 
GGGGAGTGCTTTCCCCCTCAGCCATGCCCCACCTGGCCCCAGGTCTCCATGTGAGGGGAGCTGCCTGGGCTCAAAACACTGAGCCA 
2 0 TCCCAAGGAAAATTCTAGATACAGATTAGCTAATATACACTGACAGATACACATATAGATGTGTATATAGATTTCTCTTTTTTTTG 

AGACAGGGTCTCACTCTGTTGCCCAGGCTGCAGTGCAGTGGCATGATCATAGTTCACTTCAGTCTTGAACTCCCTGGCTCAAGAGA 
TCCTCCCACCTCAGCCTCCCAAGTAGCTGACCACAGGCACGTACCACGCCCGGCTAATTTTTGTATTTTTTGTAGAAACAGGAGGT 
CTCACTGTGTTGCCCAGGGTGGTCTCAAACCCCTGGCCTCATATGATCCTCCTGCCTTGGCCTCACATAGCATGGAGATTACAGGC 
GTGAGCCCCTGTACCCAGCCCCAGACTAGCTAATATTATGACTGATCACCATTCCCCATTCCCCATTCCCCCACCCCAGGACCACT 
25 GGCAGAGGCCACTCACTCTGCCTTCTTTTCTGTGGTTCTGAGAAGGCTGCTGAGTTTCCTCCTCTTGCCTGTGCAGCCCCCTCCTG 

CCAGGTTTCAGGAGGGAGATAGCCTAGAGCATGTCTGCACTGAGTGAGGAGTGGGTCAGGAGAGAAGCAGGGAAGTCCTTGTGTGC 
TGGCAGGTCCCTTCCCCTCTGCTGTCTGTGTCCTCATCTGCAAAGTGGGGGTGCATGGTCTTGGGGAGGAGTGAGGCACCACCCGG 
CCCCCTAACCAGTGTGTCTCTCCAGAGCAGGACAGGCTGCTTTGGTTTGTGACCTCCAGGCAGGACGGCCATCCTCTCCAGAATGA 
AGATCTTCTTGCCAGTGCTGCTGGCTGCCCTTCTGGGTGTGGAGCGAGGTGAGGTGCCCTTGGGGACCCCAGACCTTTGTCCAGCT 
30 GTGCCCTGCTCCACTCCCTCTCCACCCCTCTCCCCTGAGCAGACGCTCCAGGGGTCCTTCCAGGCCGCTCCCAGCAGAGGGCTCAC 

CCGGCCTGGCCACACTGTCTCACTGTGTGTTTGAGTGTCGCTTGACCTGCTCGACGGCCAGGGTGGGGTGTCACTGTCTTTGCTCT 
GCCTTGAG CCCAGGGCCTGGTATACAGTAATTTCT C AGT AAATGTCCACTGGGGTCAGG C CTGGGAGGGACACTGG AGG CTTCC CT 
GAGACAGGTGTGTCCTCCTTCCGCAGC CAG CTCG CTGATGTG CTTCTCCTG CTTG AACCAGAAGAG CAATCTGT ACTGCCTG AAGC 
CGACCATCTGCTCCGACCAGGACAACTACTGCGTGACTGTGTCTGCTAGTGCCGGCATTGGTGAGTGCCAGGCCTCAGACCGTGCC 
35 TTCCTCCCCTGGCCATCTCCCTAGCCCGGGCCGGGGCTCAGCAGAGGCCATTGCTGTCTGTCTGCAGCCGTCTGTCTCTCCCCTGA 

CAGCCTCATTTCCCATGCAGGGAATCTCGTGACATTTGGCCACAGCCTGAGCAAGACCTGTTCCCCGGCCTGCCCCATCCCAGAAG 
GCGTCAATGTTGGTGTGGCTTCCATGGGCATCAGCTGCTGCCAGAGCTTTCTGTGCAATTTCAGTGCGGCCGATGGCGGGCTGCGG 
GCAAGCXjTCACCCTGCTGGGTGCCGGGCTGCTGCTGAGCCTGCTGCCGGCCCTGCTGCGGTTTGGCCCCTGACCGCCCAGACCCTG 
TCCCCCGATCCCCCAGCTCAGGAAGGAAAGCCCAGCCCTTTCTGGATCCCACAGTGTATGGGAGCCCCTGACTCCTCACGTGCCTG 
40 ATCTGTGCCCTTGGTCCCAGGTCAGGCCCACCCCCTGCACCTCCACCTGCCCCAGCCCCTGCCTCTGCCCCAAGTGGGGCCAGCTG 

CCCTCACTTCTGGGGTGGATGATGTGACCTTCCTTGGGGGACTGCGGAAGGGACGAGGGTTCCCTGGAGTCTTACGGTCCAACATC 
AGGACCAAGTCCCATGGACATGCTGACAGGGTCCCCAGGGAGACCGTGTCAGTAGGGATGTGTGCCTGGCTGTGTACGTGGGTGTG 
CAGTGCACGTGAGAGCACGTGGCGGCTTCTGGGGGCCATGTTTGGGGAGGGAGGTGTGCCAGCAGCCTGGAGAGCCTCAGTCCCTG 
TAGCCCCCTGCCCTGGCACAGCTGCATGCACTTCAAGGGCAGCCTTTGGGGGTTGGGGTTTCTGCCACTTCCGGGTCTAGGCCCTG 
4 5 CCCCAAATCCAGCCAGTCCTGCCCCAGCCCACCCCCACATTGGAGCCCTCCTGCTGCXTTGGTGCCTCAAATAAATACAGATGTCC 

CCCAGCTTCCTGCTCTGAGTGTGGCTGCCCCTTGCGGGGAGAGGCAGAGCACCCCAGGTTTGGAGGGTCCTGGGGTCTTCTGTGGT 
ATGGCCCAGGGGGGTGGTGGGGGAGGAGGAGTCATCCCCCTGAGCCACAGCCAGCTGCTTGCCTGACCTCAGAGGGAGCCCCTCCC 
CAGTGCTCTGCCCTTTCTTCTGCCCCAGGTTCAGCAGGTCAAGTGAGTTCCTCCTCCACACAGCGGAAGGAGGATGTTGGGGGGCA 
TGGAGGAAAGAAAGCGGGTGCAAGAAGGAGCACGCTCAGGCTGGGGCAGCACCCAGGGCCGTAGGACTTGGGAATGGAGGGTGTCT 
50 GTCTGGACCCGCTGGTGCAGAGGGCACAAAAGCTGGGCTGGGGCAGGACAGACGGGCCGGAGTGTAGTGAGTGGCCTGTGGGAGGG 

GCAGGGGGCTCCCACGCAGAAGCTCTGGGCAGCAGCCCTGACCCATCCGTGCCTGGACTGCAGCGCTGCCCGCTTCCCCCTGGCAA 
ACAGGTGGCAGCCTCCTGACAGAGGAAGCCGGCCCAGGCCGCCGTGTCTGCAGTTGGGTGCTGTGCGCTGCCCAGAGGGCTCTTTG 
GGCTGGAGAGAGAAAACAAGAACAGACACCCAGTGGAGGTGTGTTTGTTCATTTCTCCGGGACAGTGGGAGGGAGCCGGCCAGGGT 
CTCAGCCACTTAGGGCCCGACCCTGAATTTTCCCGGCTGGCCAGAAACTGTGGTGTGTGTGTGTCAGGATCCCAGGGGCACCGTCC 
55 AGCAGGAGGGGCCGGTGGTCAACGTGGAGGCCCGAGATTCCCACCCCTGGCAGCTGATGTGAATAGCCGGGTCCTCCCAGGTCCCT 

GAGGTCAAGGCAGGTCAAAGACCTGTGTCCTCCTCCTGGGTCCCTGAGCTAGTGATTCCTGTCTGAAACACATGAATCATTACTGC 
CACCCATGAGGGGCCCATTGTAACCGAGCGAGAGGGCCTGGAAGAGGTCAGCGGGAGGAGGGGCCTGATCGGTGGATCAGCTATCC 
CTGTGCAAGGACCCGGAGCCCATCAGAGCAGCCTGCAGAGACTGAGCTTGAGATTCCGTCGGGAGTTTGGATTCGCTGAGTGGGTC 
G CTCT AG CATTGAG AAATGCAAGCAGAGAACAGAGGGTGG AAACCAGATGGTCCAGG AG CCTGGGC ACTGT AG CCAGGAGGACAGA 
60 GATCCCGGTGTGCAGTGCGTTCACTGCATTGTTCACTCGGAATCGCAGGTGGCTTTGCTGGAGGGACAGACAGTTGATCATAGTGG 

AGCTGGTGAGAGGAAGCTGCACCCAAAAGCCATGGCCGGGAACCTGGATCTGACTGCAGGGAAACAGAAGCGTGGTGGGCGCTGGG 

cgatgatggaatttctaacaaatgctttgtttctgctaaagctaacttgcgcttccatctctggcatctcctccacttcccaggtg 
agctgactggttactgagcctcacaaccacactgagacgggggcgcggtcatcccctcgtttccccaggggagacaggctcagagt 
ggaagccgcttgtcctcctaggatctgggactcggggcccagctctccctctgctctgggtttagggctgaggtcagaggcagccc 
65 tgacctcctgctggtggtgggtagggtagtcccgccgggttcctgctgccccgccctcgggaggctggaggccccccaaggacagg 

tggtttccaggagcagcgggagggagcccgggttgtgtcctgggcctggagcagagaggggaggagcccagcgcctgagtttcaat 
ttcctgaagcctgggggagggagaggaagagagcctcgtttcgtttcggggctctggacctgagcctcccgcccagggcccaccgc 
accccgctaggacctgggatttcccagtctccacaccggcccggaactgggccccctcctctccgcagcccatccagccccacttc 
cccgcttccccgcttcccagcatctgcccgcggatgagcctctggaggatgggcggcccgtcccggcgctgcccctcacccacccc 
7 o ccaccgctcaacccctgtggggacttcctgcagtgaggcccaggcaggacgctgcgctgcctcccccatccacagcctctgccccc 

ttgacacccccgccctctgcggtgccttgcaggagtcgccagcctgtgggcccgggaccatttcacacgctgtccacagtcgtgga 
aacccggcagccacagcaggcctgggcccacggtgcctccacccctccgtcagcccccagcaagtcttcctgggggtccccagccc 

TG AG TG CG AGAC CCTC CAGG CTG CTTCTGGACCTCGGGGCTG GGG CTG AGCC CGATC CTGGCTGGAAATG AGT GCAGGG C CGGGCT 
GCCTGGGGGAAGGCCCTCCAGTCTCTGAGCCCCACCCTGGGGAATTTGCTGGGACACCTTGAAGGCCGCAGGCCAGACCCCAGGGG 
75 TTAATAAGGGAACAAAGTCCTTGGGCGAACACCTGCATTTACTATCTGAGCCAGCAGGCAGCTAGGATGCTGGGTGAGGGGGTCTC 
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tgggctgctgggcggccaggcgggggcatcggggcaggagctgagggctgcactgggcaaccaccctgagctcctgtttacccacc 

aggggcagtgccagggcgggctgggctcacagcagagcccagaggaaggggctcaggctgagcaggagctccctgacagcctggca 

ccagaggccacgccgcactgtggccgccttgttacggaggctattttcacagcaggtcatgtccagcttctcaatcttcgagtcaa 

tcagtctatcctcaatttctgtggggtaagaccctccagggaccacaggatgggtgaggttcataatctgggcacagagtggggcc 

5 ACAGCCCTTGfrrAGTGTAGCTGAGCTTCTGCCCTGTGGGCAAGAGAGGAGGGTGTCTGGCACAGGAGGCCCCACCCGACCCCCTCG 

GACCCGCCCCAGGACCGCCCCCTTCAGGGAACCTTGAAGCCAGTGGGGACGCGGAGGCGAGCAGAAGAGAACGGGCGGCGGCCCCA 
GGCCCCACACCAAGTCTGCAGTCCATTAGATGGAGGTCCCTGAGCTCTGTCCCCAGATCTAAGCTTCCACCAGGCCAGGGGGCTCA 
AGGCAGAGCCCCTGGGATGCTGCCAGAGAGTGCCCTGCCCACCCCTCACCTGCCTACAGACGCTGGGTCCCACCCAGGACTCACCA 
TCGATAGTGCCAGTGACCACAGAGGAGGGGCAGCTTTGAGCCTGCATGGGATAGGAGACGGGGTGACACAGGCTGGGGTCCAGGAC 
10 ACCGTAGCACTGGAAGCACTCAAGGCCCTGGCCTGGGATGGGGCGGGGAGGGTGCAGGTCAGGGTCGCAGGCTGAAGGGTGGGTTC 

CAGTCCCTCTCACCAGCACCGGCAGCAGGCCTGGGCAGCACACAGGTAGGCTCAGGTGCCCTTGGCTACTCAGAATTGTGGGCAGG 
GTCCTGCTGGCATCTGGAGCCCCCAGCATCAAGAGGGTCTTACTCCCACCTTCAGGCCTCCTTCCCATCCCCCACCCTCAGCCAGC 
AGCAGCATGGGGCTAGTGACCTTCATGGTCTTGGGTATGGGTGCATTGAGGGCACATGTGGCACAGAGGCTCTGAGCCTGGGAAGA 
GCTAGGGGAGGCCTTGCACCCCCGAGCCTGGGAACCTCTGCCCCACTTCTGGTTTGTGATGAGGAACCCGGATTGTTTGTGTAAAG 
15 TGCACACAGCTGATGGCCTCATCCCATCATCTCACAGAATGGGAATTGAGGGGTAGAAACCCTTCCTTCCTGACCTGGCTGCTCTG 

GAAGGCAGACATGACCTTGAGCAAGACCCCTCTCACCCCACCCCTTCTCTGCCTGGGGCCTCCCAGAGCTCAGGGTGTGAGCAGAA 
CAG ATCCGGAGGGAGG AGGGGCTGCGGTG AGGAGAGGAG GGG CTG CGGTGAGG AGAGGAGGG AGAGGTTGTCCCCTGGGGTGGG AG 
GACGCCTTAGGAGAAGTTCTGACTCAATAGAGAGGAGGGTCCTGGACTAGGGCCTTGAGTTTCAGTTTCAGTTTCCTGGTGCATCA 
CAGTGTTGGTGTCTGAAGCAGGAGAGAAAAGCAGCCGTGAGACCTCAGGTCACACCCAGGACCAGGCCCTTCCCGCTCAGGATGAG 
2 0 GGTCTCTGGCTGAGCCCACCACTGGCAGGCCCCCGTGCAGACAGAGCCTGGGAGGGGCCAGCAGGGCAACAAGCTCTGACACTGAG 

ACCCCAAGCCAGGCACCCCTTGTTTTCTGTGCAGGGAGCAGAGGCCCCTGTAACGGGGTGGGACGACATGGGGGCTCCCTTGGGGC 
AGGGG AGG AGG GNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
nnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnwjnn^^ 

^ft''^NNN^r^JN^nJNHNNNNNNNNNNNNNNNNNNNNNNT^NNN^^ 

2 5 NNNNh7JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^^ 

CACCCGAATTTGTTCTTCACGGAGAATCAGAAGACACAGGAAATGGGCCAGGGGTGACTGACTGCAGACTCCACCCCCCCTCCCCA 

accaggtgctgggcagaaggaagagagggctgcctgggctgtggggacagagcccttgatgaagacagataaaggcagcagacctg 

CATAAGGATGGGTCGCCTCTCCGGTGGGTGGTCCCTTCCGAAAAGCAGAATCCACTCTGTGCCCTCAGGGGTCTCTGCTTGGAGAG 
TCCATGGCATCTGAGAGGATGGGCCAGGTGAGGTGGGGGTGGCTCCTGAGAGCAGGGAGGACAAGGGCGGAGCTGGAGGCGTCAGG 
30 CCCAGAAGACCCCCCCAGTGACTTGGGGCAGCTGTGGGCAAGGCTTGGACCCAAGAGGCCTGACCACCCCGCCTGGCAGCACACCA 

GAGCACAGGCCAGACCTGAAGGGGCAGCGCCAGGGGGGCCCATGGTCCACGGGTCACTCTGCTGGCCCTGCGGCCACACTGCTCAG 
GTCCCAGGGCCTGATGATGGCTGAGCCAGACATCATAACACCAAGCAATGGAGAAGTTAGAATATTGCTAGGGATACTGACTTGTA 
TTTTTG AAT CTT AAAATAT ATGTTTTAAT CT GAC ATCTAT AAG CAGTG CATGTTACATGCCAGTCAG AGCATGAGCAT CCCCAAGA 
GGTGTGCACTCTGTGTATCTATGGATAATGAAAGCACGGCTTTCACACAGCAAGTTATCCTCACTTCCTGTGATCAACTCTGATAT 
35 CTTCTACTTTATTTGAAAGAGTATTGATTGTGTCCCACTCGACTGATTTTACACCCTCTATGTACATGGTCCCCAGTTTATGGGCA 

GGGCGGTTATTTTGTGTTTTATTTTGTTTTTGAGACGGAGTCTTGCTCTGTCGCCCAGTCTGGAGTGCAGTGGCGTGATCTCGGCT 
CACTGCAACCTCCGCCTCCCGGGTTCCAGCGATTCTCCCGAGTAGCTGGGATTACAGGCGCCCGCCACCATGCCCGGCTAATTTTT 
TTATTTTTAGTAGAGATGGGGTTTCACCATGTTAGGCTGGTCTCGAACTCCTGACTTCAAGTGATTTGCCTGCCTCAGCTTCCCAA 
AGTGCTGGGATTACAGGCATGAGCCACCACACCTGGCCTGTTATGTTTTTTGAGATAGGGTCTCCCTCTGTCACCCAGGCTAGAGT 

4 0 gcagtggtacaatcacagcacattgcagcctcaacctccctcccaacctcaacctgcaggggaggggagggagaggaagggaggct 

CATCTCAGGGCTCTGAACCTGAGCCTCCCACCAGGGATTTCCCAGTCTCCACACTGGCCTGGAACTGGGCGCCCTCCTCTCTGCAG 

CCCCATCCAGCCCCCACTTCCCAGCATCTGCCCACGGATGAGCCTCCGGAGGATGGGCAGCAAGTCCTGGCACTGCCCCTCACCCG 

CCCCCCACCACTCAGCCCCTGTGGGGACCTCAGGAGGTAAGGCCCAGGCAGGACCCTGTGCCACCTCCCCCATCCACAGCCTCTGC 

ccccttgacgcccttgttacagaggctcttttcacagcaggtcatgtccagcttctcagtcttcaatcaatcagtccattctcagt 
45 ttctatggggtaagaccctccagggaccacaggatgggtgaggttcataatctggacacacagggagggccacagcccttgctagt 

gtagctgaacttctgccctgtgggtgaaagaggagggtgtctggcacaggaagccccacccgacccccttggtcccaccccaggac 
cgcccccttcagggaaccttgaagccagtggggacacagagacaatcaggagacaagcagaaaagaacaggccgcgccgagtctgc 
agtccttccaggctcaagcgatcctcctgcctcatcttccaagtagctgggaccacaggcacctgccactacccccagctatttaa 
aaaaaaaaaatttatagagatgggatctcactatgttgcccaggctgatcttgaactcttgggctcaagtgatccccttgcctcag 
50 cctcccaaaatgctggaattgtaagcgtgggcctctgcacccggcctggtccgcaatttaaaaacgcacagccaccattccctctc 

cagaaagcacccagatgcctttgggagaaccagcctcctccatggaggaaagcttgggatctgccttcccacctggggaggagagg 

G AT CTGTGG AAAATCCTTCTGACGG ACTTC CCCTCAGTGC CTG AT CCATACTCAATAGTAGAAAAAGTAAG AAAT AT ACAAAGATA 
GCAGATACACGGAGACAGTTCCCCAAATAGCTGAGCGAATAGCGCAGAAGCAATATTGAAGACCTAATAGCTGAGACATTTCCAGA 

actgataaagtgcatccagccacagatcaagcagcccagaaaattccaggcagcatcaacaaataaatagccccacatgcacccgt 
55 gaaaatgcagaagaccaaacaaaaaagtcctgtcaacagccagagaaaaagatcagccaccaggggtcggtagtgagaaggacaac 

tgtggaagccaggagagacgacagccctgagttccacaggcaatggaagaaagactgtcagacagaaaggttgtccccaatatact 
tgcactaaaagaaaatctttttttaattaattaattaatttatttattttagacaggatctcactttggagtgcagtggcgggaac 
acagcttattgtagccttgacccaggctcaagcgatcctcccacctctgtccccgaagtagctaggatgacaggtgtgcaccacca 
tgcccagctaatttttgtattttcatagaggcggggtttctccctgttgccccagctggtcttgaactcccttgatcaaggaatgc 
60 tgggactacaggtgtgagccacagcaccggccaagaaggtcttttaaaaagtcttttcgggcacggtggctcatgcctgtaattcc 

agcactttgggaggccaaggcgggtggatcacaaggtcaggagttcaagaccagccttgccaagacggtgaaaccccgtctctact 
aaaattagctgagtgtggtggtgggcacctgtaatcccggctactcgggaggctgaggtagggaattgcttgaacccggaggcaga 
agttgcagtgagccaagatcacgccactgcactccagcctggcgacagagacagactctgtctcaaacaaaaaaaagaaaaagaaa 
agaaaagtgatctttaggctagacatggtgcatggtggctctcacctgtaatcccagcactttgggaggcctaggcagaaggatcg 
6 5 cttgagtccaggagttccagaccagcctgaccaacatggagaaacctgtctctactaaaaatacaaaaaaattagccgggcgtggt 

ggcgcatgcgggtagccccagctactcaggacgctgaggcaggagaatcgcttgaacccaggaggcagaggttgtggtgagctgag 
attgtgccattgcgctccagcctgggcaacaagagcaaaactccatctcaaaaaaaaaaaaaaaagtgatctttaggccgggcaca 
gtggcttgtgcctgtaatcccagcactttgggaggctgaggtgggtgaatcacttaaggtcaggagttgaagaccagcctggccaa 
catggtgaaaccccatctttaccaaaaatacaaaaattagccgggtgtggtggcacgcacctgtgatcccagctacttgggaggct 
70 gaagcaggagaaccacttgaacccaggaggcggaggttgcagcgagccaagatctcgccactgcacgccagcctgggcaacagagc 

gagactacatctcagaaaaaaaaacagtgatctttagccagaaggaaaatggtcccattcagaatcagagatacctcaagtgatga 
agcacagattcgtagaaatgtggtgagtctaaatgaacatcaattctattaaaaaagataaaatagtggccggcgcggtggcttac 
gcctgtaatcccagcactttgggaggccgaggggggcggatcacctgaggtcaggagttcaagaccagcctgaccaacatggtgaa 
actccatctctactaaaaatacaaaaaaaattagcaaggtgtggtggcacatgcctgtaatcccagctactagggaggctgagatg 
75 ggagaatcacttgaacccagaaggcctctcacgccattgcattccagcctgggcgacagagcaagactccgtctcaaaaaaaaaaa 
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AAAAGTTCTGTCTTGTGGGAGATTTAAGTTTTTGTGGTGAAATTAAAATTCATACCATAAATACAAACCTGGAAAGGAGTGAATAC 

aatgaggcgaacccactgggcggttacacagtggcccacagctgtagtccccactactcagaaggctgaggcaggaggacggctgg 
agcccaggagttcaagacccacatgggcaacatagtgagatggagcagggacccctcctaggtgcctgccaggctctcccaagctt 
ggaaatcaaggaacactcttgaatcccttcaagggaaattccagtcaccttgccagccttgaaaggtaagtgagcagcctgccagg 
5 aaggcgacgggagcacgggtctcccaagcaggccacagccacaggtggtttgcttccctatagaaactaaagcataacatacattc 

T CAAGTCTTTCAG AAACCCCCACC CGGTGGAAAATG CCG ACTG CTATCACAG AG AC C C AG ATAAGGGGGAACTGAGGACTG AACTC 
TGGCCGTGTTCTCTGTCATGAATTTCTTCTTGAGGGGCCTGGAGGGAGTCACAGCTGTGAGCCACTAATGTGTGCCCCCATGCACA 
CAGCACCCTTGGCATAACTAACTCCATCTTAGAGACTCCATTGTATATCTTACAGGGCACTTGGCCAACAAAGGTAAGATGTTTTG 
CTT AAT AAACAAGTT AAAAAT AAAGC CT G CAT CCAAACAGATG AGG ACG CAAG CAAGCGC ACT CTTCAGATGT CACTTCTC ACGGG 
10 AGGCCTCTGTGATTGCAGAAGGAAAGGCCCCAGCAGAACTCACCATCTGCCGCCTGAGGCTCCACCACCTCGAAGACATCCTTGCA 

AGATCCACAGACTGGCCCAGACCAGGAGGTTTCTGTCTTCTTCTTGTGTCTTCTTCACTCTCCTGGACTGGTTCGTGAACCCTTTC 
TCCTATCTCTGTTTCCTCTGGATGTT 

HUMAN SEQUENCE - mRNA 

15 GCTCCGGCCAGCCGCGGTCCAGAGCGCGCGAGGTTCGGGGAGCTCCGCCAGGCTGCTGGTACCTGCGTCCGCCCGGCGAGCAGGAC 

AGGCTGCTTTGGTTTGTGACCTCCAGGCAGGACGGCCATCCTCTCCAGAATGAAGATCTTCTTGCCAGTGCTGCTGGCTGCCCTTC 
TGGGTGTGGAGCGAGCCAGCTCGCTGATGTGCTTCTCCTGCTTGAACCAGAAGAGCAATCTGTACTGCCTGAAGCCGACCATCTGC 
TCCGACCAGGACAACTACTGCGTGACTGTGTCTGCTAGTGCCGGCATTGGGAATCTCGTGACATTTGGCCACAGCCTGAGCAAGAC 
CTGTTCCCCGGCCTGCCCCATCCCAGAAGGCGTCAATGTTGGTGTGGCTTCCATGGGCATCAGCTGCTGCCAGAGCTTTCTGTGCA 
20 ATTTCAGTGCGGCCGATGGCGGGCTGCGGGCAAGCGTCACCCTGCTGGGTGCCGGGCTGCTGCTGAGCCTGCTGCCGGCCCTGCTG 

CGGTTTGGCCCCTGACCGCCCAGACCCTGTCCCCCGATCCCCCAGCTCAGGAAGGAAAGCCCAGCCCTTTCTGGATCCCACAGTGT 
ATGGGAGCCCCTGACTCCTCACGTGCCTGATCTGTGCCCTTGGTCCCAGGTCAGGCCCACCCCCTGCACCTCCACCTGCCCCAGCC 
CCTGCCTCTGCCCAAGTGGGCCAGCTGCCCTCACTTCTGGGGTGGATGATGTGACCTTCCTTGGGGGACTGCGGAAGGGACGAGGG 
TTCCCTGGAGTCTTACGGTCCAACATCAGACCAAGTCCCATGGACATGCTGACAGGGTCCCCAGGGAGACCGTGTCAGTAGGGATG 
25 TGTGCCTGGCTGTGTACGTGGGTGTGCAGTGCACGTGAGAGCACGTGGCGGCTTCTGGGGGCCATGTTTGGGGAGGGAGGTGTGCC 

AGCAGCCTGGAGAGCCTCAGTCCCTGTAGCCCCCTGCCCTGGCACAGCTGCATGCACTTCAAGGGCAGCCTTTGGGGGTTGGGGTT 
TCTGCCACTTCCGGGTCTAGGCCCTGCCCAAATCCAGCCAGTCCTGCCCCAGCCCACCCCCACATTGGAGCCCTCCTGCTGCTTTG 
GTGCCTCAAATAAATACAGATGTCCCC 

30 HUMAN SEQUENCE - CODING 

ATGAAGATCTTCTTGCCAGTGCTGCTGGCTGCCCTTCTGGGTGTGGAGCGAGCCAGCTCGCTGATGTGCTTCTCCTGCTTGAACCA 
GAAGAGCAATCTGTACTGCCTGAAGCCGACCATCTGCTCCGACCAGGACAACTACTGCGTGACTGTGTCTGCTAGTGCCGGCATTG 
GGAATCTCGTGACATTTGGCCACAGCCTGAGCAAGACCTGTTCCCCGGCCrGCCCCATCCCAGAAGGCGTCAATGTTGGTGTGGCT 
TCCATGGGCATCAGCTGCTGCCAGAGCTTTCTGTGCAATTTCAGTGCGGCCGATGGCGGGCTGCGGGCAAGCGTCACCCTGCTGGG 
3 5 TGCCGGGCTGCTGCTGAGCCTGCTGCCGGCCCTGCTGCGGTTTGGCCCCTGA 



506 




WO 03/008583 



PCT/US01/51291 



Table 24 

MOUSE NOMENCLATURE 
ICSGNM Rasa2 

Celera mCG21645 

5 

HUMAN NOMENCLATURE 
HGNC RASA2 

Celera hCG16062 

10 MOUSE SEQUENCE - GENOMIC 

TGGAGCTCTGATGCTGAGGGCCCGCATGAAGGCCAGCTAGGTATAAAAATGCATCTGAAGTCCCAGACGGTTGGAGGCAGAGACGG 
GGAAACCACGAGACAAGCTTGCTACCTAGACTAGCCAAACTGGCAAGCTCCAGCTTCAAGATCTTGCCTCAGTAACTTAAGTGAAG 
GATAGAAGACAAGGAGACCTGTAACCCCCTAACCTCCACACAAATGCACACAGCTACAACAATACATGTTTGGGCCCGAAAAATGA 
GATGCAGGTACCTGTGGTTGTCAAGACTCAGTGACATTTTGTGCTGACTTGGAGTCAAGAGTTTCCCTCTGTTCTGGTGAACTGAG 
15 CACCTGGGTTCAGGCCATCTAACACCTACCTTTCTCAATGGGATGACGTCAGGCCTCACAAGATACCCCTGAAAGCGCAACCATTT 

GTCTGCCTTCCGCAGGAACAGTAAGTTATTCAGATTCCAGGCTCTAATGGTCCCTAGGAATGAGAAAGTTCCCTGAACCTAGTGCC 
TTCTGGAGGGAGTGTGAAATCTGTATGTATACAGGAGTGGCCTTTGGATTTGATGTAGGATGTACTTTGCCACCCTGATTCAGCCT 
AATCAACTTCTTGTGTCTCAGCTTTCCTAGGTTTTTCTATTAGTAAAAAACCAGAGATCATCTCTGAACTACCCACCATTGCACTT 
TGAGCGTCCTCAAAGACCCCCCTTTGGTGGTGCTGTGGTTTCTTCTGTTGTCTGGGGTGATAAACAGCAAGGTGACCCTCCCCTCT 
2 0 CCACTAGCCTGCAACAGAACCACACTGTAGCTGCCTCCTCAATTCCCAGTGTGCATGGAGGACACCTGCTCATGATTTGTAAGAGT 

CTGAGCCCTACTCTGGGGCTAGTGTTAGACATGTTGCTAGTCTCTTGTAAAAACATAAGAGATGTCTCTGGAGTGTGGAAGTCTGT 
AGGAATCCCAAGGTGAGAGGCTGAGGCTCTTGCTCTAGGTAACAGGAAAGGTAGACAAGAGAGCAGAAAAGACATGTTCCCCTAAG 
GACTGAGCTGGTGGGCTAAGGAAGTACAGAAGCTGAAGGGTAAACTGAGGAATGTGGGCGATGCATGTTTGCAACAGGCAACCAGC 
ATCACTGGTGCATGGGGGAGGGGGACTGCTAAGAGCACTGTTTGAGTCTGAGCAGCAGTGACATGCCATCTATGGGGCATTCTCTA 
25 TCTTCCCCCTGGACCCTGACTCCCCCAGAGAAGGTGGACACCTCAGTGAGAACAAAAAGAGGCCAGAAAAAGGGCAAGAAAGTCAG 

CAGTGTCCTGCTTCAACTCTGCTGTTAGCCTCCCAGATGGTGACAGGCCTGATACAAAGGAGAATAGAAGCCATAGCTTTGACTGT 
TCTCCTCAAAATGATGCrrAAATTGTTGAAATGATATTTCGGGGGCACCTAAAAGAGGCTGAAAGGGTGGTGGAAATGGTACCATG 
CACTTAGAGCTAGAAAAGAAGTAACATCGGGAGAAGAAGGCGAATAAAATTGTTTTGTTGCCTGTTTGGAGCCCTGCATACCCTTG 
GCTACTGCAGAGTTGGGGCTCTTCACTCAAGGGTCCGCCCCGCCCCGCCCCGCCCCGCCCTGCTAGCATGTCCTCTTTCCTGGAGG 
30 CCTGTTCAGTCTCCAGATTGGTGTATCTACTTCTCTACTCAAATACTTCTCTTTCTGCTGCTCTGGGGCTAAACCCCCATTCAGCC 

CTTTCACATCAAAAATGCCAAGGAAGTGGCTCAGAAATTGTGCATGCCATCCAACATGTCTGTTTGCCAGCACTGACCTCCCCCAG 
TCCTCACCACTGGAAAACTTCCCAGTGGGCAATGGGGCTTCTGAAGATGCTAACAAAGAGGACCGACTGGGACTGTGCTCTGCGG6 
CAGGGTGCATTGGCTCAAATCCTAGAGAGTCTGTGTGGGTCAGCTTTGCTCAGAGACAGCATGAGAAGAACAGTAACAAATGCTGA 
CGTTAGCTATGAAGTGTTGTCGCGTCTAGTGGAGCATGTAGCATCTACCTGCAGAGGCCGGCTCGAGGAGCTTTGTCAGTATTTTA 
35 CGGCCAGCACACTGCCTGTGCTTTGTAGAGAGAGAAGAAACTCAGCAAAGAATTCCCCTTGTGCCTGAATCCTTGACTCTTAGCCC 

TCATTGCCCTTCCATTCCCAGCTTTGTTTCATGAGGGACTTTGGGTCGGCTCTTTAGCACCCTTCCCCCCAGTTACGTTTTATTTG 
CTTGCATGTGTGTGCCTGGAGGCCGAAGAGGCGTTGGATCCCCTAGAACTGGAGTTACAGACCATCATGAGTCGTCATGTGGGAGC 
TGGGAATTGAACCTCAGTCCTCTGGAAGAGCAGCCGGTGGCTCTTAACCACTGAGCCGTCTCTCCAGCCTCAGCCAGTTCTTCGTG 
AAGTTATACTCTCTCTTGGCTGAGACTTGAGAAGATTTTGAAAGTATCATTTAACCAACTACCATTCTAATGTATTCTCGGGGCAC 
40 TAAGGAGAGGAGGGGGCACCGGAACTTTCTCTGAGCAGAGCCACGTGGGTCCACATTTCCTTGACTCCTGGAGGTGCCCATGCGGA 

TCTGTACTAGCCAGGTTAGTGACAGGAACACTGGGAGGCCCTAGCAGTATCTTAAGAGTGCGGGACTCCATTAGACCATGTCCTGA 
AGGTCCCATGGCTGCTGGGTTGGCAGGGGCTGCCTGGCCTGAGGTACTCTAGCCTGGCACTTAACTACTGAATAACTGATGGGTGG 
CTCTGGGATGCTGGATGAGTGGATAGGGCTGCCCAGACAAATGAAGAAATGTCCTGGCACAGAGTCCATGAACCAAGTGCAGAGTT 
GCTCAACGGTTCCACCCTTTCGTGGCTGTTGTTTTATCAGTGAAAAGTGACAAGAAGAGTGGACTGGAGGAGGGGTGAACGCACCA 
45 TCATAATTCAAAAGGAAGGGAGCCTCGGGACACCTGAAGTCACTCTGGCCAAAGGGCATATGCTGCCTTATGCTCCCGCAGCCGGG 

CCTTTAACCGCTTCCTCCAGGAGCTAAACTTCTTTGAAAGTATTTTAAACAGATGAGCTGGAGCCTTCGGGATAAAAAAAAAAAAA 
TGTCCACATATTTTACCAGTTTTGTCATGGCCTTGTTTGGTTCTGAAGTAAAATCTTAAAAGCTCTCTGAGTCTTTCATCAACTTC 
CCCATGTCCAGCTTTGCTAAGAAGAAAACTGCTGCCTGGACTTAGAGGAAGAGCGAATAACTAATTCACCAACGTATTAAGATGGG 
ATGAATGGGGGCACCAGATCATCACTGATGAAAGCAACTTGCCTCCCAGCCAGTCTAGGGGAAATGATTCTTCCTCATTAGTGCAC 
50 AGATATACGAACATGACCTACATTTAACTACTAAAAAAGCACAAACACATCTCCTGACTTATCAAAGAAACACCAGTAACCTGGGG 

GGCCCAGGGCGTCAGCCAACCCATTTGAGCCCAGCAGCCAGGAGCCAGGAGCCAGTGGCTCTCTGTGAATTCCAGGCCAGCCAGGC 
CTACAGAATGAGACCCTGTCTCAGAAGTAAAATAAAACAGAGGCTGGAGAAATGGCTAAGCCATTAAGAGCGTTTGTTCTTGCAAA 
GGACCTGAGCTTGGTTCGCAGTACACTAATGGAGGCTAGCTAACAACTATCTATAGATTTAGTTCCAGGGGACCCAATGCCCTCTT 
CTGACCTCTTCTGGGTGCCAGGTACTCGTGTGGTGCGCACATACACACATACATGCAAGCAAGCAAAACATCCACTAGACACATAA 
55 AAAAT ATTTAAATGAAAGTAAAT ATT AAAATATAAT AAAATT AAAAACTT CGGACCAAAAG AT AG CT C TTACAAGTC AG TTAG AGG 

CTAGTAATAGGATGTATTAGTATTCAGAAATAGGATGGAACTGACCAGCTCTAGAAATAGTTTCTAGCATCAGGATGTATTCATTT 
CATTAACAGAAACGGCAATTTTCACACATCGCACCTTGAATGAGCTGACTTGTGGTTTGAAACAAATGAATGGGCTTAAAACTAGC 
TAAGAAGTCAGAAAAGACAGGGCAGTGAATGACTGCTCATCAGAATAGAGAAGAGGTGGGGAGAGATAGGTTTTAAAGACATTCAT 
TAATAATATGGGGAAGGAAGTGAACTGCAAGATCGTGTCTGCTGCAATATTGTTCCCGTTACCAAACACAGTGAGGAGAGGAACTC 
60 TAGACGAATTTAAAACCCAGCGCACAAAGCCATAGACAAAATGAGATGGAAAAGCAGTCTTGCAGCTTGGATGCAGACCTTAGTCT 

GTAAAACTCGATTCCTGAATGCTTTATATTAAGGAACAAAGACTAGTGAAGATTTCTGCAGCACCAGTTGAAAAAAATGTCATTCC 
TAAAGTGCTCCTTCAGAAATGAAGTAATTAGAAGTGACTTGGGATGAAAAGGAAGAGGAGCTGGAGGGCCTTAGTGGAACAATGTG 
ATCATTTCAAACTCCACTACAGGAAGATGTCCTGGGAGGG AAAATT AATGTTACTTCAAATAAAATTGTTTTTATATGTTTTAGTA 
ACAAACTAGTAACAGAGTTCATGAAAAACAAGGGAAGTTAGAAGAACCTACTGTAAGCAACAGTATTTTTTCAAAGAAAAAAACAA 
6 5 AACAAAACAAAAAAACAAAAGAAAAGCTAGCTTTGGAAGTCTACCTGGAGGATGTCACAAAAGTTTTCAGGTCAGACGGCTTCCAT 

TTGGACGACTATGATAACAAATTACAAGTGAGAAATTTCAGAAAAGGGAAGCGCCACGTCTGCAGAGCAGAGGAAGTTAAGACATC 
ACTCATTCATGCGTGAGCACACTGAAATTGTTAAAGAATATGGAGTGCAGGAGATAAAACCCCTCGTCGACCACCTCTCCCTCCAT 
GGGAGGGGGTGGGGAGGAGAGCTATGCAAAGCTGCCTCTCTCCTTGTGCTAGGAGGGTTTCATATAATAGAAGTGATCAGTACTAT 
ACAATGACTCACGTGAGAGCCACTGCCCAGGAGAGAAAGGAGAGGAAAATGAGGCAACCCTCGGCCAGACTTTTTTCTCTTCTCTT 

70 ctcttctcttctcttctcttctcttctcttctcttctcttctcttctcattttcttcttcttcctttgtttctttgtttccttctc 

TCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTTCTTTCTTTCTTTCTTTCTTGGAGACAGGATAGCTGTGGCTGGAATGGAAGTTG 

ATATATAGACCAGGCTGGCCTTGAACTCACAGATATTGGCTTGCAACTGCCTCCTAAATGCTGGAATTAAAAGCATGTGTCTCCAT 

GCCTGGTTTAGGAAGCCATTCTTAACAAGTTGTTGGGGAAAGTGGCTCAAAGTGACTGAGGTAGGAAAGGTTCGACACAGGCTGGG 

TCCAATCTAAGCCCCGAACACCTGGCGGAGGAATGTGAACTTCATTCATTAGTCATCTGTAGCTGGCTTCCTGACCTGCACTGCTC 
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GATTGCTTGGTGACTGATACAATGAATGAAGCCATTCATAAGGTTTTTATTGTTGTTGTTGTTGTTCTTGTTGTTGTTGGCTTGGT 
TTGTTTTCCACAAACCAAATAAGCTTCCTGGGTTTTGCTTTAGATTAAGATTCATTGGTGCAGAACAGGAATGAACGAGGTGGGAG 
ACTTATCACATGCGTTCATGTCAAGAGCTTGATGTGGCATTtACTGAACTAATCCTACTAGATACGTCACAGACATGTTCTCAACA 
CTTACTTAATACTATTGATAATCCTTCAGAGAAGGAAGACCCAGTGTAACATTTCAGTTCTGCATCAGAGAAGCACATGCAGATGT 
5 TTAAAGCCATAGGTTAGCTCTGTTCTTAGATGCTAGTCAGAAGCCTCCTTTTGCAGTGGCCAGAGGTGGATGCAGAGATTCACAAC 

GGGCCAGAGAGCTGAGAATCTGGGACTGAGAAATGCTCAGCCCTAGATGAGACATCCAACCACTTCTGAGGTCCAGAGGACTTCAA 
GG AGGG ATGGGG CAGGAAGGAGGATGGGGAGGAGAGCTATGCAAAGCTG CCTTCTGGACTTG ACACGG CCTTTGTGCT CATG AACT 
CCAAGCAGCTGTGCTTACCTACACACGATTAACCGGGTCAACATTCCAGCCCCGCTGTGGGAGGGGCTCGTGAGCACCTTCCCCTC 
TCTGAGGAGCTGTGTAGGTAGTTAATGAATGGCTGCTGGGGTAAGGGGAATCATTTTCTTGAGGGGTGCAACCACTGTTCAGTTGC 
1 0 T CCAATAAATAAGCCTTGATCCACAGCCCT AATTAGAGTCTATGG CATGATTGGGC ACTTGTG C AAAAACACACAC ACAGAGT CAC 

AGACAATTCTCTCTCTCTACACACACACACACACACACACACACACACACACACACACACACACACACACACAAGGATGAGGACTT 
TTGGGGGGGGAAAGAAGGATCTCAGTAGGAGTGGGAGAGGAATAAGGGGGTGAATAGGATCAAAATATAGTGTGTGTGTGTATGTG 
TGTGTGTGTGCATGTGGTCGTCAGAGAATACATTTTAAGAAAATATGTTTAAAGACTAATTTATTAGGTATCTTATGTATGTGGGT 
ACTTTGTCTGCATGTATATATCTAAACATCAGAGAGGGCATCAGATCCTATCATAGATGGTTATGAGCAACCATGTGGGTGCTGGA 
15 AGTTGAACTCGGGAAGAGCAGCCAGTTTAACCACAGAGCCACCTCTCCAACCCCAAGTGGGGGAAAAAGTCCTTTTACAAAGCTTG 

AATATCACTCCTAAACATCACAGCTGTAAAAGGATAGGATAAGGTTTCGTATAGGATCTACAAAGCCTTGTCTTTGAAAAAAATTG 
TATTGTGGACACTCTTCAGATGAAGTCTTGTTTTTATTTTTAAAGAATTGCCATGACAGAATGGAAAGGAGAAGAGAGAGAGAGAA 
AAAAAGAAGTTTCATCAGAGGGATGTGACAACCAGAGACACTGTGAAGAGAAGGTCTAGGGAAATCAGTCTCCAGATGAAGGAGAG 
TAGAGGAGGGAAAGGCCAACCGAAACTAAGGATTATGAAAAGGTCACAAGTAAACCAGATACTTGATATGATAATTTAAAAATTGA 
20 ATTAAATAAAAGGAGTTTGATGGAGGTACCCTGTGAAAGTAGATAAAACTTGCGCAGAGAAGCTAAAGGTCATCAAATGCAAACCC 

TGTGCTGGGAGTGGACCATTTCTGTTGTTGGTCCCACAGGCCCACCAGGCTTCCAAGCAATATAAGCAATCACCACTGTGGTTGGT 
AGCCCACCAGAACTAGACTTGTGAAGCCGAAGATACATGTGCTGAAGAGACCACAGGGCATACAGACATCAAGGTGAGGCAGAGAA 
GGCGCTTCCTCCCAGCTAGCTAACCCCTCATCATGCCAGAAGGTGCTATTCAGGCTGCTGGTAGAGAACTGTCATCAGTAATCTTA 
CTCAGCTGGGGTCCCTACTTCCTACATCACTGACCTGCCAGGCAAAGGGCACCTACTGACACACTAGTGGGAAGTCTGCTATGGGG 
25 GTGACCAACCACTTCCTGACTGCAACTCCTTCAGAGGAAATTCACATCTGGTACTATAAACCTGTTAAAAAGCCTATGGCTGGGGA 

AGTCACAGCCCCAGTAGGGCAGGTACAGATGTTGTTCTGCTAAACAGATGTGATGTGTGCACCAAGTTGCTTTCCAATAATTGTGC 
TTGTGCATAGGAATTCGTGAGGATGTCATGTTTGCTTCGAGAAGTCCACCCCCTCATGGGCAGTATTAAACGCAGAGATTCATAAC 
TAGTCACTGAGAATAAAAAACTGGATGCTCAGCCTTAAATAAGACCTGTATATCACCCCCCCTCGGAGGAACGTTGAGGAAAAGAT 
GGGAGAAAGAGTGTAAGAGTCAGAGGATAGAGTGGAGTGTGGTGGAATTTTCTTGGCATGACATGACATGGCTGTCACATTTTTTG 
30 TACAAAGATATTTCTATTTGTATGTGTATGAGTGTTTACTTGCATGTATGTATACCATAATGAGTGCTTAGTGTCCCTGAAGGTCA 

GAAGGAGTAGGATCCCCTGGAACTAGAGTTACAGAGCATTGTGAGTTGCCACTTGGGTGCTGGGAACTCTTCTCTAAGTGCTCTAA 
ACCCTTCAGCCATCTCTTCAGCCATTCTACCTGACAGCAGCTGTGGTTGTCTGTACTATACAAGArCCGTGCAATACTGGGAGCCA 
ACATCCTGTGGTAGGGTGCAGGAGGATTTACAAGGATTTTTGACAGTTGATGGTTGCCGGAAGAGACATTTTCTTCAGTAGTACAG 
CCACTGTTAAGTTTCCTGTGCTCCTGTAATTAATCTCTCGTCTATGCTTCTGGAAACAACTCTCATAAACTCATTGAACTAAAAAA 
3 5 AAAAAAAAAAGTCTTGCTGGTGTGATGACTCAGTGATTAAAGGTTCTTAATACCAAACCAGATGGCCGGGTTAATCCCTAGGAAAC 

CCACGGTGAAAGGAGAACCACCTCCCAACAGCCATCCACTGACCTTCCAGGGGATTGGAGGGGAAGAAAGCCAGCTGGGAGGAGAG 
GAAGGGGGTGCAGGGGATGTGGACGGCGATGAAGAGGGTATTGAATACTATGCATACATTAAACATGTGTATGAAAACGGTATCAC 
ACCATGACTGTGTATAAGTAAGACATACCAATAAAGCATTAAACGTTTTAAAATAGAAAAAGCCAGTCTCTGGCCTGTGGTGTGTG 
AGCTCTGATTTGGAAAGAAAGGGAAATACCATTTGGAGTTTCTGTTTGAAACAACAAAATGCCTGGAAGGAGAGGTAAGCTCACTT 
40 TCTCCAAGGCTGTATGGTACAGGACAAGGGGCACCCTCATGCATCACCAGCTGGACTGGAAGTATTGCTCGGTAGCCTAAGACATC 

CAGCAAGCTTAGGTCACTCCGTCTGCCTGACTGGCCTTGGCACAAGTGGCTTCTGGGCTTGCTTGTCGTCTGTTCACTCTTCCCAG 
GCAGGCTCTCCTTGACTCTGTTTCCACAACTTGCTTCTTCTCTCTGTGTGCCCTTCCAGGTTGAGGTGCTCATGGTCTTGGCGCCT 
TCTGCCCCGTCTTTTTGCCCTAGGGCCATTCCTATATGTCTGAAAACATTCCTTGACTGGCTGACTCTAGCACCTGGCAAAGAACA 
ACCCTGCTCTATTAAATCAGTTTCTTCCTTCTTAGGGCAGCGCAGTTAAACCTCAGGACCAGGAAATCATCCCTCTCCTCACATAC 
45 CAGGGTGTTATCCACACAGTTTACTCACTGTAAATAGTTCCCTTAAGATAGTGGCAACAACTAGTTGAAGATTTACAAACTTCCCA 

GGGCCAATCTACTTTCTAAAAAGCCTGCTTCTGGGAGTGGGAAAGAGGTCACCGTTCCGATTCTGAAATGCAAAACTGGTGATAAA 
CTCAAAATTTCTCTGGGTCTCAGACAGGACTGGACGGAGTCTGTGGTCCTTTTCTTGACCCAACTTTTTGCAGAGCAATGTTCCCA 
GAGCAAAGGTTGAGTATGTGGTTTGTCCCCCACGTGCCGCACTGCGGGAGCATCTAGACACCGCTGGAAGAGTCTCTAATACATCT 
CTTGACGTTTGCCAAAATGCCAAACTTTTTCCTGGAACCTGGAGTCATTCTGACTGGGGACTTTTCTTTTCCTTGAGCATCTGGGG 
50 ACCTAGAGGTCCGTTCGTGGGGGACGTCCAATTCTCAGGGTTCTGGGGATCACAGCAGGGCCAGGGTTTTCCTCCTTGTGGGGGTT 

TCAGAGCGCCTCTCGCGACTTGCCCAGGGAGGCAAGGCGAGGCGGATGCAGGGCGGGCACGGCGCGAGGGGCGGGGCGAGTCAGCC 
CGAGGCCGAGGCGGGGCTACAGCGAGGCTCGATCCGGCCTAGGCCTCGCTCCGGCTCCGCCTTGCCCGGCTACGCAGGCGGTAGGG 
CTGGGGTAGGGGCCGGGCGGCACCATGGCGGCGGCAGCGCCTGCTGCGGCGGCTTCTCCCGAGGCGCCGGCCGTCTCGGGCAGCGC 
AGACCCGGAGACGGGAGACGAGGACAGTCGTGAGGTCCGAGTGCTGCAGAGCCTGCGCGGCAGGATCTGTAAGCGGGGCCGGGGCT 
5 5 GAGGGG ACCC CCGGGG CGG CGCGG AGGGTGGG CGG CGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJW1W 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 
OTtfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhnWNNNNNNNNNNNNNNNNNNNl^^ 
NNNNNNNNNNNNNNNNNNNNNNNNbn , JNNNNNNNNNNNfn s JNNNJ^^ 

60 NNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNN^ NNNNNNNNNNNNNNNNNNNlttn'INNNtttn'JNNNNNNl'pJl^^ 

NN>WNNNNNNNNmWNNNTmNNNNNNNNNNNNNNNNNNNN^^ 

CACTTGTGCCCGCCCCACCTTGCCGCGGCGGGGACTTGAATCGAGAGCCGGCGTGACTGACGGTGACTTGGGGCAGGATGTAGTGG 

65 cttcctgtgagcaggtctcaaaactcagtcatccagtccgcgctcaacccacttgattctctcccgtgcatttgtgagagccgcac 

CGATGAGTGTAGACTCTTACTCAGAGACGGGCCAGTTCGTTTGTCATTGCTATCCTTCCrCTTTAAAACGACCCTTTGATATTAGA 
TCGACTTCCCCCAGCTTATTGAGATGGTCCCTTTTCACTGTATGACTGGCGAATCAGTAGAGTTTATTGTTACTTTAGTTGAAAAC 
CTTTTTTAATTCAGATTATTTTATCCCCAGAATGAAATCGGTCTCCTAAATAATGCCTGGCTATAAGAGATATTTTATATGTTGAA 
AATTCAATTGTGTTAGAATGGCTGATACTGCTCTTTCTTTGGCAGAGTATAAACTTTAATTCTTAAATCTCGATGCTTCTTTTGGA 
70 TTCTCCCACTTGAGTTTTTGATGTTACTCCCCTTTCAAGGATTTGGAATTTTATTAAAACCCCAGGAGCAAGCATGTTAAATGTTA 

CTTTTCAATTCC CTG ACGTCATC CTGGG ACTCCCAATTCAGACACTTTTAAGTATTAAAACT TGGG AAATT ACACCAG AGCAGT GG 
GTGTTTTGTGCGTCTTAAGTTCCCAGTATTTTAAGTTACTTTCTTAGGGTGTAAACTTTTCACAAATTAGCTTTCTTACAGTTAAT 
ATTTGCATGTATGTAATGTTTGGGAAAAGCCAAATACACTAGAATTTTCTTCCCCTACTAATTAGGTTTTTCAAATTTTTACTACT 
TTATATTTTTCTGTGACTTGATGCTAGACACTGTTGAAGCCTTGCGAATCTATAAAAGCAGATTGTGTTGTGGGAAGACAGTGTGC 
75 TCTGTTGGAGTTGAGATTTAGGGTTGGGCTGTTTTTAGGAGTAAGTTACCTTCTGCTTTGACCTGATGCATAGCAAAGGTTCTGTG 



508 




WO 03/008583 



PCT/US01/51291 



AACAGTGTGGTAAAAATATCACTCCAAGTGAAATTCGGGTCTGCAGATTAAAACACACACACACACACACACACACAAGCACACAA 

AACTTGGTTTCTGTGGCTTAGGCAATCTCACTCCCAGAAATTGACCATTAATTTCCTGGGAATATTTTTATTTTAACCCTAGTTAA 

ACTAAACCACTTGTTTCTACCCTAGACAGTTTATTTATTTTTTATTGCTCATCTTATAGCTCAGGTCATGTTGTGACTGTTTCACA 

aggatacatactgaaatcaagaacacccctcccatttcttgcccttcttttagctggtatgatcaaggttggttgccctccggatc 
5 cttgtaaggaaatgcccttctgtgtttcctgaaactgacacgtgggctttgtaaggtgatgagaagtggcggaaacattagcaggt 

G CTG AAGTC ACAGAAATGGG ATG ATGGCAGTTTG ACAATG AAG AATCT AAGCAGTTTG CGAGTG TTGAAGT CACCAGT CCTTT CTA 
CCACACTGAGAAACCTTGGGGAGAACCTGGTAGCTCCCTGTTAGCCTGGAGATGAGCTGTTAAGCTCAGAACTGCTCTTTGGGAGC 
CTCTCATCTGATCCACCTGAGAGGAAGCACTCCTGGGTAGTGTAGTCCGAATCATCCTTAAGAAGAGCGAGGGTGGCCCGATGTTT 
ATATTGTGGAAGTTCTAGAGGTTAGATAATGGTCCACACTTTCTTCAGTGTTTCATTTCTAACTTATTTGTGTCCCATAGATTTCA 
1 0 CAAGGTATAAATAGTATCAAGTTGACAGATCAGAAAACCAGCGGGTGGGGGAGATGGGCTCAGTTGGTAAAGTGCCTGCTTAGCAA 

GCAGGATCACCAGAGCCCAAGTAGAAANNNNNNNNNNNNNNNNNNNNNNNNNJWNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNAGAGAGAGAGAGAGAGAGAGAGATCAAAACACCAGATGTTGGTCTCAGGCACCCACACCCATGGGCATGCACATG 
CACACACAGCTAGTGCACACAGTCAGTACATTAACAAGTACACACACCACACAAACACACACACACACACACACACACACACACAC 
ACACACACAGAGACCATCATATAGCTGTTTTCACACAACCAGTTTAAAGAAATCTATTATCGCAGACAGTATTTTGTGTTATAGAC 
15 TGATTAGTGCCCAGTTTCTTAGGGCATTTTAGTGTCCTAGATATCCTGAGGGTTTTGAATGTTCAGCTTCCTTACCTGAATTCACG 

acacaaagttgttagatatcttagaattttcatctgaacctttagtaaacaaaattaggagtatttttggtctgaactactttgat 
ataagtagcatacctaaaggtagtttgtatgcaccccccctccattataccctatattcaggtgaaaaaaaagttttagatttata 
tgtgtgtgtgtgtgtttatgtctgtctgtctgtcttcaggcttgatatggcctcgtttttggttacccccttttctaattaagtca 
actgtaaacattttgaaaggctctacactaccttacacagggcttttctctcagggataccaggttataaaggcaccagcctgcga 
20 agatttgtgggaagtgtttgatatattgttcagtgagatctgtgagacagtgatgtggcccaagaactactcacttaggattttga 

cattttcagaccaagaatgacttccggctgtttgacaaaggagatagattaagtacttaagcttaggaggcctggtgtagtcagta 
ccttcagccccagccccctaaaaaaaaatctgggtcagccatgggccatctcttaggaaggagttaagtaggagataagccttatc 
tgatgctcttgtccagcctgcactaacgtttcctggtgtagacagcaaattggaagcagaaagcccgtgttctgcttcatactgtg 
ttaggtaatattcctgtgacttcaggcagctgtttactcttgagcttgtggttgtttttatctttctcatctttagagtggactag 
25 tgctttgtcaccagacacttggctcacgttgtttcctctgcctgagattgtgtccccccctccccttatttatgtcagagagccac 

atatccttccaatgcaatccaagtctcctctgaccagatttgcccttgtttctagccatatggctttgatgcctaaaaaaagaaaa 
acgtaattcatgaccattttcttcttataaaaatcatttgtatatgtcccctgttatgttaattttagaattcattcttgttttta 
atatttgttgctgctggtggtgtgtgtgtctcagtctcactagatcagggcaggcctttagaaaataccctatctctcagtgttat 
agatactttcagagcactgtgtatctggataagaaagaatttccatatctctggacagattagcagggttagctttagtaaaggaa 
30 agcttcctgagtctctctggaagttctttattctttttcttgaaaagttgtaatgtctgctaatcttaggtttgaactgaggccaa 

acttgcctccttaggaaaaggattacattttttctaaatgctggcttattaattagaatattaattgtttcctgactgtgtccatt 
agttttgttactaattggtccccagagcttggaaaagaaaatattaaactcatactttacctagaattgtttttatttgacatgac 
aggtttaaatgttttggtactaagatgtaaatcaagatgttttattgactacccaagggttgagaggaagagatttaaaagggatt 
attcatgctaataattcattattatcagatgtttgaaatgagatgatgaatacttagtagaggaatttaaaagggtttactcatgc 
3 5 taataattcattattgtcagatgtttgaaatgag atgatg agttctttaggacgg aagaagaatccat ctttgagatggatagaaa 

cagaggaaaaagggacctttgtaaaagttcacagagcattcagctaatcatttgctctgtgcaggacaggaataaacctcagggag 
ttcatagagtttttgtaactgagaactctttgaatagccctggactgactgggaagtaatgtagctagaataaaaccaccattttt 
atcctttaattataaaccctaatcctatttccttgttaacgtgctttgtgaaattatttgataatatcagattctgtgctttacct 
actgatatatttatacccttttataccctagtaacagttttgttgtatagtcatgtgttattgttaaattaggaacattttgtgta 

tagccctggctgtcctggaactcactctgtagaccaggctggcctcaaactcagaactcgcctgcctctgcctcccaagtgctggg 
attaaaggcgtgcgccaccacgcccagctttgtgtgatgttttaatcatcaaaaatctctagctagattggcttcattctctttgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgcaggtacatatgcatgtgtgtatatgtagatgccagaggatga 
tctcagacattgtcctcaggaaacactgtccacctctcttatggcttggagccctactaattagtctagactggctggccagcaaa 
45 ctccatggatccctctgtctctaccatctctgtgctgggttacatgcaggacccttcacacccagcatttttgcctagtttccagg 

gattaaactcaggtcctcaggtttgaggcaaccaaacatgacttactgactgatctctccccctagccccaaaatggcccattata 
aggttatatcaaatatgagccaggtggtgctgacataggcctttaatcccagcacttgggaggcagagacaggcagatatctgagt 
tcaaggccagcctggtctacaaaccaagttctagtacagctagggttacacagagaaacagagtctccattgccacccccaccaaa 

50 aagatttatttattatttatatgagtacactacagctgtcttcagtacatttcagaaaagtgcatcggatcccattacagatggtt 

gtgagccaccatgtggttgctgggaattgaactcaggaactctggaagagcagtcagtgctcttaaccactgagccatctctccag 
cccaagccttctctccagcccgggtattttctttatttacatttcaattgttaccctgttcctcccccaaatgttatcatcccccc 
tccctctgcttctatgagggtgttcccccacccaccactcctgtctccccaccctcgaattcccctgcactggggcatcaagcctt 
cacaggaccaagggcctctcctcccactgaagacagagaaggccatcctctgctacatatgtaactgaagccataggtcctccatg 

5 5 tgtactccttggttggtagtttagtccctgggagctgggggggggggggatattgttcttcctatggagttgcaaaccccttcagt 

tctctcagtcctttctctaactcctccattggggaccccatgctcagtccaatggttggctgtatttgtcaggctctggcagagcc 

tctcaggagcctgccatatcaggctcctgtcagcatgcctcttggcttccacaatagtgtctgggtttggtgactgtatatgggat 

GGATC CCCAGGTG GG GCAGTCTCTGGATGGCCTTTC CTTCAGTCTCTG CTCCACACTTTGT CTCAGTATTTGCTCC CGTGAGT ATT 
TTCTT CCCTT CTAAG AAAGATGAAG CAC CCAC ACTT TGGTCTTCCTTCTTCTTG AGCTTC ATGTGGTCTGTGAATTGT ATCTTGGG 
60 TATTCTGAGCTTTTGGGCTAATATCCACTTATCAGTGAGTGCATAGCATGTGTGTTCTTTTGTGATTGGGTTAACTTACTTAGGAT 

GATATTTTCTAGTCCCATCCATTTGCCTACGAATTTCATGAAGTCATGGTTTTTAGCTGAGTAATACTCCATTGTGTAAATGTACC 
ACATTTTCTGTATCCATTCCTCTGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTGCTATGAACATAGAGGATCATGTGTCCT 
TGTTATACACTGGAGCATCTTCTGGGTATATGCCCAGGAGTAGTAGAGCCGAGTCCTCAGGTAATACTATGTCCAATTTTGTGAGG 
AACCACCAGACTGATTTCCAGAGTGGTTGTACCAGCTTACAATCCCACTAACAATGGAGAAGTGTTCCTCACATATGTACAGCTTT 

6 5 CCTCTTTCTCCACATCCACACCAGCAGCTGCTGTCACCTGAGTTTCTGATCTTAGCCATTCTAACTGGTGTAAGGTGAAATCTCAG 

GGTTG TTTTG ATTTG CATTT CCCTGATG ACTAAGG ATGTTG AAT ATTTCTTTAGCTGCCATTTTAG CC ATT CGAT ATTCTCAGTTG 
AGAATTCTTTATTTAGCTCTGTTCCCCATTTTCTAATAGGGTTATTTGGTTCTCTGGAGTCTCACTTCTTGAGTTCTTTGTATATA 
TTGGATATTAGCCCTCCATGGGATGTAGGGTTGGTAAAGATCTTTTCCCAATCTGTTGGTTGCCATTTAGTTCTGTTGACTGTATC 
CTTTGCCTTACAGAAGCTTCACAATTTTATGAGGTCCCATTTGTCGATTCTTGATCTTAGAGCATAAGCCATTGGTGTTCTGTTCA 
70 GGAAATTTTCCCCTGTGCCCATGTGAGATCTCAGAAGAAGATGGAAAGATCTTTCATGCTCATGGATTGGCAGGATTAATATAGTA 

T AAATGG C CATCTTG CTG AAAGCAAGCT ACAGATTC AACG AAATCCCCATC AAAATTCCAACTCAATTCT TCATAG AGTTGG AAAG 
AGCAATTTGCAAGTTCATTTGGATTAACAGGACAGTGAAAACTATTCTCAACAGTAAAAGAACTGGGGGAATAACCATCTCTGACT 
TCAAACTGTATTACAGAGCAATAGTGATAAAAACTGTATGGTACTGGTGTACAGAGACAAGCAGGAAGATCAAATGAATAAAATTG 
AAG ACCCAGAAATG AACC CACACACCTATGGTT ACTTGAT CTTTGACAAAGGAGCTAAAACAATCTAGTG CAAAAAAGACAGCATT 

7 5 TT CAACAAATGG TG CTGT CT CAACTG G AGG T CAT CAT G CAAAAG AATG CAAAT TG AT C CAT T CAT AT CT C CTT G T AC AAAG CTG AA 
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GTCCAAGTGGATCAAGGACCTCCACATAAAACCAGATACACTGAAACTAATAGAAGAGAAAGTGGGGAAGAGCCTCGAACACTTGA 
GTGTGGTTTCTTATAGTGCTATTAATGATAGACTAACCGTGCATATTGAGGAGCCCCTACTTTACCTCAAAAATGAGGACTTGGGT 
GTGTCTTTCAGAAGATACCCCTCAAATTATTTAATAGTTGCTTTACGAAGTGCACCATTTGTCTTAAGATAATACATCAGAGCCCT 
TTGCTTTAGACTTGAGTTTGTTTAATATACTTGTTTTGTATTTAATGCAGTACTTTTAAGAAATTCGCCTAAGATTTATTAAGGTT 
5 GTTTGAAT CCTAAACATTTTCCAGTG GGCAGTAGTTAATTCAGTAGTTG tatatg atacatagttgag tatctgatagggt atatc 

AACCCCTGGTGCTGAGAAATAGGTCTAAGCTGTGAGTGGGATGAGAAAGTCTTTACTCAGCGTTTTACTCTGAAATTTATACTAAG 
CAGTAGCGTTCATTCATTCTCTGCTTAGAGAGTTAGAAAGCTTTAGAACTGGAAGGAAAAGAACACTGTTGTTCTGTTCATGTGTA 

cgtgaagactagaggacccaagtggcacacgttaatcacttgttggacactagtgcactgttttttctagagtgctgttgatttat 
tactatggatgttgaaaatgcactagatttaagctatgaagactgctttacctccccgatggtttttagagcggtgcagttgaggt 
10 ttgtacccatgctcatctgctcctgctaagaacttagtgaggtgattaggaccagcaatgccgtgagctctgtggagataatctgg 

atgtttactgtttgtgtcaaatcccaccttaactttttgcagtccatcagtgtctcttgaatacttaaaaacgtttgatatccaga 
ctctaaataaaatcatcattttgagggtctaccagcttagtttgtatctttttagaggtagtttaagcataaacaaataattgctt 
gtgtattgtagcttttc CACTTCAG agaaatag aagcaaaatatgcagtgttctg cat ctttttaaat ataacttaaag atgtttt 
tatatcctcacttaaaaataatatagtatgtataatacctcatctcacatcatctagatgtattgcattttaggtaaccagtcacc 
15 tgttgattgcaatttaagttgtctcttgtctttgcaataacaaacattgccaccataaatagccctgtttatcatgtatatgtgta 

aggtgtgtgtgtgagtgtggatgtgtgctactagggagaaaattcagggtcttatttgcactctaccatcaagccaagctgtaggc 
catgtgtgtgtgtgtctgtgtgtgtgtctgtgtgtgtgtgtgtgtctgtatgtgtgtctgtgtgtgtgtgtgtatgtttttggaag 
cagagtttctctgtgtagttctaactgccctaaaactcactctgtagacctggctggctggccttgaactcagagatccacctgtc 
tctgcctcccacgggctgagattaccattgcctggctgctacatgttattttaaatgtgagctcttgctatgcagcccatgttgac 
20 cctgaatttgggataatattcttgactcttgcactggctgagtgtgctgggattacagctgtgcaccaccatgtctgggcttcata 

cagatttttaaattaaagaggttaatagaaaaatgaatgcaaagacactccacagaagaaaataaattatctagtaaatatatgaa 
AATG CTGGTG AAATTG AC CAG AAATG AATCAG AG AAAT AAAAGTAT AAATACCT CAACACTT AAAAAAATGG AAA C CTTG TAT AT T 
TCAGTATTGAATGAATGCTTAAGGAAACAGATACTGTTCGTACTTTCATTGTGATTTTACGTTTATAAAACCATGTTAGAGCATTT 
GGTAGTATCTAATAAAAACCTAGATGTATTTTTCTTATGCTTTTACTTTTGCCATCTCATCCTGCAGACACAAAGATATTrTGTGT 

2 5 tgaccttgtttgttttttaaaaaggcacattgaagttctagtaacaggaaactggttaaagtggtttgttcataaatatattctat 

agcagttaaacagaataaactacatctatattatgatgaccccaaggtgtattattgagtgaaaaaaagcaaattgttagagtagt 

atgtatgtttattatctgtcatccatctatccgtctgtccatctatccctttattctgtctctatgatgcccaaggatcaagcctg 

ggacatcacaaatgctaattaaattttctatcactgagctacaagccagccccttaatgtatgcttttaaactcttggaacagtgg 

gtttttcccccctataaattagataaattttatttaaaaatgtctagaaagatgtatattgattttttccccaatgatgggcaaca 

3 0 ggaattagtcttctgtaatgacttgattttcaatagggagtatagtatgtatttgagatgttatttcaattttctatttgtacaaa 

tgaatttgatagtgtcagatattgtgagactcaatttaacttttgattgaatactatatccaaaatcagacttagtaacattttaa 
gcatacattgaaatgaataatatcaaattttctgttttcaatttctacttactagtttgtatataaatgtatgtaattgtgtggga 
aggtgtgtgtgtgtgtatgtgtgtgcatgtatagtggactacttgtaggagttgattctcttcttccagctccaccaggtcatcag 
cattaacagcaagtgcctgcacctgctgagttatctcaccagccctccttttatgtcttttgggcaattttaacgatgcctattta 
3 5 atcatgaatgtgtgagtgcaggtgcctatgggagctaggggagttagaggtggttcggaccaccctgtatggatgcctggaactga 

actcaggtcttcttcaagagaaacatgtgttagccccataattttattttgaggttaaagaaaatgaaactcagaaaaattcaatg 
gattcctatgtactttgcctgtttgaccagttgcttatgctaagaagattgacttttcgaaaagttaatacttttcaaaggagtgt 
tatataaaggtcctgaataattttgaacctgtgtatttggacagtcttatttatataaaaattgctcagtatataaggggaatgaa 
gcagtgtttactgaatatttgctgctttcccgatattgggctaggatactttgcttcatttcgttacaggattgctgttctttaag 
40 aaggagcagcagagaggctctttagcaacaccagatttcagcaggcttgttgacaaggctcatgtccgttccctacaccaggtttt 

ctgtcttgtagtgtactggcatgaattcatttttgttgtcaagacatggtgatttctctaaattaacagtggcctaatgaatagag 
attaaagctagattgttgtcaaacacagtaaaaatgagtccagggatttgtaaaactattctttggttttcctaaccctgcttttg 
ttggtttttctcttctannnnnnnnnnnnnnnnnnnncccctccctccctccctcggtccctctctcccttccccttcctttcttc 
ctttctttctctacttcccttgttttttgacatgaaatctctctcactatgtagttctggctggcctcaaaccctcagcctagtga 
45 gagtgctagagctcaggtgtgtgccactgatctctctgttctttaatgcactttcttgcttttgagtggtccccctaatatgtaca 

caccttttataaatgggagttgggtatgtgtatcttctttgataagagttccattatcaaagataacactcacatcccatgtaagg 
cctgtctacatgccccgagactctcccagcatcagcttttagctttttgcttggcatttcaggctctttaggttgccttatgagcc 
ttgctaagtatcatggagctgtagggaccaatggcctagctcagcagagattacaccataatctctgattgctttctcaccatgca 
caggggcctttagggacctttagggacctgctcgaagctgacaccagaagtgagcaaggcagaccacaggaagatcttcctgcact 
50 tggtaacatacgtctataacctatggacatttcctggcaataccttgtgaaactagccttttcacgtacagtagtttcctaacttc 

ttgttctagactaagcttcagtcagaggtgagtagcatgatcacaatatagataactggaacagttattatgcattatctttgatc 
tgaacgtggtggcttgaataagggaattttatatagatgctaacttttaagaacctctagcccagcaagagtactagttcttgttt 
tgatttgctaagtacttactttgttttagatattgtgccaagtgctttaccacagttaatgttcacaacagtcctaagtattacct 
cctttacacaggaagttgaaactaaggacataacagattctaaagtacaaagcttatattgaaactcagatgtctgtcttaaaatg 

5 5 cactcatttaacttgctgtattgtcagtactacttgttttagaattccctggtgcagaagttgaaattaaaattaggagaacattt 

tgaagactttactatatattatcatatcatacctagggttgtctgatgtatagttaggtagcattttaattttatctaagcttatc 

aacctgagtccgtattttcaaatattttaaagttttttaaagatttatttttttatcgtcagtgtatgaaagctttgtctgcatgt 

ccgtgtttacatgtgtacctcatagcctcaaggaacaccatatcccctagacttggagttaggggttattgtgagccatcatccgg 

ctgttaggaaccaaacttagttctctgcagtagcaacaagtactttaaactgctgagccatctctcttgctcccacagtatatttt 

6 0 taagtatgtatgatccttctttgttttttgttgttagtgtgaatatatggtgacgtttacatactgtcatagctctcactatgtaa 

aagctaaaagcttctgtttaggttgacatctctgaggacatcatgttttgtgtcacttgagccagtttataccagattctatgaat 

tctctctctgtagtttctcttcagttttttctttcatctctttccttttcattacctcagtctaagttagaactctgtagccttcc 

attttaggttctctgttggcctccatcctgtatcctcctgttctcccttaatccccctgccttagtttgtgatattcactgctgcc 

ttgaagatgcttcttgttcccacctccattaccaaagatgacatcacatcccatgtaaggcctgtccgtgtggtaggccttctatt 

tttttttcttgtacaaagaaaatttatttctctatgttaacatttttcttaaaatgcctaggcttacttttctttttttttttttt 

TTTTTTCCCCCATTTTiTATTAGGTATTTAGCTCATTTACATTTCCAANNNNNNNNNNNNNNNNNNNNCTTTCCCCTGTACCGGGG 
CACACAAAGTCTGCGTGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGCCTAGGCCATCTTTTGATACATATGCAGCTAGAGTCAA 
GAGCTCAGGGGTACTGGTTAGTTCATAATGTTGTTCTACCTATAGGGTTGAAGATCCCTTTAGCTCCTTGGGTACTTTCTCTAGCT 
70 CCTCCATTGGGAGCCCTGTGATCCATCCATTAGCTGACTGTGAGCATCCACTTCTGTGTAATTTCTGTATTTTGAAAAAAAAATGC 

accattgaaagattttaagtaaaataacatgacattctttaaaaatctgctatgtgtaacatattaacttattaagtaagtggtag 
ctttttattatggtttggcttgactttttcctgctccaaatagtctttattattattattattattattattattattattattat 
tattactttgttcaggaccctgacctattatgatttcctctgaggcttgatccctttaggatctatgtttggtccttttcttcttt 
gttttaaaggtatgctttgaagtagggctgggtttaccaagtctctttcagacaaggatagtctcagaactactattttcgaaaat 
75 ctttaagaatagagtggaaagatagataatcatgctattggcttttgactatgatttattcattgatgctcttgctgctgcagatt 
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TACTTTATAAAAAGGAACAGAATTGCTTACCTAATAGGGTTGTTGTACAAATCAAAGGAGACATTTGAGAAAATCCTTAGTTGTGG 

GTCATCCAGATATTTAAGAGATAGTGTATCCAGTACTATGCTCACCTAGCACArTCTTAAACAACAATAAAACCCACTGATAAGTA 

TATATACAGAATCTTCCCTAAAACATCTACATAAACACGTGTACACACACAGGTGTACAAACCACACTTATCAAAGTAAGTGTGAG 

CAGCTTTGATGTAAGTATTCTAGTGCCAGGTACAATTTATATGGTAGACTAGGAAGATGGCTCAGTTGGTAAAATGTTTGCTGCAA 

5 aatcatgagaatcttagtttgattcctgcaactcacataaaaaaaaaaaaaacccaaatatgatgagatgcacttgtaattctctc 

TTGGGGGAGATGGGACAGGAGGACTCCTGGGACTTGTGGGTTAGTTAATCTAGGCAAACTTGTTAGCTCCAGGTTCAGTGGGAGGC 

tctgttccctaaaaatttacatgataggctctaaacagaagcatgcccgcatggagttactgtataatctacacagagaggacaag 
catcaagacaaataacgtcggggctggagtggaggctaagcagttttatgagcatatatactcctcttagaggggatgtgagttta 
aaattctcttagagaggatgtgagtttttaaattaatttaatataaaaactgataatagctgagaatggtgataacccagcacttg 
10 ggaagaagaggtaggagggggaagagtgcagggttatctctgtctgtccaaggccaacgtggaagctctgtctcaacaaaaaaggg 

aaaaattgtgtgtgtgtgtgtgtgtgtgtgtgtgtgatgaagaaaagctatatcttattggtcagctaaaactgctgtcatataat 
gtgaaggtgttttggccaacttacactgcatctatgaaagaagaaatatctaatgaagagtttattttgttcatctctgaaaattt 
gtggtttcataaaagggacaatgggtgccccgtggatttcttcttttttgtttgtttgtttgttttggttttggggttttttgttt 
gtttgtttgtttggtttggtttttcgagacagggtttctctgtatacccctggctgtcctggaactcactctgtagaccaccaggc 
15 tggcctcgaactcagagatccacctgcctctgcctcccaagtgctaggattaaaggcgtgagccactacgcccggcggatttcttc 

ttaatacatacgaaacctgtaactggtactgcttgctaccagaaactaccaaaactcagtgtccttctgttttccagttttctagt 
gaatgactctgattagtggaacttaaattagtagaacttagaaacataaacatagcggcaagataggttaggagaatttctagctt 
tagagtctccataataccagaaagcacacaagtaatgctgtaccgctaactcaccatatcttgtatgagtataaagttgattcttc 
ttaagaatagaactcagtatgcagactggagttgccttgaactcagagatccattcacaaaacttcctgagtgctaggattaaagg 

20 TGTGTGCCACCATGCATGGAGAGrCTTTTTATTTTATAATGGCATGTTTTAAAAATACCTAACAGTGGCCTTCCTCTGATGAATTA 

AATAGTCTATTCCAAGTTTCCTCCCATTTAAATATGCTCTGTAGATAAAAGCCTAAATGAGGGGTAAAACAAAGACCGTTTAGCAG 
GAGCTGCCAAACAGAGGGTGGGTTAGTGCTAAGATACTAGAGAGTGGCCACATACTCTGGTATTGACAGGCAGTAATTCGATTCGG 
AAGTGCTTAGTGTTACTAGTGTTCGTAAAGGTTCTAGGCAAAGGAAGGTCTGAAGCTAATTGTAGAAGGCTAGGGTATGAGTGAAA 
G AGGAGGGTTAG AGG ATGGGTG ATTTTGACT C AGTCATGTG AGTTATAG C CTAAACTTGCCTGGAAG TGGT AGG ACCATCTGTGGG 
25 AAAATGCAGGCTTCAAATGTGCTTCACTTTGTACTTTATGTACTTGATGGTGGAGGGTGCGCTGGCAACACCTTCTTCTGCTTAGA 

GATGCAGAGAGGCGGCAGTGCTTTCGTTCGAACCATCGCCTAGGGTGCTTTATCAGTGAGCAGTAATCTCTACTGTAGTTTGGAAT 
TACAGTTTAAAACTCCTCATAACTGATAAACATTACTGTGATTATTTTGGAGAACTGGGTTTGATGGGATGAATTTTCAAAACAGC 
TTATTTGAATGTCAACCAGTGGTAAATAGTGAAAAAAAAAAAAAAACATCAGGAAAACTACTTTTATAAAAAGTGGTGCTGGGTGC 
ATTTCTTACACTATCTGAGACTTGGCCTTTGATTATTTTAAGTAAATATCTGGCAATTCAGTTTCATTAAATTCTACAGACAAAGT 
30 AACCCTTGTTTCTCTCTTGTGGGGTGGGACTGGTAGATTATTTACACATTATGCCCCATTATTTTCTAACCAGTGCTTAGCATGAA 

TAAAACAGGGACACGTCCTAGGGTAATGATTTAATTTTCTAAACTCTCrTTTACATATGGAGCGTATTTATTGTAGTCATATGTGT 

atgtatgtatatatatatatatatatatatatgtatgtatgtatgtatgtatgtaactaggtggtgtattatggactctataaact 

TTGGTTTTAAAACAAATCCATTGTGTTATTCAGAGGCAAAGGAAATTCTGAAGAAGTTTGACAGCAGTGAAAATAGAATTGTTAAG 

caaggtcctatgtagggagagaggagggacaggggagagaacctcaaactcacagggatcctcctgcctctgactccagtggctgg 
35 tatcacaggcatgaccaccattccagccagttcattttgtttttgaaatgtggtttctctctccctgtttgttttgttttgttgtt 

T TGTTTTCCCTTAAGAT AGTTTCT CTGAATAGCT TTGGTTGT CTTGGAACTCACTCTGTAGACCAG CCTGGCCTCAGTCTCACAGA 

gatctacctgtctttgtctcctgagtgctgggattaaaggcatgtaccactactacctggctgcaggttttatcttgttgacgcca 
gagcttctgggtgggtctcctgtgtcacctcccatcgtcttactgtagaaacactggaaacattatgtgcactccagcttccagct 
agtcaggattgcacacaaatgttcccacccacttaggcttcttactggccccttcctcactgtcttagatttgtacattggtatgg 
40 gatttcagtatacacatcaagtagacacttgggtgtcgtccttttggtacacaaatagctcatgagaccttcaaagcttgacttgc 

tgggttctttattccttcaacaaacatatcaccagagttttcctgttttagatcttgggcattagcaagttctcagaccttgtaca 
ggagctgcagaaacccttaacagaagttcagcccattacaaattctctcaaggaaaccaaacctaagactaattagggaaaaggtc 
aagtgtcatttgaggtcaggactgaatgataagaatgtcccagccgtgtaaagagtagagagatccgggaagaaataaacttgata 
ataaacttgacatggctgatgaatggagaaaagtgaaccaagggaagaacaaaagaaggagtcagaagggatacttagggtcatgc 
45 agagtgtgatttagagattagactttattctcagacaagtgggatgagctgagaagtgactgagttcaatcttatgagaagatcat 

GCTTGGTCTGGATTATGGCTCAGCAATAGAGCATTCGTCTACTCTGCATTCArGCAGACGGCTTGGGTCTGATCCCCAGCATGGGA 
AAGGAGAGAAAAGATCACATCTCCTGGTGAAGAACAGGTTGGTGAAGAGTAGCAGAAACAGAAGATACTGCCATGCTCCTCTGCAG 
TGATCCTGTTTGGGTGATTCTAGTGAAGGGGAGACGTAGCTGGGTTTTAGATGTTGTCTTTTTGAAGATCTTCTGGATGTGCTAAT 
GAGCTGGATTGTGTGAGGGAGAGGCAGGAAGACGATAAGTGAGAAGGAAGTGGTGGTAGACCAAGGGAAGAGCTTATAGAAGAGGA 
50 AATAAGATTGGTTTTGGGGACTTGCTAAATATGAGATACCTGCCAGATATCTAGTGGTATGAATGAGGGAAGGTCAGGCCTGCAAA 

CACAGAACTGGGAGCTCCTAGCATTAACAGTGTGTACTGCAGTAGTTTATAGAAAAAGGAAGGGATGGTCTAGAACAGAGCCCTGA 
GGCAGTTACAGCATTTCGATGAGGAGATGAGTGGAAGACATAGGAGAAAGGCCAGAAACCGTGTGCTGTGGAATCCAGGAACAGGG 
AGCTTGTTACATGTCCACTCTGTTAGATGCTGCAAAGGTGTGGATGTAGTAAGAATACATTGGACATGGGTGAGCCAACATCCTTT 
GACATTGGTGGCCTTGACTAAGCAGTTTCATTGTCACTTTGGAACCGGAAGCTGATTAGAGAGGATCACAGCGTGAATGGGAAGTG 
55 AGCAAGTGAGGGGCAGTACTTAGAAGAAATTCTCCTTTGACAGAGGAGTCTGGAAGTGGAGGTGTGGCACGGGAGAGAAGCCGGAC 

CGAGGATAACGGTCTGCTGCTTTTGTTTGTCTTAATTGTGGAGTGTTGTTTATATGCTGCTGAGAGCAAACGGTAGAAGGGAAATT 
AATGCTGACTCAGGAGAGATTCATTGCAGGAAAATTCTTGAGATGGTTCTGGTGAGACAGGAGGGAGAGAAACTGCCCTTTCATAG 
AGGAAGGATGCAGTGATGTGTCTATACATAGCTCCTCTGGTCTTTTTACTTTTAAACACTTAGGTTTTTTCTTGTAATAAAAAATA 
CTCATTTTTATAGACTTCTCAGGAAAGTTCACCACCTTTTAGCTCATCCCCCAGTCTTCACTAGTCTCCTTTAGACCCCCTGACCT 

60 ctctgagcacaagttgctttttttccctgtactccatattatgccttcttccagactgaattcatttataagctttgggtgatgta 

aataaaaaatttaacatcaatttaaacttttgtgtcaacagatgaagcaaaaaatttattgccatatcttggacccaacaaaatgc 
gcgattgtttctgcactataaatttggaccaggaagaagtttatcgcacccaggttgttgaaaagtctttaaggttggtagaaaaa 
ttagaaattattcatttgatgtatattcatggttttatgtattttccagatttttatcaacaaattgagtttcttgatattgaagc 
taatattttttatttaaaggttttgtattctattatgaatttattttttagatttatagaatgtaagcatttaaagaggccttgaa 
65 tgtcagtaagctgcactgacaacattgatctccttagcagtagttctgggaagtggtcatggggcatctacttcataatggttcag 

tcaccaagaagttcacacctcctaagtaggctgcttggtctttgaactcttctgactcagaaagtgcttatgtttaattggttagt 
gattattaaagtgacatccagtcacgtgcccagcgcttgctcagttctgggttctgttcactcatgtctctaagagtgaccccagt 
gaagtgcttgctctctcatgtggcctttcattgccttaggaagtagtttttcttagttgtcctagctctgtcccttagatttctgg 
ggaac aattttagtccatcttttatgtgacagcattaaatg tttg aaaacaactattataagcg ttcaatgtgct ctctagg ctaa 
70 atagtgcctatttgtttgagctttcctcaaagcacatcatttttacttctccagagaacatattagctcaaagttcacacaagttg 

aagctagagaggtcgatggctttcttggtaaagtacttgctgcacaaataggaggtcaagtgttacatccccagtacctatgtaag 
aaagccaggtacagtggctcccatatagttcccagtgctggggacatggagggaggagggtcccaggaacctgctggccagccagt 
gtagacaaaccgtttaacaagagtcctgtctcaaagaataaggtagaaaatgattgagaaaggtgatggatgttaacctctgggct 
acacaaacacaccctttctccgcatctgcatagatacaagttacttactaatggattatcagggaataagctcttggattgttttt 

75 ATCTGTGAAAGTGTAATTATTCTTTGAAAGTACTGCATACAGCAAATTCrTTGCCTCCTCTGCCTTGTAGCAGTGTTTGTGTTTGT 
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AATTTTGATATAGAACTGTGC7AAAACCAGGTGTCATGATACAGGCTTTAAATCCCAGCATTTGTGAGGCAGAGCTGGTCAGGTCT 
CTGCTGAGGTTGAGGCCAGACTGGTTCACATAGCAAGTCCCAGGCCAGTCGGGCTACATAAGGAGAGTCTATCTTTAAAAAAAAAA 
AGAACCGAACCAAACCAAACCAAACCACCACCAAACTGCTGAAAGAAAGTCTTCAGAGACAAAGCATGGAGGATTCTGGGACTTGT 
TGGGACAAGCATGGTGAATGAAACAGTTGTCGAACTGTATTTTATCCCATTGGATTCTGGAGGATGCTATGGTACCTTGTTACCCT 
5 CTCCCACACACTTGCCTGTGTTTTCCTGTGACATTTGCCTGTGTCTCTTTCCTGTTCTTTCTTTGTCTTTTCTCCTCTGCCCTTCC 

TTCCCTTTTCCTTTCCTCTTCTCTATGCGGGGTCTAGCCTTGTAGCCCAGGTTGGCATTGAACTCTTACTCCTACTTCAGCCTCAC 
ATATTGGTGGTGTAGGCAGGCCCCTCTGCATAGCTCrTTGTCATTGGGTTCTTACAATTTTGATCTCTTCATAAGAAAACTATATA 
GAACTAAAAGTAACCCTTGTAGTGGCTCCGTCAGTGGGTGAAGGAACCAGCTGTCAAGCTTGAAACTTGAGGTCAGTACCCAGAGC 
CCACATGGTGGAAAGAGAGGACCAACTCCCACAGGTTGCTCTCTGACTTCACATGAGCGCCCTCCTCAAAAAATGAGAATAGTACA 
10 TAATTAAAAACAAAACAAACAACTAAAGGTGCCTTAGTAGCCCAAAAATATTGAGAGTAATGAATTTCAAAGATTTTGTCACAAGC 

CTTATGCCCATATTTAGAATCTTAATTATTTTTCACACTTGTGCATTCAGAGTCACAGATGGCCTTTTTCTTTGTTTATGAATGAT 
GAAATGTCACGGGAAGGCTGCATGATGTGTCATATAATGAAGGAAGGTAAAAGCACAGCTGGGATTTGAGACCTGAAAATATTTAA 

atttcagtttgttacaattttatatcacaaggtaatcagtgattacaaaattcaatagtaattttgtaaattgagtccataaattg 

AGTACTTATAGTTTGTAATATCTAGCCATATATGAGAAAATAACCCTTAACCTTTCTGAACGTTTGTATAGTGGAAAAATGATGAA 
15 ACCAGTTTTCTTTATTTCTTTCCACCTTTAAAAAGAAAATCATTTGAAAGATAATTTCAAGCTAGCTGTGTCACTGCCTTAGATCG 

taagggtatagctagctaaactagataattcttgcattctgaatgcctccaatcttactttctagaatagggcaaaaataatcctt 
cttcaacttgattttattataacgttcttaatacttgtctaaattttgatcaaccattaaattggaagtatctacattgtaggtct 
ttctaactttttccacctttggaattttttcttcagtttttataactctgaattataaaacaggaaatactttagaattgtaaaaa 
gatttaagagattttgcttctaaatatctctaaatcagagcaagtgcttaataattaaggattttaaattttaagaagattcagat 

20 ATTTCATAAAGGAAGATATACAAGTATCTCCAAGACACATGGAAAGAGATCCAGTTCCATGAGCCACCAGGAAAATACAGTTTAAA 

ACCATTTTTGTCACTATTAGGACATAATCTGTAATGATAGAACTTTCCCCAGTTGACTGGCTGTCTGAAGGGTGATTGCAGAGGGT 
ACAGGGAAATTTCTGGGGGATAGGTGATAGGTTTTATGTTTAATTCTTTCTCTGAAAATTCCATACGTAAATGTTTTGTTTGTAAC 

tcgtacccactccgttaccctccctcatctgattcccatgcacactctctgaattccttctagcaagctctcctgctctcatgtgt 

TTGTGGGTATGTATGGGACCCACTGAGTTTAATTAGGGCTGCTTGCATACGGGTAGGTGGAGCATGATGCACTGGGGCATGGGCAA 
25 CAAACAAATGGCTACACCACTGAGGAAAATGATTTCCCCTTTCCAGTAGCCACTAACTTCCCCAGCCATGATAGGTCAGTCAGTGA 

AGTGCTTGTCGTGAAAGCATTGAGAACTTCAGTTTGGACAGTTAGCACTCATGTAGAGAGCCAGACATTAGTGGTGTAATCCCAGA 
GCTGAGGTGTGGAGCTAAGAAGATCCTTGGGACTTGCTGGCCAGTCCATATAGCCACGTACATCAGTGGTTCAGCTAGAAACCCTG 
TGGTTTGGTTTGGTTTGGTTTGGTTTTTTAAAATAAGGTAAAGATAGATGAAGGAAGATGCTTAATATCCACTTCTGATCTCTATA 
CTGATGCACACATGGGAGTATGCACACCCACACACAGGTCACACAGGTGCACACACAGGTGCACACAAGTCAAATCACTGAGACTG 
30 AAAAATTAGCTCAGTCTTGTTAGACAAGCATGAAGACCTGAGTTTGGTTCCTCGGCACACATAAAACTGTATTGCAGTTGTTTGAA 

ATGAGCTGGGCTTATATGAACAGGAAGGTCCCTGGAACTAGGTAGCCAGCAGTGTGGCCAGACAGGGACTTTCAGATTCAGGGAAA 
GACCCTGTATCAAAAAATTAGGTGATGACACTCAACTAGGTGATTGACCTCTGGCCTTTATACTCAAAACAGTCACACTTGTACAC 
ATATGTATACATATACAAAGAAATCATATCACTGGGCTAAGAATATAACTCAGTAAAAGAGCACTAGTGTTATAAAAGTTAAAATG 
TATACAGTATTTAGCTTAATCAGAATGGGGGGAGATGTAAAAGAATTTTAATCCAGCATCATGCCTGTTCTGGCAAGGGATCACAT 
35 CCAAAGCCTTCTAGGACTCTGTGATCTGGCTGGAGTACAGGCTCACCCTTAGCACACAACTTTAATCCTAAACAACGAAGGTAAAG 

TTAATTTGTAGAAGGAAGCAGCCGTGAGGGGCAGACAAAATGACAAGTCAGAGAAAGATTTGACAGAATGAGTCAGTGATGGCATA 
TG CT CAGCT CTCACAAC ATG AG AAAGAG AGGTGACTTAAG AG AG CAGCATAGAGGGGTGGGGAG AATTTT ACCAAGGT AGGTTGCA 

gataaaagacagagaataagaaggagccagaagattagaacagattgccagagttagtttgaggccaagcagagcaattcagtcag 

ATGCTAAGAGGAGCCAGTGTGAATCAGTCAGCTTGGAGAGGAGTTTGGTTCAGAACAGCTGAGTTGAACCAGCCAGCCAGAGTTGA 
4 0 AAGAGCTGAACAGATGAGATTATTCAATAGTAAGCCTCTGAAACAACAACTGTATCTGGCAAATAAAAGATACATTTACATACTTG 

CATAGCATACACAAGCTCCCTGGCTCAAACCTCTGGAACCCACCCCCACTGCTCAGCTATCTAAGGTGCTAACAGTATTCTATATT 
ttgattgaggtagaagctacacaggtttgtaattttatcaaagaccaccagcctctatagatcagatttgatattatataattcaa 
AATTAACTCCGGAAAGATAATAAAAATGCTTAATGGTCTATTTCTAATATAATTAAATATTTTATATAGCATTATTCATTTTAGAT 
ATTCAGTATTATACAGCTGTTGCCGGTTATATCTTTCTAAGATAATAATACGAATGGCTTTGTCTTGACTCTCATTCATGTCAGCT 
4 5 TTGGGTGAGCATGGCTAGGCAGGTACTAACTCTTCTGTTCACAGGACCTTCTGCAAAGCTGTATGTTTAGAATTCATTTGGCACCT 

AAAGTCTCCTCAGTTCACCTCGATTTGTATAGAATTTGTTTGAAATTCTCAAGAATTTTAGTTTATAATTTCATGGATGTTTGTTG 
AAAGTAAAATTTGAATGTGATTTTATTATTGGTACCATTTTAATAGTGATAATAAATATATATTATTTAATATAATGAGATTTCTC 
ttttctctctagtccatatttcagtgaagaattttattttgagattccaagaactttccagtatttgtctttttatgtttatgata 
aaaatgttttacaaagagatcttcgtataggtaggtactattcataattatttataattacaacattagtattatgttcattcttt 
50 ctgtaagtctttgatatctgcttattaaagtaaaacccatcaggcatagacgttcacaccaagagactggcagaaggttgctgtct 

gtccgtccatctcaggctctctattgtgacatagagttgctgtccatctcaggctctctgagttacagagtcagacttcccatcta 
gagaaaaagaaaaccaaacaaatatttttattaaaaagcaaatactaattttaagaaaaacgatttgtagttaaaaacaaacctat 
agggcataagcagataatttacttctgaaatgttatacccggggtctgggttgtcctttgggaagatgaagatgtcaggtgtattt 
cctgtgatctgaaacatatagtaggaaagactcgttcctgtgcggcttttaggccatgcttggttaaatagtcttaagttgaggca 
55 aggtggaagttgagtcactgcttgtaactgcaccgatgtgatttttagaatgtgggcatgaattgctcaaaggaataagcatccac 

ATAAATATTTTAAAACCCTCCCmTAAGGTTGAGGACTTGTCTTGTTTTCCCTTCATTTCTCAGCTTAAAATTCAATTTAAAAGC 

CCTGAAGTACATCTTTCTAGTGTCACTTTCTACAATTCTAACTGTCACACAAAGATTTTTTATCTTTGTATTAGATTTCACTCAAA 

atatttaaaagaaaacagattcataggtttaaagatttttgtgttttgaattttgtgtgttaatagactgattggattttcagtct 

cttgaggactattgctgcagttgccattctactacaaatctggttccgtactttaatgtttgttctttaaattatacatctgaaaa 

60 GCCAGGCGTGGTGGCGCACGCCTTTAATCCCAGCCCTTGGGAGGCAGAGACAGG'tGGATTTCTGAATTCGAGGCCAGCCTAGTCTA 

CAGAGTGAGTTCCAGGACAGCTAGGGCTACACAGAGAAACCCTGTCTCAGGTATTGAGTTTTAAGTTATAAAGAGCTAAACATAAA 

actgtaatatgtttttaaaagtttaagtaacaactttattaaggtataagttatataccacaaaattttttgttttaaagtatatt 
atatttaaaacttattttttaaagacttagagaagggatcattgtacatttacatattatacacatacacatgcacata tcag agc 
aaaacatacgaaaaatgataagatttttggaaatcctgggtaaagaaaatagttttatgtagtgttcttggcagctgttttttaaa 
65 tttgaaattctttctcccccctcccctttttttgagacagggtctttctttacagccctggctgtcttagaatgcaccatgtagac 

caggctggcctagtgctgggattatcaagataaaatatttgtaaaatttgaaatcacacagtatgacaattgtataatcaccacct 

GCTTCCAGAAAGAAAAAAAATACACACACATACACGCACATATGTTGTTCTGTTTGTTTTTCTATCTTCCTTTTCACTTGATAATT 
TAAAGTTGATACAGCTTCACATAAAAATTTATCATTTCTGTTTTCAACTGTTGAACTAAAAGTAAGGTTATGTTGTAAGACATAAC 
ATACAGTTTGGGATACTTAAAAGGAAAGTATGTGTGGAGCAGAGACTGGGGGAACAACCATGCAGAGACTGCCCCACCTGGGGACC 
70 CATCCCATAAACAACCACCAAACCCAGACACTATTGCAGATGCCAGCAAGAGCTTGCTGACAGGAGCCTGATATAGCTGCCTCCTG 

AGAGGCTCTGCCGGTGCCTGGCAAATACAGAGGTGGATGCTCACAGCCATCCATTGGACAGAGCACAGGGTCTCCAATGAAGGAGC 
TAGAGAAAGGACCCAAGGAGCTGAAGGGATTTGAAGCCCCATAGGAGGAACAACAATATGAACTAACCAGTACCCCCAGATCTCCC 
AGGGAATAAACCACCAACCAAAGAAAACACATGGTAGGACTCATAGGTCCCGCTGCATATGTAGCAGAGGATGGCCTAGTTGGTCA 
TCAGTGGAAGGAGAGGCCCTTGGTCCTGTGAAGGTTCGTTGCCCCAGTATAGGGGAATGCCAGGGCCAGGAAGCAGGAGTGGGGGG 
75 TTGGTGAGCTGGGGGAGGGGGGAAGGATGGGGTTTTTTGGAGGGGAAACCAGGAAAGGGGATAACATTTGAAATGTAAATAAAGAA 
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aatatctaataaaaaaaatcaaaaaaaaaaaaaaagacataacctaccgttgggatacttaaaaggaaagtatttttaaaacaagg 
aaagacgtgaattactcttaaactaccctgtatctcctttgttggagcttttgtgcggtctttgaatggttagtcacatgcaaaac 
gatgcttcccagggcttgcattgaggaaggaagtgctttgccccagcacaccaagagcttcatctgaacattatttgcttcttctc 
tcctttcatcctcctttgttcacggtatttcctctttccctgagacacaagcgctttagggagcagctttgatggctaaagcagta 
5 gagctagcttagtaatgtttgataaaatgatctttgaggtactttgcacatttgttagtaataggtaagatactgtttgtcctttc 

acttaattggagcatataacttcttattaaatgcaggtgttactgctcagaattaacagcacacacacttcatccacagtgcttca 
CAACCTGGAAAATT ATATAG CATTGCCATTTAG ATT CTGTTTTT ATCCTG AATATT AATCTG AGG AAGTG CTAACACAC CAT AGTT 

acattaagtccagctgagtccttctactgccctgattcagaatgacccacaaaagggccttccagtgggcaagcagaaacaggaca 

TTTCTTCTTTAAGGTATAAGAAAAAACAAACTTTATAGAAACAAATTTTTTAATTCTGTAATCTCAGCACTCAGAAGACTAAAGCA 
10 GGAGGATTACCATGAGTTTAGGTCTATCTTGGGCTAAATCGCAAGTACCAGGCTAGCCAGGGCTACATAGCAACATCCAGTTTCAA 

aaaaaggagtaacggtggatttttatatcagcacatacaaattaaaatattttctgtaaaatatataacaatgcttatgaaccata 

aggttatataaactatggtttctcatcactttatttattttctgtaggaaaagtagccatcaaaaaagaagacttgtgcagtcata 

gtggtaaagaaacttggttttcactgcagccgattgactcaaattcagaagttcaggtaagttaaataatcaggagattataacat 

gaaaaaccagtgaaaaccaactaattatactagtttatactgatagaacttgtaataccttattttacattctaataccaaacata 

tgtcttcagacacacttgaagagagtgccaaatcccattacagatggttgtgagccaccatgtagttgctgagaattgaactcagg 

acctctggaagagcagtcagtgcttttaactgctgatccatctctccagccctcgagaaccaactctcatctctaacttccattca 

tgtgcacggcacctatatacatacatatatatacatgtatccatacaggaattaaccagaaaataataaattctcatttgaacgca 

tttactccatttgtaataaactagatttgtggagaaaaaaatgttccttatttaaaccatgcctgaatctgcaatgcatagccttc 

20 ATTCCTACCTCCCCTCCTGTTTACCTCCTTTTATTTGAAGGGGTATAArTATTCTTGTTAATCTATTCTTTTTCCCCTTGCCACAT 

aaaaggccttgtataaattctatatgtgaacagaaatgtattgttgaagtttctaaaaagcttaagtctctatgacttaaaaatta 

attctaagggaatcaatctctctctctctctctctctctctctctcttatttcttttctttttttgtaaacttattaactatggta 

atgattgtgtagccattcacaagggcataactccaggcaggattctttgtctcttaagcaggctataatttgctgctaagactcag 

aagtttaaaacaaagagacaaaaagcatacccacagatactttgcaaataaaatacgtctccatttcttcataaccttttatgcag 

ttttctgttttatctactctaccccgttttaatcttctgtctgtccatttgaccatatgtatcattcagctctcaggaagagcatt 
gttggtgccaagggagaagccatgtgaggaagtagaatgggctgatggtgttttcatatgttcagtttaatgaccttgagcttcat 
ttctgtaaaaggagaataaaattcaccatgcttgactaatatggatcgagaatactttaaaacttgatttagggctgggttgtagc 
tcagttggtagagtgtttggctcgcatgtacaaagtcctgagtgccatccgcagtaccacagaaactgaatgttgtccacgcacat 
30 ttgtcacctcagcacctaggaagtgaaggccgccaggctgcataaaccctgtctttaaaacaaacaaacaaacaaaaacctgtttg 

cttctatacagatgtaaatttattaccactactcagtctggtggtgccctagttagggtttctgttgctgcagtgaaacaccatgg 
ccaaaagcaagttaaggaagaaagggtttagtcggcttacgcgtcagtttccaaaaaagtcaggacaggaactcaaacagggcagg 
aacctgaagacagaagccgattgcagaggcgatggaggagtgctgcttactgacagcctgctttctcacagaacccaggttcacag 
acccagggatggcacaccctacccacaatgggctgggccttcccccatcaatcactaagaatcttacagccacagctggatcttat 

ttcatgtggttgttgggaattgaattttaggatctctgctcactcagtccctgctcgctccggcccaaagatttatttattataca 
taagtacactgtagctgtcttcagacacaccagaagagggcatcagatctcattatagatagttgtgagccaccatgtggttgctg 
ggatttgaactcaggaccttcggaagagcactcagtgctcttaaccactgagccatcttgccagcccccatggaggcattttctca 
gttgaagtttcctcttttcaaatagttctagcttgaagatagttgacttaaaactagccaacacgggtggctttctaatatagctt 
4 0 taccagattatccattttcagtttttgacacatgacttaatacattttccatctacgcccacatggtgtcagtcatttgagtatgc 

tgctcatgtgtacttgaggttggcttcgatctcacagtgctctcttaatattgggattctaggcgtacaccactgcacccatctaa 
tctgtcagtgatttgaacaagaggaaagagaagaagaggcttgtaagattttgatctgaaatggaattacttagaagattcattac 
agtttatttatttatttatttatttagtacgttcttaatgaccagcatacatttttctagatttaagaatttgattctgggggctg 
gcgagatggctcaggtggtaagagcactgagtgcttttccgaaggtcctgagttcaaatcccagcaaccacatggtggctcacaac 
45 cacccgtgatgagatctgacgccctcttctggtatgtctgaagatagctacagtgtatatattaataatagtaaatctttgggctg 

gagtgagcagggactgagtgagtagggttcaacgaggacctgaccagagcgagtagaggtcctaaaattcaattcccaacaatcac 
atgaaggcttacaaccatctgtacagtgacagtatactcacatacataaaataaataaatccttttaaaaaaagattttgattctg 
aaaatatagagctctatgtgttctttgtgtaaatcttggaggtgataccagaaactaatactagagcacaggctttatctgacagt 
gtatctataaagccattatgttttatatatagtattggcatttacatttttagtactgtttgcttccgtgcccattagtcattagc 
50 ctttccagaacttttatcttaaatggtaattagtaagacttacccactacttaaaatagattttaaaagaaaaatgctgtaggagg 

TGGGAGGGAGGGATAATACTTTTCAGGGTAATATGCTATCATTGGGAATATTATTATTTAGCqACAAACAATCTGAAAATACCACA 

ctagccttgtgagtataaaagatttgaaaacagcttgaaactaatatagagcctactcaggttttgttgtttaccctgtataagtt 
ttataatatcttttaaagacatgcaaaaagaaaaatagatggcagcatagaaagcaatgagattacatttagccaggactcaatct 
aatgattacttttagtaattataaaatatgtaccaagtatagccgtgagtacttaatatacattatctcatttaaggcccatagta 
55 gcactatgaggtaggtatattaacctcattttgcagattatattaataggattaaaggacttagtcatagaagatgtgatcccatt 

agagatctgcctaactcctagtcacagcactgtgctgtctttcagtgacgtgtactcttagttatagaaagaattcaacagattag 

AATTG CTCAG GGAG CATCAAAATATAAG AACAG AAG CCTAC CCAAATTAGTGGGCAAAGGGGAATGCATTAG AAAGTGTGT AGGGA 

gctgtttgaagtcaaattacaggaacttcctcgggaatgtgagctacatagttcccagacatttgcacagatacttcgtggtaatg 

gcagttaggttctgacagtagcacacaagatagaaattcacataagttaaaaatgatccttgaagtgactaagtcttcataacatg 

60 GrTGACTGCCACAGAGAACATTAGTTTTTATCTGGGGCTTTGATGAACAAACGCTGTGTAGTGTCATTCTTAGCAGTAGCCCCAAC 

TCGGCAGCAATGTACTGTAAGGCAGGTGAGACCTGTGATCCACTGGTTGATTTTTTTCATGTTTGTGGCTTTTCATTTTTCATTTT 
GAAAAAGGAATAGTTATGTTTTCTTCTTTCACTCTCTTTTAAATAACTATATACTTGCAAAATAAAGAGTGTAGCCGTGAATTAGT 
TAAACCGCTTTGGCTCCTAGCAGGTTGCGCTCTCACTGTACCCGCCCAAGAGCTCAGATTCCCAAATAAAAGACAAACACACACAT 
GCCAGTTAATTTTGATATGCTTTGACTAGCTGAATGGCTGGACACTTCTAAACCTCCCCATGGCTAGCAAACACTCCCCTCTGATA 
65 TTTCTGAGTTAACATCTTTAAAAATCTGTATTTCATCTCTGCTACCCCAGACCCAAGTGGGGAAGTGGCCCCAGATACTTATTTGC 

CTGCAGGCCTATAAGTTTCATCTTTTTGCTTCCCCATCCTTGGGTCCCTTGTCCACACAAGTCTCGCCCCATCTCCCTGTCCAACC 
attggctgcacagcaattcttcattatcagtcaaagccagtagggggcaggaatcctcaggtatgaagaaagcatgacttttggaa 

GCCAAAATAAGACCAAACATTAGAACCAATTTCCAACAAAAGAGAAAAAAGATTCTGGGTGTGTGTGTGCAGGTGCCTGTGTATGT 
GTGAGCTTGTGTATTTAGAGAAAGAATAACCTTGGGTGTCATTCTTAAAGATACTTCAACTCGGTTTTCAGACAGGGTCTCTCAGT 
70 GGGACCTAGAGATCACTATTGCTAGGCTCGCTGGTCAGCAAGTCCCAGTGATCTACCTGTCTCTGCCTCCCTAGGACTTCCAAGTA 

caacactacaaccatctttgttaaaaattatttctttttttttttgagattatactatagttatattatttcccctttcctctttc 

CAAGCCCTCCCATATATCCCTCATTGTTGTTTTTCAAATTTATGACTTCTTTTTTCATTAAATGTTGTTAGGGATGTGTGTGTGTA 

tgtcggtgtgtgtgtgggtatgggtgtgtgtgtgtgtgtgtgctcgcgtgtgcgtgcgcgtgcgtgcgcatgtgtgcatatattnn 
nnnnnnnnnnnnnnnnnncgtgcgcatgtgtgcatatattcttagcatgtactaccacctatttaatctgtataaggctgggctga 
75 ctgtttggtgtcagatgcccaattggtgtagccttctgggtaagggcttcccccgcctgggctacctcaccccagcccacaaaggc 
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GTGTCTGTTGTCATCCTTGTTCCGCTTGTATTTAGGCAGTCATTTCTGTGAAACTTCATGGGTGTACCTTCTGACATTACTGGGAG 
ACATAATTCCATAGCAAACTCTCTGATCCTCTGGCTCTCACAGTCTCTCCACCCCTCACTCCCCTTTCACAATGATCCTTAGGTGC 
AGGAGTTGTATTGTTGATGAATCTGTTGGGACTGGGTTCCACGGCTCTGCATTTTGTTGGTTGCGGTTTTCTGTAATGTTTCTAGT 
CCTTTGTAAAGAGAAGTTCCCTTGATATGCAGGATGAGGATATAAGGGCAGATATTCAGAATGTATTAGATACCCATCTTTATTTA 
5 TACACCTGTTTTCCTGGGTGGCTGGTGGGAGTTACTCATCTTCAGGCAGGCATGGCAGACGCTTTAGCAATTGAGCTATCTCCTCA 

CTTAATGATTCCTAAAGATGTCAACCATTCTTTTTATATGCCTAATGAGAGTACATATCTCTTCCTTTGTTTCTTTCTGTGAGTTT 
ACTCTTAGTG CCT CTTGT AAAATG CTAT ATTCATCTTTAAGTCTCTTTGTC CATATACCTTCCTCAT CCT CAAAGATCTGACTCAA 
TTTACAG AGAGAAG TTAGCTAAATTTTTGTCACTGTCCACTAAAGTCTAATG AGG TTGG AGACATTG CAGGGCAGTTCATTCTG GA 
G TCTGGGTTAGGC CCGTTTG TTTAGGGG ATTG AGTGGATGAAATG ATC AGCAT CT TT ATCTCG GAG AGG AAGCAGTTTAGTT AT CT 
10 GCCATTACCACTAATTAGTATTTGTAACTCAAATCCGTACCGATTTGTTGGTGGAAGATCACTTATGGAATGAGGACCTCGGTGTA 

AAGGACCACGTGTCTGTGGAGATCCAGGAAGTGACACGTGTAAATGTCGGTCACTCCTTGAGTGAGGAGCTTCACTAGTAACTCCC 
ATTTCATACCACGCACTTGATTGTTATCTTAGCCTTTTACTTTATCTCTTGCTTATTGGACTTACTGATTATTTTCTTCTTAGAAG 
CTCATGGTAGCAGGATTTAATGAGTGCATTTTCTACCTTTTTGGACAGAATTTTAATTAAAAAAATACTTTATGTGTATGTATGTT 
TTGCCTGCATGTATGTCTGCACCACATGTGTGCCTAGTGTCTGTGAAAGCCAGGTGTTGGACCCTTTTAAACTGGGGTTTCAGACA 
15 GTTATGAAATGCCTTGGGGGTGTTGGAACCAAGGTCCTCTGCAAAAGCAAGCAGTGCTCTTAAGTGCTGAGCCATGTCTTCAGCTC 

CTTGGCAGGATTTTTAGAATATTTATTGTCTGTGTCTGTGTCTGTGCCTGAGTGTATTAGGGGCAGCACGTGTGTGCAAAGCCCAC 
AGAAGTCAAAAACTGGCATCCGATCCCCTGGGGGGCAGGAGTCGGATGTGGTTGAGAGTCCACGCTGGGTTCTGGGAGTCAAATCT 
GAGTCTTCTACAAGAGCAGTGCTTGCTGTCTGTCAACTGCTGAGCCATTTCTTCAGCCCCTTTTCTACCTTTTTAATAAAATACAA 
ATCTTTTTCTTGACTCTGTTTTTTGCCATTTTCCCCTCTGACATGAACCCTTTTCTTTTGAAACCATTGTAGTGTGCCTTCAGACT 
20 CG CTTCTTGGG ACTTG ATG CCC CTAAG CAAATGGG CACGT CACTTTT AT CAGGG CTCCACTGGCTGC CTGCTG CTCTGGTTTTG AA 

GCGTTCTCTTCCTTAGGCTCCAGTCCTGGTTATGATCCTGGCTGTCAGTCTGTTCCAGTTGGTGTACATTTTCTTTATTCTCTTCC 
ATACAAGTGATGATAATACAG CCAT CCTCTTAGCTGTGAG ATGCTG AAACT C ACAC CTTAT AAG CATTG TT CCATT C TTTATTT CC 
TAGGTACCTCGATAAAAAACATGCTTTGCATAAGACTGTTGATTATGGGTGGGGTCTCACACAACATGTACAGGCAGCAAACCCAC 
ATGTTATGCCAGATGCAATGTTAGTTATGTCCTTTCGATGCAATTACTTAGTAAGTCTTATCCAACAGGATAAGCTTGACCATCTG 

2 5 GATCATACTGTAAGTTATCGATCGGTATATACTTTTTCTTAATGGCCTTTGTTTTACTGTTTTGTTTTTTTCCGAGACAGAGTTTC 

TCTGTGTAGTCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTCGAGTGCTGG 

AATTAAAGACGTGCACCACCACTGTTTTAAATAGCCAGTTAAGAAGAAATCAAGACATTAAACACATGTTCAGTTAAGGGATCATA 

ATATAAAAGCATAATTCATTATTATTATTATAGATTGATTTTAAAACTTTGTGAATTTGTATATGGGAAGTAACAGAAATGAGCCA 

TTCTATTTCTTTTTAGAT T T TT TTATTTTTTTGAAAAAAGGTCTCACTATATAGTCTTGATTGGCCTGGAACTCACTGTGCAGACA 

3 0 AATTCAGATCTGCTTACTTCTACCTCCTCCTGAATGCTGGAACTAATGACATGTGTGGGCCACTGTGCCCCACTCTTTATCTCATT 

ATTAAATTATTATTTAAGGAGAAAAAAATCTTGCCATTAATATAAGAGATATTATAAAGTAAAGTTTTGTCTTTCATCTGACAAGC 

AGTTGTGTCTAAAATTATTTAGAGGCAATTTCTATAACTAAAGCTGTCTTAGCTGCTGTAGCGATGCATGATGCATGCCTGTAGCT 

CCAGCCACTCCAGAAACTGAACAGCTTAGGCAGTGTAGCCAGACCTGAACTCAAAACAACCAGTGAAACTCTGTCGGGAGCCATAA 

CGTCGTGGTGGTGGTGGTGGTGGTGGTGGTGGTGGTGGTGTTAGTTGGTTTATTTGTTCCTCGCCTCATAAGTTTTTTAAACCAAT 

3 5 TGAAACATACAGAGTTCTTTTTTATTTGTCTCTAAGGTCTGTGTGTTTGTATGAGTATCTACATGTGTGCATGTGCACCGTATGCC 

TATTTGGTACTCTTGGAATCCAGAAGAAGCATCGGGTGTCCGGGAGCTGGAGTTACAGACATTTATGATTGGCTGTGTGGTGCTGG 

GGTCCTCTGTGGGAGCAGCCAGTGTTCTTAACCAGAGAGCAGTCTCATGCTGAAACAGTCTCAGTCATTTTTATGAGGAAATTCTC 

AATATTTAAAATGTTCTATGATTTAAAGACTATTTAGATGTGAGAGGATTTTATCTTTATGCATTATTTTTTGCCTGTTTTTACAA 

ACCTGTTTTCTGTGCATTTTTTGATACCAGGAGATAGCAGCTGCACTAAGGTTCCTTTTTATCTTTTCAGCTGTCTCACTAGTGCT 

4 0 TTGGTATGCTGTCTTCTTATTTATCCAACTGATATGTTTTTAGGAGATTTTGAATCTGTAACGTAATGTCTTTCACAGGTCTTAGA 

AAATTTAAAGCAATTCTCTCTGGATTCTCCCGTCTCTGACTTTCTGTACTGGGATTCCAGGCTCCCTGTACTAGAACCAGACTGTT 
GTGTATGTGTCTTATGTCTCCTAAGCGCTCCCCTCCTCTGTACTTCATCATGAACATTTTCTATTGATGAGCCTTTCACTCCTGTT 
TATTCTCCTTTAGCTGTGGCTGATCTGATGTTAGATATATCTCATTTCAGTTACTTTAGTACTTAGCTCTAAAGTTATCATTTAAT 
TCATTTATAGTTTCCAGTTATTTGCTAGATTTTTCACTTTATTTTCTGTTAGAATAAAAACAAGGCAAAATAAACAAACAAACAAA 
4 5 CAAACAAATGGGTGGTATATATTTTAAGTTTGAGGCTGGCCTGGACTAAATAGCGAGACCCTATGTTAAAAGAAATTAAGATAACT 

ATTTTAAACTCCCACTCCACTTACAGTCTTCTGTTCTTGTCTCTCTCTCTCTCACACACACACACACACACACACACACACGTAAC 
ACTAAAAATTACTACATAGTATAGACCTTCAAGGTCAGTATCAAAACGCAGAGGTTGTAAATGCTCAATGCAGGAATAGTGAAGGA 
CCGAGTTTGTAAGATATATATGATTTTATCAGTATTTATACCTAAATTTTTTTTTCTGGACTATTTTTTTAGTTCCATATTTATAC 
CTAGATTTTTTTTCTGGACTATTTTTrTGGTTCCATATTTATACCTAGATTATTATTTCTGGAATATTTGTTTCTGTTTAGTTCCA 
50 ACTCTACATGACTGCTCGTTTTCTCATTGACGCCTTTTGTTGTTTGCGTTAGAGCGTATCTCTCTCATTCAGACCTTTGCACTATG 

ACTCATAACTGTATATTGCTCATTGTGTAGTAGTCATCTAGCCTAAAGTTCACAGCTAATGGTCCTGAGATTCAGTATCATAAGAA 
AAGTCGGCATAAAGTAATAAAGGTGATTCAGATTATATCTTTAAATGAATGTCTAGAAGGGCTCTGAAGAGAAGCTGTAACTAGAG 
TGCAAATATCCCTACCCCTGATACTATCACTCAGTACACCAGGCCCTAGACATCACACCCCAAGATCTCCACTTGGCACTGGGAAT 
TTGTCTTGTCAGCTATGTGGAGGTAAGGCAGCACTAATTGTTAACCGGTTTAGGATTGCTCATCGCCAGTAAGCAGAAGAGATACC 
55 CAAGCTCTGGATTACATTGTCCCTAAGCTCTTTCTTGAGGAAGCTAATGCCTTGAGTTCCTTAAAACGTACTAAATTGCGCTTTCA 

ATTCATCTCTTACCAGCTGTGTGTAAGAGAGAACTCTATTTTATTCCAATTCTTCCATCAGTGCTTTGACCGTATAGTGTCACTCT 
TACAGTCTCTCTGGCTAGGTCATGAGCTTCTGGTCAGTAGTGACGGTGTCTTACACAGCTGTTTGCTCCTGTGTATTCCCATAGGA 

cttcctaaaacatagcagattctaaatcaatcttcagtagttgacaaggtatattttaaaaaactgattcttactatttttaactt 

AATTTCATAGCTTTAGAAATTAATTTATTTTATGTTTTCAAAAAATATAAGTGCCTTCTTTAAGGAAATACTGTGGTCATTGCAGT 
60 ATATAAACATTTATTAAGCAGGTATAAAGTTCCTAAATTTCTACCTGTCATATTTCATATAAATATTAGAATGTTTTCTCTCAGAA 

CTTTGCTATATATGCGCATGCATGCACATACATTGGTGATTATTAGCCATTTAACAAATAAATCTATGCAGAGATATGTAATAGTG 
GTTAGTGAATAATTATGTGTGCCATTTGGATAGAAGTACATTGTAATATTTTGTTAGCAAAATAAAATAGACTGAGTTTGATATTT 
TCTTTTTGTCCTAGGGAAAGGTTCACCTTGAGTTAAGACTGAATGAGCTGATAACAGAGAATGGAACCGTGTGCCAGCAGCTTGTT 
GTACAGTAAGTATATCCTTTTTATTCATTTATTTGTTTTTGTCAAAACCACCTAGAAATAATTCTGTTTTATACTCTTAGACTAAT 
65 TTCTTATTTTAAATATTTTAGAAACTTCAAAATAAAGCTCTCATGCATCATTTCTTTACCAAACTGAGAATCCAGCTTATTTTTTC 

ATTTAATCCACTTAAGCTATGGCAAGTCATTAATTACTCAACAAAGTTTTAATGAATGTGGGTTGAGCAACAAATGTATGTAAGCA 
TTAAGGCATGAAGGGTCATAGGAAGGAGCCTCTGGCTTCCTAGCTGCGGAGACTCAGAAAGTGTTTCCAGGGGATTCTTCTCCGAG 
CACT CAG TCACTACGCAG AGCTTCAGGG AGCCAGGGATCAGGGTGAGG AGGT CATACGACGTG ATG CTCAAACT ACGTGACCAC CT 
AAGATTGCTAGCACCTTTCCCTCTAGGAAGCTCTCAGTAGTCAGTCCAACTCTGTTGTGAGGTCATGTTCTAGCCTAGTCTTCTAC 
70 TTCTTGCCTCTGTAAACGCTTGCTACCAAGCGTTTCTCATTCTGGAACTTTCTGTGTCTTTGCCTCAGTTGATATCTGAATGTCCC 

TGAGGTTATGAGGTTCATATCTACATACCTTAGGAAGGAGTTAGAGCAGTTGTTACTTTCCTATTGCTGCTCCACACTATAATTCA 
CTCTCCTAATGATGAAAACCCCAATTCCTTGAAGCATTGCCTTTCTGTGTTGTGTGTACTATATGATCTGAGGTGTTCAACTTCTT 
TCTGCTTTTATTAGCTATCTCAACTAATAAATAATAAAGAGACTAAGCGATTTTTGCTGTGTGTGGATGACTTACCAAAACAGTAT 
GCTTAAGGCATTTTTTCCTAAAAGCTTTATAATCATGGTAACATTTAATAGATTAATAAAGTAATAAAAATTTTTTT ATTT ACTAA 
75 CAG T TT TTGT CTTACTGATTTTCAAATTCCATTTGCCTATTGAAAATAGTCCAAAGCCAGGCATTGTGGTATGTGCCTTTAATCCC 
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agcactcaggaagcagaggaggtggctctctgtgacgttgaggcaaccagggctacatagagagttctaggacagccagggctaca 

tagaaagtcctaggacagccagccagggctacagagagggttctgggacagccagtgctacagagagagttctaggacagccaggg 

ctacacagagaccctgtcttgacaacaagaaaaagacagtagaaatgagtgtgcagacttcgcccgcagactgagagcctgtagtg 

gaattctttggataaggccctcctgctcctcccttccctgcttgggtttagtgacagtagtcagtcatttgaagtactagtagttg 

5 GATTAGCTTATTTGCATACTTGTTTAGGTTTTTCTCTTGGGTGCTTGGCrTAGTTTTTATTTATGTATATTGTGTGCTTGTGTGCG 

tgtatgccatacatgtataagtccttacagaggccagagatgttggatctcctgaagttggagtcataggctgttgggagctacct 
gatttgagtacttggaacttacctggggtcctctggaagggtatccagggcccttacctgctgagcatttctccagcttcctgttg 
ttatattttaggatgtagaatattagcatgatttcaaaggaaaaattgtatcagaaggcattattcatcggtgtggttcagttccc 
tcttcctcacactcagccctaggcaaccacagtctgatttctgtgtctgtttttactttttggttagactggtttgatatatttag 
10 tcttttgtgtctggcttcttttacttagtattctccctttcatactcatttacatcgttgcctatagtagtagagaatcttctttc 

cagtgtttccagtgtctcctgagctaggcacacgggttctaccacccagacaaaccccagccccttattttttcccatgacttgac 
agataactcaacaatgtacatgctacttaaataagcccaattccatactcttgagtttcagggctagatttcagtttttctatttt 
aatgttttaacttgaggttatggatttacaaagtacaaacaggtctttgtgctctttacttagtttcccccagtatttacatgtta 
catgactaaaggaaatttttattcctacactttgttgtgtatataccacttggttacatgtatgaatgtatgcaaccaccactaca 
15 atcaaggtacagtacatactgtcttctgaaggcttttattcatactacagctgatagtcatgctcctctctgccactctcccgact 

cttttcaaacctcttttctgtctccaagtctataacattgtcataacatggtgtgagagctggaactgtgactcactgctggaaca 
cggaactcagtgcttccttacacgctgtgaggtcctgcgttcagtcttgagtaaacacacacaaacataggcacacagaagtagga 
gaaatagaacctaattgtgtatagcctttgagattgggttttgtgcaaatccatatgaattatgtgtactctcttgtagatagacc 
ctatcattgtaaaaagtcgttctgtgggaaggcgttgctagagagatagctccatagttgaagagcacttgctgcatgtgcagagg 
2 0 acctggactacttccccagctcacaaccgtctttaattctaactaggggaacctaagaacatggtctgctctctgtaggcaccaag 

caggcatgtggtaaacaggcatacatgcagacaaaacattctggggctagagagatgactttgtggttaaaaatatatacttctct 
tatagaggttccaagttcaggtcccagtgcctgtaaccgaatggctgacaactgcctgaaatgccgtaactcccatgcattaaaca 
cttatatact cgtg gatacatgacatccttccagtatacatcaataaataatagataaaaactatttgtaaagagccatgttctgt 
tctgtgaattttttccatttatttttaatgtaattattgatagacttaactctgtcttgtttctgtatactgtcttctattttctg 

2 5 aacttacctgaacataagttaaaattatgtttggtttttcttggatattttctttacatttcaactgttttcccctttccaggtct 

CCCCTTCGGAAACCCCCTATGTCATTTCCCCTCCACCTGCCTCTATGAGGGTGTTCCCCCACCCACCCACTCCCATTCTCCCACCC 

TGGCATTCCCCTACACTGGGGTATCGAGCACCCTCAGGACTGAGGGCCTCTTCTCCCACTGATGTCCAACAAGGCCATCCTCTGCC 

ACCATGAGCCAGCACCATGGGTCGTTCCATGTGTATTCTTTGGTTGGTGGTCCAATTTCCGCGAGCTCGGGGAGTGGGGGGGTCTG 

GCCTGTTGACACTGTTGCTCCCTCTATGAGGCTGCAAACCCCCTCAGCTCCTTCAGTCCCTTCTTCAACTCCTCCATCAGAGACCC 

3 0 ccaagctcagtccaatggttgactgcaaacttcctcctctgtatttgtcaaactctggcaaagcctctcaggaggcagccatatca 

GGCTTCCATCAGCAAGCACTTCCTGACATCCACAATAATGTCCAGGTTTGGTGGCAGTATATGGGATGGTTCCTGGGTGGGACAGT 

ctctggatggccttttcttcagtccctgctccacactttgtctccatatttcctgttctatttatagtgtcttattacataggtcc 

TTTAAAGTGGTTGTCTTGGGTATCAGACTATGTGTACATAACATATAACCTCCTGTTGTCAACAGTTCACCAGTTACAGATATCTT 

GCCTCCTCTTTTACCTTTTCCTTGCTCCCATGTTTAATATATTTTTGTATTAAACATTGAGAATTGTGCTAGTGTTAGAATTCTTT 

3 5 GCATGAGGCATTTAACTTAATCCAGAAAAAAGGAAAGCATAGTATTATTTACACATTTTTCTCTGTCCCTGTTCCTTTCTTTCTTC 

CTGAATTAACATTCCTTTTGTCATTCTGTTTAAATATCCTCCCCGCCCCAATTTCCCATACTTCTAGGGTAGATCTAGGGTGACAA 

ATACTCCTCATTTTCCTTCTCAGAATGTTTTGATTTTTCTCTATACACACACACAAGCTACAACCAGTTCCTCTCTCACCAGCTAA 

GCTTTGGGCGTGGGTGTGGGTGGTGATAGCATTAGTTGTTTTTCATTTGGTTGGTTGGTTTTTGGTTTGTGTGGGTTTTTTTTGTT 

TGrTTGTTTTTTGTTCTTCTGCTTTTTGCTTTTTGGTTGAGGAGCAAGTGGACATTAGCTTATGAAGGTTTGTTCTGTTGGGTGCC 

4 0 CTGTTTCTTGCTCTCCTTTGGAGGCCGATTTCTGAAAGACATTTGTTTAAAGATACAGGAGTTGGGGAGTAGTGTGTGCACAGGAT 

tattcacaaatgtgtacagcatcaaagctgaccaatagatacttacatgacagaaaatttacatattctctcatactttagtaccg 
actggccgtgtgtggctgttgaagacatgaaataaggcatatgtgactgatattttgttaaattttaatgtaatagccaaatatgg 
ttagtggctgcaatattagtatagctccaatagaaagcagaaagcctggaatccttgttagcaatggctgatctagggctggctta 
aggaaatatatgatgaagctagaataccttatgaaattagaatgtaaggaaatactccaaaaaataatggagagataaatgaatga 
4 5 gagacattgaaatcaatctgaataagtttcagaaggccaattgtgggacagcttcagatttgaggacagcctcaaaattagtatta 

ataatggactaaagcttgaagaataaatattcatgaatcactactgatacaatacacacaatcgtgtagatacataggaagaaaca 
gttacttttccttacagtataattctaattaatgaatttaggaagggtgatggagattgaatcagcactggcaaataccacagctg 
ggttcaagcagagagacaagcactctatgctctcagttatatatggatgcacagaaagcctttatcaaggaagccggtacagagta 
gttgttcccagagcctcgggaagatgtaggggaaggattgggagaaggaggattgtttaatgggtacagagctatagcgtaggagg 
50 aataatttctaataatttatagcacagaataattatgagtgacaactggatatttcagcacagctagtagaattttgaacattccc 

caaagaaattatgtttagatgttagatatgctaatttctctaatctgatcattactgtgtgtgtgtgtgtgtgtatgtatacatat 
atgtgtgtgtgtgtgtgtgtgtattggtctgtgacactgtattcataggtatgtacaattacatgtcagaaataaaagcatatatg 
ggggctggagagatggctcaattgttaaggacattgactctgctcttccagaagacctgggtccgaatcctagcacctacatggca 
gttcacaactacctgtgacttcaagatctgatgttctcacatagacatacatgtaggcaaaacattaatgcacataaaacaaaaag 
55 gtaaataattgaaaaataaaagcatataattaaaatataactgagatctggaaggatggcacagtggttaagatcacttgatactc 

tttcaaaggacctaggttctgttctagcacctaaatggaaggtggctcatagcttcatttccaaggggatctgataccctcttctg 

ATCTT CACTGGT AT CAGACATGTAGGTGGTGT ACAT ACAT GTAT GT AAAC ATTCATAGAAATAAATAG CTAAAGTATAAT AAAT AG 

gatgagaagtatctaagagtactaagtatgttagcctaagtatgattgcatttttgtatagtctcaaagaatctccctctgaagtt 

atttcatagataactcttcacagtagcatatcaggtagtcttggtactatgtacagaaaagaacagcgagctatctaattgaacag 

6 0 tccccctccaataatagacatggcccccagtggagggatggggccacccatcttcaaaatttttgacccagaattgttcctgtcta 

aaggaaatttagggacaaaaatggaacagaaactgaaggaaaggtcatccattgtccatcccaatttgggatccttcccatgtgca 
cacaccaaacactgacactattgctgatgttgtgcttgtagacaggagcctagcacagctgtcctctgagaagctctatcagcagc 
tgactgagacagatgcagatacttacaagccaacactggactgtcggagacacctttggaagagttagggaaaggattgaaggggg 
ctaaggggatggcaaccccataaggaagaccaacagtgtcaactaactgggacccctgcaactcccagagattaagccacaaacca 
65 aagagtgtacataggctggtccgtgccccctcccccaatccacacagaggactaccttgtctggcttcagtgggaaagcctactcc 

tctagagacttggtggccctttatctatttttaaatatataaaactatatttaagctgggacattcaccccaaataaaacctcttt 
gggagtagaaactagacatgtgtctgatttatttaaatggtatttattttgataaaaatgggggggcatctgattccattctggtc 
aagagcaaatgtcagacgaacttagattaagtaatgtgaaagcagttatcacaaggtcagagactgggaggacatggcagctgaat 
gcagtgtagaatcccatactgcatcctggagttcagcaaaatttgagtggcatctgtagattaattagcgttagtagcattaaatg 

7 0 tcagtttcttgatttcagtagcttcaccttggttacacagaatgttaacattcaatgttagggtttatagaaactctgtatgttgt 

tcttacaactgtttcaaagtctgcaattataactaagtgtgtttgttttgagtcctggtctcctatagccactgtactgtcacata 

GCACTGCCACTGTCACACACCTGAACTTTTACACATTCAGTTTCAGGTrrGTTCAACTCCnTCCAGAGTCTTAGCAGATATTTGA 

GTCTACCTGTGTTTCTTTAATCAGACCTTACATTTTTTCCATTTCTAGACCTTTGTTTTATTATGGAAAAATGTTTATTTTGAAAT 

tttttaaatttagaaatagaaaacctcataggaaggaggaaagaaacaaaaaccacaaagcatccaggcagtgttttacttcatga 
75 acatgtcaccccctctggctcactcgtcccatggtgagaaaggaaggactcagccacccacagcaatgttattaatcgggatatgg 
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ATCAGTTTCACGAAGAAGCCAGTGAACCCCATGATAGCAAATCCCATCGCTGTGGCCATGGCAGTCTTCTGGAAAATTCTTTTCTA 
TCAAGTTTGGTACATCTTTTAGTCAGCCGCATTGAGTCTTTTACAAACTCCTGACTGGGCTCTACAGACTGCATTATCTGATCCAT 
GTGTGTGGGATGACGGTTTGAGAGGGTAGAGGCACGTAGCCTAGGAGAGAATTGAGCCCTAGACCTTTATTTCTTAAGGCTTTCTG 
TGTCTATGGTGTGTGAGGTAAAAATTTTCAGTGTTCTTGTCTACAATTACTTTTTGTCGTTTCTGCTTCTCTTTTGGTGGTTTTTC 
5 TTCTCACTGTAGGCCATGCTTATTCATTGTTTGAGTTGGACATAGAAGTCACTAGCTGCTCTGTGTTGCTGTAATGTACTTGAATT 

GGTTTTTAGGTATCAGTTAACTTACTTGGAAACAATTCATTCTGTTTATAATTTGGTTTTAAGCTTTGTCAGACAGATGAGAACAG 
CATATTATCATAGAGCTTGCAAGAGGCCCACCCAGCCACAGAAGAGAACTGGTAGTTTAAGAATAATGCCATTAGTGGGAAAATAT 
GAACCCCAAAGTATTTCTTTGGGCTGTACTTTTTTTGGTTAGTTTCAGAAATTTGTGAATTTTATTTTTGATGCTCAGTTTAGCAG 
AAATG AGT CTTGTTTTC AATTTTCTCTTT ACTTGG CAAT ACAT CATTTGCAGT TCACCCATG AGTG AGT CTTGG AG AGAAATAG AG 
10 GATGTTTCTCAGTAGGGGTTTGTGAAACAAAAACAAAACACTTGGCATTTATGAGCCTCTGTGAGGGAGCAGGAAATGAGACTCAG 

ACTTTAAACCAACTAACTTAGTAATAATTACTGAGGAATAAACCAACTAACTTAGTAATAATTACTGAGGAACTGTGAGAATCGCA 
TCATTAGAGCGTGTTCTTTGCTTGCTATAAATACAACCATAGTCCGTACAGTAGATTGGATGGCCTTGGGTTTGTAGTGCAGTTCA 
TTTTGTACAGAGTGATATAGGAGCTGCTGTTGAGACTCAGCATGAGAGTCTGGAGAACTATGTGAGGCTTGCCCTATATTTATGAA 
TCAGATTTTAAGTAAAACCACAACCATTTCCTTGTGTGTCATTCATGCTTTAGCAGAGGATATGGTGCCACAGAGCTGGCCTGGTT 
15 TGTAGTTTCTCATGTAAGGCTACACCACTTTCTTTTCCGTTTTAGAAGCCACAGCAGTTTTGATGTATTATCAAACCACAAAATGT 

accttgagcatttcccaggaagaactgtgctatgctggtctgagtaccgattgtccttgctgggtggtTctttttgggaagtactc 

atgtaaataagtaatttggagtagttgatacattggaactacaaaaatggaaacagtgttacggtctttgaatatatagatttcta 

ttgaaagatagtgttttaggtttggtagtgcagctcagttgcagggcacttgccctgtgtatatgactgaagccagggactgttcc 

CAGTCCACAAGAAGGAAACGAGAGGGAGAGAGAGAGGGGGTAGATACTATGTTATGATGTTAGTGCTAACATATTAAGATCTGrrT 
20 TGTTCTACCTTAGCATCAAGGCCTGCCATGGGTTGCCTCTCATAAACGGACAAAGCTGTGATCCTTATGCAACAGTGTCCCTCGTG 

GGCCCCTCTAGGTAATGCTTACTGAATTGTTACTGCATTTTCAAGTTTAAAGTTGGATTTAAGAATTGGAAATGTACAGTTCTTAG 
ATCAAGTGCTGAGTAACTGACATAAAATAATGCTTTAAAAGAATTTTTTGTAAGTTCTAGAGCACACTTGGTAAACAACTGAGTTC 
TGTTATCACAGAAAGATACTGGGTGTTATTTCAAATCTGCTATGTGCTTATTAGGCTGTGGTGAAAGCTTCAATCTTATGCCATTG 
TAAAATGTACTTTAAAGTATATTCCTGGGCCAGGTATGGGGGATGCATGCCTTTAATTGAAGTATTTGGGAAGCAGAGGCAGGTGG 

2 5 ATCTCTGTGAAT CAAGG C CAC CTTAGACTGTATAG CAAACT AC AGG C CATC CAG GAT CTAAAACAAAACAAAAAAC CAAAAAAAAA 

AAACAAATCATATACACCTGGCTGCCTTTACTCATTAACATTCTTACTTTCAAATATCCTCAATTTTCTGTAAGTAAAAAAATCAC 

attttagtgattgtcaactcaaaatagcaaaacagtttccataccagtatctgggaagccgcttaggactgagaactgccttttct 
gttcatgtgtcggtgctttgtgaagagagctccaaactctagaagaactactgaggtcccaggccatggtgaagtgcagcatgatg 
ttgagtaattggtctataatttatgaaaaaccagtaacactttgtggtatctatattagataacttcattgtagtttctttacaag 
30 actgactagtctggagtttgtgtgcaacttaaagctctttgaatcaagaaacaaaagcacaaaatttgttatcaccatgactcccc 

tttatcacctaaagctgtagtc t t tg t tt tttcggtcatcaagtcttaaaaaaagtgtgtgtgtgtgtgtatcaaagcacctgata 
ccatggagcttaaatactgatatgctattattacagattggttttaaatttaaaagcaaaaatgtatatggcattaaatgctgcca 
aaagacttttcacatcaatgttaaaaatgttcatcctcactggatattggaagcataatgataacccctgtacctgggcagcagac 
gtagaggctcacacattctggccagcctgcactactcacaaccatgtctcacagagaaatgagaagggaaaccagccagcctagaa 

3 5 gagctgcttgtttggagtaaacctcttttgtagttctgtcattgaaccagactattgttactaagcagttactctaccagagagag 

attctcaactcaggaagttgttcttggtttctgtttaatgatttctatctcatgacaaattctttagtggagcttttaaagtaaca 
tttcacaagaactatttttttaagatttatttatgtttattttataaacattggtgttcttcctgtgtgtgtgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtgagagagagagagagagagagaaagagagagagagagagagagagagagagtgcatgccagatctcctggat 
gctgggaattgaaccaagatcctttagaagagcagccagtgctcttaaccactgagccatctctccaacccgaaacttttttttta 
40 atcacagttgattttgctattatactaccgttgcacagacattcccattggttgagtctagtcaaagacacaagactcccagtaca 

ctcagaagtacactgggttcagagttacctttcatgcttctcaggtgttccagcatcagtaaaggcttggaggcttgggcctttct 
tctcaccactccttctggtagtgtaatcggatcagcttctcctagccgtggagacagtaacccaatcttgccatgtatagatatgt 
aaaacttgcatcctgtgtgtggatattcatcagattcaagtttgtgaggtttatatccttggcttttttcctttgcataatatgta 
45 agttactgtcttctctcagttgtcctaaaatgtaggcagaggttaggcatcctagctgggaatagcttgttttataattgtgtact 

attaagttctacaaggtataactctactacattggaacaggaatgaccaaaagaagacaaaagtaaagaagaaaacaagcaatcca 
cagttcaatgaagtcttctattttgaggtaatttcttgttttatataaatgttaatgtttgatatgtaattctagttgatttaatt 
tcgtaaaccatagccatcaaaattgttttattaattaatgcagctaataatctctacccagagatgagtagagccataatgtcaca 
catgcagctctggttggtttggaagtggggagggctagagcccctaccacatagtcacattgtcacagctcccttgagagcctccc 
50 cacactttccagtctacctgacacatagtgacttctgagcagactgttggaaatcctatagaaatttaaatattaccattcagaag 

atctgaaaccttttcccagctgatattaatgatcaattaaatgtaaaccctgccttccatatcctgtaaaagggtaattttataag 
gaagaacggtagcaaatctgccaaatatgagactactttgagagtttgaaacagtttacgattatgcctttttaccattaagttct 
ctaaatctaatttactctgtagatgtagcttgttcatgcggatctccagctgccttgagtgaatcctaaccactggaccaccaagc 
ttgcatcttcagctgctttgaaattgccccaaataaagtgctttggcattctttaaagtatttagtcttttttcatattaattgaa 

5 5 G ACT AT AG AAAAACTAAAAATCAAAATATCTAAAAGG T TG T AATAAC AGAACAAG TTG CAATTGAT ATTAAG ATGTG AG AAC AGGT 

TGTAAAAGTGGGTAATTACATCTTGAAGTTTTTATTTTGTTTTTTTCCTCTGTTTTGGAGAGGGCACCAAAGTACCCCAACTCATG 

cctgattgttgttctttaataacaaggagcatgagctgaagaaaatgccaaaggtgacataggaaactgggggtggggtgggggac 
aagaaaaacctactgagtcaagaggcttcctttcctggctgaggacttggtgctgctttctacatttattaacagctcttatgtct 
aaccatgagaatgagaagaagatgacagttctaacagctcctgcccaaagtcactcactgcatatagttcacacctcaggtggcct 
60 ggaattcgctccttaggaagaacctgtagccagagggtaactttctgaaagttgaggtcagaaatgcttgccttaccaatttacct 

ctcaggccttaaactgtttattcatctagtcctttgttagattggttgtacagacaggcatgctcagtacaaccagagcaagacat 
aagaaagcacacacaggtgcatatacacagctataatgtggagcaagacataagaaagcacacacaggtgcatatacacagctata 
atgtggagcaagacataagaaagcacacacaggtgcatatacacagctataatgtggagcaagacataagaaagcacacacaggtg 
catatacacagctataatgtggagcaccctctctcgagctcagggttaaaacagtccaaagctagatttttgcgagaacagaaata 

6 5 atattacagagacagaacactttgggcacagagacagaaaaactgaaagttatacccagagaacatcaagtaaagatttaactaag 

tttagtaaagtaaccaaaaaagatgggataaactggtaagtgtccggcggtgctttagctttagccattaaactagaaagaaataa 
ccaggatctgttagcagagcccagagaccttcaaagagctgagagcggggcagaagtcgagataactgatcgtgggagaaaaggga 
gaaagaaatcaaaagcatccatggatctgtgtaaaattcctccaccaggcgtcagatgtggtacatgcctgtcatcccagtccttg 
agaggtgtaggcaggaagagcagtttcaaggccagtctcagaccaccttatctcagaaagcaaatcagatttgctaacaggacagt 
70 tcatgactgaagcatggtaggtgataactatggatcacaatacaggatttggtacagagccaggagagccaacagtgaagagatgc 

agcagaggagaaacccagtcagctctggtgcttactaaccactccgcttcagacgtgctgatgaagtttgtactgtcgcttcctca 
tttttaaagtgaggggaataaatctagctctgcctgcctcaaagcaacagtctaatgagtccagagatgtgatagcactgagtaag 
ccagacaacatggtgtggcgttaagttacatttagaacaaaataaaacaaccttggagaaccacctgtgcaattccaaggaggagt 

AGAG AGCAAG AGG T AGCAGG CT AG CCCAC AGG TAAACCG AATGCAAAGAACTTGTCTGGG ACT AGGG CGGGGG AGGGG GAGGGAGG 
75 AAAGGAGAGAAGAAAGAAGAGAGAGAGAGGCCAAGGACACTGACAATCTTAGACTAGAAAGAAGTGATCAGACAGCTGGACTTAGA 
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GTAGACCAAACGCTTATAACACATGCTTGTTAGTTAATACTGTGGTGAAAGGAGCAGGCTTGGGGAGGTAATCTTAGAACCATCAC 
CTCTTCAGAAGTCCTGAGGGTGGGGGAAGTGGATGCTCAGCTTGGTGGCAGTTGAGGAAGTTCCTGCCCAGTGGCCTTGATATTTT 
CAGTAAAAACTGTGAGAAGGAAATATGAGTAGGTGTGACCCGTGCAGACAGAGCGTTGTAACCAGGGAACCAGATGTGGCTCTAAG 
TAGAACTGACGGTGTGGAGGCGAGGAGGCCTCTGATTTTTATGCCGGACTTTCTTACCTTCTGGTGCATATTTGGTACATTTCCCA 
5 TGCTTTGGAAATTGCATTCACACTTGACTCTTTATATTTGTAATTGAATATTTTGGGAATGGTCATTTTTGAGCTCATGAAGGAAA 

gatactttaaacagtctctactgaaatccttcgtttgtaggtaaccagatccagcagttacagcaggaagtcccagttccaggtgg 

AGGAGGAGGACATTGAGAAGCTGGAGATCAGGTCAGTGCCGTCCTGTGGCGCTGGAGAACGGCTTTTCTCCATGCAAACCTCCATA 
GAGCCCTTCATAGCAAGCTGATCGATGAACTTAGATGAACAGGCATCTAACTTAATCCACTTAGCCTTTCAAAATCGGATTCTTCT 
CAGAAATATCAAGTAGTTCTCTTGTGTGAGCAAAGACAGCCTAATTTCACCTAGTCTGTTTTCATTTTCCCTGATTTAATTGCTCC 
10 TTCACTACCTGGATTATAGTATAATGAATGGAAGACTGATTATATTTAATCCAATTTAGAAATAATTGTTTTATTCTTCTTAACAT 

ATCTGCTGACTATCAGACATTTCAGTGAGGTAAGGCGATACCCGCACAGGTGCATGTGTTTGGAGTTTGTGGTATTTCCTAGGCCT 
TCAATATCTATGCTGTTTTGGAAAGGAAACTTTTGCAAATGCATGTGTAGGTGTGGTGTTAACAGTGTGTTrTCTAAAAGGCATAT 
TAATCATGTGTTCACATTGTTAGGCAATATTTTTCTAAATCACCGATCTTTATGTATTAATTAATAACATATTGATTTATCATCAA 
AGAAAAAGTGTGGTCTTGTTTTGTTTCCTCAATTCAGTAAAGTAACCCTTTTGTCCTAATGCTACAAACTAAAAACAAACAAACAA 
15 AAAAAAACAACCCTAGACTTTCAAACTTAGTTTCTCCTTTTATACTGTTTAGAATTTGGCCAGGAAGCTGGCCTAGGTGGGAAAGG 

CACTTGCTGCCAAACAAGTCTTCCTGAGTTGTATTCCTTGGACCCTCACAACGGAAGGAAAGTGCCAACTCCTGTTAATTGTCTCT 
GACCTCCACTGTGCACAGTGGCATGCATCCCTCCCCCAAAACTAGTTAATAAGGATGTAAATTACAATTTAAATCGTGATTTTTTT 
TTCATAAAAATTGCTGTAGTAATTTGCTTTCAATGTCTAGATAATGCATTATATGACAATGCTAATCTAACATCTCTTTTAAAAGC 
ATGTAAAAATATAGTACAAATCAAAATCACTTGAAACTACTCAGTGTGGTTTGCCAAAACTAATGCTAGGTTTTCAATTTTCAGGA 
20 TTGACTTGTGGAATAATGAAAACCTAGTCCAAGATGTTTTCCTGGGAGAGATTAAGGTTCCTGTCAATGTGTTAAGAAGTGATTCC 

TTT CATCAAGCCTGGTAAGAAG ACAG AT ACT CT AAT G AAC CAAATTT AATTCTCTTT AAT AAAG AATATAAAT ATATG CTTG CTGG 
AAATAAGTAAAAAGTTACTGATATTAATTTGGTTATGAATTTGTTATTAGAGGAAAGATAAGTACTTTAATAGTTGTATCACTTGA 
TCTGTGATACTGAGATAAAGAATTTAGTTGTCTAGGAATATTTTTCTGTTTAAGAATAAAATCTTGGGGCTGTAGAAATAGCTGAA 
CTCTCTTCTCAGTTTGGACGGGGTTTCAGATCCTAGCACCTACCTCAGATCTCTCAAACAAAGGGCTTTAACTTTAGGTCTAAGGA 
25 ATCCACTGGTCTCTTTGGTCTTGATGGGCACCTGTACATGGACACACACAAACACACACACACTAAAAATAAAGTCTTAAATCTAA 

GAAATGAGAAACATTAAGACATCGAATGAACCGCTCGTTGATGCTTGATCACATGTCATCATCTGCAGTTTGGATGCTTTTCGGTC 
AAAGAATTGTGGGTAGAAAGCAGAGGGCTTATTGAGAAGACACAGCAGTCTTCTGTGTGAGGCAGTGTATGATTTTCAGTTATCAC 
ACATTTACAAATGCAGATAACCTCGATGTGTTTTCTGAGTGTGGGGTATTGACTATAATGTCATTTGGCCTTTTCATGGCTCTAAT 
AGTGATACTG AATT AAT AACATT AATGTT AATAAC CTTAATGT TTTGACATTAAATTCAT ACTTATTTCAATGTG AAACTTTT TCT 
30 CTATAGCCCTTAAAAACTAGTGTTTTCTGTCTCTTCGTGTGTCTGAGCCCATGTTTCTTCCTAGATTGATTGGTATGTAGGATCAT 

GCTTTCTCAGTTGTTGGTGCTTGTTGATGCTGCTATGTGAGCATGTAGGTATGCTTACACTCATGCGCACATAGAGAACAGACTTG 
ACACTGGATATGTTCACCAGTCACTCTCAGTTTCTGAAGAGAGGACTTCAGAACCAGGAGCTCACTGATTAGCTAGGCTGGGTGGG 
CAGTGAGCTCCAGGGACTGCCTGTCTTTTCCTGCCCCGTGCAAGGATTGCAGATGTGCACACCACTAAACCCAGCTTTTACATGG<3 
TGCTGGGAACCTAAACTCGGATTCTCATGCTCTGCAGAGCAAGCACTTTATCAGCTGAGCCATTTCTCTGACCTCTGTCTCTTCCC 
35 TTTAAAGGTCACTTTTTAAAATGAAATGTAATATTTGTGCCTGCTTATTAAGTGTAATAGTCACTTGTATATACTGTGTAATGATC 

AAATCAGGATAGTCAGCATTTCCATCTCTCAAATACCATTTCCATGTTGGATGCTGGAGAATTAGACTGTGCTGAACCGTGACATC 
AGTTGTTACGGACCATAGTGAACCTGTTGGATTATAAACAGAGCTGCTACTCCCACGCTGCATTGAGAGCCCGTTCTAATAATAAT 
ACCTTTCTCTGATGATCTCCCCTCCTGCCTCTAGCAACTTACAGTCTTTGTTTTTATGTGGATCAACTTTAGTTTTCACAAAGGAA 
TAAGAACTTGTGGCCTTTGTCTTTCTGTGCCTTACTTCACATGATAAAATGACCTCCAGTTCCAGATGGGTTACCATAAGTGATAG 
40 GATTTCACTCTTTAATAGCAAACCGTCTGTTGATGAGTAAATGAATTTAAATAACGTGGTCTGTACACACTGGGATGTTAACATAA 

GAACCGCTCTTTAGAACTCAGCTGCCTAGAAGAGGAGTTGGTGTTGACTGTTTAGGGGTTGGGTTTTTGTTTTTGTTTTTGTTTTT 

attgttttagtttctgagacagaatctcactatttaaccttgactggcctagatcttactatgaggaccagactgtccttgaactc 

AGAGATCCACCTGTCTTTGCCTTCTAAGTGCTGAGATCTAAGCTGTGCACACTCCAGCTGACCTAGGACTTAGACGTTTCTCTTTG 
GTCTCACTTGCCTTTAAAGGAGCCTGCCACCAGACAGTCCTCATTGGGATTCTGCTATTCCATAGCCTTCCTTAGAGAGACTGTAT 
4 5 TTTAGACTAATTTTCAAATTTTATTTTTTAACTCTTCCAATGCAAATCTAAATGTATTAGTCTCTCTAAAAACATTTTGTGTGTTT 

taatttctaaatgcatccagagaaggagaaaaatgactttaattgttgagaaaaatgtattaccgtttgcctcccctgcccccatg 

tcatatttcctcccttctccatgaaaattcctgaactcagtttttaagtcttgaaaataacattccatacctttagtacagaagaa 

aaaatgagttgttgtgtctcccaggggcctccacaatgagcctcagacctgcccccacagtgtgacacagtctttccatatacttt 

CAAATTTG ACAG AACTTT CT ACC TTGG CCAACTTG GAATATTAACAGACAATAAGTAACTTTATTTCAATTTCTTCTATCAATAGT 
50 ataaatacttcatgtgctcttgagtgctggtgtctttgaggtcagagtcgttgaatcctctggagctggagtcacaggtgatttgt 

ggctgcctgattttggttgctaagaattgaactcgttctttgtttatgatctcaaccattgagctagttctctaggctccaataaa 
aatattttaatttaaagtagtctgtcagaagcataaatgctaaaatttatgtagcataaaagagaagaatctgctaatgtatatga 
attaatgtacattgtatggaagtataaaaatgttaatgccattttaattgaagatcttgatctcctttatcacttatagagctgta 
gcatcctctagtggtattaaagataactgcacaaaacctcattccattcaggcatagttatttctaacgttgatattgcaaagggt 
55 cataataacttattagtaggcagtactcttgctttaagtttttctattttcttttttccagtaatttccattagtatttgcctatt 

atattgtatgtctaaaaactggtttttgatggtttagtttttttaagatttctattttatgtatatgagtgttttgctctatgtat 
gtctgtgtactgcatgtatgcctg gtg cttgtgggggtcatcag atggtgt cagatg ccctg ccacaggaattagag atagttgtg 
agccaacatgtgggtcctctacagaagcggcaagtggtctccactgctgcatcatctctccagctctacttcctatttaattttat 
ttgcagattataatacaatgactcatgccactttcccttgctttctaagacgtcttttgttgcccttatgtacatattacttttat 
60 gtgtgtcccttgcgcgcgcagcctgtgaatgcctgcaggaattgttctctgtttccaccacttgccttctgggtattgaagtaaag 

gcatctctgtttaccttgagtcggttcttggtggtgggggaacctgggagaatgaaacggactacagtctcgtgctagccagccgc 
actcagagcatcacacatttcatactcggagtgatttacctccttaaccttgattgttttttaattggtgataattagattggacg 
ttagcattgtcttttttgtgttgatattagctaattttcattttgccatgtgtagataatagaacataatttgattgtttttttaa 

65 taggtcctatttctgagccagcctctgttctctagattctgggaatattttctatattcataggcaaatgcatgtatatattttca 

ttcgttgttttgttgtattgaacctgggtttctgtgtggcctgggagtcataatctcccaagtgcacacacgaccacatgcccacc 
tgtactatgcctgtatgtttactcaacagtgtagtagaacactatagataggcgttgactcttgatggtggtttacaacttatact 
ctagaatcagacagccttaattcaggtcccatcctcgccagtaaccacttgctctgtgcttcttatttcgtgggcacagtgagggc 
tgaatgtgctgagaacacagtccgcccatgagctgcagtctggccctggcccgtggtttcttcttcagtagctcagctgtctactt 
7 0 atcccgcttgctcgttaactcactaccatcacgtgtagtaccatcagctgtacttttactttaggtacttgctacagccaagagac 

aatggaaacaaatcatctaaaaccgatgacctgggatctcttctgttaactctctgctatacagaagactgcgtgcttccatcaga 

GTACTATGGACCGCTGAAAACrTTGCTGCTAAAGTCACCAGATGTTCAGGTACTTTAAAAATCTTTTTTTTTCCCCAAGTGTTTTG 

tgatttgttctggatttgtatataggtacaaagcttcaagggataaacccagaaaaacggtcagcttcatccgtccacatgtcgga 

GGAGCCCTTGTGGTCAGCTCTGGGAACTACTTTAAAAATCTTATATGATCCCCAAGTGGGGCAGTCTCTGGATGGTCGTTCCTTCA 
75 GTCTCTGCTCTGAACTTGGTCAGACTGCCCCACTTGGGGATCCATGCCATAAACAAACCCAGGCACTATGGCAGATGCCAAAAAGA 
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GCTTGCTGACAGGAGCCTGATATAGCTCTCTCCTGAGAGGCTCTGCCAGTGCCTGGCAAATACAGAAGTGGATACTCACAGTCATC 

CATTGGATGGAGCACAGGATCCACAATGAAGGAGCTAGAGAAAGTACCCAAGGAGCTAAAGGGGTTTTCAGCCCCATAGGAAGAGC 

AACAATATGAACTAACCAGTACCCCCAGAGCTCCCTGGGACTAAGCCACCAATCAAAGAAAACACATGGTGGGACTCATGTCTCTA 

GCTGCATATGTAGCAGAGGATGGCCTAGTCAGTCATCAATGGGAGGAGAGGCCCTAGGTCCTGTGAAGATTATATGCCCCAGTATA 

GGGGAATGCCAGAGCCAGAAATGGGAGTGGGTGGGTTGGTGAGCAGGGGGAGGGGGGAGGGAATAGGGAATTTTTGGAAAGGAAAC 

TAGCAAATTTCATTTGAAATTAAAATATCTAATAAAAAAAAAGAAATTAAAAAAATCTTACATGAAAAGGCTAAACTAATTCTGCA 

AATGATAAAAGATTTCATAGTGTCAGCTCTTACAGAGTGCTGTGTATTTGATTTCTCTGAACCTGAATACTGATGrGCTTCAAATC 

TTATCTCTGATTATAATTTAGAAAACTAAATACTATCTTACCTCTGATCAGTTATAATrAATGAGTGTGTTTAAATTTCATCCACA 

GGTTAGTGATTACGCATGCAACCATGGTTCCTTGATTCTGTCCTTGTTTTTACCTTCTTTATCCTAGCCAGTATCCGCCTCAGCTG 

cttatattttgggtgaaatatgtcaagatcaaaaggatgctgttttgccccttgtacgactgttgctgcatcacaataaacttgtc 

CCTTTTATCACTGCGGTGGCCGAGCTGGACTTGAAGGATACTCCGTAAGAACTGTATTTCATTAAATGTTTAAACTTCAATTTGCC 
AGATTGTTTTTATAGTCTCAGTTCTTTTGTATTGACCAAGTTTACTATACACTAGGTTAAAAAGAATCGCTTAGTCAGTAACAAAA 
GACAGTTCTTAGAGTTACCAAACAGAATCCGGCTGACCGTAAGAACCAGTTATGCAGACATGTGTATAAGTCAGTGGTGCCATTTC 
CTTTGTTACTATTACTGATCTTTGCTCCTGGATGCAGTGATTCACATGTCACAGCAACAGCTCTCTATCACGGTTGTTACACTGTA 
GGCACACGTAGAGCGTTGTGAAGAGCGGTCAGTGCCTTTCCATTTCCATCGCAGTGAGACAACACCATCATCTTATGCACACAGAC 
CCACACTACACCATCATCTTATGCACACAGACCCACACTACACCATCATCTTATGCACACAGACCCACACTACACCATCATCTTAT 
GCACACAGACCCACACTACACCATCATCTTATGCACACAGACCCACACTACACCATCATCTTATGCACACAGACCACACTACACCA 
TCATCTTATGCACACAGACCCACACTACACCATCATCTT ATG CACACAGACCC ACACTACACCAT CAT CTT ATGCACACAGACCCA 

ATGGCAGCAAACATTGCTGTTAATAGTAGTAAAGGTTACTAAAATTGTGTATATGTTCAAAGTCAAATTATTACTGTTTGAAACTT 

TTCTTCTTTTTGCTGTCAATGGTTTTTGTCTCTTTCTATTTCAGAGATGCCAACGCAATATTTAGAGGAAACTCCCTGGCTACCCA 

GTGTCTGACTGAGATGATGAAGATAGTGGGAGGGCACTACCTGAAAGTCACGCTGAAGCCCGTTCTAGATGAGGTACAGAGTAGAC 

CTCACAGGCAGAGCCTGTGACCAGCTAGAGCAGCCTTCTCAACTTGTATGTCCTGAAAAGCCCTTTCACAGATCATCTGAGGCGTC 

TGCGTGTCAGATGTTTACGTCATGATTCGTAACCACAGCTAAATACAGTTATGAAGTAACAGAAAGAGTAACCTTACGCAGGGGTC 

ACCCCAACATGCGGAGCTGTAGGAGAGGGCCCCAGCAGTAGGAAGGCTGAGAGCCACTGCAGTAGAGCTTCTCTTTTAAGAAGTAA 

tgtgttgattaaaagggtctgtccattcatgggctactggaggaataggtgtagacactttgtaagtaaatttctttgccctctgt 

GGATTCATTCTTACTCACAAGACACACTGATCTACATTATTGTTTGTTAGATTTTTTTTTAACTAGGATTTTGATATAGTTCTTTG 

ggaaattgtttatgctgctttaagttatcttcaggtggaagctttaaattttgttagatttattttttataatatcagaagaagaa 

gaattatattcatgttgttaaatcacctaggaaagaagagtaactgagaaatacttgtatattccagatatgtgaatcctcgaaat 

cctgtgaaatagatcctgttaagttgaaagagggagataatgtagagaataataaggtatgattatacagtgtcatttatatctac 

attaatttttatcttcatgtgatacctgtctcccataaatggtttattttattttctatgtatgagtgttttgtctgcatgtatgt 

cagtgtgccatatgtgtgcctggtacctgtggaagtcagaagagggcattgaatcatctgggaatagagttgaggtggttataaac 

cattatgtgggtgctaaaatcaaacccaggtcctctgcaagcacataagtgctgttaaccacttagccacctctctaccctccaac 

atatactcttaaactgtgcttcttgtgaaaattactcatatattcattcatttgtctagaaagtctgaatttaacttaataaatta 

accttaatgttgatcggcctttaacctgagttgggactagaagcaggagactcgagagtcatcttctaataagtctcatacccatt 

atttgttctcatgaagatattgaagctgtgtgacaatcagaatcttagtgtttactttgttaaaacctgcaggagaatctgtacta 

ctatgtggacaaagtattcaatacaatcgtaggatcaagtgtgagctgccccactgtgatgtgtgatattttttattctctgaggc 

aaatggctgctaagaaatttcctagtaagtgccttggtatacttaatcacattttctttttctatttttttctccatgctgctcat 

ttggtttgtgtgaaatacttgtgcataggtacaatcttctgagtttttcaaaatggtgctagcttctttgtgagatttaatgattt 

attttttctagaatctcaaaacatgcaattcactttatttcaatataatggcaactatataaagagctaatcaaaatcattagttt 

taagaagggacagtttgcatctgtacagttttctataatatgtaaggaaatctttatgtgtcgtatagttaacagattgtagaata 

aacccgtgtgtaccagctattttttccagttgcagattttcaaacagtagtaattggtagttttatacaattgactagatttgaca 

gcttgaagatactaagatgtctgtggtgagatgtcttttcagaaatagtctttggctttacaaatacttgtcccacaatccatagg 

atgatcttgcttcaggttttgcaaaaatatctatattaagattttgcttggaaaggctttataaagttatgagatctacttcttat 

tgttagcacttggaaatactcaaaattttagttcatttctgttacataaatgaatttgccaaaactcattgcagatctgcccataa 

cacagacaaggcaactatttacaataataatcaggtttatctatctgcataagactgtaaattaactttcttagccatccaacgag 

attttgttatttcattatgcttccattcgtcagaccctttatttaattcactcatactaactgctacatgaattcgggttttggtc 

tcttggctaattacaataaagagataaaacatttagctttaaataaatatatctagtcttcataatcaataaaggaggcagagact 

tgattttgcatacataaagatgaaatagcaattagattctgttttcaaatagtgagctagatcataaccactttgcctgcttgcta 

gtctgtcttatcctttactcttaacatgtttgaaaccattacccattgattagccaatgaaactgaggtctcagttgttgttacta 

cctggagctctgctaccctgctagcagggcaggcagtcataatgatggacagcttgacagttccctactgggtgatttgtaagact 

aaaccccacgtcaaatccggagattctttccctcactgccctttctctggcgtctgattgttgggttagttgttgactccagtctg 

aaacaagtcctgacaatgagtgatcattgctacaagtagctttcaattcacctgcagtttatgtgaaatattggtagctttaaaag 

tactgtctctacctaattgcttttagtctttaaattgttggcttttctttttgtgacaagtacatgagagaaacaacataaaaggt 

aattgtgggttcatagtttcagaagcctcagtccaacacccacaggctccgttactttagtcaggcctgagacaaggcaaagcact 

gttacggcatcttgtagcagagaccgcttgtctcctggcagtgaggaggcagagagagggagggatgagccagggccagaatacac 

ccttcaaagacatatccaaagtcctctgcttccgctaataagcctccagcttccacagccccaccacctcgtacaacagtctattg 

cagttggaatccgtcagtgtggtgaacgttgattagatcgtgatctagtcatctctggaaacattcttacagaaatactccagatg 

gtggtctactggtcttgtaggcatttttcatctaatgaactgaataatcaagactaaccataatatagccttagacaccatgaaga 

tttttagggtgaatttaaaacaaaaatataaaactgaaagctagtttttggtattcagtgttgtcactaggtagtactacgtaggg 

ctttaatgttacttttttttaaaataatttcaagaatcttttatatcaagaagctatttttcaaattaaaagtatttctttaaaaa 

cagcaactttgctttccgtttgttattttaagttacagcatttttttctcttagtttagccacagtcagcatcatttgacagctca 

gtttttacaagttattttcctttcctacatagtttacatgatttttttttttgctttctcctctttggtttataagtagtgtgttt 

gcatgacgtttcccattttatccctgcagatcaccctcatgttcagtactctgcagtgagcagctttgtcttccttcgtttctttg 

CTGTAGCGATACTCTCACCTCATGCTTTTCATTTGCGACCTCATTATCCAGTAAGTGTrTGCTCCTCTCAAAGCCTTGTTCCATTT 

ttatttattttttgtaaaatgaagaagaaatatgccatttttctttttcggtgataagacatttcacagttggcagaatgctgcta 

agttgatgtctgctgatgagcagaggggagcactcctcagggcctttctccggctgctgcacacgggctgcggtccttagttacag 

ggagctggggatgctggggtggtaggtggagttggggctggttgttagccgaccctctcctggtttattacagcagcttatttttt 

atttctatattctgaggcagactcttgttccatagcccagatggaccctgactcacagtcttcctgcctcagcctctagagtccag 

gagtacaggcattcccaccgctcctggtttacggtggtttaatcatggcagtattttaagatctcagaaatgtgaaggaaaatgaa 

gaagtttatttgaaaagtattcaggaacctgacttacttggtatctttgtgcttttgctttctgttcacctaagttatatcaaaag 

atgagactaaaatgaagttctgttcagttacctaaatctacatctgcgttgaatatatacctcttcatattttaaggtttcctttt 

tcttttaacctatttctagtccttcatatagcatatttttagtcactctttggtctttctctgttgtaaatattttatatatactc 

ttgatgctttagctgctgctgtgtacagtagaataggaaacatttagtgatgaccttgttctaagctttccttgaatcactttcta 

tgtctaactcgcttaggtcttcctagtcactgtaggagtaaattactttattagccccatatacaggtaaggaaatcaccatgcaa 
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TAACTTCTCTAGGCTCATATAACTAAGACATCACATTTGGATCCTACACAATTTGTACTAGATTCAAATGGGACTAGTTCAGTCTC 

CCAGAAGAGGGCATCAGATACCATTACAGATGGTTGTGAGCCATCATGTAGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGT 
AGTCAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCTGGTGTTGAAAATCTTACAGCAACCACTGTCACAGTGCTCAGTGCTGG 
5 AGACATATGCAGCCTTAATTGACATTCCCTACTTCAATGTACCCATGGTCCATCTAGTAGTGCAGTGTAGGGAAAACTTAGGGGCA 

AAACTGGCTTCTGAATGTTCACTTCCCCTCCGAATAGCCTCACAGTGTTAGCTGAGAGCCATGCTGCAGTGGCAGAAGATGGATGT 
TCTGTGTAGCCTGTATCCTTTTGTTCATGGAGAACCCTTCTGTGGCTGTGTTAACTAAAGCTGGAATGACCTGGGGCAGTGAGAGC 
TTGCCAGCCACATTCTATACAGAAGTAGAACTCCCACCTCTCCACTTGTGGCTCTGCTTGTATTCAGACTTGGAATTCCTAGATGG 
AATTTGAAGAAAATCCCTCTAACACAAACACTTTTAGGTCACTTTTCACGCAACTTTATTATTTAAAGTTTTCTTTTTGTTGTTAT 
10 TTGCCCCCATCCCCAATACCTCAGCATCTCCATCCAGTCTTTAGCCATAATTCTTCATTTTAAAGAAAATTTGAAGTAGTGGGAAT 

AGAGACAATATGACATTTGACATTGGTGCTGTAGGGATGAGCATAGCTGCCTTCTATTAAGGTAGAACTATTGCATCAGTTTAAAG 
CCAGCACATGATTAGCCAAGTAAAAAGTAATAGTAAGCACTGCTGTACAGGCCGAGAATACAGAGCAATCCCAGACTCTGATGGCT 
TCATCAGGAACTGGAAGTTACAAAGT AATACAGGTG C AG AATTG AT CAAATGCTACTGAATTTT ATGTTTAGAAATCCTTTTAATT 
CTAAGAAACTAATTATAGAAGATGTTTTAGAGTAGACAAGAAAGAATAAAGAACAGGTAGCTAAATAATCATAGCAAGGGCAGGAG 
15 ATCTGAGCGGTGCTTGCTGACAGTCAAGGGATGTGTGCACACACATGTATAAAAACTGTTTTGAAAACATTAGTTTAGTAAAAATG 

AAGGCATGGGCTGGAGAGTTGGCTCCGCGGTTAAGAGCATTAACTGTACTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACAT 
GGTGGCTCACAACCATCTGTAATGAGATCAGATGCCCTCTACTGGTGTGTCTGAGAACAGCAACAGTGCTCACATACACAAAATAA 
ATAAATCTTAAGAAAGAAAGAAAAGAAGAAGAAAGGGTGAGCTGGATTGATGGCTCAGCAGTTAAGAAGGCATACTGCTCTTTCTA 
AGCCCCTAACTTCAGTTCCCAGCACCACGTCAGGCAGCTCACGGCCCTCAGTAACACCTATTCTAGAGGGTCTGACCCCTCTTCTG 
20 AGCTCTGGGGACGTGCACCCTGTGTGCACATACCTACACACAGATACACATATGCAGATAAAAAATAAGGTTTTAAAATAATGTAA 

ATAATGAGATGGACTAAGGGCTGGGACTAGAGCTCAATGTTCAGTCATTTGCCAAGCATTTGTGAGGCCCTACATTCAATTCCTAG 

ggctgtaagaaaggaaaaaaaacggaaaccttcacttgaacctccttggtgattgttgtgtgttttttttttaaatacagattatg 
taaacattgattttgtaaaccaatgtxgaaatttcaaaaggaaaatcattagatgattcttattaaatccctcattcttccttgat 
tatccctttgaaggccctcctgctgaagacctcttttacccattggtttactttctgtctgttgtatatacctgtaataccctgtg 
25 cactctctctccctctcatggcattttctattctggctagtaacatctgtgtataacagatctctgcatacagactgccaggatct 

ccagaacaagggaggaccttttcctaatatgtgtatccaaagcatgtggtagtgtctaagacagtcacatgatcagtttaattaat 
aaaaatgatagttgagagaaggaactcatcaagtgagtcttttcttaatggagaaacagattcatggtttaaatacaggggaagag 
gcaggcactcgaaaagagggcttgctgcctccaggtcagaatcctagaggattctaagcaaaggtgtaagattagaaccgagcagc 
tgctcttttgaaagataacagcaaacttgggacattagtttttttgtagaccaaagacagtcaaatggcaccaatgaaaaacaaga 
3 0 gaatgtgtgctgagttactttgaattaaaaagtttaacattttggttgactttaataattgttacatagtgtttgctgagttgtgt 

actggaagccaggtgaggaaggtcctgggtatacagtgatgggaaatttttattacagtttgcatgtatacagtaacgagtcaaag 
cagccgagtgacgtggtactacagtagccacggttatgtgggtcaaagcagccgagtgacatggtactacagtagccacagttata 
tgggtctaagccagccttggtgacctgacactgaataaaatgagctctgttccctcttgctagttcaaaaaaagaataacctaaaa 
cactgaatttaaaaaccacgtttaagcccggcagtggtgacacacacctttaatttcggcactgaggaggcacaggtaggcagatc 

3 5 tgtgttcagggccagaatggtctacagaaagagttccaggacagccagggctacactgagaaaccttgtttcaaaaaatcaagaaa 

acaaacaaatcaacaagtttaaatggagaagtcttgtgaaattcaattcaaacttaatgttcccggaacttctaaagaatgttaac 

tctcttcccaggtagagctgtagtggggttctcttacaggtagaacagagtcccaggtgctccatctgaagtcatttttagataac 

cataatttataacttttaccagatatatcataatggtcatataccagatattccttctccggatttcctcatttcttggtcatttc 

TTCCCCACTACATTCA’TTGCCTGCTTTTAATATGAGATATTGAAAGATAAAACAGTATTAACTATAATAATTGTATTTTCCTTGAT 

4 0 atgtcttttgataatattgtttactgtggtaagatagttggttatgtagacatgtaggtcagtaagactcatgagcgaactgtgtt 

ctgtccatttattatatgtactttaatgtaaattacactactatcaggtagacagacctgaaagataacgtggctaacagacccaa 
acagttaccttccagtacgttcttatgtgagtgggtgactccatttcctggtctgaatttgtattctccctctgctcccatgatgg 
gaacagttgattgcagaagtcttacgtgttctttgaatatgcttagaagtagactgggcacagaaagttggaaacacctctaagtt 
agaaaaaaaaaataggtatctctgatattccaaaaataaatagatttggagtgtgatccagtctttcgactacacaaagcccttag 
45 atacagttgattacattatgtttttctttttttctaagtccttagtattgtctttaaagattgatttatttatgttatgtgtatga 

gtaccacattatgtttttcaaagggaacaagtcattaagtgtttaatctctgacttttttttaatggtactgagaatggaattgaa 
aggtcacgcatgctaggcaagcattccaccactgagctgttctaccggccctctttactctttatactgaggcaaagcagtctcat 
tcggttgcctggactggattttctctgtagctttaacagacctgagtttgcagtccttctgtctgagcctcccaaggaattgagat 
cgtagacctacaccaccaacttctttcattgtctcccaacccaagttctataagttgtcttaggcttggctgcatcttaactatct 
50 ttgtttgaatgaacatttttagccattattttagagccatatagcccattcactctattctgctttttatataaactcaacttctt 

gaaaacttaagaattttgatcattcttaccttttctaggatacacagacagttaggacattgactctcatctcaaaaaccattcag 
attattggaaactggggatgtcagtccagaaaaaaggtgagtttataactgtttcctctttgcatacttaacaaattttattatat 
actaagattccttcttcacttacxtccttacatgttaaaaataaaactgaagagaatacatattcacatgcaataatggtctttta 
gtgggtgttctactgtagtcaccttttgaaggagacggtgatacttaacctgatatacccgtggtagggaaaaaactaggaagaag 
55 acacaggcacagctgagttatgtggtggtctgtgccatagtcacctaacagcactggaagaagccttcagctccaggatggatgat 

TCATGGAGACATGGACAGCTTTATCCTTAGCTTCAAAATACAGGCCCGTCATTGTCTTGTGTTCTACCTCAGAGCTTCArAAACTT 
GTCACTCATGAAGCCGTTTACTTAAGAAACTTATGCAACCTTACGTATAAAAATCAAACATTTACTGATAATAACTTACTTTAGCA 
TTTTGAAGTCCTCAGCTCCCAGTGCTGAGGAGTTTTTTCTTCCATTTGCTTTTGCAACTGCTTTCTTGGGGCTTTTCCCTAGTTTA 
AGACCTAGAAGGAAAAGGTCAAACAGTGACTGCCAGTTCAAAGCTATATGCAGGCTCTGAGGGATATTCACTGCTCCTCGGTTCCT 
60 CTCTCACCAAGAATGTTCATCAAAGAAGGGAGAAGAGCCAGGCTCAGATCAATAAAGTAACTGCAGGTCACTGACTCTACAAAAAA 

AAAAAAAAGGCTTTGCTGGCACCCTGCATCTGGCCCAGCATGAGGTATCTTTGGCTATCAGCAGCTGGAATCAACAGAATGTGAAT 
GGAGCCTGATCATGTTCAGGGAGAGGCTGAGCATGATATCCCATGTGCTGTGTGGGGAAGGCTAAAGACCATGAGTGTGTGGTAGC 
CATGATCCTGGAACATTCTGGGTTCGCTGACTTGGAGGAATGCTCTCTAGGAGAGCTCTGAACAAGATGGTGAATGTGGCTGTGAG 
TTCCCAGCCCGCCTGCTGTCCCACATGGAGAAGAGTTGAAGAAGCTCTCTATAGTTGCTTCTGAGCCACGATCTGGCCTACTACAC 
65 AGATGAGGCAGCACTCTTGGCCCTCTGGCTGCAGACCTGGCTCCTTAAGGCACCCAAGTGAATTGCCATGAGTAATTATGACTGAT 

TAGCCAAGAGGAGAGACACCACCTTACTTGCTACCTGACATGAATGAAATCTGCGGATCCCAGAGGATTGGGGAACCAGAAGAGAT 
TGTGCCGCGCTTTCCCGGAGTTGGCTCTTATCAGTGGGGAGAACCGCATAGTGGCCAGCTACTTCCCTACTCTGAAGAAAGTAGAC 
TTGAGCTCATCTGGGGAAACAAAGCAGTTGGTATGGAAGCTGGAAGCCTTAAGAGGAAGTACTTTGCCTTGCCCTGGAAACCTGCC 

taggacacggctggtatgaagagccaacaaacacacaaagaaaagctaggattgggtgacctacacttgctctgatctactaacta 
70 acctgtattaggtacctttattatgtataacaagaggagttagctgatcttaatgggaagtctctgtaggacacagtctcaggcag 

tacttcctgaaggaggaagttgtatttgctagtttctggtcccagtaaatggaaggttttgccatttacaggggtctgaggcaact 
acagtccttgacagggctatgttcttgccatcagtccacattcaccctgtgcttcatctgatccccacactagagtgttgtaagtt 
ccaggttctatagggaaaatttatgaagttgttcacaatttttcatttgtgataaatacatttgaacactcctaagctgggcccat 
tcctgtgtggctggtgggagcagcccctgtgagctggaggcctcacccttatcactgtctctcacgtctcaggatctttctttccc 
75 tccctgccttcttcctttcccttgagactagaaatcaaagggctgggctgtatgtacctcagtgggagagcccttatcttttataa 
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ATCAGACCATAGGTTCAGTCCCCACTACTACCATTTTTAAAACAAAAAAGAAACCAGACATTGGGCTGCATAGCTTCCATCCAGAT 
CTGCATCCCTCCCTGTGTTTACTCTGAGCCTCTGGAGAGCCATGAGCTTCCAGGAGGCCCTTGTTTTGGATTCACAGTTGCACTTG 
TCAGGAGACCCCCAGGTAGATTTTTATTTCTTACTTGGTCCTTTAGACCTTGGAGTAATGATGGCTCTATACCTTATTGTATGCTA 
GTT AAACCT ATC CATG CATTTGT AAG TACTTTTCAAATTCT CTGTTACATTTTTCATT TTGTCATATAATAATAAT ACAAATTT AT 
5 ATATGCAATGTTTTAATACATATTTACATTGTATATTGGTCAGATATTTTAAACCACTCTTTGTATATATAATTTTACCACTTATT 

AAAGACAAAATACAAATTTGCATACTAACGAGAAGGATATACTTGTTTATGTTTACATAAATAAATACTAGTTGAATATTTAGAGT 
TGAGTATATAGAGCATCTTCAGTGTTTTTCAGAGTTGATTGTATTTTGATTTTGTAATCATTCAGTTTACATAAACATATAGTACA 
AAATGGCAGAAGTATATTTAAGGCCATTTTTTAAATTGTTGGAAATTTTGTCCTAATCTCAAGCTAGAATTTACTTAGTGTTTCTT 
TGGTTTTTGGTTGGTTGGTTTGGGATTTATTTGTTTGTTTAGTGAAACTTAAGTCAGCAACATAAGCAATTAAAGTCAAACATTCT 
10 AATAAAATCCAAAACTACTAATTGATACATGCTGACTAATGATGTGGGAGAATATTATAGGTTTTTGTTTCTGTAATTAAGCCATT 

ATGTTTTTGTTAGAGCAAAAGCCTTCATGTCTAGTAAAAATAGCTCAGTTCCTAGTATACGGTGGCCCAGTGCTTTGCGCTGAGGC 
CTTCAGGGCAGCAGTGACTGGGGATGTGTGATGTATTGGCATGCAGAGTGCAAAGCATGCGTGCGGTACCATGCAGCAGAAACACC 
TCAGAGTTGGACATGTTTGATTTTGAACTAGTTCTTGTTGTTTGTGTCTTTAGAAACCTTTATTGTTGATAAGTTTCTCATGACCA 
CATGTGAGACACX3ACTAATAATTTAAGAACTGTGCGTATTTAACATACACAAATCCTGTATTTGTTTTCTCATAGTCACGGTTCAA 
15 AAAGTCAGTCATGTGTGAATTTCTCAAAATGTTTCAAGAAGAAAGATATTTTACAGATGTGAAAAAGGTATGGTTCTTTCTTGTCA 

TCTAGTTTAAAGAAATCAACATCTCATATTCTTCCAAAGAGTCCATTTCCAGCTTTAAAAAAATAAAATCATGTTGAAACTGTCAA 
CCATGAAGTCTTTTTTGGGTTGGAGAGATGGCTTAGAGGTTTAAAGCACTGACTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAG 
CAACCACATGGTGACTCACAACCATCTGTAATGGGATCCGATGCCCTCTTTTGGCACCTAGGGCATGTATGCTGGCAGAACACTGT 
GTACATAATAAGTAAAGAAATCTTTTTTTTTTTTTAAAGGTCTTTTTCTTCCAATTCTATCAAATAAAGCTGTGAGATTAAGCAAG 
20 TCTTAACAATAACTACTGTAAGCCTTAACTCTATAAATACAGATTTCTATGCAACACTATTGACATTTGGGGCTAGGTAGTTATTG 

ATTTTGCATCGTAGGATATATGGCAACATCCATCAATTAAATGTCAATGGCATATACCCAGTTTTGAAGGCCAGAAATGCTTTTAG 
CTATTACTAAATAGATGTCCCCTGGAGGATGGAACTGGCTTTGTTAAGAACCTTTGTTCTAGGACTAAAGCCTAGTAGAGCTTGTT 
ATGTAGTAGAGTGGGTACTCACTTGCCATAGCAAAGCAAAATGGGTCACCAGGATGGCTCAGCAGGTAAAGGGACTTCTTAGAGGA 
CCTTATTGCTGGGGTCACAGTGATTGGAAGGAGGGTACCAGCTCCCATAGTTGTCCTCCAACCTCCATGTGTGTGCTGAGACACAC 

2 5 ACATTCACATAAAGTCAGAAAAAAATGTAAAACAGTGTTTTCAATATAATGAGTATGCATGGTAGTAACTGGAAAAAAATAAGTAA 

AAATAAAAATATATAAATGCCTACAGCATAAAATGTCGATATAAGACCTACAATATGTAAAAAGGAGTGTGACTAGAAACTGAGAA 

GTCTTTTTAAGTCTTTAATTTTTTGGTCCTTAACTTGTTATTCATTCACATAAAATACATTATTATAACCCTGAAAAACTTGGAAC 

AAAAAATTATCTTAGGATATAGCTAAACTAAACTTGAAGAAAGTAATGTTTCGTTATCACAATCCTAACTTAGTGAACCAAGTTAG 

CAAGGCTAGTCTTAAAGCCTGTTGAGTTTCTATACATGATTTAGCTGTTGATGGCCAAGAACATTTTTACTGAAGTACCTGTTTAG 

3 0 ACTGAAGACATACTTTCTCGAAGACTCTATGAGTGAAAATGCTCCCATCAGATAGGGCTTGGTTTTGTTTTATTTTTACAGAGTCT 

CAGTATATAGCCTTGGCTATCCTAGTTCTTAGTATGTAGACCCGGCTGGCCTCAAACTCACAGGTAGCCACCTGCCTCTACCTCCT 

AAGTGCTGAAACTAATGGTGTACACCACTATGCTGAACCTAAATTTTTTTCTCCTTTAGTTGAAAGCTTTTGAGAAAATTTAATAA 

tatgcttttaatttgtatuu^taaaattacaagttttgtatannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNTACATTTACTGTCTCATGTATATCTGTAGTCCTGAGGTAGCATAAGATAGTTTGTCCTAAAATCTTAATTATCGCC 
35 AGGCAGTGGTGGCACACGCCTTTAGTCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACA 

GAGTGAGTTCCAGGACAGTCAGGGCTACACAGAGGAAACCCTGTCTCCGGGGGAAAAAAAATCTTGATTATCTTTGTGTGTGTCCA 
TGTGTCTTTCTGTCTGTCTATAGATCGGACCTAGGATTTTACATATCCTAGACTGTTCTGTCTCCAGCCTCTATAATTAAGGAATT 
ACGAGTGTCCATGTAACTCATCCCATACTGGCATTTATACTAGTGACTTTTAAGTGACTCGTAACTAAATCATACGCTGTTGCCCA 
CAC AGT AAAAGGAAAGG T AACCAGCAG AGTTCTGG AT ACAAGGTGGTT ATG CAGTTTGGTGACAGAAGC ACAG CACTGTGAGGG AG 
40 TGAAGATGTTTACAGCTCTAAGTAGAGTGAATCTAAACCAGCTCCTTACCTACAGTTACTTACGTCTGAGTGGTTTCACATCACAC 

ATTGGCTTTTATCTGATACTTCTTCATATAATGCTAAGAAGTGAGATATTCAAGTAGCCATTAAACTCCACTGGTGGATGGCCCAT 
CTATTAGAACTACAGATGAGACAGCATACTTTGTTACTGTTGTCCCTGGATACTTGAACCTGCACCACCAAGACAAAAAGGATTCT 
GTTCTTGGTTGTTCACTTACCAAGATTCCCTTCCAGCAAACTGGAAGGAAGCCTCTTGAGTGAGTGCTCTGGTGGGCGAATCACAG 
CACCCATAGCCCCAGCTTGCTGCGCCTTCAGTCCTGTAGAGGAAGCACTCGTCCCTTGATGTCCTTCTTATAAAACTATGTGCTTT 

4 5 TGTCGTGTGTATCCTAAATCCTAAACAAAATAAAGTTAAAAACAAAAGCGAAGACAGCAATACAGGCCAGACAACTGGGAGCATAA 

TATCTCTTGGATAAGCAGATAGATAGGATTCCTCTCTAAGAGGGGGAGGTGCTTTGTGAAGTGCTGTTTCCTCTTTCCACGTGCTG 
GGAAGCCCGTGACTAGTCCAGCTTACAT ACT CATG AAGCTAAATGCTGTTCACTGAGTGGCCTCCTGTTTCTAGCAATGGATGCTA 
CAAATTTTCTTGAGCCACATCCTTATATTCTGCATAGAAAATTTGTAAATATTTATATTTGATTTTAGGTTAGCTCATTTGTCAAG 
GTCACCAGTTATATATAATAGAAATCAGCAAGCTATTTTCTATGAATAACCAATGAATGGGAGGGCTTATTGGTTACATAAGACCA 
50 ATAAATCCTTGTACTTGTATTAAATATCCCCCTTTGGTTCCATCCAGTAGTCACACACAGTATTTATTTGTCACGATGGAAAACAC 

ACTGTAAAATAGTACATGAGAGCCCXGTGCCAGTGTTTGCTGCAAATCAAAGATGAGAGTTTTAAAAGGGAAGAAAAATAAATGCT 
TTGAGCCAGGTGGTGGCAGCACATGCCTTTAATCCCAGCACTTGGGATGCAGAGGAGGGTAGATCTCTGTGAGTTTGAGGCCAGTC 
TGGACCACAGAATGAGTTCTAGGCCAGCCAGGGTACCAAAAATATGGATAAGGGCCAGATGTGGTGGTATATGCCAGTCATCTTAG 
CACTGAGGAGGCTGAGACAGGAAGATTACAGTGTGTTTGAGTTCAGCCTCAGAAATAGTGAGACCCTGTCTCAAAACGAATTACAG 
55 TTAAGGATTATAGATTGAGTTATTTCTCTAGGTAAGTACATTCAGAATTTGAGTAAGTTAAGAAACAATTTTTGCCTTTAATCCCA 

GCACTTAGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGTTATAC 
AGAGAAACCCTGTCTCAAAAAACCAGAGAGAGAGAGAGAGAGAGAGAAACAATTTTTTAGAACGCCTTTCTTTTGTAAATTGGGAA 

CTTTG T AT AACCAAATGTATTTTATTTCATAG ATTACT AT AAG ATGAG CCT CTTTG AT CCAAGG ATGATCTAAG AT CTGAACT ATT 
GCAATATTTAAAACTTCTTGAGTGGACATGATGTCACAGTGGAAAATTAAACACTTCATCTCAAGTGATAGGTCACAAACTGCAGG 
60 TGTAGTAAAACAAAAACTATATGAAATTACCCTTAGGCTATGTATATGAATTTTGTTTAGATATGAGTCCAGTCCCCAAGATACCT 

TACTATATATGCAAATGTTTCAGAATCCTAAATCTAAAGCACTTTGGTTCTAAGCAAGAGATTTCCAACCTGCATATATATATATA 
CTTTAGTAATAAGAAATTCCCTAATATAATCAGTGACATGCAAGATAAAAGTTTGTTTGTTTTTTAAGACAGAGTTTCTTGGTATA 
GCCTTGGCTATCCAGAAACTCATTGTAGACCAGGCTGCCTCAAACTCAGAGATCTACCTACCTTTGCCTCTGGAGTGCTGGAATTA 
AAGGTGTGTGCTGCCACCACCACCTGACAGATAAAATAATTTTTTATAATATACCTTATTTACTCACACACTGTAATACTTCCCCA 
65 TCTCCCCATTTAGTTCTTGGATGAAATTTCATCTACGGAAACTAAAGAGTCCAGTGGTACGAGTGAGCCTGTGCACCTGAAAGAAG 

GGTAATTAACTAAATGAGACATGAAAGTTATAACTCACTGTAGACAGTAAGTACAAAGAACATGGCTTTGAGAAGGAGGACACCTG 
AGTTTTCATTCTGTTCCAGAGCTTCCTAAGCGGCTTCAGCCAGGTAAATCACCCTCACGGCCCTGTCTGCTCCGTCTTAGGACAGC 
ACACGCTGACTACACAGTCCCAGGCTGTTCTGTAGTTAGGAAATGGCTCTGTTTCCTTACCGAGGAGTGGTTGTTACTAGGAATAA 
TGAGATGGAAATAACTTTCCTGGCCCTTTTTATTCTGTATAGCACAATTCTAAAACGACATTACTTAGAAGAGGAGAGGTGCCTCA 
7 0 CTCATGGTTAAGAGAGGTAGTGGCTCCTGTAGAGGACCTGGGTTCAATTCCCAGCACCCATAGAGCAGCTCACAACTGTTTGTAAC 

TCCAGTTCCAAGGGATCTGATGCCCTCTTCAGATTTCCACAGGCAATGTACACTGTGCATAGATGTCATGCAGGCTACGCCATTCC 
TAAAAGGAGAACTAAGACAGCCCTGCATTGATAGAAGGACGTCCTGAGTCATCCCCAGACGTCACTGCTGTGCACTAGTAGCCGTG 
CATGGCCGCGATGGCACCTAACAGTCAGGGTCAGCTTGGTTTCAGGGCAGTGGTTTGCACCTCTGAGGGTTAAATGTTTGCTTCTG 
TCTGTTATGTTGGCAGTGAGATGTATAAGAGAGCTCAAGGAAGAACCCGTATTGGAAAGAAGAACTTCAAGAAACGATGGTTCTGC 
7 5 TTGACGAGCAGAGAGCTCACCTACCACAGACAGCAAGGTAGAGTTGTGCTTGGGCTTCGTTGTGGCTTTACTCTGCTGGTTCATGG 
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tgccgcggtgatcgctgcacagtaaatggttcagagtgtctgtcccacagtgacacacaaaactgaactgaagtgtttcttttatc 

acattatgtagtatataataaaactataacgtaaaagcctggtgtaaaccagtttgagaataaaacaactggacttggtaagtaag 

ACAGTATAAGAATACAAAGCAGAAAGGCACAGACTTAACAGGTTAACTAACAACCACAAGCACTCAGCTAATCTGTTAACTCATGG 
TGCTCAGTAGGTTTTGAAGTCCCATGAAATCTGATGGGTAAATACCAACTAGGAGAGCTTCTCCTATGAATACCGAAATGATGACA 
5 TAAAGGCCTGATACAAGGTACTTTGAGAGAATATAGAGTGCTTCATTGGGAATTCCTGAATAGTAGAATAATTGAGAAGAGAGATA 

TTTTAAAGAGATGAGGTCTTGACCCAGAACTCTGGGCTTAAGCAGTCTCTTGCATCAGCCTCCCAAATAGCAGGGACTACTGGCAT 
GTGTGCACATGTGCACACACACATATGAGCAGTTTAACCTGAAGGAATGAATAGACATGTATATTCCAAGTATATTAATAAGAAGT 
TTTTTACAGTGTGTTGCATTTTAGGCATCTGCATAGTTTGTTACAGTATATAATATGTATACAGTATATAAATATGTAACTAACGA 
TCAGTAGGCTTACCTTTGTTTTTAAAGCTGTCTTTGAATATTTCAGAATTCTAGTTTATATTAAATTTTATATAAATATTCTTACC 
10 TATGGATACCATAGTTGTGTGATAATGGTTATTTTAATAGCACAAGCACAATTTAAACCAGGCATGGGGGTACATACCTCTAATCC 

AGGCTCTAAACAGTGGGTGGAGTTATAGGACAGAGACAGACAGATCTCCATGAGGTCGAAGCCAACCTGGTCTACATTGTGAGTCC 
TTAAACAGCCCAGATAACAGAGAGAGACTGCTGCTTAAAAAAACAATCAAACAAAAAACCCTAATAATTATAACAACAATAGTGCA 
ATTAAATAAAATTTAAGATAAATTAGTCATCTrCTGTGAATAAACAAGTTATTTGTTCCTCAGTTAAAACACTATCTAGCCAGGCG 
GTGGTGGTGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTTGAGTTCGAGGCTAGCCTGGTCTACAAAGT 
1 5 GAGTTTCAGGACAGGGCTACACAAAGAAACCCTGTCTTGAAAAGCCAAAAAAAAAAAAAAAAAAAACACCAAAACAAAACACTATC 

TAATCTAACCCAGCATTCCAAAGCCTGCTAGTTAGAAAGTTGTTGAAGTCAGATGATAGTCATGGTGAATTTCCTGAGAATCTTAC 
TATGTACATATACACATGGAGTTTGCATAGGAATTTCATGGACCTCAGAAGCCTCAAGTGTACCTACAGTTGTCACATTTAGCCTT 

TTG TT CT AG C C AG T G ATG CT AAAAAAGG ATGG ACTTT CAC AG AATT AAG CT AGT AG AA CT G T AAG AAT GG ATGT AT TAG AT C TG TG 
TTGGTTTTATGTTGGAGGAAATACACAGGATGGTGAGATTATTTGCCAAAGCTTACAGTTCTAAGCATGAATAATTGTTGTTTTAA 
20 CTATTTTGATGGATTTTTTTCCAAATTGGATTACATCCTTTCCTGCTGTCTAAAAAAGAATTCATCGAACATAAGTTCACATTTTC 

tgatttcttggggtggtcatgggtgatattactgcatttttagagtgccaaagggtaggtgcagctgttttttccagctgacagcc 

tttgttcccagttaaacacctcagaagctgcgcttttgtgtccgtgtgtttgctttgtacagtttatctctcacctcttttagtca 

ggctgttatcttaagtttcctttgctgtcagtgacgtgtctcactcccatccctgtagccagccttcatcccttatggctaatata 

ctagggattaaggtgcagatactataattgctaaactacacctaagatctaaggcttcgaaagcagatgtaagggctttccctcat 

2 5 aaataaagtgtccgagctttgtatttgctgcttgctcagcttacttctatcttctggctgttttcttgatagcctaaactagtcat 

tattttttgttgctacagctactatattaaattttgctatacaataaattttgaggtgccgggcgtggtggcgcacgcctttaatc 

ccagtgcttgggaggcagaggcaggcggatttctgagttcgaggccagcctggtctacaaagtgagttccaggacagccagggcta 

ttcgttacaacatactatgaatatatgtttcaactcttgtttaaggtgttgtatctatgcaatgcttcaaaatgcaatattaagtt 
30 ccatataatgatccttaattttcctcagaactttaaagttataatactctgacctatggccatagtatcatagttccattcttagc 

ttacctcagaaaataagtagacccctaacctagttagtagttagatggaaaactacttgggaataacaggtgctgtaggtgtgtgt 
gtgcgcatattttatttttatatatattgctccattgttaatagcttccattgttgctagtgaaaatttttatatctgattattaa 

ATTTCTGATGTGTCTCTCTGGAAACTCTTGTAACATTTCTTTAGTAAGTTTTGCTATTTTGTGACCCATAATTTAGAAATTTTTCC 

TTTTTCTTTTTCrrCTATTCCTGCCTAACACTTGGTATATCTTTCCATTTAGAGACTCCTTATCTTTTTCTTAAGGGCATTTAGTC 

3 5 ACTTGCCAACACTTTTAAGTCCTATGAGTCTAAGCTTGTATTATTGTTTCTATGTCATTCTGTGTTGTAGTTTTGGAAACTTCTTG 

GAGAGATCTTTTGTTTCTAACTCACATTGTAATGTTATCATGGTTGACAGAAGTAGCCTTCATAGTGTAAGAACAGATAGGTAGCC 

CCTAGAGCATCTAACATTTGTAGTATTAGAATTGGTTCCAAATGAATAAGTACAACTTTAGAGTATGGACATGTTGTAAATATCTA 

ACAGATTTAAAGAAAGAATATTTTTAAATTATCTGGCCTCCACTGTCCTGTATAGCTTGGTACCCAACGCTGTCTCTCTGTCTCCT 

TTGTCCCCCAGATCATACCTCTGATTCATTCCCTCAGATGTTCTCTGTATGTGTAGCTCTGCTTTCGAATGCTAATTTTCCTATCT 

4 0 ATTTGGTTACCGCCTTGACAGTTTGCTCATCTTGTGTTCTACAGTCCATTTACCTACCTTAGGGTTCAGTAACATACTCACAATGA 

TCATGTTATCTCATTGCACTGCCCTGCCACCCAGCTACAGCCrTGCTTCACTAGCCTGTGTAGTTTGGCCTGATGGAGCTCATCTG 

TTAGTTAACCATCCTGCTATGTCTGAGGCTCCAGCTCCAGCCTGCTGTGCCTGCAGCTCTCCTAACTTCTCCCCAGCTGTGGCTTC 

CATCAGCATTTCCTTCCGACCCTACCTTCTGTCCTCGCCAATGTTATCTTGTCTGCTTTTCTTTTGTTCCTGTAGATGACTGGTAT 

TTGTTGAATGTTATTTCCACAGGGAAGTTCTCTAACTGCCCAATCTAGAGTAACTTTCCATTACATTTTGTCACATCACrTCAGTT 

4 5 tatcttcgtcacagtgtccatctctagttaatattgctctaccagtcttttcagaactcaatacagatttcactaggaacctattc 

cctgtttattgttctgtcttaaattattacaatagtacctggcatatagtagacattcaagatgtatctttttaaaagtacatgcc 
atgtctgtttgaatcaccttaaattttaggctttgtaccaggaaagtgtctgaacaactattttgtattaatgtctttatttacag 
caaaaacaaaatcacaattaaccagatactgttctttgtcaaaaaaaaaaaaaaggtcacagcattaatcctttgaatagtgtaaa 
atagaatgtttttagcttcttatatttcaacccacacgtccttaaagaaaggcttgaggaagaagtagaaacaaagctttgttggt 
50 gtaaaaatgccatcacaaaatgacagaagtcaaaactgcatttgtcattagcttcttctataactggatgagggacagatacccag 

gctgtactgacatgcatcatcttagaggaggccctttaacaaactcaaattcccttacctacgtttcagattgtaaagggttaggg 
attccatctgctccataaactctcacattgtctctagcacctcctaagcaaactttgtagtgtctagctagtgactggctaaccgg 
tgacagctgtaaatagtttaaaccatgctttggagctagcaagatgagtcagagggtacaggattgactgtcaccaagattgataa 
gcagtccactgtctgggacccatatggtagaagaagagaactgatttctgccagttgtcctatacctctgtacatgtgctggggta 

55 CACGTGCAGGTACATACATGTGTGCGTTCGCACACACGACACACACACACACATGCACACATATACACACATACACTCAAACACAT 

acacacacactaaaataaaatgtaattttaaaaaaatttaaacaaggctcatggtgctcatggtggcacacgcttttaatcccagc 
acttacaaggcagaggcaggtggatctctaaatatgaggccagattggtatacaggatgcgttccaggacagccaaaagagacttt 
gtctggaaggaaggaaggagagagagaggggagagggagaaaagagagaaacttaagaattcagtgcttttaaccacttggttttg 
ctcagtttccagcaccaacatggcggctagcagtcatctgtaacatcagtctcaagatatggaaagccctcttctgactttggggg 
60 gcgggggagagggaattgtttgttttatttttttgagggcactgggcacacatgtggtacacgtatatacatgctggaaaacacat 

CCACATGCATTAGGAATAGAGATGTAGATCAGAGCTAGAGCACTTGCCTAACATGCATCATGCTTTGGGTTTGGTTCCTTGCACAT 

ATACACACACTAAACGATGATGTTGTTGCTGTTGCTGTTGTTGTTGTTTTGAGGGCTAGTCCTTTAATTAAATGTTAGGTTGACAA 

ACAGAAAGGATTCTACTTGAATAGTCATATTCACTGTGGTCATAGCTCCTGAGCCTGGGCCTCAAAGTGGGTCTCTGTCACTAGAC 

acattagttctttcagctgccacataattagtgttgcaaatttgtaatagcatagaaaataattgtccatataaagatcaaactta 

65 GATGCTTTTCCTTGAAAATATTTTCATTTATGTGTTAAAAGGCAGGGACATTCCTTTACATTAAACATCAAAATTCTCTTTCCGGG 

CTGGAGAGATGGCTCAGCGGGTAAGAGCACTGGCTGCTCTTCCAGAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCAC 
AACCATCTGTAATGAGATCCGATGCCCTCTTCTGGGGTGTCTGAAGACAACTACAGTGTACTTATAATTAATTAATTAATTAATCT 
TTTTTAAAAAAATTCTCGTTCCATATTATACATAAACCATCCAGAAGTCTATTGTGGATGCATATGCTTCTATCAGCTAGTGGAAT 

tagccttgcagaattaacatctcatctttatggttattacagtaattcttttaattttgtcgtcttttattatttaggcaaagatg 
7 0 caatttacactattccagtaaaaaatattcttgctgtggaaaaattggaagaaggctctttcaacaagaaaaatgtaagttgcata 

aatattgaagcattttaagtcatcaggtgtacgtaattttggtatctaccattcaggtctctcaataatgtcccaagttaggccac 
tcagctggtgcaggaccctccagtccccaggatgacatctctgttccttagcatctcctcactaacttgtggttcccccaggttct 

C CTGCAT CTGAAATTAC CTTTTTGTTCTTATGCAGACAGTGGCCT CCTCTGCACTTGTATGGCAT CTGCAGTCTGTArr GTTCTG C 
TTAGCCCCATTGGCTAAGATGATCTTTGGTACTGACCTGCTTACTGCACCAATTCATTCCGACACATTAGCAGACATTTCTTAGCC 
7 5 AAGCAATCCAGGTCTCCTAAGTGCTTTTTCTTTTTGTATAGTATATGTTGTTTTTAAGGTTTCTCTAACTTTTTATTTTAATTTGC 
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AATAAAGATGTTCCAAGTGATACATACAGAGAAAACGCTGTACATCCAAGCAAACAACTGTGTGGAAGCCAATGAGTGGATAGATG 
TCCTGTGCAGGGTGAGCAGATGCAACCACAACAGGCTCAGCTCTTTCCACCCCTCAGCGTATCTCAACGGAAACTGGCTCTGCTGC 
CAGGAGACGAGTGAAAGCACACCAGGCTGCAAGCCGTGCACCGCGTGAGTAACTCATGACTGCATGCGGGCGTGGGTGTGAGAGCA 
TGACAGACGCTATGTAGAAGTAGCTGGACAGAGGCCGCACGGTGCTGAAGACATTTCTATAAACCGTGTCTAGAAAGGCTTGGGTT 
5 GTTGCCCAGTGGTAGAGTGTCTCTCTCACCTGACACACACAGGGGCTTTGGTTTAATTCTAGTACCACAAAAATTAAAATACAGAG 

AGTAAGTAAATTTCTATAGACACAACTGTAAGTTAGTGGTGCCCAGGGGCTAGATTGATGCATTGTTCGGTGAACAACTATAGGTT 

atatatatgtttattgggactggggagcagttagtgcttgttgttcttgtagaaagaagactcaagtttagttccaaaacccatgt 

GACACCAGCTCCAGAGCACAGATCAGATACCGTCTTCTAGCCTCTGCAGAGGCATGTATAGGCACGCACGCATGCGCACACACACA 

CACAGATATACATATATACATTAAAAATATTTTTTATGATTTTACTTCAAAATCTTTTTCAAGACTTGAGTCCTTAACAACCAGAC 

10 CTTGTGATCCTGTTG 

MOUSE SEQUENCE - ttiRNA 

ATGGCGGCGGCAGCGCCTGCTGCGGCGGCGGCTTCTCCCGAGGCGCCGGCCGTCTCGGGCAGCGCAGACCCGGAGACGGGAGACGA 
GGACAGTCGTGAGGTCCGAGTGCTGCAGAGCCTGCGCGGCAGGATCTATGAAGCAAAAAATTTATTGCCATATCTTGGACCCAACA 
15 AAATGCGCGATTGTTTCTGCACTATAAATTTGGACCAGGAAGAAGTTTATCGCACCCAGGTTGTTGAAAAGTCTTTAAGTCCATAT 

TTCAGTGAAGAATTTTATTTTGAGATTCCAAGAACTTTCCAGTATTTGTCTTTTTATGTTTATGATAAAAATGTTTTACAAAGAGA 
TCTTCGTATAGGAAAAGTAGCCATCAAAAAAGAAGACTTGTGCAGTCATAGTGGTAAAGAAACTTGGTTTTCACTGCAGCCGATTG 
ACTCAAATTCAGAAGTTCAGGGAAAGGTTCACCTTGAGTTAAGACTGAATGAGCTGATAACAGAGAATGGAACCGTGTGCCAGCAG 
CTTGTTGTACACATCAAGGCCTGCCATGGGTTGCCTCTCATAAACGGACAAAGCTGTGATCCTTATGCAACAGTGTCCCTCGTGGG 
2 0 CCCCTCTAGGAATGACCAAAAGAAGACAAAAGTAAAGAAGAAAACAAGCAATCCACAGTTCAATGAAGTCTTCTATTTTGAGGTAA 

CCAGATCCAGCAGTTACAGCAGGAAGTCCCAGTTCCAGGTGGAGGAGGAGGACATTGAGAAGCTGGAGATCAGGATTGACTTGTGG 
AATAATGAAAACCTAGTCCAAGAtGTTTTCCTGGGAGAGATTAAGGTTCCTGTCAATGTGTTAAGAAGTGATTCCTTTCATCAAGC 
CTGGTACTTGCTACAGCCAAGAGACAATGGAAACAAATCATCTAAAACCGATGACCTGGGATCTCTTCTGTTAACTCTCTGCTATA 
CAGAAGACTGCGTGCTTCCATCAGAGTACTATGGACCGCTGAAAACTTTGCTGCTAAAGTCACCAGATGTTCAGCCAGTATCCGCC 
25 TCAGCTGCTTATATTTTGGGTGAAATATGTCAAGATCAAAAGGATGCTGTTTTGCCCCTTGTACGACTGTTGCTGCATCACAATAA 

ACTTGTCCCTTTTATCACTGCGGTGGCCGAGCTGGACTTGAAGGATACTCCAGATGCCAACGCAATATTTAGAGGAAACTCCCTGG 
CTACCCAGTGTCTGACTGAGATGATGAAGATAGTGGGAGGGCACTACCTGAAAGTCACGCTGAAGCCCGTTCTAGATGAGATATGT 
GAATCCTCGAAATCCTGTGAAATAGATCCTGTTAAGTTGAAAGAGGGAGATAATGTAGAGAATAATAAGGAGAATCTGTACTACTA 
TGTGGACAAAGTATTCAATACAATCGTAGGATCAAGTGTGAGCTGCCCCACTGTGATGTGTGATATTTTTTATTCTCTGAGGCAAA 
30 TGGCTGCTAAGAAATTTCCTAATCACCCTCATGTTCAGTACTCTGCAGTGAGCAGCTTTGTCTTCCTTCGTTTCTTTGCTGTAGCG 

ATACTCTCACCTCATGCTTTTCATTTGCGACCTCATTATCCAGATACACAGACAGTTAGGACATTGACTCTCATCTCAAAAACCAT 
TCAGATTATTGGAAACTGGGGATGTCAGTCCAGAAAAAAGTCACGGTTCAAAAAGTCAGTCATGTGTGAATTTCTCAAAATGTTTC 
AAG AAGAAAGAT ATTTT ACAG ATGTGAAAAAGTT CTTGG ATGAAATTTCAT CTACGGAAACT AAAG AGTCCAGTGGTACG AGTG AG 
CCTGTGCACCTGAAAGAAGGTGAGATGTATAAGAGAGCTCAAGGAAGAACCCGTATTGGAAAGAAGAACTTCAAGAAACGATGGTT 
35 CTGCTTGACGAGCAGAGAGCTCACCTACCACAGACAGCAAGGCAAAGATGCAATTTACACTATTCCAGTAAAAAATATTCTTGCTG 

TGGAAAAATTGGAAGAAGGCTCTTTCAACAAGAAAAATATGTTCCAAGTGATACATACAGAGAAAACGCTGTACATCCAAGCAAAC 
AACTGTGTGGAAGCCAATGAGTGGATAGATGTCCTGTGCAGGGTGAGCAGATGCAACCACAACAGGCTCAGCTCTTTCCACCCCTC 
AGCGTATCTCAACGGAAACTGGCTCTGCTGCCAGGAGACGAGTGAAAGCACACCAGGCTGCAAGCCGTGCACCGCAGGCATCCCTG 
CAGACATCCAGATAGATATCGATGAAGACAGAGAAACAGAAAGAATTTATTCTATTTTTACCCTCAGTTTACTTAAGCTGCAGAAA 
40 ATGGAAGAGACCTGTGGGTCTATAGCTGTGTATCAGGGGCCACAGAAAGAACCTGGTTATTCTAAGTTCACCATTGAGGATTCTGT 

TGCAACCTTTAAGACAATTCAGCAAATCAAAAGCACCATAGAGAAGCTCGATGAACCTCATGAGAAATACAGAAAGAAAAGATCGA 
GTAGTGCAAAATACGGAAGCAAGGAAAATCCAATTGTGGGAAAAATATCATAG 

MOUSE SEQUENCE - CODING 

45 ATGGCGGCGGCAGCGCCTGCTGCGGCGGCGGCTTCTCCCGAGGCGCCGGCCGTCTCGGGCAGCGCAGACCCGGAGACGGGAGACGA 

GGACAGTCGTGAGGTCCGAGTGCTGCAGAGCCTGCGCGGCAGGATCTATGAAGCAAAAAATTTATTGCCATATCTTGGACCCAACA 
AAATGCGCGATTGTTTCTGCACTATAAATTTGGACCAGGAAGAAGTTTATCGCACCCAGGTTGTTGAAAAGTCTTTAAGTCCATAT 
TTCAGTGAAGAATTTTATTTTGAGATTCCAAGAACTTTCCAGTATTTGTCTTTTTATGTTTATGATAAAAATGTTTTACAAAGAGA 
TCTTCGTATAGGAAAAGTAGCCATCAAAAAAGAAGACTTGTGCAGTCATAGTGGTAAAGAAACTTGGTTTTCACTGCAGCCGATTG 
50 ACTCAAATTCAGAAGTTCAGGGAAAGGTTCACCTTGAGTTAAGACTGAATGAGCTGATAACAGAGAATGGAACCGTGTGCCAGCAG 

CTTGTTGTACACATCAAGGCCTGCCATGGGTTGCCTCTCATAAACGGACAAAGCTGTGATCCTTATGCAACAGTGTCCCTCGTGGG 
CCCCTCTAGGAATGACCAAAAGAAGACAAAAGTAAAGAAGAAAACAAGCAATCCACAGTTCAATGAAGTCTTCTATTTTGAGGTAA 
CCAGATCCAGCAGTTACAGCAGGAAGTCCCAGTTCCAGGTGGAGGAGGAGGACATTGAGAAGCTGGAGATCAGGATTGACTTGTGG 
AATAATGAAAACCTAGTCCAAGATGTTTTCCTGGGAGAGATTAAGGTTCCTGTCAATGTGTTAAGAAGTGATTCCTTTCATCAAGC 
55 CTGGTACTTGCTACAGCCAAGAGACAATGGAAACAAATCATCTAAAACCGATGACCTGGGATCTCTTCTGTTAACTCTCTGCTATA 

CAGAAGACTGCGTGCTTCCATCAGAGTACTATGGACCGCTGAAAACTTTGCTGCTAAAGTCACCAGATGTTCAGCCAGTATCCGCC 
TCAGCTGCTTATATnTGGGTGAAATATGTCAAGATCAAAAGGATGCTGTTTTGCCCCTTGTACGACTGTTGCTGCATCACAATAA 
ACTTGTCCCTTTTATCACTGCGGTGGCCGAGCTGGACTTGAAGGATACTCCAGATGCCAACGCAATATTTAGAGGAAACTCCCTGG 
CTACCCAGTGTCTGACTGAGATGATGAAGATAGTGGGAGGGCACTACCTGAAAGTCACGCTGAAGCCCGTTCTAGATGAGATATGT 
60 GAATCCTCGAAATCCTGTGAAATAGATCCTGTTAAGTTGAAAGAGGGAGATAATGTAGAGAATAATAAGGAGAATCTGTACTACTA 

TGTGGACAAAGTATTCAATACAATCGTAGGATCAAGTGTGAGCTGCCCCACTGTGATGTGTGATATTTTTTATTCTCTGAGGCAAA 
TGGCTGCTAAGAAATTTCCTAATCACCCTCATGTTCAGTACTCTGCAGTGAGCAGCTTTGTCTTCCTTCGTTTCTTTGCTGTAGCG 
ATACTCTCACCTCATGCTTTTCATTTGCGACCTCATTATCCAGATACACAGACAGTTAGGACATTGACTCTCATCTCAAAAACCAT 
TCAGATTATTGGAAACTGGGGATGTCAGTCCAGAAAAAAGTCACGGTTCAAAAAGTCAGTCATGTGTGAATTTCTCAAAATGTTTC 
65 AAGAAGAAAGATATTTTACAGATGTGAAAAAGTTCTTGGATGAAATTTCATCTACGGAAACTAAAGAGTCCAGTGGTACGAGTGAG 

CCTGTGCACCTGAAAGAAGGTGAGATGTATAAGAGAGCTCAAGGAAGAACCCGTATTGGAAAGAAGAACTTCAAGAAACGATGGTT 
CTGCTTGACGAGCAGAGAGCTCACCTACCACAGACAGCAAGGCAAAGATGCAATTTACACTATTCCAGTAAAAAATATTCTTGCTG 
TGGAAAAATTGGAAGAAGGCTCTTTCAACAAGAAAAATATGTTCCAAGTGATACATACAGAGAAAACGCTGTACATCCAAGCAAAC 
AACTGTGTGGAAGCCAATGAGTGGATAGATGTCCTGTGCAGGGTGAGCAGATGCAACCACAACAGGCTCAGCTCTTTCCACCCCTC 
70 AGCGTATCTCAACGGAAACTGGCTCTGCTGCCAGGAGACGAGTGAAAGCACACCAGGCTGCAAGCCGTGCACCGCAGGCATCCCTG 

CAGACATCCAGATAGATATCGATGAAGACAGAGAAACAGAAAGAATTTATTCTATTTTTACCCTCAGTTTACTTAAGCTGCAGAAA 
ATGGAAGAGACCTGTGGGTCTATAGCTGTGTATCAGGGGCCACAGAAAGAACCTGGTTATTCTAAGTTCACCATTGAGGATTCTGT 
TGCAACCTTTAAGACAATTCAGCAAATCAAAAGCACCATAGAGAAGCTCGATGAACCTCATGAGAAATACAGAAAGAAAAGATCGA 
GTAGTGCAAAATACGGAAGCAAGGAAAATCCAATTGTGGGAAAAATATCATAG 
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HUMAN SEQUENCE - GENOMIC 

CTTCCTTTTCCTGATCCTGCCCAAAGTGAGGAGGTTTGTTAAGCAGATAGGGGAAAGGCTGAGGGCTTCGGAGTACTGCATCTTTA 
GGACCCTGGGAGGAGTTCACCTTATCGGTTGCCTGACACCACCCCAGAAGTGGCTATATCAAAGTTTAACTCAATAGCACAGCATA 
GCTTGCAGGGAAAGGGGTGAAATATAATTTCCTGAGCTTCCCCCAAGACCAGTACGGACTAGACTGGACCAAGGAGTTTCCACATA 
5 CTCCAGAGAAGAGGCGTGGAAAGCAGCTGAGGTGGTAGCCACCAGGCTTCCAGGCACTGGCCATCACAAGGGAAAGGTGAATCAGC 

AGCGAGG CTGGGG AGAG ATATT CXAGTGAAG AGC CAG ATGGAGG ATGTAG GGTCTGAG AGGCAG C CAGAGTGG AGT CTG AGT CATC 
AGGGAAAACAAGCAGGCGCTGCCAAGCCAGGAGGAACCAAATCACAGGTACTATAGATACAGCCTCAATAGCAGGCCCTCACACAA 
CTCCCAGGATTGAGCCCGTCTCACCCTCAAAAGAAGTATCCAGAAAGTATCCAGACCACCCACCCACAACAGAAATCTGCAAAGAT 
GCAAAAGATACTGCATTGATACAAGGACCCCACCTCTTCTCTGTCTCTATGGGGTCATTTAGCCACAACTCCATCAAAAACTCAGA 

10 cacgatctcaaaaaaatataaaaaaagaacgcagatatctaagaggctgagcattatttacctaaatggatggaccatttatataa 

tgtctatttaggtcgctgacacctgtaattccagtactttgggaggtcaaggcagaaggattgcttaagcccaggaatttgagacc 
tgcttgggcaacaaagcaagacccccatctcaacaaaaaataaaaataaaaataaatggcttatacctatagtcccagctactcag 
gaggccaagatgggaggatcccttgagcccaggaattcgaggttgcagtgagctatgatcatccactgcactccagcctgggtgac 
agagtgagaccgtgtctcaaaacaaacaaacaaacaaactggtgcatcagaatattttcccctctattcagttattggagactcat 
15 aaggaagagaagaacaattttagagaaatgaagatgctacatcttctttgcacatctgtgggtaggatgaaaaaaatctgcaaccc 

ttcacacatactagtgttgccagtttttcttgtcctcctccccactgctaaatttggtgctgcttgggctgctcagttcctcccat 
ccacccacacccaactgtagagaagagcgtggagggtccagaccggatctttgggacttttgatgcaaaatttaaaaaaataagag 
aggaatagaaatgacataagccacatgggtacattctagggagaaaagaatcaaagccaagcttttcttgcaagaagcaactgaga 
gtgggggccattgatgtgctcaggggcatcaagtgggagcaggaggacagtcagagatagaaagagagaacgggtgggtgggagag 
20 tgtgctactctggggaaagagggtgagggatcttggttttgttggatattggagaagataagatgaaaaacattttgataagaact 

gctccagcctggtgctgtgacacacacctatgatgccagctacctgggaggctgaagcaagagaatcccataaacgggagttcgag 
actcacctaggcaacatagcgaaaccccatctgaaaaagaagaagaaagaagaagaagaagaagaagaagaagaagaagaagaaga 
agaagaagaggaagaagaagaggaagaagaagaggaagaagaagaggaagaagaagaagaaggagaagaagaagaagaagaagaag 
aagaagaagaagaagaaggggaggaggaggaggaagaggaagaggaagaagaagaagaagaagatgaggaggaggaggaggaggaa 
25 gaggaagaggaagaagaagaagaagaactgctctagattatatacttgtatctcattttttaacagtagaattactatcaggactt 

tgcttctttgaactctacccactcaggcactgaacaacgcagacctcagctttgacaggtttacaaacacaatgaccctgttaata 
caaaagatgtattaacatacagcagagattctcaacggggcggtgatttatctcccagaggatatttggcagtatctgtagacatt 
tttgatagtcacaactggaatatgctggtggcatctagtggatagagtctagggtgctgctaaatgccctataatgcacaggacat 
tccccaacgagaaagaattacccatcctagccaaaatgtcagtagtgccacagttgggaaaccctgaaatagagaaatggaggaag 
30 ggcagttgtttccttacagcttccctttccaatgacaaaataaaagacagctttgtttcattcgaaacacgttctcaagtgtgtga 

tattcattcttaatcagcactacatacatataataatctcagccaaaccatataaatcagttccctaaaaccctttaaggtaaaag 
aattcccattgaagaattccagatcctgtggaaaaaacggagttgaataaagaaggctccagaaaattttggaaaatctttataaa 

TATTTGTATTTTCAATATGAAATATGAAAATATAATAAAACTAGCACAGCAAATAAAATAGCTATGACATGTAAGACATGCTTAT^r 
ATGGGTAATCAGGTTACTCTCTATGCTTTGCTCATTCTGAGAGAATCCTCAGAATCTAGCTTATATTCCATCACGCCCCTTGAGAA 
35 AGTTTAGCTGAGGTGTTAGTACGTTTGTTTTGCCTCATTGCAGATAAGACATTCACTAAGAAGGATTATTTGGAGTTAAGGGTGCT 

GGGGACAGTGGTATATTTGGCCTTCCATACAGATGCTCTATAAATGCCTCTGGATTTTTATTTCAATCTCCTTGGCCCCTCTCTCC 
AACAGCCCTTCCCAGTTCTATCTCTGCACAGACAGCCCAAGAATTCAGTCCTAAGGACCCACCTTACATGGCTTAAAACAACAATA 
CACAAACTAGATGTTTTACATTCTGGTGGCCATGTCGAGTAATTATTTGATAGGCCACGAGCTTTCATTTGTGGCTGTATATCCAA 
GTCAGTTTTCCAAAATTCAGTTATATGATTATAAAATAAGTACCAATGTCTTTAGAACTAGACAAAATACAATTTATTAAAATATT 
40 TTATCTTTATATATGTGATAAGGATTGAGGGGTTCACTCCCTCATTCCATCCCCAATCTTGCCCTCTTTTAGATGAAAGGCAGGAG 

GCAGTTGCCTAGGAGAGGGCAACCAATAGCCCTGGCCTAGGCAGGTCAATGCTGGCCTCTCTCCTTCCCTTGGACCCTCAACTGTG 
AGGGCTAGGATACCAGGCCGGGCTGTTCCTAAAGACTCTGAGCCCAAGCAGTGCAGCTGGGCCTAGAAATGGGGAGGTAACCCTTC 
TTGCCAACTTTGCTGAAAATGTGGAAGCCCCGCGGGTTCTGAAGGATAACGCTCTCGGCTTGGGCCTTGATAGTCTCATAGCAGGC 
ATCATAAAGTGGTGAGGGTCCCTTTTTGTGACAGTGGCAGGGGGAGCCAGAGCAGGAGAGGAAGAATATAACAAATCCAGCAACCC 
45 CATCATGTTCCCCACACCCTACTCTGCCAATGTAACCCACTGGGCACTCCTGAAAATCAATAATTGGGAAGAGGTTTAATTATTTG 

GGCAGGTAGAAAGTGGAGACACAATAGAGAACTGCGGATTATTTATGTTAACAGGATTTCATTTGTAGCCACAGACTGACATGCTG 
CCTAGATATTTGGTCATAATAACAAGTATGAAAACACCTTGCAACTTTGAAATCAGTTTTCCCAGCTTCTACAACCACCCACAAAA 
AATTGTATCTAGCCTACGTTTAGAACACAGATTATGATCGATGAGCTTCTGCTCTCCTTGGCTGTCTCTGACAAAAATGAGCTGCT 
TGTGACAGACGCAGCCCCAGCCCAGTGTGAGGATTGGAAACCTCAGACCCTGACTCTTTCCCTTTCTCCTTCCTTATCTGACTCCT 
50 GAGCTATTATTGCCTTTTCTCTGCACCTAAGCTTTCTGCAAAGCCCAGACCCAGCCAGCTGGTTCTGTGGTCTGCTCTGATTTCCC 

TTGTGGATTTTAAATTCAGAATTCTAGGCTCATTTGTTAGCAGCTTCTCTGAACACATTATCTCATTTATTTGCTCATTCATTCAT 
TCGTTCATTTATCAAACATTTAATAAGTGCCTTCTGTGTTCTTCTATATTTTCTATGCGCTAGGGAGGCAAAGACAAAACATTGTC 
CAGTCTTTGAGATGGTTTCAGACAGGTAAACAAACAGGAATAGTAAATGTGTTATGAGCACTACAATGATTATGTGTATTCTTATA 
TACATGGTACATAATGGCCTAAAGGAAAAAGAGGCCAGTTCTGTGAGACAAAGTCAGGAGGTGAAGATTGGGCATTAAATGTATTG 

55 aaatattttcatttgaacttaggcactattattggaagataagtatgttgatatggtgaacagagttggctgcctactccatgtct 

TACTGCTCCCCTTTCTGTGTCACAAGAAAACACTGGTTTGGTTCAGGCTTCAGGTCTCAAGTAGCAATGTACTTTGGGAAGGAGGG 
TTCATCCCCAGACCCAGGGGTATCAATGTTGCTTAGACTAAGAAAATTATATATTCCTTGTGATTGTAAATGAGCCTTAAGAAGAT 
ACCTCATGGTGGTGATTTACAGGAAAGCTACCTGGAAAAGCGTTCCTCCCTAATATTAGGTTGGTGCAAAAGTAACTATGATCTTG 
CCACTGAAAGTAATGAAAAAGACATTTTAGAAAAAAAAAAATACACCTTCCTGCCATTGGATGTTGAGATATTTGGAGGTACAGGA 
60 GCCATATTGTGACCATGAGGCAAAAGCCAAAAGAATTGCAAAGAAGCTAACCCAATAAAGTCCTGTTTATGAATGAATACAGAGTA 

gaaaatgaaacaagtgaatggctgcacaacatttccagttttctttttacacttattgttttgtatgtttttatttgtttggttgg 
ttttgagttttgggggtttttgttgtttttgttttttgatttgtttttttaatagatttggggtctcactatgttgcccaggctcg 
tcttgaactcctgggctcaagtgatccacccaactcggcctctgaaagttctgggattataggcatgagtcaccatgcccagccta 
cacccattgttttgttttatcactaaaatgacaagaatgcactgcagatggaatggatatggcaaaatagttcaaaaggaggggga 
65 ttgagaaataactgaagtcacactgacctaagggcatcagctgtattgtgctcagatattcaggcctttaaagttctcttgcaaga 

ggtgacagaatttgaaaaaaaaaaaattctatttttagagacagggtctctctctgtcacccaggctggagtgcactgggatgatc 
atagctcactgcagcctcaaattcctgagctcaaacaatcctcccacctcagcctcctgattagctaggagtacaggcaggcacgt 
gccaccatgcccagctaatttatttatttatatttgtagagacagagtctcacggtgttgcccaggctgctcctgaactcctagcc 
tcaggtgatcctcctgtcaaagttggtattacaaccgactgttggattacaggcatgagccatcacatctggccttgaaaatattt 
70 GTACCGAAGGAGTTGGAGGTTTTAAGGTAAAAATTTGTCCACATTTTTGTCCACACAGCCTTGTCAATGGCCrrAnTGGTCTTCA 

AATGAAATGTTGAAAGTATGTTTTCTGAACATTTAAGGTCTCTCCTCACCTCCTACCACTCCAATTTTATTTTTTAAAATGCCAGT 

AAGTCATCAATGATCAAAGGAACTTGCTTTCCCACCAGTCCGGCAGAAACAGTTCTGTCTCATGAGTGTCCAGCCCTATGAAAATG 

ATCTACATTTAAAT ATT AAAAAG AAAG CACATTT CTCTTCCT CCT ACTCGCCAG AAAAAATGT AAT AAAT AACT CAAGGCCAGG AG 
75 ACAACCCCTTACAATGCCATGTTATAGGTTGGTGGGTGCTGATTCAAAAATATGCCGTAACAGACAAGTTATGGAATTAGTTTCTA 
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gctgcaggttatagtcttcttattaagagacaatgtagttttcctacatcatctgccataaagcaagccaatgtatgggttgaaat 

gactgaatgagtttaaaactggtgaagaaataggaaaagacatagtagtgaatggttgctcatcagaacgaagagtggtagggata 

gaagggatggcctttaaacacattcattaataatttgaggaaggaagtgaagttcaagtttgtgatgatgcaatattgttccagtt 

actaaacatcatgaagaaaagagaggaactctagatgaatttaaaacataatgcaagggcaataaggggaatgagatgtaacagcc 

ttctcgtaattatactgtatgtcttgttagtctttagaaaactttattttcggccgggcgcggtggctcacgcctgtaatcccagc 

actttaggaggctgaggctggtggatcacgaggtcaggagatcaagaccacagtgaaaccacgtctctactaaaaacacaaaaaaa 

attagccgggcgcagtggcgggcgcctgtagtcccagctactaggaaggctgaggcaggaggatggcatgaacccgggaggcggag 

CTTG CAGTG AG C CG AGATCGCGC CACTG CATT CCAGC CTGGGCAACAGAG CAAGACT CCATCTT AAAAAAAAAAAAAAAAAAAG AA 
AGAAAGAAAGAAAACTTTATTTTCCAAATATTTTATATTAAGGAAACATTGACATTACCCAAGATCTCTTCAAAGTAGGCAAGTAT 
CAGTAAAAACAGAATAATTAGAAGTGACTTCGGATGAAAAAGCAATGGAGTTTGGGGATTTTAGTGAAACGGTATAAGTCCGAAAT 
CTGCAAAAGGAAGACTGTCTGGAAGAACAAAAAAGTGGAGTGTCCCTTTATGTAAAATTGTTTTCATACCTTTAGTGACCATTTAG 
TAACAGAGTTATGCACTTGGGGTTAAGCTAGTGAAAAGGAAGGGAAGTTAGAAGATTTTGACACTAATGGACAAAGATATTGATAC 
TTTGTCCATTGGATACGTTTGTCCATTGGATACATTTGTCCATTTGTACATTGATACTTTATCCATGGATACATTTGTCCAAAGGT 
TCAAATAATTTCTCTGTTTATTGGAGAAAGAAATAGATGGATGAGGCATCGCTTGGCCAAGCAGGAGGAAGGCCAGAATCAGGCTG 
GTGAGAAAAGGGGCTCAGTGTGGCTGGAGATCAGAGGAGTCAGGTACGCTGGATCCAGTTCCAACTCTTGGCTGAAGAATTTGAAC 
TTTAGTCATTTCTAGCATTGTTCATTACCTGTAGTGTGCTCTTGCTAGCTGGCTGAAGGGATAAATGAAGCCACTGATGTCCTCTT 
G AG CAGGCAACTGATAAG CTCCATTTTTTTTGTTAGG AAAGTTAATTTAAGTGGTATG TAGG AGG AATG AG AGGG ATGGGGGACTT 
ATTACCAGAGTTCCAGTCAAAAGCATGAGGTCAGTTACTGAGGTAATCCTACTACGTGCTCAGCATTCCACTAGACACTTAACACC 
CTGCTCCCAATACTTATTTAATCTTAATAACAACCCTTCAAAGAAGAAAGTTTAGCATTTCCACTTTACTGTTAAAGAAACAGGTT 

caaccgggcgcagtggcttacacccagcactttgggaggctgacacggatggatcacttgagcccagaagttcaagaccagcctgg 

gcaacatggcaaaaccccatctctaccaaaaatacaaaaattaactggacatggtggcgcgcacctgtagtcccagctacttagga 

ggctgacatgggaggatagcttgagcccaggaagttgaagctgcagtgagctgagatcgtgccactgcactccagcctaggcaaca 

gagcaagactgtcaaaaaaaaaaaaaaaaaaaaaaagaaagaaagaaagagaagaaacagaaacaggtttaggaaggttgagtaac 

ttgcccaaatgtaaaaggggtagaaacaggctctatgtctgattctaaaaagggatgcctttaaaaataagggggaaaaaaccctg 

taacacgttgatactctttaaatgagaataattttaacaagggcaatgacagagaatggaaaggaaggaagagatttcagcagagt 

cagaaggatgtggcaactgaaaacagcattgggacaagggataagaaaaagtcaaagtttctggcctgagtaacagtataagatgt 

gaactcagatttggaaagggagacaggaaattaagttttggacttatgtttgaaatgacagcaaaacattcatataagaggaagtg 

gttcacttt at cc aacaagtgt aaag at cacatgggg aaatagaagtcac ctgcaagacaggcag aactggaagcttcg ctgg CCA 

ggtccatgttaaactctgaccattctctggggctgtccagcctttgcacaggcggcgcgtttgtcttcagttttcaggtttccccg 
tcctatttcttatctcccagtgcctctggccttttctgtgtctccctccagaatgagctggagctctcttcatcttgacctttgtg 
tagtctctgaggtctgaggccatcactatgtctgaccctcaaaaaatatttgttgactgactggcttattcctgttgttgccctgg 
aaaagaattaccctgcccgattaagtcacagtttcttccttcttagggcagcgtagttaacaacctcaacaccaggaaattgtctt 
cctcatcacataccagggtattattcatgcagtttactcactgtaaagagttcccttgaaataaagctaacaattagtcaaagatt 
tacacatttcctagggtcagtcaactttttaacaaagccaacttttagtagtggtggcggtggcgggggggagcccttctttgctt 
tttctgttcctgaaatacaaaagtgatggtaaatgcttcagaatttctctatgagagggtctcaggcactgcactcacgctggagt 
tgggggtggctggtccttttcttgaaccaggttttgcagagaattggtcctagtaaagagtatttgtgtgggaggagtttggcttg 
ctggcggggagtatttggataatactggaagagcctcaaatgcatctcttgcctccttttgaataagatacttttgaggtccaccc 
acctgccaaattccattctattttcttcccacagggagtttccctgattgggaagggcctgtatttcccgcgagcgttaggagatg 
TG CAGGTCT ATT CAT TGGGGGAG CCCAATT CC CGGG AGGATTT AGGGATCACGGGAGGG CCGGGGCGTTCTCCTGGTGGG G ATTTT 

AAGGCCGCTGAGAGCCACGACTGGGAGCTACCCTTAGCCAGCGCCCCAAGCCGGGAGTACGGTTCTCTGCAGGGTAGCCCGGCTCG 
GGGGTGGCGAAGGCGGTGAATGGAGACCCGGGGGGGGCGGGGGCGGGGCCGCGGCGGGCGGGGCGGGGCGGGGCGAGTCGGGCCGA 
GGCCCGGGGGCGGGGCCAGGCGCGCGGCTGGCCTGGGCCTAGGCCGCTGCTGGGCTCCGCCTCGCCCGGCTACGCAGGCGGCAGGG 
CTGCGGCACGGGCCGGGCGGCACCATGGCGGCGGCGGCGCCTGCTGCTGCGGCGGCTTCTTCCGAGGCGCCAGCGGCGAGTGCGAC 
TGCAGAGCCCGAGGCCGGGGACCAGGACAGTCGCGAGGTTCGAGTGTTGCAGAGCCTGCGGGGCAAGATCTGTAAGCGGGGGCTGG 
GCTGAGGGGACGCCCTGGCGGCGCTGGGCGCGAGGCTGAGGGGGCGGCGGGTTCGCGGCGGTGGCGGCGCCGAGCTGCGCTGGGAT 
CGCGGGCCCGGGAGGGGGCCTGGGCCGGGCGCGGTTGAGGCTGGAAGGGGGTGTGTTGGGGGGCGGCGTCGCCTCGACGGGGCGGC 
GTGGGCCGGGGCTGCTGCTCTCCGGAGGGAGTGGGAGCTGGAGATGGGCCTGGGGTGGGAGAGCCCGGGCTGCGCCGGCGTGAGGG 
GCTCGGTCGTGGGGAGCGGCCTGGACGCGGGGACGCTGGAGTCCGGGGCGCGGCCGGGGGCGCGGTCCGGGGGCGTGAGGAGCTTC 
CGGCCGCCCTCAGACTCAGGCCTTCGCGCGGCTGCGGGCGCTGGGGAGTGGCCCCGCGGTGGGAGCCGAGCAGTAATTATACGGAG 
GCGCGGCCCGAGGAGGTGGCGGGCTGGGAAGTGGGGCTGGCCCGAGGGGAGGGGGCTGTTCGTTTCCTGGGCTCGGCGAGCCTGGG 
AGAGGTTGAAAAAGGCGCCCTGAGCTGCAGGAAACGGGCCGCCCTGGGGCCCGAGTGGCTACCGCGCGGTCTGTTCGCGGGTGAGC 
GCCCCGGGAGGAGCTCGGCGGGACACCTGTACTTGCCCCACCTCGCTGCGGCCGGGACTTGAATCGAGGGACGGCGTGACAGGCGG 
G ACTAAAGG CAGG ATGTAGTGG CTTCCTGTGAGCAGGT CTCAAAACACAATCACC CAGCCCGCACTCAGCCCGCTT AATT CCCTTC 
CTTCTCATGCGTGTAATTGCTACTTTAGTGAGCGAGCCTACCAGTTGACTAAATACGAAATTTTGCTCAGAGTTGTCCGAGCATTA 
CTGTGGACAGATTATTTGAGTTCTGTCATTTGAACATTTTAGTTTTAAAAACGACCTTTTGGTGTCAGGTTGCCATTTTTTTTTTC 
ACAGTGGTTTATTT AG ATGAAGTG CTTTTTGTTTTCTGTTTGTAAGAGAGAT C AATAACATTTATTTTTG CATTTGT CG AAAATTA 
GCATTATTTTCTTCATGCAGTATTCTCAGATTGGAAACATGCTTCATGTTTCTTATAAATAACCCTCAATTATGAGGGCGTACTTT 
TCACTTTGAAGAAAATTGACTTGCATTAAAGTGGCTAACAATTCTTTCCTGGGCAGGATGTAAAATTTTCCTCTCCTCTAATACCA 
GTACTGTTGAGCTCACATTCTCCCACTTTTCCTCTTTTCAGGTGGTTCACGTATTTGGGATTTTATGAAACCTCAGAAGCAGACAT 
GT TAACTTTT CTTATC t TTTTATTC CCTGAGG TAG T CCTGGG GCTCTTAAG AGATT ACAGTTCTTAAAACCTGG AAAGTG ACAC CA 
GAGAGGTAGATCTTAGTTCCCAAAATTAAAGTTACTTTCTAGGGCATAAAACCTTTTCAGAATTCAGATTAAATTTTATTTATTTT 
TT CTTTTTTC TGTAAC CTTATATTTGAGGGG AAAATTTTATTTTCAACT TTTGCATATATCTAATTT AACATTTGGG AAAACTGTA 
AATGGGCCAAAGTTTCTCCCTTTATATGATTTTCCAGATTTTTACCACTTTCTTAGTGCCACTTGATGCTAGGCATTGTCTATTGG 
AGACTCACTGGTACGTAACTGCAGGTTTTACCATGGAACTACATATACACATGTCTTGGAATTGAGGGTTAGGGTTTCCAGAAGGA 
CTTAGTTGTCCTGTGCTTTTGTCTGCCCCATGCCAAAGACCACTAAGAACAGTTTTGTAAGTGAAACTTGGGTCTACACGTTAAAA 
AAAAGAAAAACAAAAAACCACTTTGTTTCTATGGTTTAAAGCAACCCTGGCTTGGAAATTGATCATCCAGCTGCTGGGAATGATAT 
TACTGCTTTAACCACAGTTGAAGTATTCTATCTGTTATCCTAGTCAGTTTCTTGCTTTTTAAATTGCTTATCTTATAGCTC AGGT T 
ATGGAGTGTCTGCTTTCTAGAAAAAAAAAATGTATTTGTATACTTATATACAGAAGCTCTCTTCCCATTTCTTTGTCCTCCTTTTA 
AATGATGTAATCGACAGTTGGTTGACATTCAGAACCTTGTGAAGAGATGCTGTTTTCTGTTTCCCTGAAACTAACATGTGGGTTTT 
GTAGGGTGGGGACTGAGGGGTTGGAAGAGTCATTAGCAGGTGTCAAGGTCACAGAAATGAGATGGTGGTGGTTCTGACAAGATATT 
AAGCAGCT TGGGGAGGGTGTAACCGTG T CAG CTTTTCTCTTCACCACAGT AGGAAACC TTGGAAG AAAG CCTGATAGTGCCCACT A 
GGAGATGTGCTGGCAGATTTTATACTACTGATTGAGAGCCTCTTTTCTGGAGAGTTAGAGATCTGTAGGGGCTGAAAATTAGCCTG 
AAGAAATTTTCTTATTTCTGGACTTGCATAGGACTTTTAAACTGCACATCACCCCAGTGAAAAGTGAGGATGGATTGGTTTATGTA 
TCTTGAATGTTCAAGAGATAATAGTCCATAACCTTCTTTAGGGATTTCATTCCTGTAATTATTTCCCCTTATACTTCACAAGGTGA 
AATATCTGTCAGTTGGACAGATATTTGTCTCTTGGACAAGAGGAAACTTAACAAAAAGTGGTAACCAAAAAGGTGGAGGTCACAAA 
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ATAACAACATGAGACCTCAATATATATAAAGGATGAAGCCCCAATACCCCTTTTTTGCTTGAGTGTACTTTTTTTTTTTTTTTTGC 

cggggggctggggaggagggaagaagggacatgcaaatatgtttcaggtgttttatatgcgctcaaacgaacccagggaattcgag 
atccatctataagacaaaatattgtcagcaaccctggatttGctgcagtttgcgctaggaaaccatgacagttctgaattgtctgc 
ttccttaaactttttcaagaggtgagtttggttgtttgatatcctaaggttgtcatatgaacccttgataaaggaaattaggggtg 
5 tactcgactccattcttcggtctgcactcctgtgtagcgagtagcaagtatgctagaacacctgaaacacatttgcatgctccctc 

ctcccctcaaaaaaaaaaaaaaaaaaaaaaccgtattcaaacagaaaagagggattggggcttcctcctttatgtatcttcaggct 
tcatgctgttatttggtgacctcctttttgattagcacttgttaagtttcctcttatccaattacattagattgtaaaaatgttgc 
ggagagcacccatgccaccatatgtgtgggcttatctactcaaggaataccagatcaataagagagccaaatgggaaaattttgtg 
tgaattttcagatgtgtggtacagtgcgagatctgtgggactatgtgttccaaaactcacttagtttctctggtgtcttcagacca 
10 agaatagcctagggttatttgacagagtagggaagatctatagggtatggttaagtgcttgagcttagaggctgggtgaaaaagtt 

agttacctgggtttgaatcttcacctaatttccaacttttgttaatgtctttgggccttcatattctcatatataaaatggggata 
gtaaaaatacctatctcacgggttgttatgaggtttaaataagcctccctccctactctgcccctcctcatctctgcctgctcttt 
ctcactccccaggatctgggtcatacaccgaccatctcttaggaaggagtaaagtaggagataaaaactaatcttcatctgatgtt 
cttgtccaacgtatactggagtttccaggtgtacaaagctgattaaaatctgaagacctatattcttctttaaacgttgttaatta 
15 atcttcatatggcgttagccagctcacttatcttgaagcttaccttccgcatcttttaaatgggaatgatgcttttccactatcca 

ttgtatacaggttgttccctctgcttgggattgtctttcttctttactccaccccatctttatgtcaggaagctcctactcatccc 
tcaaaagcctgctctatgtgatctccttcccaaaaccttctgagacacttccagtgccatctctggccagcatctctgctgctggg 
gaacacaattccttgctcatttccttattatagcacatttcatagaaatcatttgttcacttctcctgttagattgtgagctcttt 
caagatagaattgattcttgttcatttttaaaaaatcatcccagtgtcagcacaatgcctagaacagaataggcctttagaatatg 
2 0 ccctacctcacaatgttatcctgtggataattactagatatgaaaggattttataaattatatacctaaaaaaactagaaggtgtt 

agtattaagagaaaactgtatgagtctgcatcaggaagttcatccctttcaaaatcacagtgcccactaagcttaggtttgaattg 
atgccaaagttgccttgttaggaaaaagattaaatttttcttaatgctctgattacttattattagggcatttgaatattgttact 
aattggtcctggagcttggaaaagaaaatctcatattcatactttacacattaagtgttttaatttgacatgacaggtttgaataa 
aaccgtctatttaattctgtgaagtataaatgaaaacattttattgactatccagtaaagttgagtggaagagattaaaaagggtg 
25 tattcatgctaagagttcatttttatcagatatttgaaatgagatgatgagttatttaggatggaggaagaatccatctttcagat 

ggatagaaactggggagaaaagggttctttgtaaaagttcacagagcagtctgctaatcatttgctctgtggaagacgggaggtaa 
acctcagtgagttcatagagttgtttttttaaaacttagaactctttgaatagatccttaagtgactaatatagccagaataaaac 

CATCATTTTATCCTTTAATCATAGCTGCTAATCCTATTTCCTTGTTAATGTGCTTTATGAAATTATTTGACAATAATATCAGATTA 
CATGTTTTTGCTACTAATAAAGTTCTATTCTCTTTTGAGAACTGCAAACAAAATGTTGTATAGTCATATATTCATGTAAGTTAAGC 
30 TTTTTATGTGTATTAAGACATTTTTATGGCATCTCTTTAGGTTTGTATGTAATTTTAGTTATCAAAAACCCCTATCTAAAGTGATA 

AACATTAAAAGTTTGTATCAGTACACATACAGAGAACCATAAATGACAAATTTGTTTTCCTGTCATTAATGACAATGACTTTGGGC 
AAATTCTTTAACCTTGCTGAGCCCGTATTTCCTTACTTGTAAAATTAGAGGTTTGGATATGGTCTTTAACATCCCTTCTACCATTT 
TGATTATTGCTTTTTAACTTGAACCATTTGCTTTAAGGCAGTACATCAGATGCTTTATTTTAGTGTTTAAATGTATTTAGTACACT 
TGTTTTGCATGATTCACTGTTTTAAAAATATTTAAGATTTATTAGATAAGAGCGTTTGAATTCTAAATTTTTTTTCTGTGACTGTT 
35 AATTAATTCAGCAGCACGTAATACATATCGAAGGGTCTGTTAAGAGACGCTAACCCACTGGACTGAAATGGGCCTAAGCTGTGAAT 

CGGATGAAAGATCCTATTTTATCCTAAAGTCTATACTAAGCAATAGCTGTTTTTAGACATCTGTATTCTTAGACAATTATAGAAAT 
TTAAAGCTGGAAGGTAGAGAACATGAAGGTAGAGAAAATAAAGGTTCTTACCCTTCATTTTACAAATGAAGAATCTAACAGAGACA 
GCAAGTGTCACACAGTTGATGGCCTGTTCGGCACTAGTCCACTATTATCAAAGTTCTTTCTAGAATGCTATATGAGATTAACTTAT 
TACTATGAATGTTGCAAATGTACTACATTTAATACACAGAGATTATACTACTTATCTGTTTATATATTGAGAGGTGGTAAGATTTT 
4 0 CACTG TGCCGTCT ACACACTCTTAACTGTT CCTT CTTAAGAACTTTGTG AAGTGGT TAGGATTAGTG ATGAAACTATGGTTATGAC 

CT AGG TGGAG ATTGAACCTGGATGTTTAGTTACTTGTGCCATGGTCTACCT CAG CT ATTTTCAGTTCTGACTGTCTGTCACCATCA 
CCTGTGAACTAAAAAAATTATGATGCCCAGACTGTACCCCAGACCTACTAAGTCAGAATTTCTGGTTTCAAAAGTTCCATAGGGGG 
TGATGTTGGGCAGCTAGGATAGTGAATTTCTGCTTTTGTCACAAATAGATTAGCCACATACCCTACCTAAATGATGGCAACCTGCT 
GTGCTATCATTTAAAAGGTATCAGTAGAAAGGTTGGTATAGTTACAGTGAGATTTTAGTTTGTTTGCATATATATTTGATGTATTA 
4 5 ATTCTATTTGATTAGATAATATGAACACTTGGTACAAAATTCAAGAGGTACAAAACAGTATATACATTGAAAAGTATTCCTTCCTT 

TCATTATCTTCTAGCCATTCCCTCCCAAGAAGCAAGCATTACCAATTTGTTATATCCTTTTTGTTGTGTGTTCTTCCAGAAATTAA 
GCATTTACAAACATAAATTTATGTGCACTAATATATTCCTTCCACCAACATACAAATTATAGCAAAATATATACATTTTTCTGTAT 
CTTGCTTTTTTACACTTAACAACATAGCTTGAAGATTTTTTCACATTCACATAAAGAGAGATCTGCCTTATTTTTTAAACAACTGC 
ATAATATTTCATCATTTGGCTGTACCACAGTTTATTTAGCCAGTCCCCTATTAGTTGACACTTAGGTTGTAAACAGTCATTGCTAT 
50 TACAGACATTACTACAATGAATAACCTTGTAAGCATGTCATTTTTAATATGAGTGTCTTTTTGTAGGATACATTTCTAGATAGATG 

TT AAATT GATG AATTGAAGGATATGTGCATTTTTATTTTGG AAAG ACAATGCT AAACTAT AGCAATTT AAG CTCTCAC CAGC AATG 
TATGACTGCCTATTTCTTTATACCCACGTAGGGTGTATTTTAAAACTTCTTAATCTTTACTGGTCTATGAAATAAAAAGGAACATT 

taatttgtagttttaatttgcacttttaaatgagagtgaggattgctctgtcaccagggcacgatcttggctcactgcaacctccg 

CCTCCCGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCATGTGCCACCACGCCCAGCTAATTTTTG 
55 TATTTTTGGTAGAGACGGGGTTTCACCATGTTGGCCAGGATGGTCTCGATCTCCTGATCTCGTGATCTGCCTGCTTCAGCCTCCCA 

AAGTGCTGGGATTACAGCCGTGAACCACTGCGCCTGGCCCTAATTTTTAAATTTTAAATTTTTCTAAGGCTTGAAATTAAGTTATA 
GGATCTCTTCATATTTTTAAGAGCCATTTTTTTTGATGTGCTATGTGAACTGGTCTATTTCTTTTGTCCTTTTTTTTCTGGTGAGT 
TACAGTCTTCTTGATTTGTGAGAAAATGCTTTATGCTGTAAGGAAGTTAGCTATTATTTTAAAACCTGTGCAAAGATTTAAAAAAT 
CTGTATACTTTGGCTGATGCCTGAATTTATTCTTAAGTTGATTGTGAGATCCAGTGAGGGCAGTCAGTTGTAAGTTTCATCTACTT 
60 ATATAACGTCTGATGGTTGAGAAATTGAGAAAGAACTGCTTGAGGAAAGGTAAGTGAAGACTTATAAACAAAAGTTAAAAGACAAT 

AGATTGGGAGAAAATATTTGCAGTGTATCCTTCAGACAAAGGAAATGTGTATAACACTGAATTCTTTGCCAGGCACTGTTTTAAAG 
CACTTTATGCGTATTAACTAATTTAATCCTTACAGTAACTCTAAAAATACCATTATTATCCCCATTTTACACATTATGAGGAAACA 
GATACACAATAGCTAAGCTAAGTAAATTGACCAAGGTTAGATGGCTGGTGAATGGTGGAGCTATCAATCAGACTGGGCAGATTGGC 
T CTAG AGTCC ATCCTGTTAACTCTTAAC CT ACTGTG CT ATTATGCCTCTCTATTTATT ATGTC C AGATT AT AT AAATAATTCAT AC 
6 5 AGACTTAAAAACAAGAGGCCATTAGAAAAATAAAGGATACGAATAGGCATCTCACAGGAAAGGAAATACAAATGTCCAGTAAACAT 

GAAAATATTGGTAAAGTAAAAATTAATCAGGGAAATAAAATTTTAAAACATCAATTTACAAAAAAAGGAAAGTTTATCTCAGTCTT 
TGGTGAGGGTTTAGGGAAATAAGTATTTTCCTCATTGTTGTTGTGAGTTTAAATTGATAAAGCAATGTTGGAGAGCATTTTGGCTA 
TATCTGTTAAGAATTTAAATGTCTATACACCATGCATTTTTACTTCTACCTATTTGCCCTGCATCAACAGTTGTACATTTAGAGAA 
GAGGCATATACAAAGATATTCAATGTTGCCTTGTTGGTAAAACAGAATAATTGGAGACGACTTAAATGTACATCGGTAGGAAAATG 
70 GATAATATGTTCATACACGTATTCTATAGCAACTAAAAAGAATGAGGTATATCTATGTTATGAAAGGAAAGAACTCCAGGATGTCT 

TGTTGGGTAAAAACAGCAAGTTGTAGAATAATATGTGTAGTATCCTGTGTATTGTTTTAAATCTCAAAACATTTTACTTTTCTGCA 
TGTAGATGGATAAATACATAAAAAGAGGTCTGAACAGTTGTACAGATAACAGTGATTGCCTCAATGGTGGATAAAGGGAGTTAGCC 
GGTGCTGGGAAAACTGGCTAGGCATGTGTAGAAAGCTGAAACTGGAACCCTTCCTTACACCTTGTACAAAAATTAATTCAAGATGG 
ATTAAAGACTTAAATGTTAGACCTAAAACCGTAAAAACCCTAGAAGAAAACCTAGGCAATACCATTCAGGACATAGGCATGGGCAA 
75 GGACTTCATGTCTAAAACACCAAAAGCAATGGCAACAAAAGCCAAAATTGACAAATGGGATCTCATTAAACTAAAGAGCTTCTGCA 
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cagcaaaaaaaactaccatcagagtgaacaggcaacctacagaatgggagaaaaattttgcaatctactcatctgacaaagggtta 
atatccagaatctacaaagaactcaaacaaatttacaagaaaaaaacaaccccatgaaaaagtgggtgaaggatatgaacagacac 
ttctcaaaagaagacatttatgcagccaacagacatatgaaataatggttatcatcactggccatcagagaaatgnnnnnnnnnnn 
NNNHNNNNNNNNNNNNNNNNNNNNNNNNNNiroJNNNNNNNNNNN^ NNNNNNNNNNNNIWNNNNN^ 

5 n^jnn^knnnNNN^TWNNNNNNNNNNI'INNNNNNNI^NNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNtmNNNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNNNNNNimNNNNN^ 

fjI^NNjjjjljNNNNNNNNNlINNNNNNNNNNNNNNNNNNNNNNlJNNNNNl'^ 

10 NNNN>n^Nhn^'JNNNNNNN>WNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNN^ 

NjnTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNJrbn^NNNNNNNNNNNNNm 

NjlNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNI'ntfNNNNNNNNNtfl^NNNNNNNN^^ 

NNNNNNNNNKNNNNNNNhrt^NNNNNNNNNNNNNNNNNtn^>n , n^NNNNN^ 

15 nnncctatagggagtatatttatatattatattatcaaaagtaactatttatataaatgaacttgatacagtattaatcttaagct 

gtgccagtctctgttgctctactttggaagactatcctatctgcaaaacaagagtaatcaaatgttaggttttgtaacattttgag 

TGCTATAGAAGAAATAAAGTCAACTTTTCTGTTAAGTTTTTTTGGTAACTTTTGATATAATTTCAAACTTACAAATTGTAAGAATA 
GGCTGAGGAGGGTGGArGGCTTGAGCTCAGGAGTTTGAGACCAGCCTGGGCCACATGGCAAAACTCCGTTTCTACAAACGAAAAAA 
AAAAAAAAATGCCAGGCATAGTGGTGTGTGTCTTCAGCCCTAGCTATTAATACTTGGAATGCTGAGGCCAGAGAATCACTTGAGCC 
20 CAGGAGGTTGAGGCTGCGGTGAGCTGAGGTCGCACCACTGCACTCCAGCCTGGGTGACAAAGTGAGACCCTGTCTCAAAAAAAAAA 

AAAAAGTAGAAATAATACAGCAAATTCTTATATACTTTGCCTGTTTGACTAATTGTTTATGTTAGAAAAACTTTTTAAAATTTTAA 
TACATTGTTTCAGAGAAATGTGGTAAAAAGGGTCTGAAAAT1TTGGATCCTTTAAAATATGACATTTGTGTGAGTGGTACAGAATT 
TTAGTTTTGAATTTTACAGTTTTATATAAAATATTCTTGGTAGATGGGGTGAACTAATGTTTATTGAGTATTTCCTGGTTTCCAGA 
TGTTGTGTTAGG AT ACTTTG CAAAATATTTC ATGTAAT CCAATTTCATG AAG AAGATTGTT ATTCCTATTTTAG AGAAGAAG C AAC 
25 AGACAGAGGTTATTTGCTCAGGATTGTAAGGGAGCAGAGCCAAGTTTTCAGAAAGTCTTTATGTTACCAAAGCCCACATCCCTTTC 

TCTACAAAGCTGCCTGTGAGATGATATATTGGAAGGAATTGATGAATACATTTATGTTGTCAAGAAGTTGATAATTACTCCTAAAT 
TGGCTATGGTCTAATGTAGTGGATATTCAATAAAATTATGATGTTTGAATGCCATAAGAATTTATCTTCTGGCCTGTTTTGGGGGT 
TCATGAATGTAATTATTTTAGCTGCCTAACTGCTTATGTGGGTTTGTATGTACTTTTGAGTGGTTCTTGGATATGTGTACACACAT 

30 GGAGGGGGGGCGAAGATCAATATGAATCCTATTTTGGCCCCCTGGATGCTGTCACCAGAAATAACAGCCATATCCCATATATAGCC 

TGTCCATGTAGCCCTGAGTTCTGCCAGCACCTGGCTTTTTGCCTTCCTTTTGTTTGTCATACCAGGCTCTCTrGGTCACCTTGGTA 
GCCTTGCTAAGCTTCTTGTAGCTATAGGTACCATTGGCTTAGCCCAGAAGAGATTCCTGCCATATGTACTTCAGAGTTTGGTTTGC 
CACTTGAGGAAGGGGTCTGTAGGGAGCTTGTAGATCAGCACACATTCAAAACTGAAACCGGAAGTGGGCAAGGCAAACCACAGGAA 
GATCCTGCCCGCAACTTGGTGACGTATCTATATAACCCATAGACACTTCCTGGCAATACCTTGTGAAACTTGCCTTTTCGTGTATA 
35 GTAGTTTCCTAACTTCTTGTTCTAGATTAAGCTTCAGTGAAAAGTGATTAATATGATAGCAGTGTAGATAACTGTATGATAGTTAT 

TGTGCACATGACTTCCATGCAGCAACTAGCCCCGATTATGTTCTGTAGACTTTATCACTGAGGAGTTGCAGTGGTATTTATGCGTT 
TACTTTGACTTTGTCTTGTCACTAGCCATTGTCTTACTTATGTGTAATTGTACTTATATATAGTTCAGGTTTTATACCCACAAAAA 
CCCTTGTGATATAATACCACTATACAGGATTGCCTTATTTATGTGGAATTGTACTTATATATAGTTCAGGTTTTATAGCCACACAC 
ACACACACGAAAAAACAGTTCTTTGCTTCACTGAGTCTCGGCTAGCCACCCAAACTGTGTCATATTCCTAGAGTCCTGTGCCCACT 
40 CAAGTGTTTGCTCACTGGTACTACCTCATTTTATCATAGTGCCTTGTTCTTAGGCAGAACCAGATTTCTGGTAGGAGTTATTTAAT 

GTGTTGATTTTTTTTTTGAGACGGAGTCTCCCTCTGTCACCAGGCTGGAGTGCAGTGGTGCGATCTCAGCTCACTGCAACCTCCAC 
CTCCCAGGTTCGACAATTCTCCTGCCTCAGCCTCCCGATTAGCTGGGACTGCAGGTGCACGCCACCACATCCAGCTAATTTTTGTG 
TTTTTAGTAGAGGCGGCATTTCGCCATGTTAGCCAGGATGGTCTCGATCTCCTGACCCGCCCACCTCGGCCTCCCAAAGTGCTGGG 
ATTACAGGCATGAGCCACCGTGCCTGGCCAATGTGTTGTTTTTTTAAAGATTACCAATCGAGTGGGATTATAGACTCTTGGATTAT 
45 TTTACAGATACAAGTCATTTGCCAGGAGTGAGGAAAATTGCTTGACAACTGAGTTATCTCACCATGTTAATTTATGCATTGGAAAA 

CTCTGCTTAGTGGTAGATATTCCAGCAGTCACCATATGCCTATTGGTACTATTTCTCATTCTCTGTCTGATTAATGTCACAAATGT 
GTAACTTTCCAGTGGTGTTTTCAAGATGACAGTTAAGGAGCCACTAAGGAAGGAAATAACAGCTACATAACTTTTTTCTTTTCAGT 
AGTTCTTGACAGTCCCCCCTCCTTTTTTTGTTTTTGTTTCTTCATACCCTGCAGCAATCTGATGTACTCTGAAGGGGGTAAATTTG 
AGACTCTTTGGAAGGTCATGTGTGATAAAGACAGTTCTTCTCTTCCTTTCTCCATTCAGAACTGTTAAAGATAAATCAATGGGAGT 

50 gtttttttcttgtgtaagatttattatatacaaaatattttttaagtgtgtgaaaactgattaaatgataaaggctaaggtagcat 

GTTTAAAGCATGGTTTTCTGCTACTTTTCTACTAATCACTTAACCTCTCTGAGCCTCAGCTTCCTTGTCTACAAATTAGGAATAGT 
AGTTTTACTAATCATATAGCATAGTTGTGAAAAGGTTAAATGACTCGGTATACTGCCTGGCATTTTGTGCTCAGTTAAGTGTTGGT 
TCTAACATGAGCAGTAGTGATACTCATAAAGTATCTTTTCATAGTTTTCTTAATGGATAACTTATTTGATAGAAATGTACTGGAGT 
ATTCATACTTACATGTATATCCAGTTCTTGTAGTGTTCATCAGGTTAAACTGGCAATAAGTGTTAATATCTGAAAGCATTAGAAAT 
55 CAGTGTTACTCTGTGCTTTTTAAATTTCAAGTGTTGTCTCTCAGATTTTATTTTTTTATTTTTTATTTTTTTTGTCTCTCAGATTT 

TAGAGCTATAGAGAACCTAGAAGATTAACTGGCTAAGGAGTTGCAAACTCAAATATACACAGACCAGGTATAATGCAGTAAAGCCC 

AG CAG AG ATTATT ATGATTTAG TAAGATACACCTGTCTGCAG TTTC CACTCAAAAT CATTTTG CCAGATTTTGATTATTAAAG AG A 

AACCAGAAATACAAATTTATTTATTGTTAGCTCTCAGTTTCTAGATGGTCACAAATTATTTTTTAAATTTGGTGCAGGCCAAACAA 
ATCTCTGGCTAGCCAACCTCAGATTTGTATCCTCATTTTAGAGATGTGGAGCTTGAGGTATAAAGGTTGGACGTGTTTCCATGTAT 
60 TTCCTATAATAGAAATCCATTGATTCTGTAACAAAGGACTCATTTTAAACAATGACCTCCTCTGTTATACCCAGTTGTTATATTAC 

AGGTTATTTTTGGTCAGGAGCTAATGGCTTGGATGAAGGGAATTGTATATAGATGCTAATTTTTAAGAATGTCTAGCCAAGAAAGG 
GCACTAATAGTTACTATCCATTGAATATTTACTCTGTCTTAGGCATTGTGCCAAGCGCTTTACCTTAGTTAATGCTCACAACAATC 
TTGAAGCATTAT AGTTACCTCTTTTTACAT AAGAGGTTG AG AGTAAGG AC AT ACAG AT AGTT AAATG CAAAGTTC ATGTTGAAACG 
CAGATGTCTGCCTCTGTAATGCATTCATTTAACTTGCTATACTATACTAGTACTGTATATGTTTTTATAATTATGCATACCTTTTA 
65 TCATATTGCAAAAATTGAAATTAAACTTTAGAAGAAAATTTCAAAGACCTTATGATATATTACCATTATATAGGGTTGTCTTATTT 

ATATGGAATTAGATTGGCACAACAGCATTTTAATTTTACTCTAAACTAGTCAATACCAGAGACTATATCATATTTTTAAATGTGCA 
TTAGATTCATTCTTTCTCACTCTTTTTTTTTTGTTGTTGTTGTGAATGTAAATGACAAAATGTGCATATTTTATATCTTTTCATCT 
C CTG AAGTT CTACTGTTCTGTTT AGGTTGATATTTCT ATT ACTGGTTG AGCATT CCAAATTTCAAAGT CC AAAATTCCAAATG CTC 
CAGGATGCAAAACTGAGCACCAACATGATTCTCAAAGGAAATACTCATTGGAGCATTTCAGATTTTCAGATTTGGGATGCACAACT 
7 0 GGTAAGTATATATAATGCAACATTTCAAAATGTAAAAACATTTGAAATCTGAAATACTTCTGGTCCTAAGCATTTCAGATAAGGGA 

TATTCGATCTGTATTAGAACATTATGTCCTGAGTCATTCAAGCCAGTTAATGCCAAATTCTGTGGATTCTGTCTCCATAGTAGCTC 
TTCTATTTTTTCTTTCCTCCTATCTCCCTTTGTTACCTTAATGTAGGCTCTTCAGACTATCAGAGTACTTTTCCTGAAGTATGAAC 
CACAC AG AAACTTTT AG CGAC CCTTG TTGCCTACTG AATAAAGTT AAACCTTAG CTTGGCATTTTAGGTTCTCTGTTTGAT ACTAG 
CTGTCCTTTATAATCTTTTCCCTCTCATTCCCCCTTCATCTCTCTTTATGCTTTAGTCAGTTTATACTATTCACTGCCTCCTCGAT 
75 GGTGCTCTTCTTGTTGCCACCCTCCAGAACTTGTTCATGTTATGCCTTCCTCCTGGAACGTTATCCTCCGATCCCCAATTTCTGTA 
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ttttgaaaatatatatcattcagaagagttattgtgaagattaagtaaaataatatatatgaagtcaatgaaaaatctgtgtaata 

CATGTATTAATTTATTCAGTAAGTGGTAGCTATTATTATGATTTGGCTTTCTGTCACCCCAAATAATCCTTAACTTTGGATCATCT 

tgtccaggaccctggctctttgcagtttttctaggggattaatcccactgggacccatgttggcgcctacccttgtacttcaggta 
acctttgaagcagacctggacctactacatctctttcagatgggaatagtttctcagcacagctgtattcagaaagaccttaagag 
5 ttgaatagaaagactctaggctttggagtttgatttatgccagataaccttaccagctatgtaactgaatttttttttcttaattt 

atgaaagggaatagtaatgcttatctcacagggttgtcgtaccgatcaaatgaaacatttgagaaaatatttaacactgtcttgga 
gcatctaactacttaataaatctttatcttcttttctgtcttatccctgtagtgtcctcccctaggacatgaagaaacatacatgc 
aaaccttcaggtataaatgcatgcacataatcctcaaacatccacataggcacataggtacatactcacatatgtacatactcaca 
TACATGAACAGAAGCATATACATCAGAATCTCTACCTTTGATAGTAGCCTGATATTGGAATTTTTGTCCTAGATAAAATTTATATG 
10 GTAGGATTTGAATTTACTGTCTGATGACTGTTACATGGAATCATTGATCTTGTACATAGAGAGTTGGCTGTTTTTCCATTTCTGTT 

AATCTTAACAGTTTTGATTTGATGGTGTTTATCTTTCGCGCTTTAAACTATTTACTTTTTAACAATATCTAAAAGCTGCTGTTTTC 
TATAGTT ACATGT CT CT C CT CTTTTTT CAGGT ATTTATGCAG AAGTTACTTTCTCAATG AAG CCTTC CTTGAGCTAC CTCATTTCT 
TGTGGTGCCCATACTTATTAGTATTAGGCCATACATTTTTACTTATTTATCTTATTTGTTGTCGATCTCTCCATGTGTGTTAGCCT 
AATAAGGACACAGACTTTTTGTCTGTTTTGCTCACTGTCATATCCTAGCAGCTTAGTAGGTACTCAGTAAATATTTGAATGTGTGA 
1 5 ACTTCAGCACTGGTTTATTTTCAAAACGTCTCTGTATTAATACAATAAAGATTCTTTAAGTGCTTTTGGTAACTGTATACAGGAGA 

CTTTTTAAAAAATCTTTGGAGTAGTTGACATAAATCAACTTAAATGAAATGGAAAAAAGAAGTTTACATACAATTTTATGGTTTGT 
GATGTGGTATTGGAACCTCTTTTTTGCCCATGCCAAAGTTATATACACACGCATTGATACTTATTCAGCAGCTGTTTCATTATATA 
TTTTATGCTAAGGATGGTGCTAAGAATTGGTCCCCTTCCTCAAGAAGTTTATAGTTCAGTGAAGAGACAACCAAACTGCTTTTGCT 
TGGTTGTG T CTCATCTT TAC CACC TCAAAACATT AG AGAGCCCTGAGG CTCAGTCTT CAAATTTCTTTTCTATATTTGCTC CCATT 
20 GTGATTTTGTATTGTCTCTTGGTTTTGTAAATTTTATGTACTTACTGATGATTCTCAAATTTTTTCTCTATCTAGGACCCTTTGTC 

CTTGGACAGATTGTCTGCACTTGGATGTATAAGGCATCTCAGATTTAATATTCAATACAGTCTCTTGAATTTGGTCCCCAACAAGA 
GGCTGTGTCTCTAGAAATAGCATCTCTATTCATCCAGCTGCTCAGACTAAGACTCTTAGAAGTCATTCTTGACTACTCTATTTCTC 
ACACCCTGCAGTAAATCCTGTTGGCTCCATCTTCAAAATACATGCCCAAATGACCCATTCTCTCCAGACCCGTGTCTGCTCTGCCC 
CTCCCCTGACCTGCAAGTTTTCGCTCATTGAGATTACTACAGTAGCCTCCTATCTAGTCACCTGCTTCTACCTTTCCCCTCTGCAC 
25 TGATTTTAAAACAAAAAATCTTGCCATTTTTATGCTGAAAATCCTTCAAAACCTTACCATCTGACACACAAAAAAAGCCTAAGACT 

TTCCCGTGCCTGTAAGACCTTATTTAACCTGTCTCCTCCCATACCCTTACTCCATCTCTTACTATCTCCTCCCTCTCCCCACTTTG 
CTTATTGCTTTGTAGCCATACTGCCCTCCTTGCCACTCCTCCAGTGTGCCAAACTATCCTGTCTCAGGGCCTTTGCACATTTrATT 
CTTTCTGCCTGTCCGTCTCCTTCCCCAGATATCTGTATGGCTTATACCCTCAATGACTTCCTTCAGGTATCTGCTTAAATATTTTA 
ATTGAAAGGCCTTCCCTGCTTCCCTATATAAAATAACATTGACCTCCTCCCTGTCTCTACCCTCTGGGCCTGCCATTCCCTAACTC 
3 0 TCTTAACCTGCTTTGTTTTCTTGAATAGCAATAAATATTTATTTCTTCCATGACAATAAATACTATATGCTTATTTAAGAGTTTGT 

GGTATTTGTCGTCCCTGTATATATTGTACAACAGTTTCGTATGGGCAGAGACCTGTTTTTATTCACTGTTATATCCCCAGCACTTA 
G AACAGTG C CTCGTGTGTTTAGG CACTTAGT AAATATTTGT TG AGTGAAATG CAACAAGT ACAAAACAATATGATCACTGTAG TAG 
AGATGCAAGGTACAGTAGAAACACATGGGAAAGAGTGACATGACTACATAGGAATTGAGGAAGACTTTGCAAAGATGCCCTTAAGC 
AGAGCTCTTTGGAGAGAAAAACAGGTAGGGCATTTCATACAAAGAAAATAGCATTGCAGATACACAGAGGAATGAGAGAACAGTGT 
3 5 GTTCAAGGAACTAAAATATAGTACTGCTACAGCATAATTTGTGGGGGTAAAGATGAACTAGATGAGGTTGAACATGTAGTAGATAG 

CACCTGATCATGGAGGGATGGAGGGTTTTTGTGCCAGACTAAGGAATTTTAGATTTTGTCCTGTCAAGTGGGCAGTGGTAGATAGT 

gtgagccattgaagacttctaagcaagggatgttttatttatatttatttatacgtgtctctgtgtttgtgtgtgtgtgtgtgtgt 

acgtattaaaaaggtaactagcaacattgtgaaggttgagtatcaaagctaaacacagcattttatttaagatatgtatgatttag 

gaagatatgatgtagaaaaacaattactatcacatgtgggcgagaggatatttcattttatatttggacaaaatcatggatgtata 

40 GTGGGAAGATGTTCTTGGCATACTTGCAGTACATTTGTGAAAGAGAAGAAATGCACAATGGAGGATTATTCTGTTTGTCTTTGAAA 

ATCCACCCTTTAAGAAAGAAGACTTTAAAAAATTAGTTAACAGTTATGTTGTAAGTCGTAATGTACACTAGAAAAGTGCTTAAGGA 
GTACCAGTTATGAATCAACAAGAAAAGATGTTACAGAATAAAATAAATTGTGCTTGAATGTCAACCTCCTTTCTTCGTAGAGGAAC 

agttggttgtcattgatatacctcctgatcttgatttattgttgaaggaaatagtgacagttgtacacacaatcaaatctatactg 

TTTGCTGTGGGAACAATGTATCTGCCTTTGTAGGACAAATGTCTGCnTTGCATATTGCAGGACTCCGCATGCACAGAATTTTTGA 
45 AATGAGGGATGAACTATAAAAACATTTCTTCCTTTCATTCAAATGCAAGTAAAAACCATTTTTATTATTTCAGCTGGCTTGCTTGT 

gtcatatcttagcaatatattgaatttcttgaatactttattcttattaatttagggtcaaactatgatttgtgaatttaaggata 
aaatagaggcacccaaaatggtgcacacgatttgaatgttaagaatttggatttggcactcccagccaggcatggtagctcacgcc 
tataatcccagcactttgggaggccaaggcaggcagatctcttgaacccaggagttcaagaccagcctgggcaacatggcaaaacc 
ctgcctctccataaaatacaaagcaaattagtcaggcatggtggtatgtgtctgtagtcccagctactcgggaggctgaggtgaca 
50 gaatcacgtgagtccaggaaggcgaggctgcagtgagccatgattgtgccactgcactccagcgtgggcgacagagcgagaccctg 

tctcaaaaaaaaaaaaaaaaagaaaaagaaaaaagaatttggcattccaaattcatgaaaatatgaatactgtattattgaatata 
tttttaaaattttatccaaatgctacagaagatgaagaaatattttgtgaaggtagatacaactatatatggagttaagatccatt 
tcccaagttaaaggattccctttttaagtgtgctgctattcaactcactatctgatggaacaatgaaaataattttcagtgaaaaa 
ttgcttggtaatttctgtgtccatgtttgatccagatagccacgtgtagccggtggatttacccaaccatgatgaccagtaactca 
55 aagtgggattttctaatttgttggaaacaaaggttagaaaagaattgagattaggtgacagcatcaactctagttagtttaagcag 

aaagagctttaataaaaaaattttaagtggcttacaaaattgttgacaaggctgaagaaacagactctagatctagaaaaagccat 

GTTGCATCT AGG C C ACCAAGAGAGTTATTG CCTCTTTT AGG ATC AG AAAG ACTTTTGCAG AATTGTGAAACTGT AACTTTT AGATG 
CCTGTCTTAGAACCTTACCACCTCTGCCATGATCAGGAGTCTACTACTGTTAGGAAATAGCCATTAGCAAGCAGCCACCTTCCTCA 
GTAAGCCGTTGTTGTTGCTGGCCCTAGAGCCAAGCCCTGCCTACCACAACCTGTACTGCAGAATGGATGCCTTGTGCCTTTCTTAA 
60 TATTCATGAAATCTGTGACTGAATACTAGGACTTCAACAAATACTGCTGTGAACATGAACATCTCCATGACAATGTTTGCTAGTAA 

AACAACCCAAACTCAACCTCCCTTCTCTTCTGTCCTTGAAATTTCTAGTGAGTGCATCTGGTTGGTGGAACTTAAATCACATTTAC 
AACTGTAGCCACAAGAGAGGCTGGGAAATGTATTTTTTAACTTTCTCTTCTCTGCAGCACAGGAAGACATACACTGAAGGAGGTTG 
AAATGGATGTGAACAGTAATCTACCATATTTACTGCAGGTTTAGAACCTGGTTCTCCTTAAGGCTGGCTGTCATTAAACGGGCTAT 
AGATAAGTTGAGAAAGTTTATAAATAATACCGTCAAACAATGTTGAGAAACTCATTTGTTTCTTTGTATATTTTTATTGTTTTATA 
65 ATGACTACATTAAAAAAAAAACTAGAATTTGTCCTTCACCTCTATGATGAATTAAGTGGTCTGTGGATACCGAAAGTTTCCTCACG 

TTTAAGATGTGGTTAGTGGATAAAAAGACCAAAAGAGGGAGTATAAGAAAAACCCTCATACAAGGTTACCTGAGCTGAGGAAAGGT 
TAGTGTTGTCAAATAATGAAGAGTGGTCAAATAAGGTGGGACTGAAAAGCAGTGTTACGATTTGGGCACTTAATATTAGTGGTTTT 
TTGGGTTTTTTTTTTCTTTCTTTACTATTGAGACAGGGTCTTGCTCTTTTGTCCCAGGCTGGAGTGCAGTGGCAGCTCACTGCAAC 
TCCCATCCCCTGGGCTCAAGCCATCCTCACACCTCAGCCTCCCAAGTAGCTGGGACCACAGGCATGCACCACCACGCCTGGCTAAT 
70 TTTTTGTATTTTTAGTAGAGATGAGATCTCACCATGTTGCCAAGGCTGGTTTCAAAATCCTGTTCTCAAGCAGTTTGCCCACCTTG 

GCCTCCCAAAGTGTTGGGATTACAGGCATGACCACTGCGCCCAGCCTGTTAGTGTTCTTCAAGGTTCTAAACAAGAAGTAGAGAAG 
TAGGATAAGAGGGCAAGTTGCAGGTTTAGGCTGTGAGTTGAAGGGAGCACTTGAAAGGAGAGATTATAGAATAAGTTTTCAAGAAA 

AAATATCACACACAAGCAAGTACAGTCTTCCAAAGTTCTTCACTTTTGTCTTTTTGTGTAGCTTGATGTAAAGTGTGGCTCTTAAC 
75 ATATTCTCTTTATGCTTAGAGATATAATAGGCACAATATTACTTTTATTATATCTGTAACCATTACTTCCTTTTTGATTATGTTGT 
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65 



70 



75 



ttataaagtgccaattaatcactactatagtttggagttacagtatctgacttaacatatttgtacaattgattgttgagccgggc 

attgattagatgaattaactttcaacaaagtttatttgaacttcagtcattggtggatatttaagaagtacagattatgataactg 

cttttataggaaaggatgcttggtacattttttcatatgacatagatcttacatttttatttattctggataaatatctgataatg 

tcaggttcattggattcttcaaaataacctcattgtctctctcttaagagggagagggaagtagaatatgtgtaaatttatataat 

gttgttttctcaaaactgcacctatgtgaatgaaacagaaacatgttcagggacagttagtgtttcaaattctcccaattagatat 

ggagcatatttattatggagcatatttattaagtagaaaattattatggtctaattccaaattttttatattttaggtcctatatt 

gcgacctagttggactttcgtttaaaaaaaagtctaaattatgcagaagggagacgtcaaagaaaaaggagagactgaagaacaag 

aaggctgaaagtaatgaaaatagaattgctagacagtgtcctggagggacaagagggaatggggtagagagagcacaggtaaatgg 

atgagctttggatgagaagaggaataactagtctttggaggaagaggaaaatggatgaataccggttcagatatagattatttgtc 

ttagtgacctggtttatttgtaaggactaacccattttaggcagttaattaaattaatcatttaaaaggtgagattcctcaattct 

gacttgagatggacctaaatttgtttattctgtttaagtagtaactttatttttttagtgacagatttaagaagtatcttactggt 

actattccattggttttcttattttaattttataaataatgtgtttactgagtttttttataggtgcttcttaggtttctaataga 

CTTCTCTAAAATATATTGGTTTAAATGGCCTTTAAAGTTGATAAGCAGAAAGATACTTGAGTTTATCTAGTCCAAACCTTCATCAG 

GAAAGCTGTGATTGAGTGATTTGTCTGAAGTCATACAGCCACTTAGTAGCAGAGTAAGAGAGGAATATTGGTTTTATGGTTCTTGG 

GGTAATGCTGTTTCCCTTATGCCAACTGATTGCATAAGGGAACTAGTGTACTGATTTCAGCGCCCATACTTGTGTATGTCCTTTGA 

GCTAGAGTATCAAAGGACTTCAAAACTTCAAAACTAGACTTTTTAGGTTATTTAATATTCCTTGAACAAATGTTTCTCAGCTGTCT 

ACCGTATGACAGTCACTGTTTAAGATCTTGAAGATCAACAAGTTCTTGGGCCTCAAGAATGAGGGAACCAAAAAATAAACACTGAA 

TTAAAAATGAACAGAAATTTAGATAATCATCAGTGCTATCAAAGAAACAAAATGGAGAAATAGAATATGGTAGCAGAACTATGTGC 

TTTAGATAGAATAGTCAAGGAAGATTTCTCTGAGTTAGTGATATTTGAGCTGAGACTGAATGATAAGGCACTCGCCATTGAAGATA 

TCTAGGAGTGTAGCATTCCAGACAAAAGCCCTAAACTTGAACATGGTGTGGCACAGTTGATGAATGAAAAAAACTAAACACTGACC 

GGGGTTGGGGGAATGGAAGGAGAAGAGATCAGAGAGACCATTAAGTAGGGCTTTGTAGACTGTGGTATAGAAAGATAATTTTATTC 

TAAGTGAAATGGTGTGGTATTGGAGGAGGAGAGTGAGTGAGTAACCTAAAGAATATGTTTCAAATATCACACTGCTTGATGGAGAA 

TGGATTGTAGGAGGGCCAAAAGTGGAAGCAGGGGCACCAGTTAGGCAACTCTCATGTTTGTTCGAATAAAAGATTGTGGTGGCTTG 

GACTCGGTGATTCTGGTCAAGGCAAAGAGAACTGGTTGGATTTGGGATTTATTTTGGAGGTCTGCTGGATTTGCTAAGAGACTGGG 

TATGGGAGTTTGGGGAAATAGAGGATGGTGAGAGTAAGAGAGAAAAATGGTAGACTGGGGAAAGGGCACATCTTGGGGAAAGAAAT 

CAGATGGTTTTTCTGGGACTTGTTAAATTTGAAATGCCTACTGGATATCCAAGGAGACAGTTAAATAGTCACATCTAGTGTTTGTT 

GAGGAGAGGTTAGACCTGGTGTTGCAGATCTGGGAGGCGTTCGCATTAACACCATATACTGCAGAGTTGGCAAAGAGAAGGAAGAG 

AAGGTGGTTTGGAATTGAGGCATTGCATGTTTAGAGGTAGCCAGGGGGAGAAGTCAGCAGAGAGCCAGTGACGTAGGAGAAAAGTC 

AGAAATACTGTGTTGTGGAAGCCAAGAGAAGAGAGCATTTTAAAGAGGGATATTTATGTTCACTTGGGTTAAATCATGCTGCCAGG 

CCGGGTATGATGAAAACAGAGAAGTGACCGTTGATTTGGCAATGTGGAAGGCATTAGTGTCCTCAGCTAGAGCAGTTTTAGTGGCA 

TGGTGGGGTCAGAAGCTGATTGGAGAGGGTTGAAGAATGAATGGAAGGTAAGAAGAGACAACGACTAGAGATGATGCTTTTAAGAA 

gttttttttccttttctttttgtgtgtttttttaagttgagaaattcccatcatcgtttatatgctgatgggaatgatcgctagag 

AGGAAAATTAATGGTGATTTGGGAAAGAAAGATTAATTGTGGAGTAAAGTCCTTGAGGTAGCACTGGTGGAATGGGATAGAGAGCA 

CAAGTAGAGGGATTACCCTTTCATAGGAGTGGGGATGCAATTACGTAATATAAAAAAGGGACCTCAAGCCACTTTACACACAGCCC 

TATGTTCTTTCAGATTGAAGTCATCCTATATAAGGCTTAGTATGAAGCAGTTGATGATATTTAATAACAATTTTAAATTTTATGCC 
AACAGGTGAAG CAAAAAATTTATTG CCAT ATCTTGG ACCCCACAAAATG AG AG ATTGTTTCTGTACCATAAATTTGGACCAGG AAG 
AAGTTTATCGTACCCAAGTTGTGGAAAAATCTTTAAGGTTGGTAGAAAAAATTGGTAAATTATAATTTTTACTATATAGATTGGTA 
AATATTATGCATTTrCCAGATTATAATAATCAAGAAGACAAGACAGAAACAGTGCTTGCTTTCATGTGGL-ITTTCATTGCCTCAAA 
ATGTATCTTCCTCTTAATTGTTCCTAATTTTATCTTTGTTTTCTGGAGAAAAGTTTTTTCACATGACAGGCTAAATATTGCCTATT 
CGTTTGAACTTTCCTCAAAGTACATCTTTATTTTATTTATCTAAAGAATAAGTTACTTAAAGTTCATAGAAGTTGCTTAACTTAGT 
AGTGCATTATCAGGGAATGAATTCTCAGATAGATGTCTCATCTTTGAAAGTGTAATTGCCCTTTGAGAGTATCATATTAAATTCTA 
ATTCATAAAACTGGAATATACCACCTCTGCACCGTAGCAATGTGAACATAATTCTAGTGCAGAGTTGTGCTGAGAATCTTGTTCAG 
AGACAAAAGTCAAAATAAGGAGGCCGGGCGTGGTGGCTCACGCTTGTAATCCCAGCACTTTGGGAGGCAGACGCGGGCAGATCACT 
TG AGGTCAGAATTTCGAGACCAGCTTGGG CAACATGGTG AAACCCCGT CT CT ACGAAAAATACAAAAATTAGTTGGG CGTGGTGCT 
GGGTGTCTGTAATCTCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGGGTCGGAGGTTGCAGTGAGCCAAGATT 
ATGCCATTGGACTCTAGCCTGGGCAACAAGAGTGAAACTCCATCTCAGAAAAAAAAAAAACAACAAAAAAACAAAAAACAGGGTGT 
GGGGTATTATTGGAATGAGCATGTGGTGGATGAAATATTGAATGCCATGCCTTATCTGAATCATATTTTAGGTCAGTTGTATTTTA 
GGGATCTGTTTTTTTTTTTTATGCCTTTAAAAAAATATCTTTCTTTTACATTTGCCTTTGAAGTTTCCCTTTATGTCTTTATTTTC 
ATT TT TT ATAA TT TTAAA T A TC TATTGAA TTCTTCTX A G AAA AGGX A TX G X A T AAAA CTG AAAATACTTGAGTAGCCCAAAAACAT 
TTCAAGGAGTAAACTTGAAATCTTTAGTCTTAATTCTCATATTGTTCTTATTTGGCTTTAGAATGTACTTTAAACATAATATTTGA 
ATGTGGATGTGATATATAAAGGAAATTCTGCATTTATAATTGTTTAGAAAATAATGCAAAGAGATACATACCTACACATGTCTTGT 
CTTTCATATCATGTTTTCATATCATATTTGACTAATAGTTCTTTTTGCATTGATTTCTATGTTGAAATTAATTAGAAGGCTCTAGT 
TACTTTGTGAGACCAACTTTTAAAAGTTTAGTTTGGTTACATTTGAAGGGAAAAATATAGTGACAAAAGTTCACCAGGCATTTTAA 
CAACTAAAAAGCTGAACCAACTGTTTTCTAGACAAGATCAGATATGACTTCTGTAGGAGTATTTTACTTTATATTTCAGCTTCTCA 
TTTAGTTATGACATCATAAAGATACTGCATTTCATAGCGATATTTCTAGAGAATCTTTTTGTTCTTTAAACTTTCTCAGGAAAGAG 
GTACACTTGACAAAAGAAACTATCATTTCAGAGATTCGCGTCTTCATAGAAGAATCATAGAAGGATAAATATATCAAAATGGCATT 
CTTAAAATGAACTTATAAAAATAAGCTTTGCAACATGAGGATGGGCAAAGATTTCTTGCTTTGAATGCAAGAAGCACCACTAATTA 
TAAAAGATGAAAATTGGTAAATTAGATTTTATCAAACTTAGAGGCTCCTTTTCTTTAAAAGACACTGTCAAGAAAATTAAATGGCA 

agccacacctgggagaaagtattctgacaaaagacttgtatccagaatttatttaaaaacaaaaaccctgataactcaaaagaaga 
ccgatggccatttaaaatatggggagaatacttaaacagatacttcagaaaagatatggccaagagcacatgaaaaggtattggac 
ATTGTT AGTC ATCAGGAAAT CAATTTAAAACCATTTTTGTC ACT AT AG ATT CT AGAACATAAT CTG C AG TG ATAGAAAT CATAT CA 
CTGGTTGCCTGTAAGAATATGGTGGGAGTGATTGCAGAGTCACAAGGGAACTTTCTGGGGAGATAAAAATGTTTTGTATCTTGATT 
AT AAGGTAG AGATT ACAT AGGTGT ATACATTTATCATGTT ACATT CACT AG AATAG CT AAAGTT AAAGGCT GT CAGT ACCAAGAT G 
TGGAACAACTGGAGCATTGCTGTTAGGGGTGTAAAACAGTACAACCACTTTGAAAACAGTTTGACAGTTTCTTGTAAATTACACAT 
TC ACCTG C CTTTTAACT CAGCAGTTGC ATTCTCAG TAATC AAAAG CATGTGT CTAG AAAAAG CTTT ATATAAG AATGTTCATAGCA 

GCTTTACTTTTG AT AGC CCAAACTG GAAACAACTCAAATAACATCACT AGGCGAATGGATTTGGAATGCAATGG AAT ACTATG CAG 
CAATTAAAACAGTTGAACTACTATGTACACAACAACATCGAAAAAATCTCATAGACATTAAGCTGAATGAACAAAGCTGGACATGA 
gtacatactatatgattctatttatgtgagattttaggatagatgtatagtgatagaaaacacatcacaggttggggcaggtatga 
TGGGGTAACTGAAGGAGAGGCATAAGAGAACTTTCTGGGGAGATAGCAGTGTCCTTTATTTTGATTGGGGTGGAAGCTACACAGTT 
GTATAAATTTATCAGAAGTCATCAACCTCTATACTTTAAATTGGATTTTTATTGTTTGTAACTTATAGCTCAATAAAACTGATTTA 
AAAATACCTTGTTTTAATTTTTTAAAAATATTTTTTAAAGTTGATTTTAAAATTGCATATTTTAATTTTTTAAAAATAGCTTAATT 
T AAAAAAAAATTTTG AAGTAG C CTTTCACATAACATTGG CTG TTTT AGGTATT ATGT ATTGT AAAT AATACAG CTTTACACATTT C 
TAAGACAAGGATGGTATGAATGACACTATCCTCACCTCTCAAATGGTCCACCTTAGGTGAGCATGACCCCAGGCAGTTACTGTATC 

TTCTATCCACAGGACTGCTGAAAAG CTATTTGTTCAG AACTCATACTGG CAACTT AGATCCCTTCAGTGTTCAG CTTGGTTTGT AT 
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agaacttagttgaaatttagcattgagaattattttggggcttttcaaattcttttcaatggcattttagtccataatttcattaa 
ctttattgaaagtgatattatttggccaggaacattagctcactcctgtaatcccagtactttgggaggctgaggcgggtggatcg 
caaggtcaagagattgagaccatcctggccaacatggtgaaAccccatctctactaaaaatacaaaaattagctgggcgtggtggc 
atgtgcctgtagtcccagctactcgggaggctgaggcaggagaatcgcttgaacctgggagctggaggttgtggtgagctgagatc 
5 acgccactggactccagcctggcaacagagcaagactctgtctcaaaaaaaaaaaaaaaaaagtgatattatcattctcagcaaac 

tatcgcaaagacaaaaaaaccaaacaccacatgttctcactcataggtgggaactgaacaatgagaacacttggacacaggaaggg 
gagcatcacacactggggcctgttgtggggtggggggaggggggagggatagcattaggagatatacctaatgtaaatgatgagtt 
aatgggcgcagcacaccaacatggcacatgtatacatatgtaacaaagctgcacgttgtgcacatgtaccctagaacttaaagtat 
aataaaatatatatatattaaaaaaagaaagtgatattatttgagtatttatacaattattattgaaagtgatattaattattatt 
10 tattttatattatttgaagtaatgagctttccttttctttctagcccatttttcagtgaagaattttactttgagattccaagaac 

TTTC CAGTATTTGT CTTT CTATGTTTATG AT AAGAATGTTTTACAAAG AG ATCT CCGT AT AGGTATGTACT ATT C ATAATTATCTT 
TAATCACAATGTTAATGT TTATATTCATT CGTTCTCTTAGT ATAGTTT TGAAAATTGCAG AAT AAT ATATGCTC AACATCTCTGAT 
CT T TTTC TGTA G A C TA C A TGTTC A T T T G TG AAA T TT C A T TTTTAATT TGT ATG TTC AG C TTA T ATGA C ACT T TC TC AGG G AGG C CT 

ttgcagctcccctagtcactatgtcatatgtttttataattcctgatggttccctttccatggtactcattatgcttattcattag 

atcttgctctatctcccaggctggactgcagtggtgcgatcttggctcactgcaacctctacttcccaggttaagcgatttctcct 
gtctcagcctcctgagtagctgggattacaggcgtgtgccaccacgcctagccaatttttgtatttttagtagaaacagggtttca 
ccatgttggccaggctgatcttaaactcctgcaggaaatccacctgcctcggcctcccagagtgttaggattacaggcatgagcca 
ccacgcctggccgggcagggactctttcttacggagcaccttacacttagtaagtgttgggtaagtatttgtttagtggttcaaat 
20 aatgtttttatagaaagattgcagttttgatccttccaaagaacatctgttgttgaggtttttctaatagaagtaataattcactt 

taatctatttatacattttcttcctgtctgtattagtgactgtattagtccattctcacactgccataaagacatacctgagactg 
ggtaatttataaagaatataggtttattggctcacagtttttcaggctgtacaggcttctgcttctggaaggcctcaggaaaccta 
catgagtgaaaggcaaaggggaagcaagcacatcttcacatggctggcaggagagaggagagttgggatgtgctacacacttttac 
aataaccagatctcatgagaactcactgtcatgagagcagcaaggggatgtctgcccccatgattcagtcaccttatgccaggccc 

2 5 ctcctccaacagtgggattacagtttgccatgacattttcgtggggacacagagtcaaaccatatcggtgaccaataaatatattt 

ctctttttttttgagacggagtgtcactctgtcgcccaggctggagttcagtggcgcgatctcagctcactgcaagctccgcctcc 

tgggttcacgccattctcctgccacagcctcccgaatagctgggactacaggctcccaccaccacgcccgactaattttttttgta 

tttttagtagagacagggtttcaccatgttagccaggatggtctcgatctcctgacctcgtgatctgcccacctcggcctcccaaa 

gtgctgggattacaggcgtcagccactgctcccggccaataaatatatttcttaaataattgtcagactagagtgtgatctgtggg 

3 0 catgaactagaacagagctaactggccacatatgtgtcacattcctgatctttgcaccactatctttgtattttaatcataggcag 

aggtctaatttacatttattctctttctttttagtatcctaaatttcatctccctttccttttttatttgaaatatggtcaagtct 
cctacagcttaaaaaattaagcattatttggccaggtgcagtggctcatgcctgtaatcctagcactttgggaggccgaggtgggc 
agnnnnnnnnnnnnnnnnnnnnaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaattaagcgttgtctttgtcctcttaactaa6 
ttctgatgtttctctgtgtttgatattgaactccttaacaaatggtctgtgtcagtcctctgcttgctacttatttcttttaaaat 
35 ctctataatctggcttctatgtttttttgataaacctttcttgaaatttgccaacatcattttaatcaaataacctttaaaacaat 

atgtttttcttaattataaaactgttatatgttcttagtatttggtagtgattctctacagaaataactacagttaataatttggt 
gtatttcttccattctttatttcatacatttgtattactacattttattcagattttttccttttcaattaataccatagtgatcc 
tttccccatatcattaatatttgttaaaactatttgttacataatatcctttatagaaaagtgttttattttaaccacatccttgt 
tggtgaacatttacatttccaaattttgggcatcctcagtggtgttgctatgaacaaatgtcctttggcataaatttttgcatgtc 
40 tctttttccccaggataaattcctagaagtgaaaatactgagtcaaggggtatgaacatttttatgatttcctctgtaaatttctg 

tattgcccctctgccccacagagtatcatactaatatggacgacataaatgttgtactaatttacatttcctcaaagatgtcatgg 
gcataaccattttaccaccccctggccattcttgcatattatcattgaaaaaaatttgccaatatgataggtgaaaaataacacat 
tattattttaatgtgtgttttctgattttgaaggaatttgaggaatttttcatatgtttattggtatttacatttttcttctgtga 
attgattgctcattcctttgcctatttttcttttggttggagttctaacatttatccttaagccttcttatttttagatatgttaa 
45 cttttgtcagctatatacataccaaatactctgtctcacaaaaggcattttcttagtttttattgttatctgcctctgtgtcacat 

ttcactctcttgattgcttattcggtttgctgaaagtgaaagaaaagacattttcatggtggtgtatttttttagatgtgtttctc 
cctctgatgccttcttatatgcagactcttctgtttgtagcaaaccgttgattatagatcacccttgaagctgtatcctcaattca 
gtttaacatttaccaaacacttctccgtggcacacaaaggttgggacttttaagatgagtaagactcgttgctcatcagagaggca 
gacttctagtctaatactaatatattaatactaatatattagggtctgtgctggagatatgaacagaatacttagaatagtaggga 
50 gaacagctcattttatttggtaggggaataacagagactacataggtaggaaaaagaagaacaatttcttttctttttctttttct 

tccacctcctgggttcaagcgattctcctgccttagcctccaagtagctgggattacaggcatgcaacaccacacccagctaattt 
ttgtatttttagtagagacagggtttcaccatgtcagccaggctggtctcgaactcctgacctcgtgatctgcctgccttggcctc 
ccaaagtgctgggattacaggtatgagccaccacgccccaccaggaagaacagtttcaaggtgacagggattggcagaagcagagg 
55 gggaagaatgaatcatgtttgtggtgtacctgctggaggagggtgatagaagctgaggatataaattgggaccaaactgatgaacc 

ctagaaaccattcttaattccaaaagctaaggaacttggactttattctgtagacagtggttttgaaccttttgagaatgtatgta 
actatatataactggagtgtgtgtgtgtgtgtgtgttataatatacatgcatttgtactgctagaaacagaagaatctgcatattg 
tattatatgatatacagttatatatagttacatacacatatatatatatgcacacacatatatacacatacacttatatacacaga 
tatatatacacacacagttatatacacacgcagatattatatattctaatttaaatatgtaatctatatacatcgagtttgtagta 
60 ctgttgtaggccataagaagttgttgatttggaatagggagcggttagaggcaggaagaccaacaggtatgctgttttcaaatgaa 

atgagttagggcagttgcagtggaaatacagatgagggaatgtacttcaggggtttcaaatagggcatagggaccaagatgaacag 
gagatgtgaaaaggagaagagtttaaaatggtcttgtttgtatggctgtcattaaattagataaagaacacagcaagaacattcac 
ttttgagtgagaaggggagaggatgactttggtttcaaacaagttaaacttagtattaccggggtacatcttagtggacatgttgg 
ttgacagttggaaatatagatctgaagcttagagaaaagagctagagatgtagatttgagagttattagcattaagtgataggtga 
65 agcctgtgttggaatgaacgaaattacctgggagtggataaggagggtttcagggaagaagagacttgaagatagataaggcatat 

caggaagtagaaagaaagatgggagagattaatgtcagagaagataaggaaaccttttaatgtcagcaactagagaaaggtggagt 
cagataaggattgatagaggctattggtagttattaataacctttgagagaatgtataacttcggccatcataccttaagaaaaat 
gtttagtaattttcgtctctttacatgttataatcttaaggtaatatttcttgaaaaggcctttaaggccttttaaatagcagcat 
aaagttgaggtttatgatttccagaagttgcctttgttttttgtttattttgaaagtaaaaatcaactttaggtaaaataatttct 
70 agtaaaaatcagttgtttagggagtggtgtcagaaagctgtaactgttggtgtgataactttttcttaaatgtttattctttctaa 

gggataaaatttatacatttaacagaaaattctttttccttttgcatatagagttattattaaacacactacataccctttaaggt 
tggaagtggttgatggttttacttatacatttttaacatttttctagttcagtatcattttcttttgtcattaacacacaggtttt 
ttttttttttaattttgagctattggaagttgagttttcttaattataatttggagccactcaattgtagattaaacactgacaca 
gcattttctggaaatgaaatttgagctagaatttagagaatcatcttttaaacttaagatcttagattcagtacaagttgagcata 
7 5 gatagattttaggggttttttatttttaattacatgagtaatgtatggattttttttttgtcattcatttatttcacatttattct 
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cattgtaccaggcaaagagaggaaggagtcatgcaccaacacacacagattgtgctgtttttcagtctttctgatagaatcaggat 
ccagattctaactgtcttctaaatctggatcagtcagtagagatggaccactgtggtggagggcccggggctgctgagagaaaggc 
aggatacatctgtagaactgaccatggcaggttcatgttccagggctcccatctgggtacctgagcattttccatatagatcacag 
gtgttggggcccacatcggctcctgaaagtctccgggaatgccataggcgtggggctggtgctcgggaggtgcaaggtcagccaca 
5 tcagcacagggaggacctgagaagacgctgatcttccatctgtatcccagaatcctgtgcagggcctctccataaggacattgcaa 

ggggtggcaccttggcctctggttggcctcatgaatagtgaagtataagtcctgcaagcttatcagcatctggagacattcctgcc 
agctcttctttatacctctgtgcttgagatgcggggcaactgcttttgatactgtgtgatacttcttcaccccgtacacttcacgc 
tcaagaaattcccattcttgcaggaaactctggacttcctggctactccatggtttaattaactggactgagggcttttctggtcc 

CTGGACTGCTTTTTTTCTGCTTCATTTTCAGGATGTTTCTGGTAGTTTCAGTCTGAAGTATCACrrTCTCCATTTTTATTCCTGAG 
10 TTTTCTTCTGGGATGATTCTCACTGAGTCTGCAGGGCCTGTTCCTGGGTTGGCGGAACACTGGCACTTACTCTGCTCTAATGGAAC 

ctaggagagtcagaaggagcctgagtgtggaaatgtgtttgcttctctctgcttcttatgtatggatatttttatttttgtaaaaa 

aattttaaattatggcatagataatcccattttttttttttttgagacgaagacttgccctgttgtccaggctggagtgcgttggc 

ATGATCTCGGCTCACTGCAACCTCCGCCTCCTGGTTTTAAGCAATTCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAAATACCCA 
CCCCCACACCTGGCTAATTTTTATATTTTTAGTAGAGACGAGGTTTCGCCATTTGGCCAGGCTGGTCTCAAACTCTTATCCACCTG 
15 CCTTAGCCTCCCAAAGTGCTGGAATTGCAGGCGTGAGCCACCGTGCCCAGCCTAAATTACTTTTGACCACTGCCTCCTCCCAGTCC 

TCTTCCCAGAGGTAATAATTGTTATTAATTCGGGGCATAATTGTTTATATTAGGCATCTTTATATGCTAGGAACTGTTAGTACAAA 

atgagagaaaaagaaaaactttaagcatatatttttatttccaatgaggattctaataatattgaaattaaaacataaatgtttta 

CCTCCTATTATGTATTTTTTAGTTATTTTGTTATTCAAGAGCTCAAACAAGTAAACTATGACTATTTTTCTAGAGCTCAAACAAGT 
AAACTGACTATCTTAGTAGACTCTGGCAGTTCTCCCCGACCCCTCACTCCACCTTGGTTCAGAACCATATAGAAATGAAAGGATTT 
20 TACTAGAATGTCAGAGACCTGAATACCAGTCATGACTATGTCACTATCTATCTATGTGATCTTCATTGAGTCATTTTCTTAGGCCT 

GGTTCATCCATAAAATAAGATTGGGTTTAAAATTGCTAAGGTCTTTTCCAACACTTTGAATTGTAATTTCTGCTGACATTTAGCTT 
TTAAGCAAAATTTACTGTGTATAAATTGCTTATGGCTACACTTTGGTGTCTGTTTGCACAGGGACTATATCAGTTATCTACTGCTA 
TGTAAGTACTCCAATACTTACTGGCTTAATACAGCAACCGTACATTTACTCATGATCCTATTGTTTGTCAGTTTGAGCTGAACCTA 
GCTGAGTGGCTCGGCTGGTCTCGCCTGGGGCTGATGTGCAGTTATCTGGGAGATTGGGGCTGGCTGGTCTGATTCATATGTCTGAT 
25 GGTTGGTGCTGACTATTAGCTGGACCTTCCTCACCACATGGTCTCCTGATTGGTTCTAAGAAGGCAAGCCCTAATGCAAAGGTGTG 

TCACATTTGCTG ATGTC CCATTGGT AAAAG CAAGT C ACATAATCCAAG AGTCAGTG CT AT AGG AG ACCACACAATGGTGTAG AT AA 
CCAGGAGTTATGGAGGCCATTAATATACCAGTTTACCACAAAGACCAAAATATGTCTATCGAAACCTCGTACACTAAGGCTTCGAA 
GTGCTGCCATTGTCTCTAAATTGCTGCTGTTGACTGTTTGCCAGGATTTGTTCAGTCCTCTGGTCCTGTTTCATTTTTCTATAGAC 
AGTAATATTTGTCACTGTTTTTGTTTGTTTGTTTTTTTGAGATGGAGTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGTGGC 
30 ATGATTTCATCTTACTGCAACCTCTGCCTCCTGGGTTCAAGCAATTCTCTTGTCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGC 

ACACTGCCACGCTCGGCTAATTTTTTGTATTTTAGTAGAGATGGGGTTTCACCGTGTTGCCCAGGCTAGTCTCAAACTCCTGAGCT 
CAGGCAATCCACCCACCTCAGCCTCCCAAAGTGCTAGGATTACACGCGTGAGCCACCATGCCCGGCCTGTCACTGTTTTTATCTCC 
TCTTTTAGCCATTTCTGCTAGTGCTCAAGTAGGAACAGGACTATCAGGATTTTCCTAATTGGTGAATTGTATCAGGCTGAAATTTC 
TAAGAATATATTGTATCTAAAAATGGGTCCCAAGGGTAACACAGTATTTACTGATGGCAAGAAAATGCTGCTGAAAAATGGTATTA 
35 GAAAGCTAAAAATGCT T T T TTTT T ATTTAAAGATCAACAAAGGTGGTTTCTGTGCCCACAGTTCCTTCATTTCCTTTTGTGTTTCC 

TTTCTTTGTCTGATTTTAAGGAACTAATACAGCATCTGGTGTGTATATGTTTGGTTTTAAGCTCTTTCTGTCTGTGAGTTTGTCAG 
GACAGTGAGGAAATGAAGTACTAACTTTAAATGATTTGTTGGGACGTTTGTTTCTTGTTGACTTTTTTTTTTTAAGAGTTGGGGGT 
CTCACTGTGTTGCCCAGGCTGGACTTGAACTCCTGGGCTCAAGCAGTCCTCCTGTCTCAGCTTCCCAGGTACCTGGAACTACAGGC 
ATGCACCACTGCACCCAGATGTGTTTGATTTTTTTTGAAGTTGGTAACTTCATAGCTAGTGAAATAATGAATTAATTTTGTTTAAA 
40 ATAGTAATCAACAACTGGCCACAGTGGCTCATGTCTATAACCCCAGCACTTTGGGAGGCCAAGGCAGTTGGACTGCTTAAGCTCAA 

AAGTTCAAGACCAGCCTCGGCAACATGGTGAAAACCCATCTCTACAAAAACTATAAAAAGTAGCCAACTGGGACCAACTGTAAAAA 
TTACTTCTGGCTACTTGGGAGGCTGAAATGGGAGGATCACCTGAGCCCAGGAGATCGAGGCTGCAGTGAGCTGTAATCATGCCACT 
ACACTCCATCCTGGGCAGCAGAGCAAGACTCTGTCTCAAAAAAAAAATTAAAAAAAATACATAAATAAAAGAAAATAGTAAACACT 
AAACTAAAACAATCTTTGGGACTATTAGAGGCACAAAAAGGGTTTTTAAGATCATTAAGTTAAAAGTCATTCTAATGCAGAGGAGG 
45 CACATCAGATGTAGAGTTTGAGTAATTCACCCAAGATTACACAGCTAATAAGTAACAGAATTGACACTAGGTTATGGAATTAGTGT 

TTGTGTTGGAAGGAGCACAAACAGGCATGCCTTGGTTTCAAAATCTGGCTGCAGCACCTGTTAGCGGCAAGTTTAAAAATATTGTT 
CAGCTTTCCTCATCTGTAAGATGGTGATTATACCCTCTACCTCCAAGATTGTTAGGAAAATTAAACAAGAAAATATATAAGAATGT 
CTCCTACCTGGTAGAGACTCAGTAAATGCTGGCTTTTCTTTCAGTTCAGTGCTCTTTCCACTGTGTCGGGCTGCCTACCTTTTACT 
GTTAATGCCTGCCAGTTTAGTGATTAAACAACAAATCAGAATCGTGAGGCTTTTTTTTTTATTCTATTTGTGTTTCAGAAACTTGT 
50 TCCTTCTTTCCCCATCCTCTCTTCTCCCTCTCCCGTACTTCCTTCTCATTTATCCTTCCACCTTTTTTCCTCCTTCATTCTTTGTC • 

TGTCTTCTCCTCTCCCTCTTCCCTGTTTTATTCCCTTGGGCTGATGATGTATATTTCTTTTTATATGTTATATTGCCTAATAAAGT 
GCTGGACATGTTGTAGGTATCCTGCTACCTATTAACTTCAAATATTTTTCTTAATTTTCCTGTGCCATTCTTATATATCA’TTTTCT 
CTAACTTTGTGGAATCATGTACTCTTTCTTCTCTGTTTCTTCAGGCCAACTGGCCTCATGCAACTAGATCTTTACATATCAGAAAC 
TGACATCTTAAAAAGGAGCTTAAGAATAAGAGCTGGCAATAAAATTACAGATTATTCTCAGCTCACAAATGACTTGTTTATGCAGC 
55 TAGTCAGAGAAGGGTTTCCCTCTCATAGGACAAGAAACATTCAACTCTTCAGTGACAGTGAATGTCATGATACTCATGATGCAGAA 

TAGGAGGAAGAGGCTGCTTGCTTTAGAATATATTACCTGTGTGACTAAGAGAGGATTCTCTTTTGGGAAGGCACCTGTGACAGATG 
AGATGTATTTCCAGTGATCTGAGAGTAGTGAGTCATAAATAGGACAGGTAAATTTCTACTCTAGTTTTTAGCAGCATTGTTAGTTA 
AATAGAGTTTGGTTAGGGAAGCCTGGAAATCAAATCAGCATTTACAACACAATGCCATTGTGATTGTTGAATGAGGGAATGAATTT 
GTCAAACCAATAAACTCCTAAATAAACTTTGTAGGCAACCCTCTTTTAGAATTTGGGACTTGTTTTAGTGGTGTTTGTATGTATTA 
60 TATGTATGTACATATGTACATCTATATACATATTCATAAATTGTGTACAAAACTAAAAATTATGGAAATTGTAA AGTAG AAATTTC 

ACCAGAAGTCTACTGATTCGTTTCTGGATGGTAAGTAAACTCTCTTAAAATTTTGTGCCAGATATTATCTGTCCTTTTTCTGGGGA 
GAGGACATAAAAGATACACAGTTACAAAGATTCTTAAAGGGAGGGTAATGGTTCTCAAAAGGTAAGAGCTTCAGCTATAGGATGTA 
TAGATATATTTCTGTATGTACATATATATTTTTTGAGTATCAAACTGTTATGCATTGCCTTAACATTTTATTTATGTCTGGTGTGG 
AATCTGTGGTAATTAGGACTACTTGATAGAATTATGGTAATCATTTGTGGTGTGCAATATTGAATACTTTGTCATAATTTTATATC 
65 TTAAGCCATTCCTGGTAATATATGGATTTGCCAGGAATTTGATACAATTCATAGATAAAACATATCCAGAGATTTGGATGATTTGT 

CTCTTAACCTAAATTCTTCCTGCAGTTTAAGGAACATTTGAGTATTCCAGTTAGTACCTGAATTTTATATTTGGCTTTTAATCTGT 
GTATTTAATACTATAAGAATTTCTGTTTTCCCATCATTTTTATCTTAAATTTAACCAAAAAAGAACTAAAATACATTATTTCCCTA 
GTGTCATTTTCCATGTGATTTGAATGAACTATAAATGCTGTATATTCACATAAAGATTTTGATCTTCAATTACATTTTATCCAAAG 
TATTCAAAAGAAAGTTGGGAAGATACGTATTTGTTATCAGGACCAATTTATTTTAAAATTTTATATGTTTTAACTTCATGTATTCA 
70 TAGACATATAAAGATGAACTTTCAATAGGCCTCCTTCGATTGTATTTTTTTAATACAGTTACCACTCGTATTTTTTTAATACAGTT 

ACAAACTCTTTAATAAAATACAGCTGTGTACTTTACTATTTTCTTTAAAATTAGATGTATCGATTGTCTTTACAGTTTGAATTCCA 
AGACATGAATGAGAAGCTTATCAAAAACTGTAATGTGGTTACATTCTAAAAATAACAGTTTTATTGAGATGTAATTCACATACCAT 
TAATTCACCCTTTTAAGGTATACATTATATTTGCTTTTCAGTGGTTCAGAAAAAGAATCATTATATACGTTAGAGGGAGAGAAACA 
TTATAAAAGTTAACAGTAGGGGAATGTGAGTAGAAAATATGGAAATTTTTAGTGTACGGTTCTTGTAACTTTTCTCTGTTTGAAAT 
7 5 TATTTCAAAATACATCTTTTTTTCTTTTTTCCAGCACTAATGGCTTGGGTGAATTAAAATATTTTTTAAATTAAAAAAAGTGTATG 
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gtgtggtgggggccttaatatattcacagagttgtgtaactgtcaccactaattccagagtgaaattttaagcatagtttgtgttt 

GTTTTCCTGTT CCTT CCTTTT CACTTGAT AT ACAAAAG TTGACGTATCTTGACAG AAAAATTT CTTT ACAATTTT C TTAAAG TTTT 

CAAATGTTGAACTAAAAGACCAAGGTATATCATAAGTACAAGGAAATAAAGTAGAATTAGGGCGTATAAAATGAAAATTCTTACTT 
GACAAAAGAAAGTGAACTGCTTTTAACTTTATATATCCTTTGTTGAAACTTTTGTGTAGAATCCTGGAATAAATCATTAGTCTTAT 
5 GCAAAACTGTGTCTACTTCTTAAAACTTGAATTGAGGAAGGAAATGCTTTGTACCAAGATGGCAAATATTTTATTATAAGAACATT 

tctgtttcttcctctcatactactatgttcattgtactgtatcttcctctgagagggtttaaactctttagagaactgccttaatt 

TTTGTATGTATTGGAGCAACATAATCAGTGTTTGCAATGTTTTGATAAAAGTAAATTCTTAATAATAAAATTGTTATAATCTCCCA 
TAATTTTCAAGTCAGTTTTCACTGTTGTTAATGATGTATGATATTGTTTTTCCTTTTCTCTTAATTGGAATTTATAAACTCTTACT 
AAATGCAGATACATCTGCTCAAAACTTGTCATTTGTTCTTAGGGTCAAAAAATTGGGAAGATTAGTTTGCACTACCATTGTACCTT 
10 GCTTTTTATAATGAGTGTACTCTGGGTAAAAACATGAATCTGAATAAGTACTAAAAAAATGCAGTTGCCTGTAATACAACTGAGGT 

TTTATCTAATCCCCTGATTCAAAATGACCCAGACAAATGTCTGCCAAGGGGCAAGGAGAAATGAGACACTTTTTCATTCTTTAGAA 
TGTAGAAAAAATGCTTTATAAAAATGGATTTTTATGTCAATAGGTACAAATCATTTTAAAATATTTTCTATAAAGTATTATATAAA 
ACAGTGCTAATGAGTCTTAGGATTATACGAAGCATGTTTTCTTATATTGTTTTACTTATTTTCTGTAGGAAAAGTAGCCATCAAAA 
AAGAAGACTTGTGTAATCACAGTGGCAAAGAAACTTGGTTTTCATTACAGCCTGTTGACTCCAATTCAGAGGTTCAGGTAAATATT 

15 AAGG C TT AT GT AAT ACAAG AG ATTG T C AC AG G AAATG AG T AAAAAATG AAC T AAT T AAAC TGGTT CAT G T AAAT AG AG CAT ATT AT 

ACCTTATTTTAAATT CTAG CAT CAAAT ATTATAGACTTTTGGGTAATATAGGACAGGAAGGTAATGGCT TTGTCATATTGTTT CAA 
GAATAATGCTCATGTATATGCATATGTGTAGATTTGTGGAGATTAGGGCATTTCTTTCTTACCTTCTGTTTGAGTCACAATAGCAA 
ATTATTATTTGTCTTTGAGGGGAAAAGTTTTAAGGGAAAATATGTGTTTTATTAACTCTGACTTTGGGGGAGAATCCCTGGAAGTC 
TGATTTTGTCTGTCTTGATTCTCTGTTTACTCTCTAGTAAACTGGACTTGGGGAAATGTTATTCATTTAAACCCTGCCTGAGCCCA 

2 0 CTGTGCACAGCCTTCACTCCCACACCCACCCTTTCCTGTTGTTCACCTCGCTTTTTATTTGAAAGAGTATCATTACTCTTTAATCT 

TTTTCTTTTTTCCAAAATAAGAGACCTTTTTCAGATTCTGAGTAAAGATGTGTGTTTAGCCATGTAGCTGAAGTTTCTATTTGTTT 

ttagaaaatctgagttgctcttagaaattatttttctaactaaagggaatctttttgctgtagccttatttatttataaaatatgg 

TAAGGATTGTGAAACCATTTCCCGAGGGCATAATTGCAAGCAGGATTCTTCCTCTCTAAAAGAAGTTTTAATTTGCCACTGTGACT 

CAGAAGTTTAAGACAAGAAAAAAGTGCTACACCCACACCACAGATAATTTGCAAATAAGTGCCTGTGTCTCCATTTCCTCATAATC 

25 tctcaagcattctctttgattaattattaaattctcaaaaaattaagtacttatgcactaaccccccttcttaactgcaaaattta 

ACATACTTTTCCTGTTTAACCTACTTTGCCATGTTTTAATATTCTTGTCTTTCCTTATGACCATAGCTATTATTCAGATCCCAGTT 
GT AC AGTATTGTAAATG ATCCATGTGAG AAG CAATGTGAAGAAGTGGAAAGTGTTT AAATTAAAAGG CAGAAAAC TT AG GT CCTAG 
TTTTTATATGTAGTTACTTAAATGACATTGAATTTCATTTCTATAAAGTGGGAATAAAAGTTGCTGTGTTCGATTCATATGGTTGT 
GAGAATTAAGTGAAATATCTGTAAGAATAGTTTAAAAGCTGTTAATGCTATACAGATGTAAAATATTGTCTGTTTACCACCAGTCA 

3 0 GTCTGGTGGCTATTTCCCTAATATTCCTTTACCAAAAGGCAGATATGAAAGTTTTAAAGTACCAGTTTTTCTTTTAATAGTTTTAA 

G AAAA GGCATGATAGGAAAAGGCTTTGAAAATTTAAACTGAAATTTTATGAACCATTACATTTTATAAAACTCATAAATTTTGTGA 
ATTTTATGTAAATTTGCTAAACAATTTAAGAGTTCCAGCTCTCAAAAGGTAAAAATCTATATAGAATATAGAATTCTTGTAGATGG 
TACTAAAGATTAATACAGAGACACAAGACTTTATTTGATGGTGTGTGTGTGTATATATATGTGTGTGTATATATATATGCATATGT 
GTATATATGCATATGTGTGTATATATATGCATATATATGTATATATATACACACACATTACATACACATGGGTATGCATATTTATA 
35 GATATACATATATATGCATATATGCATGTATATATACACATTTGAGAGATATATATCTCATCTATGAAACATGAAAATTGGGGAAG 

CAACAGTTACCCAGATATAATATAGTCATTTAAAAATTTTGTACAAGTTATTTTCATGACTGTGAGTTATTAAACTTTACAACTCT 

tttgtcttaaatgatacttacttaataagatttgctcactatttaaaacagattttagaaggaaaagtactttgtggggtggaaga 
gacatataacacttttgggttaatatggtaccattgaaaatgttgttgtcccactgctgataagggaatactaaattatgagtcta 
gaaaagatagaaaatcatcccatggttcatacaaatcctactttgttaataaatttgttcacttccataaactttataaaatttta 
40 caaaaataccatgaaacataagagcaattaatagggaaataggtgaaagctatgaaacagattgcgttcaacaggaactcagtctg 

ataattactattagtaattataccagtgtatcctaagcacagtactaagtacttaatgtcatttaactttcaaagtagcattatga 
ggtaaatagcatcacctgcattttacaaataaggcaaatgaaattcagaggttaaatgtcttctccagagtcacagaactactaag 
tagtggagccttgattccaaaagagatctgtctgattctaaaactcctaaccacagtgcctttactacctttcaccattctgtact 
attagtcattaaaaaaaatagattaggagtatcacttaagtaacatctgagtgtaaggaagagaagcctgctcagatttgctcaaa 
45 gaaaatgggagaggccattggaaagctcctaaagagtttcttggaatgtcatcataggaactttacattgccagtgtgagctagaa 

agttgtcaggcatttgcagaggagatgcatcttaagtggaggctagattcttagaacaacagacattaaaatttgcctaagttcat 
ctgt aaaatg ag tatacaaaatg aaaagttaaaaatttttgcgtaagttacaattatttttgaaaagagtttagtttctt ataaaa 
tacactaaggtatttgggtggtttgtttgtttttggttgactaccgcataaaataattggcttgcattctgggccatggtaaatga 
aaactatatactgtatctttaaactgtagacctcccccctgccctgactcagtacagcaatagatactgcaagtggcacatggaaa 
50 ctgagacccactaatcatttcttatattcctatgttcactgtgcttattgagcataagttctcactgtttaaatattgtttttttt 

CTTTCCCTTTCATGAAGTGAATAATGTTTTCTCTCAGTCTTTCCCTCTCATTTTAATAACTATTTGCTTTGCAAAATATAAAGGAA 
AGAAAAAAACACCATTTTGAGATGCCATTGTATTCTTTTTGTATGTATGATGAGACATGTCTCTTCCTCTGCTTCTCTGTAAATCT 
ACTCCAGTCTCTTTTTGAGACCTAAAAGACGCCACACCAATTTTTGAGTCCATGTGACCATACAGCTTCCTCACCTCCAACATCTG 
ACTCAGTTTTCTGCCACAATCTAGAGAGAAAGTTTGGCTAAACTTGGGTCAGATGTCTACTTCAATCTAATTTGATATGGTTGGAG 
55 GAAAATTCACTGTAAGGCAGTCCACTTTAGGGCTTTGAGTAGGCATGTTCCCTAAGGAAGGGGTTTGAGTAGAGGAAATGAATGGC 

ATTGCTACCTCAGAGGGAGAGATGCTTGTTTCCTAGTTCTACCACTAATTAGCATTTGTGCCCCAAATAATCGCAAGCCTGTTACC 
TGAGGATCTTCATCTATGAAATGATAATGTCAGCGCAAAGGGTTCCCTTAGTTGTGAAGTTCTAGGGAAATAACATGCAGAAATGT 
AATTTAGCTTTCCAGTGGAAGGATCCCAGTAGTATTAAGATGGGCTTTATGCCAAAACAGTTGAAAAATTGTTTAGAACTATAACC 
TCTTACCTTGAATTGTCTCCCAGAGATAATTTTTTATTATTGCTGATACTGTTATACTTGTCAATAATGTTAATAGTTCTTTTCAG 
60 TTTCATCTTCAGTAGTTCAAAATATTGTTAGTAACATTTCATGAGTGTATTTTTCTACTTTTTTTTTGTATTTAGATTTTGGCTTG 

ATTCTACCTTTTGTAATTTTTCCTTCTGGGCTGAACCATTTTTTTCCTCAACCTATTCTAATCTGCTTTCAGACTCTGCAGTGGGT 
CAGAGAGAGAGCAGAAATGGTTCTTTTTACCAATGACATTGTGTCAATAAGTCTAGTGGACATTTTTCAGTCCTCATCTTACTTGA 
TCTTTGAGCAGCTTTTGATACTGGTGACCACTCCCTCCATTTTGAAGCATTCTTTTCCTTAGTTTCTGATCCTGTTTATGGTCCTA 
GTTATCATCTATTTCATTTGGTATTCTTTCTCAATATTCTTTGCCACATATGTGAAGTTAATATGGGTTGTGCTGGTGCCTTCTAT 
65 AAATCCTCTTTTGGCTTCAGTGAACTACAGCCGTGCTATTAGTTATTAGGTCCTGTAACTCACCAGGAACATTAGGTATTTATCCT 

TTCTTTATTTCTTAGGCACAGTGATAAAAAGCATACTTTACATATGGTTGATTAACCAGGCCGGGTATGGTGGCCCACTGTAGTCC 
C AG CACTTTGAAAGGTTG AGGC AG ACAGATTGCTTG AG CCCAG AAGTTTG AG ACC AG CTTGGGCAACATAGCAAGACCCCATCTTT 
ATAGGGGGGGGAAAAAGAGTGATTAAACCAAATCTCCCATATGGAGAATTTGCTGCTCTCATTAATTAAGGAGTTTGTCTCACACA 
ACTTGTCCAAGCAGTAAATCCAGATGTGCTATCAACCATGTCCTATATGATGCAATTACTTAGTTAATAGGTCTTTACCAACAAGC 

AAAGACATTTAAAAAGAAATGCAATGATTATAGCTAATAATAAATACATGAGGATTTTTAAAACATGCCCTATTCAAGACATAACA 
AATGTAAAAACATAATTCATTATTGCAGGTTGATTTTTTTTAACTTCATTTTAAATTTTTATGTGAATTAATAATGAGCCATTCTA 
GATCATATTAAATACTTCTTTAAGGAGAAAACAACACCTTCATAAAGAACTGCCATTAATATAAGAGATATTAAATAAAATTTGTA 
TTTTGCTTTTTCATCTGATGGGCGATTGTGTCCAAAATCATTTATAGAGGTAATTTCTACGTATTAAAACATCCATCAGAAACTCC 
75 GAAGTTGGGATATTTTTCACCTCATGTACAGGCATACCTTCTTTCATTGTACTTCACTGTGTCGTGCTTCACAGATACTGCATTTT 
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TTACAAATTGCAGGTTTGTGACAACCCTGTGTCAAGCAAATCTATCTGCCTCATTTTTCCGACATCATATGCTCACCTCATTTCTC 

tatgacagccttttttagcaataacatatttttaaattaaaatatgtatattgttatttaagacatattgcacacttaatagactg 
caatatagtataaatgtaacttatatacactagaaaaccaaaaaatttttgtgactttctgtttagatatttgctttattgaagtg 
gtctggacccttagacagtatttccaaggtatgcctgtaaaaacattttttaccagttgaaacatactgagttattttatatggaa 
5 atggttgttaaaatttagtgttttgtgataaaaacaaaataaagtttagacttgagaggattttaagtgcatgtattatgttttgc 

tcaaatacctctatattagtccatttttgtgttgctataaaggaacatctaaggctgagtaatttataaaggaaagaggtttattt 
tggcttacagttcttctgcaggctgtacaggaagtatggtgctggcatctgcttctggtgagtgcttcaggaagcttacaatcatg 
gtggaaggtaaacggggagcaggcatattacatgatgagagagggagcaagagacagaaggcagaagtcccagactcttaaacaac 
tagatctcacatgaactaactaagcaagacgcacttatcaccaagggggtggcactcagccattcatgagggatctacccccatga 
10 tctgacacctcccactaggccccacctccaacactggggatcacatttcatcatgagatttggagggacaaacattcaagccatat 

caacctctgttcatcttattttcccaaactgtatgcagaaatttacacagtatcttctatatggtaccaagaatgtatgtaataca 
caattgaaataatcacagatatttttgtgtgaaatttttgtaaaattaattgaaataaagttagcgtataaaatactaaatcttca 
aatagtacctgtattagcccattttcacgctgctgataaagacatatccaagactggaaagaaaaagaggtttaattggacttata 
gttccacatgactggggaggcgtcagaatcatggcaggaggtgaaaggcacttcttacatggcagtggcaaaagaaaatgagagag 
15 aagcaaaagcggaaacccctgataaacccatcagatcttgtgagacttattcactattacgagaatagcacaggaaagactggccc 

ccatgattcaatgacctccccccgggttcctcccacaacacatgggaattctgggagatacaattcaagttgacatttggtgggga 
cacagccaaaccatatcagtacgagagtagtgtaagttcctcagaatgccccttaatataagataatgtgatattataactgcatg 
tatcagcctaacatagtcagtgctatggaagtcatatagagcaataccttccaagaatttggtttattttttattaaagacgtata 
atacagtgcaaggtatctgatcttccaacattttctgacatacatgaaaagtatactgtcattgagcttcctttaggagattgaat 

2 0 aataagaatgcagttgtagaccaaatcacattacatgtttattatcaaacatagtaccttgttagattcttttttttttttttttt 

tgagatggagttctgctggagtgcaatggtgtgatctcagttcaccacaacctctgcctcctgggttcaagtgattctcctgcctc 

agcctcccgaatagctgggattacaggcatgcgctgccacacccggctaattttgtatttttagtagagacggggtttctccgtgt 

TGGTCAGGCTGGTCTCAAACrGCTGACCTCAGGTGATCTGCCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACT 
GCGCCCAGCCTCCTTGTTGGATTCTTAATGTTACTTCTTCGTAGGTTCTTTATTTTTCTTATTTGTCCCTAGGAGTTCTTGAATCT 
25 GTGGCTTGTCTTCTATCAGTTTTGGAAAATTCCAGGCAATTATCTTATCTCCTTTTTTTTTCTGCCCTGTTCTTTTTTTCTCTTCT 

CTGCTGTGACTCCAGTTACATGAATAATAGGCCATTTCACCATGTCTCATATGTCTCCTATGCTTTTTCCCTCTCTGTGCTTCATT 
GTGGATATTTTCTACTGACCTGTCTCCCATTTCACCAGTCCTCTTTTCAGCTGTGGCTACTCTGCTACTAAATACATTTTCATTTT 
GGTTTATTGCTTAGTTCTAACTTTTTTATTTCATTCATTTTATAGTTTCCAGGTATCTGCTGGATTTTTCATTTTGTTTTATGTCT 
TTTAAAAAATAGCTATTTTAGGCTGGATGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGGGAAAATTACTT 

3 o GAGGTCAGAAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCGTGTCTCTACTAAAAATACAAAAATTAGCCGGGCGTGGTGGCA 

CATGC CTGT AGT C CCAGCTACT CGGGAGG CTGAGG CAGG AG AAT CGCTTG AACCCGGG AGGCAGAGGTTG CAGTG AG CTGAG AT CA 

CGCCACTGCACTCTGGCCTGCGTGACAGAGCTAGACTCTGTCTCAAAGAAAAAAAAAGCAATTTTAAATTCTGTCAATTCCAATAT 
CTGCGTCTCTTGTAAGTCCACTGCTTTCCTCATTTTTTCTCTTGGTTTTTGATCTTCTGGCATATTCTGTAATTTTTAATGGAATG 
CTGGAGAATAAAATATAAAATATATTGGAGATAATTTGAGGGCCTGAATGGTATATTTCCTCTAGAGAAGAAGTATGATTCCCTGC 
35 CAGCAACTGCTGTTTCTATCTTGTTGGCCAGAACTACATCATATGGCTATCCCTGATCTCAAGGGAGGCTACAGAATGTCAGTTTG 

CTGGGCTCATAACTGCCCCATCAAAAAACAAAACACACACACACACACACACACACACACACAAACTTGTTTTGCTGCAATTCAAA 
TCTATTAAATGATTACAGATATAAGTAAAACTGAACTTTTGTGTGAAAAGAGACTAAAAAGTATTCTAAAATGTTCACTGATTTGA 
GTTTCTAAAACTGAAAAGCAGTTTTAAATAATTTAAAACTTTATTTTTCTTTACTAAGAACAACACAGTAGTAGTAAAAACTTTGA 
AAATTAAATTGGTAGTATAT ACTTTT AAAATCTG AAAATTAAATTGGT AGT ATGAACTTTTAAAATCT AG AGCAAAAAAG C AAAG A 

4 0 AAATCTTCTGAAATTTCACCAACCAAAGGTGTCTTCTATCAACATTTTGGTAGATGATCTTGTAATTTTATACATATATGTTTTTT 

ATTTTTATAAGTTAACATTATAGTATGTACCCTAXTTTGTGATTTATTT CTTTTGCTAAGGATAGTATGTATTTCCTTGTTAAAGT 
ATATAATGAGTTAG TGTTTT AC AGTTTAGAAATT AT AATTTC CTTAATTTAACT CAT AATGCCTTTT AATTT AGTG TTCCAC C CT A 
ACAGTATGTGTTTTGTGTCTGCCTGTTCTGTCCTCACACTTTTCTTGACCTGGTTAATATATAATTGTGTTATTGTTGATTAATAC 

CT AAGG AATGTTTTATTTACCAG T CAGTGGGAGT AATGAACATATT AGGTAGGCTCTGACT C AAT AAT AATGATTT CTGG CAGAAT 
4 5 CTCATTAAATATCCTTTTGACTTGCTATAATACTATGATTTTAGTTGTAAACAAAATGATTATCTTTTTCTACTCTATTGTCATAG 

TTTTTATTTCTTAGAACTGGAATAGATCCCAGACATTTCCTGAGAGACAGTTGTGTTAGCATACGATTTCTGTAATAAAATGTATA 
TATGTTAAAATTGTAAAACTGCAAATTTTTGTGCCGTTGGCTTGGCTCCCTTGCTAGCCAAGTAATACATACATGCTGTCACAACA 
G AAAAT ATG ATTTC AAAATTCTAGTTG AGTAATATTACAAATT ACAGAT CAT GG ACCTTCAAG AT CACCCTTG AAT AGT AGAG ATT 
GTAAATACTAAATGCAGGAATAATGAAAGACCTAGTTTACAAATTATATATGATTTTATGAATATTTGTGCCTAGATTTTTAGTGG 
50 AAGATTTGCTTAATTTAGTTCCAGCTCCACGTAACTGCTATTAATTTTTCTACCACAGATGTGTTTGCTCCTTTAGACCTTAGCTT 

TCTCAGGCAGACTTCTGTTTTAAGATCCATCAGTATTTTTTGCTCATCTCTTACTATTCATCTAACCCTGAGCTTTGTACCTGGTG 
GACCTCAGATTCATTCTTGTATAAGTCCCCTTAAAATAGTGAGGGTGTTTCAGGTTAGGTTTCTGTGAAAGAATTTTTGAAAAGGG 
TTGTTCTAAAGAGGAACAGTGACTAGATAATGAACTTTCCTACCTCTAATGAAATCACTCACGTCATCAGTCCCTAGACATCACTC 
CCCTGAAATCTCCACATGGCAATGTGAGAATTTGTCTTGTCAGCTGGAGGGAGGTAATCCAGTACTGTTTCTTAACCAGTTTAGAA 
55 TTGTTAGCGCAGAATTGCTCATCACCAGCGGCAGGTTAGAAATATCAAGCTCTAGATTATATTGTTCCTAAGCCTTTATTTCTTGA 

GAAGTTGATTGTTTGAATTCTTTTGAACTTACACTACTTAATTTTTAAAAATTCGTCTATTAATATCTCTTTAAGAAAGTACTCCT 
TTATTTTCAGTGTCCCATCTTTCCATCAAGACTCTTGGCCATATGTTATCTTTTGTTTATTGTCTTCCCAACTAGATTGTACGCTG 
CTTGTAAGCAGTGACTTACATCTTTAACATCTATGGATTCCTACCCACTCCCACAGTGCCTTCTGAAACATAGTAGACATTCCATA 
AATCTTTATTGTTTGATCAAAGTAAGTAGTGACAAATTG AGTTTTATTGG CTGT AACTTAGTTTTT AGTTGTTTT AGAATTGT ATG 

60 ATTTCTCTGTCTTTTAATGAGACrGCTTCTGTCCTTAATGCTGGTTTATCTTCTGGAAAAAGCATCCTACATTTTATAATTTGGTT 

TTATCTCAAAATTTCCTTAAATTTAGGTATTGTCTTTCCTTTTAGTCTGTGATAATTAGATATATAAATATTTATTGAATTGGACA 
TAAAATTCTTAAATTTGAATACCATGTTTGACATAAGTATTTGTTTCATATCTTTCAGAACTTTGATCTCTGGTTTTGGTTATTAT 
TCATTTAACAAGTACTTAGTGTAGGCAAAGCCATGTGCTAGTGGTCAGTGGATAAATACTGTGGTGATTTGAAAAGGCACATACCT 
TTAATATTTTGTCAGTAAAATAGACTACTCAGTTTGTAATCTTTTTGTCATTATAGGGTAAAGTTCACCTTGAATTAAAACTGAAT 

65 gaactgataacggagaatggaactgtatgccagcagcttgttgtacagtaagcattttttttaaccaaaatcaactagaaataatt 

ctccattttgtattctttcgattttaagccaactccttgttttaacttcagaaacttttttcaaaaatgaaattctgctatgtcat 
tccttttgtgaagttgattttcaatttaattttctcatagtctactcaggttatggtgagtcattaatttattcaactaatattta 
ttgaatatgggttaaatgatatatatgggcattaaggataagggtgtctaactctctggcagtggagaattggaaaggcttcccaa 
agaaggtcctctagaaattgtcataccacagagcagagctttagagactttggagctagaactaatgcccactcagagatgaccag 
70 tattgattcccacctactttgaattcctttttacctcttccaccctcaagtcattttttaccacccagactctaatctcctggctg 

ttctggaaatctgttgtagcccaatcccctactcttttcctcccctccaaacccttactctgtgatatcaatagactgccagataa 
ccttcacttcttctgggtgttttcctctatttttgcattagttgacatctgaatatcccacaaagtacagcagtttcacagccttc 
tcagttag aggctttgtttttctatcatgt ccacatattgtaagg tcagg gagt agagt agatattactctcctattgc tgctcca 
gactgtaacttattctcatcaattgtgaaccccagctcctttgaggtattctatctgtatataaatatgtctgtttgctactatat 
75 ataatatttatttcattaattttttctgacctctttgaaagaagattgcatatgtatgactcttaatatatcagtatgtatttcct 
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AAGAATAAGGAATATTATCTTAAATAACTCCAGTACAGTTACCAAATTCAGGAAGTTTAACATTGTTACAATACTTTTTAAAAATC 
TATAGTTATTTTCTAATATTTTAATCTGCAGTTATTATATTCCACTTTTGTTAACTGTCCCAATGATGTCTATTAAGGCGTTTTTT 
TCCTTCTAAGAAAGGATCTGCTCCAAGATTATGTTTTATGTtTAGTTGACATGTCTCTTTAATCTCCTTTAACATGGAATAGTTTT 
TTGCTTTTCTTTGATTGTATTAACATTTTTTAAGAATATAAACCAGTTTTTTTTTTTTTAATGTTTCTCAATTTGGATTTACCTAC 
5 TAAAAATAGTTCAAGATCTGTTTGCAGCTTTTTCTCCACAGACTGACTCTGTAGACCAACTGAGAGCATATGGTGAAAGTATCTGG 

A7TAGGTCTTCCACTCCTCCCTCCCCTGCTTCAGTTTAATTATAATAGTCATTTGAAATATAGTTAGTTTGGTTGGTTTGGTTTGT 
TTGCATTCAATTTAAGGGTTTTTTTGTGCCCCTTCCCCCCAATTTAAGTTTTTTCCCCCATCCTTCTAGGCTTAATTTTATTTTTG 
AATAGAATATTTG CATGATTT CAAAAATCAAAACT ATAACAAAAGGCGTT ACTCAGAGATGTGTGTAGTTCAG TTCCCTCTCCCCA 
CACCCAGCTCCAAGCAACCATGATCTGATTTCTGTCCCTACAGTTTTTGCCTTTTCCAAAGTGTTATTTGAACAAAAGTATATGAT 
10 ATGTCTTTTTTGTGTCTGCTGTCTTTCACTTAGCATAATGCTTTTGAGATTCATCCACACTGTACGTATATCATTTCCTTTTTGGT 

GTGTTATTTGTTTCTTGCCATAATTTGGTAGATACTGTTATCCTCATTTTGCAGATGACAAAACTGATGCCCATATTGGTTAAATA 
AGCCTAATTTCACACAGGAAGTGTTGGAGGCTGGCAGTTTGATTTTTTTCCCCCAACTTTAAAATTTTGAAATAATTACAGATTTA 
CAGAAAGTTGTAAGGATAGTACAGAGAGGTCCTGTGTACCCTTCATTCTTTTTCCCTCAGTGGGTACATCTTGCATGACTATAGCA 
CAATACCAAAACCAGGAAATTTACATTGGCATAATGTATGTATATAGTTATAGATCATTTTATCATGTGTGTTGATTTGTGTAACT 
15 ACCACCACCAAGATACGAAACTCTTCTGTCACCATAAAGATATCTCTCATCCCATAGCrTTATAGTCATAACCACTCCTCTCTTCT 

AACCCTTGGCAACCTCTAATCTGTCTTTATATCTATAATTTTGTCATTTCAAGAATGTTATGTGAATGGAATCTTATAATATGTGA 
CCTTTTGAGATTGGCTTTTTTTACTCAGATCTATCTGAATGACTGTGTGTAGTTTTTTGTAGACAGAATATAGTTGGGTCACrTTT 
TTAAAAAAATCATTTTTGCCAATCTCTGTCTTTTTTTGGTGAGTTTTTTCCATTTATTTTTAATGTAATTATTGAATATTAGGCTT 
AAATATGCCATTTTTTGTTTGTTTTCTGTTTGTCTCCTATTTTATAGTTTTCTGTTTTCTTTTTCCTGTGGGTTACTTGAACACTT 
20 TTTAGAATTCCATTTTGATTTATTTATATTGTGTTTTTAAAAAATCTATGGTCTCTTTGTATAGATTTTTTTTTAGTGGTTGCTCT 

AGGTATTACATTATACATGCATAACTAATCATAATGTACTGATGTCAACATTTTACCAATTAGAATAAAATGTATGTACTTTACCT 
TTCTTTAAATCCCTTTACCCTCCCCCATTTGTAATATACTTTGTCTTAAATATTTTGTCTACATATATTGAGAACCACATCAAACA 
ATGTTATAATTTTTGCTTCAGCCATCTAACACAGTTGAAAAGAGTTAGAGGAAAAGGAAAGTGTAAGTCTGTTGTCTCTACCCACA 
TTTTTGCCCTTTCCATGTTATTTTTTTCCTTTCTGATGTTTCACGATTCCTTCTGTGATTAAGTGTATAGAGTTTCCTCTTAACAT 
25 TCTTTTAGAGTAAGTCTCTTGGTGATACATTCTCTTGGTTTTCCTTCATCTCAGAAGGTCTTGATTTCCTCTTCATTTGTAAAAGA 

TAATTATACTAGATATAGAATTCTGAGTGGACAGTTCTTTTCTTTCCACATTTGAAAATGTACCACTTCCTTGTGTCCTCGATGGT 
TTCTGATGTGAAGTTCATTGTCATTCAAATTGTTTTTCCCTATAGGTAACACACCGTTTTTCTCTGGCTTCTTTTAAGGTTGTTCT 

TCAGGCTGGAGTGCATTGGTGTGATCTCAGCTCACTGCAACCTCTGCCTCCCGGATTCAAGCGATTTTCATGCCTCAGCCTCCTAA 
30 GTAGCTGGAATTACAGGCATGCACCACCATGCCCAGCTAATTTTTACATTTTTAGTAGAAACAGGGTTTCGCCATATTGGCCAGGC 

TGCTCTCGAACTCCTGGCCTGAAGTGATCCTTCTGCCTTGGCCTCCCAAAGTCCTGGGGTTATAGGTGTAAGCCACCACGCCCAGC 
CTGCCTTTAGATTTCTATATGTTTTAGCTTGATTGTGATGTATCCTGGAATAGATTTATTTAATTTATCCTGTTTGGGGTTCGCTC 
AGCTTCTTGACTATGTATATTTATGTCTTTTGCCAGATTTGGGGAATTTTCAACCATTATTTCTTCTATTAATTCTTTATCACCTt 
TGCTATCTTTCTCTTCTTCTTTCAGAACGCCAGTGGCACAAATGTTAGGTCrTTTTTTTACAGTCCCAGAGGTCCCCCTGAGGCTT 
35 TGTCCTTTGCTTTTCCCCCCAGTCTATTTTCCCTCTGTTGTTCAAATTGGGTGATTTCTATTGTTATGTCTTCAAGTTCACTGATT 

ctttcctctgtcttcttcattcttctgtttagcttatctgttgagttttttattttggttatttatatttttaagttctaaaattt 

ATATTTG ATTCTTCTTTAT AACTTTTTT CCTTTGGTG AGAGTTT CTT TTGCAGAGACTTTCTTGTTTTTTTG TTTCAAAC AT ATT C 
ATAATTGTTCATTGCATTATTCACAATAGCAAAGACATGGAATCAACTTAAATGGCCATCAATCGCAGACTGGATAAAGAAAATGC 
AGTACATACATGCCATGGAATACTAGCCGTAAAAAAGAAAGAGATCATATCCTTTGCAGGAACATAGGCGGAGCTGAAGGCCATTA 
40 TCCTTAGCAGACTAACGCAGAAACAGAAAATGAAACCAAATACTGCACGTGCTCACTTATAGTGGGAGCTAAATGATGAGAATGCA 

TGGACACATAGAGAAGAACAACAGACGTTAGGGCCTACCAGAGGGTGGAGAGTAGGAGGAGGGAGAGGATCAGGAACAATAACTAA 
TGGGTGCTAGCCTTAATACCTAAGTGACAAAATAATCTGTACAACAAACCCTTGTGACACAAGTTTGCCTATATAACAGACCTGCA 
CATGTACCCCTGAACTTAAGTTAAAAAAAAATTGCTCATTGAATTATTTTTATGATGGCTGCTTTCAGATCCATGTCACATAATCA 
TAACAATCATGTCATCTTGGTGTTAGTGTCTTGTGTTAGTCCATTCTCACATTGCTATAAAGAAATACCTGAGACTGGGTAATTTA 
45 TAAAGAAGTTTAATTCACTCATGGTTCTGCAGGCTGTACAGGAAGCATGGCAGCATCTGCTTCTGGGGAGGCCTCAGGAAGCTTCC 

AATCATAACAAACACCAAGCGGGAGCAGGTGTCCTACATGGCAGGAGCAGGAACAGGAGAGAGAGTGGGGAGGTACTACATACTTT 
TTTTTTTrrTTTTTTTTTTGAGATGGAGTGTCACrcrGTCGACCAGGCTGGGGTGCAGTGAGATGACCTCCACGTCGTGGGTTCAA 
GTGATTCTCCTGCCTCAGCCTCCGAGTAGCTGGGATTACAGGTGTGCACCACCAGACCTGGCTAATTTTTGTATTTTTAGTAGAGT 
TGGGGTTTCATCATGTTGGTCAGGCTGGTCTCGAACTCTTGACCTCGTGATGTGCCCACCTCAGCCTCCCAAAGTGCTGGGATTAC 
50 AGGCATGAGCCACCAAGCCTGGCCCTCTTTTAGTTATTTTTAAATGTATAATAAATTATTGTTGTCTGTAGTCACCTTCTTATGCT 

GTTAAATACGAGATCTTATCCATTATATCTAACTATATTTTTGTACCCTCACTTCCCGTCCCAGCCCCTGGAAAACTTTGTTCTAC 
TCTCTGTTATCATGAGTTCAATTGTTTGAGTTTTTAGCTCCCACAAGTGAGACCATACGAGGTTTGTCTTTCTGTGCCTGGTTTAT 

ttcacttaacgtaatgatctccagttccatccctgttattttgaatgacaggacctgattcttttttgtgactgaaaagtactcca 

TTATGTATATATACCACATTTTCTTTATCAGTTCGCCTGTTGATGGACACTTAGATTGCTTCCAATTCTTGACTATTGTGAATAGT 

55 gccacagtaaccatgagagcgcagatacctcttcaatatactgattccctttctttagtgggattgctggatcatgtggtagctct 

A T TTT T A GTTT TT TGA G G AA CCTCC AAA CT G TTCTCC A T AG T GG T TT T A TT AA TTT A C A T TG CC A CC A GC A GTGT A C AA G GG TTC C 
CTTTTCTCCATATCCTCACCAATATTTGTTACGCATGTCTTTTGGATAAAAGCCATTTTAACTGGAGAAAAATTATAATTTCATTG 
TAGTTTTGATTTACACTTCTCTGATGATCAGTGATGTTGAGCACCTTTTCATAAATTTGTTTGCCATTTGTATGTCTTCTTTTGAG 
AAATATTTATTCAGATCTTTTGCTCATTTTTAAATCAGATTATTATATTCTTTTCCCGTAGAGTTGTTTGACCTCCTTACATATTC 
60 TGGTTATTAATCCGTTCTCAGATGGTTAGTTAGCAAATATTCTCCCATTCTGTGGGTTGTCTCTTCACTTTGTTGATCCTTCCTTT 

GTTGTGTAGAAGCTTTTTAACTTGGTGTGATCCCATTTGTCTATTTTCGCTTTGGTTGCCTGTGCTTGTGTGCTTGTGGCAACCAT 
TATGCAAGAAATCTTTGTCTAGTCCAATGTCCTGGAGAGTTTCCCAATGTTTTCTTGTAGTAATTTCATAGTCTGTGGTCTAGATT 
T AAG CCTTTAATC CATTTTT AT TTG ATTTTTTTAAT ATG GTG AG AG ATACGGGTTTAGTTTCATT CTTCTG CATATGG ATATCTAT 
TTTTCCCAGCACCATTTATTGAAGAAACTGTCCTTTCCCCAGTGTATGTTCTTGGCACCTTTATTAAAAATGAGTTCACTGTAGAT 
65 GTACGGATTTGTTTCTAGGTTCTCTGTAATGATCTGTTGGTCTATGTGTCTGTTTTTATGCCAGTACAATGCTGTTTTGATTATTA 

TAGCTCTGTAGTATAATTTGAAATCAGATAATTGTGATTCTTCCAGTTTTGTTCTTTTTGCTCAGGATAGCTTTGGTTATTCTGGG 
TCTTTTGTGGTTTCATATAAATTTTGGGATTTTTTTTTTCTATTTCTGTGAAGAATGACATTGGTATTTCAGTAGGGATTGCATTG 
AATCTGTAGATTGCTTTAGGTAGTATGGACATTTTAACAACATTGATTCTTCCAGTCCATGAACTTGGAATATCTTTCCATTTTTG 
AGTGTCCTCTTCAATTTCCTGCATCAGTGTTTTACAGTTTTCATTATAGATGTCTTTCACTTCTGTGGTTAATTCCTAGCTATTTT 
70 GTTTTATTTGTAGCTATTGTGTAAGCAGTATTACTTTCTTGATTTATTTTTCAAATTGTTCACTGTTGGCATACAGAAACCCCACT 

GATTTTTGTTGTGTTAATTTTGAATCCTGCCACTTTACTAAATTTGTTTATCAGTTCTAATAGTTTTTTGGTGGAGTCTTTAGGTT 
TTTTCCAAATAAGATCATATCATCTGTGAACAAGGATGATTTTACTTCTTTCTTTCCAGTTTGGATGCCTTTATTTCTATCTCTTG 
TCTGATTGCTCTAGCTAGGACTTGAATAACAGTGGTGAAAGTGGGCATCCTTGTCATGTTCCAGATCTTAGAGAAAAGACTTTCAG 
TTGTTCCCCATTCAGTATGATACTAGCTATGGATATGTACTATATGGCTTTTATTGTGTTGAGGTTTGATCCTTCTGTACCTATTT 
75 TTTGAGGGTTTTATTATTATGAAGGACTGTTGAATTTTGTCAAATACTTTTTGGCATCAGTTGAAATGATCATATGGTTCTTGCCC 
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ttcattctgttgatatgatgtgtcacactgattaatttgcacatattgaaccatccttgcatccctgagacaaatcccacttggtc 
atgatgaatgatctttttaacgtgttgtcgaattgggtttgctcatattttgttgaagatttttgcatcaaggttcatcagggata 
ttggcctatagttttctttttttgatgtatctctctctggtttggtatcagggtaacactggcctcataggatgaatttggaagtg 
ttcccctctctattttttggactagctgagtaggattggtattagttcttcttgaaatatttggtagaattcagcagtgaagccat 
5 caggtcccaggcttttctttgctgcaagactttttactgtggcttcaatttcattacttgttattggtctcttcaggttttggatt 

TTTT CATGG TTC AAT CTTGGT AG GTTGTAT ATGTC C AGG AATTTATCCATTTCTTCTAGGTTTTT CCATTTATTCTTTTTTTCAAA 

gtttcttaagcttttgctctccatactcactgtcttgtagcagcagagttccagtggtagctttatggaatttattgttgatttct 

CAT C CTTAT AG ATATTCTGAAATTCATGACATTCTCTGTTTTTT AGTATTG CTAAAG G CATG GTTTCACAT ATGGCTTT CTTTGTG 
CTTCTTGCTGGACTTTGGTTTTGGGGGAGTAATGTATGGGAAGATTCATATCCTAGTAGTTACTATTATCCTCCAGACCTAGAAAG 
10 XCCCCACTACAACATTTTTTGAACTTTAGTGAGACCTCCCTGCCATCCATTGATCTTCACTGTGTTCCTGTTTTCACTTCTTTCTA 

CATCTTTTTCCGTGACCrATTGCTGTAGTCATTTTCTCGCAGGTTCCGTAAACTCCCCTATTGTTCTCATCATTCTTATTTATCTG 
GAAAAACTCTAATTGAAAATGACCTCTTCCTCTGTGTTCAATCTGCACATGAATATAGCTGGAGAAAATCATGTAGGCTGATTTCA 
CTTTAAATTTATCATCACAGGCCTCACATGGGCACTTATATCTGCCCTGGAATTTAACTGTGCTTCTCTAATACAGCTATAAGATT 
CTCTACCACCACAGCCTGGAAATTGCTTACATCTTCCTGAATCCAAATCTATAAACCTAATTTGCATCCATAATTTTGTCCTTAGA 
15 GCAGAGGAGGTACTCCTTTTCTTGACATTGAATTCTTCCATCTGAGCTCTGGATTCCATTTATTTCCTCTACTTAATGAGTTTTGC 

TCCTTCAGTTATGCCTTCTTTTTCTTGTTTTGTCAGCTTTACCTTCTCTCCTACATGGTTCTCACCACAAATAAACATGGTCTAGT 
ATCTCTGTCCTAAAAGGCATGCCTCCCCAGACCTCATCTCTGCCCACCCATACCCCAGTCCTTTTTATCATTCCCATTCCTCTGCT 
CTCCTTTGAAGGCAGACTTCTCTAGGGAAAAATAGTGGTAGGAGTGTGTATGAGTGTGTGTGTGCGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTTTGCAATTCTCCAGTCAGCACTCTCCAGTAGATTTTTCTGTGATGTGGAAAATGCTTTGTATCTTCACTGTCCAAAA 
2 0 CAGTAGCCACTAGCCATGTGTGGATATTGAAAACTTGAAATACAGCTAATGTGACCAAAGAGCTGAAGTTTAATTTTATTTAATTT 

TAATTAAATGTAAAAAACCACACATGGCTAATGACTACAGCATTAGTGCAGCTTCAGTAAAAGAACCTGGACTCCTTTTTAGCAGT 
AG CTT ATTTCAGGACTTGGGCAG GG AAAAT ATGAGATG AGTCTGGAGCAT CTTGGG GTCTCAAAAAGTAAGAAAGTG CTAAAAAAT 
AATGGGGATATGTAAAAAGGACATTGAAGCCAATGTAAAGGGACTTCAAATTACCAAATCTGGAACAATTTGAGCTTCAGAATAAA 
TAATAATAGTGGATTAAAACTTATAGAATAAAATAAATATAAGCAAATACTGGTACAAATAAACAATTAAAAACTCAAATACTTGG 

2 5 TAGGGAGAAAGG ACTG ATTTTTCCTAT AGT AGAATT CTAGTT AATGAATGTAGG AGG AATG ATGGAAATGAAAATCAACATTGG CA 

AACAT CACAATAATAAG TGGGTG AGGGGACAATTCAAAAAATCATCTATGGATG CT AAGTG AG CATAAGTGTGGTG ACAAG ATG TC 
TG AT AG ATG CCACCTT AATTGAGTGATCAAAGTT AACAT CACCAATAATG AG ACATC CAGTACTTCCCAAT AGGATGCATTGAG AA 
GGACACCAAGATACATAACCTCAACCTAATCATGAGTAAACATCAGACAAACTCAGATTAAGGAATACACTACAAAATAACTGGCC 
AATACTGGCAAGATCACGGGGCAAAGAAGGAAAACTAATGAACTGTCTCAGGATGGAGAGGAATAAGAAGACATGACAACTAAATG 

3 0 CACTATGGGATCCTGTATTGTGTCCTAGATCAAAAAAGGACATTGGTGAAATTTGAGTAAGGGCTACAGATTTCAGTAATTCTGCT 

GTGGTTCTACAAAACGTTAACATTTGTTGATGAGTATACAGAAACTATTATTTTAACAGCTTTTTTGAATATCTGAAATTATTTCA 
AAATAAGGTTTTTAAAATTGCCTGTACCTTGTGCATTCAACCCAGGTCTGTTTTCTGAGTTTCAGATTAATATGTCTACTTTGATG 
AATCACATTGCAAACTTAACACATTTAAAACTGAAGTACAGGGAGGCTGAGGCAGGAGAATGGCGTAAAACCGGGAGGCGGAGCTT 
GCGGGGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCGACAGAGTGAGACTCTGTCTCAAAAACTGAAGTACTGATTCTCATG 
35 TCTATCCAACTCCTCCCCCAAAGTCTTAGCAAATGTTTAATTCCGCTCAGTATGTTTTTCATCTCTAGATTTTTCCATTTTTATTG 

TCTTCTGTGTCTGGATGGATCATATGGAATATAATTATAACTTTTAAATGTCTTTGTCTGCTAGTTCTGTCTTCTTTGTCATTTCT 
GATTCTGTTTCTATTGATTTTTCTTTTCATTATGGATCATAATTTCTTAGTTCCTTGCATTCCTGGTTATTTTCTGTTGCATGCCA 
GACATTGTGAAGTTGCTGGATATTTTAATATTTCTATGAATGTACTTGAGCTTTGTTCGGCACTTGGTTAAGTTACTTAGAAACAG 
TTTGATCCTTTTGTGGTTTACTTTTAACTTTTGTTAAACAGACAAGCACAGTCTTTACTGGAGGGCTTATGTTTTCCTACTATTAA 
40 GGCAGTACCCATGAATTACCAGGTTTTCTACTGTGGCTGATGGTACCTCTTGCTAGCCATGTGTGGGTTTTAGGAACTATTGCCTC 

TATTCTTTTCAAATGGTTCTTTCCCCAGCCTCAGATGATTTCCTCATATATACACGTATCAATACTCAGCTGAATACTCAGTGGGG 
ATTCTTGTAGCTCCCTGGAGGTTTTTCTTTCTCTGTGCAACTTTCTTCCCTTTAGTACTCTGCCCTGGGGTCCCTAGTCACTTTGA 
CCTCCTCCTGCTGACAGCTTTGCCTCTTCTTCTCAGAGAAACCATTTAGCTGTAAGCTGGGGCAGTTGGAGGGCTCACCTGTCCTT 
CACTGCTGATTTTGTTCAATTCGTTTTGGGTGGAGAGTAAATCTAGTTCCTGTTACTCCATCTTACCTGGATGTAGAAGTTAAAAT 

45 tttcttttagtttaaaaaaaaatccaaagaaaagaatcagatcagtcttattctgaactgtttataatattttcttacctttgtaa 

ATTTTAGATACTATATTGTAAATGCTTTATATGTCACATATAAATAAAATATCAAATTCCTTATTGAGGTTATTTTCAACATTTGT 
TTTCTGCCCATCCATGATTTATGATATGAAATTGCTTACTTACAGATTGGAAGAACAGTGCTATGCTAGGTAATTAGAAAAATAAT 
ATTTCCAAATATATGTAATGAATAACCTATATTTAATAATATTACTTAAGTTTTGCAGAAAACTCAATTTTTAACTGTTTTATATT 
TAAAAATTAAGAGTACTGATGATTTCTGTAGGGTGCACTTCTGGTTTATGGGCATCCGTGTTTTGGTTTGTGGGTATTCTTATCGT 
50 TTCATAAGTTTTTTATAAGTCAGTACTGCATTTTCCTCTGCTTTTTTTTATACCTCATAAAATAGAAAATTGGA’ITTCTGTCATTA 

AGGTTTCTCATAATTGGTGTTTATGTGAGATAAATGTGGTATTACAAGGACAGTAATATTGTATTTGGGGGCACAGTGGGAATGTA 
GAAGGGCACTGGACTTCAGTAACAAAATTAAAAAGTAGAAGTTGAGTCTTGGCCAGCTTCTTACAAGTTACGCTACCTCTTTGAGC 
CTTACCTTGTAACTTCCTCACATAACCTGTGAGCCTTACTTCTTTTAAATGGCATAATTCTCTTCTCAAAGGCAGTTGTGAGAATT 
AGGTGCATTTTGTGAAAGTGCATAGTAAACTGCAAATGCCGTGTCAGATATCATTTTGAGGTTTAGCCTGAGAAGGGTAAGTTTTA 
55 AGCAGTATGTACAGTGGGAAAATCrGACTGTACCTCAACCCAACATTAAAACCCAGAATTATCTTGGCTTGTGTTTTCTTTGGCTA 

GTTTCAAAATTTCTTTCTTTATTTTTTTATGCTCAGCTATAATAGAAATGAGTCGTATTATCATTTCTGTCTTTACTCTGCAGTAT 
ACCAATAGCACTTCACTCACATCTGTGACCTGTGGGTTGTGGAGAGAAATAAGGATGTACTCAACAGCTTGCATCTTTCAACAAAG 
AATACTTTTCAGCAACACTCATGAGTTTCTCTTAGGCATTAGAAAATGCAGACCCTTAGACATTAAACTAAACTCATAAACTCAGT 
AATATTTAGTGAGAAAATTGGAGGAACAAATCACTAAAGTTAGATTCTGTGTTCTCTGTAAATGCCAACAACTGTGAGCCATGGAG 
60 TAGATTAGATGACCTTGGTTTTTATGGTCTAAAACATTTTCTACAGAATGGTGCTTACTGAGGAGCTGTTTACTGAGAATTGGAAT 

AAAAGGCTGCAGAATTGTGTGAAGCTTGCCCTATATTTATGAATCAGATTTTTAAGTGGAAGCTGCAGTTGTTTCCTTGTTTGTCA 
TTCATGCTTTAGCAGAGGATATGATGCCATAGAGCTGGCTTGGTTTGTAGCTTCTCATTTAGGGTTTGCACCACTTTCTTTTCCTT 
TTTAGAGGCCACAGCAGTTTTGATGTATTATCAAACCGCAAAATGTACCTTGTTGGGTATTTAGCAGAAGGAAATGTGTTGACTAT 
TACACATCCCTTATCTACAGTGCTTGAGACTGTTTTGAATTTCTTATTCTTATTTTTTTTTTTGAGTATTTGCATTATATATACTT 
65 GCCCATTAAGCATCCCAAATCCAAAAAGCCCAAATTTGAAATGCTGCAGTGAGCATTTCCTTGGAGCATCATGTCAGTGCTCAGAA 

AGTTTTGAATTTTGGAGGACTTTGGATTTTTGAATTTGGAATGCTCAGTCTGTGTTTGATAGTTTCATTAGTGATTGTGGCATTCC 
TGTTTAGTCTCATTTTGAAAATACAGCATAAATTTAAAAATGCATACATACATATGTCCATACATATTACTACCTATTCCATATAG 
GTAGTATAT AG C CATAC AACTGCAG ACACATGG AAAACAATTCTTAACCTTTTGAATGT ATTAGTTTGTGTTTAAAG AT AATG ITT 
TATCTTGTTTAACTGGAATCTAATATGTTAAATCTCTTTTATTCTACCTTAGCATCAAGGCATGCCATGGGTTGCCTCTCATAAAT 
70 GGCCAAAGCTGTGACCCTTATGCAACAGTTTCTCTAGTGGGCCCTTCTAGGTAATATTTATTGAATTATTATTAGGTTTTAAAGTT 

TTG ATGTTTG ATTT AAAAATTT AAAAAGTAAGATTCT ACG AGCAAATGAT AAAT AG CT ATTTAT AACACACAGTAAT AAATGC TTT 
GAAAGAAAAATCTTTAGTGAGTTCTATTATACACTTGTCAATAACAAAGCCCTCTTTTTACAGACAGAAATTGGTACCCCATTTTA 
AATCTGCCATGCTCTTAGGCTTTAAGGAACAACTTCAGTTTTATACTAGTACAATGTAGTACTTTAAAACATAAACTTGACTTTTC 
ATGCATCAGCATTCCTACTTTTCAAATATCCTGAATTTTATGCATGTAAAATCCTGTTTTAATGAATGCCAGTTCAGAATAACAAG 
75 ACAATTTATATATTTTTATCTGGAAGGCAGCTCAGGACTGAAAATTGCCTTTTCTACTCATGAAATCTGTCCTCTACAGAGAGAAT 
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tccaactgtagaaaaactgctgaagtactagagcatggcaaagtgtaccatatcattgatttaaatgatttataataatttgtgaa 
aaaacctatagcactttgtaatacggtgtgttatatgacttcattatgatttctttaaggaactgacacatctgaaatatgtctac 
aacttgaaggtttagaatcaggaagcaagaaacacagtattCcctctacacacacatacatgcatacatacacaccccttttcccc 
atccccagaatctctagttattcttactttgtagaaaatcactactaagtcactttgaaaaatgtatttatgtatgtatgtaaagt 
5 acctagtaccatgccggtatttattaggtgctcaaacaatagtatgctattagcagatactcagtcgtatgacattaaatgctatt 

AGAGAGATTTATTTTTGTGTGTTAAAAATGTTCAATCTAGTGGAGCTATTTTTGTTTTTTTTAATAArCTCTACCTGACAAATTAT 

ttggtaacatacagttagagacaatttggcatatgaatttgtgttttaaaaagtctggccaggcgcaggtggctcacgcctgtaat 

CCCAG CACTTTGGGAGGCCGAGGCGGGTGGATT ACCTGAGGTCAGG AGTTCGAGATCAGC CTG ACCAACAAGGAGAAAC CC C GTCT 

ctactaaaaatacagaattagctgggtgtggtggctcatgcctgtaatcccagctactcgggaggctgaggcaggagaatcgcttg 

10 AACCCTGAGGCGAAGGTTATGGTGAACCGAGATTGTGCCATTGCACTCCATCCAGCCTGGGCAACGAGCAAAACTCCATCTCAAAA 

AACTAAAAAATAAAAAGTCACTGTTGGTTTTGCTATTGTACTGTAGTTGTGTAAGATGTTAACACTGGGAGAGGCTGGGTAAAAAC 
ACAAGATTTCCTTATGCGTTTTTTGTGACCTCCTCTGAATCTATAATTAAATTAAAAGATTTTTTTAAGAAGTCTCTATTATACCT 
GAAGCCCAAGAAGTAAGCTGAGTTAAGAATGTTTTTCAAGTTCCTTGGGTATTTTTCAACATAGATGAAGGTGCTCTAAATCTTAT 
TG TCTTCCTTCTATTTATTCTG AGTTG CTTAT AGAATAGAATGTGTTTTT AAAACCCCTG AAAAAGGTTGGCAATCTAGTGTGTC C 
15 GTAGAGAGAATAATACAATCTTGGCACATAGGGGATGCCTAAAGCTTATATATTCTTTGATTTGAGTTTATAAGGACAGTTACTTT 

TTTCCAAGCAATATTTAAAACTGAATCTTCCCTGAGTCACCTTAACTTTTAAATGGAGGTCAGGCTCCCTGGTTGGAAATAGCATG 
TTTTATAATTGTGTACTGTTAAGTTCTACAAGGTAAAACTCTACCACATTGGAACAGGAATGACCAAAAGAAGACAAAAGTAAAGA 
AGAAAACAAGCAATCCGCAGTTTAATGAAATCTTTTATTTTGAGGTAATTTTTTGTTTTACGTAAATGTTAACATTAAATATGTAA 
TATTTAATGCTAGTTGATTTCTTTTTTCAAACCACAGTCATAGTAATCATTTTATCAATTAATGCAGATAAGCATTTCTCTCCTGA 
20 AAGCAGTAGAACCATGGTGTGATGCAATGGATGCCCAATATATAAAATGAATAAAGGCAGAGCTCTAATTTGGGAGCAGGAAGGGC 

CAGGGCCATACCCACTCCCCAGTCATCCTCACTATTCATGCCCTTCCTTTGCACCCTCCCTTACCCTACCCAGCTCCCTACCTAAC 
ACATAGTGGCCACAGGATTCTTCTGCAGGGTACCCTTTGACAGTCACTAGTGAAGTAAGTGTAATTArCACTCAAGAAATCTGAGT 
TCCAGTCAAGTTGACTGAAAGAGTCACTAAATGTGACTCAAGTTTCTTATCCTGTGAAAGAATAATCGGAAGGGAAACTAGCAGCA 
CTACCTGACTCAGAGTTTTTGTAAGACCCAAAGCATGTGAGAATCCTTTGAGACCATAAAATACTTTATGATTACAGCTTTATTAT 
25 TACTTTTTTTTTTAAGCCTAATTCATTCTGTGGACGCCTGCTTATCTTCATAGACAGCTTCAGCTGCCTTGAAGTTGTCCCAAATA 

CAGTTTGG ACAAAAG CTTTGGAGTGCTTTTCTTTGGAGCATTTGTTAAAG AAAT C CTTTTT CATATT ATT TG CAAACTACAG AAAA 
AAAAAATCAAACTCTCAAAAAGATTGTATTCTAATAAAGCATGTTGCAGTTCATATCAACGTGTAGGGAAGGTTTGAAAAAAGGAG 
TTACATTTTGTGCCTTTTCTTCTGTGTGTATTTTTCTTGGTATTTCACAGTGGAGAGAATAACGGTACCTCTAGTCATGCCTGATT 
GCTGTACTTTAATAAAGGAACACAGGCCGAAGAAAATGCCAAAAGTGAAGCAGGAAGAATTGTGGAGGGGGAAGCAAGGGAGAAAA 
30 AAAAAACAAAAGAAAAAGTACCAATGTGAGACTTTTCCATTTCCTGGCTAAGGACTTGGTGCAGTTGTTCTACGTTTATTAATGGC 

GGTTGCATCTAACCTGGAGAAAACAAAGAAGGCAGCAATGTAAAGGGCCGCTGACTAAAGGCACTCACACTCCCCATTAGCCCACA 
TACCTTAAACCTCAGCTGGATGGAATCTACTCTGCTTCATGGATCCTTACAGTCAGCAGATGACCTTTTAAAAGTAGAAGGCCTGA 
CCTGCCTGCTGTAGCAGGAGTACTTGTTAGGCCTTGCAACATTCATTCAGAGGGCCTTTAGTTGGTTATAAAGATAGATACATTTC 
CATCTCTGTCCTTTAACTGAAGCAAGGAACACAAAGCAGACATATGTATGCATATACACAACAGTAAAATGCAGTAGATATTGGGG 
35 AGGTCAGATGAACTCTGCTCCATTAAAGGCTTGAAGAAATATTGGATTTTCTAAGATTGAGGAAAGAGAGTATTAGAGATGACGAA 

CATTTTGAGCAGAGGCACAGAGACAGAAAAGCAGAAAGTTATGTCCAAAGTACAGTGAGTACTGATTTTACTGGGCTTGTGTAAGG 
AAATAATGGAAACTAAGATTAGAAAGGTAGAGTAAGACCAGCTGATGAAAGGCCTTGAGTGCCTAGTTATGGTGCTTAAGTAAATG 
ATTTTGAGCCTATAAGTTATGAGTAAAACAGTGTTTGGGAAGGAATTAACTATGATCTGAGGTCCAGGTGGCTTAGGGAGAAAGAA 
CAAAGCTGGGGAGACTGTTGTACTTTAGGTGTAAGAAAAATGGGGAGGGGATGGGGTATCTTTCAAGAGAGTGCTATGGAAATAGA 
4 0 GAGGAAGAGGCAGATAAAAGAGAGAATGCAAAGGGCAAGGTAACAAATTGGTTATAGAAAAAAAGAGAAAGGAAGTAGTTGAATGC 

TGCCCCCAAGGTTCCAAATCTGGAAAAATAGAAGAGTAGGGAAGAAGGAAAATAAAAGTGGCTTAGTTTGGAGCATAATTAGCTTG 

agggctgacattttaaatcctccagtagggagtttatgactgaaacttaatatgagtgatagttattgaccaacactcaaggtttg 
tttatataaacagccaagaaagccaagagaatagaggtatacaatacaggagaaaagtgaagaaactaatttctgcgactcaagta 
tttaactttcagcatgtcatttaatttctgtacttcagcttcctcatttttaagtgagggtaataaatctagccctgtccgcctct 
45 gagcagcgttctgatgaacaaaggagataatgcatgtgaaagcactttgtagattgtacagcactgtgcagctccaagttgttttt 

agtgcaaaataaaacataaaattttgaagaataatttatctatagattctgaaaaagaaacaaagacagcagcataaggttgccaa 
ggtagtgcccaggtaaattctatagagtgtttctgggaaaggagatacagttgtatgatcactaaattaaataggagatcaaggga 
ggtaagaactgagaatttatcgtcagatgtggtgatgaagagagattttaggagagtgatctgtgaggaagccaagattataagga 
gttactatagtgagtgggtggtgaggaagtacaagctgtaaggatggattgcagttttcagatttgtctaagaaaggaaagagata 

ccttattcttttctgctacttccatagttgcttttatattcagctattgagtaaaatattacttggacattttcctctgcttttat 
ccacaattgaatattttgcagatgatcatttttaagctgtaggaaaaatgtatttttttaaaaaaaatttttactaaaatattttg 
tttacaggtaaccagatccagtagttacaccagaaagtcccagttccaggtagaagaggaggacattgaaaagctagaaatcaggt 
atgtgccttggggttttacagaattgcttttttgtataccaaaagaaaatcctagattcaaccaaaaaaagtaaaccaactttaat 
55 agaattctctatagcaagttggttgatgaaacttagaggaatatgcaactaatttaaatccagattatctttccaaagtctgattt 

GTTT G C AG AAAT AGT C AAAG TG T ATT AATTT TAT AAACAAAG ATG AT CT AATTTTC AT CTG TTTTATTGT ATTG ATT IT TAATTTT 

tcccaaattgttccttacatttctggattatagtgtaatggatggaaaggaagttatatctcagccaatttagaaattttttttta 

TtctTCTTAACATATCTGCTGTCTAACAGAAATTTCAGTGAGGTAAGAAGATAATTCAACAGGTGCATGTGTTTGAAGTTTGTGCT 

gtttcctgggtcttaaatatctatgccctttgcgaaggaaaaatcttataaatgcatgtgtaggtgtgatgttaacagtgtgttca 

60 TCTAGATGGTATATTAATCATGTGTTTGGAGTGATCAGGTAATGTATTTTTCTAATTTTTCTATATATATATTAATTGGTGGTAAT 

CTAGAGAGAAACTGTAGTCTTATTGTAGTTTCTTTCTGTAGTCCTTATTGCTATAGGTTAAAATAAAGCCTCGACTTTCAAACTAA 

gacagtttaagtgccttctttcagactatttaaaattactttctgtgctttttaaataaaagctgctgtagtattttgcttctcta 

GTCTGGATAGTGAGGTATGTATATGGTGTTGCTAACATCTTTTAAGCATGTAAAATTAATGCTGTAATACAGATCAAAGTAATTTG 

aagctgttttgtggtgtgaactctcttaaacattgtttgcaaaacataaagccagttttcaattttcaggatcgacttgtggaaca 
65 atggaaacctagtccaagatgttttcctaggtgagattaaggttcctgtgaacgtattaagaactgattcctctcatcaagcctgg 

taagggcccagcattttagtgaactccatagtttaattctctttagtacagtatatatatgcaaataaatgcttactctgaacata 
ttttaaatttgccatgtaataagctaaacgtcattaatattgatatgttcattaattcattgttgcagaagtaaattgtaagtttt 
atgacttgacctgtggtactgagataaaagaactgaatcatctaggaatatttttctgttcagaagtgaagacgactcttaaggag 
aaaaatgggaaacatttaaaacattacataagagttgttcatgtaagaaaacgcttggtcacaaatcagtgtctgcatttcagaag 
70 ttttattagtggtcataggaactgtgggtatttgaaagcaaaggattttatttaggggactcagttgtttatgggaactaaccact 

gttcttccttcaccacaccccattgaaatgtactgtagatggccctaatgttactttttgaatgtctaaggtcttatgttgttgag 

CTGGCACT TTTTAGGGCTCT TGGTTTTCAATAATGACTATAATATTATTTTAGTTTT CAGTGACTCTAATAATAACATT ACACTG A 

tgttaaattcaaattaatgttcagacattacattgagctagtttccttagcagaatcaatgtgaaactattgttttttttctgtct 
ATAGCACTTAAAAGCGTGTGTATCCTTTCAGTATGTTGCCCAGCATCTCTCTTGCTAGATTTTGGTTTCAACTGGGTATAAATGAA 
75 CATGCCTTTCTCATTTGCCTTTTAAGGAGCACTTTTTGGATCTCAGTTTCTGCTGCCTCAAAGAGGAGTGTTTAGGTGTTTCTTAT 
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GGATATCAGTTTCATCTGTTCCTAAAAGAGCCTGCCTCTTCTGATTGGCCATCAGACATCTTCATTTTAGAGTCTTGTCCTAGAGC 

AGTTATCACTTGTAGACTGATATGGAGACTCTCAAAATTTTrACTTTATTTTTGCCTCTCTATAGTCCAAGGCAGATCTAAGATTT 

ATTGGTCTTTATGTTGGCATTTTGTGTATTATAGTTTGTAAAATGCATCCACAGAGGGGGAAAAAAATCAAATGTAGTCACTATGA 

AAAATTGATGAAGATTTGGGACCTGTCATCCTCCCACTACACCATGTCTTCCACCTTCCATCAAATAGCATACATTTTAAAATGAA 

AATTTCTGAGCTCAGTTTGTCAAGTTTTTAAAATTATGTGCCAGACCACTCAGTACAGAAGAGAAAAACACGTTGTAGTGCCTCCG 

GGTCCCTCAAAATGAACTTGAAATGTGCCACATAATCTGTTTTTTAAGTAAGACTGTCTCCAGAGATGCCTTCCAAATTTGGCAAA 

ACTTTGTGCAGCTTCCTTGGCAGTATGTAAGAACATTAACAAACTAATTTTATTTTTATAGATGTTTTTGGCCCATGATATTTTAA 

agtaacctgccagaaatataagtgctgaaatttatatagcatgaaataggaacatctggtaattcatatataattccacagttgta 

AGGAAACATAAAAATGTGAATGCCATTTCTTTTAAGTTGGAAATAAAACTCTTAACCTCCTCCATCAATTGTAGAGCCATAGCATC 

CCCTTGTGGGGTTGTTAGTAACTGCATGAAAACTCAAGAAAAGATTTATTTACCCTCAGGATTTCAGGCAAATTCTTTCTAATGTT 

GATGTTAAGAGAGTAATCATCAGTAATTTAATTCTGTTGTTTGAAAAGTCTCAAAATAGATTAATTTTTAAATTTGAAAGTAAGAT 

TCAAATAATAGATAAAATGAATTACTGGGTTTTTCTTTTCAACAGAAGCACTTTATACATGATTTTAGACTAGATGAATATTTGAT 

ATGATTTAGCTTTCCAGTTTGTTAATTTTGACACCTTTTGTCCTCAAACTTTTTTTTGTGGGGGGGCGGTCTTACTTTTTTTGAGA 

CAAAGCCTCACTCTGTTGTCCAAGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGCAACCTCCACCTCCCGGGTTCAAGTGATTC 

TCCTGCCTCAGCCTCCCAAGTAGCTGGGACTTCAGGCACACACCACCATGCCGAGCTAATTTTTGTATTTTTAGTAGAGACGGGGT 

TTTAACTATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTTCGTGATCCGCCCACTTCGGCCTCCCAAAGTGCTGGGATTGTGAGC 

CATTGCGCCCAGCCTTTGGTCTCACATTTTTAACGTATCTGTTTAATATTTGAATTTAGAAAATATAACAAGTCTCCTGTNNNNNN 

NlJNNNNNNNNNNNNNNlWNNNNNNNNNbntfNNNNNNNN^^ 
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NNNNNNNNNNNNNNNNNNNNNNNNNNTCCATTCTCCTGCCTCAGCCTCCTGGTAGCTGGGATGACAGGCATCCGCCACCACACCCA 

GCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTCACCAGGCTGGTCTTGATCTCCTGACCTCTTGATCCCCCCGCC 

TCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCACCTGGCCCACGTTCAGTTATTAATAGAACTGCTTCTTTATTCT 

CTCATTTACATAGCATTATGTACAAATAATTGCACTTTGGGTTTGTCTACCTCAATTTTAATTACACAGACCCTATGGTTAGAATT 

GTTTAAATGCTGATTTTTTTCTGTTAAGGGACTGTCAAAACTGCTTACTCTTGAGAGCATAAGGATTGCTTTTATGCCTGTGAATG 

AAAAGTACATGTTTAGAGCAACTGAATGCTACTTTCAGTTAAAAATTTCTCTTTATTCCCTGTTTCTTTTTCTTTCAAACGGAAAT 

ATTTCATTCAAAAACTGACATATATATATATGAGTTTTTTGTTTTGTTTTCACTTAGAAATGCCAGATAGTCCTGAACTATTTAAC 

AAATCTTGAGCCTTTTCTCTTTAGCTCTAATTCATACAGAATTATTTAATTCACAAGGATCCTTCAGGCAGTTTATTAAATTGAGC 

TTTTGTAATAATATTTTAAAATAATCACATTTATATAGTTATACAAATGACTATTGATAGTTATTCATATATTTAAGTGGTAATAG 

TTATACATCACATATATAAATGTTATATGTGTAACATTTACATAGTGATTACTGTGTGCCAGGAACTATTCTAAGTACTTTACTTA 

TAATAACTTTTTTAGGGCTGTTGTAGGGTTTTAATGTGTTAAGACACTATTAATACTCCTTATTTGACAAATGAGGAAAAAGCACA 

GAGAAATTTAGCAACTTGTCTAAGGTCACACAGCTGGGATTTGAACCAAACTGTTTGACCCCAAAGTTTGTGCTTTTAACCAGTGT 

ACTGTAAGTTTGAACTCTGGCATATTTCTGAATATATTTAAAACTCAAAAACATTCTTTTAAGCCATTAGCAAAGATTTGAGTGTC 

CCTTGCTTATAAAATATTATATAAAAGAGAATCAGAGAGTTCCCTACTCATTTAAAAAATGATCTTTTCAAGGGATGGGTAAAACA 

AAAATCCAAGGAAACAAGTTTAGAAAGTATGGCAGGAGTGAACCCTTCTGGAGTTCTTAAGCATCCAAAAACAATGTATGCATAAA 

AATGAGTAATTGGTATAGCACTACCCTAATTCCTCTACATAGAACAATGCTATGTTAAGACTGTAGGCCTGGTAATTTTCAGTTAT 

ATGAGAGTAAAGAGGGATGTCATACCCCTCCCTCAGTTATTTGGAGCTAAAGGAAATAAAGTTGCGCTCTGAGCAAAATTTCTGTA 

GTAAAAACCAAAACAGAGTTTGTTTTGACTGTAGAGTTCAGAGACACTGTTTAAGATGGATAGGGATGGTCCCAGAGAGGCAGAAC 

CAGTTGTAACTGAGTAAGCAGTAATACAAGTAATGTTAATCTACTGTGCATGGAAAACATTAGTTCAATAGGAGGAAAAGATTCAT 

CTAGAGTAATAAAAAAGGATTCCAAAGAGGTAGGCATGGTACTGCCTATTCAAGCACAATTGAGGGGGTAGGGGATTCTGGTCCAG 

AAGAATTACTGTTTCCTTGGCAAGACTGTTGTCTTAGCTGAGAGATTCTTAAGGCTGCATAAAACTCCTTGTCATGCCTCTGTACT 

CACCACAACGCCTTTTGATAATTTGCCTTTCCAAATAGCCTACCAACAGGTAAAAAAATACAGTGAAAGATATAGATGAAAACCCT 

ATGGTAAATGGTGATAATTGTTGTAACCAAGTGACAAGCACATGGGGGTGGTGGTAAGAAAGGGTGTTCATTATTACTATTATCAC 

TCTTCTCCCTACTTTTGTAAGTGAGCATTTCTATAATAAAATGCATTGGTCACTTAACAATCCAGGTACTTATGCCACTTGACTAT 

atttctttttcataaatttaataattgacctgcttttaagtatatcaggctctgcactcagtcattgcaattcaggtgcaccttat 

TCTTTTTTTTTATTTTTTTGAGATGCAGTCTCTCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCGATCTTGGCTCAGTGCAACCTC 

CACCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCCTGTGCCACCATGCCTGGCTAATTTT 

TGTATTTTGGTAGAGATGGGGTTTCACCATGTTGGCCAGCCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCGCCTTGGCCTC 

CCAAAGTGCTGGGATTACAGGCGGGAGCCACCACACTTGACCTTCAGGTTCACTTTAGATGTGCTGATAAAACGAGATGTCTGAAT 

TTGCAAGGTTGCCGAACATGCCCTGGATTGTGAAAAATTGACCAAAGTATCAATTGTCAGGATGCTTGGTCATCAACCAGCTAAAC 

TTCCTGATGTGGTTTGGCTGTGTCCCTACCCAAATCTCACCTTGAATTGTAATCATCCCCACATGTCAAGGGCAGGGCCAGGTGAA 

GATAATTGAATCATCGGGTGGTTTCAAATCCCCATACTGTGCTTGTGGTAGTGAATAAGTCTCATGAGATCTGATGGTTTTATAAA 

TGGGAGTTCTCCTGCACAAGCTCTCTTGCCTGCCGCATGTAAGACGTCCCTTTACTCTTCTTTGTCTTCTGCCATGATTGCGAGGT 

CTCCCCAGCCGTGTGGAACTATGAGTCAATTAAACCTCTTTCCTTTATAAATTACCCAGCTTTGGGTATGTCTGTATTAGCAGCAT 

AAGGACAGACTAAATACACTTCCCTTAGAGGTACTTCTGAGTCACCTTTGCTAACAGGCTTGTTTCTAATTATTTCATTGACCATA 

TCTTTACATCACTATTTCTTAAATCAGACAGTAGATGTTCTGAAGGTTGATCTTCCTCTTTTGTGGGATAGTGATGTAATTTCTTC 

TTGTATTAACCATCCCTTCATCCTTTAAATTTGCCTTGGTTAATTCGCTAGTTGTCTTTTCTGTCTTTATCTTATCTTTCTCAAAG 

CTAATAAATGTTCTATTAAAGCCTTCCTCCTTCTATTTTTAAATGAATTAATATATTAGAGGAGGTCATAGCTGATAAATATATAA 

ATTAAGTATTAAAACTACTATTTCTTTTATAAAAAGCATCTCAGCATTCCAGCTAAGTGAAGGAGGAGTGATAGAGTTATAAAATT 

ATCATTTTGATGATTAATGGCTCTAAGCCGTGATCATCAGTGGCTGCTGATATTGCAAAAGGAGAAACAACCAGACATTTATGCCT 

CTTGGTAGAACTACACAGCATTATCAATGAAGCATTCTTGCCAGAACATCAAATCTGAATCTAACCAAGCCTCTAGATCTAACTAC 

CAATATAGAGGAAATACAGAGAGGATGAAGGAATATGGTAAATGACATTGTGGAGGTAGAGATAAGAGTTAACACAATTCCAAAGG 

TGGAAAACTCTATAGGACCAACAGTGAGGAATCTATAAAAGAGACTTAAGAATGCTATTACCAATTCTAATCTATGGACCTTATTT 

GGATTCGAACAAACTGTAGAAAAACATTTATGATAAGTTTGGGGAAATTTGAATACTAAGTGAATAGTGATGACTTTTTAAAATTA 

TATATGAAATTATACCTGGAAATTGCTTTAAAATAATAATGCAGGAACAGGATGGGAGAGTGAGTGAAGGTATGGCTGAAACAAGA 

TCAGTCTTTTATTAAAAAAAAATCAGTGTATGTATTTTTAAATTTTGTTTGGCATTGCCTTTAGATAGAGAATAGAGAAGATGGCA 

GCTTTTTTCTCATGTTAGTTAGAAACTTCTAATTGCTTTCAAAAAGTGACCCAAGGCTTCAAAACCAAAGCATTCATTCACTCACT 

CTCTAGTCAATATCCATGGGAATGTCTACTACTAAGCCCATGTGCCCTATTCTGACCTATCTACTAAAAATAAAATCGTGGGTTCA 

AACAGCAATGCTTAAAAAAACTCAAACTGCTTAAAAATATTGCACCTGTGAATCTGTTTTAGTATTTTTAGGGAATTACTTTACTA 

CTGGGCTTTGTAATTTTAAACTTTAGAAAGGCCTTAGCACAGGATTTATAAAACTTGAAAACTATGAGTATAAATAAATAATTCCA 

GGCCAGGCATGGTGGCTTACACCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTAGATCACCTGAGGTCAGGAGTTCAAGACC 

AGCCTGGCCAACATAGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCCGGTGTGGTGGCCCGCGCCTGTAGTCCCAGCTA 

CTCGGGAGGCTGAGGCGGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTCAGTGAGCCGAGAGCATGCCATTGCACTCCAGCCTGG 
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gtgacagagtgagactctgtctcaaataataataataataataattccaaacattctacattcttagataaaatatgtaatttatt 
tctcaaacagtataggggaaatattgacaacatttaaaatgcattttaatgtattttaaaactttttaaatgtatttttaaaacat 
taaaatgcattcttaatgtattttacatgtattcacaaaatataagaaaatgcaattcgtgtcataattgtgacatgataccaaag 
gagaaaatccctccctttactgtagcaagtgtataccatagaggcagtgagtaagagaggaacagaatagagcagtaacaagatga 
5 aaatggaaagacaaactcttcctcagtataagtaaccagtgctataaatttgccgtgcctagtacaaatgttgaacaattgtataa 

AC AG AGGTTG AGG ATTTTCTG CAAAT AATAAAAG AAAT AT CAGTGC AGATT ATT CTGGG AG AAG AATGG CAAAGAAAATCCACAAA 
AGCATTTTAGCAGGACTTGGGTAACAGAGGACTGAGAGAGAGAATTTCCCAGACCCAAAAAGCAAATAAATAATTTTCCCCAGTCT 
CrrAGTAAGGAGGGTTGAAATTAAATTCAAAATTTTAATGTTTGCTGTTTATTGCTTTCTGAACACAATTATTTTTAAGTTACTTA 
TGGCCTATTAAGCTGTATAGCATTTTCACTTCACAAGACAGTACAATTATTTTTCATTATATTCATAAATACCTCTCTTAAAGAAC 
10 TCGAGTCCATTCATTGCATGAATATTATGTACCCGTTAAAAAGAACAAACTGGATCTATGAAAAGTAGTTTCAAAGAGTTAACTAG 

GAAGTGCTTTCAGGTAAAAAAAACAAGATACAGGAGAGTAGAATATGATAACATTTTTGTAAACTGACTAATAGGCTCAGAACTCA 
TTTATAAATGTGTATAT ATGCACACATTTT AAAAAATCT AT AT AAAATTATATAAGCATG AAGAAAAT AGAGAAGGGT CCAT AGTA 
GGTAGTTAACAGGTTCCTAAGAGAAGCGGAGGTGCAGAATGGTAGTGTTTTGAAGATAGGAAAAAAGATAAGAGAAAAACAAAGTT 
AAAAGAGAAAATAAAGAAAACGTTCCTTAAAAAAACAAAAGCATTGATTTGATGACATTGTTTATATATGTATGCATCGTTATCTA 
15 TTTGTCTATGTGTAGTAAGGATTTTTTAATATTAAATAAAGAAGATTCTGGTTCAAAGAGTGATGAAAATAGTAAGTGGCACTCCA 

cacagattctttcttggttcttgaagtttgagcttcactacaaaaagaatctccattcagttgcttttatctaccctacagcgttt 

gttaatagcaaatccaaatttgtaaatttaatttggagttatttctgaaaataaattttgtgggcaatatgatgataagccacagg 

aaaaaaaatatgcagataaatatttataaataaattcctttaatatattctaattgtgatagtttctgcagcataatttaaaatta 

tgctattttcagtgtccaaataaggatgttatcagtgttagtattgatcatctggctgcacatagtaacttaaaataattttgttt 

20 TAGAATATACTAATAAAAGACATATATAATACAGTTTTTCTGCAGTTTGGTTTCTGGTTATAGTTAAGTAAAGCAAAGATTCACTA 

TTTTATATACAGCACAAGAAAACGCCTTTTTAAAATAATGAArTATTGAAGAATAAGAATACAGTTAAGTTTTTTTCCTGGATGTT 
TTTAGATATTTTGCTCTAATGGAATAAAGGGGATGAAGTATTTGTAATGGGCATATTATTTTAGATAAATAAATTTTTAAGAGTTT 

gaacaattttttaactcctggaactcttgtgatatcttgaatgagtagcaaacttttttttttccagtcctagaaagatatatttt 
ggctaaagcccagcaattctgaagttttaatgaccaaattagttgagttcaattgtttttgccaacttaggctactttaagagtaa 
2 5 aaattgcctttctctaatcctgatatagtctagaaaaaaataggtatttacactaacaacaaatcataaatttcaaatttaggcaa 

gcatattgctgagtatccccccaaaaaggaaatatgaatacttgattgtcaatggtactttacaatttttatcagccttcatccaa 
ttttgttttgttttgttttttaattttagattcaggggtataggtacaggtttgttacatgggtatattgtgtaatgctgaggttt 
aggcttattatcccttcacccaagtagcgaacaaagtaccggatggttttttcaatccctacccccctatctccctccccactttt 
ggaacccccagtgtctattgttaccatctttgtgtttgtgcatacccagtgttcagctcccacttacaagtgagaacatagggtat 
30 ttggttttctgtttctgcattaattcgcatagggtagtggcctccagcagcatccatgttagtgcaaaggacataatttttttctt 

tctgtgactgcgaacaagattagtcttcagttgataattgtttaagctagataatgggtacatgagcgttcaatattctcttttgt 

ttaagttcaaatttttggaaaaagaatttactttaaaacaaggttacttacgcattctgatatgtcttatctactttttttttttt 
ttgagacgaagtcttgctctgtcatccaggcaagcccagactggagtacagtggcgggatctcagctcactgcaactccgcctcct 
35 gagttcaagtgattctcctgcctcagcctcccaagcagctggattacaggcacctgccaccatgccggactgatttttgtattttt 

agtaaagacagggtttcaccatggtggccaggctggtctcgaactcctgacctcaagtgatctgcctgcgtcagcctcccaaagtg 
ctgagattacagtcatgagccactgcacccggactgtcttaattttcagctaaatgcctctttcttaaatttagttggtaaaaatt 
tatttttgataatacattggattttaaatgtttaccttttattatcattttttctaaacctgcaagctaatcaaactcttgttcaa 
ctcctttgagatcttaatttctgtaatatctatgctttttgtttcctggataaaaatgtgtttatagctttgtaatccaatgtata 
40 accaatattagttttctgaagatgagtatcctgctacttatgaagcttcctaactgtaaatactaagttgacttttttggtttagt 

T T T TT TA T AA C T T AAC TC T T AA C TTG CCTC A T TG GCT TGAA T G C A T T TCC A TC A C A TGG AA TC A CTT A T A T TTTTA CT T T A G G T AC 

TTGCTACAGCCAAGAGACAATGGAAACAAGTCATCCAAAACTGATGACCTGGGGTCTCTTCGATTAAATATATGTTATACAGAAGA 

CTACGTGCTTCCTTCAGAGTACTATGGTCCTTTGAAAACTTTGCTGCTAAAATCACCAGATGTTCAAGTATGTTAAGAATCTTAAG 

GATATGATTTAACACGAAACGGCTAAAATAATTCTATAAATGATAAGGAAAAGATTTCAAGAGTATCAAGTCTTATTAAAACAGTA 

4 5 aaaattatatacatacatatatatacacacacacatttctatttatctgaaccagagtactatgattcctacatgtgctcccacaa 

TCATCTCTGATAAAAAATTTCGAAAATTAAATGTCCTGTATAACAGCTTTAGTGACATTATTTCAGTTACTTTTACAGGCTAGTGA 

ttgaacagttaatcatgtttccttgatgtttgtgcttgttttctacctttctgtatttagccaatatctgcctcagctgcttacat 
tttgagtgaaatatgtcgagataaaaatgatgctgttttgccccttgtacgactgctgctgcaccatgataaacttgttccttttg 
ccactgctgtggctgaattagacttgaaggatacacagtaagagttatattttattaaatgttaattacatgttgttgaaattgga 
50 ccttagtttgacagattgattttgtagtctgaatttttttgtattgatcagccttactgtatagtaggctgaaaagaagtacttaa 

caaataacaaaaggcagttaagctatcaaacagtattcacctaccttaaggacaacaattaatgaaggatgtttttctttaactca 
ggaaatttcatttgttactaatctgcttcttagtgtaatggttcacgtgtcacaagttaaaacaccagagcagaagtgtttttttc 
tttattcattatgtatcacccttatatgcatatgtatgacattctaaaaagcagtcaagtgacttctcattcacgtcatagtctaa 
cactgttgtttttttacacacagagacatacatatactccacatttttggttcataaacatgatttgcctttttaaaaaaacatat 

55 ATATATATATATATATATATATATATATACACACACACACACACATATGTATTGAGTTTTTTGTTTGTTTGTTTTTAAGACAGAGT 

ctcgctttttcacccaggttggagtgcagtggcatgatcttggctcactgcagcttctgcctcctaggttcaagcgattctcatgc 

CTCAG CCTC CTG AGTAGCTGGG ATT ACAGGCACTCGCCACCACGCC C AG CTAATTTTTGTATTTTTG GTAGAGATGGGGTTT C ACC 
ATGTTGGCCAGGCTAGTCTCACACTCCTGACTTCAAGCGATCCACCTGCTTCGGACCCCCAAAGTGATGGGATAACAGGCATGAGC 
CATC ACACCTGG C CATT ATTTTAATATATTTTTGGTAAGTTTGAAAAAC CTAATGG CAGCAAGCTTT T AAATAAATGGTAAAAATT 
60 ACTAAAATTGTAGGTCACTTATGCCTTCTAGTATGTCTTAATCTATTTCAGCTAAATGCTTCTTTCTTAAATTGGTCAAGTATGTT 

ATATT ATTGGTTT CAAAAC CTTTGTTT ACT ACATTTGGTTTC ATCT ATTTCT ATTT CAGAG ATG CAAACACAATTTTT AG AGG AAA 
TTCCCTGGCTACCCGATGTCTGGATGAGATGATGAAAATAGTGGGAGGGCACTACCTGAAAGTAACATTAAAACCTATTCTTGATG 
AGGTACAGAATATATCTCCAACAATGATAGTTTGTGGCCTTATGATAGTTGTTCTTTTATCAAGTGATCTATTGATGGGAAGGATT 
TATTCATTCATGTGTTACTGAAAAAATAGACTGAACACTTTAGAAGCAAATTATTTACTTCTCTGTCAATGGATTTTTACTCAAAA 

6 5 GGT ACAGTAT AGTAT AATCT ACATTAT TTCTTTG7TATGGG ATTTCTATTTT AGCTAGAGTTTC AAATATATG ACAAATACTTTTT 

GATATCATGTTTTAAGAAAATTGTATATGTTATCCCTGCATAGGACATTTTACGCTTTGCTACAGTTTAAATTTCTATAATTAACT 
TTTATTATCAGAAAAATAAGTTATTTTCATTTTGTCAGACTACTTAGAAAAAAATCATTAACTGAAAAATTTATTTTTCAGATATG 
TGACTCCTCAAAATCCTGTGAAATCGATCCTATTAAATTGAAAGAGGGAGATAATGTAGAAAATAATAAGGTAAGTCCTTGTTATA 
TTATTT ATAATTG CATTAAAATTGGTCTTAATGGTGTACCTT TCTCCCACTTACATTATGATAAAGC CATATAGAGGG AAGCAGTG 
70 CTGTTTATTCTTCACATAAGCCTTTATTATTAGCAGCACTTCCAGCTCCTAGGATTAGTTTTTAGAATGTTATTTCCTCAGTGGTT 

TCACTTTATTTTTGTTCTTGATTGTCTCTTTTTGGCTCTAGTAACAATAGTGAACTTAAGCTATAGCTAGTTGCAGCCCCCGTTCT 
AGCCATT CCTTTGGG CTCAAACTGATCAGG CTAAG TG AC ACAGTGACTTTATCAGTCAGT AGTTTCAGTGGCCTCTG AAAAAACAA 
TGATTGTGTT AGGGT CACAAATTTTTATTGCAGTGGATAAT AGTGTCACAATGTCCTTGTGCTTG TGT AT CCGAGTTATTTTGTGA 
TTTCCTTTTGGATCATTTTATTCCCTCTTGCTTCTTGTGAGGTTTATTCATAGATTCACCTCTTACGCCTAGCAAATCTAAATTTA 

7 5 ATTT ATT AAATTAAGT CA 
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HUMAN SEQUENCE - mRNA 

ATGGCGGCGGCGGCGCCTGCTGCTGCGGCGGCTTCTTCCGAGGCGCCAGCGGCGAGTGCGACTGCAGAGCCCGAGGCCGGGGACCA 

ggacagtcgcgaggttcgagtgttgcagagcctgcggggcaagatctgtgaagcaaaaaatttattgccatatcttggaccccaca 
5 aaatgagagattgtttctgtaccataaatttggaccaggaagaagtttatcgtacccaagttgtggaaaaatctttaagcccattt 

ttcagtgaagaattttactttgagattccaagaactttccagtatttgtctttctatgtttatgataagaatgttttacaaagaga 
tctccgtataggaaaagtagccatcaaaaaagaagacttgtgtaatcacagtggcaaagaaacttggttttcattacagcctgttg 
actccaattcagaggttcagggtaaagttcaccttgaattaaaactgaatgaactgataacggagaatggaactgtatgccagcag 
cttgttgtacacatcaaggcatgccatgggttgcctctcataaatggccaaagctgtgacccttatgcaacagtttctctagtggg 
1 0 cccttctaggaatgaccaaaagaagacaaaagtaaagaagaaaacaagcaatccgcagtttaatgaaatcttttattttgaagtaa 

ccagatccagtagttacaccagaaagtcccagttccaggtagaagaggaggacattgaaaagctagaaatcaggatcgacttgtgg 
aacaatggaaacctagtccaagatgttttcctaggtgagattaaggttcctgtgaacgtattaagaactgattcctctcatcaagc 
ctggtacttgctacagccaagagacaatggaaacaagtcatccaaaactgatgacctggggtctcttcgattaaatatatgttata 
cagaagactacgtgcttccttcagagtactatggtcctttgaaaactttgctgctaaaatcaccagatgttcaaccaatatctgcc 
15 tcagctgcttacattttgagtgaaatatgtcgagataaaaatgatgctgttttgccccttgtacgactgctgctgcaccatgataa 

acttgttccttttgccactgctgtggctgaattagacttgaaggatacacaagatgcaaacacaatttttagaggaaattccctgg 
ctacccgatgtctggatgagatgatgaaaatagtgggagggcactacctgaaagtaacattaaaacctattcttgatgagatatgt 
gactcctcaaaatcctgtgaaatcgatcctattaaattgaaagagggagataatgtagaaaataataaggagaatctgcgctacta 
tgtagacaagttattcaatacaattgtaaaatcaagtatgagctgccccactgtaatgtgtgatatcttttattctctaaggcaga 
20 tggctactcagagatttcctaatgaccctcatgttcagtattctgcagtgagcagctttgtatttcttcgtttctttgctgtagcc 

gtagtatcacctcatacttttcatttgcgacctcatcatccagatgcacagacaattagaacattaactctcatctcaaaaactat 

AC aaactttgggaag ctggggg agt ctgtccaaaag c aagtcaagtttcaaag agacattcatgtg tg aattttt c aaaatgt tt c 
aagaagaaggatatattatagcagttaaaaagttcttggatgaaatttcatctactgaaactaaagagtccagtggtacgagtgag 
cctgtgcacctgaaagaaggtgagatgtataaaagagctcaaggaagaactcggattggaaaaaagaattttaagaaacgatggtt 
25 ctgcttaacaagcagagagctcacctaccacaaacagccaggcaaagatgcaatctacacaatcccagtaaaaaacattcttgctg 

tggaaaaactggaagagagctctttcaacaagaaaaatatgttccaagtaatacatacggagaaaccactctatgtccaggcaaat 
aactgtgtagaagctaatgaatggatagacgtactctgcagggtgagccgatgcaatcaaaacaggctcagtttttatcatccctc 
tgtgtatctaaacggaaattggctctgctgtcaggagactggtgaaaacactctcggctgcaagccatgtactgcaggtgtccctg 
cagacatccaaatagatattgatgaagacagagaaacagaaagaatttattccctttttaccctcagtttacttaagctgcagaag 
30 atggaagaggcttgtggaactattgcagtctatcaaggaccacagaaagagcctgatgattattctaactttgtaatcgaggattc 

tgtaacaacctttaagacaattcagcaaataaaaagcataattgagaagctggatgaacctcatgaaaaatataggaagaaaagat 
ccagtagtgcaaaatatgggagcaaggaaaatccaattgttgggaaagcatcttagagtttaacagattggttcagaagaactgga 
AAAT ATT ATTT T 

35 HUMAN SEQUENCE - CODING 

atggcggcggcggcgcctgctgctgcggcggcttcttccgaggcgccagcggcgagtgcgactgcagagcccgaggccggggacca 
ggacagtcgcgaggttcgagtgttgcagagcctgcggggcaagatctgtgaagcaaaaaatttattgccatatcttggaccccaca 
aaatgagagattgtttctgtaccataaatttggaccaggaagaagtttatcgtacccaagttgtggaaaaatctttaagcccattt 
ttcagtgaagaattttactttgagattccaagaactttccagtatttgtctttctatgtttatgataagaatgttttacaaagaga 
4 0 tctccgtataggaaaagtagccatcaaaaaagaagacttgtgtaatcacagtggcaaagaaacttggttttcattacagcctgttg 

actccaattcagaggttcagggtaaagttcaccttgaattaaaactgaatgaactgataacggagaatggaactgtatgccagcag 
cttgttgtacacatcaaggcatgccatgggttgcctctcataaatggccaaagctgtgacccttatgcaacagtttctctagtggg 
cccttctaggaatgaccaaaagaagacaaaagtaaagaagaaaacaagcaatccgcagtttaatgaaatcttttattttgaagtaa 
ccagatccagtagttacaccagaaagtcccagttccaggtagaagaggaggacattgaaaagctagaaatcaggatcgacttgtgg 

4 5 aacaatggaaacctagtccaagatgttttcctaggtgagattaaggttcctgtgaacgtattaagaactgattcctctcatcaagc 

ctggtacttgctacagccaagagacaatggaaacaagtcatccaaaactgatgacctggggtctcttcgattaaatatatgttata 
cagaagactacgtgcttccttcagagtactatggtcctttgaaaactttgctgctaaaatcaccagatgttcaaccaatatctgcc 
tcagctgcttacattttgagtgaaatatgtcgagataaaaatgatgctgttttgccccttgtacgactgctgctgcaccatgataa 
acttgttccttttgccactgctgtggctgaattagacttgaaggatacacaagatgcaaacacaatttttagaggaaattccctgg 
50 ctacccgatgtctggatgagatgatgaaaatagtgggagggcactacctgaaagtaacattaaaacctattcttgatgagatatgt 

G ACT CCTCAAAATCCTGTG AAATCG ATCCT ATTAAATTG AAAG AGGGAG ATAATGT AG AAAATAATAAGGAG AATCTGCGCTACT A 

tgtagacaagttattcaatacaattgtaaaatcaagtatgagctgccccactgtaatgtgtgatatcttttattctctaaggcaga 

tggctactcagagatttcctaatgaccctcatgttcagtattctgcagtgagcagctttgtatttcttcgtttctttgctgtagcc 

GTAGTATCAC CTCAT ACTTTTC ATTTGCGACCTCATCATCC AGATGCACAGACAATT AG AAC ATT AACTCTCATCTCAAAAACT AT 

5 5 acaaactttgggaagctgggggagtctgtccaaaagcaagtcaagtttcaaagagacattcatgtgtgaatttttcaaaatgtttc 

aagaagaaggatatattatagcagttaaaaagttcttggatgaaatttcatctactgaaactaaagagtccagtggtacgagtgag 
cctgtgcacctgaaagaaggtgagatgtataaaagagctcaaggaagaactcggattggaaaaaagaattttaagaaacgatggtt 
ctgcttaacaagcagagagctcacctaccacaaacagccaggcaaagatgcaatctacacaatcccagtaaaaaacattcttgctg 
tggaaaaactggaagagagctctttcaacaagaaaaatatgttccaagtaatacatacggagaaaccactctatgtccaggcaaat 
60 aactgtgtagaagctaatgaatggatagacgtactctgcagggtgagccgatgcaatcaaaacaggctcagtttttatcatccctc 

tgtgtatctaaacggaaattggctctgctgtcaggagactggtgaaaacactctcggctgcaagccatgtactgcaggtgtccctg 
cagacatccaaatagatattgatgaagacagagaaacagaaagaatttattccctttttaccctcagtttacttaagctgcagaag 

ATGG AAGAGGCTTGTGG AACTATTG CAGTCT ATCAAGG ACCACAG AAAG AG CCTGATG ATTATTCTAACTTTGTAATCGAGGATTC 
TGTAACAACCTTTAAGACAATTCAGCAAATAAAAAGCATAATTGAGAAGCTGGATGAACCTCATGAAAAATATAGGAAGAAAAGAT 

6 5 CCAGTAGTGCAAAATATGGGAGCAAGGAAAATCCAATTGTTGGGAAAGCATCTTAG 
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Table 25 

MOUSE NOMENCLATURE 
ICSGNM Gatal 

Celera mCG3964 

5 

HUMAN NOMENCLATURE 
HGNC GATA1 

Celera hCT10890 

10 MOUSE SEQUENCE - GENOMIC 

TGCCTATAGTTTCAGAGGCTGAGTCCATTATCATTGTGGAAGCATAGCAGAAGGCAGACAGGAGTTGGGGCACTATCTGAGACCTT 

GATATCCTGATCCATAAGGCAAAAAGAGACACATGAGCTTTTGAAGCTTCAAAGCCCAGCCCAGCCCCAGTTGACACAGGTCCTCC 

AACAAGGCTACTCCTCCTAATCCTTCTCAAATAGTGCCCTACCCCTTGATGGCTAAGTATTCAAATAGATGAGCCTATGGGCCATT 

15 GTAGACCAGGCTGGCCTGAATTCAGGAATCAGCCTGCCTCTGCCTCCTGAGTACTGGGATTAAAGGTGTGCACCACCACTGCCTGG 

CTGGGCCATTGTTATTCAAACCACCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGNNNNNNNNNNNNNNNNNNNNNNNNNN 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

2 0 NNNflMNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNNNNNNNNN^WNNNNNNNNN^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^^ 

NlINNNNNNNNNNNNNNNNNNNN^^TNlTNNNNNNNNNl'n^JNNNNNNNNNNNNW 

2 5 NNNNNNNNNNNNNNNNNNNNNNNNNNI'INNNNNNNNNNNNNNNNl , R4NNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNh^^ 

NNNNNNNNNNNNNNNNIINNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

30 NNNNNNNNtn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnitnnnnnnnnnnt^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt^^ 

NNNNNNNNNNNNNNNNNNNNNNNNTJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNIWJR^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

fJNNNNNNNNNNNNNNIJNNNNNNNI'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfH'JNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

4 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNN^^NNNNNNNNNNNNNNl^NNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNNNNNNNNNl^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'^ 

4 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNffrJNNNNNNNNNNNNNNNNNNNtft'JNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNIR^NNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^^^^NI^NNNNNNNNNNNNNNNNNN^^WNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
50 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 5 NNNNNNNNNNNNNNNNWJNNNNNNNNNNNNI , n4NNNNNNNNNNNNNNNNNNNNNNNTW 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

60 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

65 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

70 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTGGGTGCAGTGCTGGATATCTACAGGCCCAGTCTCAGTACTGAGGCTGAAGCAGG 

AAAGGCTGCACAGTTGAGGTCAGCCTGGTATACAGCCGAAACCCTCGTCTCAAAAAACTAACATGATTTTGTGTTTTGTCAAGATA 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



attgcttgtttcaggttgctctgcctgattagttttcttgtgtttgtggtgggttttggtatttgtttgtttatttgtttttgaga 

CCAGGTTTCTCTGTGTAGCCCCAACAATCTTGGAACTCTATAGATGGGCCTTGGCCTTGAACTCACAGGGACCTGCCACCTCCGCC 
TCTGCCTGGAATGAAAAGGTGGGAATTAAAAGCGTGCACCCTCACCTCCTGACACTGTTGTTTTGAGAGCTTCCCACTTTAGCCTG 
GCCTTGAACTCAAAGTAATCTTCTTGTCTCAGCCTCCCAAATACCAGGATAACAGGCATGAGCCAGGGTGCCTGATTTCCGATGCT 
TTCCTTGTGCATACTCATGTGTATTCAGATGCCCGTGAACGTGTCAGTGTGTTCACATGGAAGGCCAAAACTGATGTTGAATGTCT 
TCGCCAATCATTTTCCACrTTACTGAGGCAGGTTCTCAGGGAACCTGGAGCCTGTCGATTTGGACTAGTCTCACCTGCCACCCTGT 
TCCAGGGATTCTGTCCCCATCCTTCTACTTGCTGGCATGATAGGTAGACAATATGTCTGTACCACTATGCTCTTGATGACTAGGGA 
GTGGAGTCTTATGAAAGTCAAGGTTATGGGGTGTGGTGGTACACCCTGTTAAGTCCCACATCAGGCAGCTCACAATGCCTCTGCAG 
CCTGCGTTCAAGGGGATCTAGTTCTCACTTCTGGCCTACACACACAGACACACAGACACACGGACACACAGGCACACAGACACACT 
GACACACTGACACACAGGCACACAAAGAAAAAAGTTATCTTTTAAAAACCAAAGTCAGTTGAGTGCAGTGGCATGTGCCTTTAGTC 
CCAGTGCTTGGGAGGCAGAGGCAGGAGAATCTCTGTGACTTCAAGGCTAGTCTGGTCTACTTAGTAAGCTCCAGGACAGCCATGGC 
TACACAGAGAGCTCCTGTCTCCAAAATGTTAATTAATTAAAAAAATAAAACTAAAGTAAAACATTTATTCAAGTACATAATTATTG 
TAAAGTTCTGAGACTAATTCCTTTACAACTATGGTTAAGTAAACAACTACTGACTTAGGTGTTCTGGGATATTTGAAATTCTACAT 
AT CT GTTG C T ACACAT AT AT ACA CG CACAT AC ACAT CTT G AGG CT AAAT T AG G AT ATGTGTCT AAG TTTT T C CAAGT GT T AGG CAA 
AAGTTTGTGTGTTAAAAGTGTGTAGGTTTAATACATTAAGGCAGTCAATAATATTCTCTAAACATGATGCATTGTGTGAAAACCTT 
AAACACATCATTACTAAACCATCTGACATTTCTGCTGTATATTTAGTAAAATTCAGGATTATCGGCTTGTTTTATTTTTAATTATG 
TGTCCATACTTAATTATTTGAGTATATATATATATATATATATATATATATATATATATATATATATATATATATCTGTGTAGGAG 
CATTGTAGACATGAGTACAGGCCCTTGGAAGCCAGATCCCTCAGCTAAACCATCTCTCCAGCTCCTTGTTTTGTTTTATGAGACAG 
GGTTGTGTTACATAGTACTGGCTGATCCAGAACTTGCTATGTAGATCAAGCTTGACTAAAACTCACCACATAGTCAAAACTGGCCT 
TGAACTCCTGGTTCTCCTGCCTCTACCTCCAATATACCATCATGCCCCAGTCAGGTGCCATTTGTATACTTCTCACACTTAAAATC 
TGGCCTGCAGCAAGATGTGGCAGCTTATATCCATGAGTCAAGCACACGCACCCCCAAGTCTGACACGAGAGGATCACCAGAAGTTG 
GAGG CCAGCTT AGGCTGG CCTGTAGTGTATGGTTCTGTCTCAAAAG AG AAAAAAAAG GAGAAAAGGAGT AAAGAAAGTG TAAAAAG 
CTTTGGGCTAGGGGTACAGCTCAGTTGATAGATCACTTGCCTAGCATGTGCAAGGCCATAGGTCTATTATTAAATCTGGGGGAATC 
ACATCATGTACCCCAACTCAGGTGTGGCCATCTGTTGTCAATAAGCTATTTAAAAGAGGCAAATTAAAAGTGAAAAGCAGAGCCGG 
GCGTGGTGGCGC ACG CCTTTAAT C C CAG CACT CTGG AGG CAG AGGCAGGCGGATT T CTG AGTTTGAGG CCAG CCTGG T CTGC AAAG 
TGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCGAAAAAACAAAACAAAACAAAACAAAACAAAACCCAAAAAGTG 
AAAAGCAAAAAAAAGTGATTTAGTCAATCAGGCCACATTGGGAAGAGGGATAAAGACCTCAATACAAGTGCTTCCTTCGAATAGCT 
TCAATTCTACCAGACCAGTCCCAATTCTACCAGACCAGTCCCAATTCTGAGCTGGCACATGGTGTCTATGTCTGAAACAAAAGGAT 
AAATACAGTGACCGTAGGGATGGCAGCTACAATATAGTGTGGGGTACCACACCTAAGAATCATTTTCCATGGCTCTTAGTTACTGT 
TGGAAGGGGTGGGACAAGCAACTCCATTTCACTGGCTTGAGACAGGCTCCCATCAGGAGGTCTACACTGGCCTCAAATTTGGGATC 
TGCTTGTGTCAGCTTCCCAGGCAAGTGCTACCATGCCTACTGTGACTTTATTTTCAGTCTGACCATCTCTCTACCCCCCATCTCTG 
AACAAATATTTTCTGAAGACATTGCTAATTGACCATCTGGTGGTTTGCTTTCCAAAGTCCCATGATGCCAGGCAAAGACTCCTTCT 
GGTTGGTCTGCTTTGAACCGCTTTGGGAGCGTAAATGAGAGATGTCAGGAGCTAGAACTAGTCAGCCTTTCAGGCCTGATTTAAAb 
AACTGGGATATAGAGGGATTGGCTCCGAGGTCAGGTACACCTGAGGTCCATTCACTTGTCCTGTGGCTAATGTCCTGGTGTCTCAA 
AAATGCTGTTCGGGTTCATTTGTCAAAAGCCTGACTTCTGTAGAACGTTAACAGACAGTTCACTTATAAGGCTCTGCAAAACAGAG 
TTAGTGGGCTGGAGAGATGGCTCAGTGGTTAAGAGCACTGACTGCTCTTCTGAAGGTCCCGAGTTCAAATCCCAGCAACCACATGG 
TGGCTCACAACCATCTGTAACAAGATCTGATGCCCTCTTCTGGAGTGTCTGAAGACACCTAGAGTGTACTTACATATAATAAATTA 

AT AAAT CTT AAAAAAAAAAAACAG AG T TAG C AGG T ATTTCG CAAC CAG T AACT AT AACACAG T ACA CAAACAC T AGT T GGGG C T GG 

NNNNNNNNNNNNNNKNNNNNGAAACTGAGTCTGGGATGGTGAGACTCAAAGTTCCTGAAAACAGACCCTTGTCCCCACCCACCTGT 
TACTCTTCTCAGAGGAAGCCAGTAGCTTTGGGGTGATTTCAAAAGTTGGGCGGGGATGGCAGAGATAAGCAGTGTGGGGGCAGGAG 
TACTGACCCCCCCCCCATAGAACAGGGAGGAACTAACGGGGCCCACAGTCTGCAGACACAAGTGAAGTGGGGGAGGGGATAAAGCC 
GGAAACCACGGGGTTTCTGAGAAAGTCAGATGGCAAGATACAACAGATAGGGATGAAGTTGGGGAGCACAGAAGGGTGAACCCCAA 
ACTC CTATGGG AG CTGTCAAGGGGT CCAAGGGATCTTGGTC CTGCATT CTG CCT CTG CAG AAGG AAAG AAAGGAAGG GG AAG AGAG 
AATAAAAAGAGGAAATGGAGGAGGCCTTGAAGAATGGGAGAAAGAGAAGCAAAGGCTTGCCGGAGGAGGAGAAAGAGGAAGGTTAG 
aaggaaagtaaaggaggaaggaaagaggagacacagaaagaggaagagaaatatggtacatgaaaaggagggacaggaggaaagag 
gtgcgagggaagggaccaacagagaaaggaagggaatacaagacagtggaaagaggaaaaggggaagaaaagagggaagaaggaag 
acctggagagacctggagatgaggaagatgggaggagggataggagaggaagaagagggactcagaggcagcaaactgatggagta 
gtagaggtatgacagacaagaggcaacaggaggatggggagagatcagaggaagatgggagaaagggacaaaggatgatggaagaa 
gacaagagacatgacagcctagggagggatggaagggaaggggagaaaaataatctgagagcccaaaaggagacacacagagtctc 
agtgacagattcggagaaagagaaaaaaaaggagggaagagccaggcggtggtggcgcacgcctttaatcccagcacttgggaggt 
ggaggcaggcagatttctgagtttgaggccagcctggtctacagagtgagttccaggacagccagggctacacagagaaaccctgt 
ctcgaaaaaaaagaaagaaagaaaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaggagggaagagaatgtttctgtgtc 
tcacaaccctttctgtcctcacaggttcaaccccagtgttcccatggattttcctggtctaggggccctggggacctcagaaccct 
tgccccagtttgtggattctgccctggtgtcctcaccatcagattccacaggtttcttttcctctgggccagagggtttggatgca 
gcatcttcttccacttccccaaatgcagccacggccgcagcatcagcactggcctactacagagaagctgaggcctacagacactc 
cccaggtaactgttgggtggctgccttggcactggctggaagctgtcagggttgccatagagatggttagctagttcacagttctg 
tgaggtcatcttggaaagagttagaagctctgtggataggtgtaccgccccatttgtaccaatcctcgtctctgtctgccatactg 
tagtgagcacacggagaagccaggctggaagtgtgtacgaagctgtcttatttgtcacttgacctgcagcctcttggtctcaatat 
caaaaagggatggaggggatcgtccttgctatagtgaccagagggacatagaactccgaagtcacccaagcagcaagagactattg 
taggaagaccagaaaactagccaccatgttgggacagacgaacaccatttcactgtaaaagtaggactacctaaggtttgctgttc 
tttccttttcctctctaccccttcaacagtctttcaggtgtatccactgctcaacagtatggagggaattcctgggggctcacctt 
atgctagctgggcctatggcaagacggcactctaccctgcctcaactgtgtgccccagccatgaggatgccccttcccaggccctg 
gaagaccaggaagggaagagcaacaacacgttcttggacaccttgaagacggagcggctgagtccagacctcctgacgctggggac 
tgcactgcctgcatcgctccctgtcaccggcagtgcttacgggggagctgactttcccagtcctttcttctctcccactgggagcc 
ctctcagctcagcagcctattcttcccccaagtttcatggaagcctgccattggccccttgtggtgaggctttcaaaaagggacca 
ggaggttgagttgggctaggtggctcaagacatagctaagctgaccgagccttgcttccttttctctccatctaccagaggccaga 

GAGTGTGTGAACTGTGGAGCAACGGCTACTCCACTGTGGCGGAGGGNNNNNNNNNNNNNNNNNNmJNNNNNNNN^^ 

Nt^NNNNNNIWNNNNtWNNlWimNtmNNlWNNNNCAGTGGTGGTG 

GGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAGCTCCAGGAACAGCCGAGGCTACACAGAGAAACCCTGTCTCGAAAAA 

CCAAAAAAATTTAAAAAAGACTTATTTAAGAACGCCACCTGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTCTTC 

CGAAGGTCCGGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAACAAGATCTGACTCCCTCTTCTGGTGTGTCT 

GAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATCTTAAAAAAAAAAAAAAAAAGAACGCCACCCAACTCATACTGGT 

CCCGGCACTATTATACTTGCCCTCTTCCTTATCCTTTCCCCATAGGGACCATCCATCCCTTTCCCATGCAGGAACCCCGCTACCTA 

CCTAGAACTCCCATCCAAGGCCAGGAATTTTTACAGCTTCCCCAAGGGATTCTTGTGTTTGTTTTGTTTTGTTGTCTGATTTATTG 

ATTGATAGATTTGGTTTGTTTTTTGTTTGAAATGGGGCTTTGCTATATAGCCCTGGGTGGCCTGGAGCTATGTATACGATACTGGT 
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ttttaatttgctatggtcctcctgtctctgtctcttgagtgccagggttacacccctgtcttcctccaagacattctgatatgtgg 

tcaaagtctaaaactagagatagaagaagtcttgcatagctatagaaaagaaactccttgctgggcagtggtagtgcatgccttta 

atcccagaactggagacagaggcaggtggatctcttgtgagctcaaggccagcctggtctacagagaaaattccaggaaagccagg 

ctacacagtgaaagcctgtcttgacagataaatacacagatacatagatacatagatgaataaacttcttatcccagataggaagc 

5 CTTTCCTTAATAGGACTCTCATCCCTTAAGCTCrTTTCTCAGGCCCTGTAAGGCCCTGTCCCCGAATCCTACCTCTCCCCTACCCC 

CAGCACTAATCTCCTGTCCTTTTATTCCTCAGATTGTCAGCAAACGGGCAGGCACCCAATGCACTAACTGTCAAACGACCACTACA 
ACACTCTGGCGGAGGAATGCCAGCGGAGATCCGGTATGCAATGCCTGCGGCCTCTATTTCAAGCTCCATCAGGTATGCTATCCTCC 
atgttgcttcctgtcctccaagcacactcccggctcctcatccagccctcatctaccttgagctgtcttcctctgcctttgcttcc 
tccctctttgctcctctttctcttctcagaagttgtgtacttgcgcctccttgcccaatttccacggcttccacctcaagcctcct 
10 tccatctgtcctctctttcctccttgccacctcccgtgatttgagtcttggctacctcttaccagtgtaggaggatattctgagct 

gagatcagggccacacacaagcacaggtctcacctccctagcacaccctgggtatattactctagccattgaactaattccccatt 
cttaacaaagtggtgttaagagactgtccctagcccagctacatcagcacaaagggctggagctggtaacccctgtggtggtctcc 
gtttctacaggtgaaccgcccactgaccatgaggaaagatggaatccagacgaggaaccgcaaggcatctggcaaagggaaaaaga 
agcgggggtcgaatctggctggagcgggagcggctgaaggaccagctggtggcttcatggtggtagctggtagcagcagtagtggg 
15 aattgtgggggaggtggcctcaggcttggcactgggcactgcaggtactgcccacctctatcaaggcctaagacctgtggtactgt 

NNNNNNN>^^NNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNN^^^INNNNNN^^^NNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNN^INNNNNNN^^NNNNNNNl^N^^^^^I^NNNNNN^JNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNN^^^^N^INN^T^JNNNNN^^NNNNNNNNN^^ 

20 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNN^^ 

NNNN^I^INNNNNNNNNN^^^INNNNNNNNNNNN^^^NN^^JNNNN^^^NN^INNN^^^NNNN^^NNNNNN1^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNN>mNNNNNNNNNNNNNNNNTACrGGATGAGGTTGCAGGTATAATATGTCACAACTGAAACT 

catgatgcaccaacggaactgtgtatctgaagccttgtggacggcatccaggtggccccatatgtcatcgtaagatgctggatgac 
tgattacttgtggatgaggtggcgggagatggcagggtgtcatcaagttgcaggtaaaacagcatgtggagctgtgcgtgcaataa 
25 caggtgaggagacatggaaggctgtaaaggtgtgcttgtgcatgactgggctatcgttgacacagtgtgacgacacataaactgga 

CATTTTTGAAACACTGAGCAAGAACTGAAGTGTAGGATTGTCCTGAAATCAAGGCCATTGAGGGCTACAAAGCAAATGATATACAT 

atagtggagagagagagagagagagagagagagagagagagagagagaggatctcaaaaataaaaattaatcacaatagtttatat 
TCCTTTCAGAGACTGTCCAGAATGGCCATGGCCCTATAAAAGTCCCCAAAGCAGCTCAGCCCTCAGCTCCCACACCTTGCAGACAC 
CCCTTACCTGAATAGCAAGTCTACTCAGAATTGCTCTTACACAGGTTCCTGGCCTTACCTTGAAAAAAGAACCCAGGTTCACACCC 
30 TCATAGAAACAGCTGCCCTGACTGGTGCCGGAAGCACAGGCTAGCCCTGAGATCCTATGGAACAAGACCTCTTGCTCACTCTTGTA 

aactccctctccttccgtccttctctcttcctctctctccccctccctccctttcttcctctccctctgtccctccctctcccagc 

CTTTCCTTATCTCCCTGCTCTCACTCTCTCCTTTGCTCTCATGCAGCTCAGGTCTCATACCTGCCGTGCAGTTCAAGCTTCCCTCT 

AGTTGATTTGTTTTTCTCGATTTTTCTGAGTGGGGGTCTCACTCTGTATGTGACCCAGGCTGGCTTATCTGCTCAGTAAGTATOCC 

AAATTCTGGCCTTGGACTCATGGCAATCCTCCTGCCTCAGCTAGGATTTCAGGCAAGAGCCACTGCACCTGGAAGGGAGCCCTTTC 

3 5 TCCAATAATTCACAGGCAGCCCATCCTGACCTGGATAGGAGCCGCAGTCCCTACCAGCCCATTCAGCAATNNNNNNNNNNNNNNNN 

NNN2WNNNNI^NNl ; n^NlJNNNNNK^n^nWNNNNNNNNNNWNNNNNNl^^ 

NNNNNNNNNNNNNNNNl'JNNNN>fWn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

fTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNbn^W NNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

4 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNHNNNW 

KNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNtnTNNNNNNNNNNNNNNNNNf^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtO^NNNNNNNN^^ 

4 5 ^INNNNNNNNN^^^NNNN1T^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^I^^ 

NNNNtn>JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>»TO'rNNNNNN>ttTNNNNNNNN^ 

NN^JNNNNNNNNNNNNNNNNN^^^NNNNNNN^INNNNNNNNNNNNNNNNNNN^7NNNNNNNNNN^^^ 

^JNNNNNNNNNNNNNN^INNNN^^^NNNNNNNNNNNNNNNNNNNNNN^^NNNNNNNN1 > ^^NNNNNNNNNNNNNN^^ 

NNNNNNNNNNlWNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNjn^ 

5 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNtTNNNNNNNNNNNNNNNNNNNNl'INNNNNNNNNNN^ 

NNNNNNNNNtrNNNNTn^NlJTWNWWNNNNNNNNNNNNNNNNNNNN^ NNNNNNNNNNNNNNNNNNNNN1JNNN 

NNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNbnWNNNNN^ 
NNNNNNNKNNNNNNNNNNNNNNNNin^NNX^NNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNtn*INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

5 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

hn'JNNNNNNNNNNNNNNNNNNNNNNNtt'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNOT 

NNNNNNNNNNNNNNNNNNNNNNNNNNN^NNNNNNNNNNNNNNNNNNKNNNNNNNNNN^ 

NNNNNNNNNNNNNNNtH'JNNNNNNNNNNNNNNNNHNNNNNNNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNNNNNNNNNNNNlfNNWfNNNNNNNNNNNNNNNNNNNNNN>^ 

6 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'TO 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNtn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtH'^ 

NNNI'TONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNKNNNNNhH^NNNNNNNNNNT^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

S 5 NNNNNNNNNNNNNNNNNNNNbTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI-^ 

NNNNNNNNNNNNN>H^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCCTGTCT 

AAACCAAAAACAAACAAACAAACAAACAAAGCACAGCTGAGGTACATCAGTTAGTAAAGTGCTTGCCTTACAAAGACCAGGACCTC 
AATTTGACTCCCAGAACTTTGGTAAAACAGGTCATCTTGCGGGAGCATACTTATAATCCCAGTACTGATGGAAACTGGCAAACCCC 
TGGGATTTCCTGGCAAACCCACTTAGCCTATTTGAGGAATCCCCAGCCAGTGAGAGAAACTATCATGAAAATGTGCTGTGGGGCTG 
70 GTGAGATGGTTCAGCGGATAGGAGCACTTGACTGCTCTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAA- 

ccacccataatgagatctgatgccctcttctggcacatctgaagacagctgcaatgtacttatgcataatagtaaataaatcttag 

AAAAAAAAAAGAAAATGTGCTGTGTCTGAGAAACAACATCTGAAGTGGTGCTCTGGACTTTACATACATGTGAATTCTCCTCTACA 
CACAGTAACACACATACACAAACCCACTCACATGCATGTCAGGAAAAAGACGACACATAAGCCACACTCTGAATTCCATAAACGCC 
TGTCTGGACCCCGCATTAGACCCTTCAGCTTGAATATACAAGATTTCACAGATCTGTCTAGTCCAGGAACTTGGGTCCAATGCTGT 
75 ACAGAAACACCTAGATTTTTAAAAAATTATTGTTTGATGAATCTTTGGGATGTTTTTATACTAGCCTGTCCCTGTGGGTTGTAAGG 
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ATGCCTGCGTTGTGAACTATTTTATGTTGGGCACAAATGTTTTTAAGTGCAGAAGAAGTTAAAGCAAGAGCATTGTTTGTCTTGTG 
GCACCACCGATGGTCCACAGAGGCAAATGTCAGTGTGCAATCGGATGTTTTCAGAAGCACCCCCTGTGTGAGTGGAGGCATAAACA 
ACTGGGAACAGATATAAACAGAAGCATGCACAAAGGTCATTCTCCCAAAAGAGGAGGCACAAGGAATATCCATCTGGCAAAGGGCA 
TTGGTCCATAACCCTCTGGGCTAAAGTTGTCATATGTGATACCTGACTTATTATATAAGTTTCTGGCTTGACCAACTACTGAAAGC 
5 CACTCTTCTGGCTTTAATATAATCTTATATCTTAGTCTGTATAGAAAAACAGCGCCTTCACATCCTTCCCTCTTCCTCAATCATGT 

CTCATAACGTTTGTTrGTTTGTTTGTTAGTTTGTTTTGTTTTTCTCTAGACAAGGTTTTTCTCTGTAACAGCCCTGGCTGTCCTGG 
AACTCACTCTGTAGACCAGGATGGCCTTGAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTACTGGGATTAAAGGCATGCGCCC 
CCCCCCCACCCCCCAGAATGTCTCTAATTTACCAGCTAATATAATCATTCTCCTGAGACCAGACAGGAAACACATAGAGAAATTCT 
TACCTTTGCAGTAAAAGAATTCCTGTGCCAGGCTTGGGGGTGTAGCTCAGTGGCAAAGCACTTGCCTAGTGTGTATGAGTGCCTGG 
10 GTCCCATCCCCATGCCTGCATAAAAGAAAACATGTCAGTCACTGTGATTTGAAATCAATACAACTATTTTTCCAGACTTATTTTGA 

ATTATATGCAGAAGTGCCGTCCACCGCTTCTAGGGCCGTGCCACAAGAGCTTCTCACGGGAGCCTCCACTTTCTGCTTCCCTACCC 
ACCAACTTCGTAACAAGAACTCCAAGTACCCGGAGGAAAGTAGTCAGAAAATGAATTACCTGGGTCCCTGAATTACCAACAGTCAG 
TATTCTGATTGGGGCTTATATGAGAAAGAAGAAATATTTACTTGTGCTGGCTGGGTTTTCCCCATGATTTATTTATTTTTACTCAC 
ATTACGTCCCCATCTGCAGCACACCCTCTTGTTCTTGGTGGTCATCCCATGGTACTGGCATCTCCAAAACTGCTGGGGTCTTGCAC 
15 TACAATTGGGCTGCACTTTCACCAATAGGTTCTGTTCACGGTGCCAAGCCTCAACTTCTCTCCATGACCCCATCAATCTTGGGGCT 

TCATTTGCTATGGAGGCTGCACTTTCAGCAATGG C CTCTCCTGGCTCTCACAGTG CTAGGCG TCAG CTGCTCT CCATG AACTCTCT 
ACG CCTTCAAACCAGTACCAC C TGGGTG ACTCTT AC ACTGCCAAG TTCAGCTG ATAGCG CAAGGTACAAACTTGGCTGCCTCTGGA 
ACATAGCTTTTAGATTTCACCTTGACAGTGCTGGTCGTCTCCTCTACCTCCTCCTCCTCCTCCTCCTCCCCCTGCTTTTCTTTCTC 
TCTTCCTTCCTTTTTCTTTTTCTTTTGCCCCGTCTG7CCTGGAACTCACTCTGTAGACCAGGTTGGCCTCAAACTCAAGAGATCCA 
20 CCTGCTTCTGCCTCCCTATTGCTGGGATCAAAGGCATGGACCACTTCCACCTGGCATTAAGATTTTTTATTTTTGTGGATCTGTGT 

AAGTACACTATAGCTGTTTTCAGACACACCAGAAGAGGGCATACGATCTCTATAGATGGTTGTGAGCTACCATGTGGTTGCTGGGA 
TTTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACTGCTGAGCCATCTCTCCAGCCCTCTGGTCTCTTCTAAATGACCA 
TTAATTTCTCATCTACAGATGAGCAGAACTGAATATCCCAGCAAGACAAAGGATTCACTTAAGCAGTTGTGCTAGCTTGTTAAATC 
TTCAGCCCCTACTGACCAGAACCATGGAATATTAATTCAAAACAACAAATGGCCCCAGTAGTGTCTTTAAACTTCTCCCTGTCACT 
2 5 TCACAAGCCAGGTCTCTATCCTCGGCATTGCTCTCAAAAGTCTCATCTTCCAACCTTTTACAGAACAGCTCATCAAGCAATGAACA 

CCCTCCCCAAAACAACATGGCCAGGGTTGTCACAGCAATGCCCCGCTCCTAACACCAACTTGTCTGAGTTAAGG7TACTATCTCTG 
GGATGGAACACCATGACCAAAAGCAACGTGCAGAGGAAAGGGCTCATTTCACTCACAGTTCCACGTGATAATAGGTAATCATCAAA 
AGCAGTGAGGACAGGAACTCCTAGGGCAGGAACCTGGAGGCAGGAGCAGATACAGAGACCATGGAGGGTGCTAATTACTGGATTGT 
TCCTCATGGCTTGCTCAGCTGCTTTCTGAAAGAATCCAGGACCACCAGCCCAGGAGTGGCGCCACCCACAATGAGCTGGGCCCTCC 
30 TCCTCAATCACTAATTAAGAAAACGCCTCAGGAGAGGCCTGCAAACCCCAGGCCAGAACAATAGACCATCGCCCTTCCCACTATCA 

GAGAGGCTCTATTTAGCACCTGATGGGAGCAGATACGGAGACCTGCAGCGAAAAATTAGGCACCTCTGGAAACCCCAGGGAAGAGG 
GGG AGGACAAG TTGT AG AGGT CAG AGGG ATCAAGGATT C CAG CAGG ACACTGCCCACGGAAT CAGTG AAG CAGGGCT CATAGGGGC 
TCAAAGACACCGAACCAACAACCAGGAGCCTGCATGGAGTTTGCTAGACTCTCTGCATATGCTACGGTTGTATAGCTTGGTGTTCT 
TTCTCGACTCCTAACAATGGGAGCAGGGGCTGTCTCTGACTTTTTTGCCTGCTTCAGGGACCCTTTTCCTCCTACCGACTGGCCTG 
35 GTCCAGCCTTGATGTGAGGGTCTGTGGCTAGTCTTACCGCATCTTGTTATTGCGGTGTTTAGCAGGTATCCGTGGAAGGCCTGTTG 

TCTTCTGAAGGGAAAATGCAGGAGAAGTGGATCTGGGAGAGAGGGGATTGGGAAGGGGTGGAGGGAGGGCAAACTGCTTTTGAGAT 
GTAATGTAGGAGAGAAGAAGAAAAAAGATTGATACAAATAACTGTCCTCTAAGTACCCAAGAATAGAAACGTAACCATTTAGAGAG 
GGG CAAAGAAAGC CTTAC AGGCCTGCCT ACAGCCTG ATCTTACGG AGG CATTTTCTTTG CTTTTTGTAATTTTG CTAGTTATGATA 
GATAATGTAAATATTTTTAGAGAGAGAGGGTTGTCAAGGGGGTCATAACCCGCAGGTTGAGAAGTACTGTTTTAAGTTGCTGAACT 
40 AGAGAGATAGATGCCTTCAGTGCTTGAGTCCCAGCACCCACATCTAAAGGCTCACAAACACTTCTCACTCCACCTCCTGGAGGATC 

CAGTGTCCTTTCTTGCCTCCTTAGGCATACACACAGGCAAAATCCATGAAGTATGCTGGGCATGGTGGCACATGCCTTTAATCCAG 
CACTTGGGAGGCGGAGGCAGAGGCAGAGGCAGAGGCAGAGGCAGAGGCAGAGACACATGCATCTCCGTAAGTTGGAGGCCAGTCTG 
GTCT AC ATAG TT AGTTCCAGT ACAGGTGGGACTGCATGGAG AG ACCCTGT CT CAACAAATAAG TAAACAAGTAG CAG AGGAAGATG 
GCGGCCGCCTTAGCTGTTCGTGGAGCGGGATCTGCAGTGGTCTTTGGGCCTGAGGCTCTCACCCCAGACTGGGAAAACTGAGAAGT 
45 CTCCACAGGGACCATGATCATGGCTTTGTAATTTAATGGAGGCGTGGTTCTAGGAGCAGACTCCAGAATAACACTGGGTTTTACAT 

CGCCAATCGAGTGACTGACAAGCTGACCCCTATTTATGATTACATCTGCTGCTGCTCAGGCTCAGCAGCTGATACCGGAGCAGTAG 
CAGATGCTGTCAGTTACCAGCTTGGTTTCCACAGTATTGAACTGAACAATTCTCCACTAGTACACATGGCTGCCAGGCTCTTTAAG 
GAG ATGTGTTACCGGTG C AG AGAAG AT CTG ATGGCAGG AAT CATCATTGTAGGCTGGG ACCCTCAAG AAGG AG GGCAGG TGT C CTC 
TGTACCCATGAAGGGTATGATGGTAAGACAATCTTTTGCCACCGGAGCCTCCGGAAGCTCATACATCTATGACTATGTTGGTGCTA 
5 0 TCCATCCTGAAGGCACGACCAAGGACGAATGTCTGCAGTTCACTGCCAATGCTCTCTCTTTGGCTAGAAAACACGAAGGCTCCAGT 

GGAGGAGTTATCCGCTTGGCAACCATTCAAGGATCAGGGGTAGAGCGGCAGGTGCTTTGAGGAGACCAGATCCCCAAGTTTACCAC 
TGCCACTTTGTCACCTCCCTGAAGCCTAGATGCAAAAGCTAATAAACAGTGTTAAAGAAAAAAATAAGTAAACAAATATAATTTTT 
AAAACAAATGGTTGGCTGGGTGGTGGTGGCGCATGCCTTTAACCCCAGCACTTGGGAGGGAGAGGCAGGCAGATTTCTGAGTTCGA 
GGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGATATACAGAAAAACCCTGTCTCAAAAACAAACAAACAAACAACAA 
5 5 AAAATACCAAACAAACAAACAAAAAACCCCAAATGGTTGTTAAGCTGGGCAGTGCTGGCACATTCCTTTAATCCCAGCACTTGAAA 

GGCAAAGG CAGGTGAATTTTTG AGTTCGAGG C CAG CCTGGTTT ATAAAGTG AGTT C CAGG ACAGCC AGGG AT ATACAAAG AAACC C 
TGTTTCAAAAAAAAAAAAAAAAA 

MOUSE SEQUENCE - mRNA 

60 ACTCGTCATACCACTAAGGTGGCTGAATCCTCTGCATCAACAAGCCCAGGTTCAACCCCAGTGTTCCCATGGATTTTCCTGGTCTA 

GGGGCCCTGGGGACCTCAGAACCCTTGCCCCAGTTTGTGGATTCTGCCCTGGTGTCCTCACCATCAGATTCCACAGGTTTCTTTTC 
CTCTGGGCCAGAGGGTTTGGATGCAGCATCTTCTTCCACTTCCCCAAATGCAGCCACGGCCGCAGCATCAGCACTGGCCTACTACA 
GAGAAGCTGAGGCCTACAGACACTCCCCAGTCTTTCAGGTGTATCCACTGCTCAACAGTATGGAGGGAATTCCTGGGGGCTCACCT 
TATGCTAGCTGGGCCTATGGCAAGACGGCACTCTACCCTGCCTCAACTGTGTGCCCCAGCCATGAGGATGCCCCTTCCCAGGCCCT 
65 GGAAGACCAGGAAGGGAAGAGCAACAACACGTTCTTGGACACCTTGAAGACGGAGCGGCTGAGTCCAGACCTCCTGACGCTGGGGA 

CTGCACTGCCTGCATCGCTCCCTGTCACCGGCAGTGCTTACGGGGGAGCTGACTTTCCCAGTCCTTTCTTCTCTCCCACTGGGAGC 
CCTCTCAGCTCAGCAGCCTATTCTTCCCCCAAGTTTCATGGAAGCCTGCCATTGGCCCCTTGTGAGGCCAGAGAGTGTGTGAACTG 
TGGAGCAACGGCTACTCCACTGTGGCGGAGGGACAGGACAGGTCACTACCTGTGCAATGCCTGTGGCTTGTATCACAAGATGAATG 
GTCAGAACCGGCCTCTCATCCGGCCCAAGAAGCGAATGATTGTCAGCAAACGGGCAGGCACCCAATGCACTAACTGTCAAACGACC 
70 ACTACAACACTCTGGCGGAGGAATGCCAGCGGAGATCCGGTATGCAATGCCTGCGGCCTCTATTTCAAGCTCCATCAGGTGAACCG 

CCCACTGACCATGAGGAAAGATGGAATCCAGACGAGGAACCGCAAGGCATCTGGCAAAGGGAAAAAGAAGCGGGGGTCGAATCTGG 
CTGGAGCGGGAGCGGCTGAAGGACCAGCTGGTGGCTTCATGGTGGTAGCTGGTAGCAGCAGTAGTGGGAATTGTGGGGAGGTGGCC 
TCAGGCTTGGCACTGGGCACTGCAGGTACTGCCCACCTCTATCAGGGCCTAGGACCTGTGGTACTGTCAGGGCCTGTCAGCCATCT 
TATGCCTTTTCCTGGACCTCTGCTGGGATCGCCTACAACCTCCTTCCCCACCGGTCCTGCACCTACCACCAGCAGCACCAGCGTGA 




WO 03/008583 



PCT/USOi/51291 



CTGTAGCTATGTAGCTATGAACTATGTAGATAAGGGTGACCCCACATTTCCCATTCTCCTGCCTCTACCTCCCGAGTACTGAGATT 
CAGGCATGTATTGCTATGCCTGACATTTTCCTTCCTTTCAGTTTTGTTTTGTGGGGTTTGTTGTTGTTGTTTTGAGACAGGGTTTC 
ACTATGCAGCCTAGGCTGGCTTTGAATTCCTTATGTAGTCCAGACTAAGCTCCAGCTTGAGATCCTTGTGCCTCAGTTCCTGAGTG 
CTGGGATTACAGGCATGTGCTACCGTGCCCGTTTCTCCCTCCTCTTAGAGCCACTGGCCTTTACAGCCCAACCATCTCCTTGCCCT 
5 GCACCCTTAAAGATTTTGTAAAATAAAACCACCTGGAGACATGCGCTGGTATTTGGTTAAATAAATGTCAGTGTCAAGTGGAGCAT 

G 

' MOUSE SEQUENCE - CODING 

ATGG ATTTTCCTGGTCTAGGGG CCCTGGGG ACCTCAGAAC CCTTG CC CCAGTTTGTGGATTCTG C CCTGGTGTCCTCACCATCAG A 
10 TTCCACAGGTTTCTTTTCCTCTGGGCCAGAGGGTTTGGATGCAGCATCTTCTTCCACTTCCCCAAATGCAGCCACGGCCGCAGCAT 

CAGCACTGG CCTACT ACAG AG AAGCTG AGG CCTACAGACACT CC C CAGTCTTTCAGG TGTATCCACTG CT CAAC AGTATGG AGGG A 
ATTCCTGGGGGCTCACCTTATGCTAGCTGGGCCTATGGCAAGACGGCACTCTACCCTGCCTCAACTGTGTGCCCCAGCCATGAGGA 
TGCCCCTTCCCAGGCCCTGGAAGACCAGGAAGGGAAGAGCAACAACACGTTCTTGGACACCTTGAAGACGGAGCGGCTGAGTCCAG 
ACCTCCTGACGCTGGGGACTGCACTGCCTGCATCGCTCCCTGTCACCGGCAGTGCTTACGGGGGAGCTGACTTTCCCAGTCCTTTC 
15 TTCTCTCCCACTGGGAGCCCTCTCAGCTCAGCAGCCTATTCTTCCCCCAAGTTTCATGGAAGCCTGCCATTGGCCCCTTGTGAGGC 

CAGAGAGTGTGTGAACTGTGGAGCAACGGCTACTCCACTGTGGCGGAGGGACAGGACAGGTCACTACCTGTGCAATGCCTGTGGCT 
TGTATCACAAGATGAATGGTCAGAACCGGCCTCTCATCCGGCCCAAGAAGCGAATGATTGTCAGCAAACGGGCAGGCACCCAATGC 
ACTAACTGTCAAACGACCACTACAACACTCTGGCGGAGGAATGCCAGCGGAGATCCGGTATGCAATGCCTGCGGCCTCTATTTCAA 
GCTCCATCAGGTGAACCGCCCACTGACCATGAGGAAAGATGGAATCCAGACGAGGAACCGCAAGGCATCTGGCAAAGGGAAAAAGA 
20 AGCGGGGGTCGAATCTGGCTGGAGCGGGAGCGGCTGAAGGACCAGCTGGTGGCTTCATGGTGGTAGCTGGTAGCAGCAGTAGTGGG 

AATTGTGGGGAGGTGGCCTCAGGCTTGGCACTGGGCACTGCAGGTACTGCCCACCTCTATCAGGGCCTAGGACCTGTGGTACTGTC 
AGGGCCTGTCAGCCATCTTATGCCTTTTCCTGGACCTCTGCTGGGATCGCCTACAACCTCCTTCCCCACCGGTCCTGCACCTACCA 
CCAGCAG CACCAGCGTG AT CG C CCCAC T CAGTTCTTGA 

25 HUMAN SEQUENCE - GENOMIC 

AGCAGCTTTCCATCTCTGCTGTGACTGCAGGCCGTATTTGTCACATTCTTCTCTGCTTATTTTATGTTTTACAGCAAGATTCTCTG 
CAGTCATTGCCATGGGGAGCTGGACATGCTGATCTGTTAATCCTATCCATAAAGAATCTTCCAGCTTGATATCTGATCCAAGCTTG 
GTTCCAAAACACACATTTCTGACACAGTAGGGAGCTTGGCTCATGCTTTTGGTTCCTCCGCATAAAACAACTTCAGCTTCTTTAAC 
ACAAATTTCCTAACACCTATTCACAGTGGACTGAAAACCAGAACCACAGAGCCTATTAATCGTGAGAGCTGGGGTCTCCTTTGGGA 
30 TTCCCACACGCAAACCAACATGCCTTGCCAAAAAAATATGGAACGCTTCACGAATTTGCATGTCATCCTTGCGCAGGGGCCATGCT 

AATCTTCTCTGTATCGTTCCAATTTTAGTATATGTGCTGCCGAAGCAAGCATGGAGATGATTTTTTTAAAATGGTTAGATTCTGGA 
GATATTTTGAAGATAGGGACTGGATGAGTTCAACAAAAAAGAGGATGTCAGCTAGAGAAGAGGCCTGAGGACATTTTGGGTTCTAA 
AACAAGAGAAGGGACAGACAGATGAGTCAGGCAAGTGGGAAGGGAAGTGTGTGGATTCCTGAGTGAAGGAGTGATGGATGGAGGAG 
CATGCGTGAGAGTCTCCTGAAGTAAAGGAGCCCCTGGTCTTCTGGACTCTGGTCGCTAAATAGTCTTCAGACGGTAGTTCAGCCAG 

3 5 ACCCTGTGACTGAACCGCCAAGGAGCCCCAAGAGTGCTGCGAAGAGAGGGAGTGTGAGGATATGAGTTTTAGCAAGTAAAAGGCTT 

TCCTAAAACCTGTAGCATTTTCTGGCAGTGGAAAAAAAGAGGAAAGGGGTTTTCTGCCTCATTCTAAAAGACAATTTGCCATGGAC 
CCAGACATTATATGCCTGAAGATGGATGATTTATGGATGAAAGGAAAGAGAAAATGAAGGAATAGAAGAAGGAAGGAAGGAACAGA 
TGGGTGGATGGGTGAGTGGGTAGGTAGATGAATGAATGGGTAGATGCTCTGATATTTCCTCCCTCCTCCCCCGAGAAACTCCTTCA 
CAGGTGTGCACAGAGAGAGGAATATGAGTTTATGAATTGCAGATTTGCTATAATAGGGAAAGAAACTAGAAACAATGCAAATGTTC 
40 ATCAACAGATTAGTGGTTAAACAAAATGTGGT ATAT C CATTC CATGG AATATTACTTTCAATAAAAGGGAACG AACTTATGAGGCC 

AGCATTACTCTGATGAGAAAACTAGACAAAGATATCACAAGAAAAACTACAGACCAATATCTAAGTATAGATGCAAAAATCCTCAA 
AAAAATACAAGTAAGTAGAATCCAGCAACATATAAAAGGATTATACACCACGGCCAAGTGGGATTTATCCCAAGAATGCAAGGTTT 
GGTCAACTAAT G AAAAT CAAT CAAT AT AATG CATCATATTAACAT AATAAAG AACAAACACC ACATG ATCTTTT CAGG AG ATGCAG 
AAAAAACATTTGACAAAATTCAACATTCCTTCATGATAAAAACACTCAACAAACTAGGAATAGAAGAGAACTTCCTCAACCTGATA 

4 5 AAGGACATCCACAAAAAACCCACAGCTAAGATCATACTTAATGGTGAAAGTTGGAAAGGAACAACACAAGGATGCCCCTTCTTACC 

ATGTCTTTTCAACACTGTATTGGATGCTCTACCTGGGGCATTAGGCAACAAAAAGAAATAAAACGTATCCATATTGGAAAGGAAGA 
AGTAAAACTATCCCTATATGCAGATGACATGATCTTATACATAGAAAATGTTAAGGAATCCACCACGAAACCATTAGAGCCCCATT 
AGTGCATAACCATTAGAGCAAGGTTGCAGGATATAAGATTTTGTATCATATATGCTAGCAATTAACAATCCAAAAGTGAAATTAAG 
AAAACTATTCCATTTACAATAGCTTCAAAATGAATAAAATACTTAGTAATAAAATGAATGAAAGAAGGGTAAGACTTATACACTGA 
50 AAACCATAAAATATTATTGAAAGAACTTAAAGAAGACCTAAATAAATGGAAAGACATCACATGTTCATGGATTGGAAGACTTTATA 

GTGTTAAGATGGCAATACTCCCCAAATTGATCTACAGACTTGATGCAATCCCTATCAGAATCCCAGCTTGCTTCTTTGCAGAACTG 
ACAAGCTGATTCACATGGGAGTGCTAGGGGCCCAAAATACAACAATCTTGAAAAAGAAAAACAAAGTTAGAGGACTCACACCTTCC 
AGTTTAAAAACT TACT ATACAGCT ACAGTAATCAAGACCATG TG CTACTGGCAT AAAAACAT ACAT ATAAATT AACG AAATAG AAT 
TGAAAGTCCAGAAATAAATTCATACATTATAGGCAACTGATTTTTTTGAGACAGGGACTTGCTCTGTTGCCCAGTCACAAACATAG 
55 CTCACTGCAGCCTCAAACTCCTGGGCTAAGCGATACTCCCACATCAGCCTCCCAAGTAGCTGGGACTACAGGCATGCACCACTGTG 

CTCAGCTAATTTTTAAAAAACTTTTTGTAGAGACAGGGTCTCAATGTGTTGGACAGGCTGAACTCCTGGGTTCAAGTGATCCTCCC 
ACGTTGGCCTCCCAAAATGCTGGGATTACAGGTGTGAGCCACTGTGTCCAGCTAGCAATTGATTTTTGACAAGTGTACCAAGACCA 
TTCAATGGGGAAAGAATGCTCCTTTCAACAAATGGTGCTGAGACAGCTGAGTATCCACATGCAAAAGAATAAAGTGGGACCCCTTC 
CTCATACCATATACAAAAAACAACTCAAAACAGATCAAAGACCTAAATGTAAGAGCTAAAACGATAAAACTTTTAGAACGGGGGTC 
60 CCCAACCTCCAGGCCACAAACCCATCTGTGGTCTCTTAGAAACTGGGCCACACAGCAGGAGGTGAGCTGCGGCTTGCTGCCATTCA 

TG AAG C TG AGC CCG C C TCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
tn^NNNNNNNNNNNNNNl^H^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

65 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIH^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNNNNN2^INNNNNNNNt^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTJNNNNNN^ 

NNNNAACCTACAGAAGCACAATATTTGAAAATCACATATCTAAAAAGGAGTCTAGTATCCAGCAATACATAAAGAACTCTTACTAC 
7 0 TCAACAATAAAAGGACAAATAACCCAATTCAAAATGGGCAAAGGATTTAAATAAACACTTCTCCAAAGAAGATAAATGGGCTGGGC 

ACGGTGGCTCATGCCTGTAATCCCAGCATTTTGGGAGACTGAGGCGGATGGATCACTTGTGGTCAGGAGTTCGAGACTGGCCTGGC 
CAACATAGTGAAACCCCATCTCTCCTAATAATACAAAAATTAGCCAGGCATGGTGGCGGGTGCCTGTAATCCCAGCTACTCAGGAG 
ACTGAGGCAGGATAATCACTTGAACCCAGCAGGTGGAGGCTGCAGTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGGTGACAG 
AGCAAGACTACATCTCAAAAAAAAAAAAAAAAAAAAAAAGAAGATAGATGACCAACAAGTTTATGAAAATATGCTCAACATCAGTG 
75 GTCACAGGGAAATGCAAATCAAAACCATAACAAGATACCACTTCACACCCACACCCAGTAGGATGGCTAGAATCAAAAAGAGGGAC 
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aataaaaagtgttggaggccaggcatggtagcctgtaattccagcactttgcaaggccaaggcaggcagattgcttgagcccagta 

gtttgagactagcgtaggcaacgtggcgaaaatcccatctctacgaaaaattaacaaaaatttagctgggtgtgatggcatgcacc 

TGTAGTCCTGGCTACTCAGGAGGTTGAGGTGGGAGGATCACTTGAACCCAGGAGGTTGAGGCTGCAGTGAGCAGAGATCATGTCAC 

tgtactccagcctggggaacagagtgagaccctgccaaacaaaagaaaaaagaaaaaaaagaaaaaagaaagaaagaaagaaagag 
5 agagagagagagagagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaagaaagaaaagaaaagaaaag 

aaaagaaagaaagaaagaaagaaagaaaggagtgttggagagaatgtggttaaatttaaatttgaatccccatatggcagctgtgg 
agaacacttgcagttcctcagaaagttaaacatagaattaccatatcaccccgcaattccattcctagttatatacccaagaaaac 
gaaaaacatatgtccacataaaaactttcacatgaatgttcatagcagcattatttgtgatagccaagagtccatcaatgggtgaa 
tggataagcataatgtggcatttctttttccttttatcttttgagacagggtctcactctgttgcccaggctggagtgcagtggtg 
10 caatcatggctcactgcagcctcaacttgctgatcctcccacctgagccccccaagtagctgggaccacaggcatgcaccaccaca 

cccggctaatttttcttttttgtagacacgtgttcttgctacgctgcccaggctggtctcgaactcctgggctcaagcaatccacc 
cacctcaacctcccaaagtgctgagattacaggtgtgagccaccgcatcctagctataatgtagtaggtattttcatacaaaggaa 
tattattcagtcatgaaaatgaatgaagtactgatacatgctacaatatgaatgaaccttaaaaaacttatgtgaagtaaaagaag 
gcagttacaaaaggccacatattatatgactgcatttatatgaaatgtccaaaacagacaaattcatagagacaaagagatttgtg 
15 atggcccggggatgggaggagagggaaatggaatgggagggtgtatgttaatagatatagggttccttttgggggtgatgaaaatg 

ttctggaattaggtagtggatagttacacaacctcgtgatatactaatcgctttgctatacattttaagagtgaattttatggtta 
agagcaaattttatggtatgtgaattatgtctcaataaacagaaaaagaaaaaaaagaatgaactattgatacacacgacaatgtg 
gaagaatgtcacagacattatgctgagcaaaagcagcacatactgtatgatgtgcttccatttccatgaagtgcaaaaacaggcca 
aaaaaaccccaggtatcatatggtgtttatgggtaccaacatatggagtgatggagtaaaaatactcatgaggaagataaacacca 
20 agctcaaggcagtagaaggagagagggaaatggaatcagtacaagagcatctgtaatatcgcatatcctttaaaaacaatctgaag 

tcaataaggcaaaatattaatgtttgacaaaagtagatgcttgttacagcaccctttatactttccattttttaaaacagtcaacc 
aacagtttgtttctgagggcaaacgcttgactccttaaccaggctttggttgacatttgccttggtgcttttgacaccacagtctg 
tcaggctctgtccccaccctgatgggctccacagtacagaagaggcacaaacagtacaaatgccatggggcctggaccaagcaggg 
gctctagaaccccagaagatgccaggagggagtgagccagtcagggaaggcttccgagaagagaggacattgaagaagagtctcaa 
25 acttaggcctgacggagaagacgcgcggccaggacaccccacccccgccctcgtctcccccaaagcctgatctggccccactgatt 

cccttatctgcccactcccagctgcctccttgctggctgaactgtcgccgcagacttctgagcctgcgccccctccacggggatgg 
gggagggaatggggtgaggcctggcctcacagcctcggggtttccagctcttgctggaggcagggctctggggcgccctactcctc 
acccttggcttctcttcctgagcgctctgtgctctccagaaatgaagaaatggggtgagtccagcggccaaacccttgtcttagct 
cttagacatgcctcgagcctgccattccctgtgaggacagatttccctatgttgcgaccgctgcttctaataataataatgatgat 
30 gataattcccatttacagagcacaccatttatggtgtgccagcaggccctgtgctgagtggttcctacccacgtggggggctagga 

ctttacccgttttccagatgaagaaactgaggctcagagggcgtctggcccaggaatcacacagcaaatcacacagcaaatcagag 
ttgagacaagaacccagggccctggaggaacatcttcatttccacacacctatgtagaaccagtctggaggtgagggcaattatac 
acacttgcaccacaaggagctggtgagaatgcgatagaattatgggtggagagcgcttagcacagtgcctggggtcactcagcaaA 
taatgccgctgctgttattattagtctattaatgctattattaatatcagaattaaacaagcctcggcaacatagcgagacttcat 
35 ctctattgaaaaaaaattttttgctgggtgtggtggcatgcacctgaagtcccagctcctcaggaggttgaggtgggaggatcact 

tgagcccaggaggtggaggctgcagtgagccaagattgtcactgcactccagcctgagtgacatagtgagacactgtccccaaaaa 
atatttagtacgtatcattatcactattgttgttagaattagaatagttttagaattagtgttagtattaataatagtattagtgt 
tagattaaaattagtattagcattagatgagtattactatgaaaattagtatgtcctcatagaagtagagagtagaatagtggtta 
ccagcagatgggagggtaggaggcagggagggatggggagaggctgtcaatgggtacaaagctacagttagataggaggcataagt 
4 0 TCTGGTGTT CTAATGC ATAGTACAATG ACT AGAGT CAACAATAAATG TAT AT TT CAAAAT AG CTG AAAGAGG CGTT CT CGAATGTT 

CTCATCACAAAGAAAAGATAAATGTTTAAGGTGATGAATATGCTAATTACCTTGATTTGATCACTACACAATGTATACATGTAACA 

aaacatcatgttttaccccatatatatgtacaactattatgtgtcaatcataaatttaaagaaataaaattagttttagtgtcagt 

ATCAATATTACAATATTGGTATTACTCTTAGTGTCAGCATATTATTAGCATTAGTACTATAAGTAGTAGTAGGGTTAGAAAGGGCT 
ATGTACTCTCCCTTGTATGCAGTAGGTACTCAATAAATAAATAGGGGTACTTAATATTTATTGAGATTTCAGATTCAAGTAAGTTA 
45 AGATCATGTAACATGGGTTAAAACTCATTTAGTCTCCCCAGTCACTGCATGGAGTGGCTTATTGGGGTATATTATTACCCCATTTT 

TACAGATGAGGAGCTAAATTCCAGAGGGGATGGTAACTCTCCCAAGGTCACCTGATCCATTAGTGGTTAGGGCAGTCTATGAACGA 
GGATGAGCTGGCTCTAGAGACCATCTCCTGAAACCACTGCCACTTAAGTCAGAGGTGTCTTTGTATTCGTTCTCCTTATTACTGAT 
GAGGGTTCAGCATGGGGCGTGGCACACCAGCAGGAGCTCAATAAATAGGAATTCATGGGCTTGCTCTCTTTCCTCCTCAAATCTCC 
CATTGCATATGAGGACACTGAGGCTCAGAGGAGTGAGATAAGAATGGTAAGATCCCTCCAGGGTGGGCCAGTGGGCAAGCTGACCC 
50 CACTGACCTGGGGCTCCACCCTTGGCCTCTGCCCTTTGTAGGTCTCAGTCTCCCCATCTGTAGACTAGGTGGGCAGGACAGCTCCT 

TGTCCCACGTGTGCATGTGTGTCAGATGCTTTCATATAGAAAAAGTGCTCAGGTTAGGTACAAGTCTATGTGAGGTCTATGAGACA 
CTGTGGTTGTTGTCATTAATATTTG GAGGAGGTGGGG CAGGG CAAGAGTGTGGGGACTGGGG TG CGG AGGCCT AGCCACATTCTGG 
TTGTCCCCTGCTGAGGGCTGAGGGCAGAGCCACAGGCTACATCAATCCACATCCTCCCATCCTACCTGCATGGGCACCACATGCCC 
AGGGTGTGATCCAGTCTGCCTGGACCTTCTTCTGAGTCTGTCTCTGAATATCCCTCTGTCTCTGTCTCCCTTCTCAGTTCTCCACT 
55 TCTGTCTTTGGCCTCTTTCCCTTTCAGGTTTTATCTGTCACTTCTGTCCATCTCTGTCTCTCATTCTCTCTTTGCCTCTCTCTATA 

TGTCTTTAATGGTCTCTGGTTCTCCCCGGGTGTCTCGCCCTCTTTGTCTCTCCTTTTCTTTTGTGCCCTCTCTCTGCCTCTTTCCA 
CGTCTGTCTCCTTCTCTATTCATCTCTGTCACTCTCTTTCTCCCCATTTCCATCTCTCTCCGCCTATCTCTGTTTTTGTTTGTCTC 
TCTGCCTCTGTCTCTCCCACTCCACCCCTTTCCTTTCCTACCCTATCCCACTCCTCGAGGAATCATCCCTGGCTCCCACCTCAGTT 
TCCCGCCTCCAAGGCAGCATGGCGGGCAAGAAGTTGAGGCCACTGTCCCTGGGTGTTCCTACCCCCACACCCTCACCCCAAGACAG 
60 CCTGTTACTGCGGCGCCAACAGCCACGGTCGCCTACATCTGATAAGACTTATCTGCTGCCCCAGGGCAGGCCGGAGCTGGCGTAAG 

CCCCAGTGGGGCGCTAAGTGAGTGTGCCCCTGCCTCCCGCCAGCACTGGCCTGGCCTGCAGGCTTAGCCTGGGTCATCAAGGTATC 
CCACAGGCTCTAGTTCAAATCCAGCAGAACCTCTCTGAGCCTCACTCTTCTCACCTGCAAAATGGGTACAGCCACATCCCTTCTCT 
CCCTGCAGCCAGGAAGACGCACATACACAGGAGTCTAGCCCACACCGGCCCCGCACAAATTAAGGGCTTTACTCTCTGAAAAGCCC 
AGTG AAGTCATG AAACCATATCTG CT ATTTT CATTTATCTTGGTTTCAGCCT ATTTTG CTTG TCTGG ACACTACAGT C C ACGGGAG 
65 CCTAGGTCGAGCGAGGTCCAAGAATCCCCAGGGTGGGCAGGGAGGGTGGAAGAGGGCCTCCAGTGCCCAAGAGGTGCCCCACAAGC 

ATGGGACCCGCCCCCTCCCCTGGACTGCCCCACCCACTGGGGCACCAGCCACTCCCTGGGGAGGAGGGAGGAGGGAGAAGGGAGGG 
AGGGAGGGAGGG AGGAAGGG AGCCTCAAAGG C CAAGG C C AGCCAGGACACCCCCTGGG ATCACACTGAG CTTGCCACATCCCCAAG 
GCGGCCGAACCCTCCGCAACCACCAGCCCAGGTCAGTCTCAGCCCCCAGAGAGCCCCCACCAAGGCAACCCTGGGCCTGCTGCCCC 
TACCCTTATGCTTGCTCCAGGCTCCCCAACCCACAGCTGGTCCCCAAAGTGTCAGCCAGCCCTGAATCCCTTTACAGCTCCTCCAA 
70 CCCACCTGTCTTTCCAACTCCCATTTCTACCCCAAATCTACCCCCTAAACCCCACCTCTTTCTGCCCTCTCATCCACTCCGTCCAA 

GATATCTATATCCTCTGGATCCCTTCACTTTGCTCGCTATACCCCTAGGTCTGTCTCCCCTAAACACTAACTCTGTCTCCCAAAAC 
ATGACTTTATCTCCCCAAATCCTTTCCCTGTCCCATATCTGATTTCCACTCACCCAAACTTGTCTCTGTCTCCCTGACTTCTCCTC 
CAAACCTCACTTTTCTGCTCCCAAACCCCTTATCTGCTCTACAACGCCTTGTCTTTGCCCCACTCTCTCTGAGCCCCCAAACCTGT 
CTCTGATCTGCCAAACCCTAGCTCCATCCTCTTACCACCATCTCTGCCTTTCAAACCCACTCTTTGTTCCCAATGACTTCTCTCTG 
75 ATCXCCGCAAACCATTTATCTCTCCCAACTCCCTGCCTGCTCAGTAAAATATCTTTGTCACTTCAAACACCAAGTCAACTCCCCAA 
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AATCTGTTCTGCCGCATGAACCCTCATGTCTGCCTTCCCCAAACCGTATCTCAGCCCTAAAACACATCTCATTGTCTCCCTGAATC 

tctccagctccaagcctttctctactccaattctatcttggcttctcaaactcccctttactagccacattctgtctgcccaaaca 
gatctttgactcctaaactccatctctcctccagaaaaacccttgaactccccagacttttctatgaccctcagaatctgactccc 
acactacttctcaactttatttctgactctcaaacttcgccccgatcccccaacctcgtctgttttcacaacctattcctgagccc 
5 aaaatgtgtctctgaacttccaagctcgtctctgctccacaaccccgcccatatctgcctccccacaaactccatggctacacccc 

aaacctctctgacttaaccccatatctgaccttcaaattccacctctatctccccctaagccccatatctgccccctagaccttat 
atctgctcccttcagcccggtgagaccctcccttgagggctgggattggaacgttacctggggtgaggggctggggccgagggaga 

GTGGAGGGTGCCAGCTGCTGCCTGCTGCCGCCGTTGGGGCAACACTTACTCTAGTGGGGCAGCTGATAAGGAGCTTTCATATCCCC 
CAGCCTCGAGATAAACTTTATCTCTGTCCGGAGAGTGATAACTGGGGGTGAGGAGGCTGGGCCCCTGCCATGGGAGGGGTGGGCAG 
10 CCCTGGACTCACCAACGTGTGAGGTGCAGGGGTTGGGGGCAGTGGGGCTGGAGGGAGATCATGGTGGGTAAGGTGGAGTTGAGGGG 

atgagggaatagtggtgaaagagtgagcagaagacacacaatgagacagggaagagagggagaaacagggagagatgggaagagag 
agacagagacacagagacaaagagcaagagacaaaagagacatgaagagaaaggaaaaacagagagagagaaactcaacgagtaag 
agacagagacagacagatggccggagaaaaagaaggaaagacccgggagcagaaaaggagatagaaatgcagagatacacgcaggt 
agcactgtgaagaggcagagactaacacagaattagagacagagaggaaagagatggagaccaagatggggaagcaaaacactctc 
15 ttcagagagcaacagcagGcaccctggggctgagaaggtgttggcggtgggcacacttgtggcccatctctttcctagcataactc 

ccaagcctgggcctgccccttagcctgtctataccatgggtcatgtaagcaggagtgaggggcagtttgaagacagccttctagtc 
tagccctgtcactccaccctacagacacagaaacagagcaggccagcacaatagggccagggccagcattccaggctccttatcct 
GAGCTG catgtgg ctgggt acggtcaggggtatgggactagt aag aggcacgtgg acataagg t cag aggg cccaaagag agggaa 
acagagggaacagacaaacaagcaggaagagtgggagagatgcagagatgttcagagagataggagaggagagggagaaagcaaga 
20 gtaacagaaagagagagccagagagagaaacatgggaagacagaaaagaagacagaaaatcatcaaacattacaaaagcacagaaa 

gaggtcgggcgcagtggctcacgcctataacctcagcactgtgggaggccgaggtgggccgatcacttgaggtcaggagttcaaga 
ccagcctggccaacatggcaaaacctcgtctttactaaaaatacaaaaattagctgggtgtggtggcatgtgcctgtaatcccagc 
tactagggaggctgaggcacgagaatcacttgaacctgggaggctggggttgcagtgagctgagatcgcaccactgcacaccagcc 
tgggtgacagagtgagactccgtctcaaaaaaaaaaaaaaaagaaaaagaaaaagcacagaaggagaagacaagctatatcataga 
25 aacacagaaagctggggaagctacagagtcagacttgagagggaacagagagtcaggggaaagagccccaggggatagagaagtgg 

agagctagatgacagacacacacaaggcaaaacaggcaaagggccatcccacaggtctcagctcagccccagcccatcaccacccc 
caatacagcagatggggaaactgaggcctgggaactgaaagagcctgaaagcagaactctggtgggcctctccaggggagagggta 
ccggtagaggtacctcccacctgccaccctcttcagaggaagtcagtggccttggggtgatttcaaaagttgggcggggaaggcag 
agataagcagtggggggtactgacccccccccaaccaagaagtagggaggaactaagggggccttctgtctgtagacgcaacagag 
3 0 gtggagggaggagggagtcaagcccggaaaccatggggtttctgagaaagttagagggcaagatacaacagatagggatgaagttg 

gggagcagaggatggtgaaccccaaagtcctgggtgaagtgaccaagaggcaagggactctggtcctgcatgccatcccaccctca 
cccagactcttctagagggggagggaagaaaggacggggggacggggagaataagaggaagtggaggaggggaggagaggagatgg 
ggaaagggagaaaaggatgaacagaaaagggaggagaaggatgaagaaattggaggggaggagaaaatgagtagtaggagaaaggX 
gtggagagtagatgtagacaggggaagagaggccggaagtggtggctcacacctgtaatcccagtactttgggaggctgaggtggg 

3 5 aggatcacttgaggccaggagttcaagaccagcctgggcaacagagtcataccccatttctacaaaaaaaaaacaaaaactagcca 

GG CCTGGTGG CACACACCTGTAGT CCCAGCT ACT CAGGAGGCXGAGGC AGGAGG AT CACTG CCGGG AG GCAGTGGTTG CAGTGAGC 
CGAGATCGTGCCACTGCACTCCAGCCTGGCAACAGAGGAGACCCTGCCTCAAAAAAAAGTGTGTGTGGATGGGGGAGAGGGAGATA 
AGGTGTGTGAGAAAGGTAGAAAAGGAGAATGAAGACAAAAAGAGAAGGAGGACAAGGAAGAGGGGAAACAGGAAAGGAGAAGGAGG 
AGGTCAAGGAGGAAAAGAAGAAGGTGGAGGAGAAAAAGGAAGCAGGAGAGAATGAGAAAAGAGTGGAAAGAGAAGGAAATGGGGAA 

4 0 GAGGGGGGCAAAGAAGAGATGGGAAGAAGAGAGACGGGAGAAAGACAGGAGGAAAAGGGAAGGGGGGAAGAAGAGAGAGAATGGAA 

GGAAGAAGGGAGAGGTAGAAGCAGATGAGAGTGGAGGAAGAGCGAGAGGAGGGAGGAGAGGAAAGACAAACGGCAAGAGGGGGAGA 
ACGAGGAGGAAGATGAAAGGAGGGGCACACAGGAGTGGAACGGGGAGATGCAGGAGGGAAAAGAGAGGAGAGGGAGGAAGAGAAGG 
AGGGGAAGGAGAGGGGAGACTAAGGTGAGGAGGAGGGGGGAATGGGGAGGTGGGAAGGAGAAATATGGAGACTGAGGTGATGGAGT 
GGGAGGAGGGGGAAAGGAGGGAAGAGGAGCAGGTGAAAGGAGGTGGGGGGGAAGGATTTCTGTGTCTGAGGACCCCTTCTGTCCTC 
45 GCAGGTTAATCCCCAGAGGCTCCATGGAGTTCCCTGGCCTGGGGTCCCTGGGGACCTCAGAGCCCCTCCCCCAGTTTGTGGATCCT 

GCTCTGGTGTCCTCCACACCAGAATCAGGGGTTTTCTTCCCCTCTGGGCCTGAGGGCTTGGATGCAGCAGCTTCCTCCACTGCCCC 
GAGCACAGCCACCGCTGCAGCTGCGGCACTGGCCTACTACAGGGACGCTGAGGCCTACAGACACTCCCCAGGTAACTCCATTGAGT 
GGCTGTCTTGGCATTGGCTGAGTGCTGTTGGGGTTGCCATGGAGATCCTTGGCTAGGTCAGAATACCACTGTGAGGATATCTCAGA 
AATGGCTGGAAGCTTCTCAAATGGATGTGCCGACCACTTTCCCTAGTTAAGTGCAGACCTGGGAATTCCAATGCTCCTCAACCTGC 
50 CATATTGGGGCGGCCACACTGAGAGGCAATACTGGAAGTATGTGGTGGTTGCCCTAGTTGTCGAGTGATCCGTGGAGCTCCAAATC 

CCAACAGTCATCCTCAAAAACCCACTTGGAAATGGTCAGAGGTTATTGCAGAGGCCACACTGACCAGTGGGGGTCAGGATCCAGGA 
AGCATCCAATGGCCAGCAGCTGTTCTGGTAGCCTGTGGAAAAGCTGGGAACTTGGCCACCATGTTGGGGGTGCTGGGAACCACTGC 
ACCCTGACGTGCGCTGACCCTAGACTGATTTTGCCTCTTCTTTCCTCCATCCCTACCTGCCCCCAACAGTCTTTCAGGTGTACCCA 
TTGCTCAACTGTATGGAGGGGATCCCAGGGGGCTCACCATATGCCGGCTGGGCCTACGGCAAGACGGGGCTCTACCCTGCCTCAAC 
55 TGTGTGTCCCACCCGCGAGGACTCTCCTCCCCAGGCCGTGGAAGATCTGGATGGAAAAGGCAGCACCAGCTTCCTGGAGACTTTGA 

AGACAGAGCGGCTGAGCCCAGACCTCCTGACCCTGGGACCTGCACTGCCTTCATCACTCCCTGTCCCCAATAGTGCTTATGGGGGC 
CCTGACTTTTCCAGTACCTTCTTTTCTCCCACCGGGAGCCCCCTCAATTCAGCAGCCTATTCCTCTCCCAAGCTTCGTGGAACTCT 
CCCC CTGCCTCCCTGTGGTG AG AAATTC AAAAAAGGAC AGGGAAGTTG AGGTGGG AGGGGTGG C CCAAAGT AAAG CTG AGCTG AGC 
CTAGCTCCCTCTTCTCCTCTCCACCCCACCAGAGGCCAGGGAGTGTGTGAACTGCGGAGCAACAGCCACTCCACTGTGGCGGAGGG 
60 ACAGGACAGGCCACTACCTATGCAACGCCTGCGGCCTCTATCACAAGATGAATGGGCAGAACAGGCCCCTCATCCGGCCCAAGAAG 

CGCCTGGTAAGACCACAGACCTGCTTCACCTTATACACAGGAACCCCTGTCCTCACCCTGTACAAGAAGCCACATCTTCCCATTAT 
ATAGGAACGCTGTTCTCATGATTACAGGAAGCTACTGCAGGCCACCCTGTATGGGAACCCCTGTCCCAATATCACATGGAAACCCT 
TGCCTTCATC CTAC ACAGGAAAATCT CCTCATCCCAT AT GG AAATCCTTGCC CTCAC CCTG CATGAG AACT C CTG CCCTTTC C TTG 
TACAGGAACCCAGATCTATAGAAGCTCCTATCCTCAACCTACCCTTATAAGCTTCAAACAGAAACCTTTGTCCTCACCCTGCACAC 

6 5 CAGTGTTTTCGTCCTTGGCTTCACACTGGAATCACCCCAGGTCCCTTCTCCCAGATGTGCTGATGGAATTGGACTGGGATGCTGCT 

TGGGCATCAGGATATTTTAGCTCCCCAAGTGATTCCGATACGCAGCCAAAGCTGAGAACCACCAATGTAGTCCCCCATAGAATACA 
G AACAAAAGAAACTTAT AC CAGAT AGG AACCCCTGTACTGG CCCCATACAGAATC CT CAGGCAT CAC CCTGTAAACAAAGCCCTG C 
CTTCAACCTGACCCTCACTTCTTGGGTCCTCCTGACATCCCCTGTGAGCCCCTTACCCCCACTTCCACATCCCCAGGGCACTGATC 
TCACATCCTGTCGTCCCCTAGATTGTCAGTAAACGGGCAGGTACTCAGTGCACCAACTGCCAGACGACCACCACGACACTGTGGCG 
70 GAGAAATGCCAGTGGGGATCCCGTGTGCAATGCCTGCGGCCTCTACTACAAGCTACACCAGGTGACGCCCTGCCCCTTGGAGCCAC 

CCCTCTGCTTTCCCTGTCTTCATGCCACACTGCCCCCCACTCTGTTCCTGTTCTACCTCTCTCTTCCCCCACAACCCTCTTTCCTC 
TTTCCCCTTTCCCTCCTTCCTCCCCCTTCCCCCATCTCTTCTACTTTCCCCCTTCCTCCATCTCTTCTACTTTCCCCCTTCTCTGT 
TATTACCCTCCCTCCTTCCTTCTCCATTCCCTCCTCCTCCGCCCTCCTCCTTCCTCTCCTCTCCCCCACCTCCAGGCATCAGCTAA 
TGTCCAACCCCCTGCCCTAGACCTTGGGCAGCTCCTATCAGCCTTGGAGGCTTTCCTAAGCTCAGGGCCTCACAGCCTCAGGATTC 

7 5 CTTGGACAATCTCAGCACCCAAAAATTATCTTACCCTGAAAGAAGTGGGGTAGAGAGGGTGTCCCTGGTTGACACAGAGAGGCAAA 
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ggtctggagttggggacacccgcagcctcctttttggcaggtgaaccggccactgaccatgcggaaggatggtattcagactcgaa 

accgcaaggcatctggaaaagggaaaaagaaacggggctccagtctgggaggcacaggagcagccgaaggaccagctggtggcttt 

ATGGTGGTGGCTGGGGGCAGCGGTAGCGGGAATTGTGGGGAGGTGGCTTCAGGCCTGACACTGGGCCCCCCAGGTACTGCCCATCT 

ctaccaaggcctgggccctgtggtgctgtcagggcctgttagccacctcatgcctttccctggacccctactgggctcacccacgg 
5 gctccttccccacaggccccatgccccccaccaccagcactactgtggtggctccgctcagctcatgagggcacagagcatggcct 

ccagaggaggggtggtgtccttctcctcttgtagccagaattctggacaacccaagtctctgggccccaggcaccccctggcttga 
accttcaaagcttttgtaaaataaaaccaccaaagtcctgaaattgtgggtgtgtctatgtgtggctgaacagcagagctgagtgg 

AGTGTGTAACAATGCCTGrGGCTCTCTGATGACAGTGCATGGCTGCAATGTGTGACCATGTGAGGCTGGCTGAGGCGGCACATGTG 
ACACTTTGTGACCAAGGGTTATGTTGTGTGATTGGAACAATCTATGTGAAACTTCTTGTGAAGTGTCCAGGTGGTTCCATATGTCA 
10 TGGTAAGAGGCCACGCAGGGCTTGCTGACGGTGGGGGTGGTGCCGGGTGACTATAAGCACACTGGAAGTGTGTGTGCTGGAGCAGG 

TGATAAGGAGGTGTGCGGGGCTGTGGTCTTGTGGCTGGGCATGACGCTGGGGGACCTTTGAGACGGCATGACGCTGGGGGACCTTT 
TAGACAGCATGACAGCATACGTGGTGGGCACAGAATCTGGTAAAGATTCTTGGAATGTTGAACAAGAAGTGTGTGTCAGGATGTGT 
TTGTGGGTCTGGCGATGGCAATATTTCAGTGCAAGTCCCTGTGCATGGGCATGGGTGTGCGTGTGTGTGCATTACGTGTGGCATGT 
GCCATGTCACAGTGTCTCTGAGTGGCTGACAACATGAGCAGCTCTGTGTACATTTGTTTGTGGAGGTCTCAACAGCAGAGTTTCAG 
15 AGGGTATAAGTTAGGGACTCTCTTCCAAGGGACAAAAGACACATTCAGGAAAGGAACACGGAGAAGGGTGGAGCTGGAATGGTAGC 

TGGCAAGGTCAGAGGCCAGTGCTGGGGCGCAGGGTTGTCCGTGGGTCTTCCTGTCGGACTGGTCTTATCTTGCTCAGCCCAGCTCA 
GCCTGCAGCCCTGTGGGAAATGGTAGAGAATGAGAGGGGGAGATTAGGGGGACAAAGCAGCCCCTGGAGGTGGTTTCAACCTCAGT 
AGGTGGGGCGCTCCACACAGTGCCAACCCCTTCCCCAACATTCCCACTCACCTGGGTGAACTGCTCCCCCCACAGCGGAGTCTGTT 
CCTCAATTTCACAAACACACAGGAGCATAATCTGAGTCATGCCTTAAGCATCCTAAGGCAGACTGCTTAAGTGGCTCAATGGAGGC 
20 CACACAGCCAGTGGCAAGGGGCCCAGCGGGGCAGTCTGGCCTGGTGTCCATGTGCTCAGCCACACCCCACAGCCAGCAGCACCCTT 

TCCT AAGGG CTCACTGTGGGTCAGG CGG C AGGCTGGG AGGCTC CAGTTG CTTTAGTTC ATTAGTG CCTG AAATAAATATTCTG AGG 
AAAATATACCCATACTCATTTCACTAATGGAAGAGTGAGGCCCAGAACTGATGAGTAACTTACCCTGACCACCAAGTTTAAGGAGT 
GGATTTTGGATGGGGTGAC ACACCC AGCCC AGCAAAT AAGTG CTGCTCACACTTAACCGCTCTTT ATGGCTTCTT CC CT AG AG CCC 
CGGATATGGGGGTTGCAGGGACCCACAGGTCCTGACC AT ATT ATAGGTAAG CAG CTGT C CTCCACAGAAC ACCAGCCCAT CAGCTA 

25 gcgggcattccagctccactaagtagcctgctgcagaatcacaggagtctattatgctcactgtgggcattgtccacaacagccct 

gatcccataaaagacacgtgtctggcctcccctcagaagcccagccctcacaccctgcaggaggccccatcctctaaaaaccccct 
tcagaacctgtgctggacacatgcctggccccaccttgttcaggagccccgggcctcacccccataagtatagctcccccagcctg 
gtacagaagactagctctgaagctctaggggagcccttcatctaattatcgacaggaaacccatcctgatcctgtacaggaatgcc 

AG CG CTTACC CTGAAT AGG AGG AACCTCTGCCT AACCCC AGCTAGGGACATC TGGACTAAGCTGT AAGGAAG CCCCTG CACAC C CT 
30 GGACAGGAACCCTTGTCCTGACCATCCACACAAGCCTCAGTCTCCCTATACGAATCCTGTCTTGACCTCAGACAGGAACACCTTTG 

T ACT CACACTG CTGC AGTCCTGTCCTCCAGG TAGCATT TTAAAAACACCT CACTCAC AATAATC TG AGT AGT AAACCATGGACCCA 
GCTCTGTCTTTACAGAAATCCCTGTCCTCAACCTCTTCAAGGACCCTGACTGTGTGTGGAACCTCTTGCCTTCATTGTTGACAATG 
ATCCCTGATGTTGCCCTGCACAACAATCCATGACCTCACACCCTATCCCATAGAGTCCACAGGAACCCATGATCCAACTCTCAACA 
TGAACCTCAGTCTTTAACTTGTATAGAAAACCACTTCCTGACCTTATGGCAGGAATGCCTGTCTTGACCATTTACTTTAAGCCCTG 
35 ACCTCAGCCTATACAGGCACCTATGGCCTCACCTGATACAGGACCCCCCCTTCTCACTATATAGGTCGCATTTATTGATGCTGCAC 

GAGGCTCCTGGGCCTTACCTTGTATTAGCTCCACTACCCTGACCCTCTACAGCAGGGGTTCCCAACCCCCAGGACACGGACTGGTA 
CTGGTCCATGGCCTATTAGGAATTGGTCCACACAGCAGGAGGTGGGCAGCAGGCAAGCAAGCATTACCACCTAAGCTCCGCCTCCT 
GTCAG ATCAG CAGTGGCATTAGATTCTC ATAGGAG CACGAACCTT ATTGTGAACTGTGCATGCAAGG AAT CTAGGTTG CGTG CT C C 
TTATGAGAATCTAACTACTGCCTGATGAGCTGAGGTGGAACAGTTTCATCCCCAAACCATCCCCCACCATCCGTGGAAAGACTGTC 
4 0 TTCCACGAAACCGGTCCCTGGTGCCAAAAAGGTTGGGGACCGCTGCTCTACAGGAAGCCTGACCCTAAAACTGTTCCAGGACTTCT 

GACTGGTCTCTGCAGAAAGCCTTTGTCCTGAACCTCAACAGAAATCCTTTACTTTTACAGTAATTTATTTACAGGAATCTCTGTAA 
TTTACAGGAATCTCTGATCTTTATAGGAACTCCTAGCTTTACTCTCTGGAAATACACTGCTTACCCTGAACAGGAAGCTTAATGTG 
ATTCTCTATAACAGCCTTTTCCCTGGCCTTGTCCCAGAAGCCCCACCTGCACCCTGTACAGGAACCACTGCCCTGACCCAACAAAG 
AAACACCGACCTGAATCTCTGAAGGGGCAGTGTCCTAACTACACAGAGGATCTTTGTCCTGAACCCGCACAGGAACCTCTATTACC 
45 CCCAGCAGGAACCTGTGCCCTGAGCTAGCACAGAAAATCCTGCCCTTACACTCAACAGGAACCTTTGATTTGCCTCTTTAGAGTAA 

TCCAAAGAATGAACCAGTATAAAAAACCTCTACACTGTACAAGAACCTCTGTTCTGTACTTGTTAAACAACCCATAATCAGAATCA 
CCATGAATACCTGCCTGGAGACTGTACAGGAACCCCTGACCTAACCCCCAATGGAATCACCTGATCTGTCTGTCTCTAGTAACACA 
GCTCTGATCCTGGACAGAAATACCTGGCCTGAGTACGCTGTGATCCTCTGGCCTGGCCGTCTACAGAAAACCACTCTCCTGGCCTC 
AAAAGGAACACCTAACCTTAATCTGTATGGGAAAAAATGCCTTCACAGTTTTCCCTCTCACTTTACAATGTCTCCAACCTTTGTAT 
50 TTCCCTGCAAACCTGCCTTACCAGGTAACAGAATCATTCTCCTGACCCCAGACAGGAAACACTAACCTGACCCAGAGATGCTCCTA 

CCCCTACACAGTAAGAGTCCCTGTCTCAATGCTTTAAAGAGAAATTTCTATAGCAGTGCTGTCCAATAGAAATATGTGAGTCACAC 
GGGTAATTTTATATTTTCAATGTAGCCACATTAAAAAGAGAAAAAAAAGATAAAATTATTTTCAATAACATCAATATACTTAACTT 
TACCCAATATATTCAAATATTATTTTAACATGTAATCAATATAAAAATTACTGAGCTATTTTAAACTTTTTATACTGAGTTTTGTG 
ATCTGGTGTACATTTCACATTTATAGCACATCATCTCAAGTTAGACTGGCCACATTTCAAGAGCAGTAGCCACACGTGGCTGGTAG 
55 CTACCATATAGGACAGCATAGGTCTGTGGAGTCTACGGAACCCTATAGCAGACACTGCTATAAGCTCATTGAGACCTGTTCCTGTT 

CTTCCTGAGCTCACTCTACCTATTCCAGCCTCCTCTGCAGATAGATGTGGGCACATGACAGAGTTCTGACCAATGGAGTATGGGCA 
AAAGTGACATATACCAGTTCCAGGCCTGACCCATAAAAATCTCTCATGCAATCCTCCATTTCCTCTCTTTCCCTGTCTACCAACTG 
AAAACCAACTAACTCCAAGGACCTAGAGGAGGACAGAGTCACAAAATAGAGTTTGCCTGGGTCCATGAATGAACAGTAGTAAATAT 
TCAGATTGGCTTTTGAATGAGCAAGAAATAAACATTTATTCGTTAAGCCCCTGAAATTCTGGGTTACAGCAGCTAGGATAATTTAG 

TGCAGTGGTGCAATCTTGGTTCACTGCAACCTCCGCCTCCCAGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGTGT 
ATTAG CCCGGCT AATTTTTGTAG TTTTGGT AAAGATG GG ATTT CACCATGTTGGCCAAG CTGGTCT CAAATTCCTGAC CTCAAATT 
ATCTGCCCACCTAGGCCTCCCAAAGTGCTGAGATTACAGGCGTGAGCCACCACGCCTGGCCAGTAATTTTTTTTTTTTTTTTTTGA 
GACAGGATCTCACTCTATTACCCAGGATGGAGTACAGTGGCACAATCTCGGCTCACTGCAACCTCTGCCTCCCCTCCCAGGCTCAA 
65 GCGATCCTCACACCTCAGCCTCCCGAGTAGCTGGGACTACAGATGCACACCACCACACCCAGCTAATTTTTGTGTTTTTTATTGAG 

ATGGGGTTTTGTAATGTTGCCCAGCTGGTCTCAAACTCCTGAGCTCAAGCAATCTGCCCTCCTCTGCCTCCCAAAGTGCTGGGATT 
ACAAGTGTGAGCCATTCTGCCTGGCCAATAATAATCTCTTGACCGAAATCTAGACACCTGATCTCACTGTCTATATGAACACAAGC 
TCTGAACCTATACAGAAACACCTGTGACCCAGTACTGGCCCACCTGATCTCTTTGTAGGAAGCTGTCATAACATAGGTCTAAGAAG 
CCCCATCCTGGCCACGAATGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAAGCTGAAGCAGGCAGATTGCTTGAGTCCAGGAG 
7 0 TTTGAGACCAGCTTGGGCAACATGGCGAGACCCCATCTCTATAAAGAAAAAAAAATTAGGCAGGCATGGTGGCATGCACTTGTAGT 

CCCAGCTACTTGGGAGGCTGAGGTAGGAAGACAGCTTGAGCCCAAGAGGTTGAAGCAGCAGTGAGCCGTGTTCACACCACTGCACT 
CCAG C CT AGG CAACAG AGTGAGACCCTGTCCCCTGTATCAAAAAACAAAAACAAAAAAACAAAAAAACAAAACCTTAAT CCTT AAC 
TTGCACAGGAACAGGAACCCATAGTCTGGAGCTCTCTAGAAACCCCTGCTTGATTCAGTAAAGGTACAATATAGAAACCATAGGAA 
TCCCTGTCCTCATTCTGTCCAGGAACATTTGGAATGACCCACCAGAGGTACACTAGAAGTGACCTGACCCTGCCCATGAATCCCTG 
7 5 TCCTCACACACCTCACACAAAAGGAATACCTCTCCTTAGGAAAAAAGGCCCCTACCCTCAATCCTGCAAAAGAATACCAGCCAGAT 
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agagaccaaggcctgacactacagcacagatcggcaaactatggcattcaagccaaagccagactgtgggctgttttacattttta 

aagggttgttttttaaaaagagaaaaaaagaaaaatgccactgagaccgtatgtggcctgcaaagcctaagatgtttactctctgt 

CCCTTTATAAAGTTTGCTGACCCCTGCTCTTCAGAAACCTCfCTTCTGATCCAACAGAAAAATGGGCCTTGACCCTTTGCAAGACT 

ccctactctatcaggctgcaggtatcagaactctagaatttttttgtagtgtgttatcattgtatgtgttttctttggtgagtgta 
5 ggggtttaaaggtcttaggtctgcaactcttttgcgctgagacaaaagataggttcacgtaggaggggtgagagggaagaggcggc 

aggacatcttcaagaggatcagagggcaaagctactgggcggtgagaccgtcaatctgtcagtctgatgcagaacccccggactgc 
ttatctctccggtcccagcttatagcccggtaggaaatggtggagaatgagacagggagattaggaggacaaaccggcctcctgca 
gagctgacatttagacatggagtgggagttgcgggggagagggggtgcctagggacagctccccagacgcacacacactttctatt 
actgcttgggagcagtggttacccgttggagggggcagatagggagagctgctgcccatgagaactcccatcctcaaggccattct 
10 ggccctgggcactattattatcacaactttccagatgaggaaacggagcacagaactgttcagcaacttgcccaaagtcacatggt 

taagtcccgtaacctcagtttccttatctgcaaagcagccttaataatgggaactacctcatagaattgtggtttacaacgatgcc 
tgtcacataatacttgctatcattaccattccctgcccccactaagactccttccactcagaatattgcggcagaatattaatagc 
taatattcggccagtgtttcctgtgtaccaccatagtgaatattaactcggaaaatcctcacatttagcatcgtcaccacgcctat 
tttggccgccaccaccaacgtccagtggcaacctcgctctcggcccagccacaaccagcccgcccgcgctacgtcatcacggcgcg 

15 TCGCGCGGGAAGTCGCGGGGAAAAGGTAAGATGCCCCTTCCTAATTCCCTCGCTTCCTTGCTTGCTCTCCAGACACCGCCGACCCG 

AAGGGCTCCTAAGTGACTGGACAGGGACGGAGGGGCGGCGGCTATGGCATCCGGGACGACAGCGACGATAGCCGAGGCAAGAAAAA 

gcttgcaccgcagccctgtcgggaaccgccggcgcctgccttttacgtaggcgcagcacagctggcgtagcacgccgacgcaccgc 
cccgtcgcctgtgagctcgcggtgtggctcagcccagctggcgtagcacgccgacgcaccgccccgccgcttgtgagctcgcgaga 
ggtgtggctcgcgcgaggggcgcggccttgaggcacggtcccctctggaggcgggatctgggcgggcagtcgagagacgaggccca 
20 atggaaaagaaaagcctgagcgctcgcgtccccacaggtcgccagaaacttggtggagcgagccaagggcggagtttgagaaaggg 

gctgcgtccaatgagtggagcggtgagtacagcgcgtcgacggcggaggcgggaagggggcggaggccgaccgaaggcggctaggg 
actggctgaagagggttagcgaaacgttagcggtcgggtctgggcagggggtggagctggttgaaggaacggggcagtcccctgag 
gagcggggctggttgaaacgctaggggcgggatctggcggagtggaaggtaccggtccggcccgataaggggtggagttaagtgaa 
tcgttaagggtggagtcgaaaccggggtcggggccggggccggctgagtgaaagggtgggtgattatcccgggagataggccgaaa 
25 gggcaggttcgtgaaggaatggggtctgggctgggcttagagggtctgggaatggggcttaggagagtagaaggggcggtgattgg 

ttggaaagggcaggccctaagacggactgtgtgagcccgggggctcattgctccgtgaaagggcaagaccagggaaagagaatcgt 
gtaaaaggggtggagtctagcgggccgggcggggccgggtagaatggccacctgagtggagggagaaggcctgagagaggcggagt 
ttggaaggctgtggagaatcagatcgcgtaaggaatggaatctaatagagggggcggagcctggaaaagggcagagaggtggggtc 
ctcagggcacactagccccctcacatacccacgctcctccccccacccccagaaccgcggcaggggccaagcctcctcaactatga 
30 cctcaaccggccaggattccaccacaaccaggcagcgaagaagtaggcagaacccccagtcgccccctcaggactccagtgtcact 

tcggtgaggccctagacccgccctgatgagggggagagggagcaagttggtcatgccctggactctgacccttctctctgattcac 
agaagcgaaatattaaaaagggagccgttccccgctctatccccaatctagcggaggtaaagaagaaaggcaaaatgaagaagctc 
ggccaagcaatggaagaagacctaatcgtgggactgcaagggatggtgagcagggcctggctgcagttt agcctcgta tgacaatc 

35 ggatctgaaccttgaggctgaagcactggctggcactggcttggtgttggatgagcagttaaatgaattccattgcctctgggatg 

acaggtgaggctgggtcctccaggctgtctccaaaccacaaaaatacacacacttagagcccattagcaagaataaatcttttctt 
accccagcctggatactggaagcagatgatttggggaggtagggctcacacttgaaagggttcttttatgtagctaacaaacattt 

ATTG AGTG CCT ATTGTGTG CCAAGAG TTGGTGAT ACAAATGT ACCAAACAACAGAC AGGGGTCCTTCTCTAGGAGCGG ATTG ATGA 

GTAGGAGGGCAGAT CATTAAACAG CC AAC AGCAGTATGAGGTGTTT AATG AAG ACAGACTT AAGACCAGGGGATT CAAGGGT GT AT 
40 AATAGAGGATCCTAAACTAGTATCCGGGCTTCCCAGAAGCCTTTATAGAGGAAGAGACGTTTGTACTGAAACAGAAGGATGAAACC 

TCCCGTTTGCTTTACTTTTCAAAAAGAATCAGCAAATCCTTTTGGCTATATGTTCAAAATATATTCACCATCTGACCTCTCCTCAC 
CACCTCCACTGCCACCATCATCATCACTCACCTAGACTTGCAGAGGCCTCCTCCCTGGTCCCCTACTTCCAACCTCACCTCTATTA 
TCTGTTCATGCAGCAACCTAAAAAAATATGTATGAGTTGATGTCTTTGTTAAAATACTTTAAGGAGGCCAGGCATGGTGGCTCACG 
CCTATAATCCCAGCACTTTGGGGGGGCCAAGGCAGGTGGATCACTTGAGGTCAGGAGTTCGAGACCGGTCTGACCAACGCGATGAA 
45 ACACTGTCTCTACTAAAAATACAAAAATTAGTTGGGCGTGGTGGCACACACCTGTAATCCTAGCTACTTGGGAGGCTGAGGCAGGA 

gaatcgcttgatctgggaggcggaggttgcagtgagccgagattgtgccattgcaccccagcctgggcaacaagagcaaaactctg 

tctcaaaaagtaaaaataaaaaaaaaaaaagtactttaagggcaaactgttgccctcaaggtaaagtccaaatttttcatcctggc 

ctcaaaggttccacatgatctggctccacatcactttgtgacctcatcagccaatccttctcgc 

50 HUMAN SEQUENCE - mRNA 

gcaaaggccaaggccagccaggacaccccctgggatcacactgagcttgccacatccccaaggcggccgaaccctccgcaaccacc 
agcccaggttaatccccagaggctccatggagttccctggcctggggtccctggggacctcagagcccctcccccagtttgtggat 
cctgctctggtgtcctccacaccagaatcaggggttttcttcccctctgggcctgagggcttggatgcagcagcttcctccactgc 
cccgagcacagccaccgctgcagctgcggcactggcctactacagggacgctgaggcctacagacactccccagtctttcaggtgt 
55 acccattgctcaactgtatggaggggatcccagggggctcaccatatgccggctgggcctacggcaagacggggctctaccctgcc 

tcaactgtgtgtcccacccgcgaggactctcctccccaggccgtggaagatctggatggaaaaggcagcaccagcttcctggagac 
tttgaagacagagcggctgagcccagacctcctgaccctgggacctgcactgccttcatcactccctgtccccaatagtgcttatg 
ggggccctgacttttccagtaccttcttttctcccaccgggagccccctcaattcagcagcctattcctctcccaagcttcgtgga 
actctccccctgcctccctgtgaggccagggagtgtgtgaactgcggagcaacagccactccactgtggcggagggacaggacagg 
60 ccactacctatgcaacgcctgcggcctctatcacaagatgaatgggcagaacaggcccctcatccggcccaagaagcgcctgattg 

tcagtaaacgggcaggtactcagtgcaccaactgccagacgaccaccacgacactgtggcggagaaatgccagtggggatcccgtg 
tgcaatgcctgcggcctctactacaagctacaccaggtgaaccggccactgaccatgcggaaggatggtattcagactcgaaaccg 
caaggcatctggaaaagggaaaaagaaacggggctccagtctgggaggcacaggagcagccgaaggaccagctggtggctttatgg 

TGGTGGCTGGGGGCAGCGGTAGCGGGAATTGTGGGGAGGTGGCTTCAGGCCTGACACTGGGCCCCCCAGGTACTGCCCATCTCTAC 
65 CAAGGCCTGGGCCCTGTGGTGCTGTCAGGGCCTGTTAGCCACCTCATGCCTTTCCCTGGACCCCTACTGGGCTCACCCACGGGCTC 

CTTCCCCACAGGCCCCATGCCCCCCACCACCAGCACTACTGTGGTGGCTCCGCTCAGCTCATGAGGGCACAGAGCATGGCCTCCAG 
AGGAGGGGTGGTGTCCTTCTCCTCTTGTAGCCAGAATTCTGGACAACCCAAGTCTCTGGGCCCCAGGCACCCCCTGGCTTGAACCT 

tcaaagcttttgtaaaataaaaccaccaaagtcctg 
70 HUMAN SEQUENCE - CODING 

atggagttccctggcctggggtccctggggacctcagagcccctcccccagtttgtggatcctgctctggtgtcctccacaccaga 
atcaggggttttcttcccctctgggcctgagggcttggatgcagcagcttcctccactgccccgagcacagccaccgctgcagctg 
cggcactggcctactacagggacgctgaggcctacagacactccccagtctttcaggtgtacccattgctcaactgtatggagggg 
atcccagggggctcaccatatgccggctgggcctacggcaagacggggctctaccctgcctcaactgtgtgtcccacccgcgagga 
75 ctctcctccccaggccgtggaagatctggatggaaaaggcagcaccagcttcctggagactttgaagacagagcggctgagcccag 
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ACCTCCTGACCCTGGGACCTGCACTGCCTTCATCACTCCCTGTCCCCAATAGTGCTTATGGGGGCCCTGACTTTTCCAGTACCTTC 
TTTTCTCCCACCGGGAGCCCCCTCAATTCAGCAGCCTATTCCTCTCCCAAGCTTCGTGGAACTCTCCCCCTGCCTCCCTGTGAGGC 
CAGGGAGTGTGTGAACTGCGGAGCAACAGCCACTCCACTGTGGCGGAGGGACAGGACAGGCCACTACCTATGCAACGCCTGCGGCC 
TCTATCACAAGATGAATGGGCAGAACAGGCCCCTCATCCGGCCCAAGAAGCGCCTGATTGTCAGTAAACGGGCAGGTACTCAGTGC 
5 ACCAACTGCCAGACGACCACCACGACACTGTGGCGGAGAAATGCCAGTGGGGATCCCGTGTGCAATGCCTGCGGCCTCTACTACAA 

GCTACACCAGGTGAACCGGCCACTGACCATGCGGAAGGATGGTATTCAGACTCGAAACCGCAAGGCATCTGGAAAAGGGAAAAAGA 
AACGGGGCTCCAGTCTGGGAGGCACAGGAGCAGCCGAAGGACCAGCTGGTGGCTTTATGGTGGTGGCTGGGGGCAGCGGTAGCGGG 
AATTGTGGGGAGGTGGCTTCAGGCCTGACACTGGGCCCCCCAGGTACTGCCCATCTCTACCAAGGCCTGGGCCCTGTGGTGCTGTC 
AGGGCCTGTTAGCCACCTCATGCCTTTCCCTGGACCCCTACTGGGCTCACCCACGGGCTCCTTCCCCACAGGCCCCATGCCCCCCA 
1 0 CCACCAGCACTACTGTGGTGGCTCCGCTCAGCTCATGA 
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Table 26 

MOUSE NOMENCLATURE 
ICSGNM FkbpS 

Celera mCG18519 

5 

HUMAN NOMENCLATURE 
HGNC FKBPS 

Celera hCG17659 

10 MOUSE SEQUENCE - GENOMIC 

ATAGTGAAACTGTCTCAAAAACAAAACCAGGGCTGGAGAGATAGCTCAGTGGTTAAGAGTATTGACTGCTCTTCCAGAGGTCCTGA 
GTTCAATTCCCAGCAACCACATGGTGACTCACAACCATCTGTAATGGGATCTGATGCCCTCTTCTGATGTGTCTGACAGCGACAGT 
GTACTCACATACATGAAATAAATAAATAAATCCAATTTAAAACAAAACAAAACAAACCCAAACAACAATATGGCCTAAAGTTATAG 
ATTCATTCCTTTGTCTCTGCCCTTACCAAGTGTATGTTTTATGAAGACACATTTTCTAGAACAATGCCTGAAGCAGCACACTTGTT 
1 5 TACTGGATTCCCTTCCAGGGACTCAAACTAGGGCCTCATAAATAAATAAATAAATAAATAAATAAATAAATGGAGTTTTATAATTT 

TATGTGAGTGGATATTTTTCCTGCATGTAAACCAGGGCATCCCTGAGACCCCAGATGGCCAGGAAAGGTGGAAGGATCCCCTAGAC 
CTGCAGTTCCAGATGGGTGCTTGGGATTGGATCCGGGTCCTCTGGAAGAGCAGCCAGTGCTGCTAACCATGCAGTCATCTCTGCAG 
CCCTGAAGGAAGCTTGAGTTAGGAAGGAGAGCACTGAGAGTACCCATCAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

20 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTGCTGAGGCTGAGTTAGGCTAGCAAGTAAGGCTCCGCAGGTGGAGGGAGAC 

CAGACTCCTGGCAACTGTCCTGATCACCACATCTGTGCTATAGCAGGATCCCCTCCTTCCCCATTAATAAACCAACTGTGATTTGG 
GTTTAGGTTGGGTTTGTTTTTGAGACAGGGTTTCTCTGTGTAGCTGCCAGTCTTGTTATCCAGTGGTTCTCACCTGTTTACCAGTG 
TAGTGGGGCTCTGCCTGCTGAGGATCTTTGCAGACATTTTAGAATACATATAAGCAAATACATACACATTTCTTCCAAAAACAGAA 
TCATGTCACAAATTGATCTACATGTGCCATTATCTTTTCTAAGAGGATTTGTTGGTGCCTGGTGTCTGGCACACATCCCTTTAAAG 
25 C AGGCAGAT CT CTGGTG AATTTG AGGCCGGCCTATTCTACATAGTGAGTTCCAGG ACATCC AGGG CT ATGTACAGAG AAACCCTGT 

GTATTAGTGTATGGGGTGGGGACGGTTTGGCAGCTTTCTAGTTTTTGTTTGTTTGGCTTGTCAGTATTACAAGGTTGTTTATCTGC 
AATGGGTAAAGTTTCACTTGTTCCAGGCAGATGGGGTTTGTAGCTGTCTTAATCCTAAGGGGGAGATGGTAATGAAAACAGACATT 
TGACATTTAGGTGTCAGCCTGTGCAGTTGTAATCAGGTATAAACTGTGTCAACTGCAGTCATAATGACACATTCTGATGCATGCCT 
TCTCATCCGTAACTCTTCAGTGTCTAGGGGGCCAAGTCATCACTCATGCCATAGGGACACGCTGGATAACGGCATTCTTCGTAATG 
3 0 CACTTTAATGAAAGCAACAGTGTTCTTTTTGAATAAACATTTACAGATTTCTTCCCTAGTTAGGTAACTTAAGTGTTTTTTACTGT 

TAGAGGTAAAATAATCTTCAATTGGACATAGATTTAGCTCATCTTTTTCACAACTGTGACATTCATATAGTATGCATTTCCAAATG 
TTTGCACTTTCATGATTATTCACTTGAGGAATTGTTTTTTTTTTTTTAAGATTTTATTTATTTATTTATTATATGTAAGTACACT I G 
TAGCTGTCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCGTGATCGGATGGTTGTGAACCACCTTGTGGTTGCTGGGACCTGAAC 
TCCTGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCGAGGAATTGTTTTTATTTGTGACTGGAG 
35 AGATTGCTCAGTAATTGAGAGCACTGACTGCTCTTTCAAAGGATCCAGGTTCAGTTCCTAGTGCCCACAACTATCTGTAACTCCAG 

TCTTAGAGG AACTC T CTGGCCTTTGTAGGCACCAGGT ATG CATCTCGTATGCATAT AT ACATCAGG CAAACACCT ATGCAT AT AAA 
ATAAAATCATTTTTTAAAATAAGAGCATATTTTTAAAAGAAACATTTTTATTTAGCCACACTGTTAATTTAGCTCTACCTTATGCA 
GCCTGTGGATATTTGATTCACAGGGAGACCTGTACGCCTCCGTTTCTGATCGCGACTTTTCATTCCTTCTGGTGGTTTCCCTTATG 
AAGTGAAGCATGACTGGTTCTTTGTACACTTAAACCTTTCCTTCCCTCTGCTAAAGCATTTCATGTTTCCCTCTAAACCCAGCTGC 
40 AAACGTCAGACTTTCCACCTGTCACCTTGGCATCTCTATCGACCCCTCTCCTGCTTCACTTTGAAACTCAGGACGCACTGTTATTC 

TCTCTCTCCCAATCTTTACTGTTGCCCAGTGCCTCTGAAAGGCACTAGTGAACACGCAGACTCAGCACTTCATGTCCGTCGTTTCA 
AAACAACCTTTAGCCAAATACTCATTCTTCAGAAATGTCCTCTCTTACTCTAAGCAGCATCTGCAGAAGAGTTTGAAGTTATAGTC 
ACAAAATTACAGACAAAGTACTCAGGGAAGTGAGCAATCACATAATAAAAGATGGTGAAAAACACTACTAATGTCTAAAAGGTCTC 
TGTGACACACTAAAATTTGTCCATAGCTGCTGACCAAATAATGACCTAGAAATTCCATCATCAAAAATCTCTCCCAACGTAGAGTG 
45 AAAGGACAGTGATGGAAAGGAGAGAAGCGGTGGCTCCAGCCACATCTGCTGCTTGGGAGACCGTGCAGTGTGCTCTGACTCCTGGT 

GCCTGGATGCTGACTCATCCTGGCCCTCTGGTTGGAGTCAGGCACCTACAGCATTTTAAAAGCTCTGTGGGTGATCCTAATGCTGG 
CAGTGTTAAAAAATGACTAAGAAACCTGAACGGTAAGACAGGTCTGACATCTCTCCAACCAGACTTCAGGGCAGAGGGCCAGATTA 
CTGCAGTGTCTGTGCGGGGAGACCTGTAAGGATGGGAGACCCATCGGGGCTGAGGGAAGACGATAACACCTGGGTACCTCTCTGCT 
TACTGTAATTCTGAGAAGCAAAAATACTTTTGTACTTTCCATAGGGAAAATACAGGAGCCACACTAGGAGCAAGAGAAGCCTGACT 
50 GGTCTATGGGACCCAACATAGGTCCTGCTCTTGGCCCCTGAGTTCTCTAGTGAACCCCAAGTCTAGCGCTGCACTTGTAATGCCCT 

ACTCCATGGTCAGGGCACCAGGGAAGTGGTTTGCTTCTCTGTTGGATCCATTGATCTCGTCTGCTTTCTATTCCCCGACTTCTCAC 
AATCAGTGCTGCATGCCTACCTTTTGTTGCTGTTTTCTGGACTATTAGGGTATTACAGACTTACTGGACCTGAGCTTGTCATGTCC 
CTTCAGTGCAGAAAACAGCTTGTGTAGTATGACCTTGAGAAGCAAAAGCTTCAACCTGCTTGAAGCCCAGGAGGGTAAAATAGTAA 
G AGGTAAAATACTTTATTCAGATTTTTCTTT ATTGCATAATGTTAC CATTAGGT AGTATAAT ATTTT CTAGGGTTTTTGTTGTTG T 
55 TGTTGTTTTGTTTTGCTAGCAATACAACCCTGTGCCTCCTGCTTACTTAATCATTCAGACCAAAATGATGACACACACCTTTAATC 

CTACTGCTCAGG AAT C AAG CAGGAGGATCTCTGTGAGTTCTAGGACAG CCTAGG CT ACAT AG AG AG ACCCTAT CT CAAAAC AAATA 
ATTCACCTGGCTAAACCGCCCCAGCAAAGCAAAGCTGCACTGTGAGAATGTGTTGGGGGTTCTAGGCAAGGAGCGTCTACTTTATC 
TCTTCCCAGGAGAACAGTCCCGTGTTGCTCAACTCTGCTGTGGTGGACATGGAGCTGTGAGGGAAGGGGAGGCTGCTTCCCTTGCC 
AGCCAGCTCAGCAGGTCAACCCTCACAACAACGGAGTGACAGACAGAGCCACATTACCTTACATCCAAGGCGAGTGAATGAAGAAT 
6 0 GAGTCCTCCAAAGCATTGTGTATATTGAAGACTAGACTGAGTAGTTTCAGGCTGTGAGGTAGCAGAGCCTCTTTCTTAAACTGTCT 

CCTTACTGGACCTCTCAGAGCCCTTGGCTGAGAGGCTGATGGAATCACTCCCAGAAATCCAGCTGAGGATCGAGGAAGGACACTGC 
AACTGAGGAAGGGAGGAAGACCTCAGAGGGACTTGGGACTCAGGACTCGGAAAGGTGACTCCAGCTGGCTGGCTGCCCTTGGCTGG 
CTGGCCGCTCCGATACATCTGTCTGATCAAGCTGTTTCTGTTGATTTTTCACTTCTTATAAAAGTATACATGCATACGTGTATGAT 
AAAATATACTGCTTTAGACATTTAAATGTTCCTAAGTGGCATTAAGTACACTCCCTCCCAATATTGTGAAACCATCACCGGTCATT 
65 CTTTTCATCACCCCAAACAGAAACTCTGTACCTTACAACACCCCCTAGTAACCTTTAACCTACTTTGATTCTGAGTTTGACTCTGT 

ATGTGTTGTATACATGTGTATGTGTTGGCATGTGTCTGCACTTGTGTACAGGTCTGGGGTCAGCATCCAGTGTTGTAAAATGTCTT 
CGTATTTTATTTATGATTGGTGTGTATGCATGTATATGCCACAGCATTTGTGTAGAGGCCAGAGGATACTTTTAGGATATGGTTCT 
TTCCTTCCATGTGGAATCCAGGGATCAAACTCCAGATTTCAGGCATGTGTAGCAAGCGCTTTTACTTTCTAAGCCATCTCTCCAAT 
CCTGCACCAACTCTAGACTGTCTGGCCAGCAAGCCCCTGAGATCCTTCTGTGTCAGCCCATGCTACCCTCACCCAGCATGCACCAC 
70 TGTACTGGGCTACAAACTCGGGTCCTCACATGTTCAGCTTGTGCTCTGACACTGAGCAATTACCGTCGAATCCCCAACACGTACAC 

TCTTATTTTCCCATGATATCCATTCTGATGGGTAGGAACCGGAATCTCTTACAGTGCTTCTTTCCCTTTAACTGGTCACTGTTGAT 
GTGAAACATCTTGTCATTTTCTGCATGAATGTGTATGTGTATATATATATATTTTGAGAGATTGTGTGTGTGTGTGTCTGTCCAGT 
CCCACCACCTCAGTATAGAAGAAAGACATTTCTTTGGGAAAAGTAGCTGAATAATTGTAGTGTGTAATTTCACGGAGCTGTGTAGT 
TGTTTCCTCTACCTGTGTAGTTAGCTCTTTTTTTTTTTTTCTTTTTTAAAGTGTATTTCTTGTCTGCCAATAAATAACTATTACTA 
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tctctagctctaggttggaatgtctgagagaggtcagaggttgaattttaagtgaggattttccagtccattcttataacaaaatg 

TCAAAATTGAGGTCCACTTAGCATGCCCTGTGTTCTGAGGTTGAGGTATGCTTCTGTGCTGTGTCTTTTCTCTTGTGTGGAGCTGA 
AAGCTATAGACAACAAGGCCAGGAGTTGGCGGGGCTTAGAAACACTCGCTGTGGTTCCTCAGTGCTTCTAACAAAGAAGCTAGGGA 
TGTCCGATGGGACACCGTGGAGGAAGAGAAGCACCGGTCACATGCACAGACTCTGCAAAGCTCAGGGTAGCTTCCCACGTGAGAGA 
5 CCGTAGTTACCTGAAGTTGTCAGTACCTGTTGATGAGACACTGTCTTCTCATGTCTCTGTTGTGTCTCGGGTCATTGCCGACTGGT 

ACTTTGGAGGGTGAGTGCCTATCTGCCATGTCCATAACAGGAGCACTGGGTGTTCCCCTTCTGGAGCACTGGGGTGCAGTTTCCCT 
CCCTTAGCTGGTGCAGTACAGTACGCTTTATCATGGATTAGTAATAGCGTTAGGTAAAGGTGACCAGAGGAAACAAGACTCTGTTA 
GAAAAATACTGATATTTCCCTAGCTTTTCTTAAAGCTTTTTAAGAATTGTCTTTTTTTATGTAATACCATAAAGCAAAAAGGCTAC 
TTATTTTGTTTGTTTACTTATAAAAATTTATACTTCTAGTGACCTACATGAATTTAAGGGGAAATGTTTAGAAAATAAAAGGATTT 
10 GGGAAGGGAGTTGCTTTGGTrrTTGTTTGTTTGTTTGTTTGTTTGTATTTTCTTTGTTTGGCAGCTTAGTTTTTGTTTTTTCAAAA 

CAGTTTCTCTGTGTCTAGCCATGGCTGTCTTAGAACTTGCTCTGTAGACCAGATTGCACTAGAACTCACAGAAATCTGCCTGCCTC 

tgccaactgagtgctgggattaaagttgtacaggatcaccgaccaacttagtttatttctttattccttaagatttaaatggcttt 
gaacctggaaaaaaaaaaggttgttttctggttttccagattcctggtgcttctcttcctgtggacttggcggttctgttccaagt 
cagtctcagatttgcacgctcgcatccttaagttgatgaagttccttggtcaagttgacacttagcagaagcgacaaatgggttga 
1 5 AGGGAGTTAAG ACTTACATG AAT AG CAAG CCAAGTTGTTCTTTTCTTCATCTTTATTTTTAATTTATTTATCTTTTGAGAATTTAA 

TATATGAATACTGATTTTACATCATTTCTCCTTTAATTCCTCCCATATCCCCTTCTCAAATTTGTGCCTTCTTATTTGTTGATTAT 
TGTTACATGTGTGTGCATTCATACACTTGGGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTTTACCTATGAATAC 
AGCCTGTTGAAGTCTTACAGTTTTGCTTGTATGGGTTTAGAGAGGGTCTTGTGTAGCTAAGGTTAATGCTCACCCCTGATCCTCCT 
GCCTCCACCTCCTGAGTGCTCGTATTGCAGGCAGCATATGCTGCTGTCACCAGCATGGGCCTGGCTGAAAAAAAACTGTTTTTTTC 
20 T C TT TT T TAAAAATT AATTTTGTGTTGT CTG CATGG ATGTCTTCG AAT CAT CTGC AT ACAGAGGG C AGAAG AAGGT AT C AG AT CTT 

CTAGAACTGTGTAACGGACAGTCGTGAGCCTCCATGTGGGTGCTGGGTATCAAACATCAGTTCTCTGCATGCTCTTAACCATGGAG 
TCATCTCTCCAGCTTTCCCATTAAGTATTTTTGGAAGAAATAGCACATAGATAAAGTCCGCCTCCCCTTACATCGCCATGAGGCAG 
TTTGTCTAATTGCTGCTGTCACAGGTTTGGTTATGGCGCACAGTGCCTGTTACAAGGATAGTTCTTAGATCAGCCCCTTCCACCTT 
GGAGTTTTTGAGACAGGGTATTCCTGTGACTAGGCTGGCCTCAAACTAAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGATT 
25 TAAGGCATGCGCCAACACACCCAGCCCTAGATCCAGCTTCTTAAATGTTCCTACTCCTGTCTCCTTTTTGCCCAAGATATTCCTAA 

GCAATCCCAGACATGTGGGCATATAAAATAGACATACAAGGAGAACATTTATTGATAATAAGTCATAGTTTATTTTAAAACAATCT 
TTGCTGTGCAGATATTTTTACTATTTATTCGAGATAAGCAAATATGCACACCAAAAGATGGATATGCTTGTTTGTCTAGTACAGTT 
GAGTCCAAAGATAGACTGTGTTTTGATATTACCTGCCGAGAGGTGGCAGTAGGAAATATTAGGTCCTTGTTGTATGTCCCTAAACC 
ATGGTGTTTCTATAAGAGCAGAAACCGTTGTGCGTGCGTGCAGCAGAAACACTGCGTAGCTCACAATAGCCTTTGGTGTGAGCTGA 

3 0 GGGGCTGTGAGCAGCACCGTTTAGCATTGCATGATGCAGTGGCATGCATGGTGAATTGCACGTGTGCGCTCAGCCGAGTCCCACAC 

TGTGGCATGGCCAGCACTGCCAGCACACCGTGGATTCCTTGTGAATTTATTCTTGTTTGGGTTTGGGGCCAGTGTGTATTCAGAAA 
GCATTGCTGCTGCTCAGCTGGTCTCCCCGGGTGTGGGCTCACCACTTCCTCTTTAGTTATGGTGCACATCACCTGCTAAAGGTTTA 
TATTGCTTTGTTGGAAAGGCCCTCTCACCTTTTCTGGTGGGTAACCTGTGGGTGAGGCTGGTGAATATTTCTCAAGAACTTTTCAC 
CTAGTGCCTTTAATGTGCTCAGTGCTTCTGTCCTGTTGTGTTGCTAGAGGCCCACGTGTCTCTGAAAACCTACCGAACCTTTCCCA 
35 AGGATAAGTCGATGAGCAGCTCCCTCCAGATAGTTAAAGACCATTCCCTGCTGTTTAGGCGCTTCCTATAAGCTCACGCACCAGAT 

ATGTGTCACCAAGTCCTAGAAGCTGGGGGTCGGCCCCCCGGTCTAGTTTCCCTGATTATCTAGTCCAGCATTGTGCTGAGCTAGGT 
ACTTAACTTTGGTTGTTTGTTTGAGAACAGCTTGTTCTAGGCTTTCCCCTACCCTGAGCCAAACATGTGGACCTTTTATTCTGGTA 
TAAACTGTGCTAGGAAATCCACACAGGGGCTGGGCCCTGGGATTGTGCTGCTCTCTTCGAAAATCTTTCAGCACAACAAACAGCTC 
AACCTGAAGAAAACTTAGCTTGTTTGGAAATGAGTTAAAACACTCATATTTTAGTTGCCCAATTCTCAGTTCTATTAGTAAAGCGG 
40 GTTCTTTACAATACTGGGAGCTGTTTTGTGTTTGGTTTGACTGTAAGCAGAGGGCCCACCAGGTGACTTGACTGAGCCTGGAGTCT 

GTCCTTACCCTAGTGTGGAATAGCTTTAGAAGTGGCCCACAGTGAGCCGGTTTTGGTAATGTCCTTAACTTTCAGTACTCGGAACG 
CTGAGGAGAGAGAAATGTCCAGTTTGAAGCCAGCCTGGGCTACATAAGAACCTGATTCAGAAAATAATTGGCATTGTTATTAATTC 
TTCATTTCCCTGCTCAGTCAAGGAGCAGTAGAAGATAATCCCGGCAGTAGACAAGTGTGTTTCGTTTAGCCTATTGATCACTGATA 
TGCAGATTGGCTTTGCAGGAGAAAAGGTAACAGCCCTCAGGAGGCAGACAGGTGGATCTCTGTTAGTTCAAGGCCAGGCCAGTCGA 

4 5 TACATTTGAGTTCAGGACAGTGGGTCTCTGTGAAGCAGAGTTTGTATTCTGAGTACACTGCTCTGAGTAACAGTTTAGAGTGCCTG 

AAGTAGGAGCGAAAGGCAGCCCTCCAGAGTTCCCTGCTGAAGACTGTAATATGCAAAGCACACATCCCGTGTTCTACAAGACCCTT 
TATCTACCAGGAGTGCTTCATAAATATCCACATCCAGCTGAGAAGAGCTAAGGAAGGGTAAAATGGCAAAACGACTTGCATGGGCA 
TTGTGGATCTGGCTCATGAGAGAAAGAAGAGAGAGTAATCAAATGGGTGTGGCTGGTTATGGAAAGGGAGCTGGTTGGTTTGACCA 
GTGTGTGTGAAGGAGAGTGGCAGAACACCAGAGGCCTCTGTTCTCTCTCAACAATATGGCTGTAGGAGAAGACTTGTTTTATGGTT 
50 CTGAGAGGGCAGCTTCTCCCTGTGTTGTCCTGTTAAGGAATATAATTACCGGCAGGCCTGACTTATACTGCTCTCATCTAGGACCG 

TGGCTAGACGGGAAATTGAAGAAGTGGGTGATGTTTTATTTCCTTGTCTGATGGCATCAATGCATGCCCACAGCAAATGCTTTTGT 
TATTGTTTCTGTGTTTTAACTCTATTAGTCTTATGTAAGCTTAGTTCTCAGGGACTTTTCAGGTGTGTTAAGAAGTGATACTTTGA 
TTGAAGGAAATGCATTTCTCTTGGCAGGTCTTCTACTTACAAAGGACAATGACTACTGATGAGGGCACCAGTAACAATGGAGAGAA 
CCCAGCAGCCACCATGACTGAGCAGGGTGAAGATATCACTACGAAGAAAGACAGAGGAGTATTAAAGGTAAGGCCACAGAAGTGTG 
55 AAGCAGGGAGGTCTCTGTGTGGGAGCTTGTGGGTGCTTTATGCAGCCTGTCTTGTGGACGGGATAGGGTTAAGTAGCAAACACTAC 

AGCTCACTTCCCATCTAGCTTCATAGCTGGGCGTAATCTCAGATTATAAATGGTGCAGCTTCCGCTGGGCTGGGTAAATTAACTCA 
CATCTTAGGCCCTGCAGAACAAGTTCCAGTTATGCGTTCCCTCAAAAGAACCCCTCCTTGTTTCAGAGGGTACATGTAGATTGCAG 
TTTAATATGCCATCTTAGTGTGCTAAAGCTATGCAGTGACTGCAAAAGAGTCTGTAGAGAAAAAGGAGAGGACTTAGTTTTTATAT 
ACAAGTACTGTTTCTATGTGTCATGATGTAAGGACACAGAATATATATTTGGATCATCTTCCCTATTAAAGTGTGTGTGTGTGATG 
60 CATTTGTGTACACATATGATGTATACTTGCTCCTCTGTCAGGATATCTTCCTCAGTCACTTTTCTACCTTATTTCTCTGTGAGACA 

GAGTCTGTCACCAAACCTAGAAGGAAGCCTGTTTGAGTAAGACTGGGTAGCCAGCAAGCCTCTGGGATCCGTTTGTCTCTGTCCTC 
CAGCACTGGGGTTGGAGACACACTCTTTCATGATTATGGTTTTACATGGGTCTAAGGAATCTAAGCTCGGATCCTCCTTGGACCAG 
CTCCATAGACATTTTTTTAATTTGCGTCTTAGCAACAGTGTTATGAGATAGTACCTTTTGATCATGGTGGGACTGGGTATGGTTCC 
TAGGGTCTCACTAAGTTGCCAGGCTGGCCTTGAATTACAGTGTAACCCAGGCAGGTCTTGAACCTGCCATCCTCCTCCCTTAGTCT 
65 CCTGAGTAGTTGGGATTACAGGATTGTGTCCCCAGGATGGGCCAGGTTCTCGTCTGTGGTTCTGTTCTGAATCTCCATGCATTCCT 

CTTACCTTGCTCTGTGCTGTCAGTCCATTGAGATCTCTTTTTCCTGCAGCTTCTTAGCCTGGTAGCTGTAATTCCTCACCCAGAGC 
TCCTGGAAGCTTCTCAAGACAGTGGAGATTCTTCAGGCTGTCCGCAGCGTCTCCTACCTCATCTTTTTCAGTGTGCTGTGTTCAGA 
GAACTGGTCTCCCAGGTCCTCAGACCCTGTGTATTCTGTAACCAAGTACTGAGTGATTCATGAGGGAGAAGTTTATTGTGGCTCAC 
AGTGCTGTAGTCTGAGAAGTCCAGGAACAGAGCATTCCTGCATCACCTTGCTTCTAGTAAGGACTCATTATAGAGTGAAAGCAGAA 
70 GGCAGGCAGGCAGGCAGGCAGGAAGATCTGAGAGGCACAAGGACACGTGGACAGCTTTGTACAACTTGTGCGGTGAGCCTAGTCCC 

TCCACAGGGAGCTCACAGAGGCAAGACCTTGATTCCACCTAACTTCCCTCCTAAAGGCCTCGTATCCCAGCACTGTCCTGGTAGCA 
GTTGATCCAGTGTAAGCTTTTGAGCGGACAGGTCATATTCAACCCTCACTCAGACCACAGTATCCCTCCATCGCTGCCGAGCCTGC 
TCAGAGCTCTTGGATAGGCAGTATGCTATAGTCTCCTTTGTCCTAGGGAGTAAGTCTAAGAACAACAAC AGTT AGGTTTATTATAA 
CTGTGTGGTTTGAAGCTCTTTAGGTTATGACACCTGTTACTGTCTAGAACCTTCAAGTCACCTCAGGGCCTTTGGTAAAGAGTCAG 
75 TATGTTTCACAGCTGTGGCCCGGAGATTTGTCAGCCTCCCTGGGTTAAGGCTTCTACTTATAAAATGTGTAATAATAATAATAATA 



550 




WO 03/008583 



PCT/US01/51291 



ATAAAAGTTGGTTTTACATTTTTCATATAAATTAAAACTAGATTTTTATCTTTTAGGCAAGTTAAGATTTAAGCACAAGTTTCATC 

ttgctgggaagatagacacacacataagagggcactatcacgtgttagctgctgtcttctgcaccactgaaatggtcccattggca 

CAGATGATTGACAGACCGAATTGCACCACCACACGCCTGGGTTACATTTTCTTTTCCAAGAATTGACCAACTGCATTAGTATCTTG 

5 TTTCCTTTTTCTTTACTAGAAAACAAGCTACTTGGTATCGTCTAAGTCTATATTTTACAGATTATTCAAATAATGGATGTTTAAAC 

TGTTACATCAGAGCATACAGCAGAGCGTTTGGACCCTATCTTTAGCAAAGGAGGGAAGTAAATATGCCCCCTTGACTCTTTGCTGT 
TTAGGAAGTCCAGCAGTCCTTTGGCTAGTTCAGTTTGTGTACCTTTGCCTGCTCATGAGTCTGTGTTTTGAGAGATTTTAGCATCT 
TGGCTTTCAACCAACCAAGTGAGGTTTACTGGCTAATTCTGTTTTGCCTTGGTGGAGATAGGGTTTCACAGGATAATCTAGCTGGC 
CTGGAACTTACTGTGTAGACCAGGCTGTCTCCGCAGTGATCCTTTTGCCTTGCTCTGGCTTTCTATTTTGAGAGACTAAATATTGT 
10 GGTGAGCTGTAATAATAGTCATAACACAAAGGGTTAGTGAAAGGCAGTTTTCTAAGAGCAGGACAAAGAAAGCTGTGAGGAATGGC 

ggtgaatctgcccatctgtctgggtgctggggagtagtccttgtggcctttgtatccttttacaagtacaaagctctacacttttt 

TTCTTATGTTTGTCTTTCAGATTGTCAAAAGAGTGGGGACTAGTGACGAGGCCCCAATGTTTGGTGACAAAGTTTATGTCCACTAC 

aaagggatgttgtcagatggaaagaagtttgattccagtcatgacagaaagaagccatttgcctttagccttggccaaggtaagag 

GACAATATTTTCAGGGT'ITGTGTAGGTTTGATTCn'GTTTTTATTTTTTATTTATTTTTTATTTTTATTTGTTTTTTAAGAGTTATT 
1 5 TATTTATAAATACCTAATAAAAATGAAAAAAAAAAAGAAAGTTCTAGAGATAGATGTGCAAAGAGAAGCCAGGCAACTGTTGGTCG 

CGACTGTGGAAATAAGAGCTAGGTTGTAGCTGACAGTAACCCATTATGAATATACTTCATATAACTGGGCATAAGACTGGATAAGA 
TGGGAAATTTCATGTTACATATATCTTATTATTACCTTAAAAAATGGGCAGATGTAAACCTAATTCTGTCCACATATACTTGGAAA 
AAAAAAG AT ATTGT AAAT AAG AG T AAAAAAAAAAAAG AG IT ATT T ATTT ATT AT AT G T AAGT ACAC TGTAGTTGTCTT CAGA C AC C 
CCAGAAGAGGGTCTCAGATCTCATTATAGGTGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCGGGACCTGCGGAAGAGC 

2 0 AGTCAATGCTCTTAACCACTGAGCCATGTCACCAGCCCCATGATTCTGTTTTTATATTTCACAATAAACATGGCAAACATGGTCCA 

TGGATCCCTAGGTGTCTCTGTGGTCCTTTTGGGACCATAGTGTAACnTCTTTCTGTAGCAGTGTGAAGGTGATGCCGCTTTCACTT 
GCTCACGCTCACACTGGCAACCTAAAATCTGCAGAGGCACAAACTGCAGGGACCCTCGTGGGCATCAGTGACAGTCATCTCTGGAG 
CCCATTGTGTTGTCACTGCCTCTCCTGTTGGCTGTCATCTCAGTGCTTCCAAAGTCGCCCTCAGGAAGCCTGCTACACTTTCAGTT 
GGGAACTGAGCTAGCTCAGTGTTGCCGTGAACACCATTCTTCCTTGCAAAGGCAGACGATGACTGTTCAGACTTGAGAGGTATTTC 
25 ctgaaggagaatgagataaacctgtcacttcaaggaaaacacccgacagatgttgttgccgttgcagcttcaggtggaaaaccagt 

TTTAAAATATTTGTGGCTGTCCCATGCTTAACAGCTTCCTGAGCCGTAAGACTTCTCTGTGAGAGCGGTGGGTACTAATGAGTGTG 
ACTTGACTTCTGGACAGTGAGGTTCGTCACTGTTAGAGTGTCTGCCTAACTCAGTTAGCCAGTATTTTCCCAGGGACCAGTGCAAT 
ACATACACCGTCAAGTGTGGACAAGCAGTCCATTCAGGCTAGACCAGTGCTGTAGGGGCTGTAGTGTGAGAAGCCCTTTGATGCAG 
ATGACCTGCTGAACCTCTTTTGATAGTCATCTAGGAATTCTGTGACGCTGCCCTCCTGCCTTTTCCCAGGTCCTTGTGAGTTTGTT 

3 0 CTTTTCTACATCTTCAGTCAGAAGCAAGCAAATGACTTCCTCTTGGCTTATATCAAGTCAAACATTTCACTTTTGTAAAATTAAAA 

ATGACAGCTGAGGACTGACTGGGGTGGTGTTCTGTAGTGAGAGTGCTTCCCTGGCATCCACAGAGTGAGTTTGATCCTCAGGTGCA 

GTTTCCGACTGTAATGCCAGCACTTGGCAGATTGGAAGCAGTGGGGTCAGAAGCACAGAGGTGTTCAGTTGACCACAGAACAGAGA 

AACATAAGCCAGCATAATGGCACACACCTATCTTCTCAGCAGTTGGGAGGTGTCCTAGTTAGAGTTTCTATTGCTGTGATGAAACA 

CCATGACCCAAGGCAAGTTGGGGAAGAAAAGGTTTATTTGGCTTACACTTCCACAGCACTGTTCATCATTGAAAGAAGTCAGGACA 

3 5 GGAACTCCAACAGGGCAGGAAGCTGCAGGCAGAAGCTGATGCAGAGGTCAGGGAGGAGTGCTGCTTACTGGTTTGCTCATCATGGC 

TTGCTCAGCCAGCTTTCTTATAGAACCCAGGATCACTAGCCCAGGGATGGCAGCATCCACAATGATTCTCCCCAATTAACCACTAA 
TTAAGAAAATGCCTACAGCTAGATTTACCGATGCATTTTCCTGTTGAGTGCTCTCCTCAAGTTGATATAAACTAACTACCACAGGA 
GGCAAAGGAGAGGGCCAAGTTCAAAGCTGTGTTGTATTTCACAGCAAGACCCTGTCTCAGGAAAAGAGAAAAAAAATTAGCTAGGC 
CATTTAGATTTTATATTAAATATTATAACAGTTGCTGCTTCATCAAAATAAAAAAAAAAAAAAGGAAGAAGTATAAATACTGTCTC 
40 GTGAGCTCTCTAGTCCCTTATAGTATATGTCTCCCAAAGGAGTATATAGAAATATTCCAAAGAGACGTTCCAGGCTAATTTTGGGA 

TTCTAGTATGACTTCAGTGTTTTGTTTTGTTTTAAGATATAGTCTTCCCTGCCTATCTTGGAACTCACGATGTAGAGTAGGCTGGC 
CTCGAACTCAAAAGAGGTCTACCTACATCTCCTGAGTGCTGGGGCTAAAGATATGCAATACCACACCTGGGCTGATTTTAGTATTT 
TAAATAGGACTATTATGAGCCTGACTATAAAAACTTTATTGAAAAAACACATATACAATAGAGCACTGCCCCTCCTCCTGCTGTAT 
GCCCACTGCCTTCCTGTACTGACTGAGCTCATCCCCTACACTGTAAATGACTGTTCTTACTACCAACCGCTGTGCAATGTTGGGTG 

4 5 AAGATAGCACACACCACTATGTACATCAGCCCAGCATAGTGCACACCTGGGTGTTATTGTTATTACAGCAAAAGATTACTGGTGGC 

TTTAAAGTTTTTACTGCAGTCACAGTAAAAAACGATTGTAACTTCTTGTGTCGTAACTCTCCTTACTGAGCAGTCATATAAACCTT 
TTGAAACAATGCTTAGCCAGTCmTTTTTTTTGTCTGAGGAAGTTGGGAAAGAGAAACAGAATCAGTCTAAGACCTGGTTGTTAG 
CGCAGAGGACTGTGTCCCAGGATAGAAACAGGATAGTTCCCCTCCTGTGCTTACGTTACTTTTGTTTGTGGTGCCATTGTCCAAAT 
TGATTTTTTTTCTCTGAAGCACCCTTCCTTGATTGTGAAGTACTAAATGATAGAAAACTTCAATGTCCAGTTTTCCTTTTCTAAGG 
50 ATGTCTCTTATCTCCCTTGCTGAAAATTACTGAGTATACACTTTTAAATATATGCTTACATTTAAACTCTGAGTATGTTTAGAGTC 

TGACAGCTTGAAAGTGTTTTGTTTGTACCTGAGGAGGCAGAGGTACAGAGGGTCACAGTGTCTGCTCACTTGTGCACAGTGAGTCA 
GCCAGGACTCACACCCCAGGTTGTGTTCCTGAAGTTTCTTCATTCCCAAGGTGTGAAACAGTCCAGTCCAGGTCTAAGAACAGCCG 
CAGCCTGCTCACACCAGCTGCTTTCCTTTTTGCAGTGATGCATTGCTGTTTGTAGGACTTATAGACTCAGAATGCATGTTCTTGCT 
TGATGATATTGTGAAGTTAACGTGTACTTTAAAAGAAGTGTCATACTTTCTCATAATACTAAGCCTAAAAGACATTTTACATCACA 
55 GTTAATACACTTATTAAAAGTACTGAAACTTGGTGATGGTGGCACACGCCTTTAATCCTCCACATAATCCACCATGAGGCCATATC 

ACATTTTGTTTCAGTCAGGTG CTG AAGG ACACTTG AGTTGCTTCACCTCTGG ATCACGGTGG CTCACACTTG CTGTGAGCGTGTG T 
ATAAACATGAGACCCTCTACACAGTTCTTTTTGATCACCATCCAGAAGTGGACTGCTGGATCATAGCTGAGTCTTGTGTTTAAATT 
CCTTTTTCTCTAACTTTTATTTATTTATTTATTTATTTATTTATTCTTATTTTATGTGCATCAGTGTTTTGCCTGCTTGGTGGTAG 
CTGGGGATTAAAACTGGGGTCCTGAGGGAAGCAGCCTGTGCTCTTAACTGTTGAGCCGTCTCTCCAGCTCTAATATTTCTTTTGTG 
60 TTTCTTTTGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCACAGATC 

CTCCTGCTTCTGCCTCCCGAGTATTGGGATTAAAGGCATGCTCCATCACATGGACCATATTACTCAGTCTTAAAGGAGAGGAAAAG 
TCTGGCACATGCTATATCAGTGATGAGCCCCAATCCTGAACCCCAAAGACATCCTACTAAATGAAATAATCCAACCCAAAAATGAA 
AGCTGTGTGCCTCCACTTGTATTACATGTCTGTAGAAAAAAGTCTTTGCTGGTGGCTGAGAGGAGGAGGAGGAAATAAGGTGTGTG 
ATCAGGTATAAAGTTTCAGACGAGTAAAACCAGAACGTTCTGGAGATAGGTCGCACAGCGTATACATGTAGTCACATCAAGTGCAC 

6 5 ACTGAAAAATGCTTAAGATGATAAACTTTGTTTAACCCCAGCGAAACATGTTTGAAGTCAGAGGAGTTACACAGTAAAAAAAACAC 

TAGTCAGTTATTAATAAAGTAGTTTTTATTATCAAGGGAAGTATTAGCATATTTAAACTATATGTTTTTTAAAGTATTGTGTGGGT 

TTTTTAACCAGAAAATGTATATATCACTACAGAAGAAAGGAAAAAATATAGTCCATTGTTTTTATCCTGGGCTAGTGTACATTTTA 

CTTACATATTTATTTGTGTGTGTTGTGCAGATGTGTGTCATGTTTGTACGCATGTGTGTGGAGTTCAGCCATGGGAGCTGTCCATG 

CTGCTTTTGAGGAAGGAGTTCTCTTTGGACCTAGGACTTCCCCATTCGGCGCCACTGGCTGTCCCGAGCCTTGGGGTCCTCCTCTC 

7 0 TCTGCTTCCCAGTGCTGGCCTTAGCAGCACTGCTGCTGGGCCTGGCTTTAAGTGGAGCTGGGACTCTAACTCAGGGCCTTACACTT 

GACCGCTGAGCTGTTTGCCAACATTGCCTTTAAACTCAGATTGCCTGTGTCTTTGTAAGTACAAGAGGTATGAATATGTATTCTTT 
GATACTTTGTTACAAAAAGAATAGAACTAAAATGGAAACATTGTGTTTGAGGTAGTAAAATTGAGGTCCAGACCCAGATCAAATGT 
AGG ACTCAATTTTT AAAAAATTTATTTTTGGAATATTCTGTCTG CAAGATAAAGATCCTGAAGATG AAGG CT CTTTG CAACATTGA 

tgcttgtggcccactggttctccttctggggactagacctacaggagtcctgccatagtgtttaaccagctccagactagcttttg 
75 ctctagttttgtttgcagatagcctgagtgatacaactagttcccatgagctgagcgatatttcacacactgtgcccatgagtgcc 
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CTTGGCATTGGCCCTCTCCAGCCACAGACCGCCAGGAGCACACTACAGTTGAACAATCTAGGTTCAGCCCCTTCCAGAAAGGATGC 
ATACAGTGGGCAGTACAGGGTTGGAGAATGCATGTCAGAAAGGATGTTGGGGTGCATGTCAGAAAGGATGGTGGGTACGTGTCAGG 
ATGTTGGGGTGCATGTCAGAAAGGATGGTAGGTACGTGTCAGGATGTTGGGGTGCGTGTCAGAAAGGATGGTGGGTACGTGTCAGG 
ATGTTGGGGTGCATGTCAGAAAGGATAGTGGGTACATGTCAGGATGGTGGGGTGTGTGGCAGAAAGAATGTTGGTAGTGTTGTGGG 
5 CTCTCGTGTGGTCTGGGAGAGTTCTGAAGAAGCAGAAGTTTGCTCTGGAGTAGAAAGGATATTGAGTAATCCTGTGCTGGAGAATG 

AAGACTTGTGCCTAGAGCAGAGTGAGACGATATTAATCTATGGTGAGGTGCAACAGTTGCCCAGAGCAGCCAGGAGAGGGGGCTCT 
TTGATATTTTGTAGGGTGTACAGTGACCTTATCTTTTATCCAAGCTTAGATGAAAArTTGAAGTGTTCTTGTTTTGTCTGAGTTTC 
TGATGGTTATGCAGTGACCTTGTCTGCTGTTGGTGTTTTATAAGCTTGACTGTGTGCAGTCAGAGACTGATGTGGCCTTGCTCCGA 
GCCCAGGCTCGCCCCAGACAACGGAGCCTGCAGCGAGTGTCAGCACCTGGCCATGGCCAAGGACTATGCTTTATTTCTCTTAGGAA 

10 -gagtctttaacctaactacccatgtatactttttccaagtattttgtttcagtagacttagaaaacatcaagattaatggtaaaaa 

GGAGGAGGAGCTGTCTGAGAGACTTGTAGGATACTCATACAGACTTGTTACGAGCAGTGCTGAAAGCATTCTTGAAATGCCATTGA 
CTTAGAGGTGGATAAACAGTTAAAGTAAGTCGCCTTCAGAGCCCGTCACCAGGAGAGCCTGCATATTGATCACCTGCATTGTTCGG 
ATCACGTTAAAGGAGTTTTTCTGTAACCAGGATTGGCCATACTCACTGACAGAGCCTTGGCCACTAACATACTATGAATTAATAAG 
CTGGCCATATTTTAAATTTTAAAATGAAGTATATGTTGTTTTGCATGATTCCTCGCTTTTAGTTTAAATTAATGTATCAGCCAGAC 
15 CTGGTCCTATCAGTTACAGGCTTTCACTATACAAAGAACGTTAGACACACGATTGTTTTCTGGACTTTGATGGTAGCACAGGAAAG 

cagcgacctggactagagctggaatactgtggttaataaagggcacgtgttcagacaaagtcaagaaaggggcttttataatgtaa 
actatgttgagaagctacggagccaaataatgaatcatctcagttctaagaataggcgtgtaaaggtttaaaatataacaaacaaa 
aattatgtgtataatttaaaggaaattaaccaggaaattgacaatttccttggttgcaaggattcagaagttttcaaatggtgttc 
tctatgtttcaatgttttcttggtgttgcttttcagaaatttgatcggggaactggtaaggtggtccccacctataattccagcac 
20 tagagggggagacaggggagagcaaaggagaaggaggtccagggttagccttggtgacagaggagttggaggtcagccttggagca 

cataagattgtctcaataatgacagcagtaacaatgccaggcccttctgtagcagcacttgtgcactgcaggctcctggaagggac 
aagagaagggtgtacttttatattacagtatcatttcctaccagttcttgtgactttcacatgcacacatacaataagtaaagtag 
T CCATTTT AAAAGAAGAGTCAG ATAGATGGGG CTGGT AAGGTGGCTGGGTGACCT CAGCCATG ACCCCTGG AG CCATGTGAAGATG 
GAAGGAGAAACCAACTCTACCAAGTTGTCTTCTGGTGACCTCCACATGTGCACCAGGGCACAGGCACACGTCATACACAGGTCATA 
25 CATTAATCACACAGGAGTGAGACAGAGGAGCGCTGGCTCATTTTTTTTTAAAAGATTTATTTATTATTATAAATAAGTCTGTCCCC 

AGATGTACTAGAAGAGGGCATCAGATCTCATTACGGGTGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCATGACCTTTA 
GAAGAACAGTCAGTGCTCTTACCCACTGAGCCATCTCACAGCCCCGGCTCATTTCTTAAGATGAGGTAGAAGATTACGAGTTGAGA 
CTAGCTGGACTGTGTAATAAGACCTTATCTCAAAAGGCCAAAAGAGAGGGAGTTATATGTGGTGGTGAATGTGAGGGCAGCAGCTT 
TTCTTTATTTTACTAAATAATTTATTCTTTACTAAATACCAGACTCTTTGTGTGTATATACTGTGCCATGCATTTGGGGTGGGGGC 
30 TGTTATTATGTTGTCTGGGTCAGGAAACAGATTAAACTTGCACAGGTTTGCAAAGCAAACCTAAGGTTGGAATCTGGTACTTTGAA 

CCCCTACAGTG CATAATCCTCCCTTTAGTAATCAAG AAAG AAAGTG AAG CTATTAAATAAAAAGGAG TT CAGAATTG AATG ATAAT 
ACGCTGCCATATATTGAGGTGTTGGTTTGTATTGTTTTGTTTAGGTTTTTCAAGACAGGGTCTCACrATGTAGTCCTGGCTGTCTT 
GGCACTCTGTATGGACCAGGCTGGCCTTGATCTACCCACCTCTGCCTCCCAAGTGCTGGGATCAGTCCCCTAGAACTGAAGTTACA 
GACAGCTGTGAACTGCCAGGTGGTTGCTGGGAACTGAACCTGGGTCCTTGGGAAGAGTGGCCAGTGCTCTCCACCGCTGAGCCATG 
35 TCTCCAGCCCCTAAATGAGACATAGTTCATGCTGCACATGATAAGAGTATTACTCAAGCATGGTGCACACACCTGTCTGTCATCCA 

GGAGTCCTAGACCCAGACACCATCTGCCAGAATTCAGAGTTCTAGGCCACCTTGTGCTGCATTATGAGGCTGTCTTAAACTTTCAG 
AACAAAGACTTGTAAATATTGACACTGAACAGGTTGCCTGCTACAGGTCCATAAGAGAGCAGTAAAGCTGAGTTTCTCAAGTTGGC 
AAGAAAGGAAACTTCCCAAATGTTACAGTTCTTATGATTTGGCAGATCTGGGGTTTGTTTGAAGATTTTCTTTGACAGATTTGGTT 
TTTGTTTTTGTTTTCTTGTTTTCTCTTAGGCCAGGTTATCAAAGCCTGGGACATTGGGGTGTCTACTATGAAGAAAGGCGAGATCT 

40 gccatttattatgtaaaccagaatatgcttatggctcggctggccacctccaaaaaattccatcaaatgcaactctcttttttgag 

GCAAGTATGTGTAGTGCTGTGCATGTGCGGCCATGACACGGAGCTGCGCTGGCCGCTGGCAGCCTGCTCCAGCTTATTTATTTTGG 

AGCTTGG cttct tgaattgtttcccacacatc cagggggtgtg CCAG tg CTTT CTTAGAAATGTGTCTGGCACAAAGTGGG catat 
CCAAACAAACAAAAGTCACAGATGTGGAAGTAAAAGTTCTGGTCAGTAGAGGAAGTAAGTCATATGCATCCTGACAGGCTGGAAAT 
GGTGGTGGGGAGTGTAAAGTTGTGAAGGTTTCCGACTGTCTCCTCATATCCATCAGGAGCTGTGAGTCGTGGTCCATTGTTTACTG 
45 CGCTGAATTAATTACACATAATTGGCCAAACTGGATCTTTATCTAACACGGTGAAAGCACTTCTCAAGTCAGTTGAAGGCCAGTTT 

CTTAAATCTTAAGGTGGCAAGGTCACAAGTCTGGGGTGGGAAGCGGTTGTCCTCAGAGTCAGCCAAGACTGTTTTGCGCCAGCACC 
TTGTCCTCCTGGCCTTTTGCCCACAAGGCAGTTGTCCTACTATTTCCTGTCTGTCTTTGCACGGCAGTCCCACAGGATGCAGTCCT 

agacggtgtcattacacggagttccttccaagaa'ctgcagagtacatcgctctcatgtcccacgttactcttatctaagctgtata 
gataaagatgtagcttaaagttttataaaaataactgttaaactggctttcatctttgcattctagattgagctccttgatttcaa 
50 aggtgaggatttatttgaagattcaggcgttatccgtagaatcaaacggaaaggcgagggatactcaaacccaaacgaaggagcaa 

cggtaaaaggtgagtagtgagtactgccgggagccagccttccctgaggaaggagacatgcttctaagagaaaaagtcattaaact 
gtctataagaagaagaaaatctatctaaaacaactagaatgattttcttgattttagcatgtatataatatttagaccaatatttt 
attacacaagtctagtttgggtttagttattttcttcttgcagtgttataggtaacatgtcattcaggattggttctaaacaaaga 
agctctcaaccaggaacaggaaattgggatctaaggctggctctgcacctctgggcctctcctgcgccctcacttcttccaagact 
55 gaggctgtgctgggcttcttggtctcaaaggctctgcgagccccaaaaacccacattgggagtcgtgcttatgaaagtcgaaaagg 

ctagagacagctgtgacacagccacttaaaagcttactcataacatgttttcatcgtttattatgaaaaattcaaatctatacacc 
agggtttttcctgtgctgtgggaactcctccagagtcagtgattcataacaacttgttttgttttgatttagtttttgagacaggg 
catttgttgagaccaggaagttaatagggccatcccctgtcccactctcgttaccatactaacttcttttctagtctggatacaaa 
ttcaaaacctggagctgcatttagccctcatggctttattctattccaatgaattagtcttccatctttgtttcctgtgactttga 
60 cacttttttgtttttgtttgtttgtttgtttgtttttcgagacagggtttctctgtgtagccctggctgtcctgtagaccaggctg 

gcctcaaactcagaaatctgctgcctctgcctcccgagtgctgggattaaaggcgtgtgccaccatcgcccagcaactttgacatt 
tttgaagacaactttccatttgctagagaatcccatagttgttgtcttatgcccacagggactagattgagctattagaaaatgcc 
ctgtgcgtggcgctatgccctctttagctcatcattatcatcatcaccaccatcatcaccatccctgtcaagaggcatgtggtgac 
ttggcactgg tg actg agggct aggg tagag cctc c catgcttctcttttgtcaagttatt ctttgttgtg agtgctgagtgc ttc 
65 agaaacggaatgctgggaagcccccagcctctccacagcgtccacaatgcactgcgtccacaatgcactagtgaggtctctggaca 

gcagttatcactgtgctgtgtgattggtggtaactttctcattttacattcattagttggaattctactgcaaggaagatctgtct 
ctcttccctgtgttgattcagccttttactttgtcaccaagcacctaggggtattgtccccctcccataggatgctttcccttgct 
gctcagattgccccagtgttgactggtgggaacaccttccttcctggggttcaccacattgctgcctgtgctttgttgttgttgtt 
gagaacatccttaactgtttttgctttgtcttcctcactttatggtgctgtgagatgttctgagatcatgcagtttccaacgagct 
70 ctgttcccttccactggaaaatagcatctagaaacagtgccgcatgctcatgtgtgtgtgtgtggcgggacttcatgttcctagag 

catcttagcagacagctcggtaggacacttccaaagtatagacaagcctctgcatctgcatggatctctgtgtcagacacatttgt 
atttaaagatttatttattattatatgtgagtacactgtagctgtcttcagacacttttttcttctctctttggcccgaagattga 
ttgattgattgattgattgattgattgattatgtaagtacactgtagctgtcagacacactagaagagggcgtcagatctcattac 
aggtggttgtaagccaccatgtggttgctgggatttgaactcagaaccttcagaagagcattcagtgctcttaaccgctgagccat 
75 CTCTCCAGC C CCACATTTGT ATTTAAAACATG AGT ACTAGGCAT AG CAGGT AAGAG CACTGCTTG CTTT CTCAG AG AACAT AG GTT 
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CAGTTCTCAGTGTGTACATGGCAGCCCACAATTGTCTATAATTCCACTCCCAGGGAATCTCAAGCCTTGTTCTAGCCCCTGAGGGC 
AACAGGCACACATGTGGTCCACAAACATACACGCAAGCAAATGACCCATGCACGTAACAACTTCTTAAAAGCTGTGAGTACACACG 
GTGCCGTACAGCACCACACGTTTGTTCTCCTCCCCTCATCCAGAACTTCTCTTTCCCATACAGCCACAGTGTGTTTACGTCTGCAG 
TCCTAGACTGCATCAGGCCACACATTCTGGTAAACACCTAAGAGTGTCTGGGTACAGTGGATGGTAAGACATGGGGTACATAGGGA 
5 CTTTGGAGGTCTTAGTCTCAACTATTGAATCTTGCAATTACTGCCTAATTTACATCTTCAGACAACTTTAACACCCTTGAGCATCA 

AGTTTTCTTGTGTGTAAATGGGGCTGATTTTTCCTGTTTGAGTTGTGATAGTTGTGGCACAGGCAGGGGAACCTCTTATACAATGG 
GCTTTCCCTTCTAACCCTCTCTGCTGTGTTTACATAACTTGTTTTGCTTCCTTTACCTGGATCTATGGAAGGAGTTCTTGACTCTT 
CATTTCCTACACCTAATCCTTGGTTAATTTGTCTCTAGTGACAGTCTTCATTTTGATTTTATATCATCTTAATAGTGGTAGGCTTT 
GTTCTGAGTGAGTGGGCTACATGGAAGGCCTGCTACATCATGGTCTTCTGTGCTGCTTTTATATTTGTGAAAATCATTTTTTTCTC 
10 aaaacagtgtgctatttactcttatcagaattctcactcttacaaatcagccatgggttctcccgtgctttttcttgccagataaa 

ATGACTGTCTTGTCGTTTGTATTTCAGTGTTGTCCTTTTTCCATCAGATAGAGAACCAGTGTGTGCTGAGGGTTAGGGGGATTGAC 

tatgatgactgacaccttagtcgtcacacttgagcttaggtgctagccctggctgcattgcagtgcgaaagttttgctgtcatggg 

CAGTCGTATTACACTGAAGTAGGGCTCTGAGTAGCCCCCATCCGTCTGGTACAAACTTGCATTTTGGGTTTCAGCTTGTTAGTGTT 
GGTGATGGGAACTGACTGTGGGAGCGCAGGCTTGTGGGCTCCTTTACCCCAGGCTTTCTGCTCCATTTGACTGTAGCTGCAGTGTG 
15 TGGTGCAGCTCCAACTGTAATCTCCAGGTTCCTATTCTGGGAATTTTTCTTCCCTCTCACCTCCTAACCCGATACAGTGGTATAGG 

TGGAGAAGGGAGAGATTTACTCTGTAAAAAGAGAAGGTCGTGGTGGTCCACACCTTAGAACCTAGCACTCTGGAGGCAGTGGTAGG 
AGGACCTCTGTGAGTTCAAGGCCAGCCTGGTCTACTATCGAGTTCCAGGGTAGCTCGAGCTACATAGTGAGACCCTGTCTCAAAAA 
ATAAAAAGAAGAGAGAGACAGAGAGAGATGGATTAGAATTGTGAACTTATGAAATATATAAAGTAGACCGGCTCGGACTGACGGAA 
ACTGGATTCTATAAATCCAACCCAAAGCAGGTGTTGAGAAGACCTCTGTAGAGGTACATACCGTTCTTCCCAACCAGCTCTGGCAG 
20 AACTCCAAGCTCACAGTCAGCTGGTGCAAGGGAGCCACAGCAGGCTCTGGGGCAATCATCAGACCTGCTATAAAGCAATATGGGGC 

AGCCAGCCGCACCAGGAAGCCTCTGCTGCAAGAAATCTCAGTCTTGGCTAGTGGGGACGATCTCAGTGCCCAAGCCTCCAACCCAT 
TAAAT ATAT CT C AGGGG AG AAACTGG CAG AGG CAAATAG TTTTTAAACTCCCCAGTGACT CTAG TG TGCAG C CAAGGTCTGAAAAT 
GGACTGCCTGAGGGTCTATCTCACTGTGATCTCTGCTCAAAAGCTAAAGCCTAGTTCTAGAGTGCAGCAGGGAGCCTCAGAGGCTG 
CAGGGGTCAGAGGTAGACTGCAGAGCAGAGGAGTGTGCAGTGTCTTGGAAATTCTTAATTATGTACTGGGCGTGGCAGAACCCCAC 
25 AATAGTAATGTTGTGAAGGGTTCTTTCTCTAAAAGGAATCTTTTCCATACATCAACAGTAAGGCAGGGCATCCCCAACCTTTTATA 

TATAGCTGCCTAATAATACATAAGGAATCTGCACCTATATCCTTCACAATCACCCTGTTGGGAATGGACTGTCATGTGGCCTGCTT 
AGATATCAGTGACAGGTAGCTGCAGTCATTTGAACATCTTTAGGTGTATGTGTGCAGATGGTGAGCATTGGTCAGCAAGTATGAGA 
CGGTGTAAGGGAGATGAACAGAAAACTCAGAAGTCGTTTAAGAGACAATTCAGAACTAACAAAACCAAAAACCCATCCACACTTCT 
GAAAATGGGGAGGATAAGGAAGTCTGGAAATTGATGTTCAGTAACATTGACCTCCAGAGTTAGAGGAGAGGCGTGCGCGGGCAGGT 

3 0 CCTCTAGTCCAGACTGGTGATCTGAGCAGTGGGCAAGGGAGCAAGGCAAGAAGTGGGGGTGGGGAAGAGTAAGGAAGGAGGAAAAT 

AAGGGTTCATCTCATCAGTCACAGACAGAAAGTGTGTTAAGACTTAGAAAGGGCAGGTGACAGTGACAAGCAGGAAGAAGTAGCTT 
TTCATTCAGTT ATACTCTTGATGAAAT*TGCT AAATT CTTACAAGATATAGTAG AATTTG CT AGAAAAATATCCG GGC CAGCAAAAG 
AACACTTGAGGGCTGGAGCCCAATGCCTGACACCATGTTGGGTGACACACAATACAACTCCAGTTGCAGGACATCTGATGCCCTCT 
TAGGCCCCTAAGGCATCTGTACATGTGTGCATATACACATACACTGACTGCACACACCATCTTTGTTTAAAGCTGACTTAGGGTGG 
35 TGTGGTAGAACAGGGGAGAGAGGCCCTTAGAGTTCATTGGCCATCCAGTCTAGTCAAATCAATAAATTTTAGGTCCTGTGACAGAC 

CCTGTTTTTAAAATACTAAGGTAGAGCCTAGCATAGTGGCATCCGTCTTTAATGCCAGCACTTGGGAGGCAGAGGCAGGTGGAGCT 
CTGTGAGTTTGAGGCCAGCCTGAGCTACACAGAGAAACCCTGTCTCAAACAAAAGGTGGAGAACCACTGAGGAAAATACCCAGCAT 
CAACCACTGGCCTTCACATGACATGCATGCATGGATGAATGACAGCTGCCAAAGGCACCAGGACTCAGAATGTCGACATGGTCAGG 
CTATTTATTCCTTGTACTTGAAGTAAGAAAAACATATCTAAAATTAAAAGTAGAGTAGAGGCTTCATGTATGTTCATGCTAATGTC 
40 TGAGTGAGCTGTGTGTTGTTCACATGCCTTTCAAACATTGAGTGATGGCTAGCAAATGACCACAGGAAGAAAGCACAGGGTTTTCT 

TTGCTTTTTATCTTAGGTTTTGTTTTGTTTTAAGACAAGGTTCCTCTGTATAGCCCTGGCCATCCTGGAACTCACTCTGTAAACCA 
GCTGTCCTCAAACTCACAGAGATGCCTCCGCCTCTGCCTCCACCTCCACCTCCTGAACACTGGGATTAAAGGTGTGTGACACCACT 
GCCCAGCAAAATCACAGGTTTTTAAAACTATTTCATTGTGTCTCAGAAAATAGCAGTATATTCTTTTCAGGTGTTTTAGAGGTAGA 
TAGCTCCTTTTTCTAGAAAGTATCTCCAGGTCTTCAAGTGGAGTGAATCATAATAGAAAAAAAAAAAAAAAGAAAGCAAAACAAAA 

4 5 CAAACAAAAATCCAAGCCACTAATGAAGTGTTCATTTTAGGATTTCGTACAGGATAAAAGCTCTGGGGCAGTGCTGCATTGACAGC 

CTCCTGGAGCTTGTTAAAATCAGAGTACTGGACAGACAAAACAAAAGCCAGTGTGGTGGTAGTGCACACATTTCGGCCCAGCGCTC 
GGAAGCAGAGGCTGCTGGATCACAAATTTGAGGCTAACCTGGTTTACAGAGGGCGTTCCAGGACAGCAAGGACTATACAGAGAAAC 
CCTGTCTCAAAAAACCAAAAATAAGTAAATAAATAAGGATGTTGACTGATAGATTCAGAAAGGAAAAATCCTATAAATTGGTGTAA 
ATTGCCACTGTTTTCTCTGCrTTCAGATTAGTCATTAAGTAAATACTTATATAGGGGTCCTGAGCTGTGTGCTAAGTGTTGTGGCA 
50 TACAAAGGCAGTGTGGAGCTCTGGGCTGGCCTGCTGGGACTCTTCCTTGTACTTGACAACTGTGTGGGACAAAAGTGCATTCTTAC 

AGGGATCCTAAAGTGTTCATTGGAGGGCACCTCCCTACTAATGTGAGGAATAACCCTGTATGTTGTTCCCTGAGTTCATCTCCACA 
CCCACACGTAATGCACTGCTTGCCTATGAACAGATGAATGAATGAAATGCCAGCTCTGTTCAAATGCTTTAATGTAGCGCCTGTCT 
T ctttTTTC TCTTTTACAATTAAAAAAAAAAATC AGTTG TATGCTTATG CATGCTTTACCTG CGTGTATGTCTGTGTACCATATGT 
ATGACTGGTGCCTGAGGAGGGCAGAAGAGGGCATCCTATCCTCTGGAACTGGAGTGATAGGTAGTTGTGAGCCACTTGTGGCTGCT 
55 AGGAACTGAACCCAGGCCCTCTCTACAAGAGCAACAAGTGCTAACAGCCAAGCCATCTGTCCAGCCCCTTTGTTTTCTTCAGAGAC 

AAGGTCTCCTGTCACTAAGGCTGGCCTTGAAATACTGGTCCTCTTGCCTCTCTCTGCCTCTTGAGTTGAGTGATAATCCCCCAAAG 
TGCCCGTGCCACTATGCCCACTCTAAACTCTTAGTTATTTACTTTGTGTGGGTCTGGGACTCATACCTCGTGCTTCAAGAGTGCGG 
AGTAAGCACTCTACTCTGAGTCCTATCACCAAGCTCCTCAGTACTTAAAACTCCCTGTTGTTGTTGCTGCTATGTGTGTTTGCTTG 
AGAACAGGTCTCACCAGGTAGCTCTCAACCTCCCAGCTCTTTATGAAGCCCTAGCTGCTCTCAAACAGGCTGGGATCCTCTTGCCT 
60 CTGCTTGCCAGACGCCACTACACTTAGCTTTGGAATGCTTCGCTTCTGCTAGCAGTTTCAGGCTAGCCAGGATCATCTCACCAACG 

GAGGAGAGACCACAGACAGAGTTGTTAGGCGGCAGAATGACACTGGCTAATGTTGAGGTGTGCTCAAGTCCTCTGCTGTTGTAAAA 
GGAAGAGCAGTTAAGATCATAAAAGCCATTCCAGTAGTCAGGACCCGCGCCTGCCCTGGGCTAGGGTCTGGCTCGCAGTGCACCCT 
TCCCCTGAGTTAGAGCAGGAAGGGAGGCTGTGTGGGGGGAGTCTGAGCACCATGCCTGACAGGAATGATGTCCTTGTGGTCAGTGG 
TTAATGTACCTCGCTGCTTTACAAGAGTCCCGGCTTGCCTTCTTGGGGCATAATAACATCCACTCTCCTGGGAACCCTTGCCCAGT 
65 GTCATTGACTGGTCCCACCCTGGGTTCTGCTAGCCAGATGACCAGTCTTTCCTAGTAGTGATGCCATTACAACACTGCCGTTCAGA 

GCCCATCACCCAGTCTTTGGGGACGAGTGCAGAGCTATCAGACACCAGCTACTATAATTAGAAAAGGGAAAGCAGGCGCTCACCGA 
GCTCACATCTTAGGCTGGGGCATTTACAGCACTTTTTTTAAAAAGTTGCAGCCTCTTCCTCAGTTTTGCTTCCTGAAATACAAGCT 
GTACAGTTTTGGGGTTCTCACATTTCAGTTTTTGTTACTGCTGTATGCTCCCCACCCCCATTTTAATCGGAGAACAAATTGCTGTC 
AGCACATCGAGTTCATGTGCCAGCCACATTCAGAACAGGGTGTTCTGTGCTCTTCAAAACAAAATTGCTCTAGGGCAGTAAGAGAA 
70 CAATAAGTCAGAGCTCAGTTTAAGTGATGTCTGCAGTGACCAGACTCACTTGATGTGCTTACACTCTGGATTGCACAGCTGAACTT 

GGCTAGTTTGGTTTGCrTTGACTTTGTGGGGTTTGTTGGAGTACCCCCCTTACAGGTTACATAGACTTTTAAGTCAAGAGAAAATA 
TTGCCAGTTTTAAACTTGTTTGTTTCTCTTTACCAAAAAAAAAAAAAAAAAAAATCCCTAAGAAAAGCCTCCTGTGTGCACTTGTG 
TTCACTTGGAGACCATTGTAGATCATTTGCTTCCTGTAAATCATGCTGGATGAGATTAGCAGCAGACCTCCTGAGCCCTAGAGGCT 
GAGCTCCCGAGTGAGTCATGGTGGCTTGTATTAAATATTTATGAAATGAGTATTTGTGCTATGGAATACAAAGTCAAAAGCACCCA 
75 CAGGTCTTCCAGAGTCAGAGCAGGGGAAGTGGGATTACTAGGAACCGGGCGCCTCTGCATGGATCCGCTCAGAGCAAGTCCTTACT 
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GTGCAGAGGCCTGCCAGGGCCCTGGTGCTGCGAGCTCTCGTCAGCAACCTTGCAGGACTTGTCACACCAGTGTTCAGAAGCCAAAC 

aatccagcctgtggtgacctttctccatgtacatggagacaatcatgggctgtgtttaccagctctgacccttcatttttcctgac 

TTAACATTCCATCATGTCCTGAAGTGATTGGTGCATGCATGtATGTGTGAGGAATCGGGAATGTCACCTAAGATCTCTAATTTGTA 
TTATTATGTATGTAAGTGTGCACGTAGAGTGAGAAGAAATGATTCCCCTCTTCTACCACTGACGCCCAGGTAATAAGATTGGGACA 
5 TCAGGTGCAGGCAACCTTGGGCTAGCTGCTGATTTTCCAGACACAATTGGACAACTTAAAAAATCCACGTAACTCCATGTTCTAGG 

GCTCTGATGCCCTCTTCTGACCTCTGTGGGCACCTGTACATGCATAGCATATAGTCAAACACACACGTATGTAAATTAATAAAACC 
TTTTTTTTTCCTTTTTAGATTTTTATGTGTATATCTTTTTTTGTCTGAATGTATCCATGCAGTGCCCATGGAAGCCAGAAGAGGGC 
ATTAGACCCCAGGAGCTGGAGGCACAGACAGTTATTACAGTTACTGGCTTCCATACAGATGCTAGGAATGGAACCCCAGCTCTGTG 
GCACAAGCAGCAGGTTCTCTTCCCCACTGTCTCCAGCCCCAGCAATTGCCTTCCTGCTCTGCCTTTGTCACATCCTGACTTTCTGG 
10 TTACTTTTTGCTTTCTTCTGACATTCATTCATCTTTCCTGCACACAGCGATGCTTAGCACACGGAAAGAGAATGTCTGAAATTTTT 

TACAGACTCTGGGAATCTCACTTAGGTCTTTGGTTTTGTTTTGTTTTTTTAAGATTTATTTATTATATGCAGCTGTTTTCAGACAC 
ACCAGAAGAGGGTATGGGATCCCATTACAGATGGTTGTGAACCACCCTGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAG 
CAGTCAGTCAGTCTGCTGAGCCCTCTCTCCAGCCCCCTGTTGTGGATAGCCCTGGGGCTAATTATATTTGTTAATTCTGTTCTCCT 
GTGAGTAGTTTAGAACAAGGAATGAGTCAGCACTCAGGTGATTTCCTGTAAACCTGCTTCCCACCTTAATTTGTAAAATAAAGGAG 
15 AGCTGATGATTGGGCAGATAAAGGGAAGGTGGAGAGGAAGGTGAGAAGAGAAGAAGGAGAAAATGGGAGAGAGAGAGGATGCAGAG 

TAGCTCATTTACGTTTCCAATGCTATACCAAAAGTCCCCCATACGCACCCACCCGAAACCGCAAGTTCTAAGGGATCTCTTAGATG 
GAGAAGATGGCAGTGTAGCGGTAGATCTGCCCAAACTAGGCACACATCATGTATTCATATTAATTGAGTTGTGTTTTCATTGCCGG 
AGCATATTTGGGTTAGAGAAATTTACCGCAACAGCCCCCCTCCCCACACACTTAAGATTTTTAATTACACTTTTATATATTATGTA 
20 GATAAGCTTGTACATAGAGGTAAGACATTCCACTCTGCAAATCAGGAAACTGATTGGGGATCCTTTGCAGAAGTCTGGATTTCCTG 

TTTTGAAAACACATTCAGATTTGATCAACCAAAAGCCACAACAAATGTAGTTATAATTTCCTCCGTGCTGAAGGCACTCCATTGTA 
GGGAGGAAGGTGATGGTGTGACAGTAGACCTCAGTTCTCTTCCCTCGAAAGTCTGTTCAGTTGGCAGTGCCCAGACTGATAAATCT 
CAGTACCAAAGAGCTGCTTCCGTGGCTCGGCAGGAGTTCCTGCACTCACGGACAGCACCATCCATTAGTCTAAATTCAGTTATCTG 
GACAAATTTAAAAACAGTAGTTACATGAACTTATAGTTTTGTTTGATTGGTTCTTCCATGTATATTTATTTATTGTGGTTGTTGGG 
25 ACGGAGCTCAGGCTCTGTACCTGTTAGGCAGGTCCCTAGCACCAAGCTACACTTCTTTCCCTGCCTCTCCCTTTACCTCTCATCCT 

TAGGTAGGCTATGGCTGTCTGAAGACCTGGGCCTACAGGCCCAAGTCAGGCTCAGCTTAGACACCTAACCTAAGAACCAGGAGACA 
CCACCTCTTCTCCACAGAGAACCCCATAAGCCTCAGGGTGTGCCCAAGCCTCTGATGCTCACACTTTACAATATGGTTAATTCTTT 
GTTTAAACTAGAAGATGCTGTTGACTGCATCTGCTGCCACCCAGCTGGGTGCCTCTGTGCTGTATGCAGCCTGCCTTGGTTTTGTT 
TTTTGTTTTTCCTGTTGTATGTGCACTAAAAGTGGGGGGGGGGGGGCTGTAAGTTAGCTGTTTTATCTAGAACATTCCAAAAGTTA 
3 0 ATATAATATATAGAAGTCATCATATAAATGAGTATGGCTATAAAACAAGAGACAGTAGGCGACATCTGAGAGCTAGGCTGCTGTAG 

CCTTTGTCTTGTAGGAACTGACTTAGGATTTGACTTGACAGCAGTAAGAGCAGCCAAGATGGTGTCTTTCCTAGCTTTAGTGCGAC 
TCTGAGGT CCTGATGT ATAGCTTACGG CTGTTT ATCTT C CAAATTTTCTCT CATTTCTCAGG CCTAG ACT AATGGTG AT CCGCTCA 
GATGATTAATTAATTAATGTGGAATTAGCTTTGAAGCTAGTTTCCAGGACGAAACAGTCATAGACTTTGAGGGCTTTTAACAGACt 
GTTGAGATCAGATAGTAAAAGTAGAGTAAGTTGTAATTGGATTGCTTGGAAGATGATAGTATGGAACTAATGTTTAAGAGAGGGTG 

3 5 GTTTCTCAAGACTAAGGCAAATTACTGGCCCAAAATAAGTTAAGCGGCCTTGTCAAGAAATATTTTAGGAAATTACTATATTTGAG 

GTAGAAACTACTCTTCTTGTCAAAGAGAGATCATGGTGCCTATCGAACTATCTCACAAGCCGTCCATTTTTCTTACTGAGTAAAAG 
GCCTAATTGAAAAGGCACATAGCATGAGTATTACAAGTAGTTGAGCTGGGGGGTCACTTAGTGCTTGAGTGATGGCCTTATTGCAC 
AAGTCCCTGGAGTCTCCATGACCACACAAGAGAACTGGATACATGCCTATAGTACTAATGCGCTTGGAATACAGGGGCAAGAGCAA 
GAAGAGTTTCAGGCCAGCCTGAGCACGTGACCTTCATCTAACATGTATGCAGTATTGGAGAGCTAGCATGGAGACCTTCATCTAAC 
40 GTGTACAGTATTGGAGAGCTAGCATGGAGTCCTAGGCTTTATTTCTTGCTTATATACTTTTTCCCAAGCATCTCAAACCAAAATAC 

TGTCACAGATGGTTAAGCCATTGTATGTATTCAATACTAGATATATGGCATTCTCCTAATGGTGTGTTTA AATG AGCTAGTGTATC 
TTGACTCTGTGTCACAGATAAGAAAATAAGTATACATTTAACTTAAAATGGAAAAACTrrTGTTCTTAAACTTTCAGACTAGGTGG 
GCAAAGCTTCCAGAAGACACTGTGTGTCTTATGAACTGCAGGGGAAGTAGTGTTACTGCACTGTGGGCCAGTCACTTGGCAGGCAG 
TGCTGAGGGGTGGCTTGTGACTGTCCTGTGTCCTCACCCTCAGTCCACCTGGAAGGCTGCTGTGGTGGAAGGACATTTGATTGCCG 

4 5 AGATGTGGTGTTCGTTGTTGGGGAAGGAGAAGACCACGAACATTCCGATTGGGATCGACAAAGCCCTGGTGAAGATGCAGAGAGAA 

GAACAGTGTATTCTATATCTTGGACCACGGTAAGACGTGAGCGCCCGTTTCAGTGCAGTGCAGCCCGGCCGCCTGAAGACCAAGGA 
CTGCTTGCTCACTCTCATTCTCACTCTCTCAGTGCCTTGTTGGCGCAGGGAAGCCATTGCATTGAGTTGTGTGATGGTTAGTCTGA 
AACTTGGGGCCTCACACCACCATAGAAGTTTGCGAGTGAGTTGGCTCAGCTGGAGTATATCTAAGAATAGGACTATCAGTGTAGCC 
TTGATTTTGATTTGTTTAGCTGCCAGGATGCCACATCAGCAAAGATTGACTTGATCCTGTGGCTCTCCTGCTCTGCTTTTCTCTGA 
50 ATTCAGCGAGGGCTTTGGGAACTGCAGTAGTGCATGATTTACTACACTTGAATCCATGCCACGTTCTTCTATGGAGTCCCTGAAGG 

AAGAAAGAGCCAGCTTGTTCTTCCTGGACCTAAAGGCAGCGGAGATGACTCATTTTTGCCTAACTTTTTCCCGTCATAAGGATAGC 
CATTAGCACTGCCAAGCTTAGAACCATCCGGCATGACAGTCTCCTGTGAAAACATGCTTCCTATTATTTTTAGATCTAAAATTATA 
CCATAAATTCATCTCTTCTATCTTGAGAAATGGGCCCCTGAGGATGCAGGAGTGCTGCCTGTGTGCAATGGCATCTGCTTGTTGCC 
ACTGCTAAGACTGAGACTCTGTGGGCTGCCCTCACCAAAGGGAACACAGTGCTTTTGTCCTGTCTCTTGCCTTGGAGGGGTTTTGC 
55 TATAATTCACTCTCCAATAAAGCTATTTCATTTTTATTGAAAGAGCTTTCCCCCCTTACAGAGTAGGTTCTTCATAACCTACAGTC 

ACTAATCTGTTTTTTGTTTGTTTATGAGATGTATTCTTTTATGTTGTAGCCCTGACTGCCCTAAAACTCAGTATGTAGACCAAGCT 
GGCCTTGAACTCACAGAGATCCACCTCCTTCTGGCTCCCAAGTGCTGGGATTAAAGTTCTCTGATTATGTTTAATCTACCATTCCA 
AAATTATAGTAGCTCTACACTCAGGTATCTCACGTATGGTCTTACAGTTCAGTTCTTTAAAGATGGCTCTGTAAAGTCTGAGCATT 
CAGAAACACATAGC CCAG ATCT AAGTTTT AACCTTG CGG TAG ATGCTTTGGAG AG CAG ACTTACCAAACTTAAC AG CAG AG TG AAT 
60 CAAACTGCCTCTGTTTATTAGTGCAGCTAGTTCTCTGCAGGTGTACAGTTCCTGGCTGAACGACTCTCTGCAGCCTACCAGTGGTG 

GCACCTGGGCAAGTCACCTAACTCCCCAAGCCTTGCAAGGTTGCAGAGGCCCACATGGAGTAATGAGGCAGATCACTTAGCACACC 
G CCCCACC CTGCCCATT AGC TGTT ACTG TCT CAGCG ATGGCTTTC ATTCATTTTC C CCT TAG ACC ACGAG AAAATAG AAATCTCTG 
CAACAAATGGTATTTTTCAAATCTTTTCAGGCATAAAAAGAACGTCAAGTTCTCCTACGTTGTATATAAAGGGGTTCCTCCCCTCA 
TTGGGGGTGGGGGGTGTGAG TGCAT ATG TT AGTACAT CT CCAG GGCGTTTG CTGGT ACATGG AGTT CTG C CAATACATTCT ATGTA 
g 5 ATGCTCTCCATACTGTCTCCATGTGTGTGTGTCACACTGCCCATGTAGGTAGAGCATCCCTAAGCAGATTGGCTTGTCCTAGTCAG 

AGTCCACCGAGTCTGGGTTGCTTATAAAATGCAGATGGAATTCGTACTCAGTGTCTTCTGCATTTCCCTTCTACCCTACCCCAACC 
T CACCC C CACCTTG ACATCTGT AGG CTCCTTGGCAGGACGTTT TCAT AAG AAACT AAT AAAGCATTCAAGTTTCTCTCTCTCTGGA 
ACACTATCTTTTCTTGGTAGTGTTCTTTAGAATATTGTGGCAAGGGTGTACCCTATTTGAGACATTGCACCCTCAGATTTTTTTTC 
T CAATT TTTAAAAATTTG CTGTTCT CCTCAAATAG AT AATTAAAT ATTGTGACTG ATTTCTATGTAGGCTAAG TAT AG ATGACT AC 
7Q <j"p-p*j"j*CCTTCCTTTTTCTTTATACCTGTTTTGTAACAGTCCCAGACAAACCATAGGCTGTTGAGAGTGGTCAGTGTGTGTCAGCCT 

TAGTTATCTTAGGACAGGAAGGTCTGAATGTGGTTCTGCCTCTATATCACCTCTCAGAAAGCACATGTCTCTGGCCTCCGCTCTCT 
CACCTGTAAGAAGTAGCTGGCGAGGGCATTCACAATGCTGTGTTCTGCAGGGTTGGCTGTCCCTCCACGCCCTTAGTGTATCTTCC 
CTCCAAGGCAGCTGCCGTCCAGAGGCCTTGACTCTGGACTTCCATTTCTGATGGTTGTGAGCCACCATGTAGTTGCTGGAAATTGA 
ACTCAGGACCTCTGAAAGAGGTCAGTGCTCTTAACAACTGGCCCATCTCTCCAGCCTGTAAGTTTCTTTTAGACAGGTTTTCATGT 
75 CCTCAGTACTATGGATGTTTGTGGTGGATCCCAGTTGTGGCAGAAGAGGGTTGTCCTTGTCCCATAAGGTGTGCAGTAATATGTCT 
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GACACCTACCTGCCATCCAATAGCAACTCTAGCCATTGCTTAATGTTCCTCTGACAAAGAAGGGTTAAACATCAATCCAGGTAAGT 

GACATGGTTCCAAAGTGATGCCAGGTCATCTGTCATATTCTTTCCTCCCTGGTAAAGACTGCCAATCATAGCATGCTCTCAGCAAC 

agacttgagaagtacccatctgtatgccttctttgcagcgaagagagggacagaccttaccacaggcaacacacacacattcatac 

TCCAGGGAAAAAACCCTGGCTACGTTTCCAACATTGCCACTGGCCATTGCTCCCTTTTCGAGTGATGCCCTCTGCACGGTGTTAAG 

TCGAGACCGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACAACTCACTTTGTAGACCAGGCTGGCCTTGAACTCACAGAG 

ATCCATCCATCTGCCTCTGTCCCCCAAGTGCTGGGATCGAAGATGTGTGCCACCACCTTGTATTTGTGCCTTTTAAAGTCTTTAAT 

GCCACGAGACTTTAGGATCATGAGAGCTGTTGTCTCTGCTAATGTGTTGCCCCCTGCAGTTTTTCTGATTGGAGGTAGTACTCTTG 

GAAGTTGACCCTTCCTTAAAGTGAAAAGCTTGTTTTGAGTACACATGGACATGTGGGAAAGAGTTCCTGTGGGGGAGGGAGTGGTG 

AGGGAGCTGGGGTAAAATGAGAAATTCTATATACAAGTACGAAACTGTAACAGAACAGTAAAAACAATTGTAATAAAATAGCAAAA 

ATGTTAAAAGTATTCAAACAGAATTATAGTGATTTTTACTACTATAATAATTATAGTAATAGACTCTTCTGTCCTTTCTGCTCATA 

AAGCTTAAAGGAAAAAAGTCCTTGTAACCAAACAGAAAAGAATAAAGTCTAAAACCAGGCATCGATATTGAACAGCATGCTAAGCA 

CACTGTCCTAGGGAGTACAGGAACTGTGCGCCTGCGCTAAGAGAGCATGCGCTAAGAGAACACGATGCAGCAGGTCTCAGGAAACC 

ACAGCAGGGATTCCACACAGAAAACCAAAGAAGTATACCAGTCCTCCTGAGTCTTGTTTTTTCCTCTCCGTTTCAGCTATGGTTTT 

GGAGAAGCCGGGAAGCCTAAGTTTGGCATTGACCCCAATGCTGAGCTTATGTACGAGGTCACCCTTAAGAGCTTCGAGAAGGTGAG 

CAAACCCAACTTCGCTAAAGCTGTGGTGTGGGGTCTTCTCATCCTGTGCCTGTAACTGTGCGGTAGATGACTTGGCTAAATAGTGT 

TTGTTTCTGTGTTTGCTTTTCTTCATCCATGACTCTTGTCCCCCACACTTCTGCTCCGAGCGTGGGAAGCTGACACAACACAGTTG 

CCTTAGGGGAGTTGGGGTGCAGCCTTTCAGTGCTGAAGGAATTGCACACTCCACAGGAGTTACAAAGAGGCCTCCGCTGGGGCTCC 

AGGTTACAATCCCAGTGTCTCAGCCTCGGGACCAGCAGCTGCAACCAAGGAGAAGAAACAAACGTACCCAGGCTGTTTCTCATACG 

TGTCCAAGAACAGGAGAGGGAACTTGCCGTGGCCTTCAGGCTGGTGTACCTCCTCGGACAGCCTCCAACTCTGGGCTGTCTTTGCA 

GGCTCCCACCTGTACTGCACGGTGTCCCCATAAGCTGAGTAAGCTGTCATCCTCAGCTGTGGCTCCCCTCAGAGACCGCCTTTCTT 

ATTACGATTTTATTCCTCTGAAATGACCCCATGCTCTGTCCACGCTGGACTATCGGGGCCTCGAGTTTCCCTGCCCTTTCCATAGT 

GGAACCTCTACCCTTCTCCGTGCTTTGTGACAACATGGCATGCCTGCCATCTAATCCTGTCACTCGGGAGGATCAGAAGTCAGTCT 

CAGCTACGTAGTAAATGGAGGCTTGCCTGAGATACATGCAGTGCTGTCrGGAAAAAAGAAAAGAAAAAGTTCCCCAGGTCCACACC 

TGCAAACTGATCCTGTTAGAGGCCATACTGCATCTGGTTCTGTGAATTCGGAGACAGCTGCCTGAACTGGGATTTTAGAAGTGCTC 

CATGCACGTGCAGCTTGGCCTGGACCATAAGTAGCAATCTCACTTCCAAGCTGGAAAGCAAGCCTGACAGAAACAGCCTGCTAACG 

TGACAGCAGCCCATAGTGAGGGAGCTTTGGGGCTCCAGGTTACGATCCCAGTGTCTCTAAGGAGGGAGGCTTGCTTTGTCACCCTC 

AAAATGCAGTCTGTGAGAGTGCTCCGTGCTTGTGTTCCTTGGACAACACAGGTCAGACCACAGCTTGCTATGGCATGTGCTCTTAG 

TGGAACACCGGTGCATTGGCCTGCTGGTATCCCAGCAGCGGCCCACAGTTGCTGGGGTCTCATAGAGATCGCTGCTGTCCCCCAGG 

CATGAACTGCTGCGTTTCCTCCTCTCCTCAGCTAACTGACGCCACAAATCTCTACACAGGCCAAAGAATCTTGGGAGATGGACACC 

AAAGAAAAGCTGACGCAGGCTGCCATCGTGAAAGAGAAGGGAACTGTGTACTTCAAGGTGTGTGAGTCTCTAAGTCCTTTCCATGV 

GGGGATACCTACCCAGTATCCATCAGCACCCTGTGCTGAGACGCACCCTCAGTTCTCACAGGCCTGCTGTGCTCTGTAGGAGGATT 

AGTGAGCAGAGTGAGTTCGTGTGCAGGAGGTAATGCAGAGGCCTCTTCTGTGTGCTGTGAGCAGGTGGAGCTTCCTCAGGAGCAGG 

CGAGGTGGACCAGACCTGGCTCGCTCGAGTGTGTGTGTCCCAGGTCAGAGTTCACAGGGGCGGCTCCAGCCCGCTCCCCCCTGACA 

GGTGAGACAGGAAAGGCCTTGCAGATCCCCCAGTTCACTTTGGATGATCTCTCTCAGGTTGCCGTGCTGTGGCTGCTTTTATGTAA 

CTACAATGAAGGCAAGTCTCCTCCTGATTGTTTTAATTATAATTTTCAATTGAAATTTTTTTTAGGCTGGAGAGATGGCTCAGCAG 

TTAAGAGCATTGGCTGCTTTTCCAAAGGTTCTGAGTTAAATTCCCAGCACCTACATGGTGGCTCACAGCCATCTGTACAGGGATCC 

GATGCTCTCTTCTGACATGCACGTGCGCATGTGCAGAGTACTCATAAATAAAATAAGTAAATAAAAAATAAAAACAAATCTTAAAA 

ATGTTTTAAAACATTTTCGCTCTTTAAATTAAAACAGCAGCTTTCACAGCAAATATCCTCAAAATAAATGTTTAATATTTAAGGTT 

TTATCAAGAAATATATCATTACTTATCAGTACCACTATTAACTGAGCAACAAGATAAAGATGCCATTAATGATACTGGCTGAGGGG 

CTGGCGAGATGGTTCATCGGGTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGTTCAAATCCCAGCAACTACATGGTGGTTCAC 

AACCACCCATAATGAGATCTGATGCCCTCTTCTGGTGCGTCTGAAGTCAGCTACAGTGTACTTACATATAATAATAAATAAATCTA 

AAAAAAAAAAAAAATGATACTGGCTGGGTACCAAAAAGGCCCTGCAGACCGGCATGGATGACCAGGCTCGGCCCTCCCAAGAACCT 

GATGAGGAGAAAACACTGAGCCTTGTGGCCACAGTGATAAGATGTCACTTACAGCTGCCCCAGGGAATTACTGCCTCTCCAGAGCC 

CTGTCTCCTCAGGACCCAGGAACCAGTGCTTTATCCCCCAGGGCTGACACCCACACTCATTAAGTGAAATTTCGGAGTGCTGTGCC 

CATTGCTTGCCAGCCCACTTCCAAATTCCTGCTGTCTCCACATCAAGTGAAGGGCTTCTCGATGAGTGTTCAGAGCGGGCAGTCTT 

CTGCTGGGCCAAGTGATGCTGTGCAAGTGGCTGACTCCTGTCTCTGCCTTGTAGTGTGGAGACCCAAGCCAGAAGCCAGCTTTGTT 

GGCACACCTTTAAGCACAGGGCTCTGGAGGCAAGTGTATGTATGTGAGTTTGAGGCTAGCCTGGCCTACAGAGCAAATTCCAAACA 

ACTAGGGCAACACAGTGAAGCCCTGCCTCAAAAAAAAAAAAAAAAGGACTTGGAGGGAACCCAAGTTTTCTTTGCTTTTTCTTTCT 

AGTACACTGTAGCTATCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCATTACGGATGGTTGTGAGCCACCATGTGGTTGCTGGG 

ATTTGAACTTCAGACCTTTTGAACTCTGGACCTTCGGAAGAGCAGTCGGGTGCTCTAATCCACTGAGCCATCTCACCAGCCCCCTG 

GGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTTATAGCACTATAAAGCAGAGACCTGAGGCTACTCTTCATGAGCCTCTGTACTGA • 

GAAATGCTGTCACATCTACTACTGACTTACATTAGGGGGTTGGAACAAGAACACCATGTGGGACAACTGCAGAACTATGGGGCCAT 

AGTCACCTCAAAAGAAACACTGGCAGAGACAGTGTGTATTTGTAACAAAGTTATAAACTAACGTATGACTCATGGGCAGCCAAGCA 

GATGGCGATAGGAGCCCTGAGCAGGGATCTGGAAATGGAGCTGTCCCTTCCATGTCATTGAGGCCAATCACCTGTGTTGCAGGGAG 

CCTTTCAGGGGTGATAAGTArATTTCAACATGTTTCAAATCTTCCTAAAATGACCAATCTGGATAAAATCTGGATCACTAGTCACA 

catacggaacacattatttttaacatgtaatctgatagacaggatctttcaaaacatcagtctgttggggggaaaaaaattaatga 

AAGGTTCAAAATCACTGACCTAAGACTTACCCCAGAATGTCTCTGAACATTTTGTCTCACCAAGCACTTCCTGGAGGCTCCTTCCT 

CATTCTAGGTGAGGAGCAAGGGCACCGCCCACCGCCGCCCCACCCCCCCACCCCCCCAGTCAGGCTGTCTGCTTCAGAGGCTGGAG 

GACTGCCTTCTGTCTGCTTGTCCCTTCTCCCTTCAAAGTTTAAGGAGCCTTTCTTTTGGCTGTGCTGCTCTGGCCAGCGTCATCTT 

CCCAGAGTATCTGACGTGATGTGTGCCATGTGCAGAGTGTGGGTGACTGTAGGGATGGGCTGGACTACAGTTCTATGTCCCTTAAT 

ATCTGCATGATCTATTCACCTGCCAGGCCAGTTTCAGCTGTGGGCAGAGAGGGACTGAATGTGGTATTTAGACTGATGTTGAAACT 

TCCTTTCAACCTCTGAACACTCATGCAGAGACACAGAAAGCACTGTCCTCATCCGGTTCTGAAAGTTACTGTCAGGCACTGTAGCA 

CTGTCACTGCACAAAGGAAGGCTAAGGACGCTCTGCTGTGTGCGGGCATCTTGCGCCCCCTAGTGCTCCTTGGGAAGGAAGTGTGG 

CCGCGGCTGGCTGATTGTGCTTGAGAGCTGGAGTGTTGTAGGAAGAGCTCTACATCGTCATGGCTCCCTCTCCCGAGTGCAGTCAG 

GTCTGCCATCCCTTGTACAGTCGTACAGGAAGGGTCCTCTGTATTCAAGCTTGTAATTACTGTGCAGAAAAGAACTGTCACCTATA 

TTCCAGGTTTACTCGTGTTGTTACAAGCTGCCATTCCGTGGTGCAGCTGTACCTACAGTAGTCAGCACGCTGTCTCCACCCCACAG 

TTTGTTGTTTAGGGCATGTGCTATGTACAACATTCAGTGTTTACAACTCTCAGAACTCAGTAGTAAGCAGGACCATATCTAGAGTC 

TGGTTACTCTGAAACAGCGCCTCACAGGGGTCACATATCAGATATCAGGTGTCTACGTTCTGATTCATAACAGTAGCAAAATTACA 

GTTATGAAGTAGCAACAGAAAACGTTTCATGGTTGGGAGTTTTATGGTTATGAGAAAGGGGGTCATAGCGTTAGGAAGGCTGAGAA 

GCACTGCCTGGGAGCTGAGGCAGGAAGACTGAGTTTGGCACTAGACTTGTCAATTTAGCAAGGCCTTTTCTGTGTGAAATAAAAAC 

ATCAGCCTAGAAATAGAGCAGGGATGGTGCTTGCTTAGTATGCATGAGGCCTTGGTACGGCGGAGGAGGCTGCTAGACCAGACAAG 
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AGCAGGACAGTCTCTCACACGGTAAGCTTGCTCTTTAGGGTTATGTACACTGTGTGCTATCAATGGCCGTGGTCAGCACAGGGCAT 

TCTGGCCCACCCACTCTTAACAATCACATGGTGCCGGGGTAGAGCCCCGGCACTGCAGCTCTGCCGTGCTGCCTCTGCTTTCACTG 

CTACTGAGAGCCGAGCGTTTGCACAATCTGCTTTAGACAGGCCTGCTGTGTGGGGACTGCCAGTTACCATATTGCAGTATTTACTA 

TCAGTGCTGAATGCCAAGAGAAAAGAGGAAAGTCACCTCCTCTTCCATAAGCCAAATGGCTCACCATCCTTTTGAAAGACTGAGGA 

ATGTTGGTTCCAAACAGTGTAACCTCCTGCTGCCAGGCTGAAAGAACACTGAAGCAGCCATGCGGTGGCATTACCCTGGTCCAGGC 

CACCTCACAGGCCAGCAGAGCTTCCGCAGAACTAGGGAGGGACAGGAGATAGAGTGGGGCTGACATGCAGAACTATTCCGTGTGAG 

cactcggctagggcaggccacgctcacacttcactgcatcctttccagatggatacaagttgttgggggcttttttctcctaggga 

GGCAAGTACACGCAGGCCGTGATTCAGTACAGGAAGATAGTGTCCTGGCTGGAGATGGAATACGGCCTGTCAGAGAAGGAGTCCAA 

agcctcagagtcgttcctcctcgcagccttcctgaacctggccatgtgctacctgaagctccgagagtacaacaaagccgtggagt 

GCTGCGACAAGGTGGGTGAGCCGTACTTCACTCTCCGTTTATCTGTGTGGCACCTCTGCCCCCTTCAGGCTGTTCCTCTATGGTCA 

GCATGAGCTGGGACGCCATAAAGGATGGGGCTTTTTGTGCACTACTTTTATCCTGCATTTTACATAAAGCCATTAACAGAATTGAT 

AAGAGTCTTCATCTGTGGTCTTCCTTACCCTGGTCCTTTGTGGGAGAGGAGACAAAGAGCCTTGAGGTTCCCTCTTTATTGTTTTG 

TTTGCAAGGCTGGGGATTGAACCCAGGGCACTGTGCATGCTAGGCAAACACTTTACCACTGAGCCATACAGCCTACCCCCAGTGAC 

ACACTTCCTCCAACAAGCCACACTTCCTAATTTCTAATCCTTCTAATCCTTTGAAACAATTCCATTCCCTGGTGATGATGTATTCA 

AATATATAAGCCTGGGGGGGGGGGGGGGAGACATTCTTATTCAGAGCATTTACCACCATGGTTAATGCCTATGGTCTCAGCATTTG 

AGAGGCAAAACAGAAGAATTGAGAGTTCAAGGCTGGCCTGGGCTACATGAGTTCTTGTCTCAAAAAATAACTATTATCAAGATAGC 

TCAGCTGGTAAAGGCACTTGCTGTCAAGCCTGATGACAGGAGTTTGATTCCTAGGACCTTGTGGGAAAGAAAGAACAACTTTGTCA 

TATGTCCTCTGGCCTCTTCCTCATTCATAGTATTACATGTGCATACACAAAGGTAATAATAATATATTATTTTAGAGATTTATTGA 

TGTGTATGAGGACTCTGTACCTGCCCACCAGAAGAGGGCATCAGTCCTCATTACAGATGGTTATGAGCCATCATGTGTTTGCTGGG 

ACTTGAACTCAGAATCCCTGGAAGAGCAGTCAGTGTTCTTAACTGCTGAGCCATCTTTCTAGCACAATAATACATTTTTTAAAAAC 

AACAAAAAATAGATATAAAGTGGCAAAAAAGACATTTTATATAAGAGTTTAGTTGGCTTGTTTTGCCTTGAGAGAGGAATATTATT 

GTTAATTATACTTTTTAAAGTTTGTGCTGTTTTTTTTTTAAATATATAGCTGTTACAAAGTTCAGAATTTAAGCACACAAGAAAGC 

CCAGCTATCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGCCAGGCAGTTGGGGCTCATGCTTTTTTTTTTTTTTTTT 

CTGTCCTCAAACTCAAAAATCTGCCTGCCTTTGCCTCCGAGGGCTGGGATTAAAGGGGGGCCCCACACAAAAAAACCCTGACTCGA 

AAAAACA7VAAACAAAGAAAAAGAAAAAAAGCCCAGCTATAAAATTCCCATCAACTTTCTCTCCCAAAGCCACTCATTTAAAGATTT 

ACTTTATCTTTAAAATATTTGTACATGTACAGATAATATTTGTGTTATCTGTATGTGGCGCGCGCACGCGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTATGCGCAGGTGCTCCCTGGGTCCAGCAGAGGGAGTCTGATCGTTAGAGCTTGAGTCCCAGGCAGC 

TGTGATAGGGTTGCTGGGCTGCTGGGAACTGAACTCGAGGCTTCTGCAAGAGCCATGCTCTTAGCCCGGGAATGGCTTCTCCAATC 

CTTTAGACATTTACTATGGTAGGAGAGGTTGTCTGCATGTGCGTGTGCACATGGTACACACATGGGCGGCCTGGGGGTAGTTCTCC 

TTCCCCCATGCTGAAGGACCAAGCTCACTGAAGCTGATCAGCAGGTGCCCTTCCCACTGAGTGTCTCTCTCCCCTCCCAGAGCATC 

TTTCTCTAT AGAGTCCT AGTTTTT C CAAATG AAG AATAACTGCTTTATTTTTTTCAGT CAAACT CTCAT ATC CCAGTTTG ACTTAA 

GACTTGCTTTGTAGCTGAACTTCTGGTCCTCCTGCCTCCACCTCCTGTTGGTGGTTTGTTTTATTTGTTTGTTTGTTTTTGTTTTT 

GGTGGTGGTTTTTTGAGAGAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGATACGGCTGGCCTCAAACTCA 

GAAATTCACCTGCCTCCACCTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACCACCGCCCGGCTGTTTTGTTTTTAAGATAGGGAT 

AAAATTCAGTATTTTGTATATACTAGGCAAGCTAAGATAAACCCCAGACTTTGCATATGTATTCTTAAAATATGTAGATTTAGGAC 

TGGAAAGGTGGTCAGAGGCTGTAAGAGTACTCACTGTGCAAGCATATAGGGCCCGAGTTNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnnnnnnnnnnnnnnnn ^^ 

nnnnnnnnnnnnnnnnnnnnnn1 ^^ 

NNNNj^NNNNNNNNNNIJNNNNNNWNNNNNNNNNNNNNNNNNNNI^ 

NNNNNNNNNNNNNNNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNI^ 

NNNNNNNNNNNNNNNNNNNNNNNTATATATATATATATATATATATATATATATATATACACTAAATAGAGAAAGATTTGGACATA 
GTTATTATGTGAAAGCAGCAGTCTTTCCACGTCAGATGAGTGCATTCTACACTTGTCCCTCACTGAGCTTGGTGTGAAAAGACTCA 
CCTCTTTAG ATC CATTCTGTGAACC ATGGGGTTTC ACTTAACTGATCCTCACAGGAAGATTTT CAGGGCTTGTTTTT ATTAT AAGG 
GTCATAATAATAACCATAATAATAATAAAGGCAGTGGTGGTGCAAGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATT 
TCTGAGTTCGAGGGCAGCCTGGTCTACAGAGTGAGGTCCAGTCAAAGCTCTCAGCACCATCAGGGGCTCAAGCTTCACCCCCGAGC 
TGGAGACATTTTATACTAAAATACTGACAAGTGGGTGGACCGTGGTTGATTGTTGCGTGACTCTTGTGCATAGTTCTGCTCACCTC 
CGTGTGATTGCGCTGCCTCAGCACTGAGGTGACAGGAGCGGCAGTTGTCCCTTCCAACCTGTGACCTGCCCACCTGTCCTTCTGTT 
CTTAGGCCCTTGGACTGGACAGTGCCAATGAGAAAGGCTTGTACAGAAGGGGCGAGGCCCAGCTGCTCATGAATGACTTTGAGTCG 
GCCAAGGGCGACTTCGAGAAGGTGTTGGCAGTCAATCCTCAGAACAGGGCCGCTCGCCTGCAGATCTCCATGTGCCAGAGGAAGGC 
GAAGGAGCACAACGAGCGGGACCGCAGGGTGTACGCCAACATGTTCAAGAAGTTCGCAGAGCGGGACGCAAAGGTAGTGTGCCCAC 
AGCCCCAGGCTTGTAAGGACGCTAGCCTAGGGACAAGGTTGGGCAGCCTGGCTGGAAGAAATAAGACTTAGGAAGGGACTCCATGT 
GGGCAGAGACACAGGTGGGAGGCCCTGGCGTGTCCCTGAGAGCTGAGGGCTGACTCCTGAGGTGGAGCAGTGCTCTTCTTGTTCTC 
TGTTTTGTTCTTAAAATGGTTTCTCTTTGTGGACCCAGCTAGCTCATCTCAGAGATCCTCCTGCCTCTGGCGATGAGCGTTAGGAT 

T AT AGG CATCTG CC ACCAAACC AAGTTCTCTTGTTATTTTTAAAAAAT AAAT AAGGAGTT ACAGAG ACAAAGTGTGG AGCAG AG AC 

TGAAAGAATGACCATCCAGAGACTGCCCCACCTGGGGATCCATCCCATAAACCACCACCAAACCCACTATGGCAGATTCCAACAAG 

AGCTTGCTGACAGGAGCCTGATATAGCTGTCTCCTGAGAGGCTCTGCCAGTACCTGACTAATACAGAAGTGGATGCTCACAGCCAT 

CCATT AG ACGG AGCACAGGGCC CC CAAT G AAGG AGCT AG AG AAAGTAC CC AAGG AGCTG AAG GGGTTT ACAG CC CCCTGGG AGG AA 

CAACAATATGAACTAACCAGTACCCCCAGAGCTCCCTGGGACTAAACCACCAATCAAAGAAAACACACGGAGGGACTCATGGCTCT 

AGCTGCATATGTAGCAGAGGATGGCCTAGTCAGTCATCAATGGGAGGAGAGACCCTTGGTCCTGTGAAGGCTCTATGCCCCAGTAT 

cggggactgccagggccaggaataggagttaggtgggtxggggagcagggggaggggagagggataagggaattttcagaggggaa 

actaggaaaggagataaaatttgaaatgtaaataaagaaaatatctaataatgaattagttaaaaataaataaatgcagccaggca 

gtggtggcgcacagctttgatcccagtgcctgagaaacagaggccaaggtaggcagttgtctgaacaggaggccacatacacagag 

aaaccctgtctggaaaaaatgacaacagccctaagcccttcagtgttgtttctctggggagacttcctagtaaagtccaggttgga 

ttggaaacgggtgtgcctgtggtggcctttactgtattctctgctgtcatcgggagcctcgctggcagtgggtgtgtctgaacaca 

ggtcaacttcctgccccatggccaccctgtggtcccaggtctgtcctccatcttcagctatgagtagcataaggacttgagctact 

cagcagctgcctgaggtaggcagctcctcattgcttgccacccctacttacccagtgtgcaccccagatccaagcgtacacacttg 

ctgcagacctgatggaccatctcgggaaggcagtggttgagtgagctcctcttctcctttcacctcaggaggaagccagcaaagct 

gggagcaagaaggctgtagaaggagccgctggcaaacaacacgagagtcaggccatggaagaaggaaaggccaaaggccatgtatg 

acgctgcgccacggagggaagagagtcctaatgaactcggccctcctcgctgggctcgcctccaactcaggactgaacagtgttta 

gtgtaaggtttgttacagtctctgtgattctggaagcaaatggcataccagtagcttcccaaatgaccacctgctgctgcgggggg 

gtgggggtgggggacatgccaggaaacagcagagaaggccgctggtgtgaagagaccaggccagcagctcagtccagcccatttca 

gtttgtcacctttcagtgtccagcacagcatccctgtgaacctagggcccagctgctgtgggttctacatcggcactagggtcaca 

ctgcagaaaccgttgataaaacaaactcagtgatctctgctttcctattggtgggcatggcaggggcgggtgatgagatttgctta 

gcactgactgactggcctgctaagaacacaagcccacagccaggggctccctggtccacagctgggtctcaggccccttacctgcc 
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ttccaagtcctttcgcagactcttgagtgtggctttctgtcctagccagcatgtcccacagactctgttgttcctccaacgcccgt 

cattagtgacagctttctctctgagtttctgtggtgtggagagtgggtagaagtaggtttatctttcccgctgtctgccccactca 

aggacgatgttagcgctcagccatccctgcccagcacagctgctcagcctcatgctcccacccgcacccttgctgtgcagaaccta 

aggcttgctcccgtcccagactcgagtggacggacatccatgtccacccaggattgacgaaggaaggaacttcacactcctctatc 

5 ATGCAAAAATAGTTTTCAATTTTTACTTTTTAGCTTGGGTTTTGAAAGGCAAACTCTAGGAGGCTTAAAACGGGCAGTTACTCTTA 

aggcgaggtagatacctcatcctgcaccgcagcctctgtattctggtgggagctgtaagggttgcgggcttccggtgtcccatgca 
tcaagccaaagtctccaaaacttgggcattgaattagggcaaatcttaaatagttttggggttggattttagtcctacaggtgatg 
attgaacgtggctggcttctccacagcctaaggaacccccatggggacacacccaccacccaatgacccatgcacctctgcctgga 
cagctcacttccagccctaaggaccactgtgctcaagatgtgtggctgtagtaagacagtctcatgtcaggcattaagtcaaggcc 
10 ttccttcacacctgcgggacagcgcttctgaggctccagttctgctctgctcgaagcaggagggatgggttgtgaaggagtctggg 

ATGTGACTGGG ACCCTCG CAT CTCACACTCGG CACTCTG CCTCTTTCCATCCATGTTTGAG AGC CCTGGTCTCACCAGG AAGTG CA 

gagcaggagccgactgtgtgtgtaatgctctagtgtttgtagttctcttcactagccttgcagcgccagggaggccgggctggaat 
ttgagcctaacatgttaggtttttacgggaaagctctttttccagctgtctcccaagtgcgtattgtgggccaaggagactggtat 
gggaaggggggatggtcaaggttccaagccagaaatggaaggtgcccagcacccctggattttacatgttcttgtattcagtaatc 
15 tcagacgatttacacggaaatcagaagatgtcttcaaatacccttagactggatagagtgatggggaagcagatgatgcattgaaa 

ttttggtttttaaaaaatcacttagatgctgggagtaatggtgacacacacccttggtcccgtgacctgggaggccctgtctcaaa 
acaaaacaaaaaatcatttagatgcattttgtgttccttaaataaattttttaaaaagtggtttttcattgttcatggctttttgt 
ttttgttgtttgtttgatttttgaagtttacttttatctttgtctgctagagttttgtgtccagctgcccttggggaccagaaagg 
gactttgaatctccttgaaatgaagatacagttgttagccagatgtgggtgttgagaactgaacccaagtcctctgaaaagcagga 

2 0 agtgctcttaactgctgggctgcccctctcccacccctccattgtttgggtttgacttaaacacttgattttttttatgatttttt 

taaacagatttatttattgtatgtatgtgaatacgctgttgttgtcttcaggcacagcagaagaaggcattggatcccattacaga 

tggttgtgagccaccatgtgggtgctgggaattgaactcaggccctctggaagatcagtcagtgctcttatccactgagccatctc 

TCCAGCCCCTTTTTATGATTTTATTTTATGTGTATGCACACTTTTTTGrGATGCTTTATTGAGTTCCTATGGAACCCTTCTAACCC 
CCTACCTCAGGTAGGGGAGAAAGAAGGTTAGAGGGGGGAAGGGGGCATAGATCTTTTCAGACTGCTTCTTGCTGATTAGGGGCATC 
25 GAGTTCCTTGGGTCAACTTCAAACTTCATTGTCAGAATATCCAATCTACTCGTCTCTTTGCTCACAGCCTTGTGACAAGCCACAGC 

AGCAACAGACACAGTAGCCTCCTCTGCAGAGCGCACTCCCACCTGATAGCCCCTCTCAGAGCTCGGCATTTATACCCTATGAGAAG 
TTCCCAGAATCCCAGAGTTCACAGAAACTGTCTGCAGCTGGCAAAACCACGCCTCTGCCAGAGCACGAGGCAAATGATAGTCAGCT 
GCTGTGAAGCAGTCACCTATCTCACAACATAGTCACATGACATACCTGGGTTTTTTAGGAAACCGAAATTCTCACATGTTTACCTG 
CATGCATATACATACATCATGTGCATGTAGTGCCCAGGGAAGGTAGAAGAAGGCATCAGAGTCCATGGAACTGGAGTTACAAGATG 
30 GTTGTAAGCTGCCGTATGGTTCTTGGAACTGAACCCACATCCTATGCAAGAGCAGCCAGTGTTTTTAACCACTGAGCCATCTCTCC 

AGCCCCTGATTAAATAGTATAAAAAGGAAAAAAAGGTCTACAGCCATCATGCCCTAAACCCACTGAATCTCCACTGATCTCAGAAG 
CTAAACAGACTGGCCTTAGTCTATTGCTGTGATAACACACCATGACCAAGGTAATAATATAAGGAAAAGATTATTTGGAGCTTGCT 
GTTTCAAAGTTAAGAGAACCCATGTAGGGGGCTGGAGAGATGGCTCAGAGGTGGAGAGCACTGACTGCTCTTTCAGAGGTCCTGAG 
TTCAATTCCCAGCAGCCACATGGTGACTCACAACCATCTGTAATGGAATCTAATGCCCTCTTCTGGCATGAAGGCATATATGTAGG 

3 5 CAGGCAGACTATTGTGTACATAATTAATAAATAATCTCTCTTTTCTTAAAGAGTACATGGTGACAGGCAAAGTGGAAGAAATGTCA 

GAGAGAGCTATCTGGGAATAACATGAGTTTGTCAAACCTTGAAGCCTATTCCTAGGAACACCTCTAACAAGCCACACCTCCTAATC 

TTTCCCAAGAAGTTCCACCAACTAGAGACCAAGTATTGAAGCCCATAAGCCTTTGGGGACCATTATCATTTAAACCACCTCAGATG 

CAGAAAAGCTGTTGGGTTGAAGAACTCTAGTAGAATTCAATTGAAGAATGTGGTTGAGGGGCTGGAGAGATGGCTCAGCAAAGGTT 

AAGAGCACTAGCTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCGGAAAACACACGGTGGCTCACGACCATTTGTAATGGGATCTGA 

4 0 TGCCCTCTTCTGCTGTCTCTGAAGAGAGCTACAATGTACTCATATACAATAAATAAATAAACAAACAAACAGACAAACAGACCAGT 

TCTCCAACTGAACCAAAGTGCATCCATTTTGCTGGGCTGTCTGGCCAATAAGGTTCAGGGACCTACCTATCTACATAGCCCCAGTT 
CCCCAGTTCCAGATGTGGTGCCCTCTGTACCCAGCTGTGTGTGCCACTATGCCGTGGATGCTGGGGATCCAAACTCGGGTCCGTAG 
TGTAAAGTAGGAGCTTTCCCAGCTGAGCCATCTCCCCTGTTCCTTAAAGCCTTTTTGACAGACAGTCTCCACATTTGTCTGAGTTT 
CCACTCTCCAGACTTTGCCTCCTGTTTGCCAAACCACCTGGTTCTCTTGGGAGACATATTGAAGGGCTTACAATTTGCATAATGAG 
4 5 ATGAAACCTATCTACCCTCAACAAGCATACCAGTTAAGCATTGCTGAGCCACACTGCCCCAACCAGTGGAGACACATGCTCATGGT 

TGTTGGGAACTGCTGGAAATAGAAGGGTACTGAACCACAAATGCCCCATCTCCTTGTGTGCACAAAGAGCAAACATTTGGCTTCAT 
AAATTGATTTTGGTTTAGTTTGGTTTTGCGTTTGCACTTGAAATTAAGAACTAATCCCTCTTTTTGGCACGTGTGTGTGTGTGTGT 
GTGTGCCTGGTACGGAGGTGCATTTGCACAGGTGTGCTTGGGAGTAGAGATCAGAAGTTCACATCAGGGCTGGAAAGATGGCTCAG 
CGGTTAAGGGCACTAGCTGTTTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAAC 
50 GGGATCCGATGC CTT CTTCTGGTGTGTCTGAAG AGAG CAAC AG TGTACTT ACAAACATTAAACAAGT AAATTGTT AAAAG AAG AAA 

GGAGGGAAGGAAAAGAAAGAAGGAATGTCTGCCTTTTTCTTTGTTCCCAGCTTATACATGGAGACAGAGCCTCTCCCCCTGAATCC 
AGAACTTGTCAAGTGAGCTCAAACTAGCCATCTTGCTCGGAGGTCCCCTGTCCCCACCTCACAAGCACTGGGGTCACAAGGTGGGC 
ACCCTTGCACTTTCTTCAGTATTTTCGTTTTTAGTTCCAATTGGACATGAGTAGCCTCTCTGTTTTCTTCAATGCAAATACTGCTG 
CCTGGTGTAAAAGGCACTTCCTGTGCCCTTGGAGGCACAGCTTTCTTCCCTGAAATCCCAGACGCTGCCAGAGACAGACAGACAGA 
55 GAGAACGCTCGCACACATGATCACACATGCACACGAGTGAGTGCAGGTGTCCCCAGGGGCCAACAGAGAGCATGCGATTCCCCGGG 

GTTACAGGCAGTTGTGAGCTGCCATGTGTGCTTGCTTGGGAAATGAATGTGGATCCTTTGAAAGAGTAATACCAGCTCTCCATTGC 
TGAACCATTTTCCTGTGGGGCCGTGGTCCGCGAGAGGAAGTCTGGTAAGGTCGAGCTGGGCTTGAAGCTCCAGGGACCCAGAAGGG 
ACAGTAGGAGCTTCACCTGCTCCCAACATCAGGCCCCTGTCACTGTCACAGCCACCCATAGAGAGAATTGTGGCCATCAGTCACAT 
AGGCGCAGCACCCCCCAAACCCCTCCACATGTAGATGAGGCATCCCTAACATCTCAGACCAAGCCAATAGGAAGCACCTGCTGTCA 
60 GACCCCACCCCCACCCCAAAACGGTGCATAATATCCTATCCAGAGGAATAAAGGTGTGTGTGAGAGTTACTCCATCATCTGGGAGC 

ATCTGTCTTAGAAGAGCTGCTGTTACACTGCCTGGGAAGAACAGCAGCAGCCAAGGCAGCAGCAGCAGCAGCAGCAGCGCATCGGT 
GGTGGCTGCGGGCCAGAGGTCTCTGCAGATAGACTTAGGTACGCAGACCAGCAGTTCCCTAGCCCCAAGATCTTGTCTCTTTTTAA 
TACAGACTTATCGGCCCTAACTTCCCTTCTGGCTTGCCACAGCACATATGCATTGGTATGGCGATTTTTGTTTTGCCTGCACGTGT 
TGATGTATTTAAAAAAAGATAGAGAGAGAGGGGAATATGGTCTATGGAGATGTGATGAGGTATAGGGGAGGGGGGTGCCTCCTCCA 
65 GCCCATGTCAAGGCATCCCTTCCAACTGAGTGACCAGCCACATGATGGTATAGTATAGAATAGAGTTTATTCAGGGCATGGGGAGG 

GGAGTTAAAAGGGTAGTAGAGGCAGAGAAAGGCAGAGAGAGGGAGAAGAGTAATAGGGAGAAGTAGAATAGAGGCCGGCCATGAAC 
ACATGGACAAATGGGGAAGGGACTAGGGAAGGGAGGGGAGGAGGGAAACGCCTACGAGGGCAAGAGAGAAACAAGAGAACAAGGAG 
GGGGCAAGCAGCTCCTTTTATAGTGAGCCAGCCCTACCTGGCTATTGCCAGGTAACTGTGGGGTGGAGTTTAGACAGAATGCTAAC 
ACGTACGCCTGTGCACCACGTCTGTGGACCACATGTGTACCCAGTGCCTGTGGAGGGCAGAAGGGAGTCAGATGCCCCAGAGCTGG 
70 AGTCACAGGCAGTTGTGAAATGCCACATGGGTGCCAGGAATTGAACCCGCGTCCTTTGCGAGAGCAGCTGGTGCTTGTAAGCAATG 

AGCGGGGTCTCCAGGCTGCATTTTTTGTCTTGATTCATCCCAAGGTATTTTCTAATTTCCTTCATAATTTTTTCTTTGACCCTCAG 
CTTGCTAAAGAGTCGGCTTCCTTCCCACATATTTGTATCCTTTTCCAACTGCCTGCCTCCCTTCTGTTATTAATCTGATTTCATTC 
CACTGTGGTGAGAGTGCACACCATGTACATTCTTTGTTTGACTTACGTTATTrTAAATATATTGAGACTTTTTGCGGCCACATATG 
GTCACCCCCACCCTCCCCCCGGAGAATCCGTCCTGCTTTTAAGAAGATCTCATACATGTTTTTGCTTGGCATTTTAAAAAGCTTTT 
75 AGTTTCACATTTTATATTGCTTGCGGATATACATGTGTGGGTGTGCCTGTCAGCAGACATGTGTAGGTCAGAGGACAACTTGGGGA 
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atccaccccctggcccagggtggcattaatcgcgtgtgaggtcggctgggtttccagtgcatgtggctcgggcttgtctggttcct 
ttgtggacgtatggtatttgcagcctctgtcctgactgatgaactagcttgcatttgcctttgcattctccagcttggcttcctat 
attttggggcttggtgtgcacacgtgtttctaataatatctttctcatgggttaacccatttctttttcttttcttttttttttaa 
agatgtatttattattatacataagtacactgtagctgtcttcagacacaccagaagagggtgtcagatcttgttatggatggttg 
5 tgagccaccctgtggttgctgggatttgaactcaggaccttcgtaagagcgatcagtgctcttacccgctgagccttttcatggtg 

agatcttgggttcatccttcaagagtgcttgctgctcttccagcagacccatgttcaggtcccagcatgccacatccacaccttac 
gctgccatctgaactgctcccccgactccagtttgcacgtgttctgtctcactgctctgccctgtttgtcattcttggccaccgcc 

TTAGTTTGTGTT ACATAAATATTTT CCAGTG TGTCATT CCAATTTCCTTAT CTTTTAACATCTTAAATT TTTTTTAAAG ATTTATT 
TATCTTATATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGAGCATCAGATCCCATTACAGATGGCTGTGAGCCAC 
10 catgtgattgctgggaattgaactcagggcctctgaaaaagcggccagtgctcctaactgctgagccatctctccaacccttaaca 

tcataatttaataggatataatttgagcccataccgatgtaatttcaatagccaagcatggggggcaatgatggtgcacgctctta 
atcccactgcagagtcagaagtaggcagatctctgaattccaggccaggtctgtgtagtgagttccaggacagttggggctacaca 
gagaaaccctgtctggaagaaaacaaaccaaacaaacaatcacacacacacacacacacacaaattgttagccaaacatagtagca 
agttccagtccttcagataagaaagcaggagggttagaatttcaagaccaacctgggctgcatgaaaccctatcttagaaaaaaat 
15 aaatctatttctctatcactcctttctccctatcgccccctctgacaccgtgagccggccagagcatagtttttcctttgtttgtt 

tgggtacatatgctgctagctcctagctaatgagccatctctctattcctctctctgtctgtacacctggatttgaatttctgtct 
ttggtgttcctgccccccttctacccttccccccagctatggggtttgggttgggggggtgttttttattttattttttaaggttt 
atttaatatgaatacactgtagctgtcttcagacacaccagaagagggcgtcagatctcattacaggtggttgtgagtcaccaaat 
gcttgctgggaattgaactcagtacctctggaagagcagttagtgctcttaacctctgaaccatctctccaggccccttgtgtttt 
20 tttgtttttaactgaatttcaacagtgatcaaatcatttgctcctttttatggagtttagatccttgcaaaagatctgggggcagg 

agggttttattaccataaggccttgctgggggacaccaggaaagagctttgttttctctcggagcagctgctcactctgactcccc 
tgcccatgtacatgggttgcttacagcagctctcctctgctccaggattccgtgctccggaaaccgcagggagggcccaggcagcc 
atagacatggggtcagcttcaccaagttaatgcaggaacccaagagtctcagaagcgcggctgtgcctcccccccccccccccgcc 
tcgctcccctccaccccccagggtgatttcagctgccagcagtgagcctctgggcagctggtgaggcttcaccaagtcaatggagc 
25 ctcagccactgtccacctggacgggaagagggtccccacctctctctgcccttcagcgagatcagttccaccactctgccctctgc 

cgcagcggcaggcgcgcgcccaccagtagccaccacgtgaggcccgggctctaaagtatctttctggacttgcagctcagtcctcc 
ctgccctcccctgcgtgcctggcagcttcctgtaattccaggtaagcaccctccacgaagccgcggtgtgcaagcctgctgcgtga 
tctggtgactggctaggacgtgggtggaagtctggaaggaacctgggccctttggttcagcacagcaaggtgccactgagcagcgt 
gctaggggtggggacatcagagaagatgcagagtcacctctgccaccctcttcaattcggacaccattgcagccatgtgcaggagg 
30 gggacagggcagagatgcaccagaacctggctttaggaaagaaaacaaaacaaacaaacaaaaccaaaccaaccagcccagctgnn 

NNjjjjjjMNNNlflNWNNNlWNNNNNNtNNNNNNNNNNNNNN^ CTGAG C CGGG CAG T G 

gtggcgcacgcctttaatcccagcacttgggtaggcagagacaggcggatttctgagttcgaggccagcctggtctatagagtgag 
ttccaggacagccaagactatacagagaaaccctgtctcgaaaaaccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatcaX 
gctgtatagtgctggtgagatggctcagcggttaagagcaccgactgctcttccagaggtcctgagttcaaatcccagcacccaca 
35 tggtgcctcacagccatctataatggggtctgactccctcttctggtgtgtctgaagtcagctacagagtactcacataaataaat 

aaacaaacaaacagacaagtaaataaatatcagcctccagggatgccagctctggaggaaaacctgacacagggcagaggctgcag 
ctcagttctcagtgtgcgaccaggaagcacaaagccctgacttccacccctatcctcaggaggtggaggcaggaggatcagtggcc 
atcttcaactacattgcttcttagagcctgctcgccttgagaccccatctcaaaaataaatcactataaaaagaaaagccagaggc 
tggtgagatggctcagtgggtaagagcaccgactgctcttctaaaggttcaaatcccagcaaccacatggtggctcacaaccatct 
40 gtaacaagtatctgactccctcttctggagtgtctgaagacagctacagtgtacttacatataataaataaataaatctttaaaaa 

aaaaaaaagaaagaaagaaaagaaaagccagccgggtgtggtggcacatgcctttaatcccagaggcaagcggatttctgagttca 
agaccagaatggtctacagagtgagttccagggaagaagaagaagaagaagaagaagaagaagaagaagaggaggaggaggaggag 
GAGGAGGNNNNNNN NNNNNNNNNNNNNNN™^^ 
nnnnnnnnnnnnnnnnnnnnnnkwnnnnn^^ 

4 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGGTGAATAGGGCGGGCAGAACCTGGAGCCCTCTGGGCTGAAGATTGAGCGG 

GATTTTGGTGGATGGGTTTTGTGGTCTGAAGGGACCCTGCTGGCCGGTCCTGGCCTGCCCTAAAGGTGAGGGGAAGAGAAAGGAAG 
AGTTGGGGAACAGTTGGGGTGGGGGGGATAGTAGGTAGAGAAGCTAACTGAGCCCTGGAGGATTTGCTGTTGATCCTGGCACCTTC 
CCTTTCCCCCAGGCTGAGCTCTGCCCTGCAGCCTCTTGCCCCAGTGACCTGGTTCTAGAACTAACCTGGCAGGTGGTCCATCCTGT 

AGTGAGGGAGGCCCAGCTTGGAGGCCATGCCTG ' 

50 

MOUSE SEQUENCE - mRNA 

GTCCGGCGCGCGGCTGAGCGACCGAGCGTGCGGACGGAGCGGCGGCCTGCTGGGCGGGCTGAGCGGCGCGCGCGGCGGCGGAGAGA 
CGCGGAGCGAGGGACGCGGCGGCGGCGGACGCGGCGACAGGTCTTCTACTTACAAAGGACAATGACTACTGATGAGGGCACCAGTA 
ACAATGG AGAG AACCC AG CAGCCACCATG ACTGAGCAG GGTGAAGAT ATCACTACGAAG AAAG ACAGAGGAGT ATTAAAGATTGT C 
55 aaaagagtggggactagtgacgaggccccaatgtttggtgacaaagtttatgtccactacaaagggatgttgtcagatggaaagaa 

GTTTGATTCCAGTCATGACAGAAAGAAGCCATTTGCCTTTAGCCTTGGCCAAGGCCAGGTTATCAAAGCCTGGGACATTGGGGTGT 
CTACTATGAAGAAAGGCGAGATCTGCCATTTATTATGTAAACCAGAATATGCTTATGGCTCGGCTGGCCACCTCCAAAAAATTCCA 
TCAAATGCAACTCTCTTTTTTGAGATTGAGCTCCTTGATTTCAAAGGTGAGGATTTATTTGAAGATTCAGGCGTTATCCGTAGAAT 
CAAACGGAAAGGCGAGGGATACTCAAACCCAAACGAAGGAGCAACGGTAAAAGTCCACCTGGAAGGCTGCTGTGGTGGAAGGACAT 
60 TTGATTGCCGAGATGTGGTGTTCGTTGTTGGGGAAGGAGAAGACCACGACATTCCGATTGGGATCGACAAAGCCCTGGTGAAGATG 

cagagagaagaacagtgtattctatatcttggaccacgctatggttttggagaagccgggaagcctaagtttggcattgaccccaa 

TGCTGAGCTTATGTACGAGGTCACCCTTAAGAGCTTCGAGAAGGCCAAAGAATCTTGGGAGATGGACACCAAAGAAAAGCTGACGC 

AGGCTGCCATCGTGAAAGAGAAGGGAACTGTGTACTTCAAGGGAGGCAAGTACACGCAGGCCGTGATTCAGTACAGGAAGATAGTG 

TCCTGGCTGGAGATGGAATACGGCCTGTCAGAGAAGGAGTCCAAAGCCTCAGAGTCGTTCCTCCTCGCAGCCTTCCTGAACCTGGC 

65 catgtgctacctgaagctccgagagtacaacaaagccgtggagtgctgcgacaaggcccttggactggacagtgccaatgagaaag 

gcttgtacagaaggggcgaggcccagctgctcatgaatgactttgagtcggccaagggcgacttcgagaaggtgttggcagtcaat 

CCTCAGAACAGGGCCGCTCGCCTGCAGATCTCCATGTGCCAGAGGAAGGCGAAGGAGCACAACGAGCGGGACCGCAGGGTGTACGC 
CAACATGTTCAAGAAGTTCGCAGAGCGGGACGCAAAGGAGGAAGCCAGCAAAGCTGGGAGCAAGAAGGCTGTAGAAGGAGCCGCTG 
GCAAACAACACGAGAGTCAGGCCATGGAAGAAGGAAAGGCCAAAGGCCATGTATGACGCTGCGCCACGGAGGGAAGAGAGTCCTAA 
70 XGAACTCGGCCCTCCTCGCTGGGCTCGCCTCCAACTCAGGACTGAACAGTGTTTAGTGTAAGGTTTGTTACAGTCTCTGTGATTCT 

GGAAGCAAATGGCATACCAGTAGCTTCCCAAATGACCACCTGCTGCTGCGGGGGGGTGGGGGTGGGGGACATGCCAGGAAACAGCA 
GAGAAGGCCGCTGGTGTGAAGAGACCAGGCCAGCAGCTCAGTCCAGCCCATTTCAGTTTGTCACCTTTCAGTGTCCAGCACAGCAT 
CCCTGTGAACCTAGGGCCCAGCTGCTGTGGGTTCTACATCGGCACTAGGGTCACACTGCAGAAACCGTTGATAAAACAAACTCAGT 

gatctctgctttcctattggtgggcatggcaggggcgggtgatgagatttgcttagcactgactgactggcctgctaagaacacaa 
75 gcccacagccaggggctccctggtccacagctgggtctcaggccccttacctgccttccaagtcctttcgcagactcttgagtgtg 
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GCTTTCTGTCCTAGCCAGCATGTCCCACAGACTCTGTTGTTCCTCCAACGCCCGTCATTAGTGACAGCTTTCTCTCTGAGTTTCTG 

tggtgtggagagtgggtagaagtaggtttatctttcccgctgtctgccccactcaaggacgatgttagcgctcagccatccctgcc 

CAGCACAGCTGCTCAGCCTCATGCTCCCACCCGCACCCTTGCTGTGCAGAACCTAAGGCTTGCTCCCGTCCCAGACTCGAGTGGAC 
GGACATCCATGTCCACCCAGGATTGACGAAGGAAGGAACTTCACACTCCTCTATCATGCAAAAATAGTTTTCAATTTTTACTTTTT 
5 AGCTTGGGTTTTGAAAGGCAAACTCTAGGAGGCTTAAAACGGGCAGTTACTCTTAAGGCGAGGTAGATACCTCATCCTGCACCGCA 

GCCTCTGTATTCTGGTGGGAGCTGTAAGGGTTGCGGGCTTCCGGTGTCCATGCATCAAGCCAAAGTCTCCAAAACTTGGGCATTGA 
ATTAGGGCAAATCTTAAATAGTTTTGGGGTTGGATTTTAGTCCTACAGGTGATGATTGAACGT 

MOUSE SEQUENCE - CODING 

10 ATGACT ACTGATG AGGGCAC CAGT AACAATGG AGAG AAC CCAGCAG C C ACCATG ACTGAGC AGGG TGAAG ATAT CACT ACGAAG AA 

AGACAGAGGAGTATTAAAGATTGTCAAAAGAGTGGGGACTAGTGACGAGGCCCCAATGTTTGGTGACAAAGTTTATGTCCACTACA 
AAGGGATGTTGTCAGATGGAAAGAAGTTTGATTCCAGTCATGACAGAAAGAAGCCATTTGCCTTTAGCCTTGGCCAAGGCCAGGTT 
ATCAAAGCCTGGGACATTGGGGTGTCTACTATGAAGAAAGGCGAGATCTGCCATTTATTATGTAAACCAGAATATGCTTATGGCTC 
GGCTGGCCACCTCCAAAAAATTCCATCAAATGCAACTCTCTTTTTTGAGATTGAGCTCCTTGATTTCAAAGGTGAGGATTTATTTG 
15 AAGATTCAGGCGTTATCCGTAGAATCAAACGGAAAGGCGAGGGATACTCAAACCCAAACGAAGGAGCAACGGTAAAAGTCCACCTG 

GAAGGCTGCTGTGGTGGAAGGACATTTGATTGCCGAGATGTGGTGTTCGTTGTTGGGGAAGGAGAAGACCACGACATTCCGATTGG 
GATCGACAAAGCCCTGGTGAAGATGCAGAGAGAAGAACAGTGTATTCTATATCTTGGACCACGCTATGGTTTTGGAGAAGCCGGGA 
AGCCTAAGTTTGGCATTGACCCCAATGCTGAGCTTATGTACGAGGTCACCCTTAAGAGCTTCGAGAAGGCCAAAGAATCTTGGGAG 
ATGGACACCAAAGAAAAGCTGACGCAGGCTGCCATCGTGAAAGAGAAGGGAACTGTGTACTTCAAGGGAGGCAAGTACACGCAGGC 
20 CGTGATTCAGTACAGGAAGATAGTGTCCTGGCTGGAGATGGAATACGGCCTGTCAGAGAAGGAGTCCAAAGCCTCAGAGTCGTTCC 

TCCTCGCAGCCTTCCTGAACCTGGCCATGTGCTACCTGAAGCTCCGAGAGTACAACAAAGCCGTGGAGTGCTGCGACAAGGCCCTT 
GGACTGGACAGTGCCAATGAGAAAGGCTTGTACAGAAGGGGCGAGGCCCAGCTGCTCATGAATGACTTTGAGTCGGCCAAGGGCGA 
CTTCGAGAAGGTGTTGGCAGTCAATCCTCAGAACAGGGCCGCTCGCCTGCAGATCTCCATGTGCCAGAGGAAGGCGAAGGAGCACA 
ACGAGCGGGACCGCAGGGTGTACGCCAACATGTTCAAGAAGTTCGCAGAGCGGGACGCAAAGGAGGAAGCCAGCAAAGCTGGGAGC 

2 5 AAGAAGGCTGTAGAAGGAGCCGCTGGCAAACAACACGAGAGTCAGGCCATGGAAGAAGGAAAGGCCAAAGGCCATGTATGA 

HUMAN SEQUENCE - GENOMIC 

CAAAAACCAGCAAGTTTTTATTAGGGATTTTCAAAAGGGGAGGGAGTGTGTGAATAGTTGTGGGTGACAGACATCAAGTACTTAAC 

AGGGTAATAGAATATCACAAAGCAAGTGGAGGCAGGGCGAGATCACAGGACCACAGGACAGAGGCGAAATTAAAATTGCTAATAAA 

3 0 GTTTCGGGCACCATTGTCATTGATAACATCTTATCAGG AGACAGGGTTTTGAGATC AACTAGTCTGAC CAAAGTTTATTAGGCGGG 

AATTTCCTCTTCCTAATAAGCCTGGGAGCGCTATGGGAGACTGGAGTTTATTTCACCTCTGCAATCTCGACCATAAGAGACAGGTA 

TGCCCCGGGGGGGCCAGTTCAGAGACCTACCCCTAGGTGCGCATTCTCTTTTCTCAGGGACTTTCCATGCTGAGAAAAGGAATTCA 

GTAATATTTCTCCCATTTGCTTTTGAAAGAAGAGAAATATGGCTCTGTTCTGCCCGGCTCACCGGCGGTCAGAGTTTAAGGTTATC 

TCTCTTATTCCCTGAACAATTGCTGTTATCCTGTTCTTTTTTCAGGGTGCCCACATTTCATATTGCTCAAACACACATGCTGTACA 

35 atttgtgtacttaacgcaattattacagggtcctgagacgatatacatccttctcggctgacaggattaagagattaaagtaaaga 

CAGGCATAGGAAATCACAAGGGTATTGATTGGGGAAGTGATAAGTGTCCATGAAATCTTTACAATTTATGTTTAGAGAGTGCAGTA 

aagacaggcataagaaattacaaaaatattaatttggggaactaataaatgtccataaaatcttcataatccacgttcttctgtca 

tggcttcagccggttcctccgtttggggtccctgacttcctgcaacaccttcttatatgtatcaaaactcatactgaacaatgagt 

TCTGGGTTGCAAAAGAGGATTTATTTTTTGCACCTAACCATAAGTCrTTGTCCACAAGTTAAACAAAAACAGTGTAGTATACAGTA 

40 tttttaataattttgtgcattaaataaaatttgtgtaccttgaatcattagaaaacaagtattaggtgtggagtttttcacttgtg 

gcatcatgttagaattcaaaaagtttcagagtttggagcatcttggatttcggatttttccaattaggaatgctcaacctaatcag 

AAGTAAGACTTGG ATATTAAAAGTTTG AAAG CCACGG TTTTATTTG CTTAGT AGTATATAACTG C AAC AG T ACTTTTTATCTTAAT 
TATTGTGTAGAATCTGATGACTCCCCAACATATAACTGTCACCCACACTTCTCTCCTGAGCTCAGGCCTTATCTCTGATAACCTTC 
TGGACATCGCACAAGCACCCCTTGCTCAACATACCCCAGCCAGAGTTCTCTTGCTCTCCATAAAAAGCAATCTGAAATGTTCGAAT 
45 TAAATTGAAGAGAAAGAATAAAAAGTCCTGATGAGTGGAACCATGAAATGTTTCATCTTTTTTCCCTAAGTTTAAAAAGATCATGA 

AAGTAATACATGTTTAATGTTAAACTATTTAAATAATATAAAAATAAAATCTAAGAAGTGAAAATTCCTTCTTATCTTCCCAAATC 
TCATTCTCCAGAGGTAACACTGTTTGAGCAGTTTGGTAAGTTATCTTTCCAAACTTCTTCTATATATAAGCAAATATACAAACACA 
TATATACTTTTTTCCTCTTGGAAATAGGATCATGTTACAAATCATTCTGCAACTCACCATTCACTTAATAGTACATCTTGAAAATC 
CATCTGTCTTTT CATGT GAG T ATT AGAAGATTGTTTATGTGG AATGGGTAAG ACGT CACCTGCTCCAT ATT AGTG ATAT TTT C AG A 
50 GATTAGCTGTCTTAAAGGGAAAACAGTGAAAAAGACATTTTGGCATGTAATGAACAATATTTGCATAATTGTAATCCAGTGCTCTA 

AAATGATCATACCCACCCACCCACCAAAATCTACAAACAACTGGGAACCATGGTTGGTGGCTGCAAATATATTGGTATAAATTACA 
CTGTTTGTGCCAGGTGCGGTGGCTCATGTCTGTGATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGGTCACTTGAGCTGAAGGAGT 
TCGAGACCAGCATGGCTAACATGGCGAAACCCCATCTCTACTAAAAATACAAAAATTAGCCGGGCATTGGTGGCGCACACCTGTAA 
TCCCAGCTACTCAGGAGGCTGAGGCAGGAGTATCATTTGAACCTAGGAGGCGGAGATTGCAGTGAGCCAAGATCAGGCCACTGCAC 
55 TCCAGCCTGGGCAACAGAGCAAGAGTCTGTCTCAAAAAATTTAAAAAAATAAAAAATAAATTACACTGTTTGTGTTACATGTATTA 

GCCCATTGTGGCATCATCAACTGACTTTTTTTTTTTTCAATGGTCCAGATAACCAAATCATCACTGGGCACTATGCACCATTAACA 
ATACACTTCATTTACTACAATGCTATTCTTTTTTCCTTTTTTT1TTTTTTTTGGACAATATCTTGCTCTGTTGCCCAGGCTGCAGT 
GCAGTGGTGCAACCATGGCGTGATACTCCTGCCTCAGCCTCTCCAGTAGCTGGGACCACAGGCGTGTATTTTTTATTTTTAGCAGA 
GATCGGGTCTCACTGTGTTGCCCAAGCTGGTCTCAAACTCCTGGGCTCAAGCCTTGACATCCCAAAGTACTGGGATTACAGGTGTG 
60 AGCCACTGCGCCTGGCATTCTTTTATAATGGATGAACATTTACAAAATATTTTCCCAATTTAGTTGTTTGGATGTTTTTGTTTAGA 

CTCTTAGCTAAATGATTCTCTACTGTATAGATTTATCTCATGCTTTTCAAAAACTGTATATTTTTATAGTATGCATTTGCCAAATT 
TTAGTCTAACATTCCCATGACCATCCTTTTAAGGAAAAACTTTGAAATACTTTTATTTAGCCATACGGTTAAAATTTAGCTGGAAC 
TAAGTGATCTGTGTTTAGTTGATGAACTGATCCATGCTATTCTTGCATCATGACTTTTTCATCTTCCCTTGATTCTTTTCCCTATA 
TGCATTTAAGCCTGTCTGGTTCTTTTCTCAAGCCTTTGCTCTCTACTCCCCTTTCACTCAAAGCATTTCATGTTTCGCCTTTATAA 
65 CCCTAGTATAAGTATCAAACTTCTCACCTGTGACTTTTGCCTCTCTCTACATCTCTCTTCTACTTTTAACTTTCATGTTTACAATA 

AGCTACCTTTCTCTTATTTTCAGTTCTTACCTTCTCAAACTTCAGAGAATCCCCACTGCTTAGTGTTCTTGGGAGATGCTAGAGGT 
TACACAAAATGCCACCTCCCAGAAGGTCGAGGCATTTTTTTTCTTTAAAAAAAAAAAAACCTTTTAGCCAAATACTTACTCATAAG 
AAATGCTCCATTTTATTCTCAGTAGTATCTTCAGAAAGATTTCAGAGGTAATTGCATCTACAAAATAAAGACTTAGTGCTAAGAAA 

70 CTGTCGCCCAGGCTGGAGTGCAGTGGTGCGATCTTGGCTCACTGCAAGCTCTGCCTCCCGGGTTCACGCCATTCTTCTGCCTCAGC 

CTCCCAAGTAGCTGGAACTACAGGCGCTCGCCACCACGCCCGGCTAATATTTTGTATTTTTAGTAGAGACAGGGTTTCACCATATT 
AGCCAGGATGGTCTCGATCTCCTGACTTTGTGATCCGTCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGATGTGAGCCATCCCG 
CCTGGCCTTTTTTTATTTTTATTTTTTGAGATGGAGTTTCACTCTTATCCTCCAGGCTGGAGTGCAATGGCACAATCTCCACTCAC 
TACAACCTCCGTCTCCAGGGTTCAAGCGATTCTCCTGTCTCAGCCACCTGAATAGCTGGAATTACAGGTGCCCGCCACCATGCCCA 
75 GCCAGTTTTTGTATTTTCAGTAGAGATGGGGTTTTTCCATATTAGCCAGGCTTGTCTCAAACTCCTGACCTCAAGTCATCTGGCTG 
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CTCTGGCCTCCCAAATTGCTAGGATTACAGGCTTGAGCCACCTCACCTGGCCACTAAATTCTTTTAAAAATCTCTTGAGCACACTA 

AATGATATATTGAATATAGCTGATGACCAAATGGTGTTGTAAAAATTCCATCAGGCCAGGTGTGGTGGCTCACTCTTAATAATCCT 

agcactttgagaggacgaagtgggaggatcacttgagcccaGgatcacttcaagaccagcctgggcaacatagtgagaccctgtct 
cttctgaaaaaaataataaaaaaaaaacattaggtgtggtggcacatgtctatagtttgaactactagggtggctgaaggggagga 
5 ttgcttgagcccaggaattcaaggctgcagtgagctatgacggtaccactgcactccagcctgggcaacagagcaagaccctgtct 

cttaagagacaataagaaataaataaaaattccatcaaagaatttctcttagggtataaagccagagacaaagatgaaaaatggga 
gaaatgtccagtggttctcaaccatgtctgactgcacattaggatcatctaacatggtttttgaaaacaccattaccctggcccca 
ccacagaccaattaaatccagactctctgggctggagtccagacatcagtagcttttttaagctcctcaggtgattctgttgttta 
gcccaggtttagaaaaatacttaagaaacctgaagaataataccaaaatgtccgaagtctatctaataatacttctagaagtagag 
10 gacagagacatcaaaggaaaagaaataatgctagaaaatttttctggagattctgcaaagacttgtcttcagcagttaagggccag 

aatatcaaggcccctgcaggaattaaggaaagaagacaagtaccttgacatatcctttcgatgggtctgaactccaaaaataagga 
ttattatgtcttccagagaagaaaagatgggagccacagtgtgcactctggaaggaaagaaacctacctggcctaactgatccaaa 
cacagtttctgctttttcccccagatgctgctctccagtgcattcccctagctcactcctgctttctggggctgaccccagaccta 
gagcttctccaggctccctgggaagagctgctcttaacagttggtgtttgggaggcaactttctcttctttgctctctccttcggt 
15 ctgacctcatctgctgtgtagtgttcagaaattcccccaaagttctggttcagttaggaacatgtcttgttttccacctcagagtt 

ttgcagattttaaaaactttttcttgtcatcccagcatcttcctggggagaggaagttgatgacttagtcctgtcgttcaaccttt 
ttgaggccaaatagggtaaaatcatattaaggggaataatcctgtattcaggttcatcctttagtatataatggtaacatttggat 
agtctaatattttctggggtttttttgtttgttttaatataatcctttgctttctgcttacttgaaaacagtaatttatccaactc 
agcactcagagtcaggggaagtgtggtctcttagctttgttttcttcagtaattatttgttccgagaagaaaaataagtttaccaa 
20 agaaatatctttctgaaaactctcctgttagtagcataatctgaggcaagacactgatattttaacaaagagaacaatacagtaat 

ttacataatatacatagggaattggtagatatggctttaaaatgacttctcatttgggggacctgatagtttagttatgttaactg 

AAA T TT TT AGTA C ACT GT TGA T AAAA T ATTAA GTGT AT TCTC A T T T TT C TGTTA T G TCT CA G G TG TTTG CTG AC T AGCACT TT G G A 

gagtgtatgcttatctgccatgtccataacagaacgaactgtgttccctttctgatgcattgggtagcaattttccgcctttggac 
agttcagcacagtaagctttatcatagattaatatccatagctacatagtgattttaaatccagaataaatctagggtgagggaaa 
25 GAAGAAAAGTCTCTCTTATAAAAATGGTGAAACTGTCTCAGTGTGTCATTACAGTTTrTAGGAATTGTCTGTCCTTACTGTCTTTT 

TTATATAACATTCAATCAAGGAAAAAGTTTTATTTGTTTTGTTAGCTTACAAAAACCTATACTCCTAATGGCTTAACTGGAATTAA 
GGGGAAATACTTGGAAAATTCAGTTTATGTCTTTATTCTTCCAGCTTTATCTGCTTTTGAAAGTTCAAAAGTTTGTTTTCTTGTTG 
TTTTTATCTTTGTGTTTTAATTATTCATAGTACrTCTCTTCATATGGACTCAGTACTACTGACAAGAGCCATCCTCTGAGATTACT 
AAGATGACTTGCATCCCTTGAAGTGTTGGAGCCAAAACATGAAGAGCTAATTCCTTTATCAGATGGGATTTAGAAAGCTAGTAAAT 

30 cagcttatacaggttgcctatttactcgaatttaaacaagccattgttttcaaaatagcaaggtgagaaccaaaagaaaatgtttc 

T rrTT T TCC TCTCTC T TTT TTT TG AGAAAGA GX C TT GC T CTGTCACCCAGGCTAGAGTGCA G TGGCATGACCTCGGCTCACTGCAA 

CTTCTGCCTCCCAGGTTCAAGTGATTCTTGTGCCTCAGCCACCCGAGTAGCTGGGATTACAGGCGTGTGCCACCACGCCTGGCTAA 

TTTTTGTATTTTTAGTAGAGACGGGGTTTCATCATGTTGGCCAGGCTGGTCTCAAACTCCTGGCCTCAAGTGATCCCACCCGCCTt 

AGCCTCCCAAAGTGTTGAGATTACAGGCGTAAGCCACTGTTCCCAGCCTGAAAACATTTCTTCATTGACAGTATTTTCATTTAAAA 

3 5 ATTTAGCTGAACTCCAAATGATGAACATTCAAAAGAAAGCATTGTCTTTGGATGATTTGAAAGCAAGTGGCAGATATCATGACACC 

TCACCCCTAAATACTACAGCATGTGTCTCCTATGAACAAGGATATTACTCTGCATAAAACCATAATACTATATCACATTCC^AAAG 

GCTGACATATAGTAGTAATAAGCTAATATGCAGTCTCCTGTTCCAAGTTCTTATATTTTGTCCCCTAATCCAGGATCCAGCCAAGG 

ATCACTGATTACACTTGGTTGTCATATCTCTATAGTCTCCTTTAATCTGGAACAGACCTCCCGTCTCTCCCTCTCTCTCTTTCTCT 

CTCTTTTTTTATCTTTTAAGAGATGGGGTCTCACCCTTCGGCCCAGGCTGGAGTACAGTGGCATGATCACAGTTCACTGCAGTCTC 

4 0 AAACTCCTGAGCTCAATCAATAGTCCTTCCATCTCAGCCACCTGAGTAGTTGGGACTACAGGTGCACGCCACCTTTTTGGTTCTTT 

ATGTTGTTAACATTTTTTCAGGAGTGTAGGCCAATGGTCTTGTAGAGTGCTCCACAATCTGTTTTTGTCTTTTCTTCCTGGTTAGT 

TTCAGGTTAAACATTTTTGATAGGGATAGCACATAGGTGATAGCACATCTAAATCACATCACTACATCATATTAGGAGACAGAGTA 

ATAGCACTTTTTTTCATTATTGGTGATGCAGAGTTTGGTTATGATGCAGATCATTTGTTAAAGTGTTATCAGTCAGATTGTTTTAC 

TTGAAAGGTCTTTTTCCTTTTTTAATAATAAGTAATCTGTGGGGTACTTTCCCAATAACCTCTCACCTGGTGGTTTTCATTTGTTC 

45 agtgctttacacccagagatctattgatggatgtcagcatctctgtgaatccccaggaaatttttttgtgtgcatatattttccca 

ggcatacagtccaggaccctccaaatatttaagagatcttttccctctgttatcaaggtgccttttacaagtttctgtgcatcaca 
gaagcatattataagcagtgggtttctagaagctgggaaccaatcccgttcttctgattttcctgattatctagctcacctcatgt 

AGAGCTAGGTACATAATrrTTGTTGTTTGTTTGAGAACGATTGTTCTGGCCTTTCGCTTATCCTGAGCCAAACATTTGGATCTTTC 

atgtttggtataaagcgtactagaaactagagcagagagacttagcccctggtttttggtgttctcatttgaagattttggggcac 
50 aacaattggatttgtgtctctgttgaactgaatagtggtcatttggaaatgagttaaaacactacagtatatgttttagttgtcta 

attatagttgtatcaataagacattttctgcaagtgcagaaagactctttgactctgtagacaagaaggctcaggagatgagttta 
gggggcattaagtttgttattagcctaatgtgtaatagctgtaggagtgattccttcttgattttccctgcccaaacagggagcag 
tgtggaattcatcatggcagtggttaggtgtgttttgcttagcctatgattagcctgttggttacattggcttgccttgcatgaaa 
aaatgtctgtcaggtgactaccaataacaataagagctaacatttgaatagtataccttaaaaatacacattataccacttcagaa 
55 gattatctgtgaaaacagatatttttattctaatcacataggtaaggaaaaaatcttagagaagttaaggtagccaacatcaaaca 

gcttgtaaggagcagaggaagaacacccccaaattccattacaaattccttgcactttttgtcttaccattctcaaaggtagaggc 
attctagggaatctaaatatgaacaaagcatggaccttgctctgaaggatcttttaaacctaacaggcgcatagtcttatgaatct 
cttacagacaacaaatcgagagaagagctaaggaagtacgtaaaagggcaaaatggcctacaaatagagggtcaaggttggtatga 
cagaagtaggatttgagagaggtggatgttttggaaacaagaaagggagtgaccagaagaatgactatgggaaagcactgggtttg 
60 ttgtagaggtggaattggcctagtttggctggagcatgagctgcatgaaagaaagtaaaataaaataatggcagctagaactcaaa 

gatagattagggccagattgtgaagggccttgaatgccacatggaagaacattctgtaggtattttgggcaggagatgaaaaatga 
ccctacagaaggcccaaaaatgatgataaatggttaaatatgtttaagttaccaatctatgctaatcttttaagaaatgttatctc 
actgtaactatgaatagtgtactgtgtccattttgcagatgaaaaatgaaggctcagcaagattaaggaaactggaaatgtcaaga 
gctgcagctaggacccagacttgggtctgttggattctaaatcctgttctgtgtctcactgtgattgatatattgtcacttctttt 
65 attaagaactgataaggtcttaatcctctgtcaagaatatggctgtagaaaaaggatgttttcaaagttgtgaagggactgcttct 

caccatgttatgttaaggaatgtaatcactacccaacttgacttgtactgttctctgttttgagaccagagctagatgggaaatta 
aagaattggatgatgttttatttacatgcctgatgacatcaatacatgctcatagcaaatgcctttgttttcattttcagtatcta 
agcttattggccctaagtaaatcttaggttaggtagagctcagttcccaggggcattcaagattcataaagaagtgatatttttcc 
cagctaaaatatttttcttcttaccaggttctctacttaaaagacaatgactactgatgaaggtgccaagaacaatgaagaaagcc 
70 ccacagccactgttgctgagcagggagaggatattacctccaaaaaagacaggggagtattaaaggtgaggccacaaagctgagtg 

acatacaaggaaacctgctgtctggaaagattatagcatctctttctgaggggggctggggtggataatgtttattgatggttact 
aagtgccaaacactagagctagattctcattttgtcttcataacttcaaggttttttttaagagttgagtctcgttatgttgccca 
ggctggtcttgagctcctgggttcaagtgatcttcccatctcagcttcctgagtagctgggattttctttttaaattaattaatta 

AA T T T T TG A G AGA G GG C A TCTC AT T A TG TT GCTC AGGCAAGTCTTGAAATCCTGGCCTCAAGCAATCCTCCCACCTCAGCCTTCTG 
75 AGTAGCTGGGATTATAGGCACGAGCCACTGTGCCCAGCTAGAGATTTTAATTTTTAATCCCAGATTATAGATGTTGAAATTGAGAC 
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TGGGCTAGGTAAATTAACTTGCCTAATATCATATATCTTAGTAATGCAGATTTACCTGGGGTTCAGGTCCAAGTTATATCTCACTC 
TAAAGGGCTATATTTCCCTATTCTCAGAGTATACAAATAGGTTACTATTTTAATGTATCCTTTTAGTACACTAAAGCTAGCTAATG 
ACAATTTTGAAG ACTTTTT AAGGAAAGAAAAGCTAACTTGAAAAATT CAAAGGGGTTTT ATTTTATTTTATTTTATTTTATTTT AT 
TTTATTTTATTTTATTTTGAGACAGAGTCTCCCTCTGTTGCCTGGGCTAGAGTGCAGTGGTATGATCTCAGCTCACTGCAACCTCC 
5 GCCTCCTGGATTCAAGCAATTCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCGCCTGCTACCATGCCTCGCTAATTTTTGTA 

GAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCGCCTGCCTTGGCCTCGCAAAGTGTTGG 
GATTACAGGCATGAGCCACCGTGCCCGGCCCAAAGGGGTTTATTTTTATATATAAATATTGTTCCTGTGTACAGTGAAGATATCTT 
TTGCGATTTCCTCTTAGAATATATCTTACTTTTGAATTAGCTTTCCTACTTATTAAAGCACTATACAGTCATTCACCATATAATGA 
CATTTCAGTCAGTGACAGACTGCACCTTCAGCAGTGGTCCCATAAGATTATAATGGGGCCGAAAAGTTCCTATGGCCTAGTGGTGC 
10 CATAGCTGTTGTAGCATGGGTAGTACAGTGTATTATGTGTTTGTGGTGATGTGGGTGTAAACAAACCTACTGCACTGCAGTCACAG 

TTATGTATAGTACATAATACTTGATAATAAATGTTTATATTACTGGTTTATGTGTTTACTATACTTTCTATCATTATTTTAGAGTG 
TGCTTCTTATTTTTTAAAAAGTTAACTGTAAAACACCCTTGGCTGAGTGCAGTGGCTCATGCCTGTAATCCCAGCACCCTGGGAGG 
CCAAAGCAAGAGGATCACTTGAGGCCAGGAGTTCAAGACCAGCCTGGGCAACATAGTAAGACCCCTATCTGTAGAAAAAAAATTAA 
AAAAATTAGCCAGGCATAGTGGCATGTACCTGTAGTTTCTACTACTCAGGAGACTGAGGCAGGAGGATCATGTAAGCCTGGGAGrT 
15 CCAAGCTGCAGTGAACTATGATCATACCACTGCATTCTAGCCTGGGTGAGAGTGAGATCCTGTCTCAAAAACAAATGAACAAACAA 

AAAACAGCCTTGGGCAGGTCCCTCAGGAGGTATTCAAGAAGAAGGCATTGTTATTATAGGAGACAGCAGCTCCATGCATGTTACTG 
TCCTGAAGACCTTCCAGTGGGACAAGATGTGTTGGTGGAAGACAGTGATACTGATGATCCTGACCCTCTGTAGGCCTAGGTTTATG 
TATGTG TTTGTGTCTT AGTTTT AAACAAAAAAAAGTTTAAAAAGT AAAAGAATAAAAAATTT AAAAAACAG AAAAATG CTT AT AG A 
ATAAGGATATAAAGAAAGAAAATATTTTTGTACAGCTGTACAGTGTTTGTGTTCTAAGTGTCATTACAAGAGTCAAAGCTAAAAAA 
20 AAAGTTTACACAGTAAAAATGTTATAGTAAGCTAAGATTGATTTATTATTAAAGAAAGAAGAAAAATTTTAAAATAAATGTAGTCT 

AGGTGTCCAGTGTTTATAAAGTCTACGGTAGTGTATGGTAATATCCTAGGCCTTCATGTTCACTCACTGCTCACTCGCTGACTCAT 
CCAGAACAACTTCCAGTCCTGCAAGTTCCATTCATGGTAAGTGTTCTGTATAGGTGTACCATTTTTTTTCTTGTATACCTTTTATT 
ACTGTACCTTTTTCTATGTTGAGATATGCTTAGATACACAAATACCACTGTTTTACAATTGCCTGCAGTATTCAGTGCAGTAACAC 
AATGTACAGGTTTGTAGCCTTGGAGCAGTAGGCCAAACCACCTAACGTGGGTGTGTACAAGTAGGCCAGGCCATCTAGGTTTGTGT 
25 AAGTACACTCTGCGATGTTCACATAAGGATGAAATCATCTAAGAACACATTTCTCAGAACATATCCCTGTCCTTAAGCGATGCATG 

ACTGTGTGTGTTTCTTCACTCTATAGTTAATCATTTTCACGTGCATTTCTTTTGTTTTGTTTCTTACAACAATGTGGTGAGACAAT 
CAGAGCATCTCTTGATTCTTCCATCTTATAAGTGAATAAACTGAATCTGAGAAAGGTTAAGTGGCTTTAGTCACATTAAATAGTTA 
TTTCTCCTACACCATTGTTAACACATGTAAGTTTTGTATAGTTAAGTTTTGTTTTTCCTGAAAAGATTATCTGATGCATTCTGAAT 
ATTACCAGGATGCTGAGTTTTAATATCTCTTGTGCCAGCAGTAGCAAGTAAGAATTTTTGTTrTGTGTAACTTTGCTTATGTGAAA 
30 GCCTTCTGTGCCTGGATCTCTTCTGAATATATGTGAATTGCTATTATGTGCTAAGTCAAATTTTGGGGACTTGCAGCTATAGAATA 

AGGGCTTTATGCTATAGATTTACATCCTATTGTCTTTTTTTAGAAGGCTTCTCAACCTTGTAGCTATAGTTACTCATCCTAAATTC 

caggaagcttctagaaacagtggagactttgcaggctgtcctcagcatctccctgcctctgtttacgacttaccctttcatctttt 

CAGAGTGCCCATGCCCAGAGAACATGATCCCCAACTTGCCTCAGACCCTGTTCTGTTCTAGGGAGTAAATCTAATTGCAAGATTTT 
TAGGCTTATTAAGAAACATTTGAGATTTGAAGCCCTTTAAATTATATCATTTATCATTGTCTAGAGCCTCGGATTTCACCATGAGG 
3 5 CTTTTGGTTAAGATTTAAATAGGTCTAGTAACTGTGCAAGCTAGGGCAATTTAGTTAACCTCTCTGTGATTAAGTTCCTGTTTGTA 

AAATTAGAATAATAATGCCATCAACCTCATAGAGTTATTAGGATTAGGTGAAGCACTTAGCATAGTGCCTGTCCTATAGTAATCTA 
TCTTATTAACTATTACGTATTTTTAAAAAAAGAACCAGTGCTGGTTTGGAAATTCAGTAACTATCTGAGGAAGATAAAAGATGGAT 
TTATATTTTAAAAATGAATAGAACCTAGATTGTGTTCTTAAGGCAACTCTAGATTTAGGTACAAATTCATCTTGCTAGGGAAGCCT 
GAAGTGATACCATAGTACCACTTGCTGGTGTGGATGGCTCTCTGACTCTCTGGTAGCCATTCATCCCACATGCCCAGTTACTGTTT 
40 ATAGTCCTAGAAATGCAGATTCCTTCCACGTGAGGCTTACAGTTGAGCATAGCCTCCCAAATACCACATGCAGTTCGTGAACATGA 

TTCTTTGCCTTTAAAGAATATTTGGGGCTGGGTGCGATAGCTTATACCAGTAATCTCAGCACTTTAGGAGGCTGAGGCGGGAGAAT 
CATTGGAACTCAGGAGTTCCAAACCAGCCTGGGCAATGTAGCAAGATCTCATCTCTACTAAAAATAAAAAAATTTGCCAGGCGTGG 
TGGCATGTGCCTGTAGTCTCTGCTACTCGGGAGGCTGAGGTGGGATGATCACTTGAGCTGAGTGATAGAGGCTACAGTGAGCTATG 
45 ATTGTACCACCGCATGCACTCTAGCCTGGGTAAAAGAGCAAGACCCTGTCTCAAAAAATAAAATAAAGATGTTTGGGCTTTTGAGT 

TAAGAAAGCTGTGGAATTTAAGTTCACAGTGTTTATGTGATATTTATGTTAGGTGGACGGTATACTTGTAAAAAAAGAATTTAGGA 

gcaaataatcgaattatttaaataaaactcaaagcaaactccttccccaaaaagatgttcatcagatgttagctaccatcctctgt 
tatctaccaaaaatgattaatttggcatagattacaaattaacaaattacaccatcacacacctgggtttgattttcttttcccag 
aactgaccaaatacattagcagcttgctctgccaagaacaaaataaatacactggattttacagtagttaaatactttactagaaa 
50 acaagttattcagtatcatatcaagcagtgcaatgatactcatgttttttacagatagactatgtttcaaataataggaaatgtaa 

cctgttttaccaggaaattgggctttctgaaaataaacaagcagaatctagtcaggagctaatgtttttagcaaaggagggaaata 
aaattacacctttgaagctttgcttaagcttctttttgaatattttaaaagtccaccattctttctggtctaagtccgtgtgtata 
tggactagctcacaagcctgtgttagagagtttagtgtcgggcgcggtggctcatgcttgtaatcccagcactttgggaggctgag 
gcgggtggatcacgaggtcaggagttcgagaccagcctggccaacatggtgaaaccccatctctactaaaaatacaaaaattagct 
55 gagcacggaggcgcacgcctgtaatcccagctactcgggaggctgaggcaggagaattgcttcaacctgggaggcagaggttgcag 

tgagccgagatcgtgccattgcactccagcctgggcgacagggcaagactccgtctcaaaaaaaaaaaaaaaaaaaaaaaagagtt 
tactgtcaaaatatagggcattaaaccaatgaacaggatttattggttaattctttgaaggaataaatagtgcgattagcaataaa 
agtagatataacataaaagacaagttggtaaaggacagttttctaacaatgagttattgtgaggaatgaagggaggcattagaaag 
aatggataatagtatatttgcatatctgcctggatgtcttgggatggactgtgtgacctttttattctctgattacaagtaaaaag 
60 tttgacctcctttttcttaatgtttgtcttttctagattgtcaaaagagtggggaatggtgaggaaacgccgatgattggagacaa 

agtttatgtccattacaaaggaaaattgtcaaatggaaagaagtttgattccagtcatgatagaaatgaaccatttgtctttagtc 
ttggcaaaggtaagagggtatttttttgagttgtgttttacttagctttattactatttgtaatatataggagcagaggattctat 
cctttctaaaagtaaagaaattttagagtagtagtactcaaagaatggtctgagaatccctagggctccctgagatctttttaggg 
ggtcccaaatgtcatttattttcataacaatactaagatattatttgccattttactgtattgacatttatttgcactgatggtac 
65 aaaagctgcagttgtaaaaaaactgctggttccttaacacaaatcaaggcagtggtaaccagctgttccagtagtcatggtatttt 

ccactgccactccttcactatttacataagggaaaaagctagtttcacgtaaaaatgtcctgataaagcagtaaaaattattagtt 
ttattgaaacccaatctttgagtttcacatcactttgatattctgtgacagaaagggaagcacgtgtagagcacttctgtccccca 
aagtatgatggttgtctcaaggaaaagtacttgtgctcttgttttagttgagatctgaactaactgcatttatttcatgagatacc 

A T TT TT A C TT G AAAGG G CAAA TCTG ATTAT GC A G A CTTG A TTC AG TA TT TGGC A G G TGT T TTTCTG AGAATGAA T GGA G TAAG TCT 
7 0 GTCATTTCAAGGAAAAACAACTGACAATGTTTTTTGCCATTAAGTTTTCAAGTAAAAATTATAGTTTAGGAGAACTCCTATTTGCC 

ACTGTGGGCTTATTTGCCACTGTGGGCTTGACAGCTTCCGAAGACTTTTCTGATGAGATTGGTGGGTATTAATGAATGTGGTTTTA 
AATATACAATGAAATGTGTCCACATTTGGAAGATCTGTATAACTAAGAATGAATATTTTCTCAGTGACCAATGCAAGATGTTACAA 
GATCATGTGTGAATAAACAATTCATTCAAAGTTAGACCAACAGATTTTAATGTAACAGTATGAAAAGTTCACTGATACACTTTCAG 

tttccacattgtaattgacttttatgaatcttacaagttgtacagttttgatgtagtatcagataattatattcacaattatctaa 

7 5 AAGGTTGTTAAAGGGCTCCTACCCTTTTCAACTATCTATCTTTGTGGGTTTGGATTTTCTTCTCTATGTACTTCAACCAAAATTGC 
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AACAGATGAATGCAGAAATAGGAGAATCTGGTTGTCTCGTGTTACAAGTCAAACACATTTCCACATGTATAACATTCTAAAACAAT 

GACACTCGTCTCACTAATTTTTTTTTTATTTTGGAAAATACAAAATATACAAATACTTTGTACAAAATTAAATTACTTATATTAAC 

atggggttattctaaaatgaattattaaataactacttttttactaaatctcagtagatatgtcaaataaacaagttctttggagt 

CCTCAATTTTTAAGATGTTAAGGGGTCCTGAGGAAAAAAGGTTGAGAACTACTATTTTCAAGTATTAAGTATGATTTTTACTAAAT 
5 TATTTTCAAATGCCTTTTTTTTTTGAGACAGGGTCTCGATCTGTCACCCGGGCCGGCTCACTGTAGCCTCAACCTCTCAGGCTCAA 

GTGATCCTCCCAACTCAGCCCCGCAAATAGCTGGGAATACAGGTGCGTGCCACCATGTCTGGCTCGCTCTGTTGCCCAGGCTGGAG 
TGTAGTAGCACCATCTCGGCCCACTGCAGCCTCCACTTCCGAGGTTCAAGCAAGATTATCATGCCTAAGCCCCCCAAGTAGCTGGG 
ACTACAGGCGTACACCACCACACCTGGCTAATTTTTGTGTTTTTTGTAGAGATGGGGCTTTGCCATGTTGGCCAGGCTAGCCATGA 
ACTCCTCACCTCAAGTGATCCGCCCACCTCAGCCCACCCAAACACCTGGGATTACAGGCATGAGCCACCATGCCCAGCCTAATTTT 
10 TTTTTTTTTTTTTTTTTGTAGAGACAGGGTTTCACCATGTTGCCCAGGCTAGTCTTGAACTCCTGGGCTCAAGCAATCTGCCCGCC 

TCAGCCTCCCAAAGTGCTAGGATTATAGGCATGAGCCACCACACCTGGCCTCAAATGCTGTTAAATGTCTTTAGTTCATTTAATGT 
TCTTATTTTTTAATCTTGTAGGAATAATAGCCCATACATCAAATTAAACTTTGTAGAACATGTGGCTTATTGGAAGTTGGTGGCTG 
AGTTACATCTTTTATTCTTGTCTGCCACAGACAAGCAACTGTAGTTTGTTCCTAGATTAGGGAAAAAAGTATTCCCCCTATTCACC 
ACCATGGCTATGTGTGGACTTCATTCCCTTGTCCTTCAGCTCTGTATCTAGTTGAATTGCTAACTAAGCATGGATCTGGAAAGGAA 
15 ATATAGTAAGCAGAAACTGAGGAGTTACTTTCTGTCTCTTGCCACTCAGCCTTCCCTGCTTCCTGTATCATTTGTGTGCCTGGTGA 

ATTCTGCTTCCCGTCCAGCTGTGCTCTTTCCAAGCTCCAGTTCTGGCCACGCCCCTGCTCTCTTCTCCTTTGGGTCTTTAGTAGGT 
TAATGGCTCATGAGATATTAATTTTTTGTTTGAATAAGATAGCAGTAAAAATCAAATACAGTCTTGTGGCAGATAATTATGACAGT 
TATTTTAGAATTTTGTTGTTGTTGTTGTTGTTGATTTAGGCATATGAACCTCCAGGGCTGCCAGAATGGGTGTGGCATCATTATTT 
AGGTGACCTAAGAGTGACTGACCTTGTCAGACCCCCTTGTTCCTGCCACCTGCTAAATCCTTACTCTATCCTTAGAATTCCTGTCT 
2 0 TAAAGAAGCTGAGAGTTAAGATAACAGGTCCTTTTAGCAGTTATCTTGGTGAGCAGAATTAAGAATTGTTGAGAATTTATATTGGT 

ATCTTCTCTACTGAGATTTT CT CAG T AAAAC ACT AT GG TGAAT GAG T TT C CTGGAATTTTAAG CAGAGTAAGAAGATTTT CTGAGT 
T ATTTTTTT AAAAT ACAAGTTGGGAG AAAAAAAGAGG CAACTTTCAG TTG ACTTTGT AC CTCTGACACAC CTGTCTAG AGTCAGTG 
CGGTCTCATGGAAAAAGCTTCCAGCCGGGCATTAGGAAGCCAGGGTTCCTGTCTTCCCTGTTCCTTGTGGTGTGTTAACATGAGTA 
AGCCACTTAATCTTACCTGCTTCTGTAAAAAGAAGTCTGTGGAGAGCTTATGTGATTCCATTCTTGTTCCTTCTGTAAAGAATGCG 

2 5 GGAACAAAAACCATAAAAGACTAATACCAACACAAAGAGACCCTTAGAGGCCTCCTTAAGATGGTAATTGGAAATACTAGGATAGA 

GCAATATACCTCTGGTAAAACATCTATAACATAACGTATTTAGTTGCCTACAAAACAAGAAACATTGGTTAGGCAGTTTATAGTTT 

TGTGGGGTTTTTTTTTTCCTTTTTTTTTTTTTTTTTGAGATGGAATCTCACTCTGTAGCCCAAGCTGAAGTGCAGTGGCGTGATCT 

TGGCTCACTGCAACGTCTGCCTCTGGGGCTCAAGTGATTCTCGTGCCTCAGCCTCCCCAGTATCTGGGACTTCAGGCGCGCCCCAC 

CACGCTTGGCTAATTTTTTGTGTTTTAGTAGAGACAGGGTTTCACCATGTTGCCCAGGGTGGTCTCGAACTTTTGAGCTCAGGTGA 

3 0 TCCGCCTGCCTTATCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACTGTGCCCAGACTATAGTTTTATACTTATATTTTATAG 

CATTAGGTAGTTTATCAAAATGAAGAAAATAATATAAATGGACAGTAGTATAAATATTATTCATTGAACTCCATTGATCCCTTATA 
TTGTACCTCTCCCAAGGGAATAAATAGAAATATTTCAATGGAAAGTCATCCTAATTTGGGGATTCTAGTATGACTTCAGTATTTAA 
CATAGAACTATAAGAGCCTATCTGTAAAAATCCCATTGAAAAGATAAACATATCATAAAATACACAAATTCAAGCTATACCTACAt 
TTGCTTTGTATATGTCTTT^GCTTTGTGTATGTCTGTTGCTTTTATCATACCATCTTTTTCTCTTTTCTTTTTTTTTTTTTCTTTC 
3 5 TGAGACGGAGTTTTACTCTTGTTGCCCAAGCTGGAGTGCAATGGCATGATCTCAGCTCACTGTGACCTCCACCTCCCAGGTTCAAG 

CAATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCATGCGCCACCACACCTGGCTAATTTTGTATTTTTAGTAGAGAC 
GGACTTTCACCATGTTGGCCAGGCTGGTTTTGAACTCCTGACCTCAGGTGATCCACCCGTTTTGGCCTCCCAACGTGCTGGGATTA 
CAGGCATGAGCTACCGCGCCTGGCTAGCCGTACCATCTTTTAAACTCTATTCTTTACTTTCTTCATCTAAGGTTATGATAATCATA 
TATACTACATATATTATATATGATTATATAAGTATATATTATTATGTTGAGGATTAAGATAATGTACACCATCGCCTAGCATTCAG 
40 CCTAACAAATGGTAAGCACTCAGATGTTGATTATTATTGTGGCAGTGTTAGGATTTTTCACTGGTTTTATAATGGAATGGTAAAAG 

ctgtgttataacatcttgggtcctgacttcatctgttgactatgcatgcgtacaaaccttggaaacaatgctcagccatcttgctt 
agccccaggaagttgggaaagacagaatcaatctaagggaactgattattactactgtggaatatgttacagaaattagagtgaag 
aggtgatgatttctcttactaggttttcttaactaaatattagaggttgtgaattattagaactggtcatagcccatttaaaaaga 
agctgaattaagaacaaggattttcatacatacttctataataggggttctgttcttttaccctactccccccagcaaatatattt 
45 tcactaaaatggaagagggcaatagatttggaggatgaaagaattatttctaccctttttttttttttttttttttgagacagagt 

cttgctgtgtcgcccaggctggagtgcagtggcgtgatctccgctcattgcaacctccgcctcccggattcaagcgattctcttgc 
ctcagcctcctgagtagctgggactacaggtgcatactaccatgcctggctaatttttgtatttttagtagagatggggtttcacc 
atgttggccaggatggtcttgatctcctgacctcgtgatccacccacctcggcctcccaaagtgctgagattacaggcgtgagcca 
ccacacccagcctcaatcttactattttttggattctttgtacaattagtataatttaggtgacaatcatattaatatttgtgtcg 
5 o aagccactttggtttttttattgaggtattatttacgtataataaagtttacccttttaagtatatagtttgatgaattttgataa 

tatttctgtaactaccaccacaatcaaaatataaaacaatttctttaccctaaaaagtatttttatgtccttttgcagtcactttc 
cttcctggaccctgagccccaggcagtcactaacttggtttctgttactataattttgccttttgtagaatttcatataaacagaa 
tcttgtattatctttggtgttgacttctttcacttaacataatgactttgggattcatgcatgttgaattcctgagaagtattcca 
caatttgggaatgccacagtttgttcacccattcaaaaataggacatttggttgtttgcaatttggggctattcagtttttcatat 
55 ccttattaacacgtagtattgtcgatctttttaactttagccattctagtaagtatgaagtagtatctcaccttggtttttgtttg 

catttccctgatgactagtgatgattgagggtctctcttcttgtgcctagtgggcatttgtatgttttcttttgtaaagtgtctgt 

TCAGATCTTCTG CCCATTTT AAAACAT C AGTTGTTTGTCTTACTGAGTTGT ACTT AAAAGG ACAAGC AC TTTGG CAAATATG ATCT 

cccagtctatcttgcctttttattttcttaattggtcttcggaaaagtaaaagtttttacttctgattaagtcagctttatcagtt 
ttttcttttatggtttggttacctactgttattaaccatttttggtttgatgtgattttttgtttactatattacagactaaggta 
60 cagagaagctcggtaaattgcccaaggctatacagtaagtggcagagccaggattcaaatccaggtagtctttcttaagttatgtt 

agatcttaaggtttaaaacatagcccaaaccaggtacagaaatgaagtaggtcctggttagcagtatttatcgagtgcctgatata 
cagtagaaatttctctttttttttgagacggagtctcgctctcactcaggctggagtgcagtggcacgatctcggctcactgcaac 
ctctgcctcccgggttcaagtgattctcctgcctcagcctcctgagtagctgggattacaggcatgcaccaccatgcctggctaat 
ttttatatttttagtagagacggggtttcaccatgttggcgaggatggtctcaatctccagacctcgtgatccgcctgccttggcc 
65 cccaaagtgctggtattacaggggtgagccactgcacccagccacagtagacatttcttaccagtaatgatatgtcatagtaaggt 

TTATCAAAAGCACTGGCGCTTGTGTTCGCTCGCTCTCTCrCTCTCTCTCTCTCTTTCTTCCTCCTCCTCCCTCTTTCTCTCTCTCT 

TTCTCTCCAGAGACTTGCTCTGTTATTGGGGCTGGAATGCAATGGCACCATCATAACTCACTACAGCATTGAACTCCTAGGCTTCA 

gtgatcctcctgcctcagcctcccagagtgctgggattacaagcatgagtcactgcactcagccaatatattcttagtatctgttt 
acttttttttacatgcagtttaggagcattcaggagatttttaaggaaagcttttaggctaaaatatttaatttttttaattgtcc 
70 ccaaaagtgtgagccagaaagacagcaaactttaagaaagtacttactttggtttttcctggtactttgcgatagaggaggaatgc 

ttccaatttccactgctgagtggatatcagggaggagctgatttaggctgtggaaagctgagcaaatttctcactccatttaaatt 
cgatattacatcatgcctttgttctctttttgagtacagtgttgtggtgctatagttctttgcaaagagtaattaaaacatgaccc 
ctaccttcaagtatgtaacaatttagtctggcagagttgatccttaaggctgtcccaggacagataatgctaccatatctgttttc 
tttccctgtttgtttgtttgtttgttttaattataagccatgaaggtggggagggattatcctgtgattagttctcttagtagtta 
75 gagaaatgacaaaaatacaatgtaacataagatatgaacactttaaaagagtcttaaacataaattactgtaatctcagcagtttg 
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GGAGGCCAAGGCAGGAGGATCAGTTGAACCCAAGGGTTCAAGACCAGCCTGGACAACATGGTGAAACCCCATCTCTACAAAAAATA 
CAAAAATTAGCCAGGCGTGGTGGTGCACGCCTATAGTCCCAGCTTTCTCAGGAGGCTGAGATGGGAGGATCACTGGAGCCCAGGAG 
GTCCAGGCTGCAGTGAGCTATGATCACATGCCTTCACTCCAGCCTGGGTGACAGAGCGAGACACTGACTCAAAACAAAATACATAA 
ATTAATTTGTTTAATTCATGATTAGTTACTATTGGTAGGGAGTAGGGATGATTATTAGAGCCCTTTTATAGCTATTTTAAAATAAA 
ACTAGGCCAGGCGTGGTGGCTCATGCCTGTAATCCCGGCACTTTGGGAGGCCGAGGCGGGCAGATCACCTGAGTTTAGAAGTTCAA 
GACCAGCCTGGCCAACATAGTGAAACCCTGTCTCTACTACAAATACAAAAATTAGCTGGTGTGGTGGCACATGCCTATAATCCCAG 
CTACTGGGG AGG CTGAGGC AGG AGAATCACTTGAG C CTGGG AGTGGAGG TTG CAGT AAG C CG AGATTGTG CCATTGCACTCCAGCC 
TGGGCGACAGAGCAAGATTCCATCTCAAAAAAACAAAAACAAAAAAACCTAAAATATATGAGGAAAAGGTATACAGGAAAAATAAT 
TTGCTTTATTTAGTATAAAAAGAAGAAAGGATTTCTGTATTATCTGTTATATGAGGTTTTTCTTATTTTTAACATAAAAATTAGCA 
GAATATGCAAGTAGTTAAAATAGAGATCAGAAATTGGTACTGAGTCCTAGGAATCCCTCAAGGAAGGTGAAGCAGGAATGAATCAG 
ATGCATTTTTATTACCTGAAGCTTATTAGTGATTAACCTTGTTTGTCAGCTTTTATATTTTGAAAGGAAATCTTTTACAGTTAAAA 
TATTTACCTTTCTTGTTCTTTTCTACTCCCATATGAAAAAGTAATTTTTTTTCTGTATGATATGGTGTAGCTTTCATCCTATAGTG 
TGTTCAAGATGCTCATATTCAAATGTAAATGTACATTTAAAAGGTAGTGATTTTTCAACAAGGGTGCCAAGACCATTCAGTGGGAG 
AAAG AACAG TCT TTTCAACAAATG GTG TTGG AAAAG CT AG AT AT CCA CATGT AAAAG AAT G AAATTG GG T C CTT ATCTT ACACCAT 
CTGCAAAAATTAACTCAAAATGGATCAAAGACCTAAATGCAAGATCTAAACCTTGCATTAGAAACCTTCCCATAAGAATATGGAGG 
AAGGCCGGGCACAGTGGCTCACACCTGTAATGCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACCTGAGGTTAGGAATTCAAGA 
CCAGCCCTGACCAATATGGTGAAACCCCGTCTCTACTAAAAAAAAAAAAAAAAAAAAAAATTAGCTGGGCATGGTGGCGCATGCCT 
ATAAT CCCAGCT ACTTGG G AGGTGGAGGCAGG AGAATCGCTTG AACCCGGG AGGCAG AAG TTG CAGTG AG C CAAG ATCACACCATT 
GC ACT CCAGCCT AGG CAACAAGAACGAAACTATGTCTCAAAAAAAAGAAAAAAG AAAAG ATAAAG AAT ATGGAGGAAAGGCTT CAT 
GACATTGGATTTTGCAGTGGTTTCTTGGCATGACATCAAAAGTACAGGCAACAAAAGTAAAACAATTAAACATAAATTACTGTACA 
TCATAAATT AAACAT AAATTAGAAT ACAT CAAAATT AAAAACTTTTGTG CAT CAAACAGT AACAG AATGAAAGGCAGC CTATGGAA 
TGGGAGAAAAATGTTTGCAAATCTTATATCTGATAAGGGATTAATACCCAGAATACACAAACAACTCCTATAACTCAACAAAAACA 
ACAAAATAGCCCAATTTAAAAATGGGTAAAGGACCAGTTGCAGTGGCCATACCTGTAATCCCAGCATTTTGGGAGACCTAGGTGGG 
AGGGTCACTTAGACGCCAGGAGTTCAAGACCAGTCTGGGCAACATAGCGATACCCTGTCTCTAAAAACTTTTTAAAAACTGGGCAA 
AGGGCTTGAAATTTCTCCAAAGAAGATATAAAAATGGACAACAAGCATATGAAAAGATGTTCAACATCACTAATCATTAGGGAAAT 
GCAAGTCAAAACCACAGTGAAGTATTACCCTCATACCGGTTAGAATGGGTACTGTTAAAAAAAGAGAAAACAACAAGTGTTGATGA 
GGATGTAGAGAAATTGGAACCCTTATGCGCTGTTGGTGGGAATGTAAAATAGTGCAGCTGCTGTGGAAAACGGTATGGAAGTTCCT 
CAAAAAATTAAAAATAGAGTTACCATGTTGATCTAGCAGTTCTACTTGTGGGCATATAACCAACAGAATTGAAAGCAGGGTCTTGA 
AGAGATATTTGTACACTCATGTTTGTAGCAGCATTATTAACAGCAACCAAAAGGTGGAAGCAACTCAAGTGTCCTTCAATAGATGA 
ATAGATAAACAAAATGTGATATAAACGTACAGTGGAATATTTACGTTTTAAAGAAAAATTCTGGCAGATGCTACAACATGGACGAA 
CCTTGAGGGCATTATACTAAGTGAAGTAATCCAGTGACAAAAAGAAAAGTACTGTCTGATTCCACTTATATGAGTTATCTATCCAG 
AGTAGTCAAATTCATAAAAACAAAGTAGAATAGAAGTTGCCAAAGATTAGGGAAGGAGGAAATGCTTAATGGGTATAAAATTTTAG 
TTTTGCAAGATGAAAAAGTTCTGGAGATTGGTTGCACAACAATGTGAATATACTTAAAAATAGTGAACTGTGCACTTTAAAATAGt 

TCTGAAGTGGTCACTATAGTCTTTACTATAAATGAAACTGTTAAGTGATTAAAATGTTGTATCTTAAAATATGTTATATAATTTTT 

TTAAACCAGAAAAAAGTGTAACATTACAGAAGGAAGAAAAAGTATAATGCATTGCTTTTATACTGGGCTTTGTATGCTTTTAAACT 

TTTTCACCTGCCTATAGTTACATACGTATAAAAAGCATTTAAATTTAGTAATAGCTATATTATACATTTGTATACATATATATTCT 

TGTTTTATATTTTATTACAAATGGAATAAGACTCCTGAAATTGATAAATTGTGTATAAGCTAGTAAAACTGAAGTCCAGATCAAGT 

GTAAGAATAAATTGACGTGGCCAGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCGGATCACGAGG 

TCAGGAGATCGAGACCATCCTGGCTAACACGATGAAACTCCATCTCTACTAAAAATACAAAAAATTAGCCAGGAGTGGTGGCTAGC 

GCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCGGTGAGCAGAGATAGCGC 

CACTGCACCCCAGCCTGGGCGACAGAGCGAGACTCCATCTCAAAAATAAATAAATAAATAAATAAATAAATTGACATTATGTATTC 

TTGGTGTGTTTTTTTTTGAGACGGAGTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCAATCTCGGCTCACTGAAAGCTCCG 

CCTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCACTCACCACCACGCCCGGCTAATTTTTT 

GTATTTTTAGTAGAGACGGGATTTCACCGTGTTAGCCAGGATGGTCTCAATCCTCTGACCTCGTGATCTGCCCACCTCATCCTCCC 

AAAGTGCTGAGATTACAGGCGTGAGCCACTGCACCGGCCTATTCTTGGTGTATGTTACCTATGACTGAGATCCTGAAGATGAAGAA 

TCTTTAAAATGTTTATGCTTTGGGGGTTGGGCATGGTGACTCACACCTGTAATCCCAGCACTTCGGGAGGCCGAGGTGGGCAGACC 

ACTTGAGGTCAGGAGTTTGAGACCAGCCTGACCAACGTGGTGAAACCCTGTCTCTACCAAAAAATACAAAAATTACCTAAGCGTAG 

TGGCACGTGCCTGTAATCCCAGCTACTTGGGAGTCTGAGGCACGAGAATTGCTTGAACCCAGGAGGCAGAGGTTGCAATGAGCCAA 

GATCGTGCCACTGCACTCCAGCCTGGGCAACAAAGTGAGACCGTGTCTCAAAAAGAAGAAAATATTTATGTTTTTGGTCCAGTAAT 

TCTACATCTAGGAATTTAACCTAAGGAAATGTGTAGAAGCTTGCTTAACCCTCTCCAGACTAATTGATGCTCTCCATTCTGTTTGC 

ATATATACTGAGTGATACAACTGGTTTCTTGTTCTGTGGTGTGGTCTCACACATTGCTCCCGTCAGTGAGTGGGCCTTGTCAGTGC 

CCTGCAGCCACAGACCACTAGGAACACACCTATAGTTGAACACGTTGGTTCATTACTTGTGAGGGAGGATGCACACCATGCGAACT 

GTGGAGTATCTCAGTAAGAGTGTTAGGAGGAATATTTTATAGGACTTGTGCTTGTATTAGGTGATTTTGGGGAGTTTAAGAAAGCA 

GAGCTTTCTCGATTGGATGCTGTTAGGATGTGGGGTGATTGATGTTTGGGTATCTTAATAAATCTTATTAGGACGTGGGCCAACTA 

GAGTAGAGTGAGACCAAAGCTAGAACTGGTAGAGAAGCAGCAGTCACTCATATTAGCCAGGAGAGGGGGATGTTTGGTATTTTGTG 

AAAATGCTCAGTGACCTTGTTTTTTTCCTCTGGGCTTAGACAAAAAAAAATTTTTTTTTCTTTTTTGAAATGGAGCTGGGGTGCAG 

TGGCGTGATCTCAGCTCACTGCAACCTCCAGCTCCCAGGTTCAAGCAATTCTTCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAG 

GCGTGAGCCACCGTGCCCGGCCAGACAAAATTTTGAAGTATTTTTGTTTTGTCTCACTTGAACACAGTCTCAGAGTGACCTTGTCT 

CATGTTGATATTTTGCGAGATTGTTTATGTCCCACAGGAGAATAATATGGCCTCCCTATGATCCCTAGGCCAGCTTCAAACAGCAC 

TGAGGTCCAGCTGTAAGTGTTCAAGCAGTTTCCAGACGTTGGGGAGGCTTTTTCTTTCTCAAACTCTTGTTAAGAATCAGTTGAAG 

CCAGGTGCCTGTAGTCTCAGCCACTCAGAAGCTGAGGTGGGAGGATCACTTGAGCCAGGAGTTTGAGTCCAGCCTGAGCAACATAG 

CAAGACCCTGTCTCTTAAAAAGGAAAAAAACTGGGCTGATGCAATGGCTCACACCTGTAATCCCAGCACTCTGGAAAGCTGAAGCA 

GAAGTATCACTTGAGGCTAGGAGTTCAAGACCGACCTGGGCAATGTAGCAAGACTCCATATCTACAGAAAATCATGGTGGTATTCA 

CCTGTAGTCCTAGCTACTAGGGAGGCAGAGGCAGGAGATTCTCTTGAGCCCAGGAGCTCAAGACCAGCCTGGGCAACATGGTGAGA 

CTGTCTACAAAAAAAAAAAAAAGAAGAAGAAAAGAAAATTAGCCCAATGTGGTGGTACATGTCTGTGGTCCCAGCTACTTGGGAGG 

CTAAGGTGGGAGGACCGCTTGAGCCTGGGAGGTTGAGGCTGCAGTAAGCTATACTCACATCATTGCACTCCAGTCTGTGTGACAGA 

GCAAGACCCTGTCTCTTAAAAAAAAAAAAAGTGATGTAGCCATTTCGTAAAGACAGTTGGGCAATAACTATCAAATTTAAAATGCA 

TATCACCTTTGCACTTCCAGGAATTTACATTCCAAATATACTTATGCAAAGTAGGCAAACATACATGGACAAGTAGTCTCATTAGA 

TTACTGTTGGTAATATATGCATCAATAGAAGATTGTAGTATTATACACCCATTAAGAATGAGGTAGGTCTATTTGCATTTATTATG 

ATGATGATGTCTTTCCTTTATCAAATACATATTATGTGCCGGGCACCGTGCCATGCATTTGATGTGTTTTATCTAATAACTCTTTA 

TTTATTTATTTATTTTTGAGACGGAGTCTCGCTCTTTCGCCCAGGCTGGAGTGCAGTGGCGCTATCTCGGCTCACCGAAAGCTCCT 

CCTTCTGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCTAGCCACCACGCCTGGCTAATTTTTT 

GTATTTTTAGTGGAGATGGGGTTTCACCGTGTGAGCCAGGATGGTTTCGATCTCCTGACTTTGTGATCCGCCCGCCTCAGCCTCCC 

AAAGTGCTGGGATTACAGGCGTGAGCCACCACGCCCGGCCTTATCTAATAATTCTTAAAACAACTATTAATATATGGCAAGTACTG 
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ttattatttacattttgcaggtgaggagactaagcacagagattaaataacttgcacaagtttacacagatagtaaagggcaaact 
tggtattcaaatccaggtattctgaagttagagtatgctgcatttttgacctctaaaatgtacatcctcctttctactgatggaga 
aagaggatgaagatatataataaatgaaaaagtagtttagaActgaatgtctagtttgctgtcatttgtattttaaatttttttaa 
aaagtgacagcacacagtaggataccaaagaaacgtaacagttacttataaggagcagatggatggcctttcagctttcactttcc 
5 atctctttcatgggtgttttaataataggcatgtattacttgatttttttttttttttaagagacagggtctcgctctgtcaccta 

gtctggagtgcagtgacataatcattgctcactgtagcctcttactcctaggctcaagctcttctcctgtcttaacctccaaagta 
gctggagctacaagcatatgccaccatgccgcactaattttttaaatttttgtagagatggagtttcactatgttgccctggccgg 
tcttaaaactcttgggctcaagtggatgctcctgctttggccttccaaaatgctgagatgagaggtatgagccactattcctggcc 
acttacatatatttttaactgaaataaatgtagctgacattttgaaaagttgtaatatttaatgaagattaagctaaagtcatgaa 
10 taaaaaatggtttatctatccctgcttacatactgttatgtagggtttcccttgtcctaatatcctaccaccagctcacttcaaat 

tcacttcctctggggttcatctcttatctgatcctacttttgaatacttacatttttgtttttgttttttgagacaggacagggtc 
tccactctgctgcccaggctggagtgcagtggcatgatctcagctcactgcagccttgacctcctggactcaagtagtcctctctc 
ctcagcctgctgagtagctggcaagcaccaccacgcctggctcattttttaaatatatttttttgtggagatggggtttcaccatg 
ttgcctgggctggtctcaaactcctaagctcaagggatctgcccgccttggcctcccaaagtgctgggattacagctgggattaca 
15 ggcgcgagccaacgtgcccagcccccagatacttaatatttctgattgacagagtacctcatttgtcatttagccttttttttttt 

ttttttggagacagagtcttgctgtgtcgcccaggctggagtgcagtggcatgatctctactcactgcaacctccgcctcccaggt 
tcaagcaattctcctgcctcagcctcctaagtagctgggattacaggcacgcactaccatgcctggctaatttttgtatttttagt 
agagacggggtttcaccatgttggccaggcttgaattcctggcctcaagtgatccgcctgtcttggcctcccaaagttctgggatt 
acaggcgtgagccaccatgccccaccaaaatgtaatttagccttttaaatggcctaaattttctattgtttccgaaaggacttgat 
20 actgcttacagtaagataatgatgcacatcataggaactataaacattgagattacaattatatagcctaatatagttctacaatt 

gagcagtaaatttaacttagtttcctggaagtaggcaaaaaataaaatattttaagttctgtagttgtggtttgacaaaaagacac 
atatgtttttgtttaaaggaacatttttctgattctaaattttgagaagaaatgtgtttcatggacccttttatgcaatttatcct 
gttctggttacttcttgttttgttgttttttttgtctacccaactaaattataagcttccttaggacacactctatttttcaatac 

TATTTTTGTTCTATCTCTGCCTAGAAAATTTGCGCTTATTATAGTTGAAATGATAAATTAGGCAACAATTGCAACATAGCCATATr 

25 tcatggataatgttaccaccagttttcaaagacttaatttttgagtagtttaggaatttatattactttcatccctttcagcaggg 

aatcctttttgagacagggtctcactctgtcacccaggctagagtgcagtggcataatcatgactcactgaagcctcaatctcctg 
ggctcccaggcttaagctgtcctcccaccacagcctccggagtagctgggactacaggtgtgcaccatacccagctgtgttctttg 
gttctttggggtgttttttttttttttttagagatgaggtcttgctgtgttgcccaggctggtgtcaaattcctggactcaagcag 
tcctcccacctcagcctcccaaagtgctgggccgatcaacagggaatcttttgtgatagccttcaaaaaaaataatttatttattt 
30 gtatgtagcactctgtcatcttgtagcccatactttctagctgagtatgtagtatgaaaaactggaaattagaactttggttttat 

gaaagttaaatctttttaaatagggcttatagctttcaactaccttttcctttcccttaggccaagtcatcaaggcatgggacatt 
ggggtggctaccatgaagaaaggagagatatgccatttactgtgcaaaccagaatatgcatatggctcggctggcagtctccctaa 
aattccctcgaatgcaactctcttttttgaggcaagtatgtgtgtgatgttgccttgtcagcatctgctctacaataggaatggc^t 
ttgaagcaacaggcagtgggaaaaggagctaagcttgctatagagaatcagatccaacttacttattttggagcatggcttcttga 
35 attgtttcccacaaacccaagggtgcgcgtgccagtgctttcttagaaacgtgtttctagcacaaaaaggtcatatccaaataaac 

aaaagacgctacacttagaaataaagattctggtccatggtgtgagtgtgacatactcaaaattgaccagagtacaggatggaaat 
GTTGGCGATAAATGTTGAAATATGCCTATGTCACGTTGCGGGGTATTTACATATTATAAAAATTTATGTGTCACAGATCTCACTTC 
TCTAGAAGCCGTTGGTGGTGATAAAACATTATTCATCCTATGTTGAATTACATATATTTGGCAAAACTTGATTTTTAAGAACCACC 
CCAGCTAGGTAAAATACACCTTTAATCAGTCGTAGGTCACATCCATGAGATTTATTCTTACATTTTGAGAAGGGAACTCCATAAAC 
40 CCAGGATGGGAAAGTTGTGGCCTCAAACAAAATAGTTCTACACCAGCACCTTGTAGCTCTGGCTTTTTGCCCACAGGGTAGTTTTC 

CTAGTATTTCCTATCTTTGCACTGCAGTCCCTTAGGATATAGTTCTAGACATTAGCATTACATGAAATTCTTTCCAAGTATGGAAA 

GTAAAATGAAATAATTGGTTGCCCTTGCCTTCACATATGTTCAGTTGGCTTTATTTGGTCTTTTCTCAGCTGAATTCCTTTTTTCT 
TTCTAGATTGAGCTCCTTGATTTCAAAGGAGAGGATTTATTTGAAGATGGAGGCATTATCCGGAGAACCAAACGGAAAGGAGAGGG 
45 ATATTCAAATCCAAACGAAGGAGCAACAGTAGAAAGTAAGTATTAAAGTAAGAGGGAACTAGTCCTTAAAAGTTGGGCCATTTATG 

TGGACGAAATGGAGACTTAAAAAAAAATGTTTGTAGAAATGAATATATCGGCTGTGCGCAGTGACTCACGCCTGTAATCCCAGCAC 
TTTGGGAGGTCGAGGCGGGTGGATTGCCTGAGCTCAGGAGTTTGAGACCAGCCTGGCCAGCATGGCGAAACCCCATCTCTACTAAA 
AATACAAAAAACTAGCCAGGTGTGGTGGTGCACGCCTGTATTCCCAGCTACTCGGGAGGCTGAGGCATGAGAATCACTTGAACCCG 
GGAGGCAGGGGTTGCAGTGAGTCGAGATGGTGCTACTGCACTCCAGCCTGGATGACAAAGCAAGACTCTGTCTCAAAAAAAAAGTA 
50 TTGAATATATCTCAAAGATAGTCTTAGCTGGGCACAGTGGCTCATGCCTGTAATTCCAGCACTTTGGGAGGCCGAGGCAGGAGGAT 

CTCTTGAGCTTAGGAATTCGAGACCAGCCAGGACAGCATAGTGAGGCCCCATCTCTACTAAAAAGCATCAAGAGAATTAGTCAAGT 
GTGGTGTCACGTCCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGTGGAAGAATCACTTGAGCTCTGGAGATGAATGCTACAGCAGA 
GAGCCGTGATTGTGCCATTGTGCTTCAGCCTGGACAACAGCAAGATTCTGTCCAAAAAAAAAATAGTTTCAGGTTCAACATTTATT 
TAATAATTTTATTTAGTAAATATTAATTCAACATCTACGTGTCAGGCATGCTACCAGCCTCTACAAACTCAAAAATGAATACAAAG 
55 TAATTCCATCCACAAGAAATTCTCAATCTGTGGACTCTCTGGTGTGCCAACAACTATATTAGTTGCCTGATATGTTTGTTCATTTA 

TttcTCAC AAC CTTAAG AGGTAAAATTT CTTGTCCCC AGATG AG AAAAGTT AATTCAG AG ATG TT AAATAAATTG C CCAGGGTTAC 
AGAGTTACTAAACAGAGCAGTAGATTATAATCCCTTTTAGGACTCAAATACATCTCATCAGCTGTCATCAAGATTAAAAAATAGTT 
CATCATTTAGATCAATATTGGATAATAATGTTCATTCTATTCCATATCAGGAGACCTAGGTTCAAGTCCTGCTTTGGTGTTTATTG 
AGT AACCTG AAGCTATTC CGTTTCTTCATTTGCTAAG TGGGAGT AGGGGCAGCTCTG AGG ACTG AGATAGCTAACTCTTCTTCCCT 
60 CCCAGAGCAAATTATATGTACCACTGTGTATACTACTTGTCACTTTACATTGTAATCAGTATTTGCCCATTTCTCCCAGTATACTT 

TGAGTGCTTGAGGACCAGAATCTTTCTTCATCCTTTTGTGTTCAGCATTTCCTGCAGTGCGTGACACACATTTGGTGTTCAGTAAA 
GGCTTTCTGCATGGATAAGTGCTTGAGAAGTGTCATTAGTGAGCTGAAATCCTTCAAAAGAGAGTTGTGAGAAAACAGAGAAATAC 
TTCCATTAAGAACAAAAATCAAATCATTCAACAAGGATGGGAACATGAACTATTATTATAAAAGGTCTGTTTAAAATAATTATTTC 
AAAAGCCAGGTGTAATGGTGTGCACCTGTAGTCCCAGCTACTTGGGAGGCTGAGATAGGAGGATCACTAGAGGCCAGGAGTTCGAG 
65 GCTATAGCGTGCTATGGTTACACCAGTGAATAGCCAGTGCACTCTAGCCTAGGTACCATAGTGAGACCTTGTCTCCTTAAAAAAAA 

AAAGTAAAGAGTTCATTTAAACAGAAAACAAGAATAGCTGAGTTTCTTTCTTTTAAAGTATATACTATTTTCAACCCATATTTCAT 

ttctacgagtctggcaaatcagtttaaattctgttgttttgggaagcagttacaaatattatttatcccaaattgccatttgggat 

aagtttttgaatacatgaagagctttaaatgtagaataccagggaaatagctccagactaggagttgggagatagggttccagcct 

CAG CCCTGG CCTCAGGCTGGCTT CAACT AG ACTTCAC CTCTGGGCGTTAGCTTCC TTC CT ATG CAGTGAGG CAAGCTTG AACCT CT 

70 tgatttttaaggtcctactagccctaaaactccatcatagaattctaaatatttacaaaagttgtaggaatgatagaaaatcatct 

TCACT ATATTAGTAAGCACTTAAG CTTGTCT ATAATGTGT ATTTTAAATTTTTCT TATGAAAAATTTCAAATGT ATG TACAAAGGT 

agaggtttactcctatggatacaggcacaccctagattcagtaatttataatatatatttttaaactggagggttttgtcaactaa 
gaggaaaaacttttcccaattatagacaatatcacaaaattaccgctgtggagatgactttagagcagactaaattaaatcagatc 
ttgcttttgg t aat acttgcgatgggagtcaatttttttttaactttttgttttgaaataattttag aatt acagaaaagttgcaa 
75 aactagtatagcgcgttcccttatatgctttacacagcttcctctaaatgttaacatcttacctaatcacagtacatttatcaaaa 
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TCAGGAAGTTAACATTGATGTAGTACCAGTAACTGTTTTCCAGATCTTATTTGAATTTCACCAGTTACTACACTACTGTCGTTTTC 

TCCAGGCTAGAGTGCAGTGATGCTATCGCAGCTCACTGCAACCTCCACCTCCTGGGTTCAAGCAATTCTCCTGTCTCAGCCTCCCA 
AGTAGCTGGGACTATAGGCGCACGCCACCATGCCCGACTAATTTTTGTATTTTTATTAGAGACAGGGTTTCTAACATGTTGGTCAG 
5 GCTGGTCCTCAAGCTCCTGACCTTGGGTGATACACCCGCCTCAGCCTCCCAAAATGCTGGGATTACAGGCATGAGCCACCGCACCC 

AGCCTACTCTACTATTTTGAATACAACTGACCGTTTTGTAGAATATCCCTCAATTTGGGTTTCTGGGATGTTTTTAGATTGAGGTT 
ATGCATTTTTTGAAAATACCACTGAAGTGATGTGCCTTTCATCATTATCAAGAGGTATATGATATTGATGTCTCATTACTGGTGAT 
GTTACCTTCGAACACTGGGTTAAGGTGGGAAACCATGTTTCACTACTGCAACGTTACTATTTTCCCTTTGTAATTAAAAAGTATTA 
GGAGTGAAGTACTATCTTGTTTTGTATCACAACTTTACACACTCATTTTGACATTTGTTGATTTTTGCTTGCAACAGTTATTACTG 

10 tggcatttgactaatggtaaattttctattgctgttattctctctacattaatttgaatcctactgtatatttattcagtttattt 

ATATCATTATGGATCTGTGTATATTTATrCCATAAGTrATTATTCATTACTATTCTTATTTATTTTGTTGTTCACATTGTCCCAGA 

TTTGACCATTGGAAACTCCTTTAAGTTTGTTTTTGTGTCCTTTCAATATTATCCCCATTTTTTTTAAGTGCTTCCTTATTTTCTGG 

taccacaagacactcatggctcatcttaaaattttcctgccctagacctggaaccaaccatttctccaaagagccctgattccttt 

TATTGGAGAAAGGCATTTAGAAACCAAGATCTGAGTGCTAGGTTTGCTCCTGCTATGGGATATCATCATTCCTAGACCCACTTAGC 
15 AGACAGAGAGATAGAGAATATATGGACCTCAACATACATACGTATACATCTATATGTATTTCTACATCAGCCTCTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTAGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTTGCGACAGAGTCTCACTCTGTCGCCCAGGCTGGA 
GTACAGTGGTGCAATCTCAGCTCGCTGCAACTTCCGCCTCCCAGGTTCAAGTGGTTCTCCTGTCTCAGTCTCCGGAGTAGCTGGGA 
TTTACAGGTGCCTGCCACCACGCCCAGCTATTTTTTGTATTTTCAGTAGAGATGGGATTTCACCATGTTGGCCAGGCTGGTCTCGA 
ACTCCTGACCTCGTGATCTGCCTGCCTTGGCCTCCCAAAGTGCTGGAATTACAGGAATGAGCCACCGTGCCCGGCCAGCCTGTATG 
20 TATATGrrAAAAACCAGGGATACTCACTGGCAGTTGCAGTTCCAGTTCCAATCCAACACCACAAGTTTATTTGCCCTTTGCTCATT 

TGAAACTCCATTCTCCAGAAGTGAGAAAATGCTCTCATTCTCCACAGCATACTCATTGCTCCCATCCTAGTGTATATGTAAGATGG 
TTTT AG AATTG CTAAC CTAG ACC C CTGTGAC AAACTG ACTTTAGGAAATATTTGTTTATAG TAC CTTTTGT CATCAGTCTT ATAGT 
GTATATTCAAAACACTTGCTTTCCAACTGAGGTAACTTCTTTCTTCCTCACCCCCTTCAATGTGATTATGTTACTCAATTGTAACA 

aattattcatttgttaccctgtatattccattttgggttcctgccatgctctggttaattttaattattcgttttattttggatat 

25 GTGAAACATTACCATGATTTTAAACTATATAAAAAACGATATACTCAAAAGTGTCATTTCCCCCTCATCCTTATTAACCTGTTCCC 

ACTTCCCCATTATTTCCACCCTATTCCAGTCTCATTAGTTATATCATTAGATCCTGGTTTTTCTTCCTGTATTTTATTACGTTTTA 
TGTCATTTTATTTTTTTCTGTTTCTGTTAACAAAGGGAGCCAGTCGTGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCTG 
AGGCAGGAGGATGGCTTGACCTCAGGAATrTGAGACCATCCTGAGCAACATAGAGACCTTGTCTCTGCAAAAAGTTTAACATTTAG 
CCACATGTGATGGCACATGCCTCTAGTCCCAGCTACCCAGAAGACTGAGGTAGGAGGATCTCTTGAGCCCAGGAGTTCAAGGCTGC 
30 AGAGAGTTGTGATCATGCCACTGTACTCCAGCCTGGGCAACAGAACAAGGCTCTGTCTCAGTTTGAAAAAAAGAGAGAAAGAACAA 

AAGAAAGGGCAATGACTAATCTTTTGTCTTTCATCTTGTTAGAATGTACTTTCCTGGGAAATTTTAGATTAAATGGTTGATTTTAC 
TTTTTCACTCAAAAGACCGTCTTGGTTTTCTGGAACAAATCTATTTCATAGAAATTTATTGTGTTATACTTTCATTTATCAAGGTT 
AAAATGTCCTGGTTTTTC CTC CTTTAAAC AAGTTAG CTATCTGGGGGAGGAG AAAAAAGATTAC CCTAAAGGTGGTCCTGT TCAAk 
ACCAAGATCACCTTGTTCTTTTTGAAATCTTCTCAGTCTTTACTGGTTTGCCTTTTCTTTATAGCATCACCAAATACACTTAGATG 
35 TGAAACCAGATATAAAACCTGGAACTAGGCCAGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAG 

ATCACGTGAGGTCAGGAATTTGAGACCAGTCTGGCCAACATGGCAAAACCCCATCTCTACTAAAAATACAAACAATTAGCTGGGAG 
TGGTTGTGGGCACCTGTAATCCCAGCTACTTGGGAGGGTGAGGCAGGAGAATTGCTTGATCCTGGGAGGTGGAGGTTGCAGTGAGC 
AGAGATTACGCCACTACACTCCAGCCTGGGTGACAGAGGGAAACTCCGTCTCAAAAAAATAAATAAATAAAATAAATAAAACCTGG 
AACTAAAGCCGGCTATAGAGTGAACAAGAACAATAGACACTGATCACCCATTACAATATGTTGTTATAGATACGTGATTTACTAAA 
4 0 TTTCTGTCATTTCTGTGTAAAGAGACAATGAAGTGGTATGGAGGAGGGGACAGATAGACTTTGTAAGTGATGGACTTGATTTTTGA 

ATCTTGGAATTGCTACCTGATACTTTTATGACTTTAGACAAGTTACTTAACTACGTGGAGCATTCAGTTTTTTTAATCTGTCAAAT 
GGGAATAGTTTTCACTCCCACAGGTTGTGTGACAGTGATAACGGTTTGGCTGTGTGCCTACCCAAATCTCGTCTTGAATTGTAGTT 
CCCACAATCCCCACGTGTCGTGGGAAGGACCCACTGGGAGGTAACTGAATCGGGGGGGCATTTTCTCCCATGCTGTTCTCATGATA 
GAGTGAGTTGTCACGAGATCTGATGGTTTTATAAGGGTCTGGCAGGGAAACCCTGCTGGCTCTTCCCTCTTCTGCCGCCATGTGAA 
45 GAAGGGTGTGTTTGCTTCCCCTTCTGCCATGATTGTAAGTTTCCTGAGGCTTCCCCAGCCATGTGAAACTGTAAGTCAATTAAACC 

TCTTTrCTTTATAAATTACCCAGTCTCAGGCAGTTCTTCATGGCAGCGTGAGAATGGACTAATACAAACAGTTACAAAGAAGAGTG 
TCAGACATTTAGTGGACACTTAATTTCTTCTACCCTATATATTGTGTTTCACTAATTTGTTTTGCTTCCTTTTAATTGATCTAAGG 
AAAAAGATCCTTGACTCCTCTTTTTCTTTTTCTGTTGCCCAAGCTGGAGTGCAGTGGGCCAGGCTGGAGTGCAATGGCGCATCTTA 
GCTCACTGCAACTGCTGCCTTCCGGGTTCAGGTGATTCTCCCACCTCATCCTCCCAAGTAGCTAGGACTACAGGCACGTGCCACCA 
50 CACCCAGCTAATTTTTGTATTTTTAGCAAAGACGGGGTTTCGTCATGTTAGCCAGACTGGTCTTGAACTCCTGACCTCAGGTGATC 

CACCTACCTTGGCCTCCCTAAGTGCTGGGATTACAGGCGTGAGCCACTGTGCCTGGCTGACTCCTCTTTTTCTTATCTCCTACATG 
TCATCCATCAGCAAATCCTCTTGGCTCTACCTACCATGGTTATTAGAGACCTAAAATTGTCTCTAATAACAGTCTTCAAATTAATG 
ATATATCTTAATAGTAATCTTATCTAAATCACATTTCTCAAGGTTCCGGGGAAAGAATAACATTATGGACTCAAAAAGGTTTTTAC 
TGAATTGTAAACTTTTACTTCCTTTTCATAATTTGTCTCTGTGTGGAAGAGAAAACTTAGGTTAGTTTGATGGGATTTATTCTTTC 
55 TCAAGGAAATTTTGATTTTTACTCTTTATATGAGGATCCTAATGGTTACAAATCAGTTTTTAGAATCTGTCCCCCTACGCTTTTTC 

TTGTGTCAGTTAAGATGACCATCTTGTAATTTTTATTCAAAGTTTTTCTTTCATTTAAAAAGTTACTGTGTTCTAAGGTACTCTAA 
TTGATATGATTATGATGACTGATACTTCAGTCTTTAAGTTTAATTGCAGGTCTTGGCTACATTGCTACTTTTCAGCTTTGCTTTCT 
TAGAAAATCAAATCTGACTTACATAAGGTTCTAAATAGCTACCAGTTACTCTTCCCCCATCCCCCAGTCTCTCACATCGTCTGATT 
TGTCAACTTTAGTGGTTGGAAGAGGCCCATCAAAATGCTGGCTGTATGTGGTTCTCTCGCCTCTCAGTACTTTCAGCCACATTTGA 
60 ATGCAAAGAATGCAGACAGTCAGCAGTATTTTTAAATGTGAAATTTTCAACAGAGTGTTCTACAGGTTCCAGTTGTTGGCGTACCT 

CCTTTCCCTCTCCAAATCTCACTGAAATGATAGATGGAGGGAACAAAGATTTTCAAAAGAAGAAGAAGAGATCAATAATAGTGCTG 
GAAAGGAGAGGAATGTAAGAGTGGATCAGAAATTATGGAGAATTTCTGGAATATGTAAAGTTGATGAAGTTGAACCAATGGAAACT 
AGTCTCAGCAAATCCAACCCGAGACAGGTGTAAAGAGGACTTAAGCAGAGGTACACACTGTTCTTCTCAACAGGCTTAGGCGGAAC 
TCCAAGCTCATGGTCATCTGGTGTGAGGGAGCCCAAGCAGGCTATGCAGCAATCATCAGGGTTGTTATAAAACAAGATGGAACAGC 
6 5 GGGGCCAGTAAACCTCCAGTGCAGTAGTTCTCAACTTTTCCTGAATTTAGAATTACCTAGGGAGCTTTTAAAAATTCTGACACCCA 

gcaggcaaggactgaaaactactagactacggtctgactgtgactttttctcccaagctaaaaccagtaaggccaggttctaaaat 

aaaatagaaaaataataaaataaatttaaaaataaataataaaacaaaatgtgcctcaaaagactccaagtgttaggacttcgact 

AGGGAAAATGAATGTATTTTTTG AAA CTTTTTTTrTTTTTTTTTTTTTTTTGAGACGGAGTCTTGCTCTGTCACTCAGGCT ATAGT 
70 GCAGTGGCGCGGTCTTGGCTCACTGCAAGCTCCGCCTCTCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACT 

acaggcacctgccaccacgcccagctgattttttttgtatttttagtagagacggggtttcaccgtgttagccaggatggtctcga 

TCTCCTGACCTCGTGATCCACCTGCCTCAGCCTCCCAAAGTGCTGAGATTATAGGTGTGAACCACCACGCCCGGCCTTTTTTGAAC 
TTTTAAAACAAATTTAAAGGGGAAAAAAGTGTAAAGACAGCTTTTCACAGTAAATAATACTAAAGTGTTCTGCTCCTAAAGTCAAC 
TTTCCTGTGCCCATCATGCCCAGCTCATAGTAAATGCTTAATAAATATTTGTGAAATCTTCACCCTTAGATCCCCGCAATCAGCCC 
75 ATCCTTTTGCAGAAAGGCCTGCCATGGAAACATATCCAACTGCTTAGAAAAATGGTGCCAGCTAACTATAGTCATTTGATCATCCA 
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GAATCCTTC CTTTAT AAT ACGGCC AGACAG CAAAGAATCATCAG CAAAT AT CACG AAAAAAGC AG CACT AAAATGG ACT AAC AG AA 
gaagtagaagagaaccttaaaaatactaattattgtcttcagaaattgttaacaggacatcagattcataagtcaaaaagccaact 

TCCCTGAAAAAGGAAAGGGAGGACAAGAAAGTTTCTGGAAGTTAGAGCATGATTAATCAAAACTGAAACTCAGAGGAAGGGTTGAA 

GAGCAAAATGGACAGTCCCTGAAATCAGGTGATCTGAAAGATAGCCAAGGATTTCTCAGAACACAAGAAAAAAGAGGGATGAAAAG 

tgaaaaagaaattagaagatatggataataaatccaggagaggtaatatgcatccaatcaaacatctaatagaaaatttcctacag 
GGAATAAAAGAAAAAGATTCTTAAGATCGAAAGGGCCAGTTGATAGTGGTACCCAGGAGGAAGGAGTGGTTTTTCACCCAGATATA 
TCCTGGTGAAATTTCTGAATTCTGCAGCTTACAAGAAAATTCTGAACTCTTCCAGGGAAGAACAAGCTATGTACAAAGGAATAAGA 
ATCTTATTCATTACACTAAAGACAATGCTTTTGATCATTGTCTATAGCTATGTGTATTTTGAACCTAGAATTCCGTACTCAGCCCA 
ACTGTCATTTATGT ATG AGAACAAAATTAACTTTTTGGAATTTG CAGACTCAT AT TCTTTTCG AAAAAAAT ACTGTGGGATGT AC C 
AAAACAAAAAAATAAGTCAAGAAGCAACAACTCAAGGCATAAGAAACAGTAGCGAGAAAAAAAAAATAATTTCCATATTGGATACA 
TTTATCCTGAAAGATCTCrGAAGCAGTAGAGCTGTAATGTTAGAAGTAATATTAATAATGAAACAGTCTGGCCTGGGCACAGTGGC 
CCACACCTGTAATCCCTACACTTTGGGAGGGCGTCACTTGAGGCCAGGAGTTCAAGACCAGCCTGGCCAACATGGCAAAACCCCAT 
CTCTAGTAAAAATACAAGATTTAGCCAGGCATGATGGCACATGCCTATAATCCCAGCTACTCAAGAGGCTGAGGCAGGAGAATCAC 
TTGAACCCAGGAGACAGAGGTGGCAGTGAGCCAAGATTGTACCACTGCCTAGGTGACAGAGGGAGACTCTGTGTCAAAATAATAAT 
AATAATAAT AAAACAATAATAACAGTCTGG ATTCTGGGTTATTTT AACAAAAGGTGGTGAGGAT AGG AAAT G AAG AGG GGAAGGCA 
AAATTGTCTAAGATTATTTTCTTTTTTAAAACATTTTTTGGAGATGAGGTCTTGCTCTGTTGCCCAGGCTGGCATGCAGTGGCACA 
GTTGTGGCTCACTGCAGCCTCAAATTCCTGCCCTCAAGCCATCCTCCCACCTCAGCCACCGGAGTAGCTGGAACTGCAGGTGCACA 
CCCAGCTAACTTTTTTTATCCTTTTAGAGACGGGGTCTTGCTATATTGCTCAAGCTGGTCTTGAACTCCAGGGCATAAGCGATCAG 
CCTGCTTCAGCCTCCCAAGTAGTTGAGATTACAGGCTCGTGTACTACCACAACCAGCTGCCTTAATTTCTTGTTCCAGGGGAGATT 
ATGCTGATTAATTCTTTT ATTTT AAGATTCAGGGGGGACATGTG CCAGTTTGGTACATGGATAT ATTGTCTG T AATG CCGAGGTTT 
GGGCTTCTATTGAACCCATCATCCAGATAGTGAACATAGAATATAGCCCTTGTACCCCTCCATCCTTTTTTGCTTTTGGAGTCCCC 
AGTGTCTCTTGTCCTCATCTTTATGTCTGTGTATACTCAGGGTTTAGCTCCTACTTATAAGTGAGAACATGCAGTATTTGGTTTTC 
TGTTTCTGTGTTAATTCACTTAGG TTACTGG CCTCCAG CTGCATCTGTGTTGCTGT AGGGGACATCCTTTCATTCTTTTTTATGG C 

GAGGGCAGGGCAGAGTGCTCAGTCCTTGGCAGCGGCTTTTGTCATGGTGGCCAGGACATTGCTCAGCTCCTCCTGCTTCCTCTTGG 

TGCATCCCCACCCTTGTCTTGATGAACTTGAGGGCCCATTTGTCCTTGGAGACCTTCAGTAACTCCATGGTGCACCGCTCGTATGG 

GGTGAAGCCACACAGCTCTCAGATCATGTCCGGCACGAACTTGGTATATTTGGTCAGGTGCCTGCAGCAGTGGCTGTGCCTGGGCG 

tcctcatgttctcggtcaccttgtggcccttgttgaggcccatggccatagggcagcacagagccatggccgctgctctccaatgg 

TGGCCGTGGCAGAAGGAAGCCCACATTTTTATCCAATCCACCATTGATGGACACCTAGGTTGACTCCGTGTCTTTGCTATTAAGAA 

TATAACTGTGCTTAAGAGTAAGTGCTGTGTGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGATGGTCACTTG 

agcccaggagtttaagaccaaactgggcaacatagtaagaccccatttctacagaaaaaaaaaaaaggccaagcatggtggtgcat 

gcctgtagtgccggctactcaggaggctgtagtgggaggatcatttgagtcacatttataccactgcagtctaacctgggcaacaa 

agcgagaccctgtctcaaaacaaaacaggctgggcgtggtggcacatgcctgtaatcctagcactttgggaggctgaggtgggtgg 

atcatttgaggtcaggagttcaagaccagcctggccaacatggtgaaaccctgcctctactaaaaatacaaaaattagctgggtgt 

ggtggtgggcgcctgtagtcccagctacttgggaggctgaggcagaattgcttgaacctgggaggtggaggttgtagtcagctgag 

attctgccactgcagtccagcctgggcaacagagtgagactctgtctcaaaaaacaaacaaacacacaaacaatgctgcagtaaac 

atgtcagtgtaaatgccagctatctttctgatagaacgatttattttcctttggttgtatacccagtaatgggattgctgggtcaa 

atggtactttgatttttagttcttcgagaaatttccaaaactgctttccacaggagctgaactaatttccattctcatcaacactg 

tttaagcattcccttttctccacaaccttgccaacatctgttcttttttgactttttttttttttttttttttttttttttttttt 

tttgagacggagtctcattctgttgcccaggctggagtgcagtggcgcgatcttggctcactgcaactcccgcctcccaggttcac 

gccattctcctgcctcagcctcccgagtagctgggactacaggcgcccaccaccacgcccggctaattttttaaaatatttttagt 

ggagacggggtttcaccgtgttagacaggatggtctcgatctcctgacctcatgatctgcctgcctcggcctcccaaagtgctggg 

attaaaggcatgagtcacagcgcccggccttgactttttattaatagtcattctgactcagttgtgagatggtatctcattgtggt 

tttgatttgcatttctctgatgattagtgatgttcggcattttttcatgttcgttggctgcttcttcgtgtcctttgcctactttt 

taatggggctatttgcttttttcttgttgatttgtttaagttcttttctggatattagtcctttgtcagatgcataatttgcaaat 

gttttctcccattctgtagtttgtccatctgcttcgttgatagcttattttgctgtgctgaagctctttaattaggtcccaactgt 

cagtttttctttttgttgcatttgattttggggacttaatcataaattatttgcctaggcaatgtccagaagagtattttctagct 

tttcttctaggatttatatagtttcaggccttacatttaagcctttaatccatcttgagtttgtttttgtatatggtgagaggtag 

acgtctggtttcctatttggatgccttttatttctttctcttgcctgattgctcaggctaggacttgccgcatactgattgctgtg 

gctcagtaccatgctgaataggagttgttaagagtggacaccctgtttttttccagttcttaggcggaatgcttccaacttttgcc 

cgttcagtatgatattgacggctgggtgcagtggttcacacctgtaatcccaagactttggaaggccgaggcaggaggattgcatg 

agcctaggagttcaagaccagcctgggcagcatagtgaaaccttgtctctactaaaaataaaaaaaattagccacacatagtggca 

tgcacctgtagtcccagcttacttgggaggctgatgcaggaggatcacttgagcctgggtgatacaggcttcggtgagttatggtt 

gcaccactgcactccagcctgggcaatggaataagaccttgtctcaaaaaaaaaaaaaaaaaaaaaaaaaaaaaagatattgtcat 

aggtggctcttattattttgaagtatgttcctttgatgcttagtttattgagggttttttataatgaagggatgttggattttatt 

gaatgctttatgctgattgattctgaacattgataaagaggtatatatatatatctttaaatgatttgttcagactttaatggaaa 

gtactagtaagaatagcatgtagaatttccaaatcaccccatgtggagtggggaaatagaggaacaaggaaaacttcatcaattga 

gcaaaaattgttttaaaaaataagaaaacacgggccgggcacggtggctcacgcctgtaatcccagcactttgggaggccgaggca 

cgtggatcacgaggtcaggaatcgagaccatcctggctaacatggtgaaaccccatctctactaaaaatacaaaaaattagctggg 

catggtggcgggcgcctgtagtcccagctacttgggaggcaggagaatggcgtgaacccgggaggtggaggttgtagtgagccgag 

atcacaccactgcactccagcctgggcaacagagcgagactccatctcaaaaaaaaaaagaaaacactgtgtagaaaaccaaagac 

aagaataaaaccactcatatcagtgattacaaaaaatatgaatgggataaagtcacctattaaaggcaaaaggtctcataaagtga 

gaacaacaacagtatctagctatgtgttctttataaatgaaacactaaaatcaaaaaggtaccaaaaattgaaaatagaggaaaga 

ttacgtctgcccatattgagatctgatggagctgtgagactttacatttttgtttttcatatgcttttgaagtatttatgaatgtc 

ctgggatataagtctaggaataggagcaaattcttgaaaccattttattatatgttttcacaaaataatgtaatatggtacttggt 

ctaaagtggccagtgtttattctttcaaatattttggatttatataatttctttcttccaaaaagttatcttcaagtcttcaggta 

gaataaaatcatagtagaaaataagtctttctggccagccatggtggctcacgcttgtaatcccaacacttcgggaagccaaggtg 

ggagggttgcttgaggccaggagtacaagaccagcctggcaacatggtgagaccccattcttaacaacaacaacaacaaaatagcc 

aggcgtggtggtgtgtgcctgtagtcccagctactagggaggctgaggaaggagagtagcttgagtccaggagtgtgaggctgcag 

tgagccatgatcacaccactgcactccaggctgggcaacaaagtgagacccccaactcaaaacaaaaacaataaagaggccgggca 

cggtggctcacacctgtaatcccagcactctgggaggccaaggctggaggatcacttgaggtcgggagttcaagaccagcctggcc 

aacatggcgaaaccccatctctactaaaaacacaaaaattagctgggcatggtggtgcgggcctgtagtcccagctacttgggagt 

ctgaggcacaagaagtccttgaactcgggaggcagatggttgcagtaagtgaaggttgtagtgaggcaagatcacgccactacact 

ccagcctgggcaacagaacgagactctgtctcaaaaaaagaaagaaaacagtcttttgttgctgctgctgctgttgttgttgttac 

aaaaaaaaaaaaaattccagccaattggccatttattttagaatagtattaaaaaacaaagtttccatatcaatataaaatttgta 
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tagcttcctagaatttattaaaataggaatactaatagattcaaaaaggaaaatttgtataaattagtgaaaattaccaccctgtc 

CTTAATGCCCTATTTTAAGATTAGTCATTAAATAAATATTTACTTGCTGGCCCTGAACTCTGTGCTGGGTACTGTGAGGCACAAAA 
GAAGTACAAGATACTGCCTTTGCCTACTAAGAATTTTATTCATACTTTGACAGCTTTCTGTGTTGAACCAGTAAATGTTTTCTTAC 
ACAGAG CT C TAAAACATGTTT AAT CTGGTATAATTT ACCACTAGGC ACAGGAAAATAATT ATAGCT AAC ATTCCTTTAGTTTGTCT 
5 CTGTATATCCACACTTAACAACAGCATTTTCACATGATAGACACCCTGACATATGAATGAATGAATGAATGAATATCAGGTGCTAG 

ATTAAAAGCTCTAATTCAGTATCTAATTTAATCCTCTCAACAATTATCATTTAGCTAGTGTATTATCCACATTCTATCAGTGAAGA 
AACTGAGCTTCAGATCACTTTAATTACCTTGCCCAAAGTCATAATTGAAGTGGCAGAATGGGACTGGAATCCAGGTCTAACTCAAG 
TGCTATAGTGGTGTGAAGGGAAGACTGGTAAGGGTTGGTGTTCATGGAGAATTTGTTGCTGGGTGTATACTTCTTGTTTAGATTTC 
CTGTTTTGAAAACATTCAAACTTGATCAACCAAAAGAAATCATTTGCATAAATGTTATTCAGTTCCAGGAGCCAGGTTCCACGCCT 
10 GTTAGCATCTGTCCGTCAGTTCTGTAAGCAATCTTACAGTGGTGTGTGTTCATCCTAAGTAGTACAAAACAGTGCAGAGGAGGAAG 

GCGGACAGCTTAGGGGAAATCTGACCACCATGCGTGTTGGAAGTATTTCTCTTGTTCTCCTGCTTTTAGAAAGCCATCTCTGCTTG 
CTTTTTCAGGGGGTTATTAAGATCCTACTCTCTTGGATACTGTGCTCTATTAGGCAGGAGACACAGGCAGAAAGAAGCTCACTTGG 
CATGAATTAGGCAACAGAGAAAACTCTrGCTCAGTGGGAGTAACCTGTCACAACCTGGTTTTCTCTGGCCAGATAACCAGTCTTGT 
CGAGTAGTAATGCCATTACAACATTCCCATTCAGATCCTCATGACCCAGTAATTGTTTTGAGAATGAGTGCAAAGCTATCAGACAC 
15 CAACTACTATAATTAGAAAAGGGAAAAATAGACACTTACCAGAGCTAATGTCTTTAGGCTGGAGCATTTACAGCTTTTTGTTTTTT 

GTTTTTTAAGTTATGGAGCCTCTTTCTCAGTTTTGCTTCCTAAAATACAAATTGCATGGTTTAGGGGTTCTTGCATTTCATTTTTG 
TTACTGCTGTGCACTCTCTTTCCTTTTTTCCCCCCTATTTTAATCGGAGTACAAATTGCTGTCAGCACATCGAGTTCATGTGCCAG 
CCACATTCAGAACAGGGTGTTCTGTGCTCTTCAAAACAAAATTGCTCTAGGGCAGTAAGAGAACAATAAGTCAGAGCTCCAGTTTA 
AGTGATGTTTTGCAGCTCGCTTGATGTGGTTACACTCCGATTGCGCAGCTAAGCTTGGGTAATTTGGTTTGGTTTGACTTTGTGGG 
20 GATTTGGAGGACCTCCCTCCCCCTTTAAGTTACATAGTCTTTAAGTCAAGAAAAAAATGTTGTCTCTTTTTAACTTGTTTATTTCT 

TTCTCTACCAAAAAAGCCCTAAGTAGAAGCATCCTGTATGTACTTTTATTCTCTTTGGGCATGTCATAGATGATTTACTTCCCGTA 
AATCATGCTGGTTGGGATTAGCAACAGACCTCCTGAGCCCTACAGGCTGCACTCCCAGTGAGTCACGATGGTTATTATTAAATATT 
TATTAAGTTAGTATTTGCACTAAAAGATGCCAGGTCAAAAAGCAACCACAGGGCTTCCACAGCCAGAGCTGCCATGGTTTTTGTTC 
TGTTTTGTTTTGGTAGGAATTTTTAAGATAACATTAAAAAGAATAAGTGGAGCTATAGGAGCTAGGCTCATCTGCATCTGTTACCG 
2 5 CAATCAGGGCCCCTACTGTGGCAATCAGCAGTCTTTCCGTGGCTCCAAGTGGTGTGTGAGTTCTTGTCAGCAGTCTCGTAGAACTT 

TTCACATCAGTGTTCCAAGTTTAGAAACCAGTTAACCCAGCAATGCCCTTTGCTACTTGTAGATGTAGAGAATCAATGGGCTGTAT 
TCACCATGAGGCTGTGATACCTCCTTTTACTCTGACATTCCGAATGTTGTCAGTATTACAAGGCGATGGTTTTGGTTTTTTATATA 
AACTGGGGTGTATATGTCTGGATGTATATCCGTTTAAGATTTTATAGTACTGCAGGGTCCAATTGTGAAGGGTTAGATTTACCAGG 
AAAAAAAAGATTAGTCCACATGTAAAGTAGAAAATATTTATAAGAGCTATCACAAATGTTTACTGTCCTATTACAGCATCAGACAC 
30 TAGTTCTGTCATTTATTGTCTCTCTGAGAAGACTAGCTACAATGAATGTTTTGCTTTCTTAATTATGCCTTTGTTACAGTTTGACT 

TT T TT TTG G C A TGGT T ACT T C ATTTA TCT T T CC C AACA TGTT TA T TA GT AG CC AA TCT TTT TCCCTC A CT AA T GA T GGGT T A TC AC 

atctaaagagaacttctgaaattactcatttaattttaatatcaagtacatacatcaagctgaaaaacagcctaggaaactaacgc 

ACAGGCAGGAATCCTTGCAGAGTCTCTGGATTTCCTGTTTTGAAAACATTCAAACTTGATCAACCAAAAGCCACAACAAATGTAdT 
GATAATTrcCTCCCCCACTAAATGTACTCTCCTTAAGGGAGGAAGATGATACTTCCAACAATAAACTTCAGACAAAAAAAATCTGT 
35 TAACTAAGTTGTGAGCTACTAGGACAATAAATCTCTATACTTGAGACATTCCACAATACATGAGAAATTTACTTTGCTCAGCAAAT 

CTTAACCTC CTTAG AAATATCAATTT TTACTCCAGT AAAAATATCTTTTTTTTT TTG AG ACGGT CTCACTCTGT CACCCAGG CTAG 

attacagtgccgcaataacaactcactgcagcctggaactcctaggttcaagcaatcctcccacctcagcctctcgagtagctggg 

ACTTATAGGTGTGCGTCACCACCCTCAGCGAATTCAGTAAAAATATCTTAAGCCTCAGACTCCCTGTAGAACCTCTCTAGTATGCA 
40 TGTACAGTCATATGCTGCATAACATTTTGTTTAACAGCAGATTGCACATAGGACAGTGGTCCCGTGAGATTATAATTCCATATCTT 

TACCTTCTCAATGTTTAGATACACAAGTACTTACCATTGTGTTACAGTTGCCTACAATATTCAGTACAATAACATGCTATACAGAT 

ttatagcctaggagcaatatgctataccacttagccgaggttatagtaggctgttccatctagatttgtgtaagaacattctaaga 
tgttcccacagtgatgagaatacctgatgacacatctctcagaatgtatccccatccttaagtgaagcatgactgtatttgaaaaa 
gtttaaatttgaatttattttttaaatgttttccaattcagaatgaactttcaa'tttgctacaagttaattttatctagagcattc 
4 5 taaaagtaagtctaacagaaggaattatcagcatttatgagtgtgggacataaactaaaatgccatatgcgagctctaccaagcca 

CTCCAACTCTAGCCCTTG TTTGGAGGAGCTG ACT CAAGAGTT AGGCCCTTTCT AGTTTGG C CCAAGTTT CTTAG AC C CCATTCTGT 
GTCTGCAAGGGGAACACATCAAGATGGTATTAATACTGGTGAGTTAAAAAAGAGTAGTGAGTACTCACTTCGGCAGCACATATACT 
AAAATTGGAACAATACAGAGAAGATTTAGCAAATCGAAAAAAGAGAAGAAAAGGGTAGAACGCTTTAGAGCATAAATGTCCAGGGG 
ACATTTCGGCCCCTAGTGTCTACACCATTTCTGTTCATTCTTCAGTTTTTCTCATTTCTCAGGCCTGGGCTAGGGGTAATTCAATT 
50 AAATTATTAACTGCAGGAATTAGATTTGAAGCTGGTTTCTGGACTATACTGATATTGAGAGTGATATTACCAGGTCATAGAATCAT 

AGAATTTTAGAGCTTCATTGAGATCATGTAGTTCAAAAGTAGAATAAGTTAGATTTGAATTTTTATTTGGAAGGTAATAGTTGTTT 
TATTGGGCATGGAATGAGTATAACAGAACGAGTGATrrTTAGTCTCTCTACAAGTTGTTGATCTAAAGTAGATCAGCCAGTGTTAG 
AAAAGAAGCATTTTAGGAAATCTCTAGATTTGAATATAGGCTATTATGTTACAGAAGTAGGAATAAAGGATTTTCTTTCTTTTTTA 
TTTTTATTTATTTATTTTTTTATTTATTTTGAGATGGAGTCTCCCTCTGTTGCCCAGGCTGGAGGCTGGAGTGCAGTAGCGCAATC 
55 TCAGTTCACTGCAACCTCCGCCTCCCAGGCTCAAGTGATTCTTGTGCCTCAGCCCAAGTAGCTGGGATTACAGGCACGTGCCACCA 

CACCTGGCTATTTTTTGTATTTTTAGTAAAGATGGGGTTTTGCCATGTTGGCCAGGCTAGTCTCAAACTCCTGACCTCAGGTGATC 
CACCCGCCTCGGCCTCCCAAAGTGTGGGATTACAGGCGTGAGCACCGCGCCCAGTCAGGATTTTCTTATGAAATCCAAATTATCAT 
ATTGCTTGGTGACTGTTATGCTGTCATACCAGCCATCCATTTTTCTTATTACATCAAAAACTTAAAATAGAATACCCTTAATATTA 
AAAGTAGTTGTAAAGTTTCAGAGAATTGTTTTTCCTAGAAATAAAGAGTCTAGGCCAGACCTGGTGGCGCATACCTGTAATCCCAG 
60 CGCTTTGGGAGGCTGAGGCGGGTGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGGCAACATGGTGAAACCCTGTCTCTACT 

AAAAATAACAAAATTAGCTGGGTGTGGTGGCACACACCTGTAATCCCAGCTACTTCGGAGGCTGAGACAGGAGAATTGTTTGAACC 
CAGGAAGTGGAGGCTGCAGTGAGCAGATATCACGCCACTGCACTCCAGCCTGGGTGAGACAGAGCAAGACTGCGTCTCAAAAAAGT 
CTAACTCATCAAGAAAAAATAGATATCTGTATGCATTTTTTCTATTTTGTCTTAAAATATGAGAAAAAGCCTCTTATTTTAATATG 
AAATTACTCTGGGAAAGAGCTTGGTAAATTGGGGTGGAACGGGGAATTAGGCCTCCCAAAATTGACCTCCTAATATTTCAGGGGAG 
65 GTTATTAAGTAATTTGATTTGTGAAGTTATAGTAGACTATTGATTCTTTCACACTTTACATTTATTATTTCCAGTAAGGGATATAG 

CTAAGATAGTTATTGATGTTGTTGTCTTTGGATTTACCATTTTTATTCAGATATATTTGTGAATGAGATTAGGACTCTTAAAGAAG 
AAGGAGCATCTGTATTCATTTAATCTTTGTATATCATTGGAGAAATAGCCATTTAGTTGGCTTTTTGGCCCAAGCATCTGAAGCCA 
AGATG CAGTTACAG ATGTTTATAT ATTTGAT ATTAAATTTGTGG CATTTGAT AACTTTATTAAATAATTCAGCATCT CTTGACTTT 
GTATTATAGGTGAGGAAACTTCTGTCACATAGTAGGCTTAGAATAAACCTGTGTTTCTGGTTTGTTACCTACTAAACTGTCTTATT 
70 GATACAAATATCAGTAATTACAAGTTTAATTTAGAAATATGGTTGCTCCTAAACTTTCAGACTGGGTAGACTAAGCTTCACCAAGA 

CACACTGTGTGTGTCTCTTGATGAAATGAGAAAGGGGAAATGGTATTTGCTACATTGTCGACCACTCATTTATCACTTCACTGAAT 
TAGCCAGTCCTAAGAAGCAGCTCTGTTGACTCTCCTGTCTCCTTGCCCTCAGTCCACCTGGAAGGCCGCTGTGGTGGAAGGATGTT 
TGACTGCAGAGATGTGGCATTCACTGTGGGCGAAGGAGAAGACCACGACATTCCAATTGGAATTGACAAAGCTCTGGAGAAAATGC 
AGCGGGAAGAACAATGTATTTTATATCTTGGACCAAGGTAAGCAGCATACCAGTTTGGAACACAGTGAAGTCACCTAAAGGACAGG 
7 5 GATATGCTTGCTTTTTCATTCAGTGTTTTGGCATTTTCAGTGAAGTTAATCCAACAACGGAAACAATTAAATCAGGCTGCAGTTAG 
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tcatcacgtaaattaatgggccttacaatatcatagaggtttgtgagcatgtttacttgattgatatatgttcagaacaggtctta 
cagccactttttgcttttgtgatgatttgttttgcctgcagtattgccaagacaggcagctatggacccctctcatatgtggttct 
cttaccccctcttcccttttctctaagttaggcaggaggcaggaaaacatgggggttgggagtcaaagaagcatttggatgattta 
ctaccacttgaacttgtgccacttgttcttatacagagtccctgaaaaaaaaagcacattcttcctggatctaaaggcaacagaga 
5 tgactcattttttgtctaagtttttcccatcataaggatatccattagcactttcaagcttagaaccatcagacactgacagtctc 

tcttgtgaaaacatgtttagtagtatttttagatctaaaattataccatgaatccaactcttctgtcttgagaaacagacccctga 
gagaacccggggtgttttgattttgtctgcatgagagtgcatctgcttatctagtgtatcctccctccggctccatggatttcaga 
cagtgggattctgagttactgagaatcttgatgacctgcacttgccagtaggtgatgttaagccttttgtggtgtcattttataga 
ctctgtagtaatccaatggcagtttacctttgccccagcacttgatccataatcatatatatatatattttgagatggagtcttgc 
10 tctgccacccaggctagagtgcagtggcatgatcttggctcactgcaacctctacctctgggttcaagcaattttcctgcctcagc 

ctcccgagtagctggcattacaggcacccgccaccatgcctgtctaatttttgtatttctagtagagacgaggtttcaccattttg 
gccaggctggtctcaaacgcctgacttcaagtgatcctcccgcctcagcctcccaaagtgctgggattacaggtgtgagccaccac 
gcccagcccataatcatatttttgaggtgatctagccatgcaactaccacttgaaaatccttccaaagtgctctaccttgaactct 
tcatagccgtcactgaggcaccctttgtataatggcttctttttctctacctggttcctctttccactaactatagcccccacttc 
15 aatgtgtcttatttatattaatatttactctatatttgtagtttattcttaggtgaaactaattctgtttctaggagatactcctt 

aaaattcagatagagcatagaaaaagctatctcttccatatccaaataatctctaattacttttttttttttggtaacaggatctc 
actctgtcgcccaggctagagtgcagtggcacagtcacgctcactgtagcctcaacctccagggctcaggtgatcctcccacttca 
gtctctagagtagctgggactacaggtgtgtgccaccacacccggctactttttgtattttttgtggagacagggttttgccatgt 
tgcccaggctggtctccaactcctggactcaagtgatccgcctgtctcaccctcccaaagtgctgggattgattacaggcatgagc 
2 0 cactgcgccaggccatctctgattacttttaatcagcatttcaaaattacagtagttctaaactcagagaggtggatttatgtgta 

atgtatattttcaaaatttaagctcccttaggataaattctgtatgtattatgacaacataatgttataggaaccagtttatatac 
attacattttagcctggctgacaaggcaattgtggggacagatgtctcaagtttagtgacaaagaaaaatagaaattgtctttaaa 
t t tttt aacgcaaacagttcttttcagatttaaactgtttgttgtatcattagtggttacactttgctctgtgcgcttggccaagg 
cacttaaccctcctaagcttcagtttcccctctgtaaatggggatgacagtatccatctcataaagttatggagagctaaataaaa 
2 5 tcctgcacatatagggcacacatgagcccgcagtgtgtgagcttttgttgctattgtgacggctcaccttctcttccattttaccc 

tcggaccacaagaaaaaggaaatcctgtttaacatgagatcaatctttcagatcttttcaggcataaaagttgtcaataggttttc 
ataaatttctaggtataaaagtttatgagttttatggaaataatttagcatatttagaaaggaacattatttttgttcaaggtgtt 
ggtatgttggagaattatgtgaagtgcattctctgtaatatgagactgctgcatatgcattgcgtagtactacatatatatgtaga 
aaacccctacgtgctatatatgtgtgtgcgtatgcatactgtgtgtatagaaaaccccctacatgctatatatgtgtgtgtgtatg 
30 catgctgtgtgtgtgtatagaaaacccctacatgctaagcatgttttcagtgcaggcagtgaatttacttgttttattcagcttcc 

cactttcataaaacattgcatctaaatgttgctataagtatggctgttgcagaaaatatctgcaaatagctcttagtgtcatctgt 
atttcattctccagaaaatttccaaggcagaccttctctgtgactctgatactctgatagactctcgggaagaatgttttctttct 

GTCCCTCCCCCACCCCCCGAGACAGGGTCTCACTTTCACCTAGGCTGGAGTAGGGTGGCATAATCTGTAGCCTCGAACTCCTGGGt 
TCAAGGGATCCrCCCACCTCAAGCTCCTGGGTAGCTGGGACTACAGGTGTGCTCCATCCTGCCTGGCTGATTTTTTTCATTTTGTA 
35 GAAACAGGGTCTTACTATGTTGTCCAGGCTGGTCTCAAACTCTTGGGCTCAAGCAGTCCTCCAGCCTCAGCCTCCCAAAGTGCTTG 

GGATTACAGGTGTGAGCCACCACACCTGGCCTAGAATGTCTTCATAATAAGAAAGTCATAAAACATTTCCAGACAATCCATTTTTC 
tttctcctcattgggacaatatcttccctttgtattgttttaaatactgagactaataaatcttttttgttttaggtcaagtgtat 
ATAGTGTTAACTTTT TT TTCCGTCCTTTCCTTATGTTTCTGTCACGCATGAACCCCAAACAAAAACACAGGCTATTGGTCAGGCAA 
GGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGAGGATCACTTGAGGTCAGGAGTTCGCGACCAGCCTGGCCA 
40 ACATGGTGAAACCCCGTCTCTACTAAAAATATAAAAATTAGCTGGGCGTGGTGGTGCATGCCTGTAATTCCGGCTACTCGGGAGGC 

TGAGGCAGGAGAATCGCTTGAACCCAGGAGGCGGAGGTTGCAGTGAGCTGAGATCATGCCACTGCACGATGCCTGGGGTGACAGAG 
TGAAACTCTTGTCTCAAAAATAAAAATAAAAAAACAGACTACCAAGAGCCATAATGTCTAGTTATGAGGCAGTATGAGTCCAAAAA 
ACCTGATTTTCTGGGGACACACAGGGTCTGAATTTAAACCTGGCTCTACCACTGCCTGTGTGTGACTTCTCAGGAAGCACTCTGTG 
TCTTTATCTGCAAAAAGGGAGCAATTGGTAAGAGCTTGTAGTCCAAGTGCTTCTTATATGCACATTAAGGCTTAATGGTCATTCAT 
4 5 AGTCATTATTTGTATCTCTATTCTCrGGAGGAAACTCTTAATTCAAGGGCATTAACGCTGAATTCCTTCTGTTACCATAGTCTAGA 

TTATCTTTTGGTTAGGTCTTGGGATTCCTCTTGTGGTGTTTTGTTTTTCAGTCAGATGAGTTGGGTGCCCTGGTTCCTTCTTCACC 
CAGGCTGACAACTTTCTGTGTAATATGGAAGTCAGGGTAGGTGCTGCCAGAATATCTTGGCGTGGGCTTCCACCTCTGCAGGATCA 

tgtgcgccacacgtatcttgactgaatcgcttcattttaacctgggagagattgtagaaataatatttttctttagtcttctttaa 

TCCCATCAATAATAGGACACTTGGTGCCTCCCTTGATACAGCCCCACATTCCCCACAGGCAGATTTTCTCATCCTCAGCACTGTTG 
50 ACACTTTGGGCTTGCTAATCCTTGGTCATAGGGGGCTGTCACGTGCATTGTAGAATATCCAGCAGTATTCCTGGCCTCTTCCCACC 

AGATACCAGTAGCACCCCCATAGTTGTGACAACCCATAATATTTCTAGACATTGCCAAAGGTTTCCTGGAGGGAAGAGGAGTTAAA 
ATCAACCTGGTTGAGATCTGCTGGTCTAAGGCAAATGCCAGATCATTTGTTGCATTTGCAACTGCTTAGCACAGGACTCCAAATAT 
AACATGCTCTCAGAAAATATGTGCTTAGCAAGGACTCACCTACCTACCTGGGTAGTTAAGGAATTTTTTTAAAATTTATTAGATGG 
CAGAAACAAGGTAGTAGGTATATACATCTAAGAGCTCAAAGTAGAAAATTAGGCATCACTTCTTAAAATTGGTCACTGGTAATTAT 
55 GTCTTTGTGGAAGATACCCTTTGCCCCGCTCCTCATTCCTACCAGCTCTCGTATCTCTATTCCTCTTTTTGGCTCCAGCTTCCATT 

TTCTGTGTAACAGTGGAGGTGAGTGAGTAAGCATTTTTATTCCTGGAAAATCCAGGCAAAGGGTAAAGAAAGTGGTGCAAGCAACA 
AAATTTGAGTGTTCCCACTCTAGTCCCTTTGCCCCAGAGAAAACTGGAGGTATTAGATTAAGTCGGTTTTGACATCTTTCAACCTG 
TACCTTGAAAGCTTGAGTTTACTAAGTTTTTTGTAATACCATTTCATATATTAAAGAACAGCTTTGCTTGCAACAAATGGGAACAT 
AATATATTTCAGTGAACACTTGACTAATATGCTGGGCCTTGTTCTAAACAAACACTGGGAAACAGGTGAACCAGACAGAGCTCTGC 
60 TACAGCTCCCATTCTAGTAAATATCTGCTTCCCGAATACATTTAATTTGCTGGAGATCTTACATGATCCCAAGAAAACAAATGTAT 

ATGTCCTCAGTTATTTTTTTCAGTAAGTTTTGGCTAAAAGGTATAGAATCCTACACTCTGATAGCTATAAGCCATAAGAATATTTC 
TCTAGAGGAGGTGTCAGAACTTGCTAGGGCAGCTATTTTTGAGTATATCATTATGTTATTTGTGTTTCTTCATGTGCTTTTAAAAA 
AACTTAAATAGTGTGAAAACTTTTCTCTCCTGATGTGTGAGCCTTTCCCCTTCACTTATGTGACTGGAAGTGGTACTACTAGAAGT 
GACAGCACTTTAAAGTTAAAAGCTTATTAAAACATACCTCCCGTGAGTACCACTCTAACAATTACAGTGGCTGTGTCTTCTCTGTC 

65 ctttttgctgataaaacttaggggaaaattcctggcagctaaatcatggccattttattaaaaaaaaaaaactagatatgaaatca 

AGTAGAGAAAAAGACAGTGACATTTAAAATCCCATGAATCAAGCTGCCCCAAGGAGTACAGGTGTTGCATTACATGTGAATGTGAA 
GGAGAAAAGAAAACTAAACCTAGCCTGGTTTCTAAGAAAACTGTAGCAGTGAAGATACTTCACACTGTATCTTCTGGTCAACATCT 
GGTTTGTCTTCAGGGTCTCTGACACATGTAGCTTGCAAATGATAGCTCTGTTGATGCCTCAAAATACTGAAGGAAGTGCCTGGAAA 
TACACCAATCCTTTTAAAGTTTTATTTTTTACTCTCCATTTCAGATATGGTTTTGGAGAGGCAGGGAAGCCTAAATTTGGCATTGA 
70 ACCTAATGCTGAGCTTATATATGAAGTTACACTTAAGAGCTTCGAAAAGGTGAGAAAATACCAACTTCCTTAAAATTATGGTAGGT 

TTCTTCTCCATCCACTTCCTATAAATCAGTATCTTATCTTAGTAGGTGGTATAGATAGATGGTGTTTATTCATTATCAAGTTTGTC 

tcttgcctccaacactgctgctgaagaatagaacaactgacatagcacagctgatatacaacgaaggagctccgtgttcttatttt 

GTTCCTATGTGTCAGCTTTTTTTTTTTTTTTTAACTTTTTTGGGTAGAATCCAAGACTTGTTCCCTTATTTGTTCCTAGACTTGTT 
CTTTTTGTACTTTTTTTTTCCTGGGTTGAGGACAGAAAGGTTCACGTTCTGCCAAGTGGCTCCTTGGGGGAGTGGGGTGCAGCTTT 
75 TCAGAGCTGAACGGATTGTACCCTTCACAGGAGTCACGAAGAGGCCTGCACTGTGGCTCCAAGTTGTTATCCCAACTGCAAGTCCT 
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agaagagagagaatttgtcagttgccttggattccagaaacagcatgcctccttgaacatatttccatctcagtttcactctggag 

GCTCCCAGCAGCAGCCGACCTGGACACACACAGCATATACCTGAGCTAGGTATGCTGTTGTCTTCGGCCACGTGCCCCrGGCATTT 
CCAAAGCCCCACCCTTTGTGGAGCTCAAGGACTGCATTTGTGTTCCTTTTTTATTCCTGCACAGTGCTACCTCCACGTTCTGTACA 
5 TTCAACTTTTTTTTTTTTGAGATAGGGTCTCACTCTTGTCACCCAGGCTGGAATACAGTGAGCGCGATCATAGCTCACTCCAGCCT 

caacttcctgggctcaagcagtcctctcacctcagccttccaagtagctgggactacaggcacacgctaccacacccagctaattt 

TGTTTATTTTTTGTAGACATGGGGTCTCACTGTGTTGCCCCAGCTGGTCTCAAACTCCTGGGCTTGAGCCATCCTCCTGCCTTGGC 
CTCCCAAAGTGCTGGGATTGTAGGGGTGAGCCACTGTGCCTGACCACATTAAGCACATTAATATAAATGGAAACATGACCATTTAT 
ATTTTGTTAGATTCAGAAAAGAAATCATTGTCCTGTGGGCCTGTACCTTTGGGCTAAGAAAGTGAGGGGAGGCCTGCTTTGGGATT 
10 CACCCCCAGTAGTGACATTCCTAATCATACCTCTTCTACTTCATGTTCCCCCAAACAAACATATGTCTGGTTATGACCACTGATTG 

TTGTCATGTAACCTCTTCTGAAGGCCTGCTAGCTCAGCACTGATCCCCCAATGCTGTTGTCATAGCATATGGTGTTTTTTTATTGT 
TAAAGAGAGAGAAGATAATCTTTAGCATGTGGTTATTTAGACCTATGGCTTTACTATTTCCATTTTTGTAAAGCAGCCTCTTGCCC 
CTTCCTTCTCGTGGCCCAGTGGACATTGCTTATTTAGGAGCACTCTCCCAGTGGTGTGCCACAGCAAGCCTGTGCTCTGTCATCAC 
TCCAAGAGTATATTCATGCACTGCTGCTTGGTATATTTGAAATCACATGAAGGTATATGATGTTGTTTGGGGCAATGTGATTTAAT 
15 CCTCTGCCTTGTTAAGAATAGACTAGGCCAGGCTGGGCGCTGTGGCTCACGCCTGTAATCCTAGCACTTTGGGATGCCGAGGTAGG 

TGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAAACCCATCTATGCTAAAAATAGAAAAATTAGCTGGA 
CGTGGTGGCAGGTGCCTGTAATCTCAGCTATTCGGGAAGCTGAGACAGGTGAATCGCTTGAACCCAGGAGGTGGAGGTTGCCGTGA 
GCCGAGATCATGCCACTGCACTCCAGCCTGAGAGACAGAGCAAGACTCCGTCTCAGAGGAAAAAAAAAAAAATATATATATATATA 
TATAAAAATATATATATATATAAAAATATATATATAAATATATACACACACACACATACACACACATACTTATATTCCAGGCATGG 
20 TGGCTCACACCTATAAATCCCAGCACTTTGGGAGGCCAAGGCAGGATTACTTGAGCCGAGGAGTTCAAAACCAGCTTGGGCAACAT 

AGTGAGACCCCCCTCTCTGCAAAAAAATTTAAAATTTTCCTGGGTGTGGTAGCACATTCCTATATTTCCAGCTACTCAGGAGGCCA 
AGATAGGAGGATGGCTTGAGCCCAAGAGTTTGAGACCAGCCTGAGCAACATAGTGAGACCCCGTCTCTACCAAAAAAAAAAAAAAA 
AAATTAGCTGGACATGGTGGCACATGCCTGTGGTCCCAACTACTCGGGAGGCTGAGGCAGGAGGATTGCTTGAGCCTGGGAAATCG 
AGGCTACAGTGAGCCGCGATCGTGCCACTGCACTCCAGCCTGGACGACAGAGCAAGATCCTGTCTCAAAAAAAGAAAAAATAAAAG 
2 5 AGTATCCTGTCTCAAAAAAAGAAAAGACAACAGAGCAAGATCCTGTCTTAGAAAAAGAAAAAATAAAAAAAAATTCCATAAAGACT 

GAAGCCAACCTAAGAAATACAAAGAGACTTATTAACTAGGTGTTCTTTGTTTTTGTTTTTTGGGTGCTAAAACCTGGAATTGAACC 
ATAACTAGGTTTTTGAGTAATTTGAGCTACATTATTAGGAAGCAGAATTACATGAGTTGCCAGAAAGATGAGTAACCCTTTTATTA 
TTCACTTTTAAAAAGTAGAGGATAGTCACTGGGCGCGGTAGCTCACGCCTGTAATCCCAGCTGAGGTGGGTGGATCACCTGAGGTT 
GGGAGTTTGAGACCAGCCTGACCAATATGGAGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCATGGTGGTGCATGC 
30 CTGTAATCCCAGCTACTCCGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAGGCAGAGGTTGTGGTGAGCCAAGATCACACCA 

ttgcactccagcctggacaacaagagcgaaactccgtctcaaaaaaaaaataataataataataataataaaagtagaggatagca 

ggggctgtgacaccaggaacacacactcgttatcttttgaatagagagaattttagttacccatttaaacttcataatttatatgc 

AGTAAATAGCACTGACCACACCCACTGTCACTTTTCCTAAAGGCTCCCAGATTGTTCTCTTGACTCTGGTCCTTCTAAATCCAGCt 
TGTAAATGGCAAGTGCAGTTATTTCTGGATTTGTATCTGTAATGGTGGAAGTAATAATACACACAATACAAGCTAGCAGATGATAA 
35 TGAAGTCATTTATTTATGGCTCTAAAGTGATATTTTTGCATGAGCTTTACTCCCAATTATGTTTTGCTTGAAGTCCCCCCCAGTAT 

ACATCTGCAAGTTGATACAATTTAGCAGTATTATTAGTATATCTGGTTGTTTTAGAGTGGCAAGACAACCTGACCCAGAATTTTGA 
AAATTCTGTATGAATATACAAACTACAACTTGACTACAGTCATGTTCCCATTTTAGAGTTGAAAAACAGGCTTGAGAGAAACAGCC 
T AGTGG AGAG GTTTG C AG AGGG AG AT AAGG CATGGCCTT AACTTTGTGTGGGTT C ACCTTGT ATTT CT AAAG ATT CACTTTG TAGC 
AGTGCTTACCAGAGTACGTTCCTTACTGTGTTTTTGCGGCTCCTCTCTCTTGAGCAACATTGTTCAAGCTACAGCTTGGTCATGAT 
40 GGAAAGTGAGTTCTTCAAACAGTATGAAGAAGCACTGGCCTAGCAGTAAATTGGCACTGACACACAATTTCAACAGCCAGAGTGTT 

TTCAGTTTGGAGTATCTTCTAGAATTAGCTGCTCTTTGTTCCAATAGGCCTCAACTGATGCTTTTCTCTCTGTTCATCTAACCATT 
GTCACAAATTTACACACAGGCCAAAGAATCCTGGGAGATGGATACCAAAGAAAAATTGGAGCAGGCTGCCATTGTCAAAGAGAAGG 
GAACCGTATACTTCAAGGTGTGTGAGTCCCTATGCAATCCTTTCCATCTCAAAGAATTTATTCAAGTGTTGGTGAATTGTGCTGAT 
ATTCCCTACTCTGAATTTTGTCAACACTGCTTGGTAAGAATAAGCTGCAATTTTTATAAATCTGTCATTTTCAATATGAAAAATGG 
45 TGAGAAAACAATCATGTGGAAAAAAAAAAAAGTACAGATTCCTCTTTTACACATTCTGCTCTAGATTGTAACCTTCCATACAGGCA 

GACCAGGTCTGGCATCCCCACCCACCACAGTATCACTCACTCCTAAAGCATCTTGCTTGGTACATAGTTGGCACTCAACAAGTGTT 

tttggaatgaaaaaagaatgaatagaataattgttagcaaagaatggaattcataagggtaagtttcacatcatttttctttcttc 

CTTTTTTTTTTTTTGTATGAGAGACAGGGTCTCCCTTTCTTTCCCAGGCTGGTCTCAAACTTCTAGCCTCAAGCAATCCTCCCACC 

tcagcttcccaaagtgctgagattacaggcgtgagccactgcaccgggcccatcttcctttagactgtcttgatgaagtcactaga 
50 gcatatgataaaaggagagaggacatgcacaaatttcaaaacaaactgacaggagagtattgattgcttctaatggccaagatgat 

tcctgcacacttgcttttatgaggaatctccggatattcctgaatgatattcatcataaattgcttctcagaaacccttcttggag 
caactaggagtgtgatattttctcacttagatcttaaacctctagatgtaagaaaaaaagaaaccgcccttcattctgttttaatc 
agtgttctacccattgcttccccaccccaaatatatgccttctccatgtcaagcagaaagggcttagtgatgagaattagagggag 
aatgggagttctgtcaaggtttctttcgttttctgccactgcaatacagaaattagatgtttttcagcagtataaagcagtgaggc 
55 ataagtgtactttaacaagtctttatggggcatctgctataagacatgctattattaagttacaaccttgtcaggagggaggagtg 

gcaatgttaatccaaatgaaacaactagagaattatgtaagaatatataatcaacccaaaattaacacagccagagggcaccatgt 
gttttcagaatttgagctgagacaatattgggtcatgaaatcagttttgtggaagtgtattgcaatatgttataaggatcagtttt 
gttgcataaaactttgcttgtgtatgagtaagtactggattgcatatttcttactgtgggtggtattcaaacaaattttaaatcat 
gggtttagataagtataaatatataaatatgttatttatcattatttactatgtatactaaactcttatggatcaccagaaagcat 

60 GGGGGTATGATAGAATAAGCTCAGAATTGGGAAAAATGGGCTTTATTGCTCTTCAAATGATTTAGTCATTTAAGGTCCAAAGAGGT 

TATATTTTCAAGTGAAAAATAGGGGAGTTAGATGTTCCCCAAGTTTCTTTCCAGCCTGAATTTCTGTGAGTTTCTAAACTCTCAAG 
AACAAGTGTTATTTTTTTGGTTTTGTTTTGTTTTTAATTCTAATTGAGGTATATTGGATACTTCrAAACTATTCAAGTAAGATTCC 

aagtgggttatttgtatatccaaatacataatacactagagggaaaaatgtttctacaaaatttcttaagatcgtgagtccttaac 
AGTATTTTCTATATTTCCGAAGTCCATAAAAATCCTTAACTATATTTTATATATTTCCTCAATACTTCCAAATAGAATATTAACAG 
65 tttgggaagatttgaggcttttggcctttgactagaattatatcgattcagtgtagtaaaacagctcagctattcagaggctctaa 

tcggtgctatgatacagaattttggagaacattattggtaatgaaataatgttatgaagccatctgtcatatagctgtgttctgaa 
tatatacagagagatggccagaattagtgatcagtagcagaaagcaatgagtgtctgtacagttacttaactttgttgcttatcag 
catcacaactgcaagagtgatactattatgaacctacttaaaattaccaatctttggataaaatctggatcagcagtcacacacat 
ggaaaaaattatttttaacatggaatttgataggcaaaatttttcaaaacattagtccattggggaaaaattaatgaaaggttcaa 

70 AACCACTGACCTGAGACTTTTCTCCCAGAATGTCTCTGAACATTTTGTACCACTAAAAACTTCCCTGGAGGCACCTTTATAATTAT 

aggtaaaagatcccagcagtagtcctagcgttagctgtaaaacttcaaaatggttagtagatagtttcctgtacatattcccttcc 
caactcagggcaggtttcaatctgccatactgccctcccgggccttgtctttccagggtgtctgacttggcatgttatgcatttgc 
acagagtccagatgtgtaggtgagagcagagatgggctgaactaaagatctgtatttcatgccatctgcatattggaattctgttt 
ccattgatctgttggtttggtttatacctaaatgggtaaagcctctctcctgagtaggattgaattgtactcagcttttaagtggg 
7 5 aatgattttgccattgaagatgtaaagtcctcatttcaacctctgaatactaaagagaagaaaaatagagaactctatttggctct 
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gaaaataattattaagtacaggtaacagcataatattaagccaggcattgtgcaagcgagttaaacagacacgatttttgccctca 
tagctgacagtgttctgcaggacaggagcattaactcacacctggtcagtgtttttcttttttctgacttggcagcagagtggcaa 
gaaggctaagaacactgaagtgatgtgggattcttgcgcccccttgtgcttctcctgggaagaaagcatttctaaaacaaactagt 
tgaggagaattgttcaacctctaaactcttcagataaatcgggctttgctatattttcaccacccttgctgttccaagataccagt 
5 aatgtgatttagaaacaagccgtttatgactctaggatttgatgttttaaaaaaaattcctaagaagagtccaccctgtctttcat 

ctctttcctttagtgcagaatttttcaacctcagtactatcaacatttggagtgggataattcttgattgtgtggggctgtcttgt 
gcattgtagaatatttagcagcattcctggcctctgcccattagatgccagtagcatcctacccagttatgacaactaaaaatgcc 
tccagacctgccaggtgttccctggggggcaaaatcaccccccagttgagaactgctttagtacctcagaagcagggagtacaaga 
cagacttttcgctaattggaagttgaagtctaaataaagttacatgatatatatgcaagagctttcaaaaaattaaaatgccctat 
10 gtgaaggaactattaagaagtctaatacctgttttttgtgttttgttttgttttaccatggccttctaccattctgattattcaga 

acttattgaaatgttaagatctaggtttttgtcctccctggctcttcttttctttccctatacaatatattaggagataatcagaa 
aagttaagttaatcaatgcattagagagggaggaggagagaggatgaagaaatgaggcatgacaggggaaatgcctgtccttccta 
tctcatctcagtgaaacaacacttttcatttccacccacacattttttgctcccaatgatagcaaaaggttttgttgttggtattg 
tttttagagagagagggtcttactctgtcacccaggctggagtgcagtggcacaagcatagctaactgcagcttcgaactcctgga 
15 cttaagagatcctcctgcctcagcttcccaaagtgctgggactataggcgtgagccaccacaccactttagaaaaagtcttgattc 

catatttacattcctttgatttcaatatttactcaacaaacctttattaaagacctcttggtgctaaaccctgaatattccaaaag 
ggagaggacaatgctgcctgtcctcaaagaccagcaagagaaaaggcagtgacagaaagaaaatgccgacctgaaactggtgagga 
ctttattcttttttttttgtagcatccaaaaaaggagtggtaggcctaagactatgacaaaatttaagtattgtcttagcttgggc 
tgccacagtaaaataccatacactgggtggcttcaacaacaggaatttacttctggagactgtaagtcccagatcaaggtgttagc 
2 0 aggatcagtgtctggggagggcctctcctctggttccttgtagctcccttcttgctgtgttctcacatggcctttccacatgcatg 

tgagtggagagagggcagagggcagcaagcacccgagtttcttcttataaaggctctaatcccatcatgaggccccaccctcatga 
ccacatctaacctaattccctccccaaatgctccatctgcaaatatcacattcggggtgagggcttcaacataggaatttaggatg 
ggggacacaattcagtccatagcaaatctaatttcctcaagaatttcagcatttaaaataaaatgccctggtttcgtgttcttatg 
aatgacctgtatcacacacttctgaggcagagagggtgacagactttgattttagtgccagtcttccctctcctaagtgagtgact 
25 tgggaagaaggatgttcgagggatgtagcctggccctcattcacacccaggccctccagctggaacaggtctgccccatcttcatc 

AC CAGAAAATCCACACCAGGG CTTCCTTT CTACAGGCAGAGCTCGTTTCTT ACATCACCCACTTG AAGTC CTGT AT CAC AGG CATG 
tcctcttagacctgctctatggtttttctcttactcagactccttgggtgagggttggagtatttgtggggagagacaactcggca 
gtgagatgtacgcgctgcttgggctgtggtaaatcctagtaacatggtcttaacactgttggtcaggcattgaatttaatgtccta 
ataggtctggctgctcctctgccatctggcaggatgtatcatctgtggttttgagcttatcacctcctcaaaggagaatccccact 
30 tgtactcctgtttctatttgcgtatttaccagcgattccccagtgctttcatttaccttaaaatcacagtggacacattgtctcag 

ccctggaggggttttgttttgttttgttttgttttgtttttgaggagtctcgctctgtcacccaggctggagtgcagtggcatgat 
cttggctcactgcaacctctgcctcttaggttcaagcagttctcctgcctcagcctcctaagtagccgggattacaggcatatgcc 

ACCATGCCTGGCTCATTTTTGTATTTTTAGTAGAGACGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCTGTCTCG<J 

cctccaaagtgctgggattacaggtatgagccactgtgctcagcccccagcgtttctcatatgagcatgtatatatatatatatta 
35 tatatatattatatatgtttatatttatatatattatatataactgacagacctttctgatgtatattgttttatagttgttattt 

atgttgtatgctactatccaactattcatattcccattgcctatagatcaggggtcagcaaactacagtttgctggccaaatctgg 
tccctgcctgtttttgtaagtacagtttaactgaaacacagctgcacccattgatttacatactgtctagagcagcttttgcacta 
caaatgataagaatttagtagttgcaacagagactggttcaaataggattggctgtgtttggaactagcacttgccagaatgtaat 
atttgctgtgaagtgctgaaaagaaaagtaacttccttttcatttttttagtggcatagtctaaaactgctcacaatccttttgaa 
4 0 agactaaagaataggccaggtgtggtggctcatgcctgtaatcccagcactttgggaggccaaggcaggcggatcacaaggtcagg 

agttcaagaccagcctggccaacatagtgaaacgctgtctctactaaaaatacaaaaaaaaatagctgggcttggtggcggccacc 
tgtagtccccagctactcgggaggctgaggcaggagaatcgctggaacccgggaggcggaggttgcagtgagctgagatggcgcca 
ttgcactccagccctggagacagtgcgagactgtgtctcaaaaaaaaaaaaaaaaaaaaaaaaaaaaaagactaaagaatattagc 
accaaagaacatagcccagaagccttgctgtactacacctgctgaagggatggatggaaatgctgcagagcagcactaggcagtgc 
4 5 tcaggcactgccccaaaccagcccacaggccatcgaggcctccaagggagtgggaaaggtacctggagagccatctccagaaggaa 

agaaagaaaccagctgtaccagggtttgctggaggggttgcttcactttgaggatttgcttttcttttgtaccccctcaagagctg 
agtacaagtaatgacgcttttttatcctagggaggcaaatacatgcaggcggtgattcagtatgggaagatagtgtcctggttaga 
gatggaatatggtttatcagaaaaggaatcgaaagcttctgaatcatttctccttgctgcctttctgaacctggccatgtgctacc 
tgaagcttagagaatacaccaaagctgttgaatgctgtgacaaggtaacatcgtgtctcctgtgagatggactttagatactccag 

ttgggattatttgtttctcagtatgaattgggaaattcagcaagatttttattacagtcagacttttatgatacctagactgttta 
tcataatgcattctgaagaaaagttttgattaaaattaaataatttttatccacgaccttccttataactgtagtatttatatcag 
agtagacgtataactcctcaggttcagtttaataagagaagatttaacttaagcttttctggactttaacagactgcaactgttca 
tataaagcatatatataggtcaatttttattataatcatttattcactgatatgcataaataatatgaaaggtccacagagcatca 
55 gcagcctttttatttttacatttgtcttattaatactatctttggtcttttgagtgcttacacacagtactctataacagtggttt 

atcatctgtatcgttatgtatcgttctgatatatttatacaccagccgatactattttaggtatctggtctcagagtgaacagtat 
atattatactgtgggtaaaagtaaaaactaatcattggatgtatcttaaaggtagacataaaaggataagaaaagcaaggcaacta 
ttttgtacattctttgtgagattatttttgaattttgtggatcagtgtttcctatcgcatcctctctcccaagaccagttattaat 
tttatatgtattttttcgtttttttcatacagagcggagagagagagagagagagtgtgtgcgcgcgcgcgtgtgtgtgttttgtt 
60 tgttttagagacaagttgttgctattttgcccaggctggggtgcggtggctattaatacacatgaacataatgtactacagcctca 

aactctggggcccaagctatcctcccacctcagcctcctgagtagctgggactacaagtgcatgccaccacacaccctgctaattt 

TTAAATTT ACTTTTGTAG AGATGGGGGTCTTCCAAAGAG CTGG G ATT AAAGTTG TGAGGT ACCACACC CAG CACAGCCTTG ACTAC 

attatttttctgtcttct attg acag aag cagtcatatagcatcact attaaccctatct TTGG CAATAGG aag cctgtt ctcctt 
attttcctc tttttt t t tt ttt ttggagatggagtctttctctgttacccagtctggagtgcaatggcacaatcttggctcactct 

6 5 aacctccacctcccgagttcaagcgattctcctgcctcagcctcccaagtagcttagaccacaggtgccgaccaccacaccaggct 

aatttttgtatttttagtagagacagggtttcaccatgttggcccggctggtttccaattcctgacctcaggtgatttgccacctc 

agcttcccaaagtgctgggattacaggtgtgagccaccacaacccagcaattttcttttagctttgttgattatatctttctcttt 

AAAGAAGGTTTTAATGTTTATGTAGTCAGATrrGTCGTCTCCTTTCTAGTTAGAAAAGACTTCCCCACACCAAGATTATAAAAATA 

ACTGAAGCCAGGCACAGTGGTTTACACCTGTGACCTGTAACCCCAGGACTTTCGGAGGCTGAGGCGAGAGGATTGCCTGAGCCCAG 

7 0 GAGATAGAGGCTGCAGTGAGCTGTGATTGAGCCACTGCCCTCCAGCCTGGGCGACAGAGTGAGACCCTGCCTCAAAAAAATAATGA 

TTATATTTTACATATTTTAAAATAAAAAATAATTGAAACATTTTATGGTTTTTTTTAATATGTAAATATGGTTGATCTAGAATTTA 

GCAGTGGCACGATCTCAGCCCACTCCAACCTCCACCTCCCTGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATT 
ACAGGCGCCTGCCACCATGCCCAGCTAATTTTTGTATTTTCAGTAGAGACAGGATTTCGCCATGTTGGCCAGGCTGGTCTCGAACT 
7 5 CCTCACCTCAGGTGATCACCTGCCTCAGCCTCCCAAAGTGCTGGGATTAGGGTGTGAACCACTGCACCCGGCCTTAACTCTTATTT 
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TCTATGTGGATAGCTGCCATCCTGGCCCCGTTTATTTTAAAGTTAACTCTCCACTGATTCACATTACCACCTTTGTCATTTTCAAA 

TGTTTTTATATGCAGACACATGACTGTTTCTGAATGATTCGTTCTGTTCCACTGAGCTGTTTGTCCACATGCTAGTAACCAAACTG 

tcttaatttcagtagttttaaagtttgtctttttctctggtaagacaagtgcctcttatttttttcttttttcccaaattttttca 

GCCATTCTTGGGCACTTATTTGTTCCAATGAACTTTAAAATGAACTTCTCAAGAGCCCCCTCTCAAATCTCCTTGGGATCTTTCTA 
5 GAAATTGCATT AAATGC AG AAAATAATTTGGGTAG TAAATTTTGATCAGT AG TATG T AATTAT CT TG AG CC CCATTTTTTT AAATA 

CACTTTTTCCATCTCCTTTGGCAAGAGAACTTTGGTAAGCTGTTTACTGAATTTATTAAAATTCGTCCTTTCTAAAATATAGACCA 
tctattcctaggcccttggactggacagtgccaatgagaaaggcttgtataggaggggtgaagcccagctgctcatgaacgagttt 
gagtcagccaagggtgactttgagaaagtgctggaagtaaacccccagaataaggctgcaagactgcagatctccatgtgccagaa 
aaaggccaaggagcacaacgagcgggaccgcaggatatacgccaacatgttcaagaagtttgcagagcaggatgccaaggtgtgtg 
10 cagagcctgatgactgcaggtggatcaagagcctgaccatgcccctttgattttaggggacaggaacagctaaacaacccaagagg 

ctcaagagcagggaaaacgatttccaatctaatctgaggctgctttggatccaaaggtcgagtagggcagttccagtcaccaaagg 
cacacgtcatgagagatgagaaaactaaattcccttcagatgtattagattggttcaaaagtaattgtggtttttaccattacttt 
caatggcaaaaacagcaattttgcaccaactccccccgcccgccccccgggcccctgcccgagtcagagtctcactctgtcaccca 
gactgtaatgcagtcgtgctaacatggctcactgcagccttgacttctctggatcaagtgatcctcccacctcagcctcctgagta 
15 gctaggacaagcacactaccacactgggctaattttttaaaattttttgtaaagatagggtttcactttgttgtctaggctggtct 

cgaacccctggcttcaagggttcctcctgctttggtctcccaaagtgctgggattatagacatgagccaccatgcccagccctttt 

ccccatcatcacacctgttatcttgagggtcggcagccagcctgaaaaatgtggcaggagaggtctgtctgcagagagggcggcct 

ccctacagcatagttggcattctggtcctgtccccagtctccaggaatgcccagacttcattatcccacagctgtcccatgtgtca 

2 0 accaaagaaaggtgaagctcccactctaactattggtagcacagccctgacctacccagctagatatcctagagaaaatcattgca 

atacctcgtgtttgggacctgatacacagtctggaggagccaggaattatttcacttctttattctctaaccttcttgattgctta 
tttcttccttaggaagaggccaataaagcaatgggcaagaagacttcagaaggggtcactaatgaaaaaggaacagacagtcaagc 
aatggaagaagagaaacctgagggccacgtatgacgccacgccaaggagggaagagtcccagtgaactcggcccctcctcaatggg 
ctttcccccaactcaggacagaacagtgtttaatgtaaagtttgttatagtctatgtgattctggaagcaaatggcaaaaccagta 
25 gcttcccaaaaacagcccccctgctgctgcccggagggttcactgaggggtggcacgggaccactccaggtggaacaaacagaaat 

gactgtggtgtggagggagtgagccagcagcttaagtccagctcatttcagtttctatcaaccttcaagtatccaattcagggtcc 
ctggagatcatcctaacaatgtggggctgttaggttttacctttgaactttcatagcactgcagaaacctttaaaaaaaaaatgct 
tcatgaatttctcctttcctacagttgggtagggtaggggaaggaggataagcttttgttttttaaatgactgaagtgctataaat 
gtagtctgttgcatttttaaccaacagaacccacagtagaggggtctcatgtctccccagttccacagcagtgtcacagacgtgaa 

3 0 agccagaacctcagaggccacttgcttgctgacttagcctcctcccaaagtccccctcctcagccagcctccttgtgagagtggct 

ttctaccacacacagcctgtccctgggggagtaattctgtcattcctaaaacacccttcagcaatgataatgagcagatgagagtt 

tctggattagcttttcctattttcgatgaagttctgagatactgaaatgtgaaaagagcaatcagaattgtgctttttctcccctc 

ctctattccttttagggaataatattcaatacacagtacttcctcccagcattgctactgctcagcttcttctttcattctaatcc 

TTGCTATTAAGAATTTAAGACTTGTGCTTACAATATTTTTGACCTGGAGTGGATCTATTTACATAGrCATTTAGGATCCATGCAGC 

3 5 TTTTTTTGTCTTTTTAAGATTATTGGCTCATAAGCATATGTATACTGGTTTATGGAACTTTATTTACACTCCTCTATCATGCAAAA 

AAATTTTGACTTTTTAGTACTAAGCTTAATTTTTAAAAACAAAATCTGTAGGGTTGACAAATAAATAGTTGCTCTTCTACACTAGG 

ggtttcacctgcaggtttgacacgcagttgctcgcttttcctgccctgtcaagcttctctgttctggcgtgagttgtgaaagagtt 

gaagacagcttcccatgccggtacacagccagtagcctaaatctccagtacttgagctgaccattgaactagggcaagtcttaaat 

gtgtacatgtagttgaatttcagtccttacgggtaaacagattgagcatggctctctattccctcagcctaagaaacactcatggg 

4 0 AATGCATTTGGCAACCCAAGGAACCATTTGCTTAAACCTGGAACATCTCACCTTTTTAAATCCTAAAAAACACTGGCAGTTATATT 

ttaaattagtttttatttttatgatggttttatcaaaagacttttattattagattgggacccccttcaaacctaaaaatcaagtt 
atttccttttataatacttttcttccccatggaacaaatgggatcaatttgtgagttttttcctttaatgataactaaaatccctc 
taatttctcatttatgcttttgtcttttttatgaaatatttcttttaaaagccccagtctcacctacgaaatatgaagagcaaaag 
ctgattttgcttacttgctaaactgttgggaaagctctgtagagcatggttccagtgaggccaagattgaaatttgatactaaaaa 
45 ggccacctagctttttgcagataacaaacaagaaagctattccaagactcagatgatgccagctgtctcccacgtgtgtattatgg 

ttcaccagggggaactggcaaaagtgtgtgtggggaggggaagggtgtgtgagtggttctgagcaaataactacagggtgcccatt 

ACCACTCAAG AAGACACTT CACGTATTCTTGTATC AAATTC AAT AATCTTAAACAATTTGTG TAGAAG T CCACAG ACATCTTTC AA 

ccaccttttaggctgcatatggattgccaagtcagcatatgaggaattaaagacattgttttttaaaaaaaaaaatcatttagatg 
cacttttttgtgtgttctttaaataaatccaaaaaaaatgtgacttcccattgtttttggttttgcttaagtgattttcagggaaa 
50 gctatattggttaaaaaaccatggtgggggccaacttgaagaaattagacatcagagaggtcaggcgtagtggctcatgcctgtaa 

tcccagcactttgggaggccaaggcaggtgcatcacctgaggtcaggagtttgagaccagcctggccaatgtggtaaaaccctgtc 
tctactaaaaatacaaaaattagccaggtgtggtggtgcacacctgtaatcccagctactcaggaggctgaggcaggagaatcact 
tgaacctgggaagtggaagttgcagtgagccaagattgtgccactgcactctggcctgggtgacagtgagacttggtctcaaaaaa 
aaaaaaaaaaaaaaaaaatcagaaaatcggcaatggacagtatcatcctacactttgctctaaggtgaacctgaaaccaacattgg 

5 5 ggtgaaagtggcagaacaatgcatcattgctaaaaagaaccaagtaatgggaaaaataaaaaggttttgttttttcattagccagc 

ggatatttcacctttttaagctgattttaaggtaggctcgacttgcaaaataaaatttaattgtgccctttaataaatatatgaaa 

cataagtaaggctatctaaggtggtggtccatattgagcatgcattttctttcttaagtagcatatatcatcaatactcatcatca 

cagactctcaaggcctaaggagatgtcacatatactgcaaatcctcattttcacactgcaaaagaaggtggcacagtgctggaagg 

tacttagtaggacctctgaggtctacagacaggttgatgcaggttctaggcaccctttattccctctgaattcttggcttcatctc 

6 0 tggatttgaattatatttctccctcctccctgttaaattatttggtaatgaaataaattcctagctaggtgcggttgcttatgctt 

ataaccccagcactttgggaggccgaggtgggcaggttgcttgagcccaggagttcgagaccagcctgggcaacatggcaagaccc 
tgtctctacaaaaagtacaaaaattagacagacatgatggtatgcacctttaggcccagttacaggctgaggtgggaggatcactt 
gagccctgggaggttgaggctgcagtgagccatgatcatgccactgcactccagcctgggtgacagagcaagaccctatctcaacc 
ataataaattccctttatttgcgtgctttttttttgtaagaaaataatgatcaccctagggatcttgaggatgagccagagaagat 
65 tcctggctgtaaatgtgtgatctcagaaattcagaggcagcttgcacaacctccaaaacgaggactgccagtgaagggctttgtct 

atacttacttggccttagcagcacactgaactccacttttagtatggtacatgtgaagcctgtattctctggggctggagactatc 
tccagtattggtgacaaaacgcattgaatttgagccagttagtcaaaatcctgaaactcagaattccccaacccagctgtgtattt 
tttccatcagctggctacttatgcatctgaatgacagtgactgacgaaagtacataaaaggacattctctgatggcttgaaaagtt 
ttggtagaccttcagtacttcccttcagatttttctctactacatgtctgacatggagatttctgtgggaggagaaggcactatct 
70 gtaattgcccagaatctccacgtgtgaccttaataatacacggcaagaaagagacagcgttaaatacaactcttaagatttttgac 

agcatcttgtttgggtaactgcagcctatagttagaaaaattaaagcacagtttataaggcagggattctttgtcttctaaagatg 
agggaaccttggagaatcaagaatatggggaggacccagaatggtgatgcagcctgcccatggccgtcaggtcacctgatgccctt 
gcaccattttaaaataggtctttttctagtatgatgagtgatgctcttggtgtatggaaggagatgttggtacttccttagaattc 
ccacattcggtggaactgaaatggcagcagagccatgggcctcatagtctactttggaataaatctatggtgggaagcttgccaac 
75 gtgttaagcagaggcatctttttaaaatacactttaggggccagggatggtggctcacacctgtaatcccagcactttgagaggct 
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gaggcaggaggattgcttgaggccaggagttcaagaccagcctgggcaacatagtgagaccccatcactaccacacacacacacac 

AAATTAATTAGCTACACATGGTGGTGCATGCCTATAGTCCCAGCTACTTGAGAGGCTGAGGTGAGAGGATACTTGAAGCCATGAGT 
CGTAGGCTTCAGTGAGCTATGATCACGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACCTTGTCTCTAAAATTAGAAAAAAAA 
ATGTGGCTGCTACATTGTTTCCACCTCTCAAATCTCCACAAGGTCATTGGTCCTTGCTAACCCAGAACTAAGCAGGGAAGGAATTC 
5 TGGGACATGTGTTTCCAACTTGGCTTAGTTGACACATTGCAAATACAACATGTGGCTAAGGCTTTCTTTTTTGTTTTTGTTTTTGA 

GAGGGAGTTTTGTTCTTGTTGCCCAGGCTGGAGTGCAGTGGCACAATCTCGGCTCACTGCAACCTCTGCCTCCAGTATTCAAGTGA 
TTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGGTCCGCCACCACACCCAGCTAATTTTTTGTATTTTTAGTAGAGATGG 
GGTTTCACCATGTTGGCCAGGCTGGTCTCGAGCTCCTGACCTCAGGTGATCAACTTGCGTCAGCCTCCCAAAATGCTGGGATTACA 
GGCGTGAGCCACCGGGTCCGGTCTGTATCTAAGCCTTTCTTGAGGTATTAAATATTTCCAGCCTGGGTCTGCTCTGGGATAATGTG 
10 TTTTCATAAGATAACTCCTTATTGTAGGCATTGTTCTTGGCTTAAAGTTATCTCCTTAAAGCTTCTGACTAGGGAAATAAGTGGTA 

AGAATAAACAGTTGATGAGTATTTGGGGATGCAATGACTAATTCTAGTTACTCTAGTTCTAGTGAATGACTTGATGAGTTTGTATT 
GTATCTGCTCACAACCGTGTTTCCACACTAAGGACTCCTGAATTTTTTTGTCTTAAAAACTTAAACCCGCTGGGTGTCCTGGCTCA 
CACCTGTAATCCCAGCACTTTGGGAGGCCGAGGAGGGCGGATCACGAGGTCAGGAGATCAAGACCATCCTGACTAACATGGTGAAA 
CCCCATCTCTACTGAAAATATGAAAAATTCGCCAGGCTTGGTGGTGGGCGCCCATAATCCCAGCTACTCAGGAGGCTGAGGCAAGA 
15 GAATGACGCGAACCCAGGAGGCGGAGCTTGCAGTGAGCTGAGATCGCGCCAGTGCACTCCAGCCTGGGCGACAGAGCGAGACTCTG 

TCTCAAAAAATAAAAATAAAAAACTTAAACCCATGTGTATCCTATTGCCCTCTGTGGCTACCAGAGTCTTCCTAACATGACACCAG 
CCTTTACCTGTAGTTAACAAAATGTGATTCCCCTTCTCCCACTGAGGGATCAGGAACACTGCCTTACTCATCACCATCCTCAGCAC 
CCAGTCCATCATCCCCAAACTAGAACATAGTAGATACTCGGTAAGCTGGCTTTGTCCCTCCTCTGAAGGCAGCCTCTTGTCTGTAT 
CCCAGTGGCCCTTCACTCCTGTTACCTGAGATGTGGAGGCCAAAGCCCCATGATACTGTGGTTGTCCCTGCAGCCTGATTTTGTGT 
20 CTTGAATTCTTTTCCAAGTGGTGAACCAGCAGCAACTTGAATTTTGGGAGCCCATAACTGTAAAATGGGTCCATCGTCTTCAGGCT 

ACATTGATCTTATATCTATTTTTAGTCACAATTGATAACTCAGAGTTCACCAAATACGAAGATCAAATATAAAATATTTTCCTTAA 
AAGTATTCTAAGACCACCCCGCCCAGTCTGGTGCCCTGGTCAGCCAGCCCCCAAACATTTACGGCCCATCTGTTGTGAACTGGGTA 
CTGTTCCACTGAGGTGAAGGATGGGGCCCCCTGGGCTGAGCGACTCGCAGACAAGTGAAAAATGAGGCATGCAGATGGCTGCATCA 
TCACAGAGCATCTGCCATCTGCTACTGACATCTACAAAATAGGGAACAGCAGGAAACTCAAGCCTGCCTCTCCAGCTCTCCCCACT 

2 5 CATTCAGAGCCACACTGGAGACCGAGTCAAGCCAGGGCCCACCCCACTGCTGACATCCAGCCCAGTGCTACTGGGCAAGCCCTTCC 

TCAGCACTGCCCCCAGCTGGCCACTGTTCCACCCCTGTGCTTCTCTCCAAGCATCCGGGCTGCAAAAAGTGCCCAGCCCTACCCTG 

AGCTATACCAGCCCTCTTGCCCTGGGCCCAGCCAGGATGGTTTCTCCTGGTGGCAGGATGTTAATCTCTTTGGCACACCAGGCAGA 

AGTCTAGGAGCAGAGAGCTATGTCCTTAGGTCTGTTTTTCAGTTACCTGCCTACTGGAATACAGCTGCAAGAAAACTGTGTCCTTT 

ATTTACGAGACAACTGTACAGATACACCATGCCTAACTTTGCTTACTGCATGGTCACTAGGATGTACTGAGTTTCAAGGAAATATG 

3 0 TTTTTGCTACATTTTAATTAGCACTACCCCCCTTAGGTGAAATTTGGGCCAGGTGCAGTGGCTCACACCTGTCATCGTAGCACTTT 

gggaggccaaggcaggaggatcacttgaagccaggagtttgagaccagcctaggaaacaaagcaagaccctgtctctacgaaaaaa 

TTTTAAAATCAGCCGGGCGTGATGGCGCATGCCTGTAGTCCCTGCTACTCAGATGGATGAGGTGGGACGACTGCTTGAGCTCAGGA 

ggtcgaagctgcagtgagctgtgatcatgccactgcactccagcctgggtgacagagtgagaccctgtctcaaaataaataaataA 
ataggctgggctcggtggctctcacctgtaatcccaacactttgggaggccgatgggggcggatcatgaggtcaggagattgagac 
35 catcctggctaacacggtgaaaccccgtctctactaaaaatacaaaaaattagccgggcgtggtggtggctgcctgtagtcccaga 

cactcgggaggctgaggcaggagaatggcatgaacctgggaggcagaacttgcagtgagctgagattgtgccattgcactccagcc 
tgggcgatagagtgagactccgtctcaaaaaataataataactaagtaaataaacttcctgactgttctgggaaccctcacccctt 
tgtcaccaacacactttccctgcagagaaagctacactgcttgagtgagttggtaaatgctcctctctctctccactctgtctctc 
gcaagggcacgcaaggctttctatatgggcttctaagctttctctgaacccagctgtctggttgacaaggagcagattgtaataag 

4 0 acaatacagtgaggtttgcacccttctacccttcagccgttaccaaatgtgacagtaggtaagtaaaccaagccaccttcaggctg 

caagtcggggcctcagaaccaagttataacctgagataaccccagttggctggatgattgccgagaccagacttcctacagagagt 
gctgcccacttctgcggtgataactgcaaaacagggcccctcataatgtcctcatcaggacctcctcaatctgaggaacacagagg 
cctccaatgtttggcaagagcactggtttgggtccagctctgtgttgggatctcttgtttcctcacctgtgaaataacaatggcta 
AT ATTTAT AC AACT G TTTT AATT AT AG T AG AAAA C ACAT AC CATG AAAT T TAT CAT C TT AACAATTTTT CAGGTTT ITT TTTT C T T 
45 ttttgagacagagtctctcgttctgttgcccaggctggagtgcagtggcacaatcttggctcactgcaacctccacctcccgggtt 

caagtaattcttgttcctcagcctcccaagtaactgggcatgggccatcatgcccggcttttttgtatttttagtagagacggggt 
ttcaccatgttggccaggctagtgttaaatacagtaagaagttcttcttcaaaggtttagcttgtttaagtttccttgtcctctgt 
tccctcctttcaaggccagacttccttactctctgtgtccccctgccctggtaaacaaccttcccaccagtccttatctatacagc 
ccacattccacatctgctacccactctgtgaattacccctcccgtcacaacgaccctccccgcagaaactgttcctcccacccccc 
50 accagtgtaaccgcattcttgcacttttcaagttagccaaccgggttcagcttggattggtccagctccagccaatggagacagga 

cacagtagcgggcacaagctgtgttaggaataaaaaccccttccctcctttgtttggggtgctctcgtggcgaccagacctacaag 
aagcacccttctgcagaagcaaatttgccttgctgagagatcctttgtctcagtgctggttcttctttgcagcactgagcatttgt 
ttccaacaaatttggtggcccatatggggacctcattctcctccgggaaagggtctctgatcacttctcatgaggagacgcatccc 

gctaact cattgcagtgg cct caagggtaaag aatcggg acccacccagtgcaaccaat aaac ccag actctt agcaac AC AGG AA 

55 GAAAAGGCCTACAGTTACTGTGGTGAGCAGGTAACGCTATGCACAGACCAAGGTAAGAAAAACTGTGGGGGCGGTGAAGTACTTCC 

TTGGTGGTAGGGACAGTTTGGAGGTTAAAAGTGTGTAAATAAGATGCACAATTAAGTGCAAAGCGAGTGTGGAGTAAAGTAAAGGA 
GTG CAAG AAATCTCCAGTGGG GG AG CTG AGC CTCCAGGG AAAG GG AGC AAAAAAAAAACAATC TCT AGT AAAAG AGGTTGAGCC AG 
GAGGCCGAGGCGGGTGAATCACGAGGTCAGGAGATCGAGACCGTCCTGGCTAACACAGCGAAACCCCATCTCTACTAAAAATACAA 
AAAAAAAAAAAAAATTAGCCGGGCGTGATGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGACGCCAGGGAATGGCGTGAAC 
60 CTGGGAGGTGGAGCTTGCAGTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGGTGACAAAGCGAGACTCTGTGTCAAAAAAAAA 

AAAAAAAAAAGAGGTTGAGCCCCACACACACTCAGGTTGAGCCTTCAGGGAAAAGGGTGCAAGAAATCTCTAATAGGAGAGACTGA 
GCCCCCATTAACTTCCAGGATGGGAAATACCCCTAGTAAAACAAGAACTACAAAGGACCAAACATAAGAAAAAGCAACAGATGATA 
AAATATTGTTGTTTTTTTTGAACCAAAGAAACTATTCTTAAACCTTTAGTTTTCTGGCCAAGTTTTGGGTCAAATAAGGATTAGAT 
TTGTCAACTTTTAATAAAGTATGTAAATAACAAAAGTCCTGTCTCCCAGGAAGAAATAGACTATGCCCTGCACTGGCGGCAGGGGC 
g 5 CTGTCCTCTACCCCCTAAAAACTGCAGGAAAAAAAGCCAGAAAATACCTCCCCTAAAGAAAGTAAAATCCCTAACCCCAAACAGTC 

CACTAGCACATGGGATTCAAAATTTCCCTTTCCCCTCCTCCTCAAAAAAGTCTACCCCAACCCTTTTTCCCTTAAGGGAAGTGCCT 
CTAGGAGGAGGGGAAATTGGCTTTGTAAATGCCCCTTAACTAGTTCAGAGGTCAGAAACCTAAGGAAGAAACTTAAACCACTATTA 
G ATGATCTTTTTAGGGTTGT GG ATCAAATT AACCGATTTTTAGGACCACAAGT ATACACTTGGG CTG AG CT AATGTC CATCTT AAG 
TATTCTCTTTTCGGGAGAGGAAAGAACCATGATCCGCAGGGCTGCTATGATAGTCTGAGAGCGCAAACACCTTCCCAGTCAAAATA 
7 0 TCCCTGCAGCAGAACAAAAATCGCCGGCCCAAAACCCCCAATGGGATAATAACAATGCAGCCCACCAAGAAAACATGAAAGGCCTT 

AGGAAAATGATAGTTAAAGGGATTCGGGAATCAGTGCCTCAAACCCAAAATATTTCCCGAGCATTTAATATGCAGCAAGGAAAAAA 

CAAAGGG C CCACGG AGTTTTT AAAC AG ACTC AAGG AACAGGTAAG AAAAT ATACAGG CTT AAAC AT AAAGGATC CC CTTGGACAGG 

GGATGTT AAAG CTCCATTTTG TT ACTAGT AG CCAAAT ATCAC AAAG AAATTACAAAAAC AGAG AACTGG AAAG ATCAGCC TAT AG A 
GGGAATGGAGGGAGTCAGGGAGAGAGAGAAAGAGAGGCAAAGAGAGAAGATGGAGAGGCAAGGAGAGACAGA 
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HUMAN SEQUENCE - mRNA 

GGGCCGGCTCGCGGGCGCTGCCAGTCTCGGGCGGCGGTGTCCGGCGCGCGGGCGGCCTGCTGGGCGGGCTGAAGGGTTAGCGGAGC 
ACGGGCAAGGCGGAGAGTGACGGAGTCGGCGAGCCCCCGCGGCGACAGGTTCTCTACTTAAAAGACAATGACTACTGATGAAGGTG 
CCAAGAACAATGAAGAAAGCCCCACAGCCACTGTTGCTGAGCAGGGAGAGGATATTACCTCCAAAAAAGACAGGGGAGTATTAAAG 
5 ATTGTCAAAAGAGTGGGGAATGGTGAGGAAACGCCGATGATTGGAGACAAAGTTTATGTCCATTACAAAGGAAAATTGTCAAATGG 

AAAGAAGTTTGATTCCAGTCATGATAGAAATGAACCATTTGTCTTTAGTCTTGGCAAAGGCCAAGTCATCAAGGCATGGGACATTG 
GGGTGG CT AC CATG AAGAAAGG AG AGATATG C CATTTACTGTGCAAA C CAGAATATGC ATATGG CTCGGCTGGCAGTCTCCCTAAA 
ATTCCCTCGAATGCAACTCTCTTTTTTGAGATTGAGCTCCTTGATTTCAAAGGAGAGGATTTATTTGAAGATGGAGGCATTATCCG 

gagaaccaaacggaaaggagagggatattcaaatccaaacgaaggagcaacagtagaaatccacctggaaggccgctgtggtggaa 
10 ggatgtttgactgcagagatgtggcattcactgtgggcgaaggagaagaccacgacattccaattggaattgacaaagctctggag 

. aaaatgcagcgggaagaacaatgtattttatatcttggaccaagatatggttttggagaggcagggaagcctaaatttggcattga 
acctaatgctgagcttatatatgaagttacacttaagagcttcgaaaaggccaaagaatcctgggagatggataccaaagaaaaat 
tggagcaggctgccattgtcaaagagaagggaaccgtatacttcaagggaggcaaatacatgcaggcggtgattcagtatgggaag 

ATAG TGTCCTGGTTAG AG ATGGAAT ATGGTTTATCAG AAAAGGAATCG AAAG CTTCTG AATCATTTCTCCTTGCTGC CTTTCTGAA 
15 CCTGGCCATGTGCTACCTGAAGCTTAGAGAATACACCAAAGCTGTTGAATGCTGTGACAAGGCCCTTGGACTGGACAGTGCCAATG 

* AGAAAGGCTTGTATAGGAGGGGTGAAGCCCAGCTGCTCATGAACGAGTTTGAGTCAGCCAAGGGTGACTTTGAGAAAGTGCTGGAA 
GTAAACCCCCAG AATAAGGCTGCAAG ACTG CAG ATCT CCATGTGC CAGAAAAAGG C CAAGG AGCACAACGAG CGGG ACCGCAGGAT 
ATACGCCAACATGTTCAAGAAGTTTGCAGAGCAGGATGCCAAGGAAGAGGCCAATAAAGCAATGGGCAAGAAGACTTCAGAAGGGG 
TCACTAATGAAAAAGGAACAGACAGTCAAGCAATGGAAGAAGAGAAACCTGAGGGCCACGTATGACGCCACGCCAAGGAGGGAAGA 
20 GTCCCAGTGAACTCGGCCCCTCCTCAATGGGCTTTCCCCCAACTCAGGACAGAACAGTGTTTAATGTT^AAGTTTGTTATAGTCTAT 

GTGATTCTGGAAGCAAATGGCAAAACCAGTAGCTTCCCAAAAACAGCCCCCCTGCTGCTG 

HUMAN SEQUENCE - CODING 

ATGACTACTGATGAAGGTGCCAAGAACAATGAAGAAAGCCCCACAGCCACTGTTGCTGAGCAGGGAGAGGATATTACCTCCAAAAA 
25 AGACAGGGGAGTATTAAAGATTGTCAAAAGAGTGGGGAATGGTGAGGAAACGCCGATGATTGGAGACAAAGTTTATGTCCATTACA 

AAGGAAAATTGTCAAATGGAAAGAAGTTTGATTCCAGTCATGATAGAAATGAACCATTTGTCTTTAGTCTTGGCAAAGGCCAAGTC 
AT CAAGG CATGGG AC ATTGGGGTGG CTACCATG AAGAAAGG AGAG AT ATG CCATTTACTGTGCAAACCAGAATATGCATATGGCT C 
GGCTGGCAGTCTCCCTAAAATTCCCTCGAATGCAACTCTCTTTTTTGAGATTGAGCTCCTTGATTTCAAAGGAGAGGATTTATTTG 
AAGATGGAGGCATTATCCGGAGAACCAAACGGAAAGGAGAGGGATATTCAAATCCAAACGAAGGAGCAACAGTAGAAATCCACCTG 

30 gaaggccgctgtggtggaaggatgtttgactgcagagatgtggcattcactgtgggcgaaggagaagaccacgacattccaattgg 

aattgacaaagctctggagaaaatgcagcgggaagaacaatgtattttatatcttggaccaagatatggttttggagaggcaggga 
agcctaaatttggcattgaacctaatgctgagcttatatatgaagttacacttaagagcttcgaaaaggccaaagaatcctgggag 
atggataccaaagaaaaattggagcaggctgccattgtcaaagagaagggaaccgtatacttcaagggaggcaaatacatgcagg£ 
ggtgattcagtatgggaagatagtgtcctggttagagatggaatatggtttatcagaaaaggaatcgaaagcttctgaatcatttc 
35 tccttgctgcctttctgaacctggccatgtgctacctgaagcttagagaatacaccaaagctgttgaatgctgtgacaaggccctt 

ggactggacagtgccaatgagaaaggcttgtataggaggggtgaagcccagctgctcatgaacgagtttgagtcagccaagggtga 
ctttgagaaagtgctggaagtaaacccccagaataaggctgcaagactgcagatctccatgtgccagaaaaaggccaaggagcaca 
acgagcgggaccgcaggatatacgccaacatgttcaagaagtttgcagagcaggatgccaaggaagaggccaataaagcaatgggc 
aagaagacttcagaaggggtcactaatgaaaaaggaacagacagtcaagcaatggaagaagagaaacctgagggccacgtatga 
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Table 27 

MOUSE NOMENCLATURE 
ICSGNM Rel 

Celera mCG8770 

5 

HUMAN NOMENCLATURE 
HGNC REL 

Celera hCG15l54 

10 MOUSE SEQUENCE - GENOMIC 

GTCCAAAAAAAGACTCCTTTTTCATATTAATAAACCATAGACAATAACAACAGTTATTAAACTATCAGGTAAGAATTGTATTCATA 
ATTGTTCTGGTTTAAGCATTCAAGAGATAGATGGAAAGGTGGAAGCACTAGAAGACTCGATGGTCATGCATTACAAGCAGCAGCCC 
AATGGGCTGGAGCGCCAGAAGAAGACATTTGAGCCACAGTCTCTAGAAACTGTTCTCAGGATGAACTTAGAAAAGCTTTGAGCACA 
AGCAGTGCTGACTGAGGTGTATATACCAAAGTGTCATACGCTATTTGACAGAAGGAAGGTCTTCTGTACTAAATAAAACAGGAGAG 
15 AAGAGACCATGCTCCACTGCCTTATGCCCATTCAGGTCTAACCACTTTAACTGGAATGGCATATCCATGATCCCGCTAGAAAGCAG 

ACACTAATGCTGGGACATAATCTCTCTCCATACTTAGAACAATGTTTAGCATGAAGTGTGTACTGAATCATGAATTGATTCAACAA 
ACATTTATAGCTTGACTTTTATTTATATATTCATAATCCCATGACAACTTACAGAATTAATATGACTATGACAAACATGTATTCAT 
TTTATTCAGTAAATCTAGAGATATAAAAGTACACTTTTATCAATTGTACTATTAGTTCAAGCAAGCACCAAATAACACTGAAGGTG 
TACCTAAACACAACATGGGTATTCCCCATACCTAAGAGGAGGCAGGAGGATTGAGACTTTGAGGTCAGCCTGAGATATACAATGAG 

20 ACATTG G CT CAAATAAAT AAAT AAAT AC AT AAAT AAAT AT ATT T ACT AT G AAAATG AAAAT ACT ACCTGG AATAT G AAAAAAT AAA 

ATTCAGTGTTAGATAAAAGTTATACTTGTCTTCAAGTTACATTAGATATCTAAATATAGGTCTTTCTTTTTTAGTCAATAATTTAC 
AAAGCCCAGATTCCAGTTCATATTTTTCCATTCTCCCAATCTTCTAACrCCATGGTCATTCAGAATCTTTAACCTGAGAGGATATG 
GCAGTCTCAGAATGTTCCCAGTTTCCTAGAACAGCTGCTTTCCACCCAGTCCTATTTCTGAGCTCAGTATAAAATCCCTGTAGCAC 
AATGGCAAAATGCAAAACAAAAAAATATGTGCATCCTACATCCGCCATTTAGCGAGACACCCCCTTGCTTGATGCTTCCTCACTAC 
2 5 TGAGGTTGTCAGGAAGTGTAAACATTTCCCTAGAAACTGGAGGGAAAAAGAAAAAGTCCACTTGTGTTAAAGATTCTATGTCCAGT 

TAGAGTGTTACAGAAGAGACAGATTATCTTGGGCTATTTTTATTCTTCTTAAATATATATAAAATTAGCCGGGCAGTGGTGGAGCA 
CAAAGTTAATTCCAGCACTCAGGAGGCAGAGGCAGGCAGATCAGAGTTCAAGGCCAGCCTGGTCTACAGAATGCGTTCTGGGACAG 
CCAAGGTTACACAGAGAAACCCTGACTGGATAAACAAATGTATATATAATTCATTTTCCACGCCTGTGTCCAACCTAATATCCTCA 
TAACTGTCTAAAACTTTAAAATGCAGTTTTAACAGACTTCTAATCTAAGAAGACCCTCAGATAGCACCTGAGGCTTGCACCTCCCA 
30 CTCTGTAACCAACAGACCAGATACAGATGAAGTACCTAAGGGTGTTCCGTGTCCTCACTTGTGAGATATGAGCTGGAATGAGTGGA 

GTCAGGAGTTCAGGTATGGCGGCACATCCTGCCCCACAAGTTCAACATTGGTTTGGGCCATAATGAGTTCAAAGGTTAGTTACAGC 
AAGTCTCTGTCCAGGGAGGTCTGACAGATGGATCCCACGTGACCTCAGATGTCATTCCTGTTACAGAAATGAAGTCACCCTGTGTC 
ACACTTACAAGCGCTGCTATATGCACAAAACTGGCTTCGTCCTCTAGGCCTTACCTAGGATAAGCGTACAGACCGAAAGCCAGAAG 
TTTCTGGATGGTTTACGACCTGCCTTTAGGAGTTCTCATGTACTCAAATTTAGTTTCTCTGGGACTTCACTAACCCAATGTTTCAG 
35 TTCCTTTTAGCCTAGCrGAGTGGGGCCGCTTTCTCAAAGCTGTTTCTCACCTTGGGGACTGTCCCTCTTTCCTGCAGCTGACTTTA 

CAAAGGGTGTGCACGCCCTCCTTGTTGGACAGGAGAGGTTACAGACAAAGCTGATGGCAGGGTTCAGGTGATGCCACTGTCTGAAT 
TATCACTAATTTTTGAAGTAGTCATACATATTTCTTGCTGTACCCAGAGCATCTCAGACTTGCACTTGTATCCAGTTCCTACCCCC 
AGTTCTCTAAATCCATTCAGTCAGGAAGGTGGACAGCTTCTCCTCGATCCTTTCCTGAATATTTTCATTCCGTTTAAGTTTGACTT 
CATATGCTGGCTGGCCGAGGCTTATTTGCTTCACCACAGTGACTTCTACATCAAGTGTTTCTGCTTCCCACCTGGTTTTCCTCAGA 
40 CGCAGCCTCTGTTACAGCGCTCCCTGGTTTAAGAGCTTGTCACATTTCTCTCTGGATACAACCTGTACAGTGGATCTCAGTCCCAT 

ATAACCGAAGGTATGGGTTGGGCCAACATAAATTTGGCAACAGTCAAAAGTTTCTGAACTTTTAGAATCTTCTGAACTACATGAAA 
TTAATTCAAATTAAACCTCATAAAGACTCTGCTATGTTTCCGAGGAACTCACCAGCTTTGGATCACAGGAACTCCCTGCAGCCTTG 
TGTCTGGAACACACATGTGCTAGCCACAAACACATGCCATCACACAACGCCAGGCCAGTATCTGCAGCCGAAACGGTTCGTACTTT 
ACCTGTGCTTTGATTGTGTGGATGAGTTTTCTGTCCTTATAGAACATTATAGCACCTAATAGCATTCCTCAGCATTTATGCATATA 
45 GTTAGTCTGTCTGTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCTTCCTTCCTTCCTTCCTTCCTTCC 

TTCCTTCCTTCCTTCCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTTCTTCTTCATCTTCTTCTTCTTCTTTTTTAATATT 
TGAGCTGCTAATTTGAGTTTCATTTAAAGATCAT'TAAAGTAATTTTGATCTTGTTTAGGATCAGAATTTCTAACAATTTCTAAAAC 
AG ACCCACACACGCTT CTGG TATTTTG CATC ACATATTTAT AAGG C AGCATTTTCAGCATTCAGTGTTCTG CCTGCATG CATG CCT 
TCAGGC CAGAAGAGGGCATCAAATCCC ATTG CAGAGGGTTG CGAGCCACC ATGTGGTTG CTGGG AATTGAACTCAGGACCT CTGG A 
50 AGAGCAGTCAGTACTCTTAACCACTGAGCCATCTCTCCAGCCCAAGAATTATTCTAAAATAATTTCTAAAATAGTTTCTCTGAGAT 

TTGCTATTAATAAATGGTTTGTAAACCTCTTTGTGTGTGTGTACACACATACATATATATACATATGTATATATATAATAAAAATA 
TAATAAATACATTACTCAAAAAAAGAGCACCTCCCTCGTGAAACAAAATACTCCATTGTCAATAGATTTTTTCCCTATTTCCTTTT 
TTTCCTAATCTAATATATACCCATATTAGTCAATATTAGCTACTTTACCAAACATAGTAGTTCAATAAAGGGGAGTTTTAAAAAAT 
CTCTACCTTTTTTTTTTAACTGTCTGCTCTACACAATCACTCGGGCTCCTTCTGTCTCTTTTCTCAGCCATCTCTAGAAGCCTGCT 

5 5 CAGCAAAGGGG ATGGAATTACAAT ATAGGATCAAC AG CT TGT AGTAGG AT CGACAGGTT AG CTT AACATAAAACAAAAG TGCTTTC 

TACAAGCCTCTGGCTGAGGGCAGGTGAAACATATCTCTGATGAAGAAACGCTGAATGCTTACGTGGCCATGCAGAGACCATGATGG 
TGAAGGCAGCTCTCCCAGAGGGAGGCTTAGTTGTTGACCCTGTGACCTCTCCAGATATGGGAAACTCAACTGCATAGCTGTTACAG 
TGAGGAACTGTATTCAAACTCTCCTCTGTTAAATAAAATTAAAAGAAAAGGAAAAGGTGAGAGACCAAGTGCAGCAGAGCAACTAA 
GTTACAAGTAGACATTTTGGTGAGAAGAGGTATTAAGATGAGGTCTCACTATATAGCCCAGGCTGGCCTCAAATTCACTGTGGAAC 
60 CCCATCTGACTTCACCTTATGGCAGTCCTGCCTTAGCCTCTCAAGCAACAACATCTCTGGCTAGCTGCCATCAAACCGAAGAGGTG 

GAATTATAACCAAGTTTCAGAATAAACTCCAGTATAGACCTTCATAGGCTCAGAACTGTAGTGTTAACTCCTGAAAACAAATGAGT 
GTGTGTGTGTGGGGGGGGGGGTCACAGCTAGGACAAGGTGATTATTTACAATACTGACATTTCCAATCCATAGACATGGCATGTCT 
CTAGAAAGGAGTATTCTGGGCAGAGGGAGAAGAACGAAAGCAGATAAATAAGAAACCATCTTGTTTATACATCTCAGGGTCTATAG 
AG CAGTTCAAAATGT AT AAAAT AT AAGATAT AGATTGTAAGAAATG AGG CATGG CCT CCTGG AAGCAGC C AG ACT ATGG AAG AGTT 
65 TGGAAGCCATGTATTTGAACCCAAGGACGGTTTTAAATTGCAAATTTGGTGTGGCTTGATGTGTATCCCCACAGGTAACTGGGGCA 

GCAATATATTCGAATATATTTTTAAAGGGGACAGAATTAAAAAACACTTAGAACACTCCAGTAGTTTAGAAGAAACCTAACAAAGA 
TGTCCCAATGATGATGGCAGTCAAAATAAAGAAGAGGCATAGCTGTTGGCATAACTCAGTGGCAGCCTTAGCATGCTTATGGTCCA 
TATGTGCCCTAGGATAGCTATGGGGCAACCCAACACAAAACCATGAACACTTAAAACAGCATGAGCAGATTGTTTTTGCAAGTTTT 
T TTTTTTCAATCTACCTATGCTTTTCCCAAATGTGAACTTTATAGGTGACAGTGTATCATAACAATGTCAAAAGACTGTACATTTC 
70 TCCAAGCCTTAAATTTAACCCCTAGCAACAGAAGAAGAAGAAGGATTCATCACAATAGACTATATGGTGAATGGATACTGTAAGGT 

AGGCTGAGGTGATAGGAGGGCCAGTCATGGCTCTCAGTCTGCAGAGATATCTCAGCAAGTAAAGTGCTTGCTGAACAAGCATGAGG 
AGCAGAGTTTGGACCCTCAAGAGAAGCCAGATGCAAGTCTGTAATTCCAGAGTGCCTTACTTCAGCTAGAGTAAAGGGTACAGAGC 
CAAAACAAAGAGGCCATCTTCCATCCCACACTTACACAGGTGGTTCTCAACATGTAGATTGTAACTCCTGAGGGTGGGGGTGGGAG 
GTCGGGGGTCAAATGCTCCTTTTACAGAGGTCACATATCAGATATACTGTACATCAGATATACTGTACCATGATTCATAACTAGCA 
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AATTACAATTATGAAGTAGTAATGAAAATAATTTTATAGTTGGGGTCACCACAACCTGAGAAACTGTATTAAGTGTCACAGCATTA 

ggaaggttgagaaccactgctttaataaagtcttttagaaacaagtgagtagtcaatgctctttagcaaaggcaacgcctacattc 
cttccttggtacagcagaggtatcctgttctagcaccatctGcacactaaagctccaccctggtaccattcacttcctttactacc 
tagtcctgactttaccctgcacgatgaatggcctgggaacccaactgccatgccagagactgaagtgctcactgatagttgtgttt 
5 gtttgctccttctgcattttcagtcttactctgtagcccacattggcctgaaacttgtaacaatcctgttccagtctcctaagtgc 

taggattatagctatgagccaataagcttgcttctcattttcctttagcaatttctgtttcccaatctctttggaggctaaggcag 
tatatgctgtcctggtgtgcagtaatagtaaggcagactgtgcctggcgcacattcatctttcacttgtcctccttttccctccct 
tggtaaggcagccttaaaggtgttagacatttgttataggcacgtgtggcagaaacatggacagacatatttgtctttctataatc 
tcagaatgtactgagtaaaaataaatccacaacctacatcagttttgttggctagagtttcccaaatctccagcagacagttggga 
10 atcagttcttttaactgtaattattagcattaattctcagacccacagtatatacatgttgtgtgtatatatgcacatatgtaaca 

ggataaatgatgtctaagagaggctacagaattctgaggctttcctgaagtgaaagaaagaaagcagatacaagcaacaggaagag 
tctgcatgcattggactagaagtcttacaaactgcaggcatggaccggttcacatcaaataccagtccaagtgacaggacatttcc 
agggtcagtttgatgtgagccaagtgtcacctgccggagtctctttgcttatgctggagactgaggcaagggcaaaaggagtgctt 
gatataacaattatcctatatgaggcttatgataggtagcggggacaattgtcatacctgtcatgttttggtcttggggcactact 
15 tcttttctagtcccaggtcaggggatggattacatgtaacatgtcagttcatgtgtgctgtgcttctgattaccatttgatatatt 

tagctcttggtttatgtttcacactgtgctggcagataatgattgtttgcttgtgcaagcaagatatagactcattctttcttggc 

ACTCATACTCAAAACAGAG TAACTCTGGT CATGGTTGTTGCTTTGTAAAATGG AATAACTCAAGG CAAGTATGGTGG TTTG AATG A 
GAACACTCCCATGGGCTCATATAGTTTAACTTGGTCTAAAGTAGGTGGAACTATTTGGGAAGGATrAGGAGGTGTGTCACTGTGGG 
TAGGCTCTGATGTTTCAAAAGCCATTCCCTGTCAGCTTTCTGACTTGTGGTTGTTGTCTCAAGATGTAAGCTCCCAGCTAGTGCTC 
20 CAGTGCTCTGGCTTTCATGCTCCCCACCAAGATGGCCATGAACTAACCCTCTGAAACCATGAGCCCTCAAATTAAATGCGTTCTTT 

TACAAATTGCCTTGGTCATTCCTTTGTTTTATGACTGTAATAGAAAAGTTACTGAGGTCACTAGGCATAGCCTAAAAGGTGATATT 
CCACATC AT AGACCTGGT C AGAGCAGTCC CAGC CC ATTCTCTC AGCATT AGTATGC AG TATG CAAGGTG C CTGGAT CACCCCTGAA 
AGGGAGCCAGAGGTTGTTACTGATAGCCCGCGCACACTATAAGTCCACACCCTGCATCAGCTAATACTCCATTTCTGTTTTCTTTG 
ACACTCTTCTAAAAGTTTATACCTACCACATCCATCATTCTCTCCTCAACCTGCTTCAATTTGGCTTTTATAATGATCCTTTTAAA 

25 ggcacacttctcaagtcacaaatgtcctccattctttatctatttcatagacagggtctcccaaaatagcctaggctattcttgaa 

CTTCAGAATGTCTGGCATGAGCCTGCCTAGTCCTGGGATTACTGGAAAGAGCTATGCCACCCAATTTAATGACCTCCATTTTGCCA 
TACTCATTTAGAGTTCATTCAGAAAAGAATCCTCAACTGTTTCACTTCTAGCAGCTGGCCCTGCCATCAAACATGCCTGTCACCAT 
GTCTTCTGTACAAACACTTGTCTAAATCACCTTTCTAAAATTTCCATCATGGCAACAGTGCCCCACCCTCACCCCTAGGTAGCATA 
TACTAACAGTGTACCATACCAGCCAGGGTAAGTCTTCAAATGTACTGCATCAACTGCATGACTAAAGTTTCCAGTAGCAACCACTG 
30 ACTCAGCTCAAACATGGCCTCTACAGAATGTCCTTCTAGAGAGCCCAGTTGGTTTCTACTACCCCCACTACCTTATTTTCTTTATA 

GAAATGCAGTGACATCAAGACTTATGCATGCTTGTGTTTTGAGACAGACTCCCTCATAGCTCAGGCTGGCTTTATAAACTCATTAT 
ATAGTGGAGGATGACCTAGAACCCCTGCTGGTCCTACCTCCACCTCCCAAATGCTGGGATTACAGACATGCCACCCAGTACTAAAA 

ttaccacgtgttagtctctgtaaaccccaatgacaagcagccttatcaggtgtacagtgacaccttcccctagcacaaggtctaaX 

AATATCCATGAGAATTTCAACCTCCTATTTACTTTTTCTTTGAATAAAGACAGTAAGTAGAAACTATGTCATTCAGATATGGTTGA 
3 5 GTTAAAAGCTGAAGTATGCCTGCATTCATGTGTGTGTGTGTATTGGTGTGTTCAGTGTTTTGTGGCTCATCCTATCTTCAAAGTTA 

tgattctgtggtcttgacctctggagcgctgaacatagttcaccctgctaattgttttattttattttatatctttgtgacttgtt 

TATGATTGTGTTTAACTAAAAACACAACTGCTATTTATACTCTTTGAGAAGACAATTTGGAACTAGCAGATTTTAATTATTTCCTT 
CACTTTGGGGGAGTTGTATAACAGGATGAATTTTTTATGACAGGATAGTATATATTTTAATTATCCAACCCCCCCCCCCCACACAC 
ACACACACACTTTGGCGTTCTTTGAAGCGCATGTAGAGGTAAGAGGACAACTTTTGGAAGTTGATTCTGTCCTTCCATGGATCAAA 
40 CTCAATTTGTCAGGCTTGGTAGCAAGCGCAATTATTCTCTAAGCTATCTTGTTGGCCATGCAAGATGATATTCTCTATTTCCCCTC 

CATTACTTGTTTT AGTCAGTAAATG ACTGG AGAACGTAAGAGGTGG AG CCAG ATAACCCTG AGTT ATTTCTGTTG TTGAGACAGTC 
CACCTACCTCAGCCTCCCGCGTGCTGGGAGTGCAGTGCGCTAAACGGGGCTGGATAATCTTAAGCTTAAATCGTGCAATTCCTTTC 
TAGAACTCTAAAGTATGGACAAGCTACTCAGCTTCTCCAAACCCCAATCAACGCTAATACTCGTGTATACAATGACATGCTAATAC 
ATCATAGACTAAGAGAACAGGTGCGTATTAGCAACTGAAGGCAAACAAGATTCCGCCTGACCTGTCAAAGCACCAAAGTTCGGTCC 
45 AGGCCTCAGGCCGTGGGTATCTCGGCCAATCTCTGGACGTCGTGTACATTTATACAGAATGGGGTTAGCGGCCTCGCAGTGCAGCT 

GAAAAACTTTGGTAGGTAAAAGACGTAATGTAGATATAGAGGGAAAATAAGGCTGCGGGGGTCCCCGTATGCAAATCTGCGCCTTA 
CTGCCGAACGCGGGCGCTGGCGCTTCCGCACTTCCCCTCCAGAGCACCCGGACAACTCTCTGGCGCGGGGGCGGAGATTTGCATGT 
GCGAAATCGGGAAGAGGGGGAACCACCGGTCGAAAACCCCGGGCGGGCCTCGGGCGGCCAAGGAGCGCGCCCGGTGCACCGCCCGG 
CCCGCCTCCGGCCGCTCGGCCAGCATGACGTCACGAACACGCCCCTCGGCTTTAAGCGGCGCTCTCAAGGACTCTGGAGGAGGGGG 
50 ATTTCTCAGGGACCGACGGCTTCTCACGCGCGGAGTCGTCGCTGCGCGCCCTCACGGAGCTCCCGGCGCGAGCGTGCAGGCTGTGG 

TGGCTCTGGAGGAAGTAAGCGCACTGGCCCGCGCGGGGTCGCGCGCCCGCCGCGAGGCTCCGCCCCCCGCCCCGGGTAGGCGGTGG 
CGCGAGTGACGTAAGCAGCGGGAAATCCCCCCCCCTCCCCCCACGTTCCGCCGGGCGGTCCGCCCCGCCCCCTGCCCCTGCCGCGG 
CATCCTGG C AAGGCG ACGCCAGG ACACTAGTGACCGGAG CG CGAAGATT CGGGGGTGGG AAGGTGTG AGCCG CAAACCCAGAGGAG 
CCGGGAAAGAAGAGGAGGCCCGGGGGTGGTCCGAGGACAGGCGTCCCGGCTGCGGAGGCTGCTCAGCCTCCTCACTGGTTGGCTGA 
55 CTGACGGGCTAGCTGGCTGACTGCCTGCCTGACCGACTGCCTGGCTGACTGACTCACTGACTGACTGACTGGCTGCCTTGCAGCCT 

CGGGCCGGACGCTGGAAGCTGCAGCGAGCGGCGCGCGGAGCCGAGCCATGGCCTCGAGTGAGTACCGGGGCGAGCACTCGCGGGTC 
ACGGGGAGGAGCTGTCGGGGGCTCCGTTTGGGGTTAGGACGGTCTGCCTTTCAAGTCTTCTCATCTGGCAAATTGTCAGCCGTTTG 
AAAAGTTGCCCGCTCCGGGGTTTGCGTGTGAAATCAAAGCGGCGCACTGTAATCTGATCTTCTCCTAATAGCCAGAACCTTCGAAA 
TTCCCAACGGTGTGCTTTTAGGATCACAGGGGGTAATCTCAGTAAAGGAGAGCAGAGAAGCCTCGCGTTTAAAGACTCAGTGGTAT 
60 GGAGACCCAGTTTTACATTTTTGAACAAAAAAGAGGAACCTCCGGACCTCAGACGAGCTTTCTTTTTTTAAGTCCAATCGTGCTAG 

CGGCTGACACTGGTACAGAATGTGGCGTGGCTGTGAAAGTCCTCAGTGGCGTTTTAArrCGTTCCAAGCGAAAACACTACCCCCGC 
CCCCACGAGCTAAAGATGTTGCTTGTCTAATTTACCGTGTAGAGACCTCGATCCCTTCAACCCCCAACCCCAAACCTGCACGCGCG 
TTTTGTTAGCAGCAAGAGGACGAGATTTGATTATACTTTAAAGTAACTGGTAGGGTTGAAAATGTCATCGTTTAATGTCAGTGTTT 
TATCTGCCACTAGTAAGTTTTGGATCATCTGCTTTGAGGGGGACATTTATAAGAAACAGTTTACAGGACAGGGGAGTTTAGTATGA 
65 CAGTCGTACTATATGTAAAGCAAGCACTTGAAGCAGCTGAGATGGTGGTGGGAGCTAAAAATGACACCTTCTGTCTGTAGCAGGAC 

GCTGACCCTTATCTTCCCAGTGACCCTCAGTAGAAGGCAGCCGACGTCTGGCAGAGAAGAGGAAGTAGAAAGCTTAGTGAACTCTT 
TAAGAGTTGAGCAGAACAATATCATAACTCCTGCTGTAAAGGAAACTGGGGTGTTTCACATGACACTTGATTTCAGTTTGTCTGTG 
GTTTTCATGAGAAAACAAGTGTAGTTTAAAATATTTCAACTTTCTCTTTACCCATTTAAATGAAGCCAGGCTTTCAGATGCTCTAG 

taaatttgtaaatttaactcatgttctgattagaagcacaaaaaggctttaagtatttaattcattggtaatcagaaagagatttt 
70 tgtatgacatttgtaaagagtggcaagctttgttaaaacagttctgtccttgtctacctaatagaatcttattatatagtgtatga 

atgcaatacttgaatttttttcaacagaaaagtcatttattaaagaactgtaagacagatatgattttaaaatgtaatacaattgc 
aatttgcctaaggacatatattttgtgctgttatagaaatgattccaaaagttaaagtggggaactttttaaaagaaatggcaagt 
tttaaggatttagaagttgggttgggcttgcccagcttctgtgaagccctgggttcagttctcagtactgtcagagaaaaaaaaaa 

AATCC C AACAAACATAGAAAACAAATCTG CAAGTTGT AGT ATCATTATCTTCTTG CTTTTTGATCTTTTATCAAGGGTTG CACTAA 
75 ATGAGACTACTTAAAATACACCATGTCATTTAAATTGTAATTCTGCTATTTGAAGTTTCTAGGCAAAAATATA'GTTTAAAGGAGTC 
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TGGGTACCTTATATCAGTTATAAAGACCAAATAGAGAAAAATTATGAAATAAATTTAAAATTCCCATTCCCTTTGAAATACTAATT 

ATATTGATTACCAAGCATTGAGATCATTTGTTCATTCCTCTCCGATGTCATATGTAAATAGGTATGTGTAATTGAATAGGTGGTGC 

TTATAAATGTAAAGTGTCGTAGATAATAATCTCCTGGGCAGAATTATATAAATGTTGTGAAAAGACAGGATTTTATATGATGATAC 

5 taattattgttcaggtaaattagcaagttaagacttcctagctagccattaagctgtttttcattgccttttaaacaatactgtgc 

tttgttctagctttttgataagattaattatagcaggcaacatgggaaaaaaatgttcctgatcaaagatctgcatatttaagcag 
tcattattcaaacaattgtattctatttaagttagctgtcttgtgtccatatctaaaaattttcactatttcnnnnnnnnnnnnnn 
nnnnnntggagggaggtgcacagttgccttgtaagatacatactattttactaatgattaagattgtctttggtgaaatgtacttt 
aaaatttagaaagtttgtatttagtcacattttttttctttaacatgattctgctgtgtcacataacaggaagtataggaaggaat 
10 tatttttgtggaccttactactcaccaactttttgtatgaatttcaagataaccttttccccccccccaataaaagtgaacatagc 

tgtgtgacaacttacactttaataatagagctggaagttaggagtggccagctaaaacaaatgacttccttttttaagaaggaaga 
ctgttcacaaatacagatgtttcagaaacgcagcacatgaaaaagagataaaggtgttgtaatagtaggtgatgtaacaacaagaa 
tgaatggagaaaatggtggatacagggtatatgtggtctctttctcaatttttttgtttcaattttctcccatatgggttctctgc 
atgattgtgtttatgggcacatgagctgaatattgcagaggaagatatattttcaaaaaaagtgttcctttgaaatttgtacttaa 

tcagacactccagaagagggagtcagatctcattacggatgattgtgagccaccatgtggttgctgggatttgaacttgggacctt 

tggaagagcagtcgggtgctcttacccactgagccatctcaccagcccatctgaaatcttaatagagatgatttggccctgccatg 

AAT T TTTTATTrGAGGAAAGAC TT TTAAACA TT ACTT TX GTATTCTAGTAGGTAAAAACCTCTCAGGACTGGTTTTTAGTTTGTTG 
TTTGTTTTGTTTTTCCCGTATCCACAGCAGTGATATCTTACTGCAAACCGTTTACACGGCTTTGGTTGGCCTTGTGATGAATACTC 
20 AGCAGAAAGTTCTGGATGGAGATGATATTTGGAAGTGTATGATTATTAGCTGCTTGCTCCTTTGCGTTCCAGGCAAAAGCTGTTTC 

CCTAGGATTTCATGAGAAAGAAGCACACTAGTCAGCTCTTCTCAACCATGCTTACTATGACTGCCATTTCTGTGCTGCCTTGTAAA 
TAACAAGGCTCAGATATGTTTTATATAAAGGGAAATCAAAGGCCATCTTTTGAATGTTTTCTTTGTTTCAGTTGAATGAGGTTGGT 
TGGTTGGTTGGTTGGTTGGTTGGGTGACTGGGAGAGTGACAACTTGCCAGACATTTTTTGCCTGTCTTATCCATAATTATGTCTAT 
GCTTGGATCCGAGCATTGGGTTACTTCCCTGAACACTTTGCATTGTTGTTTTTACTTCTTCATGTCTTAGGCAGTTGGTCTTCAGA 
25 GTATTCAGATTAATTTGGGATGTTTCTGCAGAAATCTGTCTGCACTTTATTCTTGAAGTGTTTCATTTCTCCTCAGATCTCTGTGA 

GGTTAGATAGTGGTTTGGCTTCTGATATACAGCCCCAGAACAAACTCTGTTCTAGGGACTTTGAATCTAAATATTCACCTTATATT 
CTTAAGATAGTTGTATTTGTTTTAGGTTATAGGTTATGGCCATATCTGTTATTGAGGTTTTATGCTTAACAACTTTTTTCTTGTTA 

cataaatttaaaagttgattttattttgaaacttggttgtaattacacctctgcagtttaaagacacctatgacttttattcttta 

AAAAAATAATCTCATGGAAGAGTTTCACGCTATCATTCTTTCCCTAGCTCTTCTGTGGCTATGGACCCAGAAGACATACATCCATT 

3 0 tggtagtcagatttgttagttccttggattatgactgcctcactgctatattattaaaaattgttactgtactgtgtatatatgtg 

tttatgacaggcatagtggtccattccttcaatcccagcacttggaggcagaggcaggcagagctctgaattcaaggccattctgc 
tttataaagcaagttacaggccatccagaccatacaatgaggctgtctcaaaaaaaaaaaacaataataataatccttttcctcaa 
aattttatattattttgaagttttagcatctctaaaatgaacagcagttctctttatgaagagtaaagttaagagaatctgtgagA 
aatacctatgtgtgtgttttaattggtattataattaattatatgtaacatattctcattgtgtacttaattatggcttctcattc 
35 tagcaatagtatttttgttgatatacctattttatatataattgtggcaattgatctatttttaatgtttctaatgtgaaagaaat 

ttctaattcctttttaatcttaaaatctaatttttaatttttttaatcttaaaactcatacttgagattttaaataggctcagtgt 
tttcaaatagcattctcttgcacctaaatgcaaatgaaatcataactatagtgcaagcattttagttataattcaaaacttattct 
agtagatattagcaattcaaaatttataaaaatatatttaaaaaatatggagaccaatccagactttacacttgtcctggttaaag 
aaaaataccttaattaaattgtttagaaacaactttgaaaacatttctgtgcttttaaaactcatagtgactttctgtaaccttag 

4 0 gtaagagtatttgttttccctaaggttccttggtttataatttttccttcgtactctccatagaggactacagtttttaatttttc 

atcttcaagaggaatggcattgtaaaacagtaccaaggaagaacatgattggatcattctactgacacatgataccaatgatttcc 
tagctaggagggctacagttaaatcagaatatgaacacatatgaggaagcatgaaggtgtagttgttctggtacctacaaagtact 
gggtttttttttccagttattgaggaatataataaggagggactgataatcattaatatagtcctttaatttttgaatcactgaca 
caaaagagctttggaattttaattttcacacagatattaatttaggacattaataagtaatacaatttctgccattcagtaacttg 
4 5 aagaagtaaaacatgtagtttcatttcaataacaaagctgggtatg gtggtag aaat ctg t agtcgtggtatttggaag atcgg aa 

gttcaaggaaagcctcaagctacacattgagtgaggcctgcgtagattacttgagagcctgtctcaaaaaaggatgtagctcaatt 
gatagagtagctgcccagccttgaggagccctgattggacccagcattgtacaaagtctgtggtagtggagcctataatttcaaca 
ctaggaaagtggaggccagaggcttagaagttcaagatcagcctaggctacaaaacaagttagaggttagccctagatagataaga 
cactgtctcaaaacataaagaacacaatagttaattttccctaaactaatggtttttttggggggggggttggttttgttttgttt 
50 tgttttgctttgtttggaataattgctcttaaaaattaccttgattgtttgtttacaggacggaaaagttattcccaatagggaat 

gtagactataaattctgaaatttgtttttgagtgagacttgttatcaatgaagagttcctttttattgttggtatatttttgattt 
tttgttttttgagacagggtttctctgtgtatccctggctgtcctggaactctctgtagtccaggctggcctcaaaaatcagagat 
ccacctgcctctgccttcccagtgccaggactaaagttgtgcccaactatttcctggctcaatggagaatttctacaagaagaaaa 
ataaatataaatgcatgaaattacatgacaatatttaggtaattcttattactttaagaaattttaaaaatacttagtcttaggtc 
55 ctttgtatttcatagttttataaatacactcactggtttaaagaaatgtgtaacttgctttgaataaccctgcaatgttttttata 

tttctcctttaaaaaaaatccagctatcattaatgatatcattaattatcaatttctcaccagaacaccttttaagtagtgggctg 
ggatttatttgaccatttagttcaaccatataagttctttaagatgccactgaaaaaaatcatgttgaatttaacacatttgaaga 
gaaaggtacattctcttaagtagtcctacaagaatgcataggcatataagatatttaaaattacgatgtaatttttacatatacag 
tgatacacacattgtaaaatattcatttgccttatatttccagtaattactatggactttgttggattaaagtagttttctctttt 
6 0 gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtttgttgtttatttgtgttcttttgttttgtttctggtggtactgag 

tttgtacccagatccttcagcctgctttctgtcatttgaataagcaaatgagtgatagattcaaatgcaagaggtctaaatcagaa 

TGAATAAAATTAAAGGTAGCAGCAATAATTTATTGAAAAACCACATGGCCACAATTGATTCTCCCCTTTGCCCCCACCCCCTGTGT 

GTCTCTCTCACAGGGACCTAGTACTCACTCATTAGGCTAGTCTGGCAAGCCAGTGACTGCCAAGGTTCCTCCTATCTCCTCTCCAG 

cactggcttacagggatatgctaccatgcctggctgtttttatggatgctggggcttgaactcaggatcttgtacttgaatgtcac 
6 5 gcatttttctgactgggctgttttcccagactcttaccactagtggtttatttctctttgatgtttagataccaaaatatgtcagt 

tttgttttttgaaataatcttttttctttataacagctatatttcagacatatccacatttttgctcatatgacaatactctccac 

TTACCTATAGTCTGATTTTTTTCAGTTCATTTATTTGTAATCAACTGTAGTCCAAAATGTTAAAAGAAAAATTTCATAAAGTTTTA 

AATAACTTGTTTTAGTCATTTGTTGTAATTCTATTATATTGTTGTTAACCTCTTATATGTGTGTATGTATGTATGTGTGTGTATGT 

70 tttttagtctaaccactaccatcagaattctttctctagaaagctaatctgagcctttgatttcctgaataaaagcattgattgct 

TTTCACATATACAACAAAATCCATATTACTGGATGTGCTTGGACTTTTGGTTCTCTTTCTAAGAGTGGTAGTGCACTCTACTTCCA 
TTGGTGGTTGATGTCATGGACAATTACTTCCCTTTTTCTAAAATGTCTTTCCACTCTTGTTTTGTTACATTTTCCCTCTCTTAAAC 
TGTTAGATTCCTCTTTTGTTCTTATTATAACTTTCTGCAGAATTTTGTTAGTATTTCCCCCTTCTGTACACTAACATCATTGCGAT 
GACTAGTATAGTCATTGCTTGCTGTTGGGTATAGGGTCCTTCCGAGTAGCAGCTGTGATAGTGAGGGTGTCACTTTCTTCAAGAGA 
75 GCAACATCTGAAGrAATAGTAGTACCATTTACTGATTACCACTTGTATGTGTGATACTTGGAAGAATTTAACACATATTTTACAGA 
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G CAT ATTAATAATAAG AT ATT ATTAAACACAGGGTCTTGCT AG ACTCTTGCTGGAT CTT ATTTTGTTTTG ATAGTAGAACT C AGG A 
GGCAAAAAAATCACTGCAAGTTCATGGTCAATTGGGTCTACATATACATAGTAAATTCTACAAGGAAAAGAAAAGTGCCCAGTTTG 
G AAT AGACCATGT CCCATG CTAT ACTAAAAAACTCATTGTTf CACCATTTCTG AAG CTTGTTTACATTCT ACAG G ATAAGCCTTAG 
TGAAATGGGTTTATGGTTTGGGGAATTTATACTCCTGAAGTAAAATCACATGGTTACCTGCCTTAACATGAAAACACAGTTATTTT 
5 ATGGACCTTCTATTTCCATGACTTGGCTAAAGGGTGAAGATGCATATATTTTTAAAGTTTTATTGACATATACTTAAAACTCATTA 

ACTTGCTATATAGTTAAGACTGGTCTTGAACTCACAGAGATCAGCCTACCTCTATTAAGGCCTGGCCCTCCATACTTGGAAATACC 
ATCCTTCAAACTTTCTCATCTACCAAGTTTAGACAAATAGTGATCACCTTTTTTrTCATTATAGATTAGCTTACATTTCTGGAGTT 
TCATGTAAATGGATCATATAGTATGTGCTTCTTTTACTCAACACACTTACTTTGGTAGTTATATTTATAGTGTTTTATCCTAAGGG 
10 TACGTATGTTGAATTACATTTGTTATGGAAGGTAAATGACTTTGTTATCTCCACATTATGTGTTACATTTTGGAGAAGATTTAGAT 

GGGACCGATTTGAAAGTTCAGTTGAGCTTAAAGTCAGTATACTGTTTTAGTATATTGTGTACAGATCCTTTGATAATCCAGACTCG 
CCTATGCAAGGACGTAAGTCCACTTTAATTTTTAATGAGTGTTCTTTCATGCAGTGATTGTCTAATTTAAAATAAAGCAGTTAAGT 

acattttactcagttttggaatataatgtacttctgaatactattttcttcacctttcttgggaaatgttggaagaaaaactttat 

AATTGCCCTCATGTGGACAGGTAACTCTAAGAGTTGTTATCTCACAACTTAATACACTCATTAGGTATAGATATTAAGCAATAAAG 
15 AACTCACCAGTTATGTGTTAATACTACATAGGAATTTAGTTTGTATAAGGAAATGTTATCTTCATCATTTAATCTTTGAAGATTAC 

ATTTTAACTTTGTTATTTAATGTTGGGAAGGAAAAAGATCTTTGTTTTTTTTAAAAAAAAATATATCCATTAATGTCTATTATATT 
ACTATTCTAATCTCATTGCACTGTTCTTTTTAAAATTTTCAGGTGGATATAATCCATACGTAGAAATAATTGAACAGCCAAGGCAG 
AGGGGAATGCGGTTTAGATACAAGTGTGAAGGGCGATCAGCAGGTAGCATCCCAGGGGAGCGCAGCACAGACAACAACCGGACATA 
CCCGTCTGTCCAGGTAATGGCCTTTCTTCAGTATCTCACTTTTAAGGGTTCAGTTTGTTTTACTGTTTTCTAGACAGGGTTTCTCT 
20 GTGTGGTCCTGGCTGTCCTGGAACTCATTCTGTATAGACAAGACTGGTCAGAGATCTCCCTGCCTCTGCCTCCCAAGTTAAGGGTG 

TGCATTACCACCACCTGGCAGAAGACTCAGTTTAACAGTCTTTTGCAACCCCCTTTCTTCTTTGCATTTGCTCTCCAATAGCTAGA 
TGTGTAGGGTTATCTCTTAAAGGAATCTTTCCTGCTTTTAAAGTTCATGTAGTAATATAACTGCAGTGATTCACAGTGCTTACTGT 
ACACTGACAGCTTTGGATCGGATCCCTCTTGTAACACAAAGCATTTAATGAGGAAAAAGCATTCTGTACGTATACTGGTCAAGGGA 
ATTATTGTATAAGTTAAAG ATGGATTTGG AACATTTTTTGAC CTTTT AGT ATAG AGGGTATTAATAACTTT CCCCT T CTTTTTTTC 
25 ATACCTTTATGCTTACCTCCCAAACTCTGAGTTATTAACATCATTTAAAGTATCGTTCCTTTTCTGTGTGTGTAAAGTGCTCTTTT 

GTGTGTGTGAATGTGGACACTCGGGTACCTTAGTGTCCATGTGGGAGTCAGGACAGCATTCGGCAGGTTGGCGTCTTATTCTTGTG 
TTTTGAGACAGGGTGTCTTTGCTGTTTTTCCACrCTATCTATACACCTGGTCCACTAGTTTCCAGGGTTCTTCTCTTTCTGACGCT 
CATCTCCTGATAGGAGTGCTGCTACTACAGGCTCAAGCTACTGGTCTCTTTATCTTTATTGACAGTACTAGGGATTGAACCTAGAA 
TATTAGGAATGATAAACAAGTGTTCTACCACTGTTATATATCCCTAGCCTGTGAAAACAGTGTTTTTGGTTGAAAGTGAATTTAGC 

30 aaatataccatttttataatgtatgtttatatttgatatttataaattacatttccttttaatttttataatctatttattcattt 

ATTCATGTTTAGTGTTTTCAAACAAAATTGTTAGCCCCAAACTTGTAGTGATCTTGCCTCTTGCCTCTGTTTCTTCATACTGGAAT 
TACAGACATGTGCAATCATGCCTAGCTAATTTTTATCGTTTAAGTGCCAATTAAAATCCTTAATAGCGAGTTGGTCTGGTAGTACA 
TGACAAGCATTGGGAAGCATAAACAGGTAGATATTGAGTTGTGGACTACTTACCTATATAAGAAGTTCCAGGCCAGACTGGGCTA'r 
TTAAACAAGACCTTGTCTCTACAAACAAATGAAAACAAAGTTAATAGAAGTCAGGGGCAGTGTCACCCATCAAAATCTCATCTACT 
35 TGGGAGGCTGTGGTGGGTAGATGCCTTGGGCCTAGAAACTTGTATGGATAAAAGGAAGACTATCTCAAAATGGAGTTTGAAATGTC 

CTTAATTTTTCACCAATAGATCTGAAATTACTGTTTTGTAACTAGCTTATTATTTACAGTTTATTTTATTGAGCCTAAGAAGAATT 
ACAAAATTGCCAAGTTATATATAGATTCCCAAATTTCTGTTTTTATATTTTTAACTGATACAGATGCTTAAATTGTACATTTTAAT 

gggatgtcatgtaatatataatacatgtatacatcatgtaatgcttcaatcaagttaaacatacttagctcctcaaacatttatca 

TTCCTTG TGGAAAC ATTCAAAGTCCTCCTAGTTTTTTG AAATAT ATAGTGTATTTGTAC AAT AAT ATGC CTAAAGG CTTTTGTCC T 
40 ATCTACTGTACGAACTTAATTTTAAGAAAATATTTTATATATGCACACACATACATATATATATATGTATATGAATGTGTGAGTAT 

GTGTGTACATGTGTGTGCACGCATAGGCCCATGGAGGCCAGAAGAGAGTATCAGATCCCTTGAAGCTGGAGTTACAGGCAATTGTG 
AACTGTGTACCATGAATTCTGCGGTCTGAACTCTGGTCCTCTGGAAGATCAGCAAGTGCTTTTAGCTGCTGAGCTATCACTCCAGG 
CCCATAACTTCATGTTTTTAAATCACACTATTTGCAATAATATTGCTTTGAATTATCTAAATTCTTTCTAAGTGTTCAAAGACATA 
CAATGAAAAGTTAATTTAAAATTCTTTTTTTCCAACATTGTGAGTCATTTTTGGCTTCTCTTAAAAAAATTGTGTTCCTAAAGCAT 
45 TCCAGAGCAGTGTGTCTTAACTCCTTACTCCCCTACTCCAGTTCATCCTGGTAGACCTGGAAGTAACACATGCAGCTCAGAGCACA 

GTTTGCTGCTGTCTACAGGGTGCAGCCAGACACACAACCAGTTCTGGAGATGGTTCTTCAGATAAATTTTGAGGAGATGTTTCAGA 
TACTTTTGAAAGAAGGTGCCTCTGAAGAGGCAGGTCTTGCTCTCACTCCTTTGATGGTCACACCCTCCACCAAGATCCCAGCTTTC 
CCTTCACCTGTGGCGTGGGTACAGTCAGGGATGAATTTC AAAACCTG CTT CTATTTTTACTT CCTTTACCACAAAGTTTTTTGTTG 
GCTATGTGGTCTTAGAGGACTCAGGCTTTTTTTTTTTTTTTTTTTTTGACACTTCTCTCTCTCTCTCTCTGTCTCTCTGTCTCTCT 
50 CTCTGTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTCTCTCCTTATGCT 

actgtgagatacagagattgaagttgttagtggcaaatgcctttacctgccgcaccatcttaccagcccttagttcttcttaaatc 

ATCTTACTTTATTCATCAAAATTATATGTACAGTTTGTATTTTTTCTGTCCCAACAAGTCTTTGCTGTAGTAATATATAATCAGGG 
GTTTCTACTCTGCCTTGGATCATTTAGTTCCCAAATTAAAAACTTAAAACCTTTATATTTATGTTAAGCCTTTAAAGCACTAGAGC 
TGGGCAGATATCTACCCTCTAAGTTATTAGTATCTACTTTCTGAGTTACAACTTGACATGCTATGCCTGGGCCACTCTTACTGCAA 
55 TTGGCCAGCCCTTATGGCCATGCTTTCATGATTCACCTACCCCATGGTATCTTTTCCTCTCTCCACCTTCTCCTTCTTCCCTCATG 

GTCTCCTGCCTCAGTCCCCACGCCCAGGAACCAAAACTTTACCCATCTCTCTTCTGCCCAGCTCTAGGCTATCTGCATCTTTATTG 
ACCAATCAGGGATAAGTTGGGGGTCAAGGTTATATTTGGTGTACATGAGGATCTTCCATCTCCTGAAGCAACCAGGGCCAGTTTTT 
AGCATTACAATACATAGCAACAGACCAAACCTCAACAGTTTTAAGTTAAGGAGCAAGTTTTGTACAAAAAAGGCTGGTAAATATAA 
GAACTATTTATTTTGGATTTTTGAGGCAGGGTCTCTTTGTGTTGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCT 
60 TGAACTCACAGAGATCTGTCTGCCTCTGCCTCCCAAACTCTGGGATTAAAAGTGCACCATAATGCCTGGCCTGCTTACCTGCTTTA 

AAAGGAAAATAAACAGATGATAAAGCTAGATAAAATAAGGGCAGAAAGAAACATTTTAGGAATTGAAAGATAAGTTTTCCCAGCTG 
ATATATTCTCTGAAAACTTTAATCTCAAGTAAACTGCTGACTATTTGAATTTTATTGCATGCTGACTACATTATATAAATTGAACT 
TAAATTAATGGATCAATTCTTTTTATTTGTTTGCTTTTTAAAAGGGGCATTATTGTAGGTAGCCCTGGCTGGCCTTGAACTTGTGC 
TGATCCTGCTCAGCCTTCCAAATGCTGGGGCTATAGGCATATGCTACAATACCTACCTATTGTTAACAAGATATACATACAGACTG 
65 T ATATTTAATTTC C CTTTTCAGATTATG AACT ACTATGGAAAAGGAAAAAT AAG AATT ACATTAGT AACAAAGAATG ATCCATATA 

AGCCTCATCCTCATGATTTAGTTGGAAAAGATTGCAGAGATGGATACTATGAAGCAGAATTTGGACCAGAACGCAGACCTTTGTTG 
TAAGTATACAGTGACAGAAACCTTCAGCAATAGGACAAAGATATAATTTTAGTTTATAGCAAAATAATTCTGTATTTAACTTACTG 
TAACATGTACATTACATTTTAATTACACTTTGTTACCTGTGGGGAGGACACACGTGCTTGGGGTGCATGTGGAGGTCAGAGTTGGC 
TCAGCTGGTGGAGTCGGTTCTCTTCTCCACCACGTGGACCCTGAGGATTAAACTCAGGTTGCCAGACACCTTTACCCACTGAGCCA 
70 TCTCACCAACCTGATATTAAAATTTTTGTTCTTACCACTTGCATTCATCCTTTATTAATAGGTACGCACATGATAGTTAGTAGAAA 

TTCTTCCTAATGGCACCTAGACTGGGCTCAAACTTACTATGTAGAATGTCTTTGTACTTACCTTCCTGCCTCCAACTCCCAAGTCC 
TGACATTAGAGGTAACACCACCCTGTCTGGCTCAGTAGGAGTATTTTTTATGTTATTATTTTGTTTTCCTTTGTTGTTCTTTTGTT 
TTTTTCAAAACAATTTCTCTGTGTAGCCCTCACTGT CTTGGAACTTG CTCTGTACAC CAGG CTGGCCTCAAACTCAACCTGC CTCT 
GCCTCCCCAGTGCTGGGACTAAAGGCGTGCCCTACCTCTGCCTGGCTTCCCCCCCCCCCCTTAAGACAGAGTTTCCTGTAGGCTAG 
75 GGTTGCCTTCCAGAGGATTCAGATACTGAGAATTAGAGGTGTGAGATCATAGCCTTAAGACCCTGCCTCCAGTTTATGAGGATTGA 
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ACGTAAG ACTTT AT ACATGTTAGGC TAG AAAT CTG CCAACAT AT CCACCACTT CTT ATTTTTT AACT TTTG ACTGTTTTG AG ACAG 
AATCTCACTGTGTAGCTCAGCTTAGCTTCCAACGTGTAGTGATCCTCCTTCCTCAGCCTCCAGAGCACCGGGGTTATAAGTAAGCA 
TGCATTACCATGTCTGGATAGGTATACCTCTTTATATTGTTGAAAGTAAGAAAACATATGTTGTGATTAATCTCTTCGTTCTGTAT 
GTTCTACAAAATAATTGTGACTATCCTGTAATACACAGACATAATCTCCAAAAAGTTCTTCTTATTAATAGTAATGACACAAAACA 
5 CAAAAAGCCCTAGAAGTACACACTTGACAAGAAATCTTAACGCCTGCATGTCTTGATCTTCCAGCAGTGTTTCAAACTTTCAGTCA 

gtcatttgtgtcttgaatactctttcttgatttctgtgaagacaaacttgttgtaacctgtagttttctggctgttgttcgatggc 

ccctggtttttatcttttgtcccactctagtgatatatatatatatattagttgttggggtttttgtttgtttgttcgtttttgaa 

acagggtttcctctgtatagccctagatgtcctggaacttactctttagaccaagttggtcttgaactcagagatctacctgcctt 

TGCCTC C CAAGT ACTAGGTCTAAAGGTGTATGCCTCCACTG TCCAGCTTAGTG c CTCTGAT CTTATACTG CAGTCAGG AG AG TGTT 
10 CCTTCAGTCTCTGTTCACAGTGTTCTTTCAGAGAGATGTGATTTACTTAGTTCACAAGACTTGAGCTAGCAGGGTTGTTGTTTGTT 

TGTTTGTTTTTAAATTCTAGTAGTATCATAGGCCTTGTAAGCCCTTTGGACTCTTATGTCCTACTCAGTGGCAGGAAAACATCCAC 
AAAAGATATGTGAGTGAATGAACATGCATGTGTTCCAATACAAACTTTATTTGCAAAATGAGCAGTATGCTGAATTTGGCCCATGA 
TTTAGAGTTTGCCAACCGTCCATTCCAGACACTAAGTTCCATGAAGAGAGGAAAATGTATCTCCATTCCCTTTGGGAGTTTTAGTG 
CACAATTGGAACTCCAGAACGTGTTGAATGACTATGAAAAAGTACATTGAGTGAATGATCAGACGCCCCATGATTCTTAGCTTCCT 
15 TAAGTCAGTGCTTTCGCCTCTTTCCCTTCTTTCCTTTCTTTAGTACTGGGCTGATTCCAGGGTATGATGTGCTAGACAGGTACCAC 

ACTACTGAGCTAACCCTCTGTGCATACCCGATGAGGTTATTGAGATGAAAGAAAACCAAGTCGTGTATGTTAGGGTGAAGAATTAT 
TTTGTTGCAGGATTTCAAGAAAGGATTAAGAATTGACAATTTATTTTTTGTTATTGGAGGAGGAGGAGGAAGGAAGTGGCAAAGTT 
ATTTTAGGTGCT AATGAAGTCACAGGTGTGAGTG C CAAGC ATG AAG CATG AACATACAGTAAT AGGAAC ATGG AGTAAGG CAAAC C 
AGGCAGCCTCTGGCTGCAAGTGCCAAGTGAAGTTTGAAGAAACAGTGATGTTCTTATCATTTGAGTTTTGCTTCCTTATTCACACC 
20 CACCCATCTCAGATGATGTCATGGTTTTTCCATGTGGGAACAAGTATGACTGGATGGTGGTAGGGGAGTTCCCCCATCATCATTTG 

tattacacatatgcaaatgagtaatatttgtagctattgagaagttttccataaatgaccctttgaaactgttgctaaatattgtt 

AGTATTAACCCTCTCTAATAAAAATACTTCATTTCCTATATTGTAATCATATAACATGGCATAAAGTGTATTCTGTTGTCAATGAA 
AAAAATTGAGGCCAGGCTAAAGTACACAGCAAGACCTTGTACAGCTGTGTTTTCATATATTTCATGGTACATTTTTTAGTGATGAG 
CTAGGCAGGCATCATAACTGAGCAGAGGGAATCAAATATAAGAAGGCTAGCCCGGTTCCTCATCAGAGTGGATAACTGTGTGTAAG 
25 TGGGGTTACAGGTGCTCAGCTCTAACAGATTGTCTCTGTGCCCAAGGAGTGCTAGCAAACCTCTGAAATGTTCATGAAACCAGAAG 

AGCTGATGCTCAGCTCTGATCACCTCACTCTTAAGTTTGGTAATGTATATATATAATTTTTAAAATGCACTAGCCACTTCTATACA 
TTT TTTAAAAA T A C ATA G G TT AACA CTGCT ATAAG T TTA G CAAAA C A T A CC T GC A T A T TT C AG G GT CC AG C T GTC TT TGT AC CTTT 

tgatacaccaattttagtaaattgatcatgagtttgtttggaaggtgaaactttgcttcttgatggttttgtttgttttacttgta 

ATGTTTATCTACCTTGGTATATTTGACTAAGCCTATTGGCAAAATGTAATTATAAAATAGTATATTTGACAGTTATATAATACTCT 
30 ATATACTTTTTTAGTTTGGGACAGGTTTTCCCATAATCCAGGGTAGCCTAAAAGTTGCTAGGTAACCAAGGTACCACTTGCCTCCA 

tctcctagtgctagaattaaaggcatgtcaccatgtgctctatttttctattaacaattctcttaggcaggcctatgtttgtttct 
cttgtatcttctttattatcacagtcagaaacaggatctgtgacctagaggttggtgtggcagagagctgactttctgagtatgtt 
tgatttttgtcatacttttgtttaactatgatgtgattttgaaagtttcattttttgcttttagttttcaaaatttgggtattcgg 
tgtgtaaagaaaaaggaagtgaaagaagctattattttaaggattagtgcaggaatcaatcctttcaatggtaagtgctttgttat 
35 aatttctactatttgtattatcagtggactgtgatttctatttatagtataattctacttgttgacttgtatttaagtggaagcct 

cccctcccttgttgtttattttgacgtgaggtctttatatgtagctctggctgctctgttactcactacgtactccagattggcca 
TGAACTCCTAGCAArCCATCCTCATTGGCCCCCAGGTTCTGGGATTGTAGATGTGAGCCACCATGCTCAGCTAAAACAGAAAACCC 
caaaactgaaaccttctccaagtgtttttgattctttcaatatgcttcttctttatgccagtctaccaaccatcaggatcaccctt 
CTTTCTG AGTGTTGGATGG ACACT ATGTTATAAAGTATTTT CCT C CTTTACC AC CACTGTT ATTTAAT AGTGATCT CATACAGCCC 
4 0 AGCCAGCTTGAATTGCTGCTTTGCTGAGGCCGGCCTTGGGCTCTTGATCTTCACCTTCTAAGTTGTCATTACAGGCAAGAGCTCCA 

TACCTGGCCACTCAAAATATTTTTTAGACTTCTCTTGATTTTTTGTATGAATGTTTTGCTTGCATGTATGTATGTGTACCACAAAT 
ATAGCTGGAGGTCAGATCTCTCAGAACTTGAGTTGCAAATGTATGTCACATCTGCAAGATGTGACTTGGAATTAAACCCAGGTCCT 
CTGCAAGAACAACAAGTACTCTTAGGTACTAAGGCATCTCTTCAGCCCTTCAAAATATTTTTGTAGTCTGTTTTTGTATTGGTAAA 
ATAAATCTTACTGTTTAGTACATTTTATTGTGAATAGCACTTACTAAGTGGTTTGTTTTTATTTTATTGTTTTGGGGACAAAGCCT 
4 5 TACCACATTAAAAAAGGCTAATTTCAGATGCCTTGTCCTCCTATCTCAAGTCTCCCTCCTGCTGGGGTTATAGACACATACCACCA 

tttatagtttaagcatttgatgtttgttgttgtttttgtttctgtttctgcttttgagacagggtctcatgtattctgcactggtc 

TCAAACTCACTATGTAGCCAAGAATGACCTTGAATTTTCTGATCCCCTGCTCCACCTCCCAGTACTGGGATCCTTCACATTCATCA 
TAACACTTGGCTTATGAATCATTGGAGATTAAACTCAAGGTTTTGTGTGTGCTAAAGAAGCACTCTGCCAAATGAGCTGCTTCCTT 
GGCCTTTATGACACTCTTGGCTATGGCATCTGGTACCTTTAGCATTCTATATTGTTAAGTAGGTAAATGATTCCTAAGTGTATGCA 
50 GTTATTCTATGTACCTATTTTAGTAGTTTTGTTTGCCTAGGCATGGTAGAACACACGTGTAATTCAAGCTACTTGAGATTGCATCC 

TTAAACTTACTGTGTAGCTACGGGTAACCTTGAATTCTGTTTGAGCCTTTAGTCATTTGAAGGAAGGTAATAACCAATTGTATGTA 
TCCTATCTTCAGTGTTTAGTGAAAATACAAAGATGTAGCAGATACACCCATTCTGAGTGCATAAGACTTTGCCTGATAGGATAGAA 
GTGGCACTTGTAGGTGACAGTCATGTAAGATTAAAACCTAAGTACAGGGGGCTGGTGAGATGGCTCAGCGGTTAAGAGCACTGACT 
GATCTTCCCGGGGTCCTGAGTTCAAATCCCAGCAACCAGATGGTGGCTCACAACCATCTGTAATGAGATCTGAAGACAGCTAAAGT 
55 GTACTTACATATAATAAATAAATAAAATCTTAAAAAAAAAAAAACCCTAAGTACAGATCTGGTGCTGCGCTGACTGAGAGAGAAGG 

GATATTTTTTGTATTCCAGGATAAAGTTTAGGCTTTATAGAAAATTAGTTCCGGGTAGGGAATATGACCAAGTAAGTGAAGTAAGC 
ATGAAGATCTGAGTTCAATCTCAGCATCCCTTTGACAAGAGCTAGGTATTCTCAACACCAGGGAGGTAGCTCCAGGTGGAGTTCTG 
GAGCrGGCAAGGCTCAGTGGGAGACCCTGTCTCAAAAATACTTAGTGCTGATACTTAGTGCTGATCTCTACGTCCTCACGTATGCT 
TATCTGTACATACTGTATACACACACAAAGCAGTTATTAATTGAATTTTCAGCTTTTACTCTGATCCAGATATCCCTTGTGATTCC 

6 0 * tggttgtcagtagtttttaaccatgtcgtacagagatgggaataatattgataaaataaaaactggttttctacatactgaaaaaa 

ttcaaagcaaaatatcccaaattataatcttttgtgaaaatagaatttcttgtctttgatagaatcatgggatgctaaatacattt 
atattttagtttattagccattttatttttctttaataaatcattttactactttaaactcttatacttgaataaatccacccaga 
tacagtctttcatgtaacctcaaggcaaagaaacatttcccccactcccaaattgtctttgatctttctcaatcatttctttcctt 
ccagctcttgccccagtcaacagctcatctcctttttgtcagcacacctaatttttctagggttttatagaaatggaagtattctt 
65 ttatattctatattctttcctgcctggctccacttggtcttactggttttgcagtgtatattgttggaaaatataaccatagtttg 

ttctttattgctgagtatttgttcattgtatgactatactacaacttgtttctattaacagaaatttatttgtaaactgtcaggag 
cacctagccattcattg t ttttgtctgtctgtctttctgtctgtctgttttgttttaatattgattactcactttgaaatgaagac 
actgaaaccttgagctcttaaatttatattgctattaaatgagactttcagtagtcctgcactcttactgcctgtcctggtcccag 
caactgtgctactgtgatacaggtgctgccctcttagcattttgaacctcatattttccccttgaacatggtatgagggtgcgtac 
70 ctaggtatggaggcaaaaggactgcctcagatgtttgcctccaacattttctgcctcccttttttgaactggggttctcatctgcg 

ggcttagatggcgaccagtaccctgcttctgccttcctggcactgagaatattatcaggagcctgactactactgcacctggcttc 
attgcatgggttggagggttgagctcatacttgcaaggaaagtactttaccgactgaatcatctctctcagccccattttgacctt 
tctagttgtacaagtatgttttcatagactcaaatgttaggcttaagaatgctgatactggaataaatttcagtgttagcataact 
cctgagactatttgactggctttgtgtgagatatgtttttttaaataagttatcacctgtaagactggggaatttagctaattatt 

7 5 1-TTCATATTTAATCTTTTAATTTTAATACTAGTGTCCTTTCCAAGTAAATTTTTCATGTAATTTAATGAATTTTATGTTTTTAAAA 
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tatggcatatattagtaacaatttattgctataggcttaaaatatttcaaaacgcagcaatattttgttttagaaatgggcttctt 

TTCAAATATCAATGCAAAGAGACTATTGTACTATATTCTGTGGCAAGTTTTTGTATTTTTTTTTCAGAACTGTAAAAATGCCCTGG 

TGTGCAGTTTGTTTTTAAGCTGACTTGACTTACACATAAAGTTATATCATCTGATATCTTTTTCACATTGCATCTCTAAAATGCTG 

gtgcaatatgttaataagttaatatgaccctctgcttcaaatttccatgctattatttagctgtaaaatttattatttagacaaat 

5 AATGTCATCTCCTTAAAATCAATGTCTTACCTATAAGAACAGGGATGATGGTGATTTTTGCTAGATTTAGAACGTAATTACAGACT 

GGGCCAAGTGTTATGTTAAATGAAGTATGCATGTTTCCCATTGTCTATAACTTGTATCCATATTTAAGATTTTTGATTTTGGTGGT 
CAGTTTATGATTCTGCCCTTAAGTTCCTAGTCCCTGGTATAGTCTCTCTCTGAGCATGGCTACAGTCTGTTATATACTGTTAAATA 
GT AACTGT ACAAT AATGAAAACTGTTCTTGAGATTG AAC CCC ATCTT AGTTTT CTGCAGACGTAGGTGCG GGTT AAGGTTATTGGA 
TGTTGTGGGCAGAGAGAAAGACAGCAGGATTTTGGTAATAATAAAGTATTAGTATTATGTGTTCTACATTCTAAATCTGAGATTGT 
10 ACTGTTCAGTCCCTGAACAGCAGCTGCTGGACATTGAAGACTGCGACCTCAATGTGGTGAGGCTGTGTTTTCAAGTTTTCCTTCCT 

GATGAACATGGTAACTTCACAACTGCTCTGCCTCCCATTGTTTCTAACCCAATTTATGACAACCGTAAGTGCTTTAATTTTCTTAT 
GTCTGTACTTTTAGCTTG TTTCATTT CCTTAACTGCTGAAAAGTTTAAAGGATTTTTG CAATTTGAAAAGGAGT ATGTTAGGTGGG 
ATTGGTGGTTTGTGCATATAATTCTAGCAACCAGAAGGCTGAGGCAGGAGGATAAAGTTTGAAGGCATAATGGACTACACATTGAG 
ACCTTGTCTCAAGAAACAAGAAGAAGCCAGGGGTGGCGGTGCATGTCTTTAATCCCAGTACTCAGAGATAGAGATAGGCAGATCCC 

15 tgtgggttcaaggccatccttgtctaccctgtgatttccaggattacataaaaagatcctgtctcagacaaaaaacaaacaaataa 

ACAAAGCACTGTTCATTATAGAAAAAAAAACC CTCAAGC AT ATAT ACAT ATAT AAGAAAG AAGAGCAAAT CACCATT AGTCTCCT C 
CTAAATGGCCACTGTCCTCAAGCATACACTGTAGTCCCTTTGAATAAGCACAGACACCACCATCTTCCTCATCAACCCCATTCACC 
CACTAAGTTTGG CAACTT AAAAAAAAAGATCAATGATATTTT AAAAAAAAACAACTTTTT TT CAAGCCAGTAGTGGTAGTGCATG C 
CTATAATAATAGCACTTGGGAAGTCCAAGCAGGCAGATCAGGAGTTAAGTTTTCCTTTACCATGTTTAAAAATGGGAATTCAAGAC 
20 CCTACTGTGTCACATGGGATCCTTCCTCAATAGATAGAGACAGAAAATCCCAGAACTTTTCTCTTTGCAATGTATCTTGAACCTTT 

TTCAATCACTTTTTCTTTTCTTTTTTCTTTTTAAACACTGCTGGCATTTAACCAGGACATTGTACAGAGCTATACCCCAAACCCCA 
CTTAGGTTTCCAGTAGCTGAATATTTATCTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCTTC 
CTTCCTTCTTCTTCCTTTCTTTGTGTTGCTTTATACTTTTTTCTTrTTCTTTTTTCTCAAGAAAGGGTTTCTCTGTGTATCAGTCC 
TGGTTGTCCTAAACTCACTGTAGATCAGGCTGGCCTTGAACCACAGAGATCCACCTGCCTCTACTTTTGCCTCTGCCTCCCAAGTG 
25 CTGGTATTAAAGGCCAGTGTCACCTTGTTCAGAAGCATATTTTTTTATATGTCTATATATTAATTTTAAGAAATCATTAATATGGA 

GTATAAAAAATAAAAAAGATGACTTTTAAGAATCATATTTAAGAATATATTTGGTTTGTTTCCTTTTGTAAGCAAATTATACCAAA 
GTAGATATATTTATGTGTGCATTTAAAGACAACTCTCTATGGATCATGTATCTGCCTGTTTATATGTGTGTGGTCAGAAGACAACT 
TACAGGACTTGGCTGTGCTCTTTCATCATGTGTTTCCCTGAGATCAAACTCAAGTTGTCAGGCTTTGCTGCCTTAACTATGTCACT 
GGCTCCTGAATGTTTATCTCTTATGCAAATATTTCTGACATTTATTTTTAAAAGAATAACTTTTGACAGATACCTACATCAAAGGA 
30 TATAGAAGTTTATTTGAAAAGATTTTAAAACTTTCCTCCAAAATATTTTGTGTATATACACACACATTCACCAGTAGTATATGCCA 

CACCTGATTTGCATGTAGAATACTGGACCATAGGAGTATAGAGGTAGATTATTCTTAACAGAGAGCCTTGGGTACCTTTAAGAACT 
ATCATAATAATATTCGGAAGATAAATGAGAACTGCATTGCCCTAGGGATATAGCCAGTGATATAAAATGACTCATTTATTCACAGT 
GTGCCTTTACCAAGAAACAGGAGGAAGAGGCAAGAACTGCTCAAGTTAAAAGGCCAACTAGCCTGGTGTACATAGCCATAAGTAAC 
AAAGAGACTG TCTCAAAAGAGGT AGG AGTTGAGGG CT AGCAAGCACCTGAAGTTGTCCTCTG ACCT CTTCCAC ACAT ATG CTGTGA 
35 CATATGCTCACCTGGGCCTACATATAACCACACTCAGACATACTATAGTTATAATACATACATAACCACACTCAGACATACCTCAG 

CATAGCTATAATACACACATAACTACACTCAGACATACCTCAGCATAGCTATAATACACACATAACTACACTCAGACATACCACAA 
CATAGCTATAATACACACAAAAAACATTTAGTTTCCTTTATCTATACATTAAAATTTTATCTATTCTCTAAATTATTTTCCTGAAA 

ttcttccccttgtacttgtactggctagttttatgtcaactgacacaaactagagtcatcagagagggaacctcaattgagaaatt 

CTCCTTGGAAGATCTGG ATAT AGG AAAACCTGTGGGG CATG TT CTTAAT TAG TGACTCAC AGGGGAGGG CCAAGT CCATGGTGGGT 
4 0 AGGGCCGCCCCTGGGCTGGTAGTTCTGGGTTCTGTAAGAAAGCAGGCTGAGCAAGCCATGAAGAGCACTCCACTAAACAGCACCCA 

TCC AGGGCCT CTGGATCGGTTCCG GCCTCCAG ATT CCTGCCCT CACTGCT CGTTTTCTCTTTTG ATTTATTTGTTTTATTT AT AT C 
AGTACACAGTTGCTCTTTTCAGACATGCCAAAAAAAAAAAAAAATCATCCCGTTACAGATGATTGTAAACCATCATGTGGTCACTG 
GGAATTG AACTCAGGACCT ATG G AAGAGCAT CTGAACCCTCTC TCCCATCCACC CTCACTGCTTCTGATG ATG CACTGTTACATGG 
AACTATGAGGGAAATAACCCTTTTCTCCTCAGGCGACTTTTGGTCATGGTGTTTCATCACAACAACTAACATTAACTAAGACAATG 
4 5 CCGAGACCCAATGTTTTTTTTTTTAATCCTTTGCATTTAGGTGCCCCAAATACTGCAGAATTAAGGATCTGCCGTGTGAACAAGAA 

CTGTGGAAGTGTCAGGGGAGGAGATGAAATATTTCTGCTTTGTGACAAAGTTCAGAAAGGTATTTATCAGCTTTGTTTAATTGAAT 
TAGTAGTACATATTTGATTAATATATGTATTGTACCGTTTCCCCATTGTTATTATTCTTTGGCATCTTATTCACTAGATGATATAG 
AAGTTCGTTTTGTGTTGAATGACTGGGAAGCCAGAGGTGTTTTTTCACAAGCTGATGTACACCGCCAAGTAGCCATTGTTTTCAAG 
ACTCCTCCGTATTGCAAAGCTATACTGGAGCCTGTGACAGTGAAAATGCAGCTGCGGAGGCCTTCTGACCAGGAAGTTAGTGAGTC 
50 TATGGATTTCAGATACCTGCCAGATGAAAAAGGTATGGCAAGTTGGGAGTAATGTGTATACGTGTGTGTGTGTGTGTGTGTGTGTG 

TGTGTGTGCTCACTAGAAACAGCTATGTAGCTACAGATGGATCTTAGCTGAGTGTGGGGATTACAGCAGTGTGCCTTGTGCTGTCC 
CTGCTGCCTTTTTAAATGTG CTG CTAGGAATTGGACTTAGACTTTTATGTACACT AGCAAGTGATGAGCTGAC CAAGTGACAGTCT 
CTGCTGAAGGACAGATCGTCTAAAGCTGATCATGCTTGTAATATTGTAAAATAAACATTCGAGTGCAGTTTTATATCTTCAGAATC 

CTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCCCGAGTGCTGTTCTCAAACTGTTAGA 
TTATATTTTCCATCTATATATGTATTTTTGAATTTATTTTCTGTACTTTTTATACCCTTTTATAGGTGGGAAATTTGGTAATCATA 
AAGTTGTATCTATTTTGGTCCAATGTGTTAGTTCATGTTGACTTACAGTTATTTTTAGGATGAAAAATTATTATTTTAAGCTTTTT 
AAAATT AAGAGT AAAGTGT CCTTT AT AACTGGT ACTGG ATGTATTGTACAGT AG CAT ACTTCCAGC CTGTACTGTTCG CATGT ATT 
60 TTAAGCATTGCCACACTCTGATAAGGCGCTTGTTCCTGGTGCAGGAAGGAAGAATCCCATGACTTACCGCTTTCCCACTTTTCTTT 

CTTAATCAGATGCATATGGCAATAAATCAAAGAAACAAAAAACAACTCTGATTTTTCAGAAACTGCTGCAAGATTGTGGTAAGAAT 
ATTTTGGATTGAGTTATAGTTAAGTAAATGTGTCTTATTTGCTTTATTCTGTTTTTAAATTTTTTAAGTGATAAGCTGTTTTTCAA 
ATTACACTTAATAATAGAAAAACTTATCATACCAGGTCACTTTACTGAGAAACCAAGAACTGCCCCTCTGGGATCAACTGGAGAAG 
GAAGATTCATCAAAAAAGGTATTTTATCCACTTTTTAGGAATAACTGCTTTTTAAGTCTCTTTCTTTCCTACAATCCCGCACACTC 
65 TCACTATTGAGTGCAGCTAGGCTGTACCTCTGCAGGTTGTGTTGGAACTAATTATATTTGAGGGATTTTATTGTTCAAGAAATTAC 

TAGCCCTGGCTGTCCTAGAACTCACTCTGTAGACCAGGCTGGCCTCAAACTCAGAAATCCGCCTGTCTCTGCCTCCCGAGTGCTGG 
GATTAAAGGCGTGTGCAACCACTGCCTGGCTCATTGGTGCTTTTACTAATTTGACTGTTACCATGTAAGAAATGGCATGGATGTGG 
TAGGCACCTGTTTATAGCTGCTTACACTTTGAACAAGGCTGTGGCCCTTGGGGTCATGTACTGTCTCTCAGGGCCACTTTAAAAGG 
7 0 GGTAGGACCACAGGCATGCTGACCACCTGCTGTCATGCCCAGACCTAGAGTCCCCTCTCTCTTCTGCTACAGCAACAGAGCTGGAC 

AGTTCCCACAGAGATTGCTTCCCACATAAACCTTAAAACTGTCTGGCCTTTTAGAGAGGATATTTTGCAATCCCCTAACAAACTCT 
CTGTCTTGTACCCTTACATTGGTGCTTTATCCTGGTTTCTGTAGGGCTTGTGTAATATGTACATAAATGCGGGCACTGTCCCTCAG 
TTGTCTGTGGTGGGGAATTTTGTGAGACCTTAGGTCATGTCTTAAGTGATAAAAGCTATGTGCAGTTGTCAGTCCTCTCCTTCTTC 
CCATTCTCCCTAAAAGCAGAGACTAGAAGATCATTTTGGCCACTAGGTACCTGTTTGTTGAAATTCTAATATTTAAAAATGTGCCT 
7 5 ATATGGCACAAG AAGCTGGATTTTCAT AT TTAACTGGAAG AAAATT ACACATGCCAAAATAACTTTGAAAAACATTTTCAT AT ATT 
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tatatggaaatttgcatgttacagactttagttttgaattcaagtaataattttatgctttaatttatttgatatgtgtcagtgcc 
CTAGAAAGTTTTTAGTATGTTTTTATAATTTCAATTCAGAAATAATGCTTTATATCAATTTATTCATCTTACTCTATAAAATATAT 
TTTTTCCTCTACAGAATCAAACTTATTTTCTCATGGTACAGTTTTACCAGAAATGCCCAGGTCTTCAGGAGTTCCAGGGCAAGCTG 
AACCTTACTATTCTTCATGCGGGTCCATCTCGAGTGGATTGCCACATCACCCACCAGCCATACCCTCAGTGGCCCATCAGCCTACA 
5 AGCTGGCCACCAGTGACTCACCCCACCTCACACCCAGTCAGTACAAATACCCTGAGTACTTTCTCAGCGGGAACACTTTCCTCTAA 

TTCACAAGGT ATC CTTC CATTCC T AG AAGGGCCTGGTGTCAG CG ACTTG AGTG CATCTAATT CG TG C CTTT ATAATCCTGATGACC 

tagctagaatggaaacgccatccatgtcaccaactgacttatacagtatctctgatgtcaacatgctatctactcggcctctgagt 

GTGATGGCACCCAGCACTGATGGCATGGGGGACACTGACAACCCAAGACTTGTGAGCATCAATCTTGAAAACCCCTCATGTAATGC 
CAGGCTAGGCCCAAGAGACCTGAGACAACTACATCAGATGTCTCCTGCCAGTCTGTCCGCGGGCACCAGCTCCAGTTCTGTTTTTG 
10 TTTCACAGTCAGATGCATTTGATAGATCAAACTTCAGTTGTGTAGATAATGGCCTGATGAATGAGCCTGGACTATCAGATGACGCA 

AATAATCCTACCTTTGTTCAGAGCAGTCACTATTCAAGTGTTAACACTCTGCAAAGTGAGCAACTGAGTGATCCCTTCACATATGG 

tttttttaaaatataagttgtaggacttaaataagtatatagaatattaagagaaagttcagaagtcaaaactttaaaagccgcta 

CTGTTTCTTACTTTGAAAGATATGCCTAAAGTCCACGTGCTTGCTGTGAGTTGTTTTCTGTATTTCCCCAAGACAAACTATGTATC 
TTTGCTAATGTATTAGTTAAATGAGATGATATTTGCTTTCAAGCAGATTTAAGGTGAAAAACGTGTAATGGCTATGCCATTGGGAA 
15 ATAAACTCATTATTATTGTTGAGGCCCATAGGCCAAAGTGACCCCTAAGGGGTTTTCTGAGGTTTCTTGGTATTTTTAGGGTGTGT 

TGAAATTAGCTTGATATCTGTATTTTCAAGAAAAGTTTTCTTGAGCCTTTTCTTTTTAGATGTTCTCATTCCGTTTGATCTCCTAA 

agcctgtctgcttcactataaagaatctaaccaggtattttgggctcatgtcagtaatttccctacttgagatcgtaagttcaaaa 

CCTGCCTGAACTACATAGTAAGTTAAATACCAGCTTGAACAGCTTATGGAAATCTTGTCTCAGAAATAGAAAAGACCAAGGGTGTG 
2 0 ACTCAGTGGAGGAGCTTGCGTAACATTTGCTAGGCCCTGTGTTCAGCCCTATGAAGAAGAAAACAAAATAACAAGTTCGTTTTAGC 

TCAGTATATCCATACAGAGTTTTGAACTTCTCTCCCAGCCTTGTGTCTCCTTCAGCCTTCCCTGCTCTGTATATTGTCACGCCATG 
CTTCCCGT TGCT AAGC ACCTTGGTGCG CCTTTATTCTTCCTTTAC CTCCCACATCTGTCT ATTC CATCGTCAAAC CCAG AAGG CCA 
TTTCCTCAGTATGCATCCGAAGCCCACCGTCTCCTTTGAACTTTTGTGTGAGACAGGCTGGCCTCAACCTGCTATGTAGCCAACGA 
TGAACTCAGCCTTCAGTTCTCCTGCTCTGCCTCGGGAGTGCTGGGATTACTAGTGTGCACCCCCCCCCCCACACACACACAGAGGT 
25 TTGTGTGGTGCTAGAGACAAAAACAGGTCTTTCCTGGGAGAAGTATTCTCACAGTTGAGCTATCTGCTCAGCTCAGACCAACCACA 

AGCATTTTGTATTAGTAAAACTGATAAACCCAGACGCAGCTATTAGAGAGCTCAACAGATGGTACTCACACAGTGACTTATTTCAC 
AGTTTTTCCTCTAAGTTGAACTAAGGTCTGTCTACATCTGCATTTAGAGTATTTTCAATTGACGTTTTATTTTCCAGTGCCTCTTA 
CTGATCACATCATTCAGTTT ATACCTTACAATG CATTTAGCAACATGTTTTT CCTTTCTCTATGGCTG cgtttgt attt cacatgg 
ttt.tgaaagaattggccttcttttccagattctgcttgtgcacagcgtctctcctcctgtccccatgtcaccagttagttcttgct 
30 tcctttgcataaacagagtaagtatcttcttgagcttaaaaggaaaggttaaaaaatttcccctctaaataccaagagcccttccc 

ccacagtgccctgtcctccacattttgcctcttccatcttctcacctctcgctcgctccttcaccttccatctctgtctttagttt 
tcccagttccttgtcttcctgtcagcctttaccctccttgtctgtgctgtccatagcctggcacctcctgaaggacaggatcctgt 
gggacggggctgtgttgtctgcactctcctcagcaccgcagcttctcctgctgtgggatgctcttggtaagcagctgcnnnnnnnn 

NNNNNNNNNNNNNNNNNNN^rt^NNNNNNNNNNNNNNNNNNCTGGAAATCTTTATTC , ITTTTCTTCAGTGAATATCTTTTCCATATGT 

TGTAACCTATTCTGCCTGTGCTCCCAACACTTAGCTTTTAACAGCAGGCTTCTCTGCAAGGCTTGGTCCTGCTGCTACAGCTGAGA 
GGTGCAGCTCTGCCTCTCTCTGCTCCTATATTACAGACCTTCAGCGGATGGTAGTCAGTTAAGTGCTTCTCACTTATCTCTGGGAC 
TCTAGCATTTGACGTACACTCTGGCCTAACTGGTGCTGTATAAATAGTAGCTATTTATTAGAAAAGGGGGATAATTATAAAATCAT 
ATTTGAGG AT ATAGTTTTT AATGGGAAAGGTG CTTC AC CCTGC AGG AAAAG T AATG ATG CCAAGAT AACCTGT CCTGTG AGACAT A 
40 CTTCTCTTCTGGTCGACTGCTGCTCTTCCTCCTCCTCTTCTTCCCCCTCCTCCTTCTTCTTCCTCTTTCCTCCTCCTTCAAAAAAC 

TATACAGACACTGGCACATGCTTCATGGTAGAGCATGGCCCTGTGTTTGATACCCAGAATTGCAACAACAACAACAAAATTATAAA 
ACAAAAGTATAAAAACTACCCTGAGGCTCTTTGATACCCAAAGCTGTTCTCTTGGAAATCGTAGTACCACCAGTATAGTATCAGGT 
AGAAATCCTGCCTCTGTATGGAAGGTTATATCCTACATACCCCAGCGGTACCCCTTGACAGTTTACCATGCATAGACATGTAAGTA 
GCCTGTATTCATAACATTTTTGTAACTGTATATTGTACAATGTACCCTGTTCCATGTAGAAAATAAGAGGGGAATGGTATTCAACT 
4 5 TTTGTTCTCAAAGATATGTTTCTTTTCTTATGAAGAATCACATATATAGTCAACCACAGAAACATGGACAAACTTTAAGGTATAAT 

TTGAAGAATTTTTGATTATATTAAAACAATGCAACCACTATGCTTGGGACCCCAGAAGTTCTCCGCACCTCCAAACCACTGTTCTG 

atttttgagagcctgctgacttcctatccttttcttttgctaattagttctccatttggaaaaccttagtgtagagtaagtcagtt 
tgttttactatgctgtgtcgtgtttccacagtctcagaaaaactatatttttgtggagagacttaaaattggtgatccaggttgtc 
taattgtaccatatcaagttttaatcataagttggaatattgaaagtttaccataagctgtcagacagcatgcaacaagataaaga 
50 agagagactgattttagtcagttagcctaaatggacctgctggtcttcagaaactcaggcagaaaatcacaagtttaaggcctgca 

cagtctgcagagtgacttcaagggaacaactttgtgagctcctatctcaaaatataaagtggaaaaaagggcgtcctgagctatag 
ttcagtgatagagcacctagcatgtacagctaaagactcggtgcctaactccaaagaactaaaaacctggccttcctacttcctag 
gg tgtggtttgtg ct aagaaatgtctg aatagaaacaccg ag ttaaag attgtgtttctc atgggccctg attagtct attatcca 

AACATTCTTAAC CACTTGATACCCAG AGAG AAAAATCACAG GGTGGAT AAACACTTTGGG AGACCTATGAGAAAAG CAGGTTTCTC 
55 TTTAGACAAACGTCTTTAAGTTGCCCCATATGGACCTGGCTCTCTCCGAGGACACTTTCTTATCAAGGGAAGTCAGTTACTGGCTT 

TACTTTTGGTATTTTGTGACTTGATTTCTTTGTGTAAGTTGAGAGTCTTTGGGAGTACTTTAACTCCTGTGACGTTGCCACTGCAG 
GGTTTCAGGTCTGTTCAGAGGTTGGATGTGCACGGAAGAGGATAGAATGCTTTTGTGTCTAGGAATGGAAAGCCCACGCTATTCTT 
GGAAGCCCAGCAGTGGGCCATAGGCATGAAGGTGCCACCCAAGTCTATCCAGTTTCATCCCTTGAATATTTAAGCCGAACATCATG 
GCAGAATTTAAACCTCAAGGTCAACAGTGGATGAGATCAAATCTCAAAAGTGATCAGGTCTGATTGTTTTCATGTCTGTAGAAAGG 
60 CCGAAACCCACGCATGTCCTCATCATCTTTTGTCTTTTTGGTTGGCTTTGGGGAGGTTGGGTTTGGTTTGGTTTGGTTTGGTTTGG 

TTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTTTTTCCCAAACAGGGTTTCTCCGTGTTGCCCTGGCTGTCCTGGAACTC 
ATGGAAGTCTGCTTCTGCCTCCCAGACTTTATTTATTTTTTTTAGCTTTCAGAACTTTAAAGAATCACAAACAAGCCAGGTGGCAC 
TAACACACTCCTTTAAAACCAGCACCCAGGGGGCAGAGGCAGGCAGATTTCTGTTAGTTTGGGCTGGACACTTACTCTGTAGTAAG 
TGTCAGGCCAGATGGGGATACACAGAGAAAACTTGTCTCAAAAAACAACAAACCCAAAAACAAACCAATACAACAACAAAAGAATC 

6 5 acaaacaaaataaaaagaaatgttgactcctcaacaaattgagtttttagcagctttataatttttggtaaaataccaaatttacc 

TATGGTAATTTTTTTCTAAGCTTCTTTAGCCAAAATGTAACTTCTCATGAGCTGGAGTAAAGTAAGGCTGAGGCATCTTGGGATAA 
CTATGACTTCACTGCTCTTAGTGAAGCAGCCATAGTGATATATCCTGTAGCTCCAATACTTGGAAGGATGAGGCAGGAGGGATGCT 
TG AGGG AG ACCT CAG CT AGTCAG TCAC CAG AG AACTTT AAAACACTATTGG CTATGG TTAATAGAC C C CT ACAAAACAGGGGAAT C 
TTTGCTGTTGTTTTGACCTTAAATTGAATATTGACCTGCCTCTCCCTTCTGAGTACTAGGATTGTAGGCATATGTCACCACACCTC 
70 ACCTAATGTAAAATATTTAGATTTCAGAGAGGAGGGGAGCATCATGCTGGGATTGAACCCAGGGTCTCATACAAGTTATGGTTGGT 

GTTAG CTCTCTACCAC TAAGTTGTCTG CATTTCAAACTGATTTTATATGCTTGATG ATG AATG AATTT CAAGGCT CTG ATGAAATT 
A TTTT TTTTTAAGTTCTCAAGATACTGGTACTTAAGAAGTTAAGCTTTGTATCAAGATGAAATATTTTTTTAATGTCAAGATGCCT 
TTTATTATATAGCATATTGTGTTACTTTTGTAATATCTTTGTATACTGTGATTTTTGTTGATGTAATAAATAGACCATTTTCTAAA 
AATG CTTGTTACAGTTTTGCTGTTTG CTTACGAAATAT CAG ATTTCTTTTTTTTTTTGTTTTTTGTTTTTT ACTTTTT CATTATAA 
75 GGGGTAGCTATTTGGGATTGTTTAGGAATAGTAGGCATTTTTATAAAATGTTCTCAGGATACAGTCTATCTGTAACTACCCTTTGA 
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AATAGTAGTCTCAAGAAGTACTTGAAATGCCCTTTCAAGGAGTCTTGGGTTGGTTAGATGGTTAGTTGGTTGGTTTTTGAGATAGG 

ATTTCACTGGGGTTTTGGGCATGAACCACCATGCTGTTTTAACAAGGCACTGAGCATGGAATCTAGGGACTCATGCATGCTAAGCA 

AGCATTCTGCTGCCTGAGCTACATCTTCAGTCCTTGCAGGCTTTGGTCTTTATTATTTTGGAACAGGGTCAAGCTGGCCTAGATCT 

TGCTGCATACTTCAAATTCATGGTCTTCCCACCTCTGCCATCTGAGTCCTAGGATTTCAGGTTGAGTCACCATTCCTGCCTCTCCA 

5 acttcattctggtttaagctcacttcaattgcttggtttttcttctgattccatacatatctttgatgggtctgctaaaaatatca 

TTGGAATTATGATTGCTTTTGTCATATTAACCCATCCTTGAAGTAATCCCACATGGTCACAGTGAGCTACCTTTTGAGTATGCTGT 

tcagtttgccttgatagcatcttaaattttttcatgtatgttcatcaggggtactggcctgagttttgtcttaatgatgtctttgt 
tggattctgccatcagaatttggcagcaattcctctctgcttgctttagaagtcttgctgccaagcctgatgacccaatttacatc 
cccagaaaccacatggtattcaagaactaaacttactcccacaaattatcctgacttccttacaaatgctgtatcacatatggaca 
10 tgcacatgataaatataagaaatttattctagaaaaaataccattttccacaaatggaacctgatctttttagagaaactgcctat 

tttgtggctagtgtagaggaaatacaaagcctgggatatttttattttacaagaatatgctcaaagaacgatggagataatgttag 
aagggcataggaatgagcttgagaattctcactgctcagagtaatatatagaaataatatcagtggcaaattaccaagtcattgaa 
taaaatgagaatctattggtgacagtgctgctttgtcttggttcagtccctaacaccacaaaacaacaaaaaacaaaacaaaaaaa 
acacaacccaggcttcagtccacatccataaagtaaggaaatgagagaaggccctctctctcagtgggatgccattcaatacatgt 
15 gaaaagaatgacacacattagcagttatacttagaatcagtagtaactgagtcaggtagagatctttggtggattccaatcaaatg 

agtgaaaatctggtctatctgcaaggcactgagtagagagggaaaggacagtaagactggaagagtttgatagacaacacccaccc 
ctcagggactagaaagtttggcaagatgcaaggaggaagcatctcctccgtggtgtcctcacatcttaaatctagtaccaggcaaa 
ctggagctgagcatagcccactaaataactgggctgaagctgtgcaaccgcttcatgaagcttagcatacaccgactacaaagcag 
gagggctcggtcatgaagccagtgacagacaaactgatggacaacctcagcgatgtcttccgactagataatggtggtctgtcaga 
20 gctcacttcctggtatggtgggtggcctgtgatttacaagatgtcttctaggaattatgcactatgtatgtatttgaaatggtgag 

gtggtgctgactcagcacctctgtgggaaagttcctttgtactttttagttaagttttgaatcattttgaaaggaaaaaaaaatta 
agatatgaaagtaattcttttttcataataataaaacacagattctgccagctagtttttatgttaactttatacaggctaggcta 
tctgggaag agggaatcttgc ttactgattg atgtgggagggcc cggcccactg tggttag agccacatggtcaggg ctcatgg cc 
ctggatgctatgcaagagcagactgagcaagccatatagagcaagccagtgagtagcactgctccgtgccttctgcttgagttcct 
2 5 gccctgacttctgtcagtgatggaagtgtaagagaaataaaccctttcttcctcatgtccattttaaaaccagtcagaaaagctta 

catctggactgggggttgtggctcctgagtataatccagacactttgagaggcagaggaaggagaatcataaattcaagtctagtc 
CAAG CTAC AAAGTGAAACC CTCTCTCTTGTGG CCTC CCTCAC AAAGCT ACTTCACTCAG TTCCTTCTCAAGTGG AG ATTTAAAAAT 
AAGACTCAGGAGTAGAAATAGTAGATGAGCTGGCTGATGAGGACTGCTGAGACATAACCTTCTCAACAACATCACTTGACTGTAGC 
AATCATGACCTCATGGTAACTGAAGATGCTTGAGTGGGTAGGGAGAGATCACGGGGCTCTGTGTCTCCCCAAGAACTACTAGCTGT 
30 TGATAGATGCTTGAAGAGGCATCATCTTAAATGTTGCTTCTGTTTGCGAGTTCACTAATGTTTTACATCCCTGCCCACAAAGGTAG 

ttaatactgtaagacccccgaagctgggcctctgctcaagtcccgggatgagctggccagcaccccagtgtcctgagagaaaacca 

CACCTGATGCAAACTGCAAGAGCCATGCAGGGCAGGGGAGTTCAACCCAGAGCGGTGACAGTAGGGGGCTTTTAACAGCTAGCTGA 

ggaattgggaggagttggggagagagttctcttcagcatgtccttggtgaaatttacaaggcgggagtggggagtgagttctttct 
gaatttttatctccgtgtcctcggcactggaacgcaggcatctctggttgtaaagtatagaaacaaaaaggctttttgctggctat 
35 agagaacaacgagcttctttctggctgtatttttagagatcagggaaaacaagcttgggggacgtccaggggctttaccttccagg 

gagaaacgctctaagttgggggtctcacaataccagtgggtcacaaaacaaaggcattacagtacgaagaggtcttgtagggaggc 

CTTTTGTTGGGGGTGTTGGGGGATAAAGTAGGGGTCAATGTGCTAGTACAGGCCATGAATCCCAAGTGCCTTGGAGGAAGGCAGAA 

acttgtgagctctaggacaaccaggactacagagagaaaccctgtcttggaaacaatacagaaaaaggactgggtaagtgtgacca 
ctgtgttatattcatgtatgagactggcaaaaataaatttaaaaacaaagaatacagccccaagtgaaagagaatgcttgttgtct 
40 tttaggaaatagaaatttaacttgttaagttacttcatctaacttgcaaaggtaaccagttatcttactaggaagattctccttta 

tcaagtctttttttccttgctttctctcgctctccagagttgggtggttttttcccttctgaaaataagctacagcttatatctgc 
aacacagataagaagagagagctcattctgcagatgacataaacattgcttctaagttaaacaaagcatagagaagaggatacact 
gtaagccaagtgacacaaacccacaagacttcctagccctgtgtcctcactcccaaagacattgtctatagctactgtttaccttt 
caacaggaaataattcaaggaatgctttgttggaagttcctgaccttcatgttttgggtccagtacattcaaaactgagctaaaaa 

4 5 AAAAACAATGCTCAAAGACTTTTCCCAAATTATTTAATCTTTTAGCAAAATTTCATCAGAAGCTGAGAAACATTACATAGAAGTCT 

TT AACTTTT CACTTTT CATCAGTTAGTTTCTGTTATCTCCTTTTCAATTTT CTGACAATGAAAAAC CCT TTGCT ATT ATTCACACA 
TGATGAAACAAGGTTTCAAAGGAGCAGGCTGCCCTTTCATCGCAATCAAAAACATCTTCCTGATATAATACATCTTTCAGAGTCAG 

tatgaattgtgtgcaaagatgagaaacgtgaataatcaaatgctattcaaatcaatgcatcaaaaaaagtcaagaagttgcactag 

CTGATGAAAATTTTACTTAAGTCAAAATTTTATTGAGCTTCCCTTCTGGTATTTTTGATGATTAATTCTTCTGGTTCAATATGTTT 
50 AAGATTTCTCTTCACCATGCCATTACAATTGACAATTATGAGATCATATAAGACATACCATTAGCCATTTCTTGGGGGCGTCACTT 

GATATCCAAGTTCCAGAAGCCAACCTCCTGGCTTTGTAAGCCTAACTGTCCTTCTTAGGACACTGTCACCCACAGGAGATGCAGGT 

gctcctgacaagggtttttagaaaggctcctggagacacaacatcagctccagacctgttataagagtaactaggtgtgtcattta 

ACTTTTGTTTCCTTGTTTATGTAATCAGATGTTAGATAGACCACTTGAAATTAGAAAACATTTGAAATTGGAAAATAATTGAAACA 
CCAAAATATGTTTGTATTTGTTTAGCATTATCGAATTTTCAAATTTGTAACTCTGGGACAAAAGTTACTGAAGGCACTTGTTTCTC 
55 TTTACATAAAAGACAAAAGAGGTAGGCAGTGTCTAGAGTACGCCTCCAGGGGTAAGGTGTCACTTGCTTTGCAGGAGACACATACT 

GACAATTTTCGATTGTCAAAATAGTCACTTGAGGTCATAAGGACTATGACAAATTGTTCCT 

MOUSE SEQUENCE - mRNA 

CACTAGTGACCGGAGCGCGAAGATTCGGGGGTGGGAAGGTGTGAGCCGCAAACCCAGAGGAGCCGGGAAAGAAGAGGAGGCCCGGG 
60 GGTGGTCCGAGGACAGGCGTCCCGGCTGCGGAGGCTGCTCAGCCTCCTCACTGGTTGGCTGACTGACGGGCTAGCTGGCTGACTGC 

CTGCCTGACCGACTGCCTGGCTGACTGACTCACTGACTGACTGACTCGTGCCTTGCAGCCTCGGGCCGGACGCTGGAAGCTGCAGC 
GAG CGG CGCG CGG AG CCG AG CC ATGG CCT CGAGTGG ATATAATCCAT ACGTAG AAAT AATTG AAC AG CCAAGGCAG AGGGG AATG C 
GGTTTAGATACAAGTGTG AAGGG CG ATCAGCAGGTAGCATCC CAG GGG AGCG C AG CACAGACAACAACCGG ACAT ACC CGTCTGTC 
CAGATTATGAACTACTATGGAAAAGGAAAAATAAGAATTACATTAGTAACAAAGAATGATCCATATAAGCCTCATCCTCATGATTT 
65 AGTTGGAAAAGATTGCAGAGATGGATACTATGAAGCAGAATTTGGACCAGAACGCAGACCTTTGTTTTTTCAAAATTTGGGTATTC 

GGTGTGTAAAGAAAAAGGAAGTGAAAGGAGCTATTATTTTAAGGATTAGTGCAGGAATCAATCCTTTCAATGTGGGTGAACAGCAG 
CTGCTGGACATTGAAGACTGCGACCTCAATGTGGTGAGGTGTGTTTTCATGTTTTTCCTTCCTGATGAAGATGGTAACTTCACAAC 
TGCTCTGCCTCCCATTGTTTCTAACCCAATTTATGATAACCGTGCCCCAAATACTGCAGAATTAAGGATATGCCGTGTGAACAAGA 
ACTGTGGAAGTGTCAGGGGAGGAGATGAAATATTTCTGCTTTGTGACAAAGTTCAGAAAGATGATATAGAAGTTCGTTTTGTGTTG 
70 AATGACTGGGAAGCCAGAGGTGTTTTTTCACAAGCTGATGTACACCGCCAAGTAGCCATTGTTTTCAAGACTCCTCCGTATTGCAA 

AGCTATACTGGAGCCTGTGACAGTGAAAATGCAGCTGCGGAGGCCTTCTGACCAGGAAGTTAGTGAGTCTATGGATTTCAGATACC 
TGCCAG ATG AAAAAGATG CAT ATGGCAATAAATCAAAGAAACAAAAAACAACT CTG ATTTTTCAG AAACTG CTGCAAGATTGTGGT 
CACTTTACTGAGAAACCAAGAACTGCCCCTCTGGGATCAACTGGAGAAGGAAGATTCATCAAAAAAGAATCAAACTTATTTTCTCA 
TGGTACAGTTTTACCAGAAATGCCCAGGTCTTCAGGAGTTCCAGGGCAAGCTGAACCTTACTATTCTTCATGCGGGTCCATCTCGA 
75 GTGGATTGCCACATCACCCACCAGCCATTCCCTCAGTGGCCCATCAGCCTACAAGCTGGCCACCAGTGACTCACCCCACCTCACAC 



581 




WO 03/008583 



PCT/US01/51291 



ccagtcagtacaaataccctgagtactttctcagcgggaacactctcctctaattcacaaggtatccttccattcctagaagggcc 

TGGTGT CAG CGACTTG AGTGCATCTAATTCG TG CCTTTAT AATCCTG ATG ACCTAG CTAG AATGG AAACG CCAT C CATGTCACCAA 
CTGACTTATACAGTATCTCTGATGTCAACATGCTATCTACTCGGCCTCTGAGTGTGATGGCACCCAGCACTGATGGCATGGGGGAC 
ACTGACAACCCAAGACTTGTGAGCATCAATCTTGAAAACCCCTCATGTAATGCCAGGCTAGGCCCAAGAGACCTGAGACAACTACA 
5 TCAGATGTCTCCTGCCAGTCTGTCCGCGGGCACCAGCTCCAGTTCTGTTTTTGTTTCACAGTCAGATGCATTTGATAGATCAAACT 

T CAGTTGTGTAG ATAATGGC CTG ATG AATG AGC CTGG ACTATCAG ATGACG CAAATAATCCT ACCTTTGTT C AGAGCAGTCACTAT 
TCAGTTAACACTCTGCAAAGTGAGCAACTGAGTGATCCCTTCACATATGGTTTTTTTAAAATATAAGTTGTAGGACTTAAATAAGT 

atatagaatattaagagaaagttcagaagtcaaaactttaaaagccgctactgtttcttactttgaaagatatgcctaaagtccac 
gtgcttgctgtgagttgttttctgtatttccccaagacaaactatgtatctttgctaatgtattagttaaatgagatgatatttgc 
10 tttcaagcagatttaaggtgaaaaacgtgtaatggctatgcattgggtaaataaactcatattattgttgaggcccataggcaaaa 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

MOUSE SEQUENCE - CODING 

atggcctcgagtggatataatccatacgtagaaataattgaacagccaaggcagaggggaatgcggtttagatacaagtgtgaagg 
15 gcgatcagcaggtagcatcccaggggagcgcagcacagacaacaaccggacatacccgtctgtccagattatgaactactatggaa 

aaggaaaaataagaattacattagtaacaaagaatgatccatataagcctcatcctcatgatttagttggaaaagattgcagagat 
ggatactatgaagcagaatttggaccagaacgcagacctttgttttttcaaaatttgggtattcggtgtgtaaagaaaaaggaagt 
gaaaggagctattattttaaggattagtgcaggaatcaatcctttcaatgtgggtgaacagcagctgctggacattgaagactgcg 
acctcaatgtggtgaggtgtgttttcatgtttttccttcctgatgaagatggtaacttcacaactgctctgcctcccattgtttct 
20 aacccaatttatgataaccgtgccccaaatactgcagaattaaggatatgccgtgtgaacaagaactgtggaagtgtcaggggagg 

agatgaaatatttctgctttgtgacaaagttcagaaagatgatatagaagttcgttttgtgttgaatgactgggaagccagaggtg 

TTTTTTCACAAGC TGATG TACACCG CCAAGTAG CCATTGTTTTCAAG ACTCCTC CGTATTGC AAAGCTATACTGG AGCCTGTGACA 
GTGAAAATGCAGCTGCGGAGGCCTTCTGACCAGGAAGTTAGTGAGTCTATGGATTTCAGATACCTGCCAGATGAAAAAGATGCATA 
TGGCAATAAATCAAAGAAACAAAAAACAACTCTGATTTTTCAGAAACTGCTGCAAGATTGTGGTCACTTTACTGAGAAACCAAGAA 
2 5 CTGCCCCTCTGGGATCAACTGGAGAAGGAAGATTCATCAAAAAAGAATCAAACTTATTTTCTCATGGTACAGTTTTACCAGAAATG 

CC CAGGTCTTCAG GAGTTCCAGGGCAAGCTGAACCTT ACTATT CTTC ATGCGGGTC CATCTCG AGTGG ATTGCCACATCACCCACC 
AGCCATTCCCTCAGTGGCCCATCAGCCTACAAGCTGGCCACCAGTGACTCACCCCACCTCACACCCAGTCAGTACAAATACCCTGA 

gtactttctcagcgggaacactctcctctaattcacaaggtatccttccattcctagaagggcctggtgtcagcgacttgagtgca 
tctaattcgtgcctttataatcctgatgacctagctagaatggaaacgccatccatgtcaccaactgacttatacagtatctctga 
30 tgtcaacatgctatctactcggcctctgagtgtgatggcacccagcactgatggcatgggggacactgacaacccaagacttgtga 

GCAT CAATCTTGAAAACCCCTCATGT AATG CCAGG CTAGGCC CAAGAGACCTGAGACAACTACATCAG ATG TCT C CTGCCAGTCTG 
TCCGCGGGCACCAGCTCCAGTTCTGTTTTTGTTTCACAGTCAGATGCATTTGATAGATCAAACTTCAGTTGTGTAGATAATGGCCT 
GATGAATGAGCCTGGACTATCAGATGACGCAAATAATCCTACCTTTGTTCAGAGCAGTCACTATTCAGTTAACACTCTGCAAAGTG 
AGCAACTGAGTGATCCCTTCACATATGGTTTTTTTAAAATATAA 

35 

HUMAN SEQUENCE - GENOMIC 

AAACCAAAGCCTGCATATGAAAAAGCTCTAGAAGACAACACATACACACATACTCACACATGCACGTAGGTGATGTCTGTATTAGT 
GAGGCAGAATTATAAGTGAGTTTTCTTCTTTTCTCCAATCTTTATTTAATTTTGTTTATTTGTTTTGTTTTATAGAGACAGGGTCT 
CACCATGTTGCCCAGGCTGGTCTTGAACTCCTAGCCTCAACTGATCCTGCCACCATGGTCTCCCAAACTGCTGGGATTACAGGTGT 
4 0 GAGCCACCATGCCCAGCCTTTCTTTAATGTTTTATATGTGTCTTTTTTTAGGTTGTAATTTAAAAATAAACATATTTTAGCAAAAA 

ATTAAAGACTTTGAATG TT ATT AAAG AATTTAGG TCCGGG AGTAGTGGTT CACG CCTATAAT C CCAG C ACTTTGG CAGGCTGAGGT 
GGGAGGGCTGCTTGAGCCCAGGAGTTTGAGACCAGCTCTGGGCAACAATAGTGAGATTCCATCTCAATCTAAAAATAAATAAGTAA 
AATATACATATGAACTTAGTAACTGGTTGGCCCAGCTTGCTTGCTTTCATGACAGTAATCCATGATTTTGATACCCGTCTTAATAT 
AATCACTATCATACCTCTCTGCAGGCATAGTTATCACTTTGGGTAGGAGTTGAGCCTTGTGCCTCTTTTTGTTTTTCTTGATGGTA 
45 tctaacgcccagtggtgatacattgtcactcatatcaatactggtgtgattcaatgtgtaataatttatattttattcgacattta 

ATGAGCATCT ACAATG CTAAAG GCACTGT ACTAGCCACTCTAGGGAATAAAAG ATGAACAAG ACACAGTCAATG C CTTTAATTAAA 
GAAGTAAATGCACTGATTTTTACTTTTCCTACACAGGTATTGAATTGAGAATTTTGGGGAAAAGAACATGAAGAGTCTTAAAAGAT 
ATGGAACCTGTGAACGCTAAACCTTCATATATTTGCATTTTTATTAGTAAGATTATGGCTGCCAGTTATATTGTTTTATATCTTAG 
GTCATATTTTGAAATGTGATGTGACATAGTGAAAAAGAAACAAAGAGTCTGGAGGTCTGGTTTCAAGTTTCAACTCAGCAATTAAC 

50 tacctaatgaacacgggcaaggtacttaaacttcctgtgcctcattttcctcatgtgtaaaacgagggagatgaactaaatgatct 

acagggttccttccaaccttaaaattgaactaactctctcctgttgagacataaaagaggcaccatatgacttgaaggtgatgatg 
acttcattacttgttctgaaaaatgttaattctaaattggaacaagtaatcactggatctcatggttgtgacacatcagacattac 

T ACAGTTAGAG AAACCC AAGTT AGCACACTGTGTCATACTTCTAGG C AGTG CTATATACG C AAAACT AGCATACCACAGTATAGGG 
CCTACACAATATAAACAAAAAGATTAAAAAGAGATTTTTTTTTTTTTTGAGATGTAGTCTTGCTTTGTCGCCCAGGCTGGAGTGCG 
55 GTGGCACGAGATCGGCTCACTGCAACCTCTACCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACA 

GGCGTGCACCACCATGCCCAGCTAATTTTTTGTATTTTTAGTAGAGATGGGTTTTCACCATGATGGCCAAGCTGGTTTCAAACTCC 

T'TT'TTTAAATAGAGACAGGGTCTCGCTATGTTGCCCAGGCTGGTTTTGAAATCCTGGGCTCAAGCAATCCTCCTGCCTCAGCCTCC 
CAAAATGTTGAGATTACAGGTGTGAGCCGCTGTGCCCAGCCAAGAAAATTTTTAACAATGGATATTTTACGAATGCTTTTTGGAGT 
60 TTTTATGTACTAAGATTTCATTTCTCTGGGTGTTCATTAATCTTATGTTTCAGTTCCTTAAATGAAAATAGGTGAGTGGGGCAGGT 

TTCCTCAGAGGTATAGTTTTTACTTTAGGGACTATCCCTTTCTCCTAAAGTGTGCTTTAAAGACGGCAGCACATGAACTTGTCTTA 

AGGGTCTTGCTCTGTCACCCAGACTGGAGTGCAGTGGTGTGTTCATAGCTCACTGCAGCCTCAAACTCCTGGGTTCAAGTGATCCT 

65 GGGGTCTCACTATGCTGCCCAGGTTGGTCTCCAACTCCTGGTCTCCAAAGTGCTGGAATTACATGGGTGAGCCACCACACCTGGCT 

CTCATTCTTTATGGGTTTTrTGTTTTTTTTTTTTTTGCCCTTAAGTTTTGTTTTTTACAACCTTATAAATCACATAATTGAGTTTC 
AGAGATCTCAAACAATACTAATGCAGTAAGTAAACAGGAGAGCAGCAGTGGGGTTTGGCCAACAGTACTGGTAAAATTCACTCATA 
GT GGTTGAACCCAG CTGTTGCAGCT ATTTG TCCTT AATAGGAAGGACACC T C CTCACT ACAGAG AGTTGGGC AGTG ATTTGCAGT A 
TGCTAACTGGGACTAGGGCATACTCTCGATAAGGTTTAATTTTTTGTAAGAGAACCATGTGGCTTAAATTGATGTAAAGCATCTAC 
70 ATAAACTACATAACGGAAGACAGGTAACTCAGATAATGGGGGTATCAAAGACGAAATTTGGCCATTTATCTAGAATTATCTGAGGG 

AGAACCCCAATGAATCCAACAGATACAATCACTCTGGTTATTAGAGTAGTGTAAGAATCACAGTCATACGTGCTGACTTATTCAGA 
GGGCAAAGTACCAGTGTCTGCAACTTATTTTGAAATACATTTTTAAAAACCAGATAGATGAATGGATAGACAGAGGGATGGAAAAA 
TAAACAGACAGGTGATAAGGCAAGTGCAGCAAAATGTTAATGGTGGAATCTAGTTAGTGGGTATACATATGTTCCCGGAAAAAAAA 
TCTTTCAGTTTGG CTGTATATTTG AATTTT TTTTTTTTTTTTTTTTG AGACGGGTCTTTCTCTG TTG CCCAGGCTGGAATGCAGTG 
75 CCAGGATCATGGCTCACTATAGCCTTGACCTTCTGGGCTTAGCTGGAACCACAGGTATGTGTCACCACACCTGGCTAATTAAAAAA 
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AAAAAAATCTTTTGTAGAGATGGTGTCTCATTTTGTTGT ccaggctggtcttgaactcctgg atcaag cgat cctc cc accttgg c 
ATCCCAAAGTGCTAGGATTACAGGCATGAGCCACCATGCCTGGCCCCAAACATTTTTATGATAAAACAGGAAAAAAACCTGCCAAC 
ATTTCTGAGGGCTTTCCCTGTGTCAGGCACTTTGTATTAGTGATCTCAATTAGCCCTCACAAGAAGCCTGTGAGGTAGGTACCATA 

ttactacccctattttacagataagcaaacaggcacagagaggctaagggacttgcccagagtctcacagctaacaatctaggaca 
5 agctaagattcaaatccaggcctgtgtgtttgcaaagccagggcctttagctgtgaaacacagagaattccgcagatgtttttcag 
agcctccattaaatattactgagtattataaaacttctagaacataggaaaatattttcataacctcagtccaagaagagttctct 
aacattcacaaaaaacactatcaaagaaaataaatcagacttaattaacactaagttaaaaagcttcactaagataatgaaaaggc 
aagccacagactaggagaggatacttgcaatgcatatattttataacaattctgtggcatccatagaggtgctctgctcagatctc 
cattctagagaggatctgcctcagctttcaagccaaagccacatatttccttggagccacctacccaattattaagtacagaggta 
10 gtataagggctaactatctctgtgcacagtgtttgtgttagagctccccattggatttactgagacttcctcaaagatgcactccc 

AT CT CATTTTCTTTCTACCAAATTTACCTTC CTTC CCCCTTTCTTTTCACCAGTGTCAGACCTG CATCTTAAG ATTTT CC CTG CCT 
ATAACTTTTTTCTTTCCCCTTTATCTTTCATAGATGTTACCCCCAATAAATCTCTTGCACTGTTAATTTCATATTGGTACTTGCTT 
CCCAAAGGACCCAACTGGTATACTCATATCCAGAATACATAAAGAATGTCTACAAATCAATAAGAAAAAGATAGATAATCCAATTT 
TtttttTTTTTTGAGATGTTTTCTCGCTCTGTCCCCCGGCTGGAGTCTAGTAGTGGTGACATGGCTCACTGCAAATCTCTCGTCCC 
15 CAGGTTCAAGCAATTCTCCTGCCTGAGCCTCCCCCGTAGCTGGGATTACAGGCACCTGCCACTGCACCCAGCTAATTTTTTATAGT 

TTTTAATAGAGACGGGGTTTCACCATCTTGGCCAGGCTGGTCTTGAACTCCTGACCTCATGATCCACCCATAATTTTGTTATGTAA 

gccctatcattattattattattatcattattattattattattaagacagagtcttgctctgttgcccaggctggagtgcagtgg 

TACAATCTCGGCTCACTACAACCCCTGTCACCCAGGTTCGAGTGATTCTTGTGCTTCAGCCACCTGAGTAGCTGGGATTACAGGCA 
TTCGCCACCACACCTGGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCGCCATGCTGGACAGGCTGGTCTCAAACTCTTGGAT 
2 0 TCAAGTGACCCACCTGCCTCAGCCTCCCAAAGTGCTGGGATTATAGGAGTGAGCCACCNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNN^mNNNNNNNNNNNNNNNNN^WNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^I^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

2 5 NNNNNNNNNNNNNNNNNNNNNNNTWNNNNNNNITNNNNTW^TNNTWNNNI'TNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtlNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNtO^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNITO 

NNNNT^NNNNNNNNNNNNNNNNNNNNNNNNNNI'TNNNNlJNNNNNNNNNNNNNNNNtn^NNNNNNNNNt^ 

3 0 NNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNf^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNN^ 

NNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNNlfllNNNNNNNNNNNNN^ 

nnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'Iltt'JNNNN^ 

35 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNN>fl'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NIWNNNNNNNNNNNNNNNKl^nTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJWNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^JNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

40 nnnnnniwnnnnnnnjtonnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnktjnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhTNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnionnnnnnnnnnnnn^^ 

nnnnnnnnnnnwnnnnnnnnnnnnnnnknnnnnnnnnn^ 

45 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^^ 

^^NNNNNNNN^7NNNN^JNNNNNNNNNNNNN^^NN^^NNNNNNN]SINNNNNNN^^^ 

NKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>n^NNNNNNNNNNNNNt^ 

NNNNin , JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNKNNIWNNNNNNNNNNNNNWNNNNNNN^ 

50 NNNNNNNNNNNNNN>TfJNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

NNNNNNNNNITONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAAGTGGCATGATCTCGGCTCACTG 

5 5 CAACCTCCGCCTCCCAGGTTCAAGCAATTCTCTACCTCAGCCTCCTGAGTAGCTGGGGTTACAGGCGCCCGCCACCACGCCTGGCT 

AATTTTTGTA'rTTTTAGTAGAGACGGGGTTTCACCATCTTGGCCAGACTGGTCTTGAAC'rCCCAACCTCGTGATCCACTTGCCTCA 
GCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACTGCGCCTGGCCGGCTCTTTCTTAAACTGAGGACTCAGCTCAAATGTCACC 
TCCTCAGAACTTTCCTCTCCCCCAGTCACTTTTCATTTTGAAATTCCTTCAGAGAACTGAAAATGTTTTCCGTCTCTTTGAAATGT 
ATGT ACATATTTTAAAAAG CTAAAT AAGCCTCTTG CTAG TTTTG CG TCCTCAG AAGGTCTTTCTTGCGGG CCTCGG AGCCATCTCT 
60 TGGAAATGTGAACATCAAGGATGGTGCTCCATGTTTCTGTCTCTAGGAGGGTTTAAGCCTTGGCTCTTGGTTCCAAGATAACTTCC 

CATTATTTTCCTTTGGATAAAGACAATTAATAGGTATGTAATGGATTGTACGTGCCTGACCATATGAAAAGGTGAGATTTCCTTTT 
TTTTGGTCTTTGCACTCTCTTCAGTGGATTGCCTGTGATGTGCATCATGGTACGTTTTAGTACATATCCAATAATAAAACTGTTTC 
ATTCTTTTGTTGTACATTGCGCATTTCGTGGAAAGAACAGTTTGGGGTTGGCAGGATATTTTAAATTATTTGCCCATATGGGTCCC 
CCAGTTTTGGGCACTTGTATGGCAGGCTGATATTCCCCATTACCTCTCCGTACTAATTTTAACTAGTAAGGGACAGGGGCAAGGGC 

6 5 ATGGAGCTTTGGAGTCAGACAACCCTGGCTTTAAACTGTGCCTTTTATCAGCATTCTGAAGTACTGTATGTTGAAGTAACTTCTCT 

GAACCCCGAATACTTCATCTATAAAGTTAGGAATAATAAATACGTCATAGATTAAGTATGGACATTATCTGATGCATAGCAGGTAC 
TATTCAAATGAAGGAAACGAAGTTATCCTAGGTCCTTTAATGCACTAAATGTGTGCTCCATTTCCGCCTTTCTTGGCATCTGTGTG 
AAATCTCAGGATATAGTGTCCACTAAACTTCAGTGCACTGCCTAATGAGACAACGAACTCCAAGTGCGGACCTTTTGAGTTTAAAC 
GGGTTTCAGTAGGTAAAATACGTAAAGTTCACAGTACCCTCGCAATTTAGATGGAGGAAAAAAAATCAGTCGGGGGGGGGGTCCCC 
70 GTATGCAAATACAGGAATTACAGAAGAAGACAGGACCCCCGCCGCAGCACCACTTCCCCCTACAGGGCGCAACGTCCCGCCGCTGG 

CG CGGGGGTGG AGATTTGCATGTGCGAAGTCGGGAAG AGGGGGAACCACCTCTCG AAAACCCCGGCCGTCG CCCTCCCAGG CCGG G 
AGAGTCGGCCCCGCGCGCCCCCAAAAGCTCCCCAGCGGCCGGCCCTCTCTACGTCATCCGCACCCTCCCGCCCGCTCCTGAACTTT 
AAACCACACTCGGAAGAACAACCTGGAGGAGGGGGATTTCTCAGGAGCCAGCGGCCTTCTCACGCTGCTAGCCGTCACCTCCCGGC 
TCCCGCCGTTCCCTGCGCTCCCGAAGCCCACCCCAAGCTCCCGCTCCCTCGACCCCCTCCCAAGCCAGCCGCCGCAGCAGCGCCGG 
75 GGGCGTATGCGTGGGGGCCGGCGGGGAGCGTGCGCGGGGACAGGCAGGGGCGGGGCGCTGGGGGCGGTCGCGCGCGCGGCGGCCGC 
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GAGGTCGCCCCGCCCACGCCTCCGGGTGAGGGTTGCTGCGTCGGGCCTACGTCAGCCGCGGGAAATTCCCCTCCCGCCAGGCTGCT 

cgcctctcggctgggccagcactcggctctccccgctccgccccctgcccctggctcccgtacggtggacggcgacgctgggtgac 
ccggggtgcaagaattcaggggttgggaaggtgtgagccgcaaacccagcggagggcgggaagaaggaggaggcctctagggtggt 
cgggggactgggggccccgccggcagaggtccctcggcctcctgactgactgactgcggccgcctccggccaggacgctgggagct 
5 gcctgcgggaaggtgcggggagcggagccatggcctccggtgagtgttcatggggcgcgggcctgggccgggggaaaggagctctt 

ctgaagggggtcctgccgcagtgagtttagggagctcagtttttgctggggcgcgttctgtctttaaaatctcatatggtaaaatt 
gtcagcttttaaaaaagttacctgcttcagggtttgcgtgcagaatccaagccacgctctgtaattcgatcctgttgtcatagcag 
gaaccttagaaattcccaacgacttgattttaggattagggaagtcataagcgaaccaaaggaggacgaagagttctcattaaaaa 
tgtatatgtattgaagatggtggttttatgttttagaacaggaatgaggaaccttcagacctcgggcaagctctctcccccttttt 
10 agtttaatttcatcaaatgcaaagaggtgatcccccttgtactgacagttgtacaaaatgtgtcacggctttaaaaatcatccgtg 

gtattttaacacgaattagaaaatccgtggtattttaagtgttaatgttgcttcgaccaagtgtaggccgggcgcggtggctcatg 
cctgtattcccagcactttgggaggccgaggcgggtggataaccagaggtcaggagtttgagaccagcctggcaaacatggtgaaa 
ccccgtctctactaaaaatacaaaaatcagcggggcgtggtggcgcgcgcctgtaatcccagctactcgggaagctgaggcaggag 
aatcgcttgaacctgggaggtggaggttgcagtgagccgagatcgcgcccctgcactccagcctgggcgacagagggagaccctgt 
15 ctctatttaaaaaaaaaaaaaatgtagtttttactgtgagataaagctcaaggttcctaatctgacgaatagagacgttgaatccc 

ccttcctcctcgctggaaataaggggaaagaggagttttagaatatccgagctttaaaataatgagtaggaatgaatacaacttta 
tcacttatgtgactatatattttcccttaataaatgctcgatctctccctttgggggggaataagtttgtaagaaacattgcagag 
caagaaagtctcctatatacacagatgtggttggggctgcctggagcttaaggttgagggggacgggagagccggggcggggggat 
aaatcaagtagcctggggtcgagttggtcttttaccaggattttggcaaggtgagtgggggacactttccagacagaggaagcagc 
20 gtgagcaaaggcagggagggctaaatgcatgttaaatgctgtactaagagaatgaagagggggccccgtttatgaacttgactctt 

atccccaaactgcctggtccagtgaccctcagaagtaggctgatgtctagtagagatgaggaagtaggaagcttaaagaacctttt 
taaaaggttgagcagaacaatgccatagctattgctgtaggcagaaaaggaaattggggtgtttcacatgacatttgatttcagtt 

TGTTTGTGGTTGTGAGAATACTAAGTGTAGTTTAAAATATTTCAACTTTCCCTTTTCCCACTTAAGTGACACCAGACrTTCAGATA 
ATCGTGTAAATTTATGAATTCAAAGCATGTGTAGATTAGAAGTGCTAAGATGACTTCAAATATTTTGTTAATGTATTGGTTATCAG 
25 AAAGATTTTGTTTGGAAGTAATGGAGAATGCCTAGCATTATAAGTAAGTTCAGGCTCTTGGCGATTTAATCAAACTTTATTGATAT 

ATTGCATGAATTTAATACTTCTAATTTTTTCAGTTGAGAGAGGAAACAACCATTTCTATATAGAGTATTGTAAGACCCACAGGATT 
TTAAAATTTGATACAATTTAAATTTGTTCATTGACACTGTATTTTGTGCTGTTGTGAGGAGGAAGGATTCCCTAAAAGTAAGGAGG 
AAATGTTTAAAGAAATGGAAAGTTTTAAAGGTTTAGAAGTTGAAGGGTGATTAACTTTTTTTTTTTTTTTTTTGGTCTTTTCTAAG 
AGTTGCATTAAAATGGGACTATTTAAAATGTAACAAGTTATTTAAATTGTAATTCAGTTGTTAGAAAACTGCCAGGCCTGGAATAA 
3 0 AAAAAAAAAAATGTTTACAGGAATCTGTGTACTTTTCCTTAATCTGTTATAAAGACCrrAGAGAAAGAAAAAGATTCACTAATAAA 

ATTCTAAATTCCTATTCTGTTTTGAAACAGTAATTTAACCGGAAGAGTGACCAAAAAAAAAAAAAAAAAGAAATTGCTTAGTTTTT 

cattgtctagtttagattctgtttgtagtaaggtagtattaaaacctcagaaagtaacttttattcattacgaagtatttaagagc 

ATTTCTTCATTTCTTACCAGATGTCATATGTAAATAGGTATATGTAGTTGAATATGTGATAGCTATAATGTAAAAGTAACATAAAT 

CATAATCTTATAAGCAAAATTATGTAAGTTAGAATGTAGTTTAAAATCATGTATATAATATGATTCTAAATTTTGTTTAGATAAGT 

3 5 TAGCAGATTAATTAGGATTTCACAGCTTGTATTAAGCTGCCTTTCGTTGCTTTTTAAAAAAATTACACCTTGATCACAGTCTTTTG 

ACATAATTAATAATAGATATAGTGAAGAAAAATGTTCCCAAACCCATCTAAGGTATGCATAGTAGGCAGTTGTTGCTTTTGTATAT 
TTATTCTATTTAATATAAGTAAAATTAGATATTTTATGTCTGAATTTAAACCTTCTCATTGTTCCAGTAAAAAGAGCAAAATGTCT 
TTGTGTGG CATAT AGCT CTGTT AACT AATAATTAGTG CTGTCTTTGGTAAAATGTTTT AAAATTTAGAT AATTTATTTTT CTTC AC 
ATTTTTCTTAGTATGGTTCTTCTGTGTCACACAATAGGAAGGAAGTACAGAAATGAATTGTTTTTGTAAACCTCACTTCTTACCAA 

4 0 CTATTTGTAGTGTGAATTTCAAGAGAATTGTTGTTTTTCTCGATTAAAGGGGAGAAATGGAAGTAAGTGTGAGGCAACTTAATCTT 

TAATAACAGAGCTGGAAGTTAGGAATGGATAGCTACAGTAAATGACTTCTTTTTTTAAGTAAAATGCCACACATGAGCATGAATGT 
TTCAGAAATGCAACACATGAAAAAATAGAAATAACAATGGAGTTAAATAATTAAGGTGACGTATGATAGGCACAGATAAAGGGAAT 
G AGTTAATGT AATGACT AGGGAGG AG C CAGACAATG AATCATAATTAGGAACATCTAGGTTATG CATAGT ATCTTT CTCAAATACA 
ATTTAAGGGACTCAGAATTTCATTTTGTTCCAACTTTCTCTCATATGGGTTCTCTGAAAATGATTTTGTTTGTAGGCACATGACCC 
4 5 AAATATTG CATGGGAT AAAATTGTTTTTCTG AAATTCATATTTAT CTGGG CCT CCT CTGTTTTTAT r T oAAAACAGAGGTGATTT 

GGTCTTGCCATTTGTTTTTAACTTTAATACCTGTATAATCTAGGACAGCTTTTAAAATTTATTTATTTTACCCTGGCACGTGCAAG 

agttttttcaagacttaccttttttcccccttggtaacagaatccctattgccagaatcttttacagtttttaccttgtagtgcat 

AAATCAGTTGAATACTCATCTGAAAATTTCCTTTCTTTGATTCTTAAGGCCCAGTTGAAAGTCAGCCTGATGTATTGGAGTAATAA 
AGTCAGCCTGATATATTGGCATAGCCTTTGGCTGATGAGAGACCTAGTTTGAGGAAAAAAATAATAGATCTTATTTTCTTTTTCTC 
50 caaattgagtagaggtgatatttggaaaaatatatattgttagctccattggctcctttaggtctcaggcaaagtctgtcaccgag 

gacctttatgagagacatgcagtctagtcagctattctcaactgtggtgttgacacactggtgtgacaatcatttgtgtgatgtgt 
tgcaagagttaaaatatttgtgttgtaaattatttactttttaaataaatgaaagcatttgaaggttatctctatattgtcatttt 

TTCTTGCTTGCATTTGAATAAGGTTCTTTTTTAAGTGGGAGATAAACACAAGTTCAAGTTACAAGTAGCCAGAATTGCTTTGCCTA 
ATTTACTCACGTCCCAGTCCATATTTGTACCTGAATTTTTAGATTACTTCTCTCAATATGTGCATTGTTGCTTCCACTTCATGTTT 
55 TAAGACAATTATTCTTAATCAGGAGTGTGTTAGAATTTCTTGGAAGGCTTTTTCAGCAACGTGTATCTGGGCTTTAAAAACTATGA 

AGATTTCTTTATCTTCTAAACATCTCAAGTGGGGTAAGGACATGTATGTTTTGAAAAAACTACCTAGGTGATTCTGATGTACATCC 
CCAGTATGAACTCTGTTCTAGGGATTTCTTTGGATCTAAATACTCATTTGGCTATACCAGGATGCATTATCTTCTTAAATTAAGTT 
GCATTTATTTTAGATTGCAGATTATGTGCTGTATCAGTTATTACCTCCAGTTGCTTTTATGCTTGTTTTTTAAATTTGGCACTGCC 
ATATTAGCATACCATTCATAATTCATTTTTATTATAACTTCATATAATTTTCAACTTTAGTTTTATCATGTGTAAGATGGGATAAT 
60 AATTTCTATTATTTTTCAAATGGAGATTAAAGTTAAGAGGATCAAATGAGAAATGTATATAAAGGGGTCTTAAAATAATGTTATAA 

CGATAATTTATGATCCATTTAAACATTTCAATGTAATTTTTTTATTTTAAAAGCTCATGCTTTATTAGATAGGCACTATGTTTTAA 
AATAGCACTCTTTCTTGCCTAAGCGCAAATAAAAACATAGATATATCTTACAAACATTTTGGCTGTATTTTAGAAGTTATTCTGAT 
GTATATTAGCCTTTTAAAATACTATTCAGAATATAGGGGTCAGTCCCAGCTTTGCATAGTGTTGCTTAAAGAAAAATACAGTAATC 
65 AATTTGTTTAGAGTCAATTTTGGAGACGTTTTGGTGCTTTTCAAAACTGTGGCGATTTGAGGTTATCTTAGTTAAGAGTACTTATT 

TTCCCTACAATTTCCTGATTTATGTTTTACCCTCTTGCACTCCATAGATGACTACATTTCAACACATTTTATATTCAGGAAGAATG 
G CATTG TG CAAAG C ACAGT ACTG AGG AAGG AG AT AA CT GG TG CATTG T ACT G ATG CATT AT AT AAATGAT T T AT AG CTGG G AAGTT 
TTTT AAAAAT C AT AAACACAGAT AAAT CAAAAT AGGAATG AGT ATG AGG AAAT ACTG AGGTG TAG CAATC CTGGTACCT ATAAAGC 
ACTATTTTTTTTTCCTTAGTAGTGGAATCTAATTAAAAAATCTGACTAATCACTTATATGATTATTTAACGTTTGAATAACTTGTA 
7 0 TAAACAAAAGACCTTAAGATTTTTTAGTCATTCATTCAATAGATGTTTAATGAATATCTCTGTACAAGGCACTGATGAGTTAAACA 

caatttctgccttcaagtagcttgaagaaataaaacaagtagctttatctcaagaagaaataagacggtaagttttccctaaatta 

cagttatttggaataattgctatacacagaatactatggtagtttaaaggaggggagattatttccagctgggggaatgtagagta 

ttacagtatactgtgttacttggttgtaatactctacattcccccagcttgttaatttttaccaattaagagcttctgcagtagga 

AAAATAAATTCCAAGGACTTTAAATACTCAATA’TTATATGATAACTGATATTTATGTAGTTTTTACTATTTAAAAATATTTAATCT 
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TTTTTGTGTTTTGTTTGTTTTTTTTTTTGAGACGGAGTCTCACTCTGTCACCCAGGCTAGAGTGCAGTGGTACAATCTTGGCTCAC 
TGCAGCCTCCACCTCCTGGGTTCAAGCAATTCTCTTGCCTCAGTCTCCCAAGTAGCTGGGATTACAGGTGCCTGCCACCACATCCC 
GCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTTTCCAGGCTGGTCTGGAACTCCTGACCTCAAGTGATCCACCC 
ACTTTGGCCTCCCAAAGTGCTGGGATTACAGGTATGAGCCACCATGCCCAGCCTCAGTGAAATATTTGAATGCTCACTATGAACCT 
5 AGCAGTTTTATTCACACTCTCTCTTCCCAAAGTTAAACACTTATCATTAACGATGTCATTTTATATCAGnTCCCACCAAGACACC 

TTTAAATAAGTAGTGGGCAGGGATTTATTTGGCCTTTACTTCAGCCACATAAATTATTTAAAATGTGACTTAAAAAGTAATGTTGA 
T T TT AACAG TT TTT AAG AG G AAAATAT A CTT T CTT AAAT AC TC C T ACAAGG AT AT AT AAGGG T ATG AAAT ATT TG AAATTG CAAT G 
TG AATTTGAAATCTTTAAAAT ATG CAAGGAT AAAATCGTG AAATACT CATCTG CATATCTT ATGTTTTTG AGTAAAACTGAAATAA 
GGATTATGAACTTGTTTAGGTTAAAGTCAGTTTTCTCTGGCTCTTCATCTTCTGAATAAACAAATAGGTAGTAGATTCAAACACAG 
10 GGAGTTTACACCATACAGAATAAAATTGAAAGTTACAGTAATACTTTATTCAGTAACCCAAAGTAGAAGCCATGGAATCATCAATG 

ATTCTTTAATTTCTGAGCTATCAGTGATTCTTTAATTTCTCTTAACCCTACTGTTCAGGCACCAGGTGCTGTCAATTTTATCTTTT 
AAATAATCCTTCATTCATCTTATCACTGCCATATATCAGAGATACCCTCATCATTGCCCACATTATTATAGTGGTCTCTAAACTGA 
TGACATTGCTTTCTTTTTTCTATCTGTTCACTGTGACTAAAACTTTTACTCTAAAATGCAAATCTGATCATGTGATTTGCCTGCAT 
CAAAATATTCATTGATTTCATCACACATAAAATGAAATCCACATTGCCAAGTGTGCTCTGACTTTTAGTTCTCTTTTTAAGAGAGA 
15 AAGTGTGTTCCATTTACATTGGTGATTCTTAAATAAACCCTCCTCTGTGGACACACTGTTCCCTTTTCCCTAGAATACCTACCTTT 

TTCCTCTTCATTTCCTCCGCTCTTTTGCTTCATTAACCGCTCTTTTTCCACTGACACAGTTGGGCATTCCTGACTCTTTCGCTCTT 
ATTTCCGCAGAATTTTGTTAGTGCTTTCCTTCCTTCTGTAGTCTAATAATATATGTTGTTTGCCTTGCTCTTCTATAAGGTCCTTT 

TTT T TT A T TT TTT TA C A C T T TAA GTTT TAGG GT ACA TGT A C ACA T CG TGC G GC TT T G T TA CAT A TGT A T A C AT GT G C CAT GTT GG T 
2 0 GTGCTGCACCCATTAACTTGTCATTTAACATTAGGTATATCTCCTAATGCTTTCCCTCCCCCCTTCCCCCACCCCACAACAGGCCC 

TGGTGTGTGATGTTCCCCTTCCTGTGTCCATGTGTTCTCATTGATCAATTCCCACCCATGAGTGAGAACATGCGGTGTTTGGTTTT 
TTTGTCCTCACGATAGTTTCCAGCTTCATCTATGTCCCTACAAAGGACATGAGCTTATCCTTTrTTATGGCTGCATAGTATTCCAT 
GGTGTATATGTGCCACATTTTCTTAATCCAGTCTATCATTGTTGGACATTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAAGAGTG 
CCGCAATAAACATACTTGTGCATGTGTCTTTATAGCAGCATGATTTATAATCTTTTGGGTATATACCCAGTAATGGGATGGCTGGG 

2 5 TAAAATGGTATTTCTAGTTCTAGATCCCTGAGGAATCGCCACACTGACTTCCACAATGGTTGAACTAGCTTACAGTCCCACCAACT 

GTGTAAAAGTGTTCCTATTTCTTCACATCCTCTCCAGCACCTGTTGTTTCCTGACTTTTTAATGATCGCCATTCTAACTGGTGTAA 

GATGGTATCTCATTGTGGTTTTGATTTGCATTTCTCTGATGGCCAGTGATGATGAGCATTTTTTCACGTAGACAACATTTATTGAA 

TGTGTATGTATATATGACACTTCGTAAGAATTTAGCACATATAATCTGTCATCTTCACAACAACCCAATGAGGTAGGTGCTATTAT 

GATTATTCCTATTTTACAGAGGAGGAAACTAAGAGATTTTTAATTTTAATCACATTTCCTTGGTCTTACTGTTAAGAAGTAGCTGG 

3 0 GGTAGGATTCTAAAGGCCTCTTCTCCATACTGTTCTGATAAGGCCCACTGTGTTACCATTTCTCAGGATTGCTTGCGTTCTAACAG 

GATAAGCCTTAGTCAGCACTAAAGTGATTAAGGGACACATTATTATTATTTTTTAATGGAAAACATCTTCACACCCCTATTAACTC 
CCCTACTTGCAAGTACAGTTGAGTGTCTATTTACCTTTTCCCCCACAATTTGGATAATAAAAGTAAAGTTGCATACATTTTAAATA 
GctttATTGAC ATAT AATT TATGTACAACAAACTGTACTTTTAAAGTATG CAATTTGACAAGTTTTGAC ATATGTAT AC AACC CTG 
GAATCATCATCACAAGATAATGTCCCCCCTGCCTTTCCTATCCACCATATATCCCTGTTCTTAGGCAACCAGTGATCTGCTATCGT 
35 TCATTGTATATTACTTTACATATCCTAGGGTTTCATATAAATGGAATCATACAGTATGTGCTCTTCTGGTCTAACTTCTTTCACTC 

AGCATAATCATTTTGAGAGTCGTCCATGTTATTATATGTAGCAGCAGTTCATTCTGCAGATGCATATTTTGAATTTTAGTTATTAT 
AGAAAGTG AAT ACTTTTTTTT CT CTATT ATGTCTTTAGAAAAGGTTTGCATGGG ACTG ATTG CACATTCTTTG AG CCTAAAGTCCC 

TTTAAATGCATTTTCATTTTCAGTGAATGGTCTTTTCATTCAGTATTATGAATATGATGTAAAATCAAGCAGTTAAATATATTTAA 
40 CTCACTTTAGGAGTGTGATATTTTACTTCTGAATACTGCCTTCTTTACCCTTCTTGGGGAATCTTGGGGGAAACCCTTCTGCTAGG 

TCTCACGTGGGAGGCAGATATCTCTGAAGTGGTTATCTCAGAACTTCATATTGACGTTAGCTATAGATATTAAGCTATAAAGTGCT 
AACCAGTCAATATGGTTTGAATGACTTGTTTTGACACTACATAGGGACTCAATTTGAATGGGAAAAAAAGGTGCCTCTCCGAGCCA 
AT CT CCAAG AT AACATTTCGGTCTTGTT ATTTAATG TTAGGAGG AAAAAAATCTTTGTTTTAGTCTG CTGTTATAAAAAAAACAG A 
ATGTTAAAAT CCATT AT TAATTGCT AT ATT AATCTCACTG ACCTCCTC CTTTTTAAAAACTTTTC AG GTGCGT AT AACCCGTATAT 

4 5 AGAGATAATTGAACAACCCAGGCAGAGGGGAATGCGTTTTAGATACAAATGTGAAGGGCGATCAGCAGGCAGCATTCCAGGGGAGC 

ACAG CACAG AC AACAAC CG AACATACCCTT CT ATCCAGGT AATAGACC CTTCTTCTGTGTCTATCTC ACTATT AGTTGCTT CATAT 
ACT AGCT ATAG CAATTATTTTAAAGGG CCAGTTTCTTC ACAGTC ATCTCCACAGGTTTATCTTTTTC TTTT TT CCTTTTTTTTTTT 
AAACGGATCTGTCAAAAAGACATCTATTAGATAGATGTCTAAGGACATTTCTTAAATATAAAATGGAGTCTTCCCCACTGCAGATA 
GTTCTATGGTGCTTGTGTATTAACCTAAGTAGAGCGACTCAATGTTGAGAGTACACTGGCAACTTTTGGATCATGTTCTTTTTCAT 

5 0 GG AACACAGAGATAATAAGGAAAACCCATTCT CTGCAGAGGTGAGTGATATTATTCTGTAGATTAAACATGG ATTTGAGAACTCAA 

TCATAATTCTTCTTGGCTAGTCTTAGGGCTAGAACATTTTTTTCTCCTTTTTCTTAACTTTATTGCTTGTCTCTGATTCTCTGGGT 
CATTGACTGATTTGAAATACCACTTTATAAATACAGTTTTTTCACATTAGCATAAATTTTAAAAAGCTTTTGACCAAAAATGACTT 
TGGTAAACATACTAATAGTTATAAGATGTACTAAATTTATTTATTTATTTATTTTTGAGACGGAGTTTCACACTTGTCGCCCAGGC 
TGGAGTGCAATGTCGTGATCTCAGCTCACTGCAACCTCCGCCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCTACCGAGTAGCT 
55 GGGATTACAGACGCCCACCACCACGCCCAGCTGATTTTTGTATTTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTC 

TCCAACTCTTGACATCAGGTGATCCACCCATCTCGGCCTCCCAAAGCGCTGGGATTATAGGCGTGAGCCACTGCGTCCAGCCAAGA 
TGTACTAAATTTATTTATTTTTTTATTTTTTATTTTTTTGAGACGGAGTCTCACTCTGTTGCCCAGGCTGGAGGGCAGTGGCGTGA 
TCTCAGCTCACTGCAAGCTCCACCTCCCAGGTTCAAGCAGTTCTCCCGTCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCCC 
TACCACGCCCAGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTAGCCAGGATGGTCTCAATCTCCTGACCTCGTG 
60 ATCCGCCTGCCTTGGTCTCCCAAAGTGCTGAGATTATAGGTGTGAGCCAACATGCCCAGCCCAATGTACTAAATTTCTATTTTCTA 

TTTGTAAACTATTTTTCTTTGACTTTCAATGAAGGGTTTATCCTTTAAATGCCAATTAAAAACTTTAATGGCAAAGTAGATTTTGA 
AAAGTGTTGCTTTTTGTTTTTGTTTTTGAAAAGTGTTACTTTTATCAACAGATCTTAATTCACTGTTTTATAACTAGATTATTTAC 
AAAATCTATTCTGTTGATGAACTTAAAGGGAATTGCTGAATTATAGAATAAACCAATGGCAAAATTATATATATTGAATTCCAGAT 
TTCTATTTTTATCACATTTTTGGCAGTAATATGGATTTGGGTTATCTAAGTCTTTTAAATGTTAAAATGGATGAGATGCTAATAAA 
65 AAGGAAATAAGGAAATACTATTTGTCCAGTTTTTTGAGTCATTTTTAAACTTTTCTTCATAATTCATCTTATCCTATGCATCTCTA 

TTTCTAAGATATGTATTTTTACCATTCCAGTAGGTCCTAAACACTTTACAGCTTGAGTTTTGTATTTGCCTACTTATAGTCTTGAG 
CAATTACCTTCTCTTTCATACAGAAAGAAATGTAATACTTCTTGGTTACTTTCAAATTCTATTTAAATTCAAAATTATGGATTTTA 
GTGCCCTCTACCTTGTAAGCTACCCATTCTTACTTTACCTTGCTCCTTTGTGGTATGCTGGTTTTTATAGTCCCTGCTTTGTTCTT 
GCAACTTTACTAGCTTTCAAACTAAGCATTAATTCCTGTCCTCCTTCCTCTTCCATGTTAAACTCTCCTTTTTACTCTGTGTTCTA 
70 GCTATACTTTCTATGTGAAATTTGATGTTGTTAAACTCAATTTGATTTATTGCCTATTCTAGAGTAAACACTTGGGGTATGCTTAC 

TGAACAAATATTTTTGTGAAGTGAAATGTCATATATTAAGTAAAATGATCATATTTATGTGCTATCCTTTCCAATACGGCTTAAAT 
ATATTTTCAAGGAATGTTTATGGTATGACAGTACGTTAAAGAGCrGGGCATTTAGTGACTTAACATCTGTTTTCTCATGTTCTATG 
GATAAAATTTGGGTAGAGTTTTACTTGTTTTGAAAGGAAAATAAGCCCAGTCAAATGATATGACCAATTGAAATTAGGGCAGAAAA 
TATGTCAAGAAACTGAGAGGTAAGTTTTTCTGTACTGGTATTCTCTGGAAAGTTTCATCTAAACTGCAGTTGTTCGTCAGCTGGAT 
75 TTTATTTATCTAGTGCCAATTACATTATAATTAATGTAAATTGAATTCTCATTTAGTAGATCAGTTTATAATGCAATCTATTTGGA 
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tcatgtatttaatttcccccttttttcagattatgaactattatggaaaaggaaaagtgagaattacattagtaacaaagaatgac 

ccatataaacctcatcctcatgatttagttggaaaagactgcagagacggctactatgaagcagaatttggacaagaacgcagacc 

TTTGTTGTAAGTACACAGTTACAGACATCTTCAGAAATAAGATAAGACATAGGATGTTCTGTTTCTTCTCCATGACAATCTGTTAC 

tttttagcagaataattttctcattctacttctatttactgtattttacacttacatttttactatttgcattagaactacccttt 
5 CATTCTTTATTAGTAGACACATCTTATGATAGTTAGCAGGAAGACATTTTTATTGTTATTAAAAGTAAACGTAAACTTCTTGTATA 

CTGTGATTTCCTTTCTTGGGGTGGACAGTTTTTGAAATAATTATTCACTCTGTCTTTTTTTTTTTTTTTTTTTTTTGAGATGGAGT 
TTTACCCTTGTTGCCTAGGCTAAAGTGCAATGGCGCAATCTCGGCTCACTGCAACCTCCACCTCCTGGGTTCJVAGCGATTCTTCTG 
CCTCAGCCTCCCGAGTAGCTGGGATTACAGGCATGCACCACCACGCCTGGCTAATTTTTrTGTATTTTTAGTAGAGATGGGGTTTC 
TCCATGTTGGTCAGGCTGGTCTGGAACTCCCGACCTCAGGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTG 
10 agacaccgtgcctagcctctgtcttttcatttatagttaacttattattattattattttgagacaaggtctcgctctgttaccca 

GGCTGGAGTGCAGTGGCATGATCTCGGCCCATTGC^ACCTTCACCTCCAGACTCAAGTGATCTTCAGCCTCAGCCTCCTGAGTAGC 
TGGGACTGCAGGCATGTACCACCATGCCCGGCTAATTTTTGTATTTTTTGTAGAGATGGGGTTTTGCTTGTTGCCGAGGGTGGrCT 
TGAACTCCTGGACTCAGGCAGTCTGTCCACCTTGGCCTCCCAAAGTGCTTGGGATTACAGGCGTGAGCTGCTGTGCCACGCCCATT 
tacagttaacataaaaatgcctggatgtgagaaaaatcaactggaaaactctagagttattatttagaaagtggcaggttatagaa 
15 ttaacatacaacaatagttctaagataaaaatagtcatgtaatacttcatgatagtgaggctaccagaagatgggcccattcatca 

tgttagaatgtaaattaataaagacgtctggtaggcaatttaactacatggcaaaagcctgaaaaatattaatgcctcttgagcca 
gctgttccacttctaggagtttagcctcagaaaataattaagtgtgttcagacattatgctctaatgctgttcattgcagttctct 
ttgtaatggcaaaaagctagaagcaatccaaatagtaagcaaaggggattaattaaataaactgatacattcatgcaatgtactcc 
tgtacagccttaaaaatcatattgccaatatgtctattggtatgtaaatatagtcacaatatattagataaataggttttctgttt 
20 tttgtttttttttttctttttgagacagtcttgctttgttgcccaggctgcagtgaagtggtgtgatttcggctcactgcaacctc 

cacctccctggttcaagtgattctcctgcctcagcctcccatgttagctgatattacaggcatgtgccaccatgcccagctaattt 
tttggtatttaaaccattagagacagggtttcaccatgttggctgggctggtctcgaattcctgacctcaggtgatccacgtgcct 
cagcct ccc aaagtgctgggat t acaag cgtgagc cacggcacctggccagataaataggttttaaaac aatatgt aaag aataat 

tttattt-ttgtttaagataaatttatacatatacatgatgtgtatatgttaatactaaggtattaatagtagttgtctgggtgggt 

2 5 aagattgtagggttttatgttt ttcttttaacttat attttat aattcatttttgt aatgaacatgtattg gcttttggggaaaaa 

tgaactaatggcaacagaaaagagattaatagtctccacatatattagtaataaccatttagaaaaaaatactttaaatgctcctc 
ttacaataataacacaaaagaaaatatctagtattatacacacttggcaaatatttgtctatattacttgacctcccaacaacatt 
ttacactgtgatcactccttacttgaaacatttttattccttgctttctgtgaaaacaaacttccattttacttcctgcttttctg 
gctgttctttcttagttacaggcagttaaatttttggaccacctcacttattgtcctaataatgctctttatggctgttccaactc 
30 tctccccaattcaggatcccattaaggattacacactataggtaacattatatttaacatgaataacatgaataatattttcatgt 

TAACATGAAACATTTTGGGCAAGAAATCTATAGAAGTGATGCAGTATAACTCTAAAAATATCCCTTCAGTTmTACATTATTGGC 
GATATTATCTTGGCATTCTATTATAAAGAAGAACTTTCCCTTCCTCTCTTTCTCCATTTAAAAAGTATCACTGTAAACTCATGCAT 
TCTTGTATTTAATATATTATAGTTATTCTGTTATTCTTTTGATTTTCAAATTGACCCAGATTTGACTAATGCAAGCCTCTTCAAAC 
TGTCTCCTGTGTTTTTTTGATATGCCGTCATCTTTCTTTGAGCACTTTTTTACTTTCTGACAAAATGAAATGTTCAAGACTTGTGC 
35 TTTTCTTTTTTCTTTTTTTTTTTCCTTTTTTTTTGAGACAGAGCCTTGCTCTGTTGCCCAGGCTGGAGTGCGGTGGTGCGATCTCA 

CCTCACTGCAACCTTCCCCTCCCAAGTTCATGCAATTTTTGTGCCTTGGCCTCCCAAGTAGCTGGAATTACAGGCGTGCACTACCA 
CACCCAGGTAATTTTTGTATTTTTAGTAGATACGGGGTTTCATCATGTTGGCCAGGCTTGTCTCAAACTCGTGACCTCAGGTGATC 
CTCCTGCCTCAGCCTCCCGAAATGCTGAGATTACAGGCATGAGCCACCGTGCCTGGCCAACTTGTGCTTTGCTTGCCCCAGCCCTG 
AAGTCATCAGCTTTTTCCAGAGATTCTTGGTTCCTTCTGGTGGGGAATGGTAGTAAGTCTGATTGCCTTCTCAACATATTCCCTTA 
40 AATGTCTCAAAAGTACCTTAAGTAGCGGGGCACAGTGGCCCATGCCTGTAGTTACAGCTACTCAGGAGGCCAAAGCAGGAGGATTG 

cttgagcccaggagtttgagtccagcctgggcaacagagcgagattgtatctctttaaaaaaaaaaaaaaaaagcacttcaaatag 

AATATTCCCCAAACGTGATTTTACTGTGATCATATCTCTTTCCCCTCATAACTGGTCTTCTTCCAATGTGCCGTATGTTAGTGATT 
GCGATAAAAGACCTATAGGTGTCATCTCTGACATTCCTCATCCAGGTGTACACATTGAATCTACTAACAGTTACCTTCTCAACTGG 
TTTTGAATCTATCCACTTCACTCAGTGAAATTCATCACCGTCATACTACCACTATAGCCTAAACTGGGGCTGCTGGAATAACCTCC 
45 TGACTGGTCTTGCATTAACCATTTTGTACCTTTTCCAAACCCTCTATCTTTCCTCGCTTTAGCCAGTGTGATCTTTTAAAATACAA 

ATGAAATTGTCTTTCCCTTGCTTAAAACATTTTAATGGGTTTATTTGGCTCTTGGAATAAAGACAGCATTCCTTCTATATAGCCTA 
TAAGGCCCACATGACCCACCTTTATTTCTAGCCTTCTATTAAACTCTGCTTTCCTTAATTTTTATACTCCACTCACAATGCCTTCC 
TTTAGTTTCCTCTGTTTCCACTGCTCTTTTCTAGGGGTCTTTGTGTGGCCTGTTCCrTTTGCCTGGAAGTGTTTTTCTTCTGTTCC 
AGCATAGGCTCCCATAACATCATGTATACCTCCTTCATAAAACTTGTTATGATTGCAGTTTAGCATTTGTGTATGTGTGATTATTT 
50 AATGTATATCCACTTGACCAGAGACTACCAGACTTTTTCTGTAAAGTACTAGATAGTAAATGTTTGGGGTTTTGCAAGCTGTATGG 

TCTCTGTTGCTCAGCTCTGCTGTTGTAGCATGAAAGCAGCCATAGATAATATGTAAACATCAGTTTGGCTGTGTTCCAATAAAACT 
TTATTTGCAAAGACAGACAAGATGTTGGATTTGGTCCATGAGTTACAGTTTGCCAATCTTTCCACTAGACTGTAAGCTTCTTGAGG 
AAAGGGATTGTATATCCCCATTACTTTGCAGAGTTTTTGGTATATAGTACGAACCCCAAAGCTTGTTGAATGTCTGTGAATGAATG 
AATGAATAATTGATTCAAACAATCTCTTGATCCTTCATTTCAGAATTTCAAAAATTACCACCACCCCTAATATTCCGTGAATAGCA 
55 GTCAAATATGAGATTATTCAGATGAAACAAAATGAAGTAATATAAATGTATTAATATGAAGAATTCTATAAAATCTTTTACCAAAG 

AAAAAGAAT CAAACCAAG AATCTTT CAAAGAAGTGGAAATACTTTTG AGG AAGAGGATTATAGTTG CAAG ATTTCAAG AAAGG ATT 
AAGAATTCAAGATTTAGCTGACCAAGCATAGTGGCTCATGCCTATAATCCGAGCACTTTGGGAGGCTGAGGCAGGTGGACTGCTTG 
AGTCCAGGAGCTTAAGACCAGCCTGGGCAACCTGGTGAAACCCTGGCTCTACAAAAATACAAAAATTAGCCAGGTAGGGTGTCATG 
TACCTGTAGTCCAGCTACTCAGGAGGCTGAGGTGGGAGGATCACCCGAGCCTGGGAGGCAGAGGTTGCAGTGAGCCGGTATGGTGC 
60 CACTGCATTCCAGCCTGGGTGGCAGAGTGAGATCATCTCAAAAAAAAATGTTTTTTAAGATTTATTTTTGTAGTTATTGGAGGCAG 

AGGAAGGAAATGTGAAAGATATTTTAGATGCTAGCAAAATTGTAGATGTGAAGAACATGAGCATAAGACAGCATGAGTATGGAGAC 
AGGCAGACAAAGTAGCCTCCGGTTGCAAGTGCCATGTGAAGTTTGAACAATAGTAATGTTATTATAATTGAGTTTTGCTTCCTTAT 
TCACGCCCACCCAATTTTACTGATGTCATGGTTTTTCCATGTGGGAACAAGTATGACTGGTGGTGGTGGGGGAGTTCCCCCCACCA 
TCGTCTATGCTACACATATGCAAATTAGTAGTATTTGTAGCTATTGGGAAGTTTTTCATAAATGACATTTTGAAACTTGTTAAATA 
65 TTGTTAGCATTAAACTTCTTTCTAATACAAAAACATTTTAGTAATTTTTTATGATGAATGGCTATAACTTTATATAATGTGGCACA 

AAACATATTCTACTGCTAATAACAGTGAATTCAGGGCTCAAAAAGCAAATCTCTGTGGAGCTAGGCAAGCAGCATAAATGAGTGGT 
GTGGATCAAGTGTAGGAGGACTAACAGGCACTGTAGCAAACTAAAGAGCCCTGAATAAATGGGGCTTAGTCCCTAGCCTGTTGTTT 
CTGTG CCAACCTAGT ATTGCCAGGT CTTTAAAATG T ACAAGAG AAGCCGG AAATCCAG ATGTTCATATGCAATTACCTG ATTTCTA 
AATGTAGATAACCTGTGCAGATTTTTAAAAATATAGGCAACACTTTTGTGAGCCTAGCAAAACATACCTGTGGGCTTCAACCTGTG 
70 AACATCTCTTTACAGCTTTTGCTTTACATTATCAAACAGACTTTATTGATTTGATTCTGAATTTGTTTGGGAGGCAAATTTTACCA 

TTTAATATTGCTTTACTGTTAATCTATATTTTGGTATGTTTGACATAGGCATATTAGTAATTGTAAAACACTGTATGTTAAAATGA 

TTGCCCAGGCTGGAGTGCAATGGCGTGATCTCGGCTTACCGCAACCTCTGCCTCCCAGGCTCAAGTGATTCTCCTGCCTCAGCCTC 
CCGAGTAGCTGAGATTACAAGCATGTGCCACTATGCCTGGCTAATTTTGTATTTTTAGTAGAGACGGGGTTTCTCCATGTTGATCA 
75 GGCTGGTCTGGAACTCCTGACCTCAGGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCACAAGCCACGCGCCCA 
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GCCATATAATCCCACTTCTTACTCTCTCATCTTTATCAGAGCAATTGGAAGCACGTTCATGCTTTGGTATGTACAACTGACAGCAT 

gataacttcagtattgctatatgtttgatttttgcaatattccttgtgtttataatgcagttttgaatattgtttttttcctgcta 

gtttccaaaatttgggtattcgatgtgtgaagaaaaaagaagtaaaagaagctattattacaagaataaaggcaggaatcaatcca 

5 ttttttttttgagacggagttttgctcttgtcgccaggctggagtgcaatggcgcgatctcagctcactgcaacctccgcctccca 

ggttcaagcaattctcctgcctcagcctcagcctccggagtagctgggattataggcgcccaccatcacacccagctaatttttgt 
attttaagtagagacggggtttcaccatgttagccaggctggtctcgaactcctgacatcaggtgatctacccgctttggcatccc 
aaagtgctgggattacaggcgtgagccattgtgcccagctatttatatcttcaacctgtgttttaagttctgtgtttacttttcta 
cttgttgacatgtacctgtatctgaggaatgacgtatactatttaaaatagtttcttcacagttgttgaaaaaaatcttatgcaca 
10 gagaggtttttggtattgttggagagtgtcactgttttatataataaaacttcaaaatgttgtgatccttttgaacatggccttcc 

TTATGCCACTTCCAGCAGACAACATACACTCCCCCCTTTTGAGTGTTAAATAGGCACTGTGrrTATAAGGTATTGGAGTGCATTTA 
gctcaagggtaacacttaatcccaatgtggaagaagaagcatagaaataatagaaatcacacaaagtattttcatagcatatttgt 
gtatatgactagatatttactgttcagtgaattttattggggatagcatttattaagtatttatacttatggtactatctgcctca 
tgctgtaagtataaatgcttaatactccctggctaactgttacttgtaagcactctgtattgtttgaatagataagtactaccaca 
15 ctagatgctggcatcctatacttagagtagcctccattctgaagtctttgcagctacttaaatatgcagaagtcaggaattaaatg 

actgtaatattttcaaagaatatatttcttggtcatatttgagacatccttatactgttggtttgtatttttcctggatgtataaa 
aataatttaagagatatgttgataatttaaggaatatattcacaggtaattactgttttatgaaccataagatctgcatctcttta 
ggttttatttttcacactatttagtataaagcggaaagtaaaagtcaccttcttcccttccagtcttaccaggggagactgctatt 
AAGTTTGATGTATATTTTTCTAGAATTTTCTTTATACATGTGTAGTTATATGTAGACATATATAT nTATAAAAAAGGAATCATGC 
2 0 TATATATCCTATTCTACrCCTTCATTTTTTTCCACTCAGGAATATACCTTAAACTTTCCATGTCAATACTTACAAATCTGTTTTTT 

GCTCTGTCGCCCAGGATGGAGTGCAGTGATGTGATCACAGATCACTGCGGCGTTGACATCCTGGGCTCAAGCGGTCATCCCACCTC 
AGCCTCCCAAGTTGTTGGTGCACCAC CATGCCCATG CCCAGCTAGTTTTTGTATTTTTTG TAGAGACAGGGTCTCGCCATGTTGCC 
CAGGCTGGTCTCAAAACTCCTGAGCTCAGCAATCCACTTGCCTCGGCCTTCTAAAGTGCTGGGATTACAGGCATGAGCCACTGCAC 
25 CCGGTCTATTTAGTCTTCTATTAATGAACATGTATGTTGTTTTCATTTTGTTTTAAAAGCTCCACTGAATATACACTGTGAGCTCT 

tgtgtgattatttccctaggataaatttttggaagtggaaaatttctgggtcaagagtatgctcatttaaaattgtgattcattgc 

caaattaataggccagacttttaaagaggcaggtaagtctagatgcaatataaaacaaggaaattataagtgatagctatcattta 

TTAAGCACTTCTTGTATGTCAGGGAGTAAACGTTAGTGCTTTATGCACACTACTTTATTTAATCGTTGGAACAATTCTGCTTTATG 

gaagagaatgccaagacttttgttatttaactgtcccaaatcatgctgcaaatataagtggcagacctggaattcatatgcaggtt 

30 CCTTGACTCCAGTGGTAAAGGCATTAAAAAGGAAGATGCTGTCTGTGGAATTTCTTTTTCTTAGTTTTGGCAGCTCAGAATCAGGC 

ttgttttttgagatgcccgggctggagtgcagtgatgtgatcacagctcactgcagccttgacctcccaggctcaggtgattctcc 

cacctcagcctcctaagtagctgggattacaggtgtgcatcaccatgcccagctaatttttttttttgagacagagtctcactctg 

tcacccaggctggagtgcagtgtcacaatctcgacttgctgcaaccctcacctcctgggttcaagcgattctcgtgcctcagcctc 

tcgagtagttggaattgtagatgtatactacgcctggctaatttttgtatttttattagacacagggtttcaccatgtcagccagc 

35 CTGGTGTTGAACTCCCAACCTCAAGTGATCCTCCTGCCTCAGCCTCCCAAAGTGTTGGGATTACAGGTGTTAGCCACCACGCCTGG 

ccagagtttctgtattttttgtagagatgggttttgccatattctccaggctgatttcaaactcctggggtccagtgatccgcctg 
ccttggcctcccaaagtgctgggattacaggtgtgagccactgggcccgactcaggcatgatattaatagtgaattctcataatgg 
caattaaaatagttgttggtagatagtaagtgctttatatattttatttcatttaatccttataacagcctacgaaataggtacta 
ttaataactcaattttaaaaataagaaaatggaagcatagaaaagtgaactcaggcttgtaatcccagcactttgggaggccgagg 
40 tggggggatcacgagatcaggagttcgagaccagcctgaccaacatggtgaaaccttgtctctactaaaaacacaaaaaattggct 

ggacgtggtggcacgcgcctgtagtcccagctacttgggaggctgaagcaggagattcgcttgaacccaggaggtggaggttgcag 
taagccaagattgctccactgcactccagcctgggcgacagaacgagactctgtctcaattaaaaaaaaaaaaaaaattagccggg 
cgtggtggcgcacacctgtgatcccagctactcaggaggctaaggcaggagaatcgcttgaacccaggaggcggaggttgtggtga 
gccgagatcacgccattggactccaacctgggcaacaagagtgaaactccatctcaaaaaaaataattaaaaaaaaaaaaaatcaa 
45 gtaggccaggcacggtgtcttatgcctgtaatcccagcactttgggaggccaaggtggagaggattgcttgagcccaggagtttga 

gatcagcctgggcaacatggtaaaaccccatctctacaaaaattttttttaattaaccagatgcaggggtgcacaactgtggtctt 
agctactcaggaggccgaggtaggaaaattgcttcagcctgggaggtcaaggctgcagtgaacggtgttctcactattgcacttca 
gcctgagcgacggaacaagaccccgtctctaagtaaagaaaaggaaagtaatttgttcaaggttatatagctgatgagtggtagag 
ctaggatttgaacatagggagcccctgactctaaggtcatggttttaacaactctaccatgccgcctggatgaatattgatttggg 
50 gaaggaacaatcctgccagttaatccttcccactatttatgtttcctgttgttgtttacttgttttttctttgtttgtttgtgatg 

gagtctccctctgtcgcccaggctggagtgoagtggcacgatctcggctcactgcaagctccgcctcccgggttcacaccattctc 
ctgcctcagcctcccgagtagctgggactataggcacccgccaccgcacccggctaattttttgtatttttagtagagatggggtt 
tcatcgtgttagccaggatggtctcaatctcctgaccttgtgatccgcccgcctcagcctcccaaagtgctgggattacaggcatg 
agccaccacacccagcctgtttgcaaattcattccttcccgagcctttcagcagtggttctcaatttgaatgtgcataggaatatc 
55 ttagtactgttaaaaatgtagatttcaggccacacttccactaatttgatagggctggtatgggtcctgggaatctacattttaaa 

aaatatttttaaaataataacttatccgagtcacatggcaccaaagtgtgttagcagccaaaagtatctgttcgggtctgcagcag 
ccccaattcttgcctcctcaggagacagaaggagagaccgagacaagttttagagcaggagtgaaagtttattaaaaagccttaga 
gcaggaaggaaaggaagaaaaatacacttggaagagggccaagcaggtgacttgaaagacaggtgtgctgggaatctgcattttaa 
caaacatctagatcagtatttcttaactctttcaccatgacccacagtaagaaatagattttgtttttgagttcaatatatataca 
60 tacaccacacccttaggacagcgataccctatgtattagtccgttttcactctgctgataaagacacacctgagactgtgaagaaa 

aagaagtttaattggacttacagttccacatggctggggaggcctcagaatcatggcggaggtgaaaggcacttcttagatggtgg 
cagcaagagaaaatgaggaaaatgcaaaagcggaaatccctgataaaaccatcatatcttgtgagacttattcactaccacgagag 

CAGTATGGGGGAAACCACCCCCATGATTCAAATrATCTCCCACTGGGTCCCTCCCACAACACATGAGAATTATGGGAGTACAATTC 

AAGATGAGATTTGGGTGGAGACACAGAGCCAAACCATATCGCCCCACTACATGCAGTGTACTCAATTCTATTCTGTACCTTTCCTT 

6 5 TCCCTTCTTTTTCTTTCTCTCTTGCATTGTTAGTGCTTACCCAGCCCACTAAATTAATTTTACAATCAGTGGTTCCCAAGCTACAA 

TTTGAAAATCTCTATCTGAGATGATTCTGATGCAAGTGATCCACAGAGrATACTCTGAGAAACTTTGATCTGATCTACATGCTGAG 

ttcagcttctcaaatatggcctttaaagcccttcataatctggaagccttcctttccattctagctttcattctgtacctcagctt 

cctacccctccttcctctaccactgagtgcacacatgcacttacttgtttttgccgttctgaactatctgcactgttagaagagcc 

ATGTTCTTTCTTACCTCTGTGCTTTTATACATGCAGTTCCTTTGCATGAAATACCCTGATCTGCCTGGTGAATTTTTCrXACTCAC 

70 cctccaagtttaaggatcacatcgtctttaaagccttccctgaccttctctctgttttcccaaagtacctgtgtgtgtgtgtatat 

atatatgtgtgtgtatgtatgtgtgtgtgtgtgcgtgtgtgtatgtgtgtgtgtgtatatatatatatatatatatatattttttt 

T T TTT TTTTT TTCTTTTC CGAGA C A G AG T TT CGC TC TTGTT GC C CAGGCTGGAGTGCAATGGTGCAATCTTGGCTTACCGCAACCT 

CCACCTCCCAGGTTCAAGCAATTCTCCTGCCTCAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNIWNNNNNNNNNNNNN^ 

7 5 nnnnnnnnnnnnnnnnnhnnnnnnnnnnnnnnnnnnnnnnnwjnnnnot 
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nnnnnnnknnnnnnnnnnnnnnnnnnnnknnnnnnnnniwnn^ 

NNjgNNNNNjjj^n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^^ 

N>n»JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN17N^ 

TCTCGGCTCACTGCAAGCTCTGTCTCCCAGGTTCACACCATTCTCCTGCCTCAGCCTCCCGAGTAGCTAGGACTACAGGTGCCCGC 

5 caccatgcccagctaatttttttgtattttttagtagagacagggttccaccgtgttagccaggatggcctcggtctcctgatctc 

GTGTTCCGTCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCTTGAGCCACCACGCCCCGCCTTATTTGTACTTTTCTACCAAA 
AATATCACAGTTGTTTTCCTTACCTGAGATGCCCTGAAAGCCTTCTCAGTTCTCTTAAGTCTGAGATAACATCTTCCTAATTATAC 
GGTATACTCAGCAATTAATCATTGAAAGTTTTGTGTTATCTGTTAGATCATTTGATTCTTCAGGAATTTTCTTAAAATATTAATTT 
CATGCTACTTGTGGACAGGGTCTGTGATGGAATCTTGTTTCCATTTCACTTTGGCACCTAAACAATGTATTTGTTTTACTGTTATC 
10 TCTATCTTCTCAGCTAAGTGCCTTGAGCTATTGAGTTTCCTACCTGCACACAATAGATTCCCCAACTAGTGTGTTTTAAGGCCGGC 

CTTTATCTTTCTTGCCATTTGTTCTTTAAAACTAAGAAACAGTCTCTAGCAAACGGGGCATAAAGCAGTCTAATACTGTCAAATTT 
GAGG CTTCAAGT AAAGG ATTATT C AAATTGTCT AATTGCCAAAGTCT AAATTGGGTG AGGAATTTAATT AGGG ACTCCAAT ATCAG 
ATTTTAACAGTGTTTACTTAGCTAGAACAAGAGTGGCAGTTAGACTTTGTAGAGGACTCTTAACTGCAAAAGCTGAAAAAAATTTG 
TAATTATATATCATTTTCTAGT TATGTACTTTGGTAATG AAATGTT AGG ATTTCTAGTATGCGGCAGTT AAACT CCAT AG AAT ATC 
15 TAAACTGTATATTAAATTTTGTGCAATAAAATTGATTTTGACAATAAAGAATTTGCAATTAAGTTTTATTAGGTAGTTTACTGTTT 

TCCCATGTAGAGAATCTTGAGTTGTTATGAGAGTAAAAGGCTGCTATACAGTTGAGTTTGGGAAAACTACATTACTTAGTAGTCTG 
AAAGGGAATACAGTTTAATAAGTAGTCTAACATAGATTCTTATCTCTAAAGTCTGGTCTAATACAAGAAAAAGCCTTTCCTTACAA 
CTGAAAACTTAAAGTTTGAAAAAATGGCTCATGTGTACTTCATTGTCCTTTCTTTATTGCAGTCAGAGTTTTCGAAGCCTTTTTTT 

cattaccctaggcagaacttgtgtactttcttgctttcagtattccttgagcatatttccattataaagtttttcatgttgtatta 
20 tataattttagtttatgtatctatttctcatccagatactcatctcactaaggtcaggcattgtcttttcaaatttgtatctaaca 

ctttactatggtagcacataatagatactcaataagtatgttgaaaggttgagtaaattaatgatatacttctagtatacttctag 
cacctttactgtttgcctggcacatgaacacttaaatgtcaacttttattattatacataggggatactttatatactttttaagt 

gagacagggtctccgtatgttgcccaggctggtcttgaactcctgggcttaagtgatcctcctgcctcggtttccaaaagtgctga 
25 gattacaggcatgagccaccatgcccgactgagacatagttcttaaaattgttattccaggctgggcgcagtggctcacgcctgta 

ATCCCAGCACTTTGGGAGG CCGAGATGGG CGG ATC ACG AGGTCAAG AG ATACAGACCAT C CTGG CCAACATAATG AAACCCTAT CT 
CTACTAAAAATACAAAAATTAGCTGGGCATGGTGGCGTGCACCTCTAGTCCTAGCTACTTGGGAGGCTGAGGCAGGAGGAGAATCA 
GTTGAACCAGGAGGCGGGGGTTGCAGTCAGCTGAGATGGCGCCACTGCACTCCAGCCTGGCGACAGAGCAAGACTCCATCTCAAAA 
AAAATAAAATTATTATTCCATATGCTGTGTATTTTTGCCTTGTTATTTATTTTTATTTCAGTAGTGTTTGACAGTATTAGAATTTT 
3 0 AG AAATGTT ACACTT CT AGAG CTAGTAGACATAATTGATTTTT AAAATTT AATTCCTGCTTATGAAAAATAT AG CATGAT AATATC 

TTCTTGGTTAAGAATGAAATTCTCATTACACACCTACTGATTTTAGGGTTAAAGGAGTGATATTTCTTTCTAAAGGTAGATTAAAC 
ATTTAACAT AAAAAG G AAGGGGCTGGGC ACGGTGG CTCACAC CTGT AAT CCCAG CACTTTGGG AGG CTGAGGTGCG C AG ATCACGA 
GTTCAGGAGATCAAGACCATCCTGGCTAACAGGGTGAAACTCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCATGGTGGCGG 
GCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGACGGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGGGAGCCAAGCTCAC 

3 5 ATCACTGCACTCCAGCCTGGGTGACAGAGTGAGACTCCATCTCAAAAAAAAAACAAAAAACAAAAAAAAAAAAACATAAAAAGGAA 

ggagaacaggagaacagttattaccttatattttgactaactacaaagtgaaattttaaactagtttaagaggaatttgagagaag 

TCGATTGGTCTCATGCTTCCTTCCGTTAGTTTCTGCAAATGTTAAAACTGAGTATCAGGCCAGGCACGGCCACTCACACCTGTAAT 
CCCAACACTGGGGGCCCAAGGTGGGTGGATCACTTGAGGTCAGGAGTTCCAGACCACCTTGGCCAACATGGTGAAACCCCGTCTCT 
ACTAAAAATACAAAACTTAGCCAGGCATGGTGGTGCATGCCTGTAATCCTAGCTGCTTGGGAGGCTGAGGCGTTAGAATCTCTTGA 
40 ACCCTGGAGGCAGAGGCTGCAGTGAGCCAAGATCACAACACTGCACTCTAACCTGGGCGACAGAGTGAGACTCTGTCTCAAACAAA 

ACAAACAAAACTGAGTATCAATTTTGACATTACAGAATAAAACACTGCATTTTGTATTATAGAATGATATGTATCTATTAAAATGC 
CTACAGCAAGCATTATCCTAAATAAGAGAAATATCAGAAACATTCGCTTTGAAGTTAAGAATGAGAAACCAAGGCACACTTTTACC 
ACTTGTATTCAACATCGTAGTGAAGGTCATAGCCAGAGCAGTGAGCATTGTAGCCAGTGTACAGTAAGACCCCCCAAAAAGTAGAG 
GCATAGGATTGAAAAATGAGGAAATAAAACTATAATTATTTGAAATTATTATAGTGATAACCCAAAAGATATATAAATGGATTATT 

4 5 TAGATAAGTTTAAAAGAGTGAGCTTTGTGCATTGGCAGTATAGCCAAGTGAGGTTTATCTTAGGAGTGGTTATTGTTAATTGAAAA 

CTTTTTCCTAATATCCTGCTGTCATGACTTGCAGTATAGTCAGCATTGGCAATTTTTGACAGTCTTTTTGGAGACTGAATAAAAAA 
TAAAGTTTAAAAGGGTTAGTGGATGTAAAATTAATATATAAAGGTCAGTCATATTTCCATATCTCAGCAGCAAATAACTGGAAAAC 
ATCArTAAAACAAATATTGTCAGGAGATATGAAGTATGTAGAAACAAATCAAAGAAATGATAAGATTTCTTTAGGGAAAATTATAA 
AATTTTATTATGAGATCTTAGAGAATACTTAAATAAATGGAGAGGTATTCCGTGTTCTCTAATAGTAATATTGTAAAAATGTCATT 
50 TTCCCAGGCCGGGCGTGGTAGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACAAGGTCAAGAGGTTGA 

GACCATCCTGGCCAAGATGATGAAACCCCATCTCTACTTAAAATACAAAATTAGCTGGGCGTGGTGGCACAGGCCTGTAGTCCCAG 
CTACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCGTGCCACTGCACTCCAGC 
CTGGGCAAAGAGCAAGACTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAAGTCATTTTCCCCCAATTGATAAGTAGATTCAATGCAA 
CTCCATATTAAATGTGATAATTCTAAACAGGAACAGAATATAGAAAAAGAACAATGAGGAGAAATTGACCTCATCAGATAGAAGTA 
55 TTAATACTAATTAAGGCAGTGTCATATTGGGATAAGAATAGATAGATTGACTCATTGGAGTAGAATTGAGAGCCCAGAAGAGACTC 

CAATCACCTGTGACCCTGAACTGGAATAATTGGGTAAATCATTATCTTAACTTGTTTTTATTAATCTTTCTTAAATGTATGTATAG 
CTCAGATTTATTTCAATATTTAATATTGCAAGCGTTTTGGTCTTATAAATTTAGTGATGTTTTTGTGACCCATAGTCTGCCGTAGA 
AACTTAACTCTTATTAATATTGATTAGCCTATGGTAAAATTGGTTTTATTATGGTGTTGTTTCGCTTGAAGTTGCAATTTCCAAGA 
ACCTATAGACATCATCCTAGAAGACATTAAGTGAAGACTTACTGTGTATATAAGCAGATTTGAAATTAAAAATATAAAAGATCTTC 
60 TGAAGTTGCAACAGTGCTCAGAAGTATTATAAAATAGAAATAAATCATTTCCAAAAGAGAGATTTCATTTTTGCCCAAAATCTTTC 

TTCTAAGCTATAAAAGACAAAACTGTTCAATACACAGTTTTGTCAATTTAAATCTACATATTCACCCAATTTTTATAAGATAAAAT 
AAAAATGTATAATTATTGAAAAAAGAATTGAGAGCCCAGAAACAGAGCTAAGGAAATATGCGACTTTAGTGTATGACAGAGGTGGC 
ATGTCATATCAAGAGGAAAGGAGGAAATGTTTGAGAAATGAAGCTTGAAAAAAAAATAGTTATTTAATTAAGTCGGATTCCCTACC 
TCACATCATATACAAATATCAGCTGAAGATGGATTAAAGGCTTTAAAAGTGAATCAACATTTTAAAAACTTTTGGTAGACTATGTT 
65 GGTAAACATTTTAATCCTTGAGGTATAAAAAGACAAGACACAAAGTGTTTTCTATAAAACTTTTGATAAATTTGATTATATTCTTA 

ATTTCAATTTATTATATTTTTCAGTTCTAGAATTTGATTCCTTTTTTTCAGTTTCAAGTTCTCCAGTAAACTCTCAATCTTAATTC 
CTTGAATATATTAAGTATAGTTACTTTAAATTATATGTCTGAAAACTTCATTATTTGGATCCTTTGTGGTATGTTTTTATTGCCTG 
TTGCTTTCTTTTAAAAAAAAATTTTTTATTTTGCCTCCTCATATGTGTGGTTATTTAAGATAAAATACCAGTCATTTTCTGTGAAA 
AAGAGTAAAGATTTTAGGCCTACAATATTATCTCCCTGCAGAAAATTTTCTTCTGGCTAGTGGCCGGGTACACTAGCAATCCCAGG 
70 TCACCTAAAATCAGTGAATGATTTAGGTTATTTGAAGTTGGGCTTTCATCCCTGAAATCTGATATGTTTCCAGTTCACCCTTACTC 

CTAGGGTAT AG CTCTTTC AGACCTCAAATCCC CCAAAGC CTTGGGT ATTT AT CAGAT CCCACATCCTTGGCAAACTCTCAACT CCT 
TTATTTTTTCCCTATAGTTTATTGAGAGTTCATCTCAATCTTCTTAACCATCTCTTAGAAAATTGTCAGGCTATATTCAGATAAAA 
GTGGCCTCTCATTCTGAACTGTGGGTTTTCTTCTCTCATATCTTGGTCGCATGGTTTTTCATGACCTTGTTAGCTCTCTAATGTCA 
TTAGAGAAATTTTGTTTCATATTTTGTCCACTTTATTCTCATGGTTGAATTGGTCCAGTTTACAGATTATCATCTATCATTACCAA 
75 AGTAGAACTTCTTTTTATTAACGTTTACTTTATGCTTTCTTCAGTAACTTGTAAAAGTATCTAAATGTTTGGTTGTTCAATAGGAC 
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TTTAAGTAATTCTTCAGTCATTTATGTTAATTGAGAAAATGTATAATAAATATCACTACTAGGTTCAACACCTAGTGGAGATACAT 

cagacatcccttctgacttcatttgaaactttgtctaataggatagaagaggcatacataaatgattatcatgtaagattttaaaa 
cttttaagggcataagaaaggtataggtcaagtcttgcactgatttagagaggagaaatattccctccattgcagaggatgaagtt 
aggctttatagaaaagaagctttgagctggggtttcagccttacactgaatcttgcattgggtaaaaacgggtatctgtcatgatt 
5 cttgcctgtcagtagtttttaaccatgttgtgcagagatgaaagtaattctgatgcagtagtaattgtatttccacacattgagaa 

gattcaaagcaaaatctcataaacagtgattttttttgagaagtaagtagaatttcttccctgtagtagaactattatgtgactaa 

ATGTTTTTGAACTTTGGCTTATTGACCAGTTTGTTTATTTTTCTTTTATGTGCCATTTAAAAATATrTAAAATAAACTTTTATTGA 
GATACAATAAAATCTACCCGAATATGTCCTGCTACATAACCACAATCAAGCTATGGAACATTTCCArCACCCCCTAAAATTTCCCT 
GGTCCCCTTCTCGCTCAGTTCCCTACCCTGCCTCTGCCTCAGGCAATTACTAATCTGCCTTCTGTCACTGGAGATTAATCTTTTCT 
10 AAAACTGCATGTAAATGGAAGCATACAGTATACTTTTGTATCTGGTTTCTTTTGCTCAACATGGTTTTGAGATACATTCATTTGGG 

AGTGTATACCCATAGCTTGTTTTTTTGTTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGG 
CACAATTT CGG CTCACTG CAAGCT CTGCCTCTCGGGTTCACCATTCTCCTG CCTCAGCCTCCCAAGTAG CTGGG ATTATAGGCGCC 
CGCCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGAGGCGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCCAACCT 
CATGATCCACCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCACGCCTGGCCAGTTTGTTCTCTTTTATTGCT 
15 GAGTTTATTCCATTGTAGGTCTATACCACACTTTGTTTATCCATTCACAGAGTTCACATAGGTTTGTTTTTAAACTTACCAGGAAC 

ATCTAGCTACAAATTTATCTTTTTTGCATATTGATTACTCATCTTTGCAATTGAGAGACACTAATATCTTGAATGCTACATTTATA 
ATGCTGTAAAAATGGATTTTGAAGAGGTAGCTCTCATATTGCCTACACAATAGTGCCAGTAGAGTATGCTGCTGTAACACAAGTGT 
TGGTATCATAACATTTTGACCTTTCAGTTGTACAGAGTACAGATGTGTTTTTATGCACTGTTTCAAAGATTAAGCATAAGAATGCT 
AATACTGGGATACTTATAAATGTTGTGATAGCTAAGTAGACTCTCAATGTCATTAAATAAAAACAGTACAAAATACATTATCAGTT 

2 0 TTATTAGTTATTGCCTGTAAAATAAGGAATTTGGGCTTAACTATGTTTCTAAATTTAGTGTTTCAAAATTTAATACTTTGCAAAGT 

AAAATTGTTATGTAAATAATGTGCATGTCTTGCTTTTTAAAAATATGACTTATTGCTATAGCTTATGGCATTTGAAAAGGCAATAT 

TTTCTTTTGGAACTGGATTTCTGGTTCAAATACTAATTTAACAAACTATTATACTATATTCTATCATGAGCTTTTCTAGTTTTATA 

GAACTGTAAAATTTTTAATTAAAACATTTTTTAAGTTTGCACGTAAAATTTCTTATGGAAACTAGCTATCTTAACATTTTTTTGTT 

TCTTGGTATTTCATCCTTAAAATGTTGATCCACATTTAGTAGATACTCTTGTGTATGTCATTTTTATGTACAACACATGTACAATT 

25 ttctaatagatttcaatttttaaaagcataggctctaaatttaatgacttgagttcacatttccaccctgtcactgtgaaactttg 

GGCAAGTAATTCATCTCTTTACAGTCAGTTCCAGGCCAGGCTCAGTGGCTCACGCCCATAATCCCAACACTTTGGGAGGCCAAGGT 

gggtggatcacttgagcctgggagtttgagaccaccctgggcaacatagtgaaaccccatctctacaaaaaaatagaaaaattagc 
tgggcgtggtggcatgtgcctgtagtcccagctactcaggaggctgagatgggaagatcacttgagcctgggaggcggaggttgag 
gtgaaccaaaatcgcatcactgcactccagcctgggcaacagagtgagacccccatgtcaaaaaaacgaactaaactcagttcctc 
30 gtttgtaaaatggggatgaaagtaattcttgtacagatttaggagataatttacagagtccttaacacaacaactggaccaaatac 

ATACTTGTTG AATG AATG GGT AAATG CCAT T CTTTGTTGTGTACAAACCTGCAACTATTTTTTAAAACTTTG ATTTGTTATT AATG 
TCAACTTGGGATTTTGCTTTAAATCCCAGGTGAGGGGATAGTTACTTCCTGAACATGGCTATAATTTATCAAATACTGTTAGATAG 

tgattacttgataagaatgataaaaggcattcttgagattgtatactgttctatttttattcatacatatttggatgctattcaag 

gttattggctataatgggcagggaggaggacctagcaagtctttaggtctatgtgactattacatttaaaaaattttttttttcta 

3 5 ttcagtccctgaaaaacagctgaatgatattgaagattgtgacctcaatgtggtgagactgtgttttcaagtttttctccctgatg 

aacatggtaatttgacgactgctcttcctcctgttgtctcgaacccaatttatgacaaccgtaagtacttcattttcttatatttg 

TAGTCTTAACTTGrTTTTTGTAATAGTTTAATTCTTAAAATTATTTTGGTAATTAGGAAAACAATATATTCATGATAGGAAAACTT 

ccagacattagagaaatatataacagaaaggaaatcttctctaatctcatcctccagagataatcactatccttaggtgcatattt 

taccagtttcttcttcctgtatatacacagatacattgtcatcatcatcatttttgacacagtacaattttggcaacttaaaatca 

4 0 TAAGTGATGATTGTTTTAAAAACTAACTTTCTTCTTACCATATATCTTGGACATTTTCCTTTTAATCACCTTATTCTTTTCAGTAG 

CAGCATATTTTATTATGTAGTTATATCATAATTTTATTAATTACCCTCTTACAAGGCATTTGGTTTGTTTCTTTTCTCATTTTTTC 

CACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCAQTCATGGCTCACTGCATGGCAAATGCTGGCTCAAAGGATATGGATATATCTC 
ATTTTGAAAGATTATGAAACTTTCCCCCAAAATACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGTGTAC 
45 ATAGACTTAGATATACGTCCACCAATGGTGTATGATATACCTGTTTTATGTGTAGAAGGATAGAGAGACTTAGGGCTATAAAGGAA 

GCATGAAAGTTGTATTGCCATAGGGAGATGTATTGCCATAGGGAAAATTGTATTGCCATGGGGATGTGGTCATGATTTATGAAGAT 
TAATCTGGTGACAGTGGGTAGGATTGATTGGCGGAATCAGAATTTAGAAGCAGGGAGATGTAATTAGAGAATATGTCATTACCTAG 
AAATGAAGCCACAAAGTCTAAAGTAAAGCAGrTAGAAAGGAAGTGGACAGATAAATAGATGATTAATGTATTTAGTGTCATTTATC 
TATACACTAAAACTTTTATTCTGTGAATGCTTTTCCTCAAATTCTTCCCTGCAAAAAGAAATAAAATATTACTAAGGTAGCAACTC 
50 ATTTTTTTGAAAATCCTTTATATTTAGGTGCTCCAAATACTGCAGAATTAAGGATTTGTCGTGTAAACAAGAATTGTGGAAGTGTC 

AGAGGAGGAGATGAAATATTTCTACTTTGTGACAAAGTTCAGAAAGGTATTTATTTATTTCATTGAATTTAGAATAAATTTTAGAT 
TAATAGATGCAGTTACTTTGTTTTCCCATTTTTTTTTTTTTGGTTTCTTATTGACTAGATGACATAGAAGTTCGTTTTGTGTTGAA 
CGATTGGG AAG CAAAAGGC ATCTTTTCACAAG CTGATGT ACACCGT CAAGT AG CCATTG TTTT CAAAACTCCAC CATATTG CAAAG 
CTATCACAGAACCCGTAACAGTAAAAATGCAGTTGCGGAGACCTTCTGACCAGGAAGTTAGTGAATCTATGGATTTTAGATATCTG 
55 CCAGATGAAAAAGGTATGACATTTTGCTGGTAATAATTTATATATTTCTTGAAGTGGTCCTGCTAATAACATCTTCTTGTAATATT 

CATTTGAGTACAGTTATGTATATTCATAATTTATGTTTCTTTTCCTGGAAGCTTTCTGTTGGTTTTTTCTTTATGCTCTTTGCATC 
TCTTTATTTGTTGGGTTGTTTTTTGTTTTGTTTTGTTTTGTTTTTGAGACAGAGTCTCACTGTCACCCAGGCTAGAGTGCAGTGGC 
GCAATCTTAGCTCACTGTAACCTCCTCCTCCCGGGTTCAAGCGATTCTTCTGCCTCAGCCTCCTGAGTAGCTGGGACTATAGGCAC 
GTGCCACCACGCTGGGCTACTACTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCTAGGCTGGTCTCTGCATCTCTTT 
6 0 CTTCAAGAAGAGGTTTGATTAGTATGGAATAATTTCAAAGTATCTAAACTGCTTACTAAAATTTCTATTTTATTTTTGAAGGTCTG 

TTTTAGTCTTTGTGCACTTACCACTCAGAGAGTAGTCTCTATATTGGTTTCTTATCAAACCTTATTGCATTAGTTGACATTATTGA 
CTTGTGTGATAAGAAAACAAGATGAATATTTTAAACAGCTTGTTTTGGGTTTTTTTTGAGACAGGGTCTCACTCTGTCACTCAAGC 
TGGAGTACAGTGGCATGATCGTGGCTCACCAGAGCCTCAGCCTCCTGGGCTCAGGTGATCATCCCACCTCAGCCTCGTGAGTACCT 
GGGACTATAGGTGCGCACCACCACACTTGGCTAATTTTTGTGGGGTTTTTTTGTTTXTTTGTTTTTTTGTTTTTGAGATGGAGTCT 
65 TGCTCTGTCTTGCCCAGGCTGGAGTACAGTGGCGCAATCCTGGCTCACTGCAGCTTCTGCCTCCTGGGTTCAAGCAATTCTCCTGT 

CTCAGCCTCCCAGGTAGCTGGGACTACAGGCATGCGCCACCACACCCGACTCATTTTGTATTTTTAGTAGAGATGGGGTTTCACCA 
TGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCAGGTGATTCACCCACCTCAGCCTCCCAAAGTGCTGGGATTGCAGGTATGAGCC 

TGATCCACCTGCCTCAGCCTCCCAAAGTGCTGAGATTACTTTAAACAATTTTTTACTAAGAGAAAAATATCCTTTTCTACTGATAC 

70 tactgatttgggacatattctataatacttattaaatccaacttacatacatatttattgaaaacattttctatatgtgaataaaa 

TATTTGTTTATTAAAGGAGAGGATACAATCCTATAATTTTTTATCTGCTTTCCTGGTTTCTTTCTAATCAGATACTTACGGCAATA 
AAGCAAAGAAACAAAAGACAACTCTGCTTrTCCAGAAACTGTGCCAGGATCACGGTAAGAATAGTTTGGATCGATTCATATTTAAA 
TAGGTTTTGTTTTATTXACTTTATTCAGTTTTTCAAATTTTATTATTTTTGTTTTGTTTTGTTGTTTGTTTGTTTTTTGAGATAGC 
ATCTCTCTCTGTCACCCAGGCTGGAGTGCAGTAGGGCAATCTCAACTCACTGCAACCTCTGCCCCCCAGGTTCAACAATTCTCCTG 
75 CCTCAGCCTCCCGGGTAGCTGAGATTACAGGCATGTGCCACCACACCCGGCTAATTTTTGTATTTTTAGTAGAAACAGGGTTTCGC 
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CATGTTGACCAGGATGGTCTTGAACTCCTGACATCAGGTGATCCACCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGGTGGGAG 

CCACCACGCCCGGCCAGTTTTTCAGATTTTAACTGATAATGTTATTTTTCAAATGACATTTAATAATGGAAAAACTTTATCCTAAC 

agttaattttcctgagagaccaagacctggtctcctcggttCaattggagaaggaagatacttcaaaaaaggtattttatttccta 

tagcatatttcttgtgatcagaaagaccagtactttgcacaatatattggaattctatttttaggaatgaataactgcttctttga 

AAATTTTCTCTCCAGATTTTTCATGCrrTCAGTATAGAATGAATTAAGCATGGCTTCTGAAGGTTGTGTTAGAAACTGATTATGTT 

TTTGGGATTTATTGTTCAAGAAATTACATGTTGTTCATATGGTAGCAATTTTATTAATTACATTGCGTTATGAAAAAATGTTACTG 

ATTTGGTTAGTTACCTGTTTTTATAAATAACATTTTACTGGAACACGGCCATGAATATTTGATTAAATATTATCTCTAAACTGCTT 

TTTTTTTTTAACACTATGGCAACAGGGTTGAATAGTTCCAACAGAGGCTGTATATAGCTCACAAAGCCTAAAATATTTACAATCTG 

ACTTTTTACAGAAAAAAAAATTGCCAATCCCTAGTTTAGGTAATTCAACCGAGGGCTAATTAGAAGAAGTCTTTTTTCCCCCACGT 

ACATTCTTAAATCATTGCTTTTTCCTGGTTTAGTTTGTAAAGCATTTGTATAATATGTAAATAGATACAGAATTAATTTTTTCTGT 

aatttttttctgactgtgaattttatagtctcttagggttctgttgtaatatatcttaaaagttatgtgtattttcttatccctaa 

TGAGTGTTGTCTCCATCCTTCCATTTTCTCCTAAAAGTGAAGAGTAAGAGATGATTTTGGCTATTTGGAATCCCATTAATTGTAAT 
TCTAATATTTATCTTTTAGTTTTCAAAAATACCTTTATAGAGCCTCAGAAACTAGATTTTCATATTTAATTGAAGTGAAATTACAT 
ATGCCAAAGTAACTTGCCAAAATCATTTTACCTGTATTTGTAAAATGGTATATACGTTACAGAATTTCATTTTGGATTCGTGTAAT 
AATTTTAGTGCTTTTTACATTTTTTTATTTGAAATGTTACATTGGTTTCCTTGACATTTTTCTTTATATATATTTGTGTGCTTATG 
CAATTTTAATTTAGAAATGCTTTTTATAATTTTGTTCATTTTAATTTCGTAAAATAAATTTTTCCTCCCACAGAACCAAACTTGTT 
TTCTCATGATGCAGTTGTGAGAGAAATGCCTACAGGGGTTTCAAGTCAAGCAGAATCCTACTATCCCTCACCTGGGCCCATCTCAA 
GTGGATTGTCACATCATGCCTCAATGGCACCTCTGCCTTCTTCAAGCTGGTCATCAGTGGCCCACCCCACCCCACGCTCAGGCAAT 
ACAAACCCACTGAGTAGTTTTTCAACAAGGACACTTCCTTCTAATTCGCAAGGTATCCCACCATTCCTGAGAATACCTGTTGGGAA 
TGATTTAAATGCTTCTAATGCTTGCATTTACAACAATGCCGATGACATAGTCGGAATGGAAGCGTCATCCATGCCATCAGCAGATT 
TATATGGTATTTCTGATCCCAACATGCTGTCTAATTGTTCTGTGAATATGATGACAACCAGCAGTGACAGCATGGGAGAGACTGAT 
AATCCAAGACTTCTGAGCATGAATCTTGAAAACCCCTCATGTAATTCAGTGTTAGACCCAAGAGACTTGAGACAGCTCCATCAGAT 
GTCCTCTTCCAGTATGTCAGCAGGCGCCAATTCCAATACTACTGTTTTTGTTTCACAATCAGATGCATTTGAGGGATCTGACTTCA 
GTTGTGCAGATAACAGCATGATAAATGAGTCGGGACCATCAAACAGTACTAATCCAAACAGTCATGGTTTTGTTCAAGATAGTCAG 
TATTCAGGTATTGGCAGTATGCAAAATGAGCAATTGAGTGACTCCTTTCCATATGAATTTTTTCAAGTATAACTTGCAAGATTTAA 
ATC CTTTTAAATCTTG ATACCAC CTATATAGATGCAGCATTTTGTATTTGTCTAACTGGGG AT ATAATACTATATTTATACTGT AT 
AT ATAATACTGACTG AGAATAT AATACTGT ATTTGAGAATATAAAAAACTTTTTT CAGGGAAG AAGCAT ACAAC'i'T TGGACAT AGC 
GAATACAAAATTGGAAGCTGTCATAAAAAGACAACTCAGAGGCCAGGCGCAGGGGCTCACACCTGTAATCCTAGCACTTTGGGAGG 
CCAAGGCGGGTGGATCACTTGAGACCAGGAATTCGAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAA 
ATTAGCTGAGCATGGTGGTACGTGCCTGTACTGTCAGCTACTTGGGAGGCTGAGGCACAATAATTGTTTGAACCCAGGAAGCAGAG 
GTTGCAGTGAGCTGAGATCACACCACCGCACTCCAGCCTGGGTGACAGAGTGAGACTCTGTCTCAAAAAAAAAAAAACAAAAAAAA 
CACACTTTTTTATATTTCTTTTTATAATGTTTTAATGTATTCTTAAATTTCAAGCAAATTTAAGATAAAACTTGTAATGGCTATGC 
CATTGAAAAACTTAATTTTTTATTTTTGAGGCCCATGGGCCAAGGTAACCCCTAAGGGGTTTTCTTAGGCTTCTTGGAGCTTAGA'r 
TTGTATGTATATCAAAATGTCTTTAAAATGTTAAGTTGGGCAGAAGGCAGTTGAAGTGAGCTTTCAAGGTATGGGAGGTTTTCTAC 
ATTTTATACTATTTCAATCTATGCCTTTAAAGTTGCTTATGATTTTAGCTGTACACTCATTTTTTAAGGGGAAGAAGTTTCCTTGG 
ACCATTCGCCTTTCTTAGATGTCCTCACTCCCTGTGATCTCATAAAACTGCCTATTTGACATCTCTATCTAGAAATCTAATTAAAG 
CTCACACTCAGCATATCCAAAACTGAATTCTTGGTCTTCCCTCCCAAACTTGCTTCTCCTTCAGTCTTCTCCAACTCAGTAAATGG 
CAATGCCATACTTCTGGTTGCTCAGGCCAAAAACCCTGAAGTCATCCTTGATTCTTCTTTTAGCACCCATATCCAATCCATTAGCA 

aatctggtagaccctaccttcacaatatatctaaagctgaccacctcttttgacctctactattaacgccctattccaagccacca 

TCATCTCTTCCCTGGATTGAAGCTGTCATCTACAAAAATTCTTCTTATATCCTTGCATTCCTACAGTCTGTTCCCCATAAAGTAGC 

CAGAATGATTATTTTTAAAACAAGT CAACTCATACCATTCAT CTG CTCAAAACCATT c attg gcttct catct CACTCAGAG c AG t 

CAAAGTCCTTAAAAGTTGCAGGCCTAGACTCCCTGTCCTACCTCAGGTACCACCATATCCCACCTCCTCATGCAGCTCCAGGCACC 
TTGGCCTCAGTGCTCCTCAAAGCATCAAGTATGCACTTGCCTTGGACAGTCTGTACTTGGTATTCCCTCTGCCTTGAATGTTGTTC 
TCCCAGAAAAATGCATAGTTCACTCTTACATCCTTCAGGTGTCACTCCACTGTTACCTGAGCAGGTCGTCCTTGAATATATACATC 
AGCATTCCCTTTCCCCCCTGCTTTATGTATGTCCATAGCACTCACCACGATCTGACTTTACTAAGTATTTATTCATTTACTGTTTG 
TTTTCCCATACCGAAATATAAACTTTCTAAGGACAGAAATTTTTGTGCTTTATTGTTGAATCTCCAATTTGTAGAAAAATGCCTAC 
CTTATATTAAACACTCAGTAAATGTTTATTGAACATTAAAAGTATTACTAATAGAACTTTGGTTTTTGAAAGAAATAATAACTTTA 
ATTATAAGACGTATATGATTTTTGCAGTTTTACTTAGTGTGACATTGGGTTTATGAGAATCGTGTACATTCAAGTCCAGGAATAAT 
AATGGTCATCCAAATTGTTTGAAAGGAAAATAATCCCAGTGGCAAAATGATGGTAGAATTTGGGTAATCTTTTTTTTCCTTTTATG 
AAAAGAGATTTTATTGAAGGTAAAACATTAGAGGTTCATTGAGAATCTCTAAATCCATGTTTTGACATTGTCAAGCTCATTGCAAC 
rTCCAGATTGAGTAACACTTATAACACATTTCCTTTTCAAAGTGCAAGATTTTTAAAAGAGACTTGTCACATATTCATTTGGCTGG 
TTTCAAATGGTGAGCTGAATGCTGGGTAATCTCTACTAGCTCCTTAATCAGATTTAAAATTCTCAGTGTTTCCTAGTTGTTTCTGC 
ATACTTTATGTGAGTTGTTATAGCTGTAACATTACACTTTATTTGCTGTTTGTGTTTCGTGACTTTTGGTAATTCTGGCATTTAGA 
AACCTTTCACTTTGCTTCAAAACGTAGTTATATTTTGGAGTTTTCATTTGATATATAATTATTTATTTTGCCCTTTTATTTCCCAA 
AGACATTGTAAGGGTTAATTAGATCATTATATTTTATTATTACAGATTAAAGTTGGGCAGTAATCTTAATTATGATGGAATTATCA 
TTATGCTAAGTAATT AACTTT ACCT AGTTTGTTTTAC AACTAG AACCTGCCCTAAATGTTGAATAT CTT C CT AGC AAG AAACAGTC 
TGTCATTTTACTTACACGATGTCTAACCAAACCATAACTTTACATAAACTAGTCGTTTCGGTCAAATAGAAAAATGTGTGAATGCC 
ATAAAAACAAAAATTCTCAGTTAAATGATACTGGGAAATAGGGAAGACAGCAAAGTGAGACTTGGGCTCAGGATGGTTCAGGAAGA 
AAAAAAAAGAAAGACCCCTGAGTACCATTAATATTCCTCAGAAATTATTATTTCAAAAGGAAATATTTCTGTATTATAAATTTTTC 

atgagcagccattatgaaatctcacaagaatcatagaattcaataaaaaaggtagaaagtaatttttttacttaaaaatataaatt 

AAAATAAATTTTTAAAATCATAAGCACATAAATAGAACTTACCAGGGAGAAAGAAAAACCTGAAGGCACAATTTCTTTTCTGTTCA 
AAATGTGAACCCAGGATGTCTCTAGATGATGATGGATGATAGGTGGGGAGATTTTTTTTTTTTTTAATACAGAATCTCATAGTTTT 
GGATTAATTAGCACCAATCAGTTTAAACACTGACTGTTAGAATAGCTGCATGGGTTTTTTTCTTTAAACTAATTAAGCGTTGGCTA 
CTTAGTATAAGTAAGTATAAGCCGAATTAAGGTTCTGCTACATCTGTGTTTAGAATATTTTTTTAAAACTAAATAAGTGTTGGCTA 
GTTTTGCGGTGTAAGCAGAATTAAGGTTCTGCTACCTCTGTGTTTAGAATATTCCCAATGGATTTTTCATTTTTCAGGTGCTATTT 
TTTGACCCTGTATAGACTTTAATTTAAAATGAATTTGGTAACGTTTCTCCTCTGTCTCTACATATATTCATGCTTTCACCTGCTCT 
TTTAACACCTGCTTTTAGTATCTGAGGCACTTTTTCTGAACTCTACTTGTGCACTGGATCCCTCCTCCTTTCTCTGCCAGGCTGTG 
TTTACTTTATCCTT AC AT CACCACTTAGTG ATTCCTTTCTTTGT ATAAACATGGT AAATGTCTTCATT AG CCT AAAAGGAAAGACC 
AAATAAAACCTTTCCTACCACTTGGATGCATTTGCATCCTGACTTCTGAAATGCCTCCAGCCTCCATTTTCTCCCTTCCCAGTTAT 
TCCTTAGCCCAGCCATCTCTGTCTTTAGCTCCTACAATTTTCTTAGGATATTCTGGGAAAGATGAGCGGAGACTGCCCGCCTTGTC 
AAATCTAGTGTCTTTTTTTCAGTCCTCACACTGCTTGACCTATGTATAACCTCCTATACTTCCCTCTTTGCATACTCCTCTGGGTT 
TTCTGTGGTAGTCAAGATTCCTCCCTGAGATTTATTTCCCATGAGTCTTGACCCCTCCCCTCAGTTGGTGCTATTTCCCCCTACCC 
G CC CTCCG ATG ATCTTATCAG AGCCCACAGGTTCAGTTTTCTTTCATGCTACCTG AATGTCCTG AT AAACTGG CTCG CTCTCTTCT 
TTACCTTCCATAATGGCATTACCATTTACCACGCCACCCAAGATACTTACTAGGAACCTCAAAGTATTGTATTCTTTTTCTCCATC 
ACACTCATACTTAATCATCAAGTCCTTTTGAGCTTGTCTCCTCTTGAATATGTCCCTTCTTAATTCCTGCTGCCTTCTTAGTAAAG 
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GCCTTCATTCTTTTTTCCCTAGTAATAATCTTTTCCATATGTTCCAGTTAAAATACCATGTTCTCCCTATTCCTTATTACATAGCT 

agcattccttgaaaaaaaacaattctctcaggcctccatacctttagcatgttacccactctgcctctgctcttctggaactagaa 

CACT CATCCTTG AAGG CTGGG CTTCTGTATG AAGGTTGGTC CTG CCTCCTTACTTGAGGTG AAGCTTTGT ACATG CCTGTATTACG 
GACATCCTCTTATTTAAGTGTTTGTCTCTTTCGTCATTGGGACTCCAGCACCCAGCATAGTCCCTAGTATACTAGTTGGTGCCGAA 
TAAATAGTAGCTATTATTAGAAAAGGAAGGGTGAAATTGACATGGGAGTTAGTAAAATGTATATGGAAATGATTTTTAAAGGGAAA 
GGTAATGATTTTCTGGCAGGAAAAGCAGCAATGACAAGATTACTTAAGTCTTGTGAAATAACACTTCTCTTCCTTGACCTGCTGCT 
TCCCTTTTTTACCACACACACACGCACACATACCACAGCCCTTTGAGACTGAAAGCAGCTCTATTGAGAATAGTAGTGTCAACTGT 

attatgtagaaattctaaagtttttgggattatttcatagccctgaccttgctacttctctccactttatgtggcaggtttaatct 
caggtctccctcatacacttctcagcctcagcacctaaccctcacacaacactccagtattgatgcagtcaatcttgtataacatt 
ttttgaatgtccaatgtgcaaagcacgatgttggaaattatacagaggtgaataagacaaaaactcttgctctcaaagatgtcagt 
ctttttctttgcaaggataacacatgtagagtaaaatgcataaaggggactaattttaaatgtacagcttaattaatttttatgta 
tgttaacacccatgtcaccaccatgtttaggacatttccagcacccctgaaatttccttcatgccccttcccagtctgtacctaca 
cctctaaatctattttcaatcttaatggccttttaaataactgggcttctcacaaccatagtgaacagaaacagctgggttgtcaa 
cgtctaacctaatacttcaggaaaactcatgatggtttccatgttaagagagacatggagcagggcactggcatggtggatggatc 
acgcctgtaatcccagcactttgggaggccgaggtagggggattgcttgagcccaggagttcaagactagcctgggtaatataagg 
aaaacctgtctctgcaaaaaaaaaaaaaaaaagaggatacaaccaaatggaagaacattccatgctcatgggtaggaagaatcaat 
atcgtgaaaatggccatactgcccaaggtaatttacagattcagtgccatccccatcaagctaccaatgcctttcttcacagaatt 
ggaaaaaactactttaaagttcatatggaaccaaaaaagagcccatatcgccaagtcaatcctaagccaaaagaacaaagctggag 
gcatcacactacctgacttcaaactatactacaaggctacagtaaccaaaacagcatggtactggtaccaaaacagagatatagat 
cactggaacagaacagagccctcagaaataacgccgcatatctacaactatctgatctttgacaaacctgagaaaaacaagcaatg 
gggaaaggattccctatttaataaatggtgctgggaaaactggctagccatatgtagaaagctgaaactggatcccttccttacac 
cttatacaaaaatcaattcaagatggattaaagacttaaacgttagacctaaaaccataaaaaccctagaagaaaacctaggcatt 
accattcaggacataggcatgggcaaggacttcatgtctaaaacaccaaaagcaatggcaacaaaagccaaaattgacaaatggga 
tctaattaaactaaagagctgctgcacagcaaaagaaactaccatcagagtgaacaggcaacctacaaaatgggagaaaattttcg 
caacctacttatctgacaaagggctaatatccagaatctacaatgaactcaaacaaatttacaagaaaaaaacaaccccatcaaaa 
agtgggcgaaggacatgaacagacacttctcaaaagaagacatttatgcagccaaaaaacacatgaaaaaatgctcatcatgactg 
G CCAT cag ag aaatgcaaat caaaaccac aatgag atac cat ct cacaccagttag aatg g caatcat taaaaag tcaggag acaa 
caggtgctggagaggatgtggagaaataggaacacttttacactgttggtgggactgtaaactagttcaaccattgtggaagtcag 

TGTGGCGATTCCTCAGGGATGTAGAACTGGAAATACCGTTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGACTATAAA 

tcatgctgctataaagacacatgcacacgtatgtttattgcggcattattcacaatagcaaagacttggaaccaacccaaatgtcc 

AACAATG AT AGACTGG ATT AAGAAAATGTG GCACATATACAC CATGG AATACT ATG CAGCCAT AAAAAATGATGAATT C ATG TCCT 
TTGTAGGGACATGGATGAAATTGGAAAACATCATTCTCAGTAAACTATCGCAAGAACAAGAAACCAAACACCACATATTCTCACTC 
ATAGGTGGGAATTGAACAATGAGAACACATGGACACAGGAAGGGGAATATCACACTGGGGACTGTTGTGGGGTGGGGGGAGGGGGG 
AGGGATAGCATTGGGAGATATACCTAATGCTAGATGACGAGTTAGTGGGTGCAGTGCACCAGCATGGCACATGTATACATATGTAA 
GTAACCTGCACAATGTGCACATGTACCCTAAAGCTTAAAGTATAATAAAAAATAAATAAATAAATAAATAAGAAAAAGAAAGCCAG 
GCATGGTGACATGTGCCTGTGGTCCCAGCTATTAGGGAGGCTGAGGTGGGAGGATCCCTTGAACCCAGGAGGTTGAGTCTGTAGTG 
AGCAGTGATTACGCCACTGCACTCCAGCCTGGGCAAGACCCTGTCTCAAAAAAAAAAAAGACTTAGAATTGGTGATCCAGGCCGCC 
TAATGGCATCAAATAATTTGTTATATCTTTAATTTATTGAAGGATCACCACATGCTTTTAAATAGCATGGAGAAATGGAAAGAATA 
GGGACTTTTTACTCAGGTAATACCCAGCCTGCTACCTAACAGGTTGTGTTGTACTAAATAAAATGGTACATAAGAAGAAACACTGT 
AAATTATATAGTGCGAATCAAATATTGTTAATAAACCAATATCTGTATATCCTATGTCCCGGATTAATCTTTAATTTAGATACTCC 
TTCTAGTTATCTAATACACAGCAGAGTGAGAAAAATCATTATGGATTAGGTTCTTTAGTAAGAAACCTGAGATGGACTTCTCATTA 
GCATTAACTAGTTATTGCCCAGCTTTGGAGAGCCTTCTTTTGGCTTATCATTTATTATAAGCCCAGAAATAGGTGACTAATCAGAG 
ATAAATGT ATGGGTTGTCTGTATCTAGTTT TATGC CTTTTTT TTG C CT AAGACGTAGTCAAATT AAT ATTTT AACTAAT ACAT CTT 
AGCAGAGTTTAGTTAAGCACAAAGTTAACAGTGGGTAGGATTGAATCTTGAAAGTAATCATGTCTGTAATGTTTTTCATGCATGCA 
AAAAGCACAGACAAAACCACTCATGCCCTATTAATAAACAAAATACAGATCAAAGTTTTCAAAAGTAATCACTCTATTTATTCTAA 
ATGTCTGTGGCTTTAGGAAAATACCACCAGCTAGTACTTACCTATTTAAAGATGTAGAATTTATTATCCTCTAATATTCTTATCAG 
TtgtTTCCACAACTTTAGTTTACTATTGGACTTTCAAAAATTTAAAGAATTACAAGTAAAATTCATTAAACACTTGTGTGTGAATA 
GTAATACACAGTAATTAGTACAGCATGTTGCTTCTTCAACAAATTGAGTTTTCAGGGAAATCAGCAAGTAAATGAAATATAAATTT 

ttggtaaaagtatcaaacattcatcttgcccatttttcctcttaaactttattatctaatcaaacatagttttccataagatgtaa 
taaaatatagataaggttggaatatttgaggatccatttgtggaactgaatttaatgagacttcattggtgatacactcaattttt 
actgggtaattagctaataatgttggtcactgtctcacagttcaagtagctttaagatgatgtggcaaggaaaacacaaagctttt 
gggtaaccagcgttcttaaatgtatggtttttgaccaggtgaaccctttagaagtgatttctgttttaaaagtatgtacttaaaat 
acctttggctgtgatgaatgtagatcccagcagaataccaaaatcctattttttttgactgagtatttgtagatgcttaatgactg 
aaatgaatttggaggcactgatgaaagtgatttttttaaagttctcaggtactgttcaattatttaatgttaagtttagtatcaag 
atacagttgtttttaaaatgccaaaatgctgtttattatacagaatattttattacatttgcaatatctttgtatatagtgatttt 
tttcttgataataaatggaaaaattctaaaacacttgctgaaattttgttgctatttaacttttaaaatatcagattttcttcata 
tttatagcatcttcctaacaggaaaaggtagttttagttgcttagaaacattagacatttttatggaatgctgttgctgaatatgg 
ttgcatttgtaactgtcctttgaaataattttgtagagtactgaagtgcctttttacaagatttttttcctttttccttttctggc 
tt aaccaacaaaaatctgttttcagagtcc tgg aggctg aaagtccg agatcagggg tactagg acgg tttctg ctgaggct CTCC 
tcctggcttgcagagggctgccttcccatcatcctcacatggtagagagagagaaggatggagatctagggtgtctcttctctttt 
ttgagacagagtctcactctgtcatcaaggctggagtgcagtggcacaatcacatctcactgcaacttctgcctcctgggctcaag 
agatcctcccgcctcagcctcccaagtagctgggactacaggcgcatgccaccatgcctggccaatttttgtattttttgtcagag 
tttcatcatgttacccaggctggtctcaaactcttgggctcaagtgattcacccgccttggcctcccaaagtgctgggattacaag 

ttgttcaacatgatgttttgaaatatgcatacgttgtggaatggctaaactgagctaatgaacatgtattacttcacttagttatt 

ttgtaagaacacttaagatctactcttagcaactttgaagaatatatttgttattaactatagtcaccatgttgtacagtagatct 

cttaaacttattcctatcaagctgaaattttaaatcctttgaccaacatctccccaactccgcaacccctatcccactctcacctc 

cgcagttctagtaacaaccattctaccctacttctatgagttcaactattttagattccacatataggtgagatcatgcagtagtt 

gtctttctgtgcctgacttatttcacttaacataatgttcttcaggttcatccacgttgtttcaaatgacagaatttcctttctta 

tgggtgaataatatttcattgtacatatacaccacattttcttcatttatct 

HUMAN SEQUENCE - mRNA 

cggaaggtgtgagccgcaaacccagcggagggcgggaagaaggaggaggcctctagggtgntcgggggactgggggccccgccggc 

agaggtccctcggcctcctgactgactgactgcggccgcctccggccaggacgctgggagctgcctgcgggaaggtgcggggagcg 

gagccatggcctccggtgcgtataacccgtatatagagataattgaacaacccaggcagaggggaatgcgttttagatacaaatgt 
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GAAGGGCGATCAGCAGGCAGCATTCCAGGGGAGCACAGCACAGACAACAACCGAACATACCCTTCTATCCAGATTATGAACTATTA 
TGGAAAAGGAAAAGTGAGAATTACATTAGTAACAAAGAATGACCCATATAAACCTCATCCTCATGATTTAGTTGGAAAAGACTGCA 
GAGACGGCTACTATGAAGCAGAATTTGGACAAGAACGCAGACCTTTGTTTTTCCAAAATTTGGGTATTCGATGTGTGAAGAAAAAA 
GAAGTAAAAGAAGCTATTATTACAAGAATAAAGGCAGGAATCAATCCATTCAATGTCCCTGAAAAACAGCTGAATGATATTGAAGA 
5 TTGTGACCTCAATGTGGTGAGACTGTGTTTTCAAGTTTTTCTCCCTGATGAACATGGTAATTTGACGACTGCTCTTCCTCCTGTTG 

TCTCGAACCCAATTTATGACAACCGTGCTCCAAATACTGCAGAATTAAGGATTTGTCGTGTAAACAAGAATTGTGGAAGTGTCAGA 
GGAGGAGATGAAATATTTCTACTTTGTGACAAAGTTCAGAAAGATGACATAGAAGTTCGTTTTGTGTTGAACGATTGGGAAGCAAA 
AGGCATCTTTTCACAAGCTGATGTACACCGTCAAGTAGCCATTGTTTTCAAAACTCCACCATATTGCAAAGCTATCACAGAACCCG 
TAACAGTAAAAATGCAGTTGCGGAGACCTTCTGACCAGGAAGTTAGTGAATCTATGGATTTTAGATATCTGCCAGATGAAAAAGAT 
10 ACTTACGGCAATAAAGCAAAGAAACAAAAGACAACTCTGCTTTTCCAGAAACTGTGCCAGGATCACGTAGAAACAGGGTTTCGCCA 

TGTTGACCAGGATGGTCTTGAACTCCTGACATCAGGTGATCCACCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGTTAATTTTC- 
CTGAGAGACCAAGACCTGGTCTCCTCGGTTCAATTGGAGAAGGAAGATACTTCAAAAAAGAACCAAACTTGTTTTCTCATGATGCA 
GTTGTGAGAGAAATGCCTACAGGGGTTTCAAGTCAAGCAGAATCCTACTATCCCTCACCTGGGCCCATCTCAAGTGGATTGTCACA 
TCATGCCTCAATGGCACCTCTGCCTTCTTCAAGCTGGTCATCAGTGGCCCACCCCACCCCACGCTCAGGCAATACAAACCCACTGA 
15 GTAGTTTTTCAACAAGGACACTTCCTTCTAATTCGCAAGGTATCCCACCATTCCTGAGAATACCTGTTGGGAATGATTTAAATGCT 

TCTAATGCTTGCATTTACAACAATGCCGATGACATAGTCGGAATGGAAGCGTCATCCATGCCATCAGCAGATTTATATGGTATTTC 
TGATCCCAACATGCTGTCTAATTGTTCTGTGAATATGATGACAACCAGCAGTGACAGCATGGGAGAGACTGATAATCCAAGACTTC 
TGAGCATGAATCTTGAAAACCCCTCATGTAATTCAGTGTTAGACCCAAGAGACTTGAGACAGCTCCATCAGATGTCCTCTTCCAGT 
ATGTCAGCAGGCG CCAATTC CAATACTACTG TTTTTGTTTC ACAATCAG ATGCATTTG AGGGATCTG ACTTC AGT TGTG CAGATAA 
20 CAGCATGATAAATGAGTCGGGACCATCAAACAGTACTAATCCAAACAGTCATGGTTTTGTTCAAGATAGTCAGTATTCAGGTATTG 

GCAGTATGCAAAATGAGCAATTGAGTGACTCCTTTCCATATGAATTTTTTCAAGTATAACTTGCAAGATTTAAATCCTTTTAAATC 
TTGATACCACCTATATAGATGCAGCATTTTGTATTTGTCTAACTGGGGATATAATACTATATTTATACTGTATATATAATACTGAC 
TGAGAATATAATACTGTATTTGAGAATATAAAAAACTTTTTTCAGGGAAGAAGCATACAACTTTGGACATAGCGAATACAAAATTG 
GAAGCTGTCATAAAAAGACAACTCAGAGGCCAGGCGCAGGNGCTCACACCTGTAATCCTAGCACTTTGGGAGGCCAAGGCGGGTGG 

2 5 ATCACTTGAGACCAG 

HUMAN SEQUENCE - CODING 

ATGGCCTCCGGTGCGTATAACCCGTATATAGAGATAATTGAACAACCCAGGCAGAGGGGAATGCGTTTTAGATACAAATGTGAAGG 
GCGATCAGCAGGCAGCATTCCAGGGGAGCACAGCACAGACAACAACCGAACATACCCTTCTATCCAGATTATGAACTATTATGGAA 
30 AAGGAAAAGTGAGAATTACATTAGTAACAAAGAATGACCCATATAAACCTCATCCTCATGATTTAGTTGGAAAAGACTGCAGAGAC 

GGCTACTATGAAGCAGAATTTGGACAAGAACGCAGACCTTTGTTTTTCCAAAATTTGGGTATTCGATGTGTGAAGAAAAAAGAAGT 
AAAAGAAGCTATTATTACAAGAATAAAGGCAGGAATCAATCCATTCAATGTCCCTGAAAAACAGCTGAATGATATTGAAGATTGTG 
ACCTCAATGTGGTGAGACTGTGTTTTCAAGTTTTTCTCCCTGATGAACATGGTAATTTGACGACTGCTCTTCCTCCTGTTGTCTCG 
AACCCAATTTATGACAACCGTGCTCCAAATACTGCAGAATTAAGGATTTGTCGTGTAAACAAGAATTGTGGAAGTGTCAGAGGAGG 

3 5 AGATGAAATATTTCTACTTTGTGACAAAGTTCAGAAAGATGACATAGAAGTTCGTTTTGTGTTGAACGATTGGGAAGCAAAAGGCA 

tcttttcacaagctgatgtacaccgtcaagtagccattgttttcaaaactccaccatattgcaaagctatcacagaacccgtaaca 
GT AAAAATG CAGTTG CGG AG ACCTTCTGACCAGG AAGTTAGTGAATCT ATGGATTTT AG ATAT CTG C CAGATG AAAAAG AT ACTTA 
cggcaataaagcaaagaaacaaaagacaactctgcttttccagaaactgtgccaggatcacgtagaaacagggtttcgccatgttg 

ACCAGGATGGTCTTGAACTCCTGACATCAGGTGATCCACCCACCTTGGCCTCCCAAAGTGCTGGGATTACAGTTAATTTTCCTGAG 

4 0 AGACCAAGACCTGGTCTCCTCGGTTCAATTGGAGAAGGAAGATACTTCAAAAAAGAACCAAACTTGTTTTCTCATGATGCAGTTGT 

GAGAGAAATGCCTACAGGGGTTTCAAGTCAAGCAGAATCCTACTATCCCTCACCTGGGCCCATCTCAAGTGGATTGTCACATCATG 
CCTCAATGGCACCTCTGCCTTCTTCAAGCTGGTCATCAGTGGCCCACCCCACCCCACGCTCAGGCAATACAAACCCACTGAGTAGT 
TTTTCAACAAGGACACTTCCTTCTAATTCGCAAGGTATCCCACCATTCCTGAGAATACCTGTTGGGAATGATTTAAATGCTTCTAA 
TGCTTGCATTTACAACAATGCCGATGACATAGTCGGAATGGAAGCGTCATCCATGCCATCAGCAGATTTATATGGTATTTCTGATC 
45 CCAACATGCTGTCTAATTGTTCTGTGAATATGATGACAACCAGCAGTGACAGCATGGGAGAGACTGATAATCCAAGACTTCTGAGC 

ATGAATCTTGAAAACCCCTCATGTAATTCAGTGTTAGACCCAAGAGACTTGAGACAGCTCCATCAGATGTCCTCTTCCAGTATGTC 
AG CAGG CGC CAATTCCAAT ACTACTGTTTTTGTTT CACAATCAGATGCATTTG AGGGATCTG ACTTC AGTTGTGCAGATAACAGCA 
TGATAAATGAGTCGGGACCATCAAACAGTACTAATCCAAACAGTCATGGTTTTGTTCAAGATAGTCAGTATTCAGGTATTGGCAGT 
ATGCAAAATGAGCAATTGAGTGACTCCTTTCCATATGAATTTTTTCAAGTATAA 
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Table 28 

MOUSE NOMENCLATURE 
ICSGNM Icsbp 

Celera mCG21199 

5 

HUMAN NOMENCLATURE 
HGNC ICSBP1 

Celera hCG17046 

10 MOUSE SEQUENCE - GENOMIC 

GCAGGAGGATGGAAAGTTGGAGGGTAGCCTGACTGTATAACAAGTTCAAGGCCAGCCTGAGATACATAGTGAAATCCTGTCTCAAA 
TACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAAAAAAAAAAAACAAAAACCCACCCCAGGCGTGATGGTGCA 
TGCCTTTAATCTCAGCACTCAGGAGGTAGAGGCTGGAGAGTCTTTGTGAGTTCAAGGCCAGGCTGCTCTACAAAGAGAGCTCCAGG 
ACAGCCAGGGGTACCTAGAGAGACCCTGACCAAAACAAAACAAAACAAAACAATCAAAAAACAACTTAACAATCCTTCCAACTCTC 
15 CAAACCCAACGCCACCCCCAAATCAACATCAAACTCTCTCAAGTCCCGGAAAGCAACCAAACAGACAACACCTAACCAAGCTGAGA 

AGCGGACAGCACTGGAGCCTTCTGAAGCACTAACCTCTTTTAAAGAGGGGGCGCAGCCCAATTCACCAGTGAGCAGATTGGCTTAG 
AAAGGGGCAAGCGCTCCTTGTGGGACACAGTCACCACTTGTTGATGAGGTTGCTTGCAGGGTTGACGCCATGGCTCAGCAGGTAGA 
GTCACTTGCCACCAAGCCTGACACCTGATCTGCATCCCAGGAGCCACAGGGTGAAAAGAAAAAGCAACCCTCTGGCTTCCACACAG 
GCACCATGGCATGGGCTCCCTGCTAAACACGTATGCGTGCGCACACGCACATGCATATGCATGCATGCACATTCATATGCACACAC 
20 ATAGCGCACACATACACAAAATTATTAATTAAAATGTAATTTAGATTCGGAGTGGACACGGCGGTCGCCGCCTCTAAAGAGAAGAC 

TCACCACATCTATGGCTGGGGTTCTGAGCTCAGTGTTTCAGAGGCCTCCAGGCAGACTGCAGACTGTGAAGGAAGGTGCAGAATCT 
CTCATTGGTACAGAATGGATTCGTCACACATTTACCAGTTCAAGAATTCCCGATAAAGTGTTTCGGCCTAGACCTGAAGATCATGA 
AAAGTACAGCGGGGACCCCCAGAGGCCTCATAGACTGTACATTGTCATAAGAATAGGAAGTACAAAGAGGCATCCAGGGCTGGAGA 
GATGGCTCAGCGGGTAAGAGCATTGACTGCTCTTCCGAAGGTCCTGAGTTCAAATTCCAGCAACCACATGGTGGTTCACAACCATC 
25 TGTAATGAGAGCTGACTCCCTCCTCTGGAGTGTCTGAAGACAGCTACAGTGCACTTACATATAATAAATAAATAATTCTTAAAAAA 

ATAAAAGAGGCGTCCATACTGGGAAAAAGATACGATCAAGATGCTCGGACTACAGAAGGCACACAGCCCTCAAATTCACAAGAACA 
TCCCACCGGTGGATGCAAAGCTGAAAGTGGTTAAACCCTAGATAGGCATCCAGCGCCTGGAGCTGCCACAGGGACTTCCCACAGAA 
AAGACCATGTCCAGCGCGTGCCTCAGGGGCACCGGGGAGTTGGTCATGTGGTGGCATCTGAAGCCTGTGGAGCTGGAAGTGACGTC 
CTGACGCCACACAGCTTCAGCTCACAGACACACTTACTGAGGAAGCCGTTCTCATTAAAGTGTATGCTCATCAAAAAAAAAAAAAA 

3 0 AGTAACTTAATTTAAAAAAGGATTTCTTGTAAGCGATGTCAGTAATCTGGTGAGTTGGTGACTCTGTTTCTGGGTACCCTATCTGC 

TGTTGTACTAAGTTTTTCCTGTGCCTAAGCCGTCTTCCTATTAGAGATGTAGACTTGCTGTGTGTCTGGTCACTTGTACACAGGTG 

GGGATACATCGTTCTGAATTCATTGAAATTTCTGAGTGTGTGGCTCCCCTGGCCCTGCCCGAAATATGTTAGGTACATCTTCCTGfe 

gggtttgtgtgtgtcataagcacactggtatgagtcatgtgtggtttatattaaacacacaaacgtgtattctttacagggtctca 
tgtagcccaggctggcctctaactcatttagttcaggataacctgaatcccagagccttctgtctccgcctcccaggtgctgggtt 
35 acaggtgtgtgccaacaaacccagggaaatctacgttttcagtaaattgatatctcttggcaatagttcccaagagagttcaaaga 

catgttttatgtacacttacaatccatttacttggaagagttgttctttctaggactgttctaggcacttccatggataataaatg 
caagcgacctccagcccctgcaggcaggagttgctgaatgcttcctgcgtttcccccttatcttaactcttcatcagctttgatgc 
atcttgcaggcgtgctctgaacatgacagctagcacactctgggtatttaataagcagccgattcatgaactaaagctaccctcaa 
aggtgaaagcagtttatttaagctacaaataaacacaggtgggtctcagatttggcttgtttcttctctgaagcaatggatggggt 

4 0 attgttatcacctagtcaactgttgcccgagtccaccttgagcaaatagaatggacggatcctgtaaaagagaaactggggctaag 

agaacagggcaaaggccacctctatagcacagataagtttcgccacagtcctgaatggcttgctaagtcccaattagctagcttga 
agtaatctcacttttattggtaggaggtgcttcctgcatgaaagaaaaatccacttgtgcatgagtacatgcacaacccacacaca 
cactcacacacgtgcacataccacacacatgtactcgcacacaacatgcacacccgcgcacacacacatagatgcacaccacacat 
acacacacacacacacacacacacacacaggagcactcacatgcacacactcacatgcatacaccacaaacatgcacatacatgca 
45 tgcacacgcacacagactcatgactgtatgcatatggtcctgagcatcctgaaatgctgagatcctgtgctgggtttagtaaaaga 

attgatgactcttcccttatcttctgggatcgactatagcctttgacattctctttgcctttccccaggtgagtcacttgaagccc 
tgcacccgcagcctgggctcaagcctccactctggccctaggagtattctcagcctggctgaatgccactctgatcattgtggttt 
tgtgtggctttgtgtcctgtcaatttacgtgtccagcaggatggctttcccttggatgtatgtcactctacaccactcagacacca 
ctcagatgaacacgccacgtgccccggctctgtgttgtgtgtccagtggtcttggttcccactcagccccacctccgcccacagga 
50 gagctctcctgagcatcccagcagctagcctgactgcttttcaagtgcacacccacgagactctgaggcctccgtccgctttgttc 

cctcagtctggtgtcagaggtccatcctgtgctgtggctggatgcagaatagcccgttctgattactgcagtgccctccacagtgg 
ggttgctaatgcttgtgtgtgtcctagtcaccattctattgctgtgaagagacactgtggccaccacaactcttatgagagtttaa 
ctggggctggcttgcagttcagaggtttagcccattttcatgatggcgggaagcatggcggtgtgcaggcagatattggaccagta 
gacctacatcctgacagtgggcacagggagagagagagacagagagacagagacagagagagacaagacagagagatggagagaga 

5 5 cagagaggagacacacacacacacacacacacacacacagatgtggagtctggggtaggcttttgaaacctcaaatcctacctcct 

ctaacaaggccatacctcccaatccttccgatcctttcaaatactcacccccttgctactaaacactccaatacatgttcctataa 

gggccatccttattcaaaccaccacagtggttgtgctatttgagaaatttgtgatttttttcccctaaagacttttgcttgttttc 

TTTTT T TT CTT TTTTCTT GA G A C AAGG TC T T AT GC A GCCC A GC T TG T C CTCAAA CTC AC T AATA T A G C C AA GC A TGGCCTTG GA CT 
TCTGATCTCCCTGCCCGTCTCCTGTGTGCTAGGATTACAGGCATGTACCTGCATGCCTGGCTTAGGCAGTGCTGGGGACCCAACCA 
60 GGGCTTTGTGTCTAGCCGAGAGTTTTACAGCTACAGCCCTGACCCTCCAGGGATTTGGGGAGCATGAAGGAACTGGACTCTGCCTT 

TGTGGACGTCCTGCCTTCACTTCTCTGGGGTGTGCTTAGCAGCTGGCCTGCCTGACTTAGAGGAGGTTCCAGCTGTTTGCCAAAGT 
GCTTTAAAGGAATGGCAGTCTCATCCTTCACGTGGTTCCAGCATCTGCACTGTCGTTTTATAATTCTAGTCATCTTGGAGAGTGAC 
AACATCACCTTATAGTCAGCTCCCCTGGGAGATTTGGACCATTTTCTTTTCTCCCTTTCCTTTCCTTTCCTTTCCTTTCCTTTCCT 
TTCCTTTCCTTTCCTTTCCTTTCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTT 

6 5 CCCTTCCCTTCTTTTGTTTTTTTGTTTTTTTGTTTTTTTTTGTTTTTTGTTTTTTGAGACAGAGTTTCTCTGTGCAGCCCTGGCTG 

TCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCAGAAATTCGCCTGCCTCTGCCTCCCAAATGCTGGGATTAAAGGCGT 
GCACCACCAAGCCCGGCAGATTTGGACCATTTTCATCAGGACTCTAGGCTGTTCTGAGTGCCATGGCTGTTTAAGCTTTTTGATTC 
CCCCTCCATTTTTCCTTCCCTCCCTCCTCTTTCCCCTCCTCCCTCTTTCCTTTCTCCCTTTCTCCTTTCCCTCCTTCCCTCCCTCC 
TTTCCCTTGCCCTCCCCCTCCTCCCTCTCCTCCCTCCCTCCTTCTCCTTACTCTGTCAGTCTTTCCCTCTCTCCTCCTCTTTCAGC 
70 TTGCTTGCTGGAGACAAGTCTGTGCACTCAGGGCTTGGTAAGTTAAGCCTACTTAATGCCGATACTCCTAAGAGGGACCAACTCAG 

AGTTGGCATTTGTTTTGTGTCCTTTTCCTCACAAAGATATTTTGAGATCGTTAATGACCCCCATAGTTGGTCAGCTTTGTGCAAAT 
AAATAATTTCGGGGGTGGGGCAGAAACCCTGAACACTTGCTTGGGCTAGAGGGATAACCCACGGATGCACAGAGGCTGCGCTAGAG 
ACAGACAGTGGCT ATGAAG TCTTCAG ACTCTGG CCTTTGTTG C CAGGGTTAC AG GATTAGT ACTCT AATAG C CCAGATG CT CTTGT 
GAGCCACAGCTGTCTCTGCATCGTGCTCCGAGGAGGTAGTGTTCAAACACATACGAAGTGGCTTCTGGGATTTGACCAGACAGAAG 
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TGATTCTTCTTGGGACGGGAGGAACCAGCACGCGCTGGTTTTTCTTCTTTCACGGTGCCGGCTTCGGAACTCAGCGCCCCTGCTTG 

GGTTAAACATGGCCTCTACCGCGGAGCTGTACTACAGCTCAGTTTGTCGTTTGTCTTCTCTTATTGACTCACAGGAATTTTACAAA 

GTGTTCTGAGTAGAAGTCCTTTCTTTTTCTTTTTGAGACAGAGGCTCAATGTGTTCCCCAGGCTAAAAGTTAACTCCCAGTGCGAG 

GATCACAGGCTTGCCCCGCCACCTTGGCCTAGCCAATCCGGGTTCTGGAATCCCAGGTGCTGCCTCGCCCTCCTCTGGTTTAGCCA 

ATCCTAGTGCTGGGATCCCAGGTGTTGCCCCGCCCACCTCTGGTTTAGCTGCTCTTTCTAGACCACTTGGTGTCTCTCCAGCCTTG 

GCTCCTCCCACTACTCAGAATACCAATTCACACTTTTTTTTTTTTTAAAGATTTATTTATTTATTATATGTAAGTACACTGTAGCT 

GTCTTCAGACACTCCAGAAGAGGGCGTCAGATCTTGTTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCCGGA 

CCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCTGGAGAGATGGCTCAGCCGTTAAAGGCTAGGCT 

CACAACCAATTCACACTTTTATCAGTTTTATTTATTGTGTGTGTGTGTGAGTGTGCATGTATATATGTGTGTGTGTGAGTGTGCAT 

GTGTGTATATGTGCGTGTGCTTCTGTGCATGTGTGCTGTGCATATGCGGGTATGTGTGTGCATGTGAGTGTGCGTATGAATGTGTG 

GGCACACATAGAGGGTAACATGCTCACTGGGGAGCAACCTCCCTACACAGGAAAGGGGTTGGCAAAGCTTGCTTCAGTAGGACACA 

GGGGACTTTGATCACGAACAAAGAGGAGTAAGTTGGACTACACACTCACATACATACACACATGCACATGAGTATACAGACATACA 

CATATACACACATACACACATGCACGCACACATATACATACATATACACACACACATGCACACAGATTTAGAATAAATTTAAAAAA 

attaaagcatgaaatgtaatttttaaaagatatcagtgtggctggaatctgggttttttaaaattaaggtccatgaaggccggcat 

AGGAAAGAGGTCAGAAGCTGGATCTTGAGGAGAAGGAGGTGGTAGGAGAACAATGGCTCCCCAAAGATGTCCAAGTCAAAATCCAC 

AGAACCAAGAATGATGTCAGGGACTGATACTCCTCATCTGACGTTGACTAGAGCAACGACTCTGGGTCATCCAGCTGAACCCAGTA 

CAGCCACGAAACCCTTAGTGCAGTGGCCCTCAACCTTCCCAATGCTGTGGCCTTTTAACCCAGTTCCTCCTGCTGTGCTGACCCAG 

ACCATGACATTATTTTGCTGCTACCTCATAACTGTAATTTTGCTACTGATATGGATCATAATGTAAATATCTGATATGCAGACGGT 

CTTAGGCAACTCTGTGAAAGGGGTCCCGACCTACAGGTTGAGAACCGCTGCCTTAGTGGACCAGGGAGGTTGTAGAGAAGAGCCAG 

GGACATGAATGCACATTTGCTGGCTTTGGAGATGAACGAGCTCACAAGCCAAGGATTTCCCTGGACATGGCCTCTCTGAGCACCGA 

TTCTCCTCAGAAGGACCTGCTGACACAAGTGGGTGAGGAGTGCCTGTCTTTGTTCTAGTGGCCATACACAGTGAGTGGAGAGGAGG 

CAGTTTTTAGGTGACAGGAAGGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAA 

AGGGGACAGGGACAGAGGGACAGGGACAGAGAGAGTGAGACAGGGACAGAGATTTGGTGACAGTACCCATAGCAAGGAACCTCAGA 

AAAAGCCTGGGTCACAGCAACAGCAGCCTGGTCTCTCTGGGTGGGGGTGTGCTCTCTGGGTGTCTTAGTCAGGGTCTCTATTCCTG 

CACAAAACATCATGGCCAAGAAGCAAGTTGGGGAGGAAAGGGTTTATTCAGCTTACACGTCCACATTGTTGCTTATCACCAAAGGA 

AGTCAGGATTGGAACTCAAGCAGGTCAGGAAGCAGGAGCTGATGCCGAGGCCACGGGGGGATGCTACTTACTGGCTTGCTTCCCCT 

GGCTTGCTCAGCCTGCTTTCATATAGAACCCAGGAGTACCAGCCCAGGGATGGCACCACCCACCATGGTCTGGGCCCTCCCACCCT 

TGATCACTAATTGAGAAAATGCCTTACAGCTGGATCTCATGGAGGCATTTCCTCAAGGGAGGCTCTTTTCTCTGTGATAACTCCAG 

GTTGTGTCAGGTTGTCCCAGAGAACCAGTCAGTACACTGGGTCTGGAGGACATGTTTAATTGCCTCCTCTGGAGAGGCTGGGAGGT 

GGTGATGGACTCTCTAGAACACTTCGGGGCCTCTTCTCCTTAGTTAAGCCCTGCACATGCCTCTTCTCTTATGCAGTGATGTGACC 

TAGCTCCACCCCCGACATATGACTTATGCCAGGAGATCCTACACTGAATCTCTCCTGAGTGGCTATCGCTGGCGTGTGGGAAATGT 

acacgtggctcacatgagacaccaccttcatagcttcaccctcaaagaccccatcaatattcagctgtgagtcagtgcccattgtTv 

GGTGGCTTGGGTTCTCTTAGGTCCTGAGTGGAGCTATTTCAGACTTCTAGGAAAACAGTTAGAAAAAAATAGACCCCACTCACACC 

CCGATGTATATGGCTTCAGGACAGTTGTCAGGCAGGCTGGGCTGGTGTCTTCTAGTGTGTACAGAGACACCTGCTGCTAGGACCAG 

AAGCTAGGGCTGGTGTCCCTAATCTCTCTCTACCTTTAGCTAAGAGGCAGGCACACTGGGTGGACATTTGGGATCTGTTCTGTGCC 

TTTGATATTTGTAAGTAGGAAAATCTGCATACGCTTATAAGGTGCCTATTTGGGAAATGAAAGGGGTATAAATGCACACAGGAGTC 

TGTTGTAGTAATCTGAGCGTGTCTGACTTCTGGACTCTGCCCTTCACAGCAAACACTTATTAAAACACTCCCATATTACTATTAAA 

GAATTTGAGCTGGACTATGGTGGCACACACCTTTAATCCCAGCCCTTGGGAGGCAGAGGCTAGCAGATCTCTGTGAATTTGAGGCC 

AGCCTGGTCTAGTTCGGGGACAGCCAGGGCTACAGGGAAACCCTGTCTTGGAAAACAAACAATAAACCCAATAATAATAGTAATAA 

AACAAATGAGCTTTGAAAAGTAGTTTTCATTTGAAATTCCTTGGCTCCAGGGAACTCCACTTGGCTTTTGACTGTTGGATGGTATT 

T ATCATTG AACTAATACC CGGT AATGT CTTAAG TG CCTTTC AGGTAT AC C AC AATG CT CAT CAGGAT AAACTAGAGTTAG AAGGTT 

CTGTTTGGAAAATCCTTATTTGAATTCGTATTTATTTGAAACCTAGCCGTATACTTCTTGTATTTGTGGACCAATCAAAAATTCTT 

GTCGCGGCTCCAACGTTTTCCTAAGTATTTTAAAAGCCAGACGGGTGAGAGTCCTGTAAGCGTGGCCGCAGGTGTGTAATTGGGCA 

GCCTGCAACGAAAGTCCCTCTCGACCCTCACCTAAGGCTCCCCGCTCCCACATCCTACTCAGGTTGGGAACAGGCTCGACCGGGCT 

CCTGACATCACTGGGGGACACAAGGGAACCGATAATGCGTAGCCTTCCTGGGGGCATCCCAGCCTCAGCGCTCGCGACTCCCCTGG 

TTTCCCAGATTTCCTGCGCAATTTCAGGCGGTCATCCTCCATCCAGGAGGGCGCGCTGCAAGTGGCTGTCACCCAGCACGCAGCTC 

TGGGACTGGTCTTTGCTCTGAAACTCCAGCCTGAGCAGCTGACACTCAGGGTGCCCCTGGACACGTGCCCGGGACAGAGGCTCTCC 

AAACCTGAACGACACCCCGAGGATGATCCGTGCATCACCAGCCTCCTTGACCTTAGGCAGACGCCCCCAGCCCCCCGGCCATTTTT 

GGGGCAGCCCCCTCCCCCGCCGCCCCCGGAGTAAAGAGAGAAAAGGACTCCACGGGGTCGGGGACGTGCAAAAGTGATTTCTCGGA 

AAGAGAGCGCTTCAGAGAAGGCGGATTTGGCAGGCTGCGCTGATTGGGCCGCGCCAGCGCCCCTCCCGCTCCTCAATTAGCTCGCG 

CGACCGTCGCTCTGCGCGCGGGACCCGCCTTCTCCCCCGCCCCATCTATAAAAGCAGGCGCGCGCGTACGGGCCTCCAGGAGCCCG 

CGGGCGGTCCCGGAGGCGCGGGCAGCGTGGGAACCGGCGGCAGGTAGGACGCGATGGGGTGGGCGCGGGGGCCGGGGCTGTGGCTC 

TCCCACCTTCGCCCAAACGGAGTGCACAGCACGTTAGCAGGTGCTTGCTCTGGCTGCTCTCCAAAAACAACAACAACAACCAACAA 

CAACAACAACAACAAAACCCAACCAAATGAACAAACACCTCTCCCTTTAAAATCTGCCTGATGGCCAACTTCATAATGAAGAGAAA 

TAGATCTGCCAATCACCGCGCGGCAGCCCGGCTTCCATGCATGAACTATCCAAAGCTCGCGACTGGGCTCGCCCAGGGACCGACTG 

gctttgattctgactagtggcaatctgattgcccagtggcgctggacttctctgattgtccagtggcccagctggccccggaagga 

AAGTCTTCCGTGTGGGTCCCACACAGCTCTCAAGACCAGATTTGCTGTGAGCTTGGCCCCAGGCTATAGGGGCAGACTTTTCCCCT 

GGTGAGAAAGATTACTTACCCACAGCCGGGAAGGGCGTTCAGGGGGTAGAAACTAATAGAAACCATTCACTAGAATCTTAAAATGG 

TAGATCACTGTTTTGTTTGTTTTTGTTTTGTTTCTGATACAGGGTATCACTCTGTAGCCCAGGCTCATTCCAATGAGCTCCCGGTT 

ATCCGCCTACCTCTTCTGAGTGTTAGGATTTCAGGCGGAGCTTGGGGGGTGCCCAGGTGCTCAATGGCCCTGTTTTTTTCTTTTAA 

AGTCAAACGATAAGAGCAGTTTCGTGACAGTTCTAGGTTTGTCCCTTTAAGTTATGGCAGGCTCCTTCATGAAGAACTGGGACCGA 

TTCAGTGTCCCTGAGGAAGCTTGGGGCCAGAAAGAGATGGGTCTGTGATGGATTTCCGTTCAGTGGTGGTCAGACTGTGGCCCAGG 

GCTGAATGAAAGGGATTACGGTGTGGTGTGAGCCCCGCCAAACATGGCTGGTGCAGATGTTGACAGCTGTGTTAGGCGAGCCTCTG 

TCCCCTGCCTTGTGAGAAGCCTGACCTAAGACACGTTGCTCTAGATGTAAGTTAGCTGTAGGCAGGATTGGGCCCACAGGGAATGC 

TGCCTCAAAATCAAGAAGAGGAAGCTAGAATCATGTGAGCGTGTTTATAAACCATTAATTGTCCATAGTTGTAAGAGAGTCAGGCT 

ATGCCTGTCTAGGACCTCAGATTGGCCTCCAAGGCAATAGAGGAGATTGTCCAGGTGCTGAGAGCCGGACCCTGTCAGGTGTTCTT 

TCATCTGCAGAATGAATGAAAGAAAGCATCCCTTCTGTGTGTACTGTCACTGGCAGGGTGCTGGCAGTTTGTGCTGTGCCTGCCCA 

GGGGATGGTGGTCCCTCCCAGTCTCTCCCCCTTCCGAGTGTAGAAGAGGCTGGGTTAGAGAATTTTAACCTCCTAGCTTCCATGGT 

CTGCCATTCACCTTTCCTTTTAAACACCCCTTTTCTCTGTCACCCACCAAGACATCTGTCTTTCACAGTTCTGGGGTGTTGGGTAC 

CCCAGGATCCCTGACAAGAAAGTGCCATTCCTGTTCTGGAAAAAACTCCAGCCATGCCAGGGAAGTCCCTTCAGATTTCAGGAGGC 

TCAGGGACCATGGGGGTATGGGTCACAAATCTATCTCCAGGAGCTGAGTTGAGGCTTTCAATGGACACATCCTCAGATACTCTGGA 

CCCCTGACCCCAGCTCCCACCCCACCCTCATCCTTAGAGGCCACACAAGACACTACCAAACCAGGAGAGCCTCCTATCTCCTCTCC 

agaacaagctgttggagccaggactctacttggttttaggggtacccaatgccatttcagttctctccctaggtattcctttctga 

CTTGTCACTTATGAACTCAGTGGTCTTAGAATACTGGGTTTCTTGAGATAACCTTTCTTTCCTGCCTTTCTTGTGAGGGTCCTTAG 
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ACTTAGGAGCCAATGGCTTCCCAAGGTGAAGAGCCCCTGCTGAGGTCAGGGTTTCCCAGCCGTCTTGATGATTTGCTTGAGAGGTG 
CCTCAGGTGGCACCGCACTTGCCTAGCAGGCACAAGCTCTGGGTCCAGTCCTCAGCACGGGGGAAACGGAGGCAGAAAGAAAGATC 
AGGCGTCCAAGGCCATCTTCATCAAACTAGGGAGTTGGAGATCAGCCTGCGATACAAAACCCTGCCTCAAAAATAAAACTCAAAAC 
TGACTGGAGTCTGACTCCGCTTTAGCCCTCGCTCCCTTCCAAGCCCACTGGTGGCAGTTAGGGCTGCTGTGTGGCTAAAACCAGCC 
5 CTGGAGAGACCTCATCTCCCTCCTCTCAGGCTGCTGCCGTCTTTCCTGGCCCCACTACCACCTGCAAGCGGCCTGGAGTTTCTGAC 

CCTCAGGCCTCTTTCCAGCAATCCTGACTTTGTGGGACATGCTGGCTCTGGATGTGACTATGTTCTTGGGGATATCTTGACrrCTC 
ACTGATGATAACTTCTTTTTrTTTTTTTTTTCCCTACCCCAAGAGGTCATTTTAGTTGGAAGACTAGAAGTGCTGTGTTCTGGTTT 
TCAGGGTGGGCX3TCTGTCCAACTGCTTTGGGGATTTCCAGGCTGTTCTAGTAAATGCTGGCTGCAAGTCCCTGTGCACAAATGCCC 
TCTCTCCCCACGCTGTAGGAAAAGCAGACCCGAGAGTGTCCAAGTGTGCCATTAGGTGTCTGGGGATGGCGGGCCTGGATATGGAG 
10 TCCCTGAGCTGGCTTTGTACTGTCCCTTTGTTCTCACTGAGGGCTGATTGTAAGAGGGACTCCCTGTGTTGTTGGAGGAGTCCTCT 

AGGATACAGGCTCTGATTGCAGGTACTGTACACACAGCTCCCAGACCGAATCCTTAACACTCTAAGGTTTATTGGCTTCAAGGACA 

cccagccagcacaggactccagctctaactccatcccagtgggaacaggaccctatactgtctgatattactattactatcctagc 

TGGCAAAGGGCAACCTGCAAGCAGCCTTGAGGGTGTCCTCTTTCTCGGGTGGTGCTGGGATCAAACTCTGTGAGGAACACTGGCCC 

cttgggtatcagtagtcacgctggttcttagagaggcgagcagctcagagaaagcacagcattgtaggagagggacttcttcctag 
15 caggtgccctcagtgtctgggacagggggtcagggaagagctggacccagagccagagctgtgggtggggcacatctgtgaacagc 

ctttcggttttcctttgggtttagggccaccgggcactgctgatttctcatggcactggtccagatgtcttcctgagccggcacct 
ttgcgtggacctctgatcttccggcagtcagttccgggactgctctgactcacagagatgtatttgttatcctgaaagatttgctt 
tctttccaaggatgtgtgaccggaacggcgggcggcggctgcggcagtggctgatcgaacagatcgacagcagcatgtacccgggg 
ctgatctgggaaaatgatgagaagaccatgttccgtatcccctggaagcatgccggcaagcaggattacaatcaggaggtggatgc 

20 TTCCATCTTCAAGGTAAAGCCTCCTGCGTACCCACTCAGTGGTTTTTGGnTCCCTCTGGCTCTGGAGGTATTTAGGGATATCCTA 

TGACTAAACAGCCCACTATTTCAAGAGAAACAAGGAGGAGTGTCTGATTCTGGCACGTTCCCTCATGAGGTTGAGAGTGACTTTCC 
TGCCCATTCCGCTCTTCTTGCTGCGGTGTACTGACATGCTCTGCTTGGTGTACTAAGGAAGGCTTTGCTCTTTCAAAGTGCGACTC 
CTTGGCATGCAGGGATCAGCTATAAAGGGCGACAGGCTTCCACAACTGCTTCTGGGTCAGGTTTGAGGGACACCCTGAGCTTGTGT 
TTTAATGTTTCCCCTCTGAGAGGATTGAGTGCGATCACCGAGGGCAAGTCACACAGCTGGCCTGAGAGGAGTCGGCACCCTCTCAT 
25 CTCACCCTGGGTGGCAGGTGATGCTCCTGTTTGCACTCTGTACTGCCACGGAGAGAAGCCACTTCTCCGGGATCTCATAGCTCCTG 

tgtgatggagcctgtgtttgggactgggtggtccaaggtcttaaccctttatagtatagagaactagggtaatttctcattaagga 

CCAGCCCAGCCCAGTTCTGCAGGCAGGCAGGGTCAGACATCCCCTGAGGGTTGTTACACTCATGTATGAGTGTCCCTAAGGTTTTA 
GGCACCTACA’rTCGTCTCTGGGAGTTTCAGAGTCTTAGGTCATGGCCAGCCCACACTTCTACTTTGTGAACAGCTGCAGCCTTGGT 
GGTTTGACCCAGAGTCCAGGTTGTAAACCACTGCCTTTAGCTCAGTATGTCTGGGGCAGGGTGGAAGGTTATGAGGCCCACTGAAC 
30 TCAGAGGACCAGAAGCTGACTCAAGACCGTTTTCAAGCAGGAAGCAGGGCCTGCAGAGACTCTGACTACCAAAACTGTCTTGGATG 

GGTCCCTCCTGGGGCACAGTCTTCCCTTTCCAGTGAGAACTCTGAACCAAGCATATGGTGACTAGCATTGACACTAAACTCGGAGG 
CACAGTGTGCTTGGCTGAAAGGCCATCACGAATCTTCCAGAAAAAAGGGCAGAGTCCTGGACCAGGGGCCTCAGTTGTTGCAGGAG 
ACAG CAGGC CT CGCTTCATC CAGTTCCCTGCTTCAGCAAAG CAGG AGT C CTG AAAT AAAG CCCC AGATTT ATGC ATCTT ATGCAAt 
GTTCTTCACGGCCAGCAAGCCGTTTCAACAGCCCTGAGGAGAATGTGCAAGATTCCCGATGTTTCCGTTGGTTACGCAGTCGCTCT 

35 gtgtggcaatctgaaatgagacatcaatctcagcaggaatggcgggagatcaacgggcgggcgggcgggcgggcaagtggcaggag 

ATTCAGGGCAGAGAGGGTCTTCTCTGAGCTGTCCTGAGTGGGGCGGGTACCTCCGCATCTTCAGTCAGACTCAACTTGACTGTTGA 

AGGAACCGTAGGATGAGGCCTTGGGCAGATAGAGCCATCTTAGGGGCCGTCTGCTTAAGTAAGAAACCCACTTTTCTCAGCCAGTT 

aaaacctttaagaaatgtaggtgttaaggaaaagttatatgcttgcttctctaccagggaaagggattacaccagagagcccttgt 

GCTGTCTCCGGGCAGCGT CTTGCGGCTTG CTTC CTGTGT AGACCG CAGGGGGG AG AATGAAAAAGAT CCTGAG CTTACCTCAGCC A 
40 GGCAAGGGCTGAGATTCCTTGGGCCTCGCTCGAGATAGGCCTGACCGTTTACCACTTACTCTGTGTGCAGAGGGTCTTGAAGGACG 

G AATAGGGGTTAATTTTC ACTTTACTTT ATTTTG AGTTTG GAACTTAGGTAGTTCAGGTTGATCTC GAACTTG CTCTGT AG CTGGG 
TATAACCTTGACCTTCTGATCTTCCTGCCTCTATCTCCTGCGTGTTCGGATTACTGGTGTGGGCCACCATACGTGGTGTATATGGT 

gctgaggattgaacccgaggctcttgcatgccggacaagtactcctttatcaactgagctacactcctagtattaatttttcaaac 
acagtgcaacacaatgtcagcagagaagagcttcaagcagtgggcgcccctgcgggtcccaggacaactcactctgtgccttcagc 
4 5 cctgagagaccatgcagctaagatagccctgcagagatggtttctggccagatgtggcaaggctcagggtaggcctgtgctagtac 

ccagtgctgtctcacgatgctccctgaccatggagtctgatttgattggtacctggtatctccaggctttcctccccgaggaagca 
tgagaccagaatggagggataaactgggcagtactgctgagatcccaccgttctggcatgcgccagctgaccgagatactgctggg 
gtatctgtgctttctcgggtgccattggagagtgggttcacccaatgacttaaggggtgtggtttttcacttgtgtgccagatatt 
ctgggctgctacatccagggagaggtactgctggggaatgccttaccgtgtagggtggtcttcactgtgtctgtggcaaagaggca 
50 gaggtttccatgtagcccagccccaaagtcactgttccagtctgctttggagttcacaacagcccacaagtcaatgtgtagccagc 

agtgccatttacaataaaggccagaattggaactgtctacttaaaaaaattttttctaaaagtgggtttgcagccatgtcagagag 
gaagtgaccactcaggctcgggggtaggaatgttcctccagcttcttgctgagcatagatacagaacttggcatcaacagtgcaga 
gagcattggcctggaacataagtgtccccggtaggtgtacatgtgtgtgtgtgtgtgcatttggaggccagaggtctatcattgtc 
cacaaaaaacgatttcactgaacctggagctcagggattaggctaggttgactgccaacgaaccctggggatcctgttatcgtgac 
55 cccagggctggggtcacaggcacacatacccatctttttctgtgggcaccggggatttgaacctgggcctttatgtttacatggta 

agcactgtattaagttggcccctgctttgaatttctggcctttgcttaaagcacaagctttggatgggtcagaaaaaagaaattaa 

AT AAAAAG AAAAAAAAAAAAGAG G CACT TAACAG GGACAACAGTTGGCTGCATCTTAAAGGGCTAGAATCATG C AAAAAAAAAAAA 
AAAAAGC CCAAACAG ATGTTCTATTAAG AGGAG AGACCGG TGGAT ACACATGTGTTCCTTTT CATGCTGGAGGTGTT ATGTGACAA 
AGCAGAAAGTCTTTGACGGTGCTGGTGAAGCCATCCACATTTTCCTCTTTGGACTTCATGACCTAAGACACCCCTCTTGCCTCCTC 
6 0 CCCAGGTCCTTCAAGCCAGAGGACTTTGCCAAAGCTGCATCCTAGGCTGTGGGGAGCCTGGGTTCAAATTCCAGCTTTGCTGAGTG 

TTTTGGGGGACCCTTACCCAGCTCTTGTCTGTTGAGATACAGTGGTCTTCCTGAAGTCCAATTGGGTGCTGACCTTGGACAAGGGT 
TGATGGCCAGGAAAGGCTCTGGGGGAAGGGGGCGGGCGGTATGCAGCCGGCCTTTGAGTTGAACTCTGTGGTTTGTGTCCCTCTGT 
GTTTACTGAGTTTCTCTCTCGTTCTTCAGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAGGGAGACAAAGCTGAACCAGCCACG 
TGGAAGACGAGGTTACGCTGTGCTCTGAACAAGAGCCCAGATTTTGAAGAAGTGACTGACCGGTCCCAGCTGGACATTTCTGAGCC 
65 ATATAAAGTTTACCGAATTGTCCCCGAGGAAGAACAAAAATGTAACTATCTGTTGGGACCAGGAAGCCCTCTAGGAACCTCCTTCA 

CCCCCCCCCCCCCCACGCTTAGCTCCTGAAGCCCTCAGTCTCCACAGGGCTAGAGCAGACATGCCACCCACAGGGTTTGGGTGCCT 
GGTTTTAGCTCACCAGAGTTGTTCTCTCTTGTGTAAGCAGACATAGAGAGCTGCTCTGCTGACCTCATACGCCATGTGCTGTCAAG 
TGGCAGCTTCCTGCAGAGGGAGTGGCCCAGTGGAGGCAGGGAAGGGTGGTGGACTCTGGGTCATGGCAGCCAGAAGCTGGAGGGAG 
CGAGTCCCCGGAGCTCAGCATAAACTCCTCCAAATGGGTTTGAGGCTCTGCTGAAGTCTGTGATGCAGGATTCCCTGCTGCTTCCA 
70 GGCAGTCTACAGAGGAGGCTGGGGAGGAGTGGGCAAGGCAGGGACGGGCGGTAAGGTCCAGGGAAAAGTTCTCCAGTTAGACGGGC 

CGGCAGTGGGGACATCACTGATGGCTTCGGTGTGTCACTGCTGGAGAGGATAACATCAATGCCGAGGTCTTTTCCAGCGGTAATGT 
CCTAAGAGCATCTGTAAAGGAATGAACGCACACTGGCCTTCCCCAGCAGAGCCTCGTGGCTCCCAGGGCCTGGTCCGTTCTGTACT 
GCTTCTGGAAGGCCGGCTCCTTTGTCTTCGCAGTGATTTGAAGCAATAGGGAAGTTTCTTTCAGAGCCCTGCTCCCCCAGGACCAG 
CCAGGCTTGATCTGGTTAATGACCCTGACTTGTTTATAGTGTGGGTGGAGCCCCCTCACCTGCAGGTTTGGGGGTGAAGGAGAGGC 
75 AGAAGGACATAGCATTTGCATGGCATTTGTCTTGGTATACTGTACTGTGAAGTTGAGTGGTTTGCCTGCCTCTCTGGCTGGCTGGG 
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tgggtgggtggggctctcaacctctgcttgcccagccatggcttctaggtgagtctctccacctggatgaagcaatggggagagat 

GATACAGGTTCCTGGGGGTGGGGAGCCTGGCGGNNNNNNNNNNNNNNNNNl^n'INNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNfnWNNNNNNNNNNNNl^^ 

TATACTGGCCGATGAAAGCATTGGTCCCCTGGGGAGGCAGGCAGCAGGCTGTGAAATGTCATGTGTGTGACTTCCCCATGTGGCAC 
5 GTATACACACACACACACACACACACACACACACACACACACACACACACACACGCACACACGCACACACGCACATGCACACGTAT 

AAAAGGGCAAAAAGATTTTCTGTTACCTGGCACTCCCTACCTTCCAGGAAATCTCTGGGTGTTTGATAAAAACCCAGCCTAGCAAA 
CTTACCTTCAGTATATGGGCCATAAATGCCTGGTATAAAATGCACCCGGTGGGGTTCAGATAGAAGGAAGAAGCCAAAGTCTGGCG 

cttgtccttcacaagccagtgtttacaacccctccaccacccaccacttctccctttttgacttggcagatcagatgacccggcca 

TGAGAAGCAAGGGCTGAGCCTTTCCCAAACCTTCCAGCAGCTGCTGGTCAAAACCAGCGAGGACGCTCACTACTCCCGTTTCCTTA 

10 attcagcattttaagaaaaggttgcagtgtgctcggctgccctgggtcatggtgtctgtcccctttcccataggcaagctgggcgt 

ggcacctgcaggctgcatgagcgaagttcctgagatggagtgtggccgctcagagattgaggagctgatcaaggaagtgagtggag 
ggggtctcaggcgtcttccagggaggatgggacattgcttctaaccctcagaggcactgagagcctcaggctctgcagggaagtga 
gggacaccccagctacctccccaggccagcctccctttactggtcaggccctgcccatccaagcatagttaaacccattgaatagc 
agctttgaaggtctccatggagtcttagccttgtttcttagccaagcttcatatggaggtctccatcgcttctggtcatcccgtcg 
15 gccctcatggtaactagatggcttgcttttcaagacacaggttttattcctgagtgtgttataagattggatgactgaggcccgta 

ggatccactaaaggtggtggggaccagcctgtggctcagcgctcacctatcgtgtacgacagttcccagcagcatacacaaaacac 
acatcttagaataatcccccatcacatgcatggttggcagcctggaactgaaggctcagtgggctccgtttaagttaaacagatgg 
cttttttgtgtgtctgtttttagcctttatattgtgtctgtacaaggtggggtttccatagctgaaacaaccctttaagcttatat 
aagcaagatgaggtctctttagacggcagctggcccagaccctgtcacctcagctactcaggaggcggaggcaggaggggttaaga 

2 0 cctgcttgagctgcagaatgaattcaaggtagaaaacttcacgagaccctgccttgaaatcaaaaggggaaaaaggctggcaatga 

■ catagctccgtggtagagcgctcgcctcgcgtgcacaaagtcccggtttccatccccagctcagtgacatcataaaaataaaacca 
agactgttgttagcaacgacacatcagctgtgtggtctgcagcattctgtggagcactgcagccggccagcatcaccttcccaagc 
tgcccagctctgcggcacatggccgttgtgatgttctgggtggtcttggttctgtgtctcccccacccccaccttgtcttgttttc 
ggtataagcctttactgccaacttgcctgagccagtagatggtgatgatgtcacaccagggtcacaagcaaaggaggtttcaggac 
25 gtctcctaattggacccatccaccactgaaggcccgagagccctgtggctctctgagtgagattctcagcacagtagaattggctt 

ggtgtcaccccagagggttgccccagaactgggctatgtctcccagcatctgaaggccagtgaactctttcatagccaaggctagt 
caggatgccagcccagtgggtttgtagcttagggtctgatgaattgcaaagggaagctctgcttttctctcatgagataaaagttg 
tggatttagttgtgtgtctgatattgggttttacaaacatggggtcaggtgagtgctgtgctggtgacccgggactcaactgctct 
tttctgtcacctgggtctacagccttctgtggatgagtacatgggtatgaccaagaggagcccatccccaccagaggcctgcagga 
30 gccagatcctccctgactggtgggtccagcagcccagtgcaggtgagtgtggctgtccggcactagcaaccactaggctctttatg 

ttagggtaggaggtgcttgccactgctaggatccatgtcctgtggaagggtcatgagtcacagccggggaccgagacagccaagct 
gcagcctctcaggcaggcacaaaggtcttggtagtcatgcatggtcagtcccctcctgtagtccccggaagctgagaggagcctgc 
caacatccccaagcctcaagggaggtcccagctctcagccacctgtctcttcctggctcactgtcagggcagccccagagccagag 
agagccagggcgttaggagcgggaggggagctcagtcaggaataggcgttagtttggaaccactttgggcagttttcatgtcttgg 

3 5 tggtgcctcttgtttgctcatccataaaatgggccaccaggacctgcctggtaggatccacaagttaaataaaggattcacccctt 

tgatagtatctgggaggtacacccatgctgtagctacttagagggtcattcacctgggcccctacctcagtgtgtgagcaactttt 
atggctcacagacatcttggtttcctcttttgcctctctcctgctaagacaggaactgctgggaggtcttaactggccttgcagga 
ctgtgaggtttccaggctgtgggtgttagtgtcctgcaaggggccttgcgctgcaggggtgtgtctttggcaaaactgcctgggac 
tccagcttccttgtgagacaagtccccaaccattgtgtatggtccttggggtagcaaggaagcttagcacaaggacaggaacctgt 
40 agtgcagaggaagtcccctccatcatggtaggtttctgtgtctcacgtagagtgaggtctgcccactaatgttgacaccagcagtg 

tcagcctctcatctatagctcagggatacttgggtcctccctgcaccagcccagcaaggcatatcctttcttttctctgcttacag 
gcctgccactggtgaccggatatgccgcctatgacacacaccattcaggtaccagggtactctgggagagcatggcacaggctctg 
cttgaaaatagccccatgatgtagatggggtcatgaggtcccacagacaagtgtggcctaggggtaggctccagagactgattctt 
cttcctcgttctgtgtggtttgggagcagttatagtcatccaagagtgtcctcagggacagctctgcagccgggaatgtaggttgc 
45 tggactgccttggcctcgcgtggtgggatctgacctcttggggcgtcaggttcatcatgtgtgaaatgctgtactattcctaacac 

ggtctagtagggacacagctggccagtgtctcccatgtagggtctgtcacctcctctcacttccaactctgtagcaagagtcctag 
agatggttgtactgatatactgatggtgctgaggctggtgcagatgttggtggtgctgatggtgctgatgtagatgatactgatag 
tgcagatgttgatggtgctgaatggctatgatgctgcagatgctgctgatgctggtatggatgctgatggtgatgatgtggttgca 
tcagtgctgtctatagaagttggacctggttcctcctcccagcccccatgctcccagactcaagataatatttacagatacctgta 
50 tgaagctaggctcttctctgactagatcataacctaaaataacccatttattttaatctacattctgccacgtggctggttacctg 

tgctcagggaccatgtgtccctctcatcacaacttcccgggagaatctcccgcacttcgccctatcccagaattttctctccctcc 
gggatgtctctcttcctatttcctgcctaagccataggccgtcagattgactgtttccaggaacaatgtccatacagatgtatgaa 
GTTCC CTCTACAG CTG CCTT AATG AGTG AAATGATTCTTTCT CCTGG AG CACTGTAG ATGAAGAG CGAGCCTTCAT CTG AATTCTC 

ccctccctcccgctccctccccacctgcggtcttctggctgtctcctctgcggtctgtgttattttgtctctctgttgtgtgtgtc 
55 tgatgtctgtctgtccctgacaaagtgctttgctctgtatttatggaacagcacaataggtacagtatgggaaaggactaagggat 

tatctttttatagagatctggagttttttttcaagttaagacgttactttgctgaccccggctgactgagaatagcgtgcggccct 
gcagacatgctattgatttatatcctcgtgtgccttccaactcttaggggatatttcttttgattatggttgcttttaacctattg 
GCTGTTTTCAGC GAACGATT ACCATAGTGTGTAC AATGTATGC ATG CACAC ACACACACACACACACACACACACACACTACT CT G 
GTCATAGGCACGGAAGGGTATATAATTTGAGATTTAAGCTATGCATTTAGCTTGTGTTTTAAAAGCTGATTGAGAATCTGGGAAAC 
60 TGAGGCGACATAAGGTTGGTTGCATGGGTCTTTCAAAGGCAGGTTAAACGGGCCGAGAACACAGTATGGAGGCAGAGCAAGGACGT 

AATTTTAAATGGTCTCAAGGCCAATGGTTAACCTGGTTGCAGAGCCTGACAAAAGTTCAGTTGCTGAAGGCAAGAGGTGTTTCTGG 
AAAAAAGCTATTTCTATAGGTGACGGCGCTCCTGATGGTGGTGATGGTGGTGGTGGTGCTGCTGCTGAGACTGATGGTGCTGGTGA 
TGATGATGGTGGTGGTGATGTTGAGGATCCTGATGGTGGTGGCGATCATGGTACTGATGGTGATAACGCTGGCAACCATGGTCATG 
GTGCTGATAGTGATGGCTGGTGTTTGTAGTGTGATTTTGGGTGCCAGAGTCAAGGGTGACATTCTTGTGGGCTCTTGTCTCTTTCC 
65 CATGCTATTAACCTCCTCTAGGTTATGAAGACAGGTCGTTTCCCATTTCAAGGCCCTGGGCAGTGTGACTGATGGGTCTCAGAGTG 

GGGATCTGCCATCCTCACTGCTGCTCGCTGTGAGGCAGGTGGCATCTCTGTGCCGTCCTGCGAGCCACCGTGCTGCCTGGTTTCAG 
GACAGGCTCGGTGGGGCTCAGGGAGAAGCCCTGGGAGCTGTCACGAAGGTAGAGGCAGGTGCTCACCAAGTAAGAAAAACACAAAT 
AGACGTTCGCCCCTCTCTCTAGTGCTGGCCTGTCCATGTGTTGGGGTCCTTTTAGATCTGGCTGTGGATGGCGAGCTTAGCTTGTA 
CAGCTTCCACAAGCATTTGTCTTCTCGACTGCCCTCAAGGCTTCTGTAACCCACTCAGGAGGCCCGGGGTCACGGGCTGAGCCTTT 
7 0 GGCCTTGTCAGCCCCGGGCTGTGGCCCTGAGAATCTGCTGACCAATGCATTCTGGGGCCACACTGGCCGGGCCAGACCTGGGGCCT 

TCTGAGTGAGAGGTAAAGGCAGGCTGTGGGGAGGAAGTGCCCTTGAGCCTTGCACAGCTGCCTCAGCACAAGTGAGGGAAGCGAGG 
TGCCCTCAGCCACAGCTGGGAGCTCTTCTTCCAGAACCCAGGCCACATGCCCCGTCTCTGTAGATACGCTGCAGCCGGGCTTCCTG 
ACTGCAGAGATG ACCTGGGGTGAG ATGGGTG AGG CAGGGGGACC AC AGGG AGT AAGGGAG ACCATGGCACTGT G CAGAGCCTTG AC 
TCTGAGGTCTAACCCATGGTAGCTGCCTCCCTGTGGTAAGCAGTGTTATAGGTCTTGAGACCAGGCTAGGATAGACTTCCTATTTA 
75 TCAGAAAAACCCAGACCTCTGGCTTTTAAATTTTATTTTATTCATTGATTTATTGATTTATTTTTAGAACAATCTTGAGAGATGTG 
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TAGCTCGAGATGGTCATGAAGTCACAATCCTCCTGCCTCGGCCTCGAGTGCTCTGGCATGAGGCACCCCTCTCTGTATTTGCCACC 

cacgccaaggctttctcagaggtgctctgctgtcagacctcttgaggctgccaatttgttcccagcctgtgtgcatctaaggaatg 
ggtcaaacagcaaggctttttttggtgtgtcagcacttcagggtgaggcagagccagcctgctgtggagaaaaatgccaggctccc 
ccagcagacagctggagtggcagggcttgccctttcacctcttcagcctgcaaaatggctgcggtgaccagcgatgtaccacaggg 
5 gccagatgtatggatatgcccaacccccgcagaaccagggatttcagtacgtagtctcaggggtctcacctgtggaccatattttg 

tcccgtttccctggctcctgtggtctcacaagagacccccccacaaagctggcgctcttgtcatcgctaccttgctgatgaagagc 
aggcacagagaggtggagccgcttgcctcaagtcacacagctgtgaggaagcagtgctagaattcagtacgaaggcgatgcagatg 
gcgatgctgatgatgctgatagcgattttaacggtgggcctgggagtgaatgtggggcgagctgctggtgtcacccacacaggccc 
acccaggcagtggtgcagttggtgactgcacagctttaggacaccatgagtttggggagctatcaacttgtgtggctccagagaga 
10 agcctggattggcctgaggtggcgaggcgaagcttaggatgcacaaggctgccgacagtggagaattcagtttatagcagttacaa 

agcttctccaacaacaagcctctagctctgggctcctggtgtccgagcttccctcccaggagtcccgcctctatgattccctccct 
ggagccccgcctccacactagctgttagtcaggggccgctgggccctctgccttgtgtttttctcatctttccactttgtaacctt 
atctggaatccggttgtccttgcctgcaagaggacgtcagtaccttcagtaccgcctgctagacaggaagccagaggccggaagaa 
aaggaaagtcaacgaaagccaaatactgggttggcacgtttccagcctcagggttcaagttcaaagtctccctcccacccaaaaaa 

1 5 GATCGTTGGGATTATTATGGTCGGTTGGTGCCAGACTGAAGCTTTTCrCTCTTTTTAAAACTTTTTTGTTTTTTGTTTTGTTTTTG 

TTTTTCGATTGATGGGTTTACGTTGTGGCACTGGGGATGAAGCCTAGGACTTGAGTGCGTGAGGGAGCGCTTCCCCTCCGACCTGC 

accccagctcctgaggtgacagagagaagggttggctaggatgtagcctatggtcacagctcctgcctgtgctgctcataggtgga 
gagaaggcttctaggtctttctggaggacaggctgtgtgtaggattgtacagaggctttcgatctgagtccaggtcacagtgtttg 
tgataatgttgataccttcacaggtgggtttcttcccatctctaatgggggctaccgagtgcagggtgactcgggaaccagagcca 
20 taggcagctcatgagaattacattggcatgcttgtatgtcttgagcttggtacaggccttcctagatctctctgtgtttgcgcatg 

tgcatgcacatgtgcacatgtatgcatgaatgcatgttcacacctgtgctcatgtgtgtggagatgtgtgtgtatatgaatatgtg 
ttcatatgtgtgtaggttcatgtgtatgtgaatgcgtgttcacacgtatgtacacgtggaagccagaggcaagtctcaggtatcat 
ttcttgggcattgcccgtcttattttttgagacagggtctcctgctggcttggatctgaccaactaggtgagactggctggccagc 
cagcctccggggtcagcctttctctgcctctcatgggctgagattaccagcaaacagcacttggaatgaggaatagactctgagcc 
25 tttaggggaggcactggggctccccatcttctaggcctgatggccctgtgctcttggctcccacagctttctcccagatggtcatc 

agcttctactacgggggcaagctggtgggccaggccaccaccacctgccttgaaggctgccgtctctccctgagccagccggggct 
gcctaagttgtatgggccggatggcctggaacccgtgtgctttccgacggccgacaccatccccagtgagcggcagaggcaggtga 
cccggaagctgtttgggcacctggaacgtggcgtgctactgcacagcaaccgcaagggcgtgttcgtgaagcggctgtgccagggc 
cgcgtgttctgcagcggcaacgcggtggtgtgcaagggcaggcccaacaagctggagcgggacgaggtggtgcaggtctttgacac 
3 0 caaccagttcatccgaggtcagtaccaagtcacctcgctgccacccactgtccctgccttagaggtcacacccacctccttccttg 

tgcctcctgtatcatgggccaagtgcactcttgcatggctttggcagtggtatagctgggggaacccttggaagcctagcctgcct 
gtgctttctgagcgcctgggcaaccctttcctcacctccccctcggtataaggacagcagagttggagcctttccttttggagttg 

ACGAAGCTGATGGTTGTTCCTAGCCTGGGAACGGCTTAGCAATGCAGACTCCAGGGCCTCAGCCTGCCCAGGCTCGGCTTCTTTAt: 

CCTGACAGGGTCCCTAGGGGATGTGGCATGATTTAGTGGGCAGGAGGATCATGGAGAGAGAGTTCCAGGCCAGCCTGCACTGCACA 

3 5 gtgagatcctgtctccccaaaacaaatccagaccaacaaaaagttccccaaatcgcctagcagtattcgggagtgacaaatcccat 

GGGTCCTTGGTTGGCTTCTAGCTAAGCAGCCTTGTATCCTAGGCCCCTTTCCTTGGCTGTTGGGGGATCTGTGACTTCCTTCCAAG 

TTCTGTACCCCAGCCCTGGGCCCTGGCTACACACAGCTCAGCGGTTCACTGGTGTCTGTGTTCTTCCAGAGCTGCAGCAATTCTAC 

GCCACCCAGAGCCGCCTACCTGACAGCAGGGTGGTCCTGTGCTTCGGGGAGGAGTTTCCGGACACTGTGCCCTTGCGCTCCAAACT 

CATTCTGGTGCAGGTGAGAGCCGGCAGCAGTGTCTGCCTGTGCCCAGGGTGAGAAGAGACAGCAAGGACTGGGGGCTCCACCTGGG 

4 0 CAGAGGTCGGGGACTAGATCATACGTGGCTCTTGTCACCTCTGTGATGGCTTCCCACGTTGGGACTCTCTTCATTTGTGTTTCCTT 

CTTCCCCTCTCTGCTTGCTCCTACTTTCCCTCCCTCTGTTCTCCTGTTCCTCCCTCTTCAGGAAATTTCTGCTTGTCCAGTGGCCC 
TAAGATCTAAGTGACAGATCACGGTCTATTTGACTATGGTCTGAACGGTGGCACTCTTGTAGATGTAATGGTGACAGTCTGAGGAG 
CAGCCAGCCTGGTTGGAGCAGTTCTGGGAGAACACTCTTAGCCATGTGCAGGAACGCTGCCCACCTGGCTCCATCTTGTCTCGGAG 
GGGATTGGAGGACCTGTGGTGGAGGATGGCCCCAGTTCCCCTCCACCTTGATTCTGACTTTGCACATGGCCCTTGCAGGTAGAGCA 
4 5 GCTGTATGCCAGGCAGCTGGTGGAGGAAGCGGGCAAGAGCTGCGGTGCTGGCTCCCTGATGCCAGCCCTGGAGGAGCCCCAGCCGG 

ACCAGGCTTTCCGCATGTTTCCGGATATCTGTACCTCACACCAGAGACCCTTTTTTAGAGAAAATCAACAGATCACCGTCTAAGCC 
TCAGTCCGGGCACCCCACCTCGCCTGAGCTCAAGCTTCAAGAGTCTGTGACTAAGAGAATTCCGAAAGGATGTGGAGCCCTCTGAC 
TGGGGTGGGCGGGTGTCCTCCAAGGGGCCTCCGGAAGCCCACAGAGGGATGCGCTCCTGCTCAGGCAGGTGTCAGAAGCTTGCAGG 
GGCTGTGGCCGCAACCTGTGATTAAAGCATTCCTTTCCTGCGTTTCCCCCTTCACCACTAATGGCTGGCCTTTCTGTGTGCTGAGG 
50 TCTTTCGACAGTTCAAATCATCTGGTGGCAGCAGACTCGCCTTTGCCCTTCTGCGGCCGAGGGCGGAGATTTATGACTTTCTCTGC 

TTGGTTGGAGAAGAAGAATCTTTACTATTCAGCTTCTTTTCTTTTTGGCCAGAACTCTGAAAAAAAAAAAAACTCTTTTTAAGACA 
ATATTTGTATTCTCACAGGCTCAGCTGTCAATCACTTGAGACCTTCCCTGTAAAGTGGGGCAGATTTTAAATATGGGTGTAGATAC 

tgcttgcagccttcgcaggaattttggttgtggttcattgattcacacagactctgtgtcagctgacagggctgtgtggggcatca 

AAGGAGGACCAGGCACTGTGGAGAAGACCCATTCACTGGCATCTCACCCTTCCTTGTCCAGCTCCATACCCAGTCCTAAGACCCAG 
55 TGAAAAGCCACGTCCAAACTGTGCTCTGGGCTCATCAGTGCCCACCCACGTACCAGGGAAAGGCACACACCCTACCCAGTGGGCAC 

AGAGCGGAATGTCCCCCTACCGCACCATTTGCGCCCCCAATCTGGCTGTCCAACCTAGTTTGTAAGTAATCTAAATCAGTGACTAT 
AGCCCCGCCTAAGGGACACTTCCCGGAGGAGGGAGCCGCTGAAAAGGAGTTAGTTTGAGGGTCAGTACACAACAGGGGCAGAAAGC 
CAAGCAGATGTGGGGGCAGGGAGAGTCATCATCTGCTTTTGTCTGAGAGAAGGAGAGCTTCTCCGTTTGTTCAACTTTGTAACAAG 
CTGGGTTACATGCTCCACGCAGCTAGAGAAGCCTAGGTGCTCTGCATTCCCTGGGGAACTGCAGGAAAGCCTTACCTGCTGACTGT 
60 TGCTCTGGGGAAAAGCCTGAGGGTCCAGAGCAGCTACAAGCTACAGGCCATACCTTACAACCTGAAAAGCTAAGGACCACGGTGAC 

CTTCCCGGCTACTGTGTGAAGGTGCTGGGTGGGGCCTGCTCAACAGACAGGGTCGACAGAGTGTGTGATACATGCAAACAGAATCC 
TTGGAGTGTGTGATACATGCAAACAGAATCCTGGGCCCCTGCTTCTCCCCCTCAGTCAAAGCAGGAGTGTCCCTTCCGAAGCCAGG 
ACAACCTGTTCACAAGGCCCCTTGTCACATGTCACCTTCCACCTGCCTCAAGGAGTGCTAGTGTCCAAATATTTATTTTTGTATTC 
TCTTAAGAAGTATTGATTTCATCCTTTATTAAAAAAAGTTGCTCTTTCACAAAAGTAATGTTTGTTTCTTTTTTTAAAAAATCACT 
65 TTTGAATATAGTTTTCATTAGATTCCAGGATTTTTTTTTCTTTTTAAATTTTGATGTTAAAAAACGAGACCAGAGGTCTGGAGAGA 

TGGCTCAGTGGTT AAGAG CACTG ACTGCT CTTCCAGAGGTC CTG AGTTTAATTCCCAG CAACCACATGGTGG CTC ACAAC CATCTG 
TAATGGGATCTGATGCCCTCTTCTGGGATGTCTGAAGACAGCGACGGTGTACTTATCTACATAAAGTAAATTTATTTTTAAAAAGT 
CTTTAAAAAAAATGAGACCAGATCTGACTCTGCAGCCCAGGCTTTGAACTCATTGCAATCTTCCTGCCTCAGCCTCCTTAGCAAGG 
GGAGGAGAGGTGTGAGTCACTGTGAATCCTTAAAGGAATCTTTAAAATAAATCTTTAATTTACTTTTAAGAAATAATGGATTGAGA 
7 0 TTTTCAAGGATTTAGGGATTTTTTTTTCTTCTCTTAAGACAATAGCAGAAAGCTCTGGAGAATAACAGACACAGGAGAGCACAGAG 

GGCGGGCAATCCACGCTGTTCTACCAGATGTAGATTAGGGTTTCAGTGAGCCCAGGCCTCGTGCAGCATGGGAGGGCATGGAGGAA 
GGAGACTATGCTGACAGCACCCTTCTGGAAGCTTCTAGAAGCATTAGTGGGACGGTCACCAGTCATAGCGCTGAGGTGTGATCTTC 
CATTCGTGCACACATACTTATGCCAGACACCGGCTCAGAATGACCCTCACTGGTGCTATAACCAGCCCAGGGGCCATTTCAGTAGC 
AACTGGGAACAAAGGCCCTCCCCACCCCCACACCGCAGGTGGGCACAGACTGCTAGTTCTGCTGTCTCTGAGGCAGTGTGCACTGT 
7 5 CTCTGCTCTCATGGGATCTCAGAGACAGGGCCAGTTAGTCCCAGCTTACCCATGTGGAAAGTGCGGGAGAGGGCCATGTTTGGCTT 
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gagtgaggcctcccttgttccgggagtgcagttagagcttctgcaagatccttggcccagaggacagctgactgcagagcaaagta 

aagcagccatttctgcagggagtcccgttggcttcagagggctccaacgggggtcttgtgtataaacagctcctctctggatgtgc 

AAAGTGAATCCAGTCCTGTTTGTGTCTCTCAGAGTTCAACCfCTGGGCCAAGAGTGGATGCTGTCTCCCTGAAGTGCGGGAGGGAA 
TTTGGCATCTCTGAAGGCTGGGGCCTCCTGGGACAGGACTTGGGTCCTCAAAGGAATGTGACTTTCTCTGGGTGGAGACTGTTTGG 
5 TCCTGAAGGAAAGGCCAGCTACCTAACCACCACTCTTGGGATCATATAAAACCCTTATTAGGTTAGTGTGTGTTAACATGACTCTG 

AGTGGCTACTTAGTTCCCTAATGTCTGCAAGGTCCACCTGAGCAGAACAAACTTTCTGCTTCCCTTCATACCAGTCACAGAAGACA 
AGGACCCTAGAGACATCGAGGGAAGAGCAGGGTGGGGTGAGGCAAGTGCCCTGGGGTGCCTGCTGTGTGAGGTATTGGCTGGGCCG 
GTGAAAGACAAGGGTTGATTGTGTGGCCAGAGGACAGGCTAGGGTTCCACTCATCATGCTTCTGTCTCCCATTTCCCTCACCATCG 
AGAGGGATTTGATACCACACACAAAGAGGCTTAACAGGCCCGAAGAGCACAGAGCAGAGCCTGCCGCTCAGAAAATACCCAAAATA 
10 ACCGTATTTCTGTTTACCACTCATCTGTAATTAAGCCAGGAGTGATTAGAGAGCTGAACTATAAATATTAAATAGTCCTTGCTGAC 

ACGCTACAACGCCAATGGTTAAGTAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCAATCAACTATGTCAATAATGTAATTGT 
TAATAGGGTGTGGTGGTGCACTCCTGTAAGCCAAGCATTCCAGAAGCTGAGGCAGGAGGATGGTGAGTTCCAGACCATGCTGGGCT 
ACACAGTGAAACACTGTCTCAAGAAACCAAGCTGCAACAATAGTGGAATTAGCACTCAATTGTTTGGAGTGATAAAGAAACGTATG 
ACTGTGCAGAGTTATATGTTTTCCCTTTATTTATGGACACCGATTTAATTGAATATGATATTAATGTGGTCATTTCTGAGCCTTCC 
15 ATTGTAAACAGTAATGAATTTATTAAACTTCTCTCATTAGGTTCCTTACACAGAGTCTGTGCTAGCCTAGTGGAAGGGCTGCCTTG 

CTGACTCCCCGATCCTGGCTTCCCTTCCGGACCAGAGCCTGGAGTTCTGTAGCTTTCTCTTTTACTATTATTATTTTGTTTGTTTG 
TTTCTGAGAAAGAATCTTAATCTATATTCCAGGCTGACCTCAAACTTGGTTTTGATGCTCACGGCAGGTGGTGGGACAGGCCAGTG 
AGGCGTTGCCTG TGATCCACCCACCGGGAGCC CTGTG ATGGG AAGAAGGG AT CAG TGGTTGG CTC AGGGCTTCGGAGAGACTTG AG 
ATCCCCTCATGAAGGTGATCCCATGTTGCTTTAGGCAGTCCTACGGACTCGCACATCCTGCAGGAGGAGTCGCTGTGAGCATCCCT 
20 TAGAGGACATCAAAATAGTGTGCTTTTGGTTTAGCCTTTCCTATGCGGTGGGAGGGGAAGGGGCGGGAGAGGGAAGGAAGGGCAGA 

ATCTGGGCTCTAGGATCCCTTGTGGTGAGGTTTGGGGAAGGGAATAGGCTTTCGTGGATGCTGCCCGGTGAGCAGGGTCCTCCTGT 
CCTGCCCCCCCATCCCGTTAGCATGTGCAAGTGGAGGACTGAGCTCTGAGTGACCCTGGCTTGGAGCTGTGTTGCAGATTGGGACT 
GAACTCAATATATGTTGGCATTATGGGTCATACCTTTGTGCTGAGGGCTATCCCTACTATCCCCTACTTTGTGCTGAGGGCTATCC 
CTACTATCCCCTACTTTGCTTtTGTCTGAAGTATATAGAAAAAAAACTTAAAAAATTGCCCAAACCCCAAAAGGGACATGGGAGGT 

2 5 ATCCCCTTAGCAGGTCCTTAGCCAGCTTTGGGGGAGAAAAACCAGTGTCTCAGCCACCCTGGATCCCCTTTTCCTTCCTGTCCGTG 

GCTTCTGCAAGGGTCTCTCAGCCTCTAGTGCCATGAGCGGGGCATTGGTCAATGCAGGGTAGAGATCCCGAGGCCAGAATAAAGTG 
ACTCTTGCCAAGGCCTCTGAGAACAAGTCAAACATCTGATGATGGGAGAGTCTTCTTGATTATCCArGCAAGCCAGTGTCACAGGG 
TTGAGTCAGAACTATGAAGAAGGGACACGTGGGTCAGAGCCAGAGAAGACACGTGACACGGCAGGACAGGATTTAGTTGGGCTGAG 
ATGACTCTTGAAGCTGAGGACTGGCAGGGAAACACAGGAGGTTCTAGAAGGAACCACCACCCCAATCTGTAGTCCTGACCTTGGGG 
30 ACTGTCAGGGAACGGGTGTGTGCTGTTTTTAAGTCACTGCTACAGCACTGTCCACAGCCATAGGACAGTGACACAGAATGTTGACC 

TTCAGAGGAGAAACCCAGGACTCCCGGGATGGGAGTTAGGGATCCTGGGTTGGATGGCGGGTCACATCATCCCCTTTTCTCCGGAC 
TCAACTTCCTCCCAGCTGTCTCTCTTTCATCAGCATCCTGTCCTTCTCACATGGGAGCCACACTGCCCCCCAGTACTTGGGGACAC 
TGGGGTGGAAACCCCAAGGTTGAAAATAGCCCTGTATTATTCTTGGTTAAGTTTCTGCTCTTTCCCCGAGGCAGCCGGCTGAGAXA 
GCCACTTCCTTCTGCCAGCCTGCCGTCCATACTGGCATCTGTCTTCTGTCCTGCTGGGCTTTCAGCCACCTGGGGCTGGCCCAGAG 

3 5 GTGGGCTTCTGTGGAAAGATTTTCCCTGTGTTCCTGCCCTGACTGTGGCAGAAGTTTTGGNNNNNNNNNKNNNNNNNNNNNNNNNN 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

AAGCTTGACCTTAAAGGACCGGTTGCCACTGAGAGATGTAAATGACGCCATAGGACACAGATCGCCTTAGGTGTGGGAGGAGAATG 
AC ACTTTTAAAGAGGGGCTTC C CGAAGG CAAAG CTTCAGATGATGG CTTGT CTCGCTCAC CACAG AGC AGG CCAG AGATGTTTGTC 
CAGTGAAATGGATGTGGATGTGTAAGCGAGGAGCCGCTGGGTCTGATGGGACTTGAAGGTTCTAGAACATATGGTCACCCTCTCTG 

4 0 CTAAGTGTGACCCATGTGCTGATCCCTTGAAATCATTCTCCAGGTGGATTACAGTGCCTCGAGTGTCTTCTGGACTAGAAGACAAC 

CCGGTGGGGACAGCGATCCATTCCAGCATGCTGGATTCTACCCACGATCCTGAGTGGCCCCAGTGATATCCAGGGCAGGTCCCCTC 
ACCCATGAGTTGCATGCCTCAGCCACGTCCAGGGGCAGGTCACCTCAGTCATGATCAGGAAGACTCTGTGACAGGTGGTGGAACCC 
CCATCCCATCTCCCTCCACTTCAAGAACATCACTCTCACTATTCAGATAGAGAAATTAAGACCCAGAGGTGAGCTATAAATGGCAG 
AGCCGCTTGTAGTGGTCATGAGGTGGCCCAGTGCTTAGTGGAAGATGGGAGGTCAGCAGCCTGACAGGTTCCTTACCACAGAACCC 
4 5 TAACTGTGTCAGGCACTCTGTCTCCCTCTGTGTGTTTCAGGGGAGGGTCCCATTCTCACCCAGCTATGGGCCTTGACATCTCTGAG 

GCAATGGTTCTTCCAGAAGGGTCTGTGACTGGATAACATCCAGGGAATACAAGGGAAGGCTCCACTGGGCTTCTGGGAGGTTCTTC 
CAGCCCTTCTTAGCCAATGAACAGGTACGAGGACTCTCCAGCCTTGAGTCTCCATCTTTACTGCATCACACGGGAAACTCCTTCTT 
CTTACCTTGCTTGGCCTCCTGTGATGTGGGACTCTCCTATATGTCATGGATAGAGCAAAAGGGTGAGGCATATGAAGCAAGGTGAG 
TCCGAGAGACCACCTAGCCGGGAGAGGTTGGGTGTCACCCAGCTCTCTTGCAGGTCTGTTTCAGACACTGATACAGAACCTAGTGT 
50 TCTGGAGCAGAACTAGACCAACCTCACACCTCGAGCATTCCTGGATGGGTGCTGGGTGGACTTCCTGGAATGCTTAGTTCATATCA 

CTCCTTTAGCCGCTCAATAATGTCCTGAGATGGTTGTCTCTGTTGACACCAAGGAAGCAGAGGAACAGCAGGGTCATAACGACTTG 
CT CAGGGCTG ATTGGTGGTGTTGTCTGAAG CCAGTCTCCTTATCCACCATTGCTGTC CTCAC AGAGGTT CACTGCAG AGCCCACG A 
AGGTTACAACCTGAGGGTTACAACAAACArTGGACTCCTTGTTGCTTGGAGGAGATGACCTTGTTACAAAGTTGCTTGCTGGAGTG 

55 acagttgacagctaagtctccgcctctgtgtttttctggaaattagaggctaaagtccaggaccacatatcgtgaatagaatctcc 

CACCACTCAACTCAAGCCATGATGGACCCAGCCCGGGGTGGCCTCTGCTCCTGACACGGATAACCCCTGCAGGGAACTAACCAACC 
TTAGCACACTTTTGTTAATGAAATCCCACACrTTTCTGGTATTTATTAAATGTCTCCTCTCCCTTTTACCTATCTTGGGACCCATC 
ATGATCCCATATCCTAGGGTAGTCACATCTCTTTGACTGTGACTCCTTCAGACTGCCTGGCTTGCATAGCCTTGACTATTTTGAGG 
TGTCCTACAGAGGCTCCCCCCAGCTGGGACTCTGTAGTCTTTTCCTCCTGTTTAACGGAGGATACTGAGACCAGACATGGAGATGC 
60 ATGCCTTTAATCACAGCATTCAGGAGGCAGAGGCAGGCAAGTCTCTCAGAGTTAGAGGCCAGCCTGGTCTACATAATGACTTTGAG 

GACAGCCAGGGCTACACAGTGAGACCCTGTCTCAAAATAAATAAATTAAAAATAAAATAAAATAAAACCACAAGCTGCTGGGATGT 
CAGGCACACTACACAGGTGGATTTTTTATGGGTGCTGGTCTTGGTCTCCCAGGAAATTGTTCCCCCTGTTCACAGAGGATTCTCCA 
AGTCCAAAGGCCAATAACAATGGGACAGTTCAGGGCTCAGGAACATGTGCTCTGCCAGGGGATACAGGCTGAGACATCTTTGTGAC 
CCCCACGGGTCCCCCCCAGTTCCTGGGGTCTCCAGCAGTTCCTACATACTTTACTTTTATTTTCTATTTTTTAAGAATGCTCTTCA 
65 GAAAGTCAACCTGAACAGTTTTCCCAAAGGTCCAGAGATGACACGCCTGCGACACTCTGGATCCCCAGCCTGGTTTCTCTCTGAGC 

AG CTT CTCCTTCCTGCCACCTCAGCCACGACAGCTT CCTTTCGCTTTTCTCAG GATCCAC AC AC CCTTCCAGTGATCTCAGAG CCA 
GTGCACCCACCACTTCCTCTGCCTGGAATCTGCTTCCTTCCCTCGTAAGCTGGTTGACAGCTTCCTCCTTCAGACTCCTCTGCCAA 
CCTCCAGAATAAAATAAACAACTCCCTTTGCACTGTGGGAGCTCAGTACAAAGGGAGGCTCCTCTATAGTACACTCAAGGAAGGCA 
AG ACTCCTTCCATTTGTGTTCCCTGGTGTAT CTTCAGG CCTG CAGCCCAGAGC CAGGTGG ATGAT AAAGGG TCTAG TACTCTTGTG 
70 ACTCCATCCATCCACCGATCAATCCACCTGTCACTTGCTCTTGAATTCACTTAGCACTTATCCACCCAAACATCTATCTATTCATC 

CACCCATTCATTTATCCACTTGATAATGCATCTATTCATCCACTCAAATATCCACNNNbrbn > n , JNNNNNNNNNNNNNNNNNNNN^^ 

NNNNj<jNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'ftJNNNNl'tt'INNNN^ 

nnnnnnnnnnnnnn>wnnnnnnnnnnnnnnnnnnn^^ 

75 NNNNNNNNbTONNNNNNNNNNNNNttNNNNNNNNNNNN^^ 
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NNNNNNNNNNNNNNNNNNNNNNNNNNNN^JNNNNNNNNN^mNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnniinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

^n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN>WNNNNNNNNNNNNNNNNNNNNNNNNNNNl^n^NNNNNN!^ 

5 NNNNTWNNNNNTNNNNinTONNNNNNNNNNNNNNNNNNTWNNNNNNN^ 

NNNNJWNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNmWNNNtm 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNtfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ T AAGGTGGG GGGG AATG C TGG C C TG CAG TGT AAG 
gtaggggggagtgctggcctgcagtgtgaggtggggggagtgctggcctgcagtgtaaggtgtgtgtgggagagagtgctagcctg 

10 CAGTGTAAGGTGTGTGTGGGGGAGAGTGCTGGCCTGCAGTATAAGAGGGGGGAGTGTTGGCTGGCCTGCAGTGTCAGGTGTGGGGG 

AGTGCTGGCCTGCAGTGTAAGGTGGGGGGGGAATGCTGGCCTGCAGTGTAAGGTGGGGGGGAATGCTGGCCTGCAGTGTAAGGTAG 
GGGGGAGTGCTGGCCTACAGTGTGAGGTGTGTGTGTGTGTGTGTTGCTTTCAGTGTAAGGTGGGGGTGGTGCTGGCCTGCAGTGTG 
GTGTGGGGGTAGTGCTGGCCTGCAATGTGAGGTGGGGGTAGTGCTGGTCTGCAGTGTGAGGTGTGTGGGGGTGCTAGTCTGCAGTG 
TGAGATGGGGTGGGGTTTGCTGGTCTGCAGTGTGAGGTGTGTGTGTATGTGGAGGGGGAGTTCCTGGCCTTCAGTGTGAGGTGTGT 
15 GTGTGGGGTGCTGGCCTGCAGTGGAAGGGAGTGGGAATGGGGCTTGGACACTACAGGATGCCCAAGGGAGAAGATGCCTTTTGAAC 

AGGATGATTGTGGTGCGATGAAATACAGGCAGAGAGCAGGGATGATGTCCAGTCGTGAAATGGCTCTGCGGGAGCCCCAGAGATGG 
CTGAGAGTGGCCAAATGTCCCAGGATGTGACTGCTGTGAGTGCTGCACTGGTTATAGGGGGCTTTAGGCTCAGGAGGCCAGAGCCA 
TGGCTGTGACCACTGCCAGGTGTCATGTGGGCGGGGCTGGGATGGAGGGAGAATGGTTTCTGTTGCTCTAGCTGTGGGAGGGAGCT 
CTGTGCCCCATGCTCTACCTTCCTCCTCTGTAAAGCCAGGATATCCTGGGACTCCTGTTTCTCAGATCCACGTGAAGGAGAAGGGA 

2 0 GAGTGCCCACGTGCTGGTCCCCAGTGTGATTTCCCCACATTGATGACCCTTGTCCAGGCAGCTAGGTGGATGCAAGTGACCAGAGA 

AAGCCATAGGTCAAAGGAACAGGGCATCCAGCTGGCATGGGGGGGGGGTACTGTGAACCCCACAGAATCAGCTCTGCCTGGGGAGC 
TCCCAGG'TrCAGAGTCAACCCCCGTTAGCATCCTGGTGTATGCTGTGGGTTTGGCCAGGTGAAGTCCTTGTCTCTTCTGGGCTTTC 
TTGTAGATCTACGGTTCCAGAGTGAACTTGGATGCTCTCTCATGACCATGTCTGCTCCCACCACAGAGCCACTGATCTGGGCTGAC 
AAGATCCAAACCTGCTATCTTCAGTAGCAGTGTGAGGCAAGGGACTTGCAACTGCTCAGGAACAGACTGTTCAGTTCTGGGGCCCC 
25 AGCACCTCATAGCTGGTGTCTCATCCCAACCTCGCCTGCCTCTTGCCTGGTTACTGCATCTCTGCTAAAGTCGGCTGCAGAGATGG 

AAGCCTGTGCCATTAGGTTCATGACAAGCTGCTGTCATGTCCTGTGGGGGCTCATTGCCATGGGTGCAGAAGGCAGTTTTCCCTCC 
AGACATTTGGCTGTGAATCTGGTCTGCTATAGCAGCTCCTAGCTCATCTCCTCTGCTTGG 

MOUSE SEQUENCE - mRNA 

30 CCGGAGGCGCGGGCAGCGTGGGAACCGGCGGCAGGATGTGTGACCGGAACGGCGGGCGGCGGCTGCGGCAGTGGCTGATCGAACAG 

ATCGACAGCAGCATGTACCCGGGGCTGATCTGGGAAAATGATGAGAAGACCATGTTCCGTATCCCCTGGAAGCATGCCGGCAAGCA 
GGATTACAATCAGGAGGTGGATGCTTCCATCTTCAAGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAGGGAGACAAAGCTGAAC 

cagccacgtggaagacgaggttacgctgtgctctgaacaagagcccagattttgaagaagtgactgaccggtcccagctggacaTt 

tctgagccatataaagtttaccgaattgtccccgaggaagaacaaaaatgcaagctgggcgtggcacctgcaggctgcatgagcga 

3 5 AGTTCCTGAGATGGAGTGTGGCCGCTCAGAGATTGAGGAGCTGATCAAGGAACCTTCTGTGGATGAGTACATGGGTATGACCAAGA 

GGAGCCCATCCCCACCAGAGGCCTGCAGGAGCCAGATCCTCCCTGACTGGTGGGTCCAGCAGCCCAGTGCAGGCCTGCCACTGGTG 

ACCGGATATGCCGCCTATGACACACACCATTCAGCTTTCTCCCAGATGGTCATCAGCTTCTACTACGGGGGCAAGCTGGTGGGCCA 

GGCCACCACCACCTGCCTTGAAGGCTGCCGTCTCTCCCTGAGCCAGCCGGGGCTGCCTAAGTTGTATGGGCCGGATGGCCTGGAAC 

CCGTGTGCTTTCCGACGGCCGACACCATCCCCAGTGAGCGGCAGAGGCAGGTGACCCGGAAGCTGTTTGGGCACCTGGAACGTGGC 

4 0 GTGCTACTGCACAGCAACCGCAAGGGCGTGTTCGTGAAGCGGCTGTGCCAGGGCCGCGTGTTCTGCAGCGGCAACGCGGTGGTGTG 

CAAGGGCAGGCCCAACAAGCTGGAGCGGGACGAGGTGGTGCAGGTCTTTGACACCAACCAGTTCATCCGAGAGCTGCAGCAATTCT 
ACGCCACCCAGAGCCGCCTACCTGACAGCAGGGTGGTCCTGTGCTTCGGGGAGGAGTTTCCGGACACTGTGCCCTTGCGCTCCAAA 
CTCATTCTGGTGCAGGTAGAGCAGCTGTATGCCAGGCAGCTGGTGGAGGAAGCGGGCAAGAGCTGCGGTGCTGGCTCCCTGATGCC 
AGCCCTGGAGGAGCCCCAGCCGGACCAGGCTTTCCGCATGTTTCCGGATATCTGTACCTCACACCAGAGACCCTTTTTTAGAGAAA 
4 5 ATCAACAGATCACCGTCTAAGCCTCAGTCCGGGCACCCCACCTCGCCTGAGCTCAAGCTTCAAGAGTCTGTGACTAAGAGAATTCC 

GAAAGGATGTGGAGCCCTCTGACTGGGGTGGGCGGGTGTCCTCCAAGGGGCCTCCGGAAGCCCACAGAGGGATGCGCTCCTGCTCA 
GGCAGGTGTCAGAAGCTTGCAGGGGCTGTGGCCGCAACCTGTGATTAAAGCATTCCTTTCCTGCGTTTCCCCCTTCACCACTAATG 
GCTGGCCTTTCTGTGTGCTGAGGTCTTTCGACAGTTCAAATCATCTGGTGGCAGCAGACTCGCCTTTGCCCTTCTGCGGCCGAGGG 
CGGAGATTTATGACTTTCTCTGCTTGGTTGGAGAAGAAGAATCTTTACTATTCAGCTTCTTTTCTTTTTGGCCAGAACTCTGAAAA 

50 aaaaaaaaactctttttaagacaatatttgtattctcacaggctcagctgtcaatcacttgagaccttccctgtaaagtggggcag 

ATTTTAAATATGGGTGTAGATACTGCTTGCAGCCTTCGCAGGAATTTTGGTTGTGGTTCATTGATTCACACAGACTCTGTGTCAGC 
TGACAGGGCTGTGTGGGGCATCAAAGGAGGACCAGGCACTGTGGAGAAGACCCATTCACTGGCATCTCACCCTTCCTTGTCCAGCT 
CCATACCCAGTCCTAAGACCCAGTGAAAAGCCACGTCCAAACTGTGCTCTGGGCTCATCAGTGCCCACCCACGTACCAGGGAAAGG 
CACAC ACCCT ACCCAGTG GGCACAG AG CGGAATGT CCCCCT ACCG C ACCATTTGCGCCCCCAATCTGGCTGTCCAACCT AGTT TGT 
55 AAGTAATCTAAATCAGTGACTATAGCCCCGCCTAAGGGACACTTCCCGGAGGAGGGAGCCGCTGAAATGGAGTTAGTTTGAGGGTC 

AGTACACAACAGGGGCAGAAAGCCAAGCAGATGTGGGGGCAGGGAGAGTCATCATCTGCTTTTGTCTGAGAGAAGGAGAGCTTCTC 
CGTTTGTTCAACTTTGTAACAAGCTGGGTTACATGCTCCACGCAGCTAGAGAAGCCTAGGTGCTCTGCATTCCCTGGGGAACTGCA 
GGAAAGCCTTACCTGCTGACTGTTGCTCTGGGGAAAAGCCTGAGGGTCCAGAGCAGCTACAAGCTACAGGCCATACCTTACAACCT 
GAAAAGCTAAGGACCACGGTGACCTTCCCGGCTACTGTGTGAAGGTGCTGGGTGGGGCCTGCTCAACAGACAGGGTCGACAGAGTG 
60 TGTGATACATGCAAACAGAATCCTTGGAGTGTGTGATACATGCAAACAGAATCCTGGGCCCCTGCTTCTCCCCCTCAGTCAAAGCA 

GGAGTGTCCCTTCCGAAGCCAGGACAACCTGTTCACAAGGCCCCTTGTCACATGTCACCTTCCACCTGCCTCAAGGAGTGCTAGTG 
TCCAAATATTTATTTTTGTATTCTCTTAAGAAGTATTGATTTCATCCTTTATTAAAAAAAGTTGCTCTTTCACAAAAAAAAAAAAA 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
65 MOUSE SEQUENCE - CODING 

ATGTGTGACCGGAACGGCGGGCGGCGGCTGCGGCAGTGGCTGATCGAACAGATCGACAGCAGCATGTACCCGGGGCTGATCTGGGA 
AAATGATGAGAAGACCATGTTCCGTATCCCCTGGAAGCATGCCGGCAAGCAGGATTACAATCAGGAGGTGGATGCTTCCATCTTCA 
AGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAGGGAGACAAAGCTGAACCAGCCACGTGGAAGACGAGGTTACGCTGTGCTCTG 
AACAAGAGCCCAGATTTTGAAGAAGTGACTGACCGGTCCCAGCTGGACATTTCTGAGCCATATAAAGTTTACCGAATTGTCCCCGA 
70 GGAAGAACAAAAATGCAAGCTGGGCGTGGCACCTGCAGGCTGCATGAGCGAAGTTCCTGAGATGGAGTGTGGCCGCTCAGAGATTG 

AGGAGCTGATCAAGGAACCTTCTGTGGATGAGTACATGGGTATGACCAAGAGGAGCCCATCCCCACCAGAGGCCTGCAGGAGCCAG 
ATCCTCCCTGACTGGTGGGTCCAGCAGCCCAGTGCAGGCCTGCCACTGGTGACCGGATATGCCGCCTATGACACACACCATTCAGC 
TTTCTCCCAGATGGTCATCAGCTTCTACTACGGGGGCAAGCTGGTGGGCCAGGCCACCACCACCTGCCTTGAAGGCTGCCGTCTCT 
CCCTGAGCCAGCCGGGGCTGCCTAAGTTGTATGGGCCGGATGGCCTGGAACCCGTGTGCTTTCCGACGGCCGACACCATCCCCAGT 
75 GAGCGGCAGAGGCAGGTGACCCGGAAGCTGTTTGGGCACCTGGAACGTGGCGTGCTACTGCACAGCAACCGCAAGGGCGTGTTCGT 
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gaagcggctgtgccagggccgcgtgttctgcagcggcaacgcggtggtgtgcaagggcaggcccaacaagctggagcgggacgagg 
tggtgcaggtctttgacaccaaccagttcatccgagagctgcagcaattctacgccacccagagccgcctacctgacagcagggtg 
gtcctgtgcttcggggaggagtttccggacactgtgcccttgcgctccaaactcattctggtgcaggtagagcagctgtatgccag 
gcagctggtggaggaagcgggcaagagctgcggtgctggctccctgatgccagccctggaggagccccagccggaccaggctttcc 
5 gcatgtttccggatatctgtacctcacaccagagacccttttttagagaaaatcaacagatcaccgtctaa 

HUMAN SEQUENCE - GENOMIC 

acagaggtgtgaattagacacccctgctctggactgcgcctccactccctgagcaaagcaatgcagagcagtggaaagagtcttgg 
gtttgaaggcaagaggctccagccccccgagcctcagtttccccatctgtcaagtgaggataaccacgcctgccctgctctactgg 
10 gcagggcaaaggagatgatttaagagcaagtattttgtaaaagagaaagcaagctgcaactttaagttgctactcctagtgcccct 

caaagctgcctagcaaattgattcttctccgtagtttcctgcattgagttctagaactcagtgctgggagtcaaagggtccctgtt 
gactcctgggcctggggaacccactctgcctcggaacccttccttgcatccttcctttgtaggcaatcatttggtgcatcccagcc 
aaccatgcacttacagagaaagaaacagccaaaagaaatagagagaagggaattacgacctggggtgcatttgactgcttcagttc 
cgaaaatacttactaaagacctattaggtggcaatgaagttgacctcaaatcacagaaccttaaaattggaagggacttggagatt 
15 atggattaagtagtacacgctcctgaaatcacacagcaacactgcaatcacctctaacaggcggtctagcatgtgttcccttcatg 

cttccagggacaggtggctcccacgtcaccaggcacctcattccacttgtagaaagattgttaaagcacagcccattattaagtgg 
ACTGAGGT AAGCATGGGGGCAAATTCTG CC CACTG ACACACAACTACCATATG CC AC CAAAGTCCGAAATG AAGCC TGC TT ACAAA 
TGAAG ACAATTACAAAATCATCCGTCTTGT ctctaag tgccagggt aaaaatggactt ctagg attgcatttaaaaat atctct aa 

CCACGCTCAAAGTTTGTGATTCTCCTTAGAGGTAAATTATTGTTGTTGTATTGATATTTTATTGTGCTTCTGCCATTTGTTTCTCA 
20 CAGATGCACCTGCTGCACATCTGCAAAGGTAAGCTGGAGATGAACATGGGTGAGCGTTCTGGATTATTTGGCACTGCTTGCTAAGC 

ACATAGATTCATGATGCACTGAGTCAGAATCCCTGGAGGCTCCTCCTGGGAACCTACATCTTGATAAGTGTCCCACTGTTGCTTAT 
TTATGCTAAAATTTAAAAACACTCATCTATATAATATACAATAATATATATTTTGTAATTGTTGACTTTGTAATTGTCTTCATTTG 
TAAGCAGGCTTGGAGTCCCATAGGTGAACCCACCTCCCAGGTTTCAGCAATTCTCATGCCTCAACCTCCTGAGCAGCTGGGATTAC 
AGGTGCCTACCACCAAGCCCAGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCC 
25 TGACCTCAAGTGATCCACTGCCrCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGTCACCATGCCTGGCCCAGAATTTATATTT 

TTCACAAACCAGTATTTCCTGGCAATAGCCCTAAATGTTCAGGATATTTTTGATCTATGCTTAAGAAACCTTTTACTCTTAAGTTT 
T TT T TTC CT C CCCT GGGAC TG T TT CAAG TTCTT CCGT T A GT AA T AAA T G X GAATAAAAATTTATACCTGAAAGGCAAAACGTTATT 
GAATGCTTAATGAAATTTTTTCCTTTACATTAAATGTTTACATACTTTGCCACTCCTCGGAGGAGGGTTATGAATTAAATACCTAA 
TACATTACAGCTGCTTAATAAACAGCCAATAAATGAACGCCAATGCATTTAAAAGTAATGAGTTTTAGGATATAAAAAATAGAAAT 
30 CTCAGGTTTTTATTTGTAATCCTTCTAGAGTAAAGAAACAGATTGCGGCAATATTAGCAATTCGTAAATCACCATCCAAACCCACC 

ATGAACAGATAGAGCAAACTGACTCAGTGAAAGAGAAATGACTGGAAGCAAAATGGGGTCAAAGTTCATGTCTTTAGGGCAGATAC 
ATTTTACCCAGTAATATTTCTCTTCCCAAGTCCCCTGAGTCGGTCCCAACTTACTGCCTTTTAGAGATCTCACTTTTATTGTAAGA 
TAGCTTCTTACACGAAAACATTTACCACTTGTGCACGTATATATATATATATCTATACATATGCACACACATCCTTTGTATTCAAt 
TGCCTGATAAACTGTAGTCATTTGTTCTGTGTTGTGGAGACTGATAAGTGAATCTTTTCCTTATCTGCCAGGGTAAACTGCCAACT 
35 TTCAAATACTCTTTGGTTTTCCCAGGTGAGTCATGCACCTTCCAGTGTCTGTAGCCCCAGGGCTGCTCATGCATGTGACTGGGTCT 

TAGTTTTTTGACCTAGAGAAGGCATACCAAAGTCTGCTTGAGCCAACATCTTTGCCAGGTGCCCTCATTGTGTTTATTTTTGTCAT 
ATAAACCTTAAGTGGATGGCAGGATTATGTTTCCACATGTGCACACCTGTTTACAGACCACCCACATCAGGTAGGGCAATCCCTCT 
GAGGGGCCGCAGCAGATTGTGAGGGGCTTCCTGTTTTCATTCCAACCTTCCTCTGAAACACTGGTGTGTAGTGGCAACGTTGTTCT 

taagcttgagccccccgaccaagtgaagcatgagaaaatgcagcttaccttagtcacaggcagctaagcacaggtagttaatggca 
40 ggtaaattagccacaggcacctttggaaccagcagcaggtgcggcagaccggaccctcctcggaacgaggagcatgtgcagaagag 

ttcgcacggcaggctgggagtgctgcctccaggaaggcctgtgctggggttgaaccttagctgttgtccgggaacttggatttcag 
gggggttcctgccaccctaacggataaaagtgcctcactgtgtccaaactatttgtgcaaacagtgtggtttatgctgaacacctg 
ctttccttctgggatctggagttttttggaacacgccaggcagaaggtgcctatgtggccagcaccccccataaaaacccagggct 
ctgagtctctagtgagcttctctggttgacagcatctcaaatgtattgtcgcaacttgttgatggaggaattacgtgcgttgtctg 
45 ggattccactggagaggactctggaagcttgggcctggtttcctccagacctcaccccgtgtatcttttccttgtgctgatttcgc 

tctgcatctttttgctgcaatcaacggtagctgtgagcgcaactatatggcaagtcctgcgggccctcctcccgcggaatcactga 
gcctggggagttattggggcctcaactcagacaggtataaaaattaatacacctcctagagcacagagatgagcaatgttcttcca 

agtgttgggataagtaggggcactgaaatagcataagattttcccccttacctcaagaataattcagcaaaataattcataatata 
50 gagcaggtaccaaattatgttataaagatttcagtatagctggagtccagtgtttttaaaatgtgggtcagtgaaggctggagtag 

gaaggaggacaagatttaaggtggatcttaaggatgatgcggtaggcagattaatggcccgcagagaggtccaagtcacagcccat 
gaaacctgggattgtgttaggctacatggcaaagggaaattcatgttgtagatggaatgaaggttgctaatcagctgaccttacaa 
tagggagatgatccaggtggactcaatataattatacggtccttaaacgtggaaaagggtggtgcacctgcagtcccagctactca 
ggaggctgtggtgggatgattgtttgagacaggagttcgaggctgcagtcaggcatgattgcagcactgcactccagcctgggaga 
55 cagagcaagcccttgtctcttaaaaaaaagagggggcaggagagaagggcagagtgatgtgatgtgagaaagactcactcgccatt 

CACAAAGCCATTGTGGG CTTTG AAG ATGG AAG AAAAGGCCGTGAGCCAAGGCAGGCAG CTGG AG AG AAG CTGGAAAG ACAAGGAGT 

ggattctccgctgcagcctccaggaggagccggctctgacgacaccttcattttagcccagtgacaccgtgttgcacttctgaccc 

gaagaactataagattataaacttgcggccgggcacggtggctcttgcctgtaatcccagcactttgggaggccgaggcgggtggt 

T CATGAGGTCAGGAG ATCGAGACCATCCTGG CTAAAACGGTG AAACCCCG TCTCTACT AAAAAAATACAAAAAATT AG CCGGG CGT 
60 GGTGGCGGGCGCCTCTAGTCCCAGCTACTCAGGAGGCTGAGGCAGAAGAATGGCGTGAACCCGGGAGGTGGAGCTTGCAGTGAGCC 

GAGATTGGGCCACTGCACTTCAGCCTGGGCAACAGAGCGAGACTCTGTCTCAAAAAGAAAAAAGAAAAAAGAAAAAAAAAGATTGT 
AAACTTGTGCTGTTTTAAGCCATTAAGTTTGTGATAATTTGTGACAGCCACCATAGGAAGTGCATTGAGATTTGTAGTATTTTGCG 
GGGTGAAGAGGAGGGTGAAAAGGAATGGACAAGCCTGTCAGGTCCCTGGATGGAGATTTAATGACGATGCCAAGACTATGGATCCT 
AGTGAGAATCCTGCATCCCCCATGCCCTACAGCTACCAGGGAGATGAGGCACTGGGAGAGTTAGTACTCGGCTGGTGGTTTTGTGC 
65 CCTCTGGGCCTAGAAAGTATGTAATGCTGCCATCCCTGTATGCGCAGAAAGATGGTTAATGCAGCCCCACTCAGGGCAGTTTGGGG 

GCTTACCTGAATTTCCCCACTGGGAGCCTCTCTCCTGACTTAACCTCAACAGAGGCATCTTCTTCCAAGTGCTGCTTGTAACTCAG 
CCCCCAATGCCTGAAGACACACCTTCAGCCTCTCTCCTGACGTTCCCCTGCCTTTCCAGGAGGCCCTGGAGGGAAGGACCCCACAC 
TGGCTCTCTGCTGAGTGGCCCAGCTCTGGCCTATGGGACACGTGTGCGTTTGCCTTGCCCAGCACACGCTGGGGCTGCCACCATTC 
CCAGAGCAGTGCAGGCTCTTGGCGCCACCACCCAAGTGCCCTGTCAATTTCCAGGGCAGGAGTCAGAGCCCCATCTGCAGGTGACT 
70 CTGGCTTTCTCAAGACTGAGTTGACACCTGTGCTCTCAGCAAACATGTTTCTGAGCACTCTTGAACTCACTTGCTAAGCTTGGCTT 

GGAAAGTGTGAAGGGAGAGCTGGGGTCCGCAGCTGGAAAGACTCTCACCTCCTGCCTCTCTCCTGAACCCATTTGATGTCTCTCCT 
CTGGCCAAGGGGTAAATCTGCACATGTAAGTCTCATACACTTTGGCTCTTCATGGAATTGGTCCCTGTAGAAGCCGGGCCAGAAAG 
AATCTAGCACCCTCTTGCACTACAATTTATTGAGCCTTTACTTTGTGTCAGGCACCGTTCTAAGCAGTTTATATCTAAGATTGGAT 
GGATTTCCACCACTCCTATTCCCATTTCGAGAAAGAGTACCCTTTCCCAAGACAGGAAAAACAGCCAGGGCCATAAAGGAGGGCCT 
75 TTTGTGACATCATCAGAAGTGGAGAAGAGGTACCCAGATCCCATTAGCAAACTGCAGCCGAAGAGTCATGCTAAGTTCACTGTGTC 
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ccttgcggcattgccttcctcagtgctggctgccatcatacaaccccatagcttgtgtggcttaaacagcagacatttattttctc 
AGTGTTCTGGAGGCTGGAAGTCTGAGATCAGGATGCCAACATGGTCAGGTTTAGGGAGGGCTCCCTTCCTGGCTTGCAGACAGCTG 
CTTTCTCACTGTGTCCTCACATGGGCAGAGAGTGAGTGAGAGCAAGCTCTCTGGTGTCCCTAGTCCCTCATCGAAACTTCATTACC 
CCACGAAGGTCCCATCTCCAAATACCATCACGTTGGGGGTTAGGGCTCAACATATGTATTTGGGGGGACATCATCTGGTCCATAGC 
5 AGGCACTGTCCGGGTCAGAAGGCCTCCCAGGGATTTGGTCCTGAGGCTGGCTGTGGAAGGTGCCCTTGCTTCATCACCTCTGCACC 

tgctccactgtaagaactgggcagacagattggcagcttaggccaagcaagatagatggtacggaggctcgacaggaaggtttctg 

gagatcaggaagataggaattaaggaaggtgaagaggaagaaaaaaggactccatgaagaggagagggtctctaaaagctggaaac 

ATAAGTGAGGAGGTGAGAACCAGTCTGAAGCACCCACCTGrGACCTGGTGGGGGCAGGAAGGTGTTAGAGGAGCTAGGGAGCTGAC 

cagacgggaggaacccttcccattcttcatggaggcagattatcgctggtctgcaactggcattcttagagttaggaatcactgtg 

10 TCCATTTTTCTAGACTTCTCTCATTGGTGATGArrTGACCTTTTCCTCTTGCACTAATGAGCAAGGTGGAGGAAAGAGATCTCTCT 

ctctcacacatatactatctcactcaatgcccaccaatcctaagaggcaggaacaattgggttacgccatagtgaactgcccttct 
gtaggtcaaaatttaaatgtaggtgatgtcacagagtttaacctagtattaccatcaatgccattatacagattaggagactgagg 
cttcggaaggttaagtcatttgctcaagctcacacatttggtgagtcagggagcttggatgtgaactggggcctaactcccaaacc 
tgctgtggtaggctgccatccatggaaacaggggttcctgcgggaatgtgtaagagatgaggttggtaagtatgacttttagatgc 
15 caggagttgacctgtgtggctaccaatgggaagcccctgaagacagaaaggtagggtagcaaagtagaatcaacagggaagggatg 

aggaggccggagggtaagtaggccactgcgagatcaggacgaaatttactgggatcgtgagatgctggaaggaaggatcagagaat 
ctgggaccatgctctgcatctttttgctgcaataaatggtattgcatgagataccatttattgccatgtgtcctcattgtagtcat 
ttttgtaatttatatgacaagaaaaaatgacagggtgatttttacatatgtgcatacctatttacacaccttccagatcaggagtg 
gtgatctgagctcactagatatgctcaattaggtaataatcaattcaggtcatcaaattgatcacccaaatcaatttaggaaattg 
2 0 atgacctcaattaaggcaaatatatacaatgaaatatatgcagctgttagaaagggctagatcccatatactaaaatggaaagaaa 

gccctttgaaacctaagaaaactgtgtttccattatgtgagcagaaatcttgtgtacacagaaaaatggtctttcttcttcccctc 
ccctcccctcccgtcctctgagacggagtcttgctctgttgcccaggctggagtgcggtggcgtgatctcggctcactgcaacttc 

CGCCT C CTGGGTTCAAACTATTTT CCTGCCTCCTGAGT AGCTGGGACTACAGGCGTGCG CC ACCATGCC CAG CT AAGTTCTTTGT A 
TTTTTAGTAGAGACAGGGGTTTCACCATGTTGGCCAGGCTGGTCTTGGACTCCTGACCTCAGGTGATCTGCCCACCTCGGCCTCCC 
2 5 AAAATG CTGGG ATT ACAGG CATG AGCCACCGTG CCCAGCC AG AAAAATGGTCTTTCAATTGG AAATG T AATT CCAGAG AAT AAAG A 

ATAGAACCACACTGTAATATGACAAGTAATAACACACACAAGCGCTAAAGGATTTTTTTTTTTTTTTTTTTTrTGCCTCCCGATAT 
CTGAGGGGCAGGCTCCGTGGAGCCTCCAGGCTGAGAGGCTGAGACTGGCAGAGCAGGCTGGGTTCTGGATTCTGATACTCCTGGGC 
AGGAGTGTCTCAAAGATTGAGACATTATGTTCATTCTTTGGGGCTCCTGTTCTTGGCACTATATCTAGCACATAGTAGTTGCCTCA 
T AAAT ACCCATTAAATAAGAG CAG AACT AAAC ACATCTGGTTAGAAATTGTT CCTAGG CAG CAAGG AACCAACACG TGGAAAATAT 
30 GGGGTTTCTGGAGCAGTGTTAATGCAAGCCAGTTCCTGTAATGTACATAGTGACACCTACTGCCAATGACACGTGCTGGAGCCCTT 

CCACTGTTGATTTCCTATATTCACTTACCCTTGTCTTTAAGTGGATGTTGGTGGAAACTTGAGGATACATCTTTGTGCAGCAGACA 
GCATTTGTAAGTAAATCTGTGTAGGCTTAGGGCCACATTGATAAAAATATATGAGAGTAAACATATACAGAAGCTGTTTTAAGAAC 
TTCTGATGTCCTAGATGCTCTGATTTCTGGAAGCTCCATCCCACATCGTAGCAAATATATTAAAACACTCTCATATTCTCTAAA’I^A 
CTCTTAAATAATGTGAGTGTTAAAACAATAGTTTCATTTGAAATTATTTGATGTTGCGGAACTCACTTTCTAATGACTATGACTTC 
35 CCGGCAATCACGGCATTAGGGAATTCATACCAAGTGATGTCTAAGTTATAGTTTCAAAATATAATGAAACATTTATCCATCAATAC 

ATTACAATTATGAAATTAACATGTTTTGGGGACCTTCATTTAAACATTTATTAATCTCAGATTTGCAGTATACTTTTTGTATTGTG 
CAGTCAATAAAATTTTCAGTCTCAAACATTTTCATAGGTCCCTGAAAAGCTCAACGCAAAAAACAGCCCCCATGTGTGATTCTCTA 
CTGGGCAATAAAAGCCAATCG CGACCCT CATTTTCC CC CCATTCCAGGG CTTCCCCAGG AT AGAACG CGG AAACGCTTCTTTTT CC 
GTTTCCAGGGATTTCTTTCTTTTTCCAGTGTCGTTCTCCCTCTCCCCCACTTCATTTTTACAATAAATGTCAGTGCACACCCAGGA 
4 0 GCGGGTGGTCCCACAGGGGACATCTTAACGCCCACCCAGGAGCGGCTGGTCCCACAGAGGACCTCTTAACGCTGACGCTTTCTGGA 

GAAAAGGATTTGTGATGAAAATTTCCCCAAGGGGACCTTCTAGCGCCTAGCACCTTCGATGCTCCTGTTTCAGTCGCGGTCTCAGC 
GGGCAGTGGCCTCCTTTGAAGCTGGGATTCTCCTGCCCCTCCCGGGCAGCGCAGGCCACCGGTGACCCGGGACGGTCTGTAAACGA 
CCTTCGCGTCCCCGTCCCCGTGGAATAACGCGCGGCGGGCATCACTGCCCAATATCCAGCGCTCGTGAAGGCGGAGACCGGCGGGG 
CAGCTAGTTTCTGGTTGTGGATTCTGATTAATGGGCCGCAGGCGCACGGTCTGCACCGTCCGGCTCGTTGCTAGTGGCTCGCTCGG 
45 GAGCCGCCGCACTCCCGGGGCTGTCCGCCCGAGCCGGCCTGGAAGGCAGAGGACGCCTCCAGGTCGCTCCGCGGGGCCTCCGGAAT 

TCCTGGGAAAGCCCCCCTGCAGCGCCGCCCCTGGACCCCAGGTGTGAGGAGCGGGGCTCGGCCAGCGGCTCCAGAAGAGGCCCGGA 
CCCCACTGCCGTGGCTGCCGGGGGCGGGAAAGTGATTTCTCGGAAAGCAGAGCACTTCGAAGAAGGCGGGCCGCGCGAGCCAAGCT 
GACGCTATTGGTCGGTGTGGCCGTCGCTCTGCGCACCGCCCGTCCCCCCCACGACCCTTTTTAAGGCCGCGCGACCGCTGGCGCAT 
CGCCTGGAGCGCGGCAGCAAGCGTGGGAACGCGGGCGGCGAGACGGCGGCAGGACGGCGGCAGGTAGGCACAGTGGGCGGGTAGGG 
50 CGCCCGTGTCCCGCGCGGTCCGGTCCCGCGGGGTCCCCGACGCCAGGCGGGGCGTGGGGGTGGAACTACCTACCGTAATGTCCCCG 

GGCGCAGCTCAGTGGCCACCCGTGTCCCTCTCTGCTTTTTGCCTATTTTCCAGCCACCTAAGTCCAATCTGAATGCCCAAGTCGTT 
GATTGTCGTTTGCCTGTTTCCAAAGATTGGTAGATAGATGCCTTTTTAAAAATCTCATTTTTCTTTAAATCTGGTTTACATGGAAA 
ACGTTAGGAGAGCTCATATAATGAACGGCAATAGCAACCCCCTATCTTGAAACGCGCTCTATCATCCCACTGAAATTCTACCACGT 

ggaataatgcttggagggtcagagttgtggaactgcccaataaccagtcgttactgagggttagtttgtgaaggaggggacagact 
55 gcttctaaaattctgtttaatgacagtcaattaagatttctgagtctggcttgagggcctttgcttccatcacagcccagtcgtcc 

ttggcaagagagtctgtatatgggccacagctcacaaaagcattgtttgaaaaaatttattgaaagaacattgtttgtaaaatgag 
tcccaatacataggacagactttcctaaggtgagatgtgttacttacccagagctgtgaaaggctttacggatggaaactagagac 
tgaattttccagaattttaagaagtctccccaaccaatggccccccactttctttttttaaaccaaaggtaagaactggtagttaa 
aatgacagttcaaag cttgtccttttgggttacggcag cttcct ct atg aaaag atttggg agtg attcagtcacttg agg aaggt 

6 0 tggtgccagagagagaaatggctttggtgctttctggtctagtgatgcgggtatgctaggccagagcgagtgccctgggccctccg 

aggcgggggagagggtggggtctgctgctgccagctcaggtgtgacctgtaatctggattaggtgggcccagggcaacctcttatc 
acgtccctcctggaaagcctgactgctgtatacatttctagggctgcagatagggcttggccaatagattacctcaaaatcaagaa 
gaggaagttataaacatgtgattagacttattaatttttcctggctgggcatttggtggaattcgtttgttaatgtttaataaatc 
attatggatcataactgtagtagaatctcaggcttttgatgttacttagaatcttggaggagaccacgaaggacacacagacgtgg 
65 ctgcacatgtgcagagatcttgtaatgtaactatggcttttctctgcaccatgtgtgaaataagctgccgctggcgttggggcgcc 

ggcctgggttccaacacagtccgctggctgcctcggtatttgccgtgcctctctgggcctcagtttttcctctcttaaataaagag 
gggactggattagatgatttctaaagtattttccagctttcagatgctatgacttactcttctctttttccttttaaaatttcttt 
ttcctgtaaatcaccaagatagttgtcctgaacagtttagatgttatgaatccattaggaatcctgataagaaagtgttgaccctc 
tttctagaaaaatgcgtgtactaacaaaatttttgcttttggttgcaggaggctcaggaactgtggattctagtttaagaaacttg 
70 tagcaaggaaatcaggggagttgaaagtctcagaagccaacccctatgttgtgttctggccacctctgtgcagctcattcctcaat 

CTAGG AGAAATTTTTCTACCTTG CCCCAGG AAAG AG CTGCTAACTTGTTTT CGGGG AGTGTGGGGGGGTCTTTGGTATTGGTGTTC 
CATTTCTCTTCTCAGGTACCCTCTCCCAAGTCTGTCCCTTCTTTATGATAAACACAGTGGCCTGCTTTAGAATTCTGGGTCTCTTG 
AGATACAGCCTCTCAACTTACAGGTGAGGAAGCCTCAGGGAGAGGTTCAAGTGACGTCACAAGGTCTGGTTAGAGAAAAGCCTTTG 
CCAGAGTTCAGAGTTTTCAAACCAAGGTCTAATTTGGGTGGGCGCAGTGGCTCACACCTGTAATCACAGCACTTTAGGAGGCTGAT 

7 5 GTGGGAGGATCACTTGAGGCCGAGAGTTCAAGACCAGACTGGGCAACATAGCGAGATCCTGTCTCTAAAATGTATATCTGGGTGTG 
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gtggcatatgtctgtagttccaggtactcaaggggctgaggcaggaagatcgcttaagcccaggagttccaggctgccgcgagcta 

tgatggcaccactgcactcctgcctgggtgacagagcaagaccctgtctctaaagaaaaaaaaattgaactcatccccttttaaat 

CCATAAACGCACAACTGAGGTTGTTGGATGGGGAATTTAAGAAATCCCACCTCCTCCTCCCTGGGACCTGGCCCTGTTTCCCGTCT 
CATGGCCACCTGCAGGGTGGCTGAAGTTTCCAGAATGCGTACTTCTTGTGAAGGTTCTGATTGATATTTTGCTTTCTGGACCAGTG 
5 TGGCTCTACCATATTTTGGGATGTTATGTCTTGTTACTGCTGATTGTTTCAAACTCGTTTGCCCAAAGAGGTCACATTTTAATCAG 

AAGAACAAAAATGCTATTTTTTTTTTTTTTTGGGTGGGCGTCTATCCAGCTGTCTTGGGGATTTCCAGCACTGTTCTTGGAAATGT 
TGGCTCTAAGTCGATAGGTCATGCTAGTTCTCTCTCTCTTTCTCTGTGCTGTTGGGGAAGCTGTCTGCTTGGGTGAGAGTGTTCTT 
CCAAAGGATGTCTTTGGGTGCCCTGGGATGGTTAGGTCCCTAGAGTGGGACATGTTCTGGAAGAGGAGCCCAGTGAACTTTGCCCT 
GTTCGGTAGCTGCAGTTTATTTCCTCACTCTTGTCCCTATCTTTCAGTTGGTCGTAGGAGTTGCCCAGGAAGGAAGTTTGGATAAT 
10 AATAATGACATCTGGCATGTAAGGTCCAGGCCCTGTCTCAGTTGCTTTCCGTGTAGCATCTGAATTCTCTTACAACCAGTACAGGT 

AGTGTTTTGTTAGCTGCATCTGGGACTGGGTAGCTGATGCCCTGAGTTTAAATGCTGATCCAGCGTCTCCCAGCTGAGCGGTGGCG 
GGACTTGAATGAGATCGCGGTTCTGTCTCATTCTCAAACTGCTGCTCTTATCACTGTGAAGGAACAGCTATTTAGATGGGCTGGCC 
TGAGGGCCTCCTCTTTCCCAGACGGCACGGACGCAGTATTCTATCAGGGAATGTGGGGCCAGCTGGGCATCTGGTAGCCCAGTTGG 
TTCTTCGGATAATGGGCTGCTCAGTGAAGGAACCTGGTGCTGTAAAAGTGATTCCCCCTCTCCTTCCAGTCTTGGGCTAAAACTGG 
15 AGCTGTTCACTGTGGTTGTATCTGCCTGAAAGGAAAGGGCAGATGAAAGCTGGAAGGAGCACAGCCAGCACAGTGGGAGGGGCCTG 

CAGGGGGCTGCTGGTGGCTGCAGGTGGCTGCAGGTTTCCCACGGAGCTTTCAGTTTGCACTCAGGGCTGTGAGGTCATGGAGGCCA 
GCATTGCCTTCTCATGGCAGGTGTCCCGGAGTCCCTGAATCTGTGGGTTTCCCCCAAGCCAGCACCTTTGCTGCAAACCTCTGAGT 
TTCCTGTTAGCAGTTTTTGGGTTGCTGTGATGAATGAGACAATATCCGTAATATCACAGCGTGTATTTCTGTCTTTCCAAGGATGT 
GTGACCGGAATGGTGGTCGGCGGCTTCGACAGTGGCTGATCGAGCAGATTGACAGTAGCATGTATCCAGGACTGATTTGGGAGAAT 
20 GAGGAGAAGAGCATGTTCCGGATCCCTTGGAAACACGCTGGCAAGCAAGATTATAATCAGGAAGTGGATGCCTCCATTTTTAAGGT 

AAAGAGCCCAGCTCCCTTCCCCACTGTGGGCACAGTGTCTCCTTTCCCTCATGGACTAGTGGAGATGTTGAGTGACATCTTTCTCA 
TTTACTTAAAAATTAATCCAGTTTTTTAAAAGCAAACATTGGTTCAGGAGTGCTGAATGTGTCTCAGACATGTACATGAGCTGATT 
TCACATCTCTTGAATTACGGAGTCACTTTTGTGGTCGCTTGTATTCTGATGAGGAGATCGAAGGCTCTTTTCTTCTCTTTTCTGCT 
GCTTCCTTTTCCTGATGAGCCAAGTGGGAGAAAATACTTCGAGACCTTCACGCTAAGACCTTTCCCCACGGGCTTCCATTAGAGGC 
25 GATGCATATACCAGGGAAGGTTTCAGTCCTTGTTCTTTCAAAGCTGATACTTCTGCCTGGCATTGTAGGGCCAGCTCAGGAGGGTG 

AGATGCCATCTGTCATTCCTTTGGGGGCTGGGCCGTGTGGGGGGTTGTGAACCTGCAGCAGATGTCTAAAAATAGTCTCACCTCCC 
TTGAGAGTAATCGGTTCCCCATGCGTGGAGAGACGTGATGGAGGGTTTGTTCTGTGCCAGGCCTGGCCCACGGCTTGTTTTCTGCT 
CACATGATCCTGTGTGGTAGATGCTGTTCCCACCCTCATTCTATAGAGGCACTGAGAGGAGAAGTGACTTGTTGAGGTCTCACAGC 
TCTTGTATGACGGAGCCAGCATTCAGATGCAAGATGGCCCAACTGTGAACCCTTGGTCCTAACTCCAGAATAGCTGATCAACAGAG 
30 ATTTCTTGCCATTACACCTAGATTCAGACAGAGGAACCAGGAATTAGGGCAGCCCAGCTCTGCAGACCAGCTGGGCTATCGAATCC 

CTTGTGGGTCATCAGAGTCCTGTGTGGGCATCTCTAAGGCTCCAGATGTCCAGGTTTCACCTCTGGGAGATTCGGAGCCCAAGGTC 
AAGGTCAAGCTAGACTTCCACGTTTGCCAGTGTGGACACTACACGTAGTCTGAGTCCTAGCCCAGGTTATAAGCCATTGCCATGTG 
TGCTTATTCTCTTGCATTTGGGGGCCAGAGATGGGGAGGGGAGAGTGAGTGTGGGAGAGGGGTGAAAGGGGCTGAGTTGTTGGGGG 
CCAGAATCAGACCTGAGACCACAAACAAGGTGTGGAGGGGGTCAAGGCTGTAGGAGCCCATGACAGTGCTGGACTCCCAGCCACAG 
35 ATGACTGTCCCCTGACACCAGAGAACAAAAATGACAAAAGATCACACCTTAACCCCAGAGTGGACCATAAATAGGTCAAAGGTAGC 

TTAAGATGCATTTTGGTCCTGCACGTCTCTGCCTGACCGATGTTTGCAGTGGGGCTGTGCGTTTCAGTAATTCTGTTAAATCTGCA 
ATTTGAGGTTGCTGATCTTCTTGAGAATCTGATGCCCATTACTGACCACGCCAAGGAATATGGGGACAAGGGAACGCTTTGCACTC 
ACTTTCGAGGGGTCCCTTGGTGCCCCCACACGTTCCAGATTCTTTCTGATCAAGGACCCCAGGTCAGGGAGCCTCAGCACCAAGAA 
GTTTTGTGATGC CACTG CCTGCCTC CTCACC CTTAG TGCCATTGTGGATTTCT CTCTTGTTTG ATTGCAGAT CTTTTTTTTTTTTT 

CGGTTGGGAACTCTGCATTATAGATAACCCCAAAAGCCGGAATTTCTCTGCCTCGCCACTGTTGATGTCTGGGTCTGGGCAATTCT 
TTGTTGTAAGGGTTCCCTATGCCTTGTGGGATGTTTAGTGGCATCTCTGACCTCTACCCACCAGATGCCAGTAGCATCCCCTCCCC 
TACTGTCACAATCAAAAATGTCTTGGACATTGCCAAATATCTCCTGGTGGGGCAGAGTCTTCCCCTCCCCATTAAGAACCCTGATA 
AGAGCTGGCCACTGCCAGGATCAACAGACTTAACCAGAGGTGTTGGGTGCTGAAGGCACAGTTGCAGGTTGGACATCAGTAAAACA 
45 TCTTTAAGACATGGCAGAGGGTGCTGGACTAGGCTGTGTAGCCCTGACATGTGGCATGCTGACGGAGACGAAGCTTCTCCCTTCAC 

CCCATTCCCTACTTCAACTTGTGCTCGGGGGGTAATGAAATAAAGCCCCAGATTTATACATCTTATGCAATGTTCTTCATGGCCGT 
TTCAACAGTGTTGAGAAAAATGTGCAAGATTCCCAATGTTTCCGTTGGTTACGCAGTCGCCTGATGTGGCAATCTGAAATGAGTCT 
ACCATCXCAGCAGGAATGGGGCCAGGAGGGAGACGCGGGTGCCCACTGGAGCAGGGAGGCCATCGGGAGGGCCACCAGTGCCGGTG 
GAGACATGGCGCCAGCAAGAGCCCATCATGTGCTTCCCTGAGCTATGCTTCTTCCCATCCATCCTCTGAGAGGCCTGTCTCTGTGA 
50 CGTTGGCCGGATAGATCTTTGGCTGTTGGATGAAGTCAACCTCGGTCAGGTAGAGCCATCTTAGGGATTTTCCGGTTATGTAGACA 

CTTGTTTCTTTCAACTGTTCAAAGAAAACCTTTCAACAATTTAGGAGTTAAGAAAGAAATTTATGAGTTTGGTTTCTTCCGTAATA 
AGTGGATGGTAAAAGGGGCCACTTATACCAGAAAATCCCTCATTGTCTGCAGGCATCATCCTGAGGCCGGCCTCATGGTATAGATC 
ACAGAAGAGAAATTGAAAAAACATTGAGCTCATTTTGTACCGACCCTGAGTACACTGATGAGGCCCTGATAGCAACTCATTTAATT 
TTTAAAAAGTACTTTACCTTCTTGACATGACGACAAGGGGGGAAAATCTAGTTAAGTGAGGATTATGATTCATGGTTATTCCAGGC 
55 ATCGTAACAGTCCTGAATGAGTTAAAGCrCACTTAGTAGCACAGATATTTCTCATTCAGCAGGCCTTGAAGGGAAAAATAGCATTT 

AATTAAAAAAATGCAACATGAAACAATCATATTAAATTAGGAAGACCTCCTGGTCTTAGTTCAGTGCTGTCAGCCTGAGTTGTGCG 
TCAACAGGAGAAATAAGTTATGGTGGAGGCTGAATGAGCCATAGTGACTGTTGCTGGCGGCAGGGGTGGGGGGGCCCTGAAATCAC 
TCTCATGTCTAGTTTTTGCTCTAGCTCAAGAAGGATCTCGAGAGATCATCAAGCTAAGTTGACCTTTTAATGCTGGCCAGAGAGGC 
TGGGAGAGGGCCAGGTGCCTGCTGTGTCACAGAGTTCAGGGCAGGCGGCAAGCCAGGTACCCGATGGTGGCCCTGGATGCTTCCTG 
60 GCCGTGGGCCCTGCTGTGATGGATGATGTGGCCTGGACTTGCTCGTGGGGTGAGTGTGAGCTTGGCGTGAACGAGTGAGTATGGCA 

gtgccttgcaggcaccgcggttgcgtatgtgtaccagcggatcacaacgttgccatgaaatctgtgcatttcaaggcccgtttggg 

ATGTGGGTTAACTCAGTGGTTCTCAGGTGGGGGAGGTATCATGATTTACCCTCCAGGGAATACTTGGCCATGTTTGGAGACCTTTT 
ttggttgtcacagctaggggaggggtgctattggcatctggtgggtcaaggctagggatgccgctgaatattctacaatccacagg 
accaccccgccacaaagaagggtcccagctgatatgtcaggcttgccacggtggggaaaccctgatttaaagtaataaaaatttga 
65 aactacagttgatttagtacatggtttgctggtttatttctttaaaaataaacaacagcaacaaaacccaaattaatgcccggtca 

gtgatgcagtcaatgaagagagcattaaagaccgtgtgctttaagaaatagttttagaggggagttttacatcaatgtcacatgag 
g aaactaccactt atg ctcactaatgg gaatgttcttc cag tctctttaccccaggt agaggtg caacattttgcatcaacaaagt 

AGGCAGCATTGG CCTTG AACAGT AAG CATTCTTGT CTTTTTTG AGAGG AAAAACAGTCTGGG CT ATTTTAAAGGAG CTG TGACTC A 
TGGGGGCATGATGGAGTTTCTGGAAGTGTGGTCTCCTGGGTAGCTAAATCCAAATCCCTGGAATACTGGCTAAAGACAGCTACCTG 
70 GGCCGGGCGCGGTGGCTCACGCCTGTAAGCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATCACGAGGTCAAGAGATCAAGACCAT 

CCTGGCCAACATGGTGAAACCTCGTCTGTACTAAAAATACAAAAATTAGCTGGGTATGGTGGTGCACACCTGTAGTCCCAGCTACT 
TGGGAGGCTG AGG T AGG AGGATTCGCTTGAACCTGGTAGGTGG AGGTTG CAGT GAG CCAG ATTG CGC CACTGCATT CCAG ACTGGT 
GACAGAGTGAGACTCCGTCTCAAAAAAATAAAAAAACTAAAATAAATAAAAATAAAAAATAAAAAAAGACAGCTACCGAGACCCAA 
CCTCCCTTCCCCAGTGAGAATCTTGAGGGGCAAGGCCCAGGAATCTGCATTTTCACAAGCTTCCCAGGGGCAGGGGGTTGGTATAT 
75 GCATTAAGCCTGAGAACACTTGCTGTGGTGGGGAAACTGTTGGGTTGGAAGTGGGTACAGCTGGCATTTAATCCCAGACTGGGTGG 
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CCTTGGGAAAGTTACTTACCTCTTGGAATTGCATTTTCCTGAAGTGGGTACAGCTGGCATTTAATCCCAGACTGGGTGGCCTTGGG 

aaagttacttacctcttggaattgcattttcctgaagtgggtacagctggcatttaatcccagactgggtgaccttgcgaaagtta 

cttacctcttggaattgcattttcctgaatgggatcgggatgtccctacagatctcctatcattttaggctggaggacactgtctg 

ATTTTTCCTGAAACCGAAGATAATTCTCATCTGACTG T GGTTACCTCCTAGTTGGTGTGTCTGTATTCCAATTTTGCAAGCTTAAA 

5 atctgtccattcacctgtcttatttttttaaaatctgtactgccccattctacattatgactttaagatttcagctttgaatttct 

GGTCCTAGTTCAGATCCTAAGGTTTGGAAAAGTCAGAAAACAGATCTATTAAAAAAAACACACACACATTAAAGGGAAAGTACTTC 

attacattttaaacagcacctggggggaaaagtctagaataaatgcaaaaatgcaaaacaaaatttctattaaaagtaacagggcg 

ATGGATGACCATTTTGACTTTTTGCAAATGTTCCCTTTTCATGCTAAATTTTAGGGGTTGATCTGAAAAAGCAACAACTTGTTCTT 
TGTTTTGAACGCTCTGGTGAAACCATATGCAACTTCCTCTTTGTGCTGTGTAAACCTCAGGTGTCTCCAGCTCTTCAGCCAGGCAA 
10 GGGCTTGGCTAAAAGGTGCACTCCAGGGTTGGAGGAGCCTTCAGCCTGGGTTCGACTTCTGACTCAGCTGTATGAACCTGGGGGAC 

CCCCTCCCTGGCTTGGGTCTTTCCACATCTGGTCCCCAGATGTGAAAAGACTCAAGACATCTGATTGGAGTCTCTTTGGGTCCTGA 
AATTGAATGAGAGTTGATGGCCAACAAAGATTCATGGGAAGGGAAGGATGTGTGGGGTCCTGGTCATGGTGACGGATATTTGTGAT 
TGG AGTCGG CCATGAATTTAATGTGCTT CTGTTTCTTTC TTCAGG CCTGGG CAGTTTTT AAAGGGAAG TTTAAAGAAGGGGACAAA 
GCTGAACCAGCCACTTGGAAGACGAGGTTACGCTGTGCTTTGAATAAGAGCCCAGATTTTGAGGAAGTGACGGACCGGTCCCAACT 
15 GGACATTTCCGAGCCATACAAAGTTTACCGAATTGTTCCTGAGGAAGAGCAAAAATGTAACTATCCTTTATGGGCATGAAACCTTC 

CAGAAGCTGCCCTGGCCTGTAGCCTTCACCACAGAACTTGGGTCTGGGGTAGACACAGGGTCTGGGGCACATAGTTTCAGTTAAAC 
AAAG CAGTTCTCTC CTTCGTGTAAGCAG AAATTG AG ATCTCTTT CCAGTGACCTCAGAGGG AAGGG CGG AGGAG ATTGGGTGCTGC 
CCAACCTGTGCCCCACTTGCTGCCTGACCACAGACATTTGTAGGGCCTCCCTGGAGAGGAACAAGCATCCTCCAGCAGTTTCTGAT 
GAGGAATCCTTTCATTTTCCAGCAGCTTGCAGAGGAGGCCAGGGGAAAATATGGTGACCACAGAAGGCCTGGATCATGAGGGTTGG 
20 GAGTAAAGCTCTCAGATGAAGTTGTCAAAGATGGCACCATGGCCTTCGTTGTTGGAGATGGGATATGCCTCAGTGTGTTACTAGAT 

cctgattgttatttgggaactccgggatgtgatcattcctgaggtttcttccagctctcaaatcccaagaaagcatttgtgacaga 
ttaaagcaggacagcaaaaacatgccgcaccctggtcctacatcactaaaataaatcccaaagtactgagctgggatctggcctca 
GAAGGCTTCTCAAAGCCCTGTGCTGTGCCGCTGCCATGAATTGTAGCTGATTTATGAGATAAAACCTAATTACCAGCGCTGGTTTA 
gaacatgcttttaacacattgattttcttagccacttgatgaggcttttagaataacccactctggctttctccttctaagcttct 
25 gagtagtccacgaatgcctgtaagaaacagaaacccccaaaacttcttggggctgtgcagaagtttgaagtttgcactcttcccgc 

tgtgggggtgttgacttagaattttttaagaagttaaaatggtgattcaaacaaatctatagtgaatctgtgtcagagagttgtgt 
aatcgtcatgaaggaggcagcatgatggtaaagatggtggacagagaatccgaggtgctggtgaatgtggcccatgaacgagaaag 
ctgagccaaagccgatgcccgacccggacagtacaattgcggtttggggcgtttgtagcctaatcgtctgcaattagcacctaact 
ctactgagcgtgaaccctagtcaatactaaatagtaaggccaacaaactgaccttcccttggagaatcgggtgccctttaggagga 
30 aacctctatataatagtctggggtgaccctgaaaggctaagcagtcatctttttgcctcatttcccagttttggacaatttttttt 

atcaccaaaaagtaaagtgtgatttgaaggaatagagaagtttcttttggcccctactgccacccccaagatcagtcaggcttgaa 
ccggcaggtgaccccaacttgtttatagcatggggtgcagccagcatcacctgctagtgatgttaaagaagcagcaggaggttctc 

AGGGGTGAAGCAATGTAGCATTTGCATAATTGCCTACAGGGGCCCACTCGCCTCTAACCTCAGTGGTTTGCAGGCTCCATGGTGGb 
CG CCCCACCTG ctccctactt CCCCATCAGT agcttctcag tg aattcttt aat ct ATCGAAATGG aat caaaattcag CCGGG AG 
35 GAAACAGTGGGTAAATTCTGTAGGTCACTGGGAATAATGAATTTTTGTAAGTGTTGGTTGTGATACGTCTCACACTGATAAACTTC 

ATAAGGTAAGTTGTCGACTGAGGAAGCGGCATGAGAAGGGAAAGAGCAGAGGCTGGCCCAGCGTGCCCCTGTGGACACTGTGCACC 

tttaggcggtttgtgattacggctggtgcccactgggcatcagtgagggtgctgcggtgtgtgtgtgtgcatggctgtgtgcactg 
atgcacatgtgtatatttggaaaggccaaaaagagatttcctgccaactggcaatacaaaaaagaccccaacctgccaacacgttt 
tgccaggaaatcggtgagtgttttcaaatgccctggcttataaatgtaaccttcttaagttagcaaatgcttgctgtaaagtatat 
40 ctgatacagactcattttggatctcagaaaatagaagaaagagaccaaagtgctgtctttatcctttaaaagtgttagcagaaaca 

accaccaccaccaccaccaccaacttctctcttttgactttgctgatcagatgactgaagcatgggaaaaaaattctgtgcctttc 
ccaaaccaatgaagacactcactaacttaacgtttccttaaactcagcatttacagagtagattatggcttcagcaaaggctgtga 
tgcctccgtgccatgtgtcatggtgtttgtctggttttctgtaggcaaactaggcgtggcaactgctggctgcgtgaatgaagtta 
cagagatggagtgcggtcgctctgaaatcgacgagctgatcaaggaggtaagcagaggcagcatttcaggggtctggccctgccag 
45 gaggagtctcatgtcttctggcagggaggggcaccgttcttgctgtatgaaggcagccagaccctcgggctcgctgaggaagtggc 

atctccacctgtacagatctggaacggaaggactggctgggcgccccctccccaggccagcttctgccgacaggtcaacccctcac 
gccagatccctccttcatccctagggctgggcctgagctgccggttatgtgtcagtgaagttccttccagctccaaactgttcgaa 
cactttggacagcagtcttttaaatggcatcgtgaattcccttgccttcctagcaggctacagagaacaaaatgtaaactttcctt 
gctgcctgcgcttgtcatgatggcgggtgttgttgtaccagctctcatggctatttgattgcttcctttttaatgtgcagttttta 

50 TTCCTTAACGGATTGGAAAGCTGGATAACCAAGCATGTTCACATTGCACATAAATTCCTAACAGGCTACAAGGGAGAGCATAATCG 

GGGCCTCCTTAGGCAAGAATACATGGCTTTTGTATACCCATTTCAGCTATTGGGATGCCCTTTTCTTCTGTCTTTGGCCTCTTAAC 
TATGCTTTTCATGGGTATTACAAGGTGGACATTTGCATGACTAAACCTCGTGCAGCCTTTGCAAAAGGTTGTGTGTGAGTACTGCA 
T AAATT CTT CTT CTTAAT AAC AT AG CAAT AATGGAATCCTT AAGAGTAGCTTGGCTGTC AG AG AATGAAG ATAACAG AATGT AACC 
TACCCGAACGGCCTTGCTCTTCTGCACAGGCAGCTGCCAAGTGTCTGGGTGGTCTTTGGCAGCCGACTGAGTGAATTCTTGGCTTC 
55 GTGGCCCTCCACCAATGTCCTGTTTTCTGTAGAAGGCTTTTCTGCTGACTCAGCTGAGAGAGTGAGATAATCGGATTGCCACACCG 

gggtcacaagaaaagcaatttcaaaacatttcataattggatttatcagcctcctttaaggaatgggccagagactgaacatctgc 

ATGTGGCTCGTTGAGCGAGATTCTTGAAAGCATGGCAGCCTTTGGCCAGCATCACTGTTCACTGGTGTCTCAGAGCTTGTCTGCGT 

GTCCAGGGCGTTGAGGGCAATTGGATAACCTGGAACACTGGGTCTGCAACAGGCAGGTCCTGGAAAGGGCCAGGAAACTTATTAGT 

GGCCCCCAAAGAGCCTAGTAATTTGGCCACATGGTTTGAATGCTAAGCCTGGTAGATTTAAGGCCTAGGGCCTTTCAGGTTGCAAA 

6 0 gtgaaacttgacttttgtctcctgagataaaggtgacaatatggttttacttacacatgaactgttcatttttacaaacactggag 

CCCCAGGTGGGAGATCAGTGACTGAGCTGCCCTCCTCTCCCTCCCCTGACTGTGCAGCCTTCTGTGGACGATTACATGGGGATGAT 
CAAAAGGAGCCCTTCCCCGCCGGAGGCCTGTCGGAGTCAGCTCCTTCCAGACTGGTGGGCGCAGCAGCCCAGCACAGGTGAGGGTG 
GGTGGCCTAGAATTGTCACCAGGCATGGCCTGAAGGGTTTACGGCATTCCACCAGCCAGGGACGGAGTGGGGGTGGTTGTTGCTAT 
CATGATCCATGTCTCATTAAAGGTAGCTCAGCCCTGAGAGGTGAAGAACGATGGCCCTGGTTTCCCAACATGAGGGCAGAGCCCAG 
65 CTGTGCCTTTGGCCCTGCTCTCCGCTGCTTCTCAGGAGGGCACAAGCTGCTTGTTCCCTAGGTGATGTCCATGCCAGCTCTCCCCA 

cgctcctgggaaagtccagggaagagggtctagtgaacttgtgtaaggccagagggaagatgcagctcttggccacgctggcgccc 
cctccctgggtactcccttaggtcggccagtctgttacgacattaaggaccccctcagaaccaaagagagcccagggcatttggag 
gagaggagaactcagaccaggaacaggaagtttgttcagagccctagatttgaatcccacgctgggaagttacagatcttgagcct 
cagtttattcatccgtaaaacagagaaaccaggacttgcgccatggggtcacgagggttaagtgaggcattcatcctttgattctc 
70 ttttgatgagccactcagaacccccagctgcttgaaatgcccccgcccccgccaggcccaggcttctgcagcccgtgaatgtgttt 

gcttcctccctcggcgtcttccccctagccctacatcccctgtgggagtctgggaggtggcagctggccccggaggccttgaaggt 

TGCCAGGCCTTGGGTGTCGAGTAAGAGGTCCCTGGAAAGGCACCTCTGTCTGTGCTGCAGGAACACCATCCGGAAAGCrAGCTTGC 

ACCCCCAGGCTCTCCCCCAGAGATAAGCCCTGGGTGGTGGGTATGCAGTCCAGTGGTATTCTGGGGGCAAGTGCTTGAGGTGGGAA 

ggaaatgtggccccacagtgtcacattgacacatggtcagaaatcccacagcatagaggaagtccccccgacttgccactctggtt 
75 ttctgcatttgtgaaacaatggctctctgctctggtggggaaaagcactgaattcagcggaagcctgtgctccctggagcctctgg 
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CACGCCATGTGCAGCCTTTTAAGGGACTTTTGGAGAAGGAGCGATTGGGGTTACTCCCTGTACACCACACCTGGGTGGCTCTGAGC 
TTGCTTTTCTGTTTCTCCTGCAGGCGTGCCGCTGGTGACGGGGTACACCACCTACGACGCGCACCATTCAGGTACGGGGTGGTCCG 
GGCTGAGAGGGGCGTGGGCACTGTTTGAAGACAAAGCCCAGATAACCCAAGCAGGGTTGCGGGGTTTCGAGGATGAGCAGGACCTG 
GTGTGGAAGTCTAGGCCTGGTTCCAAGGATGAGCAGGACCTGGTGTGGAAGTCTAGGCTCCGTTCCGAGGATGAGCAGGACCTGGT 
5 GTGGAAGTCTAGGCCTGGTTCTGAGGATGAGCAGGACCTGGTGTGGAAGTCGAGGCTCCGTTCCGAGGATGAGCAGGACCTCGTGT 

GGAAGTCTAGGCCCGGTTCTGAGGATGAGCAGGACCTGGTGTGGAAGTCGAGGCCCCAATTTCTCCTCCTCACCATTTGGTCAGGA 
GCTGGCGAGTGGCCTCTTTTGAGGCCACTTTTCTTGGACTGGACCAGCAAGTAGACAGAGTACTCTTTGAGGCTGTAACTGTGCAG 
GAGAGACAGTGAGGGACAGGCCAGCGTCTGTCCCAGCGCTGCCTCTCTTTTGGGGCTGCAGGTGGAGTGATGGAGCCTCTCAGAGC 
CTCATCTCAGGCTCCCCTGCCCACCACCTCTAGGTGGATGCAGCTGTTCCCATTTCGCGGGCTCAGGTGGTCACGTACTTGTGTGC 
10 TCCAGACTGGGGGCCTCCCCGCGGTGGGCAGAGGTGGCCTTTGTGTGTAGTCTCAGCGGCTAAGGACCCTGGCTGCACTTCTGCCA 

GCTGCCCCTGGAAGTGACGCTCAGGCGTGGTGACGGCATCTTCTGAACAAGGAAGCTGGGGCATCTTCCAGCATTGGCTGGTTCTG 
TGGGAGGCGAGCAGCTGGTCTCATCAGATGGGCCACAGAACGTTAGGGCTGGGCCTCTGGGCAGGGGAGGAAATGGGGCAGGGATA 
GAAGCGTGCTGGCTGAGGACTGCATGGGACAGTTTTGTGGGTAGCAGAGGTCGGTGCTCACCCAGGCAGGAAAACTGTCGAGATGG 
CAATGCCCTGTCCATGAAGCTCTTGTCTATTTCCTGGCAGCCCTTTGAGCTGGGGGGTTGTTTTCACTCCGGCTTCACAGATGAGG 
15 AGACTGAGGCTGGGAGGTTCAGGATCTCATCCAGGTCGCGCAGGCCTCTGGCTGGAGCCTGTTCTTGAGGCCTCCTTGTGCCCGGC 

AGCCGCCATGCTCACAGGGTCTCAGTTCTGGGAGGCCTGGGTCATGAGGCTAAGCCTCCGGGCTCGCCAGCCACTGGGCTATGGCC 
TGGGAGTCTGCTGACCAGTGCTTTCCGGGGGCTGTGGAGTAGCCAGGCACAGAACTGAGCCATCTCGGTGAGATGCAGAGGCACAA 
TTTGGGGAGAGCATGTCCTTGAATTAGTCCAGCAGGGTCATAGCCACTGCCTCATGCACAGAACATCCTTCTAGAAGCTGTGAGCT 
TTGGTACCTCTGTCCAGCCCCGCCCCCACCTCTATGTAAATCCATGCTTCAGTTTCCTTACCTGGAAAATGGGTATAATAATAATC 
20 TACCTTACAGGGTTAAATGTGCTGGTAGGTCCCAAGCCCTGGGCACAGCACCTGATATGAGCTGTGTAGACCATAGTCTGTGGTTT 

ATAACTTCAGGAGTCTTGTCTGTGTAGATAAGCATTTGTCCTGTTACCCAGTTTCTTTAACTGGTGCTTACCTGTGCCGAGCACAA 
ATACAAGCT C CG AT AATCCTC ACAGCAGCCCAGTGAGGTGG ATGCTGTTTTTATCTCTACTTTGCTG ATGAAAAGCTGAGG CACAG 
AGTGGGGAAGCGGCTTGCCCCAGGTCATCCAGCTGGGCAGCAGCTGGGCTGGGACCGCACGTCAGGCAGGTGGGCTGCAGGGTCTG 
TGCTGCGGGTGTCTTTGTTGCTGCCTCTGTGGTCAGGCCGTTCCCCAGCAAGGCTGTTCTTGTGGGTGAGTGGCTCTATAAGGGCA 
2 5 GGGCTGGGTCGCAGCAGGCCCTTACTGTTGCAGAAGGCTCACCTGCCTCACCTTGGCAGCCCTTGGTGAGCTGCTTCTCACCTGTC 

AGGTACAAGCCTGACAGCTGGAACCTTCTCTTAGCATAAGACGTTCTGGGGTGTGTGGTCACTAAGACACTCCTGCTTAGGCGTCT 
CTGAAGCACTTAGCTGTTCCGGGTGAAGCTGCCAGTTCACATGACTGAGAGGTGCTGGTACCAAGATAAGGCCCCGGAAATGACAG 
GGCAAAGGGCCAAAGGGGTGACGGAGTTGCCTGAAGCGTTTCATTCATTTGGAACAAAGTTCGAAAGTTGCTTCAGGGTAAAGGGA 
GGGGAGTGTGTGGAGTCCGCAGGCAGTGCAGAAGTTGCAGACTTGGCGTGGGGGGAAGATGATGAGTGAGGAAGAGCGAGACCAGC 
30 GGGGAAGATGGTGAGCAGGGAAGAGCGAGACCAGTGCTGCCATTTCCTTCTGGGTGACCCTATCTAGGATTCAGTTTCCTGAAGTG 

TCAAATCAATGAGGTGGACCAGAGCTTCTGCAGCTCTAGCTTCCTACCCTGCATGATTCTAGAACCTGCGTAACTCCAGCATGGCT 
GGAAATGGAGCCCGTGAATGGTGGGTTGTCAAATAATAAGGCAGGGAGCAGAGCCCAATGGGAGGGTCCAAGGAGTTCTGAGTGCC 
CAGCAGTGTCAGCAGGGAATGCAGATGGACTCAGGGCCTCCCCAGATGTGGTCAGCCTTGCACAACTCTAGGGGGCGCCGTGGAG'T 
TAGGCACCTCACAACTTGTGTGGCTCCACAAGGCAGCCTCGAACCGGTCTGGGGTACTTAGAAGGAGCTGCAAACTCACTAAGCTC 
35 ATTGCTAGCGTATGTAATTCTTTTGGTTTAAGGCAATTAAAATGCAGATACCTCCCTGCATTTACATGTTATCTGCATTCCTACCT 

TAGATTAGTGTTTTCCAAACTTTGGTCACTTGAGGTCCAGTGTCACAATTGGTTTTCACAGCCTGGACTGTTACTAACATCATGTT 
TTTCCTCAAATCTTAATCTTAAAATAAAACTTAAGTTTATTTTAAATGAGAACCCACTATCATTGGCTGTAAAGGAAGACCTGTGG 
CACCTGGTATAAGTAGGTAATACTGTCTGGCTAGAATTGATTAAGATTGTATTTGTCTTTCATTGAATTTGTCTTGACCTCTGACA 
ATGCCCTGAATTTGGAGCCCTAAGTTCAGTGCCATTATTCAAAAGGGAGGTTGACAGGTGTTAGGTGTTAGAGAGCTATCAGCACC 
4 0 AAACTGAGGCTTGCTTTTTGAGGTAATCAGAGGTTGGAAGAATATTGT^AGATGGAATAATCTTGTGATTACATGTATCACCCCTCC 

CCCATTATTCTGTGTGTGCCACTTTTGGGGAACCCCTGCTTTAGTTTGAGTGTTTTTCAGACTCTTTCCTGAGAACAGATTTGGAT 
GAAGGGTTTTGCAGAGATTCTTAATCTGAAATCCAGGAAATACCAAGGGCGCTGTGAATTTGTTGAGAAAAAGATTATGTCTTTAT 
TTTCTTTAACTTCAGGTTTAAATTGAGCATTTCCTTTTGTTATGAATGTAGGCAGCAGACCGCAGTGCCCTTGGCAGTGCCTATGA 
GACGGAGTATTGTCATAAGAAATGAGTTGTCGAAACATCGTTTGCCCTCAGCTTGACGTGTAAATTACAACAGTTACCAGACCTTC 
4 5 TCTAGACCTTGTATTTAAAGAGTCAGTGAAGAAGTACAGAGAACACTGTTGTAGTTAATATGTTCAGTCATTGGTTTCCTTAGTCA 

ttctgtgtatttattcatgcatataaaaacattacttctacaagcagtacatggatttccccagaatatcaaagtggttcaagaca 
cacaaagagttacccgtgtaggtgtgagacagactgtgcacttgggcaggagggaccctgtatgtctccccgcagcaccgtcatcg 
tgtccctcttgtccacagcattctcccagatggtgatcagcttctactatgggggcaagctggtgggccaggccaccaccacctgc 
cccgagggctgccgcctgtccctgagccagcctgggctgcccggcaccaagctgtatgggcccgagggcctggagctggtgcgctt 
50 cccgccggccgacgccatccccagcgagcgacagaggcaggtgacgcggaagctgttcgggcacctggagcgcggggtgctgctgc 

‘acagcagccggcagggcgtgttcgtcaagcggctgtgccagggccgcgtgttctgcagcggcaacgccgtggtgtgcaaaggcagg 
cccaacaagctggagcgtgatgaggtggtccaggtcttcgacaccagccagttcttccgaggtctgtaccgtcgtcaccttgctgc 

CCCCACAT CTTAG AGATCACGCCTCCT ATCTGTGTGCC ATTTG CAG CTCAGGGTGG C CCTGTGGT CT CATGG AG GG ATGTGGAGG A 
GGAGTGAGGGGCATGGTGTGGCAAGGAGGTGCTCCTTTGAATGGCACTCTGCCCTCTCCACTGAGCGATCCTGGGGTGCTTCTCTG 
55 TGCCTCAACTTCCCCATGTGTACAGTGGGGGTGCAGAATCAGTACCCTCATCAGGTGATTGTCGGGAGGGTAAAGGAACTTAACCT 

CATG TACCTTGGAGT ATGTT CCAAGG ATGG TCCCTGAGCGCTGGCT AG AG ACACAGAG TCTGAGG CC CTGCTCC AG CCACAAG AT C 
CGAACCTGCATCTTAGCAAGGTCCCTGGGGATCTGTGTACAGGTTTTGAGACACGCTGACTTTCCGCACACTAAGTGCTCAGGATG 
GCAGCTGCACACACTAAGTGCTGCCTGTTAGCTTTCGTTACGCTGTAGGGAGGATGTGTAGGATACCAGCCTGGGTGTCTCCTGGA 
GGGTTAGGATGGCGTCTCCCTTCTCCACGTCCCCATGCTCTCTGCTCCTCTCCCTGTAGCAGCACAGCCCGAGATAGTGTCAGGTC 
6 0 TCAGCTGCCACTGGCCTGAGAACTGCCAGAGGAGGGGCCTGGAAGGGCGGGTGCAGGGGTATGTGTGAGCTCAGGGGCATAAGCCC 

TGAGGAATCCCCCTAGTGAGGAGGTGTGAGGCCGCGGTTATCACCCCTGAGCAGGCAGAGCGGCACAGAAGTGCGTCCTGCAATGT 
ACATTCCCGGGCCTACCTCACATCCTCTGATTCCATGGGTCTGAGGCGGGGCCCAAGATTCTACATTTCTAATGAGCTCCCAGGGA 
AGGCGACTGCTGCCGGTCCACCGGCCCACTTTGAGACCCTTTCAGTTGGCTGTCAGAGATTCGGGTGAGGGCTGCAGCCCTCCCTG 
GGTGTCCTCAGGTCGGGGTTGCCAACTCAGTTGCCTCCAAGGGCCAGGCAGGTAAGAGCAATGCACGAATTGAGAGATAAGAGAGA 
6 5 GCACTGGGCAGCTGTGCCCATGGAGAGGCGTTCAAACGAGGCATTAAAATCCCGGCAACAACCTGGAATGGCCAAACGAACAGCTC 

CTTGCTTGGAATTTGGCCCAAGGGCCACCAGTTTGAGATCCCATGGTGCCCTGGCCTAAATGCTACAAGCCCTGGGCCTCCTGATC 
CCCCAGCCCTGCTGCTGCGGGAGTTGGAGGTCATCTCGGCCTTGCTTGCAAACACCCTCTGCCTGTGTCATTCCAGAGCTGCAGCA 
GTTCTATAACAGCCAGGGCCGGCTTCCTGACGGCAGGGTGGTGCTGTGCTTTGGGGAAGAGTTTCCGGATATGGCCCCCTTGCGCT 
CCAAACTCATTCTCGTGCAGGTAAGTATGGGCAGCTTTTTTTTTTTTTTrTTTTTTTTTGAGATGGAGTCTTGCTCTGTTGCCCAG 
70 GCTGGTGTGCAATGGCGTGACCTTGGCTCACTGCAACCTCCGCCTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTTG 

CTGGGACTACAGGCCCGTGCCACCACGCTCAGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTGGCCAGGATGG 
TCTTGATCTTGTGATCCTCCCAGCITGGCCTCCCAAAGTACTGGGATTACAGGCGTGAGCCACCTCGCCCGGCAGTCTGGGCAGCT 
TTGAGCCCTGCATCCAGGTCTCCTGGCCCTGTCATGTAAGGATCAAGTTTTGGGCTGGAGAAGAGGACACAAGGACAAGTTTCCAC 
CTGTGTAGGAGGCAGGCCTGGGCAAGACCTTCAATATGCGGGAAGCGGATTCTTGCCATCTCCGAGCCATCTTCTGGTGTCTGGGA 
75 CGCGCACAGTCTGTGTGTGTGTGTTTTCTTTTTTCTTTTTTGGTTTTTAAATCTAAGCCTCTTCTCCAGAAAGATTCTACCTGTTC 
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AGTTGCCCGAAGGTCTAAGTGACAGATTAGGGCATTGCCAGCCCTTATTTCATGTAGTCAAGGGAATGAATCTCTAATGGTGGGAT 

cctgggtgctggctgtcccagctgggacagtactggggagtatggaacagttttggcaggagtactgcttgcccttccttggcatt 

CTGGCTCATTCACTTGGGACTCACGTGGCACTGGGGTCATCAGAGGACCTGGCTAGGGTCAAAGACAGTGCCCACCCCCTTTGGAG 
CCTCCGCCTCTGCCTCTGACTTTCTGCACCTCCCATCTAGATTGAGCAGCTGTATGTCCGGCAACTGGCAGAAGAGGCTGGGAAGA 
5 GCTGTGGAGCCGGCTCTGTGATGCAGGCCCCCGAGGAGCCGCCGCCAGACCAGGTCTTCCGGATGTTTCCAGATATTTGTGCCTCA 

CACCAGAGATCATTTTTCAGAGAAAACCAACAGATCACCGTCTAAGTGCGTCGCTTGGGCGCCCCACCCCGTCTGCGTCCTGCATC 
CATCTCCCTGTTACAG TGGCCCGCAT CATGATTAAAG AATGTGGAT CCC TCTGTCTGGGGTGGG ATG CCTTACT TTG CACTTAATT 
TAATAAGGG CATTCTCGGAGGAGTAG ACGTTTAATACGAAGTGG CGG CATAGCC CTGCCGAGATGTCGGTGATG GC CTGGATGCTG 
T AACCACAACCTG TGG CTAAAAATTTT ATTTTCTATCCTTT ACCCGT CATT ATCATTAGTTGGTATG ATTCTTT CTG CATTTTCGG 
10 TTAACTATCATTTCCAAAGACTTGTCATTCAGTAATATTAGCAGATAGCTGCTTCGATAAAGGAATTTGGAGTTTAAAAATCAACT 

TGTGAAAACAAGGTTGTTTTTGTCTTTATCTTTTGTTAGAGTTATAGATTTATGATTTCATAGGCTTGATTCTATGTGAAATATCT 
TTTTACTTTTATGCATTTTAATAAGATTTAAAAATATTTAGATTAAAGCCCCCTTTAATGAGTACAAGAAAAACTCTTGGCTTGTT 
AGAAGAAAGTATATTCTTTCTAGAATTTGGTGCAGGAATATGTGTTCATATCCAGGCAAACGGGTGTGTTTTTATCTTCAGACAAT 

gaaaccttctcctctggggctttgttgccaggaagattagaactaaatttatttttttcatttctgtcatgaaatcattccagata 
15 CCTCTTTTCTTCTTTCCAAATGGTTTTCACATGTGTTTGAAATATTTGTACTTTGAATTGTCGGATTTTCCATGTCCTCCTTTCTC 

CTTTGTGCCCAGCCTGAGTCAGCACCATCCCGCATTCAGAACCTCCCAGTGAAAGGGCAGCCTTCATTTTGAGAAGGTGGAAGGTG 
TTAGGGTTTGGGAGACAGCTCATCCAATCTCCCAAGTCTCATGGTGGATTTGTGACTGTGAGAGTTTCCGGTTTAAAATCTGAAAA 
GCCAGATATGCCTGTTTCCTTTTCCCAGCACCATGCCTGTGGAGGGGACAGTCAGACCCAGAGGTCCTTTACGTGTGGATGGAGTT 
CACAGGCGAATAGAGGAGAGGACCAGGGGACGTGGCTTGTCCCTTTTGTCCAACAAAGCATTATATTTTTAAGAATGGCAGACCTG 
2 0 TTTGCTGAAGTGTTCATAAGATAACAATAGGCTTGAATCTCCAATTCAAATGAATGTCAAAGCACATATCTTTAATATGCTGAATG 

AATATTTATTTTTGTATCCATTAAAACAGTATATTGATCTCTTTTATTCTTTATTAAAATAAAATGCTCTTTTTTAAAGCTGCTGT 
GTACTGTATTTTTTTAGTCACTGTCAAATATGATGTAATTCTCACCAGATTCTAGGTTCTGTAAAGGGGGAGTTACTGCTGCAATG 

TCTGTCACCCAGGCTGAAGGGCAGTAGTACGATCTCGGCTCCCTGCAACTTCCACCTCCCAGGTTCAAGCGATTCTCGTGCTTCAG 

GCCCAGGCTGGTATCGAACTTTTGGCCTCATGTGCTCTGCCCCAACCTCTCCCCCAGCCTCCCAAAGTGCTGGGTTTACAGGTGTG 
AGCCACCTCACCCAACTCCTGTTTTAAGGATTTTTCTTTTTCAACCTATCCCTTAAACAACAGCAAAAAGATACGGAGACTTAGAC 
TGATCCTATGGAATGAAAACATTGGAGAATGTTTTTATTCCGAATGGGGGGCTGTTTGGGTTTCTGTGAGCTGACAGATGAGTGTG 
CGGAAGGGTGTGGAGGAAGTGGGGTCTTGTGCTGATTTCATCCTCCTGGATGCAGCTGGGGTGATTTGTACGAGGCGTCCCTGGTT 
30 GGGTCAGCCACACGTGGCTGGAGTGTGTGTCCTATTTACGCACATCTCGCTGTGCTAGGCCCTCAGGATACAGCAAGGACATGAGG 

GACCCAGGTTGGCAGTCACAGAGATGACTTCCAGCCTAGTAGGACATTCCCATCCATCAACACAACAAAACCCATCAATTCTGGGA 
GGTGCAGGGCTGGCCAACCCAGGTGGAGAGAAGTTCCCCAGCAAGCTTCATCCGCAAGGCCATGTCTGTTCTCTCCTCTGCCCTCA 
TACGAGCCCAGTGAGACTGGGCCTGTTCTTCATTTCTAGCTTACAGATGAGGAAACTGAGGCACAGGCTCATGCGTGGCTGACTGA 

gagccatctatgtcccaggaggacagcttcgcctgagaggcttcatgagcagatctcgctgccatccttgagctggtgggcttcct 
35 AACACCCCACGCAAGAGGTCAGCAGCTGGGTGCGTCGCTCACTGTCTTAGGCATCTTTGCCATGAGTCACACTAATGTCCGCACGC 

TGCAAGTAGGAATTTTGTTTACAAGCAAGCTCTTCTCCATCCTGTGGATTCAAGGCCAAATGTGGAAAGTTGATATCGTCTGTTGT 
CTCCCCAGAGTTCAACGCTCTCGTGCAGACGGTCGACAAATCCTTCCTACTCAACTTCTTGCAGCAAGCTCGGGGAGAGGCGGGAG 
AGGGGAGTGTTTTCATTTGCAGAGGAGGAAATTTGGGAACAGGATGCTTCTTTAAGAAGTCGGGTTTCTAGAGAATGCTGTGAGGG 
CCCTGGATGTGAACTGACTTTTGAGATGCTGACCCCACACTGGCCAGTTAGCTCTGGGCCCTGGAGGGAAGCTGGTGGGGATGGGC 
40 TGACGGGACATCCTGAAAAACAAGCCATCTCCACTCTTGGTAGTTTAAAAATGTTTTAAGAAGTTAAGGTATTTCAACAATTCCTr 

TCTGAGTGATTGCCACTTAGTTCATTAACTTTTGCAAAATCCCACTTTGGGAGGCCAAGACAGGTGGGTCACTTGAGGTCTGGAGT 
TCGAAACCAGCCTGGCCAACATGATGAAGCTCTGTCTCTACTAAAAACAAAAACAAAAACAAAACACAAAAATTAGCCAGGTGTGG 
TGGCAGGCACCTGTAATCCCAGCTACTTGGGAGGTTGAGACAAGAATCACTTGAACCCAGTGGGGTGGAGGTTGCAGTGAGCCGAG 
atcacaccactgcactccagcctgggtgacagagtgagactctgtctcagaaaaaatgtgcaaaatccatctgggacacaacattt 
45 TTGCTTGCCCTCGTAATGTCCAGAAGGCTGGAGATGATGACCCCTGGGTCCAAGCATCCTCAGGATCCGGTGGGTCCTAGAAATCC 

TGGGAAAATCTTCCTGAAAGGGCTTCACCGGGCAGCCACCCATGCCTGCCACAGGGACACTTTCTCTCCATAAAGAAGCAGCTGTG 
GGAATCAGGAAGAAATGACTCCTGTGCATGATTCAGACTCTCCATAATAGAAAGTTTTGCAACCCAATGACTCGGAAATGTTTAGA 

aattctaaagaataatctataattaatgactgtaattttaacaacccagtgggctgagagtggggtgtggcagtttctcagtggaa 
aatctggctgcttttactacaagtaggaggagaatgacaaatatcctggccccagggcacacctgatctcaggctttctcttcaag 
50 cacaccgttcattaatctgttaaaaggcctagctcatggtaagaagcccatttaaaccagcatttcccaaacttatttgacttgac 

gttttgccttgcagcgtgtctgtggatgagaggtgcccacaagcgttcagtcttttatcacaatccgactggaacatcttaggagt 

TGAGAAGAGTGTGTACArTATTTCTTTCCTATTTTCTTTGGGCTACCTTTCAGTCTGGATGGAGTCTGCCAGGGATGGGGATGGCT 
TCAGTCTCCTCTTTATATGTAACTAACTATTCCTAAACTTAGTGGTATAAAAAACGCTTTATTTTGTGGGTCAAAATTTAGACAGG 
GTACAGTGGTGTTGGCTTTTCTCTGCTCTGCAATGTCTGGAATGTTAGCTGGGAACAGCTGAGAGTGACTTGAAGTCCTGCAGATA 
55 GAACCACCTGGAAGCTTTTTCATTCACATGTCTGGTGCTTGGGCTGGAAGGAGGTGAGGCTGGGCACAGTTGGGATACCGATGAGA 

ATATTGACTTTGGCCTCTCTATGGAGTTTGGGCTTCCTCACAATATGGCAGCGTCAGGGCAGTCCCGTGGACACAGGGGAAGCTGA 
ATGGCTGTTTGTGACCCAGCCATCACTCAACTGGACAAACAAGCCCTCCTAGGTTCAAGAGGAATGGACAGAAACACCACCTCTTG 
AGGAAGAAGTGTCCAGGAATTTGCAGCCATGCTTTCAACCTGCCACGGGAGCCCCGAAGCCTCTCCTTTGCTGCAATCCCACCTGC 
CTTTTATCCCCCTGACCTCTCCTTGGGCATCCTGATTCCTTTCTGACCCTATTCCTTGAGTCCCAGGCAGATGGGCCTTTTCCTCA 
60 CTTTGTCTTGGGAGTATGGCAGTGGACTCTGCCTACTTCATAATGGAGCCTTTTTCTTGTCCATTTTGATGACCTCTCAGAGCAGG 

GCTCTGACACGTTACTGGGTTACAAAGACCCCTCCCTGCCAGGGCCAGCGTGCAGCACAGGGTGCTTTTGAGTTCCGGTGAACGGG 
GTGCTCTGGCTGGAGCCTAGTGCGAAGTTTCCCCTTCTCCGCCCATTCCTCATCCCTCAGGGCACACAGGTCACCTTTCCTCGCCT 
TCTCGTCCCCACCTCTAAGGCTTGGCCAAAGTTTCTTCATAAAAGCAAGAAAGATAACGAAAGAGCCCCCCATGGGTTATGGTTTT 
TGTGGGGCCAGGAATGCCCAGTTTGAACCTCCAGTTCCGCCACCTGTAGCCGAGTGAAAGAGGCTGGGTTATTCAGACACCCCAAG 
65 CCTCAGTTTCCCCACTTGTTGTGAGGCTTGAGTGTGCTAACACATCAAGGCAACCCAGAACAGCGCTTGGCAGAGACTCGCAGTTT 

ATCACTGTGAACTGTCGTTATTGGAAAGTGGGTGGAGTCGGGTTTGGATTCCCCCAGGAGCAGAGACAGAAACAAAAGGATTCAAG 
GTAAGCGGCCTGTATGGGAGGTGATCTCAGAAGTGCTGGGAGGGGAAGGGGACCTGTGGCTTTAATGGTGACCCTGTGCTACTGGA 
GGCCTGGGATCTCTGAGGAATGCTGAGGCCCAAGCCCTGCAGAGCCAGCCCCGGGTTGTTAATTACTTGGCACTTTCCTCTTGCCT 
TATGTGCAGGGGTGGGCTCAGGCGACTGAAGTCTCAGACACTGCTGCAGGTGCTGGCAGGGGGAGTCACAGCTGCATAAACTGGAA 
7 0 TGGGGCAGGTGGGGTGGGGCGGGTAAGGGGTTGTGTTTGCTTCGGAGAGGGTTTGTCAGCACTTTGAAGGAAAATTTGTGTAGTGG 

C CGG AACCACAGATG ACC CAGGGTTTGTGTTCCAGC CCAGGG ATCATTAGCTGTGTGCGTC ACTT AAACTTTCTGTTCCTCAGT TT 
CTTCATCTGTAAAAAAGGGGCAATAATGTTACCTATTGGGAGGATTAAATGACTTAATAAGTATGAGGGGCTTAGAACAGTGCCTG 
GCACGCAGTACATACTAAGAAAGTGGATTTGCACATATCATTAATGCCTCCCTCCCTTTCTTTCTTTCTTGTTTATTTATTATTAA 
ATAGTTATAAGTATAAATAATTACAATAATTTATGTCAACGAACTATAGTGTCAACAATAACTATAGGTAATTATTTAATAATTAG 
75 T AATT ATAAAATAATTG ATAC T AAATT AACTAT AGAATT AT ATAGTG CCAGAGTTGTTTGG CT AT CTTT AATTAT ACATGT AGT TA 



605 




WO 03/008583 



PCT/US01/51291 



tttaatttcacaaatagttatatgaattatggaagtgaaggtacgatggtataactatacaattattagataacttatcatagtgg 

TATACATATTTATCATGCAGTTATTAAATAATTACAATGGAATGACTTATTCGCTCTCTGCGTTTGTGCAAGGGCAAGGATGGCCA 
CGTCCCAGCTCTATCCAGCCCCTGGCCCAGTGCCTGGGGTTCGGTGGCGCTCAGTTCACGCTTGCAGAGCGAGCGGCGGTGAGTGG 
ATGCGGTGGGGTCGGGCTGTGGTGGTAAAGGTGGCCGTGAACAGGAGGGGCCACTAGAGCACACAGACGTGAATGACATGGGGCTC 
5 CAGGAGGGGCAGGAAGAGCTACAGAAACAGCATCCCCAAAGCTGCCTGGCACGGAAGAGGTGCTGCAGAAATGGGACTTCCCTTCC 

CATCCTCTTCTCCTGATAAACAACTGAAAACATAAGAGCGAGATCTTGGGGCTTCTGTGAGGTTAAATGAACGAACAAAAGTCTTA 
CAGCGGAAATCACTGAGAATCrCCCCTCCCCTGTCTTCCAAGGAGAACATGATTGTGAGCCTGCTCCTCCCTTCCTGGGGGGGTTG 
cttcctgctggggagaggctaagttgaactctaggatcaagaaagggaaggaggcagagaaaggtgagaaaggtgagaaagatgag 

AAGGTGCTCGCATGGAGCGTCCGGGCAGTACCAGGCTGGCCCGAAGGAGGTGCGGATGAGGGGGAAAGGCTGTTTACAGATGTGGT 
10 GGCTTCTCCGTGTGCATTCACCTCCTGGGTCTCAACTCGTGCAGATGGAGGGTCTGAGTTAATCTGAGGTTACAnTGTTTGCTCA 

gctatgctttttcaagaggccattcctctgagactgagccccatggctcctggctttacatgagttacacgcatcttcttctcctt 

ttttctaaatagtaaggggcagagagagttagaaataaaaaggaaagctgaaaacaaaaacctctcagaagagactctggctgttt 

aaaaatcacagtgcatttgagtagctccagatgtgatctccccattcagcatttcccttcctgtagcatctgccgagccttccttc 

15 TGGCTTCTCTGCTCTCCGTGCCTGAAAGGAGACATTGAGCAATCCAGGCCAGTTCGAAATCCTGAGCCCAGAAATAAAGTGACTGT 

TGCTTTTGCGTCCTTGCACGTTTGCCCCGGCTCTCAGCAGAGGCAGAAGGTGATGTTTGGAGGAAGCAGATGGCCCGGTCTACTGT 
ACATTTCAGAACATTTCAACTGCAAGGCTGGCTGGGGCTATTGCATCACTGAGCCCGATAGGGCTGCAGGGCAGAGGCAGGGATCC 
CTGTGGGTGGAACTGCTGGGTGGCAGGACGGGGTGGGGGAGCTGAGGGTGGTGTTTGGAGAGGAGGGGGAGAAGGGGGAGACAGTT 
TGGG GAACGTGCCTGAATT C CTAC CCAGGTCCAGTGTGGGTTGATG CAAATGGTG CACACGGG CTGAGAGGT CAGCTAGAT CTGGG 
20 TTCCGATCCCGACTCCTTACTGATGAGTTGTGTCCTTGGAAAATGACTTCTTCTCTTTGAATTTCAGTGTCCTTGACTATATACAT 

GATGGATTCTTCCCACATCGCATGGATGTTGTGGGGATTCATTGTCCTGACCTCCTGGGGTGTTGGTGAGGATTAAATGAAATCAT 
GATTTCGTTTGACATGCTTGGACAAGAGCCCCACACACTAGAAACCCTGGGTGTGTGTTAGCTGTTGGGAAGATTCTCCTGACCGT 
GATGATGGGAGAACTCGGCATAGCCCTGCGGGAGGAGTGTTGGTTCTCAACAACTGCGGCTGTTTGGGGGTTGTTGGCTTGTACTC 
CCTCTTTGTAGAGGCTCCTCGCTCCTGGCTCAGGGCTGCTCCCAGGTGCACTTTCGGTGGCAAGGCATTCAATTGTACACGCTGAC 
25 TCAGGCGTGGTGAAAGCCAGCTGGCCCTCTGGACCCTGGCCTTGGTCCTCAGCCCTATTGGTTGTCCCCGCTGCCCGGGATTGGTT 

GGCCCACGGGGAGGGGCTCTCTGCCTAAGGATGGTCTCCCCAGCTCAGTGACAGAGGGATGCTTAAGCCACGCCACCACCTTCGTT 
CAACTGCCAGCATACCTGAGTGTTTGAGTCAGCCTCTCTCCCTGTGGCCCAGTGACATGGGCAGCAATGTGGGAGGCTGCCCAGTG 
GGTGGGGAGTCGATCAGACGGAGCGAAGAGATTTCTCGAAGGCCCTCTTCACCAGCGTAGCTTACGACAGTGCTGGAGCGCCTACC 
TGAGCAGACCACGCTCTAAGCTTGTTTTGCTGAACACCTTCCTATTGTCCCAGAATCCACCTGCTCTCCCAGGAAGACTGATCTCT 
30 TCCAGGGACCATAAGCAGCTTCCCCAACAGGTGCCCCAGCGGGAGACCAGAGGGAGGGAGGAGACAGGTCAGAGTGCCTACTCCCG 

TTTTCTCCCTGAGTCAACGTTGTTCCTCCTGAGGCACCGGCCCCCATACCGCCCTCCTCCTGGGCTCCAGCAGCCATGCTCTCTCC 
TGGCCCCCCTGGTCCCCTGCCTTTAGTGACAGCTTATCCTCGTTCCTGCTCTGTCTCCTTTGGTTCCCTTAGACCAGGTGTCAGCA 
AATCTGGCTTGCAGACCGAATCTGGCCACAGAGCTGCAACGACAGAATTCAGCGACTGCAGCAGAGGCCGTGCGGCCCCCCAGGCt 
GAAAATATTCACTATCTGCCTCTTTCCAGCTTTCCAGAGAAAGTCTGTGACCTCTGTGTGAGACCCACCCACACCCATGAGATTAG 
35 TCCCTTTGCAAATCCCTTCCTTGAATTAACCTGTGTTGAGTGTGCCAATGGCTGTCTGGGACCTACCCGGCACGCATTCrATTATC 

CTGACGTCCTCTTAGCCTGGCAACATTCTCGTTCTCTCCATTTTGCAGATGGGAAAGCGGAGGCACAGGGAGGCTAAATAACTTTG 
ATGAGATTAGGCACACAATCAGTAGGGGGAGGTCAGTTCCAGAGTCAAAGGCAGGTGCCACCAGCACCCCATGGCACTTCCTGTCC 
TGAGCTGCTCTTACTCGCTCTCGGGACGGTCATGCCAAGGAAGTCCCCTGTCCACAGCCGGGACGCCCTGGGTGGTGCTCGTGGCG 
GCAGGGCCAGTACTCGAATCAGTGTCCCTACTTTGCTTCTGTGCCCGGGTCCCCCTTGATTGACACACGACCTGTCATCTATTCTG 
40 GTCTCTGAAGGGCCTTTGTGCGCCTCTTCTGTGCTGCACGAGGCGCTGATTTTTACGGCCTGTCCTTTGCAGAGGAAGCTTCTCTC 

ATGAATTTCTCAATTTTTGTGGCAAGGAGGGTCCCCAAAGCCTGGACATGTCAGCAACACTCCTGTCTTTTCCAAACCTCTCCACG 
CATCGCCACCAGGAAGCGGGGCAGCAGGCTGAAGCTGGGACCCTCACTCTGCCCCTTAGAATGTGAGCAAGGGAAAGTCCCAGAGC 
AGATCCCAGGGCACTACCGGGCCCTTCCCTCATCTGTAAAGGAGCTCCTTCCTCCCAGGGCCAGAGGAGGCAGCGTGTGGTAAGTG 
TTGAGCAGGTGTAATTATACATTTAATTACTGCCCTCACTAAGGAAAGTGTGCAGCTGTGTCCACCGGTGGGTGGTTCTCAACCAG 

4 5 GGGTGGTTTGGCCTTTGGGACATCTGGCCATGTCTGGAGACATTTTTGGTTGCCATGATGGAAAGCAGGTGCTACTGGCATCTAGC 

GGGTCAAGGCCAGGGACGCCGCTCGACACCCCATAGTGTAAAGGTTGGCCTTCACCTGCCCAGCTAGAAGGATCCAACCCCGAATG 
TCAGAGGCGCTGGGTTAGAGGAAGGCCGGAGTGGCCGTCTGTCTTTGTGGAGGGAGGGCCTGTGTCTGTCTCGCTCACTGTCACAT 
CTCCAACACGTAGTGCGGGTTTCACAAATGGTTCTTGACACATGGGCGTGTGCTGGCTGCCCACCGGAGCTGGTCAACACGGTTCC 
CACTTCTAAGGCAGGCAGTGACCTGTGCTGGACCTGACACGGGCTTTAGGGGCTCAGAGGATGGGGACGAGGGCTCCATAGAGTGG 
50 GGGGGGTCAGCTCGTCCCTGAT 

HUMAN SEQUENCE - mRNA 

ATGGATGGGGGAACCGGGCGGCGAGACGGCGGCAGGACGGCGGCAGGATGTGTGACCGGAATGGTGGTCGGCGGCTTCGACAGTGG 

CTGATCGAGCAGATTGACAGTAGCATGTATCCAGGACTGATTTGGGAGAATGAGGAGAAGAGCATGTTCCGGATCCCTTGGAAACA 

5 5 CGCTGGCAAGCAAGATTATAATCAGGAAGTGGATGCCTCCATTTTTAAGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAAGGGG 

ACAAAGCTGAACCAGCCACTTGGAAGACGAGGTTACGCTGTGCTTTGAATAAGAGCCCAGATTTTGAGGAAGTGACGGACCGGTCC 
CAACTGGACATTTCCGAGCCATACAAAGTTTACCGAATTGTTCCTGAGGAAGAGCAAAAATGCAAACTAGGCGTGGCAACTGCTGG 
CTGCGTGAATGAAGTTACAGAGATGGAGTGCGGTCGCTCTGAAATCGACGAGCTGATCAAGGAGCCTTCTGTGGACGATTACATGG 
GGATGATCAAAAGGAGCCCTTCCCCGCCGGAGGCCTGTCGGAGTCAGCTCCTTCCAGACTGGTGGGCGCAGCAGCCCAGCACAGGC 
60 GTGCCGCTGGTGACGGGGTACACCACCTACGACGCGCACCATTCAGCATTCTCCCAGATGGTGATCAGCTTCTACTATGGGGGCAA 

GCTGGTGGGCCAGGCCACCACCACCTGCCCCGAGGGCTGCCGCCTGTCCCTGAGCCAGCCTGGGCTGCCCGGCACCAAGCTGTATG 
GGCCCGAGGGCCTGGAGCTGGTGCGCTTCCCGCCGGCCGACGCCATCCCCAGCGAGCGACAGAGGCAGGTGACGCGGAAGCTGTTC 
GGGCACCTGGAGCGCGGGGTGCTGCTGCACAGCAGCCGGCAGGGCGTGTTCGTCAAGCGGCTGTGCCAGGGCCGCGTGTTCTGCAG 
CGGCAACGCCGTGGTGTGCAAAGGCAGGCCCAACAAGCTGGAGCGTGATGAGGTGGTCCAGGTCTTCGACACCAGCCAGTTCTTCC 
65 GAGAGCTGCAGCAGTTCTATAACAGCCAGGGCCGGCTTCCTGACGGCAGGGTGGTGCTGTGCTTTGGGGAAGAGTTTCCGGATATG 

GCCCCCTTGCGCTCCAAACTCATTCTCGTGCAGATTGAGCAGCTGTATGTCCGGCAACTGGCAGAAGAGGCTGGGAAGAGCTGTGG 

agccggctctgtgatgcaggcccccgaggagccgccgccagaccaggtcttccggatgtttccagatatttgtgcctcacaccaga 
gatcatttttcagagaaaaccaacagatcaccgtctaagtgcgtcgcttgggcgccccaccccgtctgcgtcctgcatccatctcc 
ctgttacagtggcccgcatcatgattaaagaatgtggatccctctgtctggggtgggatgccttactttgcacttaatttaataag 
70 ggcattctcggaggagtagacgtttaatacgaagtggcgcatagccctgccgagatgtcggtgatggcctgatgcg 

HUMAN SEQUENCE - CODING 

ATGTGTGACCGGAATGGTGGTCGGCGGCTTCGACAGTGGCTGATCGAGCAGATTGACAGTAGCATGTATCCAGGACTGATTTGGGA 
GAATGAGGAGAAGAGCATGTTCCGGATCCCTTGGAAACACGCTGGCAAGCAAGATTATAATCAGGAAGTGGATGCCTCCATTTTTA 
75 AGGCCTGGGCAGTTTTTAAAGGGAAGTTTAAAGAAGGGGACAAAGCTGAACCAGCCACTTGGAAGACGAGGTTACGCTGTGCTTTG 
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AATAAG AGCCCAG ATTTTGAGGAAGTGACGG ACCGGT CC CAACTGG ACATTTCCG AGC CATACAAAGTTT ACCG AATTGTT CCTGA 
GGAAGAGCAAAAATGCAAACTAGGCGTGGCAACTGCTGGCTGCGTGAATGAAGTTACAGAGATGGAGTGCGGTCGCTCTGAAATCG 
ACGAGCTGATCAAGGAGCCTTCTGTGGACGATTACATGGGGATGATCAAAAGGAGCCCTTCCCCGCCGGAGGCCTGTCGGAGTCAG 
CrCCTTCCAGACTGGTGGGCGCAGCAGCCCAGCACAGGCGTGCCGCTGGTGACGGGGTACACCACCTACGACGCGCACCATTCAGC 
5 ATTCTCCCAGATGGTGATCAGCTTCTACTATGGGGGCAAGCTGGTGGGCCAGGCCACCACCACCTGCCCCGAGGGCTGCCGCCTGT 

CCCTGAGCCAGCCTGGGCTGCCCGGCACCAAGCTGTATGGGCCCGAGGGCCTGGAGCTGGTGCGCTTCCCGCCGGCCGACGCCATC 
CCCAGCGAGCGACAGAGGCAGGTGACGCGGAAGCTGTTCGGGCACCTGGAGCGCGGGGTGCTGCTGCACAGCAGCCGGCAGGGCGT 
GTTCGTCAAGCGGCTGTGCCAGGGCCGCGTGTTCTGCAGCGGCAACGCCGTGGTGTGCAAAGGCAGGCCCAACAAGCTGGAGCGTG 
ATGAGGTGGTCCAGGTCTTCGACACCAGCCAGTTCTTCCGAGAGCTGCAGCAGTTCTATAACAGCCAGGGCCGGCTTCCTGACGGC 
10 AGGGTGGTGCTGTGCTTTGGGGAAGAGTTTCCGGATATGGCCCCCTTGCGCTCCAAACTCATTCTCGTGCAGATTGAGCAGCTGTA 

TGTCCGGCAACTGGCAGAAGAGGCTGGGAAGAGCTGTGGAGCCGGCTCTGTGATGCAGGCCCCCGAGGAGCCGCCGCCAGACCAGG 
TCTTCCGGATGTTTCCAGATATTTGTGCCTCACACCAGAGATCATTTTTCAGAGAAAACCAACAGATCACCGTCTAA 
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Table 29 

MOUSE NOMENCLATURE 
ICSGNM Bmil 

Celera 
5 

HUMAN NOMENCLATURE 
HGNC BMI1 

Celera hCG2309l 

10 MOUSE SEQUENCE - GENOMIC 

taaaccaacctcgtattaaaaaaaaaaaaaaaagaaaagaaagaaagaaaaagaaaaggagaaagttaaactttatacaggatttg 
tctttgaagttatgagtcgctaaagaagtaattcatttatactaaagatcttgccattcctaaccgtactttagatgagtatctcg 
tatttatttacgaagactctattgagtaattaaagccacggacgtagtgagtttaggagcacagaatttatatgacagagtgcttt 
cgaaaggtatttattcgcagtagcatataaaattttttaataatcctgtcaaatatgttcatgaataatttattaatctcccaatt 
15 gttaactaccgggcgtgcacacacccgcctgtgtcctgcacatcacgcagaaatctactgccatgttcctgaagtgacaaagacaa 

ggtaaaactggt atatttaag atgtcctcagcctc acaaaagggcagcg ctgcgggtcaggctg g cg agttaacacacg cactcag 
tctcccgttgtcccgaagcccagcttctggccacactcgcggcggcggggttcccgcgcctccctgcaccaggcccagtggggaca 
gagctggtgcggtcccaggtgagcgccaagcgggaccaatgggcgtccgcgctcgccgcggccgaggccagcgcctcccagaccgt 
gcgagaggccggcgcgtcccgcccgaggcccgcagggcggctgagacgagaggcccagccgccgcccgagcttcacccgaaccctc 

2 0 C CG AACNlTNNNNNNNNNNNNNNNNNNNNNNNNNNNI^INNNNNNl'JNNNiTNNNNNNNNNT^ 

NNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

Nin^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtlNNNNNNlWNNNNNNNlWNNNN^ 

25 NNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhR^NNhnWNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTTGGACAACAAGTAT 
GAAAGTGGAAGCTGTTCTTAAAGCCCCCCCCCCCCCCCAATTAACCACTACCTGGTTTATCTCGAAGCTGTGTGTGTGTGTGTGAG 
AGAGAGAGAGAGAGCGAGGAGAGGTGGGGGGACTTGAAGATATTAATGGGATTTTGATATTTCTGTTGTGCATGCTAATGTATGCC 
CTCCTATCAAGCTTCTTTGATGTATTTATGTTCATGGAGTCAATTGCTCTAAAATGTCTTTTGAAAGTTGTTCATTTTGAAATTTA 
30 CTGTGTAAACTACCTTCAGTTTCTCCTTTGCTTTCAGTCCATCCAGCAACCACTGCCCCCCCTTTCTTTGAGGTATTTAAAAAAAA 

AATACTAAGACGAAATAAAAGAAGGTAATTGAAAAGAGAGTGACAGCAGATTATTGATGTATTCTCTTTATTGTTTTGCAGTTAAC 
CTTGTTCATCTCATCCATTTACAATTGAATTTTTGTTATATTTTCTAAAGAGGAAGTTTTACCAAAACCAAATATTCCTCTTAGGA 
ACAGGGGCCTAAAGGATTTGTAATCATTAGCAATTAATTTATTTTAGATCACCCATACTTGAAACAGATCGACCCAGTGGTTTTAA 
AGCATTGTCATGCAGCAGCTGCAACTTGCATCCTGGAGGCAGGAAAGCACCAAGTTGACAAGTCTACTCTAAGGTACAGACTTTAT 

3 5 CTAATGCCCGCTTACTTTGAAGTGGTATCTTTGTCATTGTAATTTCAGTTTTTAAAGATAGAGACTAAACCTTGCTTTATTTCCCC 

CCCCTCCTGCCCCCTTCAGCACTTATTTAGAAGACTGTAAATTTGACCGAGAGCGAATAGAACTGTTTTGCACCGAGTATCAGGTT 

ACTTACTTTAAACTTTTAAATTAACAATTAGTACCCACCCCCTTTTTTCCTGCTGTTTGCAAAACTGTGTTTTCTTTCTCCTTCCC 

CAGAACAATAAGAATTCTCTAGAAACCCTACTGGGAAGGTAGGTACTGTGTTAGGTGTCAAGCTGCGGAGCTTTTCCCTTGTGGGT 

AAGGAATGGAGTGTGCTGATGGGAAACAAAACTGAGCCAAAAAAATTGGGATCCTGACCCAAAATAAAGGGCCAAAGGGCAAGTGG 

4 0 AATAATTGAAGTTAAG CT AATGTTTTTTTCAAGATAGAGCCTGACATAATCTTAGTAGGTGTGCTTTCACTCTTTTGAACTTGAAG 

ATGAGGTTCAACAGTCTTTAAGTTCAGAGTGGAATGAAACGAGTTAAGAAGAGAAAGACACCATTGAGAAAATCCTGAAAGTTTTT 
CTGTAGATACTACAAAATTATCATTGTCTTTCAGTATAGGCAGATCTCTCCCTCATATAACTGATGTTTCTTGGCGCTTGGAGTAC 
CAGATAAAGGTAAAGATAACAAGCTTTTCTGTAGAGGGAGTTAGAGGAACTTTTTTTTAAAAAGGTTAGAGTTAAAGACTGATGTT 
TTGTGTTGTTTTAGACCAACCAACTTCATAAGATGTACCGACCTGGATATTTGGTGACCTTAAATGTAGAGGTATGTATAGATCCT 
45 TGTCTAAAAATTATGTGTAATAAAAATTrTCATTTCCTTTATATAAACAAACATTTTTTTCTTCCATAGAACAATGATTCCCAATC 

CTACCCAGAGATTAATTTTAGTTGCAACATGGAACAGTTACAGGTACAGTATTAGGACCTTTAAATGTTTCTTTCAGTGGGCATTT 
GAGAACTGTTATGGAGACTTTATAATATrCCCAGCATCAGGTAATGAAGGTTGGTTTAGGTTTTAATGGCAAAGAGAGAATGGAAA 
GCAGAAATTTAACATAGATTTCACTTTTAAAAGTAACATAGTAACATCCCCAGTAGCCTGCATTTACTGGTGCCCCTAATTGAAAA 
ATAACTTTAAAGTTTGAGTTCAGCACACTTTCTTTCATTCCATCATGCATCTGACTCATAAAACTGAGCAAAAGTAAGAGATTGGA 

5 0 GAATGCCTTTCACAAATTAAACTTCCAAAGTTTTAAGCAGGAGTTrTAAATTACCCTATAAAGGGAAAGTTCACACAAGTTCTTAA 

AACTGTTAATATTTTCAGTGTAAAACTGAAGAAATTAAAGTCTTCGTTGATTGATGGATATGCTAACGAATTTCTTACCAATTAAA 
TAAAATGAAGATCATTCCTGAAAATTTGAATGAAATTAAATGTTCCAAAGACATCTGTAGTCACTTTAGAGTAAATATTAGCGAAA 
CTTTAAACAGAAAATGTGTGTGAATCATAACCTTCCTTAGAGAAGTTGAGAGATAATTTAGATATTCTCAGCCTGCAAAAATTCTG 
TTAGAAATTCCCTTTTAACTAGAACTTGAATACCTGATTGGAGGACCAGATCCAGCAGAAGAAGCGCTTCTTTTCCAAAGGGCTTT 
55 GCGAGCTGTTGAGCTCCCGTGGACTCCTTAGGTGTTCTTCCTTCCGACTGTGTTCTTGCAGCTGCTTCAGAGTTGCTGCTTCCTCA 

CTTGTATGCCCAAGTTGTGACATGATTGTACATCTTTTAGGACTTGGTGGGGAAACTTAAGGATGCTTCAAAAAGCCTGGAAAGAG 
CAACTCAGTTGTAATTTGGGGAGGCTGATGACCCCAGGAGCCTAGAGGAAAACCAGACGCGCCTTGTCTCCTGCTGGACCATCGTT 
CGCGCGAGCTGGATGTCATTTTCAGTGGAAAAAGAGCTAGCACCCTTTTGAAGTGATGCCAACCATCAATTTTGACACTTTTTTTA 
CACATGTGAAATGGTTAAGAGGGAGACTCTTAAGCATCTGGATTTTCAGTATTACTCTTGCGTTCCTTCTATCTTGAGCGTCTTCA 

6 0 AGCCCTATTAAAGTATCGTACCCTGAATAAATACGGTGGTATTCCCACAAGAAGGGCGGCATTCTGTTTGGAGTTTGTGTGTGACT 

TTGACGACTGAGTGTGCCAAGCACATCTGCCCTGCGTGGGCTCGGACGCCTGCCTTGCCCCAGGTTAAGTGTTTNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

IJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI«'INN14NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

6 5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnxinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNlONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'INNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNN^WNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

70 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfR^NNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnihwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnttonnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

75 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
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NNNNNNNNNNNNlTONmJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNtn^NNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNN^^ 

5 NNNNNNNNNNNNNNNNNWNNIWNNNNNNNNNCACTTGTGTCTCCAGCCTGCGCGGCTCCCGCGGCCGCTGCGCCCTTTGTTGAGAG 

GTAGACTTTGCTGAAACGGGGACGGGATCCCGAGATCGGGCGCTGCCTGGGTCCAGTGGCTTCCCTCCTCTCCCGAAGAAAGGGCT 
CTGGAGGTCTTTGAACCTCCAGGGAACGCCCCCATTTTATAGGGATGGGTACTGTGGGGAACAGCGATCCCGACGAGGTGGGTGTT 
AGGCTGGGGGGAGCCCCGACAAAAATGTTATTAACTTAAGTTGGAGGGACACTTGTGTGAAATTGGATGGCTGGTAAGATGGCGGT 
TCCCAGTTGTTTCCAAGGTCTTGTGCATTTGTGTTGGAAAGGGTAAAGTTTTCAAGGTGGTATTTGTTGGGAGTCGAGGACAGGGG 
10 TTCCATACGTACTTGGGGCGAGCTCTCAAGGAGGTGGGCATTTAAAATTTGAGCTTTGTTTTGGAGTGAAGCCGGTGACTGTACGT 

TAGCCTTGCTGAGCGCCCTTTCTCTCTCCACTCTCACCCCTCCTTTrTTCTTCTTTTCTCTCGAAGACACTACAACTTTCCCCTTT 
GCTGTGGGATGAGCTGAGACTTAGGTCCATTGCATTTTATAGATTTTGCTAAATGTCAGAATAGGTCATGAAGTAAGGGGATGGAT 
GCTTCGGAGAAGGAGCACTAACGCGTTGATTGCTTATGTTTACGTAGTCATTTGGACTTGACAGCGCTGGAGCATGATCGTTTCCC 
CAGAGCTTTACAGTTAATAATTGGAAATAAACAAGGAGAGAGACTTTGATCATTCCCAATTGCAATAAAAGGATTTAGTGGGCTTA 
15 GTGGTCACGGTTCAATATCTGAAAGAGAATTGAGCATTAACCCCTTCGCTTTAAAGTAGGCAAAATTCCGGGCATATTTACCCTAA 

TGCAGATGTGTGGTGGCAGTTCAAGCTATTTTTATAGGAACTCCCCCAACCTTTAGGGAGACGTTGTAAAACGTAGTAAAGACTTG 
ATACTAGAGATTGTAAATTGTTGACCACATGAGTAAAACCAAGTTCTGAGACTATGTACATTTGGGTCCTAAGTACACTAGGGAGA 
TAAAGGAGATTTAATCAAGAGGTTGATTTTTCTGTAAAATTATTATTATATGATGTGTTTATAATCTACAGTAAATTGTATTTATT 
TCCATGTCTTCTATGAAAGGGAAATAATTTACAATAATCTATGAGGGCAAATTATACTCTTGTAATAATATCTTTAAAACTATGTA 
20 AAAGATTGTTTATGCATGTGTAGACACTCAAATArAATCACATACAAACTTTTGCAAGGCATGTAAGCATTTGGATATATTTGATG 

TCCAGTCTACGACTAAGCTCATGAGGGTATGTTAAGTGTTCAAGTAGGCAAAGTTCTCCCCATCAGTCAAGTCGCCCCCAAGTTTA 
CCCACGCTTTCCTTTGAGCAGTGAGCCCCAAGTGGGATTATAGAGATCATTTGCATTTCTTAGGTTGCAGTGATCAAGCTGATTGT 
TTATCATCAGAGCTTGCTTCTGTTTTCCTTCATATTGACATTACTGTCCTTAGGCCTCCAACTAAAAACTGACAGCTCCAACTGAC 
TAAGCTGTAGCTTGACTATTGAGTATTTTCAGTGTTTTATGCTTGTTGCATTTTTATGATTTATAGGGAGTTTCTATGGTGCAAGA 

2 5 GGTTGTTTCTTAAGTCTGACCAAGCATTCTAGAAAGTCTCCATGAGGTTGTCAGTACTGTCCAATAGGATAAAAGAATGAAGAATT 

GATATTTGTATCAATAACAAAGTAAGAATTGATTAGCATTATGAATGGTTGTAGGAATAGGGCCAGATTATTTTTATTTGAGGGAG 

GACAGTTGTGTGAATTCCAATTTAAAGTGAATTTGAGAGACTTTGATCAAGTTCATGTGACTGAAATGTTCAAAGAGAACTAACTA 

GTGGTCACCTTCTATTGAGGTTTGACTGCTCTTTTGGGTTAGTGTTTGCAATTTTATAATAGAATGTAACATGGAGAGGAGGAGGC 

AAGATAGAGAGAGCCCTTTGGTGGGAACTTGATGATGTGTGAGTATTGGATATGGTTTCTTTCATATGCAGAGCATCAGCCTCACT 

3 0 CTTTTTAGGAAAGAGCCTGTGGTTTCACAAGAGAGTTGCCTTTAATCACTAAGTATGGTTGAATTTACAGCTTGCTCCTTTTGAGA 

GTCATAATTTCATTTACTCCTTCTCAGCCTGCTTTCCTTGGATTGATGCTACTTGTTGACAGAATTCCGAACAAGTAATCCGGAGC 
AGCTCTGATTGAAGTCACTAGTTTCCCCTTCAGTCACTTTCAGAGAGGCTTGGTTTGGGTTTGGACCATCTTTAGTACCCATTCCT 
GTTAATTGCAGCCATTGGGGCATGCTGGTTGGTAGTTCCCTCTTGTGTATTAAATTTTCCTTAGAATAAATCTCCCAGGTGCATCt 
TATTGCGAATTATGCAAATTCCTAGATTTTGCTTACAGCAACTTTGGGGCTTAACTTTTGTCAGGTGTAGAAGGTCAGCCTGGGTT 
35 TAGATTCTGTGAGGAATAAAAGGGACATCCCACAGCTACATCACCTGAGGTACTTTCTGGTGTGGCATTGCTGACAGGTCTCAACT 

GTGAGTTTCTAAAATGTATCTGCTGGGATTATCCTTTCATCTTGTGATACTGTATGGGAGTTAGGTGAGAAAAGACATTTGCCCTT 
CCCCCCATCTTTACTCTGCATTTAGTTTTGGGCATGGGCTGGTCTCATGGCTCTTTGTACCTTGTTACTATACCACCCACAAAAGT 
AGTTTTTCTTGCCTCTAGCATAGTTTATTCAAATATTCAGTTCAGTATTCAGCCCTTCCAAAAACTTTCCATGGCTCATCCAATCT 
ACTGGAGGACTTATTAGAGAAGGGAGCCTTAGAAGTTCAGTTCAATAAACGTCTCTGCAACTCCAGTCTTGCTGGGCAGGGGCTAA 
40 GTGTACAGTTGGCAATTCTCAAAAGATCTCTAAGTAAAATTTCTGACATCGCGATTGATAACAGGACAGTCAGAAAAAGGCAAGAT 

GAGAAAGTAATTCTTCCCTCCCAATGGTCATGAAAGAGATCCGGAGAGTGCCTGGAATGGCCGGTGCACTCTTTTTGGGGTTGGGA 
CTGAGGTGGCGGTCACGCGAGGATCGGCACCCTGCTTCCCTGCCCCGCCCCTCCCCTCCCCTCCCCTCCCCCGCGTCCGCCACCCC 
GCACGCCCGCAGAGGCTGGGCTCGGCCAGCTCAGCGCAGAGTTGCAGAGGTGGCCGGATGCCAAGTGTAAGTGTAAGTTGCTATGG 
AAACCCCAACGGAGGCGAGTTCCGAATCCGGAACAAGACCTAGCCCGGGGCACTTCGGGATCCGCCCCTCACATCCCCGCTCGTGT 

4 5 CCGCGGTGCCCAGGCCTCAGCCGAGGCCCACGAGGTGCTTCTTTCCTCCCTACCCAGTCCGGAAATGCCGGGGATGCAGGAGGCTC 

ACTGAGCGCTTTCCCTTTGTGGGGCCTGAGCCCTGCCAGGTTCTGGTTGCTTGAGCCGTCGAAACAAGAATCACGAAGTTTTTGAC 
TAGAGTGCAGGAAATTCCACAGTAAATTCGGAGACTTAGATCAATAGTGGCTACTGAATATCTGTGGCGGCGGCCTCGTGGTAGCC 
GCAGCAGAGCTGCGTGGTGTCTGCAGAGCTGGAGGACAGCTGAAGAGAGAGAGAGCAGAATCTACrCAGTTCTCAGCCCCAGCCCC 
CAGCCCTTTTTATCTCGCTCCAGGAATGACCCGAAAGGCCAGAAGTAAATTTAGTTGGATCCTTTTACACCATTTAACAGTGGAGG 
50 TTATTCTGATCTCATTAGTAAATTCCTTTTGTGGAAAACGTTTAGAGAATCCAGCTGTCCAGTGTTAAATGAGTTTTATAAACCGC 

TCAGCATTCAGGGTATACAGTTACTTGGAGTTGTGGAGATAACTCAATTCTCGTTTTTTAATTATAGCCAATACTTTTTTGTGTCT 
TGCAGGATCTTTTATCAAGCAGAAATGCATCGAACAACCAGAATCAAGATCACTGAGCTAAATCCCCACTTAATGTGTGTCCTGTG 
TGGAGGGTACTTCATTGATGCCACTACCATAATAGAATGTCTACATTCCTGTAAGTACACAGTGTTCGCCTTCTTGGGTCTGTGCA 
TTTCACAGCTCATCCATTAAAACCAACACCATTTCCACATTCCTTGAAAATGTTAGTTCATAACTGTGAGGTTTACTTTCrTTTAT 

55 atgtagtgatttgttacagttaggcagtatgtagttttcaagttattaatcggtttcacttttctactttgagaaaacctagtcat 

ttcccatccttgaattttcagttctgatacaattaacctttgaacctttactttctaaactcacaaaacctttttatgttcctatt 
tctagtctgtaaaacatgtattgtacgttacttggagaccagcaagtattgtcctatttgtgatgtccaggttcacaaaaccagac 
cactcctgaacataaggtaggaagtgctgttgtccctggtgggaagtgctgctagcattcctggttttgctttgcaggacgtttat 
ttctgatatgtgtgctttatagggggtagaactttaatttcttgttattttaattaccctgtttagacaaagtttggttttgttca 
60 agtatttaaaaggtgtctgtcttttaaaactgagttagtttcccttttttgtgcataactttattgacttaataacaggcaagaag 

agatttttttccccaacatttccttattctttattcttgctagtgagagaattctctgttacatgaaaggcctacctctctttact 
cttggatgtgaagagttaattactgcagggcatctgcagggtggagaacgaggcagagctctcctctctcctcacaggacactctt 
acactccaccacaacacctcatcactgtgcctcaacaccagcatgcctacccaaaccttagaacagttctaggtttgccatattaa 
ctgtttcttactttttcaggtcagataaaactcttcaagatattgtatacaaattagtcccagggcttttcaaaagtgagtaaatg 

6 5 gattcagtgaagtttttaaagtgttggttttacctattatagcaaattctacatttcccttctcacccatttcagatgagatgaag 

agaagaagagatttttatgcagctcacccgtcagctgatggtaaattttggggggcaaaagacattttatgtcaggaagaaaatta 

tttagtaatttaaattattttgtttaaattctcccttctattctcttataggtaaaatattcagtttctaaaattgactttcaaac 

tgtctttatagctgccaatggctccaatgaagaccgaggagaagttgcagatgaggagaagaggattataactgatgatgagataa 

taagcttgtctattgagttctttgatcagagcaggtgagtgctcctagaaagctactgtgtgctaatgtagttgctaggtactttg 

7 0 tatcactttgtatttgtattttctctctcttagattggatcggaaagtaaataaagagaagcctaaggaagaggtatgttctactt 

gggagtttaagttgtcctttagaatattaaggagttatatgatattattaaatggccaagttgtgttaggagtttgttgagttagt 

ATTTTTAATAGTAAGTTCAAAATGTAACTAGTTGAGAGTTGTTGCATATTGGTGTGACTATTAGTATCTTTTTATCATATTTAGGC 

CATTCAGACTTTTTTGTTTTACCTGAAAGTTAGGAATTGGAAGAAAATTACTTTTGTAAATGTGCTTCTAGGTGAATGATAAAAGG 

tacttacgatgcccagcagcaatgactgtgatgcacttgagaaagtttctcaggagtaaaatggacatacccaatactttccaggt 
7 5 acctacctcatgcattttgtgcagattttcaaatttaaatgttttttttttttcattctggaccttaagaaattttaaatttggta 
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G C AAAGTTTAAGATACCTCTT AAAATGGTTGGTGAAG ATGCTTTTTAAT CGTTTTGGGTT AG AT CTTG ACGACAG AAACATACATA 

tttatctttgttcttttgccactgaatacttgaaatatatttcaatagattgacgtcatgtatgaagaggaacctttaaaggatta 
ctacacgctaatggacattgcctacatttatacctggagaaGagtaagtagctcgttacctggaggctatgttggcccagtacata 
taaagaattgagtggtttttctttttctttttaatgttgtagaatggcccactacctttgaaatacagagttcggccaacttgcaa 
5 aagaatgaagatgagtcaccagagggatggactgacgaatgctggagagctggaaagtgactctgggagtgacaaggccaacagcc 

cagccggaggtgttccctccacctcttcctgtttgcccagtcccagcactccagtgcagtctcctcacccacagttccctcacatt 
tccagtaccatgaatggaaccagcaacagccccagtgctaaccaccaatcttcctttgccagtagacctcgaaaatcatcactaaa 
tgggtcatcagcaacttcatctggttaggactgttaaggaaaagatttttcaaccccctgatttagataccttcattcattacagc 
tttatagatgcttaatacatgtgactgtcgtccagtttgcttccttttgtagtgactttaaatttggccataaatgatggactaga 
10 tgtgatacttcatatggatgttaagtggaaagattgattctttctctaaagaattggattctgagaaggattctgtgttaggaaag 

atgtgaaatgatttctgtgaccactgtttggatctggaaatgttctacagtgggtagacattgggccatagtttgttaatctcaat 
taatgcctacattacattctctttgattgttcttgttattatgctgttctgtgaacctgtagaaaacaagtgctttttatcttgaa 
attcagcaaatggaaagaataagcatagaatactgcattctgtgcagccacgtcactgtgaataacaatttcttgcatatttagcc 
attttaattcctgtttgatttttacttctctgttgctacacaaaatgatcaaaggaaacttgttttacaatctgtatgcctaaaaa 
15 gcgggtactaccgtttattttactgacttgttgaaatgattcacttttgtaagaatcagatggcattatgcttgttgtacaatgcc 

atattggtatatgacataacaggaaacagtattgtatgatatatttataaatactatgaaaatattgtgtttcatgcattcaaaaa 
cagttgtaaacttctccaaatgggttcgacctttgcggatatcacagtgcacccaatgctgaggcttaccaccagcacagaatttg 

TTTTAATGTTGATAACCAGTTTCAAATTCTTTTTCACTTAGAAGCAAATGGCAGATCTrCATAGTTCTGGCTTTTCTCCAATAAAA 

ctttcaaaattaatattgcagtaatgaaaaattttaaccaaggcaaatatagtgttttaattttccattggttaaaatagaattaa 
2 0 tgtttttaaattctgtttatcagtggaattctaaaatagattttaaagtcaaccagctaattgctgaagtaaagcattttatctac 

aattttattttagtgtatgtggcacaagtgtaatttcaaatttaagagttgttttcatagttaaaggaatctgccttcactgtaac 
gtctggaaacagaaacaatttgttatgatttctacagggatttttaatagagcaaacatgttgaatttaaaatatgaatgacccct 

CCAAGTCTCAGTTTTGCTTTGGTCGAACTTAGCGTGTGTTTATCAGCCATCAGTTATTTGTGAGGATGTTAATTCCGTATGAATAr 
TG TTT CATG TTTGTATGGG AAACTGTAGCTAAGCATTTC ATTGT CTGCAGT CTGCAGAAGAAGCACAATTGTATTG CTTTGTCTTG 
25 CTTGTAGCCATTAAATCATTACTTTTACACACATTGCTGTTAACTTCTGCTTTCTTTAAAGATTTAGTAAATGATGTTTTATGAAG 

C CACAAGATACATATATTTTTATTTTG ACCT AAATTTGT ACAGTCCCATTGTGTGTG TGTCATTTCTAATTATAGATGT AAAAT TA 
AATTTCATTTTTAATTGGAAAATTCAATAAAAAGATATTCATTTAGAAAATACTATGCTCTTTAATTAAAATTTTGCTATGAAAAG 
CACAGTGTGCAGAAGTTTTGGGAACCCTGTAGTGGATTGTAAGAGCTAAAACCTAAGGAAAATACTTTGTTGTCTTCAAATGATGT 
TGTTAGTAAATGCTTTGTTGTATATTGCTCGAAAGCCCAATGAAAGAAGTATCTGCTTATTTACAATCTTTGAAGCAAAAGTTACC 
30 AATGTTTGCCAATTTTGGTGAATTTAACTCATTTTTCTAGACTTTTCTCGAGGTTTTCATGGTGTTACCTAAGACAAAAGACATCT 

CACCCTCTATGATGGACTTACTTCTGAGAGTGCGTTTGAGGCACTTATGGCTTACTAAGCAGTGTGTCACCATACTTGAAAACACT 
TCCATTTATTGTATCTGGGATGAGGCTTTTTACCCTTACTCAATTTGAAAATTGCTTAAGCTTAAATGATATTTCAGTCAAAATTT 
gtcttttaataaaacaacagaaagatgcatcgtggtttgcttcttaaatgacgagtcattgctgctcttaccgttaagatttaaaa 
CCTTTCCCAACTTTTTAAAATCTTCACCTTAAGAAAGCCCCAATGGAATCTCCTTTGTAATTTACCACATTAGGGTACGTGAAAAG 
35 TTGGCTTTAAAGTTTGACTTTCACTCCTAAAGGTATTCTAGCATCCTAGAATACAAAGATAATAACCAAGTAGTCTACAGAAAATG 

CCTAAATTGATCTCACAGATACTAGTTTAAAAGTAGAAAGAGAAATGGGGCCCACTGCTGTTGTGTAAATAGTGATCTATCTTGCT 
TTACACATGCATAATACTTTACAAGTACTTGCACCTCCTAAATTGCCGGCCGTTAATTGCCCTGAGTAGAAAGGGGTTGCCCTTCA 
GTTGACTTAACTAGTTAAGCACATTGCCTCATTTCCATATGCGCATGTTCAGATGTTAGGGTCTCTGGAAGTAAAGTACAACAGAA 
GCAAAGCTTTCCTTCATCTTTTCCTGTTTTCCCAAGCGTTGGAATTAAGCTCCTGGTGACTTCTTTCATTGCACTGTACTCGTTGT 
4 0 GTGGGCCCATCAAGAACAAATTCTCTTCTGAAACCTTTAAATGCCCACAGGAAATACTCCTTGCAAAGGTCAGCAAGAAGGGAAGA 

CACCGTCTTGTCTGTGTGGTTTATGACACAGGTTTAGGGGGAATAGGATTCACCTGGCCTGTGGCACCAGGGACCCAGTCAACACC 
CCCAAGAAGTTGTTTTCGCTTTGTGTTCAAAAGATTTAAGACACTTTTCCTCCCCTTGCTCCAGGAATGACAGAATGACAGAAGTT 
CTTATAGTGCTTACATGAGAGAGACTGAAACAACAAAAGGCCGTAGTCAAATTGTACTTAAACTAGCTTTCCATCATGTTAGAACC 
CTTCTCAAAAAGTGCATATCCCTTAATACACCCAATGAAGTGGAACTTGGACCCCCTGCTCTAATTTACAGCTCTTAGATATATAG 
45 CACTTAAGGAAGTTATCTTCTTGTATAAACAGGTGGTTGTTTCCAAAATCTGTCGTCCCCCCCCCATCCCGACATCTGCAATAGTG 

GCACCCCCACCCCCAATCCCTTGTTTCCAAGTGTGACCAAGGATTTATGTAAGGAAGAGAAACAAGTTATCACACATTCCAGCCTC 
CAGTAAGCCTGGTGAGAAACAGTCCGGAGGAGTCCTTGAACCAGAGAATCACACAGCAAATCGCAAGATCACCCATCTTTGATTAT 

AAACGGATTTCCTTTATTTGCATCAGTTTCTTTTTCTTAGTGTGTAATTTCTGGAGGTATTTGTCACACGAAGAACTTCACTAAAA 

50 ctgccttcaccaagacagaaatcatctatcactccaggatccttatgggatttctgaaaacgttcaaagtggaaagctcatcttgg 

CATCTCATTTAGCCTCTTGAATAAATAGTAAAACACCCAATAAAAACTTATGAATTAAATTCCCTTCTCTCTGACCCTTGCCAAAA 

ACAAAACAAAACAAAACAAAACAAACAAACAAAAAAACAACCAACAATCTACTTCCAGAGATTATCAGAAGAACTTTTTTAAAAAG 

CTGCTCTTCCCTTGGTTACCTACATGTCAATAAAAAACATCCCTGGTTGGTATTAACTTGGGGCCATGATGAAACCCAAACTACGA 

GCTCCAACTCTGTTCTAAATCAGGTAGAAGCCAAGCTGACAGGAGTGACTTGACTTAGAAGGCTATGGATCTTGGTATGGGGGAAA 

55 cacgtcgaaaattgggactagcaacagagattgctgcagtgtttcttccgaaggacccagaaaccgggggagatattccaataaaa 

GAAAGTAGTAGCGGAAAATAAAGCCAGGGACCAGAATGATTGTCACACCTGTCTCCTCCACCCCCCCCCCCCCACCAAAAAAAAAA 
AAGTCTCCAGTTAAAGGATGGAGGGGAGCGGGATGACTGTGGAAGCAGCTTCGCTTGGACGGCAGCGCCGCGTTCCACGTCAGGGG 
GAAGGTTTGAGGTAGTGrCCCTCTGTCCGTCTGAGCTCTAGCTCTCCCCGCACGCACGAGAGAGCGAGCGCAGGCCGCGAGGACCC 
GGGAGGCCATTTTGCGCGTGCGCCGCTCATCTCGCACCGCCCCCAGCTCGGCGGACGCGGCTCCCGCCAAATTTGAATGCGAGCTC 
60 GTCAGGCCGGGCCGGGCTCCCGAGGCCGACGGACCCTGCGGGCTTGCGGAACCGGAGCTCCGGGGGATGGGCGGCCAGAGCCGCGG 

GGCTGCAGCCTCGAAACGCGACCTTCTCTCTGAAGCCGTCCACGTCCAAGGGCCGCGCGGCCGTTAGGGCGCGGACCGGAGTCCCG 
CGTGGACCCCTTTACCCCGAGGCTGCAAGACAGTCACCCCTTTGTCCCCTCCTCTCTGCACGCTTTAGTTGCAAAGCCACTTCCCC 
TTCACCAAGGTGGTGTCTTTGGAGCTTGGAGTCCCGTTGTTGTTGGACGGATTTGAAGCAAAGTTACTAACAGACTGGAAGCTGCC 
CAGGTCCCCCGCAGGTGACCAGGACCAGGAGTATGGCGTGCTCACTTTGAGCGTGTCCATCTCCTGGGTGGACGCCCTGATGGTGG 
65 AGCGGGCGAGGACGACACAGGCGGGGCACCTCGGGCTCTGGGAGAAGGGTCATCCAAGGGGACACCCAATCTCTACGTAGGTCGTG 

GAGCCGGCGAGAGGGGCGCACGGATGCGAGGGCGCACGGGCGCAAGCGCTTCTCTGATCCGGGAGAAGCGAAAGTGGCCTGCCGGC 
AGGCAAGGCAAACAAACCGATCCGCTAATCAGTGCAGCAGGCTGCAGAAACCGCCATTTGGGGACGGATTTCGGCGAGTCTGTAGC 
ACGCTGTGTGGGAAGTCATAACTGACTCGCCCAAGAACACCCCCACACACCCCAACACACACCATTTTAGCGAGTAAAAGTTCTCC 
CCCTGGCTTTCCTCTTCTGGGGCCTGGGAGGGACCTTTCCTCGGACCTTTGTACCCAGGGGCCGGTGTGACAGAGAATGGAGCCCA 
70 GCTGTCCTCTGCCCACTACTGAAGGTCTTATTTCACTGTTGCTGAGGAGCATGTCTAGGTTTCCCGCCCGTGATCCCCACCCCAGT 

CTCCCACCTCACACNTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtmNKNNNNNNNKNNNNNNNNNNNNNN^^ 

NKNjj|yjNig^KNNNNNNNMTOlJNNNNNNNNNNNNNNNNNNNKNt^^ 

I^NNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNNNinWNNNNNN^ 

75 jft^NNNNjjjjNNivjNNNNNNNNNNNNNftJNNHNNNNNNN^ 
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NNbn'TNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNN^n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 I^NNNNNNNNNNNNNNNKNNin^NNNNNNNNNNNNNNNNNNNNNNNNNNNN!^^ 

nnnnnn>wnnnn>wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnn^innnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NflNNNNNNNNtn'INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNi^^ 

1 0 NNNiTOJNNNNNNNlWNNNNNNNNNIWNNNNlWNNNNNNNNNNNNNNNNin^ 

NNiTONNNNtnJNlfltfNNNNNNNNNNNNIWNNNNNNNNNNNNN^ 
N^^jN>jNNNNKNNNNNNNNNNNNKNKNNNNNNNNNNNNNNN>nWNNN^ 
^INI^^^NNNNNNNNN^^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^^NN^ 
NNNjJNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNN^^ 

15 NNNNNNNNNNtfNlINNNNNNNNNNNNNNNNNNNI , n4NNNN!JNNNNNNin^ 

NNNNbnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtrtWNKNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

20 tnmNNNNNTn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'JNNNNNNtn^NNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhTfNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

2 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWJNNNNNNtnJNNNNNNN^^ 

nnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

3 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNIJNNNNNNNNNTJNNffl^^ 

NtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NKNNNNNNN^nWNNNlJNNNNNNNNNNNNNNNNNNNNNNNNNNNNlIT^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 5 NNNNN^iiWNNNNNNNNNtnWNNNNNNNNNNNNWNNNNNNNNNNNNNNNNN^ 

NtnWNNNNNNNKNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

nnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnj^n^ 

NNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJH^ NNNNNNNNN 

4 0 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNJn^NNNNNNNNNNNNNNNNNfn^NNNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

4 5 I^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNKNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

MOUSE SEQUENCE - mRNA 

CCCCCACGCGAGTCTGAAATCATAATCGTAGTATTAAAGGCAGAGATCGGGAGAGACAATGGGGAGGTTGGCGAGGGAGCCCCGCG 
50 CAGGCTTAGCAACACCTCCCGGCCCCGCAGAATAATACGGCTCGGCCCCTCTGCGCGCCCTCCCCCGAGCGCGGCCGGGAGGCGGC 

GGCTGCGCCGAGGAGGAGGAGAGGCCCCGAGGAGGCGGCGGCGGAGGCCGCGCGGAGGCGGAGGAGGCCGCGCGGGAGGAGGAGGC 
CGCAGCGCGCGAGCAGGAGGCCGGCGGGGGAGCGGCATGAGCGGAGCGCGGCGGCCGTGGCTGCTCTCGGCCGCGCTCGGTGCCCA 
TTGACAGCGGCGGCGGCGGCTCGCTCCAAGATGGCCGCTTGGCTCGCATTCATTTTATGCTGAACGACTTTTAACTTTCATTGTCT 
TTTCCGCCCGCTCAGATCGCCTCGCGCCGGCCGCTCTTTCCGGGATCTTTTATCAAGCAGAAATGCATCGAACAACCAGAATCAAG 
55 ATCACTGAGCTAAATCCCCACTTAATGTGTGTCCTGTGTGGAGGGTACTTCATTGATGCCACTACCATAATAGAATGTCTACATTC 

CTTCTGTAAAACATGTATTGTACGTTACTTGGAGACCAGCAAGTATTGTCCTATTTGTGATGTCCAGGTTCACAAAACCAGACCAC 
TCCTGAACATAAGGTCAGATAAAACTCTTCAAGATATTGTATACAAATTAGTCCCAGGGCTTTTCAAAAATGAGATGAAGAGAAGA 
AGAGATTTTTATGCAGCTCACCCGTCAGCTGATGCTGCCAATGGCTCCAATGAAGACCGAGGAGAAGTTGCAGATGAGGAGAAGAG 
GATTATAACTGATGATGAGATAATAAGCTTGTCTATTGAGTTCTTTGATCAGAGCAGATTGGATCGGAAAGTAAATAAAGAGAAGC 
60 CTAAGGAAGAGGTGAATGATAAAAGGTACTTACGATGCCCAGCAGCAATGACTGTGATGCACTTGAGAAAGTTTCTCAGGAGTAAA 

ATGGACATACCCAATACTTTCCAGATTGACGTCATGTATGAAGAGGAACCTTTAAAGGATTACTACACGCTAATGGACATTGCCTA 
CATTTATACCTGGAGAAGAAATGGCCCACTACCTTTGAAATACAGAGTTCGGCCAACTTGCAAAAGAATGAAGATGAGTCACCAGA 
GGGATGGACTGACGAATGCTGGAGAGCTGGAAAGTGACTCTGGGAGTGACAAGGCCAACAGCCCAGCCGGAGGTGTTCCCTCCACC 
TCTTCCTGTTTGCCCAGTCCCAGCACTCCAGTGCAGTCTCCTCACCCACAGTTCCCTCACATTTCCAGTACCATGAATGGAACCAG 
65 CAACAGCCCCAGTGCTAACCACCAATCTTCCTTTGCCAGTAGACCTCGAAAATCATCACTAAATGGGTCATCAGCAACTTCATCTG 

GTTAGGACTGTTAAGGAAAAGATTTTTCAACCCCCTGATTTAGTTACCTTCATTCATTACAGCTTTATAGATGCTTAATACATGTG 
ACTGTCGTCCAGTTTGCTTCCTTTTGTAGTGACTTTAAATTTGGCCATAAATGATGGACTAGATGTGATACTTCATATGGATGTTA 
AGTGGAAAGATTGATTCTTTCTCTAAAGAATTGGATTCTGAGAAGGATTCTGTGTTAGGAAAGATGTGAAATGATTTCTGTGACCA 
CTGTTTGGATCTGGAAATGTTCTACAGTGGGTAGACATTGGGCCATAGTTTGTTAATCTCAATTAATGCCTACATTACATTCTCTT 
7 0 TGATTGTTCTTGTTATTATGCTGTTCTGTGAACCTGTAGAAAACAAGTGCTTTTTATCTTGAAATTCAGCAAATGGAAAGAATAAG 

CATAGAATACTGCATTCTGTGCAGCCACGTCACTGTGAATAACAATTTCTTGCATATTTAGCCATTTTAATTCCTGTTTGATTTTT 
ACTTCTCTGTTGCTACACAAAATGATCAAAGGAAACTTGTTTTACAATCTGTATGCCTAAAAAGCGGGTACTACCGTTTATTTTAC 
TGACTTGTTGAAATGATTCACTTTTGTAAGAATCAGATGGCATTATGCTTGTTGTACAATGCCATATTGGTATATGACATAACAGG 
AAACAGTATTGTATGATATATTTATAAATACTATGAAAATATTGTGTTTCATGCATTCAAAAACAGTTGTAAACTTCTCCAAATGG 
75 GTTCGACCTTTGCGGATATCACAGTGCACCCAATGCTGAGGCTTACCACCAGCACAGAATTTGTTTTAATGTTGATAACCAGTTTC 
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aaattcttttccacttagaagcaaatggcagatcttcatagttctggcttttctccaataagactttcaaaattaatattgcagta 

aagaaaaattttaaccaaggcaaatatagtgtttaattttccattggttaaaatagaattaatgtttttaaattctgtttatcagt 

GGAATTCTAAAATAGATTTTAAAGTCAACCAGCTAATTGCTGAAGTAAAGCATTTTATCTACAATTTTATTTTAGTGTATGT'GGCA 
CAAGTGTAATTTCAAATTTAAGAGTTGTTTTCATAGTTAAAGGAATCTGCCTTCACTGTAACGTCTGGAAACAGAAACAATTTGTT 
5 ATGATTTCTACAGGGATTTTTAATAGAGCAAACATGTTGAATTTAAAATATGAATGACCCCTCCAAGTCTCAGTTTTGCTTTGGTC 

GAACTTAGCGTGTGTTTATCAGCCATCAGTTATTTGTGAGGATGTTAATTCCGTATGAATATTGTTTCATGTTTGTATGGGAAACT 
GTAGCTAAGCATTTCATTGTCTGCAGTCTGCAGAAGAAGCACAATTGTATTGCTTTGTCTTGCTTGTAGCCATTAAATCATTACTT 
TTACACACAAAAAAAAAAAAAAAAAAAAAAAAAAA 

10 MOUSE SEQUENCE - CODING 

ATGCATCGAACAACCAGAATCAAGATCACTGAGCTAAATCCCCACTTAATGTGTGTCCTGTGTGGAGGGTACTTCATTGATGCCAC 
TACCATAATAGAATGTCTACATTCCTTCTGTAAAACATGTATTGTACGTTACTTGGAGACCAGCAAGTATTGTCCTATTTGTGATG 
TCCAGGTTCACAAAACCAGACCACTCCTGAACATAAGGTCAGATAAAACTCTTCAAGATATTGTATACAAATTAGTCCCAGGGCTT 
TTCAAAAATGAGATGAAGAGAAGAAGAGATTTTTATGCAGCTCACCCGTCAGCTGATGCTGCCAATGGCTCCAATGAAGACCGAGG 
15 AGAAGTTGCAGATGAGGAGAAGAGGATTATAACTGATGATGAGATAATAAGCTTGTCTATTGAGTTCTTTGATCAGAGCAGATTGG 

ATCGGAAAGTAAATAAAGAGAAGCCTAAGGAAGAGGTGAATGATAAAAGGTACTTACGATGCCCAGCAGCAATGACTGTGATGCAC 
TTGAGAAAGTTTCTCAGGAGTAAAATGGACATACCCAATCATTTCCAGATTGACGTCATGTATGAAGAGGAACCTTTAAAGGATTA 
CTACACGCTAATGGACATTGCCTACATTTATACCTGGAGAAGAAATGGCCCACTACCTTTGAAATACAGAGTTCGGCCAACTTGCA 
AAAGAATGAAGATGAAGTCACCAGAGGGATGGACTGACGAATGCTGGAGAGCTGGAAAGTGA 

20 

HUMAN SEQUENCE - GENOMIC 

CAAAAGCAAAATCCAGTTGCCTGAGATCGGAGCTTCCCGCAGGATTCGCGCAGAGCGAGGAGCGGGGAGGACGCCGTTTGCGGGAG 

GCGGGGGCCGGGATCCCGACACCGTCCGCAGTCTCCCCGGGGTCTCTCAGGGAACCGAGCTGGTGGCCGTCCTAGGTAAGCGCCGA 

ACCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtfrTNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

25 CGCCGCCGCCAGCCGCCCCGAGCCGCGTGCGCGCGCGGCCGCATCAGCTGAGCGCGCGGCGCGTGTCACGTGGTGTGCGTGTCGAA 

GGTCACGGCGCGCTCACAATGGAGCTCTCGGAGTCTGTGCAGAAAGGCTTCCAGATGCTGGCGGATCCCCGCTCCTTCGACTCCAA 
CGCCTTCACGCTTCTCCTCCGGGCGGCATTCCAGAGTCTGCTGGACGCCCAGGCGGACGAGGCCGTGTTAGGTAAGCCGCTCGGCT 
CGGCTCGGAGCTGGATCCGCCGGGGTGGAGGGGCGCTCGGAGAAGAGGAGCCGGCGGAGCGAGAAGGGGAAAGCCCCGGGAAGAGG 
AAGTCTCCGGGCTTTGCCCTTCGCTCCGGACGGAGTGTTGGGGACGTGGCTCTGCCAGGACTCGGAGCAGACTCTGAGCATTGTTT 
30 TGGCCCCACTTGGCACCTGCATAGAGCCAACTCCACGTTCCTGGCCCGGTTTCCCTCCCAGTCTCTTTGTTCTTTTGTAAAGCCGG 

TGTTCAAGTCTTGTTTGTGGCCTAAACATCTAAGGTGTTTAGCCTTGTCTGAGGCTGCGGCTGTTTTGACAGTTGGACTTCATCTG 
GGGAGCTCCCTGCAATTCAAGCTTCCAGGGCTAGGCTAGCAAAGGTTTAAGGGTCTGTTTCCGAAGTAATTACTAGGTCAGACAGT 
GTTGACATTTGCCAACTTAGAGCATACCTCAAGTTGCTATGATCACTCCAGCGCTCTAGTTCAGCATGTTTACACAGGTTCTACGC 
CTAGAACCTTAAACTATGATGCACAATACTTTGTTCCGCCCCAGTTACCAGGATGCGAGTGTCTTTTAAGCGATCCGGTCAGTGAC 
35 TGCGGAGGTGCAGTGTCAGTATGGATTGAAGACATATTTTAAGACCGATCGCTTTTAGATGATTTTCTTAAATATAAATATCCCAA 

CAATTCAAATTTTTGTTTTTTTTCTGTAGTTTCATGAACTAAACACTTGTACAAAAAGTATGAAAGTGGAAGTTCTTAAACGAAAA 
TAGTAACCACCACCTGGGTTAATCTCAAAAAAAAAATGACTGTCAAACCCTGAAAGTACTAATATAATTTTGAAATTTGTATCTTA 
TATTCTGAACTCATGCCCTACCTTCTACCCCCTTGATGTATTTGTTCATGGAGCCGGTTACCCTAAACTCATCATTTTTAGGATGG 
AAGTTTATTCTAAAATTGACACAATGTAAAATATTTATCTTGTTTTTCCTTTGAATTTACTCCAGTGTTAGAATGACCATTGCATT 
4 0 GTTATATTTTCTTTGGGGGCTATAATATTTTTTAATAGTAAAAATATTAAGGCAAAATAAGTTAATTGAAGCTAGTAATAGTAGAG 

TTCTTGTTGTGTTCTTTTTATTGTTTTTCACTTGATCTTGTTGCTCATCTCATTTACTTATAATTGACTGTCCTTATAGTTGATGT 

ttttaatcttgttaaagggtttttaaacccaaattaaaatatcctttttggaacatgactgtaaagaatttattatcataggcatc 

ACTGGAAGTTAATTTATTTTAGATCATCCAGACTTGAAACATATCGACCCAGTGGTTTTAAAACATTGTCATGCAGCAGCTGCAAC 
TTACATACTAGAGGCAGGAAAGCACCGAGCTGACAAGTCAACTCTAAGGTACAGGATTTATTTAAATATCCATTTATTTTCAAATA 
45 CTACCTTAATGATTTCAATTTCAGTTTTAAAAATGGAGACAGAACTTTGGCrTTTTTTTTCTTTCTTCTAGCACTTATCTAGAAGA 

CTGTAAATTTGACAGAGAGCGAATAGAACTGTTTTGCACGGAATATCAGGTTACTTACTTTAAAATTTTTAATTAACAGTACTATT 
TTTCTTTTACTTTGTTTGTAAAGATGTTTTTTTTTCTTTCTTTCTTGCTTTCTTTTTTCTCTCCAGAATAATAAGAATTCCCTAGA 
AATCCTACTGGGAAGGTAGGTACTGTATAAGGTGTCAAGCTGAGGCACTTTTCACTTGCAGGTATGAATGGAGAGTGTTGGTGTGA 
AACAAGATCTTCGGGATCTTGACCCAAAGAAAAGGAGCCAAAGGGCATGTCAAGCAATTGAAGTTAAGCTCATGTTTTTAAAGATC 
50 GTTTATTGAGATGATTTTGAAATGCTCCTTTACCATTCATAATTTAAAAATAAAGTTTAACAATGGTTTAAATTCAGAATGGATTA 

aaatggagttgggggtggaaagtagagccattcttagtaaatataaataactgaaaagttcttctgaggagactatgtacgaagtt 
ATCATTGCATCTTTCAGTATAGGCAGATCTCTCCCTCATATAACGGATGTTTCTTGGCGCTTGGAATATCAGATAAAGGTAAAGTT 
TAAGAAACTTCTCTAGCGGGGGATTTAGGGAACTTCTTAAAACCTAGAGTTAAAAGCTGTTGCGTGTTTGTTGTGrTATTTTAGAC 
CAATCAACTTCATAGGATGTACAGACCTGCATATTTGGTGACCTTAAGTGTACAGGTATTTATAGATAAGTCTTATCCAATAATGA 
55 AATTTATAATTTCATTGATTTAAATAAACAGCGTTTCTTGTTGCGTGTTTTTTTTCCTGCCCTAGAACACTGATTCCCCATCCTAT 

CCAGAGATTAGTTTTAGTTGCAGCATGGAACAATTACAGGTACAGTATTAGGATCTATAAATATTCCTGTCTTTTTATAAATGTTT 
ACTTGAGAGTTATACTCTTGGGAAGTTCAAAAGAAAATTAATCTAACCATTTGTCAGCAGATAATGAAGATTGGTTAAGGATTTAA 
TGGGAAAGGGG C ATCAAAAGTAG T ATTTTAAG ATAGGCTTCACTTG AAATT AAG ATGTTATTAAT AG AG AATTGGTCTGT ATTTG C 
TGTTCTTGCTGATTGAAATAAACTTCTGTAGTGTTTAGTGTAAATTTCTTCTATTCATGATGAGTTTGGTCCAATAAGATAAACAA 
60 AATTAAGAGCATGGCTTTGAAAATGTCTTTGCTTTCAGAAATTGAATTAAACTGTCAAAATTGGATTTTGAAACTTTTTAAATGAC 

TTTATAAAGGGGGAAGTATACATAACATTCTAAAACTGTTTATATTGCCCATTTAAGACTGGGAAAATTCAAAACTACATXTATTA 
GTGGATATGACAACGAATTTATTTCATAGTTTTTAAAAAATGAAGCTCATTACTGGAAATTTAAGTGAAATTGAATTTTTCAAAGG 
CATCTTCTGCAGAGTCGTTTTAATGTAACTATGAATCAAACTTTCAACTTTCAGAAAATGTGTATACAGCATAACCTTTGTTAGAT 
AACTTGAGAAAATTCAGATGTATCTGGGCGGTTAAGGATCCGGTTAGAAATCATGTTTCAGTGTGAGGGCAAATAACCGATTTGAA 
65 CATGAGGTATTTCCGAGGAAACGCTTTTTTTGCCCGATAGTAGTTTGTCAAAAGTTAAAATCTTGTTGAATTTTAAACTTGTTTGG 

AAGGTGTGTCCTGATTTTTTTTCTTGCATCTTTCTTGAGCTTGGATACTTCTTTCCATGTTTTATCCTAAAAACGTGGTATTGTAT 
ACACGTCTTTTAGGANNNNNNNNNNNNhnWNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNN^^ 

70 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

^n^T^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnn>innnnnnitnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

75 Nfrn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWITONNNNNNNNNNNNNNNN 
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NNNNNNNNNN^nJNNNNNNNNKNNNNNNNNtnJNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNIWNNNNNNNNIWNNNNNNNNNNNNNNNNNN^ 

NNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNmmNNl^TNNNNNN^^ 

NNNNNNNNNNNNNN*WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

KNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNttttfNNNNNN^^ 

jn^NNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^NNNNNNN^ 

NNNKNKN^^^^^TNNNNNNN^^^^NNNNNNNNNN^TNNNNNNNNNNNNln^W^^NNNN^^ 

NNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNCG CT CAGCCCCGGCGCG C CGCGCG CGGCCCCACGTTTT 

agttccccgctcccccgggcgcccctccgcaccctcgcgacgcacatggcccccxsagaggagtactggtatttccagcctcggcgg 

CTCTCCCGGCCGCAGCGCCCTTTGTTGAGAGGTAGATTTGGATGAAACGGGGACGGGTTCCTGAAATCGGGAGCTGCTTGGGTCAA 
GTGGCTTCCCTCCTCTCCCGAAGAAAGGGCTCTGGAGGGGCTCCAGCAGCCAGAGAACGCCCCCATTTTATAGGGACGGGTTGCGT 
GGGGGGCGGCCATCCCGCCAAGGTGGGTGTTAGGCTGGAGAGAGCCCCGACGAAAATGTTATTAACTTAAGTTGGGGGGACACTTG 
TCTGAGATTGGATGGCTGGTAAGATGGCGGTTCCCAGTTGTTTCCAAGGTCTCCTGCATTTGTGTTTAAAATGCTGAAGTTTTCAA 
GGTGGTGTGTGTTGGGAGTCTTGGATAAGTGCTCTGAACATCGCTTGGGAGGTGCTCCCTGGGAAGTGGGCATTTCAAATTTGGAG 
CTTTTTGTGGAGTGAAGATGGTGACTGGACGTTAGCTTTGCTGGAGGCTTGCTTTCTCACTACTTCTTTTTCTCCTTTTTCTTTTT 
TCCCCTTTTGGAGACTGCAACTTTTCTCTCGACTTCTACTAAAGGATGCACTCAGCATCATGACTCCAGTCCACTATCTTTTACAG 
GTTTTGCTAAATGTCAGCATAGGTCATTTGGCAAAGGGATGCTTTAGAAAAGAGCACTAAAAAGTTGATTGCATATGTTTACGCAG 
TCACTTGGGCTTGACAGTGATATGGCATGATCTTTTTCCCAGAGATTTACAGTTAATAATTGGAAGTAAACAAGTAGAGAGACTTT 
GATCATTACCACTTGCAATAAAAGGATTTAGTGGGCTTAGTGGTCACGGTTCAATATATGAAAGAGAAGCATGTATTAACCCCTTC 
CCTTAATGTGGGCAAAATTCCGAGCATATTTATCCAAATGCAAGTGTAGGTTGGTGGTGTGTACAACGTTATGAGTAGTTCAACCT 
ATATTTTATAGGAACCTTAACTCCCATGTTCTGGAAACACATTATAAGCTACACTAAACAGTTGATATTTAAGGATGCAAATTATT 
GACAGTATATAACAAGTTATGAGACTCTATATGTTAACATTTGAGTTTTAAGTAGACCGATCAGAAATCCCTGGGATTGATTTTAT 
AAACAAAATTATAAGTTTTTAGATTTGAGTTAATTCCATACATCTACCCCAAAGTGTAGTCAGAAGTGTTTGAAATAACCTACTTG 
TGTGAGTCTTATGCCTAGTAAAATATCTTTAAAGCCATATACAAGTCACTTTGTATGCATGTATACACATAAAGCTTTTGTAAGAA 
AATT AAGCATTTAATTGTACATGATAAATCCATTAATACTCTATCACTAA CTTCTTGG ATGT ATGTT AAG TGTG CAGATAGG CTTT 
CTCCCCAGGAGTCAAATTAACCCCAACTTTACCCATGCTTATGTTGGGCTGTGAACCCCAACTGGGGCTATGGAGTTCATTTGCAT 
TTCTTAGATTGCAGTAGGC AAG CTGAT GGTT AACAT AAG AAC TTGCTTCTGTTTT CCTTCAT TTTGACATTC CTGGTGTTAGGCCT 
CCACCTAAAAACTGACAGCCCCAACTGAGTGTGTTACAATGGCAAGTTTTAACGGTTGAGTATTTTTACCATGATATGTTTGGTGC 
ATTT TT G TT TGC TT AA CT GGCAG TTT CT G GG T TGGAA CCT GGAA G GT T TTCA CT TCTGAGGTGGAA G AGA T TGTrTCTCAAATCTT 
AT CAAG CACGT CAAAC ACT T T G G AAGT C TT C ATT AGG TT G CC AC T ACT TTC AAAGGG CAT AAAAACATAACTG ATT TTT AT AT Aa6 
TAACAGTGGTATTTATTAGCATTATAAATGGTCACAGGATTGTGGCCAAATTCTTCTGAACTGAGGTAGAGGAATTGTGTGAATTA 
AGACTTAAGATGAATTTGAAAGACTTTTGGTCAAGTACATGTGACTTAAATGCTCAAAGCCAACCGGTAGATAACCCTCCACTGAG 
GTTTGATTGTTCTCCTTGTTAATACTTGTCTTTGTGTGGTGTTGGTTTTCTGCAAGCTAGAGGAGAAATAAAGGCAGCTATTTTTA 
TTGGAGCCCCTTCATGAACTTCGTGATCGGTGGTTTTTTAGTGCAGTATGCTTTCACAGGCAAACAGAAATATCAGCTTGCTATCT 
TTCTAGGAAAGATCCTGTGGTTTCACAAGGAGAATTTTCTTTAAGCACCAAGAAGGCTGTTCTTTAATTTACCAAGTATAATTTGA 
TTTAAATATTGCTACTCTTTAGGGTCATTGCTCTACCTACAACTCCTCCGTGCCCCGCTTAGATTTATGTTAATATGTTGACAATA 
TTCTCCAAAACAAGTAATCCAGAGATAACTGAGGAGTCAGTCACACAAGAAGTTTTCTGGTAGAGGTCGCCAGTTGCCACTGTGGT 
CACTTTCATAAGAGAGGCTTTGTTTTGTTTTTTACCATTTTCTAGAGGTTAGCTCTTAATTTCAGCCATTGAGCTGTGTTGATTGG 
TGTTTCCCTTTACTGCATTAATACACCTTAGGAATTAAAACCGCAGGTATATCTTACTGCAAGTTTCAAAAGGTCCTGGATTTCCA 
TTCAAGGAAGATTTGAGAATGTACTTCAGTGAGGTCTGGAAGCTTAGTCTTATATCAGGTTCTGAAATGAATGAAGAAGGGGGGTT 
GAAGTTTATTTTTCAAGAATACTACACGAAGTATTTGACTTCCCTGACTGTCGGCTGGTGTATTGTTGCTGACAGTTCCCCATTGT 
GACTTTCCTGTAATAGAGGTATCTGTTGGGAATATCATTTCATCGTATGGGGGGTTTTACATTTGTTTTTCTCTCCTGTCGCTGCT 
TTGGGTTGACAAGCTGTTGATTTAGCGTTGGAAATGGGCTGGTCACATGGTTCTGTACATATTGTCACTATTGTACCGATTAAAGT 
ACTTTTTCTTGCCCCCAGCATAGTTTGTCCAAATAAAACACTGGGCTTTGCCCTCTCCTCTTCTTGTAAAACAGATTTCAGTTTTC 
AGCCTTTCCAAAACTTTGT AT CGCTCATTT AATCT ACAGG AG AG CGTCACATTAG AG AAGGAAGTTTT AAAGAGGTT CGGTTCAAT 
AAACATCTCTGCAATTTGAGCCCTGACGGTTTCGGGCTAAGTGCACAGTTGGCAATTCTCAAAAAATCCCTTCGTGAAATTTCTGA 
CCGAGTGATTGCAGACAGGACAGACCGAGAGAGTCGAGATCTGAAACCAGCTCTGCGCACCAAGTCGACGTGAAAAGAGGCCCCCG 
GAGTGTCCGAAATGGCCGGGAGTGCGGTTTGCATTTTCCTTTCGCGGGCGCTGCCGCAGGCTCCGGGGTCCCCGCCGCCCAGGACT 
GGGTCCCCGGTCCCCGATCCCCGCTCCCCGCTCCCCAGCGCTGTGGCCTCGTGGGGCTGCCCCGCCCCCCCGGCGTCGCCGCACCC 
ACCCCGCCCCCGCGCCGGCCCCGCCCCCGCGGCGCGCCGCCCCTCCCCCGCCCGCCCGCCCGNNNNNNNNNNNNNNNNNNNNCCCC 
TCCCCCGCCCGCCCGCCCGCCCGCCGCCCCGCACGCCCGCCCACGCTCGGGGCTCGGGCCGGGCTCCGCGCGGAGTTGCAGCGGTG 
GCCGGATGCCAAGTGTAAGTGTAAGTTGCTATGGAAACCCCGACCGAGGCGAGTTCCGAATCCGGAGCGAGACGGAGCCCCGGGCG 
CCGCCGGATCCGCCCCTCGCATCCCGGCCCCCGGGCGTCCGCCGCGCTCAGGCCCCGGCCCAGGCCGACTGGAGGTGCTCCTCCTG 
CGGCCCCAGCACCCGGCTCCGGAAATGCCAGGGATGCAGGGAGGGCAGAATTGTTTTCCCTGCGCGTCGCGTAAAAACGTGCCAGG 
TTCTGCTTGCTGGAACCGTCTAAAACAACCGGAACCCCGGATTTTCACTTGCAGATTCTTGAGGAAGTTTTATAATAAATTCGGAG 
ACCTGGAACAAGCCCTAGTGGTTGGTAAATATCCGCGGGGATTGTGTGGCGTCTGCAGCAGCCTTGGGGCTGCTGGGCTGGAGGAC 
AAATGGAAGAAAGAGACCCTAATACGCTCAGCTCCCAGCCCCCACCCCAGACTTTCTTCTACCTACAGGAATGATCTGAGAGACCA 
GAAGTAATGTTAGTTGGATCCTTTTGCATCAGTTTGGTAGAACTGATTCCGATCTGATGAGTAAATTCCTTCTGTAGAAACGTTAG 
GACAGCCCAGCTGTACAGTGTTAAATGAGTTTTATAAATTCAGTGTTTCAGGGTTTGTGATTACTAGATGATCTCCATTCTTGTTC 
TGTGAATTATGGCCATTATTTCTGTGTCTTGCAGGATTTTTTATCAAGCAGAAATGCATCGAACAACGAGAATCAAGATCACTGAG 
CTAAATCCCCACCTGATGTGTGTGCTTTGTGGAGGGTACTTCATTGATGCCACAACCATAATAGAATGTCTACATTCCTGTAAGTA 
CCGAGCTTTAGCTCTCTTTTGTATCATGCGTATTTCACAGTTCGACCTGGAATTTGAAAACTGTTAATGATTCCTGCAATCTGTGG 
AAATGTTGGTACAAAGTGGTGAAGGCATTTTCTTCTCTTGCATCTAATGACTTTTTGTTAATATGTATTGATTGTATTACAAGCAT 

gcaatatatgtgttctcaggatatgaattagcttatttagttggaaatgcctttcaccatcttgttttctactagttctgggtttc 

TAACACCAATGATTTATCCACTCATTTCTAAACATAAAAAAACTTCACATGTTCTACTTCTAGTCTGTAAAACGTGTATTGTTCGT 

TACCTGGAGACCAGCAAGTATTGTCCTATTTGTGATGTCCAAGTTCACAAGACCAGACCACTACTGAATATAAGGTAGGAAACTGT 

TGAAATTCCTTGTTTGTAATTATTATTGGAGTTGTATAATTTACTGAAGGCAACCCTCTTTATTTCTTCACAGAAAATTTACTCTT 

GAATACATAACTAATATGTGTGTGCTTTGTGGAGGGTAGCCGTTTAATTTCTTGCCATATTAATGGTGACCAAGTTTAGACAAAGT 

TGGACTTCATGACAGGCAGGAATAAATATTTAAAAGGGCTTCCATTCCTCTTTATTCCCTATTCATATTAGCTAGTTTAGTAACTT 

GAAAGGCACACTTCTTTTGACAGAGCAAATGTGAAGAATTTATTAGTGAATATAAAATATTTTTCTACTGATTTAAAAAGTGCTAT 

ATACAGAGAACTTTTATTCTCATAGTTTTTATCTTATCAATAATAGTTATAGACAGCATCACAATCAAGTAAAATATTATAGCACA 
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aaagaagactatagaaacttatgaacatttttagttcttgccatctgaattcatagttttctattttaattatttttcaggtcaga 
taaaactctccaagatattgtatacaaattagttccagggcttttcaaaagtgagtaacttgcttagaaaatgaatttaaagagat 
tattcattagttctttgtgttatgccaaatgtttacatcttttttccccattcagatgaaatgaagagaagaagggatttttatgc 
agctcatccttctgctgatggtaaaccttttaggggagggaagacattttatatggggggagagcttatctaggaattaaaatgta 
5 TTAAAATTGACTTTACCACTTeCATCCTCTTATATATAAAATTTATTAGGCATCTGATTTTTAAAAATTACATTTCACTATATCGT 

TATAGCTGCCAATGGCTCTAATGAAGATAGAGGAGAGGTTGCAGATGAAGATAAGAGAATTATAACTGATGATGAGATAATAAGCT 
TATCCATTGAATTCTTTGACCAGAACAGGTAAAATCTTTAGGCAATTTATTTTATGCTAATGTTTTATTAGATTGTTTCACTAATA 

aattttctctttattagattggatcggaaagtaaacaaagacaaagagaaatctaaggaggaggtatgtttcatgttacaaaaaca 

TATAGAAGAAACATTGTTTGGAATCCAGATTTTATCAGGGATTGTGTTGCCCTTTAGAATATTAGGCTGTTAAATAGAAGAAAATG 
10 GTCATGTTTAATGTTTAAGAAAGGTCTACATGTGATATTTAATAATTAGAATTTATTTTATATATGATTGTTAGTCTTACAAAATA 

TTTTAAGTAGTTCACAGTTAATACTTTGGTATGCTTGAAGATTATATTAGGAATCTGTTCATTTAGTATTTGTAATGATAGTAAAC 
TCAGAGTGTAATTAGTTGAGAGGTTGGTCACCTCCAATTTTGTTTGATACTAGTATCTTTTATATTCAAGCAATCAAATTGAAACT 

ttcttcatatcttaaagtaactgaaaaagttacttttctaaatgtacttttaggtgaatgataaaagatacttacgatgcccagca 
gcaatgactgtgatgcacttaagaaagtttctcagaagtaaaatggacatacctaatactttccaggtatctacttttatattctt 
15 cttgcattttacatagattttacaattttaattacatttttcactttggattttgaacccaaaaaagcaatagaaaaaaaatgtga 

agttagtgctaaagttgaaatttatcttaaaacatttggtatacattctcttttatgctatgaaaacaaatcccttaacactctct 

AGAAATAATTTTTTCTCATTTGAAGTTTCAGGAGTCTTTCTTTGTTAAAATGTTTGGAGAATATGTTTCTTAAAGCACTTTTGGAT 

tatatttaaatgacaaaaaatgtacatttacctttgttcttttattacttaataaaaatatttttcactagattgatgtcatgtat 

gaggaggaacctttaaaggattattatacactaatggatattgcctacatttatacctggagaagggtaagtagcatatctgttgt 

2 0 tagattatgatggtaaactatatttaaagaattaagagtaatttttttccttttaactttgtagaatggtccacttccattgaaat 

acagagttcgacctacttgtaaaagaatgaagatcagtcaccagagagatggactgacaaatgctggagaactggaaagtgactct 
gggagtgacaaggccaacagcccagcaggaggtattccctccacctcttcttgtttgcctagccccagtactccagtgcagtctcc 
tcatccacagtttcctcacatttccagtactatgaatggaaccagcaacagccccagcggtaaccaccaatcttcttttgccaata 
gacctcgaaaatcatcagtaaatgggtcatcagcaacttcttctggttgatacctgagactgttaaggaaaaaaattttaaacccc 
25 tgatttatatagatatcttcatgccattacagctttctagatgctaatacatgtgactatcgtccaatttgctttcttttgtagtg 

acattaaatttggctataaaagatggactacatgtgatactcctatggacgttaattgaaaagaaagattgttgttataaagaatt 
ggtttcttggaaagcaggcaagactttttctctgtgttaggaaagatgggaaatggtttctgtaaccattgtttggatttggaagt 
actctgcagtggacataagcattgggccatagtttgttaatctcaactaacgcctacattacattctccttgatcgttcttgttat 
tacgctgttttgtgaacctgtagaaaacaagtgctttttatcttgaaattcaaccaacggaaagaatatgcatagaataatgcatt 
30 ctatgtagccatgtcactgtgaataacgatttcttgcatatttagccattttgattcctgtttgatttatacttctctgttgctac 

gcaaaaccgatcaaagaaaagtgaacttcagttttacaatctgtatgcctaaaagcgggtactaccgtttattttactgacttgtt 
taaatgattcgcttttgtaagaatcagatggcattatgcttgttgtacaatgccatattggtatatgacataacaggaaacagtat 
tgtatgatatatttataaatgctataaagaaatattgtgtttcatgcattcagaaatgattgttaaaattctcccaactggttcg’a 
cctttgcagatacccataacctatgttgagccttgcttaccagcaaagaatatttttaatgtggatatctaattctaaagtctgtt 

3 5 ccattagaagcaattggcacatctttctatactttatatacttttctccagtaatacatgtttactttaaaaattgttgcagtgaa 

gaaaaacctttaactgagaaatatggaaaccgtcttaattttccattggctatgatggaattaatattgtattttaaaaatgcata 

ttgatcactataattctaaaacaattttttaaataaaccagcaggttgctaaaagaaggcattttatctaaagttattttaatagg 

tggtatagcagtaattttaaatttaagagttgcttttacagttaacaatggaatatgccttctctgctatgtctgaaaatagaagc 

tatttattatgagcttctacaggtatttttaaatagagcaagcatgttgaatttaaaatatgaataagcccacccaacaattttca 

4 0 gtttattttttgctttggtcgaacttggtgtgtgttcatcacccatcagttatttgtgagggtgtttattctatatgaatattgtt 

tcatgtttgtatgggaaaattgtagctaaacatttcattgtccccagtctgcaaaagaagcacaattctattgctttgtcttgctt 
atagtcattaaatcattacttttacatatattgctgttacttctgctttctttaaaaatatagtaaaggatgttttatgaagtcac 
aagatacatatatttttattttgacctaaatttgtacagtcccattgtaagtgttgtttctaattatagatgtaaaatgaaatttc 
atttgtaattggaaaaaatccaataaaaaggatattcatttagaaaatagctaagatctttaataaaaatttgatatgaaaagcac 
45 aatgtgcagaagttatggaaaacctatagaggattacaacaggtaaacgttaaagagaatacattgctgacttatagtgatgtggc 

taagaagtacatgctttgttgtaaaattgcttgaaagcccattgaaagatgtatctgtttatttacagtctttgaagtaaaagtta 
ccaatgtttgccaattttggtgaatttaactcattttctaggcttaagtttttcatgatgtttaagacaaagaaaagttaatggaa 
GTGTCAAGTGATATTTTTACCTTGGATGATCATTTGTATAAAGAATGAAAAAATATTTTTAAAAGGCTAAAAACTTTAAATGCTAG 
TGGACTGTCATTTGACTTACATAAAACCAAGTTATCAACATGGAATTCAAATTTTACATCTCAATCTCTTTATGATGAATTTATTT 
50 TTGAAATTGCTTATTAATCAGATACTGCAGTTATGGCTTACTTAGCACTAACCATATGTGAAAATGTTTCCATTTATTTGAAAAAT 

GATTTTTTTTCCTCCTCAATTAGAAAATGGCATAAGCTTAAAAGCATATTTCAGCCAAAATTTTTTCTGTTAATGAAAGATTATAA 
TGTTTTGTATTCTTAAATAAGCAGCTATTACAGTTTGACAATTGAGATTAAAAACCTTTGCTAAATTACCATGTTAGAAATTTTCA 
ACCTTATGAAAACCCATATCAAAAGCTGCTAACTTTGTAACTTTTAGTAGTCAAAGCAGGGTACAGGAAAAGTCAGCTTTAAGTTT 
GACTTTTGCTTCTGAAAATATTCTAGAACACAAAGTTAGTGCTAACAAAATATTTCAGAGAAAATGCCTAAATTGATTTTACAGAT 

55 ttttagcttaaatgcaaagagaaaaatgaggctggttgctgttgtgtaaatagtgatctatcttgctttacacatgcataccattt 

TACAAGTACTTTTTGCTTTTAAAATTGCCGGCCGTTAATTGCACTGCATTGAAAAAACAACTGCCCTTCAGTTGTCTCAACCTTCC 

aaccatattgctatttccatatccatacgtgataatatttggacctctggagggaaaatgcaacaggcagagtaagctggtaggaa 
ctttccttcatcctttcctcttttccgaatattttgaaggtgcagttaatttgtgaagtcttgttacactcattgtatgggcctat 
TAAGGTTTTGTTATG AAAACAATAGG AACTT AAAT AC CCATGT G AAATGCGCCTTGGATTGAC CAACACGAAAGG AGG ACGTTTGG 

6 0 tattttaaaatagtttattttatggtatcttttgaggggataggatttacttttagaaacaatct acacatggaatccagtctctt 

aaaatcctggggtgaagcaattgttaatttttccatttctctttgtattttaaaggtttgataaatgatttagatctttttcttcc 
taatacacgaagaatgatagttggaaattctgatttagtttagtacttagtcagaatggaggccccataagatttttaaaatactt 
tggctgttttccccacacagtcttcattgcattttatccaaaacaaaaaggtcttgatcaaattacatgaaaaacgactagacatc 
attttagatctgtgctgcatctaacagtatactaattaaaacctttcaaaaaccgtctatgcctctaagacactaatttggtgcaa 
65 agatcactgaacccagctccaacttaaagctcttgagatacatgatttcactttaggatgtttcttcatgtacaaaatgaacacaa 

acacaggtgataatttctaaggttgctctaaaaaaattgactcctcaaaaaaaagcccttgaactaaattaggaccacaaacttca 
aagcgaggagccgagttctttacaaggaatagaaggagatatccatatattccagccttgcagagaatcagatttgcaaataccca 
ccgcgaagaccttgagccagccgatctccctgcaaatctcaagatcgcccagttttgattatgaaagtcttcgaaaatgtttacac 
agttgagtgtttcctgtttccgcagttaattttttttaacgtttttttcttcttttggttcttgaaacggatttcctttatttgca 
70 ccagtttctttttcttagtgtgcaatttctagaggtctcacatgaagaacttcactatcaactctgtcttcatcaagtcgacgaca 

TC AG AAG TCATG T7 AT ATTTATCACTGG AAAG ACTCCGCTGTAG CACT CTTG TGAG AAGAG TTCTGG AGAAGTTC AAGTGG AAAAC 
TCATTCGGAAGTCGCTTTAGCCCTCCAAATAAATAGTAAGCGCTCAATAAAAACTTCCAACAAAGGAGTTAGAACTACTCTCATTC 
TTCAGCCCCTAGCCTTTAAAAATGTCCCTTCCGGGACTATCCGAAGTCACTTTCATAAATAGCAGGTGTTGTTCCCTACATTTCAG 
TAAAATGCTACTTCTTGCTCTGATTGTCAGGTCATCATGGAATGCAAACTTCACCGTGGACGTGATTTCAACGTTGGTGCGGATTT 

7 5 GGAGATGTCCAACTCTGTCCTCAATTAGCCAGAACTCAAGTTGAGATAAGAGACTTGGGAGGCTGCAGACCCAGGTGATAGGGAAG 



614 




WO 03/008583 



PCT/US01/51291 



cgcgtcggaaagtgggatgccaggaatgggatggtggccgagaccgacaccgaggttagtgcaggtggagaagtaggtccaaaagc 

CCAAGTCACAGGTCCGAAGTCCTCAGGAGCGGAAGATCTTCCAACTAAGCCGGAGAGCGGGGCGCACCGCACGGCGTGGAGCATAA 
CGCCCGGGCGAGGGTGATTGGGGTGGGAAACTCCACTGCTTtCCAAAAAACAGGTTTCTTAGGTTCTAGTGCCCGGTGGAAAGGGC 
ACAGTACACCGGCCTGGGGGAAATCACCTGACTTCTCCTTTGGTAAAGGCCCCCTTACCAACGCTGCCTCTCTGGTAAGGGGGTCC 
5 TTTACCAAAAGACACCTTAAAGAAGAAACAGCCTCTCTCCTTTTCCTTATTTTCTAATTAGCATCTTACAGAGGAGTGGAAACAGC 

TACAGCCCAGTCCCCTGCTCAAAACTGCGCCACCCCAGTTCGGCCCTGCTGGGCGCGCGAGCCAAGGCCGCGGGGCACCGGGAGGC 
CATTTTGCGCGTGCGCTGCTCGCCTCGCGCCGCCCTCGGCTCTGCGGACTCGGATCCCGCCAAATTTGAACGCGAGATTGTCAGGC 
CCTGAGGGGCTTGAGGGGCGGGGGAACGACGCCGCTCTCCAAAGTTGGACCCCGTGGCGAGCGGCGGCGACAGCCGGGTGCTCGCT 
GCCTCCCGAGGTGCTCCCTTTTCCCGCCGAAGCCCTCCACAGCGGCAGGCCGAGGCGCAGCGACGTGTCCCTGTACCCCGAGTTCA 
10 GCGCGGGCGGGAAAACGACCTGCACCCGGGGAGGCAGCGGCTTCGCGGGCAGAGCCCACGGGAGCGCGCCCTGCTAGGAGCCAGGC 

CGGATAATCGCCTTTCTTTGTCCTCCTCCCTCTTCGAGTCCAATCAATGCCCTTTCTCCTTAATGAACGAGGTGTCCTTGGAGTTT 
GAGGTTTTGTTGGATGATTTTAAATAAAATTATTAAGTTATAAAGTGGCCACCCTGAAGGTTCCCGAAGGCGACTTCATGTCTGTG 
ACTGGAAAGGCCTAGAGGAGAGGGTCCTCCCGCTGGGCTCGTTTAATAGAACGCGCTCGAATCCCCTGGGAAAGAGCCTTGACTGG 
GTGACAGGGCTGAGGAGGGGTGGCTGCGCGGCGGGAATCTCAAGATCTGGGCAAAGGCTCGCGTCTCGGGACGCGAAGTCGACGCC 
15 AAAATGGGTCCCCGGACAAGGCGACCCTGGGAGTGCCGGCGCCCCCGGCCGGGCAGAGGAGCGGGTGGGCCGAGGCTGGGACATCG 

CCTCCGAAAGCTGCCGGGACGCGGCGGCTTCCTGCAGAGCCTGCGCCTGCCGGATCCCCAGAACACAGAAGCTTCTCGGACATGGG 
AGCTCCCCGTGCGCCCTAAAACCAGGAGAGGAAGGGACGACTTGGGAAAAGGGACTGGGGAAACAGCGGAGAAGTGAAAGCGGCCT 
AAAATGGGCGACGGCGGGCGAGTCCTCTTTATCAGTGCAGCAGGCTGCCGGAGCCGCCATTTGGTGGCGGATCTCGGTAGTTCAGT 
AGCACGTTGTGCTGAACGTCACAACTGGCTTGTCTACGTGGCATCGTCATTTCTTAACCGCGGTTTTACGAAATGCAAATTTCCCC 
20 CTGGCCTTCCTCCTCCGCGGCCGTCGACCCCCCTCGGCGCTCCGGGTGGACGGCTCCGGGGCGCGGCTCGTCCCTCGGGTGGTGCA 

GCCCCCGCGGCCCGAGACCCGGGGAGGGCCGGGGGTACTTTCTGCGAGGCGCCTTCCCCGCGGCTTCTGCCCGCGCCAAAGCCTGG 
TGGAATCCAGCGCAGACCTAAAGCACGCTTGACACCCCGATTTTTCGAGACTAGGACGACTCTCTGAGCCAGCAGCTTTCCTCTCC 
CTCTCGGGGAGAATCTCATTTCCTTGGGGTGGTGAGGGTGACGGGCACTGTCTTTTGGCCCCGCGTGTCCGTTCCCCGGTCTCCCG 
CCTCACCCCTCTGCGAGGTGAGGAGGGGAAACGGCGAGCTTAGGCCTGGCGGGAAGGAGCCTACCCGACGAGAGGGCTCCGCGGGG 
25 AGGGTCGGTTGGAATCCCGCCCTAGCGCCTCCTGCTCTGCCCGGTCCCCACCGGGGACGGGGAATGCCAGTCATTTCTGTTGAGTG 

CTAGCAGGGCCGGTGTCACCACCTCGGGTGGCCGAGGCTTCGAGGTTTTCATGAAAAGCCCCCGAAGCGTGAGGCGCCCGCCCAGT 
GGAGAACAAAGGGCCGAGGGCCGAAGGCGAGGCGAGGCAGCGCGCGCGGCTCCCTTGGCTCGACCTAGCTGGGAGTCGGGGGCGCG 
GGCAGGGCTCACTCCCGGCCTAGAAACTGGAGCCCGCCACCCCCGCCCCGCAGGCGACCGCAGGGATCCCATTCTTGGAGCCCGAG 
CTGCCATGTTGCCTTCGCGGAGGCCGCCAGTCACTTGACGCTTCCGAGACAGCGAAGCCCCCAACCTGAGAGCCCTTCGGCCGTCT 
30 TTGCCGCACAGCTGCAGTCAAGGCCCGGAGGGACTGCGGGACGCGGGCGGGAGCGAGAGCCCTGTGGGCTGCCAAGCCGGCGCGGC 

' CGCGCCGCGGCAGCCGCTTCCCTTGCCACCTTCGTTCCAGGGGCTGCGGGGCTGCGCGCTCGGCAGAGGCTCGGTTGCCAGTAGCA 
ACCACACGACGGCGATTTGCAGCCAGGGCCGCCGCCGCAGCCGCTGGTACCTCTGCCTCCTCCTACACCTCGGGCTCGAGCATTTG 

aaaccctgggggttgccttcggtgacatctcccgcccccacctccagtcctcagtctccaaaatcctcagctctgctcaaaagccA 
gcgcccccggctgggccctgcccccaccgcagacaataggagcggctgggagcgcacagggcggcgcgcgccgcgagcagcgggca 
35 cctgagcccccaaatccgggcgcgtcgctgagtctcagccccaggtgccctcttcgcggagttgatcagcaattctttttcagtgg 

ccaattagaaagcttttcttgacatcagaaataagggtggtgccaaagaaagaagtcaaacgcccactccctttctaataacatcg 
acacaaagaagagctcatggttgcgtctgcgcttggtaacagtggctttcctctgggttagagccacaggcacaagcacccgctgc 
tatctttcttcttcgcctaccatgaatattttgcatgaaatccagaatgtaaccatttgcgttgacttaactgttgcatctggata 
ctagttatttatcagtggatggaacacttttttttccatttcattggatgatccgcatcaacccttggcagtgtggactgcgtggt 
40 ttgaaacataaagaaaacgactggtattaacccttgaggatctactttttctgtggctctagaacaccaatttaactttttttaac 

aagagaactcttgttaatgttttaagcaggttttattgaagaaaagtccttagagtatctagctaagtcttttatttagctactag 
gataactcgggaaatatgtgcattgccaaatttcttcgctcttaataattgtcccggctttgttagctgagtggtcttaatgggtt 
aaaatttcttgtaaatcacaaatgtgctgaaatttccaagtttaaagctccctgaggataagcacctgccttattcatctttgtaa 
gcgtcagagtcctttgaacataacaaatatttgtcggacttccagggaatttcagaagtctcaacaactcttattaggaaaaaaac 
45 taacttactgataactagcagaaagcttggatatctttaatgaactcaatgaaaagctaaacaatttccaagctggtagcattatc 

agatattctcattcatgaatatttaacttaattatatttcaaatgccatagattgtatgttaaaatatctgacacatgttttcagg 

ATTCTAAGGAGAATGACAAATTGTACATAAGAACTTGAAACTGCTAATTTCTCATCTAGTGTCTAAAAATTTGGTTAAATAGCCAC 

aagtaaggtgcaactttaaagtgctttcatactttctgatagcacagacatgtcattaactgtctttacagctggacaggaatgct 

TAAGGATCTAGCGTTGGATATTGCAAATCTACTAAGACAAGGCACCTrGAAATATCCTCTTTAATTTAAATAAGCTTTAAAGCATA 
50 CTGAAAATAGTATGTCTCAATCACAAGTGATGGTAAACTCAAATTAATGCCTCCTGAAATGACTCTTAGGTATATTATTAAAAGAG 

GTTCACCTTTAAGCTTCACAAAATATCAAGTTCATTAAATAAGACAGTTTACCTAAAAGAAGAAAGCACTGCTTGGTTCCTAGAGG 
GAGCATAACGACCTGTAGCTTGCCAAACCACCCCCATCAGCACCTTAAAAATAGGAAAGCAAGGCTTTAGTGAAAAGTTCCTTGCT 
ACGGTCTTTCAGGAAAGAAAAGCTCCAACAACTTGCTTTGGACCAAGTTAAAGAGATTATCTCCCTTTTTCATTACGACTGTCTTT 
CAATGAATTGAAGGATAAGATCAAAGTGCATTCATATTCATGTGAATTATCGCTATTGACTTGAATAATGATGGATTTCATTGTTT 
55 TATTTAAACTGAAACCAGGAACGCTGCTGCTTTTGAGGCTACACCCCTAAGGCTGTAGAATTTCTTCTCTGAGAACTCAAAAGCCA 

AGCAATTAGGTCTGACAACCACGTCATTTCCATAATGTACTTCCGTACAGAGGACTTTTTATTGGAATCGGTTACATTTCTATAGA 
ATCTTATTACCACTCAATTTTTGACTTCTTTCCAACCTTCTCAACAAAACTCCTAAGTTCGGCAAGTACACTTCCAAAAAACTTAT 
GAGT AAATTG T ACTGAGAAG ATACAGTG ATGTTT C AG AAGCTTTT ATT AATAG CTGTTCATGAATCAGAC AAATTAATGTTATCAG 
TAATTACCTCAGGAGAGTGTTTTTGTTTTGAACATGATACATTACAGTTTTTCTAGGGTAACTGAAGAACTCAGTTACAGTAAGCT 
60 TGGGAAAATGTGTTTACCAGCTGTTTCTTTCTAAATATGCCTCATGACAATTTTCTTAAGACATTTTCATTGGGGTTTTCCTCAAA 

CTGTCCCATCATTTTCTAAGGAGATGGAAGTTACTAGATTCAGTGGAACTCCCCCTCACTTTCACCAAGTGATCACTCTGCTCAAA 

taattcttattacaatgcttatcagtttggagaacactttttaggaaattcattacaataaagtaagcttgtcattgaattctgca 

AGCAACCTTTAAAATAGACTTAGGAAACTGCATTTTCCTGAACTTTAATATACACAATTTATATAGCCTCTCTAAACCTAAAAAGA 
GACTCTAGTGCAACAAAAGTCTATTACATTATCATGGTCTGCAGTGGGTTCTGGGAATATCCTTTCCCAGAAAGAGAACTGATTCA 
65 GTTACTTGGTTTCTCTCTTAAACTTCTGCCATACATTTAAGGCATTACACATAAACCACATTTTAAAAAAAATTCAATGTTTTTCT 

ATTCAGTTGGGCTACAAGAGATCTCTATTTTCATTTACCCATTGTGTGTTTTTAGTATTGCAAGACACTCTTTAAGCCAGGAATTA 
TTAGTAAATTGTTTCTCTTTGGGATATGACCATATATATATTGAAATTATTTGCATACGTTCAGCTTTACTTGTAAATTTCTAAGA 
CTGTTACC CTTGAC TT ATAAGTAAAATG ATAAG CAATT GCATATT ATTTCACTAGGGC AAAAAAAAAAAG CATTCCTTG AATAAAA 
AGCATTTCTTTATAATTCAATTCCTTAAGACCAGATTTGTCTTACTGATGGGAAAAGTATTAGTATTTTCTTCATATAGGCAGTTC 
70 ATCTTTTATATCGTTCATATAGGAACTTTTATTTTTTCACCGTAAAAAAATTAGGTAATATTGGAGTAGGAGGTAAAGTAATCCAG 

CTTTAGCAATATTTAGATGTTTTCTCTGAAATGTCAAAAAGCAAGGGTCCAAACTGTAGTGCAAGCATCTCCTCTGAAAGAATGAG 
ATGTAGTGCCACCGTGTCCTCGAATTTAGCCTACGTTTTAGCGGAGCTCACTCTCGGCTCAGATAATCTCTGGGGAAAAAACGGAC 

AATTTCCAGGAGTCAGAACATACAGTCCATTATTCTTCAGAGTAACCAACGCACAAGACATTTTGGCTTGGGACTTGATATCGCGA 
7 5 AATGACGTCAAAAAATTAAAAAAAAAAACGAAGCTCGCACATGCGCAATGAGGTACAGCTGCTTTTTATTTTTTTGTCTGTATCAG 
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10 
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30 
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40 



45 



50 



55 



60 



65 



CTATTGGCTCCTATCCCCGCCTCTGGGATCCGGCCTGCGCCGCGGGGTCCTAGGGGGCCAGCAGCTGTAAAGCGGTACGGGATTCC 

GCACCCTACTCCAGCAAGAAAGAGCCTGAAGCCCCTCCCCACCTTTCCCGGCCAGGGCGCTCTTCTACGTCCCGCGCGCGGACAGC 

CGGGGCGAAGTAGGCCGACCGGCGCGGCCGCAGCGAGTTTTCTGGCAGCGCTAGCGCCGCGGGGCCTGGGTTCCCGGGTTCCGGTC 

TCCGCCGGCTCCGGGCTCGCCCCCGCGAGTTGGCCGCACCGTTCCCCCGCCCGCGGGGCAGCCGCTCCTCCGGGAGGCTCCGGCAG 

GGACCTTCGCCCCGGCCCCCGAGCGGCAGTGCGGCTCCAGCTGGAGGCCTGGCCCGGGAAGCAAAGTGAAAGGACAGAGGCCTCCT 

TCCTCGCCAGCCGCCCGCCGCGCCTTTCCCAGCTCAGGCCGGCGGCCCGCGGCGCGGAGGGAGCGAAAGAGTCGGGGCCTGCCCCC 

TCCACCGCCCGCATCTCGGCCGCCGCACCCGGGTCCGCCCCGGGAGGCCCCGCGGGAGGGAACCCCCGGCCCGCTGGGCGCTTCCG 

CACTGACGCCTTGGGGCCGCGCGCCCCCGCCCTTTCCTCCCGCTACACCCGCTGGGCCCCCGCCCGCGCTCCCGGCCTGCTCCCAG 

CGCCGCCTCCCCCGTTAGAAACTTCGCAGACACCGCGAAGCTGCTCTTTGGAGTTGGAGAAACTTAGGAAGAATGGGAAAAGCCGA 

GGAAGTCGGGGAGGACCACGTTCTTCCCTTGCCCTCGGCCCGACACTCCTGTCCACATTGGACGCGGCAGCCTGCCAGCGCCCAGG 

AGAGCCGACCCGGTGGACA 
HUMAN SEQUENCE - mRNA 

GAGAGGCAGAGATCGGGGCGAGACAATGGGGATGTGGGCGCGGGAGCCCCGTTCCGGCTTAGCAGCACCTCCCAGCCCCGCAGAAT 

AAAACCGATCGCGCCCCCTCCGCGCGCGCCCTCCCCCGAGTGCGGAGCGGGAGGAGGCGGCGGCGGCCGAGGAGGAGGAGGAGGAG 

GCCCCGGAGGAGGAGGCGTTGGAGGTCGAGGCGGAGGCGGAGGAGGAGGAGGCCGAGGCGCCGGAGGAGGCCGAGGCGCCGGAGCA 

GGAGGAGGCCGGCCGGAGGCGGCATGAGACGAGCGTGGCGGCCGCGGCTGCTCGGGGCCGCGCTGGTTGCCCATTGACAGCGGCGT 

CTGCAGCTCGCTTCAAGATGGCCGCTTGGCTCGCATTCATTTTCTGCTGAACGACTTTTAACTTTCATTGTCTTTTCCGCCCGCTT 

CGATCGCCTCGCGCCGGCTGCTCTTTCCGGGATTTTTTATCAAGCAGAAATGCATCGAACAACGAGAATCAAGATCACTGAGCTAA 

ATCCCCACCTGATGTGTGTGCTTTGTGGAGGGTACTTCATTGATGCCACAACCATAATAGAATGTCTACATTCCTTCTGTAAAACT 

TGTATTGTTCGTTACCTGGAGACCAGCAAGTATTGTCCTATTTGTGATGTCCAAGTTCACAAGACCAGACCACTACTGAATATAAG 

GTCAG ATAAAACTCTC CAAGAT ATTG TATACAAATTAGTT CCAGGG CTTTT CAAAAATG AAATG AAG AG AAGAAGGGATTTTTATG 
C AG CTCAT CCTTCTGCTGATG CTG CC AATGGCTCTAATGAAGAT AGAGG AG AGGTTG CAG ATG AAGAT AAG AG AATTATAACTG AT 
GATGAGATAATAAGCTTAT CCATTGAATTCTTTG ACCAG AACAG ATTGG AT CGG AAAGT AAACAAAGAC AAAG AG AAATCTAAGG A 
GG AGGTGAATGAT AAAAGATACTT ACG ATGC CCAG CAGCAATGACTGTG ATGCACTTAAGAAAGTTT CT CAGAAGTAAAATGGACA 

TACCTAATACTTTCCAGATTGATGTCATGTATGAGGAGGAACCTTTAAAGGATTATTATACACTAATGGATATTGCCTACATTTAT 
ACCTGGAGAAGGAATGGTCCACTTCCATTGAAATACAGAGTTCGACCTACTTGTAAAAGAATGAAGATCAGTCACCAGAGAGATGG 
ACTGACAAATGCTGGAGAACTGGAAAGTGACTCTGGGAGTGACAAGGCCAACAGCCCAGCAGGAGGAGTTCCCTCCACCTCTTCTT 
GTTTGCCTAGCCCCAGTACTCCAGTGCAGTCTCCTCATCCACAGTTTCCTCACATTTCCAGTACTATGAATGGAACCAGCAACAGC 
C CCAGCGGTAACCAC C AAT CTTCTTTTGCCAATAG ACCTCG AAAATCATCAGT AAATGGG TCATCAG CAACTTCTTCTGGTTGATA 
CCTGAGACTGTTAAGGAAAAAAATTTTAAACCCCTGATTTATATAGATATCTTCAGCCATTACGACTTTCTAGAGCTAATACATGT 
GACTATCGTCCAATTTGCTTTCTTTTGTAGTGACATTAAATTTGGCTATAAAAGATGGACTACATGTGATACTCCTGTCCGTCTTG 
gttcaaaagaaagattgttgttataaagaattggtttcttggaaagcaggcaagactttttctctgtgttaggaaagatgggaaaT 
GGTTTCTGTAACCATTGTTTGGATTTGGAAGTACTCTGCAGTGGACATAAGCATTGGGCCATAGTTTGTTAATCTCAACTAACGCC 
TACATTACATTCTCCTTGATCGTTCTTGTTATTACGCTGTTTTGTGAACCTGTAGAAAAACAAGTGCTTTTTATCTTGAAATTCAA 
C CAACGG AAAG AATATG CATAGAATAATGCATTCTATG ATG C CATGTCACTGTG AAT AACGATTTCTTGCAG CTATTT AGCCATTT 
TGATTGCTGTTTGATTTATACTTCTCTGTTGCTACGCAAAACCGATCAAAGAAAAGTGAACTTCAGTTTTACAATCTGTATGCCTA 
AAAGCGGGTACTACCGTTTATTTTACTGACTTGTTTAAATGATTCGCTTTTGTAAGAATCAGATGGCATTATGCTTGTrGTACAAT 
GCCATATTGGTATATGACATAACAGGAAACAGTATTGTATGATATATCTATAAATGCTATAAAGAAATATTGTGTTTCATGCATTC 
AGAAATGATTGTTAAAATTCTCCCAACTGGTTCGACCTTTGCAGATACCCATAACCTATGTTGAGCCTTGCTTACCAGCAAAGAAT 
ATTTTTAATGTGGATATCTAATTCTAAAGTCrGTTCCATTAGAAGCAATTGGCACATCTTTCTATACTTTATATACTTTTCTCCAG 

TAAT ACATGTTTACTTT AAAAATTGTTGCAGTGAAGAAAAACCTTT AACTGAGAAATATGGAAACCGTCTT AATTTT C CATTGGC T 

ATGATGGAATTAATATTGTATTTTAAAAATGCATATTGATCACTATAATTCTAAAACAATTTTTTAAATAAACCAGCAGGTTGCTA 

AAAG AAGGCATTTTATCTAAAGTT ATTTT AAT AGGTGGT ATAG CAGTAATTTTAAATTTAAG AGTTGCTTTT ACAGTTAAC AATGG 

AATATGCCTTCTCTGCTATGTCTGAAAATAGAAGCTATTTATTATGAGCTTCTACAGGTATTTTTAAATAGAGCAAGCATGTTGAA 

TTTAAAATATGAATAACCCCACCCAACAATTTTCAGTTTATTTTTTGCTTTGGTCGAACTTGGTGTGTGTTCATCAGTTATTTGTG 

AGGGTGTTTATTCTATATGAATATTGTTTCATGTTTGTAGGGAAATTGTAGCTAAACATTTCATTGTCCCCAGTCTGCAAAAGAAG 

cacaattctattgctttgtcttgcttatagtcattaaatcattacttttacatatattgctgttacttctgctttctttaaaaata 

tagtaaaggatgttttatgaagtcacaagatacatatatttttattttgacctaaatttgtacagtcccattgtaagtgttgtttc 

taattatagatgtaaaatgaaatttcatttgtaattggaaaaaatccaataaaaaggatattcatttagaaaatagctaagatctt 

taataaaaatttgatatgaaa 

HUMAN SEQUENCE - CODING 

atgcatcgaacaacgagaatcaagatcactgagctaaatccccacctgatgtgtgtgctttgtggagggtacttcattgatgccac 

aaccataatagaatgtctacattccttctgtaaaacttgtattgttcgttacctggagaccagcaagtattgtcctatttgtgatg 

TCCAAGTT C AC AAG ACCAG ACCACT ACTG AATAT AAGGTC AGAT AAAACT CTCCAAG AT ATTGT AT ACAAATT AGTTC CAGGGCTT 
TTCAAAAATGAAATGAAGAGAAGAAGGGATTTTTATGCAGCTCATCCTTCTGCTGATGCTGCCAATGGCTCTAATGAAGATAGAGG 

AGAGG ttgcagatgaagataagagaattataactgatgatgagataataagcttatccattgaattctttgaccagaacagattgg 
atcggaaagtaaacaaagacaaagagaaatctaaggaggaggtgaatgataaaagatacttacgatgcccagcagcaatgactgtg 
atgcacttaagaaagtttctcagaagtaaaatggacatacctaatactttccagattgatgtcatgtatgaggaggaacctttaaa 
ggattattatacactaatggatattgcctacatttatacctggagaaggaatggtccacttccattgaaatacagagttcgaccta 
cttgtaaaagaatgaagatcagtcaccagagagatggactgacaaatgctggagaactggaaagtgactctgggagtgacaaggcc 
aacagcccagcaggaggagttccctccacctcttcttgtttgcctagccccagtactccagtgcagtctcctcatccacagtttcc 
tcacatttccagtactatgaatggaaccagcaacagccccagcggtaaccaccaatcttcttttgccaatagacctcgaaaatcat 

cagtaaatgggtcatcagcaacttcttctggttga 
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Table 30 

MOUSE NOMENCLATURE 
ICSGNM Runxl 

Celera mCG13559 

5 

HUMAN NOMENCLATURE 
HGNC RUNX1 

Celera hCG401175 

10 MOUSE SEQUENCE - GENOMIC 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 
15 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNT^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNTJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

2 0 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni , jnnnni^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NCTCTCTCTCTCTTATACACCGACTTCTGTCTTCTTCAGTCTCGATCAACAGCTGGCTTCATTCCAGCCCCAGGCAGAAAAACTTA 

2 5 CCATTTTTAACCGTCTCCTTTGGCTACATTGTAGCAACTAGGATCAACTCTGCTTGCTGACTGGAGTCCAACTGAATAGCAACCTT 

AACTACTGTAAAAAGCCCTCCGTCTGTTAACTGTTCTACAACCAGCTCATATGGGTTCCTCTCCCTCACTGTTCTGTTTAGAATGG 
ACAATCTTAAG AGT CT ATTTT AGG ATTCTT C CT CAT ATTCTTG CTTCTG CTTCCTAAGTTGCTGG CAGAGTAATTG AATCTCTCCT 
GGTTGAGGATAAATGGGGGTGTGGAAAGGGGCCAAGGATTGCATACTGAGGAATGTTGTTCTACATAGAAACCTGAAGCCAGGGGA 
AGGTGGCCTCTTACCAACCTCACCCTCCATCATTCCAATGCTGAGACACCAAGTATAGTTCAAAGGTCATCTGGGAGACATGGAGA 

3 0 CCATGATGAAGTATTAGGATAATCCATGAGAGGGAATCTAACCTGAGCAAGAAAGCTGACACATCCCCTCCGCAATCAGAACAGGG 

AGGGTG CT CCATAGTCCTGCAGC AC AGAGCTG AAG AGCTGG CCCTGGGTTCTGGGTATGTAGAG ATGCAAGGTT AG CAG AAG CCTG 
CTAGAAGGACTGGTGTAGAAAAGCTGTGGGAATCCCTTGTCAGGGTATATTCGTAAGAAATCTGACAAGAGGTCAGAGAATTAGCC 
CTGGAGTGGG AGCAATTGGGATGGGCATGGGAAGAGGAG AG AAAT CAT AACAAC CAATG CT AAAAAAAAACT ACTCAGAGGACTTA 
G CAACAAAAGG AAGGG AG ACACAAGT AAGTCCATGGGTTCG AATTC AGAGACT TGGTGT AACT ACAATG AAAG CGGC AGCGG CAAA 

3 5 GCCAGCTTGACATGCAGGACACAATTCTCAAGTGTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT 

CTCTCTCTCTCTCTCTCCCCTCCAGTCACCTATACACTTTTGGTGGACTAAATTTCTAAATTACCCACTCGGCTAGGCTGTATCCT 
TGGATGTAGTGGAACCCATTGTCTTCATATTGAGGTTCAGTCCTCTCAGCTTATGTGAGATACCACACCCCACCCTCCAACTCAGT 
CTCTACTGGCAATGGCACAGTGACCTGAATTACAAGTGCCTAGCnTGCTCTCTACGATCCTCCTCCCTGGAGCACCTTTGTCCAG 
CTCACCTCAG C CTCTCTAGC C CCTT CTCTGGGATTCAG AAGGTAG AAGCTCTATTCAT CTTCT AAGTC AAGG AC AC AT C AC CTGTG 

4 0 TTAGCACCAAAACCTCTTCTAAGCATCCCCAGGTGCTGCTGCCCCGTCCTCCCTTGTCCCTTCCCTCTTGTTCTCTGGACCATGCA 

CACATGCTTGCCAGTAGCCATGATACCCCATTTGCTGTCTGTTATTTGTCCTCTGTCACCAATAAGCCTAGAACCCTGACACATAA 

GGACCATTCTAGGAAGGCTGGGAGAAAGAAAATCAAATATTTCATGCTCTCAGAGAATCTAGGAGTTACCATTTGGAAAGACTAAA 

GGTCAGAAAAGACTAAAAGCCTATTATAGATTTTAAAATCTCTCAACCAAATAGCGATTGCCTGTCCAAACACTCTCGGTGACAAG 

4 5 ATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCTG 

G AATT ACAAG AAAT GAGG AGG AAAG AGG GGAAAG AGGACAT ACT AACAGTTAAATTTTTCTCAAAGCTGTCAATTGT AC CTAAGAA 
GAAACATAGTTGGTCCATGCCTGTGGCTGTGCATGGGCTTGTGTATGTGTGTGAGTGTGTATACCAGTGCCTGTGTGTGCACGTGT 

gcatgtgtacatgtgnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnwr^ 

5 0 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntgtgtgtatgtgtgtgtactcacatctgcatggggtatgtgtggtgtg 

ggggtgaatgtgcatgtctgtgcatacttgtgcctgtgtgtgcacactaaatctgcatgtgtacatgtgcgttcatgtgtgtccac 
aggcaagtttcctaagctccctaaaggggaggctcctggcctataaaatgggagtgactataggattcccaggattaagcagggag 
acaattcaatcactgctggttctatgatggcatacagtgggcaaggaagggagatcatgtcctatctagcttccattaatgagtat 
gtagcctctcgtctctctccaagccccagggtggcatcttccccagctcctggaggtggaaatcccttcataattccacaggtttg 
55 cctttatctataagtgtctgttcactgagttcagccagtttccctgtgtcctcaagctgatgtcacccaagcgcagaaagttcttc 

acagtaacacacagtcctctccaagcacagtcgcttttgccacgttggcttttctctaagaattgtcgaagtattaagtgtataca 
tagagatctgcgctccattctgcttttccaaccactcagcctgagatggagaggtgtctctgggtctcaagagagaatgtccaggg 
ggttggctctaccaggtctctggaataaatttacctgtcctagtcagtcctactgggtcagtctgttaggtccaatgctcaccagt 
tagaaccaagcttgccttaacttctgagtccatttgttatttcttacctcatcttaccttaataattagtgcaaatcgttctgtcc 

6 0 ctactgtgttcaaaaaaaggaaactttatggagcttttttatgcccttgtaaaccaagatcttttaaaaattattttaaggttgtt 

ccttggaggccacacatttaagtccctcagtctgtcattagaaggcaaccctgtggaagcctttcctattttatttgctctttttt 
gcttttgcaaaaaatatatgactgtggagctgcaaaccttgacctcctgcctatttaaacagcgtctggaaatctgaagtaattag 
ctctcttcttcttcctcttcttcttcttcctcttcctcttcctcttcctcttcctcttcctcttcctcttcctcttcttcttcttc 
ttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcacaacatcgttgataagccgtct 
65 tgtcctgctatggaatgtgactacccaaatcctaaggcattgagaccgaccatgtgcccttactgtcactgggtgctgaccactgt 

cagtgtacaaagctaaggaagggtaatttctaactcacattatctgtaaatactcaagggaatgagcacagttttggtgtgggctt 
ccctgtaccttagaagcagcagactgcagggaggaaagtgtcttcctgggatcttagcatatgctgatgatttccaacaatattta 
aggctgtgacatttcaagaacgagtggtgtcaatgtaaacaaactgctttcctagctgaaaagaggaagggagagggaggggaggg 
aggagggaaccaaccaagggggaggtgtttctgaaatgatctaccactagaggaaagcaattggaacacagaagcaccaggtaatc 

7 0 tcttttagaaaatgtattctgaattgtttatttggataaatactggctttaaggaaataaattgttggaatgatactcagattttt 

ttttctccttgtgcttagcctctgccatgttactgattttaaaaccattttgnnnnnnnnnnnitnnnnnnnnnnnnnnnnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnijnnnnnnnnnnnnnnnn^ 

7 5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 
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h^vINNNNNNNNNNl^n v 7NNIWNNNN>^^NNNNNNNNNNNNNN^'JNNNNNNNlJNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnwnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNI'ntfNNNNNNNNNNNNNN^ 

» NNNNN^gNNl'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 nnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNN>nJNNNXaNNWNNNNNNNNNimNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNtHsfNNN^ 

10 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

hnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'JNNNNNNNNNNNNWNNNNI^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

15 NNNNTATTAT ATAT TTTGGAG ATGATTTC ATAG AATAAGCACACAAAACTTTCAGTTTTCTGAGAC CACTTACAGTTAGCCAGT C A 

CGTAAGGATGTAGAAGAATAAGTCAATAAAACCGCTCCGCCCTCCATTGAAATGGTTGCCTGCCTCTCACTGAACCAAACACTACT 
tttaaaattcatggtagaaagtccaaatcctgttgtgctcacttttaaacttccccagcaacaaatttgtcagactgtcacacagt 

AGCAGCTTAAACAAATCTTTCCCTCGCAGTTTTTTTCCTTTTTTTTTTTTAATCATGTAAATTTTAGTGTCACTCTGGGGGAAGCC 
TGGAAGTGAAAGTTGTAAACCTTTCCTTTAGCTCTTGGTGAGGCAAGCGAGAGAAAGTGTGCATTGACAGTGAAATGCGCACTCTG 
20 GGTGGGAAGGAATTCCTCATTTCCCTCTCCCGCTGCAGGACTTGCATGAACTCTGTCCAAAGCCGCAAGGACTGCGCGTTCATGGT 

GCCCCTCGGTAGAGTCCCAGCTGCGCGCTTGCTGATTGCTATTTTGCAGCAAAGACGGGGCGATGATTTTGTTTGTCTGTGTTTTT 
CAAGTG CGTGTCAAGTG GCT CAGTGACAAC CCAC AC AGGTCCAGGGATGCCCGAGG CCGGATTTTTG CAGTTTTTCGTTGCTTTAT 
CCTGATCGAGCTTCGAACTAACTGAGTTACTAGCAGTAACTCAGCTGAGCAGCGCTCAAGGTGCGAACCTTGAAAGCCAAACTTGG 
TGCCTGTGTTCATGTAACTGTCTTTCCTAGGCTTCTGCCAGACAGACAACCCTAAACTCCATGCGCAGTTTGAGGTTTGACCCCAA 

2 5 CGCGATTCCTTTAATCTTTTGAAGGGCCAGAGAGACACCCTTTCCCCTGGAGTCAAGGTCGAGCGTTGTCTCTGCCACACTGTTCT 

GATGATGCCCTGT CTCGGTTGGTCTGTG TGGATGTGCTTGG CTGTGGCTCCAGGAG CACTAGAT CTG AAGTCGGCTGCT CAGAAAA 
TG CATTTGAGGGG AGTCTAGCTAGCT ATTTGAGGGAGTCTCG CTTC CACTGGCCATGAACTCTCCAG TAAAT ACGGCACACCAG AA 
CCTGGCTGCACTAGGAAGCTGTGGCCCTGGCAGGGGAGCGCAGGCAGCGGGATTCGACCCCTGAATTGGGACTTCTTTAAGATTCG 
TTTT AAAAGAAAAGCAAGGAGGAAAAAATGTCTTCCCAAAGCTCCGGAT C CCCCCAAACGCCAG GGGAGCACTG AG CTTTGCCCTG 
30 CTGTCACGATCTTTGTGCTGAAGGAGGAAAGTCGGGCCCACTCGGGAAAATACAGAAGGCTGGAGAAGTTGAGCCTTCGCTGACAA 

TCGCTGGACACCTGAGGAACTCATGGTCCTGAACTAGCATAAGGCGGAGCCCAGGCAAAGAGGCTTTGAGAAGAGATGAGACCCTA 
ATTTGGGTGGATCACGACAGTAGAGACCCACCAGCCGGGGGATTCCCATGCAAGCTGGACCGGCTGGCTACCACCGGTCTGAGAGA 
CGGGGGCGCTCAGGTGGGTTCTGGTGGCCACTTCCTAATGTCTGTCCCCAAACTCACAAGATCGACCCTAAGGACCTCCAGGTGA'G 
ACTGGTCCTCGCGCCGTCGGGGCGTGCCCAGTGCCCTGCTCCGCTTCCCAGGACGCCTAACGAGGGCCGCTGCTGCCCCCTGGCGT 

3 5 CCGGTCTGAGCCCCGACATGACCGTGAAAGGCCTGCCTGATCCTCCATGCCGCCAGCTCCTACCCGCCTGGGGCAAGAGAAGCCAC 

CCCAAACTTCAGACAAGGCCTCCGTGCCGGGACCTCCACAGCTTCTTCCTCTTCCACGGAACCCAGGCTGCGCAGATGCGTGTGGA 
AGGAAGACACACGCGGGGACCAGCCAGGGACCCGAGCACAGATGAAAGTGGAGGGGTTCGGTCAATATGTGGACAGTAGCGGGCTC 
CATGG AGTGGGT AGT AAG AAGTTCCGGAGG AAG CAAGG CC C AAG AG AAG T AAGGGACCCCGGAG CACAGG CCAGCTGCTCCGGCTG 
GGGACAGTAGCCGGCAGCGAGCCAAGCAGGAAGGAGACCCTTAAAGCTCTTCGGCGAAAATGCCCTCGGCGCCGCGGGGACGAACA 

4 0 AGGTGGGGGAGGTGCCCCTACATTGCTTAAGCGGAGTGGGTTCGTTGCCTGAAGGAGAGCTCCGGACTCCCGCCGGAGCTGGAGGG 

TGGATTCGAGCTCATGAGTTCGGGGTGGCCTGAGTCCCCCATGCTTTCAACTTTTTTTGTAGTCTAGAGTTCTTTGAGGCCTTGGT 
TAGAAAACTATCTCCTCTCCAGCCGCTGCGCACACTCAGAACGCGGCGCGCTGCGTAATCAAGCCGCAGCCCAGCCGCAGAGAAAA 
GACACTAAATAAAGCAACTCTGCGAAGGAGAGGATGCTTAAAACCCAAAACTTCTGCGGTGGAGCAGTGGCTGGCCTTGTTTAAAT 
GACTCGGTGCCACTTCTCCTCAGCTGCTAGTCTGGCCCAGGGAGGCGCTCAGAGCTTCCCCCACrCGGCCATCAGCCCTCCAACCC 
4 5 TCTTGCGGCCGAATCCCACCCTGTCCTCCCAGGACCCCAAGCCTTGGCTCATGGACTGCAGTGCAAGGCTGCCTAGGGACCATTCC 

CGGATGCCAGCCCAGGTCCCTGAAGCCTCGCGGTGGCAGCTTTGTGTCCAGGGAGCACAGGGCGTCTCCCTCCCGCTGATCTCCAG 
GCCCAGGGCTTCTCCGGACGCAGCCCTCGGTCCCCAAGCCCGACCGGTCTCTCGATTCCTGTTTCGGGGTCTCCAGGACCGAGGCC 
ACCAGTGGCGCCGCTGCGCCCGGCAAACCCACCCAGGGCGAGTGCAGCACCGCGCGTGGCTGCCTGGCGTGGGATCTGAACCTGGG 
CCTGGCTTCGGGCAAACATGGCAGCGTGTGCCTGTGGGTGCGGGGTCGGCGTGGGTGCGGGAGCTGGGGACGGTAGGGGCTGCCAC 
50 CGAGTCCCGGGCCGGGCAGCGTACAGTAGCGCGCGGGGGCGCGCGGGCCAATTCCAGGAGCGCGGCAGCCGGCCGCGCCCAGGCTG 

ATACCGGAAAGGCCTGTGATTGGCCGTCGGTCTCCTCTATGCAAACGAGCTGAGGGAATGGAATTCCTCGGGTCGGGCTTACAGTA 
AAAGCACGTTCATTTCCAGGCACTCTCATTCATAGAGCCAGCGGGCGCGGGCAGGACGGGCGCCCCGCGGCCGGACCCAGCCAGGG 
CACCACGCTGCCCGGCCCCGCGGCTGGCACTTCCATCCTGAGCTCCCCGAGACGCAAGAAAGTCACCCTTTGCGGCTCTTTCTAGA 
TCTGCGTTGGACCTTCTTGTTTTCCTTTCCTTTCCTTTTTTTTTTTrTTTAATTTTTATTTTTATTTTCCCTTTCTTACTTTTGAA 
55 TGAACCGGCTTCTAGGCTTTGGATGTTTCAACTTCTAGGCTGTGAACTTTTCTCCGATTGTTTCTTTTGACAACTGCGGGAGAAAG 

TGTTCCGGAGTTCCAGGCGAGCGGTGAAGTTGCGTGTGCGTGGCAGGGTGCGTGGGAGTGAGCGTGTGTAACTCGAGCCTACTGGT 
CTACGGTGCCTCCTCCCAGGCCCGCTCCACCTGCTGCGGTTACACGGTGCTCGCTCGTGGGTATTTGTGCGCCCCAGCAGAAAACC 
AGCCACCGCCGGGCGACGTTGGAGGAAGATCATCTTGCCAGACTCTGGGCTGACTCACTCAACCAATGTAGACAGTGGCTGACTTC 
CGAAGAGTGCGAGTCTGCCTGTGTGTGTGACCCAACTGCGGCTCAACTCCCACCAAACCACAGGATCAGCCACAAACTTAACCAGC 
60 GTTCCCAAACCAGAGTCCTCAGCTGTGGGAAGCTCTACCCTGAGTGTCATCGAGTTTGACTTTTTTTTTTTTAAGATTAGCTACAG 

ATCTTTGTAAAGCACTGACCATTTATTTGGCCAGAATTTATTGAGTAATGACAAGTGATCCTATCCCAGCCTTCCAACTACTGAAG 
CTGATTTTCAAGGCTACTTAAAAAAAAAAAAACTGCAGCAAACATTAATGGATTTCTGTTGTGTTTAAATTCTCTACAGATTGTAT 
TGTAAATATTT T ATGAAGTAGATCATATGT AT ATATTTAT AT ATACGAGCACATACATTAGTAG CAC AAT CTTTT AAAG TT ACGGC 
TCTTGCTTTTGAGAAACGAAGTGAGTTTTTCATGGTAAGAGGGGCGCTCTGTATGGAAGACACTCCTAAGTTTTGTATTTTGTTGA 
6 5 GACTCTAAACAAAACTGACCCGCAAGAAAGAAAAACAAACTGACAGGCAACTAACTGCTGGAACTTCCAAATCTAGTTTTTGCTGG 

TCATTTTTTGGTTGTTGTTGTTGTTCTGCGCATAAATATTTTAGGACGCGTATGGGAATTTTGCCTCCGGGACCGTTTGTAATAGC 
CAAAGACTGAACTTCAACTCTCAAAGCGAGGCTCTGTTGGGCATTTGACTTTGAATTCTGGTTGCCCACTTTTTAACGCACTAAGC 
GGCCAGTTGCTAACCCTGCTTGGGTGTGAGGCCGATCCGTGTAACTAGATCTCAGTCCGGGACTGATGGTAATTTAGTCTCCTACC 

cccacaaccctccggtagtaataaaggcttctgaacttgtatgttggtctcccgggagcagcttgcagaagatccgagcccctgtc 

70 GCCGTCTAGTAGGAGCTGTTTTCAGGGTCCTTACTCAATCGGCTTGTTGTGATGCGTATCCCCGTAGATGCCAGCACGAGCCGCCG 

CTTCACGCCGCCTTCCACCGCGCTGAGCCCCGGCAAGATGAGCGAGGCGCTGCCGCTGGGCGCCCCGGATGGCGGCGCCGCCCTGG 
CCAGCAAGCTGAGGAGCGGCGACCGCAGCATGGTGGAGGTACTAGCTGACCACCCTGGCGAGCTAGTGCGCACCGACAGCCCCAAC 
TTCCTCTGCTCCGTGCTACCCACTCACTGGCGCTGCAACAAGACCCTGCCCATCGCTTTCAAGGTACTCCTGCCTGAAGAGGGTGG 
CGGG AGGAG C AGG TGG AGGTCAG CCG ATGGCCAG AGTGAGC CTAGG GGG CAGAGGCTAAGG CGG CTTCT AG AG AAGGGT G CTG CCT 
75 GTAGTAGAAGTCTCTGGTCCTTCTCACTGAGTTTGGGATGGGGGGGGGGATGCTGCGTTACCGTGGCGACCCTCGGGAGGGTCAGC 
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ctcagaggtatccaagagggagtttttttaaaaaaaaatcaggataatttcagagcgcctaccaagggccttccttatctttgcta 

CGAAATAGAAAAAGTTAGAACCTTGGATCGGGCCAGTCCATCTTCCTTAAGGTTCCCCGAACCTCTGGATGAACACCCAGACCGTT 
TTGTAT CTCTCAAATG AAAGCATCAGGAAAT AAAAT AAG AG ATG CTTT AGT ACCTT CAGGT CAG AAGAAAAAAATAAAT AAAT AAA 

5 XTXTTTTTTTTTTAAATCGCGCTATAAGATTCAGCGTGTCCAAAGTCCGCGGCAAGGAGTAGTTGGTTAAGTTTGCCAAAGTCCGG 

AGTTTTTCCGAGCCTGTAGCCTGCTCCTGCCAGAAGCCGCAAGTATTGAATCCTGTTGCTTTTTCTGGAACCTCCAGAATATTATC 
GCTGGCTCACCTAAATTAAGCCCCAGGCAAGAAAGGTGACAAGGTGTCTACCGACACCCAAAAAGGTCCAATCCAGCAGCTTTTCT 
GTTTGAGCAAGGGGCCTTGTAGACCCGGCAACTTCAGGTGGGCAGCTCACGTTGGTCAGGTCX3CTTTTCACCCTGATCTTGCCCTA 
GCTTTGTGTTGCGTCTAAAACTTGGCTTTCAGAAGCTATATATAAACAACCTCGGGCGGTTTAAAAAAAAAAAGAATAAGAAGAAG 
10 AAGAAGAAAGAAAGAACCACCCTACAACTCTGGCAGGGAGCTGGAGGAATTTAGATTCTCTTCTTTGGTCTTCTCCTGAGGTGGGT 

TTTAAAAGGTACAGCTGAGAGCAAAAAGACTCTGTCAAGTTGTGTTTTTAAAAGGCTAAGAAGGCGGGACCCGAGCTGAAAAGGGA 
AGCTGCTCTCCTTTTTCTTTTTTCTTTTTTTCAATTTAGCTGAATAATTGTCTCATTTAGGAGGGAGATTAATTTAATTTAAGCTT 
TTCGTAGTTCCAGGCCTCAGCTGGATCTTGATCTAATTACAATGAATAGCGCTCACTTTTTGACAAGTGCTGTCCGGTTCCCCTTT 
TCATGCTAAAAAGACCATCCACATTAAAAAAAAAAATCATAGAAGTAGAATTTGCTGCTGACTCTGTCTGTAGAATTGCCACCTTT 
15 ACCACTGTTGTGAAAGCAACTTTTTAAAGGGGTAGAGGTGGGGTTGAGAGTCTGAAGGGGAGCCAGGCACTCGGGTTTTCCTTCCC 

TTCCAAGTATTGGGGAATCCGTCCCAATTCCTTTAGAAAAACAAATTTAGCTGGTGTTGTCTTCTGTTTACCCTGAGAGGGACCTA 
TCTGGGCTCAGCCCTAAGGTCACTTTCAGAGAACAGAGAGAAATCAAACTTATTGTAGTCAAGGAAAGGGCCAGTTAAGGTAGATC 
TCCCTGCCAGCCTAGCTAAAGGGACTGTGGCTTCCTTGAGGGAAGAAATTGGGTCTTTTCTGAGCTTTGTTGCTGTGGTTGTTGTT 
GTTGTTATTGTTGTGGTTGTGGTTGTTCTTCTTCGTCTTAGTCTACCAGGGAATCCCAGTTTATCAAGACACTAAATAACTGATTT 

20 ttaaaatggtcttcaggagttgacgtggtcccgtcttgagctaccacatggaaatgtttatttttcttttcaaaagaattaaagac 

CTTACACATTGCCTTTACAAGCCACGAAAAATAATTTTTTCCTTTTAACAAAAATAATCACTGCCGTAGAGATTCCCCTTTACAAA 

TGATTTTGGAAAGACCTCAGTGTGTTTCCCTGAGTGACAGCCAGGAGCCATGACAAAGGTCACGGTGGACAGGGAAGTTGAAAAAT 

CAGACCTCTGGATTAATATCTGTCACCACCTATGCTGTCCCACAGAGGGACGGCTGCTTCAAGGAGCTCACCAGTCAGTAGATAGA 

ATTTGCGGAGGGAAAGGAGATTTAAAGGCTGGGTTTAAGAGGAAGCTGGACTTGGAAACAGACCATCTTCCTTGCTGTATTTTCTA 

2 5 tgggccctggcccctctgtgtgccagctcctaccaaacacacagaagcagtttctaccaacagtctttacatttacatgtgaatta 

AGATTCCGGAATCTCTTTAGGGGTTAACCCTGCAGGACTTATCCTATTCCCTGCTGCCGCCACCACCCCCAGATAAAAATCGGATG 

ATGTGAAGCCCTGTTCAGATCACTTGTAGAAGAGCATCTCCCGGAACCTTCCGGAATCTTGTTAAGTCCTCCGCTTTAATCTTCAG 

AATTATCAGGAGACTTACAATCATGAAGTCCCTTGAAAATTGATTAAAATTATGCTAATTAGTCCTCCCATCCTCCACCCCTCTTT 

CCACCTATAGACTGTTTATCTCAGCATAGAAGAAACACTTAATTTCACTGCCGAGAAACTGGGAAATCTGCTCCATACTACACAAT 

3 0 ATTTGCAGATACCGTCTACAAAGTTGTCTAGGTGACTTGCAGTAGATTTTATAATACTGTAATAAAAGAATTTGTTTAGCCCCTGG 

TACACCAGAGCACAAAAATATAAACATACCTTTATCAGGGAAGTTCAAAGACCATGGGTGCTGATGGAATATGCTTTCCAATAAAT 

AAATAAATAAATAAATAAATAAATAAATAAATAAATAAAATTCTGGCCGGAAGACCATGATCCCTAGCTATGTGTTAAATGTCATC 

tcagataaattctacgttccattccacagcctctttgaaactctggaagattagagaatttgcagtaactaagttgttgctttaaT 

TTCAACCTGTAAAATTGTTGGAAAATGCCAGTTTCAAACTAAGAATAGGCTAGCCAAGAACAGTGCTGGGAAGTCCTCAGAGCAGA 
35 GAAGACAGCTGACATTTGGCCCAACTTCCTGATACTTGAAGAACAGGAGAAGTTCAACAAAATATGAGCTATCTTGGGCCAGCAAG 

TCCCTTCTTGTCTGTTTGGTCTGTACTAAATGTAAATGTTTCTCTTGCCTTACCTATTGTTTATAGCTTTTTACTGCAGACACTGC 
TTTGTATTTCTGTTTGAAGTTTGATTTCTTTTCATTATTTCTATATCATCTCTCAGTGACAAAAATCTATATCAAATTGGAAGACA 
TCTTAGCTTTAAATAAAACAACAACAGTGCTAGTAACCTAGCCCTAAGTGTGCTTGTCATTGTTTTAAGTACAGAGTTAAATGTCC 
CTGGATTTAATTTTGTCTCCTTCCCTTCTCCATCAAAACTCTTTGGAGATAAATCAAAAAGCCCAAGAAGTAGTAACCGAGCCACT 

4 0 GGATGCCCCCTTCCTGCTTCCTTTAGAAATGGGGGTGATGCAATTTAAACTCCTAATTTTTAGACTTTTGAATTCCAACATCAACA 

AGCTTTTCTTGGCCACCATGGTCCTCTTGTGCTGTAGACGAGGGGGCCTCATGGGTTTGACCTCTTGGTAATGAGGGATCCCTGGA 
ACAACCATGGTAAACTGAGGCACGGTGGGGCACAGTGGGAATTCATGACTTGGCGTGCCTTTGGGCGCTCTGGAACAGGATTTATT 
CATTTTGGCCTCTTAGGAGATATGGGCCCCAACAGTCAGGCATTCAGACTGGAAGCCCGGATGTCGATTCAGTGCCCTCGGAGCCC 
AGTGGGTGTTGAGATGAACTGGAAAGGCCTAGGTCTCCACAGGGAGATGAAGGCAAGGAAGTGAAGCATTTTCACAGAGGGTATCT 
4 5 CATCCTTGTGAGCAAACTGTGCAGAGGGAAATGAAAACATTGATGAGAGAGATGGGGGGAAAAATAGACAGAAAACAGAATTTACA 

GGAGTAACATTTTGTAGGAATAGAAAGAAAAGATAATAATGATCAATTAACCGAGCAGGGGAATTTATTTCAATGATGTTCTTTGA 

aacaaaagagttgtcttattaccactcctaattaaaggcatcaaacatttgtggtgggatagaaacatctaattacatattgcttg 
gagaataagcgtttttaaaatctcctttgtagaaaacacgtccaacagttgacatgaaagggttaaaagcagaggcaaggggccgc 
agggtccttgtttcacaaagcaagtgagtgaaaacagataaaaattaaagagatagcaagatacatacccagtcctagagagcaga 
50 gtgtcctagtgatgtcctaggggtcccctctgtccatttctcagggtagctggggcaatttcctgacataggttctttagaacgca 

ggagatagagcagccacaatgaataaaatcgcccagatagccatctgcaggacatcgaacagcgggaaggagacatgactaagcac 
ccagtaagaatggcgagcagagagaccagaccttgataccagattagcagatctgcggcggggttatttcatacagaatgagaaat 
atccctctgatagattgtgaagcagccagtgtacaaaaactgagaaaaacaaagtggcagtagaagaagagatgtttctgctgcca 
tcccgggaaaacctgcccgaggatgaccacacaactgagataaataacagacatctcaccgaagactgacagcatgtgtctggaat 
55 ggttggaacaaactgaactctcggggcatggcgatttgaaatcctgtggtcgctttgaatatggaacaaggcaaacataaccgata 

tcaagtcaaaactggaaactttagctgaagtcaaagaacggcaggcttggtggtgcacacctgtaaatcctgacctcgaaggctaa 
gaggactgggagttcaaggccattctaggctccatcgtgaaaccatagctctctaaaacaaaaccaaaaggaccaaagagcagcca 
agcagtgggtaatgttttgtgaagcactttcaaggcttcagagtgttttaatctgaaattactactttttttggttttctggatat 
aaagtaagctcatctacaagttgtctttccaaatatactaagcccttaccttttcagtggcagtaacggaatcccccagaacacag 
60 ttcatacagatgccagacagcagtctggttctacctttgatttgaggagaatgaccacactggagcacccgtagtcactgaggtca 

tcccgcttgtaattaataataaagaagtggcccgtgtctagtttttctccttgggtgcaagagtttgctgctggtgagtgtccaag 
agcggcaggaagaggtgccagagattagctgcagacagacagtttaagtatttccgggtcatccttggaagctgcacactgggtgg 
cacacacacctctaaccccagcactagcagagaagagaggaagatcgggggttcaagatcactcaagggttcaagatacagtgagg 
CGGGGGCCAGCCTGGGCTAT CTGAGACC CTG CCTCAAACAACAACAACAACAAC CAGTAACAAATTT AG AGCAG AACT AAATTT AA 

65 atactttcatccaggtttccttaggtgcaccaagaaggggccaagcaagtaaaaggtggggccagagagatggctcagtggttacc 

aacatgattcatgatacagagaatgggtctgattcctagaacctatgtcaggtggctcacatctgcctacaactccagtcccaggg 
taatttgctcctctggccttcatggcctgctctcaagaaaatgcccacccacatacacttaattcaaaatgccaagataaatcttt 
ttttgaagtggattagatcacaaatctacaaacacaagactttctgtctttcgaatatgaggtcttaagagataactgtaccaatg 
agaaacagtagtagcttttcagaattcctgtccccgcttgtcttgttcccactgtgtcctgtgaccttctgtggcttttctccttt 
70 aatctctgtgtcttccttatttgaaaatccacacctgtctctgcatcgcaggactcacagcaagctgtttctgtcacgatgatcaa 

atgatgacggacggctcttctataaactagaaagtgtcaccattaagcattaagtttaacatcagcgcaattgccagacaaatgac 
acagccaggtgcctgtgacagcactgatgtctgcatttgtcccttggttgacgtctaggtggtggcactgggggacgtcccggatg 
gcactctggtcaccgtcatggcaggcaacgatgaaaactactcggcagaactgagaaatgctaccgcggccatgaagaaccaggta 
gcgagattcaacgacctcaggtttgtcgggcggagcggtagaggtgcgtatctgtcacggatgggtgtgaaattcgaacccgggtt 
75 ttccaaatagtagccgtttcttattattgatgcagcataatgatatttatttaaggtaatgtttatttgatacctaacaactggat 
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attatcacgttttgatgactaaattggcttacaactgacttggaacgcacagcgtgtgatggacttggaacgcacagtgtgtgatg 
cgtgaattgtgaagttcaataaaacattccaccgttttcctaaactgagataagtgagcgaaccaccccagaatgaggactgagat 
tgtataatgggtggtcactatgggataatcaaagccatgagcctttatcatatggtacttacgctccctcgaacatgcgacagggt 
ttcagttggtcacatcaataattttgggggaacccttattgatatagttttaagtaagcttatattcctaggattaaaaaaaatgg 
5 actcttactggtacatctgagagcagtgtgaccttcactatgcattctttgtgtatggtttggtgggagaagccaggctcacttaa 

catttagatactgctcatgtgagagaccaaattatttccttagcccagctggacatgcagttattatgcctcacctttaaccagtt 
attaaactattggagtagaaagaggacctgctctcactgtaggcttgtctgctttccagttatcttccgaggtatgtgttctctct 
tcatttcaaggagctacggcacattttacaaacatcagcaggccgtgtgagagtctaggagcaaggtcttcgcttaaaccctcacc 
tttgtaatgtagaattgaacgatcttagccgtaaatgatatctctagcttaatcaaagcggaatgacatatatctaagtcatacga 
10 tcagttctcagagaggggaagacacagggaggggctagtcgtgtccatcgctcagtggtagagccttccgtgtgaaaggcctttag 

tttgatccccagcaccaagcaagcaaaacaaagcaggtagactggcaacagacaagaaatgtcaagcaaagggattgttactactg 
attctgaaggcgttcagaacagtggaaattccgtgttcatagtgggaaagaggagagagttgagagtgtgagcctggacttctgtg 
tttgctcccctacccctgcccccagatgcccagggcattttcagaatgatgtcacagctggagaaaaaaatgtagagaacatataa 
tgttattgaaaatatgtgttcgcgctactgtgctaataatagggtgattgaaagaagagtctacccacttatcgaaggcctgggag 
15 agcctgcgcccttaagtggatccacttggaatattgaaagtctgcctttcagcaaatggaattcgcattacggttcagaggcatgt 

gtttagaaaatatcagggaggtttcagatgagtcgctggccgagcgggtgggaagccaagaagaaaggaagaccccaacagccagg 
cccacgcccacctgcctagcaataagcttagttcgtaggatctagctgggttgccagagaacatgtccccatactcctaggcgtct 
aagtgggtctttttgtcatgtttggctatggaagtttcgaagactatttaatggactattccagtgacattttcccgtagggagtt 
gcatggtggctttgtgacgaccgtggcagccagttgatgatgatcaagagtggggttctgaaagcagcgtgcctgcctaccttggt 
2 0 ggtgctatgtgctggtcgcctatccctctttggccatttctgttttgagtgggtgactaagaggtgctggtgtttacctgaggaac 

aatggactgtttccccaaggcgtggagtgtttgcactctgctgtctgattcgtgccagtgtgcacttgagtttgcataaccgcccc 
ccccccccaggaaaacagcagcacccaaggcgaggctggtttcccataccctggaatgaaaaaaattaatcagatgcaaaaaattg 
gattatatttgacttgagcaggctctcctcttcatgaggggtaacgagtaattaaaactcaggaggactaattgaccacttgaccc 
agttatggtttctatatataatgttggtcttgagtttttatggtttaaatttttcatgtcaataccaagacaagtgagctgtcggt 
25 gtaataaacatggttttatctcataatttcactttgtagtcacaaaatatgattttattttgatttttcatgccatcaaagcctgc 

tggatattccccagcccagcccaccccaccctctctcactctctttctctccttctctcttgcgatttgcttcccattagaaactg 
aagaaatgactctcactaattctcacaattagccctaatctccctggctgaaccttatcctttaaaagttgcattatgctttatgg 
aacgatcttaagacccgactatttcatttttcatttttttaaatgtgcctaaaaatatgccctcagaggccacacactggcccaga 
aggtcctggccttccaacacatccacattccgtaaggtcagtttgggattctgtcagtgatggcttctcggaggggcctgggtact 
30 ccgtgtgggataaagggtagagatgacatgaatggacaccctcctttcttgttaccagatgccagattttgaggattgtgaccctc 

acagaaactgccagttaaccaaggaaggatttttctctgttccaagaaatggatctgtctgggagctggctgatgctcagctctaa 
cctcaggttcagcctgtgactgggaaaacctgcctgtctggcttctaagccctggctgcctgctggcccctgtgaaaacctggtga 
aggcagaggaagctcctgcctgcttcctccatgaccatggcttccgcctgctctcctttagatcagctcgggtgtatctcctcatX 
ggaatgtttctccctttgattcccaatctgcatgttgattatctgaggggctctacaaaggaaggagagatagctgctcccggttg 
35 ggagtttagggtggggtgaaaatcagaggggatcttgggagaccctctctgaagtccagagattaggagggcgctcaggaggctgc 

ccagaacaatgcatgctttagtcacagggcctgagattatcagtcatctccgagttcagggtcaaaaagagatctctttcatgagg 
gaggtcaattagctgagcctttttctcggtctgtaacttgctcccatgagctggggtgtgaggtgacaaacatttaagaaaccttg 
gcagtgacatctgcaaacacccatttcctgctggggtgtttcaccagctgccgaagacttgatccatcagtgaacttagctttaac 
gatgcctgtcacagggaaacagatcacgcaactaccaaacatgacaacagccgtgtggcaaatgtgaggagggagaccagagccaa 
40 tgctcacttgttccaagttggtgattctttaaatctctggaagctgtcatagataattctgaaaatccccccaaagatttcctaag 

gtccaaaaaaaaaaaatgcacacgggcccagatttctatagtgcagcttagtttcgggattgtttatggatcttcctgggacgtgc 
tgatactaaaacgtgcgaatctggaacgtgtcttggactgctgagggtcagttcaatgccaagtcttaaacacagcccatactcag 
aagataaatatacatgaggacccacaaggttgacattttcctgtgcttctctgttgtgtggatggcggtgatatctgtagactcag 
gacctggttggtagagggtaggaaggtatagcaatttaaaaggccagggcaggcatccggtggaccactaggcatatggctggatg 
45 taatcgtctgtgtgggagcgaagccaccattggcagagcagtctcttccctagtgactgtcagtcctggctgcagtgacatgcacg 

cacatccccagaagaccagtagtctgctgcttgccaggaacaggtctcctttcttagtggaatctgctgtttacgctgacatcctg 

GCAGCTCAGAACTTGCCCAGTTTGTGCTTTTCTGAAGTGAAATTCCTTCCTGGANNNNNNNNNNNtnWNNNNNNNNNNNNNNAATA 
TTTATCCCGTCACAGTCTGGGCTCCTTCATATTTGTGTAGTGTCGGTTTCTTTAAGCATTTCCATTCCGCTTTTACGTGATTTGGG 
GTACAGTGTGGGATGTTGTCTCTCTCGGCTGAGCGGAAGGCTGTGGTGGAGACGCGTTGCGGGAAGGATAAACTGTTCTGGCGCTC 
50 CAAAAAGGGAGGGCCGCCTTGGTGTGCGGCTTTTCCGGGAGAGTTGGTCTTAGTGACTCATGATGTTATCACAGGATCCATATCAT 

TCTCTATTTGATCACAAATTCATAGAGGAAGAAGAAATCCAACTGCCACCCCTAGGGATGTTTCTCGGAGAGCAGTCCA'TGTAAGC 
ACTAGAAACTGATTGTTGGGTCTCCTAGGGAGAACAAGAAGAAGGAAAAGGTGTGCGCTATGTTAAAATCCAATGTCCACTTTTCT 
TCCATTTTCTTTCTGTTTTTTTTTTGGTTCACGGTTTGTAATAGCGCATGTAGTAAAATCTGTTTTCTTCGGATTTAACTACAAAC 
AAACAAAAATAAAATGGTACAAAACAAAAATAAAAACTAAGCAAAAGCCAACAAAACTAAGGGAAGCCTGGGCCCCTCAGAGAACA 
55 AGCCCCGGCCGGTCCTAGCAAACACTTCCTTTCCACAGCAGGCCAACAAGCTTCACCCCAGAACCAACAGCACTGACTCAGAATCT 

GCCTGTAAGGATCAGGTTTCCCCTTCTCTTTATTCCACAATAAGAGGGTTAGCAACACTTTCCTCAAGCAAGCTTCTCCCTGTCCA 
GCTTAAAGCGTGGGGTGGCCGGAGCCTCAGCAGGGACCAGGAGCTGCCCGCTGGACGCTGTCCCTGATGGAAACTGTAGTGTCATG 
CTCTACCCCAGCGGGCTTTACAAAGTGCCAGGCATGGCGGCAGGTAGCTTTTTGTAGCTGAGGTTATTTGCATGCGCAGGATTTTT 
CCCATGTGGGGCAGAAGCAGCCCTCCAGCCCTCCTATGGAGCCCCCTCCATCCCTTCCCCAGCAGCTAGGCTTTCCTTATGAGCCA 
60 GCCCTTTTTGGTCAGGACTAAAGACTATCAATCAGAAAGTACCTGTGAGAGGAATAATGGTTGAGTGACTTTTAGAATTTCCTGTT 

tgacagcatcatagacataaacagtgatccagctagccactcagtgagaatagttctaacaaatcaacctgctagctcgctctttc 

ttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttcttctccttcttcttctc 

CCTCCTCCTCCTCCTTCTCCTCTTCCTCCCCCTTCTCTTCCTCCTCTTCTTCCTTCTCTTCCTCCTCTTCCTCCTTCTCTTCCTCC 

tcctcctcttcctcttcctcttcctcttcttcaccttctttttggtactggaagtaggctagttatagaagaatatattctgtttc 

taaaacaagctgagaacagtagggggtgtttaagaatgactgcggagtcacgctcgatgtctatggaaggtcggtccagaaacccc 

ctccattcaattcagacatctgcagctgctccagccacttatacaaaatggcacagccttagtaactaaccctcaggacaccctct 

AA CAT AATTTACATCACACCTAGATTGCTTATGAATCTAGCTAACAGAATATCGCTTGCA CATT AATAGTTGCTGTGGTATTGTTT 

agggaatgataataaaaaaaaataaaaataaaagaagtccacatatatgttcagtacaaatggatttccccacagatatttgtgat 
70 tgcaacttcttgaacccaggggacccatggacataggaccgactcatggagtggtgtgctgtttgtagactctgttgggccgttag 

G CAGAGGAG CCTCTACTTT CATTG AG AG AGTTCTTGG ACTAAAATGTTCTTG AAGCCCCAG TG CACATG AAGCCCCAGTCAAG CAA 
TTAACAAGAATGGGTAAGCAAGCTGTCTGTGAAAATGTCCCAGCGTGCCAGCCACCTATCAGGGAGCGGGTGGGTAACGGTAATCT 
AGCTGATCACTTCATGCCTGTGTTTGTAAACATGCACTAGTGCGTTTCAGGCAACCCCTCTATGTCCTCCGTGCCTGGCTCTGCAA 
CGAATCTCACATCCACACATGTTTGGGGCTGTGTGGAGGGTGGAGCTAACAGTACCGTCCAGTTTTACTCTGCACTGCGTTGGGGT 
75 TCCAGCTTACAGCCCAGCCTCTATTAGCCTATATTGGACAGTCTATCCAGTTTGGGAACTCTATTTGCTATGCCCAGACACTCTCC 



620 




WO 03/008583 



PCT/US01/51291 



AGCCAGCGAGCCAGGCTACATGGGTCCCCACGAGTGTACAGAAATCCCAGTGGTCTCCTGTGACAGGCTCAGGCTGCAGTGCTGGA 

GCCCCAGCACGTTGCCTCTGGCTTCCTAAGCCAAGGAGGAAACACTCAGGAGCCACGCAAACTCCACGCCTCTCAGAGAAGATGGA 

agtgaattggaggcaaattatctgactcatagtactccatgcttttagaaacttaagaccctcttcatgaacacatggacccaaag 

GTACCACCTCCCCAACACCTGATCCCAGGAGGCTCAGGTCCAGAGAATGGGAGGGCTGGCCAGTGTCCTCTAGAGAACTGTGTGCC 

5 tctaatccagtcactttatgcaaaggaaggagttgtatggaattcatccgcatccgtatcggatctttgtggataagacaagaagg 

gagggactgtctggaggtagaaaggactcttgtttgattacagtattggctgtgggtcttcacagacatttttatttctatttgag 
atgtctgtatggaatatattcagcctctatcagtttctgcctcttattaatgagaagctatctgagtctggatcattcataaggct 
ctttgtctttttaaacgatgtctgcagaacctgcatgcagtaagggccccattttcatccttgtatttaaaccacccaagaggcag 
gtccccttccctcttctttcctaggtcagtgattgatcagttttgatgagcctcttgcttagtttgtctctgctgggatgagtttt 
10 gacccctaagggacatttaatgaggtctgcagatgtttttgattgtcacccacggagcctgaggggtggtccctactatccagtgg 

ataaggcccaagatctgctaaacaccctattatgtgcagaatggcccctcccacccccaacaaagaacaattctaaaactttaatc 
gtgccaggactggagaaagccggacttgacccaacacttccagaagttgttagatatctatctcccttgctcctcctccttccact 

CTTTTCCTTCCTTGAAAAAAAAATCCGCGAAAATTTTAATTCATGGTATTCACACTGAGTCAAAGAGGAAACAGACAGGAGGCTCA 
GAAGTTCAAGATCACCCTTGGCTTTGTGTTGAGTTCCAGGCCAGCCTGGCGTATAAGAAACTGTGTGTAAAAAACAAACAAACAAA 
15 CAAACAAAAAGAAATAGTAAATGAATAAGAACGTGTCCAGAAGCCCAGACGAATGAGCTTTCGTGATATCTCCCCCCCCCCCCCAG 

AGCTGCCCAGTGGTACCCTCAGTGGACAATTCCTGCCTGGCAGGTAGGCACTCACTCACTCCTTAGATCCCTGCTTAAATGTTCAA 
CTCTAGGCGCTTAGCACTGTTTAACGGCTCTAGGCTGTAGACCTTACCATCTTCTTAACAGAGAGCAGAGAGGATGTCTCCCATTG 
ACACTTAAGAGCACCCATTTCCTTGAGGATGCCTTTCCATCAGGGGAAAATTGGAGAATGCTTGTGTCATGCTTTGTTGAATGTTT 
GACAGCAACCCCCACCTTCCTCATGGTGACAATCTGAAATACCTGCAGACTCTATCAACCCTCCTCGCCTGAGGGTGGAGAACTTC 
20 AGAACAACTTCCCTCTGTGCCTGTCGGCTCTCTGCCGCTTTTGCCCAAGGGAGGAGAAGGAGGAGCCTTGAGGATCGATTTCAGAG 

ataaacgctggatactggttaggttatgccttccctgggtcagaacaagctggctcaagtctccatgctgggtcaggtctcagcag 
ggacagtatccctagaggagacagggacattggcagggtcactgatagacctgtttcttgtggctccttgtggatttctgagagag 
aaagcctcctagcctacccttcctgcccaaccagcctcctggagctctgagggcccgaaagggttatattcagcgggcactgagat 
tttagattagcaatgggagagaggaaattaaatatggactgtaatatgaagcactgtttttcatgggaaaagaagttctcccaact 
25 tagccagtccaactcttttgtccaaccgttaatagcatgcaaatatttatgaatcatacatgccccttctaattcccgtgtgtatt 

ttcacaataaacagtgcgtttcgacaatggggcagaataatccctttgtcccgtagcagagctgtgcaggctggcacccggcagca 
tcgcattcttcccgagtggtaactgctgtctccacccaagcttaggggaggtttatgtctgtgtgacccgggtggacgggctctgg 
acggtcctccaggcagtgctccaggccaccccgtgttactagaagctattcttatctcattgtttttaataattttcaagggagtg 
ctcacacttgggtcttctctggtggacacagagagttgatgtgcactgaggtttgctgccacctcttgctgcaccgttgacttcta 
3 0 ttctggccaaattcctggactccgggtcacactaaagccacctgattcctctgattcatcgcaattccacagaaacacgtatctct 

tcagaatgattcggcgggtctttggaaggcggtgtgagggaggctgagaagtgctcaggacgccctgagatgtgtgagccttggtt 
tttcctcctgtgtagtgggcatggtggtgcctttcactcaggcctcacagggttgttgttaataataatagcaataataataataa 
taataataataataataatagcaagatggtgtacttatgaggagacttaggagacgaggcatggcggctctttctactgaagggt6 
ggattgttggaagagaagggaggagatgacaggaagttagggaaggaggtgcccctcctactgcctctcatccacgacaggggact 

35 TTTATCCCTTTGTTCTGCTAAGGACCTGATAAAACGGAGGCGTCACAATTACTCATAAATCAATGCATGCATAACAGTAATAAACA 

ACTAATCATTTTCAGGGCCCAGTCTGGGCCCTGTGTGTTGTGCATATGCAACCTACCTCCCTTCCCTGTGTCTGTTTGCTTACCCC 
GTCTCCTAAAGGCATTTAGGGAGAGCATTTCATTCATTCATTCATTCATTCATTCACTCATTCATTCTTCTCTTTTGCTTTTTTGG 
AAACAGAGTGAACACTGTTCAGCCCAGGCTGGCCTGGAATTCACAGTGATCCTCCTGCCTCAGCTTGCCATGTCCCCGTTCATCTA 
TTTCTTGATTCATCATCGCACATCTGCTGTGCACCTATTGTGTCGGCTAGCACTAGAGGACCGTGAGTCCGCTGAAGAGGCGTTCT 
40 CAAGGTCAAGGGTTCATGAGGGGCGACAGTGAAGCAGGCCTTCACTGTTCTGTGTAGACGTCTCTGTGACAAAGGACAGGTGCAAC 

GGGGGCAAATACAAGTTGTGTGTAACCTAGCGAAGGGCAGATGGTTTCCCCGGGCAACTCGTCGTCTCTCTTGAAACCTATGGGAG 
GCAACAGAGTGTGCATTTGGCGGGGGTGTGGGGGCGCGACTTGTCTGTCGAGGAACCAAGAGATACAAGGGTGGCCTGCTCTGGAG 
GCCTTGGCATACAGGGGGCTGAGGATGCTTTAAGGGCCTTGACATCCATCCTGGGCACTAGGTCTGATGCCAGTGACCTGGCGAGC 
AGCCAACAGATCCTTGGCAGAGACGTACATCGACACACAGGTGTGGTGCACAAACTTAGACTGCAGTGTGCAGAGTAGGGAACTTG 
45 TTTGGGGGTTCTGGGGTGCTCAGAGACCAGTCTTACTAGTGTCTCCTCTCAGGCAGCCTCAGATCTGTGCATGGAGAGCTCGCAAA 

TAGCCCCATTTAGCATTAGCGCCCACCTCAGGCTGGTGTCCAGCTTTCCTCTCTTCCATTAGCATCCAGTCCACCTGCCCTGCCTC 
CTTTCAGAGCAGCAAAGGTTCAAGAAGATGCTGAGCAGGAACTGCAGACCCCAACACTCCCCTCCCTCCTGAATGCCCACACCCAT 
ACCCAGACTCCCTGCTGCTCCTGCCCAGGTTGCTGTGGGCATGATGCTCTAGGCCACAGGTACAGGCGGGGGATTAGTCAGGCAGC 
CTTGGGAAGCCACCTTAGGCTTTTTCCCTGCATGGCCCCTACACAAGGCAGATAGACCAGCACAGCCTGGGGAATCTGGGCATCTA 
50 TCAACGAAAGAAGTCGCTGAGTGGAAGGACAGAAGAGCACGCGGCCTTAATCTAAAGAGACTCTTGTGCAAGTCTGGGCTAAAAAC 

AGGCTAGTCATCTGAGATAATGTGGGGCTAGGATTCCAAGTGAGTAAGACAGGAGAGAACATGCAGCGTGAAGAAAGAAAGCAGAG 
TCCCTGGGACTCTCTTGGTGCTTTGGTGGGGTGGGCAAGCGATATAAGTGTCTGATCCAATTTTAGGATGTTTCCCAAGATGGCAG 
AATCTATAGACATCTCCTTACCTTATTAAAATGGGCACAGGTATAGCATTTGTGTGCAATCCCCTCTCTCTCCTCTTCTGTATCTA 
GTTTGTGTCATCTCAGAATGACTTTACCCTACCTGTCGCACAGCAGATGCCGTATCTCTGTCCTGTATGTTTGAGCGGTGGTGGGC 
55 CGGACCCTCAGAGACAGAGACAGGACCCACTGCGTTCATTTTTTCCCTAAGGTTGTTTTCAACCCAGCACATCAAGTACAGCCATG 

CTTCCCAGGCAGGGGCAGCCATCGCTGAAAGTCGGCAGAACTCGTTGATTCACTTTTTCAAGCTTGTATGTGTGTGTGCACATGTG 
TGTGCAGGTGTGTATGTGGAAGCAGCAGCTGCTGTCCACACTCTTTCATCACTTGGGATTTTTTTTTTTTTTGAGGAAAGGTCTCT 
GACTGAACCTGGAGTTCACCATTTCAGTTGGCAGCCCCCCTCCCCCAAATCCATTTGTATCAACCCCCAGGAATAGGGTATAGGTG 
CCTACTGCCCACTGGCATTTGACACAAGTGCTGGGCGTCCAAACACAGGTCTTCATGCTAGTGCAGCAAGCACCTTATCTACTGAG 

TTTATTTTGTTTGGGTTTGGTTTTTGGAGCTTTCTCTGTGTAACATTGGCTGCCCTGGAACTCACTCTGTAGACCAGGCTGACCTC 
AAACTCACAGAGATCTGCTTGCCTCTGCCTCCCTAGTGCTGGGATTAAAGTGGGGTATAAGCGCCCTGCTCTATTTAATTTAAATA 
ACATTAGAACAAAAGACACAAATAGGGTCCAAGCCCAGCCCCTGAGCTCTACTGAGTCACTTCCAGAGAACTCCAGAGAATGTCAC 
ACATGGCTTTCCCATTCTCCAAGTGGATGGCTCACTCTCAAACTGCTGGTCACTCCGCACAACCAGGCAAAGGTTGTTTCTATGGA 
65 GAACTGAGTTCTGTGCTTCAAGTTTTCAGTTAGGCTCTTGAGGCTTGGACGTTGGCCAAGAGCAGAGACTCTGGTCTGCATTCTGC 

CTACATGGACACAGACAGGACAGGGTCAGGCCAGCTGGACACAGGGGCTCTTCGCACGAATATCAGTCAGCCTACAGAAGCTGTGC 

aagtccaatgggttgtgtcctgcctataagtccctaagtaaattatgcaactctaccgtcaacagatcatggtggaaatagcaaga 
ggaagggaaatggaacggacacacgtgtaagtgccggctgttaggaagcaccggtgggaaaataaggggggaaatgctaagtgcat 
gctgggaatatcctgcaaacacagaagttatccctggaatctgggggagagcattcatttccttggaaaaaaaaaagtccccaacc 
70 gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtggttaggcttgcacatgtgtacacatgtgtggatctcagaggacaatt 

tgtgggaaccagtctcccctttttcagtataggtgccagggactgaactcaggtggctgggcttggccgcaggcctccactcactg 

AGCCCTGTCGCTGGCCTGGGTGCGTGCAT'rrCCATGCTCAGAGTTACTTGTACCCAGAATTGGACATGGCATAATCTACGGTCCCC 
TGTAACCTTGGAGAATCTTCGGGGATTTCCTGAGTTTGTGAAGAGCAGACCTCCCTCCCAGCCCTTCCTGGCTGTTTTGATTTTTC 
AAAGGCAACATTTTAAAAAGAAAGTTTCCTTCCACTTGCTTTGGGGTGCCTAAAGTAGCAACTGTGCAGAAGGTTCCCTCAGAGAG 
75 ACACAAAGAGAGGGATGTTACCGGTACTGCTTAAGGAAAATGGCTACCCCACATCCCCCGGGCAGAAGATCCTTTGCATGTGTAAT 
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cttccttttcgtgacaaagggcaagtttcacatccccagaaacagtccccaaaaggagaagatgactcatgtgtcccaacctacac 
caaggagaatgagagttacggagccactgagaactgggggtggggggtggggatagagcagcccacccacaggccaagaagggcag 
cgggctcccagcaagagactggaggccaacgggcttggagggcggggcaggggtcaagctggaatgtagtgatgtttagagcctgg 
gcaagcagtgatcttcagccacctatcttcttgcttactttttgcttcctgccctcagccctcctaggggaagccatatacagtgt 
5 tatagtatcttgatcctgcagtttagtcatttgctacatgcaaagggaagcagtgtgtctcaggctagacagagaggcagggtcct 

gctgattctgtattagaccccagggctgtcagtgtccaccactgagtcctcccctgaggccctgggactgcctggccttgcaaagc 
atgccccacagccccagcaagtgtccaggaaggctcaccccgtgaccttctttccaactaaataaagcagttcgtattttgttctg 
ccctttggatgggcagactggcgtcgaggaggacgccacatgttgctgtcttggcttgtttatatagtggatcagcccctcgctgt 
catgccttaaagggtggccagctggtgatgcagccatgaaccgccaagttcaagtagaaatcagtctgagcagcaattctgacacc 

10 TGTTGAGCGTTCCTCCrCTTCCCCAATTCCTCCCCCATCAGGTGTCCTTGGGCAGCTCACAAAAGCTGTTACCACTTTGTATTTTG 

cagaagagaaagctagggctgtgagacagtaacaaagttgcccttgagtatgactgtacaggcaacgagtgggattcgaacacggg 
tatactgggttgctgagctctcacacttagccctctccctatgtacttccagctctggaatgttctgagcaagctttgtctctgga 
tgcttggctgagtccagacttcccccttcttcccctggtctttcttttttgatgctccttcctcttgccttcagccctcttgtcac 
tcctgtcaaatatcagtcctctgggatcacagccatccactgaagctgatgcggcgggttccttcagtaccaggagcagaataaag 
15 atttcgaggcttccccctctctgtcggccctctcactggctggatgattcagagcatcagtggcttaccgcttgcccctctaccac 

caaaagcctctgcctccagccaatgcccctgatcagcaccaaagtgatctatgtcctggccagccagggtttctgggaaagtgggg 
tctcccatcaggcaacagactaaaacatgaagtcttggacagcccagtctctctgccctgccttagaccctgaagatcccaggaaa 
gcxsagtgttattttgctgaccggtactcctctaggtcggtcccttgtgagtctctcctctcctggcggctgcaagttacggcggag 
aaaaacacttgagagtgtttcactctccacgcccatgtacttaaaataccaagcccataggtcattttaataagggaatttggcta 
20 acaacacatgtgcgctggaggccctagctcccacgtctgcaggtgctggccaagcagggctgtgtctgagcaaccacgggcctggg 

TGGGTGGAG AG CAGAG CTTGCAG CTT CTG TAATTCTG AGCACCGAGATGTGC CTCTGGCTACCTGGAAGCCGTTGTCAGGGACGGG 

cctaaacccagctggaaaaatacaaacaagaatggaggtcaggttagaaccagggtgacaaaaaagtcaccatggtctatagatca 

TAAG CAG ATGTCCTTG TACTCAAAG CTCTTACCAGG ACTGGGGAGGTGGCTCAGTTGGCAGAATCCTGGCAGCACAAGCAGGAGGT 
CCCGAGTTCTATCCCTAGAGCCCAGGTTTTAAATTTTTAAATTTGTAATGCATGTTTGAAATCCCAGTTCTGGGGAAGTGGAGACA 
25 GACACATCCCTGGGGCTCACTGCTCAGTGGCCTAGCTGAATCCATGAGTTCCAGACCAGTGAGAGATCCTGTCTCAAATCACAAGA 

TGGG CAGAG CTTGAG GAATGATGTCTAAGG CTGACCTGTGGCCTCCACATAAAACTGC ACATGTGTGTTT GTGCACACACATACAC 
ACACACATGCACACACGTCAGCTGCAACCCGAGCCCATCGTGGGGATTGCCACCAGTTTATCTCCTCCCAGGTGAACCCCATTACA 
GACATGCAGTCTCCCTAATCTCCCTCCCTGGTGGGAATCACTAAGTGGAATTCCTCGTATTGACACATTAAAGGATGACCATAAAG 
TCAT AGGAACCATGGTG CTGAGC AGTGGCCAT ACCAG TTGGGGGT CACAG CTGTATTTCTTTC CTAAGTCAGCTAGTCTCTGGCTA 
30 AGCCGACACTCTCACAGTCTTACACCTTCTGGAAGCGCCAGTCAGCTCCAGGAGAGACTGCCGCTGAGTCCTGAACTTGTTCGTAG 

GCAGCTGCCTAGAACAGCTTGCACATTAGAGTCACAGGGGCAATTTTCACTTTGGAGGATGGTAGTTGGGCAGTGGGTGGGAGATG 
GGGTGAGTGGAGGCTCCTGAGTTTAGATTTTGCACAGGTGGCCATTTATACGCCAATGGTGGAAGCACAAAGGTTGTGAGTGTAAA 
GTTTAGGGTCATTCCCTCTGTGGTTAAGTGAGGTGGTTAATATTTTATGTCTGTCTGTCTGTCTGTCTGTATTATGTATTTGTGTb 
TGTGTGTGTTGTGGCTTATCTATGGAGGTTCAAGGATAACTTGTGTGAGTCAGTTCTGTCCTTCCACTATTTGGATCCCAAGAGTG 
3 5 AAACTTGGGTTGTCCCGTTTGGCAGTAAGTCCCTCTGCCCACTGAGCCATCTTGCCAACCTGAGCTGAGTGATTTTTGAGGATGCA 

AAGTCACCTGTTTAAGTCTTTGCCTTACACTCTTTTAAGAACTGGTAAAAATCCATCTTGCTCATTTCACGGGTCTTCTCTGACAA 
CCAAATGAAGTAACTTC C ATCGGAATGTG TCGGAAGCATTGG AAGGT CTG CAT ACAC CTAAAC ATGT CTACATTGTG AAAACG AG A 
TTCCTCATTGTAGGCAGAGTTATGAAAGGAGCCCTGGTGAGAATTGAGCTGTTCTAGAGTCGAGAAACCCTTGCAATGCTAAGCCC 
AGGATGCTCTGTATTTGTGCCAGGATGAAGAATGTGCCTGGATGGTCTCCACCCACCCAGGATCTCTGAACATGTTCTTATTTAGA 
40 AAATTCGCCGATGCTGTGAGGTTAAGGCCATGCATGAAGACCTTCATGTGGAGACCATATGTGTTAGCCTTCATGTGGAGCTCACC 

TATGATGGCCTTCATGTGGAGCTCATGCATGACAGCTTCTAAGGATGGGGAGATTCAGAGACAAGGGCATATAAGGAGGCAGCATA 
CAAAGGTAGAAGCAGTAATTGGGGCACTGAGACCACAGCGCCTCCAGAAGGTCAATACTGATGACAATCTTAGGAAGTCAGGAGAA 
GGAGAAGGAAGGAGCCAACCACCCCCATTGCCACCTAAGGTGTCTTACAGGCACCTTCATCTTGGCCTTGTGGCCTCCAGAACAAG 
AGACTGAGTCTGTGTGCATTAAGCCATAGCACTGTATTACATCAGCCCCAAGATTGCTTGAACTCAGTGTTCTTGAAGTCTTTGCA 

45 cttccgaggctgaaagcaacagatgacatgattctgtgtgtggtgacagtgtgctagatagtcacaggtttggaagacatcattcg 

agaccttcatgacgcatttcaggcaagccatggctgaagccagcattggagaatgttagatgctacagtactccccaaccttgagc 
tgttaccgagctacaagctcccatgtaggcatcttactgcctcgggctcagaagacactatcagaaaagatctgtgagctattcca 
caagtagctactcttgacctgggacccagattgg'caaaaatgtgggagaatccaactcttcgaatgctctatatagaagcacctga 
TC TT ATTGTCTGTTCACTCTCCTCACACTCGCGCATG TACACACAC ACAT ACACACACACACATACACAC ACACAC AT AC ACA CAC 
50 ACACACACACACACACCAAGGGCCAGCTCAGGACCAAGCTATGTACCTATCAGTCACTGGTGTCTTCAAGGTCCTTTACCTATTTC 

CCCTTTGGCTTTACAATCTTCCATTGCCTGAGAGCCTCTTCCTGTTCTCCTTTCTCACTTCTGAGGAATGCGAGGCTTTGGAGAAA 
TGGGCCCTGCCCCCACCCTCACCCCCACCCCCAGGCAGATTAAGCTTGGACCATCACAAATGCTGTCAAAGCAGAAGGCCTAATTA 
ATCAAGGTGAAAAGTGATTTATGGGGCCAATCGGAACTAGTCACAAGCAGACTCTTCCTTCGGGGAAGGTCACCTGGGAAGCAGGT 
CAGTGGGAGACTCACTGGGCCTTGAAGTTGGGAAGACTTGAGAGAGTGAATCTGGGTGGCTGGAGAAGTGGGGTTGAGTACAGAAG 
55 TCCCAGAGTCTGGAGGCACTACTTAAAGAGCTGAGCTCATGAGCTGCAGAAAGAGGGACGGGTTCTAGGGAGAAGATTCTGGAAAC 

TGGCTCTAGGATTCCATGTTGATGATACCAAGGTCTCGCCCGTCCATCATGGGTGCTTGGTGAGAAAGGAAGACCCATTGTGAGGT 
GTGCAGGGTGCTTACCGTACAGCAGCAGGCTCGGCACTGCCTTTACACAGTCAAAGGCTACAGAGAACGATGAGCAACTTCCTCAG 
GTTACACATCAGCACACCATTCTTAACATGCCCACCCTCAGCCTCTGTGGACCATCCCTCCAAGTCTGCTAGATGCTAAGGTAGAA 
AACCATATGGAATATCCCCTGATGGTGTATCCGCAGGTGTCTGATGCAAGTGCCAGAGCCTGGCAGCCTTCTTCCTGGGGAAGCTG 
60 GGGAAGGATTCAGGTACAAAGTCTCTTGGGCCGTAGAACCCCAGTCTCCAGAAACCACTCCTGTCTGGTCCACTGGGCCTCTCAAG 

ATGCACAAGAGGCCTCCTCCTGAACCTTGCCTGACACTATTGTTCTCTTTGGCAGAGACTAGCAGACAGACTTCAGAGGCTCTGGG 
GTCTTTGGGAAACTGTACTCTTGATAGGGAGTGCTGCTTGCTCTGGTTATAGGTTGTATTCTTGGGAAATGTCTCAGTGGCCTTCC 
ACTTTCAGCTGGAAGTGGTATGGTTTTTCTAAGGAGGTTAGGCGGGTAAGCAGGGTTTTGCAGTAGCCAGTGCCTTTTGGACACAG 
TTTGTTCCC ATTTCC CTTGAGTTTC ATTGTG TACT ACG T AAG AGGAGAGATTGT ACTAGCT AAG GAACTAAT ATTT AGG TAGAAG A 
65 CTTAATATTGCACCCGGCCAAATACGGGCATTCCATACAGAGCTCTGAGACGGGGAGAGGTGCGTGCGTGCATGTGAGCCTTCGGA 

CCCCCATGGGCAGACACCATTACAATGCTTTACCTCATTTATCTTTCTCTCGGGCCCAAAAGGTAGAAATTTGGGAAAATTGCCTA 
TACCAATTTTCAGGCAAGAACACCGAGCCTGAACAAGAACACAGAGAAGTCTAGATCTAGTGGCTTGTCTGTCAAGCATCTGGAAT 
TTAAACCAGAATCCACCCCCTGAAGCCTGCTCTGTCTGTCCTGTCTATGTCCCTTGCTCTGTCCTATCCCAGCCATGCTTTCGTAG 
CATCTAGTCATTGGGTATTTATAAATACTATTTAGCATCAAGCATCAATTTCTAATAGGTACAGAGAATAACATCTAATTTAGCAT 
70 GTGCTGTGTTAATAAAAAGATAGAGAATAAGAATATGTTCTATGGAGGTGTGGTGAGGTATGGGGGTAGAGGCATCCCCTCCCCCT 

GAAGTACCAGCCACATGACGGTATAACATAGAATAGAGTTTATTCAGGCCATGGGAAGGGGAGTTAAGAGGGTAGCAGAGACAGAA 
ACGCAGAGAGAGGGAGAGAGTAGAGAAGTAGAGGCTGACCATGACCACGTGGAAAGAGGGGGCAGGGAAAGGGGAAGGAGGGGGGA 
AGGGAAGAGCCCAAGAGGGCAAAAGAGAAGCAAGGGAGCATGAGAACAAGAGAGAGAGGAGGGGACAAGCAACCCCTTTTATAGTG 
GGTCAGGCCTACCTGGCTATTGTCAGGTAACTGTGGGGTGGAGTTTAGACAGAATGCTAACAGCATGTTTTCACACTTAGAAACTC 
75 AGTGTTTGTTGATTTGGTTGGCCTGCTCATTTGrrTTGAGACAGAGTCTCATGCAGCCGAGGCTAACCTCACACTCACTGAGTAGC 
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TGAGGGTGACTTTGAACTTTTGATCCTCCTGCCTCCGTTACCTGAGTGCTGGGATTACAGGTGTGCAGCCTGGCACGCAGTGTATA 
CAATGCTGGCATAGATCCTTGGGCTTCATGCTTGCTAGACCACCACCCTAACCGCTGACCTACCCCTGGCCCCAGAAAGTCAGTCT 
TCTCTAATCCTCGGAAGTACAGAGTAAAGAGAGAAATGTGTGACGGTGTCTTTTCTTATTCTTTTGCCTGGATTTTACAAATATGC 
AGGGAAGACAGAGGGAGGTTAGCAGTAGATAGGTATGAGTCCCAGCTGTCAATTCCCAAAGTCCTGATATGGGAGTAAATTCTGAT 
5 CTCCTGGATCTTATTGGTAATTAATGATTGACTTATAGCTATGTGACTATGCACTATGCCCCACCTGGTGAACCCTCTGTGTGCAT 

TACAGATCAGAAATAACTGGTGAACCCACTGTGTGCATTACATGGTGAACCCACTGTGTGCATTCCAGATTGGAAACAAAACCTAG 
GTGTACCAGGAGAACAAGTCCTCCTGCCCCAGCTCTGTTGCCTTTCAAGCTTGAGGGCTGGACAGCATAGACTGACATAAGGrAGA 
GAGGCTCAGACCACCCCTCAATATGTTCTGTTCTGTTTCCTGTCTCCACAGGCAAGAGCTTCACTCTGACCATCACCGTCTTTACA 
AATCCGCCACAAGTTGCCACCTACCATAGAGCCATCAAAATCACAGTGGACGGCCCCCGAGAACCCCGAAGTAAGTGAGCCCCCTT 
10 GGGGCTGGTAACTGTCTGGGCTGGTGTACACAAAGACCCACCAGGTCTCACAATGTATCTGTGGCTTCAGCCTCT'TTCCTGAAGAG 

ATGTCAGGCCCCTGAAGACAGGAGAAGTTTCCAGGTCAACTCTCTCACCTCTCAAACGTTGTTTGTGTGAACTGGGTTCTTTCTAA 
AGCTTTGGCTTACACGTCAAAGGGAAATTAGGCCAACTCAGATGAGTTAAGAACACTTTGGGTTTGTTTTTGTTTTCTGAGGCAAG 
GAGTAGACCCCCACATATACAGCAATGTTCAGTGTGCTCAGACACAAGCAGTGGATAGACAATTGGCCAAGTACAGGGTGTGACAA 
TGAAGACCTGAAGGTCACGGTGGACAAGAAGAGATGGCTTACCATCCATGCTTGTGTTAATTTGTTAAGGCCAGAGATGAAATCTG 
15 TGAAAATCATCCTCTCTTTTTCCCTTGAAGGGATCTTATTCTAGGATTGTTTAAAATAGAGCCTGGGCCGGGCGAAGAGTACTGGG 

GGAAACCAGTAAATATAGAAAGATAGCCTCCAAAATACCCCGAAACTCCTGTGAGGAGAGTGTTTAAAAAGGAGTGGGGTTGTTTA 
GTCTGAAGGAAAGATGTCTTCAGAGTGACTTAAGGACTATCTTGGAGTAAACACAGGAGTGACACTCTTACAGGGCCACACCCCGG 
CCCAGGAGCTGCAGCTGGGCCACAGTCCAATTCTGTAGGCAGATGAGCCCGGAACGAAGAGCAGCTCACCTCCAAACCATGTCAGG 
GGCCCCTGGGAAGTGATACCCTCAGAGGCTGGGATGCGAAAACATGGGGTCCCTCCTGCACCCAGAAGCTATGGTGCAGAGAGATT 
2 0 ATTTGATAAGAATGAAGGTACTGAGAACAGGGGCCCTAGAACAGTCTCAGAGCCTCCCAGAACCCCAGTTTCTTGTAGAAAATGTA 

TGTAAAGGTGACAGCCGCATTGTGAAACTTAACTAGATGAAGCCAGGTGCCCGGTGCAGGGCATGCGCTTACAGAATGTCAGGAAT 
CTCCGTGGAGCTTCCTTGCCTCGACCCCTCGTTTCAGTGTGGTGGTTCCATTGAGCCTGCTGAGGTAGTTCCCTCAACAGGCAGCC 
CTGTCCACACAGGCATCTCATCTGGGCTCTGAGGTAGTAGCCCTTGGGAATTTGGCTCTCTGAGGCTATTCAGTGGTCACTCTGGC 
TATGGCAGCGTCTCCTGCAATCATGGTCATGACTTCTGGTATCTGGACCACCCTTGGAACCAGTCACCTCTCTGCCTCCATTTCCC 
2 5 CAATTTTCCCTGAAGCAGTAATACACAGAGAACAGCTGCAGTCACCAGCAATACCACAGGGCAGAGTGTTCACCCTGGCTGTGCTT 

CCCTCCCCTCCCTGGGCTGGGCAGCTCCCTCCACTCTGCCCACCCTGTTCCCATTTrTATTCCCTACCAAAACCTGTTGAGCTTTT 
CCTTGTTAACGTCCTTGAGATTTCCTAGCTGTGGTCAGGTTCAGGGAACTCTGGGGCTTGTGCTGGATAGCATGCCCTACTCCTTT 

agagtgtgaacagcagaccaaggtagcacacagtcctcacacagcccaggaaacctcttggcactccctggtttcccagagtagac 

AGTCATGACAGAACACCCGAGGGCCATGGCCCAGTGCAGGGGACTGGAGAGGAAGCAAGCCGAGGTGATGACTTAGCACAGGGCCA 
30 GGAGAGGGGGCGAGGTGTAGGAAGACTGATGCTGAGAGTGACCGTGCTCATAGGATGGCTCCTTTAGGTGTCCGTGGCTCTCTAAA 

GCAGCTGCTGCCTCCAGGACAGATTATACAATGGCTGTGCACGAGGAAACAGCTGAAAATGGGGACCCATGAGAAGCCTTCTATTT 
TCCTTATTCTTCCACACCTAAGAGAGACAGGCTTTCACCTTGTGTGTATTTTTTTTCCTGGAACATTCCAGAGAAGTGAGGGGGGA 

gctgagccttagaaaaagcaaacggcaggggaaagggaaacggcccccatattggggcccctgcttgcctgatgtgtatagatcaA 

GTACTCAGATAAAGCACTTGCCGCCTCTGCTATTTTATAACTTGTAAGAACAGTGGACCATTAGTGGTTAATTGTACTATTATCGT 
35 CCTATTCTTTTTTATTTATTTTTGTGCTTTGAGTTGAGAGACAGGCTCTCACTATGCTGTCCCGGTCGGCCGGAACTTGCTATGTA 

AGCCAAGCTGACTTTGAACTCCTGCCTCCCCAGACCCTGAGTGCTGGGGTTACAGCGTGTGCCACCACATCTCATACCGGTTCTCA 
TAGCACACGGATCATTTCCACTGGCACTCTGCCCATCACCACTTTTGGATGCAGTGAGAAGTGAGGACCCCGTGTGCCCGTCAGGG 
TGGCCAGACTGGCACAGCCGTGGAGATTTAGGAGCGCTGTCCCACCCCTCATTAAGGAAGGATCATAGATTCTGGATGAGTCTGGC 
CCAAGAACCCTAGTGTTTGCCACACTGAGCAACATCGCTCAGTTCTCCCACTTTAGCAAATCAAAGACTCAGAGAGAAAGAACCTC 
40 TCTGATCCTTCCAAGAAAAGGAAAATCAGCCCTAGAGAAGGGAAGCAACCTTAGGTTTAAACAAGATGATGAAGCCACAGGGTGGA 

GGGGGAGTTTTTCACTGTCTGACTTTGGTGTCTGACTTTGGAACACACATCTGTCCATCTGTCCATCCATACCATGCTGTCTGCAC 

ttcacatcctatgagttctctctcctgcctttggaatttttgtgtttaattgtggactggctttcatgatttctcatgtgggaccc 
agctctgaggctgccccatagggcacaaggtaacctcgacgctgacatggttgtcaggactgaagctgtatcgtagtaggttgtgt 
gctccagggactccccagccttttgcagttcagatggttactggccggtcccagaaaccctctgcccccgagtaagtcaaaacttg 
4 5 cttttcacacagtccatgggatccttctacatctccagccaatacagaaatctgtgagcttgggggaattcagttccttagagggg 

aagagtgccaccggaaggtttttgttttcaggcagtaaatagaccatttgatgacttgttaacatactggaagatagtgtggtaga 
agatatactaaaagggtggtggtatatgtgtgtgaggggtacatatgggtgtgtgtgtagtataagtgtgtgtgtttatgggttca 
tgtggaggtcaggggtcagaggtcagcatcaaccatcatcgtcttcaactctacttgttctttaacacagggtctctctgtgaacc 
tgtagctcatctgctgagcgatgctaactagccagtaagctgcaaggacctgtatgtgtctattctccaacactggggttagtgca 
50 gacataccaaatcacccagccaattacactcgaggtagggatggggacatgagtcctcatacctgggtggcagacactctactgac 

tgagcaatctccttagcaccagcccctgctccataaaagggttttctcttcacaaacagaattttaagagtgggtttatgttgctt 
tgatatttctagaaacatgtaaaactccatctctcaacccactcgtgatgagtcttgggaagtctggtacctgtgacttggggaat 
agacttcattaaaattcaaaaaggtcaagaaaccaatgctggctgtgtctgcgacagcttctgccctctggtaaagctgtccttgg 
cagtcactgttcaagctctgagattcacagtgacgagaacaagatagagctgttccttagaactcagagccatcaggatgcaggtc 
55 tcagtgtcttagttggggtttactgctgtgaacagacaccatgaccaaaaggacatttaataggggctggcttacagcttaggtcc 

aagcctcaaatcctttgcatgaccctttcagtcctgggctgtcaactgcaactgaggctgcaccttcaccaatgacctaacatggc 

CTCTCACAGTGCCAAACCTCTGCTGCTCTTCATGCCCCCTTCATGCCTTCAACACCAATACCACCTGACTGACTCTrACACATTAC 

caagtaccactgcagcatgaggcacaaccttggctatctctggaacacagcttctttgtactctcagaaaacacttctcagaagat 
ttcacctcagtgatgctggtctcttcttaatcactgctaattttgtagctccagctcacgagcatccattttcccagtagcccctt 
6 0 ctattcttgactctaaagcttgagcccaaactgctgagttctgctgcttgctggtgctggaacatggcccccttgttctattacat 

tatcagtgctgggattaaaggtgtgtaccaccacacctggacttaagcttttcttcaccaagagcttgctctggtcccaggctggc 
cttgaactctgagatcttcttggctttatctccaaggatagccccatgcctggatctaaatttagctgagtaggatcttgccccaa 
agtcctactcccttaatccgatatctcctagaacatgggagttggctccattctgcttcctggtgcccctttactatttaaaccat 
atattttacatttttcctttctaagcttgctatgcttgcttaaaatgctcttcatgagactcaaccagagaacaaagtctctgctg 
65 ggtgtttctggacttcctttgccattgcaattaatctgagtctcttctccttagcctcaggcagactcttctgacaagggctaaag 

ccacccatattcttcatcaaaataccataaaaacagcctccaggccatgtactgaaattcttttccactgaaacttcttgagccag 
gtctgcacagttcaaatcactctcagcaaagaagtcttccatattcctaataggatggcccattgagccctagttaaagcattcca 
ctgctttccaaatccaaagtcccaaaatctacattttttccctaacaaaagtatggtaaggcctattacagcaataccccattccc 
tggtaccaacttttatcttaggcttttactgctgtgaacagacaccaagaccaagccgggtgtggtggcgcacgcctttaatccca 
70 gcactttcgaggcagaggcaggcagattxctgagttcgaggccagcctggtctacaaagtgagttccaggacagtcagggctatac 

agagaaaccctgtctggaaaaaaacaacaaaagagcaaaacaaaacaaacagacaccatgaccaaagcaactcttattaggacagc 
atttaattggaactggcttataggttcagaggcagtccattatcatcaagccaggaacatggcagcatccaggcagacatggtgca 
ggaggagctgagttctacatcttcttctgaaggctattaagagaatactagcttccaggcaggtaggataagggtcttaaagccta 
cacccacagtgacacacctactctgactgggccacaccttctaatagtgccactccctgggccaaatatatccaaaccatcacatt 
75 caccaactgatcgtttctagatgaaagtatccttagaatggatcaactcaagggcctgtcagccaactgctttttagagagttttg 
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TTGAAGTCGTCCTGGGAGTAAATGCACGTGCTTCTGTATGTGTGTGTGCATGCATGTACACATGTGTGAGATGTGGGACACGCATG 
TTTATGCAGGTGTGCCTACAGTGTGTTCCCACGTGGAAGCTAGAGGTTGATGTCACGTGTCTTCGTCCTTCGCTCTCCTTCTGCCC 
TTTCGTTTGTCTGAGTCAGGGTCTCTCACTGAACCTGGAACCTACTGAGCTTGAAATTCTGGCTAGATTGGCTGATAGTGAGTCTC 
CAGGATTCTTGTATGTTGACCTCACCAGTGCTAGGGTTATAGGTATGCGCTGCCACACCCGGCTTTTAGACAGGGATGCTGAGGAT 
5 CTAAATTCAGTTCCTCATACTTGTGCAACAAACACCTTACTGACTGAACTGTGTCCCAGCCTCATGAATTTATTTTCTTCTTTGAT 

TTTGAAGGGACATAGCAGACAATAAACAAACAAACAAACAAACACAAATAAATAAATAAAATCTTACATGTGTATGTATGCATGTA 
tgtatattaaacagaacctttatatttgatgaataatttctaatgaaaaagcaaaatgcatgaaagacatctgtaaacattcggtg 
ataatggactcaaaatcgagactgttagaaaagagtgaactgggtgtttgtggctttatttcttaacattgaaagcagtgcagatc 

TTTTTCAAGATATTCTTTTCTCTGGATAAGAAGAGTTACTAATAATAGTGGCTGACArTATATAGCACTCATTATTTGCCCAGCAC 

1 0 ctttcaaagtgctgcaggcatattaatttataaaatcttgggagaaacagttaaggtagttgaagcaaaagctaattaagaaccct 

acccaaggtcacccagctaatcagccagaatggaagctgtggaatccagatgttgcacacctaggtctgcttctgagcactaaggt 
atttgggcctcgctgcattgtgatgctgtatctttgataaggaaggcttatcacttgggtgtgactcacatgtggttttcctatag 
ctttgaagctgccccagacgtttgactggagtcagtcttcctaccggtgggtgtactgagttacccacgtgcttcccagggagttc 
ccaatgctgcctgctgccacgtgtgctaacgattggctctgagggtcactgaggtctgcttgaggacatggtggcaatgggacgta 
15 aaccagggataatgcaaaaacctatatgtttcccaaagagaagagtacgacagtgaccgactggagcagccctgagggcaggtgtc 

taaacggggatcccctttagcaaagggtcccaggtaaagcttggacactcagtgtgtgctcttggggttgccatggctagtcatgg 
tgctcacagggaaccgtgccacgtggctcccaggtccttggagtgttcagatatcaggcgtgtccatcagttcaaggcagaatcat 
ggtgcataaaggaaaatggagagtttttccttccttccttccacccagatggaaagcaaaagatagagcgtcaagagcagtgctct 
gtatgcctgctcttcccctctgaaggcatttcaggttaagcagaagattctggggggcttcacccaagtattttagttcccactct 
20 gctaatctctctaactacctagagacttagggaagcagttcttaaaagcattaataataactgtgcctaagtgtttctaaggaatg 

ttagaatctcttcctgtttattattttagttattggacactagacctagaagagttttgtgagcatcaagatttccctgaattcag 
gctaaggcctagaagtttctctggggcaactgaggatgtgggagaaaagatcatacttctgtctttgtgaacagcagcagtccttc 
ATGACACTACCCATGAACAGCAGTCCATCATG AC ACTGC CTGTGAACAAG AG T CTAT CATG ACACTACCCATGAACAG CAGTCCAT 
CATGACACTGCCTATGAACAAGAGTCTATCATGACACTACCCATGAACAGCAGTCCATCATGACACTGCCTGTGAACAAGAGTCTA 
2 5 TCATGACACTACCCATGAACAGCAGTCCATCATGACACTGCCTGTGAACAAGAGTCTATCATGACACTACCCATGAACAGCAGTCC 

ATCATGACACTG C CTGTGAACAAG AGT CTAT CATGACACT ACC CATG AACAG CAGTCCATCATGACACTGCCTGTGAACAAGAGTC 
TATCATGACACTACCCATGAACAGCAGTCCATCATGACACTGCCTATGAACAAGTCTATCATGACACTACCCATGAACCCAGCAGT 
CCATCATGACACTACCCATGAACAGCAGTCCATCATGACACTACCCCATGAGCAACAGTTCACTATGATACTACCCATGAACAACA 
GCCTACCTTGATACTACCCCAGTGAGTTTTTAGTCAGTGCCCCCCTTCTGTGCAGAAGTTGTTAAAGTTTAGGTGGCTCTTGCTGC 
30 CTGAAGCAGGTTCTTCCCAGGTACCAGGAA.GACTATACAGGCATAAGCAAGACACCTCCTCAGTTTGGCGCCTGGAAAAGAGAGAA 

GAAACATATAATGAATGGAAGCTAAACCATTTCTTTGAATGTATTTCTTTGAGTTAGAGCACTGCAAAATCATATTGCTACTTAGA 
ATACCATCCCAGTGAAACTGGGGTCTACGCTGATACACTGTCCTTGTTAGGAATGATTGTACGAAGCGCAGAAAGAGAGAAAAGAA 

cccaacaatgtaatactgtctctggtgaggcttccgttcttaatcttaaaatgtgtaaaaagatttcaggatccttaactccgggA 
cctaggctttcaccctggcgccatcgggcctgtgggtgtgaacttgggcaattatcttaagtactttttagtccttggtttcctct 
35 tgggtcaaactaggcaatgagacgagataatctctaaattagttcccactcgagctggggtaacaaaatcttgtcagcaaaacaga 

ggtatagcttcttcacaaacagggcccctttacaggccacaaccctgagctgaggtgatcatccttcatgtcctcaaccagggctt 
ccacagtggttttcagattctccctctccctgtccctctctcttcccctccctcctccttcccctctccctttctctctcctcttt 
ttcccttcccctaccctctctctgttcttgaatgggctttgtacttcatcttcagtttctctagctataagtaacaagcctaatgt 
ccgaacagccctgatctgatgcctctgccactcagcttgggatgctgcacgtcatgcttgccctgcttagctttgggatgctgata 
40 cctggctctctgtccaacagagacaatggccatccatatcagtgtcatggggtccctgggaaccttccctgggacacagtatacat 

ttagaagacgtcggctattgtttgtatttaccttggagtcttgtgggaaatgagaaaggacttttgacagaaacaacaaagggatc 
tgtgaattcctaaatttaaaaattcatgaagtggccttaatgttgcgtttttttgagatgtaattaaacatttatgcattttgatt 

tcctaagtccctcacggttccaaaagacttgtccccaagtgtcgtactttgtgaacaacttgaagaaaacttatgtcctggtaaca 
45 aagaagctcacacctgacactcgggcctcagtgtatgcacgagacagctgatggagagtcttcacattgttctagaaaagaacaga 

atccccccgccccccatctgcccttgctgaccttagggcatttgttccaggaaccaacacctcagatatctgccacacggaagccc 
ctgatatcaaatggcagattatttgtagataacttgtgagcatcttcctgtagactgtcagtcacctccgggttactgaagtactg 
gagacaaggctggataaatgaatacctgtgagactgtgttgttagggaagtccgtgtgtgctcagtgcggcactttttcttcctca 
agtattttcagcctggatttggttgaatccggttgtatcagctgcagatgtggagggatgaaagatgacagacagacagtactggg 
50 atcatcactccagggtgcctgtagactctagcaagacctgtacgcggtgcacacacagaaagcacctagcctagacaggtttctga 

agggctccctcccattgtgtgtatgagagagagaggagggggctctcctgctacctgtggatgttgctctgggagactcagctgtt 
gtgcatcttccgtggggacaaatgacctcccagctagctgaaggtctgtggcagacagcccctgttgtcagagcacactaccatgc 
ctacctctcccctttccctttccgaggcaatttcaattctttcaaggcctaaccactttcccttttccgttttgaaggaactcggg 
agttttcccgagggtttaggttttcctgtaaagctgtgtgctgggaaaggccattaggaaaagcctggtacacagtgtctcaaagg 
55 acccggccactgacacacacacacacacacacacacacacacacacacacacacacacacaaggatttttttcccccaragctttg 

atcatataagtaaacttcatgctcctcattttagatctgcgtctaagttcactgtagctaatttgaatctgcctctttttttcgtg 
tcttgcgtcggaaaaccttttgtaaggtgtcccgccttggggctctggcagcattagatcgtgcccttaggaagggggtaaattaa 
ctccaatctacctgtgagtgtttctgctgtcctcagacccgggaaagcaccggctattagccaggtgccaaatgccctcttagtgg 
ctcagttttcgtcaaggtcaatcttaaggttttccctgggagaacttgcaagtgtatcaaactttctcagtctctgtccatagtga 
60 aagccaaggttagaaaaaatatttaagcacccaaagggaagtccttttcctgtgggttcccccacacacactgccaccaacccccc 

gcccccacgccacccttaaagcaacacagtggaattaatctgcaactccccaggcccttgtgaagtccattaatggtgatgcatta 
attttgtgctcctaggaattccatatgcccaggttccattaaagcaagtattgactaaaaccctctctgttactgaaaaaaaagtc 
cagcgtacttgcctgccctgaaatgccgaacagtgggcattttatttgcttgctggatctttttacttttgtacgccgtggctggt 
aagtcatattctagtcatttgaggcaaaaatgtaaacatttgaaataagtcacttcgtaagttcaggatgacttaatggtcccttt 
65 tggaattctgacccgagtatctcagccttacttgcctgtggggtggcttcacggcgtttctggtccactcattttataatgctacg 

agcaaacgtacaggagggacatttttactcctgatctgaccttgttcctggggccccagtcccaaatttcagaaaagaatcagagg 
gttcgacagggagtaagagagggaattggagtcagacctctgatacatactggctgtgtgcctgtttttccctctgtagaaggggt 
ttccagatgcccaccttccaaaggggaagatagaccaggtgggcgccattgctctgaggctagctgcctgactccagctcccgaac 
tgtcttggctctgataacaaaccttcgtcacagggattgcaagaccatgcatggagacttccatgtgagggtgcttcacatagccc 
7 0 tgcacatagcaccctgtaacatttaaagcacaaaccaggaacacaggcaagtcagtctccttcatccccaaccttgtatttaccaa 

aggaatcacatggaattctgccgaagtgttcaccaaatatttaccaataccaagttatttaaagatgagggggaaacctggcaaat 
tggttccacaggactcagcacttggagccttttctctttcaacttgacctcacggtcactttaaatcccgaagcaccagaaaccaa 

ACCCAAGCCTT ACCAAGGCACCAC CTTGTGAAACCTG CATCGCG C CTGC CTCTTC AG AG AACAGGCAGGTGGGTC CAGATAG AGG C 
TTTATCTGTC ATATGTAGCT CTG TTT CC CAG CAG AAC ATTGGGCATCC ATGTTGCTGTCACCT ACCAAAGCTCCT AGCATCTAG AA 
75 AATTCTACTGGGTCAGCTATGAGTACCATGGGAGGGGAGTCTCTCTACTGTATAGGGTTTCGTCTTATTTGAGTGGTATATATCAA 
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agtgtggcttatcaactaagtaagagaaatagcctatccactaagtaataggaatacaatagatgtgaatgagatatttgcaaaca 

aagcaacctgaaaaccgactgctaatgttttacaggtattgggcaagatccttagtgatcttaaggaaaataatgattgttctctt 

AAAGATAATTrTGGTTTTGTTAGACTTGCTTGTTTTATATTtTGTGCATGAGTGTTTTGCCTGCTTGTATGrTTGTGTACCACGTG 

catgcctggtgccctggaggccagaagaggtccttccatcccttcaaactggaattacagttggttctgagctgccatgtcggtgc 
5 tgggaaccaaactctggtcttctagaagagcaacacgtgctcttaactgcagaactatctctctgcctgaaagataggttccgtct 

cgtctcgtcagattggtgagaatgcaggagaagtccgcatttaaattagccacccctgttaagctggacttggagaggcttttccc 
tcctcgtttgcctccctccagaaactttttaaggcacttggaaacaaaggaagcagcctttatccacagttcagagttttgcttaa 
attcattttcttttccaggaccaaatagtttttcttctgcatacggctctcatggcggcaaaaccataggagagaacagcgtagcc 
tgctgcttctgagtctatatttcctgtgtgtgtgtgtgtgtatgtgtgtgtgtgtgtgtgtgtgtgtgtgtggtgtatgtatgtat 
10 gtatgtatgtaagtatctgtgtgtctatgtatatctgtgagggtgtatgggtgagagacagtgtgagagtgtacgtctgtgtctgt 

gtctctgtatgtgtattcatgtctatgtgtgtctgtgtatgtttatgtgtgtctgtgtgtgtctatgtgtgtgtctatgtatgttt 

ATGTGTGTCTGTGTGTGTCTGTGTGTGCCTGTTTGTATGTGTATGAATGTGTGTTAGAGAGTGTGTGTGTCTATGTCTATGAGTGT 
GTCTGTGTGTGAGTGTGTGTCTGTGTGTGTCTGTGAGTGTGTGTCTATGTGAGAGTGTGTGTTTGTGAGTGTGTATGTCTGTCTGT 
GTATGTGTATTTATGTCTGTGTGTGTACGTCTGTGAGTGTGTGTCTGAGTGTGTATGTCTGTTTGTCTGTGTATGTGTATTTATGT 
15 CTGTTTGTGTATGTCTGTGTGTATCTGTGAGTGTATATGTCTGTTTGTGTATGTCTGTGTGTGTCTGTGAGTGTATATGTCTGTGT 

ATGTGTATTTATGTCTGTGTGTGTGTTTGTGTATGTCTGTGAGTGTGTATGTCTGTCTGTGTATGCATATTTATGTCTGTTTGTGT 
GTTTGTCTGTGTGTGTGTGCCTGTTTGTATATGTGTGAGTATGTGTATAAATGTGTGTGTTACAGTGTGTGTGTGTGTGTGTGTGT 

gtgtgtgtgtatctgtgtctctgtgtgtgcctgagattcagtttctgggaggtgaaccgatccaccctgtgccccgtgcctgcctc 
aaacccttcagctacttgatgctgaggctctggaggccactgggtagtccgtgcatctgccaacacactggctgggggcaggatca 
20 gagaatcttttctgctctgagagtgattcagccattctcaaaataaataagtagcagagtgcagagaggaagaagtggaaaacatt 

gaaatctgagtctggagggcggagttcttctcagcagggctcctcaggggcagtgcccaatggaaagccctcaggccctgccacct 
ggctctgtgcaattctcagcttctgctggaacttcagttttgtcatctacaaagttgggaggagggtgtagtgagggctaaggcac 
tgatgaactcaacgcttgattcaatgtttccaggagcagttgaacttgcaaggcatcctcttccagcctctagcaggtgacctgct 
ctgaggagtgtgtccaaagggggatggagaagagatggccactgggggtgtggggggaggggctagtgaggagcaagatggagtag 
25 ggccagagggaggatcgacccatccagcccaagctgctgcaaagggacaggaataaatgcagagtggagtggcttaagcaggggaa 

atcatcaaaactatatttcccatgactttggcagccttagaaaaaaaaaaagaagaaaggggaaaaaaatctgtaaacacacaaag 
tgctcaattgtccgagcctaatggccaacttcccaaagctggccggccagagaccttggtgttaattcctcagccaactggaaaaa 
aaaagatggtgtgagttctgttgacttaattgccagagcgttgctgagtgaggctgcaccccccccccttgcgtatgctaggcctt 
tcctcattacctgccctacctatctccacaatctagccacaaacagctttggttgaccacaccacttccctattgaaagttaatac 
30 tgtttgactcattcggtgctgcttaacccgaagccaaagaaaacaaggcagagaatagctggcttgtatggagtctggaaagccct 

gctcggccctgctttcaaagtcctatacagtagccttactatacctcagctgcagctgcacagaaaatggaggaagcagaggtgac 
cctctgtgtgtgtgtgtgtgtgttggcgagggaggtgggggtgggggacggagaagagaacaggaagggaatggggtgccccccct 
ggggggctggaagagacaacagagcaatctgcccagttccgggattctctttctgggctccaaagtgtatcctaacagacagcagY 
ttctgggctgaacagatacactaaaaagaaagactcaaaaacccattggaaaaagcgattttcctatagaagacagcagagagagg 
35 ggagttggatctcacctgaccagcttcccataggacagtccctaggtgaccagggacaaggcccaccactgccaaatgtgggaagg 

actcagaggcagaaggttgtcttgggttgatagggaggtagccacactgctccctactccttgcctgagatgaggtcaccaggggg 
gcaaatgggggtgaggggtggggtgtgcttccaaatttggaatgagtagaactctccctttgtaagtgaccaggccggtgctctgc 
aggtacatggccgcttgctgatgggtacttgtgactggtagacaagattctgctcactcggccattcctggattgtagctgccgcc 
cctcgtcctccccagtcacacaccccagtggctgagagacagagtcacccccaaacaacttgaaagtaaccttttcttgagtgtgg 
40 cactcagccagtgctttgctaaaacacaactgtgaactcacaggtgctcagcgtctgccctgtgctgtctctttggtcccttttcc 

taagcacggagggagaaagatcgttgttgatgctgcgagccgagaaccccagagaaggacatccaatcaatcactcactcgctcgc 
tttctcactcctccgtccagccaggttttacagggacatcactcagcctcctccaagaggcctctgtttatctggactctgtgcaa 
acatactcagcaccactgccaatcacatgtagcatggcaggaacaggagaaggacagctcattaggagaagtgagagatgcaggat 
45 tgctcagacccagcgctgagcatggagatggaggtgggggcctctgagtgtcttctccttcctcccaggcccgtgcaacctagggc 

ttgccctgctgaaggcccgagtccaggtgcatttcagagactagagagctctcctgcctctgcctgtgtcctgcagtcctcccatg 
gctgtcttccctgaagtctatccgtgtcagagctgctccggtagatggataagaacagttacatcagcttactttttaattacact 
ttacagagggggggtcctgagaccgtgctttcaggagagttagataacagttgagattacaggctggcaaaggagcaggtcttgcc 
gtgtgagttccctgcagttctcccacaggcagccacccccacggaggaccactgcgggtcaggagcacaagataaccagacggctt 
50 ctgctctaagctacaattacctccttagtcaccagacaaagcaggaggtgagggagggtgatgaccacagagacaaacccctctac 

tctcaggacaccagggtcccatgggagccaccacacctgaagtctgtcactcaaggcccagaatggagaatgactgatagagactg 
ctgctttttttttctccctgaatcctggggctcaaagagggagagaggagtcctggggcctcagggagcaggagaggcggggcctg 
tcagcctgttgtctgtgactgtcaggcttggtctggatttggcctccgctggctttactgttccgtgtgtggatcaaggaatagtt 
tgtgtctgattgagaaatgtgaatgtgtatgtgtgcatgggtggatcacacacaggtacacacacacacaaatatatgacaaatgc 
55 atacatatatgtgtgacttatatgtgtgtgtgatagatataatacatatatagaacatgttatatgtatatgtgatataaacacat 

tgtatgtacatataacatatatatgtgctatcgtgtatatgtgtgtagtagacatgtgctacatacatgtgtgtagtatatataaa 
cacattacatatatattacatatatgtatgatatgatagaagtatgtactgtataccagcatggtgaagatatgagttgataggaa 
tatatagacatgcacatgtgtgagtatgtggtacgtgtgtatgtagatgcatgcaatgcacatggtataagcatgtggcatatgca 
tgtgtggcatcagcatgtgtgtgaacacacacacgtgcatcagagaaaagcagaatccactctggctgctgactcatgccagtgtg 
60 ctgtgcttggctctgcacaaggctcatgccagtgtgctgtgcttggctctgcacaagggacttgtcttacttttccgcatgatgaa 

AAGAATGGTTTGGTGACAGATTTGACTCTGACAGGACAGTTCTTCAGGGAGCCACACTGCCCAGCCTGAGACTTTGCCTCAGCAGG 
TATCTTCACAGCAGTCATACTATGTCCACACAGCAGTCACACTGCTCACACACTTAGTTCTGGATTCCTTTGCCCCAAATGAATTA 
ATTCTACTTTCCTCTAGTCTTGGGAAGGAAGGGTGGATGGTGCTGATCAAGAATATCTGTTTGCTGGGTTAAAGCTGGTTGTTTAG 
TCAGCATTTAGCCTTAGCCGGATGTGTGCCCGGAGCCTTAGGTACTAAGGAGACAGCAGGATTCATGTCTCCATAGACTCAAGGTT 
65 CAGCAGGCACAGACACACCACAGTGACACAATGGTGCTGTGGAAAAAGCCAGATGCTGAGGGTGAAGCCAGTGGGTAGAGTTCATG 

CTTAGAATGCATAAAGCCTGGAGTTTAATCCCTAGCAATGTGTAAACTTGGTATAGTGTAGATACATGTCTCTGCAGTACTCAGAA 
AGATCAGGAGTTCAAGGTCATCTTACATAGTGGTTTCAAGACGAGCCTGGATTACATGGCAGCCTGACACACACACACACACACAC 
ACACACACACACACACACACACACACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTC 
AGAGCTCTAAAGACTGTCTTAATGGTTAGGTTGGGGACAAGCTCTAAAGACCAGGTATTTGCCTAAAAGAAACACTAAGGAAATCG 
70 AGCCAAGGCATCCCATGAAGTTGTTAAGAAGCAGCAAGCTTAGAGCCATCCAGTCAGCCCCAGCCGAGGAGATGCGGGCGGTCGGG 

CGGCAGACGTAATTGCCATGGGTGCCCTTGGGAGGAATCCACCTTAGTCCTTTAATTCCAGACTTGCAGATAAGGAGCCCACAGAA 
GAGTCTGCAGGAAGCACAGACTTAGAACAAGGGGTGCCAGATGGGTAGTGGTGTCTCCTAGTGAGGGCCGCCTCAGCGGGGAGGAG 
TCAGAGGCTGCATTGACACCCTGGCCCTCAGGGGCACTCTGAGCTCTGACCTGCTACATGTCCTAAATAGAACAATAAGCTCTGTA 
TGAGCACCATGGTCCCTGCTGTGCTCACACTCCCTCTGACAGTAAGGCAGGTCCCACTTCTCCCGCAAGAATTCTGAGGAGTCTCT 
75 AACTCCATGCTACTCAACCTATGGGTTGCAATCCCGCTGGCAACCGTCTAGCTCCAAAAATATTTACATTATGATTCATAACAGTA 
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gtaaaaaggtagc^tgaaaaacaatgttgcagttggggttcaccacaacgtgaggagctgtattaaagggccgcagcgttaggaa 

AGCTGAGAACCACTGTTGTCACCAAGGCCATCTAGCCACAGCAGGAGATATGACAATCAGCAGGAAGAGCCTCTCTGCATATACCT 
AACAACGGTTTAAAAACAGACCAAAGGATCGCCAGTCTTCACACCGAATGGGGCCATCACAAAGTGGCCATGAACTTAGAGTACAG 
CCAGTCTTCAGTAAATATGAGCCCTGCACGTGCCAATTCATTCAACAATGAACAGAAATGTTCTTCTTAGAACAAACAAACAAACA 
5 AACACATGTCTATTAAGTGGGAAGACTTTTCTTCTTGTTGTTCCCCAAAAGATACAATGTAAAAAAAAATCTGAGTTTCAGAAGAT 

ggaaagaattcaggaagacatgcgtgggttgtaggtacaaatatggggccgtttagatcagaagcttgaatgccaccggcttggta 
gtatacagaaatcaagcagtcacccacatatactgaggtagggattgtaagtggtattttattctccagctctctgcaaagcagaa 
gtctgtaggagaagggaagtcatggtgctcatgggaaattcacgg'gccaggagggggagcccctcccccctcctctcacacatata 
cctggcaccagcaatagcggcagcacacagatcttcctagaaactgaagttatacaggtctttactctagacttcctagcaagagt 
10 ttccaagtgctccgggtatagagatccctcagagggctgcagaccactgtgcccctctggccctcctcacccatgggtcatactgg 

ggacagaagtgggacaaagaggagtgcatgacctgtgatctaaactcaatttggttgtgtctctgtatttcttcacttaggcaggg 
agggggtcaccaaaatcaaaacaactcattctgggtgctctgggtgtcggatgggaggactggggcactgagggtgggttgggacc 
cgtattcttcctccatctggctgcgtgagatgggcaaaacgttagaacctctctgaacttggcttgtcatctgtcattttaaaaga 
tatggctgatttctctggcccttttctagttcttcggtgtaacagctgtgtcctgttttctttgcatgatggcacgagaggaaatg 
15 aagagacgagatgaaaccatctaagttcacataacatcagacaatctgtaaaaacatacatatataaaatgtattagggtatatat 

tagcatacatcatataatatcattgcatgttttaggtatagtacgtggattaatttaaatgtagtttaattaatttaaatgtttgc 
TAAACTGAATTTCTCTCTCTCTCTCTCTCTTCCCCCTTTTACGATGCTAGCACTGAGACTTGGGGCCTCGTGAATGTTTGGAAGCA 
GTTTCTCACTGAGCTACATGCCCAGTGCTTTGTAATATGTGAATAATATGCAATAGGAGACAGTATTTCTCAACATTTAATTAGCT 
GGGAGATAGCCGGTTTGCTGGTTGGAAGGCTTGTCTTACTGCAAGACAGTTCAAGGAAGGGACAGAGCTGAGTTCAGTGCAGTTAG 
2 0 CCACTGACTGGGACACAAAGAAGGGGGAGGGGTTCTCTACACTGCCCTTCCATAGACATAAAACTGCCCCAANNNNNNNNNNNNNK 

nnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnn^^ 

NWJNNNNNNNNNNNNNHNNNNNNNNNNNNNNNNNNNKW^ 

NNNNNNNIWNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNJH^NNNNinWNNNNNNNNNNNNNNNNNNNNNNNNN^ 

25 TCTATCCAAGAAAACCAGAAAAACTGCGGTCAGAAATAGGAGCTGACAGGTTGGCTAATCAAAGGTTTCCAGGAAAATCTGGCAAT 

TCCACCTCATTGCCTTGATAGAGAAGCAGATGCTCTATTTCAGTCATTTACAGCCGCAGACCACAGTGGTGCCCTGGCAAAGGCAG 
CTGAGGTGGTAGTGAGTTGTGCATGCTATTCTGCTCTGTTTTTAACAGAAAGAAGATGGCAACTGACCTTATTATCTACCATAAAA 
TACAATAACGCTTAGGGGTGCTCTGATGGGCAGCCACCTCAGGGAAATAGAGAGACCTGTCTGGGATGGAGCCACTGGGCAGAGTA 
GCATGAGTTTACTTTATTATATCTTTCTCTTCCCATTTTTTGTTGTTTTCTAGGCTGTGTGTTTATAATAACATTCTGAGCAGTGT 
30 TTTCTCGAAATATGTAAAAATAATAATAGAATATCTGGGACCTCCTTTCAGCTCTGTGTGAGCTTCAGAAAGATGCACCCAGTACC 

TTGTGGTCACAGCTTGAAGCCCCACTCTGGAAACCTTCACGATGGACTCGCAGTGAACTTGAAAGCCCAGGTTACCAGAATGTGTG 
TGTTTAGTCTATGTTACAGTCCTCCGGTGGTTTGATCCAGTGTTGAATTCCCTGTTACCCTCCAGAGCCCAGTAATCAGTAAGAGT 
GAAGCAGGGATTTCAGAGTGGGCACTTTCCATACTCCTGCATTTAAAATTCAGGGGGCAAATTGATATTTTAATAGCATACAGATb 
CAGGAAACTAAAGACATAAAGCATTCATTTTCCCCCAGCCTGAGAGTTTCCATCGGAAGCTCCTATGTTCCATGCAAAATATTGCT 
35 GTTTGGCACACAAAGCCCAATGGTTTCAGAAGAGAATTAGGTGCTCTTGATTCTAAATGCACTTGGGGCCACGCCTTGAACATGAT 

GATGCCCTGCGTTCCCTGGGTGTCCTGGTGTrGCAACTCTCTAACACCCTGTGGATGTGGGGTTCAAGCTTTCTCTCAGGCAGAAC 
CTCTCCTAAAGACTCCCAGAATGCACACGGAGAGAGCATGGAATGAAGTATTCCCTAATCCAGAGCACTAGACCCAGCTCGGGACT 
TTCTAGACTCATGGGGCTTAGGAAGCAGCTCTGAGAAGCCAGGCCCAGGCATTCCTGCCAGAGCAGGCAGTC ATCA GTTAATCTCT 

40 ACGAGGGAAGAGAAATAAAAATAATATGTCACGTGTGTTGGCCACATAGGGGCTTGTCCACTTGCCACAAACAGCTTATTCCTGTT 

TGAGTTCTCAGTGATCAAGTCCCCAAATTCACAGAGCCAGATACTCAGATAGCCATTCTTCAAAGGCTGGCCAGAGACACCACCAT 
TAACTGATGCTCTGACTTTAGAATGATCATGCACACAAGTGAGGGGGCTCATGCGCACGCGCGCACACACAGACACACACACAGAC 
ACACACACACACACACACACACACACACACGCATTCCCTTCCTATGGCTACACACTGTCCTTCACGGTGTTCTTCCAAAATGCCAC 
TGGGTGCCTCAGGAATGCGAGGCTGCGACACAGACAAAGCCTGCTGCAAGCTCTTGCTGACCCACATTCTTTCTGAGACCATACAA 
45 GCTATCCAGCGTCATGTTTCCCACCTTCCTCTTCCTTGACTGGCATGAGAGACCACGGCAGACACTTAAAAGGGGCCGCATCACGC 

TTTAAATGGCTTTAGAGCTCAGATTGTTTTTCTGTGAGAAAGCCTGAGGTTTCTCAGGTGGGATGAGGAGTGGGGACTGATTGGGT 
CGCAAAGAAAAGAAGAGGGAGGATCCAGAGAGGGCTGCACACCGAACTACATATACTAAGACTGAGCAAGGTAGAAGGCTCTAGAA 
AAAGAAGTTTTTGTACTTCTGCTGGTAAAAGGCTGGAGGGGGTGGCTCGGGAACTTGGCCTCTTTTGTCCATAGAGCTTTAAATAC 
TCCGGCTACAAGAGGCCTCTCCCATGCGCCCCGGCCGAGCCTGCGTGACTCAGGGTGTT'TGTGTTTGAGTCCAGTGTTGTGAGCTC 
50 TGAATGACAGTCCAGATTTGCCGTGGCGATACGTGGAAAGAGCGAGCGCTGCATGTGAACTACACAAATATTATGCTTAAGCTTTT 

TTrr ^ TCCTCCATTTGGAGCCAAACAGGTCTTGTCAGTGATAAAAATTG CTGCAATATAGTGGGCCCTTTTTCTGGCCTGGAATC 
TGAGACCGTGTCGGCAGTGCCAAGGAGGCCCATAGCAGGAAGAAATAGCAAGCCGCGGGGATTTGAAACCATAACACAACTTCTAC 
GACATAATTTTATAATTGTAGCAATCGGGAACTAGGTGGTGGGCGGGGTAGCCTTGTAACCACTCCTGTGCTGGAAGAATGGTCCA 
GGGTCCTCCGTGTAGCTCTGGGCTGGGCTGGGGTAGCAGCAACAGCATTTCTATGGGCAGAAGCCAACGGCTTCCCCTGTCTTGTT 
55 GTGAGGCTGTGTACAGGAGGATGATTGTGGCTCAGGCTGTGTAACCATTGACAGGAGAATGGCCCTGGCTCAGTCAACGGTTCTAG 

TCAAACAAACCTTGAGAACGAGGAGGAAACAACAAAGTCGGCCTCTTAAAAGGAGGAATGGATCTCTACTGTGACTGTGTGGGAGG 
CTGGGCTCCTCTACAATCTCTAGTCTGCATAATACTTTGAAGGGGATGGAGAGGAAAAAAAAAAAAAAGCGGGAGGCCCAGCCCTC 
CTGACTGGCCCACGTGGATGCCCCTACTTGCTGTTTCCTGGTAACAGAGACACCTACCACCCTTACAAGACAGCAAGCATCCCACC 
TTGCTTTTCATTCCGAGGGAAAATCAGCAGACCAGCTGGCCACGCCCTCTGAGCTCCCAAGGGCCTGGCCTACTAGGAATATTGGA 
60 ACAGACCCACGCTGCACCTTTCTGCCTACTTCCTCCTAGGGATCCGCCCAGGGAGTGGGCTTCAGGGAAGTAAGGATGCTTCTGAG 

GAGCCTGTACGAAGGAGGAAGGGGCCTGGGTGTGTGAGGGCAGAGAGGGATGCCCTGTGCCTGCCTGCGTGTAACAGGAAATCTCA 
CTCCTCCGCTGTGGGTTTGCAGCTGCACCCAATTTCCTGTTGAAGGGACACGCTGCTACGTTCCAGGGCCCACTCTGGCACCTCTC 
AGACCTGCTGCTCGGGTTTTCAGGAAGGCAGGGCATTCTTGACCCCGGGAGGGCACCTTTCTTGGCTGCCACAGTTCTGTTCCCAG 
CCTGAGGCCCACAGCCAACAAGCAACGGGCTTCTTACCCGGGGCCACCATCAGCAGTTCCGCTCACTAGTGTCTGCCCACCCGAGG 
65 GGATGTGCGGAGAGCTGXGGGCACCGAGTCCCAGACTGAGGCAACAGCCAGGGACCAGTGGGCTGAAGGAACCTCAGCGGGCTATC 

AGAAGGATAGCCCTGGTTCCCACAGGCAGCCAGCCCAAGGGGCAATGTCCAACAAGCTCACCTTGGGGGTGAAGGGAGAGGGAGGG 
GAAAGATAAGAAAAGTCCCCTCCACAACACGTTTTCTGATCTCTTCCCTCCCTCCTTACCCTGCCTCCCTCTCCTCCTCCTCCTCC 
CTTCCCTACCCGGTCCCTA<^CTAGGACZACGGCAGAAACrrAGATGATCAGACCANNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNN 
jjjgj^NNNNNNNNNNNNNNNNNNNNNNNNNNNNtmNKNNNNm^ 

70 CTAAGGGAACTGTTGAAACCCCGCAGCATCAGCTGGGAGCTTAATGAGGAGAACGCTGTTCCATCTGCAGAGTATCTCTACTCTGA 

GAAGTGTGGCTGCTGAGCATGGGAGGGAATCGTGACTGTGGAAGCCATATGTGTACATGGCTACACGCGTGTATCTCTCTTGGTAC 
CCTTGCAGTTATCGGTTCCAGGTATCAAACTCCACAGGAGTTCAATATGTCCTAGTACTTGCCTAGGCCTGTGGACATCATCCTGG 
AGACTGTAATCCGTTCTGCGGCTAGCATCTAACACGCTATTCATGCTATGTTGACAATCACCAAGTTATATTACGTAGGGAATCCT 
GACGAAAATACATTTCAATATGTGTACATTTAAAAAGCTGTATTATCAACCCACCTTCGGTTTAATCTTTAGCTATAGAGCCTTCA 
75 GATAC^ATAGCCTCCTGTATAGAAGCTGACGAGAGGTTTTTGTAAGACTTGTTTTCTACTATGTTGTTTTCTTATCTACCCATTA 
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GTCTTGAAGCCACGATACACACAGTTGCTTGCATGTATGTATGTATGTATGTATGTGTTGTGTATACATGTATAAACACACATACA 

catacaaatccagcaaggggtttttaagttcttgttgcctttagattttatgctaagttttcatttaatatctcttctttcaaaat 

ATGAAAGAGGCATGCGTGTGTATGTATGTGGTGTGGGCTGTATCAGGCAGAACATTTTCAGATCAGTAGCGTGAGTTCTGGTCACT 
CTGTGGGCCAGTCACCAGTGGCAAACACGCTGTAAGATGTAATAACTGCACATACCCTCTGTGCCAAGTTAGATAATGCTCACTGC 
5 ATTTCCCCAGTCGGACGGCTGACGTCGGAATCTGTTTGTTCAGTGATATACCATTATAATAACCAAAAGGCAGTTTTCTCTGGGAC 

aggtgggacacagctattaatatggcatgcttacagcaatactcctgcagagatgcaggcctgggcaactcaaatgaagggatgag 

cagcccatacaaagaaaggggcagaggatgggcagcaggagtggggctctgcccttcagagaaagcaaagactagtgtcctctgag 

CTTCACAGGAGAAAAGGGGGCATCTACTTGATAAGGTTTTTATCTGAGCCGATTGCTGTCTCTGGGGAGAAACACATGCAGGGCTC 
ACAAATAGGCCCACATTTTCCAGAATGTAATATAGAAAGCCTATACCCCCAGGCATGGTATTACAGTCAAGTTATCATAGTACTTG 
10 CAGGATGGAGACAGCAGAATCAAGAGTTCAAGGCCAGCCATGGCTACGTAGCCAGCTTGAAGCCAACCAGAGATACATGAGACCGT 

GTTAGCACAGCACAGCGCCTCTCTTTTATATGAACAGACACAAAAATTAGGCTTTCTTCCTAGGTATGTTTAGAAAAAGGCCACAC 
CAAAATCCTTAGGTGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAATAGTGACGAATAATCACTCAAAAT 
ACCCACACTAATTTTCCAAGGTCCCACAGTGCAGCTCGGTGGTGAATTGAGGCAAATGACACACTTTAGGTGAGATGGATGGACTG 
TGGGAGAAGGAGATATCCAAGGACATTTTTCTGCCTTCTGTTTACTCTCACTTAAGTTCACACACGTTTTCTCCGGGATCCCATGT 
15 CTAAAACCCAAAGAAAAGGCTGTTCTCTTGCCCTCTCCTGGCTGCCCCGAGCGCCCGTGAGCTGAGAAGGAGGCTGGTCTTTTACT 

TACAGTCAAACCAAAACTGGTAAGCGTCTTTAAAGCCAGTGCCAAACCATGCAGGAGCAAATTCAGATGGTTGCCTCTGCCTGCCT 
CATGAACCCGGACTGCTTCAGTTTGCCGTCTTACATACCTCGTCCCTAGAAACTGCAGAGGGTGGGTGGGCTCAAGGGAGCCCTGG 
GCCTTTGGAACCACCCACCTGTGCACAGAGGCATGGTCATGGACAGGTGGCTGCGCATCGGTGACTCTCCAGAACACTGCACTTGC 
TCTTAGAGTGTCCTAGGGGCTTGGTTGGTACTCTGAGAAGATGTGTGGACTATATTGTGGATTTTTTTTCCTCTCCAGTATATAAA 
20 TTTGATAAGCAGGGATTTACTGGCCTCCAGGCAGACACGCGGTTXCAAACCCCATTGAAGATACTGCATATAAAACCAATTTCTCT 

TTCTTGTGTTCTCTCTCCCACCTTCTGGGTTTCTCTCCTCTCTTCTTTCTTCCTTCTCCCTTCTCCGGCTCTTCTCTGGTATCTCT 

ggatagtgtaacaggcaagttcttcacattgttcctggcgttgcgggcagttactgcctggtcctagccgtagagcacacgtgcct 

ACTTAAGGTGGGAATTTAAGCGATGCACCATGGGACTGTGGCTCTCTGAAATGGCAGTCACAGTTTTAAGAAAACTATCCCAGAAG 
25 TAGCCAGGGCGGTGTCCCCTGGACACCACAGAGACACAGGAATGATTGTCAGCTTTAGAGGTGTCAGTCACTGCAGGGGAGCGTCT 

GTGGAGCAGCAGAAGACTGCAGGCTGGAGCCACCCCTTGGCTCTGCCAGCAGAGGATCATGGGTATAGAATATCACATTTCCTTAT 

cttaccaaatagacacctcgagtgatctgcactggggttcagatggagagggaagacagttaccatgccaccaaaccactgttttg 
tttgttgaggttttaactttaaaacagccgaggttaatttcgacttcctatttgagcaagtctttgagtggaatagaaagctgttt 
tgtcatggctgcctgtttacgcaagtcaggacaccattgttaagtcctgccaaatttcagggcttttctccgttccttttacagca 
30 ggagtagagcagattacagagttctggggtagccgggcctggtccctcacacctcccttttaggaatggctccaagcaacacacat 

gggtcattttaggtcttgggctctgatttccctgggaaccatcatgaaggtgtcctgacttctgcctgggggagggggggagatgc 
agataaggtgtaaagatgctgattccgaaatccttcagaccaaataagtactctaagcctcttgctgtaaagtttaactttccttg 
gattcgttgtgatgaagctgagcttagacttcgaggtctacactgttctttttgctcggtaatctctggtgtgacttctagacaga 
aacacagtctccccaacttcttccagctttgttacggggtggatatgaagtcaaatccagacctctctgaaggcacaggcaggaag 

3 5 gtggtgtggaaggacacacttgtgctcctggctcagggactggtgtgctactaggccgacaggcatggagaggagttgggctagcc 

acttgtgtagaagatgtggactgaatgtgtttggttgtaattggaggttgatgctgctgtcgacgttgataataacatcagactgt 

gtgctggatgtcttgctaagtcatgtttcggggcattttatttttaaagatgggtagaaaagaaagccaatcagaatactgaaatt 

ctgagcatgccctaagggggatcatggggtaaggggacttccagcaactctttcttggggtaatcccacacacatttatgagtctc 

tctcctgtggccttttataactaaagccttcttcccaagtaccatgagatcagcctagatgagagcagatgcccccatctgaagct 

4 0 ccacgtgaccgaggaaggccacgtgctctcaggtggcccccagatttccagttttctaatggattgtcttaggctccttccaagtc 

cctttgaaaaagttatattcgctactgtctgtgaggttcttagaggtagggttaccatgtcagggcaattccctccaccctcagaa 
tgtacgaagggaaggaagcatttccaccttccagagtaaggagcaaactcctgcatccagagagccaggccacaagagcatgtgaa 
aaaggcttgtcctgcccaccaccaactcacatagcataactagcataagcagggggagagaaagggacctgcgagcccttgccgcc 
ctggggtaaagcatgggactgctcagcttcgctgcctgcttttctctgcatttctgcctccccccccatcccccaatctgtggtgt 
45 gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcatgcgtgcctgcacgcacgcatgcgctaccttttgtgtttgtctctgtcttt 

ctttgtcatatgcctgtctccacccctagtcacatacatatttaaagccagcgtgggatgggcctgttgatttcctaggccatttc 
ctttgaaatggccatttcatgcacacagcgtaaagtactaaaaattaacccttgcagcttgcttatagcactaagtaactttccct 
tcaaaataactcctgtctgtggcaggcactaaacccgaagagctgcaggaccggagttgtacacgcacaacacgccagaatcagat 
gttcacacaataaacagggcagtggggaggggaagggagaaagaagaagtggataagagaaaaccctgaaaaaaaaagagtgcaga 
50 ctacagagcccctgctacatggtgtgtgcttccctgcccctgtcctgtggtatgtgttgccacgcctctgtcacatggtatgtgct 

GCCCCGCCCCTGCCACGTGGTGTGTGCTCCCCTCTTCTCACCCCACAGTGAGAAGACAGAAGGAGTAGTCCAAGTrTATAGAAAGA 
GAAGCGCTTCTAGGCAGGAACTGAGGATGCCCTGTCATGTGCATATATATTCTTAGCTGGTGCAACACAAACTCTATGTCTAAAGA 
AAGTATGAATGTGCGGGCTAAAGAACTGTACCATAGACATTCAGGAGAAGAGAAAGATGGGTGTCAGGGAGGAAGCGCCAGCAGGC 
CTTGGTGTTCTCCCTGTTTGGGCCCCTCATCTATTGAGCGTGAGGTACTAACATAACCTGCCACCTTAAGGATGGGCACAGGTGCC 
55 AGCACCTTGGGCCCTAAAACTGTTCAGTGTCACAACCCTGGTGTATTATGTATTAACCTTACCCCCAAACACTTAATCAGCCCTTC 

AAAGAATCACTTACCACTTAAACTGACACTACCTTTGTAACCCAAAACCACAGTTTAATAGGACCTGGTTTCCAAAGCGGTTCATG 
ACTGTTGCTCAAAGAGGTCTGCCCATGTTCTCAGGATCCTGTTAGTCCCTCGTGGATACCTTTTCTGATGACAAGGGAAAAGTCAC 
TTACTATGGGACTTGGTCTCTATGATCAAATCGTCCTTCTGACGCTTCGAACTTCTCCCTAAGGCTAATGACTCTAAACCTTGTCC 
TCAGGGCCTTTCAGTGGTCTTTTGTGTATTTGCTGAATGGTGATGTTAAATATTCGAGGCTTCAAAAGGAACCAGTCCTTAGCTGC 
60 TAAGGCGGGAAGAGTACAATCACAAACTGGCCCAAACTGGCTACGGCATATACTCTAAGATTTTTAGCAAGAAGTTTAACCTCTTA 

AAGCCTCTGTCTTCCCATCTACAAAATGGGAATGGTAATTGTTCTTGTCGGAATGTCCTTTGAGCGGTCACTGTTATAATCCTTGT 
CGACAACACCAACTTGGCrAGTTTTCCTGTGGCTGACACAACATACGGACCACAGATTTAGTGACTTAAAACAATGAGAGTTTATT 
CTCTCAAAATTGGAGGCTACAAGTCCCAACATTAAGGTGACAAGAGGTGGCACTCCCATTGAAGGCCTAAGAGAAGGACTCTCTGG 
CCTCCTCTAACCCTTGCCAGCTCCAGGCACTCATTGGTCCATGGCTGCATCCTCCCCACCCCCTCTCTTCTGACAGCTCTTCTCTG 
65 TTCCATCTCTCCTTCTTCTTCTTTAAAGGTCTCATGTTACTGGAtCTAGACCTAGGCTACTCAAGACAGCGTCAGGCCCTTCACTT 

AGCTGTGTGTGTGAGAGACCAGACCCTTTGTCAGTGAGATCCTCGTCACAATCTAATGGTCAGAATATGGCCCTGGCCTTTCTGGT 
GCCACCGTTCAGTGCCAGAGATTAAAACCTGTTACATTGATGTCATCGGAACATTAGCCGGTGGATCCCGGTCAGTCCAACGAGCC 
CCTTCCCATCTGTCCCTCAGAGTAGACCTAGTGTCCAGATAAATGTGATGTCATGCCTGTGTGACCCTGTCTTGTCATCTGCACTT 

70 GGGCAAGATCAGCTATTTCCGAGTGTTTCTAGAGCACCCATACAGATGAAGCCAAAGGGTCAATGGTGGTGGGAAAGGGGGGCTTC 

CATCCCCCTACCCCAATACCTAGGGTGTAATGTCAGAACACAGGAGGCTTGGAGCCTCCAGAATCCTGTGGCCACATAGACAGCAG 
CGAGCAGAGAAACAAAACTTGCCCTGATGCCCAAAGCCAGCCAGTTGGGAGGTACTCAAGAATTCGACCTCCAGATGAAGCCAGGC 
CAGAGGCAGGCATGTTGTTGTTTTGTAGGACCAAGCAGCAGGCGTTAGCACAGAGTCTTGTCAACCAGATTCCCATGCCAAAAGGA 

ccatggtttgctttgggccccggtcatgccaagccacagatcacagatcacagatagcctttcaagtctggaggagggagagaatt 
75 TTTAACGGCAGCTGTGAAGCTTTATCAAAGTTTACCAAAAGTTTGGCCCGAGAGAATAGTGTCAGGCTGAAAGGGCCACCTAGGCA 
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TTCTCCCAGTGCTGGGCTTTGTAAGTGCAGCCCAAAGGCTTCATCACTCTGTCTTGTCTTGTTTCCCCCTGGCTCCAGGACACCCC 
ATTCTAACTCTAGGGGACCATGAACTAAGGCACTTGGTGTCCCTTATCTTCCAGACAATAGCCACCTAGTACCGAGTCTCTGCCCT 
GTTACCACACTTCTTGGCCCCACACAGACTCTATATTCATATTAAACAATTGATCGCAGAGCCGCAGAGCAGCCAATTGTTGTGGA 
GATTAAAGGTAGGGATCGCGGAAAGCCTGCAGACGCACTGTTTACTGACAAGCCTCCCATCTCTCCACAGAGTTTCCrCCCATAAT 
5 CCCrTTCTGGCAGGACATTTTATGTGTCAATGCCGGGCGATTCGGTTACCCAGGCACAGTCAATATGACAAACTAATAAGGAGAAA 

AATAGAGTAGAACTCACCCTGAAAACAAACACAGATCAGTCATGTGCCTCTCTGTGCATGCCTGAGAACAGAGCAAGAAAGAAGTG 
GGACAGGGACTGTGCTGTTTCCTTGTTCTGTTGATCTCTGTAACCAGGTGATGGAGGGTCTTCAGGCTGAGTCCTAGCTGAGCCrG 
GCTCCTTTGAGCAGTGCTTACCACTTTAAAAGTAGCATTTTCAGAACAAACAGAACCATGTTTCCTGAGCTAGAATGAGCCTCTAA 
GCCACTGGTAGTAGAGGCTGGCCAGAAGGGACCCTTACTTCTGACTCAGGTTGAAAGGTCACAGAACCTGGGCCTCCCTCATTGCT 
10 CAGTGTCTCCCTCGGGCTCATGCAAGGCTTAGAACCTTCCAGACATATTTGCAAGATTTGAACCATCACTGATGGTTCAAATTCTG 

ATCTCCATGGATCATAACCTTATCCTTTTTAGAAAGCTGGTGTCTTAGTTAGGGTTTTGCTGCTGTGAACAGACACCATGACCAAG 
GCAAGTCTTATAAAGAACAGCATTTAATTGGGGCTGGCTTACAGCTTCAGAGGTTCCATCCATTGTCATCAAGGTGGGAACATGGC 
AGAGTGCAGACAGGCATGGTGCAGGAGGAGCTGAGAGTTCTACATGAAGAGTAGAACTGAGAGTGCCACCTGAATGCTGCTAGCAG 

aatagtgacttccaggtagctagggtgagtgagggtcttaaacccatgcccacagtgacatgcctactctgacagggccacacttt 
15 ctaatagtgccactctctgagccaagcatatacaaactatcacaggtgggtattcattttaaacacaaaactgcagccctttcctc 

taagaggggattatgtgggtggaatctctgctgtatcagatgggaagacaccttccatgtcatccaacaactatgggatgccgtct 
gaggacaccaagtctgtccctggttccttcctgtcccatcttaattcttacacagtttcacttgttgagtcactgaatttggggtt 
ccaggatgtagcacagttaaactcatcaaggcttgggcaccgtggtgacgagtcagccctgggagtttggcaggggatgtgctaga 
accatgctgctctggaatgaagagacaccactgatagattaaagtagaacttccccaggacaggaaggtctatgaactagtcttct 
20 cgtgggtgggatggttcacccattaggactgtctccagcttcatggcaggtcctctccccatgaggcgttccaggaccagatctga 

ggctcagagctaaatcttcactatttcctctccacacactttgaagggctgcttcgggtggctttgagagaatatcttcagacaaa 
aaggggcagaggactaatgagactgaggactgctcgccttagagttgctgctcacacaagggaaatgaacacgatggctttatggt 
gtctcctgggacgacggcgctgcctcggccactctccttccattagcacatctctctgcacatatcagatggcaaattacagaacg 
atagggttattaaaatatctgtaaaagtcagcccaggctcaagggcttgacttggccctcctgcccgttcggcggtttatttacat 
25 ctcccaaggtcagctcgccagcatctgtattttgcggtaaaccgcccactccgcagaccaaccagaacagcccacttttgaagatg 

CGCTTCCGTTGGTTTTCCAGTAAGGCACTGGCACTCTTAAGAGTGAGCCCAGAGCTCTTCAGACCTAATCCTACTGTCGCCCCCCA 

cccaattttaaaacttcagggtaggagcgtgaccgtgtctgcagccagattatcaccagagtagttgaggcaagaaaaactatcat 
aatgatattgttgggttcacacatttaccaaaggcaattatataaagccttcgtagttcatgttgacagaacagattgcgagtggt 
ctggtgaggtcacaggcagaggaaataccctctagaaggttcaggtgggccactccttctttttcatagtgcctgacactccccat 
30 ccccccatacatctttctccagggggcggggggggggaggtgggggggatgcatatgggtgagcacacacacacatgtactcctga 

aagtcggaggacagcctcaggtgtgggaggacggtctcaaatgtcagcctccaataactgccacatttgcttgagacagggcctct 
tattagccttttgctttgctcagtggttaggctagaaggccagccaactccagaagtctgcctgtctgtatctcccatcttgctgt 
aatccttgaggtaaccgccatatgctgccacaccctgtccttgggatgaaactgagggcctcatatttgtgaggagagagcttcac 
tgactgaatctccccctgcctggcactgctctctacagtttcctaggccttgctctcaggcaagtgagtcactgcttggtcctaaa 
35 cattctgtaattgtgggcacagtatcttgaagggattagagtcacccctaacaccctcagggaaaccaacctccatgccctagagc 

ccccaccccaccctgctgcttctgattggcagacttttgtggtggtggtggtggtggtggtggggtgatactttttgctgtgtgat 
caagcttagagaggctaagagccaccatatgttgccaaatgagagaagccactgcccagacatggatctgtctgatttaatatgat 
tttccataactgacaaagcaggggtttgaaattgaatttgtgtaaaattacagatagccagctcaggtggaaggggaaggaagcct 
tgctattcatgttcccgtggcttttcccggtttccccatttgagtccttcacgccttgggggaggggagactcggtggagggccta 
40 cggagggtagctcttgcagtcagactttctccctggccagtcatggcttcctctgaggaggactccagaacctggagatgttgggg 

cgaaaggacaaatcctctgtccatccatccatccatccatccatccctcccatcatccagcacagaactcatcttcacacctggtc 
atcagaggggctccaggataaacttggggagagggggtacctagaaaagcctaattcattaggacggcctcatgccaatccagaat 
gctttggggctcagactccgactttgtccactttctagttgtaggtccttgaaggaaggaagcactcaggtccctgtgccacactg 
ttgccatctgtaaaatgggcacgctcataatgcctgactcatgagatggtcttgaagacgaagtcagcatgattatagtattgggt 
45 ggtcagcatgctgtgtcttggtatggttgtgtcttgttcactcctgcagaaacccctcactgaggctgagatgcgatcctgggatg 

tgtagagcacagcgcccagcgtgtctaaagttctcgagactgctcccgccgtctgtgtaaccataactgccattcctgctacagct 
cttgctgccggctctccggctgacatgaggcctgtcctgcgaggctcacagccactctgtgacaatggcctttagagttttggtga 
tttgagtttggggtccttgggtaaactccagcgggaccatccatagtcactatccacatctttgcctagcgcctctcccctgcccc 
accaccccaccccaccccagccaacaccctgaaggtccaggcgccctccataactgagctctcccaggctgtcctcttgtactgaa 
50 gtcggtcatatggggaacggctcatttccccagcgctggcttagccttactcagccttttccctgtaatgggattttggctctggg 

aataattaaaataatatattttaaaatggggttgtttttttgttttaaataaacaaggccatacacgctttctcatcctcttcagt 
tcacagcaagcactcccagactgctaacagctgtagtgagctaacaggtcacttcctgaaaccagcggccctgactgggcagcgtt 
cagggggtggtccctccccctctccgttgctttcttgaattagactcaccatatatgagtggcctgactcttctgtgtttttaatg 
55 ttaccgtctactaaagggtttctttgaatgaggtctcatctccctgactgattttaagtcaatacctccctctgccaaatccacca 

ctctaagcctgctctcagctggagcccaggctgtcagacccagaagaggacaacaaacagtgtgggaggtgacacagccacagctg 
tgggaaggacagccactcagggcaggccctaggctgggacaggggggaggtgccgagtgacagtcccctcgaccagttcagaatgg 
tcctgccagacttatgtcattactcccagaagactgcatgcatgagccgagacctgtatccagccagaggtgcccctgttacagcc 
aagtctttgccatgaattcagagtcagggccttgaatgggtagatcagagactgttttggaatttgtaagattagccaccactttc 
60 ttccccccccccccccgcccccctcccaagctaccagggaacaggatcctgcatagctggtggcttctggctcccttccttaactg 

agagacagaggactccagcatcctggctcttaagtgatatttacttaatagttaactgggtttcaaaagagaatggggacttgact 

C CCTTCACTAATTAG CC CTGCCGGCTGGCT TGTCATCT CCAC CTTCACCAC CCACGG AGTGTG CTCTTG ACAAGTCAT G ACCCG AA 

ctcccaggggacttgcactctgggcttgcctcctccactgtctgagaaacacaagtctctaaagaagataaggctagagcaatgaa 

gggcattctgggaaaacgtaaaggatcccgccccccctccccagatcccagaggagcaatggcagcctggaggggaaagtgacttg 

65 CCACAGGTGGCATACACTGTTATCCGAGTGCTTGGCTGTCTTCTCCGGTTCGGTCGCTGGACACATTCCTGGTATTTGGAAGTAGC 

ACAGGGAGCCTTCCTGAGGAGTCCCTTCCAAACACCATCCAGGCGAACGAGGGGCTGTTGGGACAAGATAGGGCAGACCCAGGTGT 

gcctgtgcacagggctccacccaatttctcatccttatattttatacgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtctcagtctc 

AAATAACCCAAACAGGCAGGGTACTGATACTGCAGACAGTCTGCAGGCACCTGCCCAAGAtWNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNGGAAGTCCTAGGTCAGCCAATGCTTGAATTCTTTTCCTTTCCTGTCCCCTCCTCCCTG 
70 CCCACTCCCATCCCCCCCCCAATTTAATAAATTTATATTTAGAAACTAAATATAGTTTCTAACCAACAGCAGCCCTGTTATGAAGA 

acatcttgcagcataaggagagagatctcttagaaaatcaatttccatctgtagagacgtgggataaggaagggaatgtaaccttt 
agcccaccaccactcaactctggaacctgagcccatccccgtcacaactcatggttgtgtctcttctcgttctttctttcctctgc 
tgacatgagaaagggaatcactcactggtgaggtaccagacatcacgctacagtccagcctgcttctcccacaaggagaggcagac 
tactgagctggctatgggcagccccacctgtaaactctgcaaagccagccccttgccccaaggctctgacagcaatagatagagcc 
75 caggttggctcccctcagggttggtgtccctgaagggggattggtcagccatgaactcatcctcacagaattgtataggggaggct 
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CAAAACAAGGGTTCTGCAAACTATCCCAGGCATTCTGTGATGTAAGAGCCCACGATATGGAGGCCATGTAGGAACCCTTGGTGCTT 
CTCTTCCCCTCAACCCCCCACCATGTTGCCACCATGCCTCAGGGACTCAGAAAACTCAGCAGTCTCCCAGTGAGCTGGCAGCTTAG 
GTGCCTGTGGCCATCTTTCTCAGAGCTACAAAGAGCTCCCTTACACACCAAGCTCATCTCTGAGCACTACAGGGAAGGCAAACACT 
gttagctcatgggcaactgaggactgaggagacttgaagttccttgaacttcacgttcttcttgtagcataagtcattgttgctcg 
5 GCCATCTTGCGTCAGCCATCTTGCATCAGCCATCTTGCGTCGGCCATCTTGTGTGTCTATGTGGATATCAGTGGACAGGAACAGCT 

TTTCAGACACGGCAGAATGGCCACAAAGTACAGGAATAATGACGCCTCTGACCTCAGTGTGCCTTCTGCTGCTATGACTCTTGAGT 
GGCAATGTAAGTGAGGATCeTGCAGCTTCCCCTTGGCTCCTTTGCCTTCAGGTGACCATTATAAACCCCCCTAGGCCCTGTGCGTC 
CACCTGGTCTGATCATGTAGC CTTCAAAGG CCATGC CC ACGG CCG AAGAAG CT ATT AATGCCTTTCAAG CCAACTG AAGG C CAAAG 
ACTTGGCGCACAGAGCTCTTTTCGCTGCCCATCAAATTCCCTTCTCGAGCAATGCCTCCATTCCTGTGGTGTTCCAGGCTCTCCCT 
10 GGCTCCCTAGTCCATCCAAGCTCTGAAATCACTCTCAGCCAATCACAGGAGCAGGATGGAGGCAGGGAGTCTGGGGAAGGTACCAA 

GTGGATGTGAGGTTAGCTTACCTGTCTTCCTCTCTGGCTAGTCCTGTTCCCTCCTCACCCTGTTCCCACACTCTCCCATATTTCAG 
CAATCCTCACATGTCCCTTCCTACAAGGACCAAACTGAGTCCTCTCCCAGTTCCTAGACAAGCCTGACAGTCCCTCTCACTGTAAC 
ATCTCCCCATGTCTGCTCTCTGGTTATACTTGAGAGGTGGTGGGGCCAAGTGCCTTTTCCTTCACTGTCCTGAGTGAGGCGTCATC 
CTGCCCAGTTAACAACCGCAGCCTGCTAACCGGAGGACTGAATCTATGTGCTCCAGCATGGCCTTCCCCACACATCTGGGCTCTGA 
15 GACCCACAGAAGGGTCAGCAGAGTCCCAAGTACCCTTGAACACTCCTTCACTTCTCTGGGTCCTCAGGAATACAGGCCACGAGGTA 

CAGAAACCAGTCAGTCCCTGTAGAAGCATTTTTTCTTCTGATCTTAGGAACACAGGTCAAAGTGGGACACTGGTGGGTGTGAACCC 
CATTTCAAAGTTCCAGGCAGGAAACAATGCAGTGACTGGGAGGTCCCTTTGCCTCTTGACATTATGGCCCATAATGTTGTGGCCTT 
GGATACCCGCCCCTCCCCACCATGCTGTTTCCAGACCCACACCAAATACTCCTCCCATGACACCCTGCCTTCCTTCCTCTGCAGAC 
AGCTCAGCCTCACCTGAGGCAGACTTCCACATATTTGAACCTGCTTTGCATGCTTAATTAGAGACCTAGGCCCTGAAATAAGCTGT 
20 CTTAGTTACCCACAACTTCCTAGGGATCCCAGCCCCTACCACAGCACAATACTGCCTCCACCAGCCAGGTTCCTGCTTCCTGCCCT 

TCAGGGGTGTGTGTGTGTCTGCTGCTTCCTTCTCAGACCCACATTTCTAGATTCTTTTTCAAATCCATCCTTCGAAACTCTTTATT 
TAGCGCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCCACACACACCTTTTCACCTTAATAAAGCCT 
TGCCCTGGGGCCAGGGCTGGAGCTCAGCTGGGAGAGTGCTTTCCTAGGGCTGTGAACCCTAAATTCTATCCCCAGCACTTGGCACC 
CACCGACATCTGTACCACCTGGATTCCAGCATTCAGGAGGTGGAGGCAGGAGGATTAGAAGTTTATGGTCATTCTCAGCTCTCACG 
25 TATATAAGTTCAAGGCTAGTCTGACCACAAGAAATCTTTTCTTTAAAAATAATTGATCCACTGCCAAGTCAGGGGGCTTCAGGGCC 

CCGTCCCCAGCTTCTGGGGACTTTACCTAGTATGACTCCTACCACGCAGGAAAGTCAGGCTTGTCTTCCTCTCATTGTCCTTCTCT 

ggtcacaggatggtgctcggacagccagccagacgctctctctcatccacctgtctccttacccaccatttgtgtgaaagagtgtc 

AGATTGTGGCCCCAAACAGGAAGCCCTCTGGCCCTCTGGCCCGCTAATCCCCTTTGGGAGGAACCTTCACTAGGTACTCTTAGAGG 
GTCTTCTGTTCAAATCAAGGGGAAAGTGGTTTGAATGAGCTGTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTAAAGAAGACAGG 
30 AAGTTCCTGTTTTTTAGAAAGGCTGTTGATTTTCAAAGAACCAACTTACAGAGCCAATCGACCATAGGATTGCTGCTGGATTTTTT 

TCCCCCAATGTGGTACACAATACATGCGAAAAAGAAAGCGGGGAGCCCCACCAATGAGAGATAGTCAGTAACACAAAGGGAGATAT 
TATAATCGGCTTTTGTTGGTGCTTGCGTCTTCTTGTTGAAAACCAGAAAGCCCCTGAGGTGCTGAAGTGCGGACAGAAGCTGATGT 
TATCGGCCCCCAGAAATCCTGCCTGGAGTCCAGTGGCAGGCAGGATCCGAAGCTCCCAAGACCACAGCAACTGGCCCTGCTCAGT^ 
CAAACGGTGCTTTCAGTCTCTGGTAAACAGCCTGTGCCCCAGGGCTCAAATCCTTCAAAAGTTTGCCTAGGTAATTGCGTTTCATT 

3 5 GCTGTCTGGCCTGCGCTCGTCAGTCTAATCTGGAGGTTCAGACAGCCAGGCCAAAGCTTGCGAGTCTGGAGGGGAACAAGCCCATG 

AATCTAATCCACTTGAAAGACAGACTAATACAAGTGCAGCTAACTCATTATTTTAAGTGATTTGAACAGAAGGAGTATGGCACTCT 

CTATAAAAGGGTTTCAAGTCAGTGCAGTGCAGTGTTTGGCAGCTTAAAGCCATTAGAGGAACTGCAAAGGGTGACAGTGTGACTCC 

CCGTCGCCGTCCTCATTTTATGAAGCCTGGTTCCTCCCTGTGACCACCCTAAAATGGTTTTTTCCTGTCCTGCCCTTGGTTTTTGA 

GTTATTTGTGAATTATTATAGTAAAAGACTCCAACTTTTGTCTTTGATCCAGGCGTGGGTACGAAAGGAGACACAAATGTAAAGAC 

4 0 AGAATTCTGAGGGACCCCTCGGAGCTCTGAATACCCCCAGATCTGAAAATAGGAAGAGCTACCCTCTTCAAAGCCCCAACACCCTC 

AGCAGTTAGAGTTTTTGAAGGTTAAGCCTTCCCATTTTGCCGGTATGATCATTAGGTAGGAGGAGGGGTGCTTTATGGAAGTAAAC 

cttcatcctaccaccaacctgtgtgaggaacagagaccgtcccttcatcttgcactccagctttctctgagttggagctggcacag 
gtagcctctggggctgcttcctgccccatcattccatgagtctttggaacaagacctcagaactgttgacaacaatctgcaccatt 
atctagttacatgtgactcatgcccagaaagcccaggagaagcaagtgctggcctgtcccttccaaggtagcaaagccagtggtca 
4 5 actcaggggcaagcttattggccatttacacctgtggctcccccggggctggattcagccagtgccaagtctgcgtgtcagactga 

gactgtgagaaagcagtttctgcaaacaccgatgtggagacgaggttctccttaggcgctgcctagccatggttgcccccacctca 
gcccctcagttcatgtgtcttccacccaggccaccgtgctagattacatctctcgaaatcagagcagcctctagaagtcacatgct 
ctgcttccatgttgaagttggctgaactaccctattggtgtgacgttccctgggtcagtcttcccttgtcattttagtttcccttg 
actgtgggagctgaaccattcttttacgggaacttcttatgcacttaacagctaccagacagcacccctggtctctacccactcaa 
50 tgtctctggctctcccgactctaatcaagagtagtcctgtttcctgacattactaaaagtcctctagaagagagttccctactggt 

ttagaccagcctgggaaaggcagaagtgtttagtccatgcgtataagatgtcaatgtgcaaaactgagttgattgggtgtctgtct 
gcagatcacttcggcctctgggtctctggcacctccttcctccactggccagtcccactcactgtgtgatcaaatgtgtcggtatg 
tcccacaatctcaacctgtacatagctttttttcttccatctgcgtccaagtcactgaaaacctatcgcttctgtatgaaaggctg 
ccttgaccttgtaaatcaaaggcgttctctggagggagctctcccactgctgggctccgttcggtatcatctttctcagggtgacc 
55 tcatctattcaagtgtgaaggttgtatttgaaatgtcatttactttccctagtcaataaatgaagccatggatctttagatcatca 

gaggcctgcttattaccgagagtctctacgctgtatgggtatgtgtcttttgagatctgtgttagagtttaaaagaattctgtcag 
acttccgtttgcctctctgaatcagagcacggggtggaattcctctgtgagtggagggtgcccccaaatgagtctgcctttattag 
tttgtgtcctttgttcagagcaccagggattactttatgaaagcacgcgtgactcttatcttcaaaggtctcccctgcatggcaga 
ctctacctcaccaacctgtgttactaatccattgccatcccaattagttcagatcaaggtcagttacttggggtgtgcaaaggggc 
60 cgcaaatgtaagtgagtgagtccccctcctgtggttctcccacgaaaatgagagattacaggcggggaaacatagaagcgagaact 

gtctggtgcctcagtgtttgagagtgaagtgaagacctcagggaaccctaaacaagccaatgcttgagtagaaatacacgacccct 
gctgcggggaagtttcttggccccgtctccccaccctattgctgatggcaagcatctgagaaatttaggagcctcggacacagagt 
tgggtctgagaacatttgctgggtccacgtggaggaggaaccttgtgtttatggcgcgtgataagcaccgagcctccaaaaggcac 
atctatggaaaagaggctggagtttggtaggtccataggatggctcatgataattcctagccacccatcccactgtcatcttgagg 
65 tcatcagcagagggatggtaaggtatgtgagggttacatctttctaggtggacaacaagacctatgagaatacacttctctgatct 

accattgtttctagtactgtggggaggccatggaagatcaaatggaagtgcagtgattaatgtccattgcatggacagtcagacag 
gacagttcttgtgaaagatgtgttagaacaacccagataggaacagccaggaatcatgaaaggctgaccaccccccacccccaagc 
aggaaaaccctagacttatttattagattcttctgatgcagagagagacctgtgcatagcctggctagaggatgggagagggagtt 
ccccgcccccaccccacagctctctgaggtgcttctcttgggctttgctttggggaattgattctaagaggacaagtctggtgtgt 

70 AGGAAAGGAAAACACAGCAGTGTCCCAGGTTCAGGCCAGAGAGAACAGACATTTAAGACCAGACCAGAACTCTGAACCTACCCCTC 

CACACACACACACACACACACACACACACACACACAACGCACGAGGAGAAGAACATGGGGGCAGACACTGACTGGATCTCTCTTGC 
AAACATTTACCAAAGGGGGCTAGGCATTTCACCTCTGCGGAATTTTTCTATTTCCCCTGTGTCAGAATGTTCTTCTGTGAGTTGAG 
AGTGTGGAATGAAGGCTCTTAAAGAAAGAACAACCCTTTGACATGACTCACACCTCAGAAGACAAAGAACAATGAATCCCTGGCTT 
GCAATTCAGCTTTCAGACCCTGTGTCCTGGCAGGCACAGCGCCACCCTGCCATGAACCTGCGTTCTGCAGAGCGGGTACGGACTCC 
7 5 CTCTGGAGCTGTGGTGTTCAGGGAAGAGACGCTCCCTCATGCTGCGTCTCCGCGCTGGCACTTAGCCACCGGAACCACACACGCAT 
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GGTTGTGGGAACCACGGTTTGCACCCTGGAACTCTGGCTGGCTGGGACAAGTCCTATTCCTGGTAGCCTTGCGGTGTCTCTGCTAT 

gtggagcaccggcagtgaggataaagagtctgtgctggacaagcccaagcagtcctcactctggacatcactaccattccctgaaa 
gggtagcaaggggagactctcttgccttttcatactacaactgaactgctaatggtcaggccaagatactatctcaccctaacagt 
acctcacaggctgatgcaatgacccctcctcacaggaggggagtatgcccacttgcctcaacagtaagaggcaaactggtgtctcc 
5 tttgcaacctctcagactggagagtcatgcccttgctctcttgttgcctgagcactgttggtccgggaatagggaacagtggagcg 

gtacccagatactagagatgcctggagccagtacaagccacagcacaaccggcatcatctgttctgttttggggaatattctagag 
gatattgcattggatcttcttttctgtccccatgaatatgaatttctcttaatactctgcggaagaatgaacgctgtgatctctgc 
ttaataccctggtcagaggaacacaggggacagggcctgagttctgtccattaagccaccttagaaattcccaagaagttctaaca 
tttaacaaagtgagtagtacaatgctagactacaaggttgagcacgcacaggccatggggctggggtagaggtgacctctgctctc 
10 ccaccagggtcccgagtgtaggctcagtgacagcccttggcacagagatctgggagctgcacaggtagcggtgacccccaaaggaa 

acaaagccacctagtggcttgatagagcctggattaggtcggacttcaatctaggctgggccctgattgacattgtacaggtaata 
atagatccatcatcaccaccctctgcaattccaaagaagaatagccactcctttcttggtgcctaccatcaccctaaggcatgtta 
aggaccctcataaagtctcagctgttcacttaatgtgaccgcccaagggccagctcttactgcatccagttttcaaaagacagttg 
gtgctcccctgaagacccagcagcagcccagagcaagctggacagaacaagccaccttctgcaggcagcccggaccaacatctcca 
15 acatcccctgacctgagccacacgaatagagcctgcagtgtgtgctactgtcagtacattccactctgtaagacacccagaggcat 

gaggtcctcccgctcgctcgcagcttcccacaggaggtgtcaacagcttctgtatgagtgacggtcttgtccctccatacaaaggg 
ctgagcccaagctcccaaactaaactacctggggcctcggacccctgacactgaatttctcctcaccttattcaagggaggagtaa 
ggacgaatatgaggctggagaagaaccactgggggctggggacaggaagtcatctttaccctcagcctttcgagactctatagagg 
agaaagcaatggaggagaggatgattcagcaggcgctcctaggatggcacctgccacatggtggctgagcctgactacaggcctag 

2 0 aaaacataagtggacgtcagaggtgcaggcagctcgtgcaatgcggtgaggagtcggggtggggcttctttaacaaagttcggcga 

aataagttatctgcaggaaaggacactgcagagaccagacggggcctttggtgccctcagaagcacagttctgtctggacgccaaa 
ggccactctgtctggaggagagacggtgccaacagagaatgagaggtgttatgaaaacagcgtgttttctagaagcgggtgactta 
tccctgaacccttgcacagggaggactctgcctaaatacagtgccctttccagacctgtctcagactgatctggctgagaggagcg 
gcctccctcgtggcgagggctgagctatttcccctgggaactgtctggcagctctaatgaggaatagcactttgcatttatagaga 
25 gcctttcatctgtggatctcaaagctgtaccacaaacattaattaactctcacacctgggaggcaggtgagtctggttacccccca 

ACCCCATTTTTAAAAAATGAGGAAACAGAGATTTGGGAGGAAAAGGATTCTGGGGCGAGCCACCGGGGTTAGGAGTGTCCCTGATG 

TTGGGAATAAGCGTTTCAGATTTGTAGCATCCTGACCACAAAGTCAGGAGGCCTCCCCGGGATGAGTGAGGAATTTGGGTACCGGA 

ACAGGAGATGAAGCCACACAATTCCTTCTTCCCTTTCTCAGGTGGCCTGTCACCTCCTGGGTCTATAGATGtCATTTAGAATGGGT 

CCCTCAGACCCCGAAGGCCTTTGAAACAGCCTTACCAGGCAGGTCTCCATCCTGGCTCACTCTGGATGCCTCCCTTCAAAGTAACC 

3 0 GTTGGAACAGTGACCGCAGCCGAGACGCACATGACTAACCAAAATGTCTGCAGCCAGTGGGAGACAAATGCTTGGCAAATCCCAGG 

GCTCTTTCACAACCCTCTTTTCTTCCAGGATCCAGAACTGGTGGGAACTGACTCCTGTTATCACTGGTTCTCACTGGTGTGCTTAG 
GCGATGCTAATCCAGTGCTGGCTACCTGGGGAGTGGGGGTTGGGGGAAGGAGCTCTGGGGTGACTCCCGTCTGTTCTGACTTCTGG 
AGCTGTTGTGGGTTTACTGCC C ACCGCAGAAGCCAAAGG AAACACTG CT CAAAACCACCAGAGG C AAG C AGCCTTTCAGTTGGGT fc 

ACCTGCCCAACACCAGGGCTGTGAAAGCTGACATTGCAGAGTGGGGGGTGGGGGTGGGGNNNNNNNNNWNNNNNNNNNNCCTGACT 
35 CACATCCTGTTGTGTTCTCTGAGGCATCCGAGAGGGCATTACACCAGCTACCCATGACTGAGCTGCACTGGGAGGGCGCCCTGAGG 

ATGACTCTGCCTTCTGCCTTGCAGAAAGAGGGGGAGTCTTCTAAGGAAAAACCCAGAACAGGCCCCTTGGGTTTATCCATTCTCAG 
AGCAGATTTTGCGCGTTAAGAAGCAAGTGGCCCTGCATTGCATGGCCCACTGTTTATTTTCAATGGATCGAGGGTGAACGGCTTGT 
TGTTTTAGAGATGCCCGCCAAATACTCAAGGAACAGAGCCCCGACTACAGCAGAGCCCCAACGTCCTGACCCAGAAAACCCAGGCT 
GTGAGGTCAGGTGCCAGGGCCACCAAAGGCTCAAGTGAACTAGGCTGATGTCCCCGCGTGTCCTTTCCTTGGACAGGGAGGGAGGG 
40 CACAAGGCTGAATCGGGATGCTTTGAGTTTTCGAAACAGGAACATTTATTTACTCTTCTGATTGGAGTCAGCTTCATCGACCACTT 

TAGATACGGCTACTTCTCTTTGCCTCGGGTGTGGGGCATTCTTTCCCCCTCCTCATCCCATACGCAGTAGTTACTGGCGTTCTGGC 
TTTCCTTTCAAATATGTTTTCCGAACCAGAAATTTCCCTTCCAAAGCTGCCTCTTCTCCAGGCCCTAAATGTTGGTGTTTTCATTT 
TCATTAAGTGACTGGCAGTCGACATATCTTTTCAGATCTCTTATTTGGTGGCTATGGCATCTCCAGATAATCTCCAATTTTTGAAG 
ATTTCTAAGTAATAGTTCTGTTACCGGTTTTTGTTGTTGTTGTTTTGTTTTGTTTTTCGGGGGGAGGGGAGAGTGTTGTTTGGTTT 
45 TAGTTTAAGTCCTTGTGGCCTAAGGAAATACTTTGTATGATTATGCCTTCAAACCCAAGCAGTCTTCTGTGGCCTCAAGTGTAGTC 

TGCCTTAGCGAGTGATCTGTGTGCCTCAGAAGAAAGGAGCGGCCTACCGGTGTTCTGTAGGCCAAACTGATACTGTCCAGGTCAGC 
CGAGTCTGAATTTCTGCTTGCATGGTCTATCGGTGACTGGAAGAGGGTGCTAAAGTCTCCTGCCGTAAGGATGGGTTTGTCTGCTT 
TTCCTTGTATTGCAGTTAGTGAGACCCTTTGTTCACGGGACACCTGTGAAGGAAAATGTATATTTGGTTTTCCGTACTATCATAAC 

gtaacttatctcttatccctgaaaagctccatcttcaatcggctttgtagaaaacttgatacagcaactcaggctttccttggatt 
50 ggtgttagcacagcttctccacccttttatgcttgccctatctgaatctacatttaaatgagccatttgtatgcgtcaggtagtta 

agttttatttgtagcttgttctgacaacctctgtggtagatttagacaattcacctttatagatacagttggattatgatctgcca 
tggtctaacttttatgcctgttgcacctggttcttagtcccacccccggctttcctgcctcctctgaatggaatgaaacattttat 
gtgacttcattttagcttgtttattgcctatcgggtaggaaaatgatttttttttttaaatagttttgtgggagctagagagctgg 
gtcagacattaaagcactgaatgctcatccagtggacctgggtttgattcctagtaaccactagtggctaaaggcggtctgttaac 
55 tccaatcccagggaaatccaacacacgattaaggtctccctaggcactacaagcatgaggtacacagatatgatgcaagtaataca 

acactcatatgcattaaacaataaataaataaataaataaataaataaatattttaaaattgcttcaataattgctgtagagttta 
aaaactaagcccacaatcaaataatgttattccttaattgttatatgttacttatatttaaacttttgtttacatttttaaattta 
gtgtctctctctgtgtatatgtgtgtgcctctccctctcctcttcctcctccctccctccctccctcccctccccttctctctgtg 
tgtgtgtatgtgtgtttgtgcgtgtatgtgtctgtttctctctctttgtgtgtgtgtatgtgtgcatgtgtgtatatggtgtgtat 
60 atgtgtctgtctctctgtgtgtacatgtctgtctgtctgtctctcttttatgtatgtgtctgctgtctctctttgtgtatatatgt 

atatgattctgtctctctctatgtatatgtctgtttgtctctatgtctgtgtatgtatgtatgtatgtatgtatgtatgtatgtat 
gtatgtgtatgtgcctgtctctgtgtgtgtgctgtctgtctgtctatctctctctctctgtctctgtgtgtgtacatgtgtatgtg 
cctgtctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgctgtgctgtacatatggaggtcaaaggacaactcacaagaatta 
gtggtttccttccactatgtgggtcctgaggatcaagctcgtgtattggacaagcgccactctgctgagatgtatcacttctttct 
65 tatctgtcattattgccaattattttcttgatctttatgctgtaactgtccaacaaattgtggctgttatcacttctaacagttaa 

ctttcagatccgttatgaatagaaaatgggttttattttatttgattcacttcttctgggatgacctccttttcacccaagatcta 
agtttctggtccatttcattttctttctgtctgaggccctttaaacatgtctgttggtgatcattgatttccatttcatcagaaga 
tgtactgcttttccctttgcattggaagaatagttttgctgggtataaaactctgggttggtttcactttgttcccttcagacctt 
tggtgtgagttttctgtgatcgtccagttgggttcaatgattacaaagctatagttgacaaaggcatgtagttcccccagtgtctt 
70 tgttacttcctcccttgttgtctttgagtttcccatgaactctgctttagtctatgcttaaagctctttggttggcagtctaccat 

aagatgggaaaccatgagaactcagttgagttcctgggccacaaacatgtttctcctggacagtactatagctctccagacttgta 
ttctcattatcagtctatattcagcctccagcaacttgtgacatctccatgttgtacttccatgagcttctgtttctaatcaacag 
accttgggttggttttacatgcttgcctgcctcccaggacttgggtggtgccctgctttcctgctagaattctgtgggagatacag 
gaaagtcacagattttctgttctacttttttccttgttcttaggacaagaatggtaactccaaaactctttacattttagtgctaa 
75 aaaaggaagaagcaggccactctggtatgaattatttggcagcgtcatggtggactctaaagatgttttgatgttggtacctttaa 
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GACATTCTTTTCCTGAGTGAAATATGTCATGGTGCTTTGTACTGTCTCCCTACCTTTCCCCTTATCTTTGACCTCCATTTCAAATG 

gaagggaatggggttcagggatgtaaaaggagcccctcttatctattatttgtaatggcctggtcatgtaatctcatcaaaaccat 
ttgtcctgaaaacaaaaacaaccagcatacagaaggctcaacttttctggtgcttttaaaaacagaagcatggattgattaaaaca 
ccgaattcctgctttctctgtgtcacgaaattccagagtccttactcattcagcatctaatccccagagcctacctcttctcaaga 
5 tactcagctccaagcactccagtagtacctgagtcccaccccagttcaagtgtgtgttgccttaccagataagtctcttggcagga 

ctgaatttcctttagcaatgcaatcatggaaatcactcagattaattaaccatttttgatggccacatattgtgacaggtcttttt 
cctgttgcttgcttgtttcttgatgttactcttgctagtcagaagaatgtaagtcttgcctgaagctaatttatggtggaggcaag 
agtcaaccccaaatctggttgacttacatcctaatgctttcctgccctgctcctcccctctgcagaacataagcatgtcacaaaag 
tcactgctgcccttgcctctaccttggaagcagacatttgcaagtccaaattagtcatgtgatttagcagccagcctccattcaac 
10 ctttacatcatcccgtgtctgtaagtcttacaaagtaaagaccataaaaccatttgctagtgaatccctaccactagggcctgggt 

gaagcaaaactatttgtgggaacatgaatgagggaacaagtaaataatttccccagcctatgaatatacaagtgtttgaatgagtg 
aatgggtgaatgaatgcatgcatgaatgaatgcatgaatgaatgaatgaatgaatgaatgaagcaactcttagtgtgctgacatgt 
gcatgaggaaggaacctttccaagcatcacaaagttagaagcctttccctgatgagccaaggcaggggccatgtggctcctagtca 
ccactatcactggccacatttcctgtgcctggcacacggtatatgtttaaccaactcttgttcacttggatgaattggcttaccag 
15 aggcaactccttcaagactagtacacctgcactttgccgaatgcctaacggtgactctctcagcctgtggcctgttctggatagct 

cccagtttaatccctccttgtggcatttcccagaaggcacacagttacgattttaagtacctacacctcgcctcccatcccctaca 
cgactcttccctgactctagcaacatatagcaaagatgagttggactaatttgaacggggagcctcccctgttgccactggatggc 
tttagagatcatctctctgccgagagagaagtatggaggtttggtctagggcaactggccctctcagcaaaccgatgggcctagag 
ctcctttttctgataggcaatcaacaatatggttgttatgattctaactttcctgtgttcctagccccacctcccctcccatccta 
20 acaacgatagaacctctcccacaaacgcagaatgcactgtatttccctgcctcttgtggtttgtttttgtttttaatagagcatta 

aaaagctgaaaacaacccaaattacaagaagaggctcaccaccaccacctactggcccacccctggcaaaggacccaagtaggttc 

CTGGTGCTGGCGGAAATGATGGTTGATGGGCCGTGGCGTCAGTGACCCACTCAATACTGTGGTGGGAAGTAAGATGATGCCAAATC 
TATAACCTGTGTTTAAAAAAAAAAAAAAG AAG AAGG CG CAG ATT CTG AGC CTGAAT CATAAAGG CCGTT CCACCGAAGCGAGGCTG 
TGAAATATTACGCAACGTTCGCACGGTTTAATTACGAGTTTAGAAAGGCCTAGCCTGAGTTTTTCACTACAGTAAAACATGACAGA 
25 GCATGAACCCTGGCACCACACTTTATGCTTAGTGTGGTTTTAGACACAGGGCTGGGGTGCTAGGCTGTCTACACAACAAGGCATGG 

attacaataccgcaattcacaccccgggggccttcatgacaattacagaacctcctttgtttgctttttaagtgattaaaatattt 
gaatagtatatgtccatttgctaagtgtgtatattgaaagcactggcatgtcttgtggaaaacatctgagagtgtgagctttgggc 
tccccgcacacacacaatggagcaagatccttacagtgatgtgggatgcaggacggtgttgtttctacacacctccgggcctcagg 
aacagtcggctgtaaaaccgcacaaggctccacctgcatcgcagcacttgtctgatgagtttagtgtgtgccagctcccttgtctg 
30 tgccgtcccttcagacaaactctccaccattgggaggatgtcaggagatctcttcaccgggagattctaagttaaaatgttggccc 

aggaacaagcaggtctgtggtccttacattgtcgggtttgtggttatcgttgtgttctattttcccggacattaaaaccaaactga 
gtgagagaaaggaacaaggcttattgagccccgaagtcaagtgcacaagagacatttgcttcaactcccggctctgtccctgctct 
ttcttggtgacaatctataaaatacattctcaaagttttgcccttcaaaaacaccactggccccaagagtccatgctacctggtTt 
ggtctgttgtgaagcagcctcattagtgtgcctgtgttttggtcgttcaccatgtttgcactgtctgtctgtctgtatctctctct 
35 ctctctctagtctctctctctctagtctctctctctctagtctctctctctccctctctctctctctctctctctgtgtacggggg 

agagttatctttttactatcgctctcgctattgtttctatggcatttgaggaatggcatttgctgaagtagaaaacatacacatgc 
ccgtggacatttcctcagggtcccccacgctccagacccccttacatcctttgtgcttcctgaacaaggtggccatctgagccgat 
acaatgtttctggtgatgataactgtaattgctggccaggatgaatgtgttatcctgaatgtgtcacttagagtgatccagtacta 
ccagagtccattcccaacagtattagtgtgaaaaaaaaaatgtatatatatgctatatatattatagataggtagatagatagata 
40 gatagatagatagatagatagatagatagatggaaggaagagttagcaaataaaactccccctaaatccatgaactgtacttcagt 

atctttaatgggccttcatacaacagagtcatcaaatacttgggctctagtggtctcattagacacaagtgaacaagctgtgtaaa 
cacatgtataatcatttaaataatggttaatagctatcatgatgagaacttttcgtcttaaaacccctgccccaccccatccatga 
ccaacatccttgtctccctgcagatgccaggcagatccagccatccccaccgtggtcctatgaccagtcctaccagtacctgggat 
ccatcacctcttcctctgtccacccagcgacacccatttcacccggccgtgccagcggcatgaccagcctctctgcagaactttcc 
45 agtcgactctcaagtaagccctgtgaaaacacacctgcagcggggctggaggggaggattcggaggaccgcgggagactcggggag 

acacagaaagacacaggaaaggcgggacatggctaatggaccagaaaagggttcaaagaccaaatttcctgcctctgtgcgtgtcc 
agtgcctgagcactgatctttcttaacatgctaagagatgccagatgaggaggcagcaatgccttagtccatccctttgggatttg 
gggtttgctcatatctggtgagaaacgttggtggccaatggttactattctgataagtggaagtggcctaaagatttttgtacctt 
tggccaagaaattaacatcccaactgaattctagaccgaggctattctttccagaagtggccagtttttatggctcctgcatacag 
50 cacagtggggtacatactggaataggacacaaatacgccccaagataaacattcccagctaagagctgttcagactgaggctagga 

accaggtagaaagctcaggtgtcatggttagcataattgttgttaatacgagctcattacatattagtcatttaacctatgagccc 
tttgggcttggcacactcaccttcgctcctgggcagggaaatcagaggtactgggggaaaaaaattcctttgttgaaggcaaaaga 
agaaacttactgtttggggctttgaaattggagccgaagcaaactgtgaaatacttcagagagcttcgtcctttagaggcccgtga 
atgcactcccatgtgtgccgggggaggggcaggctttgctttcggactcttgaaggcagattagaatagatgagggggcaggcaga 
55 ggagttggggctgctgctttaaatgttgtgaaagactacatttccagacagccacgattgcttaagactcctccagcgggtcagct 

GCTCCCTCACAATCACCCTCAATTCACCCCGCCTTTCCCCAGCAACCATACTGACATTTGGGCTGTATCATGTTTTGTTGTGGGAA 

CAGGGGACTGGCCTATGTGCCAAACAATAGATAGATGACCCTTGACCTCCAGATGTCAGTAGTAAATGGCCCTGTCTGTCCATCAG 

aaatatctccaaggctggggaccagctcagtgggcaaagcccttatcttgcaaacatgaggaccaggtattaaggcaaagtgcagt 

GGCACAGGCTGCTAGTACCATCACTAGGACATGGAGACATGTGAGTATCCAGACTAGTTGAATTAGAAAGCTTCAGGCTTGGGAGA 
60 GACCCTGCCTCAAAAAGCCAAGTTAGATGGCTGCTGAGGAACACACACACGCACACGCATGAGTCTGCACTCGAGGGTACTCATCA 

ATGAACACTCAGAATGCTCCCACTCACCCCTTACAAACACAAACCCACAGAAAATGTTGCTGGACATTGTCACTTGTCTCAGCTGG 
GGGCATTGAGAACTTACTAGCTTCAACTAGGCTTGGTGCTGGACTGAAATGCCAAAGCCAGNNNNNNNNNNNNNNNNNNNNAGAGA 
GAGAGAGAGAGAGAGAGAGAGAGAGAGTTTGCCAGGACCCAAAAGTGACCCTCTGCTGCCCAGTAGGGAAGACCAGAGAATGACAA 
ACAACTGGCATAGAGTGAGCCTCAACTTGGCAAAACTCCCTCTAGAAACCAAGCCCCGAGCACAGGCCTCAAAAGCCTGTAATGTG 
65 TTCTCATAAACCTGGGCCAGAGAGGGTAGGTAGGGrCCCTGAAAGGAAGAGGCTGTCAGGCCCACAGCTTGTCAGCCGAACTTGAC 

CCCTCTGTGGCTGATGTGCCTTCTAATCCCACCAGTGACAGCTTCAAGTTCTGGGCTTTCAGCCTCCCCCAGCCCGACCTGCCTAG 
CTGCTCAGCACACACACATGCGTTCTCAGCAGACGGGCCCTGTCTGTCTCTGTCCCTTGCAGACAGACAGACTCCACACCTTGTCT 
GAAAGGAGCTGCCACGTGAAGGTTTATCTTTCCTCCTCATTTCTCTTCTTCCTTTATTTTACCCTCTTCCTTTTCTTTTGGTTAAT 
TAATGTCTAGCTGCCAACCTGGGCGACAGACAGCGCATACTAATCTGAGTCACGCAGGAGAGCCTTTTAAGGCGGTCATTATCTGC 
70 TCAGGTTGTTTAATCCTTTGGGGGCAGTGGGAGGGGCCTGGGGTGGGACCTCTTTCATCCACATCAAGCTTTAGAGCCAAGACTCT 

GCGCTCTGTCAAGGTAGAGACTTAGCACCATAGAGGGAGAGACACTGCCAGTGAAAGTGGCTGAACCTTCTAATCCTCACACTTCC 
TACTTTTAAAGTCTCCCCATGAATGGGAGAGGGGGCAGTTGTCACCTGAATTGAGTGGGTGGGGGCGGCGTGCACCGGACTAGCCA 
AAAGAATAGAGGAGCCGTAGTTGGGTGATGTATAAATTCTGTGTGACTGCTGATGTGTAAGGAAAGAGGTTAGACAGGATTTAAAA 
ATGAAAACACGGGGAGCTGGTGAGGTAGCTCAGTGGTTAGGAACCTTTGTTGCTCTTCCCAGGCCCCCCACATTAGCCCGCTCACA 
7 5 GCTGCCCATAACTCCAACTCGAGGGCATCTCTCTCCTTCCTCCAGTGTCTGCAAGCACACACACACACACACACACACACACACAC 
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ACACACACACACACACATGCGCGCGAGCACCTAACTAAAAATAAAATAGCTGTAAATGAGAACACGTATTCGAATAGAGCACTTGA 

atttgaacatatctaaaaggcccatgtcttttttattacagagcgtatacaaagcgagacagggagggatggaaggagaaggggag 

GAGGGAGAGAGAACCTGACCTCTCGTAGAAAGACGCCACACTATCTCAGATCTTCCACATACTCTGCCCCCAGCAGCTGAGACTGT 
AACATTACTCCTGCGCTTATGCCCATGACAAATCACGGACTCACTCGGGATTCCGGTAACGTGGTACCATTACCACATTACCATGT 
5 AAGAACTGGGACAGACTGGCAGAGCATGTTCAGACACGGCTCTGAAACGTGGTGACCTCTCCTTGATTTTTTTCCAGTGGATTCAC 

GGCCGATTGTGTGTGTGCCTAATGCTCTCCCTCCTGCCTCGGCTTCTCCCTAGACTGTATAAATCTAACTGGAAAAAAAAAATGGA 

gtagagcttcctgttaactctcaagcatgtcatggctctctgtaagcaaaacaagtgacacagagtttgctcatagaggtccccgg 

TGAGGGCGCAGAGATGAAC 

10 

MOUSE SEQUENCE - mRNA 

CTCATTCATAGAGCCAGCGGGCGCGGGCAGGACGGGCGCCCCGCGGCCGGACCCAGCCAGGGCACCACGCTGCCCGGCCCCGCGGC 
TGGCACTTCCATCCTGAGCTCCCCGAGACGCAAGAAAGTCACCCTTTGCGGCTCTTTCTAGATCTGCGTTGGACCTTCTTGTTTTC 
CTTTCCTTTCCTTTTT'rTTTTTTTTTAATTTTTATTTTTATTTTCCCTTTCTTACTTTTGAATGAACCGGCTTCTAGGCTTTGGAT 
15 GTTTCAACTTCTAGGCTGTGAACTTTTCTCCGATTGTTTCTTTTGACAACTGCGGGAGAAAGTGTTCCGGAGTTCCAGGCGAGCGG 

TGAAGTTGCGTGTGCGTGGCAGGGTGCGTGGGAGTGAGCGTGTGTAACTCGAGCCTACTGGTCTACGGTGCCTCCTCCCAGGCCCG 
CTCCACCTGCTGCGGTTACACGGTGCTCGCTCGTGGGTATTTGTGCGCCCCAGCAGAAAACCAGCCACCGCCGGGCGACGTTGGAG 
GAAGATCATCTTGCCAGACTCTGGGCTGACTCACTCAACCAATGTAGACAGTGGCTGACTTCCGAAGAGTGCGAGTCTGCCTGTGT 
GTGTGACCCAACTGCGGCTCAACTCCCACCAAACCACAGGATCAGCCACAAACTTAACCAGCGTTCCCAAACCAGAGTCCTCAGCT 
2 0 GTGGGAAGCTCTACCCTGAGTGTCATCGAGTTTGACTTTTTTTTTTTTAAGATTAGCTACAGATCTTTGTAAAGCACTGACCATTT 

ATTTGGCCAGAATTTATTGAGTAATGACAAGTGATCCTATCCAGCCTTCCAACTACTGAAGCTGATTTTCAAGGCTACTTAAAAAA 
AAAAAAACTGCAGCAAACATTAATGGATTTCTGTTGTGTTTAAATTCTCTACAGATTGTATTGTAAATATTTTATGAAGTAGATCA 
TATGTATATATTTATATATACGAGCACATACATTAGTAGCACAATCTTTTAAAGTTACGGCTCTTGCTTTTGAGAAACGAAGTGAG 
TTTTTCATGGTAAGAGGGGCGCTCTGTATGGAAGACACTCCTAAGTTTTGTATTTTGTTGAGACTCTAAACAAAACTGACCCGCAA 
25 GAAAGAAAAACAAACTGACAGGCAACTAACTGGTGGAACTTCCAAATCTAGTTTTTGCTGGTCATTTTTTGGTTGTTGTTGTTGTT 

CTGCGCATAAATATTTTAGGACGCGTATGGGAATTTTGCTCCGGGACCGTTTGTAATAGCCAAAGACTGAACTTCAACTCTCAAAG 
CGAGGCTCTGTTGGGCATTTGACTTTGAATTCTGGTTGCCCACTTTTTAACGCACTAAGCGGCCAGTTGCTAACCCTGCTTGGGTG 
TGAGGCCGATCCGTGTAACTAGATCTCAGTCCGGGACTGATGGTAATTTAGTCTCCTACCCCCACAACCCTCCGGTAGTAATAAAG 
GCTTCTGAACTTGTATGTTGGTCTCCCGGGAGCAGCTTGCAGAAGATCCGAGCCCCTGTCGCCGTCTAGTAGGAGCTGTTTTCAGG 
30 GTCCTTACTCAATCGGCTTGTTGTGATGCGTATCCCCGTAGATGCCAGCACGAGCCGCCGCTTCACGCCGCCTTCCACCGCGCTGA 

GCCCCGGCAAGATGAGCGAGGCGCTGCCGCTGGGCGCCCCGGATGGCGGCCCGGCCCTGGCCAGCAAGCTGAGGAGCGGCGACCGC 
AGCATGGTGGAGGTACTAGCTGACCACCCTGGCGAGCTAGTGCGCACCGACAGCCCCAACTTCCTCTGCTCCGTGCTACCCACTCA 
CTGGCGCTGCAACAAGACCCTGCCCATCGCTTTCAAGGTGGTGGCACTGGGGGACGTCCCGGATGGCACTCTGGTCACCGTCATGfe 

caggcaacgatgaaaactactcggcagaactgagaaatgctaccgcggccatgaagaaccaggtagcgagattcaacgacctcagg 
35 tttgtcgggcggagcggtagaggcaagagcttcactctgaccatcaccgtctttacaaatccgccacaagttgccacctaccatag 

agccatcaaaatcacagtggacggcccccgagaaccccgaaatgccaggcagatccagccatccccaccgtggtcctatgaccagt 
cctaccagtacctgggatccatcacctcttcctctgtccacccagcgacacccatttcacccggccgtgccagcggcatgaccagc 
ctctctgcagaactttccagtcgactctcaacggctccggacctgaccgccttcggcgacccacgccagttccctactctgccgtc 
catctccgacccgcgcatgcactacccaggcgccttcacctactcgccgcccgtcacgtcgggcatcggcatcggcatgtcagcca 
40 tgagctcggcctctcgctaccacacctacctgccgccgccctaccccggctcatcacaggcgcaggccgggcccttccagaccggc 

tcgccctcctaccatctatactacggcgcctcggccggttcctaccagttctccatggtgggcggagagagatcgcccccgcgcat 
cctgccgccctgcaccaacgcatccaccggcgccgcgctgctcaaccccagcctccccagccagagcgacgtggtggagaccgagg 
gcagccatagcaactcgcccaccaacatgccccccgcgcgcctggaggaggccgtgtggcggccctactgagctgagcgccatcgc 
catcgagggactgggcctgccgtccatgcacagaccccgccaggagggcccttggaggccaccaggaagaatcccggagggaaact 
45 gtgaatgcttctgatttagcaatgctgtgaataaaagaaagattttatacccttgacttcactttttaaccacgttgtttattcca 

aagagtgtggaatgttttcggttcggggtggggaagacgcagcccatcctgtttggcatctatttcttatttcggagttttctttt 
ccgcaccttatcgattgcaaaaatgcctgtttgcatctgggtggtcatttatttttaagtgtgtatagatttgagcttgctttttt 
ttcttcctttgaccaactcaaagaaataaaattcccttctctgtaaggtttatttaacttttagactttcatgtagctttggggtt 
ttatttgtgtttggtttttgtttttgtttttatttttaaagagacagctacagctttgggtcattttttaactactgtatttccac 
50 aaagaaatccctagatatttatgtatcttgatgtttgaacatttacatatgtgttgatacttttttaattatttaaatgtacttat 

attaagaaagatatcaagtactacatttttctttataatagccaaagttaaatattattgcgttgaagatgtctggaaaaaaaaga 
gatcgcttggttaactagaaatattgtttacattaaactccctttatgttattcaaacaagttggtaggtaacgcagcaatgtttt 
taattggattgtagacactgagggtcactccaaggtcagaagtacaaaattttctgctaggctcaacaaatagtctcatacctggc 
tccttcccttcaaaaagagaggcaaactctgtcctgaaagggttcagagaggtgccaaggatttgctctgaagaggatttcatttt 
55 ggcctggagatatacttgccccaaggcctcctcattctggcatgctttatcacagagctcaaccaagtaagctgttggtcaggggt 

ttacttacatagtatttacatagacccaaaccactgaatgtgatttttaaattgccttccattaatagtacccgttcattgatgaa 
aaccaaaacttgaggctgtaccccaaagatccaaatagaagagttaagaccaggtgtctttgaggcctaaaggctgagttttaaga 
gagtgtaccccaaaagtctgaaggagccggtttccttctcccagtcttagtggaatcagtcatgggaggcagatgccacgcccacc 
tgtgcaggatgctcctcagaagctgccccttcaccagcatcttctcccaccaggccgagcccctgacctttggggtgcatcagtgt 
60 gatagatcctggtctctgcagtccgccatggctacggttcagatgtgcatcgtgtcactgtaaatgtaatggtactgttgttacag 

tggaggacttggtcaaaatccagttgttctacaacgtatgaagcctaaccgctggttctgacatacatgtgctcaaaatga 

MOUSE SEQUENCE - CODING 

ATGCGTATCCCCGTAGATGCCAGCACGAGCCGCCGCTTCACGCCGCCTTCCACCGCGCTGAGCCCCGGCAAGATGAGCGAGGCGCT 
65 GCCGCTGGGCGCCCCGGATGGCGGCCCGGCCCTGGCCAGCAAGCTGAGGAGCGGCGACCGCAGCATGGTGGAGGTACTAGCTGACC 

ACCCTGGCGAGCTAGTGCGCACCGACAGCCCCAACTTCCTCTGCTCCGTGCTACCCACTCACTGGCGCTGCAACAAGACCCTGCCC 
ATCGCTTTCAAGGTGGTGGCACTGGGGGACGTCCCGGATGGCACTCTGGTCACCGTCATGGCAGGCAACGATGAAAACTACTCGGC 
AGAACTGAGAAATGCTACCGCGGCCATGAAGAACCAGGTAGCGAGATTCAACGACCTCAGGTTTGTCGGGCGGAGCGGTAGAGGCA 
AGAGCTTCACTCTGACCATCACCGTCTTTACAAATCCGCCACAAGTTGCCACCTACCATAGAGCCATCAAAATCACAGTGGACGGC 
70 CCCCGAGAACCCCGAAATGCCAGGCAGATCCAGCCATCCCCACCGTGGTCCTATGACCAGTCCTACCAGTACCTGGGATCCATCAC 

CTCTTCCTCTGTCCACCCAGCGACACCCATTTCACCCGGCCGTGCCAGCGGCATGACCAGCCTCTCTGCAGAACTTTCCAGTCGAC 
TCTCAACGGCTCCGGACCTGACCGCCTTCGGCGACCCACGCCAGTTCCCTACTCTGCCGTCCATCTCCGACCCGCGCATGCACTAC 
CCAGGCGCCTTCACCTACTCGCCGCCCGTCACGTCGGGCATCGGCATCGGCATGTCAGCCATGAGCTCGGCCTCTCGCTACCACAC 
CTACCTGCCGCCGCCCTACCCCGGCTCATCACAGGCGCAGGCCGGGCCCTTCCAGACCGGCTCGCCCTCCTACCATCTATACTACG 
75 GCGCCTCGGCCGGTTCCTACCAGTTCTCCATGGTGGGCGGAGAGAGATCGCCCCCGCGCATCCTGCCGCCCTGCACCAACGCATCC 
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AC CGGCGCCGCG CTGCTCAAC CCC AG C CTCCCCAGCCAG AGCG ACGTGGTGG AG AC CGAGGG CAGC C ATAG CAACTCGCCCACC AA 
CATGCCCCCCGCGCGCCTGGAGGAGGCCGTGTGGCGGCCCTACTGA 

HUMAN SEQUENCE - GENOMIC 

5 AATCCACTGGTGCGTTTGTGTGGGAATGAGAGTGAATCTAGAGAGATGAAGACAATTATCTGGTGGGCTGTTAGGAGGCTCAATAA 

AAAACACCCCTGCTCTCCGGTGATCCACAATCAACAGTGAGATGACAAAGGAGTCAAGCAGATGGAGATAAAAATACCAGCTTGGT 
CACTGATAGAACTTTTGGAGAGCATGGCTTAGGTATGTGGCTTCCTGCTACTGAGCTCCAGAAATAGGGAGACTCACTCACCAATA 
CCCAAGCAGTGTCTCCCCAAAAGAATAAGGAGAGGGAAAGAGCATGCCCAGGGTACTTGTTTTCTTATTGCTGTAAAACGAGCAAA 
TTGCCAAGCTTAGCACCTTAAACAAATTTAGCCCACAGTTCTGCAGGTCGGAAATCTGGTGGTGCTGTACTAGATTCTCTGCTCAC 
1 0 AGCTTCATAAGGCCAAAAATCCAGGGGTTGGATAACCrGAGCCCTTACTTGAAGGCTTTAGGGAGAAATTCACCTCCAAGCTCATG 

CAGGTAGTTGGCAGAATGCAATTCCATGGGGCTGTAGCATAGTGGCCCTCGTTTCCTTGCTGGCTGTCAATCAGGGGTCACCCTCG 
GCATCTAGAGACTGCTCTCTAGTTCTTGCAAGTGCCTGCTCTGTCTTCTAGCTACAATGCTGACTTCACTTCTGCCCCAGCCTGAG 
AAAACACTGTGTTTGTAATGGTCTCCTGTGATTAGATTAGGGCTACCAGGAAAATCTCTCTGTTGCATGAGTCAAAGCCAACTGAT 
T AG T AAC CT T AATT ACAT AT G CAAAAAAAAATCT CT TTTTTTC CAT G TAACAT AAC CAG AG C ATG ACAACTCAT CAT AT T C C CAG C 
15 CCCAGGGATTAGGGTGGAAAGTTTGAGGGGTTCATTTTATGCTTCTGCCTTCTACAACCAGTTTCTGCTTCCAACGCTACTAACTA 

GGTAATTCAATCTTTTATGGTGGAGGAGGAATGAGGGTGTAAAAAGAGGTCAAGAGTTTTACACTAAGGAATGTTGTTCCACATGG 
AAACCTGAAGCCAGGGAAGGGGTGGTTCCACCACTTCCTCTCACCCGCCCCACCACCCAATATATTTAAATAGCTATAACCCAAAA 
TATATTATAATTCAAGTCACATAGGAGATGTGGAAATGATGATAAAGCATGTGATTGGTCTTTAAGAGGCAATTTCACCTGAGGCA 
GAAGGATCTGCCCCCCTCCAAGATGAGGACAGGAAGGGTAGCTCTTAATCCTGCAGAACTGTGCTAAAGACCTTGCATTGAATTCC 
20 AGATGCCCAGGAGAACACAGCAGAACTATGGTGCAGGAGACTAATCTGGAAGTACTGTATACAATTAGCAGGAACCCCCTTTTTCA 

GAG ATCTTTGTAAG AAATCTTCAG AG AGGTAATGAGAACTTG AAC CAGAATGATGT CAAT AGGAATTGAAAGGTGGGGGC CG AATT 
GTTATCAACCAAAGAAATCAAAAAGAGATCTTGGCAACAGACTGGATGAGGGCAAAGATCAATCCATGGATCCAAGTCTGGAAACT 
GGGAGAATGATGGTGCAGTGGGGAAAACAAGAGGAAGACCTGGGTTGAAGTGGAAACTGATGAATTTTATTTTCAGTAAAATACAC 
ATGGCAAACACTAATTTTCTCAGGTTGCTTCCATCTTACACACATGCACACATATATATACACAAACACCTCTCAACACTGGTCTT 
25 TCTCTCCTCCTGCTACCTCACCAGTTTCCCTCCCTCCTCCAACAAATTTCATTCTCTCCTTCCCTACATCCCATTCGCTTTCTACT 

CTCTGCTCCATTTCTGCTGCTGCCACTCAACTGAAGCTCCTTTGGCAAAGGTTACATGGCACTCTCTGTAGACAAATCCAGTGGAA 
TATTTTCATATTTTCAGTCCTTGTTTTCATGGCCCCTTTGTGGCCTTTGGGCCATGGTTTTCCTCCAAAGCTGGCATTTTCCTTTA 
TTCTTTTCTTTTCTTTTTATGAGACAGAGTCTCATCCTGTCTCCTAGGCTGGAGTGCAATGGCACAATCTTGGCTCACTGCAACCT 
CCGCCTCCTGGGTTCTAGTGATTCTCCTGCCTCAGCCTCCTGAATAGCTGGGATTACAGGTGCCCACCACCATGTCTGGCTAATTT 
30 TTGTATTTTTAGTAGAGACAGGGTTTTACCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTTAGGTGATCCACCTGCCTTGGCC 

TCCCAAAGTGCTGGGATTACAGGCGTTAGCCACCATGCCCGGCTGCATTTTCCTTTACTCTTATTACTTATTCTCTCCTCTTTCTT 
TTCCTAGCTCCATCTCCTTGGTTGCTCCCTCTTCTGCTCACCCTGGAATGTTGATAATCCCAGAACCTGAGAATGGTCTCTTCTCA 

ctggaaacagtctctgaaactagcatagagtttgattgtaccctagatacaatctgaaactacaatagatattctaaggatgttcA 

GCTCATTATTTCTACATGAAACCTCTCCCCAGAATTCCTGTTTTCCCCACCAGCACCTCCTATTCTGTTCTGGGCATCCAAAGCTC 

3 5 AGAGAGACATCACGATGTCTCTCTGTAAACCCGCTGTTTCTGGTCTTCTCTACTACTATTAAAGGACAGATGCTGGGGAGACTCCT 

CCCCCTCCCTCACCTCAATCCCCTCTTCCATCTCCATTGCTTAATCCAGATCCTCATGACCCCTTGTCTGACAACTGCTATAGCTC 
CCCACTCCTCATCTCTACTCCCTCCAACTCACCGAGCTGTTGTTGACAGACTTATTTTTCTAATATATATATTAATTTTGTTATTT 
CCCTGTTTGGCTTTGACAGATCAATTTTCCCGCATGTTGAAGTTCACATTTCCTCAGGTTGCTTGTGCTTCCAATGACCTATCTAC 
GTCTATGTATTTTTGAACTGCTGCACTCCCTCCCCCACTCCCCAACCTGGTCTCAAACCTATGCCCCAACTGTACTGGAACTGACA 
40 CACTGATGTGTTTCATAAACTCACGCCCTTATTCATGATGCTTATTCAGCCCAGAGCACCATTTCCCCACCCCACCGTCACCTCCC 

TAAACCCCTCCTCTAGCTCTTTGAACCACCTAAAAATCTACCCAACCTCCAAAAGTCAAGTCAAAAATCACCTCTGCTAGGAAGGA 
AGTCTTTCCTGAGCCCACCAGGGGCTGTTGGCCCCTCTTCCTCTTATATTCCCTCCCACCAGTTCCTGGGACCCTGGACATGTGTC 
CACCAACAGCCATGACACTTCTTTACTCTCATCTGTTTGGTGTTTGTCATCAGTGAGCCTAGCACCTTGCCTGGGACAGAGGAAGC 
ATTCAAGGAATGCTGAAGGCAGGTGAATCAAATACCTTGTATCTAGGAAAGTCCTAAAGATGCCCTTTTAAACTAGTGGAGGTGGG 

4 5 AAAAGACTAAAACGCCATTTTATATTATTATCAATATAAAAGCTTCTCAGCCAAATGGACCTTGGCTTTCTCCTCAAACTCTGTGG 

ATGACAGAAATGACATTAAAATCTGACTCCTAATGATATGAGGTTTGCATGGTGAAGAATTTCCAAGATATTTTCTGATCTAGACC 

ctgagacgggggggataaaagtgaaagatgagatcagagttaattttttagaactctaccaaggatagccacaaaaataatcatga 
tccaaaaggaacatagcttaccatgcatgtggacctatatgtagatatgaatatgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtgtttctatgtaggtcaagagtgatgtgaatttgggcaagttacctgaactctccaagggtgaggttccttat 
50 ctgtaaaatgggggtagcaatgatgttcttgtgaggattaaatcaggcaaagtatataaaagcacttcacccattgcctggcatat 

aattacattcaatgggggatgtagggaagagagagacagagagagagcatgcaagctagcacactggaggatgggctaccagattc 
attgttcactgtcttaaacacacgcaacctcccctctcttgcagtttgggttctggcatctttaacagtttcatgggcaaatcact 
tcaaacctccacaggtgctacttcacctgggcagcagttgctcaccccctaccccttccccctccccaatttaaccacacttgctg 
tgttctcaaggctgctgatacacaacaaactaagaaagtttttaatagttaccaatcacagttttcaaaatccactcatttttgcc 
55 cttgtttttgggtttaaaaaatcctggcattttcctcagaattgctgaactattaggtgtgtagatgaacttgtgttttcttgctc 

tcctactccaatttcttagactcagacatggaaaagcttctctgggtctcaagacataatttccagggtgcgtggttccgctgggt 
gtgctgtctggtcagtcttaccgttgtggattccacacccccaccccactgccccaacacctattaaagctgagctgacgtaactt 
caggatacatttattatttcttaccttatcattcacaattagtgcaaatgattagttctctgccttgctctttaaaaagaaaagtc 
ttcatggagtcattttatctacttgtgaaccacaatctcgtttttttttggatgctcctttgagactatacatatttaattccttt 
60 aatatttcatcatagagcagtccttcagaacctcttattttagttgttccttttactttggcaaaaatataagactaaagaagctg 

caaatcttgttttcctgcctatttaaacagcatctagaaatctgaagtaattgtctcctcttattttaaaggtttttttttaaaaa 
aaaaaaaacagcatactaaatattgtggcatggagttgaaagctttaggtctgcagcatttgaaatgctcaaatcctgtctttaaa 
gaacagtatttcctctttgtgactcagtgctgttatcaatatacaaggctgatagagtaatttcaaattcacaacattatatgtag 
atattcaaaggaaagaaaaagagcttcatgtgactttgcttaatgggtttacctatagttgtaaatgtatactgtaagtgatccat 
65 atttgggaattatcatgtaacaattatttctaataataattgatataatctattagaacttgtgagaggtttcgatgtaaataatt 

tacctgcctagcagagagaagggaaggagagtaagcaggggaaaatgtttctaaaatgtcctatcattggaagtaaatgatcataa 
atgtttttgcgttaagttagggtttggttttaattttcccttgaattctaatgttcctacaccttccaaatatattttaaatcttc 
attaaataaatcacattttaatcacacacggagcttaaaagaggtgattctatgacagatattcagtattagctagtgaaggagaa 
cattggttgaaggtacctaaaaccacgtgcataaggaacagtttatttcttatttggtgatttactatttcaagtcatttttgtgt 
70 caaagctataaaaatctccagtgctaaaaagtgtaagaagaaatgagctagcaaaaaaaaaaaagtcgggggaaagttaattttta 

aacttgcattacttttattttcctactttctgttatttcagaatgcatacttggaatgaatccttctagagacgtccacggtatgt 
taaattccaagttatatttttaaataaagtacacaccttcatagatgtgtatatgattttatatctatgtatctctatgtataact 
tgtgatataatttaaccaaataattaaggctgtttctgctgattccaatatacttaaaagcagttctccatattgtaaatgttata 
ccatataaaatatttcaatgaaagcttaaatgataccctcagttctacagcgtttaccataggtgcattctgatgctattaaatgc 
75 ctctatacaactctctaaaaacaaaacagagcttggcttccctcacagcccagcttattacctgtgttatagcagtggtaatgcaa 
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GATTTTTATGAGAGTAAAATGTT TACTAAGCATTCCTAAATTTTAAAAAGATTAATTTTAAAATGTCCrCAGCTTGCTACTTGTGA 
ggtacacaatgggtttatgaagtgaaagtgaaatcatcacacattaaccatagcatcccacagaaacattcagatggaggaaggat 
GTAATGGAAGAACTAAGGGCTCTCCTCCCCCCTCTCATAGTAATTAGATTTGAAAAGTGAAGTAATCTCAAAGCCACTTCAGAAGA 
AAAAAATGTTTAATTAAATTCCAATGTTCAAAACTGGATAGTGTGTATGGCAGGTGATTTGTACATACATGTTACTCTTCATCAAA 
5 ATTGTTTTCCATCCCTGTGACATCAATACAAACTGCAGCTATTTGGTTCCAAACCATAGCAAGATACATTCTATTTTTTAAAATGT 

AAATGGTCATTTAAAATAGAAATAATTCTTTTAGACGTACTGCATTTTTACAAATGTGATTTTGGAAATATATTGCTCGCAAAGGG 
taattttaagagaattgttgagattctaatcccatctttatgcatattttggggaggcttttgaaagagcaaaaaggtaaaagatt 
tagttatcttctgagaccacctatagttctttacctaaagttgtagaagaaaaacgtcaatgcactgttactgttttccaatgaaa 
ttatttttcttccaactaaccaagcagtactttttaaatccactgcagaaatgtacatttcattcctgttgtgagccgttttcaat 
10 tctcctccctccctctccccgcaacaaaatttggaaaaatctgtcacgtagcatccgcccaacgtatcgcttcgttgtattttttt 

tttttttaattttgcattatgacaaaagtaaattctagcattactccagggaaacactgggaatgaacctggtaatgtttcctttc 
ctttctcccttaggcaaaggaaggggaattctgtattgtcgctaaaatgagcgctcttggtggaaaggaattcctcacttcgtaca 
cgctgtggctgtccttgaaagtgcaggctccgtaaaatgcccggccgactaaggggttccctttccccggagcccctgcctctttc 
cattcattttagatcctcagtaaggaagggcagaggttggtctgtttcttcttttcaagagggcaccgcgctgcgcagttaacagc 
15 ctgcgccgctccggggaaacccaaatgtcccgcgatcccatcgagtcaaggagcaaaagctgtgattgctatcagctttttgtcgg 

gcttcaaactcggggtttatcggttgaaactcctagctgagcagctcccacgacgctgcctctgacggctaaactcggtgcatgca 
aggctgggaccaactttccttactcgataaaggaacttgactccctcctgggagaccgcagcccgagtccgactcgcagcccccgt 
cgcggggtttagggttttaggcaagcggcccgagacccagaggagcctccctggacctttccgaggggcaaatcacccgagtctgc 
tatttcccctggagtcaaaagcctacttttggagccgccacaccctcgtgctccctcccgcatctcgggggttccgggggatgcac 
20 gtgggggtggccccaggagccctgggtgggatctcggggaaatgcattggagaccaggcgaaaaggtttcccttgcccagaacttg 

cctctagagcgggccgcgtccgaacccgcaggcaaaggcgctgcggcccctgcgggcgggcgggcgcgcgcgatgcactcttctca 
gggacagagttagaaagtggacgtttgggcggggggagggggggatttacaactggaattaggcttaaaaaaatcattttaaaaga 
aaaatgtagtaagttttctttccgagaccccaggtccattaaaacaaaactgaactcgggtgctggcagtgcccagggggagcgga 
ggcggagagggttgaggccgcgggccgcccgccttagccccccggaagcccgggctcctgaagcacagatagccaagagcggcccg 
25 agtcaagccccaggaacaggggcttcgggaagagaccccgaccgggccgcacagcggggaggcctggtccgagagtccccacctgg 

ccggctgcgactctatattggaacctcggaaacgcgccttggccgttccagctcaagtgggctctggggcggcttcctgtctttta 
tcctcgaacgctagttcttcccgggcgacccgaaggccacgaggcgggccgcacagccccgcgccgtcgggggcgttccgggagct 
ccggggactgcgcgcggcgtccagggagggcggctgctgccccctggcgtccgccagagcccgcggcgcgtcccgacagctccgcg 
cagtccgggcccgcccgggaaaggcctccacgccagtcaaccccggccccctcctgcgtccgggcccgcggcaacgcccggggaca 
30 ‘gtccctgcgcggcagcggccacagcaccctagccctgggggagggaggagcgggcgtcaggggccccgtgaggtcggcgagggacc 

cccgcgccggggagcttaattgaggggctccgcggggaccacaaagcagcccgcggtggaacggggccgggatccggggactgggt 
tgcagccccggggtggatgagaggccccgggaggtgcagggcccggcagggagggcgtggagggactcatggtgacgggagcagcc 
tccgctgggagggagccccgccgggcggggtcggagttggcagcgcacgccggaccgggggcggggccctccgagctccgcgaaaA 
tgcccgcagcaccgcggggaccggcgcagggggaagcggccgcccgcacgcgaagccggggtgggttccgcacctggggccgctcg 

3 5 agcgcacgggggcggggagaggagcgggggccgcttccggggagccggaggggagacgcggggcccgggcaggctgtccggctgct 

gcgggtgccggcgctacaaggcccgggagcaagccgcgtggctgctttcaactttccttccagccgcgcgttcttggggtctttcc 

tgactaggaaactcttcgctggccgctgacgcacgcagcaagtgagacgcgcggagggatcgagccgcggcccgggcgcagcggta 

aaaaacacccattacagaaaccgacccaagggaagacgctgagagcaaacggcacgcgcggacgccgtccggcctcatgcaaggaa 

tcagcgccgcttcgccgcagctgccagccggacggtgcaggagcgcggagtggctcccccgggccccgcggccaaatcgcaccccc 

4 0 gccctggaagcggaggcctggccctgggcggccgcgcaggatctggggccgtccgcgggctgcagcccggttcgggagcctcgtgg 

cggccactgcgcctgcctgcagcggctcgcggggccgggcctctccgggtgcggcgcgccggccgggtcctcctcgggccggcggg 
gcctgctttctttttccaggtctccggaccgtggccactcgcggagccgcacaagcctgcgtgtggctgcggaaaggggtccgcac 
gcgggcggggccccgggccagcatgcaggcttggatgcggggcgcgggggtggcctccgactccccgcccgggctgcgtacagtag 
cgcgcggcgcggcggcgggggcgcgcgggccaattccaggagccggcggcggcgagccgcgccctggctgataccggaaaggcctg 
4 5 tgattggccgccggccgcccctatgcaaacgagctgagggaatggaattcctccggccgggcttacagtaaaagcacgttcatttc 

caggcactctcattcatagagccagcgggcgcgggcgggacgggcgccccgcggccggacccagccagggcaccacgctgcccggc 
cctgcgccgccaggcacttctttccggggctcctagggacgccagaaggaagtcaacctctgctgcttctccttggcctgcgttgg 

ACCTTCCTTTTTTTGTTGTTTTTTTTTGTTTTTdCCCTTTCTTCCTTTTGAATTAACTGGCTTCTTGGCTGGATGTTTTCAACTTC 
TTTCCTGGCTGCGAACTTTTCCCCAATTGTTTTCCTTTTACAACAGGGGGAGAAAGTGCTCTGTGGTCCGAGGCGAGCCGTGAAGT 
50 TGCGTGTGCGTGGCAGTGTGCGTGGCAGGATGTGCGTGCGTGTGTAACCCGAGCCGCCCGATCTGTTTCGATCTGCGCCGCGGAGC 

CCTCCCTCAAGGCCCGCTCCACCTGCTGCGGTTACGCGGCGCTCGTGGGTGTTCGTGCCTCGGAGCAGCTAACCGGCGGGTGCTGG 
GCGACGGTGGAGGAGTATCGTCTCGCTGCTGCCCGAGTCAGGGCTGAGTCACCCAGCTGATGTAGACAGTGGCTGCCTTCCGAAGA 
GTGCGTGTTTGCATGTGTGTGACTCTGCGGCTGCTCAACTCCCAACAAACCAGAGGACCAGCCACAAACTTAACCAACATCCCCAA 
ACCCGAGTTCACAGATGTGGGAGAGCTGTAGAACCCTGAGTGTCATCGACTGGGCCTTCTTATGATTGTTGTTTTAAGATTAGCTG 
55 AAGATCTCTGAAACGCTGAATTTTCTGCACTGAGCGTTTTGACAGAATTCATTGAGAGAACAGAGAACATGACAAGTACTTCTAGC 

TCAGCACTGCTCCAACTACTGAAGCTGATTTTCAAGGCTACTTAAAAAAATCTGCAGCGTACATTAATGGATTTCTGTTGTGTTTA 
AATTCTCCACAGATTGTATTGTAAATATTTTATGAAGTAGAGCATATGTATATATTTATATATACGTGCACATACATTAGTAGCAC 
TACCTTTGGAAGTCTCAGCTCTTGCTTTTCGGGACTGAAGCCAGTTTTGCATGATAAAAGTGGCCTTGTTACGGGAGATAATTGTG 
TTCTGTTGGGACTTTAGACAAAACTCACCTGCAAAAAACTGACAGGCATTAACTACTGGAACTTCCAAATAATGTGTTTGCTGATC 
60 GTTTTACTCTTCGCATAAATATTTTAGGAAGTGTATGAGAATTTTGCCTTCAGGAACTTTTCTAACAGCCAAAGACAGAACTTAAC 

CTCTGCAAGCAAGATTCGTGGAAGATAGTCTCCACTTTTTAATGCACTAAGCAATCGGTTGCTAGGAGCCCATCCTGGGTCAGAGG 
CCGATCCGCAGAACCAGAACGTTTTCCCCTCCTGGACTGTTAGTAACTTAGTCTCCCTCCTCCCCTAACCACCCCCGCCCCCCCCC 
ACCCCCCGCAGTAATAAAGGCCCCTGAACGTGTATGTTGGTCTCCCGGGAGCTGCTTGCTGAAGATCCGCGCCCCTGTCGCCGTCT 

ggtaggagctgtttgcagggtcctaactcaatcggcttgttgtgatgcgtatccccgtagatgccagcacgagccgccgcttcacg 
65 ccgccttccaccgcgctgagcccaggcaagatgagcgaggcgttgccgctgggcgccccggacgccggcgctgccctggccggcaa 

GCTGAGGAGCGGCGACCGCAGCATGGTGGAGGTGCTGGCCGACCACCCGGGCGAGCTGGTGCGCACCGACAGCCCCAACTTCCTCT 

gctccgtgctgcctacgcactggcgctgcaacaagaccctgcccatcgctttcaaggtactggcccggagagggtggtgggaggac 
aggcggaggccggcgaggccgggggagatccgcgagggcagcggccaggcgggcggggccggattctggaaaggggcccccgcagc 
cccgggtcggtcttcctagcttgggatgtgggggatgctgtgttgccgtggcgaccctcgggaggcactcgtctcagctttctggg 
70 gcggcctcccaggagggctgaaaacatcagggtgtccccaaagatatccactgggagccggtcgggacctccctggcaggggcctt 

agctttgatacaaagtaggaaaagttataacccagcccggcagagacagcccgtctgctaacttactgctgcccctaccgctggat 
taacacccaaaccattttgtcttcctcagatgaaaggatcaggaaataaaatagtaagacttttctgccttcaagtcagtgaaaag 
aaactaactagggaaactgtcagggattttttttccccttctctaaccgccctataggaattagcatgtccaaagtccacagcggg 
cgtagttaagtttgcaaaagttttctgaagagttctctgagctttttagcctgctcctgccagaagccgcaagtatcgaatcctgt 
75 xtcttttcccggaaccgttctgaatgctatcatcagctcacctagattaagccaggggtagcgaaaggtgacgaggctgttttcgg 
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agagccaggggtcccagcggcccgctttcctgctagaggagggggcggcgcgtagccggagacttcagcgcggcggctccaaagat 

CTCCCTTCACTTTTCACCCCTGATCATCCCCAAAGCTTTGAGCTGCCTTTAAAAACCTTGACCTTCAACAGGGGTATGAAAACAAC 

cccaggcgtttctaaacaatcaccctactacactagcagcaagcagtaggaatttaatttctgcagtggagattctgttttgtctt 

TGGTGGGTTTGAAAAGATGCGACTAAGTAAAATCAGTGCGGGTCATTTCCTGTTCGTTTAAAGGGCGAATCAAGGCAGGTGGTTCC 
5 AAGTGTAAAGATAAGCTACTAAAAAAAAAGTTTAAATAATTGTCCCCTTTAAAGGGAGATTAATTTAATATAAGCTTTTTATAGTT 

CCAAG C CTCAGCTGGGTCTTG ATCTT ATTACAACGACG AATATTCACTTTTT AAAAAAG TATTGTT GCGGTTATTTTTAAG CTTTA 

tacagtttccacacttagattgtgatttctaaaacaaaacgaaatttgcagttggctgtgtctatagattggcctctttttccact 

CACTTTTCTAAAAGCAGTTTTTTTTGTTTGTTTTGTTTTTTAGTGGGGGTGGAAATGAGGAGAAGGAACGAAGGAACGTGGTGGCT 
TGCTTGACTCTTTTTTCCCTCCCTCCGTTTACTTAGATTTGGGTTTGGGAGACCATTTTACTTTTAAATCATTCTAACCCTTTGCC 
10 TAAATGGACTCAGCGATGACTCTTTAGGGCACCCGCATTGAGAGGGGACCCAACAGGGTTGGGCCATGGGGTCACTATCAGATAAA 

GAGCAGAGGCAAGACGGGCTGATAACCACCAAAGGCCATTAAAACCTGGCTGCCCCAATGCACTAGGGCTCTAAGAGATTTGTGGC 

ttccttttgggggggaaatcagggtctcttctgaactccctcctctgccagggaacccacactcaaatatattaaaagactaaatg 

attaataaataatcttcaggaattggagcaattcagagtctcaagccattacatgaaagtatttattttcttctaaaaaatgaaaa 

attatacatattgcttttatgagctgtcagaattctttctagcagaaaccataataaccatagagtttcctttttaaaatgacttt 

15 TGGCAATTCACTTAAAAACAATTAATTTGTTTTATTGAGTGATAATCTATAGGCTACTAAAAATCCAAATACAGAGCTCTTGAAAA 

aagttcaagcagatcccctgagaacatttaggggaaaggaaaggatagcagagaaatcagaccatttgattattgtctgtcaccac 
cccaatcctcataaaaagaggcttcttcctggaggagacctgctcactgcataactagaagagtagacaaaatgttcagtgagaca 
gtaaacgtgaagggataaaatgttagggataaaagcaagcaaaacatcaaaacctgcctacatcccgggctcatttagtgtgtgtc 
cctggcttcactctatctgcccacccaaccacctcacaagcagcttcaacagaaattattactttaaaatttggatcttaaataag 
20 ccgcaggcaatctccctaggaagttaaccagtaaataattattatattccctatggtaaagagaagcaaatgtgaaacaatgataa 

ggcctgatgatattgatgaaaagatcactgaaggccttcttaggaatctcctgaagttctgtaggtaaatcctctacgtcaatctt 
ctgaactaaagagagatttaaaattatgaattttctttaaaatagattacaataaccctacttgcttattttgagccccaacctgt 
tctccccctactccttccctcccatggaacacctttattttttacagtatgagagatacatgttttttactactaagaaaacctta 
agtttgctgtgtgttttgctgtacttacagaattagcctaaaaagctgttttgatgacttaggatgtatttggtaataccatggtg 
25 ttatagcttgttcaggccctggtacaccagagtccaaagacgtaaacgtgccttcagcagggaagttcggaggtcttggattctga 

tggtaatattcttttcataaaaaggaaataagtaatatttttgtcggcaagatcacagtccctagctatgccttaaatatcatctc 
agctgaattctgtgttccactccacagccttctttgcaacactggaaggttaacggatttgaagtaaatgaattgtaactgtaatt 

TCAACCTAATT AG AATTG GTTTAAAATGCCAGTTTGGACCGTG AACAGGCTAGCCAAGAACAGTATTGGG AGG T CCATGTAAT ATA 
GAAGAGAGTTGATATTTGGCCCAACTTCCTGATACTTTAAAAACAGAGAAGTAAAACAAAATATGAGATATCTTTGGCCAGCAAGT 
30 CCCTTCTTGCCTGTTTGGTCTGTGTTAAAATGTAAATGTTTGTGTTTCCTTACCTATTGTTTATAGCTTTTCATTCCAGTTGTTTC 

TT T T TT C T GTTT GAA GTT A G A T A T T T TTACATT CTCTC CA T ATT GCCC A TC AG TG A C A A AA C C T GTAT C AAA TT A GCAC G C ATGTT 
AGTTTTGAATTAAAAAGAAACTTTTTAAACCTGGCTTAAGTATGCTTGTTAACAATTGGACGATATACAGTATTAATGAATTGCCC 
TGGATTTACTAGTTCCCCTTTACCCACCCGCCTCCACCAAAAAAAAACCCTCAGAGATCAATACAAGGCCAAGTGAATGATATGTA 
GGTGCCCAAATATGGTTGATTCTGCTGCATTTAAAAAAAAAGAGGAGTGGGAGTTAAACTTCTAATTTTTTTCTTCTTAAGTTCCA 
35 ACATCAACAGCCTTTTCTTATTTAGCCTCCATGATAATTTTATTCTATGTTTGTTTCGACTTGGCGAAGGTCTCCTGAATTTGCCA 

AATTACCAATGAGGATAGTATTGGAAAGATGAGAGAGGCACAGGCTTGGAGCACTGTGAGGGGAACAGCAGTAGGAGGCAGATAAT 
TCAGAATACATTCCTGTAGTTATAAAAGAAGATTTATTTATTTTCACCTTTTTACAGATCCAGACCCAACAATGAGTTATTCAGTT 
TGAAACCCACGTAGTGGAGGCAGTCTCTGTATACCTGCTGAATGTTGAGTTACAATAGAGAAGCCTGGGTTACCACAGGGAGAGGA 

ggatgaggaagtaaaaatatgtgttcaaagagggcatttcaacactgtgagctaactttacaacgggaagtgaaaatcatgaaaaa 
40 aaggggaaaatttgttgtgagagactaaaaagagcaaaataaagcaagcccatttttcgggaatagaaaaaaaaaaaaaacagtag 

caataaccaaataactgatcagggagatttatttccgtgatatctttttaaaacaaaaagggaattgtcgtatcactgctcttaat 
taaatggcaacaaacacacttataatgggaactaaatagctaattagagggtgcttggggaataaatagcagagttttaaaatctc 
ctatatggaaaacatgtccaacaattggaatgaaaggattaaaaagagagaaaaggcccagaccttgtttggcagtgcaagttgga 
taaaatagaggaaaatgcctccctgcttctatgagactagattatcctggtgtagtcttggggttggaagtatgttcatctctcat 
45 agtgagttagttcgtgttctgtgccacaaggactgaagcagttctaatgaataaaaacaatagatagtcatctggaggccacaggg 

aaagggtgatggctaagcagatcatgaaaatgggaatcttgagaaacatgacttcgatatcatacaagtgagtctatggcagcctt 
ttttacatatagaaaaagaggcctgaaaatatatactacaaaaaattatgtagcagttattaaggtaaaaattgggaagtaggagg 
cagaggaaggagtgataacactagattaaggaatgctttactgttaccaattcaaaaacagcaaccaaaaatgatgatgtaattgg 
aatgagtaatataaatgtcactactgactttaccgtaaagaatgtcagaaatgatcagaataaatacagcttggggcatttcgatt 
50 tgaagttgtatgactgctttgaaaaatagaaacaaaggaaatacagccaatagtaaatgtctagaccaagaaaatagtttctagaa 

ggcctaaatgatagccaagaaattgatgctattgtacaaagtatctttaggtcatgcttttcagagtattttactttggaattcat 
tttcttaattacctgagtataaaaacatttatctaccagttttctccaatagccctgataagacttcatacttactcagttacatt 
aaataaattcctggtcaagatcagctgggctagcagaaaacctcaggcatctgtgaggacatgagtttacacacgctgagactcac 
agatacaaaaatgcaacccaattccacccctgaattgaggggagtgcatagaagtgaatgtcccgtctttctgaggtctgttgatt 
55 ttgtaattagtaaacgaagggtgcatttctgatttttttttcttgtgtgctagaattcattgctagtaaaactcaagataatagcg 

atgagtaggaggtatcaaagatgaactgtagagggacagtttaagttacttaagaatcgtcagcaagatgaaatctacttttagca 
gaaattgggtttttttgtgtttttttgttttgttttattttctaaaagtaaagtctgcaccttgttcagcctgttagtggaggtct 
gagcaagtaaaagatgggttggattataaacttacaaacacaggatgttctgtttctcaaacgggagaaattaagaagagatgctt 
gtattcaggagacggcatagctactcaaaatccttgatatcttgctatggttagtcttgttccaactgtgctatgtgacctactat 

60 GGCTTTATGAGGTAAATTTAGTATATGTGTCACTATTTGAAAATTTACATATAGTTATACATAATGTATTAGGTTGGTGCAAATGT 

AACTGCAGTTTTTGGAGTTAAAAATTGCAAACACTGCAATTACrrTTGCACCAACCTAAAATATAATAAAAAAGTGTCTTCTCTTT 
ATAACTTTTCTGTTGTTTTGCTTAAGTTATCATTGCTATTCCTCTGCAACCTAAAAAGAAATCATTGAATATACATTTAATTTTAG 
AATAATCACTACACAAATGCCCTAAAAGTGTATGTATAACATCCCTGATGTCTGCATTTGTCCTTTGACTGGTGTTTAGGTGGTGG 
CCCTAGGGGATGTTCCAGATGGCACTCTGGTCACTGTGATGGCTGGCAATGATGAAAACTACTCGGCTGAGCrTGAGAAATGCTACC 
65 GCAGCCATGAAGAACCAGGTTGCAAGATTTAATGACCTCAGGTTTGTCGGTCGAAGTGGAAGAGGTACGTTATCTGTCAAAACTAT 

gcttgaaacacgtttcatggcaacaaacccacatttcaaaattctagtgatttctgtgatggaatccctagaaactcggtctgtct 

TAACATTCTTATTGCTATGTCAAGCTCTTAAAAATATTTATTTGAAGTTTAATATTTTTAGCAGAATCTCTATATTATTGCTTTAT 

gttactgagtggatttaagactgatttggaacatgcaacgtaggaattgtgaatttcaaagaaacgcctgagatttttactaaaat 
gcaaaaaatataaaactgactttaatgaaactaggattatacaattacaatgaggattctctcttggataacaatacaaaagctat 
70 ttaatggaaactgttgacgtatgatctgtgggctatctgtgaaaagtgacagagtttcgaatgaccacttctaataattttaggga 

TTTCTAGTGTATGATGTTGAAACATGGTTTCAAGCAAGCTTACCrTTTTAGAAAAAGACATGAAGAAATAATGTTAGTACCATTGA 

TGGCAGTATGATCTTCCTGTTGTATTTCTTTTCAATGCCTTATTrAGGAGGAGGGGTTGGGCCTGGTTAGCATTTTAGATACTAAT 

AATATTAGAGATTGGATTATCCAAGAAATTGTTGCATTACTTCAGCTCCATGTGTGATTTTATTTTTCCTTGCCTTTAACTCATTA 

tcaaagcattagagcagaaataggaatcttggcttattgtaattttttctggtttccaattattttcaagtattatgttttcttta 
75 cattgtaagaaccaaatcatattttataaatagcaacaagtagtaaaagtttagttgagggaggtaagatagttttttaaactcat 
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TTTTTGTAATATAGTACCGATTAAGCTTACAAATAAGTTATTTCAAGTATAATAAAAAGACTTATGGTAAATACCTAAATAACAGT 

aatagttctcgtattgaaaaaaatggaagcaccaatcaaacaacatttaaaataagagaaattattactctttaaaaaggcattta 

aaaacaagaaaatctcagttctcagagaatttgattagtcagaaaggagaaaggggtaaatgtgagttgattattttggtgattat 

ttttgctatcctagctatctggagcattttcataatagaatcatagctggagaaaataaaaaatttatataatgtgattgaaaata 

5 TATATTCATAGTACTATATTAATAATAGGGTAATGCAAAGAAAATTATATCCACTTTTTGAAAGCATGAGTGATGCTATAAGATAT 

AAAAGCATAAGTCATTAAATGGGTTCACTTGTTGTATTAAAAGTCCCCACCTTTCAGTAAATGGAATTTGCATTATGATTCAGAGA 
TGTGTGTCTAGAAAACATCTTAAAGGCTTCGGATGAGTAGCTGGCAGAGTGGGTGAGAAGCCAATAAAAAACAAAGGCCCCACAGC 

ctggtccatgcccatcggcctagctaactctcttaattcagttcttgtggatttctgctgttaggaatcaatagctaagtatcatt 

G AATTG CT TTTCTAGAGAAAGTGTT ATCATCATACT ATG CAT CTGTGTGGGTCTTC AAGT TAGG TTTTGG T CATAAAAGTTTT AAA 
10 AACTATTTAGTGATCCGTGCCAGTGACATTTTCCCACAAGAAGTTCAGTAGTGGCTTTCCGGCAATGCACAGTAAACCAGTGATAA 

TAAAAAAATGAGATTTTGAAAGCAGTGTGCTTTCTTTTCTGGCATTGATGGCTGATCTTGCATCCCTCATTGACCATTTCTGTTTT 
GAGTGGGTGACTAATAGGTGCTTGTGTTTACTTGGGTAACAGTGAACTGTTTCCCCAAGGTGTGGAGTGTTTGCATTTGGCTGCAG 
GATTCGTGCCAGTATGCCCTTGAGTTTGCATAAACCCCAAAAAGTAAAATAGCTGCAACCAAGGCTGGGCTGTCTTCCCATACTCT 
GGAATGAGAAAATTAATTGAAATGCCATAAACAGACAATATTTTGAACAGACTCTCCTTCCCACCAGTGATAATAAGCAATAAAAA 
15 ATACGGAAACCCTAATGGAACATTTGACCCAATTGTAATTACTGTGGATATGAATATTGTTGGTCTTGAGATGTATATATATATGT 

ctctgtcataatttctttccatagtcataaaatataacttgatttttctctttcaagtgtaagtgtcaacaccaaagcctgccaga 

TTTTTTTCTTTCTTTTTCCTTCTTCTTCTTTTTTTTTTTTTTTGCAATTTGCTTCCCATTAGGAAGAGAGCAGATCATTCTGACTA 
ATTTTAACAATTAGTCTTAATCTTCCTCACTGAATCTTACCTTTAACAGTTTCATTACGTTTTATTAAGTGATCTTAAGACAACTG 
20 TCTCATTTTCTGTTTTTGAAAATGTGCTTGAAAATATACCCTTGGCATGAACACACCACGCCATGGCTCAGAAGGCCCTGGCTCTT 

GGCTCATCCAAACTTTCAGTGCCAATTTTGAATTCTGTCAAAAGCCACCAGTCTGATGGATTCTCCAAGGGGCCTAGTAAGTGGTG 
CAAAATGAAAGGTAGAGAAAGAAGTTCTCTTTCTGTGACCAGCTGCCAGTCCATGGGGATTGTAAACCTCATAGAAACTGCCAGAG 
. GTTGAACATGGAAGGGTTTTTCTCTGTTCTACAAAACGAATCTATCTGGGCGCTGGCTGCCATCCAGGATCACAGCTCCTAACCTC 
^GGGTTCATTCCGTAACTGGGAAAACCTGCCTGTCCGGCTTTGATGGCCTCGCTGGCTACACTGGCCCTGTAGAAGCCTGAACCTTC 

25 tctcttttcttccattccctcctttttctccttggcagtttaaatcttggttcagagtgtatctcacccttggaatgtttctctct 

ttgattcagtatctccatgtaaatcgaccgctcctttacaaaggaggaagagatagcagctcccaggagatgagggttagggagct 
ctggggaccgggctgaactccagaggtcatgtgagcacagaggttattgttcagaataattcacattttagccaaatggactggga 
ctccatgacacccccaaaaaattgaagttcagggtcaaaaggaattctcttatgtgaaacgaattcactgagcagcttatatcagt 
ttacatctgcagttgaggcaagtgctacatcacctgccacctttagaatgacaagaaagtgtatcatggcttcagctgagagaaat 
30 ttaagaaattttagcaattggtatccgggcacagtggctcacacctgtaatcccagcactttgggaggccgaggtgggtggatcac 

ctgaggtcaggagttcaagaccagcctggccaacatggtgacaccgccatctctactaaaaatacaaaaaattagccaggtgtggt 
ggcgggcgcctgtaatcccagctactcaggaggatgaggcaggagaatcgcttgaacccaggaggtagaggttgcagtgagccgag 

GTTG CGCCACTGCACTC CAGT CTGGG CAACAAGAG CAAAACT CCATCT AAAAAAAG AAAAAAG AAAAAG AAATTTTAGCAATG AAA 
TCTGTGACTGCTTCATCCCAGTTGGAGTATTTAATCAGTCAGAGAATAACTGATCAATCAGGAAATACAGCTTTAGTAATTTCATT 
35 TCAGAACCAAAGAAGAAATCTCTCCAGCTGCTTTATCAGCTGCATTGTTGCTGCAGGAGGAAAGATGGTCTACTGCACATTTCTTT 

ctagttttttcttagaatatgatttttaatctttggggaacatcatagatacttttgaaaatcctttggaaggctttttccaagga 
CAAAAAAAAAATGCACGTGTTCACTTACACACAGAATTACGTATATCATTTCAGTTTCTAGGCTACCAGAACTCATTTATGGACCT 
TCTGGGGATCCACAGACCCTAGGCCAAAAATTTGTGAATTTGGAACTTTGCATTGATCATGGAGGGCCAGCTTAGCCCTATGCCGC 

atatagtagacacctgaaaatgaataaatacatgtacaaatgagctagacattttcttgaacctgtgctgttttggtaacacctgt 
4 o gtttttgttatcgccggggtctggtttgtctaattaagaaagtagatctccttgaaaccactggccaggcctttggatggccatca 

ggtatgcccacatatcatcacgggtaaaggggagggggcctattctgtcattgaaaggacagtcgcttccctcgtactgtgtccac 
acccagccctgtaaggccaagtgttctgtggcctgtcaggatggcgttgagtttcttggcggaatttgtgtttacattgacctccc 
tggcagctttaatcttgcccactttcaaaatagtatcctttcccaacacatttatacaatgaaattccttcggtatgttcttgctg 
tgaatatcttcccagacataatatttatcctgtcacaatctgggttattgcatatttgtgtaatgttagttgcttaaggcattttc 
45 attcttaaattattctacattatttgggctaaagtgtgggaggttgcccttcaggtgagtggaagactgtggtcaagaggaaggga 

aggtacatttagggaaggataaacggtactgatattctaaacaaagagacatggcttggctttatgtagcggttgttaccaagaga 
tgatctgaatgactcgcagtattatcgtaggatcccagtccttctctattctattaacagattcatataatagaagaaggaaaaat 

TCATCTGACCACCCCAGAGTTGTTTCACGGGTAAtGTTCATGGTATAAACTGGCAGTCAGATCTCCTGGAGAGAATATAAGGAAAA 
GACATGAGTTATATTAAAATCAACTCTCCCATTTTCCCACTTTCTTCTGTTACATACTGATCTACACTTTAAAATAATATATATAC 
50 TGAAATCTGTATTCAGATCTCATTGCAAGCAAATATAGATGAATAAAGACCCAGTCTCTGATATACCAAGCCTCAACCAGCCCTAA 

CAAATGCTGCTTTTCGACGGGCAGGTCAAAAGCTTGCCTCCATGATCTGATGTAGAATTCATCTCTAGAGACCAAGTTTCTCATTT 
CGGTTTCACATTTGCCAATAAAAGGATAGCAACACTTTCCTAAAGCAAGTTGCTCCCTGCCCTGCTTAAAGCCTGGGGTGGCCCAG 
TCATGGCAAGGACCAGCAGGAAAAGCTTTCTTGAAAACTGCTTGTGCTTGCAACAGGCAGTTTCGCAGTTGATCCCTTCATAGTTT 

tcttgctgattttgtgaagtgtcaggcattgctgatggcgtcacacagcttttttaaattgaggttatttgtatgaacaatatttt 
55 atagtttgatgggcagaagctgtacttctctccacccaccctcaaccccttccttgccagccggcttgtgtttggtggaggcattt 

CTT rp TTGGTCGG Q ACA Q AA Q ACTAT Q AATCAGft j k AQ«pQCCTGCAAGAGAAATAATGGTTGAGTGATTTTTAGAGCTTCCTGTTTCA 

gcaacaagcattatagacataaacagtgatccagccaacggctgcaaccctgctctggttctaataaatcagttttgtattttctt 

ttttgtgctggttggcaaggggcaagagagggtggagaaggttggctaaagaagaacatattctgtgtttc tggtt tttttgttgt 

60 ttccctcttgttgcctaggctggagtgcagtggtgtgatctcagctcactgcaacctccacctcccaggttcaagcgattctccta 

cctcggcctcccaagtagctggggattacaggcatccaccaccacgcctggctaattttgtatttttagtagagacgaggtttcac 
catgttgactgggctggtcttgaactcctgatctcgggtggtccacctgccttggcctcccaaagtgctgggattacagtcgtgag 
ccaccgtacctggccggtgtactgtcttaaggctgttttctttctgtagatgattatgacacaagttcagatcagtaaagagatgt 
ttatgaataatcatatactgtcaatatggggagagtgtatgcttttgaaggcttcattgattcttagccagtggagtgtgtgtgcg 
65 tgtgtgtgtgcgtgtgtgcaagggggagagagagagagagagagagaatgagaatatccatacttccattgagagacttcttgggc 

C AAATTAT CTT TG AGG ACTAAATTCATG CTAATAAC ATCTTCTCATCTAAAGCCCAAAT AAAG CAATTAATGG AAATTAATAAGT G 
AGCAGTGTGGATTTAATGAGCTGCCTATGAATACTATGACATGCGCTCGTTTTGTCGGCTCCCTGGCGGGGCATGGGGACAGATCG 
CAGCACTTCAACGTCTGTATTTATAAACATGCATTCCTGGACTTCAGGCAGCGCGCATACTCCATCATTGGTTCTGCTGTGAGTCC 
T ACATTCAACGG AG ATGT ATTTTG ATCT CTGTTG AAGACAGAG CAATCG ACGGCATTCAG TTTG C ACTGCACTGATTTGG GATTCC 
70 AGTACATTGCCCAGTCCCTGTTAGTCTATATTGGGCAGCATGTCCCATTCAGGAGCTCCATTTGACATCACCGAACGTTCTCCAAT 

GAAGGTGTCAGGCAGTTGAGGTCCATAGAGGAATCCCAGCAACTTCCTTTGAGAGGCTCACGGCCATTCTGCTGCTAGACTGAAAA 
TGCGTTTCCTCTGATTTCCTTAGTGAGGAAGCATTCATTTAGGAGCCATTTAAACTGTGTTTTTCTCAAAGAAGATGTAAGTACAT 
TTCCTGTTTATTTCTCAACTTAGATTAATTTGGGCTTTTACCTTGAGATTTAAGACCATCATTAAGAATGTATGGGCAGGGCCATC 
TGCAGAACTACCCCACCTCCCCCATCACCTATCCCAAGGACGTGCCTGTCCAGTTAATAGGAGGGCTGGCCAGCACTCTGGGGTGG 
75 TGTATGGCCCTAATTGAGTCACCGTATGCAAACCAAGGTAAATCACAGGAATATGGGCAGATTGAGCATAATTGGTCATCTGTGTG 
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CTCATCAG ATCTCTGG AGGTGG AAACACTCCAGTTTG CT CAAGGCATTGGGTTGGGG TCTTTAC AG ATTTTTTTCCTTCATTCTAT 
TTGAAACTATTGTATAGAGGATAGTCAGTATTAATCATCTATCTTTCTATCTATCTATAATTAGTAAGGAGCTAGTCTAACTCACA 

tcataataaggctttgtctgcctctttaaatggtgtgtctctagtacctaggacaaatgtcctgccttcattattctatctgaaac 

CACTGGGCAGTTTATTATCAGTATCTTGTCTCCCTGCTTATCAATTTTGATCATAATCTTGCTCAGTGTTTCCCAGCTGGGGTGAT 
5 TTGACTCCCAGAAGACATTTGGCAATATCTGCAGACATTTTTGGTGGTCGTGTATTGGGTTGGGGAGTGCCGGTGGCATCTAGTAA 

GTAGAGGCCAGGGATCTACTAAACGTCCTACCATGAACCTGACAGCCTCCCCAACAAAGACCCAAATGTCAGTTGTGCTGAGATTG 
AGAAACTCATCTAGCTCCAGTCATGCGTGATCTCGCCCTGATCATGCATAGGTTGTAAAATGTTTCCCTTGCCCCTTTTATTCTGA 
CATTCTGCCTCCCTACAAACTTATCAAAATGTATGAAAAACTTATTTTAAATTTTATGAAAAACTTATTTTTAAAACATTGCACAG 
AATAAAAAATAGAGAACATCACTGAATATTAAAAGTTTTTTTTAAAGGGAAAACAGCAGTGTTCTGTATGCATAGAATTGCACCAT 

10 ccccctggcgccactgaccctgcctgctatcctgggtcagggatgtgcagtggctggaggagtggctgcaggtgggggtggtacac 

acagcagggcagcttctccgagaaggctccccactgtagccaccccctcatgaatgtcacacaggtgaggtccacgaggactgcag 
aaactaggaagccctctgccagaggctcactgcttttccctgaatacttcagcagagagtccatggagccactgatctaggaatgg 
gaattgatgtcagtggacagtgtccactcatattaaaaaagtgataaagagccgggcatgctggctcacacctgtaatcccagcac 
tttaggaggccaaggcaggaggatcatctgaggtcaggagtttgagaccagcttggccaacgtggtgaaaccccatctctactaaa 
15 aatacaaaaattagccaggagtggtggcacatacctgtaatcccagctgctctgaaggctgaggcaggaaaattgcttgaaccagg 

gaggcggaggttgcagtgagccgagattatgccactgcgctccagcctgggtgacagagcaagactccgtctaaaaaaaaaaaaaa 
aagtgataaaagcaaggtcttggtgtgtgtcactgacagacaactcccagacaccaaaatggctcagtctgcataccctaaataaa 
aatgaaggcactacgtggcaggaggggagacaggaccaaggtttgtgggtttgccgcccacaggatgggcttgcagatgccacccg 
cagacagatggctgggttcctctggagctttatcccacctgccccagcatgtcagttttgccatcaccggtttttacactgagatt 
20 cagggcacgatgatttgaaaacaaaaatccgtagggagactcccctaggtgttcccagtgcatcaaggtagagcctgctgcaggtt 

gagtttctggaataggtcaggctgtgtctgctttgtttgtttgtccgtttccttgcttttgtgctgcatggggaccctcacgccta 
attttccttctccgtgtatacatctgcttcctttaagctccctacagtagagcaacgctcctagattcgacagagatcacttgtgt 

GTCATGTAATCTGT GACT AGTAAGCATTAACTATCCAAATGGG AGTT CGTGG ACGGTGTCTG AG CCAGGGACTG CACAG AGCTC AC 
GAGTTGCTGTAGGTGTGCTCTAGAGAGAAGGTCACTGGGGAAAAAGCTTGAAAACAGCTGTGGCATGCAAGGGTGTGTGTAGGAAC 
25 GGAGACCCAAGCACTGTGGAAAGGAAGATGTGCTCAGGAGCCCCGAGGAAGTGGGCTCACAGGAATTTTCCAAAATCAAGAGATCC 

AGCCTTTAACTAGAAAGCTCCAGGTGGTATCATGAGTGACATTAGATGATGCCTGATACATGGTCTGTGAATGAATGACTGTTCAG 
GACTGTTTGTTTTTTTGTTTTTGTTTTTTTTTGAGATGGAGTCTCGCCCTGTCACCAGGCTGGAATGCAGTGTCGTGATCTCAGCT 
CACTGCAGC CTCCGCCTCCTGTGTTCAAG CAATCCTC CTGC CTC AGCCT CCC AAGT AGCTGGGATT ACAGG CTTGCACCACCACGC 
CTGGATAATTTTTGTATTTTTCATAGAGACGGGGTTTCATCACGCTGGCCAGGATGGTCTCGATCTCTTGACCTCGTGATCTGCCT 
3 0 GCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACTGTGCTGGGCCCAGGACTGTTTTGATGTTAGGCAGTACAGCCTA 

GTGGTCAGCACGTGGACTTTACTGGCTTCCCCACTGTGTTTCAACTTGGGTGTTGCTGACAriTAGGGCCAGTTATTCTTTGCTGT 
GAGTGGCTTTCCTGTGCATGGTTGAACATTTAACAGCACCCCTGGCCTCTACTCAGGGGCTACTAGCACCCACCCTCCTGGTTGTG 
ACAACCAGAAATCTCTGAAGCCATTGCGTCATGTCCCCTGGGGGCAAATCGCCCCTGGTTGAGAACCACTGGCTTGGAGCTATCT6 
TCCTTGAACAAGCTACTTGACCTGTCTAAGCCTGATTTTGCCCTTGTCTGTGGGAAGACAGAGGGACAATGAGGATTGATTACCTG 

3 5 AGACAAGACATAGGTTAGGAGTTGTTACTTTTTGCAGTGACACCAACACCATGGGGCAGACAATGGGGACTCTGTGAGTGCATAGC 

AAACAACAGCAAACAGCAACAACAACCAGAGGTCTGCTTTTTTTGTTTGTCTAAATGGGTGAGCTTCCAAGGAGGAAACACAATCC 
TTATCCTTATTTCAGGGCCCCATACGGTTCTGTGGTCGTGAAAGGGTTATATGCGGCAGGCCCTGAGATTCCTGTTAGCAATAGGA 
GAAACGAAATTAAATATGTACTGTAATTTGAAGCACTGCTTTTCATGGGAAAAGAAGTTCTCCCAACTCAGCCTTTCCAACTCTTT 
TGT C CAAACATTAATGGCATGCAAAT ATTTATGATTCAT ATGTG CCCCTTTT AATT CCCAATCGTAT TTTAACAGT AAACACTTCA 

4 0 TTTTAATAATGAAGCAGAATAATCCCTTTGTCCTGTCGCTGGGTTACACAGGCTGGCACCTGGCAGCATCACATTCTTCCTGAGTG 

ATCATTGCTGCCTCCACCCAAGTTGAAGGGGTTTTGTAGCAGTGCCACGGCAGCTCGCCTTGGACTACTTGAGGACTTCCGGATGT 
TCCGCTGGAAGCCATTCTTAAGGTTGTGTCTCAGCATTTTCATAAACTGCAAGTGAACATCCATGCATATTTTTCTCTTTTGGCCA 
CGTATAAACTCAGCACTGGTTCATCTGGCTGTCACTTGGAAGGGTTCTTACTACACTATTATCTTGCATTCTGGCCAAATCCCTGA 
ACTCTAGATTACACCGAACCCATTGTGTCCTATTTAATATTCCTTTGATTCGTAATGATGACATAGAAAACACACACATCTATTAG 
45 CGATGATTCTGTGAGTCCTAGAAAAGTAGCATAATGTAATATGAGAAGAGGGCACACCTGTAGGACTCAGATGTGCCAGCCTCAGT 

CTCCCCATCTGTGTTCAATAGGTTTAAGAGTGCCTTTCATCTATGACTTATATCATCTATGTTAGGATGATAAAAGCGAGATGGTG 
TGTATGTAACTATACTTAGGAAGAAGAGCTAGGGCCCCTCTTGATGATGTTCTTCCTTCTACAGCGAGAATCCCTGAGGGAGGAGG 
GGAGAGAGCAAGCCAGAGGCAGCATGGGTCTTGC'TGAATTTGAAAAGTTGGGAATGATGCTGTTTTTCAGGGCCCACTCCTCGATG 
GCAAGGAATTTATATTCCTTGGTCCTGCTAAGGGCCTACTAAAATGAGAGTGCATGAGATAACAGCAGGCATTCCATAAGTATTCA 
50 CAAGTAAAAGCCTATGTAATAATAATATAATTACAAACTTTTATTGGGCATTGACCCTGTGATGGAAATATAGTACCTATTCCTGT 

TTTATTAGAACTCTCCCTCTGCCCCACCCCCCAAGGTCATTTACTAAGGGCATTTCTTTCATTCATTCATTTATCAGATATACATT 
GTGCACCTACTGTGTGCCAGGAACTGGGCTAGCATGAGAAATACGACGGTCAGCCAAAGAGAACCCACAGCCTTGGGGGCTAGTAA 
GGAACATGGCAATTAAGTAGGCCATCCCTGTTGTGAGTAGATAACACATGATAGATGGGTGTGGCGGGAGCCAAGGCTCAGAGGTA 
CAGAACCTGGTGAAGGTTCAGAGGGTCTCCCTGGACCACTTGTCATTCACTTGAGACCTGCAGGTGACAAGGAGACTAACCCGGTG 
55 G AGGCATG AAG AATCATGT C C CAG CAGAGAAAG CAGAGTGAGG AAGGAG C ACCTGGCCTGTTGGG AGCTGAGAGATGCTC CAGTGG 

CGGTGGTTGGGGAGTGATGGCGGGGAGCCTTACAGAGAGATAGGGCGGGGATTGCCTTAACATCCACGTTGGGAATTTGGTCTGAT 
CCTAATGAAATGGAGAACCACTTATAACTAACTCCAGATACAAATTGTGGAAAGATACTTGGCTTACAGTTTAAAGAATGGAAAGG 
ACATTTGGAGGGTGCGTGGGGAGCTTAGAGACCCATCCAGAGACTGAAAGCTCTCCTTTCTCCTTTCAAGCAGCGCCAGGCATGTG 
TATATCCAGCTTGCAAGGACCCCATTTGGTAGATGGCACTGTACCTAGAAGTCAGCTCCCTCCTCAAGCTTGCCTCAAGCTTCCCT 
60 CTCTTCCCTCTCTACCTCCACACTCACCTGCCTTTCTTCCTACCTGCAGTGGCAAGTGCTGCAAGGCTGGTGAGCAGGAGCTGACG 

CCCCCCAAGCCTTCCTTCCCTGAAGAATGTCCATGCCTCAGGCCTCCCAGCTGCAGCTCTGTGTGGCCTTGGGCTGTGTGTTTGAG 
GCACCCGGCTAGGGGCACTATCGGAATCAGGAGGAGGCCAGGCCCAGGAGGTCACTTTGGTCACTTGCCCTGTGTGACCCCAGCCC 
AAACACACAGCCTGATGGATGAGTGAAGACTGGTAAATCTGGTGGCTGTCCTTGGGGGAAGCACAGGGCAGCAGGTGTGGCCTTGG 
TCTCCAGGGGGCTGCGAATTCAGGGTTTTGGGGTGTTTTGGTTAAAACTTGGTTCCCCAGCTGAGATCCTAGGGAACTGTGGTATC 
65 AAAAGGAAAAGGAAGATTAGAAAGGGAAAATGAAATCTCAGGAAAGGAAATGCAAGATTGCATGAGAACATCATGGTGTTTTGTGG 

GATAGGTGATATTCTGCCAAATAAAGAGGCCCGCCCCTCCACTCCTTTTGCAAACCTGAGCTTTTCCCCTGCCTGCAGTTGAGCCC 
AGCATACCTGTGCCTTGGAAAAAGCAAGCTATGCCTTCCAAGTGAAATTCGACGTTGTAAAGGACTGGCTGTCAAACTGAAAGTTT 
GCAGAGrGATTCATTGATTTTTAGAGACAGGGTCTTACTCTGTCACCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGCAA 
CCTCCGCCTCCTGGGTTCAAGTGATTCTTGTGCCTCAGCCTCCCAAGTAGCTGGGACTGCAAATGTGTGCCACCATGCCCAGCTAA 

70 tttattttattttattttttatttttattttattttattttattttttatatttttggtagcaatggggtttcaccaagctgccca 

GACTGGTCTTGAACTCCTGAGCTCTAGTGATCCTCCCGTCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGTGCCACCATGCCT 

GGCCTCATTTATCAAACTTTTCTTTATTGCCTCAGAATAGAAGATACAAAGATGAATAAAATTCTGTCCCTGTCCTCAAACAACTC 

attttcatagaacatctccagagaaaatgctttgcatgtcttcggttttctccaagtaaaacagctatttttcaaacaatccataa 

TTCCAAACAAATGCCATTTCCATGGAAAACTGAGTTCTATATTCTAAGGACCTGATTTTCAGTCTGACTTTTGAGGGTAGTCCTGG 
75 TGCCAGTAGCTTAGGCCTCAAGTCTGCATTTTGCATGTGTGATGTGAGTGCGATTGGATCAAGCAATCTGCAAATACAGGCACTTT 
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GCACACAAGTATATACAGTACGCCGACATCTTAATTCAATTCAGCATGGAGAATCAGGAAATTATGTGCAAGTTGAAGGATTTGTA 

tcccgtccagaaatccccaaataaattaattatacaactccactgtcaaaaatagtggcaaatgtttgggtaaggaaatggaagag 
gagcataagcatgaattttggctgttaggttgttccagtggaaaagtgagaaatcaaaattaaaaatacttcataaaaaatactcc 
aaatgcagactactcctggaatccgagggtacgttaatttttatacttagttatccgcaattaaaattagacccaaagccatctat 
5 tgtaaaaggagaaatctccctgcaacctttcaggatcttgtgggatttcctgaatttgcaaagagcagaacctgagccttcactga 

ctctcttggtttttaaaagctgcgatgtttttcttttatttttcctttctcactctttgggcgtttcaagactctgggcacaactg 
gctttcctgcagacaaacacaagagtgaaaaatgttgcgattgtgtttcctaaggactctgagcccccagggcagacggctccttt 
gtgtctgcagccttcctttgcgtgacaaagggcaagtttcacatcccctgaaactgtccccaaaagaagaagatgactcatgctta 
cagacctacactaaggagagtgacaggaacagagtctgctgcagagccaactcaggtagaccggggatacctgcaaactagacctg 
10 aggaggccgagtcacaacaggagtcggggctcgcccgtcagacacggggtgttataggaggattctgctctgatgtggcctggatg 

cacttttaaatatgttcttcacacctaggcaagaaatgaccccgagctgcatgtctttttgctttgtaatctccttgccaccctca 
GCrCTTTGGGGAGCAGTGTGCACATTTGAAGCAATCCTGAGGTTTAGCCACTTCCCAGATGTGGTGAGGAAGTGGAGAGTGCGCTG 

ggccatgcggaactgcaggttccagccgtggctttatttgaccacaattggctgtcagagttcaccagccccagggccgccaacgt 
caagactaatcaagcctagacctggggcctccccgctgactggccctggggagtgtgtcatggcagcgagtgtccaggaagactca 
15 ccccttgaccttcttcccaactaaataaagcagttagtattttgccctggcatttggatggacacactggcgtcgagggagacaac 

acatgttgcagtgaggagcactggcctggcttgtttacatagcatatcagccactcacagttgtgccttacaaaggtcgccagctg 
gcggggcaggagtgaacttgaacttgaagttcaagttgcgtttaggcctggtagcagccccatcacctgctgaacacacacacaca 

CACACACACACACACACACACACACACACACACGCACAAAACCCCTCCTCATGTCAGACGTCAGTGCCTACTTCATCCCCAGCTCC 
TTCTTACGGGATCTGTCACAGCTCTGGTCTTTGTGGAATCACCTTTATCATGTCTTTAATGATCATTCCACTGACATTTACTGAGA 
20 CCTTTCCCTGTGCTCTGCTTGTATATTCAGCATTCCATTTAACCTGCAGAACAATGCTACGAGATGGAATGACTGTTATTAACCCC 

CTTTTACAGATGACAAAGCTGAGGCCCCAGAGAGGTCAAGTAACTTGCCTGAGGTCACACAGCTAGCAAGTGGCAGAGCGAGGTTT 
TGAACCTAAGTAGGTTGCCTTGAGAGTCCACACTGAATGAATCACCACTGTGTTTCCACCTTCATGGGATTTTATATGGAATTCTT 
CT CTCT CACTGCTTCCAAG CCTACATCAAG ACAAACCT CATCTGCCCTG TTGTTTTTTGTTCTCACCT TCTT ATTCAGT ATG AGTG 
TCGTTTGGTGCTTCTAATGGTCTTCTAATGGTCCTCCTGGAACCCAAGCCCTGGCTGGAACTGATGCTGCTGTGGTGGTCAGGGTT 
25 CAGTGAGCAGGAGGAAGGACTTGGTGTTTACCCCTTGTTTACCCCTTTCCTTGGCTTCCTTCCATGCAGGCCACCCTGTGACCCCG 

TGGTGGCCCCCTCTGGAACCAAGAGCTGCCGACTTCCAGCAGCACACACAGGATCAGTGCTGGGGCCATCTGTGCACTGACCAAAG 
CCTCTGCTGGCCTCACCAGACCAAGGCCAGTGAGTGCTTCAGGGAGCCTTGGATCCTCCAGGCTGCCAACAGAAACACCGGCCCTC 
TCGGCAGCAGCCCCATCCTTCCACCCCTGCACTGGGTCCTGAAAAGCCCATTTTGGGGCCGTTGCTATTTAGCCAACCTGCCCTCC 
CTTGCTCTCCTGTGATTTCTCACTATTCCGGCTGCAGCTCGCTGGGAGAAACACTTGAGAGTCTTTTGTGCTCCACACCCATGTAC 
30 TTAAAATACCAGGCCTATAGGTCATTTCAATGAGGGAATTTGGCTCATAACACGTGTGCCCCGAGGCACAGATCCTACTTCTGCAG 

ATGCTGGCCAAGAAGGGCTGTGTCCCAGCCGCCATGGGGTGGGGCCACAGAGAGGGCAGGGCCACGTGGAGGGCAGAGCATGTGGC 
TCCTGTCAGGTGCGCCCGTTGCTGACTGCAGCCCAGTATCAAGGCTCTGCTGGGTCTCATTGGAAGAATACAAAGGACGTGTAAGG 
cagttttcgtgctgtggaaaaatgtcacctacacctgtgaagaagtcatcactgtgtctgtaagataataagcaaatgtccttgtA 
cccaaagctgtaaacaagagccctttgtgagggagaaccacatgactggccaaaacgccccacctactagtgtgtgctcggtggaa 
35 atgtcttgtgactgtgcttaaaatgaagggcatgattgggaggccaaggtgggcggatcacaatgtcaggagttcgagaccagcat 

ggctgacatagtgaaaccccatctctactaaaaatacaaaaaattagctgggtgtggtggtatgcacatgtaatcccagctactcg 
ggaggctgaggcaggagaatcgcttgaacccgggaggcagaggttgcagtgagccgagatcacgccattgcactccagcccaggag 
acagtgcaagactccatctcaaaaaaaaaaaaaaaaaaaaaagatgggcatgaaataatgagaattcagataatgaccattcattt 
cacaaattatcactttgattaagttttactcctgattatataggttagtctgtggtttaccagacggggtgtcatgagtgctcaac 
40 tgccagaggcccaaacgcagctcagtaagaaaatgcttttgagctataacccaggttgagtaccattggtacattagaatcacaga 

gtcagattttactttttggggcagtggtaggtgtggataaagtatctccagtccagatttcttgtactggtgctattgggtttgcg 
ggtggagatttatgacctcagggataataaccggaagaacagtgagtagaaagctcagggatatgagttttgctgtatatcaaagc 
tgtgtgactttgggaaaattacttaacctttctgggccttagctttgctacctattcatcaagaacaataaaatccatcttgttta 
tttcatgagattggtgtgaggaccaaaxgaaatagtatatgggaaggtgtttaaaaagttgtaagttctacacgacttaaaaatgc 
45 cagtattatgaatgcaaccattctttgttgtcatttgggtagtcgtggatagcgtggtggtaggagagccactatcggagcaagac 

tgttccagagggtaaaacacacgcgtgcctgtagagcagttgtcactggtagagccatgatgggagctcttactacattgctattt 
gtactgagttaaatagtgttctccaaaaagtgtatgtccacctagaaccttaaaatatggcttaaggtctttacaggtgtaatcga 
gataaagtcatactggacttgggtgggccataagtccaatgactgatgtccttctaagaagagggaggggacacccagtaggaaga 
cagtcatgtgaagatggaggcagaggctagagtgctgcagctgcaagtcaggaaacgccaagaaatgctggccaccatccgaagcg 
50 agaaagaggcaaggatcctccctagagccctcagggggagtgtggccctgctgccaccttgatttgggacttctgacttccagaat 

TGTG AAAGTCTTAATTTCTATTGTTGT AAGC CACCCAG TTTGTGAT AATTTATTACAGCAG CCCCAGG AAACAAAT ACAGTATTTT 
TATGAAGTCACTGAGGTGCTAGAGTTGTAGGCAACAGAAGAATCACACGTGGACCTGCCCGCCTGCACATGGCTATGGGCATCTCA 
GGCCAGCTGCATTCTTGGAAGATGAAATCAGAGAGTTGAAAGGGACATTGCATGCATCCCATGAACCCCCCTCATTTTGCTGATGA 
GGAAACTGAGATCTGGAGAGGTAAAATCGTTTGTATTGCATCCCCAAACTTGTAACTCTCTTGCTGAAAGAACCACCTCAGTCTCT 
55 CTCTCTCTCTCTCTCATACACCCACATGCACCCCTAGACCTACTCAGGACTGGGACAATGGCATTATCTATTGTTGTGTCCTCAAG 

ACATGGGTATATAGAAAAGGGTCCCCACCTTCTGGGAGACTAGGTCTACACAGCCGCAAACTGCATTCAGTATGACACCCTAAATA 

ATCAAAGGTGAAGGATGATTTATGAGGCAGCCCAAACAGCCATAAAGCAAAATGTAGTCATCAAGGAAGGCTGCCTGGAAAACAAG 

tgactgagtgactgcccgttgccagatgctgaagggcaggaagactcgggtgaagggtgcagcaaggagccttggattggcgaagt 
6 0 ggctggaggaaggaagacctcagcatctcaatgccatggctcatgggtagaactcggagggtgcacactgggagtcaggtatgcgg 

aggagagggggtgagtgagaaattacttggggcagggtcttattagtgagaagatcctaaaagcaggttctggagttcagtcttga 
tgatacaggtgataaccttcatgggttcttgacagagagggaacaggctgaccatgaggcttgtaggacaatctgttagtcagctc 
tggaacatgtggatgtggctgctccccgtctgtggctgtcattgctcctggatctgttcttggaaagccagagactgcccagtgag 
atgggcagttgcccccaggacctgcctccctctgcggcagcatcttcctccacatcacatcacataccctgcttgctgggcctggc 
65 caaggcctcttctacccagtcctctccttcagctagatgccacggtaggaaagcatccagagtgtcgcctgataacatctgaacga 

tgtcctaaaactggcaaatccccaaaggccaacaagactcgtctctaggttctggggacaggccagttgatgggaaagatggattt 
ggaggcagagtctcctggcatccctgatgctctgctccatggaagtcactccccagaagcatcctcacctcgtttattggacaggt 
cagctgagactttagttataaaggcacaatgggcagagcagccttcatcatctaattgttacttgctattgctctttttattatag 
actttaatacagatagaatccacatctttggggagtgttcggtggagatttctcacgattaggaatcgtggcttgctgtggccaaa 
70 gattatattttcattgagcatttttctgtggccttcctttgtattaagacacgcatgacatttgtttttctgtggccttcctttgt 

attaagacatgtgtgacaattgaaaatattttcctttcatctgtctttgatttactttatgctacatgattaagaggagaaactat 
gttgattaaagaactactgtattgatgtaggaagattgaacatcagacttaatcaaatgttagggtcctattatagacccgtgaga 
aacagagaagagaaataaagcagacaacatacacacacacacacacacacacacgcacagacacaccctgttgaataccgtgtgcc 
agataactgttttaacagggttactcacggtaaatcatttaatctcccctaaaactctctaaggtaggaaaatttgcatgtaacca 
75 tcttcctggtaaggatactgaggaacatagaggtgtctagtgacttgccaaaggtcagctagccagatttatcttctgaatcactt 
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TACCAACAAGAAATGTTTTTAGATTAGTAAATCTATGCAATGAAGATTTTCTCACCTTTTATAAATATATGTAAAATGTGTAATGG 

aaattttgtgcattttttattactagtacttattgaatctcagtctgtcagttacatatacttaagtccatttatgagtcatcaat 

tttattctgactgatcccatgagtacctctaataacatctggcattttcaaataatatttaaaatcagccagacttcgtcttttaa 

AAATATAGAC AGAATGATT CT AATTTAGCCTGTTTTCAAACTTAG AAATTCT AT CTTTCCTG AT CTTCAAAG GTACAAAGT AAGAA 

5 gagaaagatggatatggtttcttctactcttatttgccctgaattataaataattgggaaagatgggagcagggaagttgggaacc 

agaagtggagagctgccaatctgactctatggtttccggaaatcctgacttaacagaaaataaattctaatctttcttgatcttgt 

ATTGTTT ATTGATG ATTACATTAAAG CCATAT AACTATGTG AAG TGTTACACTT AGGCAACT AT CATAGGTGTGTATTCCAG AATT 
GAAGCAAAGCCAAAATTCCGGGAGTGTTGTCAAAACTGGTAACTTGTGCTGAAGGGCTGGACAGCATAAATTAATGATTGGTTATT 

caacagatatgttcaggccaccaacctcattctgttttgttctctatcgtgtccccacagggaaaagcttcactctgaccatcact 
10 gtcttcacaaacccaccgcaagtcgccacctaccacagagccatcaaaatcacagtggatgggccccgagaacctcgaagtaagtg 

catccacttggggctggtacaccctccaggctggtacaccctccaggctggtatactcagggaccatgtctcagattccttgggtt 

CAAC CT TTCCCCCAGGGGG ATGTCAGGCCCCCGT AAAG C CAAAAAGTTG CATTGTCAAT ACTCTCGCTACTCAAAG CTTGTTTCTG 
TGCACTGAGCTCTTTTTGAAGCATCCTTTTAGAGGGCAAAAGGAAATTAGGCTGACTGAATCATATGTTAGAACCATTCAGGGCAG 
CATGAAACTAAGGACTGCTTCCTCAATATACAGTAAAGTTCAACAGGATCAGAAACAAATAGTAAATGGAAGATTGGCCAGGCACA 
15 GAGGCAGCCCAAAGAGGTCTGAGGGTCAGAGTGGACCACAAGGGAGTAATTACCGTCTATGCTGGCCTTTTATTAATTCATGAGGG 

CCAGAGATGAAAACTATGAAAATGACCCTTTTCTTTCTATGGCACAGATCAAAATCTTATTACAGGCATTTTTAAGATAGAGAGTG 
GGAGGGTAGAAGAATGTCTGGGGAAAACCAGTAAATATAGAAAGATAGTACCAAAAAATAACTCCTGTGAGGGAAGCTTTTAAAAA 
AATGAGTGAGGTTGTTTAGTCTGCAGAAAAGATGTCTTCACAGTGACTTAATGACTATCTTTGAGTAAACACCAGAGTAACGCTCT 
TTTCCAGAACCACACCCTTCCCCAGGATCTGAGGCTGGGTTACAGTTCCAGGTCTGTGGAACTGCCCAGCACCCCCGCCCAGCATC 
2 0 CAGATGTCTCCAAACCGTATCAGGTCCCTGGTGGAAAATTAATATACTCTCTTCTTGGAGTGAGGGATATTGAAAAACAGGGCTTC 

CTACTGTCCCCAAAAGCCAAGATGCAGGGAGGTCAGGTTGTAAAATGAAGTGGTTAAGAATTTGGGCTTTATGGGCAAGCCAGTGG 
AATTCTTAAGCCTTCAGTGAGCT ACAG AG CCTTGCTG AACCT CACTTTCCT CTT CTGTAAAATGGGGATAATAATGAGAG CTTCTT 
TATAAGATCAAGCCAAATGATGCTGTGTGCCTGATGCAGAGAATGAAGGCAGGAAATGTTAGTGATCCCCAGTAGGGCATCCCTGC 
TTTCATCCCTGGCTACTGCTCCAGTCCCCTCTAGATGACCTTCCCTGCATGGTGGTTTCTAGGTGGGGTTTTAAGGTAGTTCTCTG 
25 CAGGCTATCCTGTGATCACGGCAGCTTTTATGGCAGCCTTCCCTGTGGTCCTGGCCACAACCTCATGGCATCTGGGTCACCTTCTG 

GAACCATTCCCCAAGCTGCATCAACTTTCCCAAAGTCCTTGAGTGGATGGAGCTCTGCAAATAATCACCATGCCCACCAGGGGCAG 
GCCACCAGGATATGGTGTTCCTCGTCTGCTTTTTCCCTTCCTTCCATTTGCTGTGCTCGGTGACTCCCTCCAGATCTGACTGCATT 
TTTCCCCAGAGGGCCCTCTCAGCTTTTTCTGATCGAGACTTTCTGGCCATGCCTAGACTTGGGAGACTGTGGGACTTGATAACAGA 
CCCTGATTCTT CTTTATG AGTGAAAAGCAGG CCATAG ACAC AGACAGGACCACACAGGT CT AAG GAATG ACTGTG AGCTCTT CTT A 
30 GGTTTCCAGAGTAGGAATGTCAACCTGGACATTCCTACGTTAATGTAACCCTGCATTAAACAGAACATAAACACCAAAGCAAGTTT 

GTTCTCCACAGAGGACCAAAGAGGAAGCAGGCTTGAATTATGGCAAGGGGCCTGGCTGGGAGGGAGGCAGTTGTTAGGTATAAGAA 

aAtcgactttgagggtgactaaacttagagaaatgctccttcaggaggctgtagaaccactgtatttagaactagaagcaacagcc 
GTCTCTGGGACAGTTGAAATGCCGACCAGCCTGAAGAAGCCGAAGCCAGGTGACCCTGGGTATACCCTCTACTTCTCTTATTTCCt 
catgcataaagaaggctgggttttgcctcactgccagcatttcctgtaacattcaaagaaataacaaagttattgagcttcagaaa 
35 acaaatggtggcgactctgacttttaagaattggcagtcagaggggaaaaaagatgtctatgcgattgtaacggtctggctgtata 

T AC AGTTTACT CTGCC CCTGCTGTTTT ACAACTTAAG AAAAC AGTTGTT ATATGG AGAAGCACC CTCTG AG CAGACAGAAGGGATT 
TGCGCCAAAGAAGCATCCATTTTTACACAGTCTTCCCTGCCAAATGGAATTTGGGGCCTGGGGAAAAACTAAATGCGTGGAATAAG 
tataagtatgatatatagaggtgcaatagccccaggtagaaagtctcacattttacaagggacttctagaaaaaagccaagtgcat 

G CAGACTCC CAGG TTGACTTGGGT AATGCTGACTTTTCT ATTTGCCCTGTGAAG CAAGAGG GGCCAT CACTG CTAAT TTTAG TATG 
40 CTGGTTTCTTATGGTTTGAACGTCTTCATTCAGGGTGGGAACTTTCTATAGTAAGCTTTGCTCACAGTTGCTTTCCAGTGTAACAT 

AAAGAGAGGACACTGCATGTAAATCAGGATGCCCAGATGTTGCCAGATCTCTGGATGAATAAGACCTCCCGAGTCCCCTCCATGAT 
T ATGGTGCAAT GAATTCTGGG AAATCCTGGCAAAATGGCCCTGGCATTG CCAAGGT CAAAT TGAATCATTTTGG AAAATTCT CTAG 
TTTCATAAAATCAAAGACAATGAGAGCTAGGAGGGGCCTGAGAAGAGCCTTTAGGATCATCACCCCATAGGTAAGGGAAAATAGCC 
CCAGAAAAATGAAACGGTTTGCCTAGCTTTAAAAGAGATAGTTGATGATGAAGCGTTAACAGAATGAGGAGTTCCTGATGTCTACT 
45 TCTGTGCTGTCCTTCATTTATCTACCTGTCCATTCATCTGTTCATCTCTCTATCCATACCATACTGTCTGTACATCATCTATTTCT 

TTCTTATAGACTCTTTGACCTGGCCTCGGTATCCTCACATTTAAAATGAGGAGTTGGCTTATATGATTGGCTGGCATATTTGGCTC 
ATCTCGAAGACTGTCTATTATAGAAGGGCAAATGGTAGTGCCTCATTGCAGGTGTGGAGCCTTTGACTTGAGGTATGCGTGCAAGC 
TT AACT AAATAAAG CAGTTAT CTGGCATTTGG AGGGACAAACTGCC ATTCAACCTG CCATT CCG CTGACTAAGTT AAGG ACTGAG A 
ATGAGAAGCTGTGCCACAGCTCGTCTGTTTTTCATGCCGACGGGTAAACTTGATGCATCCCTCCCCTCTTCCAGGGTTTTCAGTGG 
50 TGAAGCTGTAGCCAAAAGTATACGCCAAAGGGAATTTAAAGTGTTTTTCGTTTCAGATGGTTTCTTGCTCTTTTACAGTAATGGAC 

CTGCCCCTTAGAAAATCAAAACTTGTTTTTCTCATATTCCATAGGATTTTAAGAAATATCTTAGAGTAATATAGAAATTATTAATT 
GTTGAAAAATTAACTTTATCATGGAGCAAGAGCACCATCAAAAGGTATCCTCTGCCTGGAATGGGTTCTTACCAGCACCAAGGTGG 
GCTCTGTTTTCGGTTAGCACGTAGAG CACTI AGTAGCTTGTTGATAT ACTGAG AGTGTCTCCTCCTTAAGCACAAAAGATAGAGCG 
AAAGGATTTTTC AAGAAAAGG ATATTTG AGAGTTTTTTGTTTGTTTGTTTGTTTGTTTTTG AGACAGAGTCTCACT CTG TT GCC CA 
55 GGCTGGGGTGCAGTGGCACAATCTCGGCTCACTGCAACCTCTGCCCCACTCCCAGGTTCAAGCGATTCTCCCGCCTCAGCCTCTGG 

AGGAGCTGGGACTACAGATGCCCACAACCACTCCCAGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGC 
CTGGTC TCG AACT CCTG ACCT CAAGTG ATCTGCCCACCTTGG CTTC CCAAAGTG CTGGGAT TGCAGG CATG AGCTACT ACG AATG G 
CTGAGAGTTGTTTT TTTAATGT ATGTTTTAT ATTTCTAGG ATCT AATGAAAAACTCCAG CT CT CAG CTCACAAATCTGT AATTT AG 
GTGT CTCT ATG CT AATATTGAG AT CCCAAAGCATCTTCT CTACAGAGATTT C ATT AAAT AATTT C AATG CAGG AATT G G TT C AATG 
6 0 CCATGGAGGAAGATATTTTGCCAAGGAGAGGTTGAGGAGAGTGAGCAGTGGGGACCCTAACTGACCCGTCTTGGGGGGCTGGTCCT 

GGTGGTATGGATTGGGCAGCCTTTACCTGTCTGGTCAGGTGTTTGTTACGTCTGGAACATTGAGAAACTAAATTAAAAATCAAAAA 
GGTTAATTAACGTATTGGCCATTTCTGAGATAACTTCTGTCTGTCCCCAGGTTAAAGGAGTCTTTCACGTGACTGTGTTCTGCTTG 
AGCTCTTGATTTTTTTGTTTGTTTGTTTAATTAAATATAGTTATTTCTATTTTAAAAGTGAAAGAGCTGGCTGTAATTTTGGAAAG 
GTGTAACCCAGCAGATGCCGGGAAGTACAAACCTGGAGGGAAGGACAGGCCTCTGCAGCTGCCCCCCTCCTCACAGGCAAGGATGA 
65 CCATGTCTAGAGCTCACGGGATTCCTTTTGGGTGGAGGCAGCGTTGCCTCTGCTCTCTGGGCAGCCCGTCCTTGAGGACCAGGCTG 

TTAACGTAGAGTCTTGTGATGTGGTCTGTTTAAGGGTGGGGCTTCTAGCATCCATACATCAGGTGACATCTGGGATACTGGCTTAG 

TGCCCATGCTGGAGTGCAGTGGTGCGATCTTGGCTCACTGCAACCTCCGCCTTCCAGGTTCTAGCGAGTCTCCTGCCTCAGCCTCC 
TGAGTAGTTGGGATTATAGGCATCCACCACCATGCCCGGCTAATTTTTTAATTTTTTTCATAGAGATGGTAAGGTGGAGCCATTAC 
70 TTACAAACTGTAGAGTGCTTCCTGAGGCACTAGCTTTCTTTCTGTCTGATTTTTGTTTTTAGAGGGAGTTATAGTTAAAATAGGTT 

G ATCAAAGGGCCT AATCTTCACT CAG CT ACTTTTTAAAGTACTTGGTTGAG ATCATG TCATATG AGTAT AATTCTT CTATG ACTTT 
GAGTGTGTATAGCAAACCTATTATATATGTGAACATGAGAAATAGGATCTTTATATATGGAGAATGTGCTTCAAGTGAAGAAGAGA 
AATGCATGAAAAGTACCTATGGGCCAGGCGCAGTGGCTCCCGCCTGTAATCCCAGCACTTTGGGAGGCCAATGCGGGCGGCTCACT 
TGAGGTCAGGAGTTGGAGACCAGCCTGGCCAACACAGGAAAACCCCATCTCTACCAGAAAATACAAAAATCGGCCTGGTGTGGTGG 
75 TACACGCCTGTAGTCCCAGCTCCTCAGGAGGCTGAGGCAGGAGAATCGGTTGAACCCAGGAGGCGGAAGTTGCAGTGAGCCGAGAT 
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ggtgccactgtactccagcctgggtgacagagtgagaccttgtctcaaaaaaaaaaaaaaatgaaggaaggaagggaaggaaggga 
aggaaccaacctgtaaactggtggtgataatggacctaaaaataattgctcttaggattgagtaacacctagttcacattgttatt 
TTCTCTTAATCATAAAAATACTCGATAATAGCAATAGCTAACATTAAATAGTGTTATTTGCCCAACACTGTTCACAGTGCTTCACG 
CATATTAATTTATATAATCTTCAAAAGAACAGGCAGGGAAATTGAAGAAAAAATAAATCGTATACCTTGCCCAAAGTCACGCAACT 
5 AGTAAGCCAGCATGTAAACTAAGGCGTCCAGATGCTGGCACGCACCGATGCCAGGGTCTGTTTTTAAGAACTGCACTGGCCGCTTT 

TTGAGCTTCATGGTAATGTAATTCCTGTATTTTTTATTGGGAGAGTTTATCAGTAAAGTTCTGGGTCACATACAGTTTTCTTCAAG 
AAAGCAGAGCCCTGTTGCTTTGGCATTCATCATTTTTTTTGTACTGACAGGAGGGAATCAGTGTTTTCCCCGGCAGGGCTGCAGGA 
AGTACCCTCCCCTCCCACACCTCCCCAGAGTTCATAATACACAGCCATGGCCATGCTGGTCACAGGTGCCAGCAGTTGGTTCTGCT 
TCTGTCACCAGGGTCCACTTGGGGACCTGGCATGAAGGGGGACCTGACCCCGGGGTGTTGTACAACATAGACCTCTTCTTCCGGTG 
10 TTGGCCTTCACGAAAGATGGGTAAAGTGGAGTGACCTGCAGAGTAGTGGTCCAAGTCTGGGTCCCCCTTTAACAAAGGGTTTCGTG 

GAGGGCCCGTGTGCACAGCACGTAGCCGCCGGGGGGATGAAAAGATGTGTCACTCTTTGCTCTTGAATGATTATGAAAATGTCAGA 
TGGTTTTATGGATCTGTGATCTCAGGATTGTAATTACCAATCCACAATCGCATTGCTCACTGGGAATTGCTTCAAGCGTATTTTCC 
AGGTAGTGAATGATGAGCTACTTAATTCCTCTTCCCTTGAATTCATCAGATTTGGACTTGGACTTTAGTTCTTTCTAGATGCAATC 
CTG ATCCACAC AGG AATT AGAAAGTAATTCTTC CTCCCCTCCCAC CT AAAG CAGG AG CAAGG CAG AGG CTCAAAG AGGAGG AAAAT 
15 GCTGTCGTGACTCACATCCCCTCCTCCCCACTTTGAAAGGCATTTCAGGCCAAGCTGAAAGTTCTGGGGGAACTTCCCCCTGGTAC 

TTTTAATTCCTTCTGTGTTAAGCTCCTCAACTACCTGATGACTTGGCAAAGGCAGTTTTTAAAGCATTAATAATAATCGTGCCTAA 
ATGTTTCCAGCGAATTTTAGAATGTCTTTCTGTTGAATATTTTTAGTAGTATCAAACCAGTCCAAGAAGAAGAATTTTACATGCAT 
ACAGACTTCCTTGACCCTAGAGTGGAGGTTAAGGTCTGAAAGGGCCCCTGGGGTGAATGGGAACCTAAGAGGACCGTGAAGGGAAT 
GGGCTTCTGTCCCAGAAGCGGCAGTAACCCACCTGGTGCAGCTCTGAGTGAGCTGGCGTGGCCTGTGTATTCTTGGTAACTTTTCC 
2 0 TGTCTTATACAGAAACCACTGAGGTTTTTTGTGTGTGGTTGTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTTGAGACAGAGTC 

TTGCTCTTTCG CCCAGGCTGGAGTGCAGTGGCG CCATCTCAG CTGACTGCAACCTCCACCTC CTGGGTT CAAGCAATTTTCCTG CC 
TCAGCCTCCCGAGTAGCTGGGACTACAGGTGTGTGCCACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACT 
GTGTTAGCCAGGATGGTCTCCATCTCCTGACCTCAGCTGATCCACCCGCCTTGGCCTCCCAAAGTGCTGGGATTAAAGGCATGAGC 
CACTGTGCTTGGCCACCACTGAGATTTTCTAAGATGGCATTTGTATTGCTATAGAAAGAAAACAAAATAAGAGTTCCTTCCAGGTA 

2 5 ATGTGAAAACCCAAAGAGATGATCTAGGCACCTTCTCAATCCAATGTGGGAGCAGAGAAGAGGGAAGAAACTTACACCATTACATT 

GAATTTCTCTTTCCGTCTGGACCCTCGCAAAACCATATCACTAATTTGAATGCCACACCAGTGAGGTCAGGATCTAAACTAATATA 
TTGCAGTCCTTGTTAGAATTCATTGTATGACATGCCATAAGAAAAAAAAAACCCTGTCTGCATTTAGGCTTCTGTTTCTTAAGCTT 
CAAACATGTAAAAAGTTTTCTGGATCCTGAATTTAGGGACCTGGGTTTTCACACTGGTGCCACCAGGCCAGTGGGTGTGAACTTGA 
GCAATTATCTTAAATACTTTCGTCTTCATTTTCCTCTCCTGTTGAACCAGGCAATGGGACGAGATAATCTCTAAATTAGTTCTCAT 
30 GCAAAAAGGGTAACAAAATATGGTCAGCAAAATAAAGCCGTAAGTTCGTTCCCGTAAACTGGCCCCTTAGAGGCCGAGGCCTCCAG 

CTGTAAAGTTTTTAAAGGGCTTTCTAATTTGTTCTGAAATTCTCTGGCTGTAAGTGGCTGCCCTGCCTTCTCTGCCACCAACATGT 

aatcaagactaggggttgaggtctccattttggcacttgctaacactatgagagccgattcctgggggagcagctggtctgactgA 

GCCTCTCCAAAACGGGGACAGTTGGTAGTACCACCGTCACATCACTGGAAGGCTGAATGCAGCAGCCTCTGTGGCTTAGAACCATG 

3 5 CCTGGCACACAATACATACTCAAAAGAGGACAGGTATAATTCAGATTTAGTCTTGAAATCCTTCTGGAAATGAGAAAACTTTAACC 

taaattttgatttatttttctggatttcgttttgtgttgagacccagtaaaatttcttttctagtatagcatgggccctggaaaca 

CTCTGGGCACTGTTCCTAAGTCACTAACGGGTGAAATGGCCTTGCCCCCAAATGTTGCACTTTGTGAAAAAGTCAGAAAGAAAAGT 
CACGTG TGGGTG ACATCAAACAT CAGTGCTTAAG ATCTAACACAT GGGTCCTGTTCAGTAGAGGC ATG ACAC AG CTG CAGAAG TCT 

4 0 CCACACTGTCCTAGAAACGTGACGTGTAATGTAGCAGGTGTCTTGGGGTCGGAATTCTTGTACTAGGCAAATGCAGTGTGTCTCCC 

AAG C GTGCCTGGG ATCTCTCC CCGCAGC CAAG CTTTG CAAGCACATAAACATGGCCGGCCACCCACTGAGTTTCCT AAAT CAGTGA 
CCAGCACTGGAGACCCTTCCATGTGTGCAAGGCAGCTCCGCCTGCTGCCTGTGTCCTTTGGGGGTCTGATGGGGCAGCCCCAGTCT 
GAGATGGTCAGGCCTTGTCATTGGGTGCACGTCTCCCATGGGGATGGATGGACCCACAGCTTTCAGATGGATTGCGGTTGGCAGTC 
ACAGCATCCCAGCACATTAAAATACATCAACTCCTGTGCTTTCAGGTAGATTTAGAATTTTTCTCATACCCTAGCCACTTTCCATT 

4 5 tttcattttgaaaaatttctccttgagttttctcaaaggcttcagttttttttgttgttgttgttttttcctgtaagccatgtaac 

taggaaaggcattagtaagaatttgatacactgggtctcatggaactccactactaccaccaaaataataatagtaataataataa 

TAATAATTCCAGTTTAGCTT AAATAAG TAAAAG CTACCC CCTTACACCATATCTGCATTT AAATTCATTTG AG CTGAT AGGCAATT 
ATTATGAAAAGTTGGCAATACAGAAAGGGTAAATTAGGTATAATCTATTACCGTACATTATGGCTATATTATCAGACATATCACAA 

50 gccagtgacatttagttggatgtgaaattccttttttatagtatgattgacacatggtatattttcatcaacttctatgtgtaaat 

TATGCCGTGTCACTGGTAAAATTTGCTGTCATGAATAGCCAAATATTCTGGATTCACATTCATAGGTGAAAGCCAAGCTAATATAT 

ATATATATAATATATATTATATATATACTATATATTATAATATATAGTATATATATAATATATATACTATATAATATATTATATAT 

AGTATAATATATTATATATACTATGTATATAGTATATATAATATATTATATATACTATATATAATATATATAGTATATATAATATA 

tatataatatatattatatattttatatataatatatattatatatatattatatatatatatatgtacccaaagcaaagttcttt 

5 5 tctgtttgccttttcaaaaagtaacacaatggaatcaatctgccaactctcaagacccctagaaagttatttaaaggcagtacatt 

ggtttggtactttcatg atatacatatactt agtttccatt aaag caattattg acaaaaacccag actg c t attg aaatcttt ca 
gtgtacttccatatactgaaatgtcgaacatttgatacttgtttgattttgtatttgtttttgttcaccatggcttaaaagtcata 
ttctgattatttaaaataaagagtaaacatttgaaataagttcctagatactacatagatttatggccctttgaatattttcctgg 

TACC ACCTTATTTTCACTTACCTTTG AAGTGG TTGT ATG ATATTT CC AGTTCATTCATTTGAAAG AG CT AGG AG AAATATGCGGAG 

6 0 CCACGTCCCACGCGCCTCTCGGACACTACTCGCCAGGCATAGCCCAGTGTTTCAAAAGTGAACCAGGGGGCTGGGCGCGGTAGCTC 

acgcctgtaatcccagcactttggaagcccgaggtgggccgattacctgaggtcaggagttcgagaccagcctggccaacatggtg 

AAACCCCGTCTCTACTAAAAAT ACAAAAATT AGCCGGGCATGGTGG CAGG CGC CTATAATCC CAGCTACTCGGG ATG CTGAGGCAG 
GAGAATCACTTGAACTCGAGAGGCAGAGGTTGCTGTGAGCCGAGATTGCTCCACTGCACTCCAGCCTGGGTGACAGAGTGAGACTC 
TGTCTCAAAAAAT AAAGTGAACCAGGGTGCTCAGGT AGCCTCGGTGAG CG AG AAAGGAGTTTG G AG CTTC AAGT CTAAAACTG CGT 
65 TTCACAGTTTTCCCATCTGTAGAATGGACTGCATGATACCTCTCTTGCTAGGGGATGTGAGGATTAAAAGAGATAGCCTGAAAGGC 

GAGCTGGAG CAGTGGCTGATGG CGAAG CTCCAGAG CTGGCTTCCTGATTCAGCCTGGCCTCCCCTTCGGG ATCAG ATT AAC CTC CC 
CACC CTCAG C CTCCTTGGGT ATAAAACCAGG AGTATGAT ATCCCTCTGTTGGGG ATTATTGTG CGGATTG AATAAAAT AAT TCATG 
TTAGGG CAT AG C ACCGTG CTGGGC ACAG AAG TGTTC CTTAAATATTAG CTGCTATTATTAAAGCACATGCT CTAG ACGGGT AGG CC 
C CTTG ACCATGT CCCAAAGACCTTATG AGAGGAAAC AAATGG AATTC TGTTCAAG TGGGGG CCAAAT ATTT ACCATTG C CAAGTAC 

7 0 TTAAAAAAAAAGAAGAAAAAAAAAAGCTTGGCAGATTTGGCCCTCACAATACAGTACAATAAGGGCTTTTTCTCTTTTCCTTCCAT 

ACTACCTATTATTAATTCCAATTACTGCATCACTGAACTGGCTTCAACAAATGTATTCCTCATTGAAACATAACCCTGTCAACCAT 
GTTGCC CT ACTT CCTTG AGGGAG AGGTG ATCTTTTT C CAATT AAAGGTTTTATCAAAATG CAGTTCTG CTT CTT AACATG AAG CAC 
CTATGCTGTTGTGTGACCTG CAAAG CTCTG AGCATCT AG AAG CTT CC C CTGGGT CATCTATAAG ATGGGAAT AATACT ATG AGTTC 
TGCCTACTG CACAGGGTT CTTG AGGAC ACATTGAGATAAT ATATATCAATGTG CT TTTTAAGTAGTCTGTCAATTAG ATAAT ATAA 
7 5 ATATAATT AGAT AATTAAAAAATAGAAAAT CTATTATTGTTTTGCATGT ACTAT ATT AAAAT CTT AG GG ATTTT AAAT AAAATTAA 
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ttgatttattgaaagtagatattatctcgtcgtgtctttcaggattggtgagaagaaattaaagagaaaaaatttaaacatttaaa 

tcagaccccactgtgaatccatacttttagaaattttacctttttccattcacatatcttaatgttttctctacctacaactagat 

accctttttaaatgttggaaacaaaagaagtaaccttggcaAatagttgagaactgagttttatatgaatatacttttctcttgca 

agaccaaatacagtttttcttctaaaactctgttattccattttctttcaatgaaatgctcacagaaccagaaggcttgggaagag 

5 gctcagagcacctaagagttgctgagtccgtattccttttttcccctgtggctttttatatatgctgctcgcctgagatttctgga 
tttgatttcagggaggtgaaatgttacacccctgagtctcagtgccagtttcccaggacgagtcaaaaactgcagctgcttggagg 
tgagaatcttccaaggctccagaggccagctcgctgtcctgttcatttgctgacatgctgccgggagcagcttcagagaaacccgt 
tctattcttcgggtgattcagccagtctcaaaataaataggtagctgagtgcagggagaaagaactggaaaccactgaaatttgag 
tcttgagggctggtctgttctcgggagctgctctgttgaactctaaaaggaatcttgagccctgggcgagggagtggcctgacctg 

10 gtggaaagactgcgggcctgcccgtggagtctatgtctggccctgctagctcagtcaatctcagcagctcatgtctcctcttagac 

cctcagattcctcatctacagaaggagaaagaagaggagattgaatgatttttaaggtctttatcagcttctaaaagtttgatttg 
atggttgtaggagcaattgttctttcaaagcaccatcttctaacctcaggaaggaaagcccaggggcccctgggatgtcctgccaa 
actgggaagacaaagattgtgactgagaaggtgggggcagggcaggagaagggggaagaagggagaatggatcaaccccaggccgg 
ggaaagagatgaatgaaggtccacgccagagtgacatgctctaagtaggggaaatcttcctaactagagttcccatgactttggca 
1 5 acatttgaaaaaaaaaaaaaaaaaaaaagacatccttaaacccacaaagtactcaattgtccaagccccattatggccaacttccc 

aaagctggctggtcagagaccttggtgttaattcctcagccaactaaaaaaagatggtgtaagttctgttgacttaattgttggag 
tgtttctgagtggggccgcctccctcctctgcctcctcacagtattatgggctattctgcattacctgccctacctatcttcataa 
tctagccgcaaacagctttggttgaccacaccacttccctattgaaagttaatactgtttgactcattctgtgttactaacctgaa 
gccaaagaaaacaaggcagagaataactggcttgtgtggagtttggaaagctcttggaggccctgctttcaaaatcctatacagta 
2 0 gctttactatatctctccgctgcagctgctgagaaaatgaaggaagcagaagtggttaaaaaaaaaagttgggggtggggaagaga 

ctgggaagggagtggggcggggtccccctccggctgggaaaagacagggtaatctgcggcagtttatgagggctgtctccctgagc 
tgaggtcttgctttcacacaccagagtgttcacacagaagagggactgttgaaggagttaaaaggagaggaaagttcaaaacagtt 

GTTG AAAAGGCAG CT CTCCTATTG C CTGCGTAACAC AGAGGAGCTGGGAGGCTGGT CT CACCAGGCC AGG CAGCCAT AGGCAG AGA 

ctcaaggtagacaggccagggggaagttgtgtacctttcgaatcgggaaaggattgaggagggggaatgttgccggacagaaggct 

2 5 gtcctgggcgtccatccttgccctccatccctgtctccatccctggcaaggatggaaccttcccttccttcatttcctaactggct 

caaatgtggtcaccaaggtgaataggaggcactagtgtcttggaataaacagaactttccctcccaatgttacctggcagacagtg 
ggaccagcatcttcatcaccatgctgtgctctgtgggagtctaggcaaacagccacttgcccattcaggtaactttagaagaggtc 
tccctcctcacagatgcccttctcagcaggtggctgcttctggcacgtggacaacagtgcatagaagtgagcctgatgcctgaatg 
aggctgtcatgacacaaacaaccggaagccttatttgtgagggagggtcaacgttctgttcaaaacaacttgctgcggttggcttt 
30 tgtactagtgagtactcaggagctgtgagtggccagggtaccctgtccttctgtaccagccaggacctgctcagccatctgtccaa 

gggctttgcaaggccagcctagaacctcagttggcgtctgtgacaggagagagcgtcagagtcagatgctgttcccctgctgttgg 
gaaagtccccgaggcccagggggcagggcttttagaaataggagggaatttccttccctctttttagaagtacagaggaggagaga 

TCATCCTCCACACTGCTGGATGAGCATTCCAGAATAAATCTAGTCCAGGAAAGGGGCTCACTCATTCATTCATTCACTCACTCACt 

CATTCATTTATTTGTCCAGCATTTATGGAGGCATCACCCAACCTTGGAAGGGCCCTGCCTTTACCTCGGTCCTGTCCAAACATGCT 

3 5 CAGTGTCTCTGCCCATTATGTATGAGATCTGCTGCTGCGGGAGGGGAACTGAGATTCCTGCAGGGAGGTTAGGAGGCCAGTGTGGA 

GAGCCTCAGTGCTGGTAACATGCTCACGCAAGCAGTGTGTGTGCGCCTCCTGGATCTTCTTCTCCTGGCCCCCAGGTCTTGCCTGT 

CTACCCCAGGACTAGCCCTGCTGATGCCTGAACTCCAAAGCCATGTCAGAAGCTCCAGGCAGCGTTCTGTGAGTCAGTGCTCATAT 

CTCCATAGTGCGCCACCCGCCACCAATACTTTCTTTCTCTTCTGCAAGTCGCCTTCTCTTTAGAGTCTGTCCCTGGGCAGGAGCTA 

CTCTGATCAACAAATCCATGTCACTGGTGGTTACCACTCTCTGGTTACTTTTCAGTTACGCTGTAACTGGGGGTTTCCTTGAGATA 

4 0 AGACCTTAACCTAGGGAGGGTTGCTAATATTTGGGATTATAGGCTGGTAGAAGAAGAAAAACCTTGAATTTGGGAGCTGTCTGCAC 

CCTTCTTAAGAAACTGCCTCCACTTCCCCCACAGAGGGCTACCTCTGGTCAAGAGCAAAAGCCAGCAGGTGGCTTCTCTGCCCTGA 
GCTCAAGTTACCTCCTTAGTCACCAGACAGAAATGGACAGTGAGCCCTGGCGACCGGGGATGGCAGATTTAGATTTTGAGTGCTCT 
GCTTTTAGGAGAGGCCCGAGTCTCATGTGAGTGGGCGAAAAACTCCACTGCTCGTGGCAATGAGCCCTGGACTCAGGGAGCAGAGT 
TTTGTTTGGGTTTTTGTCCCGTGAGTCTTGGGCGCATGGTGCAGGGGGGCTGGGGAGGGGCAGGCCTGTGTGCGTCTCTGGCTTGA 
4 5 AGTTGTATTGGTTGTTGATCTTGCCTTGGCGTTGGCCAGCCTTTCCTGTCCATTGACTGTTGCTTGCTACACTTGTCTTGGCCCAT 

GTCCTGAGGGCGATCACAGAACGGTGTGTGTGTGTGAGTGGATGTATGGATGTGTGATGGATGTATATGTATGTATGTGTATATGT 
GTGTATGTCAGTATGTGTGTATGTTTGTATATATGTGTCCCCATGTCTGTATATCTGCCTGTGTGTATATGCATGTGTGTCCCTGT 
GTGATATATGTATATGTGTGTGTGCGTCTGTATATATGTGTCTGTCCTGGTTTGTGTCTGTATGTGTATGTGTGTCTGTGCATGTC 
TTAATATATGTGTCTGTGTGACGTATGTACATGTGTCTGTGTGTATTTATATGTGTGTATCCCCATGTGTGTTTTATATCTGTGTG 
50 TGTGTCCAGGTGTCTGTGTATGTGTGTGTCTGTATGTGTTTACATGCATGCCTGTGTTTGTGTGTATATGTCCATGTGTGTCTGTA 

TGTGTGTTTATACATGTGTGTCCATGTGTATCTATATTTTGTTTTGTTTTGTTTTTTGAGACAGAGTCTCGCTCTGTCGCTCAGGC 
TGGAGTGCACTGGCATGATCTTGGCTCATTGCAACTTCTGCCTCCTGGGTTCTAGCAATTCTTCTGCCTCAGCCACTTACTTGTAA 
CTGGGACTACAGGCACGTGCCACCATGCCCGGCTACTTTTTGCATTTTTTAGTAGAGATGGGGTTTCACCATACTGGCTAGGCTGC 
TCTCGAACTCCTGACCTCATGATCTGTCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCGCCCAGCTGCAT 
55 CTGTATGTTTTTATGTGTATGGCTGTGTCCGTGTGTATGTTTGTCCATGCATGTCTGTATGTGTGTATGTGTGTGCATGTGTGCCA 

TCTGTGTTTTTGTATGTCTCTCTGTGTGTGCGTGTGAGAGGGTACTCACTACAAAGAAACAGGAGAAGCTGGTGGACTTTGCTTAT 
GTCAGAGTGCCACTCTCAACTCAGCAAAAGAGCCTTTGACCTATTCTTTTTGATTTTTCACTATGAAAATAAATGAGTTTTCCTGA 

ACTACAGCCTCTACCTCCTGGGTTCAAGAGATTCTCCTGCCTCAGTCTCCCAAGTAGCTGGGACTACAGGTGCGCGCCACCATGCT 
60 TGGCTAATTTTTTTATATTTTTAGTGGAGATGGGGTTTCACAATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAAGTGACCCG 

CCTGTGTCGGCCTCCCAGAGTGCTGGGATGAGCCATCAGGCCCGGACTGATTCAACTTCTAATGAGACAATTCTCATGAAACTGCT 
CAGTTATGATATTGTATTTTTTCTCAACAAGAAGTTTTTCTGTAGTTACATTTCAGCTGAAAACTTTAATTACAACTTCCTTCACC 
TGAAATGATTTCTGCTTTCCCACAACCTAGTGGAGGGTGATTGGACAGCACCAATCATGAAGGACCTGAGTACTCATTCATTCATT 
CAGCCAACATTAGTGAGCCTCCTAGGCTCCAGTTGGTTTTATAGGTGCTGGAGACATGGCTGTGCAGAAAAAATACAAAATCCCTG 

6 5 TCTTTGTAGACTTTACAGTCCCATGGGTGCAGACAGACCCTGGATAACATTAACATGTGCTATGGAGAAAACCTAAGCCAAAGGGC 

TAGGGACTGGCTGGATGTGGGATAGTCTGCAACTTAAAAGGGGATCTCCAGGAACTCCTCAGGGAGAAGATGACATTTCAGCAAAT 
ACTTGAAGGGTGGGAGGGATCAGGTCCACAGGGATCTCAGGGAAGAGCTTCCTGAGCAGAGGAAACAGTAAGTGCAAAGGCCCCAG 
GGCAGTGACACAGGGGCAAGAGCAAGGTGGCCACTGCTGCCGGAGCAAAGAGGGGAGCTCAACCTATCTGCCTTCTAGTTTCAAGT 
AGGAGGCATTTGCCTTAGAAAACAGGCTTAAGAAAATGCCACCTGACCTCAGGTGACATGACCTGTACTTCATGTCACCTGAGAGG 
70 CCACTGTAGGACCATGGTTCGGGAAGGCCCAGAGTAGGAAAGCCCCATACACAGGTGGACCCAGTGAGTGCTTGCTTTCCTGTTAC 

CACCCACAAGAGTACAAAAGCTCTTTCCGACCAAAGGCTCTGCTATTCCTGCTGGTGATTCTCTGGGGCTAAAGCATCACCCCTCT 
AGAAATCGCTGAGTGGGTAAAAGGGATTCCTAGGAAGTGGAGGTATCCTAGGGGACTTGCCAGGATTCATCCACCTCTAAGAGGCT 
TAGGGGCATGAGCTAGAGGAACAGGGGCCTGCACAGGGAGTGTGGGCGGGGTGGGTGACAGGTACTCACCTAAGACTTATGTGCCT 
ACTGCCACTGATGGAAAAGGTGGGCATTCAGGGCAGATGTCTCATTGTTTTCCAACCCAGACAAGAAGCTGGGAAATGAGAGCCTG 
75 GATGAGTGTTCCGCAGAGTGGCTTTCTTCCCAGGTGCAGCCTCTGACAACTTCCTAGCAAATTTTAAGGTGTGTTTAATGTCCCAC 
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tccctctggactcagccttgggatggtagagggggaggggtgaaagcagaatggaatgtcccagtcagtagggtagcacgaaaggc 
tctgtgaaggcttaagggagagaggagggcacctttgaatactgaagtccaaggtcactcataactaactgtccaaagggtcactg 
atgaaacagctggaggcagagggagagtgaattcttaggacacctcgtgcaaagctgctgacccccagcacacagaaagatagagc 
aggccaggtgggatcgcaggctgggcgacctggtggggatcaagacagagctctgagaccaacctgacagctagacttggcagtgg 
5 ctcccgcagccaggtgtctgcctgaaaaaagacaaaagggaaaactttgaaagtcgtaacctcattagaagttgttcaagaaagac 

cgtgcttagaaccagttgagtagataatggcagcagatgtaattgttgtggatgcttttagagtcccttggagtaatccttcttag 
tctcttaattccaggcttccagatacggagcctcagtgatgaagagacttgttcttgtccacagcaaaggttggtagaaaagcaga 
tttagaatggagaattcttaacgcctactctagcattcacgtttccctgggaccatgttgtttctctagaggggaggaggattgtg 
gcatctgcattaacacccggtcctgtgggcactcagagaacttaactgctgcatttgtggaacggaataaaggttccatgtaaccc 
10 ttccctgccattccccaaagtctttctatagatggcacagcagaaaitacttcctacttgagaatctggggttcaccttagcaatc 

agactgattatcatgacagtgactctgacagaatgtgcccagttattgtaggagacagagacggtcacacaccggcctatctgcag 
GGCAGAG rTTGGGCATTTTCAGCTGCTCTGTGTGTATTGAAGAGTTAAAAAAATGAAAAGACGGCCAAATAGTTATCACCAAAAGG 

aggccgtcagtcattgctcatgaacacagtctaaacacagttcaggcatatttagttcgcgtgtttctccccagcacacagcaaat 
cagaagcaggcaggagaagggaagtagtaatgcacattggaagcttgagtatcaggaggagctctccctctcatgcagatattccc 
15 agcgtgctccctgtatcggcagcctcagcatcacctgggaccttattagaactccaaattctcaggcccttcaccctagaccaacc 

taccaaactagaatgcccaggtaattccattgcccactcaagcaggtgaaacacagcctcacagcctgcaggtcacagtgtggctg 
gggctgtcttctgattctacacacacactgggagcagaagtgagatggttgaggcagaatgcaaaagttcaagtgctttcgtgtct 
ctgagatctaaaactatgaagcattgtgcacttctccaccctgttcgctttgagttcacagaaatgtgtatttctaggtgcactga 
gtgtacatcccgagtgtgtgtgtcggtgggtgttgaatttctaggcacactgagtgtacatcccgagtgtgtgtgtcggtgagtgt 
20 tgaatttctaggtgcactgagtgtacatatctgagtgtgtgtgtccgtgggtgttgaatttctaggtgcactgagtgtacattccg 

agtgtgtgtgtcggtgggtgttgagagtgtgtgtgttttcagacctgccctcttcctgtaactggccgtgtgagattgggcaaatg 
acataacctctctgaacctcacttcccacacattagttaaaaaccaaggctgatttctgtggccattctccagttctgaagtactc 
caaccttgtggtgttgtcttagcttaacgatatgagaagaaattggggtgggggaaagtgaggctacccatagttacgtagcactg 
gacaatatataagcatgcatatataatatgaattagaatgtatactgacatactatataccattatatagtttatattatatagta 
25 tatataatatacatgtggtatggtaaataatattgaagaatatttcccaacattaaattagccagcatatggttaggtttgcaatt 

agggagatttattttaccatctgcaaggggcttcaggaagagtcacattcagtactgtcactttgaaatcctaatgaccctgcaac 
ctaaaggttagactgtgataccaggaaaagtaagctgttctctacacacattgatttcttttccattgtcataaaacagtagcaaa 
tcaaaggaagaaaaccccatatttttatatccagattcatgtagtgagtatccaattgactggccaacatcttctgaaatacagat 
atccttttaaaattgactatataaaattcttatatgcttttagaagaaccacaattttatacatgtatatacagagagaaatatat 
30 ctttttggtattatgcttttgcatagatttggctcaacggctcatcatgacagtcttctgagtatataccttcctcatttttctgc 

taagaatctatcaagaaaactagtaaacccatatcggaaacatagactaatatgttgttgactgccagaaaattctttattctatc 
taaccaaaattttccaagaaacggtggcaatttaaccttatctggtttctttaatggaagatcatatattacatttatgttactta 
cagccacagatcacaatggtgtcttgaaaaaggcagctcggttatcaacgagatatgcatacctgctcagtttattttgtatggcA 
gaaaagtgaaagctggtctcactatccgtcacaaaatatcataacatttaaggatggcctaatgagcagccaaccccgaaaacaat 

3 5 aggaatgcctttggaatgaagtaaaattttgcaaacggcattgacttatttttattatatacaattttttccccttttttggattt 

ttatgactctgcatacataataaaattccaagcaagtactttcatttttttcaaaaatgagaaaatggtactagaagaatttagga 
cctttttcaactctgcttaagattaagatgtcccagggtgaaatcttgatgtgcccactactttaaagcaccgccctgtaaacatt 
cacagttgattccaaacatgctgaagaagccaagctgccagcatgcaggtgttcagagctgcatcctggttctacccaagggcttg 
acccagggtcgaattccctgttgccctctaaagcccggtactcagtgagaaagaagaaaagtgaattggatagtagacattttcca 
40 tactcctctatttaacattcgggggggaaatgagccttttaactgaacacagatacaggaaactgaagacataaagtattcatttt 

ccccagcttgaaagtttatatcggaagttcctatatttcatgcaaaatattgctatttggcacatgaggtctgatggtttcagaaa 
gtaagaattagatgttccttcgatctagcttgtaagtgcatccaaaccacaccctgaatatgataatgcttctcatttcccctgtg 

CCTTGGTGTCACAGCTCT CCAG C ACCATTGTGAGCCTGAGGGT CAAGACCCCT ACCAAGGCAATAACGTTCCT ACTG ACTCC CAGG 
AACACACGTGGGGAGAGTGGAATGGGCTCTTCCCCAATCCTCCAGCATTAAACTCAGCCCTGAGACTCCCAGGGCTTAGAAAACAG 

4 5 CTTAGAGTGAAGAATTGTTTTCTCTGAGAGTTATGCCTGAACACTTCTGCTAAAGCAGACAGTCATCAGTTAATCTCTATAAATGA 

CTACAATTTTGGCAGGTATCAGCTGGTATAGAAATTGCTCACAAGTTAAAGCTCTCATTTCTAAGTATATAGTAATGAGGGGGACT 

AATTAAAATAAAAAACAAAGAAACAAACAAACAAAAAATACCTCACGTTGTGCCTGACCACAGGACTGGCTTACCTGGAATGATGA 

ttcctgttgggtgtctccgtggcacaggtccccacgcttgctggctaagagagacacaactgccaagagctgtttttccaagctgt 
ggctgtagactctaccacgtcaagtgctgtgtattcagaatgacctcgctcacatcactctcctgggtcacccactgtccttgaca 
50 cagtgttcttcaaaaatgccactaagtgcctgaggaatgtgaagttttgaaatgagcacaaaacctgccggcagcctttgccgact 

ggcattatttctgaggcagatagagctctccacaatcattgttcctgccttcttctttaccccaactcgtaatgccaggcattaga 
ctgtggtaggaggttaaagggctgagttattatgttttgaatggttgttccattggaattgtttgtttttctgcaagaaaactgca 
gatttttcagtttgatcatcaggaagccaaggatctatggcagagataagaggagggaggagctaaggaaggcttcatccagaggc 
actgagtcacaccatggctgaccaacacagagcgctctagaaaaaagacattttcatacttctgagggaaagggatgatgggggtt 
55 gctgcaagacctggccccatggcctttcatccacaaagccggtgcttaaaatacgcagccaagaacaggcctcccacatgcatgct 

gagcctgcgtgactcaggctgtttgcgttcaagtctcctgttgtgggctggagcgctgaatcagagtccagatttgccttggtgac 
acatgacaagaggggccattgcatttgaactacataaatattatgcttaagtgtttttcctcattttggagccaaacaggtctcgt 
taatgataaaatcactgcaatatagtgggccctttttttctggtctggaatttgagacaatgtcaactgtgccaaggggcctggca 
gcaggaagaaatggccagccatggagatttgcagccatcatgcaagttataccatttaattttataattgtagccattgggagctg 
6 0 gactacagtgcacttctcgtggtctgctcttaccccaggctgcgggagtggaatcaagggggcctctttctagtctaggattgggt 

cagggcatgtgaaatagcactttatgggggcagcgggcaggctgtttctcagtctggctttggggacatttggcaatagggaacag 
aggttgtgcaatcgatcaaggactctttattggaaccataaggctgaggaagcagcaggaggccattgtctttaaaagagaaatga 
atggcccaggcctcctgtggctacctccctaccttggagcctcagctttgcacgacaggactggctctggtttaaggacattttga 
gaaaaccgtaggccccagtcccccatgagtggcctctgcttgctgcttcctggtgacggttgttttggtgaagagcatgatgagga 
65 cacttgctatctatatagacactgaggggcccaccatcccaccctatatagacactgaggggcccatcatcccatcccaccagtcc 

tgagccccctggggaagctcaccagataggctgtagctacctctgggctccagtgggcctattctgctgggaatattggacaagac 
acaggcgaggccttcctgtcaactcctccttaggggtacatgggggagtcggcttcagggaagaaggaatgcttgtgaaaagcctg 
tgaggagagggagagggagaggggctgaggggctgaggatgccctgcgtgtacctggaaatgggacctccccagaggctgtgggtt 
tgcagccacgcctcatttcctcttggaaggggccctaccactaagctgcggggcccactttgccgcctctaaaacgtgccagtggc 
70 tgggtttgcagtaaggaacagccgttctgatgcccctgggaggccacctttcctggctgccacagcatagcccctggcatgtggcc 

atgtgccaacaattaatgcgcctctttccctcccggcatcaccaccaccgccaagttctgtatctcagtgagttgtgcccattgga 
agtgggtgtagagggttggggagggtgccaaggcccagactgggggagcactctgtggccgaggcggtgaaagggggcccattctg 

CTG AGAGG ACAGTGG CCC CAAATTCAG CTGG CAT ATCTCTAGCGAGT CTATGTTGGGGTGAGGGG AG AG AG AGGGG AAAG AC AAG A 

aaagccccagttttaggaaatccacaatactttttctgatctcttccctccctccttccctccccccatcccctcccctccctgct 
75 ccccacaataggacatcggcagaaactagatgatcagaccaagcccgggagcttgtccttttccgagcggctcagtgaactggagc 
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AGCTGCGGCGCACAGCCATGAGGGTCAGCCCACACCACCCAGCCCCCACGCCCAACCCTCGTGCCTCCCTGAACCACTCCACTGCC 

tttaaccctcagcctcagagtcagatgcagggtaagtaccagatggagcccactgcccgcctctcctgcacctgggccaccaccca 
caactggcccccatgtgcacacaccttcccagaccaactggggtttccccttgatgctcagagaaaggcctcgaaccaacagcacc 
acctgggagctgttggaaatgcagagtcttgggccccacccaccccagacccaccgagtcagatctgcattgtaaccagatcccca 
5 caaggaaaagcactgctacagaggatacgaggagctctgggtatggatatccatattggatagatagctctcttgaattttttaag 

agttagctttggctatgctatttttttacctacccattaggcttgaagacacacacgcagacacacacacacacacacgtcaagca 
aagtgaagatgggatgtttcaagttctcgctattgccagattatttgtgggttttgtatctagtgtttttttattattaagaaata 
gttgaaatgtatggatgtcatcacatcaagggtgttatttgcaaatcaatagagaatgcaggtccccccagcccatgggcctagct 
ggcaattactaaagcgctgtaagatgcaataattgcctaaggcccactgtgccaaattagataatacaagaagttcatttacactg 
10 tagaccagtgacgtcaatgactgtttgctctgtgataccgtttcaaaaatccaaaatgcagacttttctctgtgccatgcaggatg 

cagctgtgtgtgatatggtttacagtaatatttctttctcaaagtagcaggcttgttaaggaaaagataagcaacacatctgggga 
aaagggcaggtggccagcaatcgatgtggtagctctttgcccctctcggacagcaggaattagcttccccaggcattttctgtatg 
tgagttgtattgtgggatgtacaaatatcatctgttcctttgggtttccaggccagtagctctctattttgggttcaaacatgggt 
tctcaggccgggcgcggtggctcacacgtgtaatcccagcactttgggaggccaaggcgggcggatcacgaggtcaggagatggag 
15 accatcctggctaacatggtgaaaccccaactctactaaaaatacaaaaaattaggcaggcatggtggcgggtgcctgtagtccca 

gctactcaggaggctgaggcaggagaatggtgtgaacccgggaggttggaggttgcagtaagccgagattgcaccactgcactcca 
gcctgggcaacagagcgagactccatctcaaaaaacaaacaaacaaacaaacaaaaacatgggttctcaaaaggcatgcccactgt 
ctcccatggagcttgacagcccatgccattagctctcactgttaggtttctggggaaggttcttctacttgattggaaaatttcca 

AATAAATCTTTCCAGAAGATACTATGCACACAGCTAAGTGGCCTGTCTGrGGAGTAACCCTTTTGTAAACAAACAGAAACCTAAAG 
20 CTTGATGTTTTGGGGGGCTGCCTGTCATCTATAGGTTCATTTAGGTGTATTTAGGAAGAGGATCCATGAAACCACTGGTTTCCTGT 

TACATAATAATCATTAATAATGATTTAAAATGTGTACATTGATTTTTTTTAAATTCCAAAATACAAGCGTATATGGTAAATTAAGT 
CAAATGGTATGTTCAGTGAGCGAGATGGGCTTGGGGCAAAACAATACTTTGCTTCCAAAGAGGATACAACTCTCAAGGAGATTCTT 
TCATCTTGCCTTTAAGGTCATTTAAACTAATTCACATAATCTTCAGAAAACTAATTCACATCATCTATTCATGTGTAAAATCAAAA 
GGAAGACTGTTTTCTTAGTCTCTCGTTGCCTAACTGGCCATTTATACTACTAGGTTGATTAAGGGATTTGCCTTTTTCTGCTGATA 

2 5 TGGGAACAAAAAGTCTXAAGCATTTTTAAAGGCAATGGAAAATTCAGCCACATGGGGGAAAATTGATATTGTCACCATTGAGTTGC 

TCTGTTTCTTGGTGAAGAGTGAATCTAATCTGATTTCCTTCTTCATCAGATATGCCTCTTTAACAACAAAAACAAAAAAATGGGGG 

GAAGTTGCACATTGAGTTCTCATCCTCTGAAGCTCCTGGGCAAAAGCATTATTGTGGACCGTGTGATGGGCATTCGTCAGCTCTTT 

GGAGACCTATATGCTTAGTAGAGTATCAGGTTTAACACTAAGCATCGCCCCTTTTTTGTTCCTCTTGAAAACTTTTACTTCTGCAA 

CATTTAAGAAATCATAACTCGCTTTTAGAGTTCCTACGGGCTTGGTTGCTACTCTAAAGAATGTGTGAACTATATTGCTGGTGTTC 

3 0 tttctttccaaaatatgaatttgatattcagtacttcacttgtaaaattttaggaacaacttttaaaaaataagtatccagaatat 

TTTCATGTGAAACAACTTTTCCTTTTCCTTTTGTTCTTTCTTTCCTATAAGAAAACGCTGTTTTACGCTAATCATGTTTTGAGTAG 

ACCCTTGGGCTTTTTCTCTTGAAATTGGAAAGTTAACAGGTATAATATGGAAGTCTTGTTCAGCCAAGACCTTCAGTTTGTTCTTG 

acagtaggaaaatgcttattttccaggctcagccctgaaatttctatgttatatttacgaagatactttaagaaatacagcatgtG 

TTTCTGGCTTTCTTTGAAATGGCAGTGGTAGTTTTCAGAAAAATATCCAATTTGTCAGAGTAGTTCCACAGTGGTGCTGTCCAGAT 
35 GCATGAATGTTTTTCAGCTTTACAGAAATGTCAGTAACCGGGGGTTTGGCGAGCTTGCCGGGATTTATAGAAAGGCTCAGGAACCC 

TACCTTGCTAGGACTTTGTCAGAAGGGTTATGCCAGCTCCTCTGACTCTGTCAGCAAGAAAATACTGATATAGAATAGCACCAATA 
CTTACCTAGAATCACATGTGCTGGAGGGTCACTCAAAATAGACATCTCAAATTATCTGAAGCACGGTACAGATTGAGAGGGGGCAA 
GTTGTCATGCCACTAAACCACTGTTTATTTGTTGGGGTCTTAACTATTAAAGGGCTGAGGTTTATTTCAACTTCCTATTTTACCAG 
GTCTTAAACTGGTAAAGCCATTTTGTCATGAAATAGAATAGAAAGCCATTTTGTCATGAGTAGACCCTTGGGCTACACGTTTCTCC 

4 0 CAGTCAGGACACCATCATTAACTTCTACGATCGAGTCTTAGAATTCTTTTTTAATTTATTTCAAAAGATAGAACAGGGCAGATTCT 

AGAGCTAGTGGTACCGATGCCTGTTCAGTCACAACTCCCACCTAGAGATGGGTTTGGGCAACCCGAGTGAGTGATTTTAAAATTTC 
ACC CCTGATTG ACCAAATATG ATGTATCACATTTAAGGTGT CGTAATTTC CT CCTTTCTGGGAATATG AGG ATGG AGT AAT AG ATG 
CTGGTACAGAAAACTGAAACCTAGATAAACTAGGAAGCCCATTTTGTTGTTCTTCTGCATGCTGGTTGTCATAAGCATGTAGGAAG 
AAGATTTAACTCTTTAACTGGACCAGTTGTGAGCTATTTTGACGTGGGTCAGACATTTGTACATATTATTCCATTCCCTCAACAAT 
4 5 CCTGTGGTATCATTTATAGACAGAGAAATCGAAATTCAGAGGTTAAAAATTGCCCAGTATCTCAAAGATTGTAAGTGATGAACTTG 

GACGCAAACCCAGACCTTCCTTGCTACAAAGCCAGTGCAAGTGGGATGGCCGTTCCCTGGGCGTGCACTCTTGGGTCAAGGATCGA 
TTTACTACAGGGCTGACCAGTGTCGAGAAGAATCCCAATCACCAAAGGAGGGATGGAAAAAGTGTTGGGCTATCCACTCACTTGGC 
ATTCTTGTATTGAACATGTTCTATTATAATTAGATGTTGATAATAAGAAGAATTTTGGGGCCAGGCTGTGTGGTGGGCACCTTAAT 
AAACTGTCTCCTTTGGTACATGTGCATTTGTTTATAAAGTTTGGGAGAAAAGAAAACTCAGAATAATGAATCTCTAAATAAGAGTG 
50 AAAGAGGGGGTATATGAGCAGGGAGAAGGCTTACCAGCCACTCTGTTTACTTTATTGGGGCCATTGCCTTCCTACTTTTGAAGTTC 

ATTGGGACCAAGTGCTTATCATCCAAACCCAGTCAACATCTAATCCACTTTTATGAGTATGCGTGCCTCACTTTGAGTGTTCCATA 
TGGCCAAGAGGGGTCCCTGACCTCTCAAATCATCTCTTGATTTTTAGTATTCCAAGTAACTTCTGTCTTGCTAATTATTTTCCCCC 
AAAATTAAAGTTACTTAGGAAGGACTATATTCTGGTGCTGCTGTCTGCAAAACTCTGAGATACTGAAATGACCCTGTTTCTCAGTT 
GTATAGAGTTATTTAAGTCCGTCTGATTCTCTCTTTATCATCTGGATAGACAAAAGGAAGAAAACCTTTCCACCTTCCTGTAGGAG 
55 AAGGAGATAAATCCTCTTTCCAGCCTTGGAGGTAAAATATCCAACTGCATTGCATTGCTTTCCTTTCTCTCTCCCTCTCCTTCCCT 

CTCTTCCTTACTCTTCTAGCAATTTGAAGTTTGAAAACAAAGGGAGTAGGGACTATTTGATTACCTTGAAAGTGGAGGCTACAATC 
AAACACCAGAAATCCTCATATGTGAATCTATAAATGGTCATTTAATGGTTACACAAAGTAACATATTCAGAATGTGAGAAATTAAT 
TTATATAATAGGCTATAAACATGACAGGTGAATGATTTCATTTAAAAATAGCTTTTAACAAGGTGTAGTAGGGTATGAGAGCCTTT 
CCAGGTCTATAGCATTATAATCTTACCCCGACAACAAGCCTGAATCAGGTGTTCACAGGAATAAATAAAAATAATTAAAGGAAAGA 
6 0 AGGGAGAGAGAGAGAAGAAATGAAAACCAGTGGGATGACTGCAGAGATTCACTGCAGGGCTTGATCTTAGTGATGAAATATTTCTT 

CTGTAGACTGCATATGTTCTGAACTTTCCCCTTATGCTTGTAAATATGTAGGCCAGCACACCCATGCACTAAAAGGrrTCATTTGG 
AAGATTAATAGTTTCAGCAAAGTTGTAGTTGGAGCATGTATTTGATATTGATGGCTACATATCAGAAGGCTTGAGCTGGGAATCTA 
ATAGCCAAGAAAGATAGCAGATCATAGTGGCTAAGAAAGAATGAGGGCTCAACAGGCAGACTACCTTAGTTTCTACCACATTCACT 
ATAGGACTTTTGGCAAGTTACTTAACCTTTTAAAGCCTTAGTTTTCTTATCTGCAAAAGACGAGTAATAATTATACTAGCAGATCC 
65 TAGGACCACTGTGAAACATAAAGCAGTGGACATTAGAGCCAGCCCATGGTTAACACTCAAAAACTGTTAGCTGTTATGATCAACAT 

caataatatcaagttgtcgtagtcttatatattatagactgggtaatatataaagaaaagtttattcggctcatggctatggaggc 

TGGGAAGTCCAAGAGCAAGGTGCCATCATCTGCTGAGAGTCATCCCATGGCAGATAGGTGGAAGGGCAGAGAGCATCTGTCAGAGA 
GCTCACTTTTATGACAAAGCCACCTCCATGATAACTAACTTACTCCCTCAATGGTAGCATGAATTCATTTGTGAGGATGGAGCCCT 
TATGACTCAATCACCTCCCAAAGGCCCCACCTCTCAACATTGCCATGATGGCAACCAGGTTTCCAACATATGAACTTTTGAGAAGA 
70 CACATTCAAACCATAGCATTCCACCTCTGACCTCCCCAAATTCATGTGATTCTCATTTTAAAAATACATTTATTCCATCCCAGTGG 

TCCCCAAAGTCTTAACTCTTTCCAGCATTAACTCAAAAGTCGAAAGTCCAAAGTCTTGTCTAAACCAGATATGGGTGAGATGCAAG 
GAAACATTTAAAGCAAATTCCATTAGCTTTGTGAAATCAAAAACAAGTCTACTATAATACTTCCAAAATATAATGGTGGGACAGAC 
ACAAGGTAGAAATTCCTACTCCAAAAGAGAAAAACAGGCAAGAAAATAGGGGTAACTGGTCCCATATAAGTTCAAAATCCAACAGG 
GTAAACAATATTAAGTCTTAAAACTGGAGAATAATCTCCTTTGACTCCATGTTCTGCCTTCTGGATACAATGGGGCTAAGACTAGG 
75 CCCCCAAGGCCTTGGGCAGCCCTGCCCCTACAGTTTTGCTGGGCTCAGCCCAAACTTCACCTCTCTCACGTTGAAGTCTTGTGTCT 
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GCAGCATTACCAGGCTAGAGTTGCACACTGGTGGCTCTGCAGTTCTGGGTTCTCAGGGATAGCCCCAATTCTGTGTCTCCATTAGG 
CACAG C CTT AGTGGGGACTC TTTGTGGCAGCTTCAACCT CACATTTCTGTTCAACATTGC CCTG CTAGGTACTG T CTG CAGTGGT A 
TTCCCCTGTGGTAGGTCTTGGCCTGAGCTTCTAGGCAGTCTGTGGCATCCTTCGTAATCTAGGTGGAGGAAGCCATGCTTCCACAG 
CATGTATTCTGCATGCCTACGGAATTAGCACCACATAGAGACCATCAAGGCATACTGCTTGTGCCCTTCAGAATGGCAGCCTAGCT 

5 atacctaggcccactgaagccacagctggggtggccaaggtgtgctgcaccaggatgcaggaagcagagactagaggcagccctgg 

GCAGTGAGCCCATGAAGGGTGCCCCAGGCCTGTCCCCTAAAATCATTCTACCCTCCTAGAGCTCTGGGCCTATGATGGGAGGAGCA 

acttgaagatctctgaaatgcttttcggggtctttctcccattgttttgatgaacagaatctggcttcctcgcattcatactaatc 
tctttggcaaatggttgcttggccacacccttagtactctcttccaaatacactttcactctttacatggccaggctgcgaatttt 
ccaaatctttccactctgcttctcttttaattgcaaatttcatctttaagtcattcttttgctatcacatctcactatatgtagtt 
10 aaaagtagccacacagcagcctcaatgctttgctgcttaagtatttcttccacaaatatcctagttcatccctcttaagttctgca 

TTCC ATTAAGTC CTAGGACACAGACACAATTTCACCCAG CTCTTTGC AACCTT ATATTTT ATAAATATGG CC TTT ACT CCAGTTTC 

caataccttgttcctcatttctatctgcagcctcatcagaatggcctttaccagcattctaccagcactctggtcacatacactta 
agtaatcacttaagtaatctctacgaagatttagacttcccctagttctaaggtcttctttcagagccctcaccagaattgcccct 
aatggcagaaccgttcttggcaatgcaggcttttttctagcctgctcctccaaacttgttcagccttcacggttatacagttccaa 
15 agccacttacacactttcaggtatttgttgtagtaacaaccccacatcttggtaccaactttctgtcttagttcttttgttaaatg 

CCTG AG ACTGGG T AATTT ATAAAGAAAATAAATTT AATT CACAGCTGG G CACAGTGG CTCATG CCTGTAATCCCACCACTTTGGG A 

ggccaaggcaggcagatcacttgaggtcgggagttcgagagcaggctggccaacatggtgaaacccccatctctactaaaaataca 
aaaaaaaaaaattagctgggcatggtggcacacacctgagtcctagttacccgggaggctgaggcaggagaatcgcttgagccggg 
gaggtggaggttgcagtgagctgagatcatgttactgcactccagcctgggtgacagagtgagattctgtctcaaaaaaaaaaaaa 
2 0 aaaaaaaagaaagaaagaaaacaaaagaaatttatttcatatggttctggaggcagggaagtccaagagcatggtgctggcatctg 

gtggggtccttgctgcattaacccaaggcagaaagcaaggggcacaagaaagcatgtgcaagagagcttgcttttataacaaaggc 
acttcaccaataacccactcacatgattatggcattaatccatttatgagggcagaatcctcatgacccgtttgctccctgcaaag 
gcctcatcaacaccaccacagtgggatctaagtttccaacatgtgaacttttgagggacataatcaaaccacagcacaagtatatt 
agtttcctgtggctgttttaacaaataaccacaaacttggtggcttaaaacaacagaaatgtattctctcttagttctggaggcca 
25 gaagtccaaaatcaaagtgttggcaagaccatacattctctgaagcctctaggggaggatacttccttatctcttccagccactgg 

tggcattccttggcttgtgactgtatcagactgtatcattccaacttcttcttccctctttatatggcctcctttgtgtcatctct 
tttgtctaaggatacatgttactatatttagacccacccaggtaattcatgatgaactcaaaatccttcacttaattatagcttca 
aaggcccttttccaaataaggtcacattcacagttctgggggtgaggaaatggttctggagccaccgttcaaactgctgtatcttt 
gtacaaaagacaggggacatcagaccattgaccaggcacagcaggtgagtccagagataactctcccaagtccatcccccagaaca 
30 aacatggtagacaggtaaatgtgaactgaacatctcatgcacaaatgccccaatcgtgttactataacctcagtccatcatttgtt 

tgaacgcaacatcatagtatttttatttcccagccagaaaaatgtatgattttttttagatgagatcagatatttccttaatattt 
tctagagcacctataccgatggaatcagaggtcctgacagtgatagagaaagagctctcttccctgtgtcccgggagcagtgccag 
atggggaaacaggaggcccaggtgcctcttgtcctagcctccaaaagctcatgacagcttagatggtaggaacagaaaaatgggaA 
caaaagatgacatgatgaccaaagccagacagttgggatggactcaagaatttgacctcccaaagccaggcatgtcactgttgttt 
35 tgaagcaagctgccttttaaaaaagtgacttgattgccaggcattgttgactacacacccatttctaaaggatggtgatttacaaa 

tcgcctgaagatagtctttcaaatttggacatttaaaaaagaaacttttactgtagtcatgaagtagtatcaaagtttaccacaag 

TTTGTATTGAGAGAAGAACAAACAATATATGCTAATATGAAAAACAGCTCTACTTAGAAAGCTACTGCTTGGGTTTTCrTATTAGG 
CATAGTTCTCCAGACTGAGTTGGTTTTACTCATCTACATGATTTTTCCTTGCCTTATGGAACAGAAATTCAGGCCCACTCGAATTC 
AGTTATTTTAGGGCTCTTTAAAATCCAGTATTTGTGATTTAAATGATGCGGAGGGACTTTCATTACCTGTGTCTTTGCTTATTTCT 
40 CTCTGGCCCTCAGAACACCCCACCCTGACCTTTAGGGGAAATTGACAGAGGCAGAGGGTTTCACCTGCCTCAATTGTCACCAGCCC 

TGTTACATTCTTCCTTCCAAGCCTTAGCCTCACAGGGACCTTCTCATTATTGAACAATTGCCTTCAAAGCAGTAGAATAGCCCAAT 
TGTTATGGAG ATTAAAGATAC CG AT TGCAAAACT CCTGT AAATAAAAT CTTCACTG ACAAAC C CAGTTTCTTTT C ATAGGCTTTT C 
ttctgtaatctctttctggcagaacatctcatgttttgatgttagagattcagttaccaaccacagtaaataaagcaaaataataa 
tagaaaaatagtatagaactcaccctaaaaacaaacattggccaaccatgtttattttttgtctctctttgcactcctgagaattg 
45 ataggggaagaatgtaccacctctaattcaggtgatttctgattagcaagctatggaaagtcttcaggttgagttttagccagttc 

acgctcccctaaatggcatggaatagactattttctgttttaagaaaaaatagaacaatggcactaaatgcttgactgaatgtttg 
actaaatgttgactgaatcatggataggaaagattgggcagaaaagacagccactgcctccagacacaggatgccacaatcctggg 
caccatcattattccatacaaccttagggtcatttttagggtttagaactttctcaatagggtttcaagattttgaaaagtgtctt 
ccaattctgatctccgtagatcctgttatgggaattaacctttttggaaggggattcttgttcttaaagatgaaattccctacttt 
50 ctttcctggagggaatcagtatgggcagagggaagaggagatggcgattctgacctgtgtgtctcatgtcacctaacacctatggg 

gtggcatgaaacttgagctttaaaacacaccaggggccaggcacagtggctcatgctggtaatcccagcactttgggagaccgagg 
tgggtggatcacctgaggtcaggagttcgagaccagcctgccaacatggcaaaaccccgtctctactaaaaatacaaaaatcagct 
gggtgtggtggcgggcacctgtaatcccagctacttgggaggctgaggcaggagaatcgcttgaacctgggaggcagaggttgcag 
tgagccgagatcaggccattgtactctagcctgggtgacaagagtgaaactccatctgaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
55 aacccaccaggaatggaaatggtgcttaattcctctaccgtcttggttcttccacacaatctgaactgggtcactgaatcttagcc 

tccgtaagtc aac atcatcagttccgttt aat aagacttggg c cactataatgtcc agctcaatcct cctgg aagtatggagg aca 
ctgcaggatccttcagttg atgt cataaaag caaagcatcc ctagggaag atctgtgagt c aagcctcaagg ccctcg ctg agtca 
gcgctaacttgagtatcaggagctcacccgtctgggacggttaagtctcccagccctgtaaattgccagttcctgctatggatgat 
gtcctctttaccttacggctttatgtgttcaacctgagtcattctaaagccagatccaagacccagagagcttatgctgtgccagt 
60 tcctctttatatcactggaaggactacatatgtccagttgctttgggatttttttaaagaacatctcaagataaaaagggaggaag 

aaataatgtgactagggattgcacttcctggagttgcaggtcacatgagggacacgaacatggtggtttgattaagtctcgcggga 
ttataacactgttgtggccactctcactccattagtgcatctctccgcacatatcagatagcaaattatataatgataaagttatt 
aaaatatctgtaaaagtcagcacaagctcaagggctcgacttggcctttctgcccactaagtggtttatttagctctctcatctca 
aggccggttaatcttcatctatactttgttgtaaatcacccgctatgtggaacagccataactgcctgagttttaagatgcgcttc 
65 tgttggtcgtccaacaaggctggtatcttaaagatgaatgcagaagcttttgaagcatgagactcacccacttccccgttttaaaa 

tgatagcctttgtttgtgattgtgtctatacctgggttatcacagagcagttatgacagcaagattatgacaaggacattgcctgg 
ttcacatgtttactgaagggagtaataaaataatgatagctcgtatttatagaacagaccaatgttgctggttcattgaatcccca 
ccaccagtcacctgtaggtgcatgacatggttagggggaagcattgcccggaaggtcctgcctgtggtgtctggtttgttttcacg 
tgacccagcactgtttcctttaccaccaagtcccagtccctcatctatcatgtaagtgattaaccaggttgtcttcaacactaaca 
70 ttctgtcattctggatactgcagttcccgtgaattaatggtcacccctaactaacattctcaggaaaaccagtagggttgccccag 

agcccctcactctgctgcttatttggaaggagcctttatagttctgctgtgtgagaggctctgagccaccatatgttcctaaatga 
gagaagccgttgcccagacatggatctgtttaatttaatatgatttaccacaaattacgaagcatgacttcaaaattgaatttgtg 
caaaattactgatggccaattcagtggaagggaagggaaatcttgttattcctattccagaatctcttcctgatttcctcatttga 
ttctttcacgccttggggtaggggaggggaatgcattcgcggctctataaagaattgtccttattttcgaactttctccctggtca 
75 cacatggctccctcagaggaagacacagcaccctggagatgttaaggcagaagtcagttcttctgtccatccctctccccagccag 
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gatagagctatcttttccatctcatcctcagaagagactcagaagaaagatgacagccctcagaatgcacgttatgaggaaggcag 

AATGTGGGTCTGTAATTCCTCCGTGTCCCTTCTCCCCCTCTGCAAACCGTCGTAACAATAATAGTTCCTAACACATGGGACAATTG 
TGAGGATTAAATGAGTTAGCCTGCAGAAATCACTTGATGCACAGCACATGGGAAGCATTGTGTGTATTTATTAATCCTTCACAAAG 
TCTTTGAGATATATTTTTATCAAATATTTAGCATGGATCCCGGTACACTTTCAATACTTAATAAATGGTCAATGTTATTCTTTTTC 
5 ACTATTATTGCTATTTATGTGCTCTTATTGGCGGCATTGTTGTATCACCAGTTAGTTGTACCCATCGGTCCTCTCCAAGTCACACA 

GCTACTCTGCGATAATTCCCCCGGTGTCTCCTTATTCCTCGGGAGCCCCAGAGTGGATAAAGGTATTGGTGGTTTTAGTGGTATTT 

tcatttgagttttgtttccttggataaacccaaacaggagaccttcccataaccactgttccacaagaccaaatggtaaactgtta 
AAGTTGAAAGGACCTTAAACTTCTTTGCTCAAAGCCCTATATTTTACTCATGAGACACTCGAGGCCCAGGGAGTTTCAGTGATTTT 
CCGAACTAGAGGCAGACCTAACATCCAGGTTTTCTGGCTCCTGGCCCAGTGCTCTTCCCATTGGCTGGTTCGGGTCTGCCTCAGAG 
10 GTAGCCTCAGAACAGTCTCTAGGGTTGGTGTGGATCATTCACTTGGGCACTGAACCATGCTGTACGTCACACTGCCTTTTTCTGGA 

AATACACCATCTCAGGGAGATGCTAGGTCCCAT GGTTGGGTT CAGTATC ATGTG CTG CTTCTGAGT CT CCATTTTTAAAAGGTTG A 

CGGGTTCAGGGGATTCTCCTGCCTCAGCCTCCCGAGTAGCCGGGATTACAGAGTCGGGATTACAGAGTCTGCCACCACCCCCAGCT 
AATATATATATTTGTATTTTTAGTACAGATGGGGTTTCAGCATGTTGGCCAGGCTCGTCTCGAACTCCTGACCACAGGTGATCCGC 
15 CCGCCTCGGCCTCCCAAAGTGCTGAGATTACAGGCATGAGCCACCATGCCTGGCTGGAGGAGGGATTCTTAAAGCATGCAAGGAAG 

GGAAGTCCTCCTCAAAGCCACACCTACCCTCCTCAGCCCCACTCAGCAAGGAAGGGAAATCCrCCTCAAAGCCACGCCCATTCTAC 
TCAGCCCCACCCAGCAAGGAAGGGATATCCTCCTCAAAGCCATGCCCACCCTCCGCAGCCCCAGCCGGCACCCCAGCCCTGCTCCC 
TGTTGGGGACAACCAGCTACAGGAGACCGACAGGTCACTTCCTGAGCACAAAGCCCACGTGGGTAGCAGGCAAGGGTGAACCCTGA 
CCTGTCCCATTACTTGCATG AATTGGATGCATT C AACAAATGTG AATGGTCAG CCTCTT TGGTGTTTTT AATG AAG CAGCT ACAAA 
20 AGGATTTCTTTTAACCAAGTTTCACCGTCCTGTGTGATTTTGAGTAAATACCATCCTGTGCCGATTCCTCCCACAAGCCCGGCCCT 

TTAAGCCTGCTTGGGGGCTGTGGCTTGGGCTGGCGGGCCAGAAGCAGGATGGCAAACAGGTGTGCGAGTGTGACAGGGCAGAGGCT 
GGAGCCACAGCTGTGGGAATACGAGGCTTTGGCAGGCCGAGGCCAGGAGGGGCGGGAGGCTGGTGCTGACTGATGGTCCTGTCATC 
CCGGTTCAGGATGCCACTGCCAAACTTCATGCCAATTGCTCCCAACAGAGTACACGGCTATGAGAGGGAGAGAGCTGGGACCAGAT 
GAAGGCATCCCTGTGACGGCCACGTCCTTGTCCATGAATTCAGGGTCAGGGTGACGAATGGCAGGGCCAAAAGCTACCCTGGAATG 
25 TCACAGGAATTTGCAGAGACCAAATGCCCTTCTTTCAGAGGCACCAGAGTGGGGGCTCCCGCATTGACGGGTGGCTTCTGGGCCCC 

CTCCCTTCACTAAGACTTGGTGACTTGGTAATCCTCCCTCCTCAATGAAACTTATCTAAGAATTGATTAGGAAGAGGGACTGGAGC 
ATGGCAGTAACTAGCAGTGCAGACCTGTCATCTCCATCTTCCCCTCCCATAGCGTGTGGCTCTTGCCATGTCATGACCACACTCCC 
GGGGGCTCG AG CT CTGGG CTTGC CTCAGCAG TCTGAGAACCAC AAGTTTCT AAAGAACAGGTATG AGGAGG AGAGACTTTTCTTGC 
TCAAAGACATGGATCCACTCAGAAACAGCATTCAATGGTGCTGTGAGTTTCCTCCCAAGTGTAATGACCTCCTCTGACTTGGGCAC 
30 TTCTTACAGTGACTTTGAACTTCTGAGCATTAGAGATGAGTGAATCGCAGAAAACTAGACCCCTTGTTAGATGGATGAGCCCAGAG 

AGGTTAAGAGACTTGCCCAGGGTCACACAGATACCACCCATATCAGAGCGCTCAGCTTTCCTTTCCCCTCCTCCCCAGCTTGGACA 
CATTCCTAGGATTTGGATGTAGCAATGTGAACCGTCCTGAGCAGTCCCTTCAAAACAGCACTTAGGCGAAAGAGGGGCTGTTGGAA 

caagacaggacaaacacccgtgtgcctctgcacgctgctccacccagtttctcatctttatattacagaaaaagagtctcaaataA 

CCCAAACAGGCAGGGTATGATCTGCAGACAGTCTGCAGGCATCTGCCCAAGAAGCTGCCGGTCGGCTGGTCCATCCTCCTCTGATT 
35 TATGTTGTGTGTGTTAAGCCTTAAATTGTTGAGTCTCTGGCTGGCTGCAGTGGTATTACTGGAGGGCTGGTGCATGTTTTCGGCTC 

ACAGAGCTGGCTCCGGTACTGGAGGTGTTGGCCCCGAATCAAGTCCAATCTCACACCTGTCTGAGACAATGAGGGCCTTGTTAGAC 
ACATCTCCAGTCGAGGAGGTGCAGGCTGCTTATTTTTCACATTCAGAACCAGAAGGAGGGGGGTCTGGGACAAGGGGGATGGGAGA 
AGCCAAGGGGAGACGGGAAATGCTGGGGTCAGCTGCCTCTCGGGCCCTTTCCCTCTCCTTCTCCCTCCTCCCTTCCCCCGCTCTTA 
TTTAATAAACTTCTCCTTACTTTTGGAAATTAAAAAACAAACAAACAATACTAACAGTTGCCCTCTTATGAAGGATAATTTCCTAC 
40 TGCAGAACAAGGAGCTCGTGGCCTGTTGTAGGATAAATTCCCAGTCATCATGGGAGTGGAGCAGCCCAGGGGAGGAGTGGGGTGAA 

TAGGCAGGGGCGCAGCCCCCACCCCACCCCAGCACTGAAACTTGAGCTCTTTGCACACTGAGGGCGCCTGTCAGTGAGAGGTTTTC 
TCTTCTGGTTTTCCCTCCACTGCTGACATTTCAGTGACAGCCGCAGAAAGTAGAGGGGACTTTGTCCCCAGCTCCATATTATTCAT 
TGATGAAACCGCAAACTGTTCTGTCCTGGTTCAGCCTTCCTGTCCCCTGTGATCAGAGCAGACAGAGCAGGCCACCAGGACTTACG 
TCTGCAGACACTTTGCAAATCCAGTTCTCAAGAGGCCCTGACATGAGGCGGCCCCGGGCAGGAGTCCTTCTGGGTACAGGCTGGCA 
45 CCCCTCAAGGGTGATGATCGCTCTGAAGGATCATTACTTAGTCAAAGCCACCCTGAAATGACTTTCTATTGCAGGACCACACGACG 

TGGAGGCCCATAGTGTAGGAGTCAGGAAAAGAGCTTCCCAGAGTTATCAAAAACCACTCTTTACTGCGAGAGCCAACAGTAAGGAG 

cctgtgtagaagagctaagaaaatctcacacatgtagtggccatgtcttgggggcttgagtaactcgacaaatctcccagctctgt 
ttgtgatcaggtaggctcttacctgagccgggaggcatttaggtgccagcagtcactcaaacaaggaatgggcagccctatccttc 
tcatccatacacaacttatttaagcactaagccccattgctgactcctaatttggcctcagcgacacaacagggaaaatccatatg 
5 0 ctgtttatttcatttgagactgaggacttaccagagatgaggttgcgccagtctgtttcttgtagtataaatcatttgtagctcag 

ccacccttgtatctctgtatgtacatcagttgacaatcccagagaaacaaaaggacaacttttcagaggcagcagagtgacagacg 
gtgaatagcaatgagcataggcaacctggacttctggctacactccagcctgagtttgaatcccctctatgtgaccttgagtgacg 
tgtgaagacccaatgtgctcactgttgatactttggccttcagagagtccagggactgcactgcataggttcccttagccctgcac 
tcctggtagaacctgtctgaatatgtcacctttggaggaaagtggccgaagaagcaggtgttgctatttcaggtcagctgatgcca 

5 5 gggaggcctgatacctatggagaccatggaaccaccagtttcctgtctccttctctagccatgcctccctgccttgttctgggcca 

caaggtgctccattcttccgaagctcattcttgctctgaaatgaccaaaaagtcaagccaacgaacaggagggaggctggacactg 

aggtgggtgaatgctgcagatcttcctgcttgatctctgaacacccatgaccagtcctgcccacaagctttggtccatgctggatg 

cctacccagaaagttccttcctctcctccccaccacatccccgaatcctgccattcttcagggcacctcacctgccccatctcctc 

cagaacatctttgtcctcactgaggcccagactgactcccttcccgactcctgactgatctgttggtctctgtcactttggcattt 

6 0 ccccacacattgccttctgctgttaccagataggctgcatgtttgagtgacgcttcaccaactgtcatggctatgattttccacca 

tctgtgctgtaagacagtaaaaactcaaccaccaccaccgagatgccatccaggcaggcaaccctgagcgtgcccccacccgctac 

acactcttctccccagagcacatcagggttctgagatcaacaagttggaaggagacttccaggtgggcaggaacgctctctccttc 

ccaggacccccacgaacctagcccagagctgcagagaaaggggtgcatgagtcgttgaggaaggatttttccttgctcctgggaca 

GCAAGTCAAAACTGTTTGTTTTAGGTTTTAAGTTAATTTCAGAATATCCTGCCCrTAAACAATTTCTTTCCTTACATAGCACCAACT 

65 ctctgctggggccctttggctgtttcctttctccattctttccttctcctttcccagatcccagctgggaacctggggggagagcc 

tggctggcaccacctgccctttcttgggccatttcccttcttgtttgtgatgaggaggagcctaggaagtctccatgcttcttggc 
tttctggccctcatcactttcacagccttctgctaactaagctagtgagcccccctgccctttcccattccctctctgaggccaaa 
ctctctcatcccagcttctttcttttcatcttccttcctctaaagactgctcagcctcatcggaggctgccttctgaatcctgacc 
ctgctttccacattttgtaagacatctcggccccagagtaagagtgcatgatttacctaccacttccttggatcccaacccctact 

7 0 cactgctagctcctggcagtggcgttcttcctccttccttggtgtgcagatgtgcccctgtgtggcctccttctctaaaagcattc 

tagattgttcttggttccagcacttctgaaacccatccttccaagtttactctttttcttgctatccctcgtattttcccactcct 
catggaagcttctttcccacacccaccctgtgccctatggcgggggcttcaggacccccaaccccagccctggagcgtttcagtgc 
tgccatcctgctggcttcacttggtgcttcctccacagcaactacaaaagccaaggaaccttccccagtccctcccctccccagca 
ttctcctagcagaattacattttaattttcagctgaatggatgaagaaccattccaacacctctgtgtcacccacagttgtctaaa 
7 5 acacacaaacaaaaaaaagtctgggtcagcagaggggagaccatggtcactctccttgtcaaccttccctttgcccattctttgtt 
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TTCTCTTCCCTCCACCTCTGTTCCTCTG7VAACCTCTTTTGTTCAAATCAAGGGGAAGGTAATTCAGAGGTGCTGTTGAGACTGGTT 
TGCTTTTTAATTTTTTTTTTCAAAGAAGACGGGAAGTTCCTGTTTTTTGGAAAGGTTGTTCATTTCCAAAGAAGTTACACAGCCAG 
TCAGCTATAGGATGATTCCTGGCTGCATTTTTTCGGGGTAGtACACAATACAAAAAAATAAGTCAATGAGAGAGAGAGAGTCAGTC 
AGTGAACACAAAGGGAGATGTTATAATAGGCTTTTGTTGGTACTTGCATTTTCTTGTTGAAAAACAGAGCAAAGACCCCGAGGTGC 
5 TGAGGTGTGGACAGAAGCCTGATGTTATCAGGCCCCCAGAAATCCTGCCTGCAGTCCAGTGGCAGGCAGGATCCAGAACTGGAAAA 

GACGGAGGCAACTGGTCCTGCTCAGCACAAACGGTGCTTTTAGTCTTTCGTAAACAGCCTGTGCCCCAGGGCTCAAATCCTTCAAA 
AGTTTGCCTGGGTAATTGCATTTCATTGCTGTCTGGCATGTGCTCATCAGTCTAATCTGGAGGTTCAGACAGCCAGGCCAAAGCTT 

gcgagactggaggagagcgagcctgtgaatttaatccacttgaaagacagaataatacaagtgcatctaactcattattttaagtg 

ATGCTAGTCGAAAAGGGGATGGTGCTTTCCATAAAAGCATTTAAAATCAGCACGCTGCAGTTGCAGCCACTTGGCAGTTTAAGGCC 
10 ATTAGAAGAAAAGGCGCACACAGGTGACAGTGTGATCCCTGTCGCCGTCTGCTTGTCCCTGAAAGCCTTCCTCCTCCCCACGACCA 

cctcaaaacacagaaggcaaaaggaatggtaacttccatccctaattttgactttgggttatttgtacatttacagcaacagacac 

CAACTTTTATTTGAGATTTGGGGTCATTTTGGCATCGTTTCAGGGTGGAGAGAAGACATAAATGAAGTTAGGACTTCCCAGTCCAT 

CTCACCAAGCTCAGGATCTCACAGAGCTATAAGCAGGCAAAGGTGTTCCCCACCAGAACCATCTGGACAATGTGCTTTCCAGTGAC 

15 TCATGTAGTTAAAGCAGTAGTCTACAAAGAGCCAGAAGGTCTGTCCCTGCTCTGTTGCTATCTGCTGTGGAGAATAGGGGGAGTCC 

CTTCACCATTCCGCACTGCAGCTTTCTCTGAGATGGGGCTGGCATGGTTGTCTCTGCTGTCTCGGAGGTTGCTTTCTGCTCTATCA 
TTCCATAAGACATTAGAATGAAACCTTAAGTAATGTTGACGGTGATTTGCGTCATTATCTAGTTACATGTGACTCATGCCCAGGAA 
GCCCAGGAGAGGCAAGTGCTAGCCTGTACCCTCCCAGATGGCAAAGCCGACGGTCAGCTCAGGAGCAGTCTTGTTGGTAGTTCACA 
CCTGCAGCTCACCCAGGGCTCAACATGCCAGCTCTAAGTCTGGGTGCCAGGCCATGAGACTGAGAGAGCAGTCGCCTTAAACCTTA 

2 0 CATGGGGATGGAGTTTCCCCCTGGGTGCATCATGACTGCAGCCACCCAGGATTCTCACAAGGGCTCCAGAAAGTGCTCACCACACA 

CCTCATCTCCTCATACCCCTCAGTTCATTTGTACTGTGCCCAGGGGACAATGCTGTGTTAGCTTTCCCCGATCCTGAAGAGCACCT 
CTAGAAGTCACATCTTCCGTCTTGTCATCATGGTAGCTGAAACCATTGTGGCAGTGTGTGCTTTCCCTGAGCAAGGTTTTCTTTGA 
CACTTTAGGGCACGCTTGATCTTGTGGGCAGGATCATTCTCTGTTGTAGGGGCCATCCTGTGCATTGTAGGATGTTGAGCAGCATT 
cctggcctccacgtactagatgacagtagcactcccccttcctcagttgtggcaaccaaaaatgtctccagacattgccagaaatc 
25 ccctggaggagaaatcacccgtttgatgatcgctatttaagagtaattgggaaattcacaaggatcttctagtcaatatacacagg 

atctcaatgcctgaaaaaaatgtgagttacttagctatctaaacttggtagtaagtcaattttgacccttcagttctgtaggtcct 
agcattcctgtcttccataggtcatccctcttgttgagcaagagtttcatagttgtctgctatctcaacctctacatttaattttt 
ttaaaaaaaatt actccattttag cccaagt atatgg c ttctatgagaaagccttc cttggccttgtaaat caaag cagttctctg 
gagggaggtttcccactgctgggctgagtatcatctttctcagggtgacctcatctattgaagtatgaaggttgtatttgaaatgc 

3 0 catttactttctctaagtcaataaacgaagctgtggatctgtagatcatcagaggtctgcttattaccaagcggttttgtgtgtgt 

cattttttaaatcgagatctgtgttggagtttaaaagaattctggcagatttccatttgcctttctgaatcagagtttggggtgag 

cgagtgtagattgcccctagatgaatctgactttattagtttgtgtcctttgttcagagcaccagggatgagcttatgaaagcaca 

aatggctcttatcttcaagtgtttcctttatgctgcaaattccacctcaccaacctgtgttattaacccactgcaatcccaatta6 

ttcacatcaaggtcaactctttggggtgtgcaaaatggctgcaaacttaagtgaacaaattccccttgtgtagctctcacatgaag 

35 GTGGGGGAGAAGACTGCAGCAGGGGAACTTAGAAGAAAGAGGGAGTTTTCTGATACCATAGAAGAAAGTGATAGTGATTCCCCTTG 

GCTCACAAGCCAAAGAAATCCAATTATTCCAAATAATTCAAAACTTGCATAGGAACTTGTCACCAAATGAGGGAACATTTTAGCCT 
CTTATTCACTCTGTTGCTTGGTGGCAAATATTTAAGAAATTTCAAAAAATAGAGAGGTGCAAGAGAGCTATTTCTCAGGGGCATGG 
AGGTTTCTTGGGGGCATTTCTCGGGGGTATAGAGGGCTGTTTCTTGGAGGCTATTTCTGTGCATGGAGAAGCCTTGAGTTTCAGAG 
GTATAATAAACACTACTCCTCCAGAAATATGTCTGTGAAAAATAAGCTGGAGCGGGTGGGTCTGCAGGACACTGTGTTTAGGAATG 

4 0 AAGGCTGCCTGTCCTGCCATCTCTCAGGAGCTCCCATCAGAACAGACAGTAAAGACAGGAATGGCATGTCTCCAGTTGTGGGGCAA 

GGCCCCTCCTAGTGTGAAGAAAATATACTTCCTGGATCTATCATTATCTCTAGCATATCAGAGGGGGGAATAAAAACAACTGGGGT 
GGCAAGGCCCTGCTGAAAGAGAAACTCATTGTTCTGCACATTCAGAGACTTCCTAGTTGTAAAGCCGTTCAGAGCTCTTGGAGGTG 
AAGGGGCAGCCAGGGAATCACATAGAGTGAAAGACCTGTGTGCAGCGGCCAGGTCAGAGGGCGTGTAGAAGACGACATGAAGCATT 
CCC ACAGGG CAGTTCCCTG AGGTTCTGTCCTCCAGCTCTTGCTGCAAGGAATT CTAG AAGCCTTGG C CTGATGTGTGGG AAAG GAA 
4 5 AACAAGGTGAAGAGGATGCAGGTAGGAAAAGAAGAGCTGTGACAAGGTAGTCAGATGGGAGGACTGCATGAGAAAAACAGAGGAAG 

AGAGCACAGAAGCAGCCCTTTGATTTCACTCGCGTTTATTGAAGGGGACGAGGCACTTCCACTTGGGGAATTCTACTTCCCTTTGT 
CAGGATATCCTTCAAATTGGGAGCATGGAATGGAAGCTCTTAAAGAAAGAACGGTTGCCATTCATTGTGGGTCACACTTCACAAGA 
CAAAGAGCAGTGAATCCTCGATTTGTAAAATGCAGCTTTCAGAATCTGTGTTGTGGCTGGCACGGTGCAACACTGCTGTGAGGCCC 
TGACGCAGCTGTGTTCTGCAGGGTGGCTATGGTGCTCCTTGTGAAGGAGGAGGCTGCTGCTCTGCAGGAGGAAGGGCTTATGTTGC 
50 ATCCTAGCGGTGCATGCTACCCCGCTGGAATAGTGCACCTTGGAACTCTGGCTGCCTAAGGAAGGTCTCATTTCTGGTGGCTTTGT 

GAGACCAAGCCTCTCCCTCTTCTGTTACCTGGAGCAACAACCAGCTAAGCCAACAGrACTCTCCAGACACTGTTATCCTTTCCTGG 
AAGGGCAGGGGAGAGAAGACTGTTTCCTGCCTTCAAGGTGCCAGCTACTGCATTGACAATATCGGGCAGAGGGGCACATTTCACCC 
TCCCAGGAATCTAAGGGACAGATGCAATAACATCTCCTTATGGGGGGAAACTGAGTCTCCAAGGCATTAAGTTACTTGCTTCAGCA 
CACTGTGAGTGAGGGGCCAAGCTAGGGTCTCTGTCCTTACCTCTCAGACTGCAGAACTATGCCCTTATTGTATCCTTACTGAAGCC 
55 CTTTTGGCTTTTAGAGAGACAGCTCTGGGATGAGGTTCCCAAATCCTGAAAATGTTTGGGGCCAGAACAAACAAAAGCATCTTTAT 

GTTAAGCCATATTTCATGTTTATTGTTTTGAATTCTCCTTTTCCCCCATTCATATGAGTTTTTCTTCTGATTTTATTAGAATGCCA 
TGCCTCAGAGTTTGCTGCTTAAAACCAGAATCCCTGGCATAAAATCCAATAAGCCTGCCTTAGGGCCCATGTCATATGGAAGCAGA 
AGACAACAGAGACTGCTTGCTGGGCTTCAAGCCACTCTAGAATTTTTCAAACAGTTCTAACATTTTACAACATCAAAAAAGTGCCA 
AAGTAAAAACTAAGGCTGCAGCTAGGAGAATGCCCACTGAGAAACCCGTGGTTGGGTTTGTGTAGAGAGGAAGGCTTTTGAGATCA 
6 0 CTGCTCCATGCCCCCTCGGCCTCTCCCACCAGAGGTCTGGCTCAGGGACAGCACTTGGGCACAGAGAGCTGGGGCAGTGGCAGAGA 

TGGATGGGGTAGTCACCAGAGGAAGCCCAGGCTGCAAACTGGCATGACACACACCTGTGTGGAACAGATCTCCATCTGAGCTGGGC 
TCAAAAGCATCGTATTCTCCAATATCGACAACTCATAGGTTAGGGGGTTCATCATTTTGTAGCCTCTGCAGTCCCAGACGTAAAGT 

CCCCAGCGACAGCTCTTAACTGTATCTGTTTAGCCAGAGATATCACAGGTGCCTCTCTAGGAAATCCCACCGGCCCCTCATCAGCA 

65 cagtggagattggctgtaaagcacggccttccatgcccagcctggactgcaggttggagatgacagtctcccaacccaggccttcc 

AAGCATAGACTATCAAGCGTGCACAATCCTCTTGATATCAGGTGCCACCTCAATGGAGTGTTCTTCAGAAAATTCTGTTTCTTTAG 
CTGTGTGCAGTCCTGGGAGATGCTGTGCCTCTTCTGCTTGAAGCTTCCCAGCTCCCACTTGAGGTGTCAGTGATTTGTTTTACTGG 
AGTGAGTATCCT C ATTCT CCACCAAGGGTCCAGTCTCAGGATGGAG GCTG CTTG AGAT ATCC CAGCCCT CAACACAATATTT CTGG 
CTCATGTTTTTCAAGGAACTAAGCGGGGCAAAGGTGCCAGAGGAGTAGAAGGGAGCAGAAAGTTGTCTTTACCCTCCTGGAGAAGA 
70 AGGACATGGAGGAGTGGAAGGAAATAAATAGGGTGGCCATAGAAGAATCTAAACATCCATGATGTGCTGGTGTTGCAGGAATGTAC 

CCAACCTGTCTGTAGAGCTCCTTCAGGCCTGGAAAGTTGTATACGGGGGGCAGAGGTGCAGAAAGTGCACAGTGCAGAAGATCCTT 

atggaaaagatgtctgcaacaaatgtttatttaacaaagtacagagaaagaatctgtctgcaagggaggaggcagcagaaaccaga 
aggtgccttctgttccctctgaactatggtccctccagctgtgtgcactgaaggccactctccctctgcctcagggacacgatgcc 
aactgagaatgagacatgttctaaaaacacccatcttttctggaagctagtgacctatccttgaaccctccctccaaaagcactct 
75 gcctaaatacgtagccctttcccagacgtgtctcagactcatctggctgagggtagcagcctcgtggtgcagggtgaactgtttcc 
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CCTGGGAACCGTCTGACAGTGCTAATGAGGAATTGCATTTTGCGTTTATAGAGCACCTTTCATCTGTGGATCTCAAAGCTGCCCCA 
CAAACATTAATTAACTCTCACACCTGTGAGGCAAGTGAGCCTGGTTACCCCCATTTTTAGAGGTGAGGAAACAGAGGTTTGAAAAG 
AAAAGGACTCCAGGGTGAACCAGCAGGGTTGGGGGCGGCCTGATGTGAGGAACCAGCATTCTTGATTCACAGGGCCCTGACCACAA 
AGCCACAAAGCTTCCCCGGCGAGGTGATGAATACGGGTCCCGGAAGCAGGGAGTGGTGGAGAGGCGGACACAGGGCTCCCTTCTTC 
5 CTTCCCGCAGGCAGCCTGCCACCTCCCAGGCTGGCAGGTCGGCAGTGAGGATGGGATCCCTCAAAACCTGAGGCCTTTAAAACAGC 

ATACCCAGGCAGGGTTCTGCCCCGGCTTGGTCTGTCTGCTTCTCTTCAAAGTAATTGCTGGAACAACGAATGCATCTGAGCTACAC 
ATGACTAACCAAGATGTCTGCAGCCGGCCAGAGACGAACGGTTGGCAAATCCTGGAGCTGTTTCACAACCTCCCTTTTTTCCAGGA 
TCCAGAGCTGGTGCTGACTGACTCATGTTATCATGGG ATTTC AATGATATAG CAACAGTGTG CTGAG CCGGTGTCTGCTAC CTGGG 
GGTACCTGTAGTAGGAATAGGTGACTGCTCTTCTTACTTGTGCTGTGCCGGAGCTTTGCTCCCTGCTGCAGAGGCCAGAGGAAACA 
10 CTGCTTCTCAAAGACAGTGGAACTTTCAGGGAAATGTCCCTTTCAGAGCAGAGTCACCCACCCCCAGGGACTCTGAAAGGCCCCTG 

ACATCACACACCTCTGACAGATGTGATGCTGGGAAGCATCTGGGGTCACCCCCTTTGTCTGCAAGGGGAGCCTAGGCCTTTCTTCC 
CAGGGGTCCCAGACAGTGAGATGCAAACCACCACTGGGGCTCGCCCTAACACATCACCCTGGAAACTGACTCACATCTCTGAGTCC 
TGAGTCACATCCTGTTGTGTGTTCTGAGGTCTCCAAGAGGGCATTACACCAGCTCCCCATGACTGAGGTGAATCTGGAGGGAACCC 
TGGGAACGTCCCTACCTTCCTCCAGGATGAAGGAGGGAAAAAATTCCTCCAGGGAAATAACCAGGGCTGCCCCTAGGGTTTATATG 
15 TTCACCAAGCTGATTTGCCTTTTTCAAAAATAGATGGTAGAACCCTGTGGTCTATGTGACTTTTATTTTTAAATAGCTCTGAGAGA 

TGACTGAAAGACCTGGCGTTTTAAAGATGTCAGCCACACAATCAAGGAAGGGGCTTTCTAACTATAACCTTCTCCAAGCCCAGGAT 
GAAGGGTGCCACCGCTCAAGGGGTGCTGTTGGAAACCCAGCTTCTGAGGGTGGGTGTTTAAAAGACCCTAGAGTGGACAGTCAGAG 
GAGGGCCGGGAGGGGTCTCTATCCATCTTCTCCCAGCGCCTGTGGGGAGCACGAGGACAAAGAGGGATGTTTTGAACTTTTCAAAG 
AACAAGATATTTTGTTCTATTGATTTTGTCTATTATTTTCCTGTACTTAATTTCACTGGTTCCTAGTCTAATTTTTATTATTTCTT 
20 CTCTTCTGCTTGCTTGAGGTCTGTATTGCTATTTTCTCCAGTCTCCTGAGGTGGAAGCTTCAGTGACTGATTCTGGATCTTTCTTT 

TCTAATATATGTATTCAATGCTATAAATTTCCCTCTAAGTACTGTTCTATCTGCATCCAAAAATTGTAATAAGTTGTATTTTCATT 
TAGTTCAAAACATTTTTTAATTTCTCTTGAGACTTTTTATTTGACTCATGTCTAATGTAGAAGTATGTTGTTTAATCTCCAAATAT 
TTGGAGATTTTCCAGTTATCTATTATTGGCTTTTTAATTTAAATCCATGTGGTCTGAGAAAATACTTTGTATGCTTTCTATACTTT 
TAAGGATCTTAAAGTGTGTTTTGTGGCCCAGAATATGGCTTATCTTGGTGAATCTTCCATGTGAGCTGAAGAATGTGTATTCTGCT 
25 GTTGTTAGAGTATTCCATAAATGTTAATTAGATCAAGTTGACTGGTAGTGCCGTTTAGGTCAACTGTGTCTTAATTTTCTGCCTGC 

TTGATGTATCAATTACTGAAAGAGGGTTGTTGAAGTCTCCAATTGTAATAGCGTATTTACCTATTTCTCCGTGTAGTTCTATCAGT 

ttttgcctcatgttttttgacactcagtttttaggtggacatatattaaagatgctgtcttcttagagaattcacccacattatca 

TCATGTAATTCCCTTCTTTATCCCTGAAAATTGTCCTTCCTCTGAAGTCAGCTTTGTATAAAATTAACATCGCTGCTCTGGCTTTC 

TTTCAATCAGTGTTAGCATGGTGTACCTTTTTCCATCCCTTTACTTGTAATCTGTATAAATATTTTTATTTAAAATAGGTCCCTTG 

3 0 TAGACAATATGTAGTTGGGTCTTGTCTTTAATCCACACTGCCAATCTCTGTCTTTAAATTGGTGCATTTAGAGTATTCATATTTAA 

CCTAAGTATTAATATAACTGCAGTAGTATCAATCATATTTATAACTTTTATATTTGTTGCACCTGATTCTTCCCCCCACACCTCTT 
TTTCTACCTTTTATAGGTTTAACTGAACATTTTATATGATTCCATTTTATCTCCTCTGTTAGCATATTAATCATTCTTTTTAAAAA 
TGTTTTTAGTTACTGCCCTAAAGTTTGAAAAGTACATGTATAACTAATCTACATCTAGCATCAAATAACTACCACTTCTTCCTTCt 
TGTTTATATCATTACTGCCTTTTATTTCATTTATCCACATGCTATAATCACTCAATACTTTGTTACTATTATTGTAAACAGTTATC 
35 TTTCAGATCAGTTAAGAAAAATAAAACTTAATTTTACCTTAATATAGTACTTTTCTAATGCTCTTCCTTTTTTATGCAGTTCTTTT 

TGACATTTCTCATAGGGCAGGTCAGCTGGCAATGAATTATTCCAGTTTTGTTTGTCAGAAAATATCCTTATTTCTTTGAATTTGAA 
GGATAATTTTGCTGAATGCAGAATAATAGTTTGGTAGCTTTTTTGTTGCAACACTTCATGTATTCTCCTTTCTTTGTGTTTGCATG 
GTTTCTGAAGAGAAAGATAATGTAATTCTTATCCTTTTTCCTCTATGGATAAGGTGTTGGCTTTTCCCCCTCTCTAGCTTCTTTCA 
AGATTTTCTCTTCTCTTTGGTTTTTTGCAGTTTAAATATGATATGCCTGGGTGTAGATTTGGTATTTATTATGCTTGGTGTTCTCT 

4 0 gagctttctggatctgtggtttggtatctgtcattaattttggaaaattcatagccattaatacttcaagtatttcttccactgtt 

TTCTTTTTCTTCTCCATCTGGTATTCCAATTACACATTACATCTTTTGAAACTTTCTCACAGTTCTTGGATGTTCTTTCTTTTTCC 
TCTTTATCTTTTTGTTTGGTAAGTTTCTGTATCTTCAAGTTCATTGGTTCTTTGCTTTGTCATGTTCTGTCTACTAAGTAAGCCAT 
TCCTCATTTCTGTTAGGGTGCTTTTGGTTTTTAGAATTTGCTTTTGAGTGTTAAGAGTTTCAGGCTGGGCACGGTGGCTCATGCCT 
GTAATCCCAGCACTTTGGAAGGCCGAAGTGGGTGGATCACCTGGGGTCAGGAGTTCGAGACCAACCTAGCCAACATGGTGAAACCC 
45 TGTCTCTACCAAAAATTACAAAAAAAAAGAAAAAATAGCTGGGCGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCGGGAGGCTGA 

GG AGG AG AATC ACTTG AACC CAGGAGGCGG AGGTTGC AGTAAG C CAAG ATTG CGCCACTGCACTCCAGTGTGGG CG ACAG AGCG AG 
ACACTGTCTCAAAAAAAAAAAAAAAAAAGTTTCCATCTCCCTGCCTACATCATCCATCTCTTCTTGCACCTTGTCTTCTTTTTCCA 
CTAGAGCCATTAACATGTTAATCATTGTTAAATTCCCTGTCTTGTAATTCCAAAATCTGTGTCACATCTGGGTCTGGTTCTGATGC 
TTGCTTTATCTCTTCAGACTGTGTTTTTTTCTTGCCTTTCTTGTAATTTTTTATTGAAAGTTTAACATGATTTATCAGGCAATAGG 
50 AACTTAGTAGGCCTTT AG CGTG AGTT ATTATTCT CATGTACCCAAGAGTTGGG CTGT ATTTAATGTTTTCAGAAGGT AC CAG AG AC 

TTCAAATTCCTCTAGCGTCCTTGTTTTTGTCTCCCATGTCATCTGTGAGCTTCTCTATGAACTCCTCCTTAGTCAGTATGTTGAAG 
CTCTTTCAGCCATAACCCACTGTTATAATAATATATTGGATCCTGTGAGAATCTGGTGGAGTTCCTGAATGAAAAACCCACAACAG 
TGCACTTCCTCCTGAAACTGTAGCCCCTAGGAGTGTCTTATTCGCACACTAGTCTGTACTGAGCCTCTAGCAATCTGTCAAAATCA 
CCATTAAGTGTTCTCATCAGTTTATGAATTCAGAAATTCTGCTCCCAGCAAGCAGACCTCACTATGATTCTCTATATTTGCCTGCT 
55 TCTCAAAATTTGGGGTTGCAGTTTGCCCTGCAACTTCAGCTTTCCATTGGACTTAAGAAAAGTCATGGATTTTCAGTTTGTTCAGC 

ATTTTTTCTTATAAAAACAAGAGTG ATGACT CTCAAGCTCTTTAAATTTTGGAACTG AAACT AGAAGCAACAGG ACATTCTG ACAT 
GAATTATTTAAAAGGGTCATTGTTGACTCTAGAGACATTTTAATATTGCTGCATCAAAAGATAAAAGCATTCTCCTTTCTTCTTGT 
GTGATATATGCCGTGTACACCTCTGAGCTCACCACTAACCTCAACTCTACCTTATCCCTAACTTCCCATTTCAAATGGAAGGGAAT 
GGGGATCAAGGAGTAGAAGGCCTGTTTTACCCATTATTGATGATTAAAAAGCTGAAAATAACCCATCACAAAATGGCCTCAGTAAA 
60 GTGGCTGCATCAGACATCATTTAGCCTGGAAAACCAGTATGCATAAAGGCTCAAATTTAAATTTTTGAATCCAGTGTTTTTTATTT 

ATTATTATTTTTTTTTTTCTGAGACGGAGTCTGGCTCTGTCACCTAGGCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAAGCT 
CCACCTCCTGGGTTCATGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCGCCACCATGCCCGGCTAATTT 
TTTGTATTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCGAGGATGGTCTCGATCTCCTAACCTCATGATCCACCCGCCTCGGCCT 
CCCAAAGTGCTGGGATTACAGGTATGAGCCACTGCGCCCGGCCCTGAATCCAGTATTTTTTAATAGAAACATGAGTTGGTTGAGAT 
65 ACTGAGTTCCTGCCTTCTCCATCCTAATCCCAAATTTCCAATCTTTGGAAATTTGCCCCTTTACCATTTAATCTCCTGAGCCCAGC 

TCCTCTCCAGCCTGAAGAGTGTGTCTGTCAAGACTGTAGCTGTGAACAAAACACTATTACTTGAGCCTTATCCTGGAGCAAATGTG 
TGTGGTCTCACCAATGAACATCAGATAAGTCCCTTGGCATGGATTTCTTTTCCTTTTTAGTAATACAATCATAAAGGTTATTCAGA 
CTTATTGAGCATTTACTATGGCCAGAAATTGTGATACTTGCTTTCCATATAGTTTATCTCACTTACTCCTATTACCCTTTGAAGTC 
AGAATTCTAACTATGAATCAGAGAAAATAAGTGACCTGCCTAAGGTCATCCAGTTGGTTTATGGTGAAGGCAGGATGCAAACTGAA 
70 ATTTGTCTGTGATTTGAGTTCGGTGCTTTCCCTAGTCTCCTCCTCTCAGAGGCAGAACATAAGCATGTAATAGATACCACTAGGGT 

TCTTGTTTCTACCTTGGGAACAGCTGTTTGCAAGTCCAAATTAGGCAGCTAATCTAGCAGTTAGCCCAGATACAGCCCTTGGGCAC 
CCTAGTAGCTGTAACTTCCAGAAGGCAGGAACCTTCCATTCACTAGTGAGTCCCCAAAACAGTGGCCCAAGTGAAGCAAAAATGTT 
TGTTGGAAATATGAGTGAATGAAAAAGTAATTTCATGAACACATGAATGAATAAATGAATGAAGCAACACCCAGTATGATGATTAA 
TGCCACAGGAAGATGCCTTTCCAAGCATCACAAGATCCTGGGATCTTCACTGACTGTAAGTGCCTGTGGGGCAGGGACCATGTTGG 
75 TCTTATTCATCACTCTCCTGCCAGGTAAATTAGCACATTCCTGGCACACTGTAAATGTTCAATAAGCTTTTGTTCTTTTAGATGGA 
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TTGACTTATCAGAGGCAACTCTTTCAAGAACAAGTAGCCCTGTGCTCTGGAGAATGATTTACAGTGGTTCTCTTCCTCAGCCTGGG 

GCCTTTTCTGGATAACTCCCATCGTACTCTCCTCTACTTCCTCrTCCTAGAATACACAAATTTATTATTACAGGCACCACTCTTCA 

CC C CACATCTG ATTC 
5 HUMAN SEQUENCE - mRNA 

GCGGGCGCGGGCGGGACGGGCGCCCCGCGGCCGGACCCAGCCAGGGCACCACGCTGCCCGGCCCTGCGCCGCCAGGCACTTCTTTC 

cggggctcctagggacgccagaaggaagtcaacctctgctgcttctccttggcctgcgttggaccttcctttttttgttgtttttt 

TTTGTTTTTCCCCTTTCTTCCTTTTGAATTAACTGGCTTCTTGGCTGGATGTTTTCAACTTCTTTCCTGGCTGCGAACTTTTCCCC 

AATTGTTTTCCTTTTACAACAGGGGGAGAAAGTGCTCTGTGGTCCGAGGCGAGCCGTGAAGTTGCGTGTGCGTGGCAGTGTGCGTG 

10 gcaggatgtgcgtgcgtgtgtaacccgagccgcccgatctgtttcgatctgcgccgcggagccctccctcaaggcccgctccacct 

gctgcggttacgcggcgctcgtgggtgttcgtgcctcggagcagctaaccggcgggtgctgggcgacggtggaggagtatcgtctc 
gctgctgcccgagtcagggctgagtcacccagctgatgtagacagtggctgccttccgaagagtgcgtgtttgcatgtgtgtgact 
ctgcggctgctcaactcccaacaaaccagaggaccagccacaaacttaaccaacatccccaaacccgagttcacagatgtgggaga 
gctgtagaaccctgagtgtcatcgactgggccttcttatgattgttgttttaagattagctgaagatctctgaaacgctgaatttt 
15 ctgcactgagcgttttgacagaattcattgagagaacagagaacatgacaagtacttctagctcagcactgctccaactactgaag 

CTGATTTTCAAGGCTACTTAAAAAAATCTGCAGCGTACATTAATGGATTTCTGTTGTGTTTAAATTCTCCACAGATTGTATTGTAA 

atattttatgaagtagagcatatgtatatatttatatatacgtgcacatacattagtagcactacctttggaagtctcagctcttg 
cttttcgggactgaagccagttttgcatgataaaagtggccttgttacgggagataattgtgttctgttgggactttagacaaaac 
* tcacctgcaaaaaactgacaggcattaactactggaacttccaaataatgtgtttgctgatcgttttactcttcgcataaatattt 
20 taggaagtgtatgagaattttgccttcaggaacttttctaacagccaaagacagaacttaacctctgcaagcaagattcgtggaag 

atagtctccactttttaatgcactaagcaatcggttgctaggagcccatcctgggtcagaggccgatccgcagaaccagaacgttt 
tcccctcctggactgttagtaacttagtctccctcctcccctaaccacccccgcccccccccaccccccgcagtaataaaggcccc 
tgaacgtgtatgttggtctcccgggagctgcttgctgaagatccgcgcccctgtcgccgtctggtaggagctgtttgcagggtcct 
aactcaatcggcttgttgtgatgcgtatccccgtagatgccagcacgagccgccgcttcacgccgccttccaccgcgctgagccca 

2 5 ggcaagatgagcgaggcgttgccgctgggcgccccggacgccggcgctgccctggccggcaagctgaggagcggcgaccgcagcat 

ggtggaggtgctggccgaccacccgggcgagctggtgcgcaccgacagccccaacttcctctgctccgtgctgcctacgcactggc 

gctgcaacaagaccctgcccatcgctttcaaggtggtggccctaggggatgttccagatggcactctggtcactgtgatggctggc 

aatgatgaaaactactcggctgagctgagaaatgctaccgcagccatgaagaaccaggttgcaagatttaatgacctcaggtttgt 

cggtcgaagtggaagagggaaaagcttcactctgaccatcactgtcttcacaaacccaccgcaagtcgccacctaccacagagcca 

3 0 tcaaaatcacagtggatgggccccgagaacctcgaagacatcggcagaaactagatgatcagaccaagcccgggagcttgtccttt 

tccgagcggctcagtgaactggagcagctgcggcgcacagccatgagggtcagcccacaccacccagcccccacgcccaaccctcg 

tgcctccctgaaccactccactgcctttaaccctcagcctcagagtcagatgcaggatacaaggcagatccaaccatccccaccgt 

GGTCCTACGATCAGTCCTACCAATACCTGGGATCCATTGCCTCTCCTTCTGTGCACCCAGCAACGCCCATTTCACCTGGACGTGCt 

agcggcatgacaaccctctctgcagaactttccagtcgactctcaacggcacccgacctgacagcgttcagcgacccgcgccagtt 
35 ccccgcgctgccctccatctccgacccccgcatgcactatccaggcgccttcacctactccccgacgccggtcacctcgggcatcg 

gcatcggcatgtcggccatgggctcggccacgcgctaccacacctacctgccgccgccctaccccggttcgtcgcaagcgcaggga 
ggcccgttccaagccagctcgccctcctaccacctgtactacggcgcctcggccggctcctaccagttctccatggtgggcgggga 
gcgctcgccgccgcgcatcctgccgccctgcaccaacgcctccaccggctccgcgctgctcaaccccagcctcccgaaccagagcg 
acgtggtggaggccgagggcagacacagaaactcccccaccaacatggggggggcctcctgttcgcgacaagcccgccgggatccc 
40 gggccctgggcccggacaccgtcctggggccgagggcgcccgacggacaggatctcgctgtaggtcaggcccgcgcagcctcctgc 

gcccagaagcccacgccgccgccgtctgctggcgccccggccctcgcggaggtgtccgaggcgacgcacctcgagggtgtccgccg 
gccccagcacccaggggacgcgctggaaagcaaacaggaagattcccggagggaaactgtgaatgcttctgatttagcaatgctgt 
gaataaaaagaaagattttatacccttgagaaaaaaaaaaaaa 

45 HUMAN SEQUENCE - CODING 

ATGCGTATCCCCGTAGATGCCAGCACGAGCCGCCGCTTCACGCCGCCTTCCACCGCGCTGAGCCCAGGCAAGATGAGCGAGGCGTT 
GCCGCTGGGCGCCCCGGACGCCGGCGCTGCCCTGGCCGGCAAGCTGAGGAGCGGCGACCGCAGCATGGTGGAGGTGCTGGCCGACC 
ACCCGGGCGAGCTGGTGCGCACCGACAGCCCCAACTTCCTCTGCTCCGTGCTGCCTACGCACTGGCGCTGCAACAAGACCCTGCCC 
ATCGCTTTCAAGGTGGTGGCCCTAGGGGATGTTCCAGATGGCACTCTGGTCACTGTGATGGCTGGCAATGATGAAAACTACTCGGC 
50 TGAGCTGAGAAATGCTACCGCAGCCATGAAGAACCAGGTTGCAAGATTTAATGACCTCAGGTTTGTCGGTCGAAGTGGAAGAGGGA 

AAAGCTTCACTCTGACCATCACTGTCTTCACAAACCCACCGCAAGTCGCCACCTACCACAGAGCCATCAAAATCACAGTGGATGGG 
CCCCGAGAACCTCGAAGACATCGGCAGAAACTAGATGATCAGACCAAGCCCGGGAGCTTGTCCTTTTCCGAGCGGCTCAGTGAACT 
GGAGCAGCTGCGGCGCACAGCCATGAGGGTCAGCCCACACCACCCAGCCCCCACGCCCAACCCTCGTGCCTCCCTGAACCACTCCA 
CTGCCTTTAACCCTCAGCCTCAGAGTCAGATGCAGGATACAAGGCAGATCCAACCATCCCCACCGTGGTCCTACGATCAGTCCTAC 
55 CAATACCTGGGATCCATTGCCTCTCCTTCTGTGCACCCAGCAACGCCCATTTCACCTGGACGTGCCAGCGGCATGACAACCCTCTC 

TGCAGAACTTTCCAGTCGACTCTCAACGGCACCCGACCTGACAGCGTTCAGCGACCCGCGCCAGTTCCCCGCGCTGCCCTCCATCT 
CCGACCCCCGCATGCACTATCCAGGCGCCTTCACCTACTCCCCGACGCCGGTCACCTCGGGCATCGGCATCGGCATGTCGGCCATG 
GGCTCGGCCACGCGCTACCACACCTACCTGCCGCCGCCCTACCCCGGTTCGTCGCAAGCGCAGGGAGGCCCGTTCCAAGCCAGCTC 
GCCCTCCTACCACCTGTACTACGGCGCCTCGGCCGGCTCCTACCAGTTCTCCATGGTGGGCGGGGAGCGCTCGCCGCCGCGCATCC 
60 TGCCGCCCTGCACCAACGCCTCCACCGGCTCCGCGCTGCTCAACCCCAGCCTCCCGAACCAGAGCGACGTGGTGGAGGCCGAGGGC 

AGACACAGAAACTCCCCCACCAACATGGGGGGGGCCTCCTGTTCGCGACAAGCCCGCCGGGATCCCGGGCCCIGGGCCCGGACACC 
GTCCTGGGGCCGAGGGCGCCCGACGGACAGGATCTCGCTGTAG 
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Table 31 

MOUSE NOMENCLATURE 
ICSGNM Il2ra 

Celera mCG9569 

5 

HUMAN NOMENCLATURE 
HGNC IL2RA 

Celera hCG23482 

10 MOUSE SEQUENCE - GENOMIC 

taatgattaataataataataataataataataataataagaagaagaagaagaagaagaagaatgagagaccttggaacactcag 

CCCCTTGTTGTGCATGGAACCCAGTAGAAGAAGTGGGAAGAATGTGAGAGCCAGAGGGGATGGAGGCCATCAAAAAAACACAATCT 
TCTAAATCAACATGAGCAAAGCACCTATGAAGAGTGAAGCAGGACTGGAGAGATGGCTCAGTGGTTAAAAGCACTGACTGTTCTTG 
CAAAGGTCCTGAGTTCAAGTCTCAGCAACCACATGGTGGCTCACAACCATCTGTAACAAGATATGATGCCTTTCTCGTGTGTCTAA 
15 AGACAACTACTTACACATAATCAATCAATCAATCAATCAATCAATCTTTGGGCTGGAGCAAGAGGGGCCGGAGTGAGCAGAGGTCC 

TGAGTTCGGTTCCCGGCAACCACATGAAGGCTCACAACTGTCTGTACAGCTACAGTGTACTCACATACACAAAATAAATAAATAAA 
TCTTTAGAAAAGAGAGTGAAGCAACATGCACAGGGCCTGCATGGGTCTACACCAGGTCCTTTGCATGTATATTATGGCTTCCAGTT 
TAGGGTTTTTAAAGGATTCCAAAATGTGTGAACAAGGTGGACTTGATTCTTGTACCTTCTCTTGGGCTCTTTTCCTTCTGTCTGTT 
TTGTCTAAATCCAATGTGTTAGTTTTTTGTATAGTTAAGGTTATAGTTAGAGTAGCATACCATAGCATGTCCTTCAGAAGCCTATT 
20 TGTTTTCTAATGAGAGACAGAAAAGGAGTAGATCTGGGAGGGAAGGGATAGGAAGGGGACTGGGAGGAGTAGAGGGAGGGAAACCA 

TAATCAGGGTATATTATATGATGGAAAAATCTATTTTCAATAAAAGGAAATAACTTTAAAGAAAGATAATTAGGGAGTAAATATGA 
TCAGGTGAATATATGAATGTCTGAAAATGTCATAATGAAATACATGACTGTACACTAACTTTTTAAAAAAAGGAGTGATCTTGGGA 
CTACAGACTCTTCAAAGATAACCAAAAAAAAAAAAAAAAAAAGAGAGAGGAGGCTGTTGAGCGGAATAGTGATTGAACAGGAAGTG 
T AGGGGAAAAAGTGGGGAAG CCATGTTGAAG AGGGTAGT CTAAGG CAGATTT CTTTG GGAAGATTTGCCTGG AATTAAT AG ATGAG 
25 ACTGGAGGAGGTGTGAGGGCTGGCTCAGTAGCTAGGCACTTGCTTAGCATGTGCCAGGCCCTGCTTTAAATACCAGCACCGGAAAA 

AAAAAACAT AAAGG ATTG CAGAATGTTTGAGTCAATGATG TCAGT CGGAAAG CTATAGTTANNNNNNNNNNNNNNNNNNNNCTATA 
GTTACATAGACGTCTAGACAAAAGGTGACACAGACATGACTTCACCTTCCTCCCCAAACCCCACAGACTAGTGCTTCAGAACCTCA 
CAATCTTTG CTT CC AG CAG T C C CT AG AGGT C ACCAGTG CT GG AT C GAG AG ATT G AGO GAT AT ACT AT TGT C CAC CCTT GAG C TAG A 
ACCACATCAGAGGAGGT CAGGGAG CCTTTCCTGAT ACCT ACGTG C CAAAG ACACAATAGAAAGTGGG ATCATGG ATTG GGGGGTG C 
30 ATCAGCCAATGCAGTACCTGCAGTAAAAGCATGAAGACCTAGCTTTGGTGCCCAACCCAACATTAGTGGTGCCCTATAATCTTATT 

ACTAAGAAGACAGACAGGATCTGATAGCCAAGTAGTTGAGTAAAACTTGGCAAGTCCCAGGCTCAGTGAGGGACCGTGTCTCAATC 
TCTGATGAAGAGTGATTGAGGAAGAACCTCCAACAACAACTTCCTCTGGTCCCCAGACACCTGCAAACACCAGCACTCATGTGGGT 
GCGCGCGTGCGCACACACACACACACATGCACAGGTATGCACACACACATACACTCATAGCCACACATACATACATATACATACAA 
ACACACACATACACAAATGCAGACACACACAAAAACAGTCATGTATACATACAAACACACATACACACATACAGGCATGTGTGTGC 
35 ACACACATGTACATTCATACACACATAAACACACATGCACATGTGCACACACAGCCACACATGCATATACACAGTCATGTGGGCAC 

ACACACACACACATACACACACACACACACACACACACACACACACAAGGAATCTGTCTACAAGCTAGCATAAGCTGCAAATGATA 
GCAAAGCTGCTGTTTGGTTTTCAGTGTAGGGACTGAGTTTGTGAATCTGACAAGCTGTTAGTCTCCCAGTACTTTATTAGGGGAGT 
AACTCACCAGTCAGATGGGCCCCTCTGGAGCTCAGCATTTGCACAGAGGACAGCTCCTTTGCGCATAGTGGATTCTGGTTTTCCAC 
AGGACCCTGTCTAGTAAAACCTAGTGGAAATTACAAGCTGAGAAATTCAGCCTTGTGCCACAATAACAGGATGCACCTGTAGATTT 
4 0 CACAGAATTAGCTGCTGTCTTCTCTTAACGCCAATTTGAGAGAAAGAAGCCTGTTTGTCTGCTGCCAAACAGGGCAGAATCTCAAG 

TATTCCCATATATCTGCAAATGATGGAAGTTATCAACCACAGTGACACTGTCTTTCTAGCGGTCACTTGACAAAGACAGGGACTTG 
CTTGCCTCTCTTTTCCACCATGCTACCCCCTTGTTGGCTCCTTTGGGACTTACCCATTTGGAATGTGATATAGTTAATAGGGACCT 
GTCTGGCCCTGCCTCCCCWTCTCCATTTGAGAGCAGGAATCCTTTTCAATTCATTTTTGATTACACAGTCTGGCACAGGGCCCACT 
TTCTAGATCCTTAACTAGTATTTTATGGAATTGAATTCTAGAAAAGTACATGAACTGTGTAAAGGTGACATCATGAGCACTTAAAT 
4 5 AGACATCCAAACCTATGTCCACGCAATAAAGACTCCGTGCCCCATAGGCTGACAACCACCTCTAACTAACCCAGAAATGCAGTAAA 

tatataaatgatgagttccctgagctactagccatcctccaagaaaacaaaggcccctttcctcctcagctctctccttttcgact 
ttcccttcctcacctccattttcttcccctctctttgcacctaccctttccagtcctctctcctacccctcctctctctattcttc 
cttcctttcttctctcccctttctctccccttctcttctttccactcttctttcttccttctcttctctggttttcttctcctctc 
tgcttttcctcgctctccctccacaccatgcccctctcctcctctctcttttcctcttctaattctgagaccacaaatgagcacat 
50 ggctcttcagagagggaagtgaaaagacagagtgagggagcttttatgtggtgtcactcgggtaggacaggcaagtctgatagtgc 

caaggatccagtgagcaacagcttccctttttaagggctggtttctttttctccttgagtagattatgggcacagacaaggccttg 
acttctctacttcagagcccagtgtaagagcttgtgtagttgcaggtgctcagtcaacatgagctcatggcctgcttaacagaaat 
gaaacactttgacctgagtttcagttcttcctctctgtagacttctctgtagacttctctgtagacttctcaagacattgatagac 
aatgaatagacaggggtaaaggggagaagagaagagaggggcgagagagagacagagacagagagacagagacactgagagagaca 
55 gagacagagagacacacacagagagagatcgtgatactctgaactgcacacctccctcttatgcctggtacacaaagaaagccggg 

ctcagaattctaacacaccctcaaacccgattcaactccagaatgtataagaaaaagtaatttcatttaaaaagaacatctttgag 
gtgttgaaaaaaaagagttactgccacaaaaggaactataaacaattactgtcaaatgatttttaggattatttatttatttaatt 
gagacaggatttcttggtgtagccttggctgccctgaaactcattctgtagaccaggctagcactgaactcagagatccacctgcc 
tctgcccctggtattacaggcatgcgtcaccaccaacaccccccccccccatttttaaggatttctttcccttttttctttttaaa 
60 gatttatttattgttatatgtaagtacactgtagctgtctccagacatgccagaagagggagtcagatctcatgacaggtggttgt 

gagccaccatgtggtttatgggatttgaactcaggacctttggaagagcagtcagtgctcttacctgctgagccattttgccagcc 
ccctttttaggatttcttttactctcttgattgtgcccccaaaattgccccagtctttctattccatcttgataccacatttcttt 
ttctttttctcttattaactcactttctatgagtatttatgtgtgtggagtgcacacatgtgtacatggttgcacatgtgtgtgta 
tctgagctccttggtgtgtgcacacatacacatgcatatttgacgtcggggtgtcttccttggTcacattctacttcatctttttg 
65 aggcaagtcttttgctgaacccagagttccactgatacagagtctagctagcctgctcattctggggatccctttcccatccgcca 

agtgttgccgtcaaaagcagccactgtgctgcgctttcccattggttttggaggtttgtagtccagtcttcacacctgtgtggcca 
gtgctttatccactgagccatctcccagtccttcagcatcttttctagagcagcaattttctctctctttgcatctctagttgctg 
aagcctt ac ctgc caggtcaaacatg tcag agagg CAAAG ag acagagaagtt ctggg aatcag ggcttcacacttgct aacc caa 
tacactgtctttgaactatgccccatcctgaactatgtcttaacaactgaaagtaatggtaaaataatccaactgatacctgtctt 
70 aaaagataaatatttatttttacttacttatttattattctatgatcattggtgttttgcctgtaagtatgtctgtgtgagtgtgc 

cagaactcctggaactgaaagtatagatatttgtgagctgctatgtaggtgctggagattgaaccttggtcctttggaagagcagc 
tagtacttttcatcactaagtcatttctccagaccaattatctttgttttttctatgtatgagtcttttgctgtgtgtatgtatac 
aaatgcatcgtgtgtgtgtgtgtgtgtatgtgtgtgtatgtgtgtgtgtgtatgtgtgtgtgtgtatgtgtgtnnnnnnnnnnnnn 

NNNNNNNNNNNNNNNNNfHRJNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

7 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNN^ 
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NNNNNNNNNNNNNNNNNNNN^n^NNNNNNNNNNNNN>n^n^NNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNJTONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfn^NNN>^^ 

5 NNNNNNl«JNl<nWNNNNNNNNNNNNl^n^NNNNNNNNNNNNNNNNNNNNtn^ 

NNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNI'nttlNNNNNNbWNNNNNmJNNNNNNNNNNNNNNNNNNNNNNNNNl'^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNWNNNNNNNNNl'INNNNNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNl^^ 

1 0 tn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>n4NNNNNNNNN^'JNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNtrNNNNNNNNNNNT‘TNNNNNNNNNNN^ 
Ni^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNWN>fNNNNNNNNN^^ 
NNNNNNl'n'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNtntfNNNNNNNNNNNNNNNNNNNNNNfrJNNNNNNNNNNNNNNNNN^ 

1 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^NNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNN>nWNNNNNNNNNNNNNNNNNNNtnWNNN^ 
NNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNN^ 

tnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ CAC CAGACTGCATCAT 

20 AACACACTGCTCGTATGTACTGTGATACTGCACTTCATAAGTGAGTACAAACATTATCTTTCAATTCTTTTAAACAAAGAATACGC 

cgggcggtgtggcgcatgcctttaatcccagcacttgggaggcagaagcaggtggatttctgagttcgaggccagcctggtctaca 

AAGTAAGTGCCAGGACAGCCAGGACTATACAGAGAAACCCTGTCTTGAAAAACCAAAAAAAACCAAAAAAACAAAAAAACAAAACA 
AAAAAAAAACCAAACTTTGATTCTGGAGGTGTATCACTTAGCAACGGAGCATGTACCCCATTGATGGGACATGTATCAGTACATGT 
AAGACCCTGGGCTCCAACCCCAGCCACAAACTAAACAACAACAAAAAGCCCAACTTCTTGAAAATGTTAAAAAAAAATCCTTAGTC 
25 TTTGATTTTCTTTTTTAAATGAGACATTGGGCCTTCCAGAACCAGAGAAAATAAGAGGAATAGAAGACAAAACCTCAGTAATAGGA 

TTTAAAAACAAACAGATGACTAGT TCT ACAAAAT AC CTTTGTTAAAACAGTTTACATGACT ATTTTAAACTGAC CTAACAAAAAAG 
TAATGGAAATCTAATCTTGGCATGGTAGCCTATGCCTTTAGTCCCAGCACTTGAGAGGCAGAGGGAATAGATCTCTGTGAGTTCAA 
GGTCAGCTTGGTTTGTCTACATAAGAAGTTTCAGGGCAACCAAGGCTTCATAGAGAGACTATGTATAATATGCTAGGCCCTCCCCC 
ATCAATTACTAGTTAAGAAAATGCCCTACAGCCAGATCTTAGGGAGGCATTTTCTCAGTTGAGGTTCCCCTCTTTCAGATAACTCC 
30 AGCTTGTGTAAGATTGACATAAAACTAGCCAGCACATTGTTTCATCCTGTTTGAACATGTCCTGTGGCTCAGATTCTATCCTTCAA 

AGTCTTCCTCGCCATCAATCCAACTGACATCTCTACCCTCACATTCCTTTGGCCTCCCAGTCAACTGTACTTCTAGTTAGCTGTTG 
AGCACAGATTATACCTGAAGGACCTACCTAAAAAGGCTACATTCACCCTTCAAGGACAGCAACTTATGTCTTTCCTGAACATAGTC 
ATCCATAACGTTCTCTTTGCTAAGCGTCTCCCGCTCTTCTTCATCATGATCACTGGGCAACTACCACCTTCTACTGTTAGAAAGAfe 
CAAAGGCTCACCTCTAACCTAAGAGGAGGCAATCTGGGTCAGATAGTTGATGCATGATATGATGTGCAGTTTCTTCTGAGAAGTAC 
35 CAGACATTTCTGATAAGAGAGTTGAGCAACTTCCTGATATGTGAGACTCAGCTTTATACAGTTGACCAACCAACCACCAGTCCTGA 

AGGAACATTAGTGACCCTTAGACAAATGTTCCTTAAATTAATCTATTGGGGTCATCTAGCCTACCTTTTTCCTTCCTTAAAAGTCT 
TTGCCAGGAAAGAAGTATTTGAAATAGACTTAGTGGAAACTACCTATTTCCAGCAGGTTTGAAACAAAACTTGGACATGTGCTCAC 
AAG CATTTG T CTG AAATG G CTTG AAAT GTATCCTTGTTG TAT ATT C ACATT CACAT AT C T CAAT G CAT C ATG G TTG AACAC C CAT A 
TGTGTTATGAAATCAGTGCTTATTTCAAAAATATATTGGATGTAGCCTGTCTCCAGAGCCCACAGTGTGATACCTTTATCCTAAGA 
40 TCCTCAGACTCTTATGAGTTCAAAGTGCCTGTGACACTCCTGTAACACTCCTGTCTATAAATATACTGATTATATGCTGGCGTGCA 

TTTTTCCCTCAAGGGAGGAAATTAAGATTTCACCAGATCTTATTTGCAAAACAAAACAGTCAGCAACTAGGCTAGAAGTAAAAAGT 
TATGTCAATAGTGGGTGAAAAGACAGCTTGGTGACACTATGAGAGAAGGCAAAGGGTTCTTTCTGAAAGGCCTCCTGGGAGAAGCT 
AGACTTAAAATCTTCCATTGCAGCTGTAAACACATCTGGACAATAGTCTGTTTTCTGCATTTGTGAATCCCACACCCATGGAACTA 
TGAATCGTGCATCAGAGTTATTTAAAACCACCGTGCATGGAGTGAACCAATACCGAGGTGTTTGCTTATCATTTTCCTTTGAGCAC 
4 5 ACAGCACAGCCTTGAACTCAGTGACACTCCTAAGAGGGCTCTAGGGTCAGGCCAACTTAGATGAGArGCTAGTCTTTAGCTAAAGA 

TGCCCTTCCACCCCCGTTGCACGACCTTGCTTCTCAGTCTTTGTTGAGTCTTCTGGGGGAGAATCCCCCTAGAGGACTCAGTTTAC 
AAAACCCTAAGTGAGACCACTGCCAAGAAGTGCTTGCTCACCCCTCCTGCCGCGGCAGGGAATCCCCCTTTCCTTGTACAGGCAAA 
ACACAAAAAAGGACTCATAAGTGAAGCCTGATCCTTCTCACCAAACACTGCCCACACCTCCTAGTAATTGAACTTGAAAAAAAAAA 
CTGGTTTG AAAAATTACCGC AAAC CAT ATTG TC AT AAAAAAAAAAAAAAAC ACTTCCTAT ATGAG AT CACAGAACAG AGT AG G C AC 
50 AAGTTCCTGCTGAGCAGATCAGCCTAATGCTTAAATAGAACAACTCCTGGCTGTCATTGACATTGTCTAAAAGCCAAGATGACAGA 

CTGAGAGGCCTGAGCCCTTGTTCTGGCATTCTCCCAGGAAGATGCAGTAAAGGGGTTGACCCAATATACTGCAGAGAATTTCATCC 
AGTTCCCTCCTCCATCCTGATCCCATGTGCCAGGAAGATGGAGCCACGCTTGCTGATGTTGGGGTTTCTCTCATTAACCATAGTAC 
CCAGTTGTCGGGCAGGTAAGAGACCAGGAACTGCCCTGGGAACCTTGGGAAGACTAACAGAATCTTGGTAAGCCTACATCTGCTCA 
GCTATACAACCAGAGGGAACAATGAGATGGAAAACTTTGAAGAGGGAGTTGAATCATGGGTTCTAACTCTTGTCCAGGGTCCACTA 
55 GGACCTCTTTTTGTGCCTCAGTGGTCCCTAATCTATCAACCTTTCTTAAAATAGCAGGAAGGAATTTCTCATTCATAGTCCTTTTT 

AGGTTTCATTCCCAGGGATGGTTTGGCTTTGCTGTCTTGGAAGTTTCTTGTAAATATCATTTTATGGCAATTTCAGAAAACATAAA 

tatattcatttttcagagcatgactttcctctgcttctctgggtgtaacgtctgtgtgttttacataaatatgaattccatcatca 

TAGATTTTGTCAGGTATAGTTTTAAGAAATAAAAACCATCACCAACTCAGACATCAAACAACTCTTCTTAATTGAGGATGAATTCC 
CTAATACCATTTTTTCTTGCTAATCCAGAAAGAGAAGTGAGGTTTGTGGAAATACATATATTTCAAGTCTATTAGATAGATTATAG 
60 ATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATATGGGACTGTCTCACTATGTAGTCTTGGGGTGCTTGGAATTTGC 

CATGTAAACTAGTTTGGCCTCAAACTCATAAAGATCTACCTGCTTCTGTGCATAACCCCACACTAGGCTGAAAATATATTTTTTGA 
AAG CCTACAG TTT CAT AT T CTTAATTT CT AG GAATTT ATT CTT AAATG AC C C C AGAAAAAT G T AT T AAG AAG AG T AAAAT AAAT AA 
CATATACACGAAGCTTGATTGCTGACTGGGGGCAAGTGATCACATTGTGTTGGGTCACTTGGGAGCATCTTGGCTTTGGAGTTAAG 
ATGTTTATGATTTTAGGAAGCTTTTATTGTGTGATTTCTCCCCTAAAAGTATCTATCCCTCAATGGTGTCTTTGTCAGGTTAGTTC 
65 AAGTCAGAACAACCAAGTCTTTACAGTTATGTGTATTCTGTCTCTGAGGAAAGGCTTTCAAGTAAACTTGTGTTATGAGCTGTGGT 

TGATTTATATAAAGCTCATTTACTTGGTTTTGCAAAACATCTGTCCACTACTTCTTATGCATGTGTATATGGGGAAATGACAGCAT 
TACAGGTTGGAACATGCCTGGAGCTACAGGGGTGTGGGGCTGTCAGAGAAGACTTCATGAAGATAGCGTGTCCATTGAGCCCTGGA 
GACTGGTAAATTTCCATAAGGAAAGATTTTAGATGAGAAGGCACATGGATCAGGAAATAGAAGAGTCTGAGGAGTCAGTATATGTA 
TTC TCTGAATATGGGGCT ATTGG ATAAAG AACAG AAAG AT AGG AATGGGGCCAAAGGCATT AAAG CTCTG G ACAGG AAG CTCAATC 
7 0 CTTTTCTTTTCCTGTGTTGTTGGGGATAGAAATCCAAGGCTTTGAGCACACTAAGCAAGCACTCTAACGCTGAGCTG CATTCCTAG 

CCCACAACTTAAAATACTTTAGTTGTATTTGGTAGGCAACAGAAAACTACTTGAAAAATGTCAGGGAATGCCATTTATAGAGTACA 
CTTG AT AAATCAG ATGTATACATTTTATT ACAACTTCTAATCACTTT ACAGTGTGGGTG TCATGAAT CAGTAG AAGTAACC C CAAA 
ATCAGAATATCAGTGTTGCAAGGCTCACATCACTTTTGTATTTTCTATTGGAGACAAGACCAGAGGTGATTCTGGCTGATAATAGA 
AAGAGATCAGGTGCAAGGAGTTATGTCAAGAGGCAACTTGGTTCCCAGTGGGAAACAGAAAGAAATGGCCAGAGGTCAGCAAGTAG 
75 CTCAGAAACTAACCCAGGGCAAGAGATGATCTTATTTCAACTTTGTTTATCGTCCAGGAAGAATTTAGTTTAAGCAATTAATGGGG 
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CTGGAGAGATGGCTCATTATTGGTTTAGAGCACTCATTACTCTTGTGATGCGTTGAGAACCCAGGACCCAAGATGGTGGCTCAGAA 

ccatctgtaactccagttccaggtgatctgacaacttcttctggcctccataggcaccgtacacatggcaaataggcatagatgtg 

GGTC AAATG CATAT ACACGTAAAAAT AAATAAAT ATT AAACTTT AAG AAAGGGTAGAAAAAT AAACAAATCTTT CT ATT CCTTGGG 
GGCAAGAGGTCTTTAATGAAATAAGACAGACTGTCAACAGATTCAATTTCTAGCTGATTCATAAGGCAGATTTTCATTTTGAAAAT 
5 TTCCAAAGCCACCATTTAAAATTGTGATGTGGTACAAGGGATGTATTAGTCAACCCGGGTGTTTTTAGTCTCTGTATCACTGGGCC 

TTGGGATGTGGTT AAAAG AGAATT CTCCCTGATGTTG CC AACACAG C AG CAG CT AACTGAAGCCACCTTTCTTAG AACTGTGGAAA 
CTCTGAGCTGTCTCTTGATCATTTTTCATTCTAGGAATTCTGTAATCAAATCCTTATCCCTCTAGAGTCAGAAGACAGAAGGTATG 
GAAACATGTTAAGGTGGTACG CATGT CTAGTTATCCCTT CTGGTAAAGGCTACTGC C CACACTAGAAGTTC CGGTCTTCAG CTCCG 
TTATGCTTCCCAGTGCCCCGTCAGTTTCTTCACAGTGTTAGAGCTATTGTGACTTTGTTCATCATCCAAAATAGACCTTGGAGACA 
10 TGTGGTTTTGCTAAGCACTGGGAATACTTAATAAAGCAAACATTACATTTGTCCCTAAGGGTCTAAGATAGCCTGATATGGAACTT 

ATG C CTGTG CTTGATTT AG CTTGG AAC ATTGAAAAAACAGTAATTTATTTCATCCACTT ACATGTCATCTGG CC ATG CTCTG AAAG 
AACAGCTTCCGAATGCTCAACACCTCCATCACTGGGTCCCTCCCAAAGGCAGGGATTTTTGTGTTCATGTATGCATATGTGTATTT 
TTGTGGCTATGTGTGTAGATGAATGTGTGTGGAGGCCAAAGGTCAACTTAGGTATTAATCCTCAGGTGCCATTCACATGAGTTGGT 
TTTCTTATTATTTGGGTTTTTTATTATTGTTGTCTAGAGATGGAGTTTCTTGCTGGTCTGGGACTACATGGTTAGGCTAAGCTGGT 
15 TGGTCAAGAATCTGCCTACTTCTGCTTTCTTAGGGCTGATACTAAAGGTATGCACTGCTGTAATATATACATACATACACACACAC 

ACATATATATACATTATATATACATATACAATATATATAGATTAAATGTATCAGTGTTTTGCCTGCATGTTTATATGCACACCACA 
TGCCTGCCTGGTGCCCTCAGAGGTCAAAAGAGGGCATTGGCTCACCTTGGACTGGAACTATAGAGAGTTTTCAACTCCCATGTGGG 
TGGTGGGAAGCAAACCTGGGTCCTCTGCCAAAGCAGGTGCTCTTAACCTCTGAGCTATCTTTCCAGCTGCATAATGATTTATGTGA 
GCACCAGGGATCAGAACAGAGGTCCTCATATTTATGAGGTAAGCACTTTATCTACTGAGCCATCTCCCCAGCCCTGAACATCTCTC 
20 TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCAAAAACTTTGAGAATTCTAGATATTTTTGTGTAA 

TTTCTTATGGAAACCATTCCTGTGGTAGCACTGAGTGCCATGAGGATAGGCTGCACCCTGACATGTTCATGTCAACTCTGCTTTCC 
TTACTGTCCAATGATGGCCGGGCATTTTACAGATAGAGGTTGAATTCTCTTAAGAAATAGTGTGCCACCAGTGGTCAGTGAGAAAT 
AGAGCTAGGAGGCAAATGAAATTTTAAAGATGTATAGTATAGAACAAGGCACCTAATGATGTTAGAAAAACCAAAGGCAAGACCTA 
G CAAGTCACAG CTTTCAGCAAACTTCTCTCTGCAACAGGAGAAGGTTGTTG CAAAG ATCTTG AAAT CCCCTTACAATTC CATCAT T 
25 ATACATCAAGAATTCTGGGGGGAAAAAGACCTACTCTCTCCTCTCCTCTATCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC 

TGTCTCACAAACACACACACACACACACACACACTCACTCACAAGTCTTTTTTATCCTGGGGTACTTTTGGAAACAAGAAAAGTTC 
CCAACCAAAGATATGCCCACTACCATGTGGATTGAAAGGTCACCGGGTATCAGCAGACCCAAGCCTGAGAGCTGGGTTCCAGGTTA 
TTTCCCCACTCTCCAGAGTGCAACGCTCTGCACTGCAGCATGACTACTAATTCTGTACTGCTCGAGTTGTGGGTGTAGGGTAAAAA 
CACCACTGTGTTT CGGTG AAG TCTTCTC CCGTTTGATGG CTTGCTATGGGGATTTCTTC CTTCAAACTG TGTTCATGTCT CG AAAA 
3 0 AGGAGTGGGAATTTATCTCTTTCTTCTCTTTGTTTTGAGCCATTCCCTCTGGGGGAGGGAGGGAAGGGAGAGTCTTTATTCAATGC 

ATTACTTCAAAAAGTTATAGATCCCAGACCTGAGATGCCTCTGTGGTTAAGAGTGCATACTACTTTTGCAGTTTGGTTCCTAGTAC 
CCATGCTGGGAGACTTACCCTGCCTATTTGAATCCAATGACCTCTTCTGTCCTGCATGTATGGATAGACACATACATAAATAAGAC 
CTTGCTGTCCTGGAAATCAACCTGTAGATTAGAACAGCCACCACCTCAGAGCTCCACCTGTCTCTGTCTTCTGAGTGCTGGGCATG 
CACCACTTCTGCCCAGTGATCCCAGGCCTCTTGATGACTTGATTACATCTTCTGTATGCCTTTATTCTGATTCTCAGAAGTGATAT 
35 CTCTTTATCCATGCAGCCAGCCATTCATGCATTAGGATTATAGAGGTGGATAAAGGTACAGTCCTTGTTCTCCAACATGAAGACTA 

AACATCTG CTG ATTGATT CTG ATT AGG AAGACTG CT AAGGG AAAACTTG CAT CTGCCAATGAGTCAAC ATTCTGTTCCCTTTCCAA 
CCCTCTGCCACATTTTCAAGGACATCACCCATTTGCAGGGAAAACTACAACTAAGTGATCTCTGAAGATGTTGGGTGTTTTCTACT 
CT AATGTTG CTCACATCTTTTTTGGCT AG TTGATTTTATGGT CATTCTAG ATTTTGCCTTT ATC AACAAG ACAACG CAGGT CTC AC 
CGGGAGCTGTCTGTGGAATCATGTTTCCCAACCCCAGCTTCAGTTACAACATGCATCTGGAATGGCTGAGACTTCTTCAGACCAGT 
40 GAAGTCAGACTCTCAGGGGAGAAGAACCAGACGTACCAATGACATTATTTTTATGTCCCCCCAAACAATGAAGATGCAGTGAGGAA 

TGAGATCCGTCTAATATTGTAGAGAAGTAATATAATGGAATAATCCTACAGCCGGGCATGGTGTACATCGCTGTGACCCTTGCTTG 
CACTTGGGTGATTGGTGCAGGAAGATTTTGAGTTTGAGGCCAGCACAGAGCTCCACAGTGAAACTATTTTAAAAAGAACGAACAAG 
AAGAGAAGGAAGAGGGGAAGGGAGAAAGGGAGGGAAGGGAAGAAGAGAAACGCAAATGGTTTTTCATGCTGGTTAATTTCATTGCT 
TCATTTTT ATTCTTTG AAAATAGAGG AGAACTTCTCAAACTTT ACAAGACTC CTGGGGATTTTG TT ATAAAGCATT CTGTTCGG AG 
45 AGGGATTCGGTAGCTTGAAATTCTGTTCAAACAGGCTCCAACACGAGATGTGTGTTGTCAGTGCATGGGCCCAGTTCTGAGCAGCA 

GGCTATCATGTAACAACAACAACAACAAAAAAATGCACACTATGTAACCACACAGAGGTTTCAACTAAAATGGGAGACAACTTCAG 
AGAAGATTAAATATTG AT CAAAGGTTGCACAGTCT ATATAAC AC AGCCTATAAATATTATAAGTGG T CAGAAT AAAG AGAGCAGCC 
TACTGCCTGGGTAATTAAAGATGATGCTTTGAGAAGGGCTTTTGGAGAACCTAGCTCTGAATGATGCTTAAGAATAACAGAGCATT 
AGCCGGGCAATGGTGGTGTACACCTTTAATCCCAGTACTTAGGAGGCAGAGGCAGGCTGATTTCTGAGTTCGAGGCCAGCCTGGTT 

5 0 TACAGAGTAAGTTCCAGGACAGTCAGGGCTACACAGAGAAGCCCTGTCTCAAGACAACAAAACAACAACAACAAAACAAAACAAAA 

CAAAACAACAGAAAATGTTAGAAGACAGTATTGTGTGATGATTCTGCCAAAGCTGTACACATGGGCCATTATCCGTTTGCAGAGAT 
GTGTGTCTGAACAAAATGATTTTCAAGTGCACAGTGTTTCTCTGATAAAAATTAATACTTTCCCCACATAAAAAAAAAAGCTGAAC 
ATGGTGGCACATGTTTGTAATCGCATTGCTGGGAAAACAGAGATGGGTAGATCGCTGGGGCTTACTGGTCTACCAGCCAAATCAGT 
GAGCTCTAGGTTGTTGGGAAACCATATCCCAAAAGAAAAGATAGATGGTATACACACTACACACACACACATATAGTAGTAGTAGT 
55 AGTAGTAGTAGTAGTAATAATAATAATAATAATAATAATAATAATAATAATAATGATAATGATAATGATAATAATAATAATGATTT 

TGCTCAGGCATAAGACTTTGCATGTTCCCCATCCTACTTAAATCCTCCAGTGCCCATAGGCATTAGTTATCTCTAGTAGATTTCTT 
TGACATGATGAATTACTGAGTAGCCTTGCCAGTACCACATGACACCCTGGATATAGTCAAAGAATTTTTTAGTTTTCTTCTACCTC 
TACATCTGTGTTTTTAACTATGATGCAGTCCTGTTAACCTCATACCACAAGGTCAGAATCCCATGGCTTCTAACACGACAGCCTCC 
TTTT ACCCTG CCAGTTC ACTAGG CTTCAACCAGCAACT C TCAAGGT AGC ACCAG AC ATCCT ACATG CAGGAGGCTG AGGCTC AC AT 

6 0 GACTGGACTACCAACAGTAAACGGTTTCACCCAAAAGAAGCACTGTTTTTAAATTTTTATTTATTTATTTATTTATTTATrrATTT 

ATTGGTTTAAATTTTTTCTTTTCTTATATGTATGGGTGTATGGATATTTGACCTGCATGTATATATGTGTACTCTGGGCATGCTTG 
GTG CCAAGGAGGCCAG AATAAGGTAT TGG ATCCCCT GAAACTGG AATTATGG AAAG TTGTGAGCCACTATGT GGGTCCTGGG ACTT 
GAACTCAGGTCCTCTGCAAGAGCAGCAAGTGTTCTTAAGTTGTGAGGCTTCTCTCCAGTTCCAGAAGAAACATTTCAAACAGTGAT 
GATGATAGCGAGAGCTTATGCTCACTGTCTACATGCCATCTCTTAGTATTGTGTTAAATCAGTGTCTCTTGGTTCAGTTTTCAAAA 
6 5 TAAGGTAGTTGTGTTGGGCATTGTGGTCTATGCCTTTATGTTCAACACTTGGGAAACAAAGGCAGCAGCTCTCTACACAGTGCCAG 

TCTCCTCTACACAGAGCAGTGTTCTCAACCTAACACTGCAGCCCTCTAATGCAGTTCCTCACACTGTGGTGACTCCCCAACCATAA 
AATTATTTTTGTTGCTACCTCATAGCTGTAATTTTGCTACTTTTATGAATTTTAATTTAAATATCTTTTTTTCCCAATTGTCTTAG 
CAACCCACAG G TTGAGAATTGCTG ACACAG AGAGTTCCAAGCCAGTT AGGG CCAC ATAGTG AG CTCTGG AAATAAAAC AACATAAA 
AAGCAGTTCTTATTATCTTCCCTTTGCAGTTGACCAATGGAGTCTTTGGTCAGTTAAATCAGTAGCTGGTGTAACACAACTAGGAA 
70 GTCTCTAGAATCTGAGTTTACAGAATCTCTACCCACCATCCTGAGCCATGACCACCTTACACAGCAGCTCCACAGTCTACCTGAAT 

GGCCACCTGTTGAATCTCTTGTCTTTACTTTTGTGCATGTGTGTGTGTGTGTATACATATGCATGTATATACACATGTGTGTGGAG 
GTCAGAGCTTCATTCACACGACATCTTCTTTTATCCCTTGACCTTATCTTTTTGAGACACTCTCTCACTGAACCTGGAGCTCACCA 
ATTCAGCTAGACCACCTGCTCAAAAGCTGCAGTGGTCTTGTCTTCCCCAGCCCTCTGCTGGGGCTACAAACATACATCATGGTGCT 
GGGATTTCTACCTGGAGGGTAGGGAATCCAAGCCTGAGTCCTCTTGCTCTCCCAGACAGTTACACCTCAGCATAGCCTCAGCCTCT 
75 TTTTTTCCCCCTGAATGTATGTAGCTCAGGGTGGCTTAGAAATTCATGAAGTGATTAAGGCTAATCTCAAACTCCTGATCACTCCA 
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CCTTACTTACACGTCTGGAGTTCACTCTGGTAGGACCTCCTCAGGACCCTGCTAGTCTTAGATCCTGTATTCTCTGAATCCTTCTG 

ttaccttcaaagagcagcctggggtgttttccttgcatctgatagcatttcaaagaagtcacagcagcagagtctgggctagcaac 

CGGCAAAACAGAGGAAATTCTGAGCACCTTTGGCCATGAGTCACCACACCTTCTGAGCACCTTTGGCCATGAGTCACCACACCTTG 

TTCAGGAATTGCCATCTCTGCCCACAGAATCGCCCACTGTTTTCTGTGTGGGACCAAAATAGATACCTCCTTCATAAACTTTGTGT 

gtgtgtgtgtgtgtgtgtgtgttctctctctctctctctctctctctctctctctctctctctcttggtaataaaaaacaaaagac 

AAAGATGGGTATGTGCTTCCAAGGGCAGACTAAGAAGCCACTTACAGGTGAGTGTGACAGGTGAGAGGAACCGTGGCAAGGAACAC 
CCTACCCTGGTGGCAGAGCTTCTCGATATTTGTATGTCTGCTGCTTTGCTTCTCAGTTCATTCATGATCTATTGAGCAACTTCACG 
CAAGGTTAGAGAGGCAGAGATGAATAAGACCCAACTCTTGGCCTCCAGGAGCTTCTTGCTTATGCGGAGAGAATACCCAAGCTAAG 
GGCTGAGATTTAAGTAAGAGCACAGAGCTGGTGGACACACACTCCACTGCCCACTCCTCCTGCAAGACCGACACACCATAAGCTAG 
GAACTGCTTCCCATTATATGTACATGCAGAAGAGAGAAGGGCTCACGCTGTTTTGTCAGTGTGAGTGACTAGAATTAGAATCCAGC 
ACTTTCCATTTTGAGTTTAGAACAATCTGCAGAGGTTTTGTGCTTGTTTGGCTCAGCAATACCTTTCAGGGACATCTCAGGTAGGA 
CGTACTGGGAGTCCTTCAGTAACAGACTGTTTCCACAGGCTCAGGAGTCTCTGAGGCACCATCTATAGGCCAACTCTCACATGTCT 
GAGT ACATTTG AAGATCT C CCAGG T CCT CAACATCTAT G ACCTCTTCAAGGAAG AAAGG AAAAGG GGG AGGG AGGG CAGGAGGG AA 
C^NNNNNNNimWNNNNNNNNNNNNNNNNNNNNNNm^^ 

GCCCAGGGTTCAATTCACACTAAACAAAACACTTTACCTCTGAGCTGGGTCCCCAGTTCTTACTATACTGTATAAAGCCGAAAAGA 

AAAGCAGTGCTTTAAAGATGTATTAATAAACTATAAGAATAATACATAATAAATTGATATGTAAAAAACCACAATGTATATATGTA 

AATGAGAGCAGCCCTAAAACCAAACAGGCCTGTGTCCCCAGGGAAAAGGTCACTTTATCATGTTGTGGGGAACGGCAAAAGAAATG 

TTTCTAAAAGTTTCTTTTGAAGTCCCCGACATCTATGCTGACGTCAGCCTCTTCCTGCCCAGCGCTCTGAAAGTTTCCAGGGAGTT 

TTGGGGCCAGTGACTTGACACAGGGTTGTATGTTTGACACTTGCTGACTGTGGGCAGGTTGTGGTGGCTTTCCCTGCCTGCCAAGC 

CCCACTCAGCTGAGCATCAGCATGGTATGTGCTTCCTGTCCCCGTGCTAGTGACACCTCTCTGTTCAGACCTTGATTTAGAACAAA 

AAAGAACCTTTGTGAAGAGAAAACTCCTTATTTAAAGGAAAGTAAACCGAACTTTTGAGAGTCTTTTTAGAATAAAAGGGCGAGTC 

CTCAGGAGTCCCGCTGGTACCCCTGAGGGGAGGTGAGCCTTGAGGGCTCGCTGCTAGGTTTCCCTGTCTGGTCCCAGACATCACTT 

TCCCTTTCTAACTGTCTCCTCAGAGGCCGCTTCTGGAGGTAATTTTTAGCTGCCAATGCTGAGGAACTATTGGCCAGAGCATGCCA 

CCCTGCTTCTTAGAGAATACAACTGCCACCATTGAAAACCTAGGCTGTCTAACCAGTGAGCTCAGGGCGTCCGCCTGTCTCCACCT 

CCCTTTTCCTCCTGTGCTGGGATTTGCATGTGCACAGCCATATAGAGTTTATAGAGTGCTGGGGATGTGAACTCAGGTTCTCATGC 

TTCTGTGGCAAACCCACGAAACCATCTCCCATCCTTAGTTTTATATATTTCACTATACATTCATATTATAATATACATTATATATT 

ATATAATATATATTATATAAAACATATGTAATATATATTATAATATATAATACCATGGTATTGGCAGTGCTTAGAATAGGTGCCCC 

TGTTATTCCCCTTCCTGGTTTCCTCTCCGCAGCCCCCACAATCCCATCCCCCTCCTCCCTGCTTCTAGGAGGGTGGCTACCCCACC 
CACCCACCCACTCCCACCTCACTGCCCTGGTATTCCCCTTCACTGGGCATCAAGCCrTTACTGGACCAAAGGCCTCCCCTCCCATT 
GATGCCAGATAAGGCCATCCTCTGCTACATATGCAGCTGGAGTCATGGGTCCCTCCATGTATGCTCTTTGGTTGATGGTTTAGTCC 
CTAAGAACTTTGGGAGGTCTGGTTGGTTGATCTTGTTGTTTTTCCTATGGAGTTGCAAACCCCTTCAGCTCCTACAGTCCTTGCC<i: 
TAACTTTTCCC CTGGGGC CCCTGGG CTCAGTCCAATGGTTGGCTG CAACTTAAACAGCTGTCCCACACCATGGTTACTTCTCCAGT 
CTTTAATTGCATTTGTTTAACAATTTATTTTAACAATTTATTTTCTTATGTAATATATGTGTGTGTGTGTATACATCTATATATAT 
ATGAGAGAAGAGGGCATCAGAAAACAGAGGGTATCTGATCCCTTTACAGGTTGTGAGCCACCATGTGGTCGATGGGAATTGATTTC 
AGGACCTCTCTGGAAGAGCAGCCAGGGCTCTTAACAGTTGGGCCGTCTCTCCAGCTTGTATTTGTTTGTTTACTTATGTATTCATT 

TACTT ATAG ACAGGGT C CAG CT ATGTATCCTG AACTG ACTTGCAG TGT AGCTAGG CTGGCCT CAAACTC ATGGTAAT CACCTCTGT 

CAGCCTTCTGAGTTCTGGGACTACACATGCAGGGGAAATCCCACAGATATCCATTTGAAACAAGCCCTCACGATTACAACTTGCTT 

CTCAGAAGGCTCTGTCTTTTTTCAGAAGACTGTGGGCGGGATTTACCAATTTAGCAGTGCTCCGCTAAAAATATGGCCCCCTCCCA 

AGAAATCCGTTTCTAAGATTTGAGGGGAAAACTGTCTTTAGTTTTCAGAGAAAGAGGAGGAATATTTCTTCCCAGACTTTTCTCTC 

TCTCTCTTTCTTTTTTAATCTGATAACACTTTAATTTAAATCAAGTTGACATTCTGTGGTAAGTTTGTGGTTAACTCTTTCAAGTG 

CTGAAGCTTGTTTTCTGAGGTGACTGGAGAGTTAGAAAAAGACAGGCAGCCCAACCACTGTACTCTGTAAGCATTACAGGCTCCTG 

GATGTGACAATCTAGAGGCCGCTCTGTGAGACAGAGGGCAGTTCTCAGCTCCTTGCCTGGGTTTCTCTTTCTAAGAGCAAATTCCT 

AGTTTCTGTAGACCTACTGTTTGTTGTTTGTGTAACTACTGCCAAGAAGGCACAGGGTTTTCTCCAAAATGGTCTTACTAGTGAGT 

CACACATTCCTG CCTT ATGGAAACCCAGG CTTTGACG AAGCCTGAGAGAACTGGGC CT CAG AAACGTGTGT CAGATG ACAACAGG A 
ctcacagacacaaaaggctaaccaccgttctgcaaatattgttatttcagtgtttcccctttaattttaagaaacttttctttaat 

AATGACACACACACACACACACACACACACACACACACACATTTTTGACAGGGTCTCACTGTGAAGCCCTGGTTGTCATGGAACTA 
TCCTGGAACTCATTATAGAGACCAGGCTGGGCTAGAACTCAGAGATCCACCTGCCTCTGCCTCCCGAGTGCTGTGATTAATGGAAT 
GTGCCACCATGTCTGGCTTTCATGAGTATTCTTTCAATCATCTTTGGATTCATTTCCTGCTATTGGCATGGCCATATAATTTTCCA 
CCTTTAAACAGAGTCATATCAAGAGATTTTCCACTAGTGAACCATCCATCACTGCTGAGATAAATTCTAATTGATCAGAATATTAG 
TTtttgTCATACCTGG CT AGAACCAAGTACAAATATTGTAAT CG AT ATTCTGTTGTCTGTTTTT AT AAGTG AG ATGGTCTTACGGC 
CATTTTCTCTGCAGTTCATCCCAAGTTTAATAGGAAGACTAACATAACTCTGTAAAAGGAATTAGAATCATTGAAGTGTCTGTGCT 
GGTCTGAATG AGAATAG CTGCCAT AGGCT CATAGATTTGAAT ATTTAGTCCC CAGTG AGTGG AATTTCCAGTTTGGG AAGGATTAA 
GAGGGGTGACCTTTATTC AGGGTTT TG AAAG ACTC ATGTGAT ATTCCAGGGTTGTTTTCTCTCT CTCTCTCT C TCTCTCTCTCTCT 
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCATGGCTGTGGACAGAGATCTGAGCTGTAAGCTGTTCC 
TTTACTCTACCATCATGGATTCAAACTCCCTGAAACCATATGCCAAATTAAATGTTTTCTTTGTAAGTCCTGGTACCCTATCTCAG 
CAATGGAAAAGTTAACTAAGATGCCCTCTGAAACAGTTTGTATTAAGCATCTGCTACCTATTTCATATATTTGTTCACAAGTTGAT 
TTTTTC AAATG ATTG GTTT ATT AGGT AT AATT CTCCTCTTTCTTC AGCTT CTTTCTC TCTTT CTAAG ACAAAATGTCGC CAT GTAC 
CTCAGGCTGGGCTTGAACTCACAATCCTGCTCATTTTTGAGTTTTTGGTGGATCAGTAGTTACACCTCCCTTTTCTTCAAACTGAT 
GCTCTGTTGTTCTTGCTCCTTCTAGTCCTGACTATTTTCAGAATCTACTTAAATGAATAGTTTTTAATTTGGAGGACATTCTCTGC 

CTCCAGTAAATATTAAATGGGATAATGCCTGTTCTTTGAACACGTATTTTCCTTTGAGGTTGTAGACATCCCTGGAGAGGCTGTGC 

TGGCTCAGTACTGCAGGGTTTGTGGTTATCATTTTTGTTGCTATTCGGTGCAGAATATTTTACAGAATGAGTTCTGAGTTTCCCTT 

TGATCCATGGATTTGTTTGGAAGTTTGAGGTTTCTTTTTTAAAATGTGTGAAGTTTTATTGTTGTTTGTGGTTTCGCTCTCTGTTT 

TTAACTTTTAATTTCATTGCGCCATGATTAGAAAATGAATCTGTGTGATGCTTATTCTTTGACACTTGTGGAAACCACCTCTGGTG 

CCTAGTAGGAGCTCAGTTCTCTTTACCACTGTCCCATGCGTGATAAAGAGAGTGTACATTGCCTATGTATTGGTCACACAACTACA 

TAAATATGCACAAATCAAGCTTACTGACAACTAACAGACCTTCTTATAGAGTAACCTTTTCTTATTAGTGGTCCTTGCAACATCAG 

tttgttttgtagtgagttctgggcttaattctagttgggttactttttgtggtttcccttggcttcctgagctgtatttggtagca 

TCTGATTGGCTGACCTGCTTTTACTATAGGATTCCCATGAGTGTGGTCTCTTTGATAGTTCAGGAGTTGTGTTCTAGACACTGCAG 

TATGTGAAATGTATTATCTTTGGTTATTGCCGTAGAGTCTGTGTTATGTAACTTGGAAGAGTGTAGGGTGATTTACAGCAGTGCCT 

CCCTTGTGTGGAGACAGCACAGTGTGTTACCTCTTTCTGTTGTTACATCCAGTGTTGAGTCTTCAGCCTTGATCCTAACCCCACTC 

ACTCCCCTGCATCTTGGGTCTTTTGTCTCCTTCATTATTCATGTTGAGATTTTGTCTAAGTTTGAGGAGGACTAAGTAATGAATGG 

AATATGGTATAAGTTCTCTCATCTGGGATGGAAGTATATCTTACCTCCTACCTTGTGTGTTCACAGTGTTGGGCTTGATCTCCAGA 

ATCAACAGGAATGTCAATGGTTCAGAAGCAAATATGTTCTACAACATTTATTTGCGTTTATACAATAAAACCCTACTCAAGTAACA 
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TCTACAACACCAATGACCGTAAGAAAGTGAGGAGCTAAAATCAAACACACAGAAGAGATATATAATAATGAAAGTTACTTATGCTT 

ATAATATTTCTAATTATACTTATAATAATTATAAGTATACTTATACTTAATTATACTTATGTTAATTCTACTTTCATTATTTAATT 

atttaattatttaattatttaactctactctctctataaaggcccgagttagattattaataaatacaactagataaaggagtgag 

aaaagactaatgatgggacacaaggcaaacttaacaggcaaagttaagcaagctgaagcttccctcttgcgtaggtgatgaagatg 

5 CCTCTTTCCCCAGCTTCTGTTTTCAGAGTTCACTGTGCTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGrATGTGTTA 

tggcatgtgtttatgtttgtacatgtagtgtgtatttatgtggtgtgtgtgtgtgtgtgcgtgcatgtgtgtgtgatatatgtggt 
atgtgtggtgtatgtggtgtatgtgatgtgtgtggtgtgtgtgtgtgtgtctgtgtgttgggggtgggccttgtcttctagtcaaa 
caggtcaaaccaaacaggacagcacctgtttggtgctgtttggtgccgacagagactcggttccagatgccttgacaaagtcactg 
caaggctatattcacacccctgagctaccctagcaaatcccaggactctgtgaggtaggagtcacaaggatgctattcttggtatg 
10 ttttgtgatgcagcaggaggggttgctttagcaggcccatggtgaggcatcccccacctctggtatcagccgtaggacagctctag 

tataaaatggagtttatttgggacatgggagtagaggcagaggaaggaaggggacagagaagaacagaaagagagaagagaggagg 
agagagaaaaagggaagaggccttccaggaacatgctgagggagtgggagagagagagagagagggagagagagagagagagaaca 
gggagagagaggaggagaaaggaggaagagggagggagaagggggaggaggaggaggaacaggaaggagagagaggccaaacaatc 
ctttttatagcaagtcaggctagtacctggctgttgctaggtaactgtcgggcagagcctagaagaaaggctaacaattctcactg 
15 gccattcttgtccctgtgcctgcaggagtgaaaaatgcccatgtcgttggctaatcctccaactgtctcagaacctcagagcagga 

gaccatgaccaagccaaagcatttagtgctgaggtgcaagtgaggggtcatcactgactgactcattgcctcctccaaatccccga 
cagctgcc cttccc ctgcttatt aat aag cggcatg tagctaggcataatg ctggag aagg agctgagaggttgacgtcttg at ct 
gcaggcagcagaaagagatgtgtgtcacactggtcatagtttgggcatatgtgacctcaaagccaaccttcaaaataacacacttc 
ctccagcaaggccacacctcctaatagtTccactccctatgggtctttggggggccaattagattcaaactaccatagtgccttgg 
20 tcagggtttgtattcccacacaaaatatcatgaccaagaggcaaattggggaagaaagagtttattcagcttgcacttccatactg 

ttcttcatctccaaggaaagtcaggactggaactcaagcaggtcagaaagcaggagctgatgcagaggccatggagggatgttact 
tactggcttgcttcccctggcttgctcagcctgctctcttatagaaccaagactaccagcccagagatggcaccacccacaatggg 
cccacccacccttgatcactaattgagaaaatgctttacagctggatctcatggaggcatttcctcaagggaggctcctttctctg 
tgataactccagtttgtgtcaagttggcacaaaaaaccagccactacacacagctacccttaatatccagatagtttctcactagt 
25 gtgactcctgtgtgcttgcctcctgtgtgacaattaaaaaggaccatcacgctaacctactatatgcaagggagtgcagtaaagaa 

acagctaacatgatttctcccatggtgtggttaaagtttttactgtagagatgagaaaaagcagagaggaaaagaagcagactgat 
catggccaggacaagggaagcaggagagaatagtagtgctcgggagggaccaagagatagacgacagagcctagtaagagagggta 
agtgaatagagagaaagagcaggaatagtggagaatagtgggttataaggaggctgcataggcagggagagggaacagcctgggga 
ctgtcacggtggctttgaaacatataacattgttgaaataattaagtaataagttaatcccagcaccggttacttcccacctcaat 
30 ggtttatgttcccgaacaaaagatatacacacagtctttatattttaatatgccttaaacagcacaatagctgggtcactgccaaa 

cctccatgaggttaatcctgaattattacttactaattctgtgttctatcttggctgctctagaccaagttgggcagccccctagg 
ccatgctctcagtttcttcacaagatggctatgcctctctgttctccattcttcccccatctctcctctcctccacactcccccta 
cgtggtggatcatctctttctccctcctcagggtcccaagcctggtaatctttaaatcctgcttctgtctgtcctcttcagccatt 
ggtcattggcatcttaatttaccaatcagaatcaactatatgtaactttatatatcagtaaacaacaaaacaaaacaaagcaagat 
35 tgggaagtaatctaagcagccattaagacttgtggaggatttgtagataataaagcaacaagagattatttcaagggggggtgctc 

atcttcccgccctttccagcaagagaccctccttgtagtctactgaacacagcaatgcatttgtgatgattaatctccttgttgac 
ttgaggagggttagagtcaccatgaaagcaaatctcaggcatatctgtgagggacttttcagattaggttagtaagtatgaagact 
gaccctaaagtgtgtggtgtcatttccagtagctgtagtcctagttggcattaaaaggagaaagctagcatccatgaaaggatgga 
tctctagcatccatctctctctgattcctgattatggatgcggcatggtcagtggcttcaaactcctgctgctgggacttcccccc 

40 ATGATGGACTGCACCTGAGCCAAGATAAATTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTT 

tctttcttcttttctttctttctttctttctttctttctttctttctttctttctttctttctttctttcttccttccttccttcc 

ttccttccttccttccttcgcttttgttgggtattctgttacagcaaagaagaagttggtaggctgtgtttcacaacgcctatgct 

AGGATGGCTTGTTTTGTTTG AT CTGAACACC CGTCAAG CCAGGGT AAACTTG AACCTGG CT ATGAGGCAGGGGCCAGGATTCTCC C 

caatgggcaccaatgtcaaaagcccagaagcacaaatccatatggcgaaaggcaatgtcttagagagtttgggatgctgttctcat 
45 catatcgctgattgacggttcaaggaagctgccacatgctgtttgattggcatttggatgcttaacataaagcaataacaaagtca 

accttacttgccaagaacttagcatatgttagacaaaaacttcctgggtcaaaagagagcaaagagagggttcctatccggtggtt 
aatcacaaagcagaaggg c acattgggtttcacttccgg ttggtttgtt cagatggtattatggaggcagttgat agggtagag AG 
aagtggtacagagagaaatggtgagatgctgttgccacagaggtggacagttgctgagttgtatgggagtcttgaacgttagtgga 
gagggagtatgaatgccagagtattgtggctcttgggaactgagcggacatcaagaatcagaaacatgtggaattggctcagatgg 
50 tgacagtcactaagagaagcaggtcagaaagggaacagggtggtttgtatgcttatttctagctttttgtttcaagagcattggag 

attcacactctgtcctcattctctttgttctgtattacacagtgagttttctatttaaaataatttcacgaaggtaaaagggaatt 
tttaaaaaaaggataaacataaaggcagccattagactcctggctttcagttccccccactatgaaaatgcggtttgggtagcctg 
acctcttgggacctcagtctctaactgtatgaagccagttgagaatatcttccctttgtggctgcacagagcattggaggtaatat 
acacaaagtggagttcagaaattaggtctgttattacatatcttaaaaatccaagcagagggacctgggtgctctaacttcacaga 
55 taatgatctgaactgaaccacaacatcaataaacactgcctggtacccagatggcttagacagatgagacatctccctgaaagtga 

cagctgtcagatggggagtgggggcaacctgtctcctggaggttacatctctctgacatggaaggaagatttctgaacttggagaa 
ctcagggtttt c cacaattcacag aaagggcgcag aaag atc agttt ctttttt atg agtct at cactctcagag catttgatcat 
gttaaacaatattcatcatgttctactgaatcgtctttcacatacccaaacacacacacacacacacacacacacacacacacaca 
cacacactttctgtaaggcccaaccattgatttggtctggagacaaccctgaccttggctttcttatctgatctgatgaggaagag 

gggtttctctgtgtagccctggctgtcctggaactcactttgtagaccaggctggcctcgaactcagaaatccgactgcctctgcc 
tcccgagtgctgggattaaaggcgtgggccaccacgcccggcgactcacactcttgttacactcatgagtcccttatatagttcag 
tcaatacctgtcccgcagacaccatgcttggtgagtgttttctaacctcccttctcactcccagtatatggaaaagcaggaggcag 
cagggagaagaagcccttactcagcgttggctgagctacagacaaaacatttccttaacgactcctttctcaaactctgtccactt 
65 tcttagggagccctcctttggagtcatttacctagggcacaggagtccctatcgttctcatcttaaatatcatagataaaccaacg 

ctactgtctcccagcctacctttcctcgggctaccgactagatcccgagtaaaaatacaaagcactctgaaggcacgttccaaagc 
acgaagggtctgctcagtgtgcgctggaagacaagagtagctgggcagggagtacagacagaaagtagggtgcagcagccagaagt 
tccccctcaaccttaactatctgctgtgtgacagtcgacagaaagcatcagcaccgctagagggctcacttctccagcccagtctg 
tctcttcaggaggtttgaatgcctgccactgggagctctctggtcgtcctccatttagggggcgctgtcttattgataaaagaacc 
70 acttgcctcccgagaacgcttcaactgtcaatattgctgtttaattcaaggggcacagaagaattcaaggcacaattaattctagt 

ttcattttgtttctaaaaataaaactgttaaaaaaaatcaaggggaagcttttctatctgaggagtggaggcgaagccataaaacc 
atgtaaggaggatggcagttagggtaagaagtacggagccatgtctgtgctccttgatcttgttactacatatagaggtctcttcc 
tgggagcagaagggtttggcgagaaaagcacaaatgacctcatcccacagcaaggctctacccctaaaggttctgcgatcatccca 
aacagcgccccatgctggggaccaagtgttcaaacataggtgcctatggactgacatccacattcaaaccacaacaagcacctttc 
75 cctacctgccctgtgctgcagcccacagggaggaggctttgtaattcccagagtattcgctgaaggagtcacaagttcccagaacg 
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rCTTGTATTCCATTTTTCCTGGAGACACTAGATCCCCAGATAATTGCTGCATTATGGTCTTATTTCAGGGAGAGTGACTGGGGAGA 

GATTTGGCAAGCATGGGACTACCCCTCATACAAGATGGGCAACATACTCCATCCTGGAAGAGTTTGGCGTTAACTTTCCCAGTGTA 

GGTCTCTGGTCTGAACCCTTGTATTGGGTTGATTAACAACTGCTGGCCGCrTCTTTGGCCCTGTGCCTACATGAAAGGCAAAACCA 

CATCCAAGTACCTCGGAGTCTGAGATAGGAGTCTCCCAGGAGCCCCATATCCCAAGAATTAAGGTGGAAAAAGGCTGGGAGGTGAA 

5 tttgggagaagtggtttgggagtattcaggaggtaaaagtagagagggaagacgccagtcacctgaagtcattttagacaataaat 

taggattccttttttaagttgtgtacatggaattctccttcatgacctcccagagaagcttgtaaacaaattatttttactcattt 
ttggctgttgcgctgatgtttcttttatgacaccagagcaacaagagctaagaatatccccaatttactcttaagggattaaaaag 
aataaaatctctagggctgcctttcccatgggctcttctgccttggagtctttgaataagttttggaacacatttggcaaggcctt 
tcagggagagagaatcataagcaattctgagaaaggttcttttagaaatggaaaatctgtgagagtacaaaattctacaactgtct 
10 ccgtgaccccacatgacctccttggacactggactagttccggatgactgtggaaatttccatggcaaagccttgtctagaaaaac 

atcaccgaactctgaggaatgcttaggggtgcaatgtcatcccaaagaaaacttatctgacctttcttaaagttatgcatgtgaaa 
ggtttcttagcttgtggtttggtaccagattccaaatatgatcaagatgaatccctgactatttgcactgacgagtagttactcaa 

GAATTGCTAAATTAATTGGTTTTGTTTCAGTGAAATTAGCTATAGAGGAGTTATTCTTAAAAGGTTTTATTTATTATTTTAATGTA 

TTTAATGTGCGTATCTGTGCCTGTGTGAGTGCATGCACACTTGTGTGCATAGAAGCACATGCCTGAGTGTTATTAATGTCCATAAG 

15 atattccggtgtgccattctgcctattcctttgaggcagagtctctccctgaacctgaggctcagactctctcagctagtctggaa 

gctagactattcgagctgtcttcctgttcctgtctgcacttcccctccgggctagtgttccaggcttttgcaggaagcccccatct 
tctgcaggggccctggaatccaaaatctggtccttgtgattgtggggccaagagcaacagcggatctgtctttccagaccccaaac 
atgcaggctttattttactaatcactattgtgggggtggtcattggggtgtgtgtgtgtgtgatgtaagaaagaccttatagggaa 

20 TGCTGTCTCCTTCGAGTTGACGCTGCCTACTACAAGAAACCACTGGCCTAATTTCTCTCTGTTTAAGTTCTCTACCCCCTCTCCCT 

CTCTCTCCCTCTCTCCCTCTGCCCCCCCATTTACATCTAAGTGAATCATGTAAGTGAAGTCATGTAAGTAAGTATGACTAGCTTCT 

CTCTATTCTCACAATGATAGGTACATATGTTACTGGGTTGGTTTTGTTGCTTTAGAGATAAGGTCTGGAGTAGCCCAGGCTGGTAT 
CAAACTCATAACTCTCCTGCTCCAGCTTCCGGAGATCTGGGATTATAAGTATTTCCCACCATGTCCCAACTTGGGTTCGTTATTAA 
25 TTAGAAGTCTGTGTCAAATTCTCTCTTGGTGCACATTATTTCACTACTCTGAGACAAATACTTCAGGGTGGAATTGCTAGACAGGT 

GTATATTTAACAGTATCTGAAATATATTCTTTAAATTATTTTAGATTTATGATGTGCTCATGAGTATTTTGCCCACATAAATATAT 
ATGCACCATACTCATGCCGGGTATTTGCAGAGGACAGAAGACAGCATCAGGTCCCCCTGGAAATGGAGTTACAGAGAGTCTTGAAC 
CACAGTGTGAGTTCTAGAAACCAAATCTTCATCCTCTACAAGAATGCCAGCTCTTAATTCCTGAGCCATCTCTCCTGTTCCATTTT 
AAATACCTTAAACCATTGGTTCAAAACCTTCCTGATGCTGCGACCCTTTAATACAGTTTCTCATACTACGGTGAGCCCCCACCCAT 
30 AAAATTAGTTCGTTGCTACTTCATAACCATAATTTTGCTACTGTTATGAATCGGTATGTAACTATTTTTGGAGCTAGAGGTTTGCC 

AAATGGGTCACAACCCACAGGTTGAGAACTGCTACCATAAACAGTTTGCCCAAGTAATTTTATCTTGTGCTCTCAACACTATATAA 

GGGCAAATTCATGGTGGTTTTCAATTTGTGGGTTTTTTTTTCCCTTGAAAAAGTTATTTATTATTTGTGTGAAGTGCATAAGCACA 

CACGTGTGGAGGTCAGGGAGCAACTTTCAGGAGTGGGTTTTCTCCTTCATCCATGGGTTCTGTTCAGTTAACTTGGGCCATCGGGT 

3 5 gtgggggtc^gcacacctagcttgcctctctctctctccccatctccctctctccctnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

NNNNNNNNNNNNNNNNNNNNNNNNNNbWNNNl*nJNNNNNNNNNNNNW 

NNNNNNbtttfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtlNl'lN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

40 NNNNNNNNNNNNin'INNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJfltfNNl^^ 

NNNNN^mNNNNNNNNNNlJNNNNNNNNN^n^NNNNNNNNNNNNNKNNNNKNNNN^JNNNNNNNNNNNNN^ 

4 5 NNNTCNNNNNNNNNNNNNttNNNNbTNNNNNNNNNNNNNNNNNNN^ CAGGTG CTT CT CA 

gcccttcggtattcctcagttgagaattctttgtttagctctgcaccccatttttaatggggttacttgaatttctggagtccagc 
tttttgagctctttgtatatattggatattagtcccctatcagatttagggttggtaaaaatcctttcccaatctgttggtgtcct 
ttttgtcttaatgacagtatcttttgccttactgaagctttgcaattttatgaggtcccatttgttgattcttaatctaacagtac 
aagccattgctgttctgtttaggaatttttcccctgtgcccatatctttgaggcttttccccactttctcctctataagtttcagt 
50 gtctctggttttatgtggagttttttgatccacttagacttgagctttgtacaaggagataagaatgaaccaatttgcatgattct 

acatgataactgccagttgtgaaaatgctgtctttttttccactggatggttttagctcccttgtcaaagatcaagtgaccatagg 
tgtgtgggttcatttctgagtcttcaattctattccgttgatctacctgtctgttgctgtaccagtaccttgcagtttttatcaca 

ATTGCTCTGTAGTACAGTTTGAAGTCGGGCATGATGATTCCACCAGAGGTTCTTTTATTGrTGAGAATAGTTTTTGGTATCCTAGG 
tttttgttgttgttgttgttattccagatgaatttgcaaattgccctttctaactcagtgaagaattgagttggaattttgatgtg 
55 gattgcattgaatctgtagattgcttttggcaggatagccattttgactatattaatcctgccaatccatgagcatgggagatctt 

tccatcttctgagatcttcttcaatttctttctgcagagacttgaagttcttatcatacagatctttcacttccttagttagggtc 
acaccaagatattttatattatttgtgaagggtgttgtctccctaatttctttctcatcctgtttatcctttgtgtagagaaaggc 
catttgttttagttaattttatatgcagctactgcactgaagctgtttatcaggtttaggaattctctggtggaatttttggggtt 
cacttatatatactatcatatcatctgcaaatagtgatattttgacttcttcctttccaatttgtatccccttgatctccttttgt 
6 0 tgtcgaattgctctggctaggacttcaagtacaatgttgaataggtagggagaaacgtgtattttcttaacagcttggtgagtgcc 

acttcagtgagtgtgtgtcttcaataatcacaatattttctttggaaacatgactattcgagtgtttgttcatctatcgattcagt 
tgccctttagtgttgctatgtaggtttttgtgtattctggaaacaaatattgtcatatatacattataaatggttttctcacagcc 
tgccacatctcctccattttctcatggtctttggattagctgatacttttgtaatttttttttcttttataaaatctttaacctgg 
agcagggcatgggagggtggactcagaccctctgatgctggggttacaggtgcttgtgagctgcttggttcaggtggctgggaagc 
65 gaacattggtcctctgcaaaggtagcaagcattctcagcaactgagccatctctccagcccccttttccttttatattcagtgcat 

gctctgtcctaagaaatcttcacctatccacaacttctaaagctgtctgcctttatttccttttagaagttttacagttttaattc 
tatgattgcatgtgatacacacacacacacacacacacacacacacacacacacacacacgttcttattatggaagagaaataagt 
tttctctgtggaaggaagctcttttcccttttcacatttatccacacgactcaagagtatttgttgagaacgttgtcctcttttca 
tgaattgctttggtaaatgggggggggggcagtaattaaatgttcctgagtttctagaatgtatattctgtcgctgtacttgtttt 
70 tctcccagttgcttgctgtcttgatggctagctttatagtaacagatgttatgagtctcctatcatacactttatcttacagttat 

cttagatacttccaaggaagtttgaaaacaattttccaattttactaatatgtacatcaaaccagtgaattgaaggtaaactgaca 
tgtcttttaaaaatcagccctccaatttataaacagtgtatgtttctctgtttatttcacttaaaaattttttctcagcagaaatt 
cttttgcaattttcaagtctgttcttgtaggtgtgggtgaatttattcttgagtattttatgattctgatgtgtaattacaattaa 
ctttagatcttaattaattcattcagtttaaatatataacaagtgatttgagatagccacacctacctacttacatacgccattat 
75 GTAGAATTCTCGGTACTTTCATGGAAAGAGGCATTTTTAGCTGTGTTAAGTGCCCTTTCCCACAAAACTACTTTCTGATAGTAACA 
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TAGCCCATATCAGCTTTCCTATGCTTArCTCTGCATATCTTTTTCTATTCTTTCACTCAATTCATTTTGGTTTTTATATTTTAGCA 

ttttctttgtgagatagtatgcagttgttgtggtctgaaagtttctattttagaaaaaattgttcatttatgtttactataatcac 
tagtagtgggttgacgttgatgtctgccttcttgctctttcttcgtgcttcttcatttcacctaaacagatctgtttaatacatat 
tggaatgttctgtttaatttattctgttatcttttaatgtgtgctcctggtagtatttcattattgggtgccttccctggaatatt 
5 TACTATGCATTCTTAATTTTCTATGTTCTATTTAGTTAGCATTGTACCATTTCAGACA'TGCTAGAAAAATTTAAAAAGCTAAAGGC 

ccatcaacctcagctttcttgcccaagttgtcacgttttacatttaagtaggtactaagatctgtcctgtagggaccagcacggtg 
gctcagtggctaagaatgcatgcacactgctcttccagaagatctgagtttagttccaggcactcacactgtacagctcacaatca 
cctgtttctgacgccctcttctggtctctaggagaactgcactcaccccctcccctaacacacacagttaaatcaaaaataaataa 

10 ctaatgcccttcattattcccagtagatttctatttttgactaatataatttccctgggtcttgacattttgtccttagctttctt 

ttcacttttaatatgcactataagtgtgctagtggggttttgtgaactttcttttacctgaaaatgtgctaaccccatcctcattt 
ttgaagggtgtcacgtctaatcaggattgagctgaaagcctgtctgtgtgtctgtttcgaggctggctctgtttccctgttatttt 
ctggctccctttgctctgtggtgaagtcagttgtcatccatcactgttcccactaatgtgtgtggcctttccctctggctccttta 
agacattctctttagatttttggcagcttggcattagatgcataacaatttgcttttaaaagtctactctggtgtcatgaacatct 
15 tggatctgtaagttaacatctgtcttcaagagtcagaaatgagctggcaagatgggtaagtgtgtacaggtgtttcctattggtgg 

ccctcccacatttcatccttcccaaacagttccaccaagcaggaccaagcattcaaatatataagtctatgagggacattttcttt 
cgaaccactaaacagagggatagaaaagggggcggggactggatgtgtgggttggggtgatagatagaacatacttctttgccttc 
tacttcctgtcccagctacatctccagctgactcttgggtgcctgcccacactgagggcggggtcttttccctattattttgctga 
cctgtagtcagtcttctcaggcaatgtgcttacagatacacccagaagtatgtttcaaattctctaggcatccattagagccttca 
20 gtcgacacctcaaactagccgtcatgatactcaccagtctaatgtataagcaggtgcagtgttggcctcggtgttggcctcagcat 

gccgttccagatggagcaggtgggcaggatggcagcttgattacaaccaccttcacacactcagccatcatgccatgacagccccc 
tgctttcctgccactcccactccttaccatcactcactcccccctccaccccccacctgctgtggtagtctcctagtcacctgatg 
tcttcaagcacaagagcttgttgcaatggaatggttttcacttacatcagggtccctcttcccttcaagagtcgggcatagagagc 
tggctgtggcagtgtgcacctgtaatcgaaagacttgggactgaaagcaggatggtaggagttcatcctcagctacataacgaact 
2 5 tgagcccaattgggcctacaggagaacactccctctcaaaatgattacatgggaacctctatttctggtgatcatgctaggacacc 

tgacctgtctcagaagctttggcccacccaacctctctcctgtgtatgctagacacaaagtaccttcagagtgaaattctacttat 
ttgtacttattccttctacagtttgcattttatactgtagaggaacttgagtgaacactcctatagcatctctgacacaaatattt 

ATCTCTTCAGTTTTATACAATGGGTTTCATTGTGACrrTTCCATAGATGCATATAATGTATTTTGATCATATTCACACACACACAC 

acatacacacacatacacacatatcatcctctgtgctcccactgatcccgaggaggtagagtacgtaccaatcctttaaattgaga 
30 gaagaagcatgtgagcaagctactgcacaatcaaactcatgtctcaccaacattctccttgcctttgcagaactgtgtctgtatga 

cccacccgaggtccccaatgccacattcaaagccctctcctacaagaacggcaccatcctaaactgtgaatgcaagagaggtttcc 
gaagactaaaggaattggtctatatgcgttgcttaggaaactcctggagcagcaactgccagtgcaccagcaactgtaagtgtgac 
ccttttgtaacctggatgggaaaggatctagagataaaaggtgacagactccagctcccattaatttgggtcaacagataaaaaa^t 
gtggataaatctatgaataacagattttaaaggcttctgtaatatccactcacctaacgttatttaatgacgtctacttggtctaa 
35 gagctaggcttactaagttcttgactaagcctgagtcaatctgatagatgcacgactttgctgttggcttcccctcttcattgagt 

tcagactgctccttcacacagcctgtatccagactcagtttcttctctattttggggtgtgcatgtattttttcattgcatatatc 
tattatatatagcactgtgttacataagaatattatcatgcaggtataaactgtagaatgagcactttctgccctgacctgaaaca 

GCCACTCTCTTCTATATTCCCCCTCCCCTCTGTTACTAACTTTTAGATTCCTTAGACAGTTTTCTTTATACTTTTGGGTTATATAG 
ACATACTTATGTTTAGTTACATAGAGAAAGTCTAGGAACTGCAAATGAAAGAAAACATATTTCTCTTTCTGAAGCTGGCTTAATTT 
40 GCTTAATATTGTTATCTCTAGGTGCATTCATTTTCTTCTTTATGGCTGAAGAAAATTCCATCCTAGCTGCTGAGCTGAGGGTAATG 

GCACATGTCTTTAAACTCAGCACTCAGCAGCCAGAGGCAGGTGGATCTCTGTGAGTTTGAAGCCAGTCTGGTCTATATAGTCAGCT 
CTAGGCAAATCAGGACCAAATAATGGGATCCTGACTCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTATGTATACATATATTAA 
AGAAAAATCCATATATTCCACATTTGCTTTAATCATTCCTCTACTGTTAGACACCTAGGTGGGTCCCATAACTGATCTGTTGTTCC 
AGTCTCCTTTATTTTTGACCATGAGGATGGAATGGGTCAGTGAGCCAACCTATGGGTGGAGGGCAGAGTTTAAAGATGACTGCTCT 
45 ATTGAAGGGCTTGGCTTCCTCATTTTCCAACCATGTCCCTTCATCCAAAGCTGGATTTCTATTGTCCTCTCACTGAGGTGCTTGCC 

TGTAACCTCTCTGCCAGTTTTTCACAAGGGCCAGAGTTTTCTGATCATTGCCTTAAGAGCACATTTCTCCAACTTGAACTGCTTTG 
AACCAGGAGAGGGGAGTGGAGGAGTTAAATAAACGTTGTGGAGTTAGATTACTCCTACCTGTCATGTGCCACACTGGTGGCACTAG 
TGACAAGGAACAAAGCCACTTATGTTTGATCCACATGCACACAAGGATTTTCTAGGAGAGAATCTTGCATTTTTTTCTAGGAATGT 
GTTGTATCCAATGCCAATATGTATATGAGTATGGAGAGGTCAGTGCTAGTCTAGGTGTGCTGGCCCTATCCAAGATGCCCTACTGA 
50 GCCCTGCCTGGCTGGGGTGCCTGGGCACAGATGACGTGCTGCTCAGGGGAGGCAGAAGGAAAGGCAGAATGATGGTACACAGCTCA 

TCTTTTCTCTGAAGGGCAAACGGCAGAGTCTGGGATAGATGCCATGTTTCCCAGTCACCTGTGTATACCTGGGTGCCACAGGTGGA 
TCACTGTGAGTCAGGAATGTGGGTCCCCCAGTCCACACTTCCCCCTTAGGGTGCCCATATGCCAGGCAGGAAGGGGAAGGCAGAGC 
CCAAGTGAAACCCGGTTTGATTCAGAGTGAGTGCTGGGACAATGGAGTGGCTGGAAGAGAGAAGGCCTTCTTTAGAGATTCAGGTG 
TGGCTCTTTAAGACCAGGGAGATGATCTTTGTCTCTTCATACTGGTTTATTTGATGGTGGGTGTGACTACATACACTTTAGTCAGG 
55 GTGAACCAGGGATTAAATCCCTTTTGCCGGAAGGAAGGAATACCCAGGAAGAGCAGCTCATTGGCTGATGGCTAAGGGATACCTCA 

TTAGCAAGGAGAAGAATTCCAGGTGCGTATGCTATGTGACTCAGTGGCCATGGTTCTCAGTGGAGTGTCATGGTTACATATTCCAG 
AG CAGGTAGAGG CAAG CAGGG AATGGCTTCACT CCTG CCATTCTCAATT CTG AG ATTCCCGGG ATTTAAGCTCATTCAAGCTTGCC 
ATTTCTCATGCCTGTCTGGTAACAAGGTCCCTCATGCCCTACACAGGAGCGGTCTTTTGCTTATCTTTGCACACCCAGCACAGATA 
TGTCTCTGGGCACCAGAGAGGTGTCCCAGGGTAAATGACCGCATAGACAGCTCTTTCTATTCTGAACATTTGGGAACTTACTTGCC 

6 0 TCATTTCTCCCATATTCTCCAGCCCATGACAAATCGAGAAAGCAAGTTACAGCTCAACT1GAACACCAGAAAGAGCAACAAACCAC 

AACAGACATGCAGAAGCCAACACAGTCTATGCACCAAGAGAACCTTACAGGTAAGACGTGCATCTCAGCAACCATCCTCTAGCCGG 
CTCCTGGGAACTGAGAGAGATTAGTCCTGTTCTCAACAGGCAGGTGCAACCCATTCTCCTCCTCCTCTCAGATTTCCATGCAGATG 
ACAGCATTGCTGATTGTTGGCAGGCTCGCTGCTTGGGAGCATAAGAATTCAACTCCTATAGACTCAATTCAACTCAAAACCATGTG 
CTGGGAATATCTGCCATCTAAGCACCACCCACAGAGGAAACACATCGAATAGACAAGGGCCTCTGCCCTTACAAATTGCTCCTATT 
65 TTCTCTTAAGCACATGCCAATGGACTTCAAGCAAAACCATTGATAAAAATTTGCCTTTTACAGCACAGAGTTCTAAAATGGTAACC 

CCACACACTTATTCACTACTTAATGTGGTGTGGATGTGTGGGCTCTGTGTCTACATACAGTTTCCCAGATGGAATGATAATACTTA 
AATTAAGCCATAATGTCAAGAAGAAAGAGGCTTACTAGTGTTAGAGCCGGGGTTTCAGAGATCAGTGAGCCTTAAGAAGACCCTAA 
TAGTCTTATGATAAAGTTATAACCTTACAAAGAACATTATTACATCATGTATAGTCCATCTGAACCCACAGCTGAGTGAACCAGCG 
AATAGGAAGATGTTCCTTGATTACCAAAGAAACTAAGACACAGAGCCTTGAAACGGCCCAGCTACAGTCACATCACAGAGGGAAAG 
70 CAAAACCTCTAGTCCCCCTTTCTTCTGAGACCTTATTTTTAGCTACTTAAGAACTAGTCACAGCATCCAGTATTGGGGTGGGGGGA 

TAAAGTCCAATCTAGAAGCATTATTGCAATGTGATGCTTTCATTTCCCTTTCTTTCCCAGCTCTGTCCTGGAATAGTGTTTTTCAA 
ATACATTTAATGTTTTCTCTGCTCTCCTGGTATCTGGTGCCAACCTCGACAGTTACTGAAAGGTCTCTGTTGGTGGGGTGTCAATA 
TTTGTTCTTACTCAAAAGACAATCAGATGAACTTGGCATGGTTGTACATGTCTGTAATCAAGCATCTGGGAGCAGAGGCAGGAAGA 
TGAGAAGTTCAAAGCTGTCCTGAATTGTATGATAACCTCTTCAGCCCCAAATAATGAGGGACGGAGAGAGAGGGGAAAAGGAAGGG 

7 5 AGGGNNNNNNNNNNNNNNN^mNNNNNN^naNNNNNNNNNNNNNNN^n^NNX^NNN^mNNl^ 
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ACTGGGGCATATAAAGTTTGCAAGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGACTAGGCCATCTTTTGATATATATGCAGCTA 

gagtcaagagctccggggtactggttagctcataatgttgttccacctatagggttgcagatccctttagctccttggctactttc 

TCTAGCTCCTCCATTGGGAGCCCTATGATCCATCCATTAGCTGACTGTGAGCATCCACTTCTGTGTTTGCTGGGCCCCGGCATAGT 
CTCACAAGAGACAGCTACATCTGCGTCCTTTCAATAAAATCTTGCTAGTGTATGCAATGGTGTCAGCGTTTGGATGCTGATTATGG 
5 GGTGGATCCCTGGCTATGGCAGTCTCTACATGGTCCATCCTTTCATCTCAGCTCCAAACTCCGTCTCTGTAAGGGATGTTTTATAA 

TTTGTAATAG TTTGGGGTTTACAG AAAAG AAAAATTAAG TT CAAACAGGTTCCATC AACTAT AATG TTTCCTGGT CTTAAAATAAT 
TTGTTCTGAGACTAAAACTCAGTCCCAGTGTTGTTACACAAAGTGCAATGTAACAGAAAATGGCTCAGGTCAGGGCCACCCAGCTT 
CCTGTGGGGGCAGAGAGCTTGAATGTGGTTCTTTTGGGGATTGTTTTGGGTAGTCAGGTGTTTTGAAAATCTGGAAGGTTCTAAAC 
CTACGAGTAATTTATGATTCAGAGTCCGACAGCATATATAGTTCTGTCTGATTAAATGGAAGGCCATTGATAGGGAATTCCAAGAT 
10 TAATTCAGAArAGGCCACGATCTCTGCGGCCAAAGTTCAGCCAAGCCTGGGTTCCTTCCAGTGAGTGAGAAGTTGCTGGGTGTCGG 

GGATCTTTAGAAGGGTTGACATGGTCGATGTGGGTCGTGCTTCAGCTGTGGTTTAATCAAAGATCTATTTCTCTGAGATTCTCTCA 
GTGACTCCCCTCCTCCAGACATTAGCTTTGTCCTTGGTCAGCTCCCCCAAGTCCTAGGCTGAATGCTAACAATTTGTTTGTTCCTC 
CTCACGTGTTCAGCAGCTGTACTGAGAGGTCCGTCCATCTGCTCCACCCAGCTGCTGTGTCTCAGCAGAGTCTCAGGGTCTTTGCA 
GCATGGGTCAAATGAAAAGCACATTCCACCTGGGCTCCCGGCAAGCATCCCCTCCGCACCTGCCGCTCCCACTGCCGGTCCACCTT 
15 CCTCTGTCTTTCTCACCTCATCACCTATCCGACCCTTGTGGGAGTGACCACCATGTGACTTTTCCTGGGGAGACCTGAACAAACAT 

CTGGTCACTAGATAGAGCAATGACTGCAAACTAAAGAAATGATTCCACCCAAGTATCATGTAATGAACCAATGAATTCACTGGGCT 
TACTCTTGGGAGCAAGGATAGTTCAAATTCAGCTGCTTCATCAGAAACCCCACCCCAGCTTGGATAAAAACCCTCGTAAGCTGGTT 
TGCTGGAGGTCCCAGGGGGACCGGCGGACAGCCCCAACAGTTTGAGTCTCCTTCTCTCCCGTCATTGTAACTGCTTATGTAACAGT 
AAGAGAAG AGGGGCGG TGAGCT G CAGGAG CATCCTG TCATCTG TGGGGTTTGTTT AT TTTATTTTT CTGAGTCTTAAAG AG CCG CT 
20 CTCCAATTCAGGAAATAGCTGCGCATCCCTGGGTTCCATGCCTTCCTACAATGCCTACATTTCTGACAGCTGGAATCTATCAACAC 

TTGTAGGrTCAGTGAAAGCAAAACAAGTAAATAAGAACCGATGTCCAGTTTTAGCCACCAGAGTTGTTCTGGGTGCAAGAAGTAAC 
CTAGAGGCATTTGCTGTGTCTTCCCAAACTTGCCTTCAAAATTCTCTTCCTCGTCCAGGTCACTGCAGGGAGCCACCTCCTTGGAA 
ACATGAAGATTCCAAGAGAATCTATCATTTCGTGGAAGGACAGAGTGTTCACTACGAGTGTATTCCGGGATACAAGGCTCTACAGA 
GAGGTCCTGCTATTAGCATCTGCAAGATGAAGTGTGGGAAAACGGGGTGGACTCAGCCCCAGCTCACATGTGTAGATGAAAGAGAA 
25 CACCACCGATTTCTGGGTAAGTTGTTCCTTTCTTGTGTCCTTCCCATTCTTTCCTCATCTGGACCACACTGCCATGGGATCTGGGA 

AAGCCACGTGGCCTTCTGGGTCTCACCTTTTAAAACACAGAAAGAACACTCGAAATGCTGAGGTTCCCTTAACTCTACATAGAGAT 
GGTTAAAGGCAGGGAAATGAGGATCTCTCCGGTGCTCCGAACCATACAGGATGCTGTCTCTAGGACAGAGTGCTATCCTGTGTCTA 
TTGAAGCCAGAGCTTCCACAACTTCTGCCCATCACCAAGATATCCTATTGTTCACAAGGGAAAGTTCAGAATCACACCCATGACTC 
TTCTTTGTACTTATATGT CATTTGT ACTGTGTTCCATGGTCATT ACAGTCC CCTTAAAGGTCCCC CTG ATTTTCGATAAAAAGTAC 

30 aagtgtgtgggaagtgacttgccttaggatgggccttcacatgcccagtcctgctcacatgcaacctgcctgtgcagaggtcttca 

GCCATCATTGTTTGAAACCTTACTACTTCCATCATCAAAAGGTGCTCATGAGTTTTTCTGGTTTCTTTGGCTACTGCCGTCTGTCA 
CATTTCATGACTTCCTCTGTGGTTCCCTTGGGATGCTGTTTGCTTCTCAAAACTTCCCTCCAGAGAGTCACCCCCATGGCCAGGGC 
ATACCAATACTTCCTAGCAAGACCCTGGGTTTCTGAGTTAGGGTTACTATTGCTGTGATAAAACACCATGATCAAAAGCAACTTGb 

ggaggaggaggcttatttgactttcatctccacatcatcatttatgatagaaggaagtcaggaaacggcaggaacctggaggcagg 
35 aattgatatcatggccatggagtcatgctgcttattggcttgctcctcatggtttgctcagccttgctttcttatagaacccagga 

ccaccagtccagaggtgtccccaccaacaatgggctgacccttcccacatcgatcacttattaagaaaatcccctgcaggcttgcc 
tacagctcaatgttatggtagcattctcaattgaagttctttcttcttcaacgactgatcacaaaggaactgtcaaagctctattc 
gtctccatttggtagtggtggtgttctctctctctctctctctctctctctctctctctctctctgtgtgtgtgtgtgtgtgtgtg 
tgtgttattctgacccatttccaagtcaggggtggaatccagggctgggtacaaagtgtggagagaaagatttgtccacagttcca 
40 tagatagccactgtcagggttagaattcccgtttacatacttttctatggtcccttaactgttttcagtgccctagtgtggacctg 

tatcccagagacatgccccagaaaagctgccaatgttttagcgggtatttctaggaacaggagccccagatggtgagtggaagaag 
gcattagatcccatatcaccatctttgactccagatacattgctttctttcttctgcagctagtgaggaatctcaaggaagcagaa 
attcttctcccgagagtgagacttcctgccccataaccaccacaggtatggagaaaacgtccacgaacagacagacatttggccat 
caagcaaggctatgcaagcccctcaagcgatgaatacaaagaggaaaggaagctagccctacttgcttccttcttctccaaagcaa 
45 gaatatggccatagcagcataatcaacccaaggcagtctgggaagatggctcagttggtaaagtgcttgtcatgcaaagcacgagg 

acctgagtttgatccccagaaatcacactctatttttaaaagcgctagtaaggcagtgattacctataatcctggctctgaggagg 
cagagacatggtgatctctgcagcttgctggccatcagctagtgtagcagaactaatgagctcaggttctgtaagagatctccaag 
aaataagatagtcaattaagaaagacatctgatgttgacctccggcctccataggcacacatgcacacgcgtgcacacacacatga 
atgtgtacaccctctctccacacacacacacaatctaaggaaggagaaaccacaggacagaggttgaagtctccagacactcacct 
50 ggccctcacatcgcttccctcaacctgagttgtagccggcggcggccacgaattactgggttcctgaaaggaaagctgggcatgga 

tgggaaggacggtgagagaaataatgagccaagacaaagttctctggtcaagactcaatctttaattgtagggtcttggatttaaa 
ggaaggagggagactcatccccaactttgccaggatctccattgctttgtcaggttctcctcaggaaagcaagctcagctgctcag 

CAGGTAGCTTCATGC AGGAAG CTG C AGATGTGGCACACAATAG ACTTTACCT AGGT AGG AAGACT CCAC CCT AGGTGGGCTAG C CA 
GCTGTGGCCGAAATAGGTCTGATTCAGCCGCTCAAGGCTGGGGGAAGGGCGCACTGAGTGGCTACCTACTGGGAAGCCCCTCCTCT 
55 CCCAGCCTTGTGCAGTCCTATGCTAGCCATAAAATAAGTATCCCCTCATCTCTCTTCTCCACAGACTTCCCACAACCCACAGAAAC 

AACTGCAATGACGGAGACATTTGTGCTCACAATGGAGTATAAGGTAGCAGGTGGGCCAGCTCATTTACTTTACGGACAATGGTGAA 
GCATGCAAAGACGTGGGTAGTTTAGCTGGTTGAAACGGCCACTAATTCTTTCACTAATGGTTGTAAGGGTAAAGAAGACTTTAATC 
GCTATCATTGCTCAAAATCCCATGGGTCAGCTGTAGTACGTTGGGAGTTGTATCAGCTACCTTTTGTGTTGCTGTGACCAGAAGCC 
TGACAAAACAAACCGAAGGAAAGAAAGGTTTGTTCTGACTCCCAGTTCTGGGATCCAGTCCATCACTATGGGCAACCCGTGGCAGC 
60 AGGAGACTGAGCAGCTGGTCACAGTGCATCTGTGGTCAAGAAACAGAGAAAAGCTAGCCACTGTGGTGTAAACCTTTAATCCCAGC 

ACTTGGAAGGCAGAGGCCAGCCTGGTCTGCATAGTGAATTCCAGTATAGCCAGAACGACATAGTGAGACCTTGTTTCAAAGAAATA 
AAAGAATTTTTAAAAAGAGAAAGATAAATGTTTGTTCCCAGCTTACTCTCCTTTTTATGGAACCTATGGAATGGGGCCCCACATTT 
AGAGCAGTCTCCCTACCCATTTAGCCTAATCTTGATAACCTCTCAAGGACGTGTCCAGAACGTTATCTCTAATGTGACTCGAAAAC 
CTGTCAATCAACATAAACCAAGAGCATCATCAGAGTTAAATCACCCAAAACCAGTTTCTCCCACATACATTTTCAAGAACAATGCC 
65 TCCCAAACTTTGGTGAGAGACAAAGCAAGGATCCAGGGAGAGAAAATATAGTGTCCATACGCACCTCAGTTATTCCTGGTAGGAGG 

CAAAAGCAGGCCTTCCTGAACCACGGAATCAATGGAAGCTTCTGGAAGATTCACATGTCAGCATTTGGGAAGTGTGAGCACTTCCA 
GGCGATATCGGTGTGTTTAGGATTTCTTATCTTGTTTCAATAGTTCCTTTATGAAGGATGATGCTGCTAATGAGGACTATCCTCTG 
GGCCTTCCTCAGGTTGAGCTGTTCTGTCAAGTACCAGCCTCTTTCTATGGCTGTTCCTTCTATGCCCCCTCTGCTCTTTGAAGGCT 
CCTTGATCCTTCTAAGAAATACCCAGGGAGAAGAGGAAAGAAAGAAGAAACTGCAGGCCCCAGCTGTTCAGGAGGTCCTTGATCAC 
70 CTACAGAATTTTCTCACCTGATCTACAGATCCAACCCCCGATCCATGCATTCCCAAAGCATGGTCCTGACCTGAACTCCATCTCCC 

TCTCTTGACAGTGGCCAGCTGCCTCTTCCTGCTCATCAGCATCCTCCTCCTGAGCGGGCTCACCTGGCAACACAGATGGTAAGTCC 
AACACTGGAAGGACCCAGCACCCCAGTGTCTGGTCCCTGGCCTGGCATCGTGAACATTGCCTAGAGCTTGACCTCAGCTGACACGC 
TGGGAAGATGGCTCCGACGAAAGCATGAGATGGGTGTGCAATTCCTAAAAGCTTTGTTTAAAAAAAAATCGAATGTGATGATGGCA 
TTTGCCTATAATTGTATAATTCAAGAGCTGAGGAGGCAGGCAGAGGTGGATCCCTCATACTCTCTGGCCAGCCAGCCTAGAGAAAC 
75 TGGTGAACTCCAGGTTGATCAGGAGACTCTATTTCAAAAGTAATGTGAATAATATACTAAGGAACAAGATTCCAGGTTGACCTCTA 
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gactccacagtcatttactccctgacacacgtactcttactgaatgtgtatgcccggtactgagtgggttacattagcaaatgtca 

CCCCTACTCTCAGAGGTCTGTGCTGTTTAGAGATTAGGAAAACCTAGGCTTCCCGAATGTGCAGATAGCAAGAGTTTGAATCCTAT 
TTAGAGATCTTCAACCTTGCCATCCATCCACCAGGGCTCTACCAAGGTCGCTGGAACAGACCATGCCACCCCACCCTCCCTCCAAC 
TCCGCTGATCATCCACTAGAAACCAGCATGGGTAGCAAGGGATGGAGAGAGGAGACGGGGACCATGGCTAGACCAGGCTTGATGGT 
5 ATGGATGAAGGTTGCTAGATACTCACAAGGCTTTAAAAAAAACATTCTTGCATTTATCATTAAATACAGTGAAAAGCTCCCGGATA 

GCAAGAGCAGGGGGAGGCTCTGTATTCTGTGTCTGTGTGTCTGGCTGTGTCTGTGTGTCTGCCTGTCTGGGAGTTCCCTTGTTTTT 
TAGGCCCTAAGTATCTTGGTCAGTGATATCTGCCATGGCTCATATAATGTCTTTTTATGGATAAACATATTTTCAAGCCATGATTA 
AGTAAAGAGTTTTGTGTGAGACAGAAACCAGAAATCAGAAATCTAGGTGAACATACAAATTGCACGTGCATGTGTGCACACACAGA 
CACACACACAGACACACACACAGACACACACACACAGACATACACAGACACACATAGACACAGACATACACAGACACACAAACACA 
10 CAGACACACAGACACACACACACACACTGGGGGGTTGGAGGAGGACTGTGTATCATGGTACATTCCATTGATCTCAGCACACAAGA 

GTTGGAGACAGGAAGATCATGAGTTTGAGTTTGAAAGCAGTCGGGCTGTATAGAAATTCGAATGCCAGCCTCATAGTGAGAGCTGT 
CTCAAAGTAAATGAGTAAATAAGATGCCAAGGGATGTAGTTCATTTGGTAGAGTGAGAGCTGAGCATGCCCACGAAGCCCGGACTT 
GATCTCAGCACCATAAGAAACCAGGTATAGCGGCATAAGCCTCTAATACCAGCGCTCAGGAGGTAGAAGCAGGGAAATCCAAAGTT 
CAAGGTCACCCTGGGCTACATGAGATCTTATATTAAAAAACTAAACACATTATTTTTTAAAGATTTATTTATTTATTTATTTTATG 
15 TGAGTGCACTATAGCTGTCTTCAGACACACCAGAAGCGGGAGTTGGATCCCATTTCAGATGGTTGTGAGCCACCATGTGGTTGCTG 

GGAATTGAACTCAGGAATTCTGGAAGAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCAGCCCCAATACATTATTTAAAGAA 
GAAGAAGAATTAGAAGAAGAAGGAGAAGGAGGAGGAGGAGGAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGA 
agaaggaggaggaggaggaggaggaggaggaggaggaggaggaggnnnnnnnnnnnnnnknnnnnnnijnnnnnnnnnijnnnnnnnn 
knnnnnnnnnnnnnnnnnnnnnnnnnnnngaggaggagaaggagaaggagaaggagaaggaaggagaaaaggagaagt^agaagaag 
20 aagaagaagaagaaggaagaagaagaagaagaagaagaagaagaagaagaagaagaagaagaagaagaagaagaaagagttaagag 

tataaaaccatcttgagaaaagccagatacatcctcattagagtcagctgtgtgagatgttctgtccctgtctttgtttcatttcc 
tgtgggtgatataaaataccccaaccaaagcagcttaagagagaaggggcttctctgacttacaggtccaggatgcagtccaccct 
tgtgtggcagctaaggtggccgaaacccgaagcctttactcatatcacaccctccatcaaaagcagggatcaatgaatttgcatgc 

ACACTTATCCCAGCTCACTTCCTCTTTCTATACAGTCTAGGACCCAAATCCATTTAGACTGGGTTTTCCCACATCGATTACAGTAA 

25 taaaaacaatcccctgcaggcatgctcacagatgacctaatctaggtaatccaccattgagattcccttccggtaactttaggttc 

tgttaaattggcaattaacactaaatcatcacacgcctgacgtcaagggtgtgcccctcctgcccgagcaggttctggccagccct 
gatactttaaatctttaataacagagtcataggtatgtgggtgagaatccagtttcttccattcttttgttgttcatctggcctcc 
ttctcattttcctcaagtggagcaagaagcagaaggcattgaggtccacatgagggtaccccgatagttgctgtgctaagagttac 
tcatggccctgacactctacccatttccttaagatgttcttttagagttctgggagataaaacgtgatgtaatatgccttgacagt 
30 ctaggcccctcagtccttgtgagaccttcttcctgctcaggacgagcatctacctggcatggcattttcgtttggtgaagacacca 

gactcagaaccagaggacagggctcttcatgagcaacaatagcttagagtttacaatgtgaagcaaggagctgtctaagactgtga 

GATTCCCCTAGACCTCCCAGTAGCGGGGCCATTAGGGAGACTGAAATAGAATCTCAATATGACCCCTTTGGTCAAAGAATTTGTCC 

AAGAAAACAAAACAAAACACTTCTGAAATCCCAGCCACAAGGAGTCCAGCATAACAAGGTCCTGTTGCAGACACATAGGTGCCTG^T 

gctcacgtttgtacatatatatatatttacatgtgtgtatatatgtgtgtatatatatgaaaaaagtttactttctagaagctaat 

35 TTCATCTAATGCTGCCCTCTTGTGGCCAATTGGAAATCTTACCTCTGAATTCTGAAAATTTCAGTCTTTGCCACTTTGGAACACTT 

ACCAGGAGCTAGGAGGGCACTGGCTGGCTCACATTAGTTACGTTTTTAGGAATTTCATGGGTTTTGTTTTGTTTCGTTTCTTTTCT 
TTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTTGAGACAGGGTTTCTTTGTGTAGCCCTGGCTGTCCTGGAA 
CTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTCCCTCTGCCTCCCGAGTGCTGGAATTAAAGGCGTGCACCACC 
ATGCCCGGCCTCATTTTTTGTTTTAAATGTTCGCCCTGGGAATTTAATCCAAGGCCTTGAGCATGCTAGACACATGTTCTATTCAG 
40 CTATGATCCAGCCCTTTGAACTGTTTTGTTAATACTTTTCTCTCTTTTTCTGTTTCGTAATGTTGATTTTTGGGTGGGATTGGAGC 

ACGAGCATCCGGAAGTTAGAGGACAAGTTTTGAGAGTTGGTTTTCTCCTTCATTCACTAGGATTGGTGCCAAACTCCCTTACTCCC 
TGAGACATCTTTCTCCCCCAGTCGGATTGTTAGGTTTTGTGTGTTTGATTTGGTTTAGAGCAGTAGTCCTTAGCCTTCCTAATTCT 
GTGACCCTTTAATATAGTTCTGTATGTTTAATGGCTAATCTTACTCCAACTCAGCAGTTATTAGTCCACAGGACTAAATGAGGAAA 
AATCCACAACTGCCAAGTGTCAGACATTGCACCGCAGGCCACAGACATGCACAACCCAGCCCTGCTCGTAGGAACTAGTAGACTGG 
45 AAGAAAAAAAAAACTTGAAATATTTTTGTGGTGCTGAGGATACAGGTCAATAGTAGAATGTTTTCTCAGCCCTGGGTTCAATCCTT 

AGTATAGAAGAAAAAGAAGAAAGGGAGATATGGGTGGAAGGAAATACGGAGGGAGGAAGGGAATGAGGGAGGGAGGGAGGGAGGGA 

catttgttgaaagtctaagatggagatatgtaagcagaaggacatttaatctacatgggaatcaaaagacagctgactgagctggt 
atactctgaagtgtcagataaaacgagccaggaaacatctcctggaagaggaagctggggcacctatggaattgtgaatctgtgtg 
gtgatgtctgagagaaggttgagttgtaggacataaaatgaatgggcaccatggccacaatgataccacactgcccagacagtcag 
50 aaatactgtcatggaagatgaggccgcattgaggagctgggccaagatgctgatggtggtggcacctcagatcacctcacctagga 

gagaaaccgttatcttggccttctgggtgatctgctgcgtagaggcttaccgtgggcaatgtgttgacaatatgattgcattatgg 
tggaataaatccacatagaagttggtgactgtgcttttgtgggtctgtggatctgagtgaatggaggaaacaaaccaaggggtata 
gaaaagaattgagcaaattagtatgactggtaagctggataaaaagatggagtatggaagaaggatgagtcagagaggggccgtgg 
gtttctcagacagggagcctctgtagccactacatcctacagtgaaatgcaaattgggggtctcaagcaatgcatcccttagaggt 

55 TAGCCACAAGCATAGCCCAGTAGGACATCTTGCTCAGACCCACTCAGCTCTATAACCGGCCTAGAGTTAGTTGTGTTGTGAGATGA 

ccttctgtttgtttgtttgtttgtttgtttctcaaaacactgggttgaattgccagtgcacagagcagagactgagtgcacagcca 

GTGTTGGGCCCCTGGGTGGTTGCTGGAGCTTGAGGCTGTTTTTCGTCAGGTGGGAGGGTAACAAGATTCTGAAGTAGAACTCCAAG 
TTAGACTCTCAGCTAGGGGGCTCAAGGGGACTGTTCAGATGGAATGGGTTTGGGTGGAGACCATGTTGTTCTCAGTATACAATGGC 
ATGCATGGCTGTGACAGGGTTATTCTTCTTCCAGGAGGAAGAGCAGAAGAACCATCTAGCAAGCTAGAAAAGTCAGAGCCCAGGCA 
60 AGCGGATGGGAATCACAAAGCTCAAGCCAAATCTGAGACGCCAAGCATTCACCTAACGGCTGTTTCCTTCTGATCCCTGGGTTTCT 

AGAACATTCTGAAGTCACAGGACATAACAGCAACTCTATCACTAAACTGGACTTTGCCATTGAAGAATAGGATCTAACCACTTCAG 
CACAGCAGTTCTAAAGCTTTAATGGGAGAGAGGGCCCAACAGTGCTCTGTGTGTTTTGTTTTTGTGTATATCTGTTGATGGGAGCT 
GAGATGGTGTGGTCACTTTTCATGTAACATATAGTATAGAAAAAGTAGCTTTAGGTTGACTTCATTGTTACAACCCAGTTTGGAAA 
GCCCAAGTAAAACTCAGCACTAATGTAAATAATTCCTCCTCCTCCTCCTCTCTCTTTTCATCCTCCGCTCCATCTTCCTCTTCTTC 
65 CTCdTCCTTTTCCACCTCCTCTGTCCCTACCCACCCCCACCCATCCACTTTCCTTCTTCCTTTCTGCTCTCACAAGCTCATCCTAG 

CTACACGTGCATGGCTGGCTCCTTTTTCAACCTCTGTTTGCCTAACTGGCTCTTCTGATTTCATCACTTACTGATCAGCCTTTAAA 
ACTCTGAGCTGGCAAAGATGACTCTATCTATGTTCTTGGCTCAGTCCCAGAAGGAAACCCCCTTTTCATGAAGCTTCAGTTTTGAC 
AT C CTGAAG AACAGAAACTGTGGCAGAAC AAT CTTCAG ATAACATCAAAACAAAG TGGAGAAGC CACGGG AACTGTGG AG CTCTGG 
TATTCAGAAGCCTGTGTCTAGGGTCTGCGCCAGGAGCAGAAGGCTGAAGGAAGTCCCAGGACGTGGACTTAGATGCTTTCCCAGCA 
70 GGCCACTCTAAGCGCTGGTTTCTTTGGGACAGCTGTCAATTGTACGCTCAATTTAGCCTGCACTAATCTGATGCTTACAGGTGAAC 

ACTCAAGGCACAGGTATGGACTTGGTACATACCGTGAAAACACTGGAAAGAAAAGAATACTTTCAAGTTTACAGAAGGAAGGAAGG 

aaaaaggaagcagaggtggtgattatacaaaagattagctgtagactggatatcccaggcatcctcggataatgcccccgccccag 

CACCCTGATCCAGGTCACCAAAGCCTTGTGAGATCAGACTGCAGAGCCAGTCTGTCTCTGAGTCAGTAAATGTAGAATTTGGATTT 
75 AGTCCCCCATACCCTCCCCCACACTCCCCTACCCACCCACTCCCACTTTTTGGCCCTGGTGTTCCCCTGTACTGGGGCATATAAAG 
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TTTGGAAGTCCTGGTGGTGTCTTTATGCTGArCTCTAGCCCACACTTTGTGAGGCACTGGGCTATCCCAGTGTGCTCTCCTCTTCC 

ACAGATACCAAAAGCACCTGGGTTTGATGCTCAGACTTCTGAGCACGTTCTTGTTCAATCTCTTGCGTAAGATTTCCTCTCAGATG 

AGTTGAGTCAGATTCTCATGTTTAACAGTGTTTTAGGGGATTCACAGAAGCCCAAACTATCAGTTTTCATTTCTGAAAAGGCTGGA 

aaattttatgaaaaactttcaaaggtcagacagagccattttgagtcttttatgtgaccaagtatgaaccagatctttcctatcta 
5 tggtctcccctttccaaaatatatcttttgtggggacacggcaaggaggaaagttaaatagaatctcaagctactaattttagaaa 

agaaaaaaatattaaactcttactaaagagctgtgggtagtggtacacacctgtaagcccagctctcaggagactgaggcaggagg 
attgcagtgagtcagagatcagcttcacctacaagcaaaaccctgccttacccctcaacctttccataaaaacagtcttacttgtg 
taaaattaatttttaatacatatttgtgcacgatgtgtgtgcctggtgcccagggaagccaaaaaaatatgttcaatgtccctgga 
ataggtggttatgagctgccatggaggtgatgggatttaaacccctgttctctgaaaaagcagctagttctcttaaccactgagcc 
10 atctctacagccccattaaattgaattttattgtcattactcaatatgggagatggggtaatgataacaattttttttttataata 

ctaagatgtttagctattttactctccttcacaagtgtagagtagaattttctagaagctacatgcatgatattatcgctctggtg 
ttaacacataatggatttatcttgttaataaaagaattagtaaataatattttaaattttttctttgttttagttttaagatgatt 
aatatctatagatactagtgtacattaagaaagcctttgggatcctcaatcattttgcatggttttagtaattttttaataacata 
aagaaggtctgacagattatgctaaagagctattgtggtatggattagaaatggcccccacaggctcctgtgttcaaacatcagct 
15 agcagtgctgctttgggttttggaacctttaagaggtggggccttgcttaaggagataggtcactggaggtgaaccagacttgctt 

ccagtctccctctctgctgtcccaggaagccatcatatgaggagtttcacaacatacttctgctgccacagagtccctccagtaag 
gcacgtactggccactgtgtagtgtaccctctaaaactgagctagagctcccctctcctccctacactatctctgttgatgctttg 
tcacggtgatgaagaacataagtaaggcaaagacaagacatagtttggagactcacgtgagcatctcagccagactcaggcacagc 
tgcgatgtgggaattatcaagcatgagatgcaaagcaatggaaaatgaatcgttatgacagaagcctacatctagtcttcccttct 
20 tcccattagtaataatagcccgtgttttagaagaacacatctttttggtgttctaggtagcttatattgcaaatgtggcacaatct 

aagagaaatctgggatgagggaacctcagtgaaagattctccttgatcagattgtcccactgatgattgatatgggaaggcccaac 
ccactgtgaaaggcaccacccattggcaggatgactggggttatagaagcaaacaggctgagcatgagccagtgagcaagccagta 
agcagtggcttctctttggaagaagcatggctttcttccgtggcttctgtttgatctctctcaatgatagattgtgacctagaagt 
ataagctaaaataaaccatttcttacccatagttgcatcggttgtggtgtttatttcacagctacagaaaagtgaaacagaacatc 

2 5 TTTCTCCCAAGCTAATGGTGTTTGCCAGCCTCCTTCAGCTACCTGTGGGCATGTGGTTAAGCTCTGAACACAGAGGTGTGAGTAGA 

agcagtgtgtgacgtctgggctgtgccttgaagagaacataagtggcattttctctcttagctcttcaaaccagcaggcacatggc 

CTTGTCTTGGGAGCTAGAAATCCCAATGGCAAGAACCCCATTTTAAGTTTGACAAGGAGACAAAGTTGAAGAAGTCTAGACATTTG 

tctgatgccagggaggcattgcaacatggctgattgcattggactgaactttggtaaaaaaacaaaccagttgaggccatgacttt 

TACCTTGTGAGGACAAAATTAACGATCACTAACACCGGTACTGTTACCAGCTATATACAAACCCTCTTCCCATAACAAATTTTTTC 

3 0 TTACGGTAATACTGGCATCAAAATATTTTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAACGAACAATTACTTGTTTTGT 

GTTGAATGACTCTGCCTGAGAGTTCCCCTCCAGCAGGCAAGTTCCTGAGATGAAATGCATGAGTTCTTATGGAGACATCACCATCT 
CTCGGGGCTTCTGGGTAAGTCATGAATCGAAAATAGAAAGCTTCTGGGGTCCCTAAAGCCCTTCCTCTTATTTCCATTCCACTCCT 
CAAGCGTGAAGGATAAAATACATTCCCTGTTCTGCTGTAATATTAAGGATTTGGATTATTTTAGTCTGGTTCCTTGGCCATATAfC 
AAAACCTTATAGTAAGGGGCCAGTGAGATGGCCAGTGGACAAAGGTACCTGCGGCCAAGCCTGATGACTGAATTCAATCTCTAGAA 
35 CCCAGATGTTTAGAGACCTGGTGCCATTAACTCCACATGTGCACCATAGTACAGGCTTTTTTCCCATCACACATGCACACACACAC 

ACACACACACACACACACACACACACACGAAGCCCTTATTTGTAGCAGCAAGTTTAGCTACACACACACACACACACACACACACA 
CACACACACACACACACACATCAGTTAATTTTTGACTAGCTCAAAGGCTGAGCACTCCTAAACCTCCCTCTGCTAGCAAATGCTCC 
CTTCTGGTATTCCTGAGACTCCTGAACCTTCCCCTGTCACCCCAGGCCCAATGTAGAAGTGGCCAGTGGCTACTCACCTGAATTCT 
TACATGGCTGGTTGGCTTTCTCTCCTGCAGTGCTTCCGTTCTATCCTTCTCCCCTGAGTGTTCGCCATTCTCTGTCTTCATTTCTC 

4 0 CCAGTTCCTAGCCTGCGCAAATCTAAAGGTCCCACCTTAGTCTACCTGTCCAGCCATTAGCTTTTGGCTCTTTATTGATTGAACAA 

AAACCAATTGGGGACAAGGACCTTCAGCGTTAGGACATGCAGATTCCCAATTTGGGGGGCCAGATTAATTCAAAGCATTGGAACCA 

ATCCCCAACACTTATATATTAGAGGCAGAACTTGGGGATACAGTCTCCTTGAAGCTAAATTGTTCTTTGGATAAACAACACTACTG 

gtgacatagaagagataaaaaccctacaaacttggtgtttttgttattgagacagcgtctcactgtgcagcccaagctggccttga 

GTTTACAGTCCTATTTCAGCTCTCTGGTATTTCAGGTATGCATCAACTTACCAAGCTATAAACTTGGCTTTCTTGAGCCTTGAACT 
45 XCCTATGTATTGACAAATACCCTTGAACTTCTGGTCCTCCTGTCTCTACCTCCTGAGTGCTGGGATCACAGACACATACCACCATG 

CTCCATTTACACAATGCCGGAGATAGATCACAGGGCCTAGTGCAGATTAAGCAAGTACTCTGGCAAACCAGACCAAAAAAAAAAAA 
ACCAAAAACCAAAAACCAAAAACCAAAACCAAACCAAACCAAACCAAAACAAAACAAAACCTGAGACAGACACCAGTATATTAGGA 
TACTCTTGAATCCTCCCTTTTTCGTCCCCTCCAAAATTGCAACTAGAGTTGTAAGTTCTGCCCCCCATGCAAACAAACAGTCCAGA 
TAAACTGAACTCTAGTGGTAAATGTCAATGAGGGGGACCTCTGATCCACATATGTCAAGATGGAGGTTTGGAAACACTACATGCAG 
50 AAACTCCATAGCTGAAGTCACAGGATGGCGGGGTGACACTCTGTATTCCAGCTAACAAGCTAGGGAACTCGACTGTGTGCACGTCC 

CTTGTAACCACCTACACATGAACTGGGAAACCTAAGATCCCTGGATGTTAATCTGCTGGGTTGAAAAACATTCCACCTCCTGTGTG 
ACCAGAGAAGTGGGGGAGCAGGAAACAACAGAACTGGTTTCCTTCCTACCCACTCACAGCCTCTCTGTGATGGCAAAGGGAAAGAT 
ACAGAGTACTTAAGGCCAAAGCTTGAGACTTCTTGAAGCTTTGTGAGTTGTGGAGGAGAGACAGTTCTAATCCCAGAGTCCTTGTT 
AAGCTGAGGTACCTGAGAATTTAGAATGGTCTAGCTGTGTTTTGAGACCAACCACTATGAATACAAGCCCGGCAGACTGGACTTGG 
55 aaaaacaagggaaaattagagacgtcctctgaattttcctttaataaatatggctcaaacaagatccaagtgttcctacctgccca 

acttgtaaggcatggttagctgaggacacaaacaggcatacctctcaggggaaagagctcagggaccctgccacaggcctgcagca 
aagtgagtctccagatgggcactgtcctgggaattgaatggacacccacagacatgcaggctgctacctgctacactccctctcca 
ttatacaacatctttgaccccaaggtcaaaatttaaaccaaattcgaattgagttaataattaatctaggaaattcctgcagtgga 
taaaggaaataaacttgggatgaaaaatattcaagcgaggacactgagggcttagaatcagatattaaccactatgactataaact 
6 0 attgttcttaccctaggtttggaggccaatctgttcccttgtcttaggaaaaatacataatattttgctccacaaaggacacgttt 

gggagtcatggccatttcctttcctctccaacaatttccatccctgaagatgtcttgtgtgtatgtgtgtgaatgtgtgtgtatgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcatcaaacactcaacaggaagcaacttaagggaaaaaggtttgtctggaattgct 
GTTCTAGGG AATGTGGCTCAT CTTGGCAGAG AAAGTATGACAAG AGATGT AG AAG AAG CAGGT C ACATCT AAAATCT AG AAACAG A 
GGGATAGTGATGGTCAGTTTGCCCATGAAACGGTACCAGACATTTCAGATGGTTCTTCCCTATTCGCAAGCATCTTAATAGACCCA 
6 5 CACAGAGGTGCGTTTCCATGGTGATTCTAAATTCAATCAAGTTGAAAATCGTCATTAACAATTACAAATTCAAAGAAATCCTAAAA 

G ACACGTTATGGAATAC AAGG CG AACCCATTATGCTATCTCAAAGCAGGTACGAATGTCCATC CGTCG TTGGTGG TCCACAAGGGG 
AAATACTCTTCACCACACTCGTATTTTTAACTGAAAAATACGATCGATGCATGCGTATCCATTCCTGTGCTGGCTGGTTTTGTGTC 
AACTTGACACAGCTGG AGTTAT CACAGAGAAAGG AGCTTTAGTTGAGG AAATGCCT CCACG AG ATCCAACTGTAAGGCATTTTCTC 
AATTAGTGAGCAAGGGTTTGGAAAGGCCCCTTGTGGGTGGTGCCATCTCTGGGCTGGCAGTCTTGGTTCTACAAGAGAGCAGGCTG 
70 AGCAAGCCAGGAGAAGCAAGCCAGTAAGTAACATCCCTCCATGGCCTCTGCATCAGCTCCTGCTTCCTGACCTGCTTGAGTTCCAG 

TCCTGACTTCCTTGGTGATGAACAGCAGTATGGAAATGTAAGCTGAATAAACCCTTTCCTCCCTAACTTGCTTCTTGGTCATGATG 
TTTTGTCCAGGAATAGAAACCCTGACTAAGACAATTCCCCAAGCTGAAACTTAAAAGAGACAGCACCTGCTTCACCAACTACTCTT 
TGCTTTCCTTGCCTGGTAAGTTTAAAGATACGTTGTTTTTTCTATCAGTGTTTCAGGGTGTAAAGACCAATTAGAATATACTCAGT 
CAATTTTTCATACAATGTAGCTCAAATACAAAACACATTTGTATGGTTACAAACCATGAATGAGCTGTCATAGTTACTGAAGCTCA 
75 CCTGGCTGGTTGTGATGGATATCCAGACTTCCGGACCCACATGGAAATTACAGCTGTGCTAGCTGTCTTAGTGTTAGAAGATGCTA 
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CTACGTAGGCTGAGGGAGAATTCTTTATAACAGTCTTACTCAGTTATGAGTCCTGTATGTTATACTACTGACCTGGCAGGCAAGAT 
ATGCTCACTGGTTCAAGAGCTTCATGATTGATGAGCAACTACTTTCTGATTCAATTTGAGGCCTGTTCCATTCAACTCATGTCTGG 
TACAGTAAC CTTG ATCAAAAGT CAGAGTC C AGGCAGGCCAT AGGT ACCACT AGAG AAGNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNfrnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^jnnnnnnnnnnnnnn^ 

f^}>J2\7^^1<rNNNTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT^n^ 

NNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNT^^ 

^^NNNNNNN^mNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^r^WN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

1 0 NNNNNNNN^mNNNNNNNNNNNNNNNNNNAAGAAAATGAGCTGTC^ATAAACGCTCAGGAAGCCCCCr^ATTCTTTACAATGGAGTG 

TTGGTAGACCCTATGCAGGTTGTGAGCATGTAATCACAGCTTCTGAGTGCAATACACATACACACACACATACACACACATACACA 
CACACACACACACACACTCTGTGGAAATAGAAAGAGAACTATCTGTAATGATAGAAGAGATCAGTGGTAGAGGACAAGCGAGTAAT 
GAGCATGAATATGATGCAAGTGCATCCTATGTACATGTTTATCTGTGAGAAAAGAGACCATCAGCAGGAGGGAGGGGACAAGAGGG 
TAATGACCCAAATGCATTATATATACACGTATTAAAATGTCATAATGAAGTCTATCATTATATACATCATTATGTACACAATGAAT 
15 ATATGTATCAACTTTAATTTTTTCAAAACAAGAAATTACAGCTTTCTCATTGAATCTAGAGTAAATCTGGCCTCATCCACTAGTTG 

GCAGGAAAGCAAAAAGTCTTGTCTAGTTTAAACAATTCTAATAGGCATTGCTGGATTTCTAATGAACAAAAATGCTTCCTCCAGAT 
CAGCAAAATGGCTCAGCAGGGAAAGCACTTGCCACGAAACTTGACAACTAGAATTTGATCCCTGGGATCCACGTGGCAGAAGGAGA 
GAAACAATTCCCACACGTTGCCCTTTGACCCGCTTCTTCCAAGCAATGTGGAGACAGCTGGAGAGAAAACTGGCTCCATCCAACTT 
CACAGTTCTGT AAAGAGTCAG AGTCT ACAG AGGTG AC CGTCCAC AAAGG CAGTG CT CCCAGATG CAGACACTGATT CAG CCTCAC A 
2 0 GCTCACAGTTC^TTGTGAAGGGGGAGTCGGGGGCAAGAAGAGCTCAAGGCAGGAAGTGNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn , JNNNNNNNtn^NNNNNNNN^^ 
NTCNNTttjfln^NNNNNNNNNNNNNNNNNNNNNTNNNNNNNl^^ 

TAGCTATCTTCAGACACACCAAAAGAGGGCATCAGATCCCATTATGGATGGTTGTGAGCCACCTCATGGTTGCTGGGAATTGCACT 

CCAGAACTCTGGAAGAGCAGTCAGTGTTCTTAAGGGCTGAGCCACCTCTGCAGCCCTATAGCACCCGGGGCAACCTGTGTAGGGAT 

25 gatattgcccacagagagctcaattgtccctcatcgatcatcaatcaagaaatgcittagagacttgcacctcctcagatgag 

MOUSE SEQUENCE - mRNA 

aaaagccaagatgacagactgagagcctgagcccttgtcttgcattctcccaggaagatgcagtaaaggggttgacccaatatact 
gcagagaatttcatccagttccctcctccatcctgatcccatgtgccaggaagatggagccacgcttgctgacgttggggtttctc 
30 tcattaaccatagtacccagttgtcgggcagaactgtgtctgtatgacccacccgaggtccccaatgccacattcaaagccctctc 

ctacaagaacggcaccatcctaaactgtgaatgcaagagaggtttccgaagactaaaggaattggtctatatgcgttgcttaggaa 
actcctggagcagcaactgccagtgcaccagcaactcccatgacaaatcgagaaagcaagttacagctcaacttgaacaccagaaa 
gagcaacaaaccacaacagacatgcagaagccaacacagtctatgcaccaagagaaccttgcaggtcactgcagggagccacctcC 
ttggaaacatgaagattccaagagaatctatcatttcgtggttggacagagtgttcactacgagtgtattccgggatacaaggctc 
35 tacagagaggtcctgctattagcatctgcaagatgaagtgtgggaaaacggggtggactcagccccagctcacatgtgtagatgaa 

AG AGAACAC C ACCG ATTTCTGGCT AGTG AGG AATCT CAAGG AAG CAG AAATTCTTCTCCCG AG AGTG AG ACTTC CTG CC CCATAAC 

caccacagatctcccacaacccacagaaacaactgcaatgacggtgacatttgtgctcactatggagtataaggtagcagtggcca 

gctgcctcttcctgctcatcagcatcctcctcctgagcgggctcacctggcaacacagatggaggaagagcagaagaaccatctag 

caagctagaaaagtcagagcccaggcaagcggatgagagcccaggcaagcggatgggaatcacaaagctcaagccaaatctgagac 

4 0 gtccaagcattcacctaatcggctgtttccttctgatccctgggtttctagaacattctgaagtcacaggacataacagcaactct 

atcactaaactggactttgccattgaagaataggatctaaccacttcagcacagcagttctaaagctttaatgggagagagggccc 

aacagtgctctgtgtgttttgtttttgtgtatatctgttgatcgggagctgagatggtgtggtcacttttcatgtaacatatagta 

tagaaaaagtagctttaggttgacttcattgttacaacccagtttggaaagcccaagtaaaactcagcactaatgtaaat 

45 MOUSE SEQUENCE - CODING 

atgtgccaggaagatggagccacgttgctgatgttggggtttctctcattaaccatagtacccagttgtcgggcagaactgtgtct 
gtatgacccacccgaggtccccaatgccacattcaaagccctctcctacaagaacggcaccatcctaaactgtgaatgcaagagag 
gtttccgaagactaaaggaattggtctatatgcgttgcttaggaaactcctggagcagcaactgccagtgcaccagcaactcccat 
gacaaatcgagaaagcaagttacagctcaacttgaacaccagaaagagcaacaaaccacaacagacatgcagaagccaacacagtc 
50 tatgcaccaagagaaccttacaggtcactgcagggagccacctccttggaaacatgaagattccaagagaatctatcatttcgtgg 

aaggacagagtgttcactacgagtgtattccgggatacaaggctctacagagaggtcctgctattagcatctgcaagatgaagtgt 
gggaaaacggggtggactcagccccagctcacatgtgtagatgaaagagaacaccaccgatttctggctagtgaggaatctcaagg 
aagcagaaattcttctcccgagagtgagacttcctgccccataaccaccacagacttcccacaacccacagaaacaactgcaatga 

CGG AG ACATTTGTG CTCACAATGG AGTATAAGGT AGCAGTGGCC AG CTGCCT CTTCCTG CTCATCAGCATCCTC CTCCTG AGCGGG 

5 5 ctcacctggcaacacagatggaggaagagcagaagaaccatctag 

HUMAN SEQUENCE - GENOMIC 

ctgtgcctaggctggagtgcagtggcacaatcggtagctcactgcagcctcaaccttccaggctcaaggatcctgccacctcagcc 
tgctgagtagccgggactactggcacgcaccaacacacccagctaatttttaatttttttctagagaatctggtctcactatgttg 
60 cctaggctggtctcaaattcctggtcccaagcaatcctcctgccttagcttcccaaagtgctgggattacaggtgtgagcccccac 

acccagcccacttccgctcttagggagaggcgagtgcatttcagagagcactcgatgctcccaaaagaagaagttgacagagccca 
cgtcccctcagcccttcacacagcctccccttgtcttcctctcctactcagcactgtggctgcactaggacccctcatgatgacca 
agatcctcataaagaggacaagaagttcatccagtaccagtcaggccaatatcccaaaattagcataactggcagaaatgcagagg 
catcaacaactcctcttgacaacagggttggtagaagaatcaagggcctaattttgatgcctggcacaggttatgggagcagcaga 

6 5 gtacatgctgcccagcggcttccagaagctcctggtccaccccgtcaagaagccggaggtcctgctgaggtgcaacacatctcagt 

gtgctgagactgccctcaatgttgcccccaagaactgcaaagccatcctggaaacagtggcccagctgcccattggagtcaccaat 

cccagtgccaagctgtgcagcaaagaaaaggattagactgctcatgtgcacgttttatttgtttttaaattaaaaaacaaaaaaaa 

gaaagaaggaggaagtggaggaagaggaaggaggagggaggaggaggaggaatttacatcagcaggccgatcacatactagtcctt 

gaattcatggttgaatgtactgaccattctccctacggacacttgaaggtttccatcaaacccttcataacatattgcataattgt 

7 0 ggactctagacttgggccacaactgagtgattttttttttctcaaacccaattccacaaagtaaaagcctgatgaaatacagtgaa 

ggctgatgccttattaactgtgtttcccaaatccagagctctaaaaaggttctgcatacagtcattcattcaatgcttaacgactg 

agcattaattccatgctaagtactgaactcagcactaggaataagaaggcgacctagaggcatatcctctctctaaagatgcatag 

agcctcattggaatgatcagccgtgtctccagagagctacaaggcagttttcaattggtaaatgccctgagagtgatgggcttgtg 

gcatgtgtaagggttagacagacctgggacctagacatgacaccactcctgacgaattatgtgagtgtgggtgtttcacaaccaca 

7 5 ATG AG ATG CAATG CCTGCACTTGTAACATGG AAATAGTG ATGGCATGCCGGCCC CG C CAGATTGCTGTG AG AAGTCAGCGG CAG AG 
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5 



10 
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20 
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40 
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50 



55 



60 



65 



70 



75 



acatgcaacattctcagcacagtgcttgccatgtagtaagggcctagtcagtgctagtgattcctttcaatattcctaagatgcag 

ATAAGGGAACAGCCCAGAGGAGGGGGAGCACTTCCAGAGGGAGGGATGCGGTGAGACTTCCTTCAGCAGGGTAGCACTGGAGCTGG 

GTGTTAAGGAGTGAGTGAGCTTTGGGCTTATGGATTTAACAGAGGAAACCAAGAAAAGAGGAGGCGGTGTTGCAGGAACAGTGAGC 

AGTTGATGATTTTTATTTTGTTCTCTGGTCTGCTTGGGAACATTTTTGTGGCAAAGACAGCATGAAGGATAGCGAAGAATTAATAC 

TGAAGAGATAGGCCAGGGCAGGTTATGAAGGATTTTGAATACCGGGCTAAGAAATGTGGGCTTAATTTCAAAGACATTATGGACAC 

TCCTAAAATGTTACGTTGTAGATAAGGGAAAAGTATTCTTCCAGAAGATTAAATTGGGGCTGGGCACGGTGGCTCACGCCTGTGAT 

CCCAGCACTTTGGGAGGCGAAGTGGGCAGATCACCTGAGGTCAGGAGTTTGAGATCAGCCTGGCCAACGTGGTGAAGCCCCATCTC 

TACTGAAAAAAAAAATTAGCCGGGCATGGTGGTGGGTGCCTGTAATCTCAGCTACTTGGGAGGCTGAAGCAGGAGAATCACATGAA 

CCTGGGAGGCAGAGGTTGCAGTGAGCCAAGATTGCACCACTGCATTCCAGTGGGCGACAGAGCAAGACTCAGTCAAAAAAAAAAAA 

AGATTAAACTGGAAGCAATGGGTAAGAATGGTGGAGTGGAGAGACACATTTGAGTGAGGGAAGCCAGCTGAAAAGCTGTACAGACG 

TCTAGACAAAATGTGACACAAGCATGCCTTCACCTCCCTGCAAAGACCACAGACCACTGAGCTCCAAAGGGGGTTTGGAATCCTTG 

TCCTGGGCCGCCATTGGTAACTCATCAGTGCTGGCTTGAGAGATAAACTCTATTATCCATCCCTGAACTAAAATCATGACAGAAGT 

GGCCAGGGAGCTTTGCTGCTATCCCCCCAGGAAACACGTCCTCCACTCAAATGGAAAGAGGACCCTCTGACAACATCTGTGGGACC 

CAACAGCACTGGTCACCACAAGCCACAAAATGTTAACAAAGTCAGTTTTCAATTGTTAGGGACGGAGGACTCAGTTCATGATTCAT 

ACAAACCAACTGTTCTCTCCCAGTGTTTTCTGGGTGGCACAACCCACAAGTCAACAGTGGCTTGGGAACTAGACATTTGAGTAGAG 

TTGGGTTATTTGATTCATAGTGGATTTTGGTTTTCCACGGGACCCCTGTGCCCTTGTCTAGTAGAATCTGGTGGAAATTACAAACT 

GCAGAAATTCAACTCAGTGCCGCAATAACAGGATGCACCTGTAGATTTCGTAGAATTAGCAGCAGCATTCTTTCAATACCAGTTTG 

AGAGAAATAACCCTGTTTGCATAGTGCCAACTGGGGCAGAATCTGAAGTGTCTTGCCTGCCTCTCGGCCATGGGAGGCACCGATCT 

CAGCAACATCTATCCAACCGCCATCCACTTAACAAGCAAAGATGGAAGGCCCTCGTGCTCCAGGCTATCCTGCAATGGTTCATTTG 

CTTTTGATGGGATTATCACTTTGACAGATGTGCTTGCAATTAACTGGGGGCTTTCTGCTTCCAATCCAAATTCCCACAGGTGGATC 

ACTGGCTCTTGGGGAGCAAAAACCCTTCTTTGTTTGTTTTTGCTTCTCCCAGAGCCTGGGCAGAGCTCCCCATTCCTGGATCCTAC 

GTTGATATGCAGTGAATTGAATTATACTAAAGGGTGCACCCAAGAGTGCATGAGCTAAGTAAAATGTAATTTGTGGGACCTCATGT 

GGACATTTCAGGTCCATGTGTACAAGATAAAGGAGAGAAAATCCTGGGGGACACCACAGGCCTGGGAAAATGACCTCCTACTAAGC 

CTAACAAGAACATCCAGTACATAAACAGCAGGCTCTCTGCAACCGCTTCGGTCCTTCCACTGCCACGCTCCCAGAAAGCAAAGGGT 

TATCTCCTGTTCGGATTTTGGCTCTGAGACCACAGCTCAGCACATCACTCCTCTAGAGAAAAGAAAGTCTAAGATGAGAGAGTGAG 

GCTGCTTTCATGTGGTGCCAGCGTATAGTGCAGGGCAGGCCTGATTGCTGAACGGATCCCTGCAGACGTGAGCGGTCACTTCCCCT 

TTTGAGGGCCCATTTCTrTTCCTCTTTGAGGAGACTGTGAGCGTCCTCAGTGCAGGGCTATGTTTTAGCTTCTTGGCTCTCCTCAC 

AGGTTCTAGCATAATTCTTTGATTAATTGCAGTCAACGTTTATTGATGGATTATGTGACAGAGGTGAAATTCTTTGATCTGGGTTT 

GAGTGCAGTGGTGCAATCATAGCTCATTGCAGCCTTGACCTCCTGGGGTCAAGCGAACCTCAACGTCTTGGCCTCCTGAGTAGCTG 

GGACTATAGGCATGCGCCACCACGCTCAGCTTCACCTTTTCCTTTCCTTGTGCTCCCCTGGCAGATATGCTGGTAAACAATGAACC 

AGTCAAGAGGACAGCAACAGGAGGAAAATGGGAGAAACCCCATTATTCGTGGACTAAACAGGCTTCCCACTAGTCCTGGCTCACAG 

aggaagtcatgctccatgtttcaaatgtcctcaaagctcgttcaactccaaaatgcatgaagacaaaatgggaattttactcaagA 

TTTTTGTGGGCTGTTGGGGAGAAGAGTTAACATTGCAAAGCATATTGCAAACTCTTATCTTCAAATGATTTTAAAATTTTCTTCCA 

AGCTCTTTATTATTTCTCCAGAGCTGCCCTGCTCTTCCCACTCTGGGTCCTTTCTCTGCCACTCTCCTCAGCATGACTTCTCCCTA 

ATCGGCCAGCATTTCTTTTATTCTATAGAGCAAGTTTTCTTGCCCTGGGCACCTCTCATTTGCATGTTATACCACCACACCAAGTG 

AGCCTCAGAGCACCAGTGTTTTAATCCCTGAAAACAGTCCTTACGGGATTCAGCACAGAGGTCCTCTTGGCAGCCTGTAGTCTCCA 

GAGTGACACGTCCTCAACAGTCAAAGTGAGCAAGCTATGGTGCCCATCACCAAGTGGGGCTCACCATTTCCCTCTGCGTTCACTTC 

TCTCCTACCTTCTTCCTTATCCCATCCTTCCTCCTTCCTTTTTTTTTCTGCATTCAATTATTCATGGTTATTCATTTCATACGGGC 

ATCTGTGCCACTTGGTTCTACAGGCATTTTTTTTTTTTGAGACAGACTTTTGCCCTTGTCCCCCAGGCTGGCGTGCAGCGGTGTGA 

TCTTGGCTCACTGCAATCTCCACCTCCTAGGTTCAAGCAAGTCTCCTGCCTTAGCCTCCCAAGTAGCTGGAATTACAGGCATGTGC 

CACCAAGCCCGGCAAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCAGG 

TGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATAACAGGCGTGAGCCATCGTGCTCGGCCGGTTCTATGGGCATTGTGGAAGT 

GACCGTTAACAAGCCCCAAGGGTAAGTAAAGGAAAATGAAAGGTGATTGATTCCTCACCACCTCTCCCCTTTTTTCCTCTACTCTT 

TGCCCCTGCTCCCCAATCTAGACTCTAATAAACAGAAATGATTTTTGTTGCAAGCTGAAAACTCGTTCTTGTGGTTGGGGCTAGGG 

GGGTGGCAAGTCAAGCTTTAGAGTTGTCTGGATAATAAATGCTGTCTTCAAGGACTGTCCAACATTGTAGGAACAAGAGAACAACC 

CAAGTGAACAACTAACTCCTGTTCACAAATGCTACTGCCTCTCTGCCATCCCCTAACCTCAGCCTCACACACTTGAATTTCGCCAA 

TCCATTTGATGAGCTCAAATCAGTGAATTTTCTCCTCGCCAAAGCTCACAAATTCTGTTCCCCGCTTCTTGCCCCACATCCAGGCA 

ttaccaactgcattttccctttgcctgatattctggcatcaagcctccttgccattccaatttatttcaccttcctccagtcctta 

tgatttccttcctgaagagtatttcagcatctctatgcctcaatcttccctgcacaccacaccagctcggcctcatcatcacatca 

cttggctatgtcccgcctgggttagacagcttcagtggctgaagtccatagatcttattctgtttttcgaggtccacctgactctg 

aatccagctgatatttctgcccttagcttctacccctctctacttctggttaactatggaccacactctgcttcctcaggaaccac 

ctaccaaggccgtatccatccttcaaggacaatacgtgggcctttcctgatcacatcagctcaacaacttttccctcctacatttc 

AATTGCTCTTCTTACCATAATCATT AGT ATTCACCCCACTGT ACGTCTAG AAAG AAAGTGGTCT TAAACCT AAGGG AAG GCAG TCT 
AGGTCAGAAATTTGTTGTCCGCTGTTCTGAGCAGTTTCTTCTAGGAAGTACCAAACATTTCTGATAATAGAATTGAGCAATTTCCT 

gatgaagtgagactcagcttgcactgttgaccggctgtccctggatgaacctagttacttttaaccaaatgttcctttcttgaact 

TGTTCCTTTCTTGAACTTAATCTACCAATGTTATCTAGATAACTTTCCTCAAAAAAAAAAAAAAAAAAAAAAACCCTCTACTAGGA 

AAGAAATCTTTG AACCGG ACTTATTGGAAATTACCTCCTTGCAG CAGGTTTGAAACAAAACTTTGAATTTG C CTCAC AAAG AATTT 

GTCTGAAACTGCTTTAGTATATGCTAGTTATATTTGTATGCACATGTGGCTTCATACATAGTGGTTGGACACCCATATGTGTTATG 
CACTTTGTTAGGTGACGTAAGTTCACAGATAAACTGGACATAGGGCTATCCTCTAGAGGCCCACAGTTTGACACCTTAACCTGAGA 
TCCTTGGACCTTTGAAGTTCAGAGTGCCCACAACCGCTGGGTGTGGTGGCTCACACTTGTAATCCCAGTACTCTGCAGGGCTGAGG 
TGGGAGGATCGCTTGAGTCCAGGAGTCTGAGACCAGCCTGGGCAACATGACAAAACCCCATCTCTACAAAAATTACAAAAAAAATT 
AGCCAGGCCTGGTGGTGCATGCCTGTGGTCCCAGTTACTTGAGAGGCTGAAGTGGGAGGATCACTTGAGTCAAGGAGGTAGAGGCT 
GCAGTGAGTTGAGATGGCAACACTGCACTCCAGAAACCCCATCTCAAACAAAACAGAGCAAAACAAAACAAACTGCCCATAATGCT 
CCTGAAACTTCCTACGGATTTATCCAGAGTATGTGCTGATGTGCATTTTTTCCAAGGAGGGAAACCAAAGGTTCTATCAAATTAAG 
AAAAG AGTTTTTACCATTGTGG AAGACAGT ATGG CG ATT CCT CAAG CATCTAAAATCAGAAATACCATTTG ACC CAGCAATCCT AT 
TACTGGGTATATACCCAAAGGAATAGAAATCATTCTACTATAAAGTCACATGCACCCGTATGTTTATTGCAGCACTATTTACAATA 
GCAAAATGGAACCAACTGAAATGCCCATCAATGAGACTAGATAAAGAAAATGTGATACATATACACCATGGAATACTATGCAGCCA 

tgaaaaggaatgagatcatgtccttggcagggacatggatgaagctggaagccattatcctcagcaaactaacacaggaacagaaa 

ACCAAATGCCGCATGTTCTCACTCATAAGTGGGAGTTGAACAATGACAGCACATAGACATAGGGAGGGGAACATCACACGCCAGGG 

CCTGCTGCAGGGTGGGGGGTGGGGTGTGAGGGGAGGGAACTTAGAAGACAGGTGAGTAGGTGCAGCAGACCACCATGGCGCACTTA 

TACCTATGTAACCAACCTGCACGTTCTACACATGTATCCTGGAACTTAAATTAAAAACAAAAAAGAGTTTTTAATCCAAAAAAGAT 

TAACAGCAACTAGAAGAAAGAAAGAGATATAAACAGTGAATTGCAATGCAGCACGGCAGGTGTTATGATGGAGTAGAAAGGACTGG 

AAAAGGCCTCCTGGAGGAAGGGACACTCAAGTGTCTTTCCATTTCACCTGTAAACTCATTAAGGGCAAAAGCTTTGCTACAGCTTC 

AGTATGAGATCCTGGGCAATCCGTGACAAAATGGGTCTGCTTTTGCACCCCCAACTTCTTCTCACATCCCTGCATCGTGCCATGCA 
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GCATCAACTGGAAACCTCAGCATCAGCAAACGACGACAGAGCGTTCATCCGTAAGGTGAACCAGAAAAGCCAGTTCAATGACTTGT 
TTAACCATGGTCCATCTCAGAACCAAGAGTTGGGCCTCTTATTTACCAGAAAAATTGTGGGGGCTTTGTGATATGGCTTTAAAAAA 
ATCTTGTAATTGCCAGGCGTGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGAATCGCCTAAGGTCAGGA 
GTTCGAGACCAGCCTGACCAACATGGTGAAACTCCGTCTCTACTAAAAATACAAAAACTAGCTGGATGTGGTGACGCGTGCCTGTA 
5 ATCCTAGCTACTCAGGAGGCTGACGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCAAGATTGTGCCATTGCG 

CTCCAAAAAAAAAAAAAAAATACATTAACATAAATTTAAATATTTTATAATGACAATCCACATTAACTACTTAAAGCATAAGCTAT 
TTTCCAGGAGAGGCAGCAAGTGCATTCTACTCCCATGCCCAAGAAGAAAGGAGCGTGACTTTGGTGGGAGTACTAGGAGTTTCTAC 
TGGAGCACTTGCCCGCAGAGTGAGAAACGTTCCTAGAGAGGAAGTTATACCTGCTGTGGAATTTAAGAGAATCTTGTCATATTTTG 
ACAAGTTTTTTGAGATGGAAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCAATCTCAGCTCACTGCAGCCTGCACCTCC 
10 TCGGTTCCAGCTATTCTCTTGTCTCAGCCTCCTGAGTAACTGGGATTACAGGCGCCCGCCACTACGCCTGGCTAATTTTTGTATTT 

TTAGTAGAAATGGGGTTTTACCATGTTGGCCAGACTGGTCTCAAACTCCCGACCTCAGGTGATCTGCCTGCCTCAGCCTCCCAAAG 

TCCAGGCTGGTCTCAAACTCCTGACCTCAGGTGATCCACCCACCTTGGTCTACCAAAGTGCTCGGATTACAGGCATGAGCCACCAG 
GCCCAGTCAACGTGATGTGTTTTGGAACCCTGAATTCCTTGGCTTGCCCGGAGGGTTTTCTTTTTGTTAATATCTTTGCTTGCTTT 
15 CTAGTATTTAAAAAATTGTGTTTTGCTCTAACTATGCAATGGCTTTAAGTCTTAGACAAATTTCCAGGGAGCAAAACACACTCAAC 

CATTT C ATAATAAT CAGAAGAG AGCTCTG AT CAAT AAATAAGC AAG ACT GAATTTTACAAAATAATCCAAAGTTTAAAACCAAAG C 
CCACTTTTTGCATGATCCTTTAAGAGAAAGAAATCTGGAAGCAAAACACCTTATAAAATGACAATGCACTTTCAGGAGCCCAGGGC 
ACTGTGGTGAAATGATGATGGCTAGTACAGGTTATAAGCCTTGGGGAATTATTTATGAATTCTCAGGATCCTTCAGTTCGCCGCAT 
CCTTCTCCATTATTTGAATATTGGAGGCTGCCTGACCAGAATCTTGTCAGGACTTTGCTCCTTCATCCCAGGTGGTCCCGGCTGAC 

20 tcctgaggacgttacagccctgaggggaggactcagcttatgaagtgctgggtgagaccactgccaagaagtgcttgctcacccta 

CCTTCAACGGCAGGGGAATCTCCCTCTCCTTTTATGGGCGTAGCTGAAGAAAGGATTCATAAATGAAGTTCAATCCTTCTCATCAA 

CCCCAGCCCACACCTCCAGCAATTGAACTTGAAAAAAAAAACCTGGTTTGAAAAATTACCGCAAACTATATTGTCATCAAAAAAAA 

aaaaaaaaaaaaacacttcctatatttgagatgagagaagagagtgctaggcagtttcctggctgaacacgccagcccaatactta 

AAGAGAGCAACTCCTGACTCCGATAGAGACTGGATGGACCCACAAGGGTGACAGCCCAGGCGGACCGATCTTCCCATCCCACATCC 
25 TCCGGCGCGATGCCAAAAAGAGGCTGACGGCAACTGGGCCTTCTGCAGAGAAAGACCTCCGCTTCACTGCCCCGGCTGGTCCCAAG 

GGTCAGGAAGATGGATTCATACCTGCTGATGTGGGGACTGCTCACGTTCATCATGGTGCCTGGCTGCCAGGCAGGTAAGGGCCTGT 
GGGTGCCCCCGGAATTCCGGGAAGGCTGATGGGCATCCCTCTTCCCAGCCACAGAACCAGAGGGAGTCCCCAGGTAGATGGTTCCA 
AGAAGGGAGTTGAATCTTGGGTTCCACCTCTTGCCTGTGACCCACGGGGACCCCAGTTTATGCCTCACrGTTCCTTGGTCTGTCAA 
GAGAGCCTGAAATAGCATTAGGTTCTCCTGTCCTTCTCAGTCCTTGACAATTAATTCTGGGAAGAATAGTGTGGCATGATATTTGG 
3 0 GATATTTGGATGTTAACAGGGTCCCGATGAGCAGGTTTCTCAAGAAATTATCTTTTATTCTTCAATGAATTTCCTTTTATTCTCTG 

CACTCCCACCCCCCAACTAAGAAGCTATCAGGAAGCTCTTTAAGTTCAGGTTAATTTGCTGGAGACATGAGTACTCATATATCAAA 
CACTGGGAG AATTTAAG ATCTCAGAAAAGTTTAG C TT C AAGG ATGTAT AC AC TG CTTTTACGT CTT AGG AAAT AACAC CT AGGAAT 
TTCCTTACAAGTGCAACTTTACAGAAATTTTTAAAAATATGCATACTCACTTTTAGAACATTACTACTTCTCATAATCCTATGTAT 
ATACATGATATGTATATGTATACGTGTTTATATATGCAAATTTTAAATTTCATTCCTTGTTTCAAATGGATTTTCTCGAAGATTTT 
35 TTTTTTTTGACACTGTCTCTGTCAGCCAGACTGGAGTGCAGTGGCGCGATATTGGCTTACTGCAACCTTCGCCTCCCAGGCTTAGC 

GATCCTCCCACCTCAGCCTCCTGAGTAGCTGGGACTACAGGCATACGCCACCACACCTGGTTAATTTATTTTTTTGTAGAGATGGG 
G TT TTT GCCAT G TT G CCC AAG CT GG T CTTGAA CTCCTG GG C TCAAG T GAT CC ACTCA CCCT GG C C T CCCATACTGCTGGTACTACA 

AGTGTGAATTTTCTAATAATGTCTTCCCTTTGCTTACTCAGGAAGACAGATAAGAAAGTTTATAGTGTTTTTTGAAAGTCTATAAT 
40 GGCAACAAGTAGAATGCTAACTGGCTGTAGAAAGAATTTATTAAGAAATGAAACATAATGATGCATTTCAGGAGTCTGCTTGCTTG 

TTTAGGGGAAGTGCCCAGTCATGCTGGGCTGTGTACTGGCCCAGATGTAGGAGTGTCTTTAAAGAGGGCATTTTATTTACTTATTA 
CATTTTTATTTATTTTTTTTTTACTTTTTGAGACAGAGTCrCACTCTGTTGCCCAGGCTGGAGTGCAGTGGCGTGATCTCAGTCCA 
CTGCAACCTCCACCTCATGGGCTCAAGTAATTCTCGTGCCTCAGACTCCTGAGTAGCTAGGTTTACAGGTGCGTGCACCACCACGA 
CCAGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATATTGGTCAGGCTGGTCTCAAACTCCTGACCTTGTGGTCCACCA 
45 GCCATGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCATCGCGCCTGACCTATGTGTTTTATTTTAATAGGTTTTGGAGGACA 

GGTGGTGTTTGGTTACATGAATAAGTTCTTTAGTGGTGATrTGTAAGATTTTGGTGCACCCATCACCTGAGCATGTATGCTGTACC 
CAATGCGTTGTAAGATTTTGGTGCACCCATCACCTGAGCATGTATGCTGTACCCAGTGCGTAGTCTCTTTTCCCTCACCCACCTCG 
CACCCTTTCCCCTGAGTCCTCAGAGTCCATCGTGCCGTTCTTATAAAGAGGGCATACTTTTAGGAAGGTTTTTCAATGTGATTTCT 
ACATCCACAGGGTCTTTGCTAACTCAGTCTAAGCCAAGAACAGGAAAATCTTGACAATTAATCATGCTCTGCCTCTGGAAGACACA 
50 TTTCAAGTAAACTCGTGTTATTTCTAGCTATTGGTGACTTATCCAAGGGTCTGAGTGGTCTTGGAGGGAGCAGGGGAACTAGAGTC 

CCATAAGGACTCCTTCACGCCATTCTCAACATCTATCCATACCCCATCTGCCCCTCAACACTATAGGAAATACAAAAATGAGGGAG 
ATATAGTCCTGACACTTAAGCAACTTATAACCTGGTGAGGAGGAGAAAAACATAGATATAAATATAGTAATACCAGTCAGAGTGTG 
GTAAGATCTACGGAGCGTTGGGCTATCAGAGAAGGCTTCATGAGGATGACATGTAAAGGGAGCCCCAAGGGACCAGTAAATTTCCA 
TCAATGAGATTCCAGGGAGAGAGACCCCAATGAGCCAAAACACAGGAGTGCCTTAGGGAGCAGCAGGTGGTCCAATGTGCTCCTGC 
55 CCTGGACAGGGAGGGTGGGGATATGGGGAATTCAAACTGGAAAGTTAGGATGAGGTAAAATGAATCATCTAAGGCATTAGGCATTT 

TTAGTCTGTATATTGCTGGGCCCTGGGATGTGGTCAGAAAGAGAATTCTCCTAGTGATAACTTCTTAACTTCACCTAGTAGGCAAT 
AAAGAACTACAAGAAAATTTAAAACTACCATTTATAAAGTAACTTCTATGTGCCAGATATGTGTCCTATTGTAATCTTCATAGCCA 
CTTTGCAGTATGGATATCATGAACCCCTAGATGAAGCAAGAACCCAAAACTCAGACTCGCACAGGCAGTGAGAGTGCCAGGGTTTG 

aacctggtctccctggattgttctgtttctgttcattgcaaacagggtcagcgctttatggagatgatactggcatagagtggaga 
6 0 gagatcaggtgcacagagacaggtcatgaggctcttaaaatagtccaatcacaaggcaaatgaggacccagtggccaaagacaatg 

acaggggtcaagtttctggaatcaacaggaatttctaggcatcactccagggtaagaaaccatctcatcacagactttttctccaa 
gaggaacctagtcttgaaacaaatcagactttttattcctcagggtaagagttctctaatgaaatcagactgtcaacagatgcaat 
ttctagctgattcataagggcagattttcattctgaaaatttccaaagccaccatttaacatggcaagggtttatgaggacatatt 
agtcaacttgagtgtttttagtctctatattactgggctctgggatgtggtcagaaagagaattctcctggtattaccaatatggc 
65 acgttattgaaggcacctttctcagaactgtggaaattctgagagcttgtatgtcccttgatcatctttctttcattctaggaatt 

ctgtgatcaaatctttatcctctagactcaaaaataattctttaaaaaaacagtgtggaaacccattgagataatgtgtttgtgta 
attatccattcttgtaaagacaactgcccacaatggaatttcccatcttcacctttgtcagtcaaacacaaaatgtttaacccttc 
acatttaatctttcaacttcttgagatcccaaagtattattgctactgttacttcattcatcttcaagacatgtcttgaggctgta 
agggctttcctaaacattgggagctcttcataagacagttgctactttccttaaaacagcatgccttaaataggcagtttgataaa 
70 tcacctgtgcatatacttcattttagatgtgagaattgaaaaagaaaaaaattgacttcacaattctgcaccaaaagaatgagttt 

cacgaatgcgtcagttagaggtgctaatatagaacggttgctgagctctaaaactccactactccaccccactcccctgatagaga 

ggtctcactctgtcactcaggctggagtgcagtggcgagatattggctcactgcaacctctgcctcccgggttcaagtgattctcc 
tgcctcagcctccccaagtagctgggattacaggcacctgccaccacgcctggctaatttttgtatttttagtagagacggggttt 
75 caccaagttggccaggctggtctcgaactcctgacctcaggtgatctgcccaccttggcctcccaaagcactgggattacaggcat 
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gagccaccgcacccagtcctctttgtgacttttttgttggagtcattcttctgcgagctatggatatcatcaaggcaggcagtccc 
tcaacgtggcagctgttcccacccttccctgctcctcttcttgcccaaggatgagcagaaactttacagaaaaagagagaattccc 
tcaggaaatgaggcatgttgcttgaggtcacagggaatagaAttagcaggaaaataaaccttgcaggaagcagaaagtgggccaaa 
gcactgaggagaggacacggggagggcgtgagtttttgacagatttctctctgtaaaatgaggaggtcacccagggatcttgaaac 
5 tcccttccagttccttcactctatgtcaaggattccagaaaggaaataaaataagctctgcttaaaaggcattttcaagctgggga 

actttgggatgaaaaagtttcccaaatgaagacatactggcacggtcagggttgagcgacttttgtgtatcaatgcacccaagcct 

GATGTCTCATTGTGGGTTATTTCCAGCTCTGAAGAAGTACTGCCTGGCAGCCAGCATGACCCACTGCTTCTGTAATTGCTGCAGTT 

gcaggtgtcaacgcaaaaactccactcactcaattctcaaaatctatccaatatctctcatgccccttttcaatactataggaaat 

GTAAAAATGAGCGACATAGTCCTGATCCTTAAGAGAGTCATAAGTTGGTGAGGAGGAGAAAGGCATAGATATAGTCATGGTAACAC 
10 AAGTCATATGTGGTAAGATCTACTGAGCATGGGGCTATCAGAGAAAGCTTCATGAGGGTGACATGGAAAGGGAGCCCTGAGGGACT 

ggtaaatttccatcagtgacattccagggagagaggccccaagacacaggggcagcaggtggtccactgtgctcctgccctggaca 
gggagggcggggtcctctgctgtttgtttgcttgtgtaggaattttcccctcaaacaatgtccttgtctcccatgggagaagtttt 
acatgagtgggaacctgtttctcttctctatcccaggccattccctgagagaagagaaaggggaatcttttttttttttggacagt 
ttcgctctgtcgcccaggctagagcacagtggtgcaatctcaactcactgcaaccttcagctcctgggttcaagtgattctcctgc 
15 ctctgtctcctgagtagctgggattacaggtgtgcaccaccatgcctggctccttttttgtaattttagtagagagggggtttttg 

ctatgttgcgtaggctggtcttgaactccgagcctcaagccatccatctgcatgggccttccaaagtgctgggattacaggcatga 
gccactgtgcccagctgaaaagagaatcttaattcagttgattacttctaaaagttataagaccttcttcactgaaagagttcaca 

TAGAAGCTGAACTTGAATCCAGCCCTCTTAAATTTCAGTTCAATATTCCCTGCACATCTGCACATCTTTACATGAATTCTCAGrGA 
TATTCCTTCATCCATCCATTCATGCATGAGGATTACAGAGATGAAGAAAGTTCCAGCTCTTATCCTCTTGTGCTCACAGTTTAACA 
20 CGGGAGATGAAACTGCTGCTGAATGGCTCCCATTCTGAAGTCAGCCAACAGTGTTTGCCAATAGCCCCCACTGAATACCCCACCAT 

ATTCTCAAGTAACTCACTCATTTAGGGGAAAACAATAATATAATTGTCTCTAGAAATTTTAGGTATTCTCCACTCTAAGATTACTC 
AGTGTTTTGACTGATCTCAAGGCGACTCCGTGGTTTGCTTCTGTCAAAAAGAAAACACAGTTCCCACTGGGAAATGTGTGGAGAGT 

aatggttcaaaacgccagctgtacattagtgtatatccaggatgctttaaaaagtgatggccaagactcataagatgaattaagcg 

GACTCrCTGGGGAACAGAACCGAACATCACAATACCTTCCCrTCCAGTTCCTTGAATACTTCCAAATCGCACTTAGGATTGAAACT 
25 CACCAAATTAGAGAGATGGAATAATGATTTCCATGGTTGGTCTGATTCACTAGGAACAGGTATGCTCAAGCAGTACTTCTCAACCT 

TTAATGCATTTGGAAATCATCCAGGGATCTTGTCACGGAGCAAATTCTGACTCGGGAGGTCAGGGGTTACCGCCTAAGATTCTGGT 
GCAAACAGGTTCCACAGGAGGCCTATGTTGTGGGTGCATGAACCCCATTTTGAGTAACAAGGCTATCAAGTCAGAGAATAAATACG 
CATTGCTTTTACCCACACAGAACTTGCGACTGAAATGAGAAAATAGGCTGAGTGTGATAGCTCATGCCTGTAATACCTGCACTTTG 
GGAGGCCAAGGCAGGAGGATCCCATGAGCCCAGGAGTTCAAAACCAGCCTGGGCAACATAGTGAGACTCTGCCTCTTAAAAAAAAA 
30 TTAGAAAAAGGGAAAACCAATCTGGGAAAGATCAAATATTGATCAAACATTGCAAATAATGCCATAAATGATCAGAATAGGGAGAG 

TAACATGCTACCTGGAGAACTAGAAAAAAAATTCTCAGAGAAGGTGGCCCTGGGACCTCCTGGCTCTGAATGGTGGTTCTGAATAT 
CAGGAGAGGGGCTGGAGAATGGTGTTTTCTAGTGATGCTGCTGGAGTCGTGTACATGGACCGTGTTCCATGAGTAGTGAGCTGACC 
AATTAGAGAGATGAGGGGTTTGCCAGGACAACTACATAATGAGCCATATTTCAACATACATGCAGTTTTGTGTGTGTGTGCCAAGt 
AAATGAGTCTCAGATTCTCGGACAAAAACGAATACTTTTGCTCAGACAGACAGCATGTGAGTGCTTCTCCCCCAGCTTCAACCCTG 
35 CAGTGTCTACAGGTGTCATTGGTCCCCGGTAGACGTCCTCGGTTCAATGGGTCACTGATCACTTATCACCAGCACCACATGACCCT 

GGATGGCAGCCAAAGAGTTCCTGGGTCTTGTTTCCCTACCTCCACATTTTTTTCCTGACCCAGCCCGAGCCACGTGCACACCACAG 
GGCTGGAGTCCCAGTGCTTTTGTCCTGACAGCCCATTCTCCCACTCCCACACCCAACCAGTTCCCCGGGGGGTTTTTGACCAGCAG 
CTCCGCCTGCAGCCCTCGACCCGGATCCAGGCATCCTGCTTAAGGAGGGGTTCAGGTGGCAGGAAACTCCAGGGCAACAAAGTGTG 
GGTGGCATGGGTGGGGTTGACCGGAAGGTCACTGTGCTGGGAGGAAGAGGAACGGGTGGAGGGAAGGCAAGATACGGATCAGGAGT 
40 ATTGACATCCTGTGCCAGTAGAGGGGCCTGCCCCATGGTGGAAGGTGTGGCCGGATGAGCTCGCTGGCCCATGTCCCCCCGTTTCC 

CAGGCTTTTTCCTCCCACGCTGTATGCAGTGCAAGAACAAGCTGGTGCAATTGGACTAGCAGCAATTGAGTCCTTTTACCCAAAAG 
AAGAAGAAAGAGCAATGTTTCAAAAGAATAAAAAGGAAGCTGCAGCCAGGTGCAGTGGCTCATTCCTGTAATCCCAGCACTTTGGG 
GGGCCAAGAGGGGAGGATCCCTGGAGCCCAGGAGTTTGAGACCAGCCTGGGCAACATAGTGAGACCCCACCTCTATTTTTTAAAAT 
GATAATTAATTTT AAAT AAGGAAGTTTGTGAAAG CC ATTGGTTT CTTTATTCT AAAG AG CGTG GAAAAT AGGACAGTCTCCAACAG 
4 5 GCCCTGATTTCCTTTGGTAAGAAAATGAGCAAAGCTATAGACTAGGAAACATGACTGGTTAAAGCCGGCCCATGCACCAACTCCGA 

tactgatagttatgtttcctttcgttcttatttgcttcaagctttgatccagaaaacatttgaacactagctagaaccaccacagt 

G AAT ATCCATTGCCT AAATGCTATCTTTCAGGT ATT ATGTT CAGAC ATAGTATTACTTTGGTT AATT CTCAAAATAAAGT AGG T CA 
TATGATTATCCCCATTTTCTGCCTGGTGAACTGTGGTTAAATGGGCTTACAGAGATTAAATGGGTTGCCTGATGTAGCCCAACGAG 
GAAGGGGCTAGGATAGGAAGCAGGCGCTCTCATTCCAGAACCTGCCTTTTTTCCTCCTGTCTAAACTGCTGCTAAAGGTCAAAGAC 
50 AAAGGTGCCATGTGAGCAGGGAAGTTATTTTTGTTTTTTACAAAGGTGAAGTAATAGGCTGTGAGTAATGCCCACTGCTCCTTCAG 

CCCCAGGTACATGCAGTGAGGCGGTACCCACAGAGCCGCGTGGCACTCCTCAACCTGCTAGAGCAGCCGGCCTCCTGCAGGATGGC 
TTAAGGACCACCTGGTCCTTGGGGTCTGGGTTCTCCGGGTCCTGCTGTTCCCTGCAGCCTTCCTTCTACCCCCAGAGCAGCTTGGG 
GGCATCTTTAGAGAAAGCGGCAGTGTCGCACCTGCCCCAGCAGCCACAAAACAGAGGAAATTCTGAGCACCTCCGGGCGTGAGTCA 
CCATACCACATTCAGGAATTGCCACCTCTGCCCACAGAATCACCCACTCTTTTCTGTTTGGGACCAAAATAGATACCTCCTTCAGA 
55 AGCCGCTGCTTTCTGTACTCTCAGCAATAAAAAAACAAAGGCTAGGATAGGTGTGTGCCTCTGAGGCGTGAGGGGGGGCGCGTTTT 

CTCCCCTGGGAAGGTTTTCAGAGAGAAGTTGTTGCTACAGCAGTACAGGCAGCTGATGGGTTGAGGGTACAGGAGGAAGAGGGAAA 
GTCAGGGAGATTGGAGACAACCTCTTGTGTGGTAGGACTTCCGGCTATTGGTTTGTTCATTCCTTTGTTCATTCATTCATTCAGCA 
AATGTTCATTGAGGAACTGCTATGTGTCAGGCACAGGGTTTGAGACACAGAGATGAATAAGAGCCCATCCTTGACCTCTGCACAGA 
CAATTATGACACAGGCTAAGTGCTGAGATACAAGTTTAAAGAAGGAGTCGATGGAACACACAGATCGATGTTCATTACCCCTGCAA 
60 AACCCAGCACATCTCACATCAGGGACTGCCTCATTCACATCATGTTAGATGTGACAGAGAGGACAGCAGAGAGCGTTGTTTTGTCA 

TCAACTACTAAAATTATTAAAACCAAACACCACTAATTTTGAACTTCAGGTAGACAGAGGATGTAGAGTTTTCCTTTGCTCAAGAA 
ATTCCTTTACAGAGAAAATGGGAACATTTCAAGTGGGAGTATTTCAATTCCTTTAATAACAACCTGTTTTCTAGCTCCCACATTCC 
CCAAGTATTCTAGAAGCACCTTTCATAATGGACAGCTCTGACCAACTGCCCCACACACATGCATGTGAACCGTTCTCCAATCCTAA 
AAGTCTGTGACTTCTCCAAGGAAAGGAGGAAGGAATCGTATTAGTCCAGTTTACATTATTATATACTTTGTAGCAAAGCAGCAATG 
6 5 TTTCCTTAAAAAATTCTATATATATATATATATATATATATATATATATATATATATATATAGCTGGGCATGATGGCTCACGTCTG 

TAATCCCAGCACTTTGGGAGGCTGAGGCGGGCAGATCACCTGAGGTCAGGAGTTCGAGAACAGCTGACCAACATGGTGAAACCCCG 
TCTCTACTAAAAATACAAAAGTTAGCCAGGTGTGGTGGCACATGCCTGTAATCCCAGCTACTCAGGGAGGCTGAGGCAGGAGAATC 
CCCTGAACCTGGAGGCTGAGGTTGCAGTGAGCCGAGATTGAGCCACTGCACTCCAGCCTGGGTGACAGAGGGAAACTCCGTCTCAA 
AAAAAAAAAGAAAAAAAAAAATATATATATATATATTTGTGTGTATTTTCTCCTCATGAAATGAGCTCCTTGAAGCAAATCGGCCC 
70 ATCTTTTCAGAGAAAGATCAGTTTATTACGTCACCAAGTAAAGGGCAAAGGAATCATTTCTAAAAGTTTCGTTTGAAGTCCCCGGA 

GTTAAAGTTGACGTCAGCCTCTTCCTGCCCTGGTGCCCCGAGAGTTTCCCGGGAGTTTTGGGGATGACACCCGGCTGCATGCGTGA 
CATCTCGCTGGCTGGGGGCAGGCCTGGTGGCTTCCCCGACAATGAAACCAGGCAGAGCCTGCAACCCAGCTGAGCACCAGTGTGGT 
CTCTGCTTCCGGTCCTTGTGGTAGCACCTCTGTTTACAGCCTGATTTAGAACAAAAAGAACTTTTGTAAAGGAGAAAACTCCTTAT 
ATTAAATGGAAAGCAAAACAAACAATTACCAAAAAAAAAAAAAAGTTGGAGGGGTGTTTCAGAATAAAAGAGCCGTCTCTCCAGAC 
75 ATCTGTCTGACGCCCAGGTGGCGCTGAGACCACAGGGTGAGCCTTTTGGCTGGAGATGTTGATCCCTGGTTTACTGCACTTCGGGC 
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TTTCACTACCTTTCACCCACCGGACCATCAGTTTCACTTTCCCTCTCCCAGCGTCTCTCAAGCTCTGCTTCTCTGGCCCCGTTTTC 

aatctagtgcaagaggacctgtagccagggcacccatcctcctcctcctcgtcctgcactgggatcccagctctgagcactcccgg 
gccagggaggccttgctgcgtgctctgcttctgtgatcttaCagattcctcatggccaccataggagatggggactgttagcacta 
ttcccccaccccaaccaccttttttttgagacagagtctcactctgttgcccagactggagtgcagtggtatgatctcggctcact 
5 gcaacctctgcctcccgggttcaagagattctcatgcctcagcctccccagtagctgggattacaggcatgccccatcgccatgcc 

tgactaatttttgtatttttagtagagacaggttagtagagaccatgttggccaggctggtctcaaactcctgacctcaattgatc 
caccagtctcagcctcccaaagtgctgggattacaggcttgagccaccacgccctgccaccattcccattttacggatgaggaaac 

TG AGACCATGAGG C AGTAATTCACT CTCCCAAGAAAG CAAGG AG CC AGT AG AT CTG AG CAG AACC C ATG C ATTCAGGCCG ACACAG 
GAAGCAAGCTGTCAACAGGCACTGTTCATCTCCTGGGCTTCCTAGGCAGGCCCTGAAGCTCTGGTTTTCAGTCACCCTGTTATTCA 

10 tccccaagttaatctcccctgaaagcacctgtcgtgatgccctttcggctgcaagagctccagtcatttccattgcctcaggggca 

ctttgctacctcctctgcctggcacacaacatgctccccagccaagactgttccctcagcacatagcacgccttggccagcaggtc 
tcctcctgtccttcaaagggaacctcctcatttgtgatttcaaagctggactcccaggaacaccctcctcccttactggaacaatc 
ttccccatcttgtctgcctaccggaatttttcccaaccagaaaagcgtcttgagagaatggaaaagtcttatgaatttggaaagtt 
gacagcttgaattcaaatcctagcttgaacttgtgaatttctactttcctttacgaaaacctttgcatgccattctgtgcaggcac 
15 tagcaaggtggtgggagggagatggatacagtagggtgagtgccgtgtaaagaaaagggagcaaagtctgggactgcagagaaatg 

ccacaaagcacagacagaagagtcccggaggcttcccagagaaagatgacagccaatgggagacctccagggaaagcaggagttaa 

GAAGGT AG AAATG CATTAGGG AAGTGTGGCATG AGCATG ATGGT CAATTT CAATGTGT CCACTTGCCTGG GCT AAGGG ATG CCC AG 
ATAGCTGGCTAAACAGTCTCTCTGGGGGTGTCTGTGAGGGTATTTCCAGGAGACACTAGCATTTGAATTGAATAGACTGGGTAAAT 

ttcttgttggtagactgagtaaagaaaatcaccctcaccagtgtggtggggatcatccaaccttagaggaccagaatagaacaaga 
20 aggcagaggaaggttgcattctctctgttcaagctgggacatccgtcgtctgctcttggacatttgcactcctggttctccagctt 

ttggactctgggacttacagcagggcccctctgctcctcaggccttcagtcttagactgagccacaccaccagctttcctagttat 
ccagctccagctggcatattgtgggacttctcagcctccataattgagtgagccaactcccattataaatattctcttatttatct 
acatacatcctattggttttgtttctctagagaaattctgtttccctgaataatacaatgaccaaggcccaagacaaaacacatgg 
tgagctccaagagccacgcagagtcccgcaaggcaggagagctcaggcacatagtggaagcagagattttgaagttgggcatgagc 
25 tgtgtcttggagtctccccatgtcactgggcttaaactgtgtcctggaaggaacagaacatcccagaggggtctcagtcagggcat 

ggcttgtactttggagagacagcattgggtttatgtgaagaatgaaggaagaagagaaagcactgggtttatgtgaagaatgaagg 
gaagcagaaaggcaaacccatagggcattgagtaacctccatggaagtccatgagggtagggttttaacctcggtgggcctcagct 
tctgttcgtataaaatgggaataacacagaccctgctgggtgctgtaaggctacataagctagcctgcctagagtgaccagagcac 
acagtaggtgctcactaaatgtgacttgctgggcttctagtctgcatggccaaaggcccttccctcggacctttccgtgtggatgc 

3 0 CTCACAGGCTGCTCAGTCTACACATCCAGAACTGTCCTCCCTCCCTGGAACCTACTCTTTCTCCTCTCTTTGCTATCTCAATGAAT 

GGCACCCCATCCTCCCCATCGCCCAGGAAATCTGGGCAAAATCCTCATTTCTTCCTTGCTGTCCTCCATGCACCTAATAATCCAGC 
CTCAATTTTTGGCAATTCCAACTTCTAAAATCTCTTAACGCCAGCAACCCCTCTTCTTGCTTACTTATCACCACCCACCTCAGGAC 
TCCCATGACAGCCTTCCTGTGATGCATGACGGGCACATGACAAGGGCAGTTGAGGGTCAGGGGCCACGGGAGCAGGATGCAGCCAb 
CACATGAGGGAGGATAGGCGGGAGGACAGGCAGACACTTGTGCGTAAGAGCACGCACTTGTCAGGCrGCCTGGGTCCAAGTCCTAG 
35 CTCCACCACTGAGGGGCTGTGTGTCTCTGGGCAAGTCACTGGGCCTCTCTGTGCCTTAGTTCCTGCCTCTAGAGAACGGAGATGAG 

AAGAACACATCACCTCATAATTAATTACTGCATAAGTAATAATTTTAATTATATTGACTATTATACTCTATTAGTGTATGATGTCT 
TTTATTATATATATTTATCATATAATATACTAATTATATTAATGAGTATACTATAGTATTTTATATAACATACCCTAATTGCTTAT 
TATATATCTGTATAATTATTTTATCATATAAGATAATTTCATAAGCTAAGATGGTATTTTATATATTTCATTTATTATATATTTAT 
ATTTATATACTTTATTGTATTTGAATTGTGATGTCTAATAAAATAATAGATATGTTAATTATCCTTCATATTCATAATAAGCTCCT 

4 0 TCATTGGTGTCTGGGAAGCCGAGAACATTTGTGCGTGrGAGCTCTCCTGTGTGTTCGGCATGCAGTGTGTTGCGTCTCAGCTGACG 

TGATTGCTGTTTTTGGTGGCCCGGAGGCACAGGGTGCATGCTACAGGCAGGAAGAGCTTTGGAGCAGGCTGACTCCTGAGCTCTCC 

TCTGGTGCCGTGGCTTCTGAGGCCCCCAGGTGACAACCAGCCTTTGCCATTCTAGTGTTTCCTCTATGTTCATCCCGCGTTCTGAG 

TGTGGCACAGGCCACACTCCTGACCCCACCAGCATCAGGTGCTGTGCACATGGTATGAGGTCGGGATGGAGTGCTGTTGGCATGGG 

ggttgttccttgggctacctgtgtccacatggtctgattaaccccttctgcacatcagcaagggttcagcacctcctcagggttag 
4 5 ggcatgcgcagggcatgcagggatttgagggtccttggacaatgcatgttctccatgcaagcatgcagagacatggagagggtctt 

TGTCCCTTTCAGTCCTAACATTCTGTGGCTTCATAACTACTTGTCCCACACCCGAGTAAAAAGCAGGATCTTCrCAGCACTGTGCT 
GAGGAAGTCTTTAAACCTTCCAGTAGGACATGGGATCCCTGCCTGCATCTTAAGTTCCCATGTCCTTAGGAAACGTGGCCACCTTG 
GAATTCAGCTCTCCAAGAAGCCCAGTGTGAATGCCCATTGCAGGAGCATCTGAGCTCACCCCCACTAACCCTGAGGTATCTGTTGA 
AAAGAATAGAACCCACCCACTGAAACTATCAGAGATCAAATGTTGTGTGTTGACTAAGAATTTGTGTTAAGGCAGGGATAGTTGAG 
50 CACCAATGCTTTCAAGGAACTCTGGAGAAATGCAAGCCTGTATTTCCTCTCAGCATGGCTGCAGAAGAGGGCCAGGGCAGCAGACA 

GGCATTTTGACCCACTCACAGATGAATACAAAGACTAAACTCAGCAAAAGCCTTGAGGTTGCATTTATGTGTCTGAGAACAGTCCC 
TGGAGCACAGGCATGGGCTTTTGGTACCACGTAACCTACAACCGTAAGCTCTCTGCTCTATGCTGTCCACTCCATCAATCCCACAG 
TGCCTGAAATGTCATTGTCTTACCCGATGTCTGGGGTAGCATCTGTGAACACACGGATTTGACACTTTTATGATGCTGTTTGTCTC 
TACTGAACCCTTCTTAAGCAAAATCACAGTAGACTAGCAGATCATGGTAGTATCTGAAAGCGCCAGGACCCCAGAACCTCAATCAG 

55 tgctccccacttcccatggttttctccctgtgtttccacatttggattgtcattgtctgtgaaaaggcatgatccctgtcaacaac 

ACACAGTGTATGCAATGTGTGTCTTGTGTAAAACGGAGTGTGAATTCTTGAGAGCAGGAAGGAAAAGGGGTACAAGAGGTTCCCCT 
GCGAGATGGGTGAGGAGCAGGGCAGAGTGAGCCTGGCTGCTGGGAACCCCTGAGGAGAGCTCTGGAGAGGGTTCTGGACACGTGGG 
CTTGGTCAGCCTGACAATTAGGATTTGTGTTAACAGGACCGGCCCTCACCTGACACCAACTGGACTGAGGTTCCCAGGAGAAACAC 
TTAGCATCATGACTTTGGAGGTTGCCATCATTTTTGArGACTTTTTCTTTTTCCTTCTTTTCTGTTTCCCTCTTGTCAAGTTTCTA 
60 CCTGTAAGTTATACTTACTTATTTTGTGTTTCTTTACAGTCTCAGGGGAAATTCCGTTGAGTTGAAAATTTCCTCAGCTCCTCGCT 

CCAGTTTCTCAGAAGAGTCTCTCTCCTTGCAGAAAAGACTGTGGGTGGGAGTCACCAATTTAGCATATTTCTACTAAAAATATGAC 
TCCATCCCAAGAAATTGGTTTTAAAGATTTGAGGAAAAACTGCTTTTAGATTTCAGAGAAAGAAAAAGAGTGTGTTTCTACTTCCC 
CCTTTTAAATCTGATAACTTTTATTTTAATCAGGTTGACATTCTGTGGTGAGCTTGTGGTTAACTCTTTCATGCCCGGAAGCCTGT 
TGTCGACCGAGAAGACTCCCAGGATTAGAACATAACCAGCGCCCAACATTTCATTTGCAGAAGCATCTGAGGTCCCAAAATGTGAT 
65 GGTTTAGCGGCAGCTGCTTGTAGGGGTATTTTTGGTTTCCTGCTTCTTTTTTCCCTTCTAAGTAAAGACAAAATAACTAGATCCCT 

CCACCCCACCACCCCATCATTTCGTTGTTGTTTAACAAGTGTTGAGTAAGGCACAGTTGTTCTCCAAAAGGGTCTTACCCTGTGAG 
TTACTCATTTTAGGGTTACGGAAACTCTGACTATTTGACCCAGTCAACCAGGCCTCAGAAACTGTGGGTCAGATAACAAATAACTC 
ATGGTGCTTCTGTGCTAATTACTGCAGAGATGTGTCCAAGTGCTCGGAGATCTCCTCCTTGAAGCCAAGGTCTCCTCCTTGAACCA 
CACCGCCTTCTTCTCCTGTCCCGAGGGAATCAGGCAACTTTTCTTTGATGACAGCAACTTCCTTAAATCCCCCAAGCCCTGAGACA 
7 0 GGCACTTTACTTCTCCCACATTTCCTTCAACATTTGTGCTTGCTGAATGAAACAAGGAAGGTGAATGTTTGCTTGAATGAACCAAT 

CAATGGGTAACAGCACCAGTGCTAATGCTAATACACTCAACTACTCATTCAGAACCTACCATGGCCCAAGGCTTGTGCTCTGCTCT 
TGGGTGCTGATCCAGCAAAGAGTGGGTGGAGGGGGAGTGGGAGGTGAAGTCCCTATACCACCACTTATATTTTGCACTGTCTTATT 
TTTTCCTCTGGTCACATGCATACATAAATTTTATATCTCTGTAATTATGCCATTTAAAAATCTTCCTACTGAGGTAGAAGTTGGGA 

ctcaacccccgaggcagggctcagacatcggacaaaattgaggactagcaaaaacaggattggggcagaagcagctttccataaga 
75 catgctcatgagtgtgccatgtcagtttaccattgccatggcaacacccaggcgttcctgctcctttccatagcagtgaccggatg 
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acccaaaagttactaccccttccctagaaatttctgcaaactgccccttaaactgcatgtaattaaaagcagatataaatatgaat 

gcaaaactgccctgacctactactctctgcctatgtggtcgccctgctctacagaagcagtcacggagctgtagcacagccggaac 

TATAACATTGCCACTTCAATAAAGCTGTTTTCTTTTATTCTACCACTGGCTTGCCCCTGAATTCCTTCCTGGGCAAAGCCAAGAAC 

CCTTGCGGGCTAAGCCCCACCTCGGGGCTCGCTTGTCCTGCATCACTACCACCTTCTCTAGGAAGATGCTCTAGGCTTAATCATTG 

TGTTGAATTCAGCTGCTGAGGACTGAGAGGTGATTTGGATGATTGACTTCATAAATAAAATTGGGAGTTAGACTTTCCCCGCTGTG 

gacttgccactgagttggggGagaggggggtttctttctctgataaagttccacatccacagacagaaggaaaaggccctgaacta 

atcacttcctttggaagaagctttggtaaagaattaacatttgggaggttgtcaagaaaaacctatttgttctataaatatttaaa 

aattattaaaatttcaaccaatacagaaaaacacaaagattaatataaccaacatgtgcccatcatcaggattcagtaaatgttta 

cagtttaccttggttgtttcatgtcctttttgtttattttaaatacatgctcttgtcgtgcgtgatggctgatgcctgtaatccca 

gcaccttgggaggccgaggcaggtagatcacctgaggtcaggagttcaagactagcctggccaacatggtgaaaccccatttctac 

taaaaatacaaaaattagcctgatgtgatgcaggcgcttgtaatcccagcttcttggggggctgaggcaggagaatcacttaaacc 

ttggaggcagaggttgcagtgagcccagatctcgccattgcactgcagcctgggtgacagagcaagactccatctcaaaaaaaaac 

aaaacaaacacaaacaaaaacaaataaatacatgctgtagatacagtggagctccctctcggtccaacccaatctcattcttcccc 

tccagtaattgttctcttgaatctgggctgtatctcatgatgcaatatacactactggtttgttttttattttatacataaatgca 

taatatactgtttctatttgcaactttgcttttttcactcagcagtgtttctgagattcatttttgatgtttattctttttaacaa 

ctgtacattattacattgtataataatacagagttcttgataatgccaagtttattaatctaaccttcttttgatggacaattaga 

ttgtatctgatttttccctattacaagcaatgctctaataaacagccttgaatgtgtgcacatatgcaagaatttctctaggaata 

tacctagaagtgagatcactgatcctagaacatggacagcttcaattttactgctatatttaaaatgttctctttgaaatcgctat 

gctaatttataatcctcatcagcaatttatgaaatttcctgaattcctcacatattcctcatcatcacttaccatagggaaatttt 

aacattttttgccaatctgataatataaaataaaatctcattactatcttaagtttcattgatacctggtgatattgagaatgctt 

ccacatgtttttttggtcatctctgtggcctccttgttcatatcctttgtccctatttttattgggttgttggcctttaacttatt 

gatttgtaagtcttccttatgtattacggatactgagtctttggataagtatagattcttggatcttctaagtagacgttattact 

tataaatgacaattttattttttgttatccacttcttattcctctaatttcttttgcttgttccattgcattagctggggtgttca 

atacagtatagaataaaagcaggaattgtatatgtttccaccattaaatagaaggcttttaaggtatgacgtacatgttattttct 

gtaagctttcagtgtctactgtctattggttaaataagtttctttttatttctactaccttaaaagtttt tttt cttttaatcaat 

aatggatattcttttcatcatcattagatgctcttcttcatctattaaaatgattgtgtaggttttcttcctttataccataaaag 

tatttaagtacattgagagattttctaacgttaaaccattcactattgctgggataaactctgactgatcagaatttttttttttt 

tttgtaattcttcaccttatcaaccatatgtattgttgagtgtatacatgttcaagattatcataacttccagaataatttttatt 

tgtgaaaatgcctttttgatctagtttctcttatgttattgtagctatggagctttcttatatctggctaccttatcaacaatatg 

tattgttgagtgtttacagggtcaagattattataacttccacagtgatatttatctgtgaaaatacttttttggtctagtttctc 

ctgttactaaagctatcgagctttcttttggttgctaaatatctgcatataatgtgttttccagccctttagttcaaccttcacat 

gtcactgtattttaaagacgtctcttgacataacaaaaatagaccttgtgcaggactttgggggaaatttttccccctcaatcaGa 

atacctctgtcttttacaagcaagcttaattgatttatatttattgtactacatttggacttatttatgctattttactttgaact 

TTTATTAACCATTATTTTTCTTTTACTGTTGTATTTATCTTTTCTTGTCTTCTGTTAAATTGATTGAGTTTCCTrTATTTTCTCTT 

ttccttctactggtttgtgtattatatgttttaattctacttttagaattaagtcaccattggccgggcgcagtggctcccccctg 
taatcccagcattttgggaggccgaggcgggtggatcacgaggtcaggagattgagaccatcctggctaacacagtgaaaccccgt 
ctctactaaaaatacaaaaaaattagctgggcgtgatcgtgggcggctgcagtcccagctactcgggagactgaggcagaatggcc 
tgaacccgagaggcggagcttgcagtgagccaagattgcaccactgcactccagcctgggagacaaagcgagactccgtctcaaaa 
aaaaaaaaaaaaaaagaattaactcaccctttaagttctcaaagtactcgtgatgttaaaagtccacagttaattaacatctctcc 
cagttccaggatcttctgttcagaacttagcacatttctggcaactaaggattgacaactgttaaaaaatatcatttcccattata 
tttttggattggttgttgctgatatataaaaaatgttgaattttataaatgaattttctatctggccaccttatgaaactcttaat 
agttctaatactttaaccgtcttgggttttctaagtacttaattaaattcctcacatagaatgattatttttatcttctctttttc 
caacaattgtatgccttatctatgttaccagttttatcagatcactaataacgagggttcttttaaagtcaattggagtgagaaaa 
acccaaagatgccattaagtccttgagtgtctttggggaagaaaaggtaggtttaggaaaagagagacaaaaggcaaagtgaacaa 
CTAAGACAAT ACCATGTATCGCAAATTTAGGTGTG ATTTAATG ATGGCTAAG AAAAAATT CT AAATT AT ATAT AAAAGTGT ATTCG 
TATATAAGGTAGTTTAAATAAATAACAGGTAATGTGGGCAGGCAACAACCATCAAAAATGACTGGAAATATTCAAATTCAACCATG 
GTGATTTGGTTGGCAGCAATCAGAGAATTGACTATGCTTCAGTAGATTGAAATCCGTTATAATCTATTAATGTGAATACAGGTGAC 

aggaaacaaccgaatacagcattctcataaatagttcttagaatatgaattcaaaagaaactctatttcctcgttgtgacacaatc 

AAGCTTTAAGCAATGAACX3CTTTAATTATTGTTTTTCAGCTTAGAAAGTAACTATATATTTTATCATTGGGTTCTAAAAACAACAC 

CGCTCAAGAGGTCATTGTAGCAACAATCAAAATTTGTGGAGCATTTTACAGATTTCAATGTCACTTATGTTATTTCAACTGATCCT 

CATATTTCCATCCTTCATACCCTCACGATTCATGCTTCAGCAAAACATTCTACCTGTAGTCTCTTGTATCTTCCATATGATGATGC 

TGTTTTACACTTTTACACATTCTCTGCCAGAATGGCCTGACGTGCCTAACCTGCCAGTTGAACTCCCACCCACCTTTCAGGCACCT 

TATAGTTAAGAGCAGCCTTCATTCTGTTGCCTGGCTCATGGGCAGGGGCAGGATTCCCAGCAAGGGGTACTATGTCAAG AGGC CTA 

AAAGGACATATCAGCATGGTAAAAGGAAATGGCTTGGGGTGTATGAGAAGCTCCTATGGTTACATGATTGGGAGGAATTCTTTTCA 

TTTCGTGTTACAGACGGAGCATCTGAAATGAGAAGGGACCACAGTGAGCCAGTGAGTGAAAGAGGAGGAAGATTCTGACACCCAGA 

GCTTTACCTTCAACATTTCCTTCTGTTTATTCCTTATCTAGACTTCCATTTTCCTACCCCATAGATACCCACTCTTTGCCCCTAAC 

TTGCCTTCAACTCCTCTACTGCCTTGTAAATGTCCCATGTGTGCTTGAAAAAAGAGTGGGCTCTGCTATTGTTGGAATCA AAT TTG 

TTAATTGTGGTTATCACATTTGATTGTTCTTACTGATTTTCTGTCTGTCCTATCCATCATAAAGGAAGACACTGTTAAAATTTCTC 

ATTATGATAGTAGATTTCTAAATTTATCCTTGTTTTGTCAATATTTGCTTTGTGTATTTTGAAGTTATGTTATTGGGTGCATAGAA 

GTACGTAAGTGTTATGTTTTCCTGATTCTTGATTTGTATATTTTGAAGTGATGTTTTTGAGTGCATACACATATAGCATTTTTATG 

TTTTCCTGGTGAATTGAATCTTTAGCAATACGTACTGACTTCTGTATTTCTATTAATGCTTCTGCCTTGAAGTCTGATGTTAATAT 

aactccttgg attcaattgtccattcttttag ttt caaacttttgg agc attt atg cttt aag CATGTCT ctt ataaacatcat at 

aactgcatatttttaaaaatatatgcagtccaacattctgtaactgcagggttaatctatccacattgataattattactgatata 

gtttgatgaatttccactgtcttattttgttctttattttttaccttctctttctatgcatttcccccttcttttgatttaagtaa 

GTTTTTATCCT ATTTTATTTTCTTCCAATAGCTTGTAAGTTATTC ACTTTACTCTGTCATTTT AG ATGT AATTTTTAAC ATCT TAA 

CATG aatccag actttacaaag c ctagattt aaccaatatcat agc cttcctctcaaataat aaataaccttagaac aaattgcct 

ccacaaaccttttctacacagttccctcctcttcctccttgcttctttgtgcgcatttatgtttgctatttgaaagaatttcctga 
aagtaaaagtgagattttttagaaggctgacatgagggcagcaatagtagactttcacgtgactcctgtcccaccaccttgagctg 
tgtggtttagccaacttacttaatctctctgaacctcaatctcttgctttctaaagtggggatgacagtatctaccttccagagcc 
ATGGTGAG CATTG AAGGT AAT ATATGCAAAG AAG CAGCACAT AGGCAGGGCT C AGACAT CAT AGTT ATT ATT AT AT AGATAACC CC 

AAATGGAGGGCCTGGGCCCTCTGACTTCTTCAAAGATAATAATCTGAACTAAACCACAACATCACACAAACACCTCCCAGCACCCA 
GATAGTTTAGACATAGCTCCACCTCTTTGTAAGAGATAACCTTCAACAGATAGGTGAAAAGCACGCTCCTTCCTGAAGATTATGAT 
TCTGGGTGTTGGAAAAGCACTGAACTAGGAGTCAGGGAACCTGGTGATCTGTTGTAATCCAAGGCTTGCCACAAACTTGTGGAATG 
ACCACAGGCCCAGTGTTCTTAT CTATAAAATG TAG AGGTTGGCCTAAATG ATCTTTG AGCTCTCTT CT AGTT CTCAT ATTCTATGA 



664 




WO 03/008583 



PCT/US01/51291 



taccattaaaagggatgttctacatcccttttgcacccaaaccacttactttctatacggcctaaacttctggtttgggxttccca 

aggaagcgagagacaaccttcaatattaggcatatctttggagttcttattaaacagtaaacctcatctcactatcaaagatagcc 

TCTGGCTCCAGCGTCCTCTTTCCAGTCTCCCACAGAGATTTCCTCTGGGAGTCAACGAGCTTAAGGTGAAATTTGGCTAGGGGTCT 
GGGAGGAATTCTTTTCATTTCATATTACAGACAGAGCATTTGAAATGAGAAGGGGCCACAGGGGGGCAGTGAGCGGAACAAGAGGA 
5 AGATTCGGGTCTCTGACACCCAGAATCTATCTGATTCTGACACAGAAGATGAACCGCGTTAGAGCAAGAACCAGATCCCTCTTTAC 

CCAGTGGCCCAAGCTCTTGATGCGTACCTGTGTCCCTTGTAAAGCTCAGTGAAATCATCACCTAGACATTTCCTGTGCTCCGTGCG 
TTATTCTAATCTTCACTGGGTACAAGTAGAGCTTAAAGTTCTGATATATGGACAGGAAAGAGAAGAGGGATGAAGCCTTTATCCAG 
GGCTGGCTGGGCTAAGAGTAAAACAACTTCACCTGGATTCACCCAAGGGGCAGAGAATCTTATCTCAGACTCGGTCCACATCTTTA 
TCAGCCCCCTTTTCCCTTTATCTTTCATGTTGCTCACATGGGCTCCAGGGGCCAGATGAGTTTTCTCTTACTTTGAACATCAGAGA 

1 0 aaaaaaataacgacaaaaagttactcaaccgacaaacgtttctcacccacacacctttcctccagtcaatgacgtttccactgcac 

CCTGTTAGACGCTGAGTGAGGAAGCATCTGGGCACAAACCGCTGTGGATGCAGATTGAGCAGCACTCACTGTGCACTGGAGGGATG 
GGAGTCCTGTCCTCACCAAGGGGGCAGATGGAGAGGGGGCAGAGAGAGCAGCCGGGGCTTCACTCCCTGGAAACTCTCATACTCCA 
AGTGCGGCCTGGGGCTCTGCAGCCCCAGCATCATGTAGGAGCTTGTTAGAAATAGCCXCAATG7CCACACCTGCCCTGACAAATCC 
CAGTCTGCAAGATCCCGGGGGCTCTGCACACACGCTGCTGCGAACAACCTCAGCATCCGTCCTGCCGGCTCTAGAGCAGCCAACCG 
15 GGATATCCTTCTTCTTCAGCAGTGGTGTCCGCTCTCTAAAATGACTGTCCCCCACATCTCTTTCCAGGGTTGGTATTXCTGGTTAA 

CTCAAGGGACACAAAAATAGCTCAGGGAAAAATTAATTTTCATTCTACTCCAATXCTAATAATGAAGTGGTAAAAATTAAAGGGAC 
AGCTTTCAGAXTATGGGAGTGCAGCTGCGGGXAXGTGGCAAAAXCGAAGAAAGAGGGCTCATAATTCCACGXCAGGGAAGAGCXGC 
XGGCCTGCCCAGGCTGCTGTTTATCTTTACTGXGAATGGGGCCTCTTTTTTGTTTGTTTGTTTXGTTTTGTXTXCACTTAACCTCA 
GTGGCAAGAAAAATGGGGCCTCTTGCCAGGAGGAGCAGAGAGTGACGCGGAAGGCAAAGACCACCTCATTTCACCAAGTTCCTCGT 
20 CTTTTATTrGAAATCCAAGACATAGAAGCTGCACATTTGTCCTTCTGGGAAGAGTGACGAGTGACTGAGAGTGGAGTCGAACACTC 

GAAAGGAGAGAGCAGGTGCCTGGGAGTCAGAAAAGCTGGCTTGAATTCCTAAATCTGTCGCCGTTXGTCCTGGGTGAGGTCATTCT 
GGTCATCTGTGGCAGGAGGACXACAAATGCCXGGCTTTTCCCTTTCTAGCGGGCACACAAAGAGACAGAGAAGTTGAATCTTTAGC 
AATCCATTGAAGGGGAAACCCCACAATGCAAAGAGAAGCATTGTCGAGGGCCCTXCACCTGCACCCTCTGTXCTCCCAGACCXGXT 
CCATGATGCATTCCAGAGGAGGTGGCTCTCCGTCACTGTCACTTGCGATTGCCAAGGCGTCAGCCAGACAAGGCAAAAGCTCCCAA 
2 5 GGGGTGTTACCCTTCAGCTGCATACAGAACTCCTAGAGGCAACAAATCCACAAGGAAAGATACACCCATGATCGTGTATTTCAGCC 

ACAATGATGGAGGTGAGGXGGAAAAGGACGAGGAACAAGTGGGATTCTGCCCAXGTCTGTCTAATGAGCATCCACAGCAAACTCCA 
ACGGAAGATGTGAAACACGCTCAACACTAGAAGAACTCGGXXTGACTCTGTCTTGGTGTGGGTCCCAGGCCAAAGCCCTCGGCAXT 
TTCAGGAXTAATGATCACTGCTGGCXGXCTCXTTTTCCCTCTGCCCACATAAAAGGCACAAAAACTAAAGAGGAAGGCCACATCAC 
CGCAGAGCCCGTGGTTCAGGATTCTCCTCCTGGGAGCCCCGATTTCTTTTCTTTTCTCACCTTAACAGTGTCCAGAGTACTTTTAT 
30 TGCCAGAATAGAGATATAGCCTGCTCAGAGCCTCATGTGCGGCCCACCACTCAGGAACAAAGGGAGAGACAGATACTAAGCATGTG 

TGCAACAGAGAAAATCCAGCCCACGAAACCGTGTGCAAGAGCAGCTCCGTCCTGCCTGAATGTGGCTTTGGGAAGCCCACCTAGAA 
CTTGGCCTGGCGCCAGTCACCCACTCAGAGCCTACTGCCATGAAGGCAGGCCCTCACTCTCCATCCCTGCCCACACAGGGAGACCC 
AGGGCAAACAGAAAGTCCCCXAGCGGGGGCCCAAGGAACCCCTGGCTCTCTCAGGGTCCCATXCAAGXTTCXGGGCTAGTCTTGCA 
GACXAAATACCACXCAGTTGCCXGGTGGGAGTAGGTGCTGGGCAGGGTGGACAGGAGCCCCACTGCTTCTCAGCCCXGTGCCAACC 
35 CCTTTGTGTGAGACCCTAGTGCAGGGTGGGGAGCCCCAATTTCTAAGCCTTGAGTGTTTACCACCCTACACCCCCACCTCCAACTC 

ccgaattgatcatctcaaattxtcccacagtccataggcaccagacacttcaaataatctcagaaaagaaggtgAtgtctacatcc 

AGAATCGTGCCAATACTTXAAAATTACAGGGAGAAAAATArTCCCCTTCCCCTCXTCTAAGGAAAATTCTGTCTGCCTCCCAAGCX 
CCCAGGTCCCTTGGTGXGAGCTGGGGGAGTGCGTAGAGCTAGGAATTGGAAAATATTCCGGGAGAGAATGAXTTATGTTGAGAAGA 
CCCATTGGGAGAAGCAGGAAGXGGGTCTGGAAAGACAGGAGGAAGTGTAAAGGCAGAGAAAAGCCCTTGTTAGCTGAATXTTGAGA 
4 0 AGTAATTTTTGGCATTGTTAGTGAGTAAAACTAGAGAATGAGGACAGTTGTATGCTGTCTTAAAAAATAAAAGAATGATAATATAG 

GGAAAGATGATTTCAACATTXTGGAGTCATATAAGTGGAATCCTCCTGTTATTACTGTGCAAGACTTTTAGACAAATTATTTTTTA 

AGATTGAAAAAGAGCAACCCTCCAGCGTACCTTTCCACACACTCTTCTACCTCCXGCTGCCTTCAGGTGATGTTTGGCACTTCCTG 
ACAAGGCCTTTC AGGGAAAAGG ATT ATAG CC AAG CTCTTXAGTGGTTACTGAGCT ACAG ACCXGG AGGTG TCAAG AT C CT AAATT C 
45 CAGGAAAGATTCTTTATGAAAGGAAAGTCTGTGAGAATAAGAAGTTCTGGAACTTCCCCTTGTCCCCGCATGACCTCTTCAGACAC 

TCGGGCTAATTTATGATGACTCTGAAAATGCCCATGACCTCATCTAGAAAAACGCACTCTCATGGAATTCAAGAGTTTCTAAGGGC 
ACAAAATAGCTTCCAAGACAATTTGTTTCCTTCTTTTCAAATTGATGTGTTTAGAAATGTTCTTGGCTTGTGATTGACATCTCAGA 
TTCCAAAAACATCTGAGGTCAATCCTGGTTATTTGTGCTAATGAATAATTACAAAAGAGTAGCTAAATATGCTTCTCGCTCATTTT 
GTTGAGCTAAAATTACTTATAAAGAAATGCATAGATCTGCGGCATACAATTTGATGAGTTTTGACAAATGTGTACAGCTGCAAAAA 
50 CGTTTTCATCACTTCTGCCTTCTGGTCAATACCCACCTACCACAAGAAACCACTGTCTGCTTTCTATCTCTGGATATAACTTTTGT 

CTTTTTGTGAACTTCATATAAATGAAAGCAAAGTGTATGCACTATTTCGTGTTTAGCTTATTTTGTTCAACATAACATTTTTGAGA 

tttatcaatattgcctgtatcaatagttcattattttttatttttgaatggtttctatagtatgactatatcataagctacttgtc 

tgttctcccaatgatggatgtttgaattattgagttggttattattaataaagctactatgtactagaatggaaggggcttaataa 

aagaaagaagttactataaatattttataaaagtctttctgtagacacatcccttcattcctcttagataaatacctagaagtaga 

tctttgtttgtttttgagacagagtctcactctgttgcccaggctggagggcagtggcgtgatctcagctcactgcaacctctgcc 
tccttagtagagaaagggtttcgccatgttgaccgggctggtctcaaactcctgacttaaaatgatccacctgtctcagcctccta 
aagtgctgagattacaggcgtgagccaccatgcctggccaaatactttcagatagtgttccaaagtaattacattacttacactgc 
caccagtaacataagagagttctggtagttctacttcctccccagtatttgacgtatcagtcttttatccatttcctccatttccc 
60 caatgggctatctcatcattgttttcaacttgcattttattgatatctgatgttaaatacactttcaagtgtttattgatagtcgt 

gtatcttctttggggaagtgattgttcaagtctttgcccatttattgggctgtttgccttttactcttgctttgtttttctttata 
tattctggacacaagtatttgtgacaaatatatatattgcaaatattttctctcagtctatcatttactttttcatttttttcttt 
ttttttttttgagatggagtctcgctctgtcacccaggctggagtgcagtgacgcgatctgggctcactgcaagctccacctccca 
agttcacgccattctcctgcctcagcctccccagcaggtgggactacaggcgcacaccaccacacccggctaatttttttgtattt 
65 ttagtagagacagggtttcaccgtgttagccaggatggtctccatctcctgaccttgtgatctgcccgccccggcctcccaaagtg 

ctgggattacaggcgtgagccaccacaccctgcctactttttcattttcttaatgtctctggatgagtagacattctcaatttttt 

TCTTTT ATAGTCAGTGC TTTTGC ATCCTCT ATGAGCAATCTTTGCCTATCTC CAACTTGCAAAGTCATTTG CCTTAATTTTCTTCT 
GAAATCTTTTTAGTTTTGCCTTTTATGGTTACATCTATAAGATATAGACCTAGTACATAGATCTTTATCTTTATATATATAATAAA 

attaattcttgcataagatgtgagtttttttctcatacatttatccatttgctccagaagcatttgtcgaaaagatttttcctttc 
70 tcattgaatttccttggcacatttatttgtttaaaaaaaaagcagttgaacaaacatgagttgagtccatttcaggactttctgct 

CTGTTTCATTACTGTTTGTCCTrATGCTAATACTACGCTGCCTTGATrTCCATAGTTTTATAGAAAGCCTGAATATCAGATGTCAT 
GAATCCTCCAAATGTATACATCTTTACGATTGTCTTAGATATTCTAGGTCTTTTGTGTTTCTAAGGAGCTTTTAGAAATAACTTCC 
AAATTTGTACTAAAAAATTGTGTTGGATTTTTAAACTGTAGTTGCCTTGAATTAATTGATCAATTTAAGGTGAATAGATTTTTTAA 
ATGAATGTTACAATCTATAAAGATAGTATATTTTTCCATTTGCTTAATTCTTTTAAAATATGTCTCAGCAATATTTCAGAGmTC 
75 AGTTTAGTGGTATTACAAGTTTTTGGTAGNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
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NNNNNNNNNNhn^NNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNW 

N|,jl^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^^ 

NNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNm'JNNN^^ 

i^jjnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

5 I^j^jlsINNT^INNNNNNl'INNNNNNNNNNNNNNNNNblNNI^NNNN^^ 

NNNN^NNtmNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

jsjNjs^rtftNlNNNNNNNNNlWNNNNNNNNNNNNNNNNNN^ 

j^WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTmNNNNNNNNNNNNNNNNNNNW 

jjnj^nnnnnnnnNNNNNNNNNNNNNNNNNNNNNNNNN^JN^ 

XO NI'frJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI , JNNNNNNNNNNNNNNN>^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNT'JNNN^^ 

nijnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnn^ 

NNNNNNjtfNNNNNNNNNNNl'ntfNNNNNNNNIWNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

X5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNin^INNNNNNNNNNN^ 

t^^INNNNNNNNNNNNNNNNNNTJNNNNNNNNNNNNNNNNNNNNNin^NNN^ 

^NNKbrtWNNNNNNNlWNNNNNNN>MNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnn^ 

NnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

20 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnj^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn>^^ 
jjnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnjwnnnnnnnnnnnnnnniwnn^^ 

N rftjWtfNNimNNNNNNNNNNNNNNNNNNNNNNNN>ttJNNNN^ 

2 5 NNNNNNNNNNNNWNNKNtmNNNNNNNNl^NNlTNNlJNNNNKNIJNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnttnnnnnnnnnnnn^ 

KNNNNNNNNNKNNNNNNNNNNNNNNJ^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

jJNNNNNNNNlintfNNNNNNNNNNNNirc'INNNl'JNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

3 0 ^jnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ CACT C ACTCT GT AACC C AG 

GCTGGGGTGCTCGGCTGACTGCAACCTCCACCTCCCAGGCTCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTACCTGGGACTACAG 
ACATGTGCTGCCACACTCGGCTGATCTTTTGTATTTTTAGTATAGATGGGATGTCACCATGCTGGCCAGGCTGGTCTGGAACTCCT 
GACCTCAGATGATCCGCCTGCCTTGTCGCCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACACCCAATTTTACGGGTCTGTT , r 
CTATTGAGCACTTTTTTGAGTAGGTCAAGTATGTCACATTTTCCTGTTTCTTCACATGTCTAGATTTTCTTTTAATTTGCTGGATA 
35 TTATGAGCTATACATTATAAAGGGTCTAGATTATCTTATGGTCCTTTAAAAGGTAATGCATTTTGCTCTGCCAGGCAGTTAAATGA 

CTAGCGCATCCTCTTGTCTATTAGGCTTGGTTTTAATCTTTGTAAGGGCAGGTCTATTTTGGTTTTGAAATTCATCCTAGGGATGC 
CTCTTTCTCTAAAGCAGGATTGGAAAACTACAACCCACAGCTCAGACACCTGTTTTTATAAATAAAACTTAGCATAACTCTTCTTC 
TCTCAGCCCTCACAATGGACAATCAGGGCTAAGTTTCACTGAGTTCTGCCCTGTTCAGGTTCAGACCAGCTCTTGGCTAAGAACCT 
GAGGTGGACCCCTATACATAATTTTGGGGCGACCTTCATGCAGTGTCCTCTCCAGAGCCCCACCCCACAAATCCCAGTCATGTCAC 
40 GTCAATGAAACCACTCTGCTTGGGTTCCACCTGGGTGCTGCCGGGAAGGAAAGCACCCCAGGAAGGAAGCCAGGGCAACTGTGGGC 

GCCTCTCACGTGTTTCCCTCCTCCAAAATCATGTAGCCCTGAGCTGCCTGTTGTTCAGCACCTGAAAGCACTTGCTGTATACATTT 
GGACTGGTTTTACAGCTGTTTCAGCAGAAACGTAAGTTTTGGTCCCAGTTACTCTGTGATGGCTGGAAGCAGAAGTCTTCACTGGT 
TTTTCTGATTATTATCCATGTCTTGCTTTAGTAACAGATTTATCTTCTGATACTTAAAATATTGGTTGGTGTTGATCCATAATAAG 
TGCCAACAAATGGTACCAGTGATATGAGAAGTACAGAGAGACAAACTTTTGCAGGAGTTAAAGGTTAAGGTAAACTTCAGTCCAGT 
45 CTCTATCTGAATTACCATTCTCTTCTTCTGGACAGTGAGAAAAAGGAAAGGAACAGAACTACCATCTATTCCATACCTGTTATTTT 

CCAGGCTTTCTTCAAGTTACCTTAGTATATTATTTGCTATAATCATTAAATCAATAAAATAATAATTATTACAGCACGAAGCTGAG 
CCTTAGAGAAGTAAAATAATAAAACTATGTAGCTTGTAAGCTGCTGGAGCrrAGAAGTTAGAAACCCATCTTTCTCCTTCCCACCAT 
GCTGCTGCTCTTGCCTTATCATGAGATTACCAGCATTTATTGAGCACTTATGTTGCCTGTTCCACTGTAArTTCTGGCCCATGGAG 
CCCATTTAAATTGCTTTTGCTTAGTCCCTTGTTGGTTAGAGATGGGCCAAGCTGTCTGATTTCTCCCTATCTTCGTTTTTTTTTTT 
50 GAGACAGAGTCTTGCTGGGTTTCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCCCACTGCAACCTCTGCCTCCTGGGTTCAAGTG 

ATTCTCCTGCCTCAGCCTCCCAAGTAACTGGGACCACAGGCACATGCCACCACGCCCGGCTAATTTTTTTGTATTTTTAGTAGAGA 
CTGTGGTTTTCACCATGCTGGCCAGGCTGGTTTTGAACTGCTGACCTCATGTGATCTACCCGCCTTGGCCTCCCAAAGTGCTGGAA 
TTACAGGCATGAGCCATTGCACCCAGCCTCCCTACCTTCAGTTCTTAGGGGAGACAGGAGAGTCCTGAGCCATTGGATGGGGATGG 
TCTTCCGGAGGACAAGGTGCTGGGCAGAGTCTAAGGGCACAGAGAAGCTTCACTCAACCTGAATGACCAATACACAACCGGCCAAC 
55 CCACAGCCATAAGTACAGCCAGCAGCCCTGATCAGCCTCCGTGTGGGCTTCCATTGACGGAGAGGCCACAGACTCCTGCTTTCCTG 

CCTCTTCCTGTCCCTGTCATCTCCCCGTCCACTTCCTTTATCCAGCATGTGATATTTCCCCCCAAAATCTAATCTCTTAGAGCAGA 
GAACTTGTTGCAAAGTAGGCAATGGAATTATTTTTCTGATTAGACCTGTGCCACTTTTCCTTTTAATAGTTTGATGTTTGACCACT 
GCTTCTGGTGCCTTTAGTGAGATACCAGAGTCCATTTTTCAGGCTGAGGGAGGGTAAGGTCTTCATAATATAAGAAGGTATTTGGT 
GAACTCAGAGGTGGGCAGGTGGGTGAGAAATACACATTTCCTATTTGCCAGACATTGAGTGAAGCACTTTCTGTATATTTCTCAAA 
60 AAATGGCGCACAGTCATTAATTATAGAAAGTCTAACAACTCGTATATCCTTAAAAGTATCTTGCACAGACATATTTTGCCCCTCAA 

ttaaatgtacgtaactttgcttcttcctttcttcacattccttgaccctcctctctccatacttgcttgacatgaggcatattcgg 

AATAAAACCTTGTTAATTTCTACTCATCTAGTTTGAAATACATTGTGCTTTGGAGAGGAGCTTGGTTGTAGTTAATTTTTGAGCCA 
GCTCTGATACAAAGCTTTCTAAAGAACAATGGTAGCAGCCTTAGTTGCTTTCTCACAAAAAGTAGGGCATACCATCTTTTAAATAA 
AGTGAAGAAATATGTGATTAAGTCATTATAGGATTAAATATGTGAGTACTTGCCTGGGGCCTCTTGAGTTCCTAATAGGCTTCTTT 
65 TGCTTTGCAGAGCTCTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCATGTT 

GAACTGTGAATGCAAGAGAGGTTTCCGCAGAATAAAAAGCGGGTCACTCTATATGCTCTGTACAGGAAACTCTAGCCACTCGTCCT 
GGGACAACCAATGTCAATGCACAAGCTCTGGTAAGTGTCCCTTCTGTGACTACCAAGAACAAAAGAACTGCAGCAAAGAGTGAGAC 
AG AGCCCAG CTTTTG TT CACTCAGC CC TAT AG ACACAAATGGG C CAGT CCAGTCTACAGG ATAACT AATTTTAGTGGTTCCTG AAA 
AGTCATTCACTAAACACAATTTTTTTTTTTTTTGGAGACAGACTCTCACTCTGTTGCCTAGGCTGGAGTGCAATGGCACGCGATCT 
70 CGGCTCACTGCAACTTCCGCCTCCTGGCTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCACCCTCCAC 

CATGCCTGGCTAATTTTTGCATTTTTAGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTTGAGTAA 

tctgcccatctcagccacccaaaatgctgggattacaggcatgagtcacagtgcccggccacacaattttatttttatttttgaga 

CAGTCTCGCTCTGTTGCCCAGGCTGGGGTGCGGTGGTACAATCTCAGATCACTGCAACCTCCACCTCCTGGGTTCAAGTGAATCTT 

gtgccacagctgcccaagtagctgggactacaggtgtgcaccaccatgcctggctaatttttttatttttagcaaagatggggttt 
75 cgccatgttggccaggctggtctcgaactcctggcctcaagtgattctcctgcctgggccttataggcgcacaccaccatgcctgg 



666 




WO 03/008583 



PCT/US01/51291 



CTAATATTTTGTATTTTTTGTTAGTGATGGGGTTTCCCCATGTTGTCCAGGCTGGTCTTAAACrCCTGGGCTCAAGCAGTCCTCCT 

GCCTCAGCCTCCCAATGTGCTGGAATTATAGGTGTGAGCCACCACACCTGACCTAGACACCCTCTTTTATCCTGAGCTGGAATACT 

gatcacccccctcactggggcactcagactcaactcctttgccaaactcttcacaatagagagggctgttctagaagtttccttgt 

cattgtgttaagatggcgtctctaacttcaagcattctgaacagccttagggagcaaaggatcagtgtgttgtggagtgagaccac 

5 TCCTGCTGCTGTCAAACAACACAGAGACAATTGACAGCAAGCAAGGAGTCCCTTTrGGTGAGAGACACACACATGCACACATAACA 

TACATGACATACACAGACACGTAACATACATGGCATACACAGACACGTAACATACATGACATGCACAGACACGTATACACACGCTC 
AAAAACATGTCGTGGGCATTGCCATATGCACTTGAATACCCAGAGGCCGGTGCTGGGAGGGCATACTCTGGTTTCGTATTTGTAAG 
CTCAGCAGCCAGACACCACCAGACACATCGTGGGCCCTGGACAGGTGTGCTTCTCAAGTGAATGAATACATGAACAGTGTTTTCTA 
TGAAGCATTTGTGAAATTATCTGCATCATTCCATCTATATTTTCTAGCCACTCGGAACACAACGAAACAAGTGACACCTCAACCTG 
10 AAGAACAGAAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGCCAGTGGACCAAGCGAGCCTTCCAGGTGAGAGATGATTC 

TGTCCTCCAGCTAACTCCTGCTAGCGCACCCTTCTCCTGCAGGCAGATGATGTGTACCCAAAGGAAGAAGGTCTGCCCTGCCTTCT 

ataaacacatgcatgtggctccgtcctcccaagacatcattgcagacaagaattagtgcagagttgctcagaggctgtttgctcag 

CAACTAAAGCCAATCTGACGGCAGCCAATCCAGGTCTGGGCTTACTCCCTGGTTTGGTAACTGGCCAAATAGAATTCAACCCAAAT 
TCAACTCAACTTAAAAGCGrCTGTTGGGTCTGTGTGCCAGGCCCTGCTGATAGAAGACACAAACAAGAGTGTGACAACGATCCCTG 
15 CCCTCAAGGAAACGCTCTGCGTCTTCCCCTTAAGCACAAGACAACGCACCGCAAAAAAATTACTTGCTTCCCAGTATTTCTTCCAG 

GGCAAGGTTGTAAAATGTGCATGCCACACTTGTGAGTCTCAAAAGCTCCAGATGCGTGTGTCCTGGCCAGCAGTCTGTGCATGAGT 
GGGCACTGTGGCTGTCCCTTGTCTGCCCTCTGCTTTCCCATGACTGAATTGGGATTCAGTTATGGTGTCAAGAAAATGGGCTGGGC 
GCAGTGGCTCACGCCTGTAATCCCAGCACTGTGGGAGTCTGAGGCAGGCAGATCACTTGAGGTCAGGAGTTCGAGACCAGCCTGGC 
CAACATGGTGAAACCTTGTCTCTACAATCATACAAAAATTAAGCTGGGCATGGTGGTGGATGCCTGTAGTCCCAGCTACTCAGGAG 
20 GCCAAGGCATGAGAATTGCTTGAAATCAGGAGGTGGAGGTTGCAGTGAGCAGAGATTGCATCACTGCACTCCAGCCTGAGTGACAG 

AGGAAGACTCTGTCCCCCCTCAAAAAAACAAAACAAAAAAGAAAAAAAACCCACAGAACCTGCTAGGAAGAATTGAGCTTTCTAAG 
GTCAGGCTAGCCTTAGGAGACTTCAGAGCCCTTTGCTGATTTTACAACCTTACAAAGAACTGTATCAGATACCATCCCATTTGAGC 
CTGGCTATACAATGAGTCAGGACCAGGAAGGGTTACTTCAACTTACTGAAGAAACTGAGATGCACAAAAGATAAAAAGATTTGGTT 
AAGCTCACATAGTAGGGCTGGAATCAGACCTCAGGTCTCCCAGATTAGATGAGGAAACTTTCTGCTGATTACTTATTTTAAAAGAG 
25 TTTGAATTTACTTACAGCTTCCATTATTTTATTTTTTAAAACAGACTAATCTAGGGGCACAGTTGCAACATGATGCTCTTACTCCT 

TCCCCTTCCGACTTTGTCCTGGAATGGTGTTTCCAAGCACATTTGTTTGTTTTGTTCTACTGGCTCCCCCATAGTCACCCTGCACA 
GATTATTGGAAGGCTTCAAAGAGGCCAATGCTTGTTGTCCTTTCTCGAAGGCTGGCTCTGCCTGAGGGATGTTTCAAAGATTGTCT 
CAGTTTGGGTGTTTTCATTGGAAAGAAGCAAACCCAATTCAAACATGTTCAGACAGTTACGAATTGTACTGGCTGTCAAACAACCT 
TTTATCCTGAGACCAAAACACAAGTTCAGTCGTGATGTTCAAGGTGCCACATGGCAGGAGCCAGCCTGGGACAGGGCCACCCAGCT 
30 TCCTGCTGGGGAAGAGGCTCTGGAGGATATTTACAGAGGCTCTGTTGGGTATGCAGGGTTGGGGAGAGTCTGGAAGTTCAGAGCAC 

GTGCGCAGTTTCACAGGCTGGGGTTAGAGGGCACATACAATTCCATATGTCCAGGTTGGGGGCTGTGGGTGGGGAATTCAGAGATT 
TAATCAGAACAAGACATGGTCTCAGGCCACAGGTCCGTCAGGCCTGGGATGTAGTTGGGTGAGTGGAAAGTTCTGGGGATGGGAAA 
TTTTGAGACGTCTTGAAAGGGCGCATGTGTGTCAACCTTCAGGTGTGGCTTGATCAGAGATGGTGCTCCATTTCTCTGAGGTTCCC 
TCAGCCCGTCCCTCCTCCTGGCTTTGGTGTTGTCCCCAATCCTTCCGACATCATCCCAAGATGCCCAGCCGCTGCCCCCAAGAATG 

3 5 cacttcctcacttgtccagcagaaatccaaggtggtcttcatgctccattggcccaaataggcttgagcctacccttgtgtctcag 

CTGAGACTGCCCCGCCCACTCCTGTCCACTGTCAACACCTGCACTGTCTTCCAAGAGGCAGTTGTGGCGTTCCTGTCTCGGGGCCG 

CACCAACCAGAATGAArCGCTCATTCCTCTGTGTTCCCATTGCCAACGTCrGCTATCCTTCACATGCCTTTCTTACCCAATCCACT 

GTCCACCCCTTGCAGGAGTGACAGGGTCTTCGTGCCTTCCTACAGGGCCTAGCAAACTTCCCCACGCTCAGACGTTCTCAACATAT 

ATTGGTTGAATGAAAGGATGAGCAAGCAGTCAAGAGAGTAAGAACCAAGGTCCAGTCCCTAGCAAGAGGCAACCTGGACTCACTCG 

4 0 CGGTGCTGTCCCCAACTTGCCTTCAGAGCGTTCCTTCCATCTTCCAGGTCACTGCAGGGAACCTCCACCATGGGAAAATGAAGCCA 

CAGAGAGAATTTATCATTTCGTGGTGGGGCAGATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCCTGCT 

GAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGTT 

TCCAGGTAGGGTGGCTCCCTTCTGGGGTCCACAATGTTGCTTTGCTCCATCAGGCTGACCAGGGTGGAATCCCTGACCACTCCTGC 

TGGACAAGAGTGGTCCTTGGACAAGACCCTTGATCTCCCTGGGCTTCCATTTTTTCTCATTCTGAGAAAAAAAAAAAATTTAAATA 

4 5 GACCAGATCAGATGGACTCTAAGGGCTCCTTCAATGAAGGTCCCCCTGTGCCCTGAGTGGGGAGAAAGGTTGGAGACAGAAGAGAA 

GGAAAGCCCTCTCCTAAGCACCCTAGATGCTGCCTCGTAGTTGGTCCTAAGTCCACTACTTCTCTAAGCCACCAAGGCCTCCTCTG 
GCTCCAAGGGCAAGTCCAGTTTCCCACTCACACATTTTTCCTCTTACTGGTGATCGTGTAAATGCATGATCTGAACAGCCCTCCGC 
GGTCAGCATGTTCCTTCCCCTTGTGCCATTCCCCAGCTGAGCTTGTAAAAATAAACATAAAATGTGCAGAGTCGGGACTTACTCAG 
TGCACATGCGCGCACACACACACACACACACACATACTCATGCAAATGCTCAGCCCACCGATGTCGAGGTCTCCTGCTGTCTTCCT 
50 TCTGAAATCTTATTAGTATCACGACAATCAAAAGTGACTTACATGCAGGCTGGGCACAGTGGCTCACACCTGTAATCCCAGCACTC 

TGGGAGGCCAAGGCGGGCAGATCACTTTAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAA 
TACAAAAATTATCTGGGCGTGGTGGTGGGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGA 
GGTGGAGTTGCAGTGAGCTGAGATCACACCACTGCACTCCAGCCTGGGCAACAGCAAGACTCCGTCTCAAAAAAAAAAAGTGACTT 
ACATTCAACCACAAGTATTCCTGGTTTTCTTGCTCACTGCACTTCTCATACTCCATGTCCTTCTCTTGGGTTCCCTAGGGAGGCTG 

5 5 TTTTGTTCCCTTAGCTGCTTCCCTGGGCCACCCTGACAGCCAGGGAATGCTTGCTGCTTCCTTGGAAGAGGGTGAGAGGCAGGGCA 

GAGCCAGGGTTGCTGACCCCTCAGGAGAAGTGGAGAGCCTGGCACAGAAGCAGCTGTCCCTTAGTGCATCTCTGCTCCATCCAGTG 

GTTCAATGGCATTCGTATTATTATGACCTGTTTCCAAGTCACAGATGGAAACCAGGACTGGGGAGGGAGGCTGGGGAGAAAGCATT 

GCTCAGAGTTTTGGGGACAGCTAGGGTCAGAGTTAGAATTCAGCCTCGTCTGCTCTGCTGAGACCACTTCACCGCTTCCCAGTGCC 

CCTGCTGTGGAACCATGTGGGGTGGCATCCCTGGCGAAGTGCCCACACCAGGATTCCTGCCTCCTCGGGCGTGTCTGGGGCCGGCT 

6 0 GCCTGGGGCAGGCGGGGTGGGAGTGAGGCCCTGACTCCTGTGTTTAGCTCCACCAGCATCACTTACTCTCTCCCCCAGGTGAAGAG 

aagcctcaggcaagccccgaaggccgtcctgagagtgagacttcctgcctcgtcacaacaacaggtgcgggagaagacaaacgctg 

GACCACAGAGGCCTAGTCCAAAAGGGCAGGGGTGACCAGGAGCCAGGCTCAGGGAGATAGGCGGAGGTGACCTGTAGGGGAGAAGC 
CCACAGCAGCCTCCTCTCCCTCTGAGCAGGGACAGGGCCTCAGCAACCTGCAGGCCCCAAAGCAAGTGTCAGAAAGAGGGAACCCA 
GGACCAGGACCAAGCACGGTCCCCAGGCAGAGATGGAACACCTTCCCTCACCACCACCACGTGTCTCCCACCAGCCTCTGAGCTTC 
65 TCATTCACAGAGACACCCTGACTTCCTTTAGCCTCGTGCTGTCCTAAAGTCACGGTAGCAGGAGTGTCTCTCTTTATCTCTTTTTC 

ACAGATTTTCAAATACAGACAGAAATGGCTGCAACCATGGAGACGTCCATATTTACAACAGAGTACCAGGTAGCAGGTGAGTGGGG 
CACTGGCTTTGTGGACAAAATGTACACCAGGCTGAGATATGGACAGGTTGACTGGTTAGTAGGTTGGTTAGTTGGTTGGCTGGTAG 
GTTGGTTAGTTGGTTGATTGGTAGGTTGATAGGTAGGTTGGCTAGTTGATTGGTAAGTTGGTTCGTAGGTTGGGAGGTTAGTTGGT 
TAGTTGGTTGGTTGCTTGGTTGGCAGGTTGGTTTGTATGTTGGTAGGTTAGTTGATTGGTTGGTAGGTTGGTAGATTGGCAGGTTG 

7 0 gtgggttagttggttagttggttggtaggttggttggcaagttgataggttggttggtgggttggttgataagttgataggttggt 

TGGTAAGTTGATAGGTTGGTTGGTGGGTTGGTTGATAAGTTGATAGGTTGGTTGGTAGGTTGGTTGTTAGGGTGGTAGATTGGCAG 
GTTGGTTGGTAGTTTTGTTGGTAGTTTGGTTGGTTAGCTGGTTGGTTGGTTAGTGAGTTGGTTGGTAGATAGATTGGTAGATTGGT 
TGGTTGGTTAGTTTGTTGGTAGGTTAGTAGGTTTGTTAGTTGGTTAGTTGATTGGTAGGTTGGTTGGTTGACTGAAAGGACCCCTT 
CCTTACACTGCAGAATGTGTGAGTGAAAGACTAATCCAGATACTGACGTAACTCAGAATTCGCATGAACCAGTTACAGGATGCTGT 
75 GAGCAAAGTCTCAAGTCAGCCCTATCAGCTCCTCTCAAGCTGATCTGGAAGGGCTGTACCCCGGGCCTCTGCCAGGGGTCAAGAGT 
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GGGAGGAAGGAGCCACGTAGCCAGTCAGAGAGGACAGGCTTCCAGAAACACTGCCATTGTTTCCTGGTAGGAGGGAAAAACAGACT 
CTGAGT CTG CATCTGC CTAG AAAG TAAACAAATGTCAG CCTCCAAAACCTCAG CAG AGCAG CATCTGG AAAACCCGACC TCTTTC A 
GGAGATGTTAATGTGCTTCTCATCATCTTCATATTTCAACATTTCTTTTACCAGGCGCTCTCGGTGTCCTTAAACGAGGCCTGGCC 
TCTGAGCCTTTCTGAGGGGCTTTTGTGAGAGAAGGGTGCCTCCTGAGGGGAAGCTCCCTCCACCCTCACCCTGTCCTCCCTGCCCT 
5 GTTCCTCAAGACTCCTAGGAAATCCCATGGGGAGGGACCTACTTCCTGAGACAGGGAAGAGAGGCTGCAGCCTCCGCCTTGCTCTT 

TGGGGATGTCCTCAGCCTGCCCTGTGGCCCTGGCTCCTGCTGCCCCCATGCCAAGCCCAGGGCCCTTTGCTGAACTCCCTCTCTCT 
ATTGACAGTGGCCGGCTGTGTTTTCCTGCTGATCAGCGTCCTCCTCCTGAGTGGGCTCACCTGGCAGCGGAGACAGTAAGTGTGGC 
ATCACCAAGGCAGCCCTTGGTCAGATCAAAGTCCTGTACCCAGCCCCACCCTGCCTCCCCCCTACCCCCTCCATGCTCTCTCTAAT 
CACCTGCAGTTCAGGGAGTGGCAAAGGGAGAGGCCAATCCATGCCTCGGAAAGAGTCAGTTAAAAAGAATTAAAGCACCGCCGGGT 
10 GCAGTGGCTCACGCTGGTAATCACAACACTTTGGGAGGCCAAGGCTGAGTGGATCACCTGAGGTCAGGAGTTTGAGACAAGCCTGG 

CCAACATGGCAAAACCCCATCTCTACTAAAAATACAAAAAATCAGTTGGGCATGGTGGCAGGTGCCTGTAATCCCAGCTACTTGGG 
CGGCTGAGGCAGGAAGATTGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAACAGAAATCTCACCACTGCACTCCAGCCTGGGTGAC 
AGAGCAAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAAATTAAACGACCAGGGAAATGGGAAGGCAAAGGAGCCTCACATTCATTG 
AG CACCCACT ATACAC C AGG CTTG ATGCTTGTTTT ATAAACATTATTGAAATCT AC CTTCT CAGAAACCTTTGG AAT AG CTG TGGC 
15 CTAGAGAGATGCAACAGCTTGGAGAAGATGGCACAGCAGAGGCCAGCACTGCAACATGAATCTAGAGCCCATGATTTTCCCACCCA 

GCCCCTACCTATAGAGGACCCAGGGCAGCATCTATGCTGAGCTTTGCCTATCCTGTGCTCCCCACCCTCCCGTCCACAGAAGCTCA 
CACCGGCATCCCCTTGACCAGGAATGTAAACCATGTGTGGTCTTTTTGCATTAACTCAGATTTTCAACCCTGCATGCATCTTAGAA 
CATCCAGGAGACAGTCTTCTAAAATACCAGTGAGTGGCAAGATATGAGTAAATTCCACAGGAAAAGGAAGGCAGTCCAAAGGGCTG 
TGCTTCTCCTGTGGCTCAGTGTTATTCATAGCTGTGACATCTTTTAAGAGAGGTTTACAAGAGGGAAATCCTGTCACCAAAACCAT 
2 0 TGTGACCCACTTTGAATTTGGGGGGAATCTTCATTTGCAACAATAGAAGAACAAATTTGTTGCAATAGGAAATATTTTTGTAGCTT 

ATGTAGGTTGTTCAGCCAAAACAGCATAATAATTTAAAAAGTTAAAAGATAGCCCAGGAGTTGTGGCTCATGCCTGTAATCCCAGC 
ACTTTGGGAGGCTGAGGCAGGTGGTTACCTGAGGTCAGGAGTTCAGGACCAGGCTGGACAACATGGTGAAACCCTGTTTCTACTAA 
AAAATACAAAAATAAGCCAGGCGTGGTGGTGGGTGCCTGTAATCCCAGCTACTTGCGAGGCTGAGACAGGAGAATCACTTGAACCC 
AGGAGGCGGAGGTTGCAGTGAGCCAAGATCGCGCCACTACACTCCAGCCTGGGCAACAAGAGTGAAACTCTGTCTCAAAAAAAAAA 

2 5 AAGAAAAAGGTAAAAG ATAT CAATG ATTGGG CTCCAGT C AGAATGT CTGGGGGTGAG CCCAAG ACAT CAGTACGTATTTTTAAT TG 

AG ATAAAATTCATCATTTAAC CATCATAAAATGTACAGT TCAGTGGTGTCTTAG CCC ATTTTGTG CTACTGTAACAG AATGCCTGA 
GACTGGGTAACTTATAAAGAACAGAGATTTATAAAGAACAGAGATTTATAACTTATAAAGAACAGAGATTTCTTACCATTCTGGAG 
GCTGGGAAGTCTGAGGTCGAGGGGCCCCCATGTATCAAGGGCGTTTGTGCTACGTCATCCTGTGGCAGAAGGCAGAAGGGCAAGAG 
AGTGAGAG AC AGCAGG AGGGG C TGAACTCAG CTTTT AT CACAAAC CCACT CCTG CAATAACAACAT TAATCCATTCATGAGG CAG A 

3 0 GCCCTCGCGACCTGATCACCTCTTCAAGATCTCACCTGTCAACATTGCTGGATTAGGGATTAAGTTTCCAACACCTGAGCTCTGGG 

GGATGTATTCAAACCACAGTAAGTGGTATTTAGTATGTTTGCAATGTTGTACAGCCATCCCCACTGATTCCAGAATACTTCCATCA 

TTCCCAAGAGAAGCCCCACACTGCCAAGTTCCCCATTCTCCCCAGCCCCGGGAAACCACCACTCTATGTTCCGTCTCTATGGATTT 

GCCTATTCTGGACATTTCGTGTAAATGGAATCACGTGGCCTTTTATGTCTGGGATAGTCGTACGTTTTAAAGCCCCTCAGATGTAT 

CTAATACATATGCATCCAGGTTTGACAACCCTACACCCGGCCATTGGTTTTCAAACTTGAACTAGCACCAGAATCATCTGTAGGAA 

3 5 CATAAAGAAACGATAAATGTTTGAGATGATGGATATGCTAAATACCATGATCTGATCACTGTACCTTGTAGGTATCAAAGCATCCC 

TACATACCTCATAAATATATATAACTATTATGTGTCAACTTAAAAACATTTGTTGAAAGAATCATCTGGAGGCCTTGTTAAAGCAC 

AGATTGCTGGGTCCCACCTGTGGAGTTTCTGACGCAGTCGTCTTGCTTAGGTCCAGGAATCTGTATTTCTATCAGGTTCCCAGGTG 

ATACTGACGCTGCCGTTCCAGGGAGCAGACTCTGAGGATCACCGCACTAGGCTAACAGCATTAAGAATCAGGGAAGCTGGCCAGAC 

TCACGCTTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATTACTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGG 

4 0 AGAAACCCTGTCTCTTCTAAAAATACAAAAATTAGCTGGCTGTCATGGTGCGCACCTATAATCTTAGCTACTCGGGAGGCTGATGC 

AGGAGAATCGCTTGAACCCAGGAGGCAGAGGCTGCAGTGAGCTGAGATCGTACCACTGCACTCCACCCTGGGTGACACAGCAAGAC 
TCTGTTTAAAAAAAAAAAGAAAGAAAGAAAAAAGAAAAGAAAGAAAAAGAAAAAGTAAACTCTAGAAACTCCCTCTGTCTCTCTCT 
TGATTATCCAGGGCCTCCCTGACCCCTGCCAGCATCCACTCTGGCCAACCCTGATACAAACTCCACAGTAAGACCCTGAGAAAATA 
CAGATCCACTCCCCCAAAACCAAAGCCCTTAGCCCAGCCAGAGAGAAAAATAAAATATCTCTTCCCTTCTTATATGGGTCATCAGG 
4 5 TCCATAACATACTCCTAATTTTCCTCATGGGAATTAAAAAGTATAAATTACTGCAGTGCAAATGATAAGCCCCCTAGGGTTATTGT 

AGCAGGAATGATTCATATACCCGGCAGTCTACCAGTTTCTCTAAGGGGTTAGCTGACTCCTAAGGTGTCATTTTAGGCTTCCAGGA 
GGGGAAGGATGTGACGTGGCTGACATGTTGTACGTGTACTCAGTACTTGCATCCTCTCCTTCCTCAGGCTGAACACCTGACAAGCC 
TTAACACCTTGCAAGGATTTTTTTCATTTGTTAGTTTGAAGATCAAAAGCCTTCGGGCCCAGAGGACAAAGCTATTTGGAAGTAGG 
AATGGTTCAGTGTTTATGTTGTGAAACAAATAACTGTGTGAACCTATGTGAGTTCCCACAAGGTCTCCCAGAACTACAATCTTTGG 

50 ggagactcaaacatacatctagaaatgacccctctagtcagtttgtccaaaagccttcctagaatctgatatcaacccatggtgcc 

ctcttgtggcaacagaaatgctgcatttgaattaccgaaagatcactgtagcccagccagagagttttggttggggaaatattttt 
tgtttgtttcgggcaatgaccaggagcccgtgatgtgctacagaaggctcacagtggcttgtgagagccagcggttaaattttcgg 
gacttctgcaaactggtttttaagcatagccattatggaaaattaaagtatttaggctgggagcagtagctcctgcctgtaattcc 

TG CACTTCGGG AG ACTAAGGTG AG AGG CTCG CTTGAG ACCAGC CTGGGCAAC AAAGTGAG AC CTTGTCTCT ACAAAAACATTTTAA 
55 ACTTAGCTAGGCGAGGTGGCACATACCTGTAGTCCCAGCTACTGGTAAGGGCGAGGTGGGAGAATCCCTTGAGTCCAGCAGTTCAA 

GATTGCAGTGAGCTGTGACCATGCCACTGCACTGCAGCCTGGGTGACAGATTGAGACGCTGTCTCAAAAAAAAAAAAAAAAAATTA 
AAATATTTAAATTTACAATTTAATAAATTATATTAAAAACAAAGGCAAGAATTACTTACAACTGATCACTTCCTAATTATTTGCTA 
CCTTTTACTGTTATCTTTGTTCGCTGGGTGGTTTACATCTATTGTGTCCGCATGGTGGAAATACCGTTTGACGGTGGCTACCGCGC 
ATCTCTTCCCAACCGCGTGATCAGTGATGTCACATTGCCAGCTGGAAGCTGTGTGTGGAGGGAGGATTGACACCAGGGAAGACAGG 
60 CAACCGTCATCAGAGAGCTGCTTGTTAAACATCACCAGCACACCTCTGCTTGGAGTCTTGTGCTATGGGAACTCTGTGCAAAGTAG 

GGAGTAATTAGAAATT CCCATGAG C CAAATAAGAACTGGG AAAAGG CTAAG AC CGTATTGTCCAATAC AGT AGCCACTAG CCACCT 
GTGGATACTTAAGTGTATTTAAACTCAAATAAATTAAATACAATTAAAAATTCAGTTCCTCGGTTGCACTAGCCACATTTCAAGCG 
TTCCCTAGCCACAGGTGTCTGTGTTATCGGACAGCACAACTGCAAAAGATTTCCATCATCTCAGAAAGTTCTATAGCACAGTGCTG 
GCTAGAAACCAAGTGCTTTACTGCATGCACATCATTTAGCACAGTTAGTTGCTGTTTATTATTCCTGTTCCACAGCTATTGTCTGC 

6 5 CATATAAAAACTTAGGCCAGGCACAGTGGCTCACACCTGTAATCCCAGCACTTTGGAAGGCCGAGGCAGGCAGATCACAAGGTCAG 

GAGTTCGAGACCAGCCTGGCCAACATAGCAAAACCCCATCTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGCGTGTGCACT 
GG TTTAGAGTG AGG ACC ACATTTTTTTGGTG CCG TGTTACAC ATATGACCGTGACTTTGTTACAC CACT ACAGGAGGAAGAG TAGA 
AGAACAATCTAGAAAACCAAAAGAACAAGAATTTCTTGGTAAGAAGCCGGGAACAGACAACAGAAGTCATGAAGCCCAAGTGAAAT 
CAAAGGTGCT AAATGGTCGCC CAGG AG ACAT CCGTTGTGCTTG CCTG CGTTTTGGAAG CTCTGAAGTCACATCACAGGACACGGGG 

7 0 CAGTGGCAACCTTGTCTCTATGCCAGCTCAGTCCCATCAGAGAGCGAGCGCTACCCACTTCTAAATAGCAATTTCGCCGTTGAAGA 

GGAAGGGCAAAACCACTAGAACTCTCCATCTTATTTTCATGTATATGTGTTCATTAAAGCATGAATGGTATGGAACTCTCTCCACC 
CTATATGTAGTATAAAGAAAAGTAGGTTTACATTCATCTCATTCCAACTTCCCAGTTCAGGAGTCCCAAGGAAAGCCCCAGCACTA 
ACGTAAATACACAACACACACACTCTACCCTATACAACTGGACATTGTCTGCGTGGTTCCTTTCTCAGCCGCTTCTGACTGCTGAT 
TCTCCCGTTCACGTTGCCTAATAAACATCCTTCAAGAACTCTGGGCTGCTACCCAGAAATCATTTTACCCTTGGCTCAATCCTCTA 
75 AGCTAACCCCCTTCTACTGAGCCTTCAGTCTTGAATTTCTAAAAAACAGAGGCCATGGCAGAATAATCTTTGGGTAACTTCAAAAC 
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agggcagccaaacccatgaggcaatgtcaggaacagaaggatgaatgaggtcccaggcagagaatcatacttagcaaagttttacc 

TGTGCGTTACTAATTGGCCTCTTTAAGAGTTAGTTTCTTTGGGATTGCTATGAATGATACCCTGAATTTGGCCTGCACTAATTTGA 
TGTTTACAGGTGGACACACAAGGTGCAAATCAATGCGTACGTTTCCTGAGAAGTGTCTAAAAACACCAAAAAGGGATCCGTACATT 
CAATGTTT ATGCAAGGAAGG AAAG AAAG AAGG AAG TGAAGAGGG AG AAGGG ATGG AGGTCAC ACTGGTAG AACGTAACCACGG AAA 

5 agagcgcatcaggcctggcacggtggctcaggcctataaccccagctccctaggagaccaaggcgggagcatctcttgaggccagg 

agtttgagaccagcctgggcagcatagcaagacacatccctacaaaaaattagaaattggctggatgtggtggcatacgcctgtag 
tcctagccactcaggaggctgaggcaggaggattgcttgagcccaggagttcgaggctgcagtcagtcatgatggcaccactgcac 
tccagcctgggcaacagagcaagatcctgtctttaaggaaaaaaagacaagatgagcataccagcagtccttgaacattatcaaaa 
agttcagcatattagaatcaccgggaggccttgttaaaagagttcgctgggcccatcttcagagtctctgagttgttggtctggaa 
10 tagagccaaacgttttgtgtgtctaacaattcccaggtgctgttgctgctgctactattccaggaacacactttgagaaccattgt 

tattgctctgcacgcccacccactctcaactcccacgaaaaaaatcaacttccagagctaagatttcggtggaagtcctggttcca 
tatctggtgcaagatctcccctcacgaatcagttgagtcaacattctagctcaacaacatcacacgattaacattaacgaaaatta 
ttcatttgggaaactatcagccagttttcacttctgaaggggcaggagagtgttatgagaaatcacggcagttttcagcagggtcc 
agattcagattaaataactattttctgtcatttctgtgaccaaccacatacaaacagactcatctgtgcactctccccctccccct 
15 tcaggtatatgttttctgagtaaagttgaaaagaatctcagaccagaaaatatagatatatatttaaatcttacttgagtagaact 

gattacgacttttgggtgttgaggggtctataagatcaaaacttttccatgataatactaagatgttatcgaccatttatctgtcc 
ttctctcaaaagtgtatggtggaattttccagaagctatgtgatacgtgatgatgtcatcactctgctgttaacatataataaatt 
tattgctattgtttataaaagaataaatgatattttttaaaaagtcttggtttttattataaatatgataaatattgctagctata 

20 cgttgcccaggctggagtgcagtgcacaatctcggct'cactgcagcttctgcctgctgggttcaagtgattctcttgcctcagcct 

cccaagtagctgggactacaggcacccaccaccaagtccagctaatttttgtatttttagcagagacggggtttcaccatgttggc 
caggctggtctcgaactcctcacctcaagtgatccacccaactcagcctcccaaagtggtgggattacaggcgtgagccacggcac 
ccagcctggtatcctctatagtttttaatagttttaaataacatgcaaagatcctgtgaaatggccaacaagcacatcaacatcac 
tggtcatttcagaaatgcgaatcaaaaccacaatgagatactacttcatacccattaagatgactttaagaaaaagaataggaatg 
2 5 ctcacagatggctggtaggaatgtcaaaatgtgcagccactgtgcaaaacagagtctgttttggcagttcctcaaaaagctaaaca 

taaatttgtcctataacccagcaattgtattcctaggtacacacccaagaaagacaaaaacgtgtctaaatacaaacttgtacacg 
actctttataacagcattattcatactcaccaagaggtagaaacacccaaatacccaacaacaaagggatggataaaggccgggca 
tggtggctcatgcctgtaatcccagcactttgggatgccaaggtgggcagatcatttgaggccaggagttggagaccagcctggcc 
aacatggtgaaacctcatctccactgtctctactaaaaatacaaaaaattagctggtcatagtggcgcgcatctataatcccagct 
30 gcgtgggaggctgaggcacgagaatcccttgaacctgggaggcagaggttgcagtgagccaagatggtgccactgcactccagcct 

gggcgacagagggactcttctctccaaaaaaaaaaaaaaaaaagaattgataagcaaatcatggcatatccctgccagtggagtat 
tagccacaggaagggatgaagtattgatccatgctgccatttagatgaacctcaaaaacattatgctgagtgaaggaagccagaca 
caaaagatcactactgtatgactcatttaacatgaaatatctagaataggcaattccatggagacagaaagcagataagtgtttgc 
caggggatttttctggggtggtaaaaaagttttgaaactagagggaggaggtagttgcacaacatgttgaatacacgaacagccac 
35 tggattgtatactttatcatggttaattgtgtgttatgtgaatttcgcctcaactttttaaaaaggagatcctgaggccaaaatat 

ttaaatattgcttatcttattcttgatgctcaaagaagggtcatcagcccagaaggatcctcctgaagtctttatggtgactttag 
tattctactaagtgagttatcaggggaccctgaatttttgttttcaaaaaccaaaattagcatattactaaagtttatggaagact 
ccactttggtattctatcgagaacgtaaaatttgcatagctcccaggaaggctgctgttcctgatgcatcaccagaactatcgtga 
gttggtttcagtttttactcgctggtattccttcagctaaatgatgaattcctgccagtgattttcatggaggggttgtgttggct 
4 0 ggctcccaacgtgcataatcaattaatttgctgtgggttgaaaatctgaacaaactgaaagtcaataactcttcttaggtctgtag 

aagtaagtaagattacagggtagctcactgtccccaatattggagaggcagacaggctgatacagggaaatcataacctcctggac 
cagaaacccaggaacaaaccctgctactggaaccagcagaggggcaggaaaacctaaactggaactgacaaattgctggaggctca 

GTGTGGACACTTCTGAGAGATAAAAATTTCAGGGGAGCAACCCAGTCACAGGGGGTCCCCACTTTCATGACCTTTCCCTCCAGGAA 
CTCAATGAGGTCTTCACAGTGAAGATGGGAGAAAAACTTCCTTGTGCTTTTGACGGGGGAAAGAGAAAAGGTACTGTCACACGCAT 
4 5 CCGTGTGAAGAGAGTCCACCAACAGGCTTTGTGTGAGCAACAAGGCTGTTTATTTCACCTAGGTGCGGGCGGGCTGAGTCCGAAAA 

AGGATTCAGCAAAGGGTGGTGGGATTATCATTAGTTCTTATAGATTTGGGATAGGCATACAAAGTACATTCACAAGGGTGGGGAGA 
ATATTACAAAGTACCTTCTTAAGGTCAGGGGAGAACATATCGTATCAGTTAGGGTGGGGCAGGAACAAATCACAATGGTGGAATGT 
CATCAGTTAAGGCTATTTTCACTTCTTTTGTGGAtCTTCAGTTGCTTCAGGCCATCTGGATGTATACGTGCAGGTCACAGGGGATA 
TGATGGCTTAACTTGGGCTCAGAGGCCTGACAGGTACCATTCTGAAATATGCCAGAGCATTCAGTACTTGTCCAACAAGGCCTGCC 
50 ctcaagaaacagtattttcctcactatcttaaattttaccatagtctaaccaacctaaattttaccagtgtctaaccaacctgaaa 

gaagggaaataaccagctctagcctctctgcccttcttgtctcatctaagggaggaggcgaatgaaaagcacttgtgaaggtcaca 
gcccaggggtacaggcttgctgaaggctgaacctaatcataagactatggaatggttcccctccccctgcaccttaccaccacatc 
agtggggctgttgtgcgctcacaggggactacagtggaaacaactgcacatttcagtccctctttaagaagcagtctctagggaag 
cccaaagatgagaggggagacaaaaacaaagacactagagggaattttagcctctgacatctacagctacagcaaatagcaaacac 
55 agcctaactcctaaccagataaacataaaggctcacactaaaggcctatttaccttggttccttttatgctgtatatcaggtccag 

ctttcaacaaaaaattacaaggcatgctaaatggcaaaaaaacacagattaaagaggcaaagcaagcattgtaaccagactcggat 
actaccatgttggaattatcagactgggaatttaaaacaactacacaaataagccattatgacagagatttctatggtcctgtaga 
tccattcttcccttccaccatcagtaataaaatccccaaattttaacccaacacatttctgcccctagctaaagacaacactttct 
agcctcccttgcagctaagtgtggtcatgtgactaaatttggatgagatgtaaaccaaaaagtatctgagacaggtctaaatccat 
60 tcagaggtttatattgccaagattaaagaccatgacctgtgatacagcatcaggagttcctgagaacatgtgaccaaggtggttga 

gttacagctgggtttgatattaatgcattttaaggagacagaaattataggcgaagacataaagcaatacatgtaaggtatacatt 
ggttcagcctagagaggtgggacatgtcaaagtgggaggcttccaggtcatagttgattcaaaagttttccgattggcaattggtt 
gaaagagttaagctatgcctgaggagttgaagtcagtaaaaagaaatgcttgagttaagataaggggagtggggttgtggaagaca 
ctgtccttgtcatgtacacgaagcttccagatagcaggcttcagagagaatagagagcacatatatcttattggaacttaacagac 
65 gtcagactctctggaaaagacccattaagagaagggagattcctccagtatgaaaattaagagacagctttgcagggccacttcaa 

AATATGTCAAAAAArATTTTGGGGTAAAATAATTTTATTTCCTTCTTGGCCTGTTATATGTCATGTGATGCTATACCAGAArCAAG 

CTGGGATTGGGTATCTTGTTGCTAAAGCATCTGTTTCTTAGGTCTTATGATCTCTATTTTAATGTAATCCTGGTCAGTTGATGCCT 

GAATTCCAAAGGAAGGGATTACAATGAGGCGTGTCAACCCCCCCACTTCTTGTCATGACCTGAACTAGTTTTTCAGTTTCTTGGGG 

ATGCCCTTGGCCAAAAAGGGGCTCATTTAGTCAGTTGGGGGCTTAGAATTTTATGTTTGGTTTACAGAGATATGAGCAGAAGGGAC 

70 gtgtgtgacgcccagggtgtgcccttgaagagaatgtgcacaccctccttcatctcctctcactggtggctgcgtgctcttgctct 

cgtgagctagaaccaccgggaggatagaagccacacatgaagcctgagagggaaaaaaaaatccaaggaggctgggagtctgaccc 

CATGAGGTGCCCCAGCAGCAGTGCACACACTCGGACTGCATATGAGACAGAAATAACCCTCCCATTTGCTGCGATTTTTGCCCTTG 

TTAGGGCAGCATCCTAACTGTATCAATCACCCACACTCCTACTAAAATGACACCCTCGGCTATCGTTTGGATATGGTTTTGTTACC 

acaaaggggtcctgctccagaccacaagagagggttcttggatctcatgcaaaaaagaattcaggacgagtctgtaaagtaaagtg 
75 aaacaagtttattaggaaagtaaagggataaaagaatggctactccatagacagagcagttccgagggctgctggttacctatttt 
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tatggttattccttgatgatacgctaaacaaggggtggattattcatgcctccccttttgagaccatatagggtaacttcccgatg 
TTGCCATGGCATTTGTAAACTGTCATGGCAGCGGTGGGAGTGTAGCAGTGAGGACAACCAGAGGTCACTCTTGTCTCTATTTTGGT 
TTTGGTGGGTTTTAGCCGGCTTCTTTACTGCAACCTGTTTTATCAGCAAGGTCTTTATGACCTGTATCTTGTGCCAAACTCCTGTC 
TCATCTTGTGACTXAGAATGCCTTAACCATGTGGGAATGCAGCCCAGTAGGTCTCAGCCTTAGTCTATCCAGCCCCTATTCAAGAT 
5 GGAGTTGCTCTGGTTCAAACACCTCTAACAGTTGTTTATCCCAAGCAAATCTCATGTTGGACTGTGATTCCCAGTGTTGGAGGTAG 

ACCTAATAAGAGGTGTTTGTGTCATGAGGGTGGATCCTTCATGAATAGATGATTGCCCTCCCTGGGTGAGGGGGGTGAGTGAGTGC 
TCATTCTATTCATTCCCGTGAGAGCTGGTTGTTAAAAAGAGCCTGGCATCTCCCCCCACCCTTTCTTCCTCTCTCACCATGTGACC 
TCTGCACACAACAGCCCCCCTTCACCTCCCACCAGGAGCAGAAGCAGCCTAAGACCTTTCCCAGTGTAGATGCCCAATCTTGAACT 
TTCCAGACACCAGAACTGTGAGGCAAATAAAACTTTTTCTTTATAAATGATTCAGTCTCCAGCGGGGCATGGTGGCGCACACCTGT 
10 AATCCCAGCTACTCGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGTTGGAGGTTGCAGTGAGCAGAGATCGCGCCACTGCA 

CTCCATCCTGGCCACAGAGCGAGACTCTGTCAAAAAAAAAAAAAAAGAGAGAGAGAGAGGGAGAGAGAGAGAAAGGAAGGAAGGAA 
GGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAAAAGCAAAGAAAGAAAGAAAGAAAGGAAAGAAAGAAAGCAAAGAAAGAA 
acaaagaaagaaaaagaaagaaagaaagaaagaaaaggaaggaaggaagaaagaaagaaagaaagaaagaaagaaagaaagaaaga 
aagaaagaaagaaagaccagtctcaggtattctcaggttacagcaacacaaaacagactaagacaccctctccaccaaaattctgt 
15 ttgtatagcatattagtatcaaaatcttttcaatggaaaatggactccagaatcaatattcaacatgacagcagagtttcaagtaa 

atacatgttttctgttccataaatattatctgaaaaagatttccctacaggagataaacaagtagataagataaaataacattggt 
tctctttattaatttgaatactcccctacttttcttcagaaaatcactgcattcattctccaacacccctgaagcctttctgaaat 
gttggctcacatggagatgttccttttgcctgatgtcttctggctaagtcagaaactgcaaagggaaacctgctgaagttttaaaa 
acttttccctgttatttccgtttctcctcttaaagagtgcagtgcgaaacacgtgtcctcttcttctacgatgttgatgaacatac 
20 cttcagagctagcctattgatatgaaggtaaggatgaaaagaaatctgttatctcagggcagtaggattatcaagcaccatatcag 

caaatgcatcactcgaaactaaattgtaaatatagccatgcaccgcataacaatgttttcatcaacaacagactgcatatacacga 
cagtggttccataagattataataccatatttttaccataccttttccatgtttagacacacaaatacggccaggcgcagtggttc 
acatctgcaatcccagcactttgggaggccaaggcgggtggatcatctgcggtcagaagttccacaccagcctgaccaacatggtg 
aaaccccgactctactaaaaatacaaagttagccaggtgtggtggcgcatgcttgtaatcccatctacttgagaggctgaggcagg 
25 agaatcgctcgaacctgggaagcggaggttgcagtgagccaagattacaccgttgcactccagcctgggcaacagagtgagactct 

ctctcaaacaaacaaacaaacaaacaaaaagatacacaaatatataccttagtatcacaattgcctgcagtattcagtatagtaac 
ctgctttacaggtttgtagctagggacgacaggctatagcagccccagagtgcagtaggctctaccatctaggtttgtgtaagttc 
actctgcgacgtttgcacaaaaacaaaatcacctaacaatgcatttctcagaaagtatccccatcattaagtgactcgtgactgta 
atagaaaatgaaaacccactgtctctcataactgtgtaccctccagtggtgcttcctgcatggctcagcaaccttatcaagaacct 

30 GGTTATGGGTATTTTTTCTTCTCTCTTTTCTGTCTCCAATGATGTCAAATTTATTCAAAGACCAGCTTAGCCTCGTGATAGCCAAC 

aggttgtagctattccagaattaatatcagattatcacatctagaaataagaaaagacataaggttccctcgttggagcttccagc 

aaatgtcttctccagtcttgttgactcaaactaggtctcatatctactcctgcactgtgaccagaagatgtgagatgattctgatt 

tcgtaaggcccaagccacagacctcactcctagaaccagtaataaagagaagatcttaaaagcagccagagaaaaacgaacctttg 

cagagaaatataaataaggacgacagccagacccgatggctcatgcctataatcccagcactttgggaggtcgaggcaggtggatc 

35 ACTCGAGGTCAGGAGTTGAGACTAGCCTGGCCAACATGGTGAAATCTTGTCTTTACrAAAAATACAAAAATTAGCCAGGCATGGTG 

GCACATCCCTGTAATCCCAACTACTCAGCAGACTGAGGCAGGAGAATCACTTGAACCCAAGAGGTGGAGGTTGCAGTGAGCCAAGA 
TCGCACCACTGCACTCCAGCCTGGGTGGCAGAGTGAGATTCTGTCTCAAAATAAATAAATAAATGCAGATTTCTCTCTGGTAACAG 
TATAAGTGGAGCAATATCTTTAAACTACTGAAAGAAAAAACTGTCAACCTAAAGTTCTATATGCAGGGAAAATAGCCTTCAAAAAT 
GAAGATGAAATAAGTATTTTTAGACATATAAAAGTTGAAAGACTTCATAACCAGCAGGCTTACATGCCAATAAATATTAAAGGACT 
40 CGGCTAAAATTTCACTGGGTTGAATAATGTCTCCCCAGAATTCATGCCTACTTGGAACCGACAAATGTGGCCTTGTTTGAAAATAG 

AATCTTTGGAAATGTAACAAGTTAAGATGAAGTCATACCAGATTAGGGTGGACCTTAAACCCAATATGACTGGTGTTCTCATAAGA 
AGAGGGAAATCTGGACGCAGACCCACACAGAGGGAAGACAGCCAGGTGAAGACAGAGTCAGAGATTGGAGGATTTTTTTTTTTTTT 

gagacagagtctcactctgtcacttaggctggagtacggtggcaccatctctgctcactgcagcctctgcctcccgggctgaagag 

ATTCTCATGCCTCAGCCGCCCAAGTTGCTGAGATTAGACGTGTATGCCACGACACCTGGCTAATTTTTGTATTTTTTTGAGTAGAG 
45 ACCGGGTTTTGCCATATTTCTCAGGCTGGTTTCAGACTCCCGGTCTCAAGTAATCCACTTGCCTTGGCCTCCCAAAGTGCTGGGTT 

AGAGAAGTGAGCCACTGCGCCCCGCTGGAGAGGTTGGAGCTTGATGCCACGAGCTGAGGAACACCAAGGATTGTCAGCAATAATCA 
GGTTATACACTGTTTGACTCCATTTATATAAATTTCTAGAAAATCCCAACTGCCCTATAGTGACAGAAAGCAGATCAAACACTGTC 
AGGGGAAGArGACAAAGGAACATTATCTTGATTGTGGTTTTAGGGGTGTGTACTCATGCCAAAACTTACCAAACTGTGTACTTCGA 
ATATGTGCAGTTTTTCAATGTTCACTAAACCCCCAATAAAACTCTTTCTCAAAAAATTACCTGTTTGAAATTCCT 

50 

HUMAN SEQUENCE - mRNA 

GAGAGACTGGATGGACCCACAAGGGTGACAGCCCAGGCGGACCGATCTTCCCATCCCACATCCTCCGGCGCGATGCCAAAAAGAGG 
CTGACGGCAACTGGGCCTTCTGCAGAGAAAGACCTCCGCTTCACTGCCCCGGCTGGTCCCAAGGGTCAGGAAGATGGATTCATACC 
TGCTGATGTGGGGACTGCTCACGTTCATCATGGTGCCTGGCTGCCAGGCAGAGCTCTGTGACGATGACCCGCCAGAGATCCCACAC 
55 GCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCATGTTGAACTGTGAATGCAAGAGAGGTTTCCGCAGAATAAAAAGCGGGTC 

ACTCTATATGCTCTGTACAGGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAGCTCTGCCACTCGGAACACAA 
CG AAACAAGTG ACACCTCAACCTGAAG AACAGAAAGAAAGG AAAAC CACAGAAATG CAAAGTCCAATG CAG CCAGTGG ACCAAGCG 
AGCCTTCCAGGTCACTGCAGGGAACCTCCACCATGGGAAAATGAAGCCACAGAGAGAATTTATCATTTCGTGGTGGGGCAGATGGT 
TTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGT 
60 GGACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGAAGGC 

CGTC CTG AG AGTGAG ACTT C CTG CCTCGTC ACAAC AACAGATTTT CAAATACAGAC AGAAATGG CTG C AACC ATGG AGACGTCCAT 
ATTTACAACAGAG TACCAGGTAGCAGTGG CCGGCTGTGTTTT CCTGCTGATCAGCGT CCT CCT CCTGAGTGGGCT CAC CTGG C AG C 
ggagacagaggaagagtagaagaacaatctagaaaaccaaaagaacaagaatttcttggtaagaagccgggaacagacaacagaag 

TCATGAAGCCCAAGTGAAATCAAAGGTGCTAAATGGTCGCCCAGGAGACATCCGTTGTGCTTGCCTGCGTTTTGGAAGCTCTGAAG 

65 tcacatcacaggacacggggcagtggcaaccttgtctctatgccagctcagtcccatcagagagcgagcgctacccacttctaaat 

AGCAATTTCGCCGTTGAAGAGGAAGGGCAAAACCACTAGAACTCTCCATCTTATTTTCATGTATATGTGTTCATTAAAGCATGAAT 
GGTATGGAACTCTCTCCACCCTATATGTAGTATAAAGAAAAGTAGGTTTACATTCATCTCATTCCAACTTCCCAGTTCAGGAGTCC 
CAAGGAAAGCCCCAGCACTAACGTAAATACACAACACACACACTCTACCCTATACAACTGGACATTGTCTGCGTGGTTCCTTTCTC 
AGCCGCTTCTGACTGCTGATTCTCCCGTTCACGTTGCCTAATAAACATCCTTCAAGAACTCTGGGCTGCTACCCAGAAATCATTTT 
70 ACCCTTGGCTCAATCCTCTAAGCTAACCCCCTTCTACTGAGCCTTCAGTCTTGAATTTCTAAAAAACAGAGGCCATGGCAGAATAA 

TCTTTGGGTAACTTCAAAACGGGGCAGCCAAACCCATGAGGCAATGTCAGGAACAGAAGGATGAATGAGGTCCCAGGCAGAGAATC 

atacttagcaaagttttacctgtgcgttactaattggcctctttaagagttagtttctttgggattgctatgaatgataccctgaa 

TTTGGCCTGCACTAATTTGATGTTTACAGGTGGACACACAAGGTGCAAATCAATGCGTACGTTTCCTGAGAAGTGTCTAAAAACAC 

caaaaagggatccgtacattcaatgtttatgcaaggaaggaaagaaagaaggaagtgaagagggagaagggatggaggtcacactg 
75 gtagaacgtaaccacggaaaagagcgcatcaggcctggcacggtggctcaggcctataaccccagctccctaggagaccaaggcgg 
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GAGCATCTCTTGAGGCCAGGAGTTTGAGACCAGCCTGGGCAGCATAGCAAGACACATCCCTACAAAAAATTAGAAATTGGCTGGAT 

GTGGTGGCATACGCCTGTAGTCCTAGCCACTCAGGAGGCTGAGGCAGGAGGATTGCTTGAGCCCAGGAGTTCGAGGCTGCAGTCAG 

TCATGATGGCACCACTGCACTCCAGCCTGGGCAACAGAGCAAGATCCTGTCTTTAAGGAAAAAAAGACAAGG 

5 HUMAN SEQUENCE - CODING 

ATGGATTCAT ACCTGCTGATG TGGGGACTGCTCACGTT CAT CATGGTGC CTGGCTG CCAGG CAG AG CTCTGTGACG ATGACCCG CC 
AGAGATCCCACACGCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCATGTTGAACTGTGAATGCAAGAGAGGTTTCCGCAGAA 
TAAAAAGCGGGTCACTCTATATGCTCTGTACAGGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAGCTCTGCC 
ACT CGGAACACAACGAAACAAGTG ACAC CTC AACCTGAAG AACAGAAAG AAAGG AAAAC CACAG AAATG CAAAGTC C AATGCAGCC 
10 AGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCACCATGGGAAAATGAAGCCACAGAGAGAATTTATCATTTCGTGG 

TGGGGCAGATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCCTGCTGAGAGCGTCTGCAAAATGACCCAC 
GGGAAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCAGGC 
AAGCCCCGAAGGCCGTCCTGAGAGTGAGACTTCCTGCCTCGTCACAACAACAGATTTTCAAATACAGACAGAAATGGCTGCAACCA 
TGGAGACGTCCATATTTACAACAGAGTACCAGGTAGCAGTGGCCGGCTGTGTTTTCCTGCTGATCAGCGTCCTCCTCCTGAGTGGG 
1 5 CTCACCTGGCAGCGGAGACAGAGGAAGAGTAGAAGAACAATCTAG 
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Table 32 

MOUSE NOMENCLATURE 
ICSGNM Nfkbl 

Celera mCG22374 

5 

HUMAN NOMENCLATURE 
HGNC NFKB1 

Celera hCG39336 

10 MOUSE SEQUENCE - GENOMIC 

TCTTCTGAATATCATGTTTAGATTATGTAAGTATTCACCGGCTTTCTGTCACTATAAACCAATACCTGAGTTGATTAATGAATAAA 
GAAAAAAAGGTTTAGTTGATGAGTTTTGAAGGTTCCAGTCTACCAGTCTGTTACTGCAGACGTCCACCGTGATAGTATGTCATGGC 
CAG AGC ACCTGG CAAAGCATAAACT ACCTGCT CGTCAATCAGG AAGCAAATAG AAAAGAG AACTGGTTG CGGTC CC AC AACATC CT 
TCCAGGTCATGTCTTAGTAGAGCACTTCTCCCAGGAGAAGCACCCTGTTGGCCTTGCCGTCAACACATGAACAGCTTGGGGACTCC 
15 TACTGAGGTAACAGTACCCATTCTGCATACATTCCCTGAGATTAACTGAGACTTGATTCATGGCCCGCTGTTTTGTCTGCCTTTGT 

GAGTGTTCTGCTTGCAGCCCTACTAAACACAGATGGCCAATGTGGTATTCAGAGTAGTGGGCCTTTAAGAGGTTATGAGGTCATAG 
CACATACCCTGCCCCTGCCATGAATAGGATTTTAAAGGGGGCTGATGAAGGAGGGTTGTCCCCTCTGACTCTTCCACCTTTACTGT 
GTGACAATAGAGTGATTGTTTCCTCGTGACATTCCTCATTTGCGTGCTTTGACCTTGCACTTCTTGCCTCCAGAGTGATAAAAAAT 
AAACTTATGTTTTTTATAAACTACCCAGACTCAAGTACTGTTTAACAGTACAGACATATGAAGACAGTTGGTCGTGTTTGTAGTCA 
20 GCACCGAAAGAGGAAAGTTGAAAACTTCCACTCTACTTGTGGATTTCTGTCTCTTCCACAAATGTTTAGGTCTACTACTTTGTACT 

TCATGTATTTTG GAG AC C TATTAAT AAGTGCATG CAGGTGGAGGT CATTATTTTTAT AAGGG CT CAGTAGTGCATACATAT AAGGT 
TCCAACACTCAGCATCTAGAGGCAGGAGGGTTGCTGGGAGTTTGAGCCCAGCCAGAGCTATCTATAGAGACCCTGTCATAAAACAA 
CAAAATTATTACTGCCCATTGATGACCTGGCCCCTTTATTCTTATATATATATCCTTCTTTGCCCTTAGTAATATTCCACCCCCTG 
ATCTTCTCTATTGGTGGTTATGATATAAACTACTTTGCTGTGTTTAGTATTTGTATTATTAGCACAGTATCCCAGGCTTCTGCTTT 

2 5 TAAACACTTTGCGTCTTTCATGTTAAAAATAATTCATAGGAAAAGCATTTTCTTGCGTCTTGCTTTTTCTGTACTGTTTACCATGA 

ATGCTTTTTATAGCTGAGTTTATTTTATTTGCATTTAATATTGGACCTCTTCTTTATCCACATTTTGTCTTTCATTGTCATCTTTT 

AAATGAAATAAACGTAGCACTTGAAGAGTTCCATTTTATCTCCCGTCTGGTAGTTCTGTAAAACGGTGGCTTTCTGTAGTAGGACT 

TTCTGCATCCTGCGTCTATAGCGAGTGAAGCGCTATGTACCTAATGTGGAAGCTTTGATTTGTTCTCACCTCTCTGCTAGTGCTGG 

TAGACTTTTTTCCCTCCATGGGTTCAGAATACTCCATAATATATTGTGTTGTTCAATGTGTTTGTTGTACAGTAAGTTTGAACATA 

3 0 CTGCAAAGCGAAAGCCCCATGTGCCCACACCTTTATCACCAGTAGTGTTTTCCTTGTTTCTTAAAGGTCCAATTCTATCTCATTTC 

CCTTCACCACAAAGATCTGCTTTTAGGATGTCTTCTGTCACTTCTACGCGTTATGAATTCTCTCAGCTCTGCTTTATTAGAAAGTG 
TCAGTTTACCTTTATTGTCAAACCATTCTGGGACAAAGCTACCTGCTTCTTTGTGGCTTCAATGTTTTTGTTGTTCATTATAGATA 
TCATGATGTGAAGAGTTTGCATGTTTTTCTTTTATTCAGAGTTGAGTTTTGTCCTAGTAGGCCTTACTAAGATGCATTTAAAGTCG 
CCCTTATTTTATGATGTGTTCTTGACTCTTATAACACGGTTTTCCCCTAGACTGCTATAAGCACACATGTTCAGAACGTTTACTGA 
35 TGTCTCTTCAGCCCACGTGATTGCACCCTCAGTGTCTCTCAGCTCTGTATGGCGTCTGTAATCTTATCAGAGCATTTATAGAACAA 

CAGTGGCTTTCACTGAGCTTTTTGGGATCTCTGTTAGGATTTCATCAGAGTAAAGGTGGGCTGATTATAGATTTTTGAGGCTTTGC 
ACATATACCATTTCTCTGACCAATGAGATCACTGCTCTTTATTTGAACTCTGCTTCCTGTGGCCTGGATTAGAAAGTGCCCTCAGT 
CAGAAGGTGAGCTTGGAGTTCACTTAAACTGTGCAGCCTGTATCTCTTGTTTAGTGTCTCAGGCTATTGTGTTTCATAATTACATA 

4 0 AGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACCCACTCTGTAGACCAGGCTGATCTTGAACTCAGATCTACCTGCCTCTGCCT 

CTGGAGTGCTAGGATTAAAGGCATGCTCCACCACTGCCCAGCTGTAGCATGCTATTAATGATTTTGAAAGACATTATTCCAGGGCA 
TTTATATATTCAATATGTTGGCTAGCTAGCATTTCTCTACAGCTTTGTTTTGAAACTTTCTCATCATCCCAGAAGAGTGCCTTGAA 
TGTGGTAAATGATGGCTCCCTTCCCAGTCTTCACTCACTCCCCTGGCCTCTGGCAAGCAATGATGTGTTCCTCTTCCTACGAATGT 
GCTTGTTCTTGGTATTCAATGTGAAGGGAATTGAGTATAGGTGAGCGACCCTTTCTGTCTGGTTTCAGTATAAATCATTTAGTCTA 
45 CTGGTTTTGAAATACAAAATCAAAACTCCCATTGCTGGCTGTAAGGCACACCATTTAAGGAGACTGTAAATATATAATGTATGATT 

AAGTTGCATAGAAACAGTGAACCATAGTGCAAAACCACCAGGAAATGTTATAGACCTTATGGACTGAGGCGATAACAGTGGAAGAG 
AAAATACAGGTTTTATGGAAGAAGTTGATTTTGAAGTACCATGTTGTGGAATACATAATATCTAAACAGGATAGAATCTCGAGTGT 
GAAGAGATGTACACACTGGAAAGAAATGACATAGAGCTGTTACATGTGTGTGTGTACACATGCGTGTGTGCGTGTATGCAGTGAGC 
ATTCACATGTGTAGAGGTCAAAGGACAATTTTGGAAGCTGGTTCTTTCCTTCGAGCATGTAAGTTCCAAGTAAGGACTTAGGTCCT 
50 TGGGCTTAGCAGCAAGTGTTTTTACCTGCAGAGCCCTCTTGTTGGCCAAGCAATGCATCTTTAAATGATTGATTTCCCTATAGTAA 

AGTGCTTGTGTTGGATCATGGTGATAGTTGTGGTGCTTATATAATATATAATATAATATAATCATATGCTGAGTAGTTGCTCTTTG 
GACTTCACTATGTAAAGCACCTGGCTGTGATCTGAAAGATATTTAATCAGGAAGATACCCTGCCATGGGGGTGAGCGGTAGAAAAG 
CTGTTTCTGTCAGAGTGAGGTAATAAGGTCTGCCCTAGGGTGTGGCTATGGACATAGAAAGGAAGTGCACACACAAGAAACAGTGT 
GAGGAAAGAAGTGAGCGACAACAAGACTGTTCACTGCATTGGTTGGAGAAGGCTACATTTGCAAGAATGAGACAGTCAGGAGTCGG 
55 GCTTGTTGTCGAGTAGTAAACTGTAGACATTAGGGTTGATGGGTTTAATGTATCATTAACTTGTTTTCTAATGGCATCGTTACCTA 

AAGCTAACAGGGGCTCATTACCAAATACACCTTCAGAGCCTTAACAGTTCTAATCATGTACTGATGTCACGGGGGTTGGGCTCGTA 
tcttggatagcttgggttttttgttttgttttgtttctttttgctctttcctttttttaaaaaaaattatttattttttgttcaat 
TGAG AACT CAGT AG C CG ATGGAG AAAAGC CAGTG CAAAGTCCAGACCGTG ACT AAG AGTGTAATTAAAG CTGTG AT ACTG AATTGC 
CAGGGTAATTAACCCATGCTCCACACGCCCTCTGTTCCCATGACACTGACCAAGCTGTATCGTGTAGGCTGCTGTCTTTCCATTTA 
60 CTAACCGTTCTGATTGGCTAGCCTTTGCTGCGGCGAGATAAATCATGAAGAAGCACATAGAAACACAGATATGCCTCATTTCTTGC 

GACCTGTGACTGTGTGTGGTGATTTGTCTGGCTGCTCTGTGGAGGTCCTCAGCTGCTCTGCCACCGAGGGCTCAGCCTGGGAAGTC 
TTGGCTGAGCTCTGCTGCGTTTCCACTCCACACGTGGGTTCTCATCCTCCACTGGGCTGGCCAGGCCTTTCCCTTCCAGGAAAGAA 
AATCCAGTCATTGAACGGCTTCTTGAAAGCCATGTTCATGACTCATGTCTGCATCCTCCTGTTGGTCAGGGCCTGCCAAGGGCCTG 
ACAACATTCAAGGGGCAGAGATGTCAATTTTATTGTCCCTGTGTTGTGAGGGATAGAAAAGGGCAGTGGCCATTGTTTTGAGCCTA 
65 CTACAGCTATAAGCCCTGAGTTCAGACTATGCCACTCTTGTGTAGTTTTGTTTCTTTGGAAACTGACAGGGTAGGCAAACCTCTTT 

CTGATGGGTTGATGAAGGGCCAAAAACATCCAGGTAACATTTCAAACATGGTTTCCCTGTGATACAGACCATGGCATACACAAGTA 
TCACAAATCTGTTCCTACAGCACTGTGGATGACACACACACACACTCTCTCTCTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCT 
CTCACACACACACACACACACATGTTTTAATTTTTAGTTTAGCTAACTGTGGCTTTTGTGAGATATTCTCTCTCTCTCTCTCTCTC 
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTTTCTCTCTCTCCCTTCACGTTTGGATTGCCTTG 
70 TAAGTAGCTCATCTGAAATTCATGCACTGTAAGGTCCTATTCTGTTCTCTGGGTTACTCTGTAGAAGAGTTCTATGGGCTCACCAG 

GTACTAGATGTAGGAACAGAAAGCACACTCGGGAGAAGGCATGTTGCAGAAACGAGAGAAACATGCTGAGACTCCTAATGTGCATC 
TCCCCAGTGGAGACAACACAATTTGACTGGACAGTGTGTGCATGAAGGCTAAAGAGCGCTCAGGGAATATAGAGGGAGCCTCTTCC 
cgctccagtcaccgtgacagcatgctacttcgtgtgttggcatgcacaaaattggcagaacgcctcaagtgtggagaattcaccat 
tataacaagattatagtaagcaaaaaatcactccacatcacgtagaagagggagttggcaaaggcggctggtttaaagcagctctt 
tgcaatcttctctagagggtcttatctgaaagcaaacaaaaaacaacaggaacagcttgaatgttagcagttatcctggcaggcag 
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CACTCCAACCCAGCCCAGCCCACCCAGCCCCCAGCACAGGTGTGTAACCCTTTAGTAGCCTACTTAATATGGCTGAAGAGATAGAT 

GGCTTAACTAGTAAGAGTGCTTACTGCTCTTGCAGAGGACTCAGGCTGGTTCCTAACTCCCACATGATGACTGACAACCTCCTGTC 

acgctggttccaggggatctggcactcccctccttgcctctgccagtacccttacatttgtggtgcacagtcatgcttgcaggcaa 
aacactcaagccacataaaataaaaattaataaaaccttgaaaaaaagatcctagctagcagttaatatcatgagtagactagctc 
5 cagccagaacttttgagaggcttgaagcaaagatgtttttaaatgaataatacttctgtcaagaggaaaatcacatcacccattac 

gctagtacaagggccataagctgtgcagttagagaggccagctctagtctgtcagcctgagcaaatgactcattctctctgaagct 
tggctcttcaggtggactctactttctgggctcagcatagcaagagggcagcatacgtaagcattacctccggttccttagttatg 
tggaagcagtctgtcaagcttagctttccccatacaaaggagagcacttgtcctgaggccagagcactcactggcttctcctcctc 
agcgtaactggcaccagggattaggtaaattgtccctgggttaatcctgagccttccaggatctttggatcacttctagaagatgg 
10 taggaccagccatccagtcctgtgagcccagaatacttcagagaataacttctaaactccccctcagggaaaaatacaagttatag 

ggtaatggcatgcaaccacttcagactcaaatatgttagactgtcagtagctattggcagaaaatttatctgtctttgctacagtt 
ctattgctgtgaagagacatcatgaccaaggcaactcttctaaaagaaagcctttaaatgggcctggcgtacaattgtagacgttt 
agtccattatcatgatggcagagagcagaggacacaggcaggcacagaatcaggagctgagagttctgcatcatggtctgtaggca 
gagaaagacagactctggacttgggatgggcttttgaaacctcagtgctcctcctcagtgacagacttcctctaacaaggccacac 
15 ttcgtaatccttttaatcctttcaaatagtgtcactccctggtgactaagcacacaaatatatgagcctgtgtctttctcaggaca 

acgaaaagtttatcttgcatctttcttcctataatttatcatgagtgagctattagactgtctggtgagttaacatatgttctgta 

TCTCCCACTC ACT AAT AAG CTTCG CATGGATTAG CT AG CTG AGTGTTT C CCATGGGTCTGC CAGCCCATTAGGCTGAC ACTCCAT C 
ATGAATGGGTTTCTTCGTCAGCTCTCAGATTTGCATTTGCAGTGCGTGCATGTATTGTTCTAGGTCATTGTCACGATGCTCCTGGT 
GAAATAATATTGAAAATAAAAGAAGTGGGAAACCAGGTTCTGTAAATCTCAGTGTGGTAGCATGCACAGAAACATTGATTTAnTT 
2 0 TAAAAGAAAGCTTTTAGAAATCAGCATTACTGAAAAAAAAAAAGTCCATTGCCAGCCTTTATCATTAGTGTGACATACTGTCAGAC 

AGGAGGACACACAGAAAGGGGGACGCTTCTGAAGAGCAGTCAGGAATAATTAGGAGTGTTGACGAATTGATACTTCATATTTTATT 
TAACACTGTCAGGGCATTTTAGGTTCAATGATTTAAATTTAGATTCAGCCCCCTTTTTATTCTAATACATGTCTAATGTGTATTAG 
ATAAATTTCCATGTCACTGTACAAATCTCCCCATTGTTATAGCAATTCCATAATATTTAACTTACAGTTGTAGAACAAGAATGCAA 
ACAGTTAGATCAGAGCACATCACAAACTCCTGAAAATCGACTTGCAGAATTTACGCCCTCTGAATATTTTACATGGTATACACTTT 
25 ATGTGGCCATAGCCCTTACATTATGTTTTCTTCAAAAAATTCTCTATGGAAAAGAAACTTTAACATTTTATAATTTAATCTTTAGC 

aatttattgtgcgtgcaagatacaraacaaaaaatgttgtgaaaagtctcttttcccagtatctttgccccattgctaaacaaaac 

AGTACATTAAATGACACCTAAGTGACACCTGTTATGGTTACTAGAATTTTAAACCACCCTGCCACCCCACCCCCTCCCTGATTTCC 
AAGTGCACCTTCTAGCTGGTGTCTGACCGCCTACTTTTCATAGTGCGCATTGTGGTTCTCTTTGGATTATGGTATTTTAATGGGTT 
TGGAAATTTAGAGAGCCTTTTCCCCCAAAGAAATCGAACAGAACAGAAAGAGTTGTTGGTGTTGGTGGTGTTGTTGTTGGTGGTGC 
30 TTACAGTGAGTCAGGCCTCGGCTGCCTATATCTCTGAACCTAGATGCTATATAGTTACTGACAGGAATTCTCCTGACTTTGTCCTT 

GATGGCATACAGCCATGCCTTTAGAATTTCTCCACTCAGTCCAGCTGCTTCACCAAGATGCCCCTGTGTCAGATTGAGTTACTAGG 
AAGATTGCCACAGGAATGCAGGAAACAGTTCGTTCAGCATTCATAGAATATGTCACATACTCAGGACTTGGCTGGTTTTGTTACAT 
TGTGCTTTGTATGAAAACCACAACTCCCCGGATATTTGCTGAGACCTAGCTACATTTTCTGCGTCTCCTTATGTGGTGAGAAGATC 
C CTAAAGATT CCTGGTTG GGGT AGACAAATG CAT AAATG AG AC CCAGG CTTGTGTCTCC CTTTGTG TCTCAAGGTCCTT CCTCAAA 
35 AGCGCAAAAGGAAAGTGGGGGGAAGGCTGAGAAAGCAGGGGTACATAAGGGACTTTCCCACTGCTTTCTCATCCCCAGCTCCAAAG 

CTTAGTCGAT ATTTCAACATTTT AGG TATAAACTTG CTTTTGCAATCAATG CAAAT ATT ACTC AGTGATTCATC CTTTC CAAGTGA 
CTCTCGGTTTCTTTCTTTTGACATTTAATTTAAAATTAGAAATTAGCATTTATATCATGCTAGAGCTGCACTTACCTTTCAACGCC 
TCAGTAATGGCCAAGGCTTTATGCGTCAAGATTCTAAGGCACCCGAGTGTTCCTTGAGCTTCTGTAGTACCTGACGGAGTTAAGTT 
TTTAGCCACATATAATCTAGAAACCGTAGGAGAGGGTGCCATGATGACAAGGTGCCCAGTATGGTCGTTTGTCAGACATTTAAAGT 
40 GGAGCCGTCTTCATTAGGGCCTCATGTAGGGAATGGACCAGGAGGATACCCTTACGTCTGTGAAGTGCGGTTGGAGTTGAATCTTC 

caagttggagtgagacttctttatgttaaattcccccactcaaacttctacaaatcatccaattttaaagaatgatttttaagatg 
ataatatattatatcatttccccttcccctgcctccaagttctttcatgtacctctctctcaaaacttcatgacctctttttcttt 
aattgatgtatctttttctaagtacaaaaaaaaaaaaatcaatctgctccatccatctaatgttacttgtatgaatgtttccattg 
gcattgagtaaccaatcagtgtacatttttgggaaacacaatttctcatgctctcagctttccctatgtgcctgtagttcttagtc 
4 5 tagggttgagacctcctgagcaatctccctttcacattgcctgtctgttggtgccatccttgttcaggtacacacagaatcaatga 

cataaaggtactaagtgggtttggacagtttaataaggcaataatgtcacctccaccttagaagattgtctttggattgttaggaa 
agaatatcatcacccaggttaatggaaaacctagagtcataaggatagtgtaaaacattgtttgtggaaattaattagtatccaaa 
gtcacataccagacagtggcagaaccctggtattttcaatgatgtcatacccctttactgcatcaagtcaaaattcccctgtttta 
acttttttgtctgaataaatatgtttagttgcagctgcttagagagttttgttttgtttgtttcattttgttttaagacaagaatc 
50 ttactgtgtagccctggaactcaccatgtagaccaggctaacctctaccacaaagacatctacttgcctctgcctcccaaatgctg 

agattaaaggcgtgtgccactacacccagctcgtgttttctttttaagtatgtatgtaaattgtgtgtttgtgtgtgcctgcataa 
gtttatgtatactttatgtgtgcaggtaccctcagaggccagaagagggtgtcagagcccttgtaactggagtttgacggtcgtga 
gctgcgcatgtaagtactgggaactgaatcagggccttctgcacgcttaactgttgagccagctctccagcttgtgtttaaacatt 
ttcaagtgtttcttgttttaaacaaccccacttccttgcacacacctttgtgaagttgtgccaaaggacttagagctcctactttt 
55 cctttagttggtgctggccctgctccatgtggccctgggagttctccagagcctcccgtgcatcccattagtcacgtggtgttata 

gcacagagcctttcactggaaatgaagcctcaagttatgggaatgtcccgagatgtttttattagtgtaagataggcttttgatgg 
aggctagacagtacattggattgaaaactaactagcctccattcttccatcagcctatgttcaagctccaaggtgggcacaacagc 
cccatcctttgatacagagtctgttccctcatgtgctagaagccagggcttttctacatttgggttttattcagcatggaacgcag 
ttttttaaaaaaagatttatttatttatttaatgtatgtgagtacactgtagctgtacagatggttgtgagccttcatgtagttgt 
6 0 tgggaattgaatttttaggacctctgctcactctggtcggccctgctcactccagcccaaagatttactattatacataagtacac 

tgtagctgacttcagacgcatcagaagagggcatcagatctcattacaggtgggtgtgagccaccatgtggttgctgggatttgaa 
ctcagggccttcagaagagcagtcagtgctcttacgcgatgagccatctcaccagcccagaatgtgattttgaggtgcagatagat 
ggttctatgtgtttatcagggtctctgggtgcctgaaggccgctgaggctgcttatattaatagcttgctaagttcagtaagtttg 
agactttcaggtttgatgttttcactggttatttttttagtgcactctttagagttacagaattttcattgcactttgacaaaggc 
65 agaatgactctcaccagtcctcacaagagggcagggggtgtcgttctatgcccactcaagtgttatgtaaaatggtatcaggactt 

cctcagcctctcaaccgagtctagacagtcctaggaccatctcagagttcatgagaaaaaaaatgcacaaagtagaagtggccaca 
gggttccatctggacctgatttttacccagaggtaggaccagctgtatcaaaccgaggaccctgagcttagccaaagggtttagat 
cccgtggtctccctacaatgagaggtagatgccaaggaggtacagcacgcatgatgccctcctacagaggtcttttttgcagacat 
ttgtggtccctgtagaaatacagcctagccctgcatatgtgccagagttgtaggatctttaagattcactccagtgctacagcttt 
70 catttcttgttctgttttgtacagcttcaccatggcagacgatgatccctacggaactgggcaagtaagtcctcagctcactagca 

actttgtttcaacgcgttcttatcccaaacacacagaggcaacgctagtaactcagtatcaagcaaaccctaaattagtaaacact 
actcttaatttattttcagtttttctgttcttccagagttggagagggccctttcttatgtatttttgcataaaaccgtatatact 
acatgccagaaagtagccactgagtcagttgtggtgttgaaggtctgaccccagtatttcatatggtgactggtatattaaaaaaa 
ttgctattcagtgagatttctagggctgctattaacatcgctacaaacctggtgacttgacacaatagaagtgtatcctttcatag 
75 gtctggaggcaagaactctgaatttggggctggcagaatagttcccacctcctaccactgctgggtgtgtttagagatccttggca 
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tcacaccagccacagtctgttgttgtgtggctttcctccacgtcttcacacataccatctcctctgtcttaaaaacacatcacttt 
ttggatgtaggatccatctctgtctagtgtgaattcatcttaacatatataaaggcaaaggctgccgtgtccaaataagtcacatg 
aaggaggagcacttatgaattctgaatatattttttttcaaAggtactgtagttaagcccactgcagtctgtgggagtgagtgtgc 
tttgagagcggagcagtgtttatcatcacgtcattgtcgctgtcatcataggtgtgacagcagccatgacacagactgacacgagg 
5 atatctgtatcttcactttccttctag t tt t ttctcttaaaaaatctaaacccatagaagtgttagacagtctgatgatacttcca 

Ttt CTTT CTCTT CTCCCCAT AG AGAATAT AGGGAG C AT AGAACTG ATTC TTGAAAGCAGTTTCTAGCTG CT AGC ATGATT ACAGTG 

gcaatattaaaagtggactctaatggtctattaaattatttaaaatactggtatctctttgctcctcagctatctactgagacttt 
atagaagactttatgcccagaacattagcatcctagagacgaagggacaggtgatatgctcactgggctcaggactgcatcccggc 
tggagtaacggaaccacactttacacagtctgtggatgttgccatggttcactgagagacagaagcagttggagggattgctgtgt 
10 gttcctttagggaaagagcaggttaaggatgactttgcaaaggaggactaagctgagctttgaaagctacaaccagtgcaggggca 

ctatttaccaaggtagccctgccacaacattcattactacttcacatttaaattttggtggtaaacacccgagactaccatttccc 
aaatttatgctcgcaaagagtcagccaaaaataaaactgaaaatgaaatatttgggggagacctggtgtttctatagtcacacagc 
cccagagccgcagtcagagctgccatggcctgcaccgtagtgacagctgcagtggcctcagagctgcagtcagagccgcagtggcc 
ctcttcttctcacccagcgggcggagtgagcatgcaccatccgctcctgaccatgttataaagatggtggtactgggtaaacctaa 
15 ggatgttttcttttatggcagcataaaagacacctggcaaccatacgctcaaaccccttgtttaacctttcacttttaatgggcct 

cctctaacacaggccagccctcaccaccatgagagctgtctgcttggtttcaaaccatgcttttctgtctgtacacaggaaatctt 
agcaaccagagatggtcttttatgccacaaaagagtaagacctgccaaggacagtcattttgaaagtgtctcatgtgggcagcagt 
tctgagctcattagcagggtgggcatgttctgatagttcagttgtgggggaaggggaggcccttggaggcttttaagtttttgtct 
ttgggttggttttttcttcctgtcttaagctttaagtctatctcttctaaagtttgcgatttttgagggaggtgtcctccgtgttt 
20 tagccacactggagtttgttctccacctgtcaccaagcaaacaccacatgccgccttcaacaggacgtctgtcttagtgggcttct 

cccccagccagatcactgcagacagaggcggaaccacagcaaaggacttctttgtgaggtcgttctctttgctcagagatggaggc 
ctggagcttattataaaacctagtttcccattcagtgtgtctttcatggttaatagcgaatggcacagatgcgctttgcttttaag 
gattgaaatataacacactctttgctcctcagttgaaaatttgcatccctcaaaagtggatttgaagtgactcgcatttaaacatc 
acattttaggggccagtaagatttttcagagagcaaagtgcttactaagttagcttgactttgacttcctccactacccacacata 
25 agcacactcatgttacacacacacacatatccatctcatgttaaacacacatactacacatacatatgcactcttacactatgcac 

acatacacaccttacacaaacatatatgtgcatacactcaaacacacacactcacatactcccactacacatacatacactttcac 
actatacacacatacatgcacacacactcacactacatatacatacatactttcatactacacatgcatacacacatactacgcat 
acatatacactctcataccacacacacatacactcacactacacacacacatacacattctcacactacacacacaaatgtaataa 
acatgcaagcattactcttcttattcttgatttaactagacatagtaggatttgaggtacccaagaatatctagtgatttactaat 

3 0 aaggacaaaaaatcccaaaaaccaaaaaccaaaaaaaaaaagaaagaaagaaaaaaaccgtctagcttgcaagctgaccagagaaa 

gtaaaagaaataatttggtttctatgttgtccataaacatttcaacaagtcacttctggtgagtgagacagatagtaagctcacac 
atacaaatgtgattttctaaatgagctaactgggaaaattccttttggagtaattattagtcataacttaccaaggtagagcttaa 
ttctatcaaaacgttatatgttcactttttcagttttcttagttgtgtgttgtttctgtaacaagttaccatagtatttgaaacaa 
cacaaatatcttctaaagattagaataaaaatgtcagagtcgaggcatcaacagggctacactcctagcagcgtttatttcttgtc 
* 3 5 ttccaagctctaggggctgcctgtaagtcctgctatcatcccccagtcctgcctctgtaggcctgggtgagtcctgctagcatccc 

tgactcctgcttctgtaggcacactgcactttgatttctcactctcctaagtagctcacttggatattccaggataatcctgtcat 
TTAATTGT CCT ACATTG ATG GCACATGC AAT ATAT CTTTTGC C ACAG AAAGCATAGGTTCTGGGGAAT AGG AAGGTT CTGTGG AGT 
AGCATGTAGACATCTTTAGAGCCATTGTTCAGTGTGCCTTCATCTACTAGATTCAGGTATTTATATTGTAATAGAAAATAGAGCTG 
GGCAGTGGTGGCACATGCCTTTAATCTCAGCACTTGGGAGGTAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAA 

4 0 AGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAGACCCTGTCTCGATAAAAAAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAA 

GAAAGAAAGAAAGAAAGAAAGAAAGAAGACGACGACGACGACGACGACGACGACGAAAAGAAAAAGAAAATAGAGGCGGGAGAAAG 
TGAGCCCTCTGCTCCATCATGTTCTCAGTTGTATTGCCAGTCATTTTGTAAGTTGTGTAACTCCTGCCTGTAATTCTTTCAAGGCC 
TTGAAGTTCTGTAGCTCAGTAAGTAATCTATTTATCATCAGAACAGAAGCATACATATCTAAGATCATGTGCACGTATGTGCTGTC 
TGTCTGTACGTGTACATTCACAAGTGTGTGGAGGCTGAAGGTGGCTCCCCATCTTTGATTTTGAGAAACGGTGTCTAACCTAACCT 
45 ACAGCTTCCTGGATTCAGCTAAGACCTCCAGCCAGCAAATCTTCATGTCTCCACCTTCCTGTAGCTGGGACTGCAGACAACTGCCGC 

CAGCCCAGCTTTTCACTGGGGTACTGGGGCTCTGGACTCAGGTTCTTGTGCTCTACAGCAAGCACCTTATCAACTGGGCCATCTCC 
CCACCCTCTGGGATGTAATGAACTCAAGTTCCTAAGAGGGTGCGAGATTCAGATCACTTACTCTACACATTTTTCTGAAGGGTCCA 
GCATGCCTGAAGCTCTCTTGGCTCCGAAGATGCACAGCTTGCGGGATCCACCAGGCCCTTGTCTTTAGGGACCCCATAGCCATTAT 
TCTCCTCAAATTTCTTTGTTACATAAGTTACACACACAGGGGCCTAAGAAGGTCCCAGAAAGGCACGTTAAAATTTTGATTTCAGG 
50 AATCCTATTTTTGCGTTTTTATTTCTAGTTTTCAATCATGTAATTAGTTTTCTGGCTTTGTGTATTAGTGCAAGAAGAGAAATTAA 

AATATTTGTATTTTCTTCTTTACAGATGTTTCATTTGAACACTGCTTTGACTCACTCAATATTTAATGCAGAATTATATTCACCAG 
AAATACCACTGTCAACAGGTAAG AAAAACAC CCCCTTTTCCTGTTGTTTTGCTTTC CCT TAAAAAT ATTTGGGGTCAG G AGT C AGG 
GAGATGTGGATCAACCAAACTAAGTATATATGAAATTACTATAAGGAAATCTGTTGCTTTGTGGGTGCTTGGGACCTAGCCCAGGC 
CCTCTGGAAGAGCCACAAGCACTTTTAACCACAGAACCATCTCTTTAGCCACAACAGTCTCTTTTAAAATTCAACAATATTCATAG 
55 GAAGGAAGTGGTGATCCGTGTTTTAAAACCACCCTTTCAGTATGCTTTCTGGAAATGTGTCTCACAAAAATGCTCCGGCGTGCGCG 

CACACACATCGTTTTAGCAAGTGTGGTTTCTGGTCTCTGTTAGAATACCCTGAAGCCCTGTCTTCACCCCGTGTAAGGACTTTCCT 
CTTCTCCGTATCTCATTACCCATTAGTGCTCCTTTTTGCTTTACCGCAGCTCACAGAGAGCCAGTCTTAGCCCCTCAGTTCTGTAT 
CTGAGGGCCAGTCTTGTCAGCCAGGACACGAGGCTCTGGGGAAACAGTAGGAAAGTAACCTTTATATTCTGACCAGACCAAGCGTA 
CAGAACTAATGCTCCTGACATGACTGCTAATTAACGAACCCACAAACTGTTTAAGGTCCCTTTATGCTATAGCGCACGGGCTTCCT 
60 TTAGACTCATTATTGACTGGCATGTGTGTAGCCTTGGCCTGATGGCTCTTTTGCTGCTTTGATCACCTGTTGGAGCTAAGCCGTCT 

TCAGCAGCCACTTGTTAGTTGGTGGAGATGCGTATGGAAGTGATTGTCCATTACTGAGGTGGACAGCAGGTGCTTTGTGTGCTCCG 
GATTTCTGTGTCTCGTGATGTAGTTTTTATCATTCTCATTTAAAATGACTATGGTTTTGCCAGCGCCTGCCTTACGGAAAGTTTTC 
TACAGACGTGGGAGGAAGGAGAGTTAGTATGTCACCCTCCTCACTGGTGCCCAGAAGTTACATCACGGAGGCCTGTCTGTCCTTAC 
CCCAAATAACCACCACAGTTTATCTGTAATCTTAAGCTGTCCAACACGCTCTAGGTCCCCTTCTTGTGACCAAGTAAATGCAGGGG 
65 AGGCAACCGTGTTTCCTGTGAACTTCTAAACTCTGAGACCCCAAGAGCTTCCTTTAGCATTTCTGCTTTATTGAAAATGTTGCAGA 

CTCGGTTCTGCCCTCAGGGAAAGCACAGGTTTCTAGAAAATGCCTCTAATTAGTTAGAATACTAAACAGCATCCTGCAGGCAGATG 
ATATTCTAATGTGTTCTCCTTTTCCTTTGGTTTATGGACTTAGAAATAAAGTTATCCAAAGAATCATCTCAGAAAGTCGTTGGTGT 
TCATATCATTGCGCTTCGGGAATCTTCTTTTCCATAGTGTTAGAGAATCCTTCAGAATTGCATGGAAGATGCATTCTTTTCCTGTT 
GTAATGGCTCCTTGCTTGCACTAGCTCTCCGGCTCTGTTTCAGTGCGTTGTCCTGTTTTTATAGTCCAAGATGGATGGGACATTTT 
70 GTTCAGATTTTAAAGGACTAGAAAGGCTATCTGTGACAGTGTTTGCTTGTAATTTTCATGTGGATTTTTTTTGAATCTTCTCAACT 

TCTTAAAATCTCAACGTATTAGTATTTCTAACCCTGTGTTGGGAACTCTCTAACAAGGGACAGCTGATAGGTCTGTGTCATTTTGC 
TGTGATTT AATT TTCTTTTT ACAATGGAAGAT CATTTTTTTT CTGG C ACAG AAATGTAG CC AACAG AAT ATT AG CCTT AAAACAAG 
TATCTGTGTATCAGCTCCAGTGTTCTACTTCTCTTACCCTTGGGTGTGCTCTTCTAAGGGTAATGATTGCCCCCTCTCCGCATGGA 
ACTTCACATATGTAAGGAAAACCTAAAACCAATCCTGTGAGTGTTTCAGACGGGCTGTTAAGAAGGAAGAGACTTGGAGCCTAACA 
75 CGAGGATGTCTCCTCTGCCTCCATATTTCAGCAGCATCTTATCCAAATGCTACCACCTTCCTGGCCTGGCTTCTCAGTAGGCTCTT 
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TTGGATGCCTAGAGGAAATGTATATTTTTAATATTGTTATACAAGCTGTCTGATATGCCTAGCATGAAATCTTTTTCTAATCAGTT 

ttatttcctcataaaagttaaattcgagcaattttctttttgaaatttaaagttaacagttacctttctaaaagtttaaagtgtca 

AGAGATGAATCCCATGAGACAGAAGAAGGTAATTTGCTACATTACTGACCCCAGTAACCACCCATCTGTCTTTCTTATTTGGCTTC 

AAATTAGGTTTCCAATTGCTTTCCTGGTACAGTGTTTAGGCTTCCGTGTTATCTGATCAGTCATAATATTGAGAAGGTAAAATGTA 

ttctctttgaagttacagtttattaaaaattacaacctgaacttttatctcacctcaaatttacatatgcaaaataaggcttaagc 

TTCAGCCGAGAAAGTGAATTTTCAAATGAGCACAGAAGTGTTCTTCTAGACTGTCTTCAGCTTCAAGTCTTAATTTTCACTCAAAC 

AACTATAAAATGTCGAATATGTTTGTGTATTACACAGCTATTGGTTATCATACTGGGACATAGAAGCCATCTGACGCCCTTATGGA 

ATTTTTTATCATAACATTTATATTTATTTATTTTGAAATTTCAAGTCAGATATCATTGGTATATAAATTGAGCCTTTAGGTCCTTT 

TCATAGTAATTAATTGGCATGCATTTATCTTCAATTACATTATTTTTGGTATTTTATCATAACTCTGGGCTGTTTTAGAACAGAGT 

TCTTATGAGCACACACTGTTAGATACTTTATTATATCTGCATCAAAAGCTGTGAGTAAGATGCCAGGGTAGTGGTCCATGCTTTTA 

ATCCCAGCACTTGGCAAGAAAATCTCTGTGAGTTTGAGGCCAACTTTGTCTACATAGTGAGCTCCAGGCGAGCCAAGGATACATGG 

TGAGTCTCTGTCTAACAAAACAAAACAAGCCATGGAGAAGCAAGAAAAGTTCTTCAGGTCTCACAGAGGGCAAGGAAGAAGCCAGT 

TAGGCAACAGTGGCTGTCCCTTGGCTTGAAGTAAGGGAAAGACTACATTTCAGGAGCAGTGTTAGGAGAGGCAGGTGGCCCAGGAT 

CTCCCTTCTGTGGGTTTCTAGCTTCAGTTCTTCATTTACTCCTGGGCAGTTCTCTTTGAGGGAGGAAAGTAGTCTGCAGGTGAAGG 

CCACCTGACACCACAGCACTCAGAGGTGCTCCCTGCACTCAGCTGTATTGTGCCCTAAATGTTTGTTGACACATGAGTCTGAGGAC 

GGCTCGGATCAGAATCTCTGTCAGCATTCAGACCTTTTGTTCAGTGCCAGTGGTGTACCATTACCATTCAGAAAAAGCCACTTATT 

TACCGTTAGTCACTTAAACTATAAAACTANNNNNNNNNNNNNNNNNNNNATCAGACACTCTCATCTGGCTTCCTTGGGCACTAAGC 

AAAGCACTTATGAGCAAAAAATAAATATTTTTTAAAACATTTATTTAATATTTCAAATGATAACACAGATCAGTAGAACACACTTC 

ACCTATAAAAATTGATTTGAAATCTCTGTTTAAAGCATAACTTCAGCATTTGTCTTGCTTTGTATTTCATACAAGATTCCAGAAGT 

CTCACAGTTTTCTTTTGGTTTTCTTGTGTTTTCCTTGTTTTTAACAGATGGCCCATACCTTCAAATATTAGAGCAACCAAAACAGG 

TAAGCGTAAAGGGGTCGGGTGTTTGGTAATATTACATCTCATGGTAAGGCTCGGTCTCTGAGTAATAGTTAAATCTGATGACAGAG 

GTAAGGGTTTTATCTGAATAATCGGCAGCCTGCCGTGTTATGCAATAACTTCCTGTGTCTACATTTTTCTTACAAATGGCTTTGAA 

ACATCAGTTAATTATAAATCCTrGGTAGTCTGTCCTTTTTCCAGCTTAGCTCATCAGCTGCTTCCAGGGAAAGCACTAAAGAGTCT 

CATTCATGAAGAAATACTCACACACACACAGGTTCACAGCCACTCTGACGCTCTATTGCTCATGGCCATGCCCACAGGGTACCCCT 

CCTGCCTTCATAAGCTCTGGCCTTTTCTGTGCATAGAATGTGTAGCTTAAGGCAGTAAACGCACTGGGAGACATTAGAGTGGACTG 

GGAGATCTCCCCTCCACCCCTCTGGCTTTAATCCCAGCCTTTTTGAAGCAAGGAGAGGATTTTTTTGTTTGGTTGTTGTTGTTGTT 

TTTGTTTGTGTTTTTGTCTGGCTCTTTCGCTTTCTACTAAATATTGTGTTCACCAGCTGAAGATTAAAATAGCCTCAAAACTGCAA 

ATATGCTCATTAGAAGTTGCATGGCTCTAGTACTGTAAGAGAGAAGAGAATCTTCAATATCTGCCGACAGAACATTTCAGTCATTA 

TGGGATGGAAGTTATGGTATAGCCTCCCACAGAGTGAGAACCAAGTCACTAGATCTCTGGGTGGATATGCTCATCACAGCCGTGGC 

GCTGAAGGACTGTATACCTGGCCTACCGAGTTGTGTCACCCAATGTCTTTTCTAGGCTGTTCCTTCTTGTAACTCAGGAGAGTGGG 

TTAACACATTGTGTTGTATGACACTCAATGCTAAGAAGTGAATGCTGACAGCATTCGGTGCTGTGCTGTAGAATTCTGATGTGGTC 

AGCTGTTAAATAGGAGAAACATCTTAGGGATGTCCATGCTACTTTGTAAAGCTGAAATCAGATGGAAATGTTAATTATAAAGACAG 

GAATGTCACATGGAACTTTGGGGCATTGTTTGGTTGCTTATAGGCGGCCTCTTAACACACACACACACACACACACACACACACAC 

ACACACACACACGCACACACACATACTTATACACATGTACACCCTCCCTGGGCTGCAGATAACACCTGCCCTTGCTTTATCTCCAC 

gtccatctttgtaaagatgatttctcacataaagtcgctgttctcggagctcttcagtagagttgtgttctgtgaaattctgccca 

gtaatctggaatcctggaaaatgtcctagcctggaagatttggtgaattcataaaactgatgagtccaaaatgtacctacacatca 

aatagatttttcagatcctttagaaaattttaaataatttatttaattttattttgtgcgcattggtgtgatggcgtcagagccct 

tgcaactggaattacagacagttgtgagctatgacgtgggtgctgggaattgagcgcaggttccttgggagagcggacagtgctct 

gctgaaacatttctctagctcccctttttaacaatattaaaattgcattgatttattttttaatgtgttgctctctttgcccccac 

cccgtgtgtgtgtgtgtgtgtgtgtgtgtgttattatgaaccccaaagtcataggtatttatgatgtgtttgaacagctagtatag 

ttccagaatttaaaatttaattcattttgtgtgaatatataaaatcatatatgtataaaacatcatgtttgattgccagtccgatt 

ttattttggtatctggctttagtgaaagtaagaaggttgtatgtaagccaggctttttgactggatgtatggagtctctctgaggt 

taatgactcatttgaagtaaatggcgttcctgagatgaacagcgatagatggtgaacgtttaatttcagaatactagaattagaaa 

tgtgtccagagcgtgcattttaagacttcctaattttaggttgttatttaatttaaaacattagtttatttctgagtcaaaaaatg 

tctgtagtcattgctggcttcaaactggtgccagttttcctacctcccctctccaagtgataagatgacaggtgtgagccaccatg 

CCCAGCTCAAAGGCATCGATGCTCCAGCCGAACAGCGCAATACACATTACAACCTTCAGAATAAATGCTGCCTTGGArAGGACGTT 

CAATATTCTTATTCGACCGAGAATAATACACAGTGTCACACGCTGTGCAATAAATCATGCTGGCTACAGGGTTAAACGTCACTCCC 

CATAAGGTATGAGAGGTACAGGTACAGATTTTTCCAATGCCACAAAGAAATTTTGTAATTAAAGATAAGGAACCACTATGTTAAGT 

TTTTGAGTTAGAAATGTTCTTTTTCTTGGAGGCCTTTTGGGCACAGATGATGAAAATGAACCAAACCACAGACTACATGTCTTTAG 

actgtccagttccgtggcatgtttctcactgttaactgtttattcatgttgtgttgtgttgtgttgtgctgtgtgagttttgtact 

GCTTTGTTTGGAGGCAGGGTCTCAGCAGTGTAGCCTTGGCTGGCCCCAAACTCACAGAGCTCCATTTACGTGCCTCTGCCTCACAA 

gcactggggtaagatgtgtggcagttataatctgaaggtgtgtttgaattttctcagttaagtggatccccatcctaacggcagcc 

CATTTGGGGCrCTTGGTGTTATACATGCTATTATTGTATAGTTTGGGGGTGATTGAGTTCAAGCGTTATCCAGACTGGATCCCAGT 

AATATTAATTTTTACAAACTTTATGATCTTATTCCTTGAAGTGCTCAGAAGACTGCTAGAGTCACAGTGTCGTAGCATACAGCATG 

TCTGTAACACAGATGCACTTAATCCTCCAGAGACTTGAGAAGGGGCACCAGGAGAAGGGGGATGTGGGGGGGGAGCACCCTCTCAG 

AGTCGAGGAGGAGGAGGAATGGGGTGAGGAACTTGGGGGGGTGATGTAAATAAATAAAATAATTCTTAAAAAGACACCTTTATGGT 

CTGTGATCAGAGCAGATAAAGGAACTCCTTTAAGTAATTAGCATAACTTTTACTGATGGCAGAGCGGAGAGCTTGGCAGCAGCCAT 

TGGTAACGAGAGGCTCCAGTTGAATAAAGTGCTAACGTATATCCAAAGGCTTAAACTCTTCATCACTCCTGTGTTGAAGGTGGGTG 

CCTGGCTTCTCCGCCACTGCTCAGTGCATCATTTTCATAGTGGCTGTTAGAAAGCATTTCTCCGTCTGCAGAGTTGTCTTCCACAG 

TTTTGCATGTTTAGAGACGTGTGTGTACATCTGTCATTGTTGCGTTCAGTAAATACCGCTGTGTTCACCTCTGCAGAGGGGATTTC 

GATTCCGCTATGTGTGTGAAGGCCCATCACACGGAGGGCTTCCGGGAGCCTCTAGTGAGAAGAACAAGAAATCCTACCCACAGGTC 

AAAGTAAGTTTGAAACCTCTGCTCTCACTGCCCAGGAGCAAAGCCAAAACGTTCAAGTGAATGTGACTGGGATGTTCCTTTGCCCC 

TCAGCGGGAGTGTTTACATGGTTCTTAGAATTTTTAAATAGAAATTCACCTCATGAAAATGACGAATCGTCAAAACACCATTAACA 

TCTCCATTTAAGTGAGATGGTTCCAACATCAACTAAGAAAAACTTAACTACCTCTCCAGTGATCTTAAAGCTGTCTTTTCATCTTA 

AAGTATTTTTAAATATTCTCTGATGTTTTAGTAAAACTTGGAGCCAGGTGTCATAGTCCATACCTGTAGTCACTGGACTTAAGAGG 

CTAGCAACAGGACTGTTAGATATCCCAAGCTAGCCTGAGCTACATAGCATGCTTGAGCTCAGCCTGGGCTAGGTGAGACCCTTATC 

TCGTAAGAAAACGAAGAAAATAAAAAATGTCTTTGAGGCAAATTTCAAATACTGGGTTTATAGAGATTTCATGACAAGACCCTTGA 

CAGAATATATCGGCTATGGAGTATATTAATTATTTAAGATCATAAGTTCAGACCCAAGTGATGGAATAAACAGGTTGTAAGCAGGC 

TTATCTCACTGACCAAACATATAAATACACAAATACCACTAGCATGTACTTCACAAGGTGTTTTAGAGTTTCAATGAGGAAATATG 

cttaagttctctgtagagagcctgagagaaaccgtgtgcagctaccatgaatgagttctgtagcatggggggcagaggggtggggg 

AAGCTTCACTGTCTTTACCTTGGGGTGTCGGGTGTAGCTTCGCTGCTCTTCGCTTTTTACGTTGTTGATCTAGTTGAGACTACCTT 

CCTCTAGTTCAGAGTTTCTACTTTCCTAATCCAGTGTTGTGTTTCAGAGACTGACAGTGATTTTCCAAGGAAACAGTTAAAAACTT 

TCGAGTGGTTTAAAAGGTTTTATTTATTTGGTAATCTGGGCTTAGACTAAATGTTACCAGCAGTAAACGTTATGGCACTCCAGCCT 

CTGTCTTTCTGCTGGCTTGAGATCTCAGACGCTCTTGCCCTCAGCTGAGCTGACACTGGGGAAGTTATCTTCAGTTTTGCCTCCTA 

GGTTGCTTGTCCCCCTTTTAATGTTGTACTTCCAGGCTCAGGCCTTCCAGGTTCTTGCCCTCTGTCTAAGACAAAAGAGCCATACC 
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ATCCTTTATCTTTC C AGTGAAAAAAATG T GAAAAAGC CATACCATCCTTTATCTTTC CAGTG AAACTCAG CTCCTGGCTTG GGT CC 
TGAGAGTCACATTTTCATTTTAAGGCTCCCAGCTCTAGTTGTGGAATGAGCCGTTTTTTTTTTCTCAGTAAAGGTAACTGAACGTG 
GAAGTGCAGTGGCTTTAGTGCACAGAAGGCCACAGTTATATTAGACAGTGTTTTTCAGAGAAGTCGAACCAGGTCGGTGAAGACAG 
GGAGATAGTTAGATGGTTGACTGAGCGATAGCGGAGGAGATGAGAGTAATCGGCCTCAGCTGTGACGATTATGAACGACACCAAGA 
5 CCCACTCTGCAGCGTCTGTAAAATGTGCGCAGGGACACTGCTAGGATTCCAGCACAGAAGCCTGGGCGCCCTGTAACCAAGGGGAC 

TCTTCACTAAATCTGGGCGTGGCTATGCTTTTCCTCTAAAGGCAGGAGAGGTTGGACTGCTGATGCCCTGGAGGGGCAAGAAATGA 
AGAGTGTCCTCCCTCCCATTCAGGTGGGGCAGTAGCCGGAGGGAGGGAAGGAGAGGATTCTCTGGTGTTTTGGTCCAGCAGGTCTT 
CTAGCTGAAGGGAAGGTCTTCCATCAGTCCAGCAAACTTTCCAGTGTCCTCTGGAAACGTGCACACAGCTAGGAAGCAAATGCTTT 
ATCAGCTTTCAGCATCTGCCCAGTGTAGTCGACTGCACACCGGAAACTTCCCTCAGGACAGTCTGTGGCTTCCAGTCCTGCAGAGG 
10 CCAGGCAAGGAATGCAGAGCAGAGCACCGGCGAAGAAAACGGTTATTCCACACCCCTGGTGGTCCTCGTGTCTCCCATCTGTTCCC 

TCCTGTAGCCTTATTAACACTGAGGAGCTCAGGCTGAGG7TAACTGGCCCTCTTCAAAGGTGCTGGGCTTCTTTCTCCTGCAGCTC 
ACTGGCCCTCCCATGTGAGCGTGTGCAGCTGAGGGGCCAGGGGCCAGGGGCTGAAGAACAAGTCAAGAAGGACTGATAAATCAAGT 
CAGGGAGGATGAGCATTCTGAACAGCAAAGAAGAAATGGGGGCAGAAGTCATCAGGGGTCAGATCTAGAATTTCCTACCTGTGTGT 
GTCCTGTACAAATATTGTGTGCAA'TTATGTGTCCTTATCTGCACCAGGGTCACTGAACATCCCTTGTCAGCACTGATACTGATCAT 
1 5 AACTACTTAAGAACCGATGTTAGGAGAAAAAAGTAGGGTTTTTTTCTCTATTGGCCTTCTACCAAAAAAAAAAGAAAGAAAATGTA 

CATTGTGTTCTATTTATGAACTCTTTCCTTCTGAGGCACTAGAATTCTGTGGTCTGCCATGCATGAAAGATGGGAGTGTCTGTAGA 
AAGAGGCTTCCAGGGGTATCATGGCTTACTGCATACCCACCCATAATTCATCGTAGAGGTGGGTCCATGTACTTCCTGAGGGAGCG 
ACTCTTCCGTAGCCTTGCACATGCAAGGCTGTGACTTGCATGAAGTATATGTCTTCAGACTCACCTTTTCTTCACCCCCACTGACA 
ATCTCTGTCTCCCTGGACTCAGGCCCTCTTTCCTGCCCTGCCTCTTCAAGCACCCCTCCCTGCTGTCCTTAGGGAGCGCCCCTGCA 
20 AGGTTAGTGGTTGATGTGATGTGAAGATTGCAGTGAAGATCTGAAGGCTCTTGAAAGCTTTGGGAACTGGTCATGACTTAAGGCTG 

CAGAAACCAAGCTTTGCTTTATGGAGCTTGTAAACTTACATCTTGTTTGGTCGTCTACTTGTTGACTGTTTGAAGCATCAGGTTGA 
CTTGCAAGCTAACTCTAGGAATCTCCCAAAACCAGCACTTCCTATTAGAAGTATTTCCACGCTGTGGTAGATGCTGGGATGCAAGC 
TCAGTCGTCACCCCCTCCCCCCACTGAGGTACCACCTTTTCTAGAACTCAGGCGGCTGTACCATGTGTATGTTCCTCTCGTGTAGT 
TGAGAAGAAAGAACCTCTTTGGCTCTCTAGGATCTTGTTGTACAAGTCTTCACGTTCTTATTTCCTCTCTCTCTTTTGATTAATTT 

2 5 ’ CTCTGGGATTACTGGTTCCTATGTCCTCACAGGTATCATGAATGGTTTCTTCAGATTGAAGCATTCCTTCCACTGCCTTCAGGAGC 

TCGGGGTGGGTGAATAGTCTCTTTTAAACCAGCTACTTCATATTTCAAAATATTTTAAGCATACAAGTTGTAAAGTTCTATATAAC 
AAATACCATGTACCAAAATTAATAAATTTAATAGATGGTAATATTTTGCCTATTTGCTATCTGTCTATCTGTTCTCTCTCTCTCTC 
TCTCTCTCTCTCTGATTCTCTCTGAAGTACAACATAGTTACAGTGGGAGCCCCTACTCAGCCACTGCTCTGTCCTCTTATCCTCTT 
TCTTTGCC CAAAGGAAAACCACTGTTCTG AAC ATT CTTTAT CTGAGATGC ATTC ATAT CATATACTAAAATCACTTTCAAGAAAGT 
30 TACTTTTTACTATCTTTAATCCAAAGTTTTTTATTATATATGGTGGCTCTTTTTCAAACTATATCCAGGTTAAAACTGGGCCCCTG 

AAGGCTTAAACATTGATTGCTTTAATCCAGTCTCTTCCTCTTTATTGTTTGACTAAAAATGTCTTCAGTCACAGTGTGGAATTTAT 
GCTGACCCTTAAAGCAAAAAATCATATTCATGAGGAAGCTAGGGAAAATAAATATCCAGAATTTAAGAAAGTTTTCCACTTTTAAA 
AAATGGAGTAATCCACTGTCTAGCCTGTAAGCTCTCCCTCCAGTGTTTGCTTGGTTCTGACTTTATCTGCGGCTCCTGGGAGAACA 
GGAGAGACAGCAGAGCTCCTCTGGGCCAAGCCTGTCGCTACCTGTTCTTGACTCAGCAAGGAGTGCCAGGGAAGGCTCACTGCCCT 

3 5 CCTTTTCCCGAAAGTGGTGCAGAAAAATTTTAAATCAAAGTGTCTTCCTTGAGCAAATGGAACAGGGCCAAGAGGAGAAGCCACAC 

GTGGCTTTAGGAATGCGCCTGCAGCCCGTCCTCACTTGCTTGAGTCCTTCTGTGCTGGGCACCTTGTGAACATTGCACTTGGACAT 
CAGTGACTTTCATTTCTAAAAGACAGTTTGTTTGTAATCATCCAATGCCAGGAGGTTGGAACACAGTGATGCTAATATGACGATTC 
TGATCAGCTTTGCTGGCAGCTGCCCTGCCTGCCACTCTCCTGGGGTTTGATGGTTAAAGAACGGGTTTATTGGAATGTTTCTGTGA 
ACAACAGCTTTGGCTCCGTTCTCCCACCTCCTGTAGTGTGCACTCTTACGTGCCTCTCACTGAACAGTCCTTAATGTTACGTTTCC 
40 GTCAAGGTTAATAAAGCCCGGCTGATCTGCTGTAGGCTTGAGGATATCACATATCTTTGCAAAAGCGCCCTTTCCCTTGCACAGGC 

TTGTCTGCATCCGGAGACTTGCCATCCTAAAGATCTAGTTGGAATACTAATTTTGAATAATTTAGCCTGATCCAGTTACCTAACAT 
GCCAGGGGGGAAAGATCACCACAACAGATTGGGCATTCAGAACCTACCTAGTTCATAGCATTTATTAGAATGTCCTTTGACACTTC 
CAAGTGTTTACTGTGCTCAAATAAAAGAAAAGAGCTATGTTCCCTACCAATACTATAGTCTGTGCTTTGTAACACACACACACACA 
CACACACACACAAACACAGAGTTTATTAAAACAAGGGCTTTGTAACCCAAGGTTCATGGATCCTTTTGTGGTTTCAGAAAGGTTTG 
45 CAACCTCTGACTCTACACATAGAGTTTTATGCATATTTGTATGCATTTTTAAAGACTCGAACATGTGTAAAAGTAATGCTGAAGGG 

CATTGGCTTTTTTACCACAGCTGATTAAATCGATCTCTACAATTTTGGAGGGATGGGGGCGGGGGCGGGGGGAGGGCGACTGGCTC 
TCACTGTGTAG CTTAGGCTGG CCTTG AACTCATCTT CCT ACCTCTG CCTCCAG AGTATTGAGAAATT CCAGGGATGCAACTGTCTT 
GAATGTTTTTCTTCTTTCTTTTTTCATTTCAAAAATTTACATTTACACTTTTTAGTTTTACCCATTTTAGGCAAGTTGAAGCGCTT 
TGTGTTTCTCAGCATGTAATTCAAGCTAGTTGCTCTTTAGTATTCCATTGACTGGAAAAGATGTGAGATTTAGCGCCTCCTCACAC 
5 0 ACACACACACACCACACCCCACCCCCGCCTTTCTGTTCTCTCCTTCCTCCCCTCTCCTCCCTCTCTCCCACTCCCACCGAGTCTCT 

TGGCACTGACTAAATACGATGGTTCAAAACCAAAAAGAAAAGAGAATCATTTCCCTGATATTCACTCAGCACGGTGGCAAGTCCTG 
CACTACAAGGAGGTAACATCCTCTGCGTGGCCATAATAATCTAGACTTCTGCATAACTTTTCTTCTACGTATCCCAGGCGTTTTGC 

gattgcctccatgagtaaaatactgacttgttaaaaaacaaacaaacaaacaaaaaaaccagccctttatttcactgttagcatta 

GAAGTTAGAGAAAGCTGCTTACTGAAGGAAACTGTTGAGCAGTGAGAATTGATCCTGAGAGTTAGGAGAGCCAAGCTCCTGAGGGT 

55 tgcaggttgtctgactttccaggcttggtatggtggcctgcctcgcctggcatttcctcttcccctctcctgtttctctgcatact 

cattgctcttgggatgcttgttcctagtggcagtgttcagtctgaaatcatctctgatcaaagtggtctctgtttgaagaggatca 
ttacattcaggccgggaatcccggtttcgtaaagccacatgtgaagattggttttgatgaggcagagtgagtaaccagagcctatg 
atcctcatgtccccagccaccttctccatagtcagggtctagggtctttggtgggtctagggatgttctgctggctctcctggagt 
ccccatcttccccctcccactctaagtggattttaggtcagtcttccaaacaactttcactttcttgaggtctaatggaggtgagt 
60 gggaggatatctgggcagacatgtgaaacaatccagtctgaagaccaggggaatgcagagtaagtccccagcatcttcagataacc 

gagttatctatccattgcttgatagataagtacaaaacaggtttgcttgtattagagaagacttggaattgaaaacaagccagaag 
aaggtaaggccaaacacacatttttcaaatcacatatcattgaaatggtctagacattggaaaaacaatgatcaggtgggagagtg 

GATAATGAGGTTTCTCGGGGTGGAACAGAGAACCGTGGAGGCTGGGAGAAAGGGAGAGCTGAAAGCAGAGCAGAGGGTGTCTAGCT 
GAAGTCCTGGGAGAAACTAACATGGCTGCATGTGTGTGTGTGTCCTTCTCTACGCACAGCTCTCAGATTGGCATGCAGTACTCAGC 
65 TTGTGGGCAACATATTCACGGTGTTAAGCACCAGCTGTGAACTGATGGCCAGCGTGGGGTGTGACATTACTTCCTAGATTCTCATT 

GGCTAAGCTTTGTGAACTGATGGCCAGCGTGGGGTGTGACGTCACTTCCTAGATTCTCATTGGCTAAGCTTTGTGAACTGATGGCC 
AGTGTGG AG AGTCTCACTGGCT AAG CTG CAGCTTCTTCATCTGT AAAG CTG ACG TAGAG AACCAACTCAATGGAACATGTG CGTAC 
ATTCAGTTGCTCAATGCCGGCACACAGTCAGCCTGGAAACACAATTACACCCGTTTTCATATAAAATTTCAGGAAATTGGGTACTA 
CTCCAAAAGCTTGTGTTTAGAGGTAACACATGATGTCATAGGAAACTCACAGAAAACAAGAGGATAGAAACAAGTGTTAGGTTTTG 
7 0 TTAGGTCCCTTCACTGTGTCCTGGTAGGCCCTATGTGTCTAATTTGCACAACGCTGTATTCATTCCTAGGTTGCCATAACAAATAA 

CTGCAACCTGGGTCATATTAAACAACAGAGTTTATTGTTCCAAAGTTCTGGAGGCCCAGAGTCCACAGTGAAGTTGCCAGTGTGGT 
CTTGCTTCCCACAGAGGCTTCAGGAAAGAGTCAATCCTGGCCTCTTCCAGTTTCGGGTACTTGTTGGCAGTCCTCAGCAAGCTCTA 
GCTGCAGCCACTTCTCTGATCTCTGCTTCTGTCTTCACAGGGCTCTTCTCCCTGACTTTGTATCTGAATCTCTCCCTCCTTTCCCT 
CGTAAAGACACCAGTCAGCGTGGTTAGGGACCACCACGCTGTGTAGCAGGACCTCTTCTTGACCAATCGCATGTGTAGGAAGCCTG 
7 5 TGTGTAGATGAAATCATGTTCTTAGCTCCTGCATAGGCCCGAGTCCTGGGAGATGCTCTTCTCACTTACTACAGGCACGATGTGCA 
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gtggttacagagtgttcccgagtgtgtgcatttaaggccatgtcgttccgtgctgtgctcagaaagaagcctgtgtgcaccacgtg 

ctcccctgtgtacctttgttagattcaggtagtggaagaaaatctctcaggtctgaggaaattgctgtactagggttttgaacatt 

tattctagtagatggaaggtgtgctagaaagtgtctggcatcagactcttggatggcactctgaattgtagcatctgccagtttcc 

ttcccatagtaaatttcaggctgctaacatgaagtcaactggcttgcaataaataaataaatagataaataaataaatattttaaa 

aaacagtgaaaatttaactattctgaaattaactccatgaactagtcaaccggtttctaacctactaggtgttaagccagcaaagt 

tagagcgagagaaggtgatacattgtttcctgtaggagctactttctatgcacatgttacataatataaagatgtgcaggctatga 

gggaacccgataggtgttacagctgggacttcattgtgtgatagttaaagagagctgcggttgagtgggattactgctgtttagaa 

gcaaggctagacctcggtcccattctgccactcgctcgcaggtggggtgttcttcagaaagttgctaaagatcttcaaacttggtt 

ttgtttatgagatgaaagtagaaacaactccttcacaggaaccatgcgtgcttacgtaaaaaactgacctcttagaaaggcagctg 

ccatagtcctggcacatctgcgtcattaagtgctcattcggacacgtgtgtagaaagagccatggagatgactgtttttttcctga 

gagcagaagcttgcaggtactttgtcaacagcacctagaaggatgcccatgtatagcagacaggcagcagttacttgtacagtgag 

caggtggtcagtgctcagaagctggaaggatcatctaaggaggcacttgtcctcccatggtggcgctaagcaagtcactggagtgg 

ccaccaggtctccacctgtcactgctgctcactccccaccagcctgctcctctttgcttctccagcctggcatgactgccagccag 

gacagccacatcccagacctggctgtacactgtagtgtagctcttagacatagcaccaatctattctgggttgaaactggcttttc 

TGCCTTAGTTTCTAAACCTATTTTAACTGTCCAATTGCAAAATAACACTTAAAGAAACTAAAAAGGTTTAAGCAAAATAGACATTT 

atttattttaaaaactgaaaattctaagggaagaagtagaaaaaagaaacccaaacaaacaaacaaatttgccaaatccgtagaaa 

AACTCCCATTGGGCTTTTTAGCATCTCGACTTCTACCTTAGAGGCCACTCAGCAGCAGCAGGCTCACTGTGAGAAGACCTGCATTC 

CCAAAGCTGACATCAAAGCTTATGAGACACCCAACTGGCAGTTCCTAGGCCTTTGGTACTCTGAGTTGTTCCACTGCCTGCCCCTG 

CAGCAGTGAGACAGGGGATAGGGTTGAGCCCTGTGTCCGTCAGTCGCATACTCTGCCGCTGGTTCTACAAGTGGGATTAGTCACTG 

ACTAGGAACATGGGGAATGAACTGAGGTTAGGATTCACTGAGCAAAGAGCTATGCGCTAGTGACACGCGGATGCTCCAAGATCACA 

AGGATTAGCTCATTCGTCCATCCCGTGACCAGCCTACAGTTTCTGAACTCTCATTCCTAACAGTTGGTAAACCCGGGTTCCTCTCT 

TGAGAATGACTGTTCCATGCTACTCCTAATATATGAAACTTTTGTTTTTAAAATAAACCAAAAAGTTTTTTGTTTATTTACAGATA 

TCACTTGCATTTAATAAAATTTCAAGAAACACAAAGTTATAGGTAGTAAGTCCCCTTCTGTCCAAGATTCCTTTGTTCCCTGGAGA 

GGAGAGCTGTTAGGGGCTTCTCAAGTGCACTCCCAACCGTGCCTGCCGTGTGTTTACCATGTGTGTTTATACCTGCTGGCACACTT 

CCACTCACGCTTCCTCGTGTAAGTAAGCATTAGTGTAGCGCTTGTGAGCACGGATGTAGTCTACTAATCTATGAACCATCTGCTGC 

TTACTTTTTTCACTTACTGAGTCTGAAATTTGCTCAGATTAACAGCAAACTCCAGAGCTGGCAAATCCAGATTCAAGTCCAGCTCT 

GTCCCCTGAGTAACTGTGTAACCTTGAGCTAACTGACCACCTTCTCTGTGCCCCTATCCAACTAGCATAAGAACAACTCCATGTCT 

CATAGTGTTGTTGGGAGTACTAATTGAATTAGTGTTGAAAGAGCAATGTCTGCTCCAGGGAAGAGTTCTGATGTTGAATTTCCTAC 

CCATCTACTCTGTAAAGGCTGTGTGCTTTCCATGGCTGCTTGGGGCATGCTGTCTTCTCTAAGCTCCATCTGTCTTCTATCACAGG 

CCAACCTTAGTAACCCTGCATGATAGTAACTTCTCCCTTATCCTGGGGTCTTTGTCACTTTGGGATGTTTTGTTATTGAGATAGCT 

TTTTAAAAATACTTATTCATTTTTATTTTATGTGTCTGAGTGTTTTTGCATACATGTATGTATGTGCACCATATGTATGCAGTGCC 

CACGGGGGCCAGAAGAGGGCGTTGGAATCCCTGAAACTGGCGTTGCAGTTGGTTTTGAGCAGCCATGGGGATTTGCTAGAAGAGCA 

GAAAGTGTTTTTAACCACAGAGCCATTTCTCCAGCCCAGAGATACCATTTTAAAATTATAATCTGTGACTGTTTTGTTTTGTTTTG 

TTTTGTTGAAACTAGGTTTTACCATGAAGCCCCCTAGCTGGCCAGGAACCCACTGTATAGACAAGTCTGGAATGGGACTCACAGAG 

GTTGGCCTGCCTCTGCCTCCCAAGTGCTGAGATTAAATGCATGTGCCACTGTGTCTAACCCTTTCTTAATGTAGTGTGTTTATTCT 

TTGAAGAGTCATAAACTAGATTTTCACCATATTCACTTCCCACTGTTCTTTTTAGCTCTTCTGAGGTCTACCTCCTACCTCCTCTC 

agtttcttccttccttcctccctcccttccttccttcctcccttccttccttccttccttaattcattcattcctttctttctgcc 

TATGTACTAATGGATATGAGACTATCCACTGACCATGGTCATTCCTATAAACATTTTCCTTTCATAAATGTTACTCTATGCATGTG 
GAGGTCAGACGCAGCTTTCTAAGGTCAGTTCTCACTTTCTGCCTGTCTCTCTTGTTCCCCACTGTGATGCATCCTCCAGACTTGAT 
GGCCCTGGAGCTCCCAGCTGGTTCTCCTGTCTCTGCCTCCCATCTCTCTATGGGGTGTTGGGATTATAGATGTGCATCACCTAATA 
GGGCTTTTTACCTGGGTCCCAGGGTCTCAAACTCAAGTTGCTGTGATAGGCATATATAACAATGCTTTTACTCATGAGCCTCCCTG 
GATGCTGAATTTTTTTTTATCATAGCTTTATTTTGACTCTTTATTGTGCCATTTGCTTCTTATATGTTTAATGATGTGTTTTTCAA 
TGTGATGACCCTTTCAGAGAGTCTGCCCTGAGTTGTTCCCAGGCCTCGCCCACTTGAGTGTGTTCTGGGGATGCCTTCCTAATGAG 
CCCCATGCGGACTCTGATGGCTGCCGTACTATGTCTTACTCAGATGTGCCCCTCCTCATTTCTAGACCTTATTTCATGTGCATAAG 
AACTGTGTCTTTTTAGATTCCCTAACACTGTGCTCAGTTAAATTCCTTTTCATTCTTGGGTACTAGGTGATTACCCCAGTTAGCAA 
TAGAAATATGCAATTAGTATTAGACATAAGAGGAAACATGTCTCTCCCGTTCATCTCTTACTGAGCTCTTGCTGTGTCTCACAGCC 
AATCATATTCAGCTCCACCAGGGAGGCGTTGGTATCCTAGTTTTCAATTGGGTTTGATGAACACTTGGCCAAAAACAGCTTGTCTG 
TCTACCTTTCTTATGrACATGCACACACACATATCTCCTAATTACTTTCCCCAGCCTAGACTTCTCCAGAAAACCAGGCTTCAGAT 
CTGGCTACTTGGTCGACTTTACCATTTGGATACCTGGTAGGCTTGCTGAGCTCAAAGTTGAATGCTTGATTCCCTACTTGAAGTTG 
T CCACTCTTAGAAAATGGT AAC CCATC CCC CAGTTTCTCAGACCAAGCGGT CTTG AAGTTATTCTTG ACG CTCCTCTTCTTG ATCA 
CCACTTATAATCTACCCTACTGGCTATTTCTTCAAACTAATTAGAATCTACTTGCTTGTTGCCAGCTCCACCCCATGAGCCCTGGT 
ATAAACCATCCGCCTCCTAATGGCTGCCATTTGCATGGGTGATGCCTGTCTCAAGCAGGTATTGCTAACTGATTACAAATTTAGGG 

TATTTCAGACTAGTTTAAATGTTTCTAATCTAAAAACACAAAGTCAAAAAATGCTCTGAAAGAACCAGGGGAAAATGAATGGGGGT 
GGGTGGGGGGGTAAAGTACTTGTCATACAAGCATGAAGAGCTTGAGTCCCCAGAACCCACACGACAGCTCAATGCAGTATAGTAGT 
GCAAGGCTCTATAATCTCATTGCTCCTGTACAGAAATGGGAGGTAGGCACTGGAGACTCCCTGGAAATTTACCTGTGGTCCTGAGC 
GTGTCAGCTGAGTGCAGTTCTGGATCCTCTTCTCATCCGGGAGCCACGCATCACTCCTGCCATGATTTACTGTGATATTTGAACGG 
TGCTTGTCACCAACCAGCAGAAGTGTTGCATGCCAGCTCTCGTGTCCGCTAGACCTCGCTCCCCCACTGCTAACTGACTGGGCTCA 
TCCTCCATCTCCTGCTCTGTCCTGAAATGGCTCATCTGTCCAAGGGACCTGATTCCTTAGCAGAGTCGCTTTTCCTAGGTTTTCCT 
GAGGCTCCATCATTGATCTTTTTTGTTGTTGTTGTTTTTAAGTCTTGAGTTCAGAGCCTATTTCACACATCTCATTGTTGCCATCA 
TCACAGACTCTCCTTCCCTCCCCATCCTAGGTTTGTATCTCCTTTTCCCAATAAAATGCAAACCCTCATTGCCAATAACACTAGAA 
GTGCCTACTCAGTTGATTGGTCCTACAATACTTCCAAACACATGGGGAGATAGTATGGTTTCAGGATGACGACGCCAGTATCAGCC 
CTAGCAACTTAACAAAGAGTTGCGTTTTCTTTTTATTTCTTTAACCAAAATTCAGCAGGGAATAATCAACCAGAATAGCGTTTTCA 
TGGGTTACATTCTTTTCCTTCTAGGAAACTGCGTTACCATTGAACTATAGGGTTAGAATACTTTGTTTATGATGAATCTTAAGAGT 
TTTCCTATTCCTGCTGATTTTGTTTTATTTTTGAATGGTGGCATGTATCGGCCTCAATTACCTTCCATTTGTGTGAGATAAACTGG 
ACG ATTTGGGAACTATCATAAAGTCGG TTTG CTTTATT ACCTTTTAATCAGAG AGAGGAACAAAG AGTT CTGGG ATGGTT ATTCTG 
GAATGTGAACCCAGTAAGCTCACGTTGTCACATGGGGTGTTCCATTTCTATATTTGGAGCCCTCTTAGTCTTCCTCACAGTCACAG 
AGTACACACATATATGGTTCTCGCACATAGGCTTGGTGCTGGCTCTGCGGTCACAGACACGAATGAGTTTATTCCTCTGCCCCGAG 
GTTACAGAGAGTAGCCAAGCAGCAGACACGTATGAGATGATACTGGGGTGTTTCCTTGGAATTTGGGGAGGATGCTCTGCAGTGGG 
GTGCATATGTGTATGTGTGTGTATGTTCCTGAAGTGGGTGGCCTTCCCTGAATGCATTCCTACTGTGTAGTCATTCCAAACTTCTG 
ATGGTGGAATGCCAGGATCACAGAGCACTTTTCATACTGGATGTCAGAGGCATGGCCCCTTCACAACACACGTGCTTCACTGTCAG 
AGCGGTGGGCCTGTCACACTGCGTGTGCCTCAGAGATAACATAATCTTCCAAGCTGGTGATGTCATCCTGGAGAGACAGAGCCAAC 
GATGAGCCCCAGGGGATTGTTCCTAACCATTTTAACAAGTCTCAGCCCTAAAGTCTTTATGGTTCTTATCAAGTTTTTTGACAAGA 
AGTGGTAGATAACAAATACTTTAAATTCAAATTAATCTTGAAAACTGGAGCGAAGTGCCAAACTCTTCAGCCTTGATGTTGAACAG 
AGACACACACATCCAGAAAAAAAACAATGAATCCACAAAAGTACAGAGCAGAGGGGTGAGTCAGCAGCAGTACATGCGGAGAGAGT 
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agagttgacgtgcctagcaagagctagcaaggcctgcagctgccaaagaagtcgctcctcactaggcaacagtaatggaaatatga 

tgtataagagccaagaggtgatagtctcatggccaccctgcaggaagatcacactagatgcgtgcagcctgctgggcagagcacag 

TAGTCGGCTGTGGGCGGGGCGGGGCCAGATCAGGATGGTTGTGTGACCACACTGGAATGGCTTACAGGATGGTCCTGGCTGTCCTC 
GGTGTTTGAATAGCTATTATAAGAAAATGGAAATGGACCCCACCATCACAAGACAGGGGAAAGAGGGAGCGGTGAGCTGAAGTCCC 
5 AGAAGACACCAGCTTCGTGGGAATCACAGCCACCACAGGACGGGGTGACTTTGTCGTCACTGCTCTGAACTAACCTGAAAGACGGT 

AGAGGAAGAAAGGGAGGCTGCGTGGGCTTCAGCTTCACAGCCTCGGAGTCTCTGGCTCTCCATCCCTGTTTTATATGGCATTAGAC 

agagttttgcttagtaaatcatacctttgtaacaagggctgatcaagatttgggtacaaggaagttataatttcataatttcatga 

TAGATAAGAAAATATAACAATAGATGCTAGTGACTTGCTGGCCATTTTCTCCATGGGTCAAAGTGCATGACTTATTTTTTTACACT 
AGTATGTCAGTTTATTAACACAGGCCGAACAGTTTAGTCACAGCTTGAAAGGGTTTGGTTTGGTTTGGTCCTGAAAGACCAGGTAC 
10 AGAGTGATACCAGATTTTTCCAACAACTTGCTGGCATTATCCTAGAAATCAGTAGAAGTTTTGGTGTTTACCCCTCCATGCCTTGG 

TCTACATCATGCTATGCAGATGGCACACTGCTTTGGTTAACCTCAGTCTGACACGCAGATCGTGAGTTCTCTTCTGCCATGCTCCT 
GTCTGGGGGCGTGATGTGACCGATGAAGTGTCACCAAGAAATAAGACAAAATTTCCCAGGTCTACTCACTGGCAATTCTCTTTATT 
TAGTAGGGGTTTTCCACAGGAAATTGCAGGAGAAGAGTTGAAGTGCTCTTTGTCTTGTGTACTTTCCTCTGACTTTTCTCCTTCCC 
AGAGTGGCCCACATTGCCTTGTAAAGGAGCTGTGTTGACCATGATACTGATCAAAGTCAGAGTGCGTTCTGCCAGTCAGCTAAAGC 
15 CTGATTGCTCCTCTGCAGTGGACTTCTGTAGTTAAACTCTGTTTTCCAAACATGAAAACACATAAACAAGGACTGGAGATATGGCT 

CAGCAGCTAAGATCACATACTTCTTCTGCAGAAGACCCAGGTTCCGTTCTAAGCACCCACATCGGGCAACTCACAACTGCCTATAA 
CTCCAGCTCCAGGGGACCCAACACACTCCTCTGGCCTCTATGTGCACCTGCACTCATGGGCACATATTCACACATATATACATAAT 
TTAAAATAAAAATCTTTTAAAAATTAAGGAACATATACCCAGAGAGTAAGTATTTGTCTCTAAGAAGAAATAAATCGGTGATATTA 
ATCTGAAACAAATTTGGACATCACAGAATCAAAAATATTTCTGATTATCCTAAATTAAGATCAAAATCATTTTAAGGGAATTCTGG 

2 0 AGAGGTGGCTCATTGGCTAAGCTCTTCTCTGCTCTTGCAAAAGACCCAGGTTTAGCACCCAGGACCCACATGGCAGCTTGGCAACT 

CACAGCCATCTGTTGTCCCAGTGCCAGGAGACCTGACACCCTCTTCTGGCCTCTGCAAGCACCTGCACACACATGGTGCACGTATT 
T CAGGG AAAAC AATTAT AG AC ATAAAATTCAAATT AATTTTAAAATGTCATTGTAAGAT CATGCTAGAT AAATTTTGT ATAAATCA 
TGTCTGTTTTCAGACAGGGATTCTGTACAAATCTAACATGCATTTTAGACGACTTAGTTTTGAAGTTTACACAAACTTTTTTTAAA 
ACTTTGCTTAAAATAGCTAATTATGACTTCATTTGCCTGTTTTGGCCCTGCCCCCCATGGCCAAAGCCTGCTGACATCCCCAGGAC 
25 CAATAGTCCCTTATTCTCAGTACTATAATAAGTACTGAGCTCCCAGGGCAGAGCCTGCACTGCAGTCACTGAAAAGCACTGTGTTG 

AGTACCCAGACCCAGCCTGGATGGGAAAAGTTAATATCATTGCCTAACATGAAGGTTTTCTTTGTCTCTAAATTTTGATTTTTCCA 

tgctatcagaggcccccttgcaacaggtaatctgagtgttgtctgttttctccgtccgtcatcgtggttaagtgtattttagatgc 

TCACAATTGTAAAGCTAAATTGACTTGACAAGGTTCTTTCCGACCCAAATTCTGTGATGTCCGACTCTTTTTTTCTTCTTTTATTT 

TGGATTTGTGATTGTTGACCATTGTCCTGTATGTCTTACATATATACTTTAGGGAACCATAAGCATTTTAGAGCTGGAAGCCATGC 

3 0 TAGCTGTGGGCTAGGACTAGACATTTTGCAAAGAAAGCATTAGGAGACCAAAGTGGTTAGTGATTCAAACAAATTCATAGCAGTAG 

CTAAAGACTAAAATTCTGACCATCTTCAGAGGACTAAAAATAATCAAAGTGTTATCTGAAAATTTGTAACTCCAAGCCAGGTATAT 

ATATATATATATATATATATATATATATATATATATGTATGTATATATATTTACCCCAAACAAATTAAAGCTTCCTATAATTCTGT 

ACTCATATATGTATATGGGGTGTGTGTGTGGAGAGAGAGAGAGACAGGGAAAGAGAAGGGGAATTAAATATTTTTGATAAACGTAA 

GCTTTGATAAGATCTGCCTGACACAAAATACAAAATGCATTTGGTATAAACAGCATCATTCTCCCTTTATACCAAAAACGGAAATT 

3 5 TCTTCGCATTCTATACATTTGAGAATGACACGTCGGG^JNNNNN^nm^NNNNN^nmNNNNNNNNNNNNNNN^^^ 

NNNNNNNNNhttJNNNNNNNNNNNNI'mNNNNNNNlttWNNNNNNNNNN*^ 

nnnnnnnnnknnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntwnnnn^ 

NNNN^^WNNN^JNNNNNNNNNNNNNNNNNN^^W^INNNN1WNNNNNN 

NN^NNNNNNNNNNl^NJnWNNNNNNNNNNfWNNNNNNNNNNNNNNNN^ 

40 NNNNNNNNNNNNNNNNNNNNNNNl'Hift'JNNNNNNNNNNNNNNNNNNNNl'n^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 
Ni^NNNNI'n^NNNNNNNNNNITNl^'INNNNNNNNNNNNNNNNNNNNN^^ 
NJJNNNNNNNNNNNNNNNNNNNNNNNNT'ttlNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ C CG T GTTTG CT G CT CTG TACT 

45 GGCTATAACCTGCACAAGTAATGGCCTCAATACAACTGTTTTCTAATAAAAGCATGCGTGATGTTATACCTCTAAAGTAAGATTGG 

TTTATGTAGGTCTGCCATTGAGAGTGGTTATGGGAGGATTCCTGTCCAGCATTGGGACTGTATCTAAAAACAGCAGTCTAGCTAGA 
AAAAAACAG CACCTGTAC AAAAAAACAAAAACAAAAACAAAAAAAG C AG CAG ACTCAAAATAGGAATCT CACAGGTCTAATGGG AA 

tcctgagtacttctgctgcagaaaagtatccttaAgagagcccaggtgaaatagtgttcgaaagaaaaacagggacatgttgtgca 
aaaaagatagactattgctttgtttgtaaggagatgggtcagccgtacgcgttttaatagagtggtaatgagcatcactaatccct 
50 gagcttcagagcacagactcggcgtctgtctgcaaagggggctgagttggagcactgttgtgattgattcctcttcagttagactt 

agagttcaagctaagatggataggcaaggcagtgagatcagaggaaagggctgagcacggggggaggggcaggggacgaggaggga 
agtgccctggctctgaaatttggcagttaagtggagataagaggcagcgcactcccacacactaggacggttttggtacagtggct 

CTGTT C AACAGG AGG C AACGTTAGG TTT AAG AAAAAAGGTAAG CTGGGCG TGGTGG TGCACGCCTTT AATCCTAG CACTCGGG AAG 
CAGAGGCAGGCGGATTTCTGAGTTCAAGACCAGCCTGGTCTTCAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTG 
5 5 TCTCGAAAAACCAAAAAAAAACAAAACAAAAAAAAAGAAGGAAGGTAATTAGTTAGGCTTGGGCACATGGAGTGATAAACTGCTGT 

GAACAGAAGGGCTTCCTGCTAAGGGCTAGAAATGTCACACATGCTTATCTGAGAGATGAAAACACTGGGTTATTGGAGGGGGCTGT 
GAGAGCGAGCGAGCACAGCCCGGGCATGTGTTTGAGGACAGGAGCCTAAGGAGAGCCAGAGGTATCAGGTCACAGTGGTGCTGGGG 
CTGCAGGCGGTTGTGAGCCTCTCCAAACAACGCGGCCATGAACAACCAAATTCAGATCCACTGCAAGAGCAGCAGGCTCTTAACCA 
ACAAGCATCTGTCCAGCCTGTAGACTCTAAGTTAGTATCATATGGAGTAGATGACACAACTCCATCTTGTGGATGGATATCAGATA 
60 ATGTGATGACTTCCAGAAAGAGACTAAGAGTCGTGGACCGGCGCTTGTGAGCTCTTTGAGAAGGGGAATGTAGCCAAGCAGCTGGT 

GATGGGGGAGAAGGGAGGTCAGAGGGACCACGTTTCAGGGATTGTCATAGGTCAAACCATAAGTGACTCATGGGTTTGGAAACTTA 
AGGCAGTCAGAACCGTTAAGCAACCTTTATTTGAAGACTAGTAGAAGTACTTAACTTTCAGAAGACTTCGATGTGAGAAGCTGTTT 
CTCCCTGGTGACTAGAGTTGTTCTTGAACGCTTGGGTGTAGAGAAAGGAATTCAAGCAAGAGTGGGTAGACTCTTTTAAGAACCTT 
TCTCACAGACTTAGAAGAAGAAAAAAAAAAAAAAAACGTCAAATGAAACAAACAACCCCCCACCCCAAGCCAGCCCTGTTTTCTTG 
65 GAGTGGCACCTGCCGCCATGTGTTTGAATAAATGATAGCCTTTACCATCATCAAGAAAGGGCTGCTATTTTTAGAATAAGAAAGCA 

AAGGAACTATGTGGATAGCTAAGGGGAAGGGTCATTTAGATGCTTTGTAGGGGTGGAGAGTAATTAGGGGATCTAGAATAAATATT 
GTGGGTAAAACAAGATGGCTTTTCCTGGAAAAGGGAAGAGACACAGTTCTCTGAATTAGTGACAAGAACAGGTCCTGAGCTTCAGT 
AACAG AAAGGAG AG ACATTTGTGG AGGACCAT TGTGGAGG CTTCTCG TTAGAT CTCAG G AAATCCCAG CAG CAG ATGTCTGTG AGG 
GC AAG AAGAG AT AAAGG AG AATTATTTTGCAT CAAG AACTGTT CTAAGCAATT T AAATT AT CTCTTCT TAATCCTTGTG AAAACTC 
70 AGAGACTATGACATTGAAAGTTAAACAACTTTCCCAGAGCCTGATATCAGCTTGTTATGGAGGGTCTAGGATTCAGAGCTATTCTG 

TCTGACTCCAACGCCTGTGTTCTTATGGTGAGAGGACTCACTAGTTTCAGGTCTTGGAAGTTCAGCCCTATATCATAGCAGGATGA 
GAACTTTGAGGGAGGTCCATCTGTCCATCAG AGAAGGATG CTCTAAT AT ATTGGTTCTCAACCTACCTAATGCTG TG ACT CTTT AA 
TACAGTTCCTCATGTTGTGGTGACCCCCAACTATAAACTTATCTTTGTTGCTACTTCATTGCTGTAATTCTGCTACTGTTATGAAT 
CATAATGTAAATATCTGATAGCAGGATGATCTTGGGTAACCCCTGTAAAAGGGTGGTTCAGCCCCCCAAAGAGTCTCTACCACGGG 
75 XTGAAAACTGCTGCTCTCGTGAGAAATTGTGAGGCTGAGAAATTGGGGTGGAACAAAACTGTAGACCCTGTAAGTCTGACAGAAGT 
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TAAGATAAATGGACAGAAGACAATGTGAGGCAGATGCAGGAGACAAGAGGCCTCAGGTCAGCAGCCAACTGGAAACAGGAGGGAAG 

gcaaaggagggttctgacttcatggggacagctgttggcttgacttgactttctggtggtgatgactgaagagtctatttccacag 
ctgctgtgatttctttggaggtttcggtaccaattctggtctagagacaagaccagggtcctagacacacagttaagcttaggttg 
ttctctggtatttaataaacaagctgtaactcaaatagcttgttgagaggctgtgttgggatccaggtatctttaaaggcaaaaga 
5 aaaagcatatatcactttaatttcttcctacctaatataactgtttacactttagtagtttgccttcgataaagaacatttagtgc 

TATCTCAATTGTTAGTCACGCCCACGTTAACAAGGTAAAGTTACAGGAAGTACTGTGAGCACAAGGAATAGGAAGGACGGGTGAAA 
GGAACGCTTCTGTTCTTATAGTCCTTCCATTCTCACATAGAAGATAGGACATTATTGATACAGGGGACATGTTACATACTTAACAG 
TTAT TAACAT ACAG AGAAAAG AT G AAG C AGGG CAGAG AGC AGAAGATGGGGTGGTCGG AG CTT AGGTGG AGGAAGATTCG AAAAAC 
ACTTGTCTGAGAAGAGAGCTGTGCACAGACTGGAGCTGGACAGAAGACAGCAGACATCCTGGAACAATGTCCCAGCTAAGCACGCA 
10 AGTCCAAAAGCTCTCTGGTGGGAGCCCTCTTGGCAAGTTCTGGAACAGCAGGGTCTACTATAGATGCATTGGAAATACAAGAATCA 

aggttgaatcaggaccccactcccccaaaacccccgaggctccctcagccgctgtcgaggctttttaagaatagagacattaaaat 

GTTTTATTTACTTCTGTTCTTTAACATGGGAAATTGTAACCATGTATTCCCAGATCTGTGTGTTGAGGCCCTTGTGCTAATCACTC 

AATTAACATGGGAAATTGTCATGTATTCACACAACTGTGTGTTGAGCCCCTGTGCTAATCACCCAGTTCCAAGTGTTTTCATTTTT 

GGAATTTTGAACTGAGGAATGATGACTTAGCATGTCCTGACTTGAACAAAACTCACTCAGAACAGGTTCTGAGGAGGCAGGCAGGG 

15 agccagggagtagcctgagaagtggttatttggggcttcgtttgaagatctggcttgattttatttattttctaatttttttcaaa 

agaagaactgaaaaggcaaatagaacagtgaaaagagaaaggtaataaagaggacccagcccagggagcaccccttcacacttcac 
cttctacctagacgtgtacctgcctggcaaagggctggcagagggaatatttctaacaccatcctataaatgacaagccacattcc 
tatgctcttatggaatcatggagtattaagcccccacacaaaggtgaggatttgtcacatgtcaccaaagcattgagacccaattg 

TACCTG AGGTAC CTAGGGGCG CTTG AC CTCT AG ATATTTATG ATGCATGTG ATAAG TTTG AAAATTAAAAGGAAACCAAAAAGAAA 
20 ACAAGGAAGCCCTGCATCAAGGCTGATGAGGTGAAACTTTCAGAACAGGGGTACATGCAGGrAGAGGTGTTTCTCTCTTCTCTTCT 

CTTCTCTTCTCrTCTCTTCTCTTCTCTTCTCTTCTCTTCTTTTTTCTCTTCTCTCTTCTCTTCTCTTCTCTTCTCTTCTCTTCGTG 
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATAGACTAGAGTTTATTCAGGGCCTGGGGAGGGGAGTTAAG 
AGGGTAGTGGAGTCAGAGAAAGGCAGAGAGAGGGAGAGAGTAGAGAAGTAGTTGCTGGCCATGACCATGTGGAGAGAGAGGAGAAG 
GGAATGGGGAGAGAAGGGGAGCAAGAGGGAGAGGCAAGAGAGCAAGGCAAGAGTGAGGTGTTACCCTCTTTCAGAGCAGGATGTCT 
25 GCAGGTAGAGGTATTACCTTCTTTCAGAGCAGAGGTGTGGGCAGTTAGAGGTGTTACCCTCTTTCAGGGCAGGGGTGTAGGCAGAT 

AGAGGTTTTACTTGCCTGCTCTATATGAAACCCTCCTATCTGAGTGGTGGTTTGCCATTGTAGTTGCAGCCTGACTCTTGAGATGT 
TGATCACACTAGTAGGGAGTGTCAGGAACAGTGCAAATCCATGAACCCTGGTGAAGGTCCAAGTGTGCCAGCAATAGTGGTGAATC 
AAAGAGGTTTTCATGTATCCTGTCCCTGCTTTGCATTCCCACACCAATATTCAGAGGGCTAAGAGTGAACTCCACAGTGTTCTGCA 
TCTTGGCTGTCTCTCCAAAGCTTACATCACTTGCTCAGGCTGTCTAAACTTGCCTTCTTATCTGCAAGTTAGGGTACTACTAGTGC 

3 0 CAACCCTG CCTAT CT CAGGGT CAT CAG AAAGC C CAG AT GTTCT C CAT AGAT AAG AGGG AAGGACAAANNNNNNNNNNNNNNNNNNN 

NNtmNNNNNNNNNNNNKNNNNNNNNNNJnmWNNNNNNNNNNNNNNNNNNNNNNNNNNNNm^ 

nnnnnnnnnnnnnnnnnnnnnnnnnncaagacgagaccagtgtcatgagtccttcctatgccattagctataatcccgtttagcag 

GCTTGATCTGTGCTTCCTGGTTGCACAAATAAATAATAAAGAACAGTAAACTGACTCCCTGTCATCCTTGAGAGGACATACATTAT 

TAAACCAATATACTATTTCGTCTCTCTCCCTCCCTCCCTCCTTTCCTTCTTTATAATTTGACTTGACTCAAGAAGAGTAAGCAAGT 

GGCCTTTCTCACAATATGCCTCACCAGTGCCAACAAACAAGCAGGAGTCTCTGTAGCTGTACCTGTGCTCAGATCGGTGATTACAG 

CCATGGCGCATTAAAGCCAGTTAGAGAGAGAAAAATAACCGAGCCGAGTGTTGACATGGTGCCGTGGAAATGTGAATAGACTTTGG 

GGAGGCAATGGCAGACCCCGAGTTCAGGGCACCACCACCTTACCCCAAACCATTGGAACCAGGTGGTGCATGTTACTTGAGCTTGC 

AAAGGGCTGGTTCTTTCCCCGGTGATATGGGGTGCCACTACTGACCCCACATGGCTATTGTGGGGATTTCTCCCTCCTCGGCTGTA 

4 0 GAGACAGAATATGCACATAGACTTAGATGAGCACGTGCTCTGGGAAATGAACAAGCATGCGAAGTAAGGCGTTATTTAACTCTTAC 

TAGCCAGTCACATATCACTTTCCTACCCTATGTCCTCCAGTCATTCTCGAAAAGGGCACAGTCGTGGAGCCATGATGGGCTGACAT 

TGTGAGGAAGGTGGGAAACACAAGAGACACGGGCTATTGGTGCAGCTGCTTGAAGGAACTCCTCCTGTGCGCTGTTAATGAGCAGG 

ATGAGGGCTCGAGAGCACTGAGCACCCTGCGAGCATGACTGCGCTCGACCTGCTGAGAATGCCTTTCGAGCATGCGCTCTACCCGC 

CCGCAGAGAACGCCTGCCAAGCTGCCTCATCCTCCACTTGCTCCTTGCTTACTCAGCTCAACTCTGCCTTCAAATCTCAGTCCGCA 

45 tgagttaaacacacggaagctttctctcacttcccaaccgtgccagacactgttattagacattctgtttgatgagttctccagtt 

AGGTTTTACCTGTATTGTTGAAGTTATCCAGTTAGCGTCAGTCCCACTGTTTAATTCCGTGAGAGAAAGAAATTGGGCTTGTTCTG 

AACGAGGTGTAGCCCCCACTCTCTGACCTTCTACAGTGTGGGGCTCTTAGAAAGGGGCGTAACAAACTAAACTGGTAAACTTTAGT 

actcagtgaaataatgggctagataagaaacaatTttctgagattgttgatatcatcaggaaccaagtgttgtcttaactccttta 
atcttaaaacagtccggtgatacttcgtcattaatttgatttttgaaggtggagaagctgacacacgtcactccacgacagctggg 
50 ggatttgagcctggctttgagagatcttaacctaaccatgacctgctgtggtaaagagcaaggttgggttcacaagcagagccagg 

ccctgttagaaccctgaggatgttcgaaagaaaaaatcagcagaaaagaatgattttaggtatgatgtcttacatttatgctgctt 
ctgctttctgtcagagtacgttagccgaattcacccagagagcagcctggcttttgaaactgtgattctgaggaagttctaggcca 
ctcatctcttgttacccctttgaagaaacagcaaatgcttttccacagtaggtcagggctatctgaggttaaaaaaaaaaaaaagt 
acgtggctgactaagagggctatacctgagcccatgacttgtagtttttattctaaaaggagctctgacccatggacccagaattc 
55 tagaagagttttccttcatcagggaaggccaaggaagtctgattgtccccaagaagggcagctgacactagaataacatagtattt 

tgtagaaaaataaaacatagcaaaagaaagaaaataaatgtatttgtagaaaactaacaaaacactgcaatgtaggaaaaaagaaa 
aaccttccccttggaattgatgtgggccaagtatcttccagccacttgcttcaaatggacctattagacatcctctaagtgaggga 
gcatctgacagtctgagatagcccctgagggttgtcctctcctctgctgagtactgttgtgaagtgtttgtgtacttgaatgtata 

T ATTCCTCATT AACAG CCC CTTG AAC ATT ACTGAACAGGTGAAGAGACCAAGCAAGGT C ACACAG ACTGG AACTGCCT CTCG C CCC 
60 CAGCCAGCCTAGCCTGTCTCTGAAGTCCACACTCTTCCCATTCCGAGCAGCTGACTATGCAGGATGGCTCCTTTGGCTTCTTACCT 

GTGCTTGAGTGCTTACAATTAAGAGTCTCTGTTCAGATTCTACTCTCAGAAAGACCTTCCTAGTAGACAGTTGCCCTCTATAAACT 
TTATCTTCAAGAGACGTAATACTTCCATTCCCTTCCCAGAATAAGTTTCTACATTGGTGTTGAATACCTCTTGGCCACTATGGCAT 
GATAAATGATGGTTCCAAGAAATCGTTGTCAAGGTTTGCCTGTGCCGCACAGCTGTCCCCACAAGTAAGGCTTTCTTTCTCTCAGA 
TGGCATCTTGGAAAGTACAGAAAGCCCAGGGCCCTCCCTGTTTTCATTCTGTGGTCTGTGTAAAAACCAAATGCTACCATCCCGAC 
65 TACACTCTTTCAGATGGATCAAACAGCACATTGGTCACTGGCAGATCTTTCAGGTCCCTCACCTCAGAGTCCTCCCAGTTCCTCAT 

TCTTGCCGCCCTTCAACCATGAAGTTAGTCGTAAGAAAAACAGTAAGTGCTTCTTGAATGCACCTCCCACCTCTTTCCATCAGCGC 
CAGTGACTAACTAGCCTGTCAGCGCAGCTTCAGAAGGCTCGGATTCCAAACrCTCAGGCCTTCTCCCATGAGGCCTTTCTGCTTAA 
GTGGAAAGCCTGCCTGATTTCACCCAAGTGAAGCGCTTCCTTGAGCCTTCCTGTGCTGTGTTCCTGTGCACACTGTCAGTTAAAAG 
TGGGATCACGTGACTCGCTGCCTCTGCCGATCATTAGCAGACCGATGTGATCAGCCATCCAGAGCTGGAATCAGCCATCCAGGGAC 
70 TTTGTAGGAAGAGCATCATCAGCCTTGGAGCAAAACCAGAACTTGGTATTCATTGTCCTACACTTAAATGGGGAAGTATTTGGCCT 

GTGAAGAAAGACGACTTGCTAAATTCACTTCATTTTAATATCAGAGAGAGTTTTAAGTTCTGTGCCTAAGAAAGCAACTCATGCTT 
TGGGACAGTCAAGGTTAAAGTTAG7ACAAAACCTTTCTCTGAATTAGGTCACTCTGTAACTATGGGAAGGCAGTCCTGCTGATGGC 
CTCGCCGCTCTGGAAGAAGTATGCCCTGGTCTGTTTTATGTTGTGTTGGTTGACAAGCAAATTACACAGGATTAAAGTTTGCTTGG 
GCTGGGGTTTGAAGCCTGGGAGGGTTCAGGTTGTTGGTCAGCCATATCTGACAGGAACTTTGCAGCCCAGGACAAGACAGGAAATT 

75 acataacaagagaggccatcttggctgaagtatctcttcctctttgtatagctcacagctccgtagatgagggctggctcttatgg 
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tgtattcgattttacctcctaaagatcaacttccagacaccatcactggattacatttctaggctcaaaacgtctcatgagtttcg 

GGGTGGGTTCAGAAGCAACTCATTATAATGTTGTATCAGGGCTCAGGCAGGCAGGCCTCCTTGGGGAGTCTAGAGAGCTGGCTCGC 

tggccagaagggagaccgttcgttgttcagggcaatggtatCttttctccatactctctggggagttacgcgagcagtgatcagct 
tcccggctctgaccatcaaaggttacactggagaaaatccatattgagagcaaactctgtagagccctgcctccgtggagtctgga 
5 ccccgctgatagtagtgatattataagtgagcaggctgaggaaggctgtgtgtctttacaggaagctcctttagcagatgcaggct 

cttcacgttcacgttgacatttatccagagaggcgacgtacctcatgcatttctaacaataggtgggatttatggcaggttctgac 
ttaatcgaattcagaggggagtaatgcctccgagctactcatggtgtgagtctcatggtgtgatttccacggtgtgattctcatgg 
tgtggttctcatgttgggccatcttgacgaaaagttctacactgtagaggtcgggatggtcaactagacaagaaagacttggtcat 
ctcctctctcctgtcctgtccattgctgttcttaccacgttacaaatacacaagtgaaatgatcgcctcacatggaaaacttaact 

1 0 TTGTAAAACAAGAGCTAAACAACCAAATGTGAAACCTACAAATrTTTAGTCAGAAAGTTTGCTTTTTTTATTTAAGAAACTCACAG 

ACTCCTGAACATATACAGTATAATGTCAGAACCCATGCCTGGGGAAACTACTGAAGAGTAGTGGGTGTCCTGTTAGGTGATGTGGA 
CCAAGCCATGGGCTTATGTCATTAAAAACAGCCTCCAGAGCCAAGCCCCTGAACAAGACTACCTTTCTGGTAATCACATGACAAGG 

agttaggactcagtctttgtttgtctctcttacttcatcagtcacccattcccttctcgtgcatggtttgcccagttttcatcact 
GAAAAT CGTGACAAGGTTTC AGAG AAGAAACAGTGTTGGTT AGTAAGGAC CCT TGTG ACAG TCCTAC CTAATGAGGCATACTCTGT 
15 TTTCAGTGACTTGTTTCCTGGACATATAAACAACCCCCACTACCATTTTGATTTATTTCCATCCTGTCATGTGTTCATTGTATATT 

TTTTAAGTTGAGCTATAGTCAAATATGTATATATCTGCAAAATGTTGTATTTATGCTGATTGGTTCCATGTTACAGTCAGGTCAGA 
TGTACTAACTGTTGAAAATGTGCTTCTCATATAGATTTGCAACTATGTGGGGCCTGCAAAGGTTATCGTTCAGTTGGTCACAAATG 
GAAAAAACATCCACCTGCACGCCCACAGCCTGGTGGGCAAGCACTGTGAGGACGGGGTATGCACCGTAACAGCAGGACCCAAGGAC 
ATGGTGGTTGGGTAAGTGGGCTGTGTGGTATGGAGGGAGCGGGAACACGCGGGTGTGAAATCCATAGGCCCCTTTCCTTGTGGACC 
20 TGTGCAAAGCCTGAGAGGGTCTCACACACGCGCAAGCAGATAAAGCCAGGGGAATGTGTGTCCTCTCCTTTGAACTGCTAAGGAAA 

TAGAGGTGACCAGATATCTGTCCTGCCTGAGACAATCCTTGCATCTGTAGTCTTGGCCTCTCAAGGATGGGTTTGGACAATGTTAT 
AATTAT AAG CCC TTGAC CTAAGAGGCATTTGTGC CACTTTCAATTATATTTTT CTTCTCCT GG AATT AAAG ATGAAGAAAAG AATG 
AAACAACT ACCTTAACT ATAT AGAAATGATT ACCATGG AG ATG CTT TTTG CTT CCTTGAAACAGCATCTCCACTAT AGTTT AAGC T 
TACCTTGAACTCACATAGATCCTGTTGTCTCTACCTCCCAAGTGTTTGGGTGCTGGGATTAGAGATGTGTACCCCCCCACACACAC 

2 5 ACAG AG CTCTGATTTTTGCCTATTTGGG ATTTTCTTAAT AG AGTTC T AG TGGGAACATTTG AG AC ATGAAG CAG AT AAGTAAATAT 

TGTTTCAACTCrGCGCTACTTATAAAATGTGTGCTTTTTAAGTCAACAAGACATGCAAATTGGTTTGGGCACTCATTTGATCTGGA 
ACATAAGTAGAAATTAGTGTATTCTTTCAAAGTCAGTCAAATACAACAATTTTTAGTGAATGAAATTTTATAGAAGTAATCTTACT 
TCAAAAGAATCACAAAATATTTAATAAGACATAATTATGGGCTGAGAGAGGATGAGTTTAGTTTGCAAGTATGATGGCCCAAGTTC 
AAACCCCTGGCCTCTCATAGCAGCGCTTTTCAGAGCACAGGCATTTATCCTCCCAGCTCCTGCAGGGGAGCAAGAGGCAAAGACAG 
30 GAGAATCTGGAATCTCATGCAGTAGCTGGCCTGGTGTGGTGGACAGACACCAAACAGATCCCATGTCAAACCTGAAGTTCTCCTCA 

G ACCT CCAT ATGCAC AG CACATC AC ATAGTCAGCTGCG TTCGC ACACATAAAATAAGG GCACTCACTATGCTAAGG TTTTATATTT 
CATTATCCTGAAACACTAAAATAGCAGACAATGTAGTAACTTAAACAGCAAAAAATGATGTAAGCATTCAGTCATCTCAAATACAG 
ATAACTCCTATTTTCCAGACTCTTAAAAAGCAAAGGGGATGATTCAGTGGGTAAGTGCACTTTCCACCAAATCTGAGAGCCTGAGT 

ccaactcctgtaagccacatggcaggagagaaccaacttccacaaattattctccaacctccacatgcaacaaaggtataagtgca 

3 5 CACACACACCATGTAATATAATTTTTAAATAAAAAAAAGTTAACTAAAATATTTTTAAAGCCAGAAGGTAAGAACTGGGGAGACAG 

GTCAGTGGGT AAAGT ATTTG CAATGCAAACTTCAGGG C CTGAGTTCTGAG CTC CAG CGCCCACAT G AAAATCCAGGTGTT AAAAAA 
ACCAAACTGATAAATAAAATAAAACCGGGAAAGGGCAGAGCACAGCGGTGCATGCCTTTAATCCTAGCACTCAGGAGGCAGAGTCT 
AAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACCGCCAGGGCTACACAGAGAGAGTCTGTCTCACTGCCCCCCAAAGCCAGGTG 
TAGTGATGCACCTGGAACCCCAATGTCTGGCCACAGGGATGGAGCAGATCCGCGGGGCTCACAAGCCAGTCAGAAAGCACGGCCCA 
40 GTCCATGACCCTGTCTCAAAAACCCGAGAAGTGACTGAGGAAAATTCCCTGCCTGTGTTCTCTGTGGTGCATGCAGATACATTGTT 

GTTAATTTTATTTAATTGTGTACATCATCATTCAGAGTTCTCCAGTCTTAGATCAAGTAGTGTCTGGGAAGACCCCAGTGAATGrG 

CCAGGCATCATTTCTT CATTTGACGACGAAG ATG CTCAAGTGTGAG AAG CTCCCAGAG AGAGGG C CCTTCCCTTT AAGT CATTCAT 
CT CTGGTGCTTTTTG ACGTT AGGGAG AAAAGT ATCCGAATTGGAGGAAGCTGAAGTT AGTT CTCGTGG ACTTCAGCTTGTCT CGGC 
45 ATCTCCTGGCTGCCCTGCTTCTCAATCTGCCGAAACTGACATGCAGGGTGACTGTCAGTTTTAGACAACTGATCGGTTAGTGTATT 

CCCTGATTGATTGGCCACATCATAGCCAATCGTTTTGAAGCATTTCCGTTCTTTTCGTCTTGCTTAATCTGTCTTACAATCATATG 
TTCTTAAGGAAATCACAGGTGAACTTTTCTATCAGTATTTCTGTCAGTAATATTTATTATTATAAAACTTGCAGAGTGTTGCTTCT 
CTGTTGGGTTTAATAATCTTTCATGATTTAGAAGAAACTAATGGTGGCTGTGTCTGCTGCTCTGAGGTAGACACAAGGCCTTGGGT 
TGCTCTCCCCTGCAGCACTACCGCCACTAAAAACACTAATGGCTGTTTATGCTGGAGCCTAGGTTGCAGCGATGGAGGTAAATTCA 
50 GTACCTGTAAGCAGAGCGGAGAGGTCCGTCGGTGTCTTTTAGTGTAGTGGGGCACGCGGCTCTAGAGTTGGGAGTGTGCATTACTC 

ATGATTTAGCAAACATTTTCGACATCCGATTCCTGACTAGGCTCCCTGTGGTTTGATCTAGTCATAGCTGGGTGGGATTTTCTAAG 
GTGAGGAAACTTTCTCGGAGAGATGCAGTCGAGGAGATGCCGCCTGAGTGATAGGGGGTAACCACAGTAGCTTTTCCCACCCAAGA 
ATCTCTCACTGTAGAATGTCTGCAGTCGCTTTCCCGGTTGGCATTTAGCTGAGAGAATTCTGCTCATGGTATTTTCCCCAGACACC 
ATTTTCTTCGTGATTCCCTTGTCTCTGTGTCTCTGAGTTTCTAACACGGTCCTACACCTTTTGCCTTTTCTTCTGTTTCTCTTGGA 
55 TGGAAAAGCAGCGTGCTAGCAGCCGGGAAGTCAGAGCTCCTGTATGCTTCTGTCACTCTGCACGGCAGAAGGGATGGAGGCCAAGT 

TGCATGACTTTCTAAAGACTTGAATTCCTTTCCTTACAAAATCAGAAAGACACAGGCTCTGTCTATCTCCAGGCACTCAGTGTTTA 
ACCCTCTAG ACCAAGCCCACATTAGCT AATGTTAT AAAACAGCAGG AGGAAACTTG C CACT ATCT CC T CATGGTATGACATCGGTT 
ATTTT ATTTAGTT CTG ACTTGTAGGCCAGAAGTTTAGG AAGGCAGCCAAAGGTG TTT CTTAG ACTTGT CAATACT AGAAATAGAAC 
caagataacattttccaatactacagattagactgaatatagattcacaaacaaggcaccagtccaaactatcaacatatgtaaaa 
60 atgaccccaagaagaccaagctttgaacacatcaaaaccaaacggaccccctttgtttacagtgtctttcacactttcttctctgt 

ttgaattcttaataagtttagtttctatttttccaaattattttatcagtattagaactatcatctcttggggtttgattatggat 
ttgattgttttaatatagggtcattaacttcagttagctttcattagacctcttgtctcttatgcacttagttagacttcactgcc 
tttcttaataaaaaaaagaagaagaatcctgtttagtattctattttgaccagaatgttaatatttttagcaacactctagttctc 

TG AAATTTTTTGT TCAGTGGAAAATG TCTGTG CATTTCT ACTTTGCTGTCGG CCACGTCCACCAAAAGTC AC CACACC CTGTTTG C 
65 TTACTGGCAACCTGGGTTGAAAGAGATGTACAGTTCTTTTTATTTCCCCCTCCCAACTAATTTATGTAGCTTATTGCAGTTGGTAA 

GCAGGAGAGCAGAGATTCTCAACCTGTCGGTTGCAACCCCTTTGGGCGTCAAATGGTCTTTTCACAGAGCATGCCTATGGAGATTT 
ATATTAAGCTTTATAACAGTGGCAAAATTACAGTTATGAAGCAGCAATGGAATAATTTTATGGTTGGAGGTCACCACAGCATGAGG 
AACTGTTAAAGTGTTGAAG CATG AGG AAGG CTGAGAGC C ACTGCCCTGGATG AT AG T AGAT ATG AGAACACACAGG AG AGCCTTTG 
GGCTCCCTCAGGAGAACTGCTACCTTAAATTACTGCTGGACAGATCCAGTGTAATTGTGTAGCTAAACACTAGCCCACAGGAGAGG 
70 CACTGCCTAGAGAAGGTTGGACAAATATGGACTTAGGTTCAAGGTGTGCCGTACCAAGTTGGTGTATGCACTGTGAGACGAGAGCT 

GCTTTTGAACACTGAAATCAAGGTCTGAAACAACAAAGGCCAAAGAGGGGCCACTGTGAGCCCCAACCCAGTGTTAGACACATCAA 
AATTTGAGCAACAGCTTCCAAATGATGATGAAGATGAAACATCTGACCTACTTCAGCATGTTTATTGATGGCTACAGGTTTGAGTC 
AG CCTGGGT CACTTCAT AG AAAACTG ATGCCAGCCTCCATCC CATAG AGTGGGATTTCACAG AG CAGTG AAAAG CC AGG C CCTCCA 
GCCTCAGCATTCCTCTTGAGTTAATGGAAAGGTTTGTTTGAAAAGTCCTGATTCCGTAGGGTTGGATGGAGCCCCAGATTTTTAGT 
75 AAATTCTAAAACAACACTGATGTTGCTAGTTAAAGACTCCCATGTTGTGAATATGAGAGGAAGAAGCAAGGTTGTGGTTTCAGCCC 
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TTTTATTAGTGGTTGTAGCCTTTCTGTTTTTAAAATGTCATTGCTGCAACACTCCTCCTCTCCAGTGTTCATTTCTGTGAATTTTG 

ataatcatgtggctactcctgatctgaggctgatgagttctctttggttttatgtctgaaagtcgtcccttcatcttctctgttca 

AAGGTGTTTTTTGAAGAGCAGAGGATTCTAAGTTGACAATA’rGTACTTTCATGTGCTGGTTTTATGTTGATTCACCGTCTCAGGTC 

ttgacctgtttccagcaagagctctctgtaggtctgcctcggctctactgttcccagagtgtgattgtttctctagcagcgtcttg 
5 acttctctttagcactcgtaagcagtgtgagttttgatgggtttgagggtagctttctttttaagcttgagcttcttagtcgtcat 

agatccttggatttacatttcttattaaatcttaaagcttttcaactgttaagttttctgtcactgtcactgcccctgctccccat 
tcctgttctctgtcactttctctcttccagactagggttgagttggcacagtgactaagagaataccttctgaatagtcaatctga 
tgcctcatgtattccgaggcttcctgtttatgagaatagtagctctttcccttagcctaacagggctttctcacaaatgtttcctt 
tggatttttgaaaatctgtgatgctctggatataaatcctaatcttcttaacctcaagtctttgcaactgcagagccctagctggc 
10 tgcctgggttctccttcccatcctgcaacctaagcattaagccaggtaattgtaagagtacctttctatttttttttctcggatga 

ctgttgtgtgtcacctatctccagagcatgacaatcgttttctcgtgtgttttggctatttaattctagaggaaccgtctaggtct 
atattactccaccatggcctgtggtggaacactggtgtgttgtttactagggtaaacccttccttcatgattcatataataaataa 
gcatgatgcctttctccagatgtgaagctgggttacgtgtaagaagtgcagccgaggtgatggtcactgatgttcccaggagatga 
gcctgggctcctagcgggggagcagtctgcacaagagtgagacccaaaagggcagacacaagatctgttagacacaaggacctcca 
15 agcacattagcaggttgggtgcataatgtttgtgatgctccctccgttcaagctttcctgtggtcagcaggcacctgctgaggacc 

CACATGTCAGCCTGCATTCTAAGACCTGGGGATCTCTGTCCTGAAGGAGCTGTGGAAACACAGCATGTTGACTTCTCrGTGTCCCT 

gtaactcactccacatctggccttctgtgtgtgtctgtttccttctgccttcacctcttctcctccctttctccagtttatatgac 
ctttgcacagtagcttgttctcatgtgtgcaggcaagttgtcagatctcttttattgtcattttatattacatttaccgtgtgtgt 
gtgtgtgtgtgtgtgtgtgtgtgtgtgtatgtgtatttctgcttgtcgggggaggctatctgttctctctctctctctctctctct 
2 0 ctctctctctctctctctctctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtcagtgtcaaagcccagaa 

caacttgtggaagccgcttctcttcccctcctatgtgggttctagggattgaactcatgtcaccaagcttggcagctagtgttctt 
actgacttagccatctcactgacctgtatcattttcttccttctactaatatttattttacttttagagtaaaagtccttacaaac 
atctatatggctctgagagacccaggccctgcacttttctctttgagttcatctgtcccctctgactctgctccttaccctcagcc 
catgtgccacctttctgccactgtcaaaaacagcagagtggccctgccatgcggtcttcacattcaccagagtggtcctgccatga 
25 ggtcctcacactcacctgtctgcagctctgatacttagaatccacttcttctgacctccctcaggactggctcagctgtgatctca 

gggtcctgtctgggttctccctgtctggctctcctaccctctcacccctcccaggcctgtcttctttttcttgtttacatgtattt 
ctcttttaagttacactgtgaaatctatcatcgtgtacgctagcatgtgcattgtgtgagagcacagtgaagccacacaagccttc 
cctagtaaagcatacgtacaagggcacccgtactctgtgactcctgagttgacatctaatatgttctgagacgtaaggtgattcaa 
gttttcctccaactcttttagtaacccagtttaacctggtctgacaaatccacttctgtgatgagtctggttagaggcctctctgc 
30 agaaatgtcaatgagctgagtccatggtgcaccccagccctgccaacagtgtctagtgacgtacagcatatgccatatatcaccct 

cataaagtcccaaattctgatgttcatctgactttggtctgtgtaagatgctgagtgcttgtgtacttttttcggtgtgctgtctg 
ctgacctgaagcccgccccccggccatgacctgcctgacttctgctctcactgtttttctccagctttgcaaacctgggaatactt 
catgtgactaagaaaaaggtatttgaaacactggaagcacggatgacagaggcgtgtattaggggctataatcctggacttctggt 
gcattctgaccttgcctatctacaagcagaaggcggaggagaccggcaactcacaggtgagccagctgacccagccttaattaagg 
35 cttctatgttccaggatgactgcagccatcagcgtgccaggctatcagagggaaggggatcagtgcagcccggtctttcctttctg 

tgctgggcaccgtggagaagcggagcccacacacaaagactctgcatgcttgttctcacctatgtctgcgcagccggcggtgcaga 
gacgtgcatttccctgtactcctcgcattctatgtgtgccttaactcttagcaagcgtaggagagtagatgggtgagcatgggaga 
agacaatatttacaatactccagagaaaacgcagcttacctttgatgggtttttaggcaatttaataagaccattgtgtaaaattt 
tactaacagtttaaagaatttcaggccaaagtaaccaaaagaaaaaagaagactcagttattaaaattaaaggtgaaaatcaggga 
4 0 aacattaccagaggtaatggtcaaatccaaagaatcattagggctttgaaaatatgtattacagcaaattagaatatctcacagaa 

atgggtaagttcacaggtacatctgacctgccagtgttaaactaagaagatagaaacaacttacacagacctaagacaagcaataa 
aatatctcccaactgaaaaatacccggtcctaaatggaatcatggctgaattctgtcagatatttgaagagataacgtaaatcctc 
cttaaactgttccataaagtagaaaggggaagaatatcaacaaacttattttccaaagccagcattacttttatacccaaaccagg 
taaaagaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagaaaagagaaaaggaaggaaaggataagccgat 
4 5 tcatacattcccaataaaataatagaatgaaatgaaaaatatacaaacgggaaaggaagagatgaaagagccctatccacagacaa 

tattgtcccacacacaagagcccagggctgcactggagaggcttagctctgattgaggatcagccctgcgtcatcaccacacagac 
cccgtggttttcctatatcgatagtgagtgtgtcgagaaagaagtcagcaaacgcgacggccgagcacagtcacaggcatccccga 
tagcttcaacatgagcaaataaaactcctggcaataaactaaccatgtgaaaagtcctttacagtgaacatgttaagacacggaag 
aagaaagagatgtcaatcaatgatggaaaggcctcccatgttcctgggagttaacagagttactaccacaaaaatatggccaagtg 
50 tggtctgtagattgaatgcaatccacaatgccaataccgttcctcctagaaaataaagttcacttgggacgacaaaaggtctcagg 

tagccaaagctataggatagtaagaatatttcagaggtatcacagctgctgatatcagaggtatcatagctgctgattccaggtca 
cactacagagccatggtaacaaaaaaagcatggaagtggggtcaaaacagacgtgtaaatcagcagaagaggagagtcagaaagga 
acacaatgtagccacctgatacccgagaaagatgccaaaatgtgcattagagaaaagacgggctggagaagaagtgatgccggtgg 
ggaaccggctagcacatataaggaagggaaccagatcccaggctcctaccctaccaaccaattcaacacggagcagagatcttaat 
55 ggaaaaggtaatggtctgaaacagctaaaggaaaacatgcagaaaacgcttcgtgatgtaggcaagccctttccgaaaagggctcc 

agcaactcaggaaataaaatggagaactagcaactgagattcaaaggcgtcacagcagaggaaacagtttcctgagttgcagagac 
gacagccttcagtgggggaaagaattgttgctagctatgtagctgacagattagtatctaggttctataaaaactcaaaaaaaatt 
aaattctggaaacaaacaacccagtaaataaatgcgctcagaagaaagagagggttctccaacaatgagtgcaaacagccaacaaa 
tgtgaaagcatgcttcacacccttagtctttaaagttcctctgaggtcccacctcaccctggtcagaagtcattaagaaaacaagt 
60 ccaggagcctgccaagtagctcaggtggtacagtacttacctcttgtgtaagaagtcctgggtttgattcccagcactccctacaa 

acggctgcactcccagatgagttcaaggtcgtccccagatgtgtgtagcagatgtcttagcaggtaacccatacaaagcctgctgc 
cctgaattcagtctccaggacccacatggtagaaggagagaacccctcccctcaggtggtcctctaccctaaacacacgtgtgtta 
tgac caacaaatgcaagaatgtaaataag aaaatcaaaatgg ag atttag aat aacatg aagt aaaactg c at ag acacag ctatc 
cactcctgcggatatttacaaaactctaactccacgtactataacatacatatttccctgcacatatgtgtttatttcagccatat 
65 tcaagagctacatcaaacaaccaccgtagctctccattagcagatgatggattaagaaagcatgatatacatgagtaatggagttt 

TTTTTTCA G CCATT A AAAA AAAAAAAAGAAAAAAGAAAGAAGGGCTGGAGAGATGGCTCAGCAGTTAAGAGCACTGACTGCTCTTC 
CAGAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTGTCATGGAACTCGATACCCTCTTCTCTTGTGTCT 
GAAGACAGCTATAGTCTACTCACATACATAAAATAAAAATAAATCTTTATTTTTAAAAAAGAAGGGAAGAAAAAGAAAAGAAACAT 
TTGCAGGGCAGTGTATGCAACTGGAGATCTCTGTATCAAGAGAAATAAGCCAGAACAAAGAAGATGAACATCACCTACCGTCTCTC 
7 0 TCGGTTCTAGATCCTAGGTTTTATATAGATGTACATAAGATATTTTGCATATGCGTGCATAGGATATGAAAGTAAGAGGAAGGTAC 

tccgttggtagggaggggacgagtggatatgaggaggggagaaggggccttaggtacggtcacagtgcttgttctaggatgaaaat 

GTTTTCAGGGAGTTATCCCGATGAGCACTGAGTATATGCCAAGAAAGACTTTAAGGAAGTGTTTCTAGAGGAAAAGAATTGGTCTT 

tgaggccatttgctgtcaaatgttcacactctgacctgcctgggcatgagcagactgttctctgtgaccctagacagagagaagga 

GATCATCCGCCAGGCAGCCGTGCAGCAGACCAAGGAGATGGACCTGAGCGTGGTGCGCCTCATGTTCACAGCCTTCCTCCCTGACA 

75 gcactggcagcttcactcggagactggagcctgtggtgtcagacgccatctatgatagcagtgagtactcgttcccaagatgggac 
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AGTTTCATCTAGCTGCATGGAGGGCAGGGCCACCATGTCACTTACTCCCCAGAGCTGAGGCCTGCAGACTGGGACCTAGTCACATA 
GAGCCTCTAGTTTATTGTCTACAAAGTTAATACTGCAGTCTAGGGTAAAGGGTCAATATCCAGTTAAGCGTCTTAAGAACATGTCT 
GCCAAGGTAACACGTCTTCCTCAGAGAGTGCATTATATTCCTTACATGTAACACCAGTTTCTTACTATGAACACATGACTGTAAGG 
ATAGATTGCTGGTGCTCTAAAAAAAATTACCTTAATTTTTGCACCTGGCAGCACGGAAGAAAAATTGATAGAAGACAAGTATCCCT 
5 CTTGTCTCTCTTTATCCCCAGTTTGAAATACATTTATTAAGACAGGAACGTCAAGGTAACTAAATAAATGAATAGTATGTCAAAAT 

catctttcaggctgcagataatagaatgtgcagggtttccagtagcttgtagaatttactgtgtggctctattgttcgatatgcat 
tgggcttaacaaacagttgtttcaggaaccctgcaagcctcactgaatggtcatagaatacgatgcacaaggaaatcccatgttct 
gcatccagccacgcatgggtctgtctgatttaaacaagtgtgaagggaagtgaaaagtttattgaatggaaaagagtcttactgaa 
cagagatgagctacagctgttggagtttttaaagggggaagctttgccccactcaccactatgggcagctttgccccaaaccacac 
10 agaatgctaatttaggttgggggaaaaaaaaccagaacatcttcacttttctttgaagaatatgtgtgtgtgtgtgtgtgtgtgta 

aatgtgtgtgtatatatatatatatatatatatatatatatatatatattagcttaaaatgtcattttcttaaaatttttaagaat 
tttacaaatgacataaagttagcatgaaacaagccattggtccagaaacatcagacagctctctccttcctcatcagcctgtgtgt 
tagagaagccatatgccaccatccctccctgacctgctcctttctggggaaccatgagtgccccagacccaagaactgctcctagt 
accttggaagtctttcttgctctatttgtgtcttgttaaaggcagtaagagtgagcaccatcatggaatctttgtgaggctaatgc 
15 taagccagggtatgcattctcttctccctttgaacagaagccccgaatgcatccaacctgaaaatcgtgagaatggacagaacagc 

aggatgtgtgacgggaggggaggagatttaccttctctgtgacaaggttcagaaaggtacgtacacacctggtctctagatgtagg 
gtgtggctgtcagagttctctggaaacagcggaccaggggtgttctccttttgctgtgggagtctcaaaaagacagcgttcttcaa 
caccattacacgcattgcaatcacatgcttgaatacgcccgtttgcagatgacatccagattcggttttatgaagaggaagaaaat 
ggcggagtttgggaaggatttggggacttttcccccacggatgttcatagacaggtaggtgggttattattgcgggttttatttta 
20 atgcacttctgccttggtgaaattcagtgctcagtttccacatattaacaaagaaaccgtcataagtctctttgacatccatacag 

caatgctatgtttatggctcttccagtactctgacatagaggctgagaagtctaaagggctgaagctgatgctgtcctgatgagct 
ggtgtctctggctgattggttacatgaccagggtctcccagctgatgacatgagccaccacagtaatagtcactctttgacagtga 
ctgagaaatggtgtttcaaataattggcaacaacccaaatgttagccagtaaatgactaattagatagtggtgtatctatgtaatg 
gaacatcatacagttactagaaaagaaggctctgtgaatgaacaaagacctcaaaatagaatgcaaagatttgtaacaatcgatat 
25 ggaacacactgtatgtagaaacaattctatgtagaaacaattctgtgttcacgtgcacaggaagcctgagacaataacaacatcag 

CTCC CT CTAGGATCTCAAGTTAGTGCATGAGTGGGAAG CGGGGAGGCAGGG AG AACTGT CAGCATATG CTACCT ATTGCTCATCCT 
atatttgatgacatcttgatccttataaacatagaaagaccgaaactaagtctgtccagttccttattatcccagcactgcccagg 
actagcatgtgacacctcctgcgcagcctcacttagcatgactgtctgcgggctgtcaggggcagccctggttctgtctgcttcca 
catccactccttctcttgctgctggcagtgatcctggatgttttcaaggctaatctgaaagagaaatggctgagtcgcgtgatccg 
30 ccatcatgctgttgtgttttactttcacgggggcagtataagtgtgggtataaggtactaactgggaactttctccaggtgctggg 

tttgcacacactttatttaagttcagagtatacatagacgtgtatagaatgtgcctgatgctcaccgacactagaaaacaaatgtc 
ctacactaatgtttgggtcttttgcaccctgcagtttgccattgtcttcaaaacgccaaagtataaggatgtcaacattacaaagc 
cagcttccgtgtttgttcagcttcggaggaaatcagacctggaaactagtgaaccgaaaccctttctctactaccctgaaatcaaa 
ggtacctgggtggtttagactcttgtgcttgctctgaaagaccagtgggcccctcctctactcagcctcccagaagctgctgcctg 
35 gatgcctggatgcacgctgcatagtgttaggggcaaggaaggtcatatgccaaggtcatggaattagccccaggaatttatgttac 

tatattgctgccaaacttatatgagacttagacatttggctattgttgggtattagaatctagtatggagccagcaagatgggtaa 
aagcacttgctgtcagggctgacctgagcctgagtcccaaagctgtgtgctgaaaggagagacgtacctgccagaagatgtgggtg 
gtcctccaccaggagggggctgggcggggaagaaagggaaagtaaaaaaaaaaaaaaaaaaagtaaggattttttcagctactcag 
aagcccttaagaattaaccagaaggcttagccactgtccagcccagaactataaaatgagatggtcactatactttcctcacaaaa 
40 gacacctcaggaaaggtgcactatagttaaaatgcagattacgattctttttgacgtgctagacatcatattctctgggccttgta 

gacactaggcagctgctctaccattgagctgtaaccctggttctcaaatgataagtacccaaagggaagcatccacaaactgtatg 
aaatagttgaggagacagtcctggattccttggtctaaagaatcagccaaagaatttctcttcagtgggaagccacttaccacatt 
atgaaggtgaatggaagtcaaggctctgtttatgaaagagagatgttcagaggcagaggtgtggcagctggtgtttgtcctgggag 
aaatgattactgtgaatctgtgtggactgaggaaggttgatttaggcgagggaggccaggtccacgcagtgaagcgtttctgtggt 
45 agctggaggtttttgctttgactctgatggctaggcctgcctgctcactgtctggaaxgatgtggtcagaatgttgctagaattca 

gtggtgcctcagcagagttagaaagggttctagcagccagaagttagcatccagcagatacttctatgttggtgctgtggagacct 
ggaccttgggtgaagagaaaggaagagagactcgagagtctcagattgttctagggtttccagactagaagtgtatgtatggagtg 
gttaagtggataagaggaacaagagagaagagtctgagaatgaaagagaagcttagtgtaaacatatttcagttggggtcaagtgc 
aggaagggggccagtcaaaggcatgactcaagtgggtgggggctcagcactgaagagaatcccggccccacagagtttaagtgtag 
50 ggacgcacagtgctgccgtcaacctctctgtacctctgtttcgtaagttttgtcttgacggccatggttctgagaagagatccatg 

aacttggaggctacacaaggcctgggatctgataaaatcagaaatgtctggctcagagagaatggggctggagaggatgtcaccag 
gtacagggtcctaggtccagggccaccaaggcccccaggtatcggtcccttgaaggcaaagcgtgatggtggccaggagtttctgg 
gaggccatgtctctttttgaggtatggcctccccattcctgggtcaggcttatggtgagctctgtggctggcctacttccttcctc 
accagcttgaggtcttctagatccttctgtccagacaaggcaacatgaaattactgctttacctgaagcctctgccctctgaaaac 
55 aggaaaaaaagattatttttctaagaaaaaaaaaaaaaaaaaaacagtgtatctcctgaaatgtgcctttaaaagagcgttgtcat 

tgctgatgcagaatcatgagaaaaagaaaagaactgcaggttccctgtgcaggatgtgagccttgaaacgctgagagtttggttgc 

CAGGCAACCTCTCCTGCTAGTGTCTGCATCTGAAGAGTACAGTAGACAAGGCCCAGCTTCCTGGGCACTCCACGCCAGCAGAGTGG 

gagttttctaatgcctggattagaggattggggttccctgaagtcctggttacctcacatcttctaggtcatcatgaatacaaatg 

GTATACTTGAAATACAAATGAGGCTCCACCTACACACAGGATGGCTGAGGTACCTGTTGTGTTCCGTGTTTCTACACTrGGAAACAT 

6 0 TTTCTCTGTGAGATCCACAGTTCATCCACTGACTAAATGAATATAGCTATTGGTTTTGGTATAACTGGTGGGAAAACTTTATAAAT 

ATTTCTCCGAGCCATCAGTTAGAAAGTAGACAGTCTCTTCACCTCAGCCTCACTCCTTTCTGGCCGAAAGCCGTTTTCTTCCTAAT 
CATCCTGGTGTGCCCAGGGTTGGTTTCCCAGGGACTGGCAAAGTCCACCATGCTCTCCTGCTTTCCCCATCAGCTGCAGTAGACAG 
TCCAACATAGTCCAAAAGTCCTTGTGCCACACCGTGGGGTGATGGAAACACCCACAGAACTAGAGAAGTAGGGATCTTTCTGAACA 
TAGACCATGATGAAAGCCAGCATTAATCAGTCAGACACAGGACGATTGTTCAGTATTGGCCTATTTCCTGGATAGAAAGCACCATG 
65 XTGACTATTTAATGTAAACACAAAACCACCTTCACTTCTCAGCCCCAAAGACAAAGAAAACAAACAAACAAATATCTGCTAGGATA 

CTCCCAGACCACAAAGGAACAGGAGCACCATGTCAGATCTCCCACACAGTAACAGGACTGAGAACATGGTGGCTGAAGATCACACG 
GGCCATGA CAGAAC TGAGGG CA C ATG G CTG T CG AT CACATTG CAGT AACAGAATT AGGGG G GCTGTCTGGGTTAGTAAG G AACACA 
GACAGTGAAAGACAAGAGGAACACAGAACTCTGTGAAGAGCACCAAGATAAGTCTCGGAGCACCTGGACCTGGGCAGGCCACTGTC 
CCAGAGGTCACTCACTGTCCCAGAGGCCATCTTTATTTTGGAGTCCGAGATCTCAGGAGCCAAAACATCTCTGTACACCCTCTCTG 

7 0 TGTTTCTAGGATCGACATTATATCTCTTACCACAATAACCAGTAAGGACTCGGTCTCCATTGCCTCATGCCTGCACTGTCTTCCTT 

AGAGTTTGACTCTAGATGTCCTGTA'TACAGTGATAGATGTAGCTCCTAAAATGCTGTCCTCTATGTCATTCTCTGAGACATTCAGC 

AAGTCCCTCACATTCCTATCCCTGAGGCTCCTCAGCATGGGTGACCCCAGTCCTCCTTTAACCTTTATTATCAAAAGCACCCACCC 

atgttatccctctgagaagccctgtgtcttcccagaatatcatgttcttcggccatagttgttagcctttatagaggcttgtcatg 

CTGTAAATCTGTTTTCACGTGATTTCACATGATGGTATGATGCATACCACCATAATCCATCCCACTAAATCCCTCTTTGCCTTGAA 
75 ATTGACGGTCCTTGACAGCAGAGATGTGTGTTATGTTTCTGTCCATCCCAGCACCTTGCTCAGTGTATGTACGGAATAAATGTAAG 
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ctggttattatagttgtcttaggtgaacaaggacaactgttctgaacgttagctgggtgtggtggtgcacacctctaatcctagtg 

TTCACGAGGCAAAGGCAGTTTTGAGTCTTGTTCAAAACCAAGCTAGTCTACATAGTGAGTTCCAGGCAGCTAGAGTTACATGGTGA 

gaccctatctcaaaataaagaagtaaaagtgctttaaaaagaaaaaaatatgtgtatctttgggttatctgaatcttgagaagcaa 
tgagatctctcaccatcttgttagcactgggaacttaggagggggcgctcaggagagttgggtgtgtgccgcactgtggtctctga 
5 ggcgtgctcttggtcttctcgtccattggaataaaaaccatgcttcctcctcgggtgcctgttatttccctttaatgcatttaaaa 

atatcatgagaatcaatcgtctctctgcggctgctggtggaacccgatcagtctttcccccctggtttcccttcctgtaaatacag 
acaaagaggaagtgcaaaggaaacgccagaagcttatgccgaacttctcggacagcttcggcggcggcagtggagcgggagccggt 
ggtggaggcatgttcggtagtggcggtggcggagggagtaccggaagccctggcccaggtacgagaaacatctcttctatctaaag 
cctttcatgaagaggagggggtagttttctttcccaggttgccaaacatgtctgcccatggagtgatggtgtcattactaattatt 
10 agatttcaattaatggaaaatttcctacagatgtaaaagaatttttgttctcaaagaaatgtatgtccaactcaaggcacagccac 

tccccacccacccacccatcaagtttcactttctgtggtttcagttacacgcggtcagcttgagtctaaaaatattaccattgtgt 
tgacagagagagaccacacacacaaaactgtcttcacagtctgctgttgtgactgccctattactctgtgttcttggtctccttct 

GtcttTTTACGTTGTGAACTTTACCCAGGTCTGTATGCATCTGCAGTTTTAGGGATACACTGGGGGTCTCGGACGTTCTCTTTCAG 

gataatatgtgtctagtcccgaaaagtgtaagaaaaaagtcaactgaagggtttctggaagaaaacctttctcaaatcatttttga 
15 gtgtttccctcctccccctcccctttgcttttggagaagcagttagtctattattctgagaaaatattaaaacaactatcataccc 

accgcatggtagatgggtataatatgcctacacagcatactgtgggctggagacactgtactgtaaacaaactgagtcacagaaaa 

tcatgccaggg aag cacttcaatggtgtgtaaac tactg ctcctaactgccacg cat acggcac agt cagt atttatgtgttcctc 
tcgggtccggctatgatccccgtgcgtggatttccagccatctagttacactcagtttttaagcatcgttgcatcatgcttgtgga 
tgctgagtaacgctgcttttgcctcagatctagctagcttaagcatttcaatggaaatacagttcttatagcagcataagtgtgct 

2 0 ' gtttaatgactcacacctgtagcgtaagtgacttgaatgctgtttcctgtctcctgtgtaaaataactgtgctgagcatggccttt 

ctttattccagataacatgtaaatgctttaaatgtcagagagtgtagtgctaagtgctggctgcccctctaaatttatcattcatt 

TCTCCACrAAAGTATCATTATATTACGTATTGGGTTCTTCTCACCAGGGGTCTTCATATTTAACTATTTTTTTCTGTAGGTCTAAG 
TCTTGGTGTGAGTACTTACCGTTAGCTTTTCCCTTCACCTGGAAGAAAGGGACCTGCTCAGCCTTAAGTCCTCCAAGCTGCTAGTC 
TGGGCACTGCCTGTTTGTTCAGCTGTCTGTTTCCCACAGTGATTCTGCTAACTCTCGGGCAGAGCCAGCCTGTGTAGGCTTGTGCC 
25 TCCCCATGCCACAGCCTGCCTCCCTGAGTGGGTCCCCATACTGTTAACAATCTCCCTGATGTTCCCTTTGTCTCATTGCTGGTTCA 

GGGTATGGCTACTCGAACTACGGATTTCCTCCCTACGGTGGGATTACATTCCATCCCGGAGTCACGAAATCCAACGCAGGGGTCAC 
CCATGGTAAGTCGGATCGGAATACCCAGAGCACTGCTCGGGCAACAGGATCATCTCTAAAAGCTTTGGAAAATTACTTTCCAATAA 

attaatattctcaggttattctaggacagcataagggacacccctgacacgtatttgctcatcacattgtgtggaagcaggacaga 

ggctctagacaaaagatgagacttgactacgcaaacacacaaataccaccttcacatctgtccctttaccccaagtcctatccttc 

3 0 tgaaatcagttttcattttgtagggttggccttttcccactcttgggcatcctctgagtagctgtggctacaggctgctcgtggtt 

tatataaagctgcattcttctgtaccatggaaattattctataaagtctttccatatataatgccaattcatgccagatgcgtaca 
tcactgtaatcttttttaaagatttttaactggcattgtcgtttatcctataatcgggtaaccattcatcccataaaatagaacta 
ttctttccattacctataacctcatgacccctgtgcaaggccagtgctaggcttggcaccttctggacagaggtgaggttcagaaa 
cttgactttcagaagacactgtagcaggattgggttttgctccaggtttgcccaggagtcttactgtcactctgtcacataacgag 
35 gttcctacagcaaccacagtcagtctagtgatggtgccctagagccctcctggccacacagaatggaaatgagctctgctcggctc 

cctttcccttgccactcaggattaggaaagaaaataactgctttcgagaactttccaactggctatcagcgcacagaactttatct 
catttttcttcttcacagataaacaaaatgagatccatgccttgtttctgtttggttttgtttgagagagagagagagagagagaa 

TATCACTGTGTAACCTTGACCTTCTGGGACATTGTGGGTGGAGCTCACTACAGCTGGCTACAGAATGAGTTTTGGGAAGGCAGGCT 

TTTAAATTGTTTCTGAATATTTAAAGTATTTCCGAAACATCCCAGGTTTTTTTGGTACACACCTTTAATCCCAGCACTTTTTGTGA 

4 0 GTTTAAGGCCAACCAAAGCTACACAGCAAGACCCTGTCTCAAAAAGTAAATAGAGAAGGAAATATAAACTATGTCCAGAACATATT 

ATTTGTGTTATAAACATTTATAGTTTTCCATTTCCTGCAGATAAGCCTTCTTCCTATTTTCCTTTTTTCTGCCCTATGTTGAGACA 
GTGAGCTATAGCTTAATAGATTTTCTACGTTTTTTTCCCTAGGCACCATAAACACCAAATTTAAAAATGGCCCTAAAGATTGTGCC 
AAGAGTGATGACGAGGAGAGTCTGACTCTCCCTGAGAAGGAAACTGAAGGTGAAGGGCCCAGCCTGCCCATGGCCTGCACCAAGAC 
GGAACCCATCGCCTTGGCATCCACCATGGAAGACAAGGAGCAGGACATGGGATTTCAGGGTAGGTGAGCTTGCCCACGAGGGCTTC 
4 5 CAGGGACAGCTGGGGTGGGGTTTCAGGGTAGGTGAGCAAGCCCACAAGGGCTTCCAGGGACAGCTGGGTAGGGGCAATTCTAGGTA 

CAGGAAGCTGTCTCCAGAAGACAGGTTTCCTTCCTGTTAATCTAAAGCTGATGAGTCAGCATCTCGTCTGAGTGCTCTGCACCGTG 
CCCTGTGCCCTGCAAGAGAGGCGTCCTGTGGATCCAGTCATCTTTGCAGCCTCAGCTCTGATTATAAAGTGCAGAAACTTGCATGT 
ACATTGCCTAGTCTGTGCAGTTCTGGGTATGAGAAGAGGCAACTCACTTTGTCCCTGGCCCAGGTAACAAGTCTCCATGTCCTTCG 
CGCACCTCCCTCCCAGCAGCCGGCTCAGCTGCCACACrGAAGACGTTTGCCTGAAAATGGGAGTTTTCCTTTATTCTCTTGTCCTC 
50 CTTGAAGAAGTAGAATTGAAAGGGAACGTTCCATCTGAGCAGGCCTCATTGGCATATGAGTCATGATTCTCGATCAGACGCCATCT 

GTAAAGAGATAGTAACTATTTACACATAGTGGCCGTACACATGGTTACTATCACATATTTTTTTCCCTTTTTTCTGTTTTTAAAAT 
ACTTCTTCTGAGATGCACAGTATATGTGTACAGAGCCATATGGAAACAGGGTAGATTTGCCCATTTGGGTTGAGGTTAGTCTGCTG 
TCCCTTGACCTTAAGATAATAAAATTTCCAAAACCCCTGGGGTTTCTGAGACTGCCTGGCACCCAAGGGTGTGTTTCCTCACTTTG 
ACTCAGACAGGATTCCAGAAGAGACTTTGTTTGTAAAGTGATTGGCTATTTAAAATTATGGCAAAAGCCAAGTACCCTGAGATTGG 
55 TTGCTCCCCTTCAATCATAGACACTGATTGTTCTTCTCAAAATAGCAGATGTTTCTAGATTGTTCCTCACAGACACTTTAAAATCA 

ACCTCTTAACTGTATTATCTGTCAGTGAGACAATGCCCGAAATGCCCGATTGTGCTTGTTCTAGTCAACACAATCCAGAGGCAGCA 
AAAGGAGCATTTTCAGCTAAAATGGTGTGCCATGCCGCACACGCGGGGCGAGCAAATGACACTCAGCTGTGCTTGTGGGCATTACC 
TTGCAGATAACCTCTTTCTCGAGAAGGCTCTGCAGCTCGCCAGGCGACACGCCAACGCCCTTTTCGACTACGCAGTGACGGGGGAT 
GTGAAGATGTTGCTGGCCGTGCAACGCCATCTCACCGCCGTGCAGGATGAGAATGGGGACAGGTGAGTTGAGTGGGGACTGTTGCA 
6 0 CAGCAAGCTCTGTTTCAGGACGGGGAAAGGCAAGGATACTGCCCCCACAAACTGCCTTTGAAAGGGAGCTGCCCTCATCTGACAAG 

ACCTCGAGTATGCTGTCTCCCTAGGCAAGAAGGCTCAGATGTGTGTAATCATGCTAATTTTACACCCCTGCTTTGTGTACTAAAAT 
AGTAATTGAGAAAATTATTGACAGCCCTGCAAAGTCCCTGAAGTGTTATTGTCATAGTGTACCCAAGAAAGCCAGGTAAGAACAAC 
ATTAGTAGAGTAACTAAGAGGAAATGCCATTCTCTCCTAGCTACTAGCTGCTTCTCTGTGGCCTCTGTTAAGGGTCACGAGGATGT 
GAGTGGGTCAGGCTCTGCCTCAGCTCCAGGCCAGGCTGTGTGGGAGTCTGACATTCCAGATGCCATGCCTGCTGTCTCTTCCTGAG 
65 GTTCTGTGCACATAGCTACCTGGCTCCTTCCTAAATGGTTCTCTTAGTCCTTCCATTGAGACTTCTGAAATGATCTAAAAGCCTAT 

AAATATAGCCAGAGACAGCAGTCTTGAGATTCAAGTGCTTTATCTAAGTGATCCTAAAATAGCGTTAACACTGAAAAGAAGCCCTT 
TGCTGTGGAAGCATTCTGGAGTGCTGTGTGCTGAGTCTCAGTTTAAAAACAAAGCGCTTTAGGAGAATGCCAACCTCAGGGGTTTC 
GTACAAGGACCTTTGTCCTCGTCACTTGCAGTGTAACTAAGGATGTGGTATAACCGCTGGTCTTATCCTACACAGTACAAGAGGAA 
CCCAGACGACCTTCTGTGAAAAAAGCTCTGAATAACAGAAGGCGCCTTTAGAAGGAAATCATCCAGTTAGCATTCAATAGCAAATA 
70 ACCACAAAACAGAGCAGATAACCAGAGCAGGACACCGGTGCTCCAAGGGTCATCTTTAAGGACTGGCGAAATTCATGAGTAGTGAG 

GG CGAGTG GATT AAGCAATT AGG AAGTGAG ATGCTGCTGTCTGAAGG AG AGGCT GTGGAAAGGG ATG C CAGGCACATG CAGTCC AG 
CAAGTGTGTGCAGAGGAATGCAGGAACATGTGTGTAAGGACCTGGGTGTTCATGGGGCAGCTGAGACACTGGCCTTCATTCCCAAG 
TGGGTACAATACCCAGAGCCTCGTCAAGCCAAGACTTAAACAAGCAGGCTCCGTGTAAGGTTAGGGGTATGAGACCTGGGAGACAC 
AGAGGACCCACTCAGGAGTATACATAAGGGACTATTCTGGTTTCTCTTCTTTATTCATCTTGTCATATrTGGCTTATAATCTGGAC 
75 CCTGTCACCATTAGTCATCATAGAAATACAATAAAGAGAAACTATAGAACCCTCTGGTATCGGGGAACTTCCCCCAGGGGTATGAA 
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gatctgaaggggaggggacgtgcttctgtgaagtgctgagctgcacatggaaatgttgaagtagcttttgaagcccttttactcga 
cgtgtgtctgtccgcatcacctctcacaagcctcctgtcagggtcccatcaggagcaccacaggagcctgaggtgtggctgcggtg 
cttctcgtcaaagcgtgcgtgcttcacttgcagttaacacaggcctggggtcatctaaagaggccaccatgatcttccctgagaag 
tattgctaagtgaaatatctcagggataaataacaagaccttgtttagaaatagaagtcacttctcattgttacggaggaagagag 
5 ctcggcagctgagttttcccaagctgctcctaagcctaggcattacctttcttcatggtcttgtatgtcagggagagaccagggag 

agctgccagggacagaggcatggagacagagctggcttggagcttaatgccatttggtttccgacccggcaggtgcctttgcactt 
catgtgtctggtcagatgttaacactccgggggcaggtgggcacgatcagtgtgtagtagcctgcgataggcagtggagaggaagt 
tctccagagaaataatgtcacctctgatcagtacattcagtacatggtagggccaaggaaagctacacatagtagctagtcttcag 
ctccagtcatttcttgacatgtttttgtttctgtcgcttgctacatccccagttaattattgccactgtgtgtcattccagtgtct 
10 tacacttagccatcatccacctccacgctcagcttgtgagggatctgctggaagtcacatctggtttgatctctgatgacatcatc 

aacatgagaaatgacctgtatcaggtaagcagccaccacaaggccgtcgagaagagaaaaggttgccttagtaacacgtgcgtgag 
ctgttctcagtgatgggaaacaggaaaacagcatcttctcagaagtggcatcttaaaagcatccttagttgggaatgtcattttac 
agagagatgggttgggatcatgggtttgatggcaatcacactccatggaaattcaccatcttctagaaaaggcagactttaagacc 
tagaagtcagagttgataaagttttgagggcaaacctcagaggggaaaaagtcacagctgtcaggagagacatgttaaaaagaaat 
15 ccaagtttcaaaagccagagttacagagacaaagtttggagctgagatgaaaggatggaccatccagagactgtcccagccgggga 

tccatcccataatcagccacaaaacgcagacactattgcatatgcctgcaagattttgcggaaaggaccctgatatagctgtttct 
tgtgaggctatgctggggcctagcaaacacacaagtggatgctcacattcagctattggatggatcacagggctccaaatggagga 
gctagagaaaacacccaaggagctgaaggggtctgcaaccctataggtggaacaacaatatgaactaaccaatacccccagagctc 
atgtctctagctgcatatgtagcagaaaatggcatagtcgaccatcactggaaagagaggccccttggtcttacaaactttatatg 
20 ccccagtacaggggaacgccagggccaagaagcaggagtgggtaggtaggggaacagggcgggaggagggtataggggactttcgg 

gatagcatttgaaatgcaaatgaagaaaatacctaataaaaaattggaaaaaaagaatattttcaaattaaaaaaaaaaaaagaat 
tttgaggtctgcggaaggaagggtattcgcacagcaactggatcaagtgtatgtcaaagaaaggctctgaggtcagctcctggaga 
ggtgaaaggctgtaagaacaggaagaggcacctcagagtcccatccagctcaggtgtgagaaggtaagggagccccgaaaactcca 
gaggaaaccacctggagatggcacagtgagctgaggacagaggcagatggtaggggaaagcaaaccagaaactccactggcagaca 
25 cagtctgggagctgtggcctggcccaggatggtggcctgctctacggctccttcctctctcacctctatttctctccaaccctttt 

gtgcccctacccctctctctgggcctgttggtcttatcctcttgttggcttctaagttcctctgcactctcttgcccagagtgtca 
ttctgatccccacagccaggcccatgctgagacctctgcttccaggtcatattgctttcattgaaaaactgtggccagcaaccgtg 
aataatttgttatttagaagagatgagatgagaactagtggaattcttacttgtttgtttgtttgtttgtgatgttttttgttgtt 

GTTGTTGGTTTTTTTGGTTTGGTTTGGTGCTrGGGACTGTACCCAAAGCTGAGCACAAACCCTTCCAGCAATCTACAACCATGTTA 
30 CTCCATTTTTAAAACAAGTTATTCAAGTTGTTATCTCTTCTTATCCATGCTTCTCTCTGTCTCCCTCTGTGTCTCTCTCTGTCTCT 

CTCTTGTCTGTCTGTCTGTCTCTGTGTGTGTGTGTATCCCTCTCTATCAATCTCTCTCTGTCTCTCTGTCTCTCTCTTTCTCTCCC 
TGTGTCTGTGTATCTCTCTCTATCAATCTCTCTCTGTCTCTCTGTCTCTCTCTTTCTCTCCCTGTGTCTGTGTATCTCTCTCTATC 
AATCTCTCTCTGTCATTCTGTCTCCGTCTCTCCOCCCCCCCCAATGTGTGTGTATCTCTCTCTGTTGATCTCTCTCTAGCGTACeC 
AGGCTGGCACTGAGCCATCAGTGTCCTACCTCAGCCTCCCAAATCATAGGCTTGACAAGCATGTGCCTGGCATGTTATCTCATTTT 
35 TAATTTAAAAAAAAATCATTATTTTAGAAGAAATTAAAAAGAAACAAAGAGATGACTCAGTGGACGAAGTATCTGCTGTACAAGTG 

TGAAGACCATGTTCAGATCCCCAGACCATCGCCAGCCAGATTTAGTACCACACCCCCCCACACCCCGCCCCCGCCCCCCCCTCCCC 
AGTCAGGGCAGGAGACAAGCATCTTGCATATGCGGGGGGGGGGGGGGGACAAAAGACCCTGCCTTATAACCTTGCACAAGGCAGGG 
GGCAGTACACACGTTGCCCTCTGACCTCATGCACGTCCCTGCACCCACACGCTCAGAGAAGGAAAGAAGGGAAGGAAGAAAGGAGG 
GAGGGAGGGAGGGAGGGAGGGAGGAAAGGAAGGAAACTAACTGCACATACACACTAAAACAAAAGAGCTAAAAAATTTTTATTTTA 
4 0 AAGGAAATCATTAAATTCTTATTTTTTAATACAATATTTTAAAGTTACTTTGAAAATATGAATTGGAGGCTGGAAGTGGCTCACAT 

GCTTAAAGCCTTGAGTTCGTTCGCTCCCCACACCAAAGAAAAGGCTGAAGCTGTTAGTTCGTTGGCCTGrAGCTCTCAGACTTTTC 
CGTTTTCAGAGGAGCACAGCTGCTTTCTGCACAGCACTCTGCACTTCTCTGTCTGCAGTGATTCCTATCCAGGGGAGATGACTAGG 
CTAAGGTGTTATTTTAGATGTGTTCTTCAAGATCTGTCTTCCTCGGGCTTCCATGCCATCTTGGGATACTATTGGTATTTGGAAAG 
TCATTGGGCCCCGAAAGTTGAATTCTCCAAACTTTTAGGCAGATGGCACTTTTTAAAAACTTTGTATTGATTCTCTGTGAGTTTTG 
45 CATCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGCACTCAC 

TTTGTAGACTAGGCATCATGCACCCCAGTCCCACTCATCTCCCTGTCCCCTCATATCTGCCCTCTGCCCTTGCAGCCTCCCTCCCA 
CAAAATAAACACTCAAGTAACAGGAAAGACAAAAACAAAAAAAGCATAGAGAACATCTCGATGTGGGAGCGATAGTGTGTCACCGG 
GCATCCCACAGTGTATCCCTCTGTCCACACATCTTCACTTGCAATGAGTGTTTGGTTCTCTGTGACACGGTAATTCTGAGTTCCCC 
AAAGTATAAGCTTTTATGTTATTTCAAGATTATGCTTATACTGAATTTACAATAATAACAAAGATGTGGCAAAAGTGAGAGCCTGA 
50 GAACTAACGACATAAAAGGCCGTGTCACATGCCGGAGAATGCAAGAAGAGAACGCAGTTTAAAGACTCACACTTGGGCTAGTCTAG 

AGAGTGGGTGGGTTCCAACAGGGATCTGATAGTGACAGATGGTCACAGAAATGTACTATGGTTAGTGGAAGATGTTTGGGGAGAAT 
GTTTGAGATAATTTACAAATAATCCAAATTACTTAGAGAACTGrATACTTTTCTGCCAAGAATAGTTATTATGTCATGCATGATGG 
TGCATATCTATAATTCCAGCCCAGAGGAGTCTGAGGCAGGAGGATTGTTGTGAGTTTTGGGCCATTCTGGCCTATACAGTGGGTTC 
CAATTTTGT CTGTATTATATTATAGGGTCTTGTTTAAACAAC AAGAACAACAACAACACAAAAC CAAACAAG CAAAG AAAAAAAAC 
55 CCTCCAAATTAAAAAGAAACTAGTTCCCAAGCTGGGTGTGGGGCACACATTTGTAGTTCTAACACCCAAGAAGACACAGGAGGACT 

GACAGCTTCATGT CAATCTGGGCTACACAGC AAGT TCTGGG C CAGC CTCAAAC ACAGG AAGACC CTCTCTCAAAC AAAACAAAGC A 
AAACAACTCCACAAAGCCAAACAAAGAAACCCAAAAGTTATGAGAATCACAAACGCTGCCTGTCTATGTCCTTGAGGCTAAGAAGC 
TGGTATGGCAGGGAATGTTTGTGCCCATTAACTGAGTGAAGCCAAGGTGGGAAAAACTGGGGAGAAAGGTCTGAGGGCTCCAAATC 
AGAGCAGCTTTGCCTTGAGCTCAGGGGAGAGGTTCCATCCACAAAGAGCTGGGTCGCACACAATAGAGCCTGCTTCCGCAGATCCT 
60 ATCACCAACAGCCAGCAGGGCTTCCTGAATCCAACCTCCAGCAGCCGAGGGAAGCAGGTTTTGCAAAGAGGATTGGGAAGTAGCAA 

CTTCCTCTTCTTCAGTTTATTCTTATACTTGTGATGGTTAAAAATGCAATCTGCCACTTGTCTGCTATGAGGTAGCCTGGGTGCAG 
GGGTGATGCCTTCCTCCACCTCGCCTCTCACTACCTGTACAGGCAGTCAGGAGAGCTGGCCTGGGGTCATGCAAGGGGGTGAGCTA 
GCCCTGTCCTTCACAGGCTTTCGAGAGCAGGCCTTGCATCTAGCCTGTGCTGCAGAGTAGAGAGGACCCTCGTGGAGGGAGCACAG 
TGAGCAGCCCTGAGGGTGTGAGAGCAGGAGAACTGGCCCTGCCCCTCACTCACAGGCTGTAGTGTATGGGAGAGTGGGTCCTGCCC 
65 TTTGGGCAGCACAGTGGAGCCAGCTCTGGAGGCATAGGGAGATCCGACAGCTCCCTATTTCCAGATGTGACTGTTGCATGTATACA 

GGAAGAGTGCTCTTCCAGTGTTGGCTACAGACAGCTGCTCTGGGAAGACATGTATTCTTTAGTGTGCTCACATGCACTCCACACGG 
TTTTATACATACATTTCCTATCCCACATCAGCCTTTCCCTTTAAGTTTCAATTTAAAATACTTTCTCAATTCATAATTTTTGCAAA 
ATTCAACTGAG AGGACCTGTATATTTCCTG AGATTGAACCAG ACGCTTAC CTC CTAAG TTCCCCCAG CAGTT ACATCCTACTT AAC 
ACAATAATACAATTAGGAATTGCAACAGATTCTAGTCAGATCTCAATATTTGTATGTACTCATATGCATGGATAGCTCTGTAAGAT 
70 TTTTTTTTCCTAAGCTGAACATGGTGGTATTGTGTTTTAGTTCCTGTTATTCAGGTAGCTAAGGCAGGAAGAGTCCTTGAATATAG 

ATGTTCCGATGTAGCCTGGGCAGAAAGCAAGACTGTTTCTAAGCAGAGTGAATGAATGAATGAATGAATGGTCAATCCATGTGCTT 
GTGGATGTGTATGTAGCATTGTACTGTGTCCCTGTCTTGGGTCTTCACGCTGTTTATCCTTTAGTTTCATAGACAGCTGGTTTGTT 
CTCATTGCTCCTGAAGAGAATGCTGTCATGTCCCCTAACTAGCTGCTCACTGTCCACAGGCTGTGCACTGCAGTGAGCACCTGCAC 
TGTACCCATGGGTGCCACAAGTGGGTTTCAAGGGCAGTGTGAGCCCTGAGCTCCACAGATGGATTCTAGGGATTCCTTGAGGCACG 
75 CATTTTATGCGTGTGTAAAATGTAACCCTTGGGTGTTGGTGGCCCACCAGCCACTGCTTCCCAGCAGGAAGAACTCCCTGAATGGG 
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AGGTCGGGCAAGTCCTCACTACACAGCCTGGGCTTCAGTGTAAAGCGCCTACAACACAGACTGGCTGGCATTGAGAGTTGGTGCTA 

ctctctaccagtgatctcagctttttgacagacacttttgtgattgggttagccccacttgtttctgaaaacagttttccatgcgt 

cctacttacaaccatggaagcacagctttgaggtcagggtagtcagaaagacctcccagagcctattatgcacagtgcctgggatt 

gttttctgcctgaactttcttagggagagtgctgtattggctaactatgccctgaggatctggtagcacctgtgatagtattacag 

tggagcttgtatctgtgcgtctcttgaagccagcctgcagcagtgtgttctggtttagcctatgtacttccagaccattgtggaag 

gatgacatctttcttgaxtgctttcttttaatagtctatttatgttttgttgttaaaaacacagcattggttcgatttgcaaatgt 

atagaattaccagctatagatagatacctatcagaaattcagagaaattaaattttcttctacaagagttaaaaaaaatcatgtag 

caaacgtatcccataaccccgactgttgaatgctggttccctccgtgggcctttgagcctggcatgcagaacaggaagctccttga 

gtgacaaatgtccctacagtatgactccataacgtagcctgaagccaggggctacagacatccctaagcaatggctctccctctcc 

ttctctgtgtagacacctctgcacttggccgtgatcaccaagcaggaagatgtagtagaggatttgctgagggttggggctgacct 

gagccttctggaccgctggggcaactctgtcctgcacctagctgccaaagaaggacacgacagaatcctcagcatcctgctcaaga 

gcagaaaagcagcgccccttatcgaccaccccaatggggaaggtaagagcagtcgccttgctggctaaccgtcccctctcggctgc 

AGCATAAGGG CTTGGCATTTGACAAATGCGTCTGACATG ACTTT c ACCATGAAT ACTCTC CTCGGCCAGCTGGAGT T TGTCATATC 

TTGTGGTTATTTCTG CTGTTTATTAC AG CAAACGCCCTT AAAG AGTATTTGTGAGTATTG CTTAGTAAG TGGAAAAGCAAG CC CG A 

GCAAACATTAGTCTTTATAAAGCATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGAGAACGTTTACATAGT 

AGCTCAGTGTCTCCCGAGAACACAGTGGGAGCTTGTGGCTTCTGAAAGTAGAACAGTGGACCGTCTGAGGCTTTGAAGCACGCCCT 

GAACAGAAACCGGAAGTGCTGCGACCTGGTGGTGTCCCTCCTCCCCGCAGCCCAGCTCTGTCAGTCTCACCCACATCTCTGCCTTT 

GTTCGGCCTTAGGTCTAAATGCCATCCACATAGCTGTGATGAGCAATAGCCTGCCATGTCTGCTGCTGCTGGTGGCTGCCGGGGCA 

GAAGTCAATGCTCAGGAGCAGAAGTCTGGGCGCACAGCGCTGCACCTGGCCGTGGAGTACGACAACATCTCCTTGGCTGGCTGCCT 

GCTTCTGGAGGTAAAGGCGTACTTGTGATCTTGACCTAAATCCCCCTGGAAGTTTTAGGGAAGTCTTTTCAAAGAATGACTCTAGG 

GCCAGCTCGCTGTCAGTATTCCACTGTCTGCTTTCTGCATCCCCAGCTCCAGCCCAGCTCTCAACCTGGGGATGCCAGTGACAGAG 

CCAGCCCAGTATAGCAGTTGGGTGAATGATGTAACCTGAGGTGCAACGGAGATGTGGAGGTAGACAGTGGAGGAGAGAGCCCCTGC 

TAACTCTTTCTTrGTGGGCGGATTTAGGGTGATGCCCACGTGGACAGTACCACCTATGATGGGACTACACCTCTGCATATAGCGGC 

CGGAAGAGGGTCCACCAGACTGGCAGCTCTTCTCAAAGCAGCAGGTAAGACGCTGTGGTCACTGATACCAGCAAAGCAAACTGCCT 

GCAAGTTCAAAGCTGCCTGCGGAAGCTGCGGTTCTGCCCTGGGAAAGTGCCGGTAAAGGAGACCTGCACCCGGGCCACTCTGCAGC 

GGCTGCACTGGAGGCTCTGCTTGGCCTCGGGTTTACCTTGATGCTCACGCTAGTTCCCACTCTCTGGTTATCTACGTTGCCTTTGG 

GTTGTTGAGGTTTACTCGGTACCTATAAAATCTTGAGCTGTGTCAGCTTCTGGTCATATTACAAGTCTCCCAGAAGGAAAATATCT 

AAAGACTTCCTTTTGCAAAAAAAAAAAAAAAAAAAGTCTCTTAGAAGCTGAAAGCATGGGAAAAGCAAATGAGCCCTGTATTTGTG 

TTACTGTGCACGAGGCACTAAGACTTGCTGGCCTCCACTGCCTTTCCTCGGCTCCAGGCACCATGCTGGCATCCCATATTCACAGT 

CTCCTTTACCACATCTACTCCTCAGTAACTCTCTGAGATAAGAACTGTTGCTATTAATCCCATCTGAGCACCAAGAAGGCAGACTA 

CAAAGATGATCAAGCCCCACTCCCAGTGTCCCGGAAAGCTGAGTCACAGCACCGCAGCCTGACTGCAGACTCTTATTCTTCACGCT 

GTCTTTCTTTCTGCTCTGCCTGGGGTTCTAGTCCTTCCTGTAAAGCACTCAGAAACATTCCAGCTCATCTCCTGTCTCCGGCGCTT 

TGTGTGTTCAGTGTTAACACATGCTTGATGAGGTTGGCTGGCCTTCCGGGCCTGCCCAGACACACCTGATTTACTTCAGAGGTTCsA 

TAAGGGAGGATTTGTGAACGACACATTCCTTATAGATTCAGGCAAAGAGGCCTTGGTTGTAATGTGTTGAGTCATTTTGGAAGTCA 

CTGATTATACTGGGGGAAAAAAAAAAGGTTGTCTCTTAGTCAGACACCTGAAATCTCAACATTCAGAAGGCTGAGGCAGGAGAATG 

GCCACAAGCTTAGGCTACCTTGGTCCACATAGTTCTAGGCAGAACAAAGATACATAGTGAGATACTGTCTCGACAGTAAATATATA 

aatgtaaacacttttacttgaattcaccatgaaaaggtagcaaataatatcttgtgtgacataaagaaaaccagacaaaaagccta 

gccctgacctcctcggagtcacaaaggtcacttcagggacatgtgtagccctcgggtcttcaaactcatttcccagtcatgttcct 

ggccatgttttgctcacgttataaaagagcaagtgaggcagcagagagtggcaaggcagcagtgttggcccaagtcagaggttctg 

tcggcagaactgaagcaaacacttcattccaaaaggctgtgctgagcctgcctgcctgcctgccactgttggccaacccggagccg 

gacacccataggtagaatagccaggaaggcatgacaggtaactccactaacattagggttacgttttatgttgtcttgctgggagc 

tgaagaacaggcaatatccccaagatttgttagcacattttttccccataacaacacatcctgcctagcatagcggccttgtggtg 

tccatttctctgttgcttaggaactagaactagggccccaacagtacagcactcaaggacagagctgaccaagcaaatctgctcca 

cacaagtaagcgagagtgtgagaagtgtgtattggtagatgtaaatgtgaaggttcaggactttacccctgtgggtgcataaattg 

ccacctactagtccttaggttaaaatgtatcctttgtagtataataataataagaataataatcctgcagagttacaaatcccagg 

agtacttgaagtctttcatgtatttactttacatcctgatcacgtcctcccctcctcccagtgccctccacatggctcctcctccc 

caccccctccctctctcttcacagggtccttggctacctacttccatagaagtgaattaaaattttttaaaaagttgttttaaatt 

tcactagaaatgaaaagttatcctgtaattgccttaatgagctagaggtaacctgtccctcgacatgggaatcctgtgtgtgattg 

gaggcggacaagctttttcttttacacaacactgtatttccctgactccataggagcagaccccctggtggagaactttgagcctc 

tctatgacctggacgactcttgggagaaggctggagaagatgagggagtggtgccaggtaccacacccctggacatggctgccaac 

tggcaggtgagctctggccagcccatctcatgggtatttacgggggagccagtggctcaggaatataaaacagatggtcttcttgg 

catgctcctccctaaagaacatgcctttgtttttatgaggtcttgttaccgagagggtcttaatcttgaaagatggtcttcatcca 

tgaaagatgaaggtccggtgagccagagtgtaaagctgtttgcgtaactggattagagttcagatatgagaggttagaaaagcaca 

aaatgcacagaagagttaccctgtcagcacacgaccagagttcttgccatttctgtcagaagctagcttgctcagagcttaagtaa 

gaggtttctgaacataaaaataaactagaaattctcttgtggatttccataaacatattaaaaaccttccttaaaacacaataggg 

cttacacttaaaggagaaaacgctaggtgtttggaccaagagaaaagagccagaaggcaaagtaggcagtgtacgggtccaacaca 

gtcgggtttgtaggaatctagactctctgtgcacgtctaggaggctgtttgctggctgggttcctacagggaacacagaagactga 

CCCCTGACCTGATTCCTACCCTGTGTACCATCAGCAAArTCACCTCAGAGAACACCAGGACTTTTAAAAATCATTTCTGTGAATAT 

TTTCTCATGTTTTTCTATCCGACAGGTATTTGACATACTAAATGGGAAACCGTATGAGCCTGTGTTCACATCTGATGATATACTAC 

CACAAGGTGAGGTGTGGCAGGACAGATTCTCTCAGCCAGTGTTGCCCCATGCTGTGGTTTACAGGAGGAGAGGAGAGGCCAGCCTG 

GGCGAGGGTGTACTGCAAACCGTCTAGATCTTATCTCAGAATCTGAGATCCCTGGAGGTGTGGCCCTGAGCTGCTAGAAGCACCTA 

CTGCTGCTGCTGAGCAGGGCCTCTGGACTTGGCAGAAGCTTGGTGGCCTCCATCAGAAGTTGGACAATGACCTGTCCTCTCAGATT 

GATTGTCCCTGGAAGGTTAAAGCAGTCATGTTTCTTCCTTAGGGGACATGAAGCAGCTGACAGAAGACACGAGGCTACAACTCTGC 

AAACTGCTGGAAATTCCTGATCCAGACAAAAACTGGGCCACTCTGGCACAGAAGTTGGGTCTGGGGATATTGAACAATGCCTTCCG 

GCTGAGTCCTGCTCCTTCTAAAACTCTCATGGACAACTATGAGGTAACGCGCCGCCGTACCATTTAGAGTTGTCTGTGTAACTATT 

GGTAGTTGACCGTGTCAGCTCCACTGAGCAGCACAGCCTACCCCCTTACATAGTAACTTTATGGAAGGAAACCAGTCATTGCCTGG 

AAGGCAAAGGGAGCCAGGCCAGGATGGTGCCTTTTTCTTGAGAAGACTGGTTACCCGTCTCTCGGCATTCCCTGTTTTCAAATTCT 

CAGAGCCTTCCTGTGAAAATACTACTGCCCACAGGATGGGGACCCCTCCAAGCTGTGATCGGTGTGTGCATCCCTGTTTGCAAGAG 

ggagccccccagggccatggcttcattgttctgtcgggtgactcctattagagcaattccaaactaaaaaatagacaaacatgggc 

GAGCTACTCCGAATGAGGCTGTCATTGCTAGCTGCTGTCTTCCCTGGATTTCTGTGCGTAGACATCACCGTAGGCAGTCTCCTGTC 

TCCTGTCTCCATGAACTCACAGGCTTCTTTCCCTTCCTTCCCCTCTTTTTTCTTATCTCTCTCCCCNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNfJNNNNWJTrNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNtmNNNbnttTOnWNNNNNNNNlWNNNNNNNNNN^^ 

NNNNNNNjnmWKNNNNKNNNNbmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^^ 

^^^nnnnnnnnnnnnnnnnnnnnnnnnnmnmnnnnnnnnnnnnnnnnnnnnnnnn^^ ct acacag agg ccattg aagtg atc 
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CAGGCAGCCTTCCGCACCCCGGCAACCACAGCCTCCAGCCCCGTGACCACTGCTCAGGTCCACTGTCTGCCTCTCTCGTCTTCCTC 
CACGAGGCAG CACATAG GTAAAG AGGCTGAG AGAGTTCCTTT CCTCGCTGGCAAGGTCTT TGTGCT CTGGG ACGTGG CACTACACT 
CCCTTTCCCTAGTCTTTTTCCTGACATGTGTTCCTCTGTGGCATGCCACCCGCTCCCTCCCCACAGTGCTCCTCTGCGCACACAGG 
AACAGGCAGTTCCCACAGACACTCACATTGGCATATAGGTCACTTAGAATCCCAGTAGACACTGGACATGGCGGGGAGGGTTAAAG 
5 AAACACTACTTCTCATATTTGTTAAATTTGGAGAAAGATTCTAAGAAAGGTGCACAGCCCTGGGCCACAGGACAAGAAGTAGGACC 

caggaaatatgcatactgtatgacccttcctttcatgccaccacccttcaggtcccccacctcctccctccctcggcactccccgt 

CCTTCAGCTCCCACCCTGCTCATGGTCCTGCCTTTGTCTTCCCACACTAACATCCACCTGTCACCCCCAACACATGCATTTGTACG 

aatggatctcggtacaggcttgaattatgtcattgttcccggcccgtgctttctctaacctctgcaccctttcttcttgttcattt 
tctaccctagccacaaactccactgagaccaggaacaactagcattctcccatctttgtattatgccagcaccccggtggcaggcc 
10 ttccatctgggctcagtaggttatgtctgccttccacctggggcagtcctcccctgggagcctgcctgtcaccttcagcaggtcct 

GGACACCTGATTCTTGCCTCTTTGTCCTGTACTGTCCTTCCTTCCCCACCTGCTGTGGAGAACCTCTTGCTAGGATGTAACTTCTC 

atctttaaacactggcccgcctggccacaggctgcttagccccgctttgattaatgttacatctcaatgaatggctttgtccattg 
atagcgctttggttagctcatgttttcacgtttgtatgatacatgctgttatttttgttcgcatttctcatatgggggaatctaca 
ggtaaacacagcctccaagttcagtagaaaaatgtcatcattaagagtattatatccaataaacagtaaacagattttttaaaaga 
15 gaaagaaatttagagaaaaacgagacatcacttccttgttacaccctttagttgagttcaaacttctcagaagaatatgataactg 

ctggtcagctcaccacctctgtctgccatctgcttctgtcccctcctctcctannnnnnnnnnnnnnnnnnnntcccattttcaca 
tgtgttccctaccctttccatccctttaaagcctgttttccgccccctggaggcctttgctagttttctggcctctgctcacgctc 
acttccacatgaatatacatacgtgactgttggaagctaggatccacacgtgagagagaacgaatggtatttatgtctctgggctg 

CCTTGATTAGTATTCTCCATTAACCTGCAAGTTTCATCTCTCnTTACGGCCGAATAAACTTTTATCATCTTCACACAACTCTTGGC 

2 0 tcttgcacaaactcatactggccatgactgtcaaaagtatagccaggctgtaacaaaatctaagagtggcaatgaatactttctgg 

cattcaggtcctcatgcttaaccctgaaagggcatctcttcttggcagatgccaagttccgcccatcctcactgcttgcctgaact 
ccaacagtggctcctagtcagcctctttgactctttgcttgcccctccatcagttctctgcaccacagtgatgtgacatgataggg 
ctccagtcacaattaaaaactaaatacttagcagctaggaacacggcaagtgtcccctcctctacctttgggaaagccaggtaggg 
tgacaaatatgtacaacccgatagcccactcatagaggaaaggacaccgagagaggtggatccacgggactcactggccagtctct 

2 5 aaaaacaagatggagaaggaacaaggaagtcacacaatgttgacctccccacaccccacacctgcacatgagcacacatcccacaa 

acacaaagcaaatacttaaatactgtattaaatttccatcattgtgaccaacttaggagagatttggttgggcacacagtttttat 

AGGTCCCATGGTCCACTG CCTTCGGGGTAT AG CAAAAC CCTTCATCACGGAGGAAG C ACATGGTAGAGG AATCCTACTCACTT CAA 

ggtgtttggaagtacacagagatggggaggagccccagtacagatctctttcaaagccacgccctccatgacctaacttccttctg 

tgaggccccatagtcaaagagttgtatcacctccagataatgtcacaggctagaaaccaagcctttacttagcacacagcctttgt 

3 0 gggacattttaagatccgaaccataatacacagtaagcctttcaaatgctgcccagtccctgttacacaacagacagttgactgga 

tgaggtaacaccaggacaccgctctggcatggtcattgagtctcagtgttctgacgttaagattcaatgatgagagtcaaacattt 

gcttagtaagtgttatgcttctgtttctttagtcactctgtacagaaataatctgctctggttcccaggaatgcttttcaggtgat 

AGAATTTAACTTAAGCTTTTGGTATAGACACATTTAAAAAAAAAAAAAAAAAGCCTCATTTTCTTGCACCAAAAGAAAATTTTCTA 
GGCAATGTGTATTCTTTAAAAGCTCATACAGCTCAGAGAAAGGTGCCATTTTTAGTTCCTGCTTCTGTTATGAGTTTATTTTGCCT 
3 5 TGTATTCAGCAGTTTGCCCAGCCGTTAAAAAAAAAAAAAAAAAAAAAAAAGACAAAAGGTAAAATGATAGAGCAGrTAGAAAAATA 

TGCCTCACTTTACAAAGGAAAACATGTTTA7CCTGAACCAAGAGAATTCAGAACAGATTCTGTTCAACAGAAAGACTGATGTACCC 
TGTAGCACTCTCTAATGTCATTTGATAACCCTGCCATTCACACAGCCAAGCAGCACCGGTGGCATGATGGGGAGGTGGGATGCCGT 
GCTGCGCAGGAGCTAGCAAGCACAACCCTCCATACCATAGTCCACACGGAGCCTGGGAGGGAGCCCACTGCTGTGGATGGTGCTCT 
AGGGCACTGTGACAAAGCTCTCTGGGTTTATGTCAGAAGGGATTCAGGGCAGGAACCCAAAGACTTTGAATCTGAAACTGCTGAGC 

CAGGGTTTCTCTACATAGCCCTGGCTGTCCTGGAGCTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTG 

cctcccgagtgctgggattaaaggcgtgcgccaccatgcccgtcttccgctagctttcttacacagccctggactgcctctcaggg 

agtggtgctgtctacagaggataggccctcctcccgatcagttaactgtcaggacacgcccacagaccagtctcatctggctgggc 

C CTCCCT C ATCTGCACCT CCCTCCTCAAGTGATTCTAGACGTG TGAAGTTGACAG TTGAAGGTG ACAGGG ACAGCAGGCAGAACAA 

45 agcccttgccatggcctaactcagcccctcatgagtctgtgctttctccgcagatgaactccgggatagtgacagcgtctgtgaca 

GTGGTGTGGAGACATCCTTCCGCAAACTCAGCTTTACAGAGTCTCTTACTGGAGACAGCCCACTGCTATCTCTGAACAAAATGCCC 
CACGGTTATGGGCAGGAAGGACCTATTGAAGGCAAAATTTAGCCTGCTGGCCGTTCCCCCACACTGTGTAAACCAAAGCCCTGACA 
GTCCATTGCATCGTCCCAAAGGAGGAAGGCAAAGCGAATCCAAAGGTGCTGGAGAATCGCCGGCCTGCAGGGTCACTCGATTTCAT 
TCAAGGCCTTCCGAATTTGGCGTCCTTTCTTGGTTCTGAAATGAAATGTAGTTGCCACGCACAGACGGTGTCTAGCAATCATGGCG 
50 CTCGCTCGCTCAGCTGCACTCTATGGCTCAGGTGCAGTGTCTTGAGCTTTCTCTGCTGCTACTGGATCACATTTGCTTTGTGTTGT 

TACTGCTGTCCCTCCGCTGGGTTCCTGCTGTCATTAAAAGGTGTCGCTGTCCCCACCCGGTGTCCTTTCTAGCCATCTACTGTAAG 
TTGTGCATTCAAATTAAGATTAAGGAAAAACATATTTTTAAATGAGTACCTTGATGCGCAATAAAAAAAAGACATTTCTTTTTTTA 
ATGTGGTTTATCTG TGAT TT AAAAATAAAAAAC ACATGAACTTAC AAT ATTT AAAACATG CT ACAAT CAGTGCTGAAAAT AGTATT 
TTCCCC GTTTT ATGCATTTT AC TATTGTAAATATGTTTT CT AAAT C AAATACTTT AAAAG AAG AAATGTTGAATTTATAAATG CTA 
55 TTTACTTTTTTATTTTACTTTTATAATAAAAGTACAAGCACATTGTTGACCTAATCTTGTCTGATCTCTGCAAATGCTTTCTCAGA 

GGAGTCCCTGTGACTGTGGGAACAGCCCCACAGCCCGTTTGTCACATCCACATTCTCCTTTAGACACATTTCTTTGAAGCTAGAAA 
TGTTCAAACTGTGGAAATAAAAGTGTTCTAACCCAAGACTGAGGTTCTGACCCAGGCAACATCATCTGGACGCCTAGCATCAACAT 
TCCAATCTCTACACCGTTCCTCTCCAGCGCATGCTGTCTGTGTCTATGAAGGATAACAGACCCCAGCTTCAGCACTTCATCTTCTG 
GATACGATGTGGCCGTTGCGTTCATAGCTAACTACACAAAACCTGTACAAGATGTGGTCCTTCATCATGTATAGAGAGGGACTGAT 
60 GAAATACACACACACACACACACACACACACAGACACCACAGCAACTGGCTGTTAATAGTTGCTAGGGGAATGGGAGTCCTTTCTT 

CAAATGGTATAGCACATACTCCAGTAACTATTCCCTCCCCATGTTCATGCAGGCAGCCCTAATTAAACTCACTCATACACACAAGC 
ACAGAAGCAGGAAAGTAGGAGGCGGAAACGAGAAGGCAGCGGGGTTTGTGGATATGATCTCAGTACATCCTATACATGTTTAAGAT 
CATGAGAAAATATACATTTTAATTAAAAACTAAATTCCAACATATGTAAAAGATTTTCCAGTATGGAGTTTAGTAAGTCTGCATGG 
CTGAAAGTAGAAAGAGGGAAGATTAATGGCTTGAAAGAGGTCTTAGTTTGGACTCTGGTGTGTGACCAAGGTCATTTAGTGTGTAG 
65 XGTAAAGATCAAATCCAAAACCTTCTGGTGAAGTGGCTTGGCAGTTAAGAGCACTGATCTTCCAGAGGACCAGTCAGTAGGTTTAA 

TTCCTAGAACCCCTCACAGCTCACAACCACCTGTAACTTCGGTCCCAGGGAATATGATGCCCTCTTCAGGCTTCTGTGGGCACCAG 
GCATATAAATGGTGCACAGATATACATGCAGGCAAAACATCCATACACACAGAAAGAAAAAACCAAAAACCTAAGGCCTTGTCATG 
CCACACAAGTGATCTACTACTGATCCCACGGAAGGGCCTGGAAACCCACCAGCTATTACCTTTGGGAACTGCCTTCACTACAAAGA 
GCTCTCACCCCCATTTCCATGGTAGTCATATGAATGCCTTTCCCATTGCTGGGACCTTCAGATCCTGGGAGACAGGCTAAAGTGAT 
70 CTGGGCTATCTCCCTCACACAGCTCAAGGTACCCCAAATAGACATCTTGTATGTCAGTGTCCATATGACAAAATATTCCAAACTTA 

CAATGAAGAAAATGGAGGTCCAGAGAGCGCAACTCAGTTGTGGCTAAGGTGCATCTGTGTTTATATCCAGATACTTAGCGCCTAGG 
CTTGTGAGTTAGAGAATGATTTTATTGGGACAAAAAAGATGATAATGACTGAATCTATTAGTAGGGATTTGGTATAAGATTAAGTA 
AAAT ATC ATT AATGAAGAAATG ATT AATTATTT AAAT AT AT AAT ACAAGCTACTT AAT AAT ACTTAAATT ATTT AAT AAATATT CT 
AAGTGCCT AATCATCAATT AATCGG AAT CCCTTTCTACCAAAAATTCCATATG TATG AAAATTT AAACCATACG AATTTT AG ACAT 
75 ACCACCAATCTTAGACAAACACCCTTGACATCGAGAAGGCCCTAATCGAGACTTCATTCTGTGATGTAAAAGCAGAGCAGATTCTA 
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CCTCTTAGAATGCATCACAAATGAACAGAAACTGGTTAAACAGCAAATTCTGTTTTCCATTACAGTACCCTCTCTCCACCCTAACA 

cacccttattctgcgttggaaactttaagacaaaactgtcttgctttggtgtttcgtaatacttcctgggacagccatgccaccat 

gccccagccaggactttctatggctgttagctgtgcgtcttaaaacatggtgctgaagcccttcccacagagagacaccattgttt 

CCTGGGTTTAGGCTCCTGAGTCCAGGCCACCTGTGGCAAGGCAGGAACGATGCTGAGTGACTTCCGAAACTAGGTCCGAATTTCTG 

CCAACCTTCCCGGAACTACCTTCTCCTGGAACTCAGTCACCCTGTTCAGAGGGTGCCAAGCAGCCATGAAGAGAAGGCCAGTACAG 

GTGTTCAGCCAACAGCCTTAACCGAGGTCCTAGCCAAAGCTTGCCAAGCCGACGGCTGCCAGGTGACCCTGCCTAGCCTTTAGGCT 

GTCTCAGCAGATGCTGACCACAATAAACATGGGCTGTTTTGCTGTTCTCAAAGGACAGATTTGAAAGCAAATTAAATACTAGTGGG 

GGTTTTAAGCCCTGGGTGTAGAGTGGACACCACCATTCTCCAGGCATTTGAAAAGACAGCTTGCCTACCATAAGTTCAGCAGAAAA 

GATACTGACTGGAGAGACGC 

MOUSE SEQUENCE - mRNA 

AGCGGCCGCCGCGGGCGCGCTCTAGCAGCGCAGGCCGGAGCTCAGGGCCCCGCGCGCCCGGCCCGCCCCGCGCTTCTCCGCCCGCG 

CCGCAGCCATGGCGCGCCGCTGAGCCGCCCGCCCGCCCGCCCGCGCCCCGACCCGGCTCGGCTCCCGCCGGTCCGCGCCGCTCCGC 

AGCGGAGCCCGCAGGCGAGGAGAGGCCGCGCGCATCTCCAGGGTACCCTCAGAGGCCAGAAGAGGGTGTCAGAGCCCTTGTAACTG 

GAGTTTGACGGTCGTGAGCTGCGCATCTTCACCATGGCAGACGATGATCCCTACGGAACTGGGCAAATGTTTCATTTGAACACTGC 

TTTGACTCACTCAATATTTAATGCAGAATTATATTCACCAGAAATACCACTGTCAACAGATGGCCCATACCTTCAAATATTAGAGC 

AACCAAAACAGAGGGGATTTCGATTCCGCTATGTGTGTGAAGGCCCATCACACGGAGGGCTTCCGGGAGCCTCTAGTGAGAAGAAC 

AAGAAATCCTACCCACAGGTCAAAATTTGCAACTATGTGGGGCCTGCAAAGGTTATCGTTCAGTTGGTCACAAATGGAAAAAACAT 

CCACCTGCACGCCCACAGCCTGGTGGGCAAGCACTGTGAGGACGGGGTATGCACCGTAACAGCAGGACCCAAGGACATGGTGGTTG 

GCTTTGCAAACCTGGGAATACrTCATGTGACTAAGAAAAAGGTATTTGAAACACTGGAAGCACGGATGACAGAGGCGTGTATTAGG 

GGCTATAATCCTGGACTTCTGGTGCATTCTGACCTTGCCTATCTACAAGCAGAAGGCGGAGGAGACCGGCAACTCACAGACAGAGA 

GAAGGAGATCATCCGCCAGGCAGCCGTGCAGCAGACCAAGGAGATGGACCTGAGCGTGGTGCGCCTCATGTTCACAGCCTTCCTCC 

CTGACAGCACTGGCAGCTTCACTCGGAGACTGGAGCCTGTGGTGTCAGACGCCATCTATGATAGCAAAGCCCCGAATGCATCCAAC 

CTGAAAATCGTGAGAATGGACAGAACAGCAGGATGTGTGACGGGAGGGGAGGAGATTTACCTTCTCTGTGACAAGGTTCAGAAAGA 

TGACATCCAGATTCGGTTTTATGAAGAGGAAGAAAATGGCGGAGTTTGGGAAGGATTTGGGGACTTTTCCCCCACGGATGTTCATA 

GACAGTTTGCCATTGTCTTCAAAACGCCAAAGTATAAGGATGTCAACATTACAAAGCCAGCTTCCGTGTTTGTTCAGCTTCGGAGG 

AAATCAGACCTGGAAACTAGTGAACCGAAACCCTTTCTCTACTACCCTGAAATCAAAGACAAAGAGGAAGTGCAAAGGAAACGCCA 

GAAGCTTATGCCGAACTTCTCGGACAGCTTCGGCGGCGGCAGTGGAGCGGGAGCCGGTGGTGGAGGCATGTTCGGTAGTGGCGGTG 

GCGGAGGGAGTACCGGAAGCCCTGGCCCAGGGTATGGCTACTCGAACTACGGATTTCCTCCCTACGGTGGGATTACATTCCATCCC 

GGAGTCACGAAATCCAACGCAGGGGTCACCCATGGCACCATAAACACCAAATTTAAAAATGGCCCTAAAGATTGTGCCAAGAGTGA 

TGACGAGGAGAGTCTGACTCTCCCTGAGAAGGAAACTGAAGGTGAAGGGCCCAGCCTGCCCATGGCCTGCACCAAGACGGAACCCA 

TCGCCTTGGCATCCACCATGGAAGACAAGGAGCAGGACATGGGATTTCAGGATAACCTCTTrCTCGAGAAGGCTCTGCAGCTCGCC 

aggcgacacgccaacgcccttttcgactacgcagtgacgggggatgtgaagatgttgctggccgtgcaacgccatctcaccgccgt 

gcaggatgagaatggggacagtgtcttacacttagccatcatccacctccacgctcagctcgtgagggatctgctggaagtcacat 

ctggtttgatctctgatgacatcatcaacatgagaaatgacctgtatcagacacctctgcacttggccgtgatcaccaagcaggaa 

gatgtagtagaggatttgctgagggttggggctgacctgagccttctggaccgctggggcaactctgtcctgcacctagctgccaa 

agaaggacacgacagaatcctcagcatcctgctcaagagcagaaaagcagcgccccttatcgaccaccccaatggggaaggtctaa 

atgccatccacatagctgtgatgagcaatagcctgccatgtctgctgctgctggtggctgccggggcagaagtcaatgctcaggag 

cagaagtctgggcgcacgccgctgcacctggccgtggagtacgacaacatctccttggctggctgcctgcttctggagggtgatgc 

ccacgtggacagtaccacctatgatgggactacacctctgcatatagcggccggaagagggtccaccagactggcagctcttctca 

aagcagcaggagcagaccccctggtggagaactttgagcctctctatgacctggacgactcttgggagaaggctggagaagatgag 

ggagtggtgccaggtaccacacccctggacatggctgccaactggcaggtatttgacatactaaatgggaaaccgtatgagcctgt 

gttcacatctgatgatatactaccacaaggggacatgaagcagctgacagaagacacgaggctacaactctgcaaactgctggaaa 

ttcctgatccagacaaaaactgggccactctggcacagaagttgggtctggggatattgaacaatgccttccggctgagtcctgct 

ccttctaaaactctcatggacaactatgaggtctctgggggtaccatcaaagagctgatggaggccctgcaacagatgggctacac 

agaggccattgaagtgatccaggcagccttccgcaccccggcaaccacagcctccagccccgtgaccactgctcaggtccactgtc 

tgcctctctcgtcttcctccacgaggcagcacatagatgaactccgggatagtgacagcgtctgtgacagtggtgtggagacatcc 

ttccgcaaactcagctttacagagtctcttactggagacagcccactgctatctctgaacaaaatgccccacggttatgggcagga 

aggacctattgaaggcaaaatttagcctgctggccgttcccccacactgtgtaaaccaaagccctgacagtccattgcatcgtccc 

aaaggaggaaggcaaagcgaatccaaaggtgctggagaatcgccggcctgcagggtcactcgatttcattcaaggccttccgaatt 

tggcgtccttcttggttctgaaatgaaatgtagttgccacgcacagacggtgtctagcaatcatggcgctcgctcgctcagctgca 

ctctatggctcaggtgcagtgtcttgagctttctctgctgctactggatcacatttgctttgtgttgttactgctgtccctccgct 

gggttcctgctgtcattaaaaggtgtcgctgtccccacccggtgtcctttctagccatctactgtaagttgtgcattcaaattaag 

attaaggaaaaacatatttttaaatgagtaccttgatgcgcaataaaaaaaaagacatttctttttttaatgtggtttatctgtga 

tttaaaaataaaaaacacatgaacttatcaatatttaaaacatgctacaatcagtgntgaaaatagtattttccccgttttatgca 

ttttacatttgtaaatatgttttctaatcaatactttaaaagaagaatgttgaatttataaaatgctatttacttttttatttata 

ataaagtacagcacatgtgact 

MOUSE SEQUENCE - CODING 

atggcagacgatgatccctacggaactgggcaaatgtttcatttgaacactgctttgactcactcaatatttaatgcagaattata 

ttcaccagaaataccactgtcaacagatggcccataccttcaaatattagagcaaccaaaacagaggggatttcgattccgctatg 

tgtgtgaaggcccatcacacggagggcttccgggagcctctagtgagaagaacaagaaatcctacccacaggtcaaaatttgcaac 

tatgtggggcctgcaaaggttatcgttcagttggtcacaaatggaaaaaacatccacctgcacgcccacagcctggtgggcaagca 

ctgtgaggacggggtatgcaccgtaacagcaggacccaaggacatggtggttggctttgcaaacctgggaatacttcatgtgacta 

agaaaaaggtatttgaaacactggaagcacggatgacagaggcgtgtattaggggctataatcctggacttctggtgcattctgac 

cttgcctatctacaagcagaaggcggaggagaccggcaactcacagacagagagaaggagatcatccgccaggcagccgtgcagca 

gaccaaggagatggacctgagcgtggtgcgcctcatgttcacagccttcctccctgacagcactggcagcttcactcggagactgg 

agcctgtggtgtcagacgccatctatgatagcaaagccccgaatgcatccaacctgaaaatcgtgagaatggacagaacagcagga 

tgtgtgacgggaggggaggagatttaccttctctgtgacaaggttcagaaagatgacatccagattcggttttatgaagaggaaga 

aaatggcggagtttgggaaggatttggggacttttcccccacggatgttcatagacagtttgccattgtcttcaaaacgccaaagt 

ataaggatgtcaacattacaaagccagcttccgtgtttgttcagcttcggaggaaatcagacctggaaactagtgaaccgaaaccc 

tttctctactaccctgaaatcaaagacaaagaggaagtgcaaaggaaacgccagaagcttatgccgaacttctcggacagcttcgg 

cggcggcagtggagcgggagccggtggtggaggcatgttcggtagtggcggtggcggagggagtaccggaagccctggcccagggt 

atggctactcgaactacggatttcctccctacggtgggattacattccatcccggagtcacgaaatccaacgcaggggtcacccat 

ggcaccataaacaccaaatttaaaaatggccctaaagattgtgccaagagtgatgacgaggagagtctgactctccctgagaagga 
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AACTGAAGGTGAAGGGCCCAGCCTGCCCATGGCCTGCACCAAGACGGAACCCATCGCCTTGGCATCCACCATGGAAGACAAGGAGC 

AGGACATGGGATTTCAGGATAACCTCTTTCTCGAGAAGGCTCTGCAGCTCGCCAGGCGACACGCCAACGCCCTTTTCGACTACGCA 

gtgacgggggatgtgaagatgttgctggccgtgcaacgccatctcaccgccgtgcaggatgagaatggggacagtgtcttacactt 
agccatcatccacctccacgctcagctcgtgagggatctgctggaagtcacatctggtttgatctctgatgacatcatcaacatga 
5 gaaatgacctgtatcagacacctctgcacttggccgtgatcaccaagcaggaagatgtagtagaggatttgctgagggttggggct 

gacctgagccttctggaccgctggggcaactctgtcctgcacctagctgccaaagaaggacacgacagaatcctcagcatcctgct 
caagagcagaaaagcagcgccccttatcgaccaccccaatggggaaggtctaaatgccatccacatagctgtgatgagcaatagcc 
tgccatgtctgctgctgctggtggctgccggggcagaagtcaatgctcaggagcagaagtctgggcgcacgccgctgcacctggcc 
gtggagtacgacaacatctccttggctggctgcctgcttctggagggtgatgcccacgtggacagtaccacctatgatgggactac 
10 acctctgcatatagcggccggaagagggtccaccagactggcagctcttctcaaagcagcaggagcagaccccctggtggagaact 

ttgagcctctctatgacctggacgactcttgggagaaggctggagaagatgagggagtggtgccaggtaccacacccctggacatg 
gctgccaactggcaggtatttgacatactaaatgggaaaccgtatgagcctgtgttcacatctgatgatatactaccacaagggga 
catgaagcagctgacagaagacacgaggctacaactctgcaaactgctggaaattcctgatccagacaaaaactgggccactctgg 
cacagaagttgggtctggggatattgaacaatgccttccggctgagtcctgctccttctaaaactctcatggacaactatgaggtc 
15 tctgggggtaccatcaaagagctgatggaggccctgcaacagatgggctacacagaggccattgaagtgatccaggcagccttccg 

caccccggcaaccacagcctccagccccgtgaccactgctcaggtccactgtctgcctctctcgtcttcctccacgaggcagcaca 
tagatgaactccgggatagtgacagcgtctgtgacagtggtgtggagacatccttccgcaaactcagctttacagagtctcttact 
ggagacagcccactgctatctctgaacaaaatgccccacggttatgggcaggaaggacctattgaaggcaaaatttag 

20 HUMAN SEQUENCE - GENOMIC 

ttgacaagctggttctaaaatgaattcagaaatgcaaaggacctagaatagccaaaacaaccttgaaaaagtgaacaaagttggag 

gactaacacttcctgatttcaagacttattgtaaagctataaagtaatcaaaaaggtgtggtattatcatatagatagagaaaaga 

tcaatggaacaaaatagagtccagacatacagatacaactgatttttaacaatttgcaaaggcaatttagtgaagaaaggatagtt 

TTTT T TT T CAACAAA TG C T GCAGAATCAG TT GGAAA TC AA T AA TCT AAAAAGAAAAAA CT T C AATCCATATCTTGTACCACTATAT 

2 5 gcaaaacttaactcaaaatgtatcatagacctgaatttaagtcctcaaactacaaaagttctagaagaaaatagaggagaaaatct 

tagtgagtttgagtcaggcaaagagtatgtggatacaacactgaaaccacaatgcagtaaaaaactgacaaattatacttcatcaa 

atttaaaatcttctctgcaaaagaggatgaaaagacaagtcacaggctaaaaaatatgtatttgcaaatcatatatctggtaaaat 

acttttatccagaatataaaatgaactctcaaaattcaataataagaaaaaaaatacaccaaaagtaaacaaaacatttgaacatg 

catttcaccaaatggcaaataagcacataaacagatgcccatcatcattagtcattagggtaaagcaaagtaaagcacaatgagat 

3 0 ACCACTAAACATATCAATTG AGACGATTAAAATAAAAAAGACTG ACCATACCAAGGATTGC AAATATATG AAGG AG CTAG AACTCT 

CATTTCCTGTAGTGGGAATATAAAATAATATACTCTTTGGGAGAACAGTCTGCAGTTTCTTAAAAAGTTACATGTATGCTAACTAT 

acgctctagccatttcacttgtaggtatttcccatgacaaaagaaagtatatgtctatataaacagttaaatagttacacacaaat 
gttttagtggttttattaatatatcccaaaactggaaacaacctaaatgtctatgaacaggaaaatggataaataaattgtgacta 
tctatacaatggaatgctactcaacaataaaaaggaattaactactgatacaacaaggtggatgaattttaagataatcatgctca 
35 atgaaagaagtcagataaaaaatagtacctactgtatgattccatttatatgaaactctagaaaatgcaaactaatctatgacaga 

aagcaaatcagtggttgcttaggaatgtggaggagtgaggaatggaaatgaggaactgcagagggccatgagaaaacttttcagct 
gatgcacatggtcactgtctttattatggtgatggtctcatgggtatatatatatatcaaaaacaactctctctctctctctctct 
ccaatcccccaaccccatctcttacaacaagaaagtatgtccctagtatatctggaagccatcttttgaccaagagaaaagccagc 
atgaggaaactgttaacacagggacagaagaaaagaaaatgtctctgaagggaagagagccagaattgtgattacattaaacctaa 

4 0 agattttcaacgatgtgacctgatgaaattccataatggttaagtcattttgagtcataattttacatcttttcaccttaggtgaa 

aagcatcctaaccaagataagtatatgctcagcattatattgataatttataatacgccattggaaaaaaactctcttcctggcat 

ttaattatattacttatttcaaagaaaatgcagtaaaaaactgatctgtatatctactgatatgtctatcagtaaaacagataagt 

atatctatgtatacctactatgcataagccttacaggtgctacatagaggtgatatctgttgtttatactctttgtcttcccttct 

T CCTTTTTTTG AT AAC AGT G CCCC AATTT ACGCTT AG CTAACCATAATCTAGCAT TACTAATT C ATGTCTTCCAGATGAG ATAG AC 

4 5 cctccttgtcactaaaagtagacatgtgactcacagcattgtaagaagatagtaatggaacacaggtccccaaatttaccctccca 

ATCTCTTCTCAATT ACTTTC CCCAACAAG AAAAAATGCTACTG CAGGTAAG CAGGGG C ATCTAAAG C AGGGTCACTTGAGGTC ACA 
GGCTCCAGGGTCTCTAAAAGGAAAGAGATACTCTCACTCTTCTCTGTTTTAGGTAGTCTGGAGGGCCTTGTTATAGAAAGACTTAA 
AACAAAGGTCTCAATTTTATGGCTTCCAGTGAAAGTTAGCCTGAGGAAACCTATGAATGCCTTCAGGAAAGCATTACATGGGCTTA 
TTTGTGTGTGTTCTTGGGAAGGTCAGACTAATCTGGGTAGTGACAGGTCATATGGAGGAACGCTGCACTCATGGAAGAGTTGCTTG 

50 tagcccctgaggttaggcaagcattctcccttgcacccagggagctctgggagaagaaagactttttttaaagcttcagctgggtg 

tggacagattgccagttggtttactgccagcccacaaaagcagaaacctttcccctggcaggtttgccactgcataaaagacccta 
actacttgtcctgtaattataggtcagtgtatacagagcctgaggtctgaacaggaaatggaaaataataacttgccctagtagta 
ctagcaagccagagaggaaaactaagataaacacttcaaacaggtgttttgttgaaatagaactgttagaagagccaggtgaaaac 
ttttctaaaaagtaat aaatt cactc aag aag atat aattaaag attag g ag tt aaat at AT GAT AG AT G ctagaatgataaaata 
55 tacatattttaaaaataggtaatgactccatgtgtttctgacagtatacccttcctggttgaaataactaaaatgaaataactaat 

ggaaataactgaaatgctacataacatatttttaaaaattaatactgcttagccagcatg aaatt caggaatctaaatatttccaa 
aactgaaaaactggagggaatagctgagaaattgacttagtctgttttgtgttgctatcacagaaaaccacagactgggtaattta 

T AATG AAAAG AAAT TTGT AT CTCACAGTTCTG G AGGCTGGGAAGT CCAATATCAAGGTGCCAGCATCTTGTGAAAG C TTT CTTGCT 

acatcatcccatagtgaaaggcagaagagcaaaagagcagacactcaagagagaaagtaacctactcctacaataatggcattcat 
60 ccatttatgggggtagagacctcatgacccaatcagctctcaaaggtctcacctctcaacactgttgaatggggagttaagtccca 

ACACAGGAACTTTGGGGGACATGTTCAAACGATAACACTGCCTATCTAGTCCTTGTCACTGGACAGAAAAAGAAGAAATTCTCACC 

tgtgaattcataaccacttacactatatgtgatgatcaaaagcacacaagtaaaaaattttatttaaggtttttccaagttaatag 
tataccagataacaggcaaaaagaagcacaaatattccttactcaattttaacctaagcttcaaataatttccagagattgtttca 
AG AAACGT AAGCAATTT ATT ATTT ATAATTCAG TTG ACATATT AAACAG CAT ATGAAAT ATAG CTGAAAAG AGAATTG AT AAACTA 
65 gaaggcaaatataaagaaattatccagaatgaaatccaaagagataagagatattaaaagacacagagattagattgagaagatct 

aacatatacctaatttaaattccagaaaacaagtctagggaaaatgaaagagaggaaatgttacaaaagataatggactaggaatg 
taactgttgaaacatcaaatcttgagacccagggagccatataacatgcttccaaaatccaagcttattatattaatatacaaaaa 
cattaatattaatattatatattaatgttattgttaatataatcattatattattaaacatataatttatacataaacaatatatt 
atatataaatgtatatgatatataatatacaatagttataatatataataaattatatattgacttctatataatatagaattata 
70 taacttataaattatatatagctttatatataaatcaataattatatattgatgtgtacaattattattttatattattattaata 

attatataattggtattatataaatattaattttatattgcaatagttataaagtaaatatcatataacattattaatataataaa 
tatagtatattaatattaataacttgtatttattaacaatatattaataaatgacataatttcacatttctttcagatttctgtaa 
aagcttatcaggagttatatatatgcaaaaccatatttatcttattaaagaggcatgtataagtgtcagaccatcacttatgaata 
gatttgacagccagatatacaacctttcagaaaacagaagcaaacctcctccataaaaacaagtaattggcagctgtctcaatgat 
75 gtccagtaactagccttatttcactcagaacagttttgtcggcttcatatagcatgaccaatcaccctggtttactagagcctgag 
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ggtttcctgcgcaagggactctctgtgctaaaagcaagatagtcctggatcaaccgggatgagttaagtctctatttccatgcctt 
catagaaatcattaaaagatatctctctgttatgggctgaataatgtcacccaccctgaaattcctatgttgaagtcctaaccccc 
agtacctcagaatgtaactggattttgagatagggtttttaaagaggtatataagttaaaatgaggacagtgggatgggccctaat 
ctaatatgactgatgtccttataagacgaaatgatttggacgtggacacagagggacaaccacatgaggacagggagaagatggcc 
5 atctgcaagccaaggagagaagccctcaagtaaaccaatgctgccaacacattgctgttgaacttccagtctctagaacgataaaa 

aatatttctgttgtttaagccacccagtctgagatattttgttttggcagccctaacaaacacattctctaagggtttattctcat 
ttttggtttagtgtatttcagctgatgattatagcctaatcctccccctcttcttggggcctctcttctctgtactcttcctcctc 
atatctcacacaggcagatttgttcctgcctcctcacctacattacgagctccgcacagtctcctttcttctggctccggctccct 
cattaatctttctgttattaacgctattaactcgttaaactatctctccacctttccaaacttccattaactctggcactccataa 

10 gtgttagtcaaataaatgaagaatcacactaactcctctttccttccctctcactccaaactcttggtgagattcttttgcactta 

tgccctcgtttccccatttcccactcacttgtcagtctcctcattcttggttttcctcattatattgaaacacatctgaaaaagtc 
atgtaagaccacagccactgcgtatcagtgctatttgagagttaataaagttcccttttcctccaagacagcgagcagagtgaaca 
gaagaaagactggtttctgcccttggctgcacagccatgccccgaggccgggcttaggattttataattcacaaagtcaactgtct 
cttcccctctccatcctttaggaactgtctgcagtatctgacactgttgagagctctcataccctttaaactctctcttctctggc 

15 TTTCTGAGCTTTCCTCCCACTTTTGATGGCACTGCAGGAGTTTTTAAGCATCTCTCTCTCATACCAACCCCAGAAATAAAGTCATT 

cctcgaattcctgtacttagccccttgtctcctaactctttgaccactaatgttttagaaacactctcctgacaactatcgcatct 

ttgcagttgtttccatttccaacgccatgtctctctgagcagcagccttgagttttcaattgcatatttattagtcatttccatat 

ggacatctcactaaatctgtcatactaaacatgtctaaaatatgtatgtttacatgttacatgtatgtttggtatgtgggaatgca 

ttacattcccacagattttttcccagttacagtgttactattctaatcactcagactagaacactcagagctatctatgagtcttc 

2 0 CTCTCACTCAAACTGCATATATAATCTATAAACAGGTCCTGTTGACCTCATCTTCTAAAAATCTCTTACATGCTCCTTTTTATATC 

attggataatagtttagtgtggtggttaatatcatgcacactggagccaaatctgttaggttcaaatcctgactctccttctattt 

actaattatgaaaccttaggaaaattattcaacttttcatctgtaaatatggggattataatggtgatccactttatatgactgac 

aaccaaataagtgaatacgtgtatagcaggtattaaccatatgcttagccgacctatttcaacctcctaaccaaccagaagaactg 

tagttccctgctctcttgcatctaagtggggccatggaatgtgggcagaagtgttgtgtcacctttactcagaggcaattaaaaag 

25 aagacatacttttcctatgttctcattgccaatgaacacactacacagatctcaacctcagaattctctccacactggtatttcca 

aaatagcttcatgagaagggaaatttgtgtagtttcaatgatttagtgatgctatggtttgggtatttgtctcctctaaacctcat 
gttgaaatgtgaccccaattttggaggtggggcctaatgggagatgtttcggtcatggaggtggatccctcacaaatagattgatg 
ctattccctgcaaggaggagaggatgagtgagttctcactgcattagttcctatgagagctggttgctaaaaagtttggcatctct 
cccctctctctcgccatacgatctctctgcacacaccacccgcctttgccttccattgagtggaagcagcctgaggccctcaccag 

30 acgcatatgctggtgccatgcttcttgtacagtctgaagactgtgagcctaataaacctcttttcattataagctacctagtcttg 

tgtattctgccatagcaacacaaatgaactaagacaagtgacaaacacaaaataacttgtcttttagacaatattgatgtctgaaa 
ttccacattgaggcatttttttcctcttcgtagcctgataatggcaaataccttctgacaccttaggatggatgaatttgtaagag 
atattcctggaagcaggtttgtacagtgtagagaaaatgttgggtaacaaagcaggaatggaggagggttaatcagcaagccaaaa 
agcttttatagttttgcctgctgtgctgcatggaattacatccccccaaaacatatgttcaagtcctaaccacaggtacctgtgaa 

3 5 catgagtttatttggaactaggatctttgcaaatgttatcaagttaagatgaggtaatactggattggggtgggctctaaatccaa 

tgactggtgtcttcataaaagaaaggtgagggagagttgaatatagcgacacaaaggaaacacggggaaggagaccatgtgacaat 

gtaggcacagaatggagtgttgcagccaagccaagaatggcaaggattgctggagctaccagaagctaggaggaggcaaaggattc 

ttccctagagccttcagagggatcatggccttaatggcaccttgagttcagaattttaggctccaggactgtgacagaataaattc 

ccgttgtaagctgttcagtcggtggtaaatttttacagcagccccaggaaaatatgcctgctcaacaccctaccctgaattttaag 

4 0 ttcattttatggaatcattttgagtttggagtttgatttaatccttttcagtaattaacgctcttcattttttactcccaaatatg 

tcacactggctctactcttataacaattgtatttatctatcttttggtaatggggctgccaccccttgcagaatgaaaagtagagt 

gtgtatgctcacacctccctccctccctccctctctccctccctctctctttctttctttctcagagtatcgctctgtctcgccca 

ggctggagtgcagtggcgcaatcttggctcactgcaacctctgcctccagggttcaagcgattctcctgcctcagcctctggagta 

gctgggattacaggcgcccgccaccacgcccggctaatttttttgtattgttagtagagatggggtttcaccatattggtcaggct 

4 5 ggtctcaaactcctgacctcaggggatccacccgccttggcctcccaaagtgctgggattacaggtgtgagccaccgcacccggct 

cacagaatttcttaaaaagtcattgtgttcagtctttatggatcctctaaattccagctgctcagcctcccggagctaaatgagat 

CACTTAAAGGrCGACTGTTGGGGCCTCCAAGGTCGCCTCGGAGACTCACCTCATAGGCAATCAAATGGATCGCTGGGTTTTTGTGT 

GTGTGGGTTTTTTTTGTTTATTTTTTTTTTCCAGAAAAACACTCCACCAAGAAGGTTTTTATAACCTACTGGAGGAGGAGGATGGA 

GAGTGGGCACGAAAGGACTAGGATGAACATGCCATAAGCAATCTAAATGCCACTGCAATATTGCCTGGTGAGGACCTGATTACTGA 

5 0 TGTTTTAAAGCTAAGCTTTCAGTTGTCACTCCACCCAGTAGTGAAACAATGAGCTCTAAAATATATATTTCGGCTCAAGCTTTCTT 

ATGTGGGGAGGTAATCCACCCGAAGGTATCCCCAGCCTGTACCTAATACAGTGCCCAGCACTAAAGCAGCTCAGATGCCAGTGAAT 

GGTGGCCACTGGGAGGCCTGTCAGTGGGTGCCAGTAGCGGTCTCTTCAGAGAAAAAGAAAACTCCCCTCTGCCAGATCAGTATTTT 

atgagctgtgaaccaaaaccattgctaccaccatcactataattctatccacagtaattatcataaaggcctaacaatgccttgta 

gatgaacattctgagtaactgctctataaccaggagatttaagaccgcaccaaaaaccagtagagggttatactttactgggcaca 

55 agtcgtttatgataacgaaattgtagtttaatctgtgaagagatgtgaatgtaactgagacacgcttaaatggaatatacagatga 

gctttatttttatatctggcatgcttggatccatgccgaccctccagctgctcgggcctgcccttaggggctatggaccgcatgac 
tctatcagcggcactgccaccgccgccgcctccgtgctgcctgcgttccccgaccattgattgggcccggcaggcgcttcctgggg 
gcttccctaccggctccagcccttgggattcgggagcgccctgctaggaagccagagccccgcaggggccgcggcgtccaggccgc 
ctaacgcgcgcccctcgcccggcgccccgaagcggccccgaggggcgggagccgaggcgagcggcaaggccgggccgggggcgcac 

6 0 agcgcccctagaagtgcgggcttcccccacccccggcagcgaccctacctcccgcccccgctgcgtgcgcgcgtgtgtccgtctgt 

ctgtatgctctctcgacgtcagtgggaatttccagccaggaagtgagagagtgagcgagacagaaagagagagaagtgcaccagcg 

agccggggcaggaagaggaggtttcgccaccggagcggcccggcgacgcgctgacagcttcccctgcccttcccgtcggtcgggcc 

gccagccgccgcagccctcggcctgcacgcagccaccggccccgctcccggagcccagcgccgccgaggccgcagccgcccggcca 

gtaaggcggcgccgccgcccggccaccgcgcgccctgcgcttccctccgcccgcgctgcggccatggcgcggcgctgactggcctg 

65 gcccggccccgccgcgctcccgctcgccccgacccgcactcgggcccgcccgggctccggcctgccgccgcctcttccttctccag 

ccggcaggcccgcgccgcttaggagggagagcccacccgcgccaggaggccgaacgcggactcgccacccgggtaagccaaactcg 
ggcgagtgggggcccggcaggggacgcgtggcccaagtcctgccgcccagccctccgcaccccctccagccccactcggacttcct 
cattcctgcgctaaccgctgggctagaccgtgggaggaggttgacagtagctgagaggcacatgggattagcgacagcggggaaag 
acacatccggacctcgcaggggctagtcggccgaagggccgcggccgcccggcggtcatttctcttcacgtccctccgcggggcgg 

7 0 gaacgcgaaccggaggggaactcttacaaacttttaaaatccccaaccccagccccacctgggggatggtgagaaggttggagtgc 

gctgcggcgcggaggagagagggaaggtggttggtgcagtgcagaaccagatttcacctaagggcgttccatgaaatgaaagcaga 

agtgcttgtcagtcctcttggctgggaaagccctccccagctccccagaattgaataggagagtctattcatccctctcctacttc 

taaaagaaacctggctcgctctctgtctctctctctctcccccctccccccctccgtgcgcgcgcgcgcgcgcacacacacacaca 

cacacacacacacacacacgatatagtcacctgctataggacttgattctgatcctccggggcctggcatttgagagagaaaataa 

75 attacctacctggatacttagagcactttttagacttgattatgtaaaactcttggacagtgccaccatgcattatgcatgaccgc 
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TGAAAGAAAAATAATGTAAAAACAAGGCCTATCCTAAATGCAAGTTTTTCTATGGTCCTTAAAAACAGACACCAGGGAATGTTTGC 

cctgacttgctggtttatcctgaaactcaaatgggacttaatgatacaggatttaattatcaagattgacatgttcatggactttg 
ttaagtagaggttttcagcattacagtttatgaaataaccatatttaactcaaagatttttttataaagctcataatctgaaaaaa 
tgcttatggtattactaaaacatttaatagctctggcatcaaaatattctacatactggtgatcttttagtaaatagtaaaggtta 
5 gggtcaagatattcaataatttttttctagcagaatcccacaactgaatattgtcaagcagtttaaactgcattcgtgtttgttaa 

aactttaaaagggaaacttaaaactaaagtatgttgtttttctgattttaatattgtgctttctagagatgaatccttttactgtt 
tgaggcactataggaattatgtatttaaatgtatgtatttaaatttgaagcaatgtacttttttgagtttataaacttgggaagac 
aggaaataaaaagatttgtttcctgtagaattttacattcatgatttaattgaattgctaaaatggaaagaacatgtacgattaat 
ggagacttggaatctgagattattcatccatattgatacacctgcaattcctaaatgccctcccctgcttgtttagataaaatgtc 
10 ttcctgggctgcagcctactggacaaacttgaacacaaaggaacacacgttatatgtacatttaatactggaaccgaaaagctgct 

tgcagtgaaaagcaaaccacttctaaactctttgagactttttaaagaaggtagtataatccttttaggggttggtggtgatgtga 
aaatctattatctttttgctgaaatttcattcttatgttaggcattggcactcacttgtgctgagtaaatgcccgtgtttttcaaa 
cccagatagtaaatactgggggtatacatacaaaaatagtccttcccctttgtaagcattgctttgatctttgcacttccttttta 
ctctacctcttaaacaagatctgtgttgattgagttgattaaagcacaattaatctgaaataggcagaattttagatttagtgatt 
15 atattccttacatttctgttgttactgttcctggaaacaaattgaagtagtttgagaaactaatatttatgcaggttgttttaact 

acacttttagacttgcagataattgattaagtaagttactaccttgactttcagggattgctcattgtggtagatacgaggtctag 
atagggaattggcagctacatgaatgttggactatcattccatcagcaagaccttatttttacctaatttatgagaggtatttctc 
tgttcagaagaggtgaaagttctggcttctggggggaagtggttacttcataaccttcaattggtttgaacttgggagaagtaaga 

AAAGTAGTCGATATTTTCAAACAGTAAAATAATTGTATCTGAGTTGCTGTATGGATTTTTGATGAAGTACTCAAAATGTCATCTTT 
20 TGCATCTTCGGGTCTTAGTAGATGTGCTATTCTGAGTATAGAATTGACTGCAGTAGGAAGTGTATCTGGAAATGCACAGTACTGTT 

GTATAACCAATAGAGTAAATTCTCAGATTATGCTCTTCTGGTCCACAGATTGATCAGAAATCACATTAACAGGAATGGATGTCTAT 
GCAAAATTTCTCATTAATTTTCTTACTTTTAGTAGGAAGTTTGTTTTATTCGGTTGGTCTGTTGGTTTTCTGTTTACAAGGTGAAT 
TGTCTACAGTAGTGGGATTGTTATATTAGAAGAGAAGGAGAAGGAAAAATAGAAGTTAGTGCTAGAGGATATGTTAAGATGTTCTG 
CTCCTACATCTACATTTGTGTCTAATCAGCATTAATTGATGACTACGTCTTGGTAAACAGTAGACCATACTGGAGCAATTTACTCT 
25 GCTTTTTGGGAATTAGTTCTCATTTGCACTCTTGCACCTCCCATAAATACTGAACTCACTTGTAGTGTTCTTAGAGGTCAGCAATA 

AACCATCAAGAGCATATGATCTCTCTTTGAATTTTGTCACTACTTTGGAGACAGACAGTTTGGAAGAACTGAAGGTACTCAGCCTC 
AGGGAGAAAGGTTTGAACGTTTTGGCATAGTCCTGCAAGTCAGTTTGGCTCCTTGACTGTGAATTTTTTTAATCAAAAAAGATTAA 
TATTTGAAACCACATAATTTGGACAGTTAATAGTTCTGGTAACATAACCAAGCCTTTTATCTTTGTAGTATTTCATTAATTAGTAT 
CCAGTGCCTCACTTTTAGAAGAAAAAAAGAGAAAAAAGTAGTAACATTCTTTTAATGATGATGAAATTGCTTCATACCTTTGGTCT 
30 CTGCTGTATTAGGGGTTGTTCCTGGGTGCAAATTAATATACTGTCTTTTACATTTCCGGAGGTTGTTGACCTGGCCTTGAAGATCA 

GCCAACAGTTTAGAAAATAAGTTGTGCAAATTGCATTGCTACACCTCAAATAATTTAAAGCCTGACAGTTCTGTACAGAATAAGAG 
TCACATAAG ATGTG ATTTG TTAAAG ATT ATAG AAAT CT C AG AAGAT AG ATTATGG ATGAAAAT ATTTGTTT AATTTAG AGTACT AA 
TAATAAAAATAGTGCATTTTACATTTTAAAAAGAAAACAATTTTTATTGTGTCATATTTTCTGTAGTAACAAACAGAATTAATTAT 
CAGTAATACAAATTTCATCTGCTTTAATTTATTGCCTGTTTTTGAAATTAGAATAATGATATATTTGGTTTAATTATCCATTACAA 

3 5 ATTGCCTTATTATTTTTCATTCATCTTTCACCATTAATCCAGAAACCTTAAAATAGCTTTTATTTTGACCCATGCCTTCAGTAGAT 

ATCAACAGACTTGAGTTCATCTATGGATCCTATTAGTTTAAACTGTGACAAATTTTGACTGCTTAAGCTTTAGAAAAGAATTTATT 

CTTTAAAATAGCCAAAATTATAAAAAATGAAATAAAGAAAAAGCTGTTTGAGAGAATCAAATACTCTAGTTTAACTAAAAATAAAT 

aatatctaatcaatactgacgaaagaaatatctgatgcttagcattgtacttgttggtacatagtaagcaatcattaactgttaaa 

TGAATG AATGATATGAAGTTGTTGC AAAATTTTTTTTT AAATGG ACAG C CAT CT TCTATAAGG AACAAAAATTACATTATTTTG CT 

4 0 TTGCCTTCTGGAAAGAAAGGAGCACAAAATAGTCCTTGTGTCTTAGATATTATGGAAATCTTATCTAAAGACCACTTGAAGTTTAC 

TAGAACAAATAATTTATTAAAAAGTATCTGGCGCCTTCCAAAAGGGGAACATTTCATTCTGAAAGAGGCATTTATGAACTAGAAAA 
AAAATGCCTTTTAGTTTCAAAGTTTTAGAGGCACCAGAGCAAGATTATAAAGTAATTGGAATGATAAAAGGTGCTTGTAAAATTGA 
AAAATGTAATTTTTTGGTGAAGTTAGAATTTCTGTACACTCCATTGAAACTGTAATATCAAATACTAATACCTCCAAAAAAGAAAC 
AATGCTACAAGCACTG CTTGG TAAT CTAAGAATTGTTAACACTTATCTAAATTAAT CAACCAAAAAGT T AAAACAAAAT ATGTT AT 
45 TTTGTTATGTTACCTCTAGAATTAAACACCTATCACCCATAAATCTGTGACTGTTAAAAGTTACTAGATGGCAAACCTCAGGAACA 

AGCAGGCAGTTAGCAGGGTTTACTGTACTTTCCACTTTCATACTTTAATGATTTTTCCAACACTATAGAAGCTGGGGCCTCATCCT 
AGCACAGTTTGTTCATTATTTTTCAGTTGTAGCATTTTTTAAAAGTTGGCCTTGAATTTCTGAATTGAACCATTTATTTTTTTGTG 
GACACAGTTTTTTAAATGAAATATACCATTTAGACTAGAAAAGAGCAAAATGCCAATACTCCCTGTCCTAGTGTCATTGTGCCCCC 
TGGG AACCCTAATGCAGTCCTGTGGG AAAACAACCATTTT ATTGAGCGCTG CTCACTTC AGTTCATTC TGCTTTG C TG CCACTT AG 
50 TTCTGGTTCTGACCCTGATCTCCCCTCACATCACTCACAACAAACATTCAAGTTTAAAAATTAAGTTAAAAGTTAGTTACATATAT 

ATGTAACTAATGTGTATATTAAATATACTGATATATATTAGTTACATATACAGATATGGCAACAACAAAAAAGGTTATATATATAC 
AT ATTTGTAACT AAT ATGT AT ATTAAATATAATGATATATGT ATAAATACAT ATTTGTAACT AATATAATTATATTTAATAT ATAT 
tagttacaaatatgtatatataatattttttgttgttgccagcaaaatgagaaagaaattaaatgttaacatctataacaattgca 
CTGTAAAGCCGTCATTGTTGAAAAGTACTCCGAAGATTAATAGCGGCAGTGTTTGTTAAAATAATAAAATAATCCAGGCACTCTGC 
55 CTGTGACTTCCCCATGAGATGGCTTCCAGAAAAAGATAAATTTTTGTGTGTTCCCTTACGAGTTCAGTCTGCAGCTTCTGGGCATG 

AAGAGAAGCATAAACAAAACAAACAAGGCTCTAACTTTGTTATAATCCTTACGCTACTAGTAGAAATGTATGGACAATTCATGCAT 
TTCATATTGGAAAATAAAGCTATTAGATTTTTCTTTGAGATGAACCTTTTTTTTGTAATTTATTTTTTATTTTTTATTTTTTTTCA 
GTAGAGATGGGATTTTGCTCTGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCCACCCGCCTCAGCCTCCCAAAGTGC 
CGGGATTACAGGCGTGAGCCACCTAGCTTGGCCAAGGTGAACCTTTTTGATAAATGAGGCTCACTAATATTTCTAGGATTTACTTT 
60 TCACTAACTTGAACTAAAGAAAGTATAAGACCTGCATAAAGTTGAGCATACCTCTATAATGTCCCATTTTAAAAAGCAATTTGTTT 

TTAATGACTTTTATTTGTTAAAAGCAGTTATTTCAAAAAATTATTTTTATTATTTATCATGTCATTTGGACTGAAAATACTATACC 
ATATTTCAGTGTTAGGGCACACCTATCCCTCTTTATCCCAGACGTCAATTCTACCATATAACAAGTATGTAAAAAAGAAAACATAA 
AAGTGATGACAGACTCCCTAATCAACCTATTTATTGGTTCTAAGCCCAAGCCTGCAGTTCATTTAAATAGTGAAAATAGATTACTT 

aattgtcttagaaaatatgtcttccatgacaagaattttaggaatgagaaaataactatttttggatgttttaacacaaattccca 
65 aatcatgttttattgatatttgaagaacctctttgtctaccagttcttaagtataggcttattttgtaaggcttaaacatgtattg 

gtgtttgactgttaagacttgatctataaccttcagtgtctttttcttttaaatggggtatggacttggtaatgaggccagaggag 
aataccttacaatttatagcatctgcatataatacaagaaccttcatgatttataaaattaaaatgatgatgatgtggaatgatgg 
aagaagcatgtgtgggtggctatttatgtagaggaaattagaagttgaaagcaatgttaagaattaaaattaaattacacttaatt 
ttttgctcagttggatagtcaggaaagtacttaaatcagcaattgatttacgtaaaatcaaaactgaaaactgaatatacaatcta 
70 ggaaataggaaaaaaatttttagtgtgttcatactgctaatttcaaaccaagcaaaaaacctggggaactacttttcagaggagat 

ggcttaaaatgaaccaaaaatatagccatttctctaccctattcatttaatgcattcatttattatactgctaatacatgataagg 
tgaataggttaagcatcgtttgtatatgtgtatgtgattttaaacctgagtcttttgaaagattggtcaaagcaaaggataatgaa 
agcataaagatttagggggaagagtcctctataaaactaagacttaaactttgttatcaacttgaatgtgaagatagaataatcta 
gaaagtgaatgagaattataaataaaaggacaaatcatatatctcatggttgagaaatacaatgagataaattgtatatctcatct 
75 catggagggtcataatgaaagaagtaagagagattgcccttggatagaacctttcggcagacatttcataatggattatcatattt 
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TTGCTAAACTGGTAAGAATGGACTTTTCACCACATTATGAAAAAACACTTTAGAAGTCAGTTGCGATCAAGCAAATATAAGTACCT 

GGGAAArTAAAATCAAAAGCACAGCAGTCCAACAATAGTCAAATGCATTTACTCACTCTCATACCATATCATAGCGTTAATTTGAG 

ataatgtctttatggtgtctctttatatatttactcgatttCccatttaagacatttaaccaaatttaaaaagcaatccttagaaa 

CTTTAAAAArATTTCCTATTTTAAACCATTACATAATCATTTACCCTGCAGTTACAATTCTTTTTTTGTGATGGGTGGGGAAGTAT 

cccatttctcttagaaagtcttctgtaatagccaaataggagtcaatccaagttgcttagagaggtagttcaatcctgtgttgaaa 
tagatgacttttggagtaattgtgctatatttactgagtatctgttgaactgtaggagtccagtcattcaaggcaagctacagaaa 
tgattttattgctgaggcacttaagtatcttcacatctatatgccaatattaaatttctcatcatccttgatccccacccctttgc 
acagattggtatccccagcacattagggaatgcggttgttagcctgttagggtccattcagtagatttctcatgccagaaatctag 
aagcccttcttatacattcagctttcttcttcagtcagtcaccaagttctatcaaggcagcctcctcatctccagaatccatccct 
tcctcgttgaatttctagattttatttttgcattgtctcctgcttctaacccatcgttcatttcgcataatggtcagctttctaaa 
gtgtaaatcggatcatgtctctgcagtgaatcccagttgtcttcacaagctgattctcgcacacctcacccccttactccctccgg 
tgttccccaaccatcccctaatctcaaatcctccacaccgactttcagtttcctatccacagtttctgactttgaatgcctttgct 
tatgccctccctgtatgagaagtgccttttctttcctagccatcctgctaacttctaaacccttaggcctggtttgagcatcacca 
tttctctcacttgcctttctgttttctccctcccctttccataaagagttatgtgcccccattctgtgttctcctgaattcctgtg 
ggtcctagaaaagaaacatcttgagggcaaggagttcatcttatttactttttatttgcacagcacctggtgtgtttgctgaataa 
GT AAATACCG AACAAGATATCAAGAGACAGTGCTG CCAATTAACTG TGTGG CT CTG AGCAAG TT AATT AACTTCTCTG AGTCTTAT 
TTTTGTTCTGTAAAAAAAATGAGGTTTGACAAAATGAGCATCTCTCTCTAAAATTATGTGTTTCTTTGATGTAATTGTATTAATTG 
GAAGACTTCAGATTTTCTTGCCATATCAAGATAGGTCAACTTAAGAAAAATGCATGTGAGTAAGTACCAAGCCAATTCTTGATTAT 
CAGTATGATAATATGAGGAACTGCCCATTTTGTCGATAATAAGTTATAATTTTTGGTCTCAGTGTAGGTTCTTTCTCAAATCCAGA 
TGTTTCTGGTGTTGCATTTTTTCATTATTATTCAGTCTCTCGCATTCATATTTCTCCAAAGAAATTTATGGAAAACTTGAGACAAA 
AATTGAATGTAAAGTTTAATATTTAAATGCTAGATTGATTCAAGGTCTCACTAATTATAACTATATTTGGAGGGAGAAGAAGGGGA 
GGTGGTGGTAGTATGAGCTGAATCCTCCTCTGTTCCTTCCTAGAAGGAACACAACGTCCTACATCAAGAAAAAAGACAGAAGCATA 

tcttggagatatgaaaagaaccaccaggtaaactaaaaagaaaaagagtgttaaaaagtcagcctttaaaaagcaggattggagat 

GAGGAGGGGTGGAGTAGGGGAAGCATTGCTTGTTTATAGAAGCTCTTCCATCTTCGTATAGTGTGATTTTTATTTTTTTATTATTT 

GATATACATATGCATTGTGAAATGATTAAATCAAGCTGATTAACATAAGTAGGGTTTTATTTCTTTAACAGTGATTTATTTGAATA 

TATGTTGAGTCCTTTCTATGTGCCAGACACAGTTCTAAGGACAAGGCACACAGTGCCAAACAAGACAGAAATCCAGAAATTCATGG 

AGCTTAAATCATGTAGTCTTTTCAGTTTTTAAAATTTTCTTGCTGGGCGTAGTGGCTCATATCTGTAATCCCAGTACTTCAGGAGG 

CCGAGAAGGGAGGATTGCTTAAACCCAGGAATTTGAGACCAGCATGGACAAAATAGCGAGACCCCAGTCTCTACAAAAAATTTAAA 

AATTAGCTGGGCATGGTGGCACATGCCTGTGGTCCCAGCTCTTCAGGAGGCCGAGGTAGGAGGTTCACTTGAGCCTGGGAGGTTGA 

GGCTTCAGTGAGCAGCGATTGTGCCACTGCAGTCCAGTCTAGGCAACAAAGCAAGACTGTCTCAAAAAAGGAAAAAAAAAATAGAA 

AGAGAAACTTTATTTTTACATTAGCCTTTTTTAAGTTGAAGAATCCCATAGCTAAAAAAGTACACAAATATTAATGCTGCAACTTT 

AGTGATTTATCTCAAGGTGAACACGTTTAACCTAGTGGGTGGTCAAGAAATAGAACACTGGCAGCACTGCAAAAGCATCCTATCTG 

CCCTTTCTTAGTTAGGACCCCTTCCCTCCACTGTCATTTAAAAGATTTCACAAACAACTTTTGGATTATATGTATGTCAATTCTGT 

GACTCATATATATCCACATAGACAATGGAGCGTTGACTGAATGAATTCATTATTCCAAGGTGCTAATAATGAGCTTCACACCAGCG 

GGAACTCTGCTGTGTCAGTTGGGCTCTAAGCTCAGTTCATTTCAGATATTCCTCACTAAACAAAATACTGTTTTTCCTCAGTTGTT 

AGTAAAAAATAGAAAACAGATTACATTCTCATTTACTTATTACTTATGAATGTAAAAGTAAATATTTTGCTTAATACCAAGTAGCC 

AGGGTCACTGACAGAGACATGGGAGAAAGAAGTATTCACATCTGATGTTATCAGACATAGAAGAGAGAGGTATAGTTCACCTATTT 

CTCCCCACTCAGTTTATACATTGACATCTGTATGTGTGTTGTTTTGTTTTGTTTTGTTTGTTTGTTTTGAGATGTGGTGTCGCTCT 

GTCACACAGGCTGGAATGCAGTGGCGCAATCATGGCTCACTGCAGCCTCGACTTCCTGGTCCCAAGCTATCCTCCCACCTCAGCCA 

CCCAAGTAGGTGGGACTACAGGCATGCACCACCACACCTGGCAAAATTTTAATTTTATTTTACTTTTTAAAATTTTTGTAGAGATG 

GGGTCTCCCTATGTTGCCAAGGCTTGTCCCCAAATACCTGGACCTCCCAAAGTGCTGGGATTATAGGTGTGAGCCACCACACCCAG 

CCATGTATATGTTAAAGCGTTTATCTGTATGAGTGGTCAGTGTAGAAAGGGCTTCATGGAGCCTGATTTTGATGGCTTGCAAATTA 

TTATATTTGTGTATGTGTAATCGGAAGGCCTTCGCCGTGATTATTTCTTCAAAGGAACCCTTTGTCCCTCCAGGGTGATTGTACCC 

ATGTTCATAGGACCAAACATTGCTGGTTCACATAATGACTCTTTTTCTTTTAAAACATAAAGGACATATTTTTATGGATTTTTGAG 

G ATT AATAG AATAAAAATCT AAAGT CATATT CAG ATT CAAGAGAACTGG AT C AG TTT CT CTGTATTTGAAC AAAAG AAT ACTAAT C 

TCTAATTCATAATGCATGAGGTCTACTTCTTCCTCAGTCTGAAAATATGAATATTCCAAAATGGTACTCAAGGCAGAGGCTATATA 

TCAAAATTAAAATTCTGTGATACTATGTTTTTAGGGAAGAAGAAAACTGTAGCATTAGAAATGTAGACGCAAAAGGTCAGAACAAA 

GTCCAGTATGTCAAGTCCCTTTATAATGCCATCTGAATGAAAGACCTCACACCATGAACAGAGGTATTGAAGCAGTTTTTATGTGG 

AAATGGTAGGCAGCAATATCTCAGGAGTGACTTTAATTATAACATTTAAGGTTTTATCTAACTTATTATAATCCTTAGAGAACTTC 

TCTAGCTCTACAAGTTATTCTTGGCAGAATTTGTCCTAACATAGTATTAATAAAAATAAATTTTACTTGAGTATGATATAAATTAC 

TCTTAATTACAATATAATTTTAAAATGCCCAAAACATCTTTTGATCTTATGAATTTCAGTCAGCTATGATTAAGAAGACAACCATA 

GGCAAAAATTTCTTTCTTATGGAACACGTTGGAATGCATTCTAATCACTTCTCTAAGAAAATCCCTGTCCCCCATGATTATAGTGA 

ATATGATACAGCAATAATTTAGATGCTTCTTTCAGGGGGGTGAGGTTATGTATTCTACAGTCTATTGATTCTAAGAGGCACTTTTT 

TCTCCCCCAATTTAACAGTTTTGTTTAATTATATACATTTCAGGATTTTTTGGGGATATTTTTCTATCACTGGTTTCTGATTTAAT 

TCCACTGTATTTAGATAACATATTCCGCATGCTTTCAATTCTTTGAAATTTATTGAGACTTACTTTATGGCTCGGGACGTGGTCTA 

TCTTCGTGAATATTCCGTGTGTATTTAAAAATAATGTGGACTCTGGGCCGGGCGCGGTGGCTCACGGCTGTAATCCTAGCACTTTG 

GGAGTCCGAGGCAGGCAAATCATGAGGTCAGGAGATCGAGACCATCCTGGCTCACACGGTGAAACCCCATCTCTACTAAAAAAATA 

CAAAAACTTAGCCAGGCGTTGTGGTGGGCGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAACAGCGTGAACCCAGGAG 

GCAGAGCTTGCAGTGAGCCGAGATGGCGCCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTCCATCTCAAAAAAAAAAAGAAAA 

TAATAATAATAATAATGTGGACTCTAAAATCATTCAGTGGGGTGTTGTAGACACACTAGGTTCTTTTGATTGACAGTTTTGTTCCT 

AAGCCTTCTATATCTTTCCTACCATGGTTTGAATGTGTCCCCACCAAATTCAGGTGTTGAAACAGGATGACCAATGTGATGGTAGG 

AAAAGGTAGAGCCTGTAAGAAGTGATGGGATTAGGTGCCCTTTTAAAAGGGCTTGCTGGAGGAAATTTGTCTCCTCTTGCCTTTCC 

GCCCTCTGCCAGTTGCGGACACAGCATTCCTCCCCTCTAGAGGATGCATCCCTCACCAGATACCAAATGCTGGTGCCTTGATCTTG 

GGCTTCCCGTTGCCAGAACTGTGAGAAATAAACCTGGGCTCTTTATAAATTACCCAGTCTCAGCTATTCTGTTATAGCAGCATTGA 

CAGACTAAGACATTTCCTGACACTCTGTTGATTTGCTTTGATCAATTACCGAGAGAGGAATGTTAAAAATCTTAACTGTAATTGTG 

GATTTGTCATTTTTTCCATTAGTTCTGCCACGTTTTTGCTTGATGTATTTTGAAGCTTTGTTAATAGGTGCGTACACAATAAGATC 

ATTGTTTTTCTTTGATGAGTTGGCCCTTTGATTCTTATATGCAATGTTCCTCTTTGTCCCTGGTAATGTTTATTCTCTTGAAGTCT 

ACTTTATCTGATATTTTAGAATGTAGCCTGCTTTTCTTATATTTAGCATTTGCATGATATAACTAGCCCAGTGTACCATCTTCATA 

CATTTAAACTGTGTCTTTAATATTAAAGTACAATTCTTATGAAAAGCGTATACTTTAATCTTGTTTTTTAAAAATCCAGTCTGATC 

GTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGGGATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCCATTCTCCT 

GCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCGCCCGCCACTACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTC 

ACCGTTTTAGCCGGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAG 

CCACCGCGCCCGGCCCCATGTAATATTATTACTGGTATGTTGGGTTTAAGTCTCTCATCTTGGTAATTAATTATCTATTTGTGCTA 
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tctcttctttattcttttttttctcctttcctgccatcctttgaataaatcaagtttagtgttttaaattccattttatctccttc 
attggttactttctaaagtggttactttaccactttagaaaagtatttgtttattacaatatgcatctttgagtctctaattaatg 
tgagaacttgacaatgttatacttctgtttgtccttctgtgctgttattgttatacattttacttctttatatgttataaactcca 
aaatatattgtcttgttttgctgtgaacagtcaatcgtctgtttaggaaattaagaaagaagaaataaaagtcttctgcttactca 
5 catatttatcattattgatgctttttattctttcatacaggtccaagtgtctatcatttcccttcagcatgaagaacttcttttta 

gcatgtcttttagcaggtctgctggtgatgaatactcttagctcttgtttacttgaaaatgtcaatttcacctttatttttaaaag 

tatctaatgatcatcagaaacatcatgcttatcatgcttatcaattgttcccccatatataatatgtcctttcttgtcctttgcta 

10 cagagagatctttgagattcttggatctgtgggttgattttttaaaaatcaaatttataaaaattctcaactgttatttttttgaa 

TATTTTTTCTGTCTTTTTTCTGTTTCTGGGATrCTATGTTACAAATACGTAAGACTGCTTAATATTGTCCTGTAGGTCACTGAAGC 
tgtgttcacttctttctgcctttttttctctgtaattcagtttgggtagtttttattgacctttcttctagtttattggtactttc 
ttctataatgttaaatatgctaagtccatctagtgaaatttcatttcagttctaaaatttccattcttttttttaaaagaaaggta 
tgcatttctttgctgatattgcctatctgttctctcattatgttcatcttttcctttacattattgaccatatgctattagctatt 

15 TTTGTCATTTGTGTCATTTTTTTTCTCAGTCTTATTTTCCTATTTCTTTGCAGGCTTCATTATGTTTTATTGTACATTGTGGAGAG 

tttgggttttttgtcttcctttaaaacgtgttgagctttgttgtaacaggcagtgaatttactggtggatcacctagttttattaa 
gataggtttagagtagcccttattttaggatgtttctaactcccatcgtgtggtctttctgaaatcacaactgaatgctcacaatg 

TTCAGTGATGTCTTTCCACCCTGGATTATTACAAATTCAGTGTCTCTCAGCACTATATGATGTCTGGAATTTCCATTTAGCTCTTA 
GATGCCCAGAAACTGTTTTCTATTAGGTTTTGCAGGGTCTTGTCCTACACTATCACAGCTTGGTATTTGGCCAGTGACCAGAGATG 
20 ACCCCTATGTAGATTTCTGAGGCTCTTGCTTTTTGTGTAAAGCCTTTCTTTGTGATATTCTGCCCATTGGTGTTCTCTCTTTGGGC 

TCTCCCTGTGTCATGATTTGGAAAGTGTCCTCAGTCAAAAAGTGAGGGCGAATTTAGAATTTACCTAAATCACCTTATAATATATA 
GCCCTATGAAGTCCAATGTCTTAAATTACATCTTTAGGTATTTTGTATGGTTTCACAGTTGAGTATAGCAAGGAGGGAGGTTCAGA 
TAACTGTTAATCTGTGATAACTAAAACCAGAATTTGACATTCTGACAAACTTGAAATTGCAGTGCTTCTTAAAATTAATACAGTAT 

tacttaaaaaacaaaaacaaaaaaaccagtgttttccaatttgccaatacaaaaaagcaaaactcccatctctactttttaggaac 

25 TTCTATCCATTTGAGAAGATGATAAATATATAGGTAAAGTTAGATTGCAGTAAAACTATGCTGTCTAGTGTTAAATCACCAGTATA 

TATAAGTTTTATAGATATTATGTGACTACAGAGCTATAGGTTATAGGAAAAATATAGGATTTCTTGGCAGAAATTGGATTTAACTA 
GAGCCTTGAAGAGTGGATGCTATTGAGGTAGAAAAGATGGCATTTCAGGATGCAGGGCATATTGTGAACAAATGTACAAGATGGAA 
ATGAGCAAGTCATTCTGAATGATTAATCTGTCTATCATAGAGGGTTTTGATTAGGACATAGTAGTAGTTGATGCTTATAATATGAT 

ttaatataataatgtaatgtgctgagtggttgaagtctttggactttatcttataagtaatatggcaataatgtgaaagattcttg 
30 aagaggaagaaaccctgcagtgagggagaacagtacagagcctattactgtcattcagaggtgaagcaataaaggtctctcctagg 

atgttggaaagaaggggcagatccaagaaacaacatgaagaaaataatcagcagaaattggttattgactagatatgtgtgaaaat 
gatatattggcagaaattgcaaagtcaaaaatggggctcattgcagcaggaatgatgaaattgcttttagatagagaggtgaaggg 
atttaaaacattaacttgttttaaaggtatcactgcttaaagctaacagtgatttattaatatttgcactctgaaagttttaacag 
ttttaattttatgtatacaccacagtgttttggctactatacttgcctcttttgttcagttgggaattgagtaaactaatagagta 

3 5 aaaaaatgagtacaaagtgggctttgactagaactctaacaaagtgtgatcactgaattaccaagataattaacccataccccaca 

tatactccatttcccatgacacatattatattgcattgtttttgcctatttgccttcctacttcctaaactgttgaattagtttgc 
ttttgttgcattaaaaaaaaggagaatcaccacaaagcaaattaaaagatactgattacttcttccaattctgtgggctgcctagt 
tcatctggcctggcctgctttggctaatctctgaggtcttttggctacttgactggtactgtttgtagctactcagctggtgccct 
actgctgtttgtctgaagttgttttggctactcagctggtgctagggagcctcagctaggactgcctgtctgtgctccacatggtc 
40 tttgattttccagtggctggtgcaggcttgtttgcatggtaacaatgttccaagaaagcaagaatgatcattgcaaggcctcttat 

aagctgggtttagaacttgtacttctacctcttcctattggtcagagtatgtccgtaggtctgccaagactcaaagcacagagaaa 
tagatgtttcctcttgttgagtggcatataaaaaaaagtgtggccattgatttcaatctgccacaaccgtaagctctgtgagtaca 
ggaactgcatcactcttttgcactttggtgttgttggcatagtaggcataaatatttttaggtgaatgactaaattaatgaaggaa 
ggaaaacattcaggtagtatttcaatatactgtagttttaaattatatatattatatacatttgacatagtttaatatataagtat 

4 5 atacacatatagttttcatatataagtatattatatattatataaaatatttatatgttatatataaagtatatatataaaatata 

tagttttaatatgtaagtatatgtatataattatatataatattataagtatatatacttttatcataccatcagtgagtatagac 

atggttcagggagaatctctttattctccttctatcttttgagatagaccaaagaaaatttttttttaaaaaaagaactatcactt 

GAGTTAACATTGTTTGGTATTTTTATCTTCATAGGTGATTGCCTTGTGAATAACTCATTTTGTGTATTGTCAGAATCCTATTCTGC 

TTTTCAGGCTGTGCTATGGGTAGACTAGCTCTAACCAGAACACTTGGGAGACCTGAAGCAAAGATACTATATTAAAATAAGTAATG 

50 ttatatgccaaagaggaaaaccacttctgcctcctaaacaactgaaagaaccagagactgtggggtcagattagctagcattacta 

tatgaacctgagcaaatgacttactctctttcagcttcagtgtcttatctaggacattggttctcaggattggtgtgagaattaag 
agaaatatgtgaagttctagctacagttctttacccatgaggtagtcagtaaagtttacttctttctccatgtgaaccaaagcact 
gtcatgatgtgatgatgttcattagggtttctcatgctcagcgttattgatatttagggttgcataatgctttattgtgaggggcc 
attctgtgcagtataggatgtgtagcagcatctgtagcctctatacactagatgccagtaggaccacctatccagctgtgacaggc 
55 aaaaatgtcttcaaacgttgccaaatgacccctgggggcaaaatgcaaacagtttatctagcagtgacacatagccagccacctta 

gaaagggaattgtcagcgtacccataagtgtagaatgggaaacaaaatacttgagtcttctcagaatgtctaaaccttttgctgtc 
tatattcctctttttataatttaccacaaacatatattgcttattatgccatctaataaaatggctaacatttgctgtgtattata 
ctcggtgttaataagctttgtatgaactcactagctgaatgttgtatatgtatctgccatacctgttggattgacattccactgta 
aacaggtaccttatctttaccagctccaagcacaatgtatttggtatatcaggtagctattctacatgttaattgatcacattgca 
6 0 cccaaatgaaacatggatgtggaagtggaaggaggagctttaaaacatggaaaattagtttatacaaatctaaatgttgtagtgca 

C CAAATTG ATTC CTTTTTAAAAACTTTC AG AAATCAGCT TTTAAAAAAAAAAAGTAACTAAGCC ATG AT CAACT TTTCTTTC AT C A 
C CACT AAGC CAATATCAGAAAGTTGTCAATCAAC AGCT C TTTTAAAGTTG AAATTTTTCTATTGT ATT T CTT ATGAAGATTTC AGT 
AGTG CTTAG AAGTTTTTGGCTC ATTT ATCATGTTTT ATT CACTGT AT GTC ATT AATTGTTAAAG ATGT CAGAGTCAAACCTTAAAT 
TCAGGAGAGATTTAAATTTTTCCTTTTTCCTATTTAAATATATGTTTCTAATTACATAATTCAGTTAGAAAATTACAATATAGAAA 
6 5 CATATAACTTAGTAAAAGTTTCCAGTTACTGTATACAGATTATATTGTATACTGTATTATTTTTAACAGTTGCATATTTAACTTAT 

AAATGTGGATAATTATAATTAAACAATCTGTTATCAAAGGACATACAGATTATTTCCAGTTCCTTGCTGCAGTGAATATCCTTGTA 
CTTATTTTTTTACACACTTGCTCAGATAATTTTTAAGTACAAATTCCTGAGGTAGAATTGCAGAATCAAAAGATACTCTCATTTGA 
GTGTTTCACATTTTATGCAAAGTATTTTGTTTCCTCCAGAAAATTCCTCTGTGGAAGAGGCTTCCTCACATTCTTTATCAGTTTAT 
TAGCCAGCAGAGAAATGATGAAAAGCCACCCCTTTTCTTGTAGTTTCATCCTCATTGCTATCCAAGATGAGGTATTAAAATCACAC 
70 CTAAGTGGTGTCTGTTGTGGCTGAATATAATCTTGAAAGTAGAGACACTTCTCTCTGATTCCCAACTGTACTCTCTGGATGGCACC 

T AAAATTTTATTT TTT CAAACTG AAAATCATTTT AATG AGTT CG AAAAGGTTTT ATTTTTT AAAATGAAATCCTATAG AAAGAAT A 
CATTTTCTTACAG TGGGTCATGGTC AAAAGTGTG AATATCT C TGATCCTAG AAAGTTTCCCCAGTT ACAAGG AC AGGCGTGC CCC C 
AACTCCATCCTT AATGG CT C AATT CTG TGGCTTTCAAGTTAATCCACTCAGTC CTACAGCCTT CACCAAGAAGCTCATGTGCTACA 
CT TTGGTGTT AGT GGGGG CATTG T CAC ACAGGTTCAG AAAATAAC CC ATT AGG CATTTTAT AG AACTCATCACATGTTCAG AACTA 
75 AGCTAGTTGTAACATTATGTTTTTCATGTGAAAAAACACAAGCAATTCACTGGCTATTTTATTTGTTGCTAGCTAGCTATACTTTC 
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tatttctttttccatggtgtgaaaatcttcctagaaacctcactactgggaaaagagatgcagagattagtcccatcttctcccct 

ggaaatttactatcgcccttttggcttcaaggtccttcctcaaaagcaaagaattgaacaagggaaagtgaggggaagggctgggg 

gaacagggaggtagaaggggttttccctggtcttttctaatcctttagttccagacgcttagttggtatttcaacattttagaaat 

aaaacctgcttttataattaatgcaaatattacttagtgattcatcctttccaaatgattcttggtttcttttgacatttcatttt 

taaattgtgaattaacattgacatcaccatagcgttactgttacctcagctctttacagtgaactgtattgcaaaggctataaaag 

ttcaaattttaactatcacccacgtgagccttggactgctgttaggcttttgaaactgtgatcctttggcaagaattggtgtataa 

atcatggggaggatattgaaggggaagatcatgtttaatttggcagttgggtgcctgcaattgacagattttcattaaggttttag 

ctatagtagtgatcatgcatcagttctaataaagtaggtttcgtttgaattttaaaaattagagtgaggactgctttatgttaact 

gtttacattcagaagtctggaaaaccatccacaggtttaaatgtatataatcagtataattaacacgtcaacagcctcacctctgt 

ttttgaggaccataggctaatattatttatgaaggttcaggagatcagtctagatcgacagaaagcttaagggcaaagatggtttt 

AATATTTTTCTTGGAAGTTTGAGCTTCTGTGGTATTCTAAGGATAGGGATTTTGACATTGATTGTTCTAGCTGGTATTCAGTACTG 

tatttaagtgtaatgtttttactagtattcttcttataactgaaaactatgctaatgattctttactatagatatatactcataaa 

tacgtgtaaaaatccaagtttaccaaaaaatattaagacttaggggatatgttctttgaataggcatttatttgctaattaacata 

ttctaatctcaacaaggttatattcttttcaaaaatccattccatcaaaatctgtcatttttacagatgaagaaacaaaggccaca 

GTG AG TIT AGTTAATATCCAAG ATC ACACAG CCAGCATG ATAGAACT CTTAAATTTCAAGCG ACTT ACCCT CTTTACTCTATC AGG 
TCAAATTTCCCTTTTTTAACTGCTTGTCTTAATTGAGATTTGTTTAATTGTGGCTGTCTGTATATCTTCAATCAATACTTTCTTGT 
TTTAGACAAATGTTTCCCTGCAAATCTGCATGAACTTCATGTTCTGAAGGACTCAGAGCTGCCCTTTCCTTTTTGTTAAAGTTGTA 
CACTGCTCTGCATCCCCCTAGAATGCTCATCAGCTTTCTCACTCTTCCTCACTCACACAGTGCTCCAGCAGGAGAGGATTTCTTTG 
AAAATCAGATTCTTTTTTGGAGGGCTTTGTGCTTATTGGAGTGTTATGTGATATATTCATTACGGTGAGGGCTAAACTCTTTGAAC 
AAAGAGACCTGACAGTGCATTTGGGTTAAAGAACAAAGTTTATTTCTTTCTCTCATCACCACCAGCATGAGCAGCCTGGATGGTCA 
GAGCAGATCTGTCTCATGGCATTGTTCAGGGATCCTCATTCCTTCCCTCTCATTTATCTGCCATCCCCTAGGCTATTAATCATCAT 
G T T TTTG G T AGAAG CC A GGTCTT C TCC ArG TCT GA GTTTT TA T GGAGGAAGCATG T CAAGGGCCTTAAGCCCAGACCTGGAAGTGG 
TATGCAAGAGTTCTGACATTGCACTGGTGAGCATTTGGTCAGATGGCCATCTCTAACTCCAACGAAGTGTAGGGTATACACTAGGT 
AAGCAGTCACATTTCCAGCTACAATACTAATTCTATGGAAAAGGAGACAACATATTTTGATGGGTAGCTGACATTCTCATCTGCAG 
TCCTAAGTACTCATGACTGCTAGATAGACTTTATGAAAAAAAAAAAGAAAAATAACCCCAGGAATTAATATTTACCCTCAGCCTTG 

tgtttctttaattttctcatttttcatgtcacatatctaaaatttgatctaaataaatttaaataaaattaacctttatttgaata 

ATAATAAGGACATTTCTCAAGGAAGTAAATCTCAAATGATATGTGATTTTAGATACTATCTTTATCTGACCATGTGGTTCCTTGCT 

TCTATCAGGGAGGGCCTCTGGGTAATAGAAGATTGCTAGGGCCTGCAGTATATTAATGTTTAGCTGGAGTTGATTAAATCTGAGAC 

CTATAGCCTTGATAATAAGGACTTTTATTTTTGTATTTTTATTGCACTTTTAATATTACAGAGTTTCTGTACCAGCTTGACAACAG 

CAGAAACATGGCTTGCTTCTGTGGAACACGCTAGAGCAGCAGTCCCCAACCTTTTTGGCATCAGGGACCAGTTTCGTGGAAGACAG 

CGrTTCCACAGACTGGGGGCTGGGGGTGATTTTGTGATGATTCAAGCACATTACATATATTGTGCACTTTATTTCTATTATTATTA 

ACATTGTAATATGTAATTAAATAATTATACAACTCACCATAATGTAGAATCAGTAGGAGACCTGAGCTGCTTTTCCCACAACTAGA 

CAGTCCCATCTGGGAGTGACGGGAGACAGTGACCCATCTGGAGACAGTGACAGTGATCATCAGGCGTTAGATTCTCATAAGGAGCG 

ggcaatctagatcccttgcatgcacagttcacaatagggtttatgctcctatgagaatctaatgccactgctgatctgacaggaca 

CGGAGCTCAGGCAGTAATGCAAGCGATGGGGAGCAGCTGTATATACAGATGAAGCTTGGCTGGCTTGCCTACTGCTCACCTCTTTT 

TGTGCTGCGTTATCCATAGCCCAGGGTTTGGGGACGCCTGCACTAGAGGACAGAGCCTGGTACACTATAGCAGTCCTCCCCTTGTG 

TTATGCAGAGTACTGATCAGTCCCTTTTGAGCTTCTCAACCTTGTATAAAACTTTGAGACAGTTCTGGGACCATCACAAGGTTTAT 

GAAGGGTTAGAAAACAATACACrTAAGGAACTAAGACTGTAAATCGTTGAAGTTCAGAGGGCGATAAAAAGAAATGGCTTCTAAGA 

ATCCCAGTATGTATGATTTTTTATACAAAGCATAAAGATGATTTGTACCAAACTCAGGACACTGTGGCGAGCTTAACACGAGGGTA 

TTGAATCATACGTAAGTGGTAATTCCTAGATTATGCAATCTCCTTGCTGTTAGATTTAGATACCAAAGAGGAACTACATCATGTCC 

TCCTCCTATGGTCTTCAAAAAAGGATTATATTTGGTCTTACTGGTATAATACAGTTTATTCCTGCATGAATTCCATGGTGATAGAA 

TTTTTAAAGTTCATTCTAGTGTTACAGTTTTGTTTTGTTTTGTTTTAATACACAGCTTCAGAATGGCAGAAGATGATCCATATTTG 

GGAAGGCCTGAACAAGTAAGTGTCATAATCTCACTGATAACTTTATTTAAATATATTCATATTTCAAAAATATGCAAAGGCAACAT 

GATATGTCATGTGAAATGAGTAACTTACACCCGCTTTCACACATATTGTTGCACAAAAATTGTATATGCTACAGGATAGCTATTGT 

ATTAGCTTTCTAGAGCTACCATAACAGATCACCACAAACCTGATGGCTTAAAACAACAAAATACATTATTTCACAGTTCTGGGGGC 

TAGAAGTATGAAATCAAGGTGTTGGCAGGGTTGGTTCCTTCTGGAGGCTCTCAGGAAGAATCTGTTCCATGCCTCTCCCCTAGCTT 

CTGGTTGGTTGCTGGGAATCCTTGGCTXGTAGCTTTATCGCTCCAATCTCTTCCTCCATTGTCACGTGCGCTTCTTCCCGGCGTGT 

CTCTACTGTGTCTCTAAACCTAAATCTCCTCTTTTTTTCTTCCAAAGGCATCATTGGATTTAGGGTACACCCTTATCCAATATGAC 

TTCATCTTAATTTGTTTATATCTGCGAAGACCCTATTTCCAAATAAAGTCACATTCACAGGTACCGGGGATTAGGAGTTAAAGGTG 

TCTTTTTGGGAGGGAACACAGTTTAACCCACTACAGCCCCTTGACATATTTATTTAATGTGTACACATGGATGTAGAGAGTGGAAT 

GACAGACCATGGAGATTCAGAAAGGTGAGGGATGGGAGGGCAGTGGGATGGGGGTGGATGATAAGAAGTTACTTAATGGGTACAAT 

GTATGTTATTTGAGTGTTGGATACCCTAAAAACCCTGTTTTGACTACTATACAATCTATGCATGTAACAAAATTGCACTTGTACCC 

CATCAATTTATACCAAAAAAAAATrTTATTTAAAACTCATCTAGTAAGGAGACAGATTGTTGTAGTGAAAAGATCTTTGAACTCAG 

AATTTGAAGATCTTTATATAAGTACTGACTACTACAGATCAGCTCCTCAGACTTGAAGAATCACTTAGTCCCCGTAATCCTCACTT 

TTCTCATTTGTAAAATAGAAATGCTAGCACCACACTAACAGGGATGAGTCAAAAATATTCAATGAATGTGCTTTGTAAGCATAAAA 

CTGTTCCTATCATTATATTAGTAGTTATGAAAGGATAGCAGTGTCCTTTTTTCTTTTTCTCCTATATTTTATTTTGAAAAATGTTG 

GAAAAAATAAATAGAAATGTTGGAATAATCTAACAAATCTACATTGGTTCrrAAAACCGACATTTTCGCTTTTCTCTTTGCTCTCT 

TTTTCGTGTGTGTGTGTGTGTGTATATATGTATATATGTATATGTATATACATAATCATTTGGAAGCAATTTTCAGACTCTGGAGC 

aattataatggcaatattaaattatttatgtaatgattccaagaagtatttaaaacatggagatttgttcattcatcagctattta 

TTGAGGTATTACTACGTGCCAGAACATTGGCTTAGTGGGGAAAAAATAAGTGATATATACACTCTAATTTCAGGAACCTACTATTT 

TAATAGGAAGAACAGAGACATTGTTTTCATATGGTGATATATGCTGTAGTAGTAGTCTGCGCAGAGCGGGATAGAAATGTTAATAA 

GCAGCATCACTAGGTGCTACCTTGGAGGAAGAGCAGAGTTACGGAGGACTTTCCGAAGGAAGTCTTCGTAAGCTGTGTTTTGAAAG 

ATGTAGTTTGCTAGACTAGAAAAGGTGAAGGAACACTAGGTGCCAGGATAGCCTGGTCACATTTAAATTTTAGTGGCAATCATTTA 

AAATAGTGGATTTCTGAAATTACACGTGCAAAGAATCAGCCAGAAAAATAAAAACAGAAGTGGAATATGTTTTAAAGGCTCTGGTA 

tcatttctataaataaaatggacatatatagcatttatcacttcgggtgatattctgattgatttagaaagaatgactgcattgct 

tttcacattaagatgctcctttctaattttatttttaaaatggtgatttaggataaatctaggaacattttcttttattgcagcaa 

agacatttggctaattgtattatcaaaaccgtttgttttacctttcgcttttaatgtgctttctctaacaattaagggcgaactaa 

ccagcatgaggattgtgtctgcttgattttaaaccatcctttcctgtctgtacacaggaaatcttatcaacaagagatgattcttt 

atgccacagaagagtaaaacctgctgaaaacattcattttgaaagtttttcttatgtgggcatctttgcgatcatcagtaacaggg 

gtggggcatattctgacatttccatttttgaggcaagcggtcttgaagtttttttctttcttggcttgagcttggtggtttatatt 

tcctaaagtttgcatgtcctcagtgttttagtggagtctggaatttgctctccaccctgacctaataaacaatgcaagctgcagca 

caacacaacttctctcttagtctgaagtgaagagtatatctctctcctaaggtgagcccttttgcccactcgccagtcatttagcc 

accacaggaaagagttttcctgctaggttatcacgtttgctctgagactgttaaaatcctgtatgaaatgaggcccatttttgcag 

aacatggtttttcattcctgtatttccttttcagcaaacaatgaatagcatcagtgagcttttaatcttataagcattgaagtgaa 
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GCGCATTCTTTGTTCCTCAGTTGAAAATTTGCATCCCTCAAATGGATCTGAAGTACTGTTTATTTAAACGAGATTTTTCTTACTCT 

TAATTTAACTAGGCATACGAAGATCTTCAGTACCCCAGAACTTTCAATAATTTACTACTAAGGGCAGGAGACAAACTGTAATACTG 

GCTACTAAAAGAAACGAAAAGCTAGTTCAGCACACTTACTAGTCTCTCATAAAAAGTAAAATATGGCTGGTTTCCATGCTGTCCAC 

agacatttcaaacatataacttctttaggctaaaataaatagcaagctcagaaatacagttttaaagtcctaaatgagccagcggt 
5 tacaatgttttttgataagtaatgaatagtaatttattaagataaaatgtactttcttcaaaatattctgcatgcccactctgttg 

ctgccctaacacattaccacatacttggggcttaaaacaacacaaatttatacttctgagtcaggagctcagaaatctagaatcaa 

GGTGTTGGCAGGGCTGCTTTCCTTCTTGCGGCTCTCATCTCrrTGCCTTTTGAGCTTCTAGTGGCTGCCTGCTTTCCCTGTGCACC 

CTCTCATCACTCCAGCCTCTTGCTTCCATTGTCATACTTCCTACTATTCAGTGTGATTTCCTGAACCCCTCTCATCAGGCCCACCT 

ggacaattcaagacactctcttcatcttattatcattaccttaatgacatacgtaaatttccttttgtcatataaggtagcactca 
10 cagtttctgaggattaggatgcagacatgtttagggggtcgttattcagcttaacacacccactaaattccaggtattttgtgtta 

tgctaggaaactgaaggtaaaagaaatgagtgagctcagtgcttagttgtctactccttgtactgtcagttatattttcagttatt 

CTGTAAATAGTCCCAG AGGTG CTCTCTAGCATTCTTTCAGGCCTTG ACAT TGG ATAG CTAG ATG AGGG GTAT ATTT ACC ACCATAG 

aggaaatactgatttctaggattatattattttgtttatacttctaagagagtacaagcttcaaatcattcattcaacaactattt 
aagtatctgttctgtgataagcatgtacttggccctgaagatataccagtaagcaagctagaccaggtccctgcctctggggactt 
15 tatagccaagttatgcttctcaaatccctttgttacgtaaacgttgtccaaccctatgtaaagttttgtacacatgagaactacct 

AGGTCTCATGAAGATCTTTTAAAACCCrGATTTAAAATATTTTCAGATTTTTGTTTTTGGCTTTAGTTTCATTCCTATTATTACAT 
TTTAGGTGTCCCAACTTCAAATTTTTCATATAATATAGGAAAAATAATGATTGAAACATTTAAATGTTCTTCTTTACAGATGTTTC 
ATTTGGATCCTTCTTTGACTCATACAATATTTAATCCAGAAGTATTTCAACCACAGATGGCACTGCCAACAGGTAAGAAAACTCAT 
CCCTGTTACCCTGTTGTTCTGCTTTCAGTCTTAGTAAAATGCAGGATTTGTTAATAGTCTGTCCTAGAAACTCAGTTGTGTACCTA 
2 0 GAAAGGAAATGGTGATTTGTTTTAAAAACCAATCTTTTAACATACTTTCTTGAAATATATTTGCACAAAAATATTTCATCTCAATT 

ACCCCTTGTATGGTTTACTGCATTTCATATCTGCTAGGACTACTCAGAAGGAATTTCTTTAGTCAACATAAGGATTTTCTTTATTA 
TCTCTGTATTCCTTTTAAGTCCTTTCTCCCAGATTCACACGAGGCAGTCTCCACTCTTCATTTCTGTTTCAAACATTTAAGAGGGC 
CTGTTGTGTACTACCAGTGTGCCAGTCACTGGGGAATCAAAGTGTACAGAAATCATAAAAATCATCTCATTAGAAAAATCATCTTT 
ATAAAAGCTTATAACTTTGCACTCTGACAAGTTGGATAAAACTCATAATCCTTCCTTCTACCATGACTGTATTAATTGTGCCGATT 
2 5 GGCAACTGTTTAATTTCGTAAGAGTAATAAAAAAAAAACTCTCTTTCTTAAAAAAAGTGATTTATTTGTATGTAAGCTTGGTGTGA 

TGGCTCTTTTTATGTTCTGTTTCTCTCCTCACTTCACCCGTCACCAGTGGGACTTAACAGATGTTCAAAAGCAGTGTGAGTGAATT 
ATGGAAGTTATGTGTAAAACAGAGTTTGGTAATCGCTGAAGGAGGCATCAGCTCTTTTATTTACCAGGGACTTGCTTGTCTTCATT 
GGGGGACTTTATCCCATTTGTATTATTCTCATTTAAAATTATCATGGTTACTACAGTACTTACTTTTCTTTTGTTTTAGATCAGAA 
AACTTTTTCTGCATTTATATCTTTAGTATTTCTAGGAGTTCATGGGAGGGAAAAAAG7AGATCTACTATACTTTCACCTTCACTAG 
30 TAAAGGTGTATTTCAGAGGTTTTTCTGTCTTTACCCCTACAAAACATTATTTTTAGGCTGCCATGTCTGAGATCTTGTGAAGTGCT 

GTCCAATTTGAGCTCTAGGTCAGCTTCCTGTGAACAAGTAAATGTGTTGGTAGTGTGTGTGTTTCTTGGGAACTTTTTAATTCTGG 
AGTTCAAAGTATTTTT CTTAGTATTAATGTATT ACTG AAAAT AT AAG AACTTGGTTCTGT CCAC AGGAAAT ACACACATTTT CACT 
T AATGT CTTGTG AAT AC AAAACAG T AT C CTG AGG C AG A CG TT TT CT T AATT TT ATT CCTT C GG AT TT ATGGG CAT GAAAAT AAG AT 
tatcaagataaccatctcagtaaatattctgtggtcacagctttatgttgtagaaattattttgccataatattagaaaaactatt 
35 caaattacacctaaaaatctaatttgttagttgttgttacaccatcatttttacctgtatgtttttccctcttcattgcagtgtca 

tagtacaatttttatagtccaagatatataggatgttgtattcaaatttttaaagaggtagagaggttgattatctaaaccaatat 
taacttgtaactctaaaatggattattttagtcttctagattttttgaaatctaaaacctttagtagatctagtacttgttgaaga 
ctatgggatgcgacataactcttaggtctaaagttaaatttctctgcacagtggaatgtccttttcatggcacagaaatgtggcca 
aaagaatgttggccttaaaacaacaaatacatgcatatcaaatctaattttctagttgatttaactttaatgtgttgcctgaaaga 

4 0 ggaaaaatggctctattttacatgaattttcacatatttaaaggaaattaaatcctacaggaaaaataatagcaaatttgcagttg 

tttttagcagagttaataaaaagtgagagacttgaagtttaatgtaaacatgcttccaactcctctgtatttttcatgacatccaa 
atattgctctgttagaggactgtcttgatatgttctttcaccattttaacagggaatgtttttataagtgttacattgtcatacag 
gctgtatcttagtgtgaaaatatttctatttctaatcaattttatttccatatccaaaattaaattctagccatttggtgggggaa 
tttttaaattatgattatgtttctaaaagtaatttaaaatgtccaggggtgaatttcatacagacaaaagatggtaatttaataca 
45 ttgaccagtgactcccccttttttttcttgtgtatgcttcatttcagatgcattcatttttcaactcgcttccttgtaaatttctt 

G AAT AAT AACAGGAAGT AATT AT AC CCTT GTTTTCTCCAGTTCT CTAG CCTT ATC CTG ATTT ATCATAATATTGAAAAGATAAAAA 

taaattctctggccgggtgaggtggctcacgcctgtaatcccagcactttgggaggccaaggcaggtagatcacgagctcaggagt 

tcaagaccagcctggccaagatggtgaaaccccg'tctctactaaaaaaatacaaaaattagctgggcatggtggtaggcgcctgta 

attccagctcctctggaggctgaggcagagaattgcttgaacccaggaagcagagattgtggtgagccgagattgtgccatggcac 

5 0 tccagcctgggtgacagagtgagactctgtctcaaaaaaaaataaaaaaaattttgagaaaattctcttttgtgttatagtttatt 

tttaatttcaacctgaaggtttatctccttacaaatttatttaaaataagaggtcttgagcttctttctgagagaaaatgaagatt 

aaaatggacatacaagcattctcctaaaatatttttagcaccaaacatcttaatttacattcaaataaatgagaaccaccatatgc 

CTTT ATTT ATTGCAAAGCTATGG ATT ATT GT ACT ATTGACATAAAAATCAGCTGGG AAG CTTAAGGACTTTTTCATATTGAACAGT 
TTGTACTTATGTTGTCAGAGATTCTGATTTTCCTTTGAATTTTCAAGTCAGATACCATTAGGGTATGGATTAAGCCTCTAGTTTTC 
55 TTTGCGTTTTTACAATAACTAATTTGCATGTACCTATCTTCAATTAAATTATTTTCAGTATTTTATAAAATGCCTGAGATGTTTTA 

GAACACAGTTTATATGATAGCACAATATTCAAAATTGCTTATAAACATCAAAAGTTATGGATTAATATGAAAATTTTACCATGTCT 
GATAGACCAGATTACATTGGGAGTGTCGGGGAGGAAAGGGGAAACAAACTAACCAGTTAAGGAATGAAGGCAGTACTTTCCCTTCA 
AGTAAAGACGGGAACAGAAAACCTAGTGTAAGGAAAAAGAGATAGCCTGAGATCATTATCTGTCTATCAGACGTATACATACAGGT 
TGCTAGATCAGTATCTTTTAATTTCACATTAAGCACACTCTCTTTGAGGAAGGAAAGTCAGTGTCTAATGATGTGAAGGCCAAAGA 
60 AAATGTCATAGTGCCCAGAAGTGGTTGCTGCTTTTAATTGGTATTTGTCATTTTAAAATGCTTTGTTAGGAGACAAGATTATGAAG 

GCTGTTGACATCAATTCTTGCCGGCCATATGCCTTTTATTGGGTTAGGAAATGTGCCATCACCTTTCAACAAACATTTACTTATTG 
TGGTTCGCTAAACTCGTAAAACTATTGTTAAAATAAGGGTTAATTTAATATTTCAGACAAGGAAGAGAAATTATATCCTTGTGGAA 
TTTTAACCAAAAATTGATTTGAAATTTCTACATAAAAACATAATTTCAGTTTTTTACTTGCTTTACGTTTTATACCAAATTTGAGA 
AG CCTCAC AGTTT CTTTTGG TTTCTGTTTGTTGTTTTTGTTTTTAG CAGATGG CCCAT ACCTTCAAATATTAGAGCAACCTAAACA 
65 GGTAAGATTAAAGGGGTGGGACTTTAAATGTTAGATTCCAGTGTCTAATATTGAGATCATAAGCACTGAAGAATAGTAAATGAGTT 

CTATGAAGGAAGTAGTTTATCTGAAAGATCAACAACCTGACAAATTATGTAACAGCTTTATTCATTCACTTTACATTTCTCTTACT 
C ATTGT TCACACT GTC C TG AG CCTCAGTATG T AGTTCTG TAAAACTG CAGTTAATTACAGT ATT AGAATTACAGTTAATT ACAGTA 
TTCTGCTGTCTCTACCAGCTTAACTTACCAGCCACTCCCAGGAAAGGCAGAGGTGATTTCCATTCATTTTCATTTATAAGGAAATA 
CGTATGCATACAGTTCACATGCACTGAGCGATATCCATCTATTATCCTTGCACATGTAGTACCTCTTAGCCTTCCTCCTTCCTTTG 
70 GTAGCCCCAGCCTTTTCTGTGCTGCCTTTGGAACATGTAACCTAACATACTGAAAGTACCAGTGGGAAGTAAAATGTTAGAATGAA 

CTATTGAATTCTCTTCCCTCTGGTGTCAGCCTCTTTGGAGTCAGGAGAGGAACATTTTTTCAGGTGCTTCCCCTTACCACTAGAGT 
CTGTAGAGAATAGCTCAGAACTGAAATGGCCTCCTCACTGTATCCAACTCTGTGGATATTTATAGGAAATTGGATGGGACCAATGC 
TGTGAAAGAGAAAGAAAGGCAATCTTTAATGTCTGCCTATAGGAGGTTTCAGTTATTAGGGAATGGAAATAATGGTGTAGTTCCCC 
ACAGAATGAGGACAGTCAGTAAATCTTTGGATGGATAAACTAATCACATTTGTGTGTGACTGAGGATATGGATACCTGTCCTCTTG 
75 CAGCTGTATTACCCAATACATTTTCTAAGTATTCTTTTCATTAGCTCAGGTGAGTGAAACACTTTTGCATTTTGTAACATTTAACA 
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CATGCTAACTAGGTCACAAGCTTAAATAAAGCATCCACTGCGTTGTGGTTTCCAGAATCGTGACATTATATATGTGTTATATTTGG 

tcagcatttgatataaatgtcttaatgattgctgaacaggctatccttataaggttgaaattagatgaaagtttttgctgtggggg 

CAAGAATGCCACATGAAACTTTGGGGCATGGTTCTAGTTCTTGCAGGTGTCACATCCTGACTCCTCAGGTTGCCAGTAACACTCCA 

TTGCTCTACCTCCATGTTCAACTCTTTTAAGCAGTTATTTCTCAGAGAAGGTCATCAATTCCCAGTGAAATTTTATCCCTTAAAGT 

TCTGTGGGCTCTGGCATCCTGGAAAATTTCCCAGCTTTTAAGATCTAGGTAGTCTATGAAACAGAAATCAACTGAAATTTGTCTGC 

atatgccaaagtattttttccaatatcattttcataagcatagcactacaataagaatttttaaatgtaattccttattatggatc 

CAACAGTTATAAGGAAAAATTGGCATTTATGATTTACCTGAAGGGTTAATGTAGTTCCAAAATTCAAAATTTAATTCATATAAAAG 

CTTATGTGAGTAAAACAATGTGTTTACCAAAGTGATGCTATTTTGATATCTGAATTCAGTGAAAGTAAGAAGGTTGTATTCAAGTC 

AGACTTTCTGACTGAATGGATGTAGCCTTGCCTTTGAGGTTGATGACTCATTTTAAGCAAATGGAGTTACTGAGATGAGTGAATGT 

ggattaaaggcaaaattttgatctcagaaatttagaatcagaaatgcatccagacaatgcatttgacgacatcttcctgaaaacag 

ttgtaaattttcatcctcagattaaaaacttctgaggatttagatactcgtatgtaaccatgaaaaatatctattaagtattgtct 

atttgacaccactcccaataagatataaacacatacgtgtctatatttttccaactgtcccaaaggaattttgtgattaaagataa 

ccacagattttccccagctctgacggagatgagtcatagcatagactactaatttttagaacatccagttctgttgcatattaatc 

agtgttaattaactaatactgttcaaaaactcaagttgtgtttaaattagcagtcaagtaaatctctattcttatggttagctaat 

tctgcaggctattatacatgtgttgtttttttcatggttttagaaatttcatttaattatttaaaaaaccaacagtgtttgcttac 

aaaaggcatagggctgaaattgtaaattatttttaaatatgaattgtgtgagaaccaaaacaaaggaattacctctgaaacttcat 

ctccaaaggcttcccttgtgtttagatctggaatctcccaaggaattgttttaggtctcactgtgatgagttgatcataaacttta 

gacatttgtgtgcattaaggaaatttcccagaccggggaatttactttatgccttacttatctggtaaatgtgtttgaggactgat 

ctttggaaatcaggaagtttttggataatataggaacagttccagatgcttcccagagatttaaatcagttcaaggcacctggact 

gctcagagactgcaagaccctacttggcataatgaaatgtagtatagtctaagtagtgcatacgttttacatttgttcatgagctc 

aaagctgtcaaaatctgcatgtttgctggggttccacaatttaatgagtaagggagtgaacccccaccagcagctagtgggtgtga 

tgagctgatgggcagatgatctagtgctgtatatgcagagttggtcccacaatagaaacaaaaggtgagaatgttccttaaaaaat 

cttaacgtattttcttttcaccaaaaagtgaatctgtaaaaagaaaatcatctgcttaagcgactatgtggttataaactactaac 

actaccacaaattgattgacatcattataaagttgaatcaggaaatacagcgaaacctcccttaatatgatgatgaggtcataatt 

ATC CTTGTTTT ATTCTTTGTATAC AAAT ATG AATAAGTTAG CTTT AT AAAT CAT AAAAAGTTAG AACTGGAGT AG ACCTTAAAGAT 

ggtctggtataatcttcccttttgtacaaatgaaaaaatatgacacitcttaggtgtttatcagcccacagtagtttatatagtga 
aggcttccagctaacttcattaattaactatatctataaaatttctgggttagatagtatttaagggaactacctagttttggaat 
cattctggtaggttaatattcaatcttgagcttgaccatattaataatcataaaaacaaaaatcttatcctctgaaatgctgagag 
aagcttaacagatgcagggtctagcacagggtgtgttctacaacgctgaaacagtatatctaaataaacatgtctgtagtccctgc 
tgaaccagctgtaatcagagtagataaaggaatgtctttaagtaagagtcaaggaagcataacttttattaatatggtacagttca 
gagcttggcagcagcaatttaagacaaggaagctctgactagaacaagccgtaacatgttaagtctaaagcctaaactcttcagca 
gattactctccacacatgcatagcatgagaggttccatgggcttaggtacctggctttttagccatatcttagtgtacaaatatcg 
attaataccatttttcgtagtaagattacgggaaaagtgattcttgtttacagagccctctttcagtttcatgtttttcttctctc 
atttagtagacataagatttaaaaatttgtatgtacctttgttgccgtaatttttaataagtatttctcaaacttaattggcttaa 
cgttcacctttgcagagaggatttcgtttccgttatgtatgtgaaggcccatcccatggtggactacctggtgcctctagtgaaaa 
gaacaagaagtcttaccctcaggtcaaagtaagtttgtggtagctctccttctatttgaattctggaaattttgatttcctacgat 
w ttccaaggaattgctttaaatgagtacgggttgccttcgctcctaagctgaagtgttcacatgattattaaaatttttaaatagaa 
atttgtctcctagcaatagaagtgacagatactaaaactttgttaacatttcaatttagtagaaatgtcttcagcattagctaaca 
aacttactatttcttgatcatcttaaatatttttaaaaattggatacttcctgaaactttagtaagtctttgaaagaaatggttga 
ttttgactctttggagatttagtgaaaaaccaaacaagtgactgagtgtatggattatatagtatattatttaagattatgaattt 
ggatccagactttgttattagctgtgtagctttgaataggtttaaccaatacttctaaacttcagtctcttaatgtataaaataca 
aaaatattaatagtatatacttcataaggtcctttagagattaaatgagaaaatgtgtacatgttccatagagagcctgaaagtac 
cctagggccttggcctgagcagatgtgtggccctcttggaatgaactgctacgtgacatgctggtggtgtatttggtcataccttt 

TACCATGTTCAGGCTGTrrGTTTATTTGAGAATATTTTTCTTTAAGTTAATATGAGACTTTTAATTTCATAATATGCTATGTTTCA 
TAGACTGACTGATGAT aaacatag actgataat CATTTTGCAGAT aaacgc agt caacaattgtaatttagttttttataaaagtt 

attatttagtcagtaattcaaggcttggacaaaatagttctcactatgtgtgtgtgcccctcagggtgtaacatacttttggactc 

agtctttttattggtttgtttttgtaagtagatgaagctcagtagagcaggccctcagcaaagttgtgatgtaaagaaatctggcc 

gggctcgttgactcatgtctgtaatcccagcactttgggaggccgaggctagcagatcacaaggtcaggagttcgagaccagcctg 

gccaatatggtgt^aaccccatctctactaaaaatacaaaaattagctgggtgtggtggtgtacacctgtagtcccagctagtcagg 

aggctgaggcacaagaatcgcttgaacctgggaagcggaggttgcagtgagccgagactgtgccactggactccatcctggacaac 

agagcgagactctgtctcaaaaaaaaaaaaaaaaaaaaaagaaagaaatcagtctttggttttgccagccttgcattttgtttctt 

ccttttcctcttatccatcttctaggcccaggcctgttaaatttcttatccttattcccaaacaaaagacaaaatgttgtgacgtc 

gttctttacctttcaagtgaaactcacccattatttagtatgggtactactagtcatagttgcattttaagtctcttagctccaat 

tgtggaatgaaagatgttttttctattaaaggtaattaggcgggtaaatatgatggcttaagtccacagaagcagaccacggtctt 

atggcctcacatcctttagaaccttgatgaggaatgaggagcagcaataaagaactaatttgcacttattaaacaccaaagacttg 

ccaagtggtttgtataacattatctcttttaatctcttagaaatctcagtaggtaaaaagtgcaatgcctgtgaacccaaacagac 

tcagagaatggaattataataactggcctttctcacaagactagtggctctatatcctgcagcaggctattgctcaccgaacctct 

cagatataatgtgtgcatttggggtactgggggcagggagataagggacaaattatgggcagacaatggtgtaaaaaggcatggtg 

aatgataactcttgaaaacaagggagagagaggctcactggtcaatgggtactcaggtattggggaagccaggcccagcacttacc 

tttttaacacatgtgtctgtgtgtcacatgtataaatattgtgcctttatgtatgtgtatatttgtgagaaggggattgaaagaca 

catgttatcagcattgacactgactataatgactgaagaattaactttaagcgaaaaactgggagttttttctgactggcttggca 

CAAAAAATATAAATTATGGTATTTTGTTTACTrCTATTGCTCTAGTATTTTGTGACTAAGTAACAATTCTTGATACTAACAAACAC 

atggcattaactttcttataaatttattggctaagaaaaaactttatacatccatttattcccagtcttcatacatctttctcatg 

tagaggtttcatctactcaaaaacatattgctgcctcagtcacaaaataatttacaaatgaaacaacttagtgggcattagatgtt 

cttgtagaatgaaagtttctatatcaaggagtttagtacttactgggaaatatagatatgtaaacgactaataataaagcaggttc 

aactacagtcacattatttcaccaaatcatttattttttattcactaattcagtatccatttattaagcatttaatcaacttgtaa 

gaggaggaggaacttagaggttagagaatatgactatacaagctgtcattgttcccttagcttgtcattgttcactgaaaattgaa 

atggttctgctgttcctaacagttataggaagtaattttatttatccaagaaattcttaattggaaggatgggtaggagagaaaga 

aagtt taca aaggaattttaaatccccttttcctctaatgtttaagcagaggaaaaaattgttctccatgcatctttctaatcagg 

aagacctttaaaattgtgcatgtcttttctgtggtactttactaagcacctgctcggcgagagactgtaagggaaacagtgggata 

gatacatctaaagtttctcaaacttggcattattgacatttggggcttgaaaattctgtgttgtgggaggctgtctgacacgttat 

aaaatatttagcagcctccctgaccttgactcactagatgctaataggattcctataattgtgacatccaaaaagtctccacattg 

acaaatgtcccctggggggcaaaatcacccctctttgagaaccactgatgtggatgcaacaaagaatcaaccttaaccttacccat 
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TTGCATACTTTTCTACTATAAAGTTGTCTCGCATAGATTACGTAGAATTTCCAAGTGTATTATTTTATAAACGTGCCTTTCTTGGT 
TATTAGTAG AT ATTT CTTATTTT CAAGATGGTG ATCATGGTG TCTGTAT AAT TTCTGTTAGAATATCAG AG TTAGTGT ACCTGGAT 
ACTAAGGAGAAAGATAGAAAAGATAAAATATGTATCTTCAACATTTTGTATTCTGTGATGACCCTAAAAGCTAATGTGGGAGTTCT 
ATTGACTGTTATAAACTATTACAGAAGAAAAAGTGAAAGTGGAGAGTTAGGTCCACTGTGTGTGAACAATGGGAGGGTCTATGGAA 
5 TGATGCTTTCAGGTGGGCAGAGGCCTCGTGGAGGGTGGCCCCACACTCACCCCCAGAATCCAGAAGCCATTCCCACAGGAACTTCA 

GAGGGAGAGCATTTACATTTACAGGAAAGAAATGATACTTCTGAGCCTACATTTGCCACATATTCATTAAGTGCATTTGTTCAGGC 

attacagtaaaatgccatgggctgtgcttttcctcagctacagcctctctccctccaacctcacaccctgtcttcctgtcatgcct 

TTGTGAGAGCGCCACCACTCTGCGGTGCCTGGAGAGGAACCTGGAAACGCTGATAGTTCAGTGCATACTCGGTCATATGGAGACAG 
CAGGAAAGAGTCAGGGGCCAACTTGAAAGATTTGGGGCCTGGCTGTGGTTTGCAGGCTGTAGACACCAAACTATACTTTATAGAAC 
10 ATGTGAAAATATAGCCTGTATGGGTTACTCTCTTACTGATTGTCTAGATTTGATGCCTTACATTAAATCATTTTAAAACCAACTCT 

AGAAGTCTACTCAAATCCTGCATTTTCTAGTGGAATAGTGTCCCATGCATAAAACCCTGTTTCGCATAGGTGTAGGCTAGCTTACA 
GACCCTCTTACCATGTTGAGATTATTTCTAGAACTCAGGCTACTGAACCATCTGGTGCTCTGCCTGTGTCTTTCACATAGCTAAGA 
AGAAAATTTCCATTTAGCTTTCTGATATCTTGCTGTGCAAGTCTTCATGCTCTTTTTTTAAAAAAAATTTTAATTATAAATTCTTT 
CAAGCATATAGAAAGTTTAAAAATTGACATAACAGACACTATGTACTACAACACAAATTTAATAGGTATTAGCATCTTACCTTATT 
15 TGCTTTTGATAGCTCTCTCTCTCTCTCTCTGTCCTCTCTCTCTCTCAAATAAAATAGTTACAGCTAAAACCCCACTTATCCATCAC 

TTTGTCCTCCTTCCTTCTCTTAGGTAAGCTGCTACTCTGAACTTTCACTCCCCAAGATGTTTTTATATTTTTACTACATAAGAATG 
CATCTATAAATACTGGCATTTTCAAGAAAGTTAATTTTTACTAACTTCAACCCAAATTTGCCATTGTATAGGATGGCTCCTTTTCA 
GGGCAAACATAGGTTCAAACTGGACGCCATTGAAGATTAACTGGTACTCACTTTGATCCTATTGATTCCTCTTTGCTGTCTAGATA 
AAAATGTATTTGTCACAATGTAGTTTGTACTAACTCTTATAGCAAAAAATAATATTCAGAGAAAAATCTAGGGGAAGTAAGTATGC 

2 0 AGACTAACTCTTATATCTTGTCCTTTCATAAGAAAAATTTCCCATCATTAAACATTTAATAATCTATTATACTGCCTATAAAATTT 

CCCTTTAAAGTTTTTTCCATTCTAATTTCATCACGGAGCTCCTAATAGGAGAGGCTGGCAGAAAAGCACAGGAACCTTCCTCTAGG 
CCAAGCTTGTCCCTGCCTGCTTTTGACTCAGCAAGGAGTGCCAGGGAAGGCTCACTTCCCTATTTTTCCCGAAAGCCACGCGTGAA 
GTTTTAAAAATCAAACTGTGTTCCCTTTCACAGAGGTGGGTGACAAGAGAAGCAGCCCCATGGGACTTCAGAAACTCTCACCAATC 
CTCCTCTAGAGTGACCAGAAAGTACCCCTTCCTATCCTAACTAATGTGACACGTCCTTCTGTGTGGTCCACTCTATGCAAAACCAG 
25 AAATTGACAAGAATGACTTTGATTGTAAAGTACAAATAGCTTACCAGTTAGTATTCTTAGTTTCTCTTTAGTTATAAATATCAAAT 

GCAAGGGACTTGAAACCCAGCTGATAGAAGTGTAACTATTTTTAATCAAACATTTTCTGAAAGCTGGTTCTCACATATGTTGTCTT 
TCCTGAGTGTTTTATGTTGAGTGGAAGACGTGTTGAAATGTTTAGGTCAACAACAGCTTTTTTGTTGTCCCCTTCCACTACTGATT 
TAAAAAAAAAAAAAAAAGGCTCCACTCTTCGTGCCTTTCCTTAAAAATCCTAAATGTTAAGTTTCTGTCGAGGTCGAATAGAGACT 
ACCCGATCTGCTGTGGCATTTGAGGATATCACATATCCTTGCATAATCTCCCTTTCCTTTGTATAGACTTGTCTGATTCACGTGGT 
30 TTGGATCTATTTGGAGTACTAATTTAAAATAATTTAACCTGACTCAATTACTTAAAACAACAGGGGAGAAAATCACCAATAATCAG 

CTATGTGTGCGTATAGAACCTAGTTCATATCATTTATTAGGATTTCCATTGAACCCCTAAGCTGTTCACTGCGCAAGTATTTAATT 

agggaaaataaccatacccctatgtacattatactgtgtgttttgtaaaccatgagaaaagctgcttattgaacagaagggctttg 

taacctggggtctatggatccctgttggtggtttcagacgctttttagattcctaaatttatatgcagacttacacatgtatgtat 

gtgcattttttcttgggagatgagtataactttttatcatattttcaaagggaaagatttaacatggttaagaatcatgctatagc 

3 5 ttgtatcactttagctttttg atagcag ctatctttttaaatgatctatgtaatattttttaagattttttctttttttattcttg 

GATTTTTAATGAATTTTAAATGAAGTGAAATGCTTTATGTTGCTCAACACATAGCCCAGAAAGCCTCCCTTCAGTTTTCCAGTAGG 

TGGAAAAAAGATGAAACTGAATTGATGGCCAAAAGAGTTGAATGGGCTTCACTGCTTTTTCTTTCTTGCTCTTCCATACATTTGCA 

GATTAAGCATGAAGCTCACCATTAGTGATTGAAGCCAAAAGAGAGAAGGCAATTCATTGAACAAATATTGATTGAGCACTGTGTGT 

CAGGTACTGCTCTAGACAAGCAGACAAAACTCCCTCCCATATGTAACCACAATTGAGACTTATAGGTAATTTTTGTTGCAAGTAGT 

4 0 tcagaagttttgtattttgtcctaaaacaaaatattactttgtaaaatatttttttaaatagccctctaaatccgctgtatatatt 

CAAAGTC ACT ATTAT AAAGTG GAGAAAG CT ACTC ATT AG AG AAAACCT AT CACACAGAT AAT AGCTGGG AAG CTTAAC CCTT AG AA 

ATTATTAGGAGAGATATACACTCCTTGAATTTAAGAACTGTCTGAATTTTAAATTTTGTTTTGTCAGTTCTGGCTTGGTGACCTTC 
CTCTATTGGCCATTCCCATTTTTCTGCCCTCCACTCTTCCTTGACACATGATTATTTCTGGGACCACTGTTCAATCCGAAACAAAT 
CTCTGGTGGCTTCTTTTAAACCCAGTGGTCTCAGTCTGAAGGTATAGTGGGGCAACTCTCGGCATTCCATTCTGGAGTCTTGACCT 
45 CATAAAGTCACATATTGGCAATTCGCCTTGATAAGGTCAAGTGAACACACAGAAGCACTAAGATCCCCACATGTGTTCCACTGCCT 

CCTCCACAGACAAGTTGTTTTTCAACCCATCTGCAGGTCCAGAGGTGAAGCTGGAGGCTACCCTGCAGTCTCAGTCTTTTCTCCCC 
ACCCTCCAGATGGATTCCAAATAAGAAGCCTCCAGACTACCTTCACCTCCCTGGGGTCTCATGGACATGGGCTGGAAAGTGCTTGC 
AGACTTTCACAGACAATGCTTTTTGCCTTTAGGTCCCCTTCTACCCAACAGAATGATTATAATAATGGCTTGATGTGCTTACTTAC 
ATCATCTCATTTAATCATCACAGTAATCCACTGATGCAGGTTCTGTGATCCGCATTTTATAAATGAGGAAATTGAAGCCTAGAGAA 
50 ATTAAGAAGCTTAACTTGGGTCTCACAGGCTTTTAGAGATGGAGCCCAAGATTTCAGTTCATGCCATATGGTTTAAGGGCCTGCAC 

TCTTAACCATCGTGGAATACCATTCATTATCATAATGTTAAGGATCTGTTTCTACTTTGCAGGAATCTTTTAAATCTATGGTTCAC 
AATCATGGGTGGGCTTCAGAATCGTCCAAAAATGTTTCAACCACAGAGACGCCTGGGAACCACTGCACAATTGCTAAATCACAGTG 
CATCATCTAGCCAATCTTGGATTCTACAATAATTCTATGACAGTTTCTAAGAATACATGCCATTATATAATGGCAACATATTACAA 
CAGATAATTGAATAGATATTCAATGTATACCGTGGAATAGAATATTATGCCACTGTGTTTTAAAAAGATAATTAAGAGGATACGGC 
55 ACAACGTGGAAAACTGCTTATAACATAATATTAAGGATAAACCTCAGCTGGGCATAGTGGCTCACGCCTATAATCCCAACACTTTT 

GGGAGGCCAAGGCAGGAGGATTGCTTGAGCCCAGGATTTTGAGGCCAGCATGGGCAACATAGTGAGACCCTGTCTCTATAAAAAAA 
ATTTTTTAAAGAAAAAAAACAGGATTTCAAATTATTGCTAATATTTGTAGTGATTACAAATATTAGCTTCTTTTTATAAAGCCTGG 
GTGGAAGCATATAGATGTATCTTTAGCTTTATTTATTCATCCATGACTTAAAGAAGATTGGTTAACACCTGACTCCACCTTGAGTA 
GCAGAACATTGGACTGAAGGAAAAAAAAAAATGTGAAGCTGTCTTACTTAGCTACAGTTTCCAGCATGTTTTCTCAGGAGCTCTAT 
60 GGGAGACAGTGCAGTGTGGCTCTCAAACCTTACTACCCATAAAAATCTGCTTCAAAACCTACTTAAAATATCGATTTTATTCCATT 

TCCAAAGCCTGGTAGAGTAGGTAATTCTCCCACTACAATACACTTAGTAACACTAGAAAAAAAATATAACATTTTCTTTAATGCAT 
AGCTGAGTTTATTAGAAAGTATGAAAACTACTGGGGCGCCGTAAGACAAAAGAAAACTTTGGGAAAACACAATAGGATATGGGTGG 
ACTTTGGGGCCACAGCTGCCCTGGAAATATTTGCTGACCTAGATAATCAAGAAGCTTGGTTTTTAACAGCTTCCTAGAGACAAAAG 
ATAAGGCCTTGGGCCTTTCCAATCTGAGGAATTGAAACTGCAATCACCCACTTAATTCAGGACTCTCTCAGGGCTATAGTTTCTGT 
65 TGATGGGTGATCCTCAGGCAGAGAGGTGATGAGGAAGTTGCCTGTCTCAGCCTAGGGGGAATCAGAAGATAAAATGCCTCTCTTGA 

GAATCAATAACTACAAGCCCAAT TCTTACAG ATTCAGAGTT AAGTGTATGCT CCCTGAATAG AGT AGG AAAC CCCAAG TCTAGAAA 
TGAATATGAAGTTGTTCCACATTGGGGATACCCTCAGAGCCTTGCAGAAAAGCATAAAAATGTATGTGGCTCAAAGAATCATGAGC 
TCCTGATCAAAAATTAGAAAATATGTATGCAAATAAGCCACTCTGTTTAAGAACTGGCAGAACAATGAAAAGCAGAATTAAATCCT 
CAGAATCTTCAGATAATTGAATTACCAATTGTTTGATATATAAATACAAAATAAGTTTGGAATAGAAAACAGACCAGGCAGAATGA 
7 o AAATAAAACCAAGTCGAATTTTTAAAATTAAATGTGCGACACTGAAAATGATTCAACATAGTTAACATGGATAATTTGAAAGAAAG 

GATGAGCTGGCAGGTACAAAAGAAGGAGTAAGAGGTGTCTAGTTGAAGTCCTAGAAAGAAGTATTACAACTGCAGATTTCTGGCTC 
TACATTTACAGTTTCTAGGTCTGGGGTGAGGTTTAGGTGGTTGTGGACCACACTTTTAGGTTTTAAAGCATTGGCTCTGAAGTCAT 

ttggttcagggctgggcatgatgttggttcctagttttgcgacttgcagtgttacttaacttggctaagcatcagcttccttatct 
atgaaactgaaaaaataatacctatgtcataggatatatgtgtaaatcaagttattcagtacatgccacacagtaagcacttaaaa 
7 5 atgacagttgcttctatttttatataaccaaatacactactacaaatattgagtggcagctttgctggttcatttatggattcatg 
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GAGCTACACAAAACCTTCACCAGTCTATTAATTTATTTTTAGTACAGTCTCTCTAATCAGTATTGCTTCCACTGTATATTGACCCC 

ATATCCTTTCTTCTGTCTGGGGTTAAGATAGGAGACTGAGATCAGCTGTGTCAAAAGCTTTCTTTTAGATGTAACACATGATTTCT 

tatgaaaatctcataggtaggataccagaaaggaatttattaaattcttgttaggctccttagttgtattagttttgtagggcagt 
gttttaatttaggatacttatgatagagagcaccccttccataatcaggagaaacacaagatggaaataaagattttattacttag 
5 tggtcctggggagcacacagcactccagggaaggccacacaccaagatcagggagcatgtggagaaagagagagaaaggaactcac 

gggccattgcctttactgggtccaggacattatccaaacaggtttcccacagggagttttaataggtgggtttcaagcaagcaggt 
atgagttccaggaggtcacagtgtgatgaagaagaagtcactgtggcatatctgcacagtccatgcgaggtgtgagcatcagtgaa 
gaccagtcaggtaggctatatgtagctggcccatggggaggcgatcaccaggtggcaattgtataatgcagatatctagattggcc 
acatagaggaaccgggaggaggtgtagtactggaaactgcgtcgacggtcactgagccctgctttaggtatgagaaagtccagctt 
10 atattcagaatggatgcaaaggcagcataaaattaaaagcattcactgccagctgccataacaagttaccacaaactaggtggttt 

aaagcaaccgaaatttattctttcacagttctggatgctagaagtccaatatcatggtcttcgcagggccgtgccccctttgaagg 
ctctaggcaataatccttccttgcctgtttctagcttcttgtggttgctgacaattcatggcagtttgtgacttgcagctgcatca 
ttccaatttctgtctccatcttcacatgaatactgtcttctctctgtgtccctgtgtccaaatctccctcttctttctcttagaga 
cctgtcattgtgtttacggcatccataaccctatgtgacctcatcttaactaatcataattgcaacgaccccatttccagataata 
15 caatattctgaggctctgggtagatgtgaattctgggggtacacgattcagcccactacaaacatattgtggcattgaggttataa 

gccagtagccctacaagtataggatgatgcccatttcagcctgataatacactccgaaagagatcacatggtaacattgttgcctc 
agttaatcatagaaatactcaattagtatagaaataacaagaaaaatgctttgttattctcatgtgtcatttatcgagttcttact 
atgtatctgttattgttatccttatacacttctgcacaaaagatggttttatcccaagttttagcttagaaactgaggcttaatga 
gtaacttgaccaagaatggcttctctttctccatttccttcctctcatggtgttgttttatatacataaaataatatatattattc 
20 tattaatatagattaatatatgtatttatatatgtacattttatatatgtataaaacttatgttgtaagttttatatacatataat 

atatattctgtttatatattgaatttatatatatataaaacttaacactattaagtcttaacactattaagtttcatggtgttgag 
ttatatagttctattaattatatatatatggggggaggggtgtttctccagcctagacttccactttgaaatgtagtctccaggct 
cagccacttgtttgacattgccacttggatgtctggtagacttaacatattcacaactgaatttcaaatcttccccaccaatctgc 
tctgcctcatagcttcccctttccggaatgtggttgctccatccttccagttgtacaggccccaaatcttggagttttccttgact 

25 CCTCTCTTCTTCTCAAATCCCACATGTAATCCATCAGGTAGTCTTATTGGCTGTGCCTTCACACTTTTTTCAGAAACTAATTATTC 

TTCAGCACCTCCAATGCTGCCACCCTGGTATAAGCTACCATCCTCAGCATCTTTCTTCCAGTGGATTTTAGCATCCATGAATGATT 
ATTTCCTAAATCAATTATCAATAATTGTTATAAATTTGTGATTTTTCTATTTCTATCCTTCCTGTCACTTTTCCTGGTTTTTTTAA 
AAGAGCTTTCTTCATTCTTCTTTAAAAAAAATTAAAATTAACATCAGTATGAACTCGTGGATTCTTTTGTTATTCATTGTACTATA 
AGCCATTCCTGTCATTATTCATTTTGATTCTTAAATTGTCCTATTCTTGGCCAGTGGGAGTCTTTCATGCTAGCTCCTATGTCTTT 

3 0 TTGATATGTCCCTATCTTTTTTTTCCTAACACTTTCCTTATTTCTGAAATTATAAGCTATTCTAGGTTCACCCTATACCTTCACTA 

CCCCAGTCCAGGCATCGTCTGTCTCTCTAAGAAGTCCTAGTTCCTTTTAGCAGGAGAAGTTTTTCTAGACTCTTTCATTAGGCAGA 

GCTACAAAATTGATTATTTTAAAAATCTCGAGTTCATACACTAATTCATAATTCTAATTCCAATCCAACACTGCAGGCTTCTTCCC 

tccctcccctcatcccatacttgtatttggatttgagatatgaaatgtgtatctcatatcccatatttcttcagtaactgaaaacc 
ctcatcatcaatgatagcagcatgcttactcattttgctcagtccaataattcacacacatttgtagaaaaatagaatagttttag 
35 aatggctataccaatatctgcaagcttactatattcggttcaaaatttctttgtagttcttttgaccaaatgtattcaacagagag 

cattcagtcagagtaatgtgtacaaaagttacttggattaaattttttccttctgtgtatttatgtttccattgagctatagagtt 

AAGCTATTTTTTTATTTCTATTCCATTTTAGGGGTTTTCCCATCCCTGTTGATTTAGTAATTTTATTTTTTGAATATCAACATTTG 

TCAGTTTCACATCTrTCATTTATATGAGATTAACTAGACCCTTTAGAAATCATTATAAAGTCAGGTTGTTCTATTAATTTTTAAAA 

TAGGTGTATAAAAACCAAAGGGATCAATCAGAGCCTTGATTTAAAGTACGTTCTGAATTATTTCAGACACCCGAATCCATCTAAAC 

4 0 CCAGAACATTTCATTTGTAGATTTCAAAGACTTCTTGGCCTTCCTACCTTCCTTACATTTATGTAGCATGTGTTTATCCAAGGCAC 

ACCACCTGCCAGGCACAGTGCTGGGCTCTGTGTTGACACACATGAATGTGATCATCTTTCTGTAGCCCCCAGGTTACATGGCACCA 
CAGCCAAGATACAGACATGTGTGAGAGAGTAATCAGGGTATTACTCAGGATTTGCTGGAGGAATCCCTCTTCAAAGGATATTCTAA 
ATTGGTGTGTGTGTGTGTGTGTGCGCGCGCGCGCGCATGTGTGTGTGTGTGTGTGTTGAGGTGGACTGGGAGAAAATATACCCTCC 
TTGAGATCACCTCCTGGCTAGATAGTCTCTCCCTTCTCTGTTTGTGATAGAATGCAAGTGGAATTTGACAGGTGTACTTCTCAAAC 
45 TAGAAACTAGAGAGCTGCTATCTCAGTCACCGTAAGAAGAACGAATCACACCAAACCTACATCATTGTCTTCTATGACAGGATTTC 

tacaagggtgagatagtgagatgctggagatccctgttttggtagttcagggattcacagcatctcccatgctggtgatgtcaacc 

TGAAGAGATATTTCTAGTGATAGGTTCCAGGGATCTTTCACCGAACACTTTAATATATTTTATCATTGTCCTGAATACAGCCCTAT 

AAGGTTCTTACTAAATTTGCAGGTGACATGAAGTGATAGACAACAAACAATTTGAATTCAAATTAATTTTGAAAGCTGAGACAATG 

GACCCAATTCTTCAGCAATTATATTTAAAAGATATAAATACATGCAGAAAACAAATTACAAGTACAGAGTGGAAGAGAGATGATTT 

5 0 AGCAGCAACGCATGCAAAGAGATCTAGGAGTTTTAGTTAATAACAGACTCAACATGAACCAGCAATG caatgtgactacgaaacaa 

GTAATTCCTCATTAGGCTGCATTAATGGAAACACGATACATAAGACCAAGGAAGTGGTGGTCTCATTTGCACTCTGTGATGAAAGG 
CCACACCAGGAATACAGTGTAGTACTGCTGGGCACCACATTTGTAGAGAAATAGAAACCAACTTGAGTGTCTTCAGAGCAGAATGG 
TG AGAGAACTCAAACTT C ATT CAAATGAGG AG TAGTT ACTG AG CCTGAG AAATTTATAG CCTGGAGGATTTGGTTG TCT TCAAAT A 
TATGAATGGCTGTG ATGGGGAAAAAAGGATT AAATGTGT C CT GTTGTCACAAG AGGATGAAATAAGGAG CGGTGAATGG AAGCCCC 
55 AGGCGATAGAGGTTTCAGTTGCTGCTGACAGTCAGGGCTGTCTGAGGATGGAATGTATTGCCTCAGGACAAAGTGAGTTCATTGTC 

ACTGAATTGGTTCAAAAATGACCAGGAAGACTACAGGGCAGGGAAGCTAACTTGTATTACAATAAGTAATTTTTTTCTTTTTTATT 
TGTATGCCCTTAGAAAGATGTTTACTTAACTTGATAAATCTGTAACAAGGGATAATCAAGATTTGGTTATAGGACAATTACAATTT 
T CTG AC AGATCCCCCAAAAT AAT AGAAATTAATAG CTTACACACTACTTTATCCAAGCTGTAGAATGTATAACTTACTTCAT ATAC 
TttgTGTTTAGTCAGTTTATACAGGCTGAACAACATAAAGTTAAGACATAAAAGGGTTTTTTTTGCAGGTTTAAAGTACTACCATT 

60 tttccaaattactggctgatcctagaactttgagaaactttggtgtttccccccttcctacttttgtttacatcatagtacgtaga 

tggtacaatattttggttaacctcagtctgacacttagattgtgttctcttttgccctattaatgtctagagtgtaaaaagaccag 
taaagtagcaccaagaaatcaaagaaaatttcccagttctactcacttgtaattctcttaatttagtaggggctttccacaggaaa 
tcacaatagaatagttgaaatgctctttatcttatgtactttccttctgaagaaagggacagttaattggctttgttcccaacatg 
gtccaaatttttatacagggcagctgtatttactgtagtacaaaggagattctacaccgaatgatgtctctaagtattttcaataa 
65 ttaagaacctaattgcttctctagccagtgggtttcagtgaaagtgataaaatagattttctaagcaagaaaaatacataatgagg 

gtggttgtatacctttaagaaaaaagaaatcagtgatattcaatcccaagtaaatttggatatcacagagtcagagatattcttaa 
ttattttaaattaaatttgagtcaaaaacaatgtgtttaaagactttaaaatcattttaaaagaatgttagaaatttacattaata 
atttctattttcaatgaataaatgagaaacctagaatttttgttttggacacactttgatcatatctaatgtgttctacttcctct 
aattatttttatgttattaggatttttaaaaaacctcttagattaaaatttctcagtgtatctttgtttgcgtgtctttttttctc 
70 tctccacttatgtaattgaagcatttctgacatatcctcagaacacacagattcttatcaggacttaactacccagggcagggccc 

tccttggatttactgaaaataaacactttgggtactcagtctcagttttaatgacaaaagttgaaatctttgcctaacatgaaggt 
ttttctttgtctctaaattttgattttccatgctatcagaggtcccattgcaacaggtaatttgagtgttgattgtatgttttctc 
agtttgtaattgtggtgaaatgtatttaaaatgttcacaattttaaagttaagtttacctataaggttctttccaactcagaaatt 
ctgtg atgg taaactttttttttgtagtttgaaaatgtgatctttggatgttgtcttctgtgtcctatgcatatgactaggaatca 
7 5 tagaattttagagctggaaaatgagtgagacattatctagtgattctgcaaatgaagaattaaaaggcccaaagaggttaggtgac 
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tcacgcagtatcatagcagtacctggtgactagaactctggccacctactgcagcactaaaaattaacccaaatgtttttatctga 
aaatttgcagacttcaggctaggcctgtaaataaataaataagaagttaaaacatatttgagaaaggtaagcttaatatgccacat 
ttgggaaaagatgtgcctgacacaaatgtatttggtgtaatagagaacattcttccattataccgaaatgaaaattttgaacattc 
tcaaaattcttgaattttgagacatttatgttaagcacagtttattcagactctctataaactgtgctgtcatccctgttgttttc 
5 tccaagcggaatcatacttaaattacaactttagggagtttaatgtttcctatttttgcactcctgggatatttttcagtgactca 

gaagcataaactgacactgtgaagttaaggctgtgttccagtgggaatgacagcatgtctctaggacgctgatggagaaagccctc 
ctcatgcagctgtcttgcggagtctccctgctggtggtgaatgtgagatcacacagggccagcagccagggcagtacatctctgag 
tctcgcttctggttttacctagagccaacccttggtgattgtttgcctccttggccaagcccccacacaataggaaaactgtgtct 
caaggtcgaattctattaatacctgagaggtgaatttataaacatttaagatgttttagcatctctgcagccagtgtctctgtaaa 
1 0 tgaaaattgcttctcgaagtagaaaagcataagggagtacaagggcttcaaaaaaaaatccttttaggaataagaatattgccagg 

gttaggtgttcctaactggtttcaagcagaggagttagtaaaattccaaaagttaatcagcttcatgtactcaacttttgctagga 
ctttgcagaaactcctcagggatccctcagagttagattagggagatgaaccctgccaaaggacagtaaccattcaacagctggat 
agcctgttgggccccactgtcctcagcctttcctaatgttgcctgggaacaccacttttctgctccctcctttttcagtgtagcct 
ggagacaattatttatttattcactagctcttttaacaaatattgattaagtaggtactggttctgttctaggggttggaaaaaca 
15 gagaaaattaaatagtgcctttgtcctcaggaaacaatccatttaatagagagacgaagatatgcccttaaatacctgaatcacca 

gcataaccagcacctgcggctgccatgtgggaattgttgaacaagataatttttgaatgaaagagtaaatgacctaattgctctaa 
tgtaaagataaatttctaagagtcggctagttgggatgattatagaaggattcaagggagagatgtatgaaagcatagatctaacg 
agagaaaacagcacagcagaaaaagcagcaaaggctcaaaagtagaaatctctgagatcgaatggagaatagtaaataatttgctg 
gaatgaagagcacgtggaaggcaagggtggtaagaaggctggagatagtagataaggccaaatcatgcaaggatttaaactgtatg 

2 0 TTTTTAGAAAATGGGTAAGCTATAGAAATTTTATATAGGAATGAGAAATTATCAGCAGCATTGTGCTTTAGGACTACAAATCTGGT 

AGCAATCTGCTAACTGATATTGGAAGGGAAAGGCCCAGAGACACTAGTTGGAAGAATTGCAGTGATTCTTCATGAGCTAAACTAAG 
AGTTCAAGCTAAGATAGATAAACTAAGGAATGAGAATGGAAGAAAGGGACAAACTGAGATTTTTGGGGTGGTACTCAGCTGAAGTT 
TGGCAACTGGTTAAACATAAAAGACAAGAGACAGAGAGGAATCCAAGATGAAAAGACGATTTTGCTGCACTTTTTTAGAAGGCAGC 
ATTTGTATTTCCATTTCCAGGAGGTGGAGTAGCTTTGAGAAGAAAGGTGATTAGTTCAGTTTTGGGCACATTGAGCTGTAACGGTA 
25 TTATGGACAGGAAGATACCCTACAAACAGCTGGAAATTTTGCACATGCTTAAAAAGAAGATGAGAACATGAGATTTCAATTTAGCC 

atcatctgcatggagtagacaattcaatccaggagacttgataagaatgtcaagggagtgatcacgataaaggtgagaaatggact 

gagcatcgatctctgctgaaacatctctttgagcaggaagaagagtgccttagcaaaagcagccagtgaaatggggagttggggga 

gactttcaaggagggaatggtaacatatcccattcccaaagaggtcaagtagggttgaggaataataaatggctagtgggtttgga 

aacatggaatctgtcatgacctttacacactttttcatttgatggatcgggggattacttacatttgcaaagggcctcagattaag 

3 0 tggtaatggttcagcattagtaattagagattttcttatgtactttgtagggagaaatagaatggcattcaaacaggtttaagttc 

ctcttaagaacctttctcattggattgtagagaagagcaaatgaaagaatcgttcagtatttcttggtatcatgcccagcccatag 

atctgtagacaagggaaaaaatcctttggaagagagaaagagaagggtaattcaagaagatcaggaataaacattaagggtaaaaa 
cagaatggttagccctggaaaagggaacaaacatgtttctctgaattaggagaggatatgtgaagtaacagggatgttttgagcct 
35 cagtaacagtaaggagaagagagagtgaaggaacttgcacgcagtgacttctaccttctcattaaagtcaagagagaatctcaact 

gcagatatctgcttaaggtaggaagagagaaataagaattgctgtcatttattttgtggttttgatatagcaaaaactgtactaga 
cactttacctcctttaatcctcagaaaacttagagattatatatttgtattcacattctacaaatgagaaagcaagtaaaaaagtt 
aagtaactctcccagagtcccccagatggtcatgggagcccagattcagagccagctatgtcttactccaaagcctgtgctcttta 
ttgaaacatactccactagtttgagatcttggaggtgtacccctgcactactatcaggactacccctgataaagtcctgtggggta 
40 gttgttcctatccatcaccacagtgaatatcaaagaagggccctctcatttgaggaataacagacagtgaaattgagatggaccag 

aaatgcaaatcctggatccctgagggaaacaacaaaatgaagcatagaggaaatatctgagtctggtgccaagactcatcagtaca 
agagagaatgcctaatgggcaatagcagttagggtgggaaaagagaagtacaagggggtgtcttggaatttgagggaagaactgct 
gccttagttttcgaaggatgattattcgagagttgccctcccttcactttctcacagctggcagaattcctacctcttagtggtta 
gattcctttttaccagatactgtagggccagtgcagcaaccagagcccccagccagaaaccctgcctccaatttagaccagtgttc 

4 5 tgctctggtgtgtaataatcatattctaatttaaatagcctattgagatgctacattgatatctagcctttttttttttttttttt 

acttttaagttttatgtgcaggatgtgcaggtttgttacataggtagacgtgtcatgggggtttgttgtactgattatttcatcac 
tcaggtattaagcctaatatctgttagttctttttcctggtcctgtctgtcctcccaccctccaccctttgataggccccagtgtg 
tgttgtttccctctatgtggcaatgtgttctcat'catttagctcccacttataagtgagaatatgcagtatctgtaataatgggtt 
ttctgttctcgtgttagtttgctaaggataatgacctccagctccatccatgtccctgcaaaggacatgatcttgttctttttcat 
50 ttctgcatagtattcaattggccattttttaaaagacaaaataacaaaaaaaagagtacagttatctccactcctcacccactacc 

tgccacctaacccaaccctttatattttagtaattgccttccataaataacattttatcctgtcttaattatgcattcattagtgt 
attaattattgaatgcccacaatatgacaagcattatttcaagcactgaggatacagcagagaataaatcaatatcctcactgttt 
ttattccatttttttaagagacagggtctcaccctgttgcccaggctggagtgcagtggtgcgatcatagcccaatgccaccttga 
acttctgggctcaaaggacactcctacctcagtctcccaagtagccggaactacaggtgcacactaccacacccagcttccccact 

5 5 ctgagcctccatcctaatggagaagagaggcagtaatcaaaatacatgaaatgtgtagttattagatggttattaatgtatagaga 

aaaattaagcagagaaaggagcaagggattagggggtcaaagttttggtaggggtagagtggtcagtgaaggccaccttgagagat 

ggcaattatgtaaagcctgaaagcaggtaagaaatatacaggtatacagatgtccctggaaagagtgttctaggcagaagaaatag 

aaagtgcaaaagctaagattgctcacctggcaagttcaagaacagtgagaaactgatgtggctgcataggagtaagaagaaaaagg 

acggagaggacatgagatggtcagatagcctagggccttgtaagccattataacgattttgtcttttaatatagagaaatattaaa 

6 0 ggtttttgttttaactttttaacatagaaaaatgtaatcatatacaaacacagaatagtataatgagcccccttgcactaatcact 

cagctttaacagctttcactttgggaggattttgagtgaaggagtgataagacatggcatggcatgacatggcttgaacaggatca 
ctcaggaaaataagccatggggagacaggacaagcagaggaaacacaggagcaaaagcttaggagacagatgatggtggctggaaa 
ccaagggagtagcagtgaaggtggtgagaagtgatcagatagaggatatttttttgaagatttgaattaatattatatatattata 
ctttaaagaagaatttgaaaatgcatgtagtgtagtaaagatggtaagaaatacagaaaagaggccaggcacagtggctcatgcca 
65 gtaatcctagcactttaggaggcttaggtgggaagctcccttgaggccatgagttcaaggccagcccgggcaacatagtgagactc 

tgtctatatggaaaaaaaaattaaccaggtgtggtggcatgcacctgtagtcctagctacctaggaggctgaggcaggaagattgc 
ctgagccaggaggttgagtcttcagtgagccatgatcataccactgtactccagcctgaatggcagagcaagaccctgtcccttta 
aaaaaaaaaaaaaagaaagaaagaaaaagaaatataagaaatggcactagaatatcagtattatatacattattttctgtttaaaa 
atccacacaactggcaaaaaaaagtgacatacatgaacatttataagacagtgcatttataaattacaaactctctgctcctccca 
70 tattattttgcagtgatgaatgattaggccatccaaacgtaaagatttatttgtaatttgctaatgatggaatgacaccttttgag 

gtacaagttcccagcaattcttggaattagcaatagtgtgttacttctttctcgaaagaagcatgatttgtaagcagctatatctg 
atgtagtaaaactgaaagttaaaataaaaaaggaaaccgtgggtcaaagtatgagggaaaagataaaactttcagagcaaagttat 

ACATAGAGATTTTATTCATCGTCTCTGTGTAACTCACGAGAACTTCTTAGCTTATTTATTATGTCAAATGGCAGTTTGCTCTTCTA 

atcccagcctgatatcatgagccatatatgctgttggtcattcaaaaagggcactaaacaaggtgaaagaatgtcagtgaatcaat 
75 GCAACTCCATGAGTACTACCAGGAAAAGAAAAACAAAAAAACATGCCATTAATAGTGGGTCAAAGAGGATTTTTTTCATGCCATCC 
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CCTACCTTACTGAGAATACCACATTTATATTCAGAAGACTCATAATGAATTCCAGAGTCCTCTGTGTCTTGGCTGTATGACTTTGG 

gttatgtcactttgttaatctgtttgaacttctgttttcttatctacaaaataggggtaatagagtcaacitctgcctccctcacag 

GGACTTTCGGAGGCCCAAGGGTCTTTACAAATAAT AGAGAAGGAAAGAAACTGG CACTTTAATAGTACCTACCATGTACCAGGGAC 
TGCGTAGTCCCCACGGCAGCCCTCTGAAGTCATGTGATTGGCCCATTGTGTAGATGTAGAGCTTAAGACTCAGAGAGGTTATTTAA 
5 TCTGTGTAAGGCCACAGAGCTAGGAGGGGGAAAAGCTGGGATTGGATCACTGACTAGATCAACTTGAAATCTCCTGCCTGACAGAG 

AAAGAAGAGACTAACTTTACTAAGCATCTTTTTATGCCAGAAACTGTGTTGGACATAATTCTGTACTATCTTATTTGGTAAAGGTC 
ATTCTGTCCTTCCTGGTTGCCCTGGTTGCTCAACAAGTAATAAACAATAAAGCCTGACTGTTTTTCATCCCTGAGAGAAGAAATAT 
TATTAAAATAGCGTTATTCTCTTTCTTTCTTTCCTTTTTTTTTTTTTTGTGTGTGTGTGTGTGTGCGCCTGATAATCTGACTTGCA 
ACCTCACAGAAAAGAATGAATGCATGGTTTCATGTCTGTGGCATGACTCTGTGAAGGAGCCTTGCAAGGGGACAGATACACCTCTA 
10 CCACTTCTTATAGCCATTCCTGAGACCTCTCTTCTCACAACACATACCAGCAAAGCCAAACAAACAAGGTGTTTAGGAATAACTGT 

CATCIATCAACACTCTCTAGGCAAAGTAGAACTATGAAACACTGAGGAGACTGCACACACACAGAAGAAAAAATGATCATGTCACA 
TGGTAGCACAGAGCAATGGGAAATGTGAATAGTTTGTTGAGGTGGACAGACCCAAGCTCAAGGATTGCCTGATCGCTCCATTTATA 
GGAACCATGGCAACCTACCTTATCTTACTGAGCCTCAGTTCCTCCAGCTGTGAAATGGGGTACAACCTCTGACCCCACAGGGCTGT 
TGTGGGGATTATCTGAGTTAGCATGTTCCATAAAACACAGTAAGTTAGAAAGTATAGCTGTATAGGCTCTGGGAGTTTAACAAGCA 
15 AGAGAAATTTGACAGTAATCATTTAGTTACTGAACCCTGTCTTCATATTGCGCTAGGTTGCATATGGTTTTCCTGCCTGTCCCTTC 

CAATCACATTTCAGAAAAAAGGAGGCAGTAGTGGAGCCTTGTGGGCTAAAGTGGTGAGGAGGGTGTCATGGAAGATTCAGGTTCAG 
GTCTTCCTCTTGAAGAATGGGTGCTTCTCAATAGGGAAGTGGAGGAACAACCTGGGAGTTGTCAGCTTGAAGAAAATCCTGAGACG 
TGATAATGGGTAGGTCCAAGGAGGTCCTGAGTAGGACTCTGAGCACAGAGCCTTTCTTTGCATGTGCTGTTTTTCCTGCCAGCAAG 
ACCCTCTAAACCCTTTGGCCTCACCCACCCCCTTGCCTGGTTATACTCCTAGCCTTCTTTCAGATCTCCACCCTCAGTACTCCCTC 
2 0 AGGAAGCTTTCCCTGACCTCCTGACCCAGTCAAGTGCTTCTTATATATCTCCTTTGTAAGCTCTTCTCAGTTACACTTTTACATTT 

ATTTGTGAGATTATTTGATTAGTGTCAGTCCCACTCTTTAATTCTCCACAAGAACAGAGATTGTGTCTGTTCTGCATTCACCATGC 
ATCGCTTCATCCCCTAGTTTACTGCAGTGTGTGGAACATAGGACGGGCTTTAAATACTCGCTGAATAAATAGAGAAATGTTGGTTA 
TTAGTGAGGT ATTACCTAGGTGGGAGAGAGGATTT AT ATTTGGGATTGCT AATCC CATTAAGTG CCAAG CACTGCATT AACT CATT 
TAATCCTAAAAAAAAGTCCTATGAAATCAAGTGTATTATTCCTTTTAACTTTAAAGACAGAGAAACTGAAATCCAGAGATGTTAAC 
2 5 CATCTTTCCCCGTTGACACAGCTAAGTGGTAACAGTCGGTCTTGAGCCGGGCAGCCTGGCTTCAGACTTCCTAGACTTTACCACAT 

TGTTCTGCTGCTTAGTGCAGTAGAGGACAAAGTGAGGTGCACACGTGAAGTCAGGACAGATTTCCGTTTGAAAATTGTGTATTTTC 
CCCTCCTCTTCTTCATTACCATTGTCATCATCATCATCATCAATCACTTCACAAGCAAAGCTAAGCAGAAAAGAACTACTTCATGT 
ATCACCTCTTACATTCATGTTAACTCTACATTCTGCCAAAGTGATTTGGCTGAATTTACCCAAAGAGCAAAGTGGACATTTCAAAT 
CCTGATTCCTAGAAAATTATAGACTACATCCTGTAACCACCTTTGAAGAACCAGCATGTACTTTACCCCAACGTGACAAAATTGTT 
30 TTAAATAAAAAGAGGTAATTTGACTAAGATTGGTATGATCTGAGACCCATGGTTTCTACATCTTATTCAAAAAGCAGATCCAGCAT 

gtggtcatcagtaggtattgagtcataaagctcctggaagaaaatcttaagtttcatcaagaatgccaagaagtcctgggtgtctc 

CAAG AATGATAGCTGTT ACTATAATAAC AT AATTACTACTGGAAAATT AGCAAAG C C CAAT AAAATATGGCATG CAAAAAAAT ATT 
TACCCTGGAAATAGAAGTGACCTAAATCAGTCGTTTATTCCAGCCACCTGCTTTTAGATAGTACTTAAAAAAAAAACTTTCAGGAT 
GGTCATATTGTTTAAAGTTCTCTAGGTGGAAGAGTACTTTACAGTAATAAATTAATAAATAAGACAAGTTAATGCTTTTAAACTAC 
35 TATTATTTGTTGAGCATTGTTGTAAAGGCTTTACATGCATTAATGTATTTAGTCCTCACAACAACCCTTTGAGATACTATTATCAT 

CATCTCCCTTTTACAGATGGGGAAACTGAGCAGTGCCCAAAGTCACACAACCAGGAAATGGGGAACTATCTTCAAGCCCAGCTGGT 
TTGCGCCTAAAGTCCATGCTCTTACAGTGTCCCTGGGTAGCTGAGTACTCAGTTTTGTCACCTTTGTCTCCTTGACTTTAACTGAA 

CACTGCAACCTCCACCTCCTGGGTTCAAGTGATTCTCCTGCCGCCTGCCGAATAGCTGGGATTACAGGTGCACACCACCATGCCCG 

40 gctaatattttgtatttttagtaaagacagggcttcaccatgttggccaggctggtctcaaactcctgacctcaggtgatctaccc 

gtctcggcctcccaaagtgctgggattacaggcatgagccaccacgcccggcccgaaagcttaactcttaataagagcctgcaatg 
ttcagacgctttgaaaaaaacctaacagacacagttgctctctataaacttaattttcaaaggaaccactattcaaagaagtaaaa 
gggagactgaataaaaagaactaagttctccgtagagcaaatgaatttctgaatcgattgcaaacagttctccgtcatcatgacat 
cctatgaagtatggtctcccccatgttagagtgccagtgtcttcatgtaccatataacttgcaaatagtatcactgtcttctcaca 
4 5 cttcagctttcttctttcatcagtattttggaaagtccacaaaacccagggggctccctgtctgttgccctgtggtctctgtgaaa 

accagatgatgcgatgctgacttggactctttcaaatggatccaacagcacatgagtcactggcagcatgttcagctcctttacct 
caggaattacccagttcctcattcttgccacccttcagccgtgaagtagtaatatgaaaaatacatgagtactttttgaggatacc 
tcggacctctttccttcagtaccagagactaattgcctcataatggtaacattgaagagcccagttatctgacgtgattgggcttt 
aattatggattccttctggtgtcctattaaattggaaagcctagctgatttcacccaaatgaagcattacctcatgccttgctctc 
50 ttgcattcctgtgctggtgtcacttaaaagtgtaattacatggtttatttcgtgttctttcactcttgatttattgctgaagaagc 

ccctgtgggatatatcatcataacaaagactgatttcagatgtcaacaccaagaaacacaactggcatcagcaatctatagagagt 
atctagggacagcagtcagctttggagaaaacccagaacttctcattccccatcccacatttaagggcaaagactttctccttgtt 
aaagggaaagcactgagttcataattagctttatacccagagttttttttttttaaatgttatacctgtttaagaaattttttgtg 
ctttgaggtggtcaagatcaaatttaattagcaaccctcttcgtgattggcttgctctggggaccctgctctttgagaaggaggtt 
55 agaaggtttagaagcaaacctttgcagcagttctagccaagtgcatgcatacaggccttgaggtggagctgcacagttgactgtag 

gggagtctgtcctttgttgacgagtgaaacttctctccctgcaaaccctctggggaataatgccaactctgatcagcttttcgact 
cttggatgaaatattgggttgggaaaaagtccctactaagaaaattgtaccaaaaccctgcttcaataaaatatgaatccatttaa 
tgaagtttatagtagaagtaggctagtcgaaaaggattctgtctctttccaagtattattggcaggtttagggtcttcctcaagtt 
tatatcattaggacttccatcaaagagttatctttaggtgtgattcccatcctccctccctctctccctccctccctccgtcccat 
6 0 cgttccttcctccctttcctccttccttttctacctttctttttctctctgtctctctttctttcaagctgtgggctgcttgtaca 

gatttatgcattttgaattactgcatagttgagagatttggggcttaggttattcagttcttcaaaaagtacagtatgagctaagg 
agatagggtgaccaactaatctaggttttggctccaaaaaccctgtgtcccagaaaacccctcagtcctaggcaaaccaggatagt 

AGTT CATCTTGTG AGG AGATTAT AGTG CATTTC C AAGT ATTT AGCTG AATTT ATC ACAG GG CTCTG ACTTG AT AGGATTTAAGAGG 
GTTAAAATAAGGTCTTTTCTGTTATGTTAGTGTGACTTTAGTCTTGGCACTTTCTCAAGGAAGGAATCCAGTCTACTACAGGGGCT 

6 5 AGGTGACTAAGGAGAAGAAAGAGGATATCTAAGTGTTTTTTGCTAAAAATGTCATTATCTCCATGCTATrrCCTTTTTATTGCTAT 

TGTCATCATTTTAAAGACATACCAATAAGAAATAAATTACTTTAAATAGAAAACTCTAATTTTATCAAGCAACAGCAAACAGGGGT 
GAAATCTAAGGATTTGTACTTAAGGAGTACACTTTTTTGAATTGAAGAAACTTACTATGACCTGAGCATATGTAACTCAATTATCA 
G AAGT CAGAGAGGG CT ACTG AAGG CT CAGGTTTTCTAAG AG ATG ACTGG AGG C CAAGTC CTC AGG CTT G AGTGTTTATAG CC AAAC 
TTCAGAACCAGGTCCCTGGCAAGATTCTCCTGTCTAATCACATGGCACAGAGTTAGGATGGACTGTTTCTGCTTACCTGCCTTCTT 

7 0 CCTTTGATTTCCATCAACCACCAGTTTCTTTCTCATCAATCATTTACCCAGCTTTTGTGACCAAGAATTTTGATGAGGATGCAGAG 

GAAGGCATGTTCTTGGTTAATAGGAAAGGAGGCTTCATGACAACACAGCATCCTCTAAGATGTGTTGCTCCAACTTTCACAATACA 

TATTGTGrTTTAAGTGGCCTGCTTCTTGGAGTGTATCTTCCCACTACACAAAACAACCACCATTAACATTTTCATTTACTTCCACC 

ctgtcatttgttcatcacatacttttaaaaacagggctgtaatcatgtatatacatatatgaataactttatattgtactttttat 

ACTTACTGGCTTATCATAAACATGTTTCCATGTTGCTGGAGAGTCAGATATGCTAACTTTTGGAATGTGCTTCTTATATAGATCTG 

75 caactatgtgggaccagcaaaggttattgttcagttggtcacaaatggaaaaaatatccacctgcatgcccacagcctggtgggaa 



699 




WO 03/008583 



PCT/US01/51291 



AACACTGTGAGGATGGGATCTGCACTGTAACTGCTGGACCCAAGGACATGGTGGTCGGGTAAGTAGGGGTATATGATGCTGTGGAA 
ggtaggaacagatagaatatgggatgcaggaacttagaatgaacaggcccctttcattagggacctttctgagaccctcagatgac 
ctcaaaaaactgtgtaaacttgtgctttcatttggactccaggaagtaaggtgaccacatgtctggatttgcttgagacagcccag 
tttgcccctgacctaattgtttatagcaccctcttctactcttaaaggtggcccaatttggatgatcacttatatgtggtcacttg 
5 acctacaaggtatttgtgccactattaattttttttctcctagaaataaaaataaggacaaatttaaagaaacataactatagcag 

aaatcatcactttatgtatatttttacattcttgatgatttcttcagtggatttatggtgtgaatatgtagggctttaagtgaatg 
cataaatatcatttcagctctctgctgcttagaaagtaatgcacagataagaagccaaggaatgcaaatttattttggcattcatt 
aggcttgaaatgtaaataaaaaatgacgtattcatttaagggttgatcaaataaaacaagcaatttttaatgaatgaagttttata 
gaagtaatttcaatccaaaagaattaagcttttaaataagacatatttattgtgctaaaaaacttgtattttcatcttcctaatac 
10 actaaaatggcacacagaataatagtgtagcacacaatacaaactgatatgtgcaatcaataattctaaaaattgttgttttaagt 

ctttctttggaagtccttaaatgcaaaagaagaaatttttaattttgtttaatttttaaaaacatttttcagggttttctaatcct 
ggtttaaatagtttatgctgaaatcccagttaatctgg cttattcactcaaaagaaaggaattgtttaaatcaactataattaag c 
tgatggttgcatttcaggctttgaattccgatcaagtttcaaattggttattattttggaggttgtgctttcatgttcctaggtat 
ttctttgtttgactgtgaaaatatttaagtgtgaaaaacctagagagagagctttcttttaagtcactaaaatcggattcttttga 
1 5 tgttagaaaaaaaaaagactctagattgaaggaagaagcttaaattgatttgaaaaattaaagtgtgctttatatgaacttgtttc 

aacatcctcttgaaagactggcgtgtctcctgttgtatgtcacagtttgttcatcatgtgttgtggaatacccttccagttcctga 
ttgacctaggagagctttgaaatgcaggctaattatcacagttttagactgattgatcacttagtgtttctgcagatttattccag 
tagggttctgtcagtttgaagtgtttattttctttggtcttgtttaatccctattataatcatatcctttagaggaaattttagat 
gaagttttctactagtatttattattataaaacctccagtatggtgtctataatttggtgtttctgtggtttgctttagtaatctt 

2 0 tcaggattttagaaagaactaatggttatttaaatttgagaccttaaagcgggaatagaagtaaattgtttctaaggaaagtgagg 

gattctttcactcttgtagtgcagtggggtgtgggctcagtagttgggagaactcatcagtcattcactcattcaacaaacatttt 
gagcat ct cag ct cctg aatttgat catt atg atgtctggttgtagag cagtg agatttt ctaacc ctatat aatttcagtgagaa 
atttaatcaagatgccacttgagagttacaatagactcagtagtcttaacgtttttagtgtttcctatgaaaagtcagtactcact 
ttctaatttgatttttagctgagaaatttttgcttacaatgtttcccaaaatacactatttctttcataattcatttgtttctatc 
25 tctctctatatatacatttttaagattttcaatgtcaaaacttattgcatttatgtagaaagaacatcgtgctagcattctggaaa 

ccagtattttattcccagtactgttgctctcaacagaggactgggggcaagttacatgacttcttggggaccttaatgtcttccct 
cataaaatgagagagtttcactacagaatcttatcttcaggctgtttacatctccagaattctggactgaactaacattacgtaat 
attatgaaataacatgagcaaacttgccacacacatatttatggtatgacattgattattagtatttagttctgacttgtagataa 
gagtatcacatagagaaacttaggaagatagccaaaattatgtcttagacttgtcaatactagaaatgaagctaagataacttgtt 
30 ttcaataatacagattaggcaaagagtatagattcacaagcaagacactaatccaacataccaaaaaagatatccaaaaaatggca 

atgagaagacaaataacttttaaattgtcaaaaccaaaagaattactttctttggagtgtttatcttcatctttccctcagtatga 
attcttaataaacttagtttctactttcaaaaggattttatctatgttataaatattcatgttttaaatagccaagtcttgattct 
ggtttgattg ctgt aatg taggggatttgtcattttaatatttttt aagtt ag ctttaattttgtcttttttaaaattcatttata 

TAAT TAG CCTTTACTGCCTTT CTTGGT AAAAAAT AATAATAATAATCTTAGTTTGGTGTTTT ATTTTAAACCCTGAATAT CAACAA 

3 5 TTTGTTTCAACATATTTTAGTTCGTTGACATTTTTATTCCATGGAAAATATCTGTGTTCCTTGACTTTGCTTTAGGCCAGTTCACT 

taccagtaatcaccacactctctctgctttctggcagtttagagacatggaatttttttccaattaatacatatagcatataccaa 

CTGGTAAGCACTAGGAGTAGATATATAAATATCAAAATACAGAGGAGAAACAAGGCCTTCTTCAGTGTCrGTTGTTCCCCTTTTTG 

TCCATGAGTTCTCATCATTTAGCTCCCACTTACAAGTGAGAACATGCAGTATTTGTTTTTCTGTTCCTGCATTAGTTTGCTAAGGA 

CAGTGGCCTCTAGCTCCATCCATGTTCCTGCAAAACATATGATCTTATTCTTTTTTATGGCTGCATAGTATTCCATGGTATATATG 

4 0 TACCACATTTTCTTTATTTATTTATGTTATTGATAGGGAATTTAGGTTGATTCCATGTCTTTGCTATTGTGGATACTGCCGCAGTG 

AACATTAACATGCATGTGTCTTTATGGTAGAATGATTTATATTCCTTTGGTTGTGTACCCAACAGTGGGATTGCTGGGTCAAATGG 

tagttctatttttagctctttgaaaaatcaccacactgctacaaaatcaatgtgcaaaaatcacaagcattcctatacaccaataa 

cagacaaacagagagccaaatcatgagtgaactcccattcacaattgcttcaaagagaataaaatacctaggaatccaacttacag 

gggatgtgaaggacctcttcaaggagaactacaaacccctgcttaatgaaataaaagaggacacaaactaatggaagaacattcca 

45 TGCTCATGGATAGGAAGAATCAATATCGTGAAAATGGCCATACTGCCCAAGGTAATTTATAGATTCAATGCCATCCCCATCAAGCT 

ACCAATGACTTTCTTCACAGAATTGGAAAAAACTACTTTCAAGTTCATATGGAACCAAAAAAGAGCCTGCATTGCCAAGACAATCC 
TAAGCCAAAAGAACAAAGCTGGAGGCGTCACACTACCTGACTTCAAACTATACTACAAGGCTACAGTAACCAAAACAGCATGGTAC 
TGGTACCAAAACAGAGATATAGACCAATGGAACAGAACAGAGCCCTCAGAAATAATACCGTACATCTACAACTATCTGATCTTTGA 
CAAACCTGACAAAAACAAGAAATGGGGAAAGGATTCCTATTTAATAAATGGTGCTGGGAAAACTGGCTAGCCATATGTAGAAAGCT 
50 GAAACTGGATCCCTTCCTTACACCTTATACAAAAATTAATTCAAGATGGATTAAAGACTTAAATGTTATATCTAAAACCATAAAAA 

CCCTAGAAGAAGACCTAGGCAATACCATTCAGCACATGGGCATGGGCAAAGACTTCATGACTAAAACACCAAAAGCAATGGCAACC 
AAAGCCAAAATTGACAAATGGGATCTAATTAAACTAAAGAGCTTCTCCGCAGCAAAAGAAACTACCATCAGAGTGAACAGGCAACC 
TACAGAATGGGAGAAAATTTTTACAATGTATCCATCTGACAAAGGGCTAATATCCAGAATCTATAAAGAACTTAAATAAATTTACA 
AGAAAAAATCAAAC AACC CCAT CAAAAAG TGGGCAAAGG AT ATGAACAG ACACTT CT CAAAAG AAGACATTTATGCAG C C AAAAGA 
55 CACATGAAAAAATGCTCTCATTATCACTGGCCATCAGAGAAATGCCAATCAAAACCACAATGAGATACCATCTCACACCAGTTAGA 

ATGG CAAT CATTAAAAAGTCG AAACAACAGG TGCTGGAG AGGTTGTGG AG AAAT AGG AAC ACT TTTACACTGTTGGTGGG ACTGT A 
AACTAGTTCAGCCATTGTGGAAGACAGTGTGGCGATTCCTCAAGGATCTAGAACTAGAAATGCCATTTGACCCAGCCATCCCATTA 
CTGGGTATATACCCAAAGGTTTATAAATCATGCTGCTATAAAGACACATGCACACTTATGTTTATTGCAGCATTATTCACAATAGC 
AAAGACTTGGAACCAACCCAAATGTCCATCAGTGATAAACTGGATTAAGAAAATGTGGCATATATACATCATGGAATACTATGCAG 
60 CCATAAGAAAGGATGAGCTCATGTCCTTTGTAGGGACGTGGGTGAAGCTGGAAACCATCATTCTGAGCAAACTATCGCAAGGACAG 

AAAACCAAACACTGCATGTTCTCACTCATAGGTGGAAATTGAACAATGAGAACACTTGGACACAGGGTGGGGAATATCACACCCCT 
GGGCCTGTGGTGGGGTGGGGGGAGGGATAGCATTAGGAGATATACCTAATGTAAATGCTGAGTTACTGGGTGCAGCACACCAACAT 
GGCACGTGTATACATATGTAACAAACCTGCACATTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAATAAGCAAGTTTAC 
AAGGGCAAAAATAAAACAAAAAAGAAAAAGCACCACACTGCTTCCACAGTGGCTGAACTAATTTGCACTCCCACCAGCAGTATATA 
65 AGTGTACCCTCTTCTCCACAGCCGTGCCAGCATCTGTTATCTTTTGACTTTTTAATAAAAGCCATTCTGACAGGTGTGAGATCATA 

TCTCATTGTGTTTTAATTTGCGTTTCTCTAGTGAGCTTTTTCCATATGTTTGTTGGTGGCATGTGTGTCTTCTCTTGAAAAGTATC 
TAAAACAGTCACTTATCTTTTAAAGAAACTTTTTAAATCAGAAAAAAGGTGTTTATATTTAACCACGTATTTATCATTTGCAGTGC 
TGTTCATTCTGTTTCTTAGGTCAAAATTTCTATCTGGTATCATTTTCTTCTGCCTCAGGCACTTCCTTTTATTATACTGCTGATCT 
GATGCTGATTAATTCTTTCAGTAGGTGTATGTTTTCATAGCTTTTTATTTTATCTTTGTTTTTCAAAGATATTTTGAAGAGTATAG 
7 0 AATTTTAGGTAGACAGGCCGGGCGCAGTGGCTCACGCCTGAAATCCCAGCACTTTGGAAGGTCGAGGCGGGCAGGTCACCTGAGGT 

CAGGAGTTCAAGACCAACCTGACCAACATGGAGAAACCCCGTCTCTACTAAAAATACAAAATTAGCCAGGCATGGTGGTGCATGCC 
TGTAATCCCAGCTACTCGAGAGGCCGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCGGTGAGCCGAGATCGCACAAT 
TGCACTCCGGCCTGCGCAACAAGAAAGAAACTCCGTCTCAAAAAAAAAGAATTATAGGTTGACAGTATTATTCTTTCACATCCTTA 
AACTATGTTGTTCCACTGTCTTCTGATTTGCCTTGTTTCCAAGAAGTCACCTGTCAATCTAATCTTTGTTCCTCTGTATATAATTT 
75 TTTTTTCTCTCTAGCAGCTTTTCAGATTTTCTCTTCCTCACTCGTTTTAAGCAATTTGATTATATGGATATTAGCATAGTTTCCTT 
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CATGTTGCTTGTGCTTGGGGTTCATCGAGATCCTTAGATCTCTGGGTTTATATATTTAGTACGTTTTAAAACTTTTTGGCCATTAT 
TTTTTCAAATATATTTTCTGTCCACTCCTCTTCATCTTCTTCTGGAACCCCAGTTGCACATATATTTGGCTATGTGAAATTTCCTA 
CAGCTCACTGATG ACCTGTTTTTTAAAAAATCTTTTTTTTCTCTTTCATTTTGGAAAGTTTT ATT ACTGTG TCTG CACGTT CACCA 
ATATTTTTGT CTGTAGTG T CTAATATGTTCTTAATTCCATCTAG TGT ATTTTTTCCTCTT AG AC ATTGTAATTTG CAATTT CT ATA 
5 GATTTGTTTGGGGTCTTTTTTTTTCATATCTGCCATGTTACTCCTTAACATACCAATGCTTTCTTCTTTTTCTGATCATATGGAAT 

ATATAATAGCTATTCAATGTACTTGTGTACAAATTCTGTCTTCTGGATCTATTTTTGTTTAGTTTTTGTCCTAATTATGAATTATA 
TTTTTCTATTTCTTTCCATGCCTGTTAGTrTTTTATTGGATGACAGGTATTTTGAATTTTGTATCGTTAAGTCTTGGATTCCTTTT 
TTTTTTTTTTTTTTTTGATGTGCTTTTAAATACGTTTGAGGATTGGGATGAAGTTAAATTTGGGAACAGTTTGATTTTTTTGATTC 
TTTCTAAACTTACTTTTAAGCTTTATCAGAGAGACCAGAGAAACCTTTACrCTAGGGTTAATTTGACATCATTGCTAAGGCAGTAC 
10 CTTTCTGAATTTTCAACCTGATGCTCCATGTATTACAAGATTTCTTGAACTATTCCAGCCCCATATGTGTTACAATAATTTTTCTG 

CCTCCACCTCTGTGGTGGTTCTTTTCCCAGCTTTGACATATTTCCTCACACACAGCACTCAGCTGAAGACTCCAGTGATCTCTGAG 
TGTATCTCTGTTTGCGGTTTCTTCCTTTCCGGTACTCTGCTTGTGAGTTTTAGCCTCCTTGGCTTCCTCCAATATTTAACTGTGTC 
TCCTCAACCTCAGAGATTGCCAGGCTCTGTTGGGGTTCCTCCTTCCTGTGCTGCAGCCTGGGACTCTTTAGGCATTAAGCCAGAGT 
AATTACAGGGTTCACCTTATTTATTTCCCTTTTCTTAAAGATTACTGTTCTGTGCTGCCTGTTTTCTAGTGTCTAAAAACCATTTC 
15 TTCATGTATTTTAGATATTTAAGGTTCAAACCAGTCTGTTTTACTCTATCGTTACCTGAAGCAGAAGACTGACTTCTGTACTGTTT 

CATTTGTTAACCAGAGTAAATCCTTCATTATTCACATAATAAATTAATAAGGATGATGTTTTTCTCACAGGGACTAGATTAGGCAA 
TATACATGAAAAGCATATTATTGACAGTAAAGTGTAAGATGCTACACAGATGTTTATCATTGCTATTACAAAGGAGATAACCCCGT 
TTTCCTGCAGTTAGGGAAGTTCTATATGGGAGTAAGGCTGAAAGGGCCAAAAGATATAGGTATTGTTTCTGAAAAACTGCCTATGC 
TTCTATGCAT ATAAGTATGT C ATGTTG CATATTTTTCTGTG CTGT ATT AATTCATGCATT CCTTT AT C AACAG ATACTT ATTAAAC 
20 ACTCATATGTCAGGCATTGTTCTAGGGACTAGAGATCTCTGCCTTCAAGGAGCTTATTTTCTAGTGGTATATTTTCTGTTCTGTGT 

CTTAGCTATCCACTTTTTTCATCTGCCTGGACACGTGACTTATTCTGTCTCTGGGCCTCTGGTATGAGTGCTCATTTCATTCTGCC 
TTATAACTCCTATTTTCTTCCCTACTTTATCTGACCTTCCTACCTTAGCTTGTTCATTCTTTCCTTCAATCCAGTTGTCATGAAAT 
CTCTTTCTTTCCTCTACTAATTTTTTTTTTCTTTCTTTCTTTCTGAGTAAAAGCCAGAGATCTGGCCCCCTGCTTACCTCTCTGAA 
TTCTTTACTTACTTCTGACAACTTGCTCATTTCACTCCAGCTACATTGACCTCCTTGCCTTTGTTGTGTTTTGAAAACACCGGCGT 
2 5 GGTCCTACCGCAGGAATTTTGTACTTACTGTTCCTTTTGCCACATTCATCATTCATATGTTCATGTCTTCCCCATCGCTTCCTTCA 

AGTTTTTGCTCAGTTGTCATCTTTTTACTGAGTGTCCTTCCTGACCTCTCCCTACTTTAAAATGTTATGCTTTTTTCTACTACCTC 
TCCTGTTCCTCATTCCTACCTTATTTTTCTGGATAACACTTATTGCCTTCTAAATTGTATCGTATAATTTACTTCTTTGTTTCTTC 
TCCGTTGTCACACTAGCATATAAATTCAGTGAAGGTAGAGATTCTTTTACTGCTGACAAAAGCATCTAGGACATTTCCTGGCACTG 
ATAAGG ATCTGCATAAATATTTGTTGAGTGAATGAAT CTCCTTGGT AAAGTCCTTTTTTG TTTG CCTGTTATATTTATTG AATAGA 

30 cttctttgtttcatgtactttaatttcaaaagtgaatggctggaacattttatatattttcttataaatcattttcattgcttttt 

AAGCTTATCACATATTTTGTTTTATAAATATGTAGCCTTCGTGAGATAAAAGATTCTCCATCCCTGTTTACGTGTATACTTAGATG 
ACAACTCTAATGGTCATAAATAATTCCAACCTTATAGATAACTCAGGAGAAGATGAGATTATAAGTAGACTTTAAATCCCATTCAG 
AAACCCAAGGACAATTCAAAAGGAAAATAATCATTCCAAATATAATATTCTTCTTATTCTTAAGAAGTTGTTAGTATTTTGAATtT 
TGAATTTTTAATACAGCTCCCATAGAAAATACTTTAAAATGAACCCGGTAAGACTTCCTCATTAAGACATATAGACACATATGCTC 
35 CCACTCCCGTAATCAAATTTGGAAGTCAAATAAGCTCTGAAAACCAAAACATTCTTCCAAGTTTATTGCAGACTCATTTGGTAGTA 

AAAACCAATCTGACCTGATGTGTAGCTGTTTATAGTCTTTATTTTTCCATTTGGTGAGTCCAATTATATATTTCGCTGAGGAAATA 
CTAACATGTTTGACTACATTGTGTGCCCCAGACCTGCTTAGAGTATTATGTAATATGCAGTATAGGCCATATATTGCCTTTTTAAC 
ATCAAAAATACCCTAAATTCTGAAATGCATGTAGCCCCAAGAGATTTGTATAAAGCATTGAGGGCCTGTGTATTTTTTTTTAATTT 
ACAAGTGAAGCCAGATTCCCTAGACATTAAGTGCCTAACTTTTGGTTGTTGTTGCTGCTGCTGTTACTGTTTTTTCTCCAGCTTCG 
40 CAAACCTGGGTATACTTCATGTGACAAAGAAAAAAGTATTTGAAACACTGGAAGCACGAATGACAGAGGCGTGTATAAGGGGCTAT 

AATCCTGGACTCTTGGTGCACCCTGACCTTGCCTATTTGCAAGCAGAAGGTGGAGGGGACCGGCAGCTGGGAGGTAAGCATCATTT 
TCCTGGCCTTGATCCTCCAAGGGGTCCAGGCTTTGGTTTTCATCTGTATGAATTATATGTTCATCTGCATCCCTTCCAGTCTCTAC 
CCCACACTGCTGT CACCTTTT CC TTGCTCAG AAAC CTTTGATGGCATCCTGCTACTTCTAGG ATAAAAACT ATAG CT CCATAG CCT 
GTCATACAAAGCCCTGCTTCTCTGGCCCCAGCAACTTTCAGCCTCATCTCCAGCCCACCTTGCATCCTCCTCTCGCCATCTCTGCT 
45 CTCTGAATAACTGAGGCATATTTATACCTTTGTATGTGTCTTCCTTTACCAAAAACACCCCACCGTTTCCATTTCACCCTCTCGAA 

AACCAATGCAGAAATCAAGACTTTGTCTAAAGAACACCTCTGTTTTACCTTCCCCAACTCACCTTATTATAAGGCATTTTTCTTTC 
TTTGGGCTCTGCAGACACATTATAAACTATTATCTTTATCATAAAAATTGTATGATTTTCCATTTTCTTGCCTTTTCTCAAATTTT 
TTTTTCAACCCCATTCCCTGTCCCACCACATGCCCCATTTCTACTTTTGTATTTTGTCCTTTACTCTGGCCGTCCAGTCGTCATCT 
GATACTCATGTGATTCAAAACCGATTATCAGTTTTCCACTAAATATACTCCATCTTCTGATACCCAGACTCAAAACCTTCCCATCC 

5 0 TCACTGACTCCCCCTCCTCGCCTGTGCTGCGAGGCTGTGGTCCAGCCATTCCGTGCTCTCTGGCATTCCACACTACATTCCATTTT 

CATTGTTCCACTTATAGTAGTCTTCTCCCTGGTCTCTGTCCCTCCCCACTTCTAATCAAGTTTACATCTTGTAGCCAGATAGATAT 
TACTGAAGTTCTGTATCTTGTTGCTGCTCCGTGTCTCCGTTTTGCCTACAAAATCCAAATTCTGTAAGTTGGCTTTTTGGATCTCC 
CAAGAGCTGGCCTCAGGCTGCATTTCCAATCTATTTCCCGTTTTGCCCCTTCAGGTCAAAGTCTACTACTTGGTAGGAGCACCATG 
ATTTCTCACTTTCCTGCCTTGGCACATTCTTTCTATTTTTGCTCTCTCCTCTTCCTGGAATGCCTTTATCCACTCTCTTATATGAA 
55 TGTGTTCAAATTCTGCCACCTTTTCAATATTCAGAGCAAATACCTCTTCTGCTCCAAAGCCCTCTGAACTCTCTCCTTCTTTGAAA 

TCCCACATCACTTCATTTGTAGCTCTCTTGTAGTACTTGTCTCTTGAATCACTACCTTTTATGATATTATAGCTTAATTATGACTA 
TATCCATCAGCGTGAAAACTCCAGCAGGAGGGAAGGAAACAGATGTCCCTGAGTCATTCAGTTCCTTCAGAAGTTGTTTTTGAGTA 
CCTACTATGTGCCAGGCTGTCTGCTTGGCACTGTGGAATGAGCTCACTCCCTGTGCCCAAGCAGCTCTTGGAATAATTTGCACACT 
TCTCAATACAGCTGGTGCCTAGTAGGGTTATTCAATTCCATTCCATCACATCCTGTGTGCCTTTAACTCTTACTGTAGAGAGGAAA 

6 0 GGGAAAGGTGGGGGAAGGACAGGAGAGGAGGGAGGCGATCTGATACACGGAAGAGAGTTTTTACTGTAATCCGGAGAAAATGCAGG 

TCTTCTTTGATGCCTTTCATATTGGATGACATAAATGAGACTGTTTTTAACACTTTATTAGCAATATGAAGAGTTTCAAAAGAGGA 
AAAATGGGTTTTTATTGTAAGTTTACATTATTTGGGCTTTATAAAAGCATGGTCTTTTAAATGTTCACACTTCCCTGGGCATGAAT 
GGACTGTGCTGTATGGCCCTAGATCGGGAAAAAGAGCTAATCCGCCAAGCAGCTCTGCAGCAGACCAAGGAGATGGACCTCAGCGT 
GGTGCGGCTCATGTTTACAGCTTTTCTTCCGGATAGCACTGGCAGCTTCACAAGGCGCCTGGAACCCGTGGTATCAGACGCCATCT 
65 ATGACAGTAGTGAGTACTTCACTTCCAACAGGGGGCACACCAAGAATAGACTTCCAGCCCTGCCCTGCCATTTACTTGCTAGCTGA 

GTCCTGGGGAAGGTAACTTAATCACTTTAAGCCTCAGCTTTATCATCTGTAAAATGTGAATAGGAAAATCTAGCTTGAAAGGTTGA 
TGTCCAGGTTAAATGAGGTATTTTAAGAGGGGCTCAATACATGTAATTCTTTTTCCTTTGATGTACATTTTTTAGTCTTTTACATG 
AAATGTCACATCTCATCTTATTTATGAATGTCTTGCTATAAAGATATATGGTTGATACTTTTAGAAGGGAGAATAATCCCAATTTT 
CTTTGGTGGTGGGGGGACTCTGGAAAGGAGTTTATAAAAGACAACTATTATTCTTACCCATTTTCTTTCCCATATGTTACTAGCTT 
70 TATCAAGAGAGAAACTTGAAGTTAAATGAATGAGTAGCATAGACAGCATGTGACTTCAAAATCCTATTTCAAGCCGGGTTTGGCGT 

CATGCCCTGTAGTCTCACCTACTTGGGAGGCTGAGGTGGGAGGATATGGAGTTTCAGCCCAGCATGAGCAACATAATGAGACCCTA 
TCTCAAAAAAAAAAAATATATATATATATATGTATATATATATTAATTTATAGTTCCTAGGACTTTTTAAGAGTTTTACAGTAACC 
TTCAGCATTTACCATGCAACTTTCTTGTTTGATTATGCATAGGATTGATTAGACAGGTATTTTCAAAAAGCCTGCAAGCATAGTAC 
TCAGACTCATTGAAAGTTTATAGAATTTGGCCTGTGTGGAAAACTCTGTGCTCCAAGTACAACAACTAACTGAATTCTCTAATTTA 
75 AACAAGTTTGAAGGGAAGTGAAAGGTTATAAAATGATACAGACTCATACCGCAGAATCACCTTAAAATGCAGCTGTTGGAGAAAAA 
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AAAAAA G GAAGCTTTATGCTATTACCACAAGAAAGTTTTGCCTCTTCACCACACAGAATCCTAATTTAGTTTGGGAAAAAGAAACA 

TAACATCCCCATTTTCCTTACCTGTAAAATAAAAGGTAGTAAGTAGTTTAAGAAAACTGTACTTTTCCTAAAGTTTTTAGGACTCT 

tgtaaatagaataatagcagaatcatggaaacaaatttggaattgaagtcttgacctcattgaaagcccagaaatcaattagcttg 

GTACTTCCCAATACATCAGAAAAGCTCTTTCTCTTTTTGTGTCAGTCTCTCTGTGTTAGAGGGAGAAACAAATACCTGTTCCTTTC 
5 TACCTCATTTGTTTTGGTGATCATAAATGACCCATGCCCAAGAAGTGTTCCGAGAATTTCAGAAGCCATTCTTGTTTTATTTACTT 

TGTTAGTGAAAGCATGTATTTAAGCTTTGTTTTGGTCATGTGTGCTAAGGGGAGGGTCCTACCTAAAGGACTGGCTTGTTGAGCTG 
AGGATTAATCATGTTATTTGTTGTTTTTCCCCTGTGAACAGAAGCCCCCAATGCATCCAACTTGAAAATTGTAAGAATGGACAGGA 
CAGCTGGATGTGTGACTGGAGGGGAGGAAATTTATCTTCTTTGTGACAAAGTTCAGAAAGGTAAATACATTCTGTGATCTCTGATC 
TCAAGAGGTGTGATCTTGACACACTACAGTTCTGAGTGTGTCTGTGAGTCACATTTCAGCAGTGGACAAGAAACATCCCTCTGCTG 
10 CCACAGAAAGTCTTAAAAAGCATTTACGTTTTACCTCTTCCAAATGTAAATTGTCTGTGTTATTTTTrCCTAAGTCAACTAAATCA 

CTTTTAGATTTCCCATGGAAGTAAAAAGAAATAAGAAAACCGTGATAATTATAATCAGTGACTTTCAGTATCTTTATACATTAAAA 
TTAATATCTGTACTTTGTTAAACAAAAATAAATAATAGCCCATTCTTGACACACATACAAACACACACACAGAATAATGTTTTACA 
TAGTATTAAATTGTTTTTATTTCTTTTGCAATGCTTTGATATAACACTGAGAGAACTTCTCTGAACACTTCCACAGATGTGATGTT 

taagaaaaggaaagaaaacagggaatacagggaaattctcagagcacatttctctcacaattttccctttgaggaaaggttcttgg 

15 CGTTTATCTTTCATTAGATATATTACAACATTGATAGATTAGTAAAAGCTGAGGAAAATGTGTTATTTTCTCAAACTGCATTCTTT 

ttttaaataaaatgatagttggaaagtgtagtataatatctatttactacagggtgagcattttcaaagtaagcagatacctaact 
gaaaatataaataagtaaaataaatcaataaaagacatgtggcttttaaaaaaattatcatatgagattaaattctctgaggtata 
tagtcagaaaaaaatgggatcagattttaaagtaaacacatatatactttatccaaaaaaatttacaggccaggcatggtaactca 
TGCCTGTAATCCCAG CACTTTGGG AGG CTG AGGTGGGAGG ATTGCT TG AACCCAGGAGTTTG AGG CTGTAGTG AGCTATTATCATG 
20 CTGCTGTACTCCAGCCTAGATGACAGAGCGAGACCCTGTCTCAAAAAAAAGAAGTTTACACTTTCTCTGCCTACACTAGTGTCAGC 

CTTCTTCCAATCCACTCTGTCCAAGTAATACTCATTTCCAGATTCCTGGGTGTACATACTGTGAGTAAACACAATCTGAGTACCTT 
TATTTGTAAATGAGATCCTTAGTCATTATCATTACATTGGAATGGCTTAGTAAGAAATGTCTTGTACTTGGCTTAAAGAATCTCAA 
TAACTAGGTCCAGTGTAGTCCTACCTGAAGGCAAAGGAGATTGTAAGATGTTTTATCCATTCCTAGTATTTCTAAAATTCTACTTA 
CATAGAGATAAAAACTTTGAACAAAGTCAATAGTGTGGCCCTTTCTATGAAACGGAAAGTGAAGCCAGGAAGATGCCAACCTAAGT 
2 5 TACATTGTCACATTTCrGTAGAAGTGAATAGAGTATTTATAAACATGCTGAACATGGAGTATTTATAAACACACTCCATGACTAGA 

GTGTGCAATTTAAGCATTGCATTTTAATTAGAAGGGACCTGATTATTATAGTATTTTGACCAATTACTCAATATGAACTAAGAGAC 
TATTATAGTGAGACAGTTTAATAGTGTGTTAAGAGCCTGGACTCTGAAATTATACTGTCTATGTTAAAATCCTGGTTCCTCCAAGT 
ACTAGCTGTTCAGCCTTGGATAAGTACTTAACCTCTTTGGACCCCAGTTTCTCTTTTGCAAAGTGAGGATAATAATAGTACCCATC 

tacatcacaaggttgtggtgaggatgaaatcagttaatatgtgtatatatgaagcacttagaatagcatctgccatacattaatag 

30 TAAAACTTATATAAGTTAATTATTTTTATGTACATCTATATATTGAATTGCACTGCCTCGTTGGATTCTAATATTCTTCCACCATC 

GTTCGTGTTTCTCAGGATTGGCTTAAGGATGGAGAAGCAGTAAGGTCAAAGATTAAAAGAAAATTCAAGTTAACTAGGTAAATCTA 

gtattctgtcattgtgaatgaaagttggggcgcattactgtggtaaataatgaaaaaagtcagtgatttgtgaagattttaaaaga 
ctgaaccttttgatcttgttttttaaaagtgtaaatagatagtaggtagaatattaaaccagttttatttttcagcatgtttataa 
atactatttacactatgtgaaattacacacttcaatgtgattgtttgcagatgacatccagattcgattttatgaagaggaagaaa 
35 atggtggagtctgggaaggatttggagatttttcccccacagatgttcatagacaagtaagtgatttattattattattaatcctt 

attatttttagagatgggatctcactctgacacccaggctgcagtgcagtggtacaatcacagctcactgtatcccccaactgttg 
ggcttgagggatcctcctgtctcaacctaccaaatatctgggactacaggcatgctaccatgcccagctagtttcttcagttttat 

T TTTTT T G T AGAGATGA T G T C TTG C C A TC TTG CTC AGG C T C G TC TT G AAC TCCT GGA C T T AA GCG A TT A TCCC A C ATT GGCCTCCC 

aaaatgctgggattataggcatgatccatattactatcatcattttatactttctgccttattgaaatttagtacttagcttccat 
4 0 ctataaaaaagaaaaatcataaatatttaacttccataaaacagtactatttttaagactcatgcaggtcatccaaaaaagttacc 

tactgtagagttatgggcaaggttctgttagatcgtttgctctgagatgttggcaagatatttaattgctgcctaatcccctaacc 
cataagacagtgccccacaggtcctttaatgaaaatgtttttaagtgttctaccaaagtaattatgatgagacctattttatgata 
GCACCTAATT ATG AT AACACCTT AAAAGGGTGTT CTAGG AGT CATCTTCT AATTG AAG CTG ATGTC ATC CTGTTAAATG AAG ATTT 
CCCAATGGCAACTGATTAAATGATCAGTTTAATCATTTAATAACATGATAATGCTGAGCCCCCACCTTAATTATTATTCTCCTATT 
45 TACAAGTAATTGAAGAGTATTCTCCTATTTACAAGTAATTATCTGGATTGGAAACAATCCAGATATTCATCAGTAAGTGGCCAGTT 

AAATTATGGTCTGTCCTTTTGATGAAATATCATGTAGTTATTCAAAAGAATGAGTACTCTGCGAACTAATATAGAAAGATCTCAGT 
TATACAGTGTTAAAATATTTTAAAAGATGGGTGTAGAACAAAGTGTGTGTAGAAATGATTCTATGTTCATGCATAAAGAAATTCTG 
GAAGGATACCTAAGAAATTAATAACAGTATTTACCACTGGCTGGTACACTGTAGGAACTGCATGGATGGGGAACAAGAATGTCAAA 
GAGAATACCACTGTATGCTTTTTTATATTTTATAAGATCTTTATCCCTGTGAATATATTACATAGTCAAAAAATCAAACTGAAAAA 
50 TGCTTAAATCCCTAACATACCACCAAGAACTAATGTGTTATGATGCCAATGTAAGCAATGTTTAGTTTCTTCTCTTCATCACTGGC 

CTGTAGCCATCTCTCTCTTTCCATACCCAGTCTTTCTGATGTTGCTCTAAATAATCTTGGAGGCTTTTAAGGCTGCTTTGGAAGAG 
AAGAAAGTATATGCAGTGAATTTTATAAGCATGATATTTACAACTAGAAGACATTTGAAATAGACAAATGAAATAATAAAGCTTCG 
TAGTACATTAGCATAGCATTGTATTTTGATTTTACAGTAGCAATTTCATAAAAATGTATCGGTATAGAATTCTGAGTTTGGAACTT 
TCTCCAGGACACGGTGTTTTTTAGTACACTGTGTCTAAACATTGGGTATAAAGAAAAGCATAAGGAATGTGTTTAATGAGTAGCAT 
55 TACTGCAAAAAAAAAAAAAATGTAGTCCTACACCAACATGTGGTTCTTCGTATCCTGCAGTTTGCCATTGTCTTCAAAACTCCAAA 

GTATAAAGATATTAATATTACAAAACCAGCCTCTGTGTTTGTCCAGCTTCGGAGGAAATCTGACTTGGAAACTAGTGAACCAAAAC 
CTTTCCrCTACTATCCTGAAATCAAAGGTAAGTCAGTTGTTTAAAATCTTATGCTCATATTTTATTTTATTTTATTTTTGGTTTTT 
GTTTTGTTTTGTTTTGTTTTGAGACAGAGTCTGACTCTGTTGCCCAGGCTGGAGTGCAATGGTGCAATCATAGCTCACTGCAACTT 
CGAACTCCTGGCCTCAAACAGTTCTCCTGCCCCAGCATCTCAAATAGCTGGGACTACAGGTGTGCGCCACCATGCCGGGCTAATTT 
60 TTTTTTTTTTTTACTTTTAATAGAAATGAGGACTTCCTACATTGTCCAGGCTGGCCTTAAACTCCTGGCCTTAAGCAGTCCTCCGG 

CCTTGGCCTCCCAAAGTGCTGGGATTACAGGCTTGAGCTGCCATGTCTTGCCATTGTGCTTGTTCTGAGAAGAGGACAAGCTAATT 
AGAAAAGATCAGTTAGTCACCTCCTTTGAACAGCTTTCTAGTAACAGGTCCCTGGATCCATGGTGCTTATTTTTAGAAGAGACAGT 
AGTATATTATTTTGAGGTCATGGAATTAGTCTAGCTTTTTAAAATAATGTTATTTCCACCAAGCTTATATGAGATTTAGACATTGA 
GAATTTGTCTTTGAATTTGAGAATCTAACATTTATTGACTAACTCAGAGTTCAAGCAGCTGAGATGAAAAAATCAGGCTTGCTGTT 
65 TAGGAGAATCAGCCAGTTAGTCAACCAGCCTCAGGCGGTGGAACAGAAAACTTGGCCAACATGCACTGTGAAACTATGAAAATGAG 

TAAGGCATCATTCTTTCTCTCACAAAAGATGCTTTAAGAAAGGGCACTCATAGGTTTCTTAAATAGTTATAATGTAAATTATGATT 
TTAATAAGTACCGAAAGTGAAGCATCCATAAAAATATAAGAGAATGTTGAAGAGAGAGCCCTTGGTCCCTTTATTCTAAAGCAGCC 
TCCAAAAAGAAGGCTTCGTCAAGGAGATATCATTTGGCCCTCAGCATTTGGGGTATATTTCAGCAGTTGGGTGTTAAACAGAGAAG 
GAGAGGGTTCTCTAGGTTTAAGTTACTTGAGGAGCTTAAAGAGAGAGGTAAACACAGCGTTTATGCAGAGGGAAAAAAGTGTTCTG 
70 AGCGCTCGGATGGACATGAAGGCCAATGTGGGTAAGGAAGGCCAGGGCCAGGCTAAAGAGGGCTGTGAATGGCAGCTTAAGAATTT 

TGCATTAATTCTGGAGAGGGATAGCCGGGCCTGCCTAGGTTTGGAATGATGGCTCTGACTTCTTTATGTCACCACTGAGGGTACCA 
TTTAGGAGGCAGATGATGAGTCAGAAGAGTAATGCAAGAATCCAAGTGAGAAACAGTGCAGTTAGTAAAGGTCCTAGTGCCAGGAA 
tgaaaggagatggtggacttaagagagagtgcagtgatactgtgatacagtgatactgtcaagagggcctagaggtcggaggtgta 
ggagagacggggagtcatagatgggtctaagactccctgaccaggaagcttgtgatgtggttgacttgatgaaaggaacaagggag 
7 5 caaaagtagatttgggtgggaaaagaaggagctcagagtaaaacatgttatattttaggtccctgtgggaaaatcaagtgtaagtt 
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CTT AGT AGGCAGAT C AAAAGG CAGAACTGGAACTCAAGAG AGGACAGGG TGAG AAATTTAG CATTAG AATCATCTCAAAACGAG AT 
ataacaggcaccaactgagtcatcattcaaaggtatttcttaacctagagtccactgacccccaaagagtctgtggatagaaatgt 
ACTTTG AT AT CAT CAG CTTCTTTTATAATCCTGTTTTGTATTTT ACATACTG AAAACCATGATTCTG AG AAGAGAT C CAT AG AGTT 
CACCAGACTGCAGAAGGGGCTGTGGCACAAACAAAATTAGAAACCCCTCAGTTGGAGGGAAGTGAGACTGGGAAGGGAGGTCAGTA 
5 AAATGATTGCCACGGGGCACCCAGATCCTTGCTGAGGTTGGAAACCGCAAAGGTGCAGCAGCAACAAGCCACATGGGTGGGTGTTG 

tctcctgtgagagcaagatgtgataggtaatctttgaagagggctttcctttcctagaattcgtgctgccacaggagtgtttagaa 
AACGGTTCTACAAGTTCTTGTTTCTTTTCTGAGGTTGTGGCCTCTCCATTGTTTGGTCAGATTTGTAGTGCACTCTATATCCTGGT 
GGTTTGAAAACATTGTCAGCACAATAACTTTTCTTTCTTCACATGAGATTTCATACAAAATCCCAGTGTATGGACATGGTAGGCTT 
TGATTAAAATAGGGGTGAAGGGCCCTGCCAGCTCGGCCTTCCGAGAGGCTGTCCCACCTCTCCTTACTTCCCTATCAGGAGCTGCT 
10 GGAGGTCTTTTGAATGCTTCTGCCTACACAAAATGATGTGAAAATCACTGCTTTAATTTAAACACCCTTCTTTAAAAGTAGACACA 

GAAGAAAAATATGGATAATTTTTTTAGACTTTCTGAGGAAAAAAATAGATTTCTTCTCCAGAAATATGTCTTCAAATAATGCCAGT 
TTTTGCTAACACAGAGAATCATGAAGAAAGAAAACCCAGGTTACCTGTATGTGTATGAACCTAGAAACATTCAAAGCTCAGCTTGG 
TATCTAGGCTGCCTGTCTCCCTTTCCCAGTGGTATCTATGCCTCAGAAAAGTATGTTATAGTGGGGGTATATTCAGGTGATTACTT 
TAATGCCTCGTTATCATAGTAGGAACTATCCAATGCAGGGATTAGAGAATGGGGTCACCTGAAAGTTCAAAATTGCACCTGTATGC 
15 TTCATGCACCTACCTTCCAGGCTGTCATTGATGAAAAGCTTCATACAATACAAAGTTTAAGAACTGTCTGGAGAAATACTTACCCA 

TTGAGCTCTGAAGGAAAGAATGGACAACATATATATATATGAGGACAACAAATTACTTGATTCTATAGAAACCTTCTGGATTATAA 
AAACTCAAGATAATAGGACCAAGGAGAAATAATCTGACCAGGCAATATAACTGGTCAGAAAAGTAGTAGGCCATTTAGCATTAGAG 
TAAGTAGATAGAAATGGATCCAAACTGTACAACCCAGGGAAACATTGCATACATTTCTCAGAAGTCATTGAACACACTTTTCCTTA 
CCCCCAGTCTCTGT 

20 

HUMAN SEQUENCE - mRNA 

GGCCACCGGAGCGGCCCGGCGACGATCGCTGACAGCTTCCCCTGCCCTTCCCGTCGGTCGGGCCGCCAGCCGCCGCAGCCCTCGGC 
CTGCACGCAGCCACCGGCCCCGCTCCCGGAGCCCAGCGCCGCCGAGGCCGCAGCCGCCCGGCCAGTAAGGCGGCGCCGCCCGCGGC 
CACCGCGGGCCCTGCCGTTCCCTCCGCCGCGCTGCGCCATGGCGCGGCGCTGACTGGCCTGGCCCGGCCCCGCCGCGCTCCCGCTC 
2 5 GCCCCGACCCGCACTCGGGCCCGCCCGGGCTCCGGCCTGCCGCCGCCTCTTCCTTCTCCAGCCGGCAGGCCCCGCCGCTTAGGAGG 

GAGAGCCCACCCGCGCCAGGAGGCCGAACGCGGACTCGCCACCCGGCTTCAGAATGGCAGAAGATGATCCATATTTGGGAAGGCCT 
GAACAAATGTTTCATTTGGATCCTTCTTTGACTCATACAATATTTAATCCAGAAGTATTTCAACCACAGATGGCACTGCCAACAGA 
TGGCCCATACCTTCAAATATTAGAGCAACCTAAACAGAGAGGATTTCGTTTCCGTTATGTATGTGAAGGCCCATCCCATGGTGGAC 
TACCTGGTGCCTCTAGTGAAAAGAACAAGAAGTCTTACCCTCAGGTCAAAATCTGCAACTATGTGGGACCAGCAAAGGTTATTGTT 
30 CAGTTGGTCACAAATGGAAAAAATATCCACCTGCATGCCCACAGCCTGGTGGGAAAACACTGTGAGGATGGGATCTGCACTGTAAC 

TGCTGGACCCAAGGACATGGTGGTCGGCTTCGCAAACCTGGGTATACTTCATGTGACAAAGAAAAAAGTATTTGAAACACTGGAAG 
CACGAATGACAGAGGCGTGTATAAGGGGCTATAATCCTGGACTCTTGGTGCACCCTGACCTTGCCTATTTGCAAGCAGAAGGTGGA 
GGGGACCGG CAGCTGGGAG AT CGGGAAAAAG AG CTAATCCG CCAAG CAG CT CTG CAGCAG ACCAAGG AG ATGGACCTCAGCGTGGT 
GCGGCTCATGTTTACAGCTTTTCTTCCGGATAGCACTGGCAGCTTCACAAGGCGCCTGGAACCCGTGGTATCAGACGCCATCTATG 
35 ACAGTAAAGCCCCCAATGCATCCAACTTGAAAATTGTAAGAATGGACAGGACAGCTGGATGTGTGACTGGAGGGGAGGAAATTTAT 

CTTCTTTGTGACAAAGTTCAGAAAGATGACATCCAGATTCGATTTTATGAAGAGGAAGAAAATGGTGGAGTCTGGGAAGGATTTGG 
AGATTTTTCCCCCACAGATGTTCATAGACAATTTGCCATTGTCTTCAAAACTCCAAAGTATAAAGATATTAATATTACAAAACCAG 
CCTCTGTGTTTGT CCAGCTTCGG AGG AAATCTGACTTG GAAACT AGTGAAC C AAAAC CTTT CCT CT ACT ATCCTG AAAT CAAAG AT 
AAAGAAG AAGTGCAGAGG AAACGTCAG AAGCTCATG CCCAATTTTTCGG AT AGTTT CGG CGGTGGTAGTGGTG C CGG AG CTGGAGG 
40 CGGAGGCATGTTTGGTAGTGGCGGTGGAGGAGGGGGCACTGGAAGTACAGGTCCAGGGTATAGCTTCCCACACTATGGATTTCCTA 

CTTATGGTGGGATTACTTTCCATCCTGGAACTACTAAATCTAATGCTGGGATGAAGCATGGAACCATGGACACTGAATCTAAAAAG 
GACCCTGAAGGTTGTGACAAAAGTGATGACAAAAACACTGTAAACCTCTTTGGGAAAGTTATTGAAACCACAGAGCAAGATCAGGA 
GCCCAGCGAGGCCACCGTTGGGAATGGTGAGGTCACTCTAACGTATGCAACAGGAACAAAAGAAGAGAGTGCTGGAGTTCAGGATA 
ACCTCTTTCTAGAGAAGGCTATGCAGCTTGCAAAGAGGCATGCCAATGCCCTTTTCGACTACGCGGTGACAGGAGACGTGAAGATG 
45 CTGCTGGCCGTCCAGCGCCATCTCACTGCTGTGCAGGATGAGAATGGGGACAGTGTCTTACACTTAGCAATCATCCACCTTCATTC 

TCAACTTGTGAGGGATCTACTAGAAGTCACATCTGGTTTGATTTCTGATGACATTATCAACATGAGAAATGATCTGTACCAGACGC 
CCTTGCACTTGGCAGTGATCACTAAGCAGGAAGATGTGGTGGAGGATTTGCTGAGGGCTGGGGCCGACCTGAGCCTTCTGGACCGC 
TTGGGTAACTCTGTTTTGCACCTAGCTGCCAAAGAAGGACATGATAAAGTTCTCAGTATCTTACTCAAGCACAAAAAGGCAGCACT 
ACTTCTTGACCACCCCAACGGGGACGGTCTGAATGCCATTCATCTAGCCATGATGAGCAATAGCCTGCCATGTTTGCTGCTGCTGG 
50 TGGCCGCTGGGGCTGACGTCAATGCTCAGGAGCAGAAGTCCGGGCGCACAGCACTGCACCTGGCTGTGGAGCACGACAACATCTCA 

TTGGCAGGCTGCCTGCTCCTGGAGGGTGATGCCCATGTGGACAGTACTACCTACGATGGAACCACACCCCTGCATATAGCAGCTGG 
GAGAGGGTCCACCAGGCTGGCAGCTCTTCTCAAAGCAGCAGGAGCAGATCCCCTGGTGGAGAACTTTGAGCCTCTCTATGACCTGG 
ATGACTCTTGGGAAAATGCAGGAGAGGATGAAGGAGTTGTGCCTGGAACCACGCCTCTAGATATGGCCACCAGCTGGCAGGTATTT 
GACATATTAAATGGGAAACCATATGAGCCAGAGTTTACATCTGATGATTTACTAGCACAAGGAGACATGAAACAGCTGGCTGAAGA 
55 TGTGAAGCTGCAGCTGTATAAGTTACTAGAAATTCCTGATCCAGACAAAAACTGGGCTACTCTGGCGCAGAAATTAGGTCTGGGGA 

TACTTAATAATGCCTTCCGGCTGAGTCCTGCTCCTTCCAAAACACTTATGGACAACTATGAGGTCTCTGGGGGTACAGTCAGAGAG 
CTGGTGGAGGCCCTGAGACAAATGGGCTACACCGAAGCAATTGAAGTGATCCAGGCAGCCTCCAGCCCAGTGAAGACCACCTCTCA 
GGCCCACTCGCTGCCTCTCTCGCCTGCCTCCACAAGGCAGCAAATAGACGAGCTCCGAGACAGTGACAGTGTCTGCGACACGGGCG 
TGGAGACATCCTTCCGCAAACTCAGCTTTACCGAGTCTCTGACCAGTGGTGCCTCACTGCTAACTCTCAACAAAATGCCCCATGAT 
6 0 TATGGGCAGGAAGGACCTCTAGAAGGCAAAATTTAGCCTGCTGACAATTTCCCACACCGTGTAAACCAAAGCCCTAAAATTCCACT 

GCGTTGTCCACAAGACAGAAGCTGAAGTGCATCCAAAGGTGCTCAGAGAGCCGGCCCGCCTGAATCATTCTCGATTTAACTCGAGA 
CCTTTTCAACTTGGCTTCCTTTCTTGGTTCATAAATGAATTTTAGTTTGGTTCACTTACAGATAGTATCTAGCAATCACAACACTG 
GCTGAGCGGATGCATCTGGGGATGAGGTTGCTTACTAAGCTTTGCCAGCTGCTGCTGGATCACAGCTGCTTTCTGTTGTCATTGCT 
GTTGTCCCTCTGC 

65 

HUMAN SEQUENCE - CODING 

ATGGCAG AAGATG ATCCAT ATTTGGGAAGGCCTGAACAAATG TTTCATTTGG ATCCTT CTTTG ACT CAT AC AAT ATTTAATCC AG A 
AGTATTTCAACCACAGATGGCACTGCCAACAGATGGCCCATACCTTCAAATATTAGAGCAACCTAAACAGAGAGGATTTCGTTTCC 
GTTATGTATGTGAAGGCCCATCCCATGGTGGACTACCTGGTGCCTCTAGTGAAAAGAACAAGAAGTCTTACCCTCAGGTCAAAATC 
70 TGCAACTATGTGGGACCAGCAAAGGTTATTGTTCAGTTGGTCACAAATGGAAAAAATATCCACCTGCATGCCCACAGCCTGGTGGG 

AAAACACTGTGAGGATGGGATCTGCACTGTAACTGCTGGACCCAAGGACATGGTGGTCGGCTTCGCAAACCTGGGTATACTTCATG 
TGACAAAGAAAAAAGTATTTGAAACACTGGAAGCACGAATGACAGAGGCGTGTATAAGGGGCTATAATCCTGGACTCTTGGTGCAC 
CCTGACCTTGCCT ATTTGCAAGCAG AAGGTGGAGGGGACCGGCAGCTGGGAG AT CGGGAAAAAGAG CTAATCCG CCAAG CAGCT CT 
GCAGCAGACCAAGGAGATGGACCTCAGCGTGGTGCGGCTCATGTTTACAGCTTTTCTTCCGGATAGCACTGGCAGCTTCACAAGGC 
75 GCCTGGAACCCGTGGTATCAGACGCCATCTATGACAGTAAAGCCCCCAATGCATCCAACTTGAAAATTGTAAGAATGGACAGGACA 
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GCTGGATGTGTGACTGGAGGGGAGGAAATTTATCTTCTTTGTGACAAAGTTCAGAAAGATGACATCCAGATTCGATTTTATGAAGA 

ggaagaaaatggtggagtctgggaaggatttggagatttttcccccacagatgttcatagacaatttgccattgtcttcaaaactc 
caaagtataaagatattaatattacaaaaccagcctctgtgtttgtccagcttcggaggaaatctgacttggaaactagtgaacca 
aaacctttcctctactatcctgaaatcaaagataaagaagaagtgcagaggaaacgtcagaagctcatgcccaatttttcggatag 
5 tttcggcggtggtagtggtgccggagctggaggcggaggcatgtttggtagtggcggtggaggagggggcactggaagtacaggtc 

cagggtatagcttcccacactatggatttcctacttatggtgggattactttccatcctggaactactaaatctaatgctgggatg 
aagcatggaaccatggacactgaatctaaaaaggaccctgaaggttgtgacaaaagtgatgacaaaaacactgtaaacctctttgg 
gaaagttattgaaaccacagagcaagatcaggagcccagcgaggccaccgttgggaatggtgaggtcactctaacgtatgcaacag 
gaacaaaagaagagagtgctggagttcaggataacctctttctagagaaggctatgcagcttgcaaagaggcatgccaatgccctt 
XO ttcgactacgcggtgacaggagacgtgaagatgctgctggccgtccagcgccatctcactgctgtgcaggatgagaatggggacag 

tgtcttacacttagcaatcatccaccttcattctcaacttgtgagggatctactagaagtcacatctggtttgatttctgatgaca 
ttatcaacatgagaaatgatctgtaccagacgcccttgcacttggcagtgatcactaagcaggaagatgtggtggaggatttgctg 
agggctggggccgacctgagccttctggaccgcttgggtaactctgttttgcacctagctgccaaagaaggacatgataaagttct 
cagtatcttactcaagcacaaaaaggcagcactacttcttgaccaccccaacggggacggtctgaatgccattcatctagccatga 
15 tgagcaatagcctgccatgtttgctgctgctggtggccgctggggctgacgtcaatgctcaggagcagaagtccgggcgcacagca 

ctgcacctggctgtggagcacgacaacatctcattggcaggctgcctgctcctggagggtgatgcccatgtggacagtactaccta 
cgatggaaccacacccctgcatatagcagctgggagagggtccaccaggctggcagctcttctcaaagcagcaggagcagatcccc 
tggtggagaactttgagcctctctatgacctggatgactcttgggaaaatgcaggagaggatgaaggagttgtgcctggaaccacg 
cctctagatatggccaccagctggcaggtatttgacatattaaatgggaaaccatatgagccagagtttacatctgatgatttact 
20 agcacaaggagacatgaaacagctggctgaagatgtgaagctgcagctgtataagttactagaaattcctgatccagacaaaaact 

gggctactctggcgcagaaattaggtctggggatacttaataatgccttccggctgagtcctgctccttccaaaacacttatggac 
aactatgaggtctctgggggtacagtcagagagctggtggaggccctgagacaaatgggctacaccgaagcaattgaagtgatcca 
ggcagcctccagcccagtgaagaccacctctcaggcccactcgctgcctctctcgcctgcctccacaaggcagcaaatagacgagc 
tccgagacagtgacagtgtctgcgacacgggcgtggagacatccttccgcaaactcagctttaccgagtctctgaccagtggtgcc 
25 tcactgctaactctcaacaaaatgccccatgattatgggcaggaaggacctctagaaggcaaaatttag 
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Table 33 

MOUSE NOMENCLATURE 
ICSGNM Fyn 

Celera mCG13B0 

5 

HUMAN NOMENCLATURE 
HGNC FYN 

Celera hCG34806 

10 MOUSE SEQUENCE - GENOMIC 

ccaacacgcagtcccagtggttgggagacacagggctccctgtcattcttcagaggagacgcctgcct'cacttcagacttgcaatg 
cagatggcggctggcagattctgctgtggctgtttccacaaccgtgcttccgagcaaaggggcaagcgatggggatgccacgccca 
ctgtcccaagcttgctcctttcgatgcgcttttcatgttttgttttgtttttttttttttttattacacttttacttaatctgtgt 
gtgtgcccgggcaaagcttccatgcaaggcgtggcatggaagagtggaggtcagacaacttgggagccatcagttctcccctctag 
15 caggaatcaaactcagacctgtgggctttgcagtaggcatccttactcactgagccatcccaccctccggccatctgcttctgtga 

gagctggatcttcgtgactagtgctactgaattaaaggaagagaaagaaccccctgttttctgaaaggctggggctcatgcagaat 
catctgtccaggaacccccatgctgactggggggatctgcggagtgaggttttgtcctgcctgagaaggaacctcctgggctctca 
tcctcctcctacctatagaaaggacattggcgatgcctgttcaggcagccgctttgttctagtgtgtttgcttgtgcctatgccag 
gtgacactgtgactcctggcccaccgccagtcccgctacaactgttactaaaacagaggaggccagagagccaggctttgcgactg 
20 agccgcagatgtgacactggctttcctgcttgtgctagtttgcgactagaagcccgtggttctacagagcatgtgcagagtggggg 

aaacaagcctgactggatatgggcagtgagaagtgatgtatccagcagaccttagtgtttcagaagagtgctaagttgtataaagt 
ggggctgctccctcctgtgctccaccgggattcaggaaaactagctcaaaagtcaaagctagctgggcagtggtggtgcaagcctt 
taatcccaacacttgggaggcagaggtaggtggatttctgagttcgaagccagcctggtgtacagagtgagttccagggctacaca 
gagaaaccctgtctcaaaaaaaaaaaaaaaaaaaaaaagaaaaagaaaaaagaaaagtcaaagctgtgtcagctggaaagggtgaa 
25 aacaacaagcataaggacaaatccccctgcctctacaaccagcagcatccagagagtgagtgctggttagacctcccttccctagg 

gctggccagtacacagctcagcccagtccaagccctcagttccaggaagagcctgcttaattaaggattgtcattcctacatggtt 
agggtctccaagcatataggacttagaactgaagcatattcattgcccccaccttgtctgcctgtaagactctggggagccttagc 
ttacctgggaccccctgagtgaaccacgtgaagccgggatcgatgcaaaaagcaagaggaatttattgctccagtgcactggggcc 
atcccagacccgaaggagtggtggctactcccaatatcccagcgagttcttatatggtttccaggggcagaatagagcatcagcaa 
30 ctaggcacaataagattggtggaatagtgcaccctttaaactgattggtctttagggaatgaggtgacaaagactttccttgtctg 

aaggtggcaacagtcagtactgtggaatgtgtccccaccggcaggtccgatcctgccatgtggtctgagaaatggtaattagcctc 
tcccttccggagggtcaggtgtttcatgaccttcccaaagttcctaagctgaccttttcatgcccaggtctggcgtgatcacccat 
tgcgtcctcuvggtttgacatcagtgcctctgcttcccttgccacagtaaggtttctgcagctctctctgtgtgttctcactgcctg 
cttgctgcacaacccctcagcacccagcaaggagtagaaagcacgctcactgctcttgactggttagctattgtgccttccagaag 
35 ttgcctcttaatgtgctcccctcccatctccagttttatgctttattactatgtgattgtttcaacttacatacaaattcagttga 

gaactgaaacaagggaacttgaactcatcaacatggtgcattctcacagtgcagtctctgtcacgcgcctgcggtgattcagcctg 
tccccctaaagcgcatcgcaggcatccattttgtagctggaatggcccagtgctgccttgacacagcgcactgcttcagagtactc 
accgtgtctgttttctcctctgcttaccattctgtcgtagacataccttataaattcaccacctctcattaaacacttgcatgttt 
tctaatttccaaagtgatgaacagcattttataaaacctcacttagcacatactcacaggcccaaaggcaagcctgtcttaggccc 
40 cttgttgacattaccagtttggtttaccagaagtccccacagtactgtaggagcaaactcatttcaagggaccctctgtcactgtt 

gggtagaggattcatctgtgaatttagttactaattaaatcacttactaatctaagtgtttccctgattacttgtggaaactggtg 
tttcccctaaagcttcagtggtgtggggggagaggaaggtgctaccaatagtgttccctcatttcctgcctagttggtttgtctta 
tctatataaatccattttttaaaatatctatctacaaaataaacttgtacataaatgtggataacagaattattcaaaggaggaag 
tatccaggatattcatgatttctaaatggatgagcaccttatgatatagtcatacagtgacagatatttagtgattaatgtaatga 
45 taactttaatacaatgctatattactacactgcagatgaatcttaaatgcgttgtgccctgatgaaaaatagaacgaaaccaaggt 

tgtgtatcatgtgattaaatccataccaaatatctggattaggcaaacccacagagacctaggtaggttagatgggcgtcagggaa 
gataggggtcattggcaagtggctgcttagagcacaggggtttctttgaggatgaagaatgtgttctggaattaaatggcagtaat 
ggctcctttataaaaaccaactgtgccacactcttctgtggtctggaagagttggggaaggtgtgccctgcctctccagaatccct 

TCGTACAAACAGGGCTAATACTCTCATrTGCATCAGCACCTTCTCTCTCTCTTCTGTCGACTCAGAGATCCAAAGCAAACTGGGCG 
50 CAAGAAGCATCTCTCCCTCTCCCTGGAGCCCTTCCATGATTCCCTGTTAAAACTTCATTTGGCCATTTAGGTTTGGGAGCCCATCC 

AGTGGCTGGCTGGCTGACAGCAGTGTGAATGCTCACTCTCGGGGGCTCACGCTTCTGTCTCCCTTCCATTAAGCCTTCAGAGCTCC 
AGGCGCAGTGAGGGGGGTGGGGTGGGAAAAAGGAAAAGACTGCAGTTTCTCAGCCTAGGGGTTATCTACACAAGCATCGACAGAGC 
TGATTCCAGGTGCCGGGAATGCGCCTCTTTTCTGCTGTGCCATGGTGTTCTATGAGTGATTGGTTTCATCCATTGCTGTCAGGGTG 
GGACAGG AT CCATC CT CGT CC CCT CAG AGCCTTTGCAGTGACCACAC AC ATGGATGATCCAG ACACT TGCTGTTTGTGAAGT AAAG 
55 CTTTGATTTGATGCGTAGCAGGTCCAGTCTTCTGGCCACTGCATGTGGTCAGTGTCTGCGTTGTGCACACTCCCCTGTCCCGTGGC 

CTTCTCACCTGAGAGACTGCAGGGTGTCAGAAGGAGCGTTTGGTAGGGGCTTTCCTTCACAGCATTCTACCACAAGTACATACGTC 
TTTTGTGTTTGGTTGGGGGTGGGGCAGATTATACGAACACTTCACTTCATGAGTTAATTTGCCTGTAAAGTGAATCATGTCTTAAA 
TGCAATAGGAGAGCTCATTTTTATACCAAGGAAACTTTCCGCTACCGCCTCCCTCGTGGTATGTATAAATACCCTTGCCACAGATA 
GGGAAGACGGGGAAATTGAGGGCTGCTTTAGTTTTGTTGGCTCAAACAGTCATTAAGATGCCAAACCATACCAAGGAAGAGGTGAC 
60 TCACTGTGGTTCCAGCACCTCCATAGAACCCACTATTCACAGTGTGGAATGTAGATGGAGACAGAGGCACCAAGGCTAACAGAGGC 

ACTGTGCTCTCTGTCCCTGGACGTGGTGTCAAGAGGCGTCCTTCCCTCTGACTTTCCCGCCATGCCTCTTTTGTACACTTTTGTGT 
GGACTTACCAGGGCTCCATGGTACAGAAAGCAGCTTTGTTGCAGAAGTCCTGAGTTCTGGACATGGACTCTAGTCACCTGTTGTCA 
CCTCTCGTCCCCACCCCGAGCTGAGCTGTGGACACATTCCCCTACCTCTCTATAACAGGGCCCATGTTTGAGGACTTAGAATGTGG 
TGGTGGGGTTGCGTTTTCCAGTGCAGTACAGTGCAGTGCCTGGCATACATGAGTATGCATACATACACTTCGGATGTTGGCTATGA 
65 CTGCCAGGATGTGGAACCACCACCTCTACAGTGCCCCATCCCGTAACTAGGCATTCATCTTCTGCAGGCTTCGGACAGCATCCGTG 

TATTAGCTCACCATTCTGTGGGCCGTAAGCCGGCACGTAGCATGACCGGAATCTCTGATCAGCGAGGCTGAACTAAGGGTGTCAGC 
TGAGCTGTCACTGGGGCCTTGCTAGGGAAGAATCGGTTTCCTGACTCACACAGACTCTTGATCAGTCTCAGTTGCTCTGGTTTGCT 
GTGGTCTTGGAACTGACATGCCAGTTCCCTGCTCTGCCAGCTGTGAGCGCTCCTCAGCAGTGGAGAGCCCACATCTGGCCACGTGT 
TAAGAGCTGCAGGAGAGAGGATCCTCACTTTGAATGCTTCTTCTCACACTTCGGCTCTGCATGTGCAAGAAGAGCCATGACCTCCA 
70 GGGCTTACTTGATGAGGTCAGCTCACGGGGACACTGTCCTTCCTAAGGTTGGCTACGCCAAGTGACACAGCCTAACACAGGAGCGG 

CTGTTTAATTCACACATCCTGGAGACTGTACAGGAAGTTGGAAGGTAGCTTACAGTTCTGCGCACCACAGCACAACCTCAGCAGGG 
CCAGGGACAAATGGCTCACTTCTTCCATCCATCTGGCAGCAAGTATACTTTGCCAAGTGGGCAGAACTGCACTGCACTGCGCTGAC 
ACAGGGTGGACCCAGCACTAAGGCTGTCTGCGGCTCAGCCCCCAAGGTCTTACAGTTGCACAATGCAAACCCGGCTGGATCTTTCC 
TTTGGCTTAGGACCTCCACCAGTGCTTATGCAACCAAGAGGCACCAAGGCACCCTGCTTTTTCTCCATCCACCTAATTCCTAGGAC 
75 CTCTCTGACTGTACCGAAAAGACAGATAAAGACCCTTAAGCTGCCAGGGTCATCTGGCTGTGTTCTAGGAAGAAGGAACAACCCAT 
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tgggcaggatggaaaggtgttggtgaatcaggaaacttggctggcaggttctgtaacccagctaccactgctccgggcatagtgtt 

GAGCTGCCTAAATGAGGCTCTAGCAGTTATGTGCGGAAAACTCCTAATCAGCTGCCCTGGCTCCrCAGGGGATTCACTGTCTGCCG 

AGAATCTAGTAAAGTTCCTTAAAGTCCTAGTAAAGTTACTCATCCTGTGGATGGTGTTGATTTTCTCAGCATCAAAAGCTGTGTGC 

CAGGAGCCTCTCTCCTAAGGTCGCCTCACTCTGACTGTGCTCCGCCTCCTCCTGCCCTCTCTCATCCCACTGCTGTTCATTCATGA 

5 agcggtccacttttgcctctgcccctgacacagtgtgaggagctgcaggggacctacaactctgctctgaattcctcattgcttat 

GTGTCGTTGGTCCGGCTCCCATCCTTTTCTTACTCTCCATTGTCAGCTTTGCCCAAGAAAGAGCGATGCTAGAGTGGAAGGGACCA 
TGAGGCAAGTCGTGTCAGAGTTCTGTGGCCAGACCTCACTGTCCTTTCCCAGGCCAGCGCTGCCCACTAGGCTCCCAGGGTGAGAA 
TGGGGC ATGGG AGGGGG ATAGGGATGAAGAG CTAAGTCT AGAG CTG TCACTTCTCCC ATT CCTTCTTAAG TTGGCT CC AAGGT AGC 
AGCCTACTCTGCTAAGATGGCGGCTACTCATTGGCTCTTTTCCCTGTATGTTGCAGAGAAAGGCATTTGCCAGCATGCCCGGTGTC 
10 TCATCCAGGCCTTGTTACCCAGCAGCTGTAGAACTTGATCATGGGCATTGCTCTTGGGTTGGCAGCTGAGGAAATGGAAGCTTTCT 

CATTGTTTGTGTGCCCAGCCTCAGAAGTTGAGAGTGGGTACCCACCTGGGCCCACCTCTGGTCAGAACGTACCTGACCTGTGATAG 
CTGAGCCCCCCCCCCATACTGCAGGGCCCCCTCTGTCACAGAAGAACTGTGTGGAGGGTTTGAGGCCACACCATGACCGTAGTATA 
AAGCGATCATATCTGCTGTGCTCATGGGAGGAGGGTGTGGCTGTGTTTCAGTGTGTCTGGCAACTCTTCCCCTGTTGTGTAACTTA 
AATAGATTTGTGGGACTATGTCCATTTAAGGAAACAGGGTCCCTTAGCTTTCAAAGGGATGGAGAAACAGGCTATAATCTGGATAT 
15 CTGGACTGGTCGCACAAGGTCAGGTTAGTGAAGACGCTCTGCTGCCAGCTCTTCTAGACAGACACATTGACTAGGTACATGGATGT 

GGTGTCTTACGAGTCAGCACTCCAGGGCCCCAGTGTTGTCAGAGTGGCACTGACAGTGCTTTGCAGTGACCTACAAATCAAAAGCA 
ACTAGAATAGTTAGTACACTTACTCCATGTTGGTGGACACAGAAAACACCGAATAATAGAGATATTCTTTTCTGGTTTTTTTTGTT 
TGTTTTTTGTTTTTTGTTTTTGTTTATCGAGACAGGGTTTCTCTGAATAGCCCTGGCTGTCCTGGAACTCTCTTTGTAGACCAAGC 
TGGCCTTGAACTCAGAAATCCACCTGCATCTGCCTCCCAAGTGCTAGGATTGCCGTGCACTACCACCGCCCGGCAGAGAGATTCTT 
20 ATCTTAGTCCAAATGCCCAGAAGTTTGCCTCACAGTGAGGAGCCTGATGACACAGAATGCCATCTGTATAGTGTCTCCTCACACTC 

TGTCTAGGAGTAGTTAGGCTGCCTGGGCCACATGGGAGGGTGAAGACCACAGATTCTCACACAGATCATCATGATGGACTCTTAGT 
GTCTGCATTATTTCTGTTTTGTCTTGCTCCCATTTCTCTCGTTACTCCTGATTCTTCCTCTAAATCAGTCAAGAATAGAGCGAGAT 
CCGAGTAGAAGCATATAGTTAACTCAGAACATCAAGGGCATGCACTGCGTTCCCTCTGCAAAGATTACCTTCTCCAAAATTGTTTT 
TTGATCATTTTGGTTTAGTCACTTGATGTCTGTAGCATGCTTAGCTCTGCACCAGGCTTGTAAGGTGCACACAGCTGGGAAGCAGA 
25 GGACCAGCAGCCAGGCCCTGACTTCAAGGGGATTATGCCTTTCATACCTTCACTGTGAATTCTGTGTTAACACTGTGGAACTCTTT 

TTAGGGACTTTAGAATGTTGCCTTTTCTTTGTTACGTGAGACACGATATCCTGTTTTCTGCAAGAGTTCTAATGAGGTGGCTTTGT 
TGCATTAAAAAGATGGTTTGCAGTGAAAGTTCTCATTGGTTTTAGGTTTCGGAGAAAATCAGGGTTTCTCCCGGGTAATACCTGTG 
ACACTGGGAATTGCTTGTTGCAGGAGACTATTCTGTGCCTTGTAAGAAGT7TGACAGAGTACAAGTACCCCTTTCCCTAAGTTTTG 
GCAACTGAAAACATCTGCAAGCATTGCCTACTATGTCTCCTGGTGGACAGGGGTGCCAGGTGTGAGCGTGACCCTCTAATTCTAGG 
3 0 CTCACATCTTCTGCTTAAACAAATCAATGAAATCCCCAAGAAAAAAAGCACTTGGAGCAAGTATGTTCTGTCTGGTCCTTGCCAAA 

GCTCAAAGCAACGTTGTACCATGGAAGAGTTAAGACAAAGTCAGCGAGGTACATACCCATCTGATGGTGCAGCAGTGGTGGTGAAA 
TGCCTCAGTAGATTATGCCTTGGCGATAGTTTCCTGTTGGAAACTCATTAAAATCCTTCGCTGTCCATAAACAAGAGAACGCCTTG 
GACACAGCATGCTGTAAATTCATCTTGAATGATTTATGAGGAAATGGGTTCCAGATTTGGTGATCTCAGCTCAAGTAGTAGGCGAt 
TGCCTGACAAACATTCTCATTCCCAAGAACTTGAAGTCAACTCACTAAGCATTTGCTGAAGTGTAGGTTGTGAGAGCTCTGGAGTG 
3 5 TCTAATGTGTCCTGGTAAGACGAGCGCAGTGCTTAAGAACTGCCACCAGCATCTCCTCAGCCTGTGACAGCTCCTACGTGGATATG 

AGTTACCCTTTATGGTCTTGAATCTCTTCCTGGTCTGTGCCAGCCCTGCCTTCCCCAGAGAGTGTATGCTATTAGACATCATGTCA 
CGTGGTTCTTATTTGACGCTTTGGTCCCAAAGCGACTTTTCAGAGTCTTGGCAGGGACACTTCCTGCAAGTTCTGTCTGCCCACAG 
TGCACTTACAGTGGTAACATTCATTACCTTCCCTGTATGTCTGAGTTCTCACTTCTCACCTACATACCAGTAACATTAGAAAATGC 
AGGACAGTATGGTGATGCACAGCTTCCAGGTCATCCTAGTCTACATGGACAGCCAGTTACATAGTGAGACCCTGTCCCCAAAAAGG 
40 GGGGATGGGGTCGAGGGAAGCAGGACATATTGTTGATGAAAGTCACTGGCAGAAAGGTTGGGTTTGGTACAGAGAGAAAGAAAAAG 

AAATACAGCACAAAACAGACTTTTTCCTCATCCGGTTGTCACTTCTTCAGTAACTCCTGTGTGCTGGGCATTGGCCGTATATCTGT 
GAAGAAATGGACCTTTGTCCATGGGGCAGAGGGACAGTAGACAGGCCACCTCTTAATGTGGCACAGTGGGTCCCAAGCTGAAGGAA 
AGCATAGAAGCCAGTGGGCACTGGGACATGGTGGGTTCCTTGCTTGTCCGGAAGAAAGGGCAGATGTGGTCAAGGCCTCATCCCCA 
GCAGGAAGGTAAGAGCTGACGCAGGAAGAGTGAAGTAAACAGAGCAGCCCTGAGGAGGAGGCCCCTCAGGATTCGGATAGGAGCAG 
45 CTGGATCTTTGGGGATTTACCAGATGAGGAGCCCTGGGAAGGCAGGAGAGAGGAGGGTGGGGCGGCATAGCTCAGCCTTTCCGTCC 

ACCACTGCCTCTGGACCATAGCAACACTCTCTCTAAATGAGCATTTAAGAATGTCAAACTCTAATAGAAAATTGAAATGCTAATTA 
GCAGCGTCAAGTGCTTGTGCTTCTGGAGGCTGTCATGACAGCCTCTGGTCCTGCCCAGCTTTACTTTCACGCAGTCACTACTTCTC 
AGTTTTAATGCGGACCATCCTTTTGTGAGTAGTAAGTGCTCACAGTGGGAGTGTCTGGTAAATAGTCCTGGGGCTGCATCCTCTCC 
TGTCCAGGTAACCCAGCATCCTCCTTAGAGGGCACTGTATTGGAAGGTTTTGCTCTAGTGTTGAAAAACTCACTTTATTGCTCATA 
50 TTAGTCCTTGCGGTGACTAAAGAAAAACCTAAGAAATTGGTGGCCAACTTTGGGCAGTGGTTGGCCGAGGACTGAGATACCTCCTC 

ATCCTTGCCCCTTGGCCCTGCTTTGATCAGCCTGATGCATCTCCTGCCCGTCTTCCGTGTTAGAGCAGCCAGGAAACCTGCATGCT 
CACAGCCTCCTTTCTCTTCCATCAGGAGCTTGGATAATGGGCTGTGTGCAATGTAAGGATAAAGAAGCAGCGAAACTGACAGAGGA 
GAGGGACGGCAGCCTGAACCAGAGCTCTGGGTACCGCTATGGCACAGACCCCACCCCTCAGCACTACCCCAGCTTCGGCGTGACCT 
CCATCCCGAACTACAACAACTTCCACGCAGCTGGGGGCCAGGGACTCACCGTCTTTGGGGGTGTGAACTCCTCCTCTCACACTGGG 
55 ACCCTACGCACGAGAGGAGGGACAGGTAAGCCATTGTCAATCAGGATGGGTGAGGGCACAGCTGTGCTCTTTCACAGTCATTGCTG 

TGTGTGGATGGGGTGGGTGCAAGCATGCCACAGGTGNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNN>WNNNNNNNNNNNNNNNNNNtfNNNNNNNNNN^ 

ACATGCTTCAGTTGACTCATTTTAACAGAGAAGTTTTGGTCAACTTTAGGCCCAAGTTGACTATCCAAGAACCAAATGCCTGGCTT 
CTCAGGAGCAGGAGACCTCTTGTCACTGCTCTGAGAATTCAGCACCAGTTAGTGCTGCTAACTGCACTGCAGTGTCCACTGTGGCC 
60 TGTCAGCCAAGGGCTCCCAGTCCTGCCTACCCTGAATAGGGCCAGCTCTGGGGGTACCCAAGCACTCCAGTGTGATGTACCCTTCC 

TGACTTACGGGGTAGTTTCTGTCCCTCTTCCCACTCTTCGGCCTGCCTGGCCAGTGTGGGTGGTTGTCAGCATGTTCCTCATTTCC 
GTCTGCTTGTCAGTATTCCAGCCTGGACAGCCCTCGAGTTTTCATTCATCTCTATATTCTATTGTTACATTCTCTGTGTGGGTTGT 
TTTGCTTTGTGTGACTTTTGAGACAGGCTGCCATTTTGTAGCCCAGGCTGTCCTCAGACTGTTAATAATCCCTCTGCCTTAGTGAG 
CGTTGGGAGTACAGCCATGAAATATCACACCGGCTGTGTGAGTTTCAAGCTGAGCTCTGTGTGCCAAAACCATTTCATATTCTCTC 
65 TCGTCCCTTCCTCCCCCAGGGCTCCTTCTGTTTCCCACCACAGGGCTGGGTTTCACCCGCACATCTATTTGCTGACTTAGCTAGTG 

CTCTATAACGTATCTGCCATACATCCTCACACACATTCCCTACAGTCTTTGTAAGCTGCCTCGTGTATTTGTAGTCTTCCAAATAC 
TGTCCCAGAGTGTGAACCATGGTAACCAGATATTTTGCATTATTTGTTCCAAAATTGTTTATTACAAAAGTTTAAAAGAATGTAGC 
GTCTCTTGGCTCATCTGGGGGCAGATGCCTCGTGTCTGCTCTGACAACCTATCATGGCTTTTTACCCGGAGAGCTGACGCTGCCGA 
GGCTAGGGCTCTTTCTCTGTGGACAGCTTATGCAGTGGAGTTGGAAGAGGGTCCTGACCGGCCTTTGGACACGTGTCTCTTCCAGC 
70 ACTGCACTGTCGATGTCTACCCTGTAGAACAAACCCTATGCTCACCCCTGTGCTGTAATGACACCAGCTTACCCTCAAATCCAGCC 

TTGTATGAGGCCCTAACCAAACCTCCATGGCCTGTACCTGCCCCCCACCTCAGGTGCCTGGAAAGGAAACAGACAAACAGTCTAGG 
GCCCTCTGTCCTTAGAAAATACAGAAGAAGAAGGAAAGCCAAATGAATACTCAACACACATGCACCTCCACTGTGAGAGGTGTTTG 
TTGAGATTTTTATGTTTGCTGACTCTTAATTAAGCAAACAGAAGCATCAACCCTGTTCATTCATTCATGAAGGCTGGATGTGAATC 
CCAAGTGAACATGTCTCATTCATTAAGGTCACCAGCATGGGCTCCTTGGATAGACTTAATGGAAGAGGCCATCTGACTCCTTATAT 

75 tatttgaagtgtacaccgccagtaccctggggctggagaggtgccctggcttaggggttaagagcccttactgctctgacagatga 



706 




WO 03/008583 



PCT/US01/51291 



CCCAGGTTCTCTTCCCAGAACCTCCATCAATGGCTAATAACCACTGGCAACTCCAGTTCAGAGGAAGCCAGTGTCCTCTTCTGGCC 

cctacaggctctggcccacatatggtgcacataggcaaaagcacatatgtttaaagatatattttcaagaggcagagcctgggata 
tgggcgggcgttccatctttggggagggggagtggttgcattgtgtgtcctgggctttctggatgccttgctgtcagacccctaag 
gtcgtgagcagtcttcattgcttcctcctccatccccagggcataaaaccccccagtgatggagaaagagtgcaggaagggctgtt 
5 ttccacgagtgaagatggcttggatctgctcttataaaagaagagacatctgtgaatgaagtacggaatcagagtaggcatggccg 

tagaggctcccacagtgtgttctaagccagactcccctaatctcagagaaaccttaagaaaggaagactgaaggagcccagctccc 
cggtcaggacatgcacctgagacagatgaaaggcaggtcctccctggaaaggatgatccccacagcagtgtggccttgggagaggg 
gaagccaggtggtgataagccatcacactgggaaatgtgccgaaattaaaacaagaagccaaattacagagaaattcaaagctccc 
attaggtatcacatcctgtgtaacaaccacaaaattaacagcttaaacagcacatacatttatgatctatatctattacctgcgtt 
10 ctgtgggtctgaatctggaagggagagcccggttagaggctgtaggcatgagtggcagaatcaggtccctggccagggttagccag 

tctgtcatcatgctggcgtgacaccctccttaaggtagtgtggaagtagagaagtcaccttcttctgaaacatgtgtcacactggg 
gacatctgtcccctttgtacactgtgttaagtaaatcaagttgttatgttcctaaggaagagtgtgctgaacaagggcatgagaac 
caggcaggagtcactgtgctctgtctactgcatggggcaagccctagactgagtggaatgctgggctgatttttgctgttggaact 
tctgggatgtgggacagtccatgggagtcggcaggtgagagaacctaagatggacgtgaggatgagggagtagccagagtgagaga 
15 agtaaatgcaaggcagaggaagaaccaagggggcaggaagtagcaacagcaagaccccggaactgacaaccatgaccacagctgcg 

ggtgggggccaagggcactgcatctcccacctggggtgagcattgcagagacgactcgatgtccccgagccacagaacaagtctct 
tccattcactgctaccttgtgctagggatggaagagtgatccatttacccagaccttagctcaaccttcagggaaacacgtggggg 
ataaagtaggccagtacttgccacagattgatgtcagtcagagccttgtctcttactcagtgctcatccagagtcaacgtccgtca 
gctctagggttttgtcataaagcctcctctatacagaccacattataaagccagccatgtgactatgaccatattaattacaatgc 
20 ctcaatatgtttattaatgctaagtgtagatttttaaggatgagactttaacaaaaatgtgatttcttagtatcaattccctgtgt 

tttcacaaaggagaaaaatttcaaatattgaacagctcgtaagtttggggtggagcacacatgctctttggtttgggggaaaggtt 
ctcacagcaaatgcatgtgctatctgaaagtaaggaaagaatgccttctgcactcactagctcatggcattcgagcctgagcgaac 
tgaggacaaagtgcaatactacatggtactaagtgctaaagagggcaccagagtccttttagagcctacttcttaagtgtgcacgc 
25 gagagagcaagcttctgtgtgtgtgtgtgtgtgtgttgcaaggtcagaggaagcaatcgggtgtccacctccgtcactttgaggca 

gcgtctctccttgatcctggagcacctaggtttcagctcggctggcagccagcaagcttagcagtggcctccccccccctcccccg 
ccccacacccccctcggccagcactgcagttacaggcttgtgagagacacgctgctgggatgcagacttgtgagcgagcactctta 
accactgagcatctctctagcatctctctaaccccagggtccgtgcgtttgcatctcagtaaagaacataaagcagccgtgcccat 
ccccgggaaaagccgcattctcagatgactggcgcacggcttgggtgccagccacgtgctctctgctctgagctgctctccattat 
30 tcaggtgtgggcattgtcagaggcctcgcccttcaggccagcaaccagatccccccatcttcacaactgtgaagcctgttgaggtg 

gtttcctgagggaaaatatgggagtgtctgtgctcttaagaagaaagcagaggcctttcaccgacttgagaatgtgaccaccagga 
acaactgtcaccagggagcaggcaaacttagggtaaaggttaacacccttttcaagccccacagttagcacctgtggaggaaaagc 
agttgtgcctctgctttctgtcagtgccagagcatcacctccctcagcatgcatagatgagagaacggaaggaaaatccactccca 
aggagatggtactgtcgtgcctcagcacctcaagtgtgttgatgagtgctccccactcatgggcaaagactgccacctgggacgag 
35 gcacctggggtgaggtggggtgggcgctgctcttgctaagaagtctgattgcgatttctctggctgaatttcaaggcagttgaatg 

gcttgaagcttggcccttctgccccccccccaaaaaaaaagaggaacctaggggttgaggtaagaggtaacacatactggaaagag 
gagggtgtggcaatggagaaccccctgtaacctcaagagtgtctccatgggaggcctgcccttctccagggtgcccctggctctca 

GCACTGCACGGAGAACATTTTCAACAGCAAGACCCCATGCCTCCAGACACACTAGTAACTCTTCTAAATGCCAGCAGGCACTGTCT 

gcataaagcaggaggcttaaaattaggagcagttgtcaacaccagaagagaggtggctgtgttttggtgttttaatttattgaaat 
40 gcatggcaaaggtgtgtataaccacgcctggtgctggttgggcagcagtgtatatgctgacttactgtttcgtaacctcacattta 

aaaatacaaaaagtgatacattgatgttacatgtattttaccacaaatttcaaggacagaatttactgtattctcacatactaagc 
atgtccgtgcagccagaattacctccccctccacccccagagagctcctgcaggcacaggggtttttaaaatagtaaatggctgcc 
atttattgaaagtgccgtatgcactgaccatgtcattgctgtcgctgatccttcacaacagctgtctgaagtatgtgccgtgacat 
ctgagagcacgggttagggagctgcccagtgcaccgtcctggcaggtggcaaagcccagggtgagatgtggggctgagaattcaga 
45 gtgtggtgtcaggtgtgacctgggaaaagcccagatgctgccatcaaaggcagctggagtgtcttaagtgacggtgggaatggagg 

gaggtggctgcagcgttggagagaggggcgtttgcctttgatctcttcccgtttatgattgcttattgttagtttgagtctcagat 
gagcgctgcttgtcagagtctattgactgggttttgtgtaaagctccccagtgggtacaatgtcctttaactgacaaggtcactag 
aagtttgaaactctgtaggccctaggaagtaagaagtagaggggtagaaaaaggcacatacaattctgggcacctgtgcacactcc 
cgacataggcctgttttgaggttgcagccatggcccagttagtcactggcaaagtcaagtccctgtcattgtcctttgttatggag 
50 gagtctacacagtcaacatggaggagtctacacagtcaataaagcggattttagaggaatgtttaggggatgcagcctatctcact 

gtggattttatttgactgcatagcttttaacggttgcagagttctctggtcctctgaccctgttctcctagaagagaacattgcta 

AGGG ACTTTT CCTTTAAGGAT AAAATTCTTTGTC CTACATGG TATTTAAGTGCCCCTTTTCACGGTT ATGGAAAAGAAAAG TAAGG 
TTTGTACAGCAAAACGATATCCTGGAGTCAAGGGTAATAACAGGGAAGGGAATACAGAGCAAAAGACAGAGCAGATGGTGTGAAGG 
CCTCCCTCCCTCCCTCCACCACCACCAGCCCTGACAGGAGAGGAATGGGGCTCTGTCCTCCCCGGGGCAGCTGCCCCCCCATGTGT 

55 tccttctgactacccctcccatcaggacgtgctcagaaggctcctcccagtgcacacagggttggaggggtcctcgctgacccgtt 

gggagttctcagtagtaaaaggcttgcgttcacagcactgtaagttcaccttctctccccacccccgttctcacactttgtaactg 
gtgatttacccaccttgaaacagcatgtccttaaaatgcagtgggtgttttacataggtgcaatcatggcctgacccaggacctac 

gtgttcaaaacagggtttctctgtgtagtcttggctgacctggaactcactctgtagacaaggcttgtgtccaacccagaggtcct 
60 cctgtctctgcctccccagtgcttgagattaaaggcatgtgccaccaccacccagctggggaaaaaaaaagtttgtattacccaga 

catgtgataaaagtagtttcaagagtcttatctttgagtaagaagtacagctgtggaatgcaggaagaatccagtatccctggctg 
gccagacagctcaaggctggctgctcttggcaaagccacttcctgcctccatctgatctccaaagtatctggacttccagcacctg 
aagccgcagccctgtgagggacttgaggattaaagacgggatggaagaacagagtctgttacaaaaacttagaagccattctcaac 
cagtgtcggattaaatcacgggtttgggtcagacaataagacagtatcttaccaggtacgagtgaattaaaaagctgaactgtaag 
65 aacagtttaaagaactgcagctttataggctggagagacagctcagcagctcaggccagggaacctactacagttcccagcagctc 

aggcctgggaatctagtccagaccccagcagtcagtcctaggaaccttgtctagtccgcagaaagctgagtgtggcaggcagcact 
acttgtaacccattcctgggaaagcagacagacaggaggagtcactgctcacccagtctcgctaaatgagctagctgcaggttcag 
tgagagtgagagtccctttctcaaaaacaaagaagagaataactgagaaagatgcccatgtagtcctctggcctctgtagacatgc 
aaacacactggcaagaatacctgaacagcatgcatcacacacacacacacacacacacacacacacacacacacacacacacacac 
7 0 acacacacacacaggcacagattttcaaatgctgattaactacagtagctcaagtcaagaataagggtcctgggctggagagacgg 

ctcaaccgttaaaggctaggctcacaaccaaaaatataagtgtaagggtcctgttagagatcccgctccaaaccaacactgtgtgc 
aggactgtggaggtgaatgggtgctgccagtgaattaaatagtttttgcttgtttatttacctaacagcttgtagtagatattttg 
agtctaggaccagtgagaatagagtgtgagaaaaatgccacaagatgtgacatttgccttataatgtgtgactgtttgtcatttgt 
gtgtcactcttgtgagggggaaaaatggcccagaaacgttaagtccagagtggtgctatctttcttctgaacaactgttacattct 

75 AATGTGTGTAAACTTATTTAGATGGCTACACCAAAACAAGACAGCTGATACTAACrTAAATTGGAAATTGCCTCATTAGTGAGTCA 
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ATTCATGATTACTCAGTCACCTGAGTAAGACTGGGCTTGTCCCCGATTGCAGCAAGATCCCCCAACATCCTGACATCACCTGAAAT 

tggtgctcgctctttttcactttgatttaactagaagtaacttgatgaaggttagcatgcgttaggagacaagcctgggctgccag 

CTCTTCATTCTTCTTCACTGTCTGGAGCGGTTCCCAGGCTGG'GAGCAGTGAAGGTTGGTTGCTGTGAAGAGCCAGTGGGTGATCTT 
TATGTTTTTCAATGATGAAATGTCTCCATCTAGTGGAATTTCAGAGCAGTAAACACTCACTATTAAAATGAAGGTAAAGCCTTTTT 
5 CTTAAACACATGGTGGTCAGTATAACTTCCAATATGCATTTAGATGCTAGACTTACAACTACATATATTTCTGTGGGGCTAGAAAT 

GGGAACAGTGCTGACTTAAAATGTTAACTTGGTTTTCTCCTTGGGGGTGGGGATGGGCTCCTGGCCTTGTGTGCACTAGGCAGGCA 
CGCGGCCACAAAGCATCTACGTCATGAGATGTACAAGGCAGAGGCACACATGCACACATGCACGAATGGTAGCTAAGAGAGATGTT 
CACTTGACAAAGGACATGGCTCTCCTTGGGGGAGTTTTGTCTATGTAAATTCTTTGATGTGTATAAATATTTCAAATAAGAATATG 
GACACAATGTGATTATAATTAAACAGTTTTCTGGGTAAGAGAACTACAGTATCACTCTCATGGTTGATCTGTTAGTTTAATAAGGT 
10 TAAAAAGGAAAGATGCTAGGAGTTTCTTTGTTTGTTTGTTGTCTCACTATGTAGCCCTGACTGTCCTGGATCCCACTTTGTAGACC 

AGGCTGGCTTTGAACTCATTGAGATTCACCTGGCTCTATTTCCAAGTGCTTGGACTAAATGTGTGCTCTAACACCCCTAACCAAGA 
AATAGGTTTTATAATCCCTCAAAATTAGAGAGATAGCTCAGGAGTTAAGAGTGTGCTGCCAGCACCCACATCAATAAGCTCATAAC 
CATCTGTAGCTCCAGCAGGATAGAGGTCTCTGGTATCCAAGGGCACCTCCACTCCTCTGCACATTACTGCATAGAGAGGCACACAT 
GCCTACACATAATTTTTTAATATAATTTTTTAAAACTTATATTAGCACTTTGGGTGTGTGTGTGTGTATGTGTGTGTTTTCTACTG 
15 TTATTTATCTCATAGCCACACCCACTTGGATGAGTTCCCATTTTATTCTTTTATTCTGTGACTTTCTAAAGCCCCACCAGATGTCA 

CTGGTCCTTGGTACCCCTGCTCAGAAGTTTTTTCTGTAGGGAACCTGAAGGAGGGAGGACTCTGGCTTAACAGGAGGCCAGGGTGT 
CTACCTAATGTTGACCTGGGGAAGGTCTTCCCAGCCCAAAATCAGTACGTTTTCTTCCCTGACTGAGCATCAACAGAGCCCAGCCA 
aagacaattttaaaaaaaagaaaaagaaaagaaaggcctgaggtttctcttgttaccttcacagactaaaaaaagaagaaaaggag 
GTGATGTGTCTGTAATGGTCAGAGGCTGAGGCGCCTAATATGGTGACCGGCAGGCCTGTTTCCCTGGCCCTCATAGATAGAGAGGC 

20 tttcatttggtgcaagtcacagctaaactccacgcacatgatcattggcccacccactgttaatgggaggaagctcacatgccata 

AACCTTCATG AATC CAAG CGTATGGATAAT AGTT CTATAT ATAGTGACTGT AAACTG AG AGTCGG AAGTGCCCTT C CT G ATTCACA 
ctctgagaattttgctgcagtggctcagagatctcttctgccctccagctacacaactgcctggcctccatctgaatctgggggtg 
ggggtggggggagctatgaatgtttaatagagtaacatcctgttgagagtgtctgaggaaatcctgttatgtggtgttcttatact 
acctgcagaaggtcatgtcttcttcctacttcgtcaagagcaagcttgataggtccactaagcatacatccaaccctcactgggcc 
25 tcctactgcttctccaaagtaaactgaggctggtgtgtgtactccacacacacacacacacacacacacacacacacacccctcat 

tcaagattgcctcctacccagaaagatgctcctccccgagccctaagtgggaaagtttccgtttcaggatctcctgatgatgccct 
tgaactcctcaacctcctactgggatttccacccttagcttatgtggggccgggtattgaacctagagcctcgtgcacxstaagaaa 
agcactctgacttcagcgcgtggtgctttggatttcttagggcccgtgttgaaagtttgcagaagggggcacaaggctacagaaaa 

GGCATAGGGTCGGCCTGCAGAATTCCCAGCTGGATGGTGCGTTCAATTCATGTCCCTTCTTTTCCTTTGCAGGGAAGGAGACTGGT 
30 GGGAAGCCCGCTCCTTGACAACCGGGGAAACTGGTTACATTCCCAGCAATTACGTGGCTCCAGTTGACTCCATCCAGGCAGAAGAG 

TATGTTGTTGTTGTTGTTGTTGTCTGTCTAAATATCTGCTTTTAATTGTCACATAAAATGCCAGTGACACAGCACAGGAGCGAGAA 
GACCTTTCCCAGTGGTTAAGGGTTGAGAGGCTACAGTCCTGCTGTGCTGTCGAGTCTGCGCAGTACACTGTTATTCACTTCGTGGT 
TTCCTTTGAGCCCGTCCGTTTTCTGATTGAGAAGCTCTATGTGAGTACCCTAGATGAAAACCCAGTAACTTGCTCCAGATGAAAAA 
CCAATGTGGGGAAACCACAGCTGCAGTGTGTGTTACTGAGAGCCCACCGTGCGCCTGCAGTCTGCTCCCTGAGCACTTGGGAGGCA 
35 . GATAATTATGAGAGATTAAGCCCACACACACACACAGGAGTCCTCTGCTTGATAATCAGAAATACTGAGCCTTCTGAAAAGACATA 

GCTTTTTGTTCCCCAGGCAGAAGAGCAACTTGGAAACTACTGCAGTTGTGGGCTTCGAGGGATATTTTCCTTGGACTGAGGTCTCG 
GTTGGTGTTGTGGCTGGTCGACCTTGACCAGCAGTTATTTGGCCCCACCCTCCCACTGGAGGGAGGCAGTTTTGGAAAGTGGTAGG 
AGTCTGGGGCTCTCAAAGGATGGCTGACTGGTCATTGTTCATTCTCTTTCCAGAGAAACCTGTAGGAACTCTTAGGAAATGGGGAG 
GGAGGTTGATGTCCCAAGCTCAGGAACATGGATGGCCTCTACCCCACCTACAGGGACAGACCTCACCAGAAAGAGAAAGGAGTCAC 
40 TGTCGGTTGCTCACGGCCTGCAGCCTGCTGTGGATTTGCGGAGGCACAGCACAGAGGAGTAGACCTTCACCCTAGCCTAATCCTCA 

TGCGTCCATCATTCTTCTTTAAGTCTTTTGTACTCCTACACTTCGATCTGTTTCTGCTTCTCCAGCACTGTGTTTTGAGCTGTTTT 

acccccttcgttactagtgtgtttcattatcagaaaataggaaatatgtgtatttgtattgaatttttaggacagattggtaaata 

TCTCCTGTGTCTTTTCGGAATTTAAAACTTAACTACAAAGTAACATTCCTTTGATTTAACTGAGAATCCACTTGGGGGTGCATATT 

taagtcatatttataatgataaggtttttttttaatattttgggctttttagagtataagttagctttttaaaatacagcctgtgg 
4 5 tttttacacgtgcaattaatcggtattttgcacaagcagcgtgtggttaagtgtaacctcttgttctgcaggccttcctctcacca 

gttttacacagcattttaattgagttactgatacaaaccaaaaaaagacatttctcacatagctggtgtcgtatcctttacagcag 
ctattgctacgctgggattgtggagagtttgggtacttctcaagtcactgaaggtgacgctccttcggtgaaattctttgactcac 

AGAAGGATCTGATGGTGAACTTCCTAGCTACATTCAGGCATGGTGAATTGAAGCTTCATTTTTAAAACCATTTGCTTTCATAGATG 

aatactgtgatggtttggtcctgaaagctgctcctactcacagattctggtggaatgttccagaactctcccttgggctcttggca 
50 tacttatcctctcatatacaatccagtgctgaaatgtgaacggattgccgggcgttggttaggactcagcagctcaagtggagaga 

caaaagacgcattccggtcctgaggaggcctgtgaggcttcctgccacggcacaagtgtgctgtcagtgctgttgcaagggaatgt 
taaaatgtctgcaccaccgactcatttttatggacatgcccattaaccgtgcacagctttctctcagatgtgcagtaagcaatccc 
tgcagctgtgtcagagaagcgcaactgcagggcacaggccaggtacttggtaaacgctcctcacgaatgctggacagggagagaaa 
atcaaaccaggcttccaagaacagcagccatctcagatcaggggtagagctgagttcccgtcttcagaattcctgtaggtagagac 
55 TAAGTAGAAGTGTTATCTGTCTTCCTTCTTTATCCATCCrGAGTGGGCTCCTTTAAAAAAAAAATCATGCTTGATTGATGATCCTT 

ATACTAGAGCTGAGTCTTGGTATTTCCCAGGAGTTGTAATTATGCTCAGAAATCAAGGGTCGTACAGCTGAGCTATGGAATCGTCC 

cctgcagttggcatttcaaacaaggtggtgggtttctctctgtgcgtgcaggtggcatttcacacacacatccctgtcgtcctgga 
gggaaggaacacaatccatgattcaagatttttttttttttaagaatggaagagatgcagagtggatagaatcaggaaagattgaa 
aaaggactgaatgaagctagaaaaaactagtttggggcagtggaagcaacattagaggcgaaggaatttgtggaggaaaagctagc 
60 tacattgctcagtcacaagtgtatttattttcttgcctgtgtctcccttgaaggtggtactttggaaaacttggccgcaaagatgc 

tgagagacagctcctgtcctttggaaacccaagaggtacctttcttatccgcgagagcgaaaccaccaaaggtaagctaaggagag 
ggcaaaactgatgtgctgttcagatctgaaggtctttgggatcggaaggcgtggctcttgcctggtccggggccttctagcctgag 
cctcctgctgctctccagctcccctgaagacgctggaactgcatttagctcccagagatgatcgggctcagagggaggcgcctcca 
gaaacagaggccaggcttccgcctcagctcagactccgtcctgttctcctgttcgagtgaagggcgggaacttggtttttcttacc 
65 tttttgatttggggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtattttcaagacagtgtttctctgtgtagccctaactgtctt 

agaactcacactgtagaccaggctggccttgaactcagagatccacctgcctctgcctcccaagtgctaaaatcaaaggtctgcct 
gccctaccaccacccagtttaaatttgtttttctttccttccactctgttttgttagtggaggactccttcctcttccctctgttt 
aataactcacttcagcaggcagaggggcagagaaccatgctgccacacactggtgacctgtccctgtgcagattgccaagcagagc 
tttggagcttcctgctaggggatagacttccatttcttttgttcccaccctctgttcctcccgcacccctgcctcccatcaaccac 
70 ctctgtccccacccctgcctctccaccaaccacctctgtccctacccctgcctctccaccaaccacctctgcccccaccatccctg 

cctcacacacacacacacacacacccacagccccaccacacacacacacacacatatgccatccctgtctcccagcccctcactat 
ccctgcctctcagctaggccacaggaaatgaaagcaggaggcaagctcacctggagtctgctcttcatctatcccagtgggatttg 
GTCTGTGCAAT AT TAG ACAACACAAG AAACTG AAAGGAAACTTTGAG AAAAAC CAGAAGTTTTTAGT T C CAAG AGC AAAG T CAACT 
GTATTGCTAACATCTCTGAACACTGGCAGGATAGCAAAAGTTGTCTTTGTCCTGTTACAGAGTGGAGATATATCTGTCTCTTTCGT 
75 ATGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGTGCGCATATGGTTTGTAATAATTATTAATCAGAATAGTCACATAAATGAGGCC 
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tgcagagcagactggggctccgatgattggtgtggctaatgcttgcacgtttaccaggtgcctactcactttccatccgtgattgg 

G ATGATATG AAAGGGGACCACGT CAAACATT AT AAAATCCG CAAGCTTGAC AATGG TGGAT ACTAT AT CACAACGCGGG CC CAGTT 

tgaaacacttcagcaactggtacagcattactcaggtaaccccagtgccgtcaccgtcaccgtcaccgtcaccggttagaaactgg 

AGGCTGTGAGGGAGGAGGAGGAGATACGGGACAGAGTCACTAGGTAGAGCTGTCCTCTGCCCGCCCACCCCCACAGTCAGACAGAC 
5 AGATGGAGTCCGGGGTTCTGTTGCTCTTCTGCCCCAGATAGGATTTTCCTCCTGTGTTTTCCAGAAGTTCCCCCCAGTAGAAGGCA 

gtagtttaaatcttgaaagctgtatttgtatattaattttcataataaaaatccttgcacgttctttacctttgccttcattgcca 

TGCAGAACTGTGAGAGGAAAGGAGGAAAGGAGCTGTCCCTAGGCAGGCTCAGACGGCCCCCAGGGAGCCTCACTTGATCCTTCACC 

gcagcagagggaagcacattcttgcactctgtagaagaaaatctgtgctgctgcagggttcccctccgccccgcccccactccccc 
cccccccccagcttgcctgctgaggccacagctcccttacctccatctcctggactttcttggttttttgtttgtttgtttgtttg 
XO tttttgttttttcaatttttaaagactgggtctcgctatagccctggtggcctccaactcagaaatccccctgcctctgcctccta 

ctgctgagactgaaggtgtgcgccaccatacccggctactgtgatgactttaaacaaagattagactttgtctttacgtcccataa 
tcctgttcttctgctgttcttggccattcagttattgggtgtatgtgcgttcatgtgcgtcttatgtaaatatgtagctctatgcg 
cagtgtttagtgtgtgccgcttgccctccttggttaacaagtgtgtcctgctaaacaatgcatgtgtacatgacccctcctttttt 
ccaaggtaaggtctcacttgtagccctagggagcccagtatccactttgtagcccagggtggactttcagagtttgagcaatcctc 

15 TAGTGTCAGCATCCCAAATGCTGGGATTACGGACGGAGCCACCACACCCTTTTTACCACCATTGAAAAATACCTGTGCTGTTTCTG 

CCACACCAAAGAGACTTGTAGCCTTTTAAAAATAACAATACGAAATGCCTATGTACTGATTCTGGCCACTGATGAGCAGTTAAGAA 

attaacagtggctgagccagtgatttgggcattagctctctcactctatgtggattctaatgaaatactgagagaaatggagcaga 

AAACCTCCTTGCACTTCAGTGATATACACAAAACGCCTGTATGTTATAAGGATTTTTTTCAAATGCTGAAATATATTTCATTACAG 
GCAAACATCCGCAGGGTCCCCAGGGTTTGGATCATTTGAAAATAGTGTGCTGGAAAGGGCACCTTAATAACATCATAAAGCTGAAG 
20 GAGGGAGCCGATGTGAAGCACCCTAGACGAGTTTTAATCTCAGGGAAAAAAATCCATCTTGAGTTAGATTTGTTTTTATATTGGCT 

TTT CCTCTTTCCT CTTCT CTCTTG CACAT AG AATGCCTTTGAAATACCGACACATAAATAATTTCCTGCCTAAACAT CTCAG AAAC 

agatttaaaaaaaaaaaaaaaggaatgaaaagtaagttaagaattcccagaaaagagacagccacagtttgtgcttagaatccaag 

AGGCTTCCAGGGACGTAGGGGGCTTTGGCCCCCTCGGTTCAGGGTCTCTCTGGCCCCCATCTTTCCCTGCCTGCTTACTCTCTGTT 
GGCGTTTAGTCAGTCTCCCCATACCTTTGCTAGATTCTCAAAGGAATATTCTTTTCAAAAAGAAGGGGTGGGGGAAGACCAAGTTC 
25 CCAGTAACCTGAATGGAAGCTACTGTTTCCCTGCTTTTCATGTCACTGAGTTTCTGTGAATGTTGTTAATTTCCATTACTTCTTTA 

AATCCAGACTCCTAAATTATGCATAGAAAGCTGTTTAAAAGGTCGTGTTTTTGTTTTTGTTTGCTTTTAGTGGAAAATTGCAAAAA 
AGCAATGTGAGCACACAGGAGCAGTAGAGTCAGAAGGACTGCAGAGAATGTGACATCCTCTCCCGCTGCAGGTGTCCTCCTGAGAC 
CGGCTAGCTCTAACAGACCAGAGGTCTGTGGGAGGCTCCTATGCCAAAGTCACATTTTAAACAGACATTTACCAGGGAGAGTCCCT 
CAGTCCCTAGATACCGGAAGGGACAGGGACAGTTTTTATTTTTATATGTACTTTTTGAAAGTAGCAAGGGCATTTTGAATTTGAGG 
30 CAGTGAATACGAGTTCATTAGACTAAAGTACACAGAAGCCAAAGCAGGCCGTGCCTGTGAGCAGCGAGCATGCCCGATGGTACAGC 

GGTGTCCATATCTGACACATCCTCATCTGCCTCCAGCAAATGTTTGCTCATGTGCGTCGAATCTCCTGTGGCCTGTGCGTGTTGTC 
GTTACATATTCTGCTCTTCTCTCCCTCACCGCTGCCCTGCTCCTCCAGAGAGAGCCGCAGGTCTCTGCTGCCGCCTAGTAGTTCCC 

tgtcacaaagggatgccaaggcttaccgatctgtctgtcaaaaccaaagatgtctgggaaatccctcgagaatccctgcagttgat 
caagagactgggaaatgggcagtttggggaagtatggatgggtatgctgagattcaattactctcttattagcttcctcgtttgga 
35 aaatcccaaacatcaagatggaaggtggaaataaagatattttatgatcaggacaaacagacagtttgaattattcaacttttatt 

TGG AAAAATTTGG AAT CT CTCAAAGAGAG CTAGAAACAGGCAAG AACT ACAG CTGTCTC CAGTTGTGCT AC AGTGTT CCAAC CTGG 
CTC AATGTTGCCGTCAGGG AAGTCAC CTT CCATCTTTC CTAGTG CATGC ATGATT ATGG ATT AT AAGG ACTGTTTTCTTTATTAAT 
TCCCTTTCCTGTAGAGAAAGCTGATGGTTTGTGTTTTAACTTAACTGTGGTTTCATCAAGTTGTACCCCACAAACTTCTGGATTGG 
CTAAAGATGCTTGGGAAGTTGCACGTGACTCGTTGTTTCTGGAGAAGAAGCTGGGGCAGGGGTGTTTCGCTGAAGTGTGGCTTGGT 
4 0 AAGGCAGAGGGCACATTCTGTTTTGGCTGCATCTCAAAGCCAATGAAAAGGACAGTTTTGAACAGAAATGTGTATGTGGCCGTTGG 

GACAAAGACCCTTAACCTTTGTGACTAGATGGGCTCAAGCCACCCAGGTTTGCAGAAGTCAGTGGCACCTCGCTGTGTTCACCTGT 
CCTATTTCATGTGGCTCATTAAACACCTGCAGGACAGGAACCCAGTGATGGTGACGCTTTCTCTTCCTGTGAAATGGGATGGTAAG 
ATGCCATAGAGTAAGGTCCTGGGCTTTCTTCACACCAAGCCTGGGTCTAAACCCTTGCTGGGTGATTAAGTATAAATGCAGGGCCT 
GTTTAACTCCTCTGGCTCCAGTCCTCATCTGTAAACTTGGAATAGTACCTGCTTCGCTGGATTATTTAAGGATTATATCAGACATG 
4 5 GTTAAAATCTCCTGTAGATCTTGGATCCATGCACACATATCTTCATTGTGTGCACATTCTTCAGTAACGGCAACTGCACTGGGCCC 

TTGAGATGGCTTTCATAGCCCTCTGGGTCAGTTGCAACTTTACTTACAGACAGACTATAAACTTAGACCCCTCCCCAAAATGTTTG 
TCCATAAAATGATAACAAAGTGTATTGGGGTCTCCCTTCCTTAGAGTCTACAAGAATACAACATGTACAGATGGTCGTAAGGTGTC 
AATCTTAAGCCATTACATAAGCACCAGGGTGTTTCCCACAGGACATCAGAGCTGGCGTAGGTGCCTAGGCAGTTACCCAAGCTGTG 
AGGAGTGGAGATGGCACTATGCTTAAAGTTACAAAATGTTATCAGTCAGATCCCGTAGACCACCTAAATGATGTCAGAGTTCCCGT 
50 TACACCAAAAGGCAGACACTCTCTGAGATAGAAGAACTCTTTACACCTGCCACTGGTTCTTTTTCACTTGTTTTTCCCCTGTAGGA 

TGCATGTTGTAATTTTATGTTTTAACAGAATAATAAATGCTTCAGATATAGACCCCTTAGAGTGGAAAGTCATAGATGACACCTAG 
G TAAATCTTAGTG TGAACCTGGATTCTCT TTCAAATTGTAAGC AAT AGAATCTCAAATTAG ATTTTT ATTTTCCTTTTATAAAATT 
ATCCTTCAAAGCCATTGGTTAGAAATAGAACAAGCCAGAATTCTGTCTTTTTATTTGAGAACAGAAAGCCAAGCTAGTTCATTCCT 
GTTTTACTGATGAACTGACAGTGGCCATGAGCCAGGTCTGGCCTTTGGGTCAGCTTGATTTTTAAAGACGTACTTAAACATGTCAC 
55 ATGTACGTACTTTTCTTTCCTGGCTGCTCTTTGATTTCCCAGCCCACCTGATAGAAGGCATTGTTCCTGTGGCTAACTCATGGGAA 

GCTGGAGAAATTGACCTTACCTGGGAAAGTATGGGCAAGGAGATGGTGTGCTCCTGGCCTGTGCTTAAGGGTGCACTTAGCTTGTC 
TTCTGAAGG ACTCAGTCAAGTGTCTC ATC CAGT AGAC AGTTG AAAG C CT ACT CCAAGCATCCTTGGTATGG CCAGATTTTT ATAG C 
CTCTAAGATGGAATTTAATCTAATTTCTCTCAGGCTTTTCCTTTATCTAAGGGACAGCTGTTGGATACrCAGGCCAATTCTAAATC 
CTAGACTGTCATGACTTAAATAAGAGCCCAGAGCTTTCTGGTGTAAATTCACAATTATATGCATAAGCCATAAAAAGAGTGATACA 
60 TATCAAATGGGAAAAGTTAGTGAATTATTAAACAGCTGTGAGTAAACTTGCTTTTCCTTAAATACTTGACAGAGTCCTTGCCATTA 

TCTTTGCTCGTAAGAACTACTTTAAGGTTTCAAAATTTAAAGTCTGATTTTATGCACAAAGTTGCTGGTCAAAATTATTTTTCCCA 
TCAAAAGAGTACCTTTGGATTGACTTACTGTTGTGGGGTATCTGTAGGTACCTGGAATGGAAATACAAAAGTAGCCATAAAGACCC 
TTAAGCCAGGCACCATGTCTCCGGAGTCCTTCCTGGAGGAGGCGCAGATCATGAAGAAGCTGAAGCATGACAAGCTGGTGCAGCTC 
TACGCGGTCGTGTCTGAGGAGCCCATTTACATCGTCACGGAGTACATGAGCAAAGGTCAGCCGCACCCCTCCCCCTCCCCTCCTCT 
65 CNNNNNNNNNNNNNNNNNNNNTCCCTCCTCCCCTCCTCTCCCTCCTCCCCTCACAGGGCTGCCGGGGACCGGAATCCTCAGGGATT 

CCACTCTGCTCACTCAGGATAACACTTAGAAAAGGGGAACATGGAGTTTGCCCCTGGATTCCTGAGAAGTGCAGTGCCTTTTGCAT 
GTTCCACATCAGGAACGTTCCTCTGCACAGTTAAAACATCCATCTTTCTATCCAAGCTAATGCAGAGCTGAGGCTGTGAGAGCTGC 
TGCCATTTTGAATGGGTGGCTTCTGTTCGGTTTCCCTTTTTAGCGCTAAGTAATCAATAGCAGATGGTTGCTGAGTTAAGTTCTGT 
CCCCATCTCAACATCCTTCCCCCCAGCTTTCCCCTTAAACATCAGGTGAAGAGGTGACACGCAGTCATGACCTCCCTCCCTCCCCT 

70 ctcggcgcatgcatgtgttgacgcacacgtgagcatgcgtacatcattataatcaaaccggcattgttggggaatgaagccagaga 

tcattttgttttggaaaaataaatgagccaaacaagaaacagccttaaaaggctgtgtgcattgtacatcagaagacaccagggta 
atttttcttctctgtgtactttcttttaaaatataattggaattttttcctggcagattatatgccctttggatccagggttattt 
tgtaaataactttgtgattaaagcattaaaaaaaaaaaaaaaaaaaaaaaaacactgacagccatccagcccctgcaaatgattat 
ctccgcctcggtgtcagatccgtgcctcctcactcagcctcacacgagtggctctgaagctctggctgtccgaggcacaggcgtga 
75 ctggctgggatctaattaggaagctcctgccccacccatattccttggatgcttaaaatctgaaaataagtcagcagttctgaaag 
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TCCCTTGTACCTGAGGCACCTAGAGAGCTTCTAAAAATACGGGCATCTGTGTCTGACTCTGGGATTCCTGATGTAGTGGATAGAGC 

ctgaggacacgcccttccagcaaatactgtcactactgttgctacttgtcggagcctcagcctgctcacctgagctggctctccac 

ATCAGTCGCCTGTACGTCGTCGGTTACTGGGACATGAAGGATGGTTTGGTTCCTCCTGGTGACAACATAAAAGGAGACGTTCATTT 
CTTCTGGTTTTACTAACTCCTTTCTCACTGCTTATTTTCAGAAGCTACAACTCGCTTCTTAAAACATAAACTTGATTTCTTGGTTT 
5 TTGTTCAAAGCTTTCTTTTTCCATTGATGCAATTATCCTTTTCATCTCCCTTTTACTTCCACTAAGGAAATCAAATACAGCCACTA 

TTGAGAATCTTTGCCTCTCTGAGTAAACTAAAATTGTTTTGTTTCATTCATAGGAAGTTTGCTTGACTTCTTAAAAGATGGTGAAG 
GAAGAGCTCTGAAGTTGCCAAACCTTGTGGACATGGCGGCACAGGTGGGCCTGGGGTCTTAATTCAGGCTGTGGCTGTACCAGCAC 
GGACTCTCAAGGTGTTGTGGTGTAACAGCTGTGCCCCCTTCCCTGGGTTTCCACAGGTTGCTGCAGGAATGGCTTACATCGAGCGC 

atgaattatatccacagagatctgcgatcagcaaacattctagtggggaatggactaatttgcaagattgctgactttggattggc 

10 TCGGTTGATTGAAGACAATGAATACACAGCAAGACAAGGTGGGCACTTCCAGGGCAGTGGCTCCTGATTGATCTTTGCCTGCACAG 

ccttctccttaccttcatttcctccctcttccctttgtttgtctgatctggcgcgagctgcacagttctcaggtgggagctagtgg 

ATCTAGTTGGCGTGTGCAGTGCTGGTCTAGTAAGTGGGCGTCTGTTCCCATGGCTTGCCTGGCTTTTGGGAAGTATCTAGGCCCAC 

ggtgttccacttttggagaaagaaggctttgagaagccaagttatagctcattctccattagccacctctgagcagaaatcaggtg 
acactccaagtcagacaagttcctttacaaaggaacaggcgtggtgttggaaaacggagaacataataaatagcaggggagccaag 
15 gctcagaatgcaacaggagtaggtagcgccagagcaaagacacctcctggtagagagcctgcacatggaggcgattcctgatctca 

gtcagcagctgcctgccaggcccagccaggaccagctgggaccagcctgagactgagctctgcagagcgctgaggagaaaagaaat 
ggtctggagggcctggaggactgcagtgctggagaagccgtctcttctcctgcctcacccaccccctgcaaagggtcaaagacatt 
agttttatgtaaaccacgtaccagaccagaagccaacccacttggggaggagggattgtttgtcaagcaccagatgtcaggaaaga 
attcccaaggtgttttctgccttcctggctggctgcttgcatggcagtgtccaggcatagcactgaggaactagcaacagtggagg 
20 cctcigtgtgggttttaaagccggaactcaggcagggagtaggtttccttggtgaaactaaccgaagcctggccaccccagccaag 

ctgagcagtagtggggatggattacaggatggtgcattctgcagttttatgttgaatagtagttgtttcgctcatttttggcaatt 
ccttccgcctttcacttgcctcagaatggaagtgcagtgaatgatgtgagaaaatgttaaactggggccctgcctaggtactgaca 
ctatccaagtgctcggttgcatgtcggacaaaccgcccagctatttgaattccccactcccacccctggcacacgccatctcttgc 
ccttgtgggatcctggggggtacggggggggggggtatgcacacagacacacacccaaagtcaggggtcacaaaagcaggctgtat 
25 ctctaagcagagaggaatacagacgtgacttggtgacagggcatgccaagagggtctgagtgaatatgatcagaggccttgccctg 

agggagagcctgtgagggttgataaccagcatgttccatttaggaaatggctccaaagaaactcaggagcttccgtctgtgtgtga 
gaaagtctccgtggcagagggagcagtgcaagactgtttacttttaactagactttgaactctgtagagtctatggttaacaccct 
tgacccatctgtgaatgagaggtgtcaggccaggagctaacagatgctaccagagtactgttgggatggactgggtacataagtca 
tgcatcattcataagggtgcctaagactgtggcctcaggcggctggcacctctcatgtcaggttctgcactggaacccatccaggg 
30 ccctctcagcctggccatgcagccttccttcccacttcccaccatgactgcctctctgccctgcctcccccccatgacatccagac 

cacagtctgaggccctttccaaggacaagcctcagtcctttgttcagcatttccttgacagaagagtccacctttccctcttagaa 
tattatttcttctttcttatctttgtcaactgtcttcagatgcataccaaacactgaaaagggtaagcaataagggttacaggagc 
tagagtatgacaggagagacgggcagtctgtgctgtcctgaagctgagaaccaggaaaggccaaggcacgtcaggacctggaagGg 
gcaggaaatagacccatagttagcatatttgttcatacaaatcacaaagctcacaagtggaaggtccggatttgaaaacagtacag 
35 cccacctgaccaggtgtgctcttgagctgtgcccactgtctccccccaagacagtgaatcagagaatagaatggaaaaccagagag 

aattagtcctaagtcccacttcccctttattttatggaaaaagcctcaagggacaacctctcagattcacatgtgtcaggggacca 
gagagacttttccttttgcagccttggctagcccagctgttcctacagttccttcactgtgcctgccctgccctggcctgtccacg 
agatggaaaggtccggcatgtgtttgccaatgtattctgcagatggcatgtgtgctgcatgccggcgttcctgccggggattaata 
agctcctctagacagctggtccatgtgcctaataatatttgcaagtcgggttttatgtcacccgcaggccacagccgtgccgcgtg 
40 ttgattatgggagtgcaggcagtgttctgaaacatgtgccaaatgtagctattttaggaccatgaatgacaaattgtttgcaaaac 

agttgtgagtttcccatctcaaggtgctctgaaatgtctgtcaccacggacagacacacacacaaggtgtgacagcacaggacaca 
aggacactgcagtatggagctctgttacaggtcttccatgtgtctttgtctcctacaagccccatactcaccccctgcctgcctgg 
cttgtgaggagaagcccagtgtcaaagaagaattcaagaccaggcctagtgcctatgaaggttacccttcacttgacagcattcta 
gaagcaactagaatcatttggggttccttgtaatggcctggacacttcaaaataagaactagttcttgtttagtcataagctctgc 
45 actaaattctgtccatctggagtcgcttaaataatccatagcaagtgtttgaatagtttgtttatcaaaggaacttggctaaaagt 

tgttaaggagatacccaggccaaagcagaggccctgtgtggtctcagctcctctggggactgaagagggaagatctcatcagccca 
ggagttcgagactggcatgcacaaaactgtaagattccacgtcgaaggaagaaaggagggaggggggaacgcagaggaagcctaag 
ggcacataaggacagttggctagcatgagaaagaacacaagaacattaaactcatgcagcaaagcccagcaatacccactgacttg 
ggccctgggcaagctgggtgattcgtccatgggcagattacttatttttaactgcaaatgcatcttccctgtctgtgcgtgtttgc 
50 agctactggaaagcacttgtgtgtctaacctagccccagcgagtaggaactggacagtgtcgcttgctgctgttctgtttttacta 

tacagaggaccaggctgctagagaataaacaaatgggtaggttgcagttgtactggaaagagccaattaccattcagggttaaaaa 
agaagctaaaggccctttccaggaggcaggtgtaggctatggttagagtggcactgtcagcagcagagaagggagaacgtcggggc 
catcttaacatctcagcgagagagaatgagtatgagttgggatttgttgtatttgaggtgtctgtgccggtgcatctaagcccaga 
gaagctgctgcagcatcgcagctgatccactgccacagcagggtcctctgaccctcatccttcccactctgtcacctacgcctctc 
55 ctagaactctactgacagccacctctctacccccagtcccacgatccttccagaagttactggagcccccagctgggcccagggct 

tcgaggtgaggctgtgctcttgagccacaccctctcctcagcatcagttgtttgctcctctgtcacagcccctggccatccgttcc 
ttctcatggaaaatgaaaatgggtgggagaactctccacagacttggtctttttcctcattcctcaagcagctgagagctggctaa 
tgctgatttgaacctggcacactcagctcagctagacctggccatgtttagcaatgacttgctcttgtggacacttgatttctctt 
ctcttctcttctctttctcttatcttctcttctcttctcttctcttttttttttctattttcttttttaaaatttacattcatcca 
60 gtaaagtagacaaatctggtatgcaactgggtatgtgtttacatagttttgaaagcacctcacagagaaagacagacctataaaga 

ccatttcattccactctagtccacaatcggccccagagagggctgttttctgttgcttcagattccctctgcctgtaaggaagttc 
atgagtgtgacttcacagatcccttccttagtaagccaccactctcaggaatagcctcgcctagccgtgacgtactctttgatctg 
cttcttgcttcctgtaacaggccttggcttctcacagcagactgatatttcactgagcagaggtaccatgtgccccatcactgtac 
ggaggagcagtagggcaaactctacttgggctggtacagatgaagctgccgggcgggagacacacccctatctcccgggtactcac 
65 cctgtcagaagggctggtactggcttgtcagcagcaggtgctgtcccaagaacaccgatttaaaaggcaactgcagctaggtgact 

tgcctggtttggaaatcagaacccccaggtttaaaccacttctgtcactgacacacagggtggcctcaagcaaatcagctacctct 
ttggagcatcatgtttatcctctgtaaaatagatagtaacagggcctgcctcacatggatactatatgattgagtaagcaatctat 
aaaaatttgagggtggtaaaatatgaagaattattttaaaacttcaattttttgtgattgacatgttttccatagagagggtttta 
T GGT ATTAAAAATCATTTAAAG AGAAAAAAATGTT AGT AATCAAT AGAGG AAAGGT A CTTATAAAGCC AT AATACACAG CCAG AT A 
70 GGTGGATGATTGATTGATTGACTGATTGATAGATGATAGATAGGTGAGTGGATGTGTGTGGAATGTGTGCATATGAATGTGCATGT 

GTACAAGAGCACACACATATCATTATTTATAGCCCAGACCAGTCTATTTTTCTGGTTCTATCTACATGTCCCACAGACCCTCTGTT 
CTGAACTCAACGAAGGGAGAGTCAACTAACCCTGCCCCTCCATTGTCTTGGGCAGGCCTTCATTCTTTCCTCCTGTTAAGAACCAT 
TCATGGCTGGGTGGGTATGGTGGTACACACCTTTAATCTCAGCACTAGGAAGTCAAAGGCAGGCAGATCTATTGAGTTTGAGGCCA 
GCCTGGTCTGAGTTCCAGGGCAACCAGGGCTACATAGAGAGACTGCCCACTCCCACCCCCACCCTCACCCCCACCCCCAAAAAAGA 
75 AAGAAAAGAACTATCCACAGCCCCGAGCTGCATGCACATGGTTTTTATTTATATTTATTATATATCATTATTGTGTCTGACATCAC 
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atatgtacataagttctcacatgaatcctggtagcaattctcctggatatcactaacacaggtctcgctgttcctctgtggggatg 

ggggcctaaagactgaatacagccctcatgagcacggaacatttattggcactgtctgtgtacagcagtggacatagctcttatca 

CTGCCCTTCTCCTCGCTCTCTGCAGACACACTTTTCTGCTCfCTGTGCAGTATGTACAGGCTTCCCAGAAATGGAGTGCTAGAATT 
CTGTAATC CTG C AAG AACCCTTAG AG AAGGTTGTTG CTTATGT CGGTGTTTG CTGCACACTGTGAGCTGGTC TCTGGGGG AAGTTC 
5 AGGAGCTAGCTTCCCAGCTAGATAGACCTGTGCTCAGATGCTAGCCTAGCTCTGCCTTCCCTTGGGTTGCAGCCTCTCTGGGCC7C 

AGCATAGTCATCTGGGACCCCCTCTCTGGTGGCTGTGGCTTAGAAAGGGCAGAGCTGTTTGGTGTCCTTTGCTTCTGTTCTCCCTC 
ACAGGACTTTCTCCTCCCAGACCTCCTACCTCCTTTCTCTGTATTCCTCACTCTGTTCAAAAAGATGGCCAGGCCTGGGCTGACTC 

tgagcctggccggagaagtcgtggcattatcttagtatgagtcctggaatctctgcagatctgctcgggcacctgggataagttgc 
tttgaacctgccttcttctgcaaacaaaattgtcacacggtctgagaacagacaggaagcactcaccacagaggacttagtgcagt 
10 tggcagtggcattaacaaaagcagtgataagttgaccctatagacacatacagccgtcctctgcatacacgcccacagatagtacc 

cacgagccatgctgtacagggccttcccactgcctcctgccaggccttgtccccatttgaatcatgaagagcaggaacatggagtt 
tctctgtgggtttggtgggttggttgatttgttccaaggcagcaaccaaacgagcatataggaaacacatgtcaaaacgatgtaat 
ctttgagtctgtggactatttggacaaaaggagaacactcagaactctgggtaactttgttactggtttatatattaagtagaaca 
agaaaaatgtgtctgttcaaatactcccagtattgagcatttaaattgaatagattattgtctagagtaaaattcacttataaatt 
15 agactacaaagaattcataattgttacagtttccatgttcattcgttcacgttaaaaattgttactgcataaattaacacgttctt 

tcttggagaacatattttagaaagatttgttactttaataactctttgtgtattagaaatcccagatgccggtgctaattaaatgt 
aatcagattttggattcaaaaagcacagtagccatttagcacaaaggagcaggcagctaggttgacaaacacggtcaggaaggact 
gggtccctgattcttttagctttccagtttcacaatgcagagctgtgaatgcagttcctgtctttcctttgttctgatgactgggg 
attattagactcaggccgcccgccgctgttccagctcaaggactcctgcagaattattaatcagctgcttcagaggccctgtaatc 

20 CAGTGGCAGATCAAGGCTGATCTCACCACGAGGTGCCCTCCCTCTGCTCCCCTCAGCGTATGAATTTCTTGTTCTCTGTCAACAAC 

agcatcgccattcccacactgtgtgctgtgacctgaacagcaaatgtcagcagagaaggggggaggtggaatcctgttaattgttg 
aatttaatttaattctttccttgctaaagaactgaacccatcttttaagaaaagcaaacctcttcccgtctcttattccccaggca 
gagcttttaaaaggctgtagtgaagtgaccaggccacaccaccccacaggcccacacggggagtttatcatccccagagctgccag 
aagccatgtgctgagccccacgtgcagaactgagccaagctgcctccctgaactgtccagggccagagtttggtgcacctctgtcc 
25 ctgggcagaagtcggcttcatttgtattccgctgcctctgtctctaggcttcctaccactggtgtctctgggagggacagctttgt 

tcatctgctgtagcttccgcctagattagtagtcaggggagcagggcagatgctgggaaatggagatgaactgttgggagcatcat 
cccctcctagcaaggctgtgctgacagccagatgaaataaacgaagggggcttttaaatcactcatttctccctagtcccttttaa 
gattaaaaatgcttgcagggtggcaggaaactgatttctaccacttccatccttggacagctctgtgaggtggcctagggaatgca 
gacagggcctggtgccagcacaggtccctgagccgactctgagcaccttcctctgtctgcccagcccaccagtagtcctgctttgt 
30 gctcacaggggcatcgtcctctcctctgtgctgttttgggcagagctgcctggcagttgtttatgaatggtcaggagcaagccctc 

actttgtacagcccacgtttcttggtaatcgtcactaaggaagcagatggtcaccctctgtgattttaaagtgtttaaataggaac 
tgcagactgccatcaaacatcagaaacgtcttctggcttccttgtcgtactctgctggctggcagaaggagcctgcatttgcatca 
gctggagagtgagggacaggcagagcacatgcacactgcctgcagctacgagcctttctcctaaccaaaggaaggtacctgggccc 

AACACACTGCT CTC CACAGGGTC CCAGAAAC ATAGG CACTTTGCCAGATTGG AAAG CAG AAG ACAGTTTAAACCAACCTGTGGT CA 
35 TGCTTGTCTrCTGTACGTCCCCTCCTCTTGGGACGTTTTTTCTAGACTCAGAGCCAAGCCCCAGTATGATGAGCCTGTCCCACTCA 

GTATCCCCACTGTCCACACTGCCTAGCACAGTGTGGCCTGGCGTCGCCCAGGTCCCTCTGGTGGGTGGCTCACTCTGTCTGTGTTC 
TGCTACATTCTTAACCGAGTAATGGGCCTGCCAAGAACCCTCTCTATCCATGCTCACTGTTCAGCCCCCGGGGAGCTTGCTCACGC 
TTTCAGCTTGAACGTTTCTTCCATGGATTTATCCCAAACAGACCTTGGATCTGCGCCTAGTTAATCAGCCCAGAGTTTTACATTAT 
GTTCAGGCCCAACTCCTGTCTCCTGGCACTCAGGTTTCACTCATCTCTCCCCTCTCAGAGTCCCTGATGAGACAGCACTGTCTTAA 

40 tccttgtcaccttctctgtcagactccttcctccacgccccatccccagccccgtaagctaaaaatttcaaatggaatatcaatca 

tcctttcgtgcagctggattttcctttatatttattctcaaaacatgacgctaaactctatgaacttagagtggaaatttcagcag 
aatatgttaccaggggtaactggaaacactcagtttatgatttcagaagcatttgggaaatttgaacgtcatccttggcctattat 
gagaattaggagttttcctctgccaaatttgaccgggtttgaaattattattgtacttgaatcaccaccaaattccaggttgggtc 

AGCTTTGCTTCAGCTCCTAACACAGGATATCCTGTCCTAGACTTCTTGCTGTCTCCACCATCCAGTCAGCTTACTGTTACTGCCAT 

45 agtcatggctgctgttcttctctagggtgactgtacagtcaaagtactacatactgttcagcattgtataggataattcgcacagt 

ctgtggctttggagttaaagaggctttgggggtggctctttggtttagaaacctaggctctattgttgaagccagtgcattggatg 
gcttcctctgctgccctggttctttggatcgcttcctccgatgccctgcttctttagctggaggagataatctctgagacagtgca 
gtggaactgtcaccgacagtcccaggctggactgagcttgtggtgtgtgatggccccaacaggcttgtattgaccccagctgtgat 
ccgttctgtgtctggggaagtcatgagtcacactggtcccttctctgtcccccatctccctcatctcctccatggcccgagccatc 
50 atcttcgagacaaaccactttgtagctctgtaggttcagcccagtagctgcattcctccagctttagaacattcctacaggaggct 

ccctcctcctggcgaccctggagtgccccacgctgtgctcagggactcggcggctccctcctcctggcgaccctggagtgccccac 
gctgtgctcagggactcagtggctccctcctcctggcgaccctggagtgccccacgctgtgctcagggactcggcggaggacactt 
ggaattctcggtggctgatggatgagtgtggggattctctgcatcctctttccagcttttggaagtttcgaagggcagtgatgctg 
agggcctttgtcagtgcaactccatcaaagcattttctcagctctcagcttgttacttactgggcatcagacactctgctgagacc 

gggtttctctgtgtagccctggctgtcctggaactcactttgtagatcaggctggcctggaactcagaaacccgcctgcctctgcc 
tcccaagtgctgggattaaaggcatgcgccaccactgcccggctgacaattgggcttttaagggtctggcaaacccagtctgcaag 
cccaggtttgcctcactccaaaactccttttcttcatttattttaacgtcattaaattccgtctttaccagctccactcgtatctg 
cagagcctgatttctacatgaccattcttgccctttggaagaacattctagcccagcccaccgtcgggcttgctgccactgtcact 
6 0 acagagaggtggtcctttttcctagctcttccttttacatcattcagaaagcagccttgggacaaaaggtatctggagtgtccctg 

tgagcatttcaaacattgtcaccatcttaacgtatgaaggagagtccgctacaggaagctactaagtcaagacccgtttctgtctg 
aggcagaagtagaggacaggtttcctggctgaccattgggcatgcagccattcctttaactggactgtgacttgggcttggagtgg 
cccatcctgatgtgactctaaccggacatcgcgtcttcacttaaagcagagagcactaggctgggtaggctgagaaaagccatcat 

65 tttttttgggttttttgttttgttttgttttgttttttttaaatcttggtcaaagaagacaacatatttggccattggggattgag 

TAAGTCACTGCTCAAGTGGGCCTTrGTTGTTTTGTTGTTGTCGCTGCTGCTGCTGAGCAGTTGTGGTTTAACAGCTTTAGCCAAAG 
TACTGGGACAGTGTAAGTATAGAATACGCCAACCTTGAAGGTCTGCGCTGTGCTCGGAGCTACACTCAGCAGCATGGAGCACGGGG 
TCTAAGTGCTCTGACGCTGCAGCCAGTCTCCTTCCACACATCCCGTTTCCATGCCTTACACTTGTTCCTCGACGTGTTGTTCTCTC 
AGCTGAAGAACAGAAACGTCTGCGTGTGTCAGATGTGCGGCACACAGAGCTAGTACCGATGATCTGTTCCATAATAGCAGGCGCTT 
70 GTAGTGTCCAGCATTAAATTGCCACTTCTGATCAGGTTCCTCCCAGAAGACTTCAGGAAGAAGTCTTGAGGAGACAGACAGAAGGC 

TGCAGCTAGGCAAGTGGAGGGAAAGATGGCATTTCAAACAAGCCGATACAACAGAAGGTCTGTGATCACGCCAGGTGTGGTACCTG 
CTACAGGAGCGAAACGCAAACTAACCTGGATTAGCTGTATGTTTGCAATAGGAAAAACCGAGGCTGACTGGATATGTGCGCCCTGG 
AAACCAGGTGGTGGATTCTGATTTAATTCAGTTGGGACCCTCCCACATGGCTACAGAAGCTGCCATTTACAAGGATTAATTGGAGG 
GGCACTGCTGAAGGCTAGGTACCAAGGCAGGGGGACTCGGCAGGGGCACTGCTGAAGGCTAGGTACCGAGGCAGGAGGACTCAGCG 
75 GGACTGGTGACTAGAATCTGGGTAATTTTGAGAGACAGGTCAAAGAGCAGAACCAAGGTGCCAGGTTAACAGCAAGAGGACAGTGG 
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TCTGGAAAGAGCAAGGGGAAGAAAAGTCCCAGCTTAAGGTTTCTGCCCTGAAGCCTAGCAACACAGTGACCAAACCCCAGAAAGGG 

atagtaaaacacaaacaaatgaagggattttgttcctttcttagatgtaaaaagtaagaattaatttctttttttccattttttat 

TAGATACTTTCTTTATTTACATTTCAAGTGTTATCCCCTTTCCTGGTTTCCCCTCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
CCCTTTCCCCATCCCCTTCTCCCTCCTCAAAAAAAATTAATTTCTAACTCAGTCATTTGGTGACATTTTTCTGCCCACTGCAAGAC 
5 TCTCTTATAATCTTGCACATAGTAAGATGATATACTGAACAATAAATTAAGCTTACAGTTGCTGTATTTTAGGTAAAGCCAGGAGA 

CCCTAGAAACCCATAAATATTTGGAAATAAAGAGCCAGGAGTTCAAATGAGAAACATCTGAATGTGCCCATCCCCCTCACACACGC 

agcaggaaaaattagtgacaagagaggacatagtggagagaagagtcgggaacactgaagccccaatggctgtggttagagtgagt 

GGAAGAAAATTGGACATTGGAGACGAGAGAGACAGGAAGAGGCTATGCGTAGATCAGATGCTAGGCCTGTGGGGAAAACTCCAGGC 
TCACTTATGGTGGGAAGGAGAGAGCAAGCCAGCTCAGCAGCGGTCAGGTGGGGTCTTGTTGTTGTTACTGTTCTTAGGGACAAACT 
10 TAGGTAATTGAGTAAGACCTGCCATGCCTCTTCCCCTGACTAGGCACACAGATGATTACAAACCTGCTTCGATGGTAAGGACCAGT 

GCCCAGCAAGCCAGAAATGACTACTGCCCACTTCGTCTTGCTATGACTACTGCAAGGCCCCCTGTTGCCTGCTCTTTCTGCCACCA 
AAACCACTAACATCCCAGTAGCAGCCCAGGAACTGCCCCCTCCCTGGTCCCCTGAAGCATAGCTATGGCTCCCTCTACATCTCTCA 
GATTCACTCTGACACTAAGGGGCTCTGAGTACTCTGCATTTGGTATTAAAATTCGGAATCTGCAAGTGTTTAGGTTTCATTAGTGT 
GTGGCAGATGCTTTCTCATTGTAGTTAATTAGCAGTTGTTAGACCCTTAAACAGCCATCCAGACATGACACTAGTACTGTCAACAA 
15 GAACAAGGGAAGACACCTCAGAGACAAGAGACCAAATAAGTTACCCATAGGAAACCAAGGCTAGTCAGCAGGAAGGAGAGCTGGAC 

AGCTAACGCACTGCCCAGCTCTGCTCTCATCCAGTTGGTTCTCTCAGGAGTCTTCTGTGTACCAGACATGCCAGGCTCTGAGCTGG 
AGACACACACAGTTGTCCCAAAGACATGTTCCAACCCTCAGAGACAGTGCTGCCAAGAGATACACTAATGATAACCTATGCATCTG 
TCACATTTCAAGCTATAATAACTCGGAAAAACAGGCTGCTATGGCAGCATGGAGTTGGGGAACCTGTCCAAATGTTATTGATCAGG 
CAAAGTCTTTAAGCACGTAGCACTCAGGCCAAGAGCAGAGGGGTGGGGAGGGTGGCACAGCAGGGAGTTTCATCTCCTTCTGAGTC 
20 TCTAAGCTCTCTAATTTGGCCCAAATGAAGCACTTACTCCAGCCCCTAGCAGGACCCCTTATGTGCCCCATTGCTGGGTGACCTTA 

GACATACCCTTCTCAGTCTCAGGTTTTACCCCTGCACCCTGCATAGGCATATGCAGAGAGACCAGGAGAAACCAACTCTCTGACAT 
CCCACTCTCAGAACCACACTGTCAGGCCTGGGACTTTGTACCCTCTGGAGGGAGGAAGCTAAGACAAGAGCAAATAGAAGTCGGAA 
ACTAAGCACTGCTTACTTCTTTTCAGTAATAGCTTGTCATTGCTTCATTTTAACCTTTTGTCTTGAAAAAGAAAACATTAATTTTA 
T TTTTTTT TT AAAAA TC T GA AAA CCA A T ACAAA C AAA C A A AAA CT A C A CCTT T A AT CC TGC C AAGGCAGAGGC X GG TG GA T C T CTT 
25 gagttcaagaccagcctcatgtatattgtgacttccgggcagtaagcgacacagagaaaccttgtctcaataaacaaaagaacaaa 

CAAAAGTTGTGTTGAGGCTGGAGAGATGGCTCACTGTTCAGGCTCCAGAAGCCCTCAGTTCAGTCCCAGTACCCAAGTCAAGTGGT 
TTTACAACCTCCTATCACTCAGACTCCAAGTGAGTCCACATTCTCCTTCCGCCTCAGAGGGCACCAGCACACAAGTGCATAGACTT 
ACACACAAATAAAAGAAATGTTTTTAAGCTTGTGTTGAAGGTAGCTACTAAAAATATGGACAAAGCCATTCTTTAAATTTTATCCT 
TTTAAATACTTGTTGCTTGGTGTGAAAAATACTTTGTCTTACAAAGCAATAATGCAAACTGACTGTATGTAAGTCCCCTCCCACCC 
30 ATCACATGCATACTCACTAATGCCCTCCTGTCAGAAACCCTCAGATGATGCAGACTCTGTTCTTTATGTAAATTTTGCGTATCTTT 

TTTGTCATTGTTTTGTCTTTGTTTTGTGATTTTTCTGTGTAACAGCCTGGCTGTCCTAGAACTTGCTCTGTAGACCACGCTGGTCT 
AGAACTCAGAGATCCACCTGCCTCTGCCTCCCAGGTGCTGAGATTAAAGACATGTGCCACCACTGCCTGGTTTAATATCTTTATTA 

taccttagaaaatgagaaaatgagaaagcagattagtatagctggctgatacatttactttttaaaacctgaaatcttaaaaaatc 
tttactcagaaaatcagagtgaaagccacaggttaccacatctgtaatcccaggactcgagccacagaggcaggaaggaccaggag 
3 5 ttggtgggcacagcatcttcagctacatgagtctgtctcaaagaagggagaccaagataactgtctgaattgtgcgtagtttactg 

ccagaaccccatccactggccattgttgcaggagtctgaggaggaccccaggattcttttcctgccatttatggtacagggttttt 
atgtatgccagagagaaatatcccattttactttagatattgtcagattatagagccatggattgctctaagtgaggatgtattta 
atatctgtccatccattcatttatttatgaacaagagaattccagctgaggtgcggtcctggctgtacactcgacactgaggaaag 
cctgaccccctgaccccagtggcttggagttgaagctggacggacagaataccaaggacagagagctgtgtaaagaatgcttttaa 
40 cgaaatgttaaaacaaaatgactgctcagagaatcccagatcatgcaggcggtcgccagcacttaaggaaagagagaaactcactt 

taaatggaatgcataagagtggaagagagtgataagcacttgcctgctccagtgttagggtgagatgccacagagagaaatcagag 
gattttctgcaattttgatttcatactggcatgaaagagatggaaaagaaaattgcattgctggaaaacgccagggtatatttgtt 
aacattgctatggtgtactgtatttaaagcaaaaatgtaattgctgtaatttatcacgtctggctattaaaacctccataatttaa 
agattttaatcatttgccacttttgcacatagtgacttttcgtagatgatgctgtgacaattctgatttttatcagcctttatatg 
45 ctttgtggcagctcctaagcatcattagtgtgatttcagcatgctattgtttgcataactaatacaaaatccttgtgtttttttcc 

tttgggctgttcaagcagtgcccagaactgctttatagttgctgaccctaacatgaaaacgcaggctgctaggtccatcttcatct 
gtccacatctttctaactctgagacaagcagggtgggctgtgcctgtcctttagatgtggaaagcggattcttctaataaccagag 
actcttgaaagtgtctctgcctttgaaatgagtgtgtgtgtgtgtgtaatgtgtgttcaggtgtgtgtgtgtctatgtgtgtgttc 
atttgaataagaatggtcccccacaggctcatatatttaaatgttagccatcagactcataagctgccatccaggcatgccctgtc 
5 o tagtagtgttattcacttgaaccctctctggctggtaggagaaaaataggaggaaagcagtcacacagtgcagaatgaaaacgtcc 

caggaataaagatggacagaatgggtaggaggaagtgagaagtcagccacgggcaaaatcatttccccatggtatgtgtaagaaat 
agaaaatatggcccatttcagtataatgtatgggctctatccattcactccatcctaggggaagctggaacttctgtgatttgtgg 
cacctcataagaccaatttgtgactttatatacctcaggacacaggagaatagtatgatgacctaatcctgtgtgtatttattaaa 
atatagcattatttgagagagatatgggagtattcatgtatacatacatattatcttagacactgttctgttgctatgagagacac 
55 catgaccaaggcaactcttataaaggaaagcatttaattgcggatgacttacggttcagaggtttagttcattatcatcatggtgg 

GAAG CATGATAGTGTGCAGTCAG ATATGGTG CTGG AGCGGT AG CTG AGAGTTCTACATGCAGAT CCAC AGGCATC AGG AAGAAT AC 
CACTAGCCTGCCTTGGGCTTTGAAACCCCAGAGCCCACTGACACACTCCATCCATAAGGGCCACACCTACCCCAGCAAGGCCACAC 
CTCCTAATCTTTATAAGTAGTGTCACTGCCTGCTGACTAAGCATTCAAATGCAGGACCCTCTGGGGGCCATTCTTATTCAAATCAC 
ACACACACACACACACATGCACAAATCAGGAATCATACTCCAGACCAAGCACATACCATTCAGTGTGATCATGGAATCGTGTTCAG 
60 AAAGCTAGCTAGCTCTTCTCTTTACTGACATACAAGAGTTTTGAAGTCCAACTCTTTGAAGAAAGATTTAAAGTTATTTGCTTAAA 

gtcactgagccaggcccagggcataattcatcgccacacccgctattccttcaccatcttcttcctgttctcgtcccccaacctgt 

CCCCTGCAGATGACTTTCCAATACTTCGTCTTCCCTCTTCACCCCAGTGTAGGATCTCCGGCTCGTGAGTAACCGCGTCTCCATTC 
TGCAGGTG CGAAGTTTCCCATTAAGTGG ACAGCC C CCG AAGCGGCCCTGTATGG AAGG TTCAC AATCAAGTCTGACGTATGGTCTT 
TTGGAATCTTACTCACAGAGCTGGTCACCAAAGGAAGAGTGCCATACCCAGGTAAGGACACAGACCCGAGAAACGGTTTGTCTGTT 
65 GGGTTCTATTTTAACTTCATTTTACAGGAGTCTTGCCCAGCTGCCTTTCTAAGCCCTGTGCTCAGCCTTCTGCCAAGGTATTTAGC 

CAGGGGAATGCAGAACTCAGAATTGCCGTGACCTGTACACCAAATTCAATGTGCTAAGCAGCTGGTATAAATGTTCCAGTTCCCAC 
AGGTCATGGAATTTGTCCTGTCTCAGTAGGTGCATGTGTCATGGCTCCCACAGCAGAAATGTCCCTGGCAGAGCCTGTGCCCAAAT 
GGAGCTTGTAGACACGTCTGGGAAAGGGAAGGAGAAAGGGTCCTGTTGCCTTTTGATCTCGTAGCACTGACCCACAGAGCAAGCCT 
GGCAGGAAGATGCCCGTCCTGTTCTCTCTGAGGCTCCAGCCCCAGATGGCCCCAGGCGGAGGTGCAGGAAAGGCAGTTTAGGCTGA 
70 CCAACCCATTCTCTGCCTGTGGCTGAATGGCCAAGATACACAAAATGGAGTGTATTATGAGGGTGCGGGGGCCTCTGGGAGCCTGC 

AGTTGTTCTGGGCTGTCAGATGCTCCCTCTGTGAAGAAGCTGTGGGTTAAGGTTGCCCATGCTTAAATTCATTAACTTAGCCAGAC 
GGAGACATAAAGGACACGCACCATTTCGCCTCCACACTTTACTGGTTTCAGGGCAGGGACGGTCTGCTTTGTGAAATGTTAAGGAC 
ATATTTTTCAGTTACTGCTGAGCAAAGAAAGAGCATAGCTGGCTCACTCCCTTCATTCCCTGCCTCTTAAAAAGGGAGAAAAGAAA 
AGGCCCACAGTGATGGCACCGATAGTAGAGATTAATGAGGAATGTAGGGCTCTTGCAAATCCTGGGCTTGTAATCATATCTCTGCA 

75 gtcagaggagccagcgagagccgattaatttgtaatccctttgttcattttgtctgattgtttctggtcatcatcagagaacagag 
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AAGTGTTCATAAAGAGCCCCTCTGTCTAGGCTAGTACAGCCTCAAGACCTCTAAGGGAGGAAGATTGGCACTGAGGCAGGATTCAC 

AAGTGCCAGGCTCTGAAGCCCCAGCCCAGCATTGGGAGGTGTGGGTGTGTGCGTCTTCTTTATTGCTGCTGCTGCTGCTGCTGTGG 

ctgcggctgctgcagcggctgctgcttccggcatgcacaagtgggcagacactctgggaatagtcaactggcagagaagaaagggc 
tgcccaggagggggtggggcccagcaggggtgcttttgaattgcttctcaaggatgaaaatataccgtctccaggttttaaaagtg 
5 agaaggcactttttaaaaattattattgtctatattttgaactaatttcttcctgatctccccaggtttatagacacccggtgtgt 

taaaagcaatcacaggaaaaggttaatgttgttttgcatttccgtgaagctttctcttacagtaacacaaagatgctttttgttct 
tgggtcacacacacacacacacacacacacacacacacagaggccaagacaaagaggtgggtgtgggggctcagaagaggaagtat 
ttggagaccggggttttgtcaggttgggttttagcacaaagaaaataacctaggtttacaagtctgagtggatgccttcactcagc 
atcattttgtgtggcctggcctagcatttgttcccttgggaagtagcacaaatgagccattcagctctcaggtggcactgatgagt 
10 tcctgtccccgagcaggtactattcgagctggagggaaaaccatgagccactaaatagtcctgccctcacggagcgttactgcggg 

agagtgtttgtgccgtgcttatggaggggaggttacttagatgggcagactgtgtgtgctccccgacctgagttctcattatatat 
atggcagaatcggggacacaagatagcccttcattgagagacccatgaagagagcagaggagttaagtgagaactgggtccagcag 
agtatgtgtatttactatgccttccatgactgcagctgcctgcaggggccatgggcaagggagaaggcaagtaaatgagaccatgg 
agagcaagaggctcgctcacgatgaacaagatgtgtcgtcctgcctgtcacccggaaaagctgcagagactgtagggagggtctga 
15 gacgatggatgaggtgacgtccttgatggccttagaaaggggaccgagccagttgtgaggggtctgtgtgctgccgtgaagagcca 

ttggagcctggcaggttgacttgatggcccagagagctgcctgcagcagagaggccattccagacctgttctcatagccacggaca 
ctgcttagttttattttgtaactcagctactcagttgggcttctgaaagtgacagaaactctaagggaggagctcctgcagagaca 
ttatagttacagggttgctagcctagcagagggtagcacttagcattgtccacatgtcaccatggttgtcgctgtggcccagtcgg 
ccagcctgtgctgagtgctcaccttgcttcagccctcctgcactggatctcccattccctgctggtgggagtccaggagaaagtcc 

20 AGGTCTCTGTGTATCAGATGCTTCCATTATGCACTTTGACACACTAATTTCTCAGTTTCCTAGAACATATTTTCATGTAATTCTCT 

tctcaagaatggaaggtggtgataaacttgcctgagttctttcatacctgagattggccctttgtccccacgtcacataggaaagt 

GCTCTGGCTCATAAGTGACAGTGAAAGGAGATGGGGGCTGACTTACAAATGAGCTTGGCAAAGATCCCCAGACATTTCCACCCAGC 
ATGTAAGTCAGTGCAGTCAGCGTAGAAGGGAGCCTTGGAGAAGAACTGAGTGATGCTAGAGGCGTGGCCAGATGAAGGGCAACCTA 
GCACTGAGTAGGCGCTGCTGGTGTCCTCAGGCTGTGCTCACTGAACTGACCAGAGACGGAGGAAGGAAAGAAGGACACACTGAAAC 
25 TGAACAAGGCCTTGAAGCCGTAGAGGAATATTGAAGTGTTGTCCTGAGGTTAAAGGGAGCTGGTCAGGTCCCTATCCACTTCCAAG 

ATGGGTGACAGAGACGGACACCATTGCAACGCACAGCTCGCCTGCTGCAGCCCTGTGGGCTAAAAATGGGGTCCCGCATCCTGCCC 
AGGGCTCAGGCTGCTGGGTAAGGCAGGACATGGGAAGTCTGACTTGGTGCACCCCATGCCACTGTCAGGCTTGAGAAGCTGCAGGA 
CCCTGCTCTGGGGGCAGGGTAGCTCATTCTGAGGTCTCTGCGGACCTGCCGGGGTTGGCTTGGGGTCCCCGGGCCTGCACAGAGGC 
TGAGGACAGCAGGTTCTAGCTCTTGGGTACCACAGAATGCCTCAGAAGAGCTGAGAACAGAGTAGGGGCCTTAGGGGCTGGCTCTG 
30 GAAAAGAGTGGGAAGAGAGCTCAGGCTGGTTCCCGAGGGGAGGAGAGTCTTTGGCTTGCTCAGTGGTCAACTCAGGTTGGTTAAAA 

GGGTGGCTGAGAArGCAGAGAGGCCTTCTGTGTGAGATTAGGTTCTGTTCTTTAGAGCATTGTTCCCCACTGCGGGTCCCCATGAG 
AAGAGACAGTCCATGGTCTTAAGGTGTTTAAAGAGAAGGAAGAGACTAGGGAAGTAGAGACCGGCCATGGCCACATTGGAGGGAGG 
GGGGTGCGGAGAGGAGAGCAAGAGAGAAGCAACCCAGAAACAGGAGTAAGAGAGGGAGTAGGGGGCAAACATCCCTTTTGAAACCT 

gagcttgccaggtaacggtggggaggagcatatctggctgttgccaagtaaccgtgggggtggagtccagacagaataccaggagc 

3 5 ttggggccctgtgtgactggtggccacagaattatggagctggggcctcatgtcaggagcccagtgtctgggggcgtagcaaacgc 

cttctgtcccttgcaggaacacctgctgggtctccagggtttaaacctaactcaaccagaaaacaggctgcctttcacagtcctag 
acagcctatcagctgtgccatccttgctggagtccagcctgctttctgtatgcagcgctttaagtgttctttgcatcgagattaga 
actgtgtttaggctaagggattgttgtatgtgcgcaatggtaatgctggcgccaaagctgtttcctgagcttgctgagtaaaatcg 
tagctttgcattttagcatgacatttcacctctagaagctttctcaaattctttccccctccgccttccctgcccctgcctgtatc 
40 aggctgtcaccactgggtggtgacctcctaatggaacttcctgccccccccaccccgttcctctcccttcctcccctcatcctcca 

ccattttgtcattgtcgccagcagaaatgttatcctggaaaacagatgaattatctcactctggtcctgattaaagatgccaaggg 
ctcttgcccttgccctccagataactccagaaggccgcaccctgcacaagtccacaaatatttattgaatgcctgttatgcattga 
gtgcttttccagacccaaggattatagcagtgaagtaacacgagagttcctgccctcaggaacgttttttttttcttgaagaatat 
aggcaatacaaaccaacaaactacactcaccctggctagtagcattgagtggagcaaaagaggaatgtggttaggagatggtgaca 

4 5 gtggaagtcactaagaggtgctcgctgactataactctgataggagctagccttgggccaggtgggtgtctaggggcactgtgcca 

cctgcagggagccaaggagccagggagccagaggcctggagcgatgactggtggcttgtggggttgtaagcaagcatgctttttac 
tctttttgttggggtttagttttgagcttgtattctcgttacaatgtttctccttggcctttcctccttctaaaccttcctagtta 
cccctccccacacactctttcaaactcatagcctcttttttcatcagttgatattgcatgcatagatgtgtctgtatacacatgca 
tatatatttctaaatacagcctgctaagtccatacagggttgcttgtgtcaccattccacactagatgacgagttggtgtgctttt 
50 ccctggggagggccacctctcgctccagcttcactcagttgccaatagtttttgtgtagggttcaggtctcattgggctttttttc 

cattcagttgacataaccattggtgtcctccttcgtcaggtcatgtttaggcagtgatgctggtgagactttacaggcgtagcttc 
tgatgttactaggagacaaaacctcacagaatgctggtcccctggctcttagagtctttctgcctcctctttgcagtgtccggagc 
cttaggtgtagctgtgtattgtaggtgtgagtgttctcctaacgtgtgtgcagtgagcagtgtgaggggaagacttgacttcgggt 
gtctctgctgtctctctccctttacatcttggacaccccaaggaatttgtctatgacagcatctcactgggttagccgagaagtgg 
55 ctatgtagaccaagctgacatcaacctcacagaggtctctctgcctgcctctgtctggaactcccggcagctctgccttccttgag 

aggaacggggcatcttccatgttctgattcccagcagtgtctgcccacagtagactctgtagaagcaaataaagggaatgtgtgaa 

agcctccagagccttataactctgcccggttatcctcacatatggccaacacggggtgagtgttcccagccgcaaggtagcctctg 

tccccagagttctgagaagttgaccccacgttcaaatttcatattccagtaacccgataggcagaatgtcctggccatgccaagcc 

6 0 gtggccctcgactgaacacctgcttgtgtgctggcgggatctggcagaacagggctcttctcttaagcaaatctgtttgtctgtgc 

attggaagcctcctcaaatcgttctttcagcaagtgtcagctgcttaacttccttgagcagaactagtcacttggtaatgacctgg 

AGGAGTAAGGTGAGCAAGCAAAACTGCTCGCACCTCCTGTAAAAGCCCAAGCGCCGCTTTTTGCCCCCTTCCTTCCCCCCCCNNNN 
NNNNNNNNNNNNNNNNGCATGATCACATGCCATGAAGACAGGTATTCTTGTGTTCAAGCTGCTGACAGGGGCAGACTCCCTCAAGG 
AGGCAAGTGTGGACTGTCCAGGTAGAGGGGCCATGAGAAACAGTCTGAAAACAGCTGACCTTAGCAGTGCATGATGGGTCCTCTGC 
65 CTCCGCAGCCCATGGGCCCCAGGGCCAAAGCACTGCAGTACACTGTGTTCCTTCAGAGAGCTCGGAATGCTGTCTCCTCCCCTGCA 

AGGTTTCTCTTGGCTGACGTGGCTGATAAGGGGAAGAAAGGATAGGAGGCTGTCCGTGAAGCTGGAGGGCATAAGAAGGGGCAGTC 
TCCCAGTACAGCCTGAGCGCAGCGCTCTGCCGCTGTCTGGTCTTAGCTGTGGTCAGGCCCCTGCCTCCCACACTGGCACCTTCACC 
CTCTTTTTTCACTCCTCTCTTCAGAGGACAGAGGAGTTCTTTGTAGCACTGTATTATCGAAAGCTCAGGCTTGGAATCCCAGCACT 
TGGGAGACAGGAGCAGGATTATTACTGTTAGTTTCAGGTCAGCCTGGGCTACGTAGCAAGCCCTTGTCTCCAAAAATAAAGAAAAA 

70 gaaaacaagaaaggaaaagcccagaaagtataatgctgcattatccacttcaaatcacctttgtgtgccgcagctctcccaaccag 

CATTTCTGATTTTATTAATACAGCGGTTTTAATAAAAACTGCTGCCCCAGGTGACTGGTGAGGGGGCTAACAGTAAACAAAACTAG 

taattattgtcttctcagggtcagtccttcatctccatctgtaccctctggtcagtatccctctgctccacatttgtactctgatc 

catggagtggctctccaaacctcctggttgttcctgtaagataagggaaaacactgggtaatctgataacacatgcagcggtgcac 

tgcaggctcgctgagcaagcaccattaactccactggcctctctctcagcacccgtgtggcagctcacaacagcaagcagacagat 

7 5 gggtttttaagagagcttatacagggaagcaaggggcctgagacagaaggccccatccatacacaatatagtatcattctctttga 
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atgaaaagctcagttcgaaaaagaaatttgatatcagatagcctgagtatcatctccattgttaaaacatttatttacaccatgca 

GTTGTCCCGATTCCCACAGCCATGGTGAAGTCCACGCATGACTAGAAAATAAACCACAGACTACAGGTACGTCTGCTCTGAGGTCC 
CTTGAGAAGCCACACAAGTGGGAAGCAGTAAAGTATTAATACTTTTTTGGTGAGACCTTGTGCTAAGGTGATGGATAAGGTGTTCT 
GTTAACAAAAGGAGGCGCTGAGGCTGGAGCAAATCGGGTCCCCTGCCAAGAGGTACAGAGTCTGGAAGTGACATCTGTTCGGCGTT 
5 CTG CCTGTTG AAGTGGCTTTTGTTC CTTTCCT CAAG AG CCAG AAAG AAAAGTG AGG AGGG T CTACTGAGTT CTTGG ACAG CTCAAA 

gaataatactgatgcctacaagaagaggagaggcaaggacccaaaggataagggaaagaaaacatgggtacatatgacagtctgcg 
tggcaactgcacaatgtctgagtttgaaggaagagttggagagctgacttctcgtgtttgagaaggaagccagcaaaatgactcag 
aaagaataatacagagatcatgtcaggaagtgagtgcagtccacttggccagaggctcgcagctacaatgttttaggcagaaggac 
tggagctgttacagccatgaccatgtttgaaaacatgaaagaaggagttgaagggacatctcagagcagcaggttgtggagttctg 
10 tgaactcaggcccatcacctgggtcctcggaaagagtggagacatgctgttctcctgagctctggagcagaggagagctgagatca 

aactgggtaacggaagggtattttttaagaatattatcatgcatggtgtacttaattgaagtactgtttatgaatggcaaactcac 
tgagtccttgctgagccagaacatcttgaccattgcaaaggttcactgcagaagtggcaggtttgcagggccgcccacccacgtgt 
gttctggcctttggttggttggaagacagctattctgttgcactcgtcactcagtcagttgcagtgtctactcttttgacaaagct 
gccgttggtatgtgtctgtttcagccagtgcgtagaattgttcatatattccctggactttgggaggtctggagagagtacctgga 
15 aaaataaaaggagaaatggggtgggggttgggtgctgcaggaaaggaggcagcaagctaagaatgcatatcaaagctgacagtgtg 

gccttgcagtctagtccagtcctcactctgcatatactgagtatactgcatatattctgtcccatggacggaggccttctcagcaa 
atgtgacatgctgttttgggttgtcacatgtactatgtccaagtcttgggtggagcactggaaaaataggcttgacccaaatggcc 
agttaaactttccattggcagagactgaattaaacgtttaaagaaaagaagtatxtccatttgaggaatttggatttttaatgaaa 
taaaccatttactgacaaaaaattcacggaattctgggaaagtagttaattgaatcctgtggtgctgtgctgtgcactcagggcca 
20 ggttaaagccttgagatgtatttggggagcggttggagcggttggagctgctccctagaagccagattctagggagagtctactgt 

catacctctgagcttcaggcctctatggacctttcctccaggggctcctggcaggagccagaacaagggagattcctgcagaccca 
agctgtgtagttccagaagcaccatgaaactaagaggtttatctacttaattgtgcagcaaggaattgcctgagagaataccagcc 
cctatgtatggctgtgttcttgtcttggccctttaggcttcctggaatagagacaggtggctgtcttggagccccagcttctcagc 
taacctcccatgggagcaaatgcacattggaatcagacattgttttaaaggcagtgcactgatgtgttacataacacagaagggga 
25 gtctgggatggaacataggaaggaagtgccatcagggcttcacaacacagagggtttatggctgcttcatgtttgtagaaattttt 

aatcccagtccaatgtttctagccacttttgaccatttagttagcaggtaaaagatgcacacaacctctatatttagagtaagcct 
caatcagcactagagctgggcagatacctaccatctatgctattaagcctactttcctatcgataaccctgagctattacttactg 
tttcatttgagctgcacttaattccaattggccaaccctcagggccacagtttcaggcctcctaacccatggcacttctccttcct 

CCTCCACCTTCTCCTCTTCCTCATTCCCCCTTGTCCCCCACCCCAGGCCCAGGAAACCTGAACCCCACCTATGTCTCTTCTGTCCA 

30 gctattggctgttggcatttttatttaccaatcaaaaataacttgggggcagagtcacaggtctacatgaaaactccaggtcttgc 

cccacacacacacacacacacaatattacaatagacaagaagaccaaaccccaacaggttcagctctgttattctgccgagtgcca 
tttcctgagcttactggggtttgaactgttcctgaggaagtgctggcctccgttccttccctttctgtctggagtatctcagaaga 
GAG CTGC AATCCGTGTACCTTCCCTTGCCTTC AGCTCTCC AT C CTAGATCCTGGCTCCTCAGTAT CTGGGGG AGG AATTG AG CTCG 
TTGGCTCCAGGGAACACCCAACAGAAAAAGGTACTCCCACACTGGCCTCAGCATTCTCCCAAGGCAAGGGGCTTGCCTGGCTAGAG 
3 5 TGAAATTATTTGGTCATATTAAAGGTCTACTTAAACACAGTCAAAGGAATGCTAAATTTTGTCACCACCAGAAATTATAAGTACAG 

AGAATAAAAGAGCATCCTACAAGGACTTAGACAAACAGATGACTGAAATAGTTGTCATCCAGGAAGACCTAGCTAGGATAGGTCCA 
GCTTCAAAGATGAGAGCAACCCAGAAGCCTGGATGCTCCCTCCAGAGGGAAACAGGAATGTGACCTCTGGCCAAGTGACAGGTTCT 
GACCCAGTGGTCACCTCCCCCAGAATTAAAGAAGGCTGTGTTGAATATTATGTCGATTCCTTACTAGTGACAACCCTGAGACTCAT 
GCTGTAAATTACAGCAGATTCTTGCTGCTGTAAACTAACTGTCAAGAGTTAGGGAAGATTTTAGATGTCAGGCTCACAAGGTCTTG 
40 GCAGAGAGAGGGAGAAGGAAGGGAGGAAAGGGAGGGAGGGTAGGCGGGTGGGCGGACAAGGGAGAGAGTACCTGGAAGCAGCTGAG 

AAGGGAGCACACTGAGTGATGCCTGCTTCAGCTTCCCATGATGCCTTCTGCTCTGCAGCCTGAGAATGTCAGCATTAGGCAGCTCC 
TGCAGAGGGGCAGGGAGGTCTCAGATGATAGATGGCCGGATGCTGTCATTCATAAGCAAAGGCCCCAGAGACACCCTGCCTCCCTG 
TCACAGTTCCCAAACCTCAGAGCACTGTGAGGGTCACCAGGCCAGATGGTGCCAAGCCCTGCTGGCATGAAGGCAAACCTCAGACG 

ccatgcctaagcatgaggaaaactgtgacattcactgtagctctgcacatagaagacctgttgcttttattctacagggtgtttgt 
45 gtgctttagtcatacaaacatttcttttttaatttctttaactttacattggtgttctgcctccatgtctgtctctgtgggggtgt 

caggtcctctggaactggaactacaggcagttgaactaactgccatgtgggtgctgggatttgaacctgggtcctttggaagactg 
agtcatctttccatctcccgaagattcctttttaattatgtttcttgttaattgtgtgaggatatgtgcacgtatgtaccagtatc 
tcctgaaaccagaggtgtcagttgctctggaactggaatgacaggccgcctagtatgaatgcatgctgagaattgaacttgggtac 
tttgcaactctaagcaacattctagcaacattaagccccttcccctagtcctgtgttttacctttcctagtgagtataatttacac 
50 ataacaaaggttaatttaaaagtatactcccatgagttttgactagtgaaatttgattgttcacacggactaactacactggggtc 

atggactgcagcctgagttatttctcatggcagagcatggctcccaacctggctttgttttaaactgtttcagtgacagaaataag 
acagagcttgcatgtagcccacacaaacaaaatatttgctgttggcctttcacaggaaaaacatgggcattcaaccatggcttctg 
tcacctctcagctccctctgccctttcacccgtggcccccaccccaaccccaacccccatccgtgcgcagcaacctctgatctggt 
ttctatcatgcagtctctggcctttctagggtctcatccaggtgaaatcgtacagtgcgctgcctcttgtgtctggcttctttcac 
55 gtgtagtgctttgagagtcactgtctgggcttttgcatctatgagttctccattcctttgttccactccttcgtgctgtgatagcc 

tattacaggcatggttcccctcctgagagggaggacggcctccttatgctttaaccttagccacgtgcccattctcactggcccct 
gtcttcgcaggcatgaacaaccgggaggtgctggagcaggtggagagaggctataggatgccctgcccacaggactgcccgatctc 
cctgcacgagctcatgatccactgctggaaaaaggatccggaagagcgcccgaccttcgagtacttgcagggcttcctggaggact 
actttacggccacagagccccagtatcagcccggtgaaaacctgtgagagcctgcgcttcagacgcctcttcccgaggcctcccta 
60 cccctccccattagcttccaattctgtagccagctgccccagagcagcgagaaccgtccaggatcagattgcatgtgactctgaag 

ctgaacttccacggccctcattaatgacacttgtcccccagtccgaacctcctctgtgaaccatctgagacagaagcgtgttattt 
ctcagacttggaaatgcattgtatcgatgttatgtcaaaggccaaacctctgttcagtgtaaatagctgctcctgtgccaacaatc 

CCAGTGCTTTCCTTTTTTAAAAAAGAAAAAGCAAATCCTATGTGATTTTAACTCTGrCTTCACCTGATTCAACTAAAAAAAAAAAA 
GTATTATTTTCCAAAAGTGGCCTCTTTGTCTAAAACAATAAAATTTTTTTTCATGTTTTAACAAAAAATGATCAGGACAGGTGTTT 
65 GGGTTTTTTTTCCCTTTTTTATACATATGATATATATGTTAACATATGTTCCTGTACATACACCATGTGGGTGCTACCATGGAGAC 

TGGCCAGCGTAGGCCACATAGCTACAGGACCGGAGTGGGGATTACTGCAGAACCCTGCCAGCAAAGCACTGGTGTCAGCCTGCAAG 
CCGGTGGCCTCATTTTTTGACTTCTACGAAGCATGACGTCCTCTCCATTTGGACTGCACTTTTTTGGTTCCTAATCATACCTATAG 
ATTGTTCATGTGACTTTTTTCAGGTCCCAGGGCCTAGTCACGAGTTTTAGTGCCAGTTTTTGCTCCAGCGAACTGTGATTCGTTCT 
TGAAACTTAGGAGTGAGCATTTTAAGCAAAAAGCAGCCAGCCAGTTCTACCACAAGAGCTGCAAGACGGAGACCACACAAACTTCC 
70 tgtataaatatgaatgctgaagggttcaggtgttttccttttatttaataaatcttgtaaccacatttaaatggtctaaacccata 

gcattgtagtcatggcaacctactaaactttctcatgcaactaaaaattatgggaaggcaagggtggggggttgtacacgtcccat 
tgtaaaataagtgttttactgtcctgtactgctaatgagtgactctccgtgtcaggagtgctccagtgaataactatgcactactt 
tacatttcatgggggtgcacaaaaaaaaaaaagtattacatttttagttgctgtttgtaccaacctcgaattacgtatgtttaaca 
acaaatcaattcctatttctattgagttttttaatactgactagcaattctgaagtcttaattccttttttttgttaatgatttac 
7 5 ttgtgagtttacatttttaaattgtttaactttcctaatttagtaattaaaaagagagcattttacatttgaaaaaaaaatttttg 
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tttatttgtgtacaccacagaaggtaccctaggcgttctgtgacatacctggcccgtcccagatggtgaggaagcacctggtaaat 

CGGGCCACTGTGCAGCGATTTCCAAACGACAGAAACATGCAGAGCATCTGGAGACCCTCCCCACCAAAAGGCAAAGCAGTTATCTG 
GCTAACTCAGAGTGGCTAAAGGAAAACTGGGCGTACTrGAGCGCCATAGTGTATCCCGCACTGTCTCTCGCTGGAATTCACCGTGT 
CCTATTTGTACAGGAGACAGTAGTCTTTCTTGGTCTCAAGTCATAAATACATTTCCAAGTATCCTACTTCTAAAATGAAGTTGCTA 
AGCATGTGACCATGTGGTATGGGGGAGAGGGGGAGGGGGGACTGGGTAGCCATCCAGGCCTGGATCTACCATGGTTCCCTGCAGAA 
CTCCGAACCTCCCCTGCAGGCCAGTGTGTCTGGAGACAAAGTACAGACAAGATGCTCTCCCAGCCTCTGGCAGCCCTGCCTTCTTA 
CAACTCTAAGTCCACCGTGTCATATGGAGCCATATAAGGAGGAAAATCTTTCATTGTTGTGGAAATAATTACCTTTAGAAAAGATT 
ATAGCGTTTTGGGGAGGAAGATGAAACATTTTTTAAATCAAAATTGTTACTATTTTGGATATGAATACCATTGATAGAGTTTTGAA 
AACTTACGAGGTGCAGTTTTTATCACATAGGATTAGTCATTAGCAGGTTTTAGATTTTTGTTAAGATAATTTTATTTTCAATCCTC 
ACTTTGCATTAGACAATTTGCAAATATTCCCTGGAGGGTTTTTGTTTTGACTCATTGAAAGTCTTTGAGGGAAAAAAAAATGCACT 
TTTAATTTCATACAGCTTTTTAAATTTCATCAAGTGAGTTCTCTGTGGGTTCCTGTATATAAAAGAAAACTAAGGACATGCATCAC 
TGAGAGAGCACGCTTACGAGGTCAGAGTCCTGGAGCACTCTAGAATAGAAGAACTACAGTCAGGAAGAAACCAAAGAAATGTACAG 
GTTTTTC CAAGAG T CCAG T GTGCTT TC TAGGGAG GCT CAA C TC C CA TCT GGAAG TGTC TG CTT CGTAAGTGATAGACACTGGGATC 
GGGAAACTGAAGTTGCTCACCAGAAAGTTCTCTTATGACAAAGGAAAAATAGCACTTACTGTGAAGCAGGTGAAAATGTTTGGGGA 
GAAAACCTCTTTGTTGTTTCTCTTTAAAAAAAAAATAATAACATTTTTATGTGTATTGGTGTAAGGGCGTCGGATCCCCTGGAACT 
GGAGTTACAGACAGTTGTGAGCTGTCATGATGGGAACTGAACCTGGGTCCTCTGGAAGAGCAGCTAGTGTTCTTGACCACTGAGCC 
ATCTCTCCAGCCCCTGTTGCTTTCCTTTAGTAACCCAGAATGAGGACTAAGGACTTACTCTCTGAGAGCCAACTGGGGTTACCTAG 
TTTG CACTTGG ATACCTTTTTAATAAG CT ATT CTCTT AAAAGCTC AC AT AGGAAGCTCACTG GAG AAGGCCATT TTCATAACACAA 
GAGTAAACATTGGTTCACTCCACTGTCGTTGCACCACACACTCAGGCTGCTGCGTTGAGGGACCTGATAGGATCCCAGCAGATGCG 
GGGTGCCACATGTCAGCAGCGACTCAGTGGACTTTAAGGGCCCTGCCCCAGTGACCAGGTGTTTCCATGGGGAAAGCCAAGGGTAA 
CCATGGTCCCTCGAAACCTGCCGTGTGACTCAAGATCTCCAGGCACCTGGCTGTGTTTACTCACCCGGAGACGACAGGAATCCTGT 
GAGTAAAGTCTTGGCAGCAGAGGATTCTCTAGTACCAGCAGAGCTATGAAATCTATCTATGATTTCTCACGGGGCTATAACAGCGC 
CCGCCGTATTAATTGGGATGGTTCTTTCCTGGGAAGGTAAGATGCTCAGCGGTACACCCAGGAGAAAAGCGCCATAGCTTTGCTGC 
AGAAAAGATGCCATGTCTATTGTTGGCCCTGACGCAGAACAAGGCGGCCCACAGGGTGGGCGTTTCCTAATGGTGTATTTGAGTAA 
AATGGTATTTGGTCAGTTTGTTCTGGAAGATATTTTAATACATTCAGATGGCTTTTGTTGGCTTTCTTGCCACTGTGTGTTACACT 
GACCTTCTTTCTGTTAGGCTAGTGTCAGAAATATACTTTCTGGAAGGGAGATGAGACGGAGGGAAGGAAGGAGATTAGCTTTGATC 

GAATGTAATAAAAATGCCTTTATTATCTTCTAAATATCAAATGAACCTTCACAACTGTGTTTATATCAATATTCCATGAAGTTTTA 
TGACAAACATCCAAACTATTCCTCATTTTTCCCGATGTATGAAATATACAGAATCCTATGGGAAGGACATGGAGACCTCTTTATAT 
ATCTTTATTTTAAAATAAAAGCGGGAGAATATAGCTAAGTGGTAAGCCACTTACTTTGCATGCCTTTGTCTCTTGTCTCTCTCTGA 
CTCCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACCCTCTCACCCTCTCACCCCAC 
CCCTCTCAAACTCTAGGCATTGAAATATAAAGCGGTTTGTGATTTTGTAGGAACCACCCTGTAAGAATGCAGTCCTAGACAGCAGC 
CAGAACAAGCAGACTTCCTCTCTGGAGTCCTCAGAACTCATGTCACTGTGTGCTTCAAACCACCCGTGTGTTCAGTAACACTTCTC 
TTCTTTCAGTGGGTTTTCTGTGGCAGACTGAGCACTCCTGGAGACCAGAAACTGCCCAGCATTAACGATTCTCCTCTCCCTCACCT 
TGAACGGAGATGAGCTTCTGGCAGATGTGGGGCCAATGCATGAGTGGATGGTTAGATGGATGGTGCCTACCACCCAGTGGGGTGGC 
GCTTTGCCTTCAGATGACACGCTTATCTCAGAGCCTGCTGGGTGTGGGGGAGCTGCGGCATGCGGCCCCAGCACTAGCCTGGCCTG 
CTACAACTCGAAGTCATCAGTCTTCAGGATAACTGTGAAAGCTTTCTCTCCAGCCTGAACCAGGCACAACCAGTGACCCCACTCCT 
TCCCCCAGGTCTCGGCACAACACCCTCGGTAGAAAGTCAGACTTCTTGGACCGTGCTAGGTGACTGCCCAGAGTAAAAGACCAAGT 
GAGGTATAGTTCACAATGCATGCAAGTGAGGTGCCATTTGAATTTGATAATTTTATGACAACTGGATATTCCAGTTCCTAAGATAA 
CCATCTTTGTGTTCATATAAAAATGTATCTCAACTGGGCGTGATGGTACACGCCTTTAATTCCAGCACTTGGGAGGCAGAGGCAGG 
CGG ATTTCT GAGTTCGAG TCCGG CCTG GT CTACAG AGTGAGTTC CAGG ACAGCCAAGG CT AT ACAGAGAAAC CCTGTCTTGAAAAA 
TTAAAAAAAAAAAAAAAAAAGTATCTCCATGCCCTCCAGATGTTCAGTGTCCACGGCCTGTGGCTTGCAATGCCCCTATTGCAGCT 
CTCATGACCCAGGTACTTCTGGCCTACGTGAGAAGCTCTGTATGAAGTGGTAACTTATTGTAGTGTGAAGACTAAACGTGAAAAAG 
GTATTGTTGCCCCCTACGCATGGGGCTTTCCTGACTTCCCCACTCAAACAAGAACAGCCTCATGGTTGAGTGGGAGGGAAGCCAAG 
GGAGAGCTTTATGACAGAAAGGAAAAGATAAGCCAGCTGGAGCCTCTGGAAGCAGAGGTCAGATCAGCTTTCCTGGCCAGTCTGTT 
GCAAATCAGAGCAGGAGGGATGGAAACCTTAAATAAAGGAGAAGACTGAGCTGGGAAGAGAGGCGCCCTGGTCATCACTCTCTGGA 
AGAGTGGGAGGAAGGCAGACATGACAGGAGGTACACATGAGGACTAGTTATTCCTTGCTTTAAACTTCTGATGAACGTTCACTCCG 
AGCTAGACCACGTGTACCAGAAACTCAAAGGTGTATGTTAATATTCACACCCCAGTGAAGACAGAGACCCAGAGCTGTCTGTAGAT 
GGGAAGCCCAGGGCTGAGTCGAAGGGAGGCACCCGTGCAGCATGGGGTCTGCAGGGCAGGCAGCACACCGTGGAGTGGGrTAGGTG 
TCACATAATAGGGACAGAACTTCTTGCTTTCAAGGTGACACCTGATTCTCATGCATTGAACACAGAAGCTGGTCAGTAAATGGATC 
TGAACAAAGAAAAAGCAAAGCTACATGCATCACCTCCCCACACACATCTGTCCTTCTAGATGGAGGTGTGGTAAATGGCTGCAGTC 
AAAGACGGGTAAGGTGCTTCGATGTGTGGGTGGGGGAGGTGTAGCGAGTGCATATGGAACCTTCCTTACCTGCCAGCCTGTCAGAG 
ATGCGGTGTCACTGTGCGCCTGTCTCTGCCTCCTGCCTTGTGCAAAGAATGTTGGGATTACAGACATATGCCTCTGCCTCCAAATT 
TACATGGGCACAAGAGACCCAAATTCAGTTCCTCACAAAGGCAAAGCAAGCACTTTTTTACCCAGTGAGTCATCTCTCCAGTCCCA 
AGAATAAGGGACCAGACAGGGTGTTGATTCCCAGGGTCCCTGCTGGAGTATGACTAGGAATATAGAATCCAAGAATTGCTGGCAAA 
GAACTTGTACTAACTCGGTCGCTCTCCCTGGGACATTTGACAGAGCTCTCCTGTTTGTCCGTTCTTCGCTTGTTGGCCGCTTCATT 
TGCTCTGTCAT ACAATTTGCAAATTTAT AAAAGT TACTG CTC AG AGTCACAAGGTGCTCTGGTTGTTTTGTT CTGGG T ATTTTTCC 
TTTAGTTAATTATCTAGTGCTTGCTCTGTAATAATCAATGGGTAGCTAATTGGAAGCAAGAGAGAATGAAATGAGTATTATTTGAA 
TAGTGTTTTTAATGAAAAGCACACATGAAATACTATAGGGAAACAGCACAAGAGAATTTrTTTTCTTTTTTTTTTTTTTTTTTTTT 
TGCATGTGTTTACAAACAGATTCACATAAGCTTGTCACAAACCAAATCCAAGTGTATGGATCATTTTGTTTCATTTTCCAGATCCC 
CCCCCCCCCAAGGGGGTGAGTGGGCATTGGAGGATACCAGGCGGAGGCCAGGCCTCAGGAGATGGAGAACTAGAGCCCCAGCCGTC 
CTAAATGAAGCTGAAGGGCTGTCAGTTCCCAAAGAGTGCATGAGGAAATGGTTAGCACGAGACAGCACTTGCATAGAGAATCAGAG 
ATGAGTAACAATGGTTCCTGGTAAATTAGCCATATTACATCATGCACACAGTAACGGAGGGACGATTAGGAAAAATGAATACTAAT 
TTGCCCAAATCCTTTACATAAAATGCATTGACTCTTTTTTTAATTTGATAGACTTTTTGATTTTTTAAAAACATGGGCAGCTCCAG 
GAAGCTCCCAGCAGAGCATCATTGTGAGAGGAGGAGGAGGAGGGGGAGGAGGAGGAGGAGGAGGAAGATAAACCATCGAAGGCCTT 
CATAAGCCATTTCACCCCCCTCCTCTCAACCTGCGAATATCAGAAAATATTTGTTTGTACATTCCTGAAGGTCTCTAAGTGAAAAT 

ggaaggcattaatcattgtctctgctatcactaaaccatgacctcaccatgttggagggcaggaaagtgatgcttccttctatctg 

TATGTCTGCGCTGACTCAGACGGTCTCTGGGTTTTGAGTAGTAGGGGGAGGATTGGAATGGAGCAGAGCTGTACTTAAAACGGCAA 

aggcaagaacaaaagcagcatgcgtgcagccaaaggggaccttggaagttacacagatgaaacaaaacgctatgcttgcctgagag 

tctggtttccaaagcaaacgcaaaatggagagccttgttccaaccataaaggtctcaccatctatagttcctttgcaataaaaggg 

gccctgtaatctactgtgacagccagaagctgcactggtgctctgaattatgatatttgctcacgactaatacagatttttccaaa 

gcagcgtagcatttgtagctatagcatcctctgccctttggcagaacacagccatgtccgccagctttccctgcttccgttccttc 

ctgtcccagcccccacgcctttccacctcttcccattacaatcagaccattcttgcttcctcctttgtttgcttcggcacacctcc 

cttcataggatccctgttaatttattaaaatcagacttttttttctttcttttttaagatgtattctcactatgcatcccaggctg 

acctcaaactcaagacctgcctgcctcagcctccctcccaactgctaggatctggggcgtgtatcccttaggtctctacccttcaa 
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GGCAAACCTGTGGCTGCTGGACTGCATCCTGAGCAGGCATCCTGTAGGAGAGTTGCCCAGTCTCCTCTGGAAACTTACTGGTCTCA 
AAGTTGAACTTTGTAACCCTCAAATCTCAACACTTCTCTCCTGGGAGCCCATTTTAGGTAGGCAGTTCCCTGACCCCAGTTCTCCT 
CCCTGCCTCGCCCCCAGCCCCCAGCCCCCAGCCCTGCCCCCGACCTATGATTTATCAGACTTTATACCTGAGTCTCCAGCGACTTG 
CTATCAATCAGCTTTATGCAAATAGAAAAGGCGACCCTACCTCAACAAGCTTTGCTGCCATCTGCCAGGAAATTGCTACAATAAAT 
5 ATGCAAAAGGATAATGATTCAAATGTGAATGCCACCCTTTCAAATCCTGCAGTACAAAAAAACGGCACAAACTGGGGTGTCAATCC 

TGCAGTGTGAAATCACCGGAGCTGTCCTGAAACCCTGCATAAAATCATGGCCCCATGAAGTCAGCCTTGCCTGTTCGTAGCAATTT 
TAAAATCTAAGCCTTTCAACCGTGATCAGAAACTGTGGAGAGGCGGTCCCCAGGTAGCAGCCTGTAACAATGACAGACTTCTTTCT 
AGAACTCAGCCAGAGCGTGGACTCTAGTGTAGGGCACACAAAAGCATCCAAGTTAAGGAGTGGGCACACTTGACCATGAGGGTGCT 
AGGGCAGAGACCATGCTCAACCAGGGTGGGGCAGGGGGTGCACCACACCCCTCTGCCTTCTCACTAATCACTCCAGCATCACCTCC 

10 actttctggtaatctacaacacaaatcaaccccaaaacctcatggcagaaatagatgcacatgggtgcattttgtacagaactctg 

CAGTTCAGAGGGACTTCTAGCTACGACTGGCCTCTGCTCCTCAGGGCCGCAGCTGGGACTGCATGGAGGAGGCTGGGCATCTTTCA 
CAATAGCTCCTAGCTGCTGAGCAAGAACCCAGCTGGGACTGTGGGTGAGGACCTGAGCTCCCAGGTGGCCCGTGGGCTGGCTCACA 
CCGTGGGGATCAACCGTGTTGAGACATCCCAGCTGACTCATGGCAAAGCAGAGACAAGCTGCTCCCACCAAGCCCCGCCCAAACCA 
AGTTTCTAAACAAAAGAAATGACTGAGGACTCTAGCTATGAGGTTTGGGGTTGTTTTATAGCAGCTCATCACCAGAATGTGTAGGC 
15 TATCACAGCTCCCTCGTATGCCTCCCCTCATGCTGTGTCTAGGAAAATGAAAACCGAATCTCCCAGGCTGCTATACTGTTTGCACC 

ACAACCGTGAATTAGACTATACCGGTCAGATGTAGTTGTGGAAAGTTTGTAAGGCCAAAGGGAGGTATATGCCAGGCCCCTGAAGC 
TTGTGCTTGTGTATGCCCTAGGAAGCAAGAACATGTAGCCACAGCTCTGTAGCAGCAGCTCCAACATTGGTTTTCTGTCTCTCACC 
CTCCTGGTTCATGCAGGAGACCACAGTTCCGCTGTCTGAGTGGTTCCCTTGGTGAACCTCTTCCAGCCCTTCCAGTAAGTCCATAA 
ATTGTTACATTACATCTCTCTTCACTTAAAAGCCATAGGGTGGGGCATGCATCCTAGGCTGACCTGAGTCAGCATCCCCAGGTGAG 
20 CCCCACTGTTCCATCTCCTATCTCTCTGTCCTTGCTTGCTTGCTCGTTTTCTCTCACTGGGCACTCTTGTTTTCTTTCCATGCTGA 

GGATGGAACCGAAGCCTCCAATACAATACACTTATCAAGCACTCTCAGCCCGCTGGTCTTTCTTTTAGTATTTATCTATACTTGTG 
ccggtgggttatttctctgcccgttgaaatgagccagttcaagccagattagattatatataggcaggtttatttgggtggggagg 
aagggtggnnnnnnnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw 




gaaagttcagggttgggggcagggtatgccaggtaggaactgagagatgctgggagaacctgcaggccaggtctgctttgatgtgt 

aaaacatgcacctaagtccctaaacccaacagtgccaacccaagtttctcatggctgagaaaaaagtccattagctaatgggagac 

aaggagtgaggactagaaaaggacaccctccggggcctgttgggttgctttcttttgtatgtaaagttttctagaaacacagccat 

CCCCATTTG ATTCTGTCCTG TCCAGAG CTGGCTTCACTCAACACTG ACAATGTTGGG TGACTGGTTG AC CC AAAACTCTG AAAATA 

30 cttagaattgtctctctgtggattctgtaggcactgtgggtcaagtaccgccgcgttcgggctaagcacttcctgaacatccccgc 

tgtcatggggacttccatctgtcatcactattagtctttttctgctgctttgttttgtttctgtgcaaacaaaacaaagactattc 
tggaactcactctgtagaccagccaggctgtgaactcagagatctgcctgcctctgcctcccttactagtcatgggagtaacaagt 

AATAACTTACTTGTCAGTTATTACTGACAAGGAAACCAATrTAGAGAGATCTGGGCCCAGTTGATTGAGCACATGGCGATGCTGTT 
AGCAGGGATACAAGAGCCAAAGGAACAGAAAGGACTCATGGACTGGTGACTGGTGAGGCACCTGCAGCCCCATGTGCTGGGCTGTG 
35 CCCTCTCATGTCTTGCTACATGGCTAGGAAGGGTTTCAAATCAATACAGCATTGGGATTCAAAGCACAGTTCTGTCACCAGCTAGC 

TGTGTGACTCTGGGCAAGCTATTTGACCTCTGAGCCTCTTGCTTAGCTTCAGGGTCCTCAGTTAGTAAAGGGGACTTTTGAGGAAA 
AAAAAAAAGTCCTATGTGTAGGATATGAAAGCAGAAATGGATAGTGTGTGGAGGTGGGGTGAGGATGNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNN>frINNNNNNNNNNNNNNNNNNNNNJrNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNMtlNNNNNNNNNNl^^ G 

40 TCAGGACAGGGCAGGGTGGGAGTGGGGTGGGATGGGGACTGGGTGAGGTGAGATAGGGGTGAGGTAGGAATGAGCTGGGGCCGGGG 

TGGCATGGGGATGAGGTAGGGTGGGGTAAGAGTGAGGATAGGAGTGAGGTGGGGTGGGATGGAGTAGGGTGGGGATGGGATAGGGG 
TGGGGTGGGAGATCAGCA 

MOUSE SEQUENCE - mRNA 

45 CCTGGGCCCCGCCGCGGACGCGCGGAGCCGCCTGGGCCGCGCCGGAGGAGGGCGGGGAGAGGACCATGTGAATGTGCTCCGGAGCT 

GAGCGCCAAGCCAAGCAGTGTTTGAAAGGAAGCAGGATGCTGATCTAATCGTGGCAAAAAGTCAGTCCGACCGCTGGTTTCGAAGA 
CATGTGGTGTATATAAAGTTTGTGATAGTTGGTGGAAATTTGGGAGCTTGGATAATGGGCTGTGTGCAATGTAAGGATAAAGAAGC 
AGCGAAACTGACAGAGGAGAGGGACGGCAGCCTGAACCAGAGCTCTGGGTACCGCTATGGCACAGACCCCACCCCTCAGCACTACC 
CCAGCTTCGGCGTGACCTCCATCCCGAACTACAACAACTTCCACGCAGCTGGGGGCCAGGGACTCACCGTCTTTGGGGGTGTGAAC 
50 TCCTCCTCTCACACTGGGACCCTACGCACGAGAGGAGGGACAGGAGTGACACTGTTTGTGGCGCTTTATGACTATGAAGCACGGAC 

GGAAGATGACCTGAGTTTTCACAAAGGAGAAAAATTTCAAATATTGAACAGCTCGGAAGGAGATTGGTGGGAAGCCCGCTCCTTGA 
CAACCGGGGAAACTGGTTACATTCCCAGCAATTACGTGGCTCCAGTTGACTCCATCCAGGCAGAAGAGTGGTACTTTGGAAAACTT 
GGCCGCAAAGATGCTGAGAGACAGCTCCTGTCCTTTGGAAACCCAAGAGGTACCTTTCTTATCCGCGAGAGCCAAACCACCAAAGG 
TG CCTACT CACTTT C CATCCGTG ATTGGGATGATATGAAAGGGG A CCACGT CAAACATTAT AAAAT C CGC AAGCTTG ACAATGGTG 
55 GATACTATATCACAACGCGGGCCCAGTTTGAAACACTTCAGCAACTGGTACAGCATTACTCAGAGAAAGCTGATGGTTTGTGTTTT 

AACTTAACTGTGGTTTCATCAAGTTGTACCCCACAAACTTCTGGATTGGCTAAAGATGCTTGGGAAGTTGCACGTGACTCGTTGTT 
TCTGGAGAAGAAGCTGGGGCAGGGGTGTTTCGCTGAAGTGTGGCTTGGTACCTGGAATGGAAATACAAAAGTAGCCATAAAGACCC 
TTAAGCCAGGCACCATGTCTCCGGAGTCCTTCCTGGAGGAGGCGCAGATCATGAAGAAGCTGAAGCATGACAAGCTGGTGCAGCTC 
TACGCGGTCGTGTCTGAGGAGCCCATTTACATCGTCACGGAGTACATGAGCAAAGGAAGTTTGCTTGACTTCTTAAAAGATGGTGA 
60 AGGAAGAGCTCTGAAGTTGCCAAACCTTGTGGACATGGCGGCACAGGTTGCTGCAGGAATGGCTTACATCGAGCGCATGAATTATA 

TCCACAGAGATCTGCGATCAGCAAACATTCTAGTGGGGAATGGACTAATTTGCAAGATTGCTGACTTTGGATTGGCTCGGTTGATT 
GAAGACAATGAATACACAGCAAGACAAGGTGCGAAGTTTCCCATTAAGTGGACAGCCCCCGAAGCGGCCCTGTATGGAAGGTTCAC 

aatcaagtctgacgtatggtcttttggaatcttactcacagagctggtcaccaaaggaagagtgccatacccaggcatgaacaacc 

GGGAGGTGCTGGAGCAGGTGGAGAGAGGCTATAGGATGCCCTGCCCACAGGACTGCCCGATCTCCCTGCACGAGCTCATGATCCAC 
65 TGCTGGAAAAAGGATCCGGAAGAGCGCCCGACCTTCGAGTACTTGCAGGGCTTCCTGGAGGACTACTTTACGGCCACAGAGCCCCA 

GTATCAGCCCGGTGAAAACCTGTGAGAGCCTGCGCTTCAGACGCCTCTTCCCGAGGCCTCCCTACCCCTCCCCATTAGCTTCCAAT 
TCTGTAGCCAGCTGCCCCAGAGCAGGAGAACCGTCCAGGATCAGATTGCATGTGACTCTTGAAGCTGAACTTCCACGGCCCTCATT 
AATGACACTTGTCCCCCAGTCCGAACCTCCTCTGTGAACCATCTGAGACAGAAGCGTGTTATTTCTCAGACTTGGAAATGCATTGT 
ATCGATGTTATGTCAAAGGCCAAACCTCTGTTCAGTGTAAATAGCTGCTCCTGTGCCAACAATCCCAGTGCTTTCCTTTTTTAAAA 
7 0 AAGAAAAAGCAAATCCTATGTGATTTTAACTCTGATTTCACCTGATTCAACTAAAAAAAAAAAAGTATTATTTTCCAAAAGTGGCC 

tctttgtctaaaacaataaaattttttttcatgttttaacaaaaaaatgatcaggacaggtgtttgggttttttttccctttttta 

TACATATGATATATATGTTAACATATGTTCCTGTACATACACCATGTGGGTGCTACCATGGAGACTGGCCAGCGTAGGCCACATAG 
CTACAGGACCGGAGTGGGGATTACTGCAGCGTGATCATGCAAGCTCACCCCCTTCCAGCAAAACACTGGTGTCAGCCTGCAAGCCG 
GTGGCTCATTTTTTGACTTCTACGAAGCATGACGTCCTCTCCArTTGGACTTTTTAATAACCTAATCATACCTATAGATTGTTCAT 
75 GTGACTTTTTTCAGGTCCAGGGCCTAGTCACGAGTTTTAGTGCCAGTTTTTAGTCCAGCTCAACTGTGATTCGTCTTGAAACTTAG 



716 




WO 03/008583 



PCT/US01/51291 



gagtgagcattttagcaaaaagcagccagccagttctaccacaagagctgcaagacggagacgacactaacttcctgtataaatat 

gaatgctgaagggttcaggtgttttccttttatttaataaatcttgtaaccacatttaaatggtctaaacccatagcattggtcat 

gggcaacctaaacttttctcatgcaactaaaattatgggaaggctaagggtggggggttggtacacgtcccattgtaaaataagtg 

TTTTACTGTCCTGTACTGCTAATGACTGACTCTCCGTGTCAGGAGTGCTCCAGTGAATAACTATGCACTACTTTACATTTCATGGG 
5 GGTGCACAAAAAAAAAAAGGTATTACAGTTTTTAGTTGCTGTTTGTACCAACCTCGAATTACGTATGTTTAACAACAAATCAATTC 

CTATTCTATTGAGTTTTAATACTGACTAGCAATTCTGAAGTCTTAATTCCTTTTTTTTGTTAATGATTTACTTGTGAGTTTACATT 
TTTAAATTGTTTAACTTTCCTAATTTAGTAATTAAAAAGAGAGCATTTTACATTTGAAAAAAAAAAAAAAAAAAAA 

MOUSE SEQUENCE - CODING 

10 ATGGGCTGTGTGCAATGTAAGGATAAAGAAGCAGCGAAACTGACAGAGGAGAGGGACGGCAGCCTGAACCAGAGCTCTGGGTACCG 

CTATGGCACAGACCCCACCCCTCAGCACTACCCCAGCTTCGGCGTGACCTCCATCCCGAACTACAACAACTTCCACGCAGCTGGGG 
GCCAGGGACTCACCGTCTTTGGGGGTGTGAACTCCTCCTCTCACACTGGGACCCTACGCACGAGAGGAGGGACAGGAGTGACACTG 
TTTGTGGCGCTTTATGACTATGAAGCACGGACGGAAGATGACCTGAGTTTTCACAAAGGAGAAAAATTTCAAATATTGAACAGCTC 
GGAAGGAGATTGGTGGGAAGCCCGCTCCTTGACAACCGGGGAAACTGGTTACATTCCCAGCAATTACGTGGCTCCAGTTGACTCCA 
15 TCCAGGCAGAAGAGTGGTACTTTGGAAAACTTGGCCGCAAAGATGCTGAGAGACAGCTCCTGTCCTTTGGAAACCCAAGAGGTACC 

TTTCTTATCCGCGAGAGCCAAACCACCAAAGGTGCCTACTCACTTTCCATCCGTGATTGGGATGATATGAAAGGGGACCACGTCAA 
ACATTATAAAATCCGCAAGCTTGACAATGGTGGATACTATATCACAACGCGGGCCCAGTTTGAAACACTTCAGCAACTGGTACAGC 
ATTACTCAGAGAAAGCTGATGGTTTGTGTTTTAACTTAACTGTGGTTTCATCAAGTTGTACCCCACAAACTTCTGGATTGGCTAAA 
GATGCTTGGGAAGTTGCACGTGACTCGTTGTTTCTGGAGAAGAAGCTGGGGCAGGGGTGTTTCGCTGAAGTGTGGCTTGGTACCTG 
20 GAATGGAAATACAAAAGTAGCCATAAAGACCCTTAAGCCAGGCACCATGTCTCCGGAGTCCTTCCTGGAGGAGGCGCAGATCATGA 

AGAAGCTGAAGCATGACAAGCTGGTGCAGCTCTACGCGGTCGTGTCTGAGGAGCCCATTTACATCGTCACGGAGTACATGAGCAAA 
GGAAGTTTGCTTGACTTCTTAAAAGATGGTGAAGGAAGAGCTCTGAAGTTGCCAAACCTTGTGGACATGGCGGCACAGGTTGCTGC 
AGGAATGGCTTACATCGAGCGCATGAATTATATCCACAGAGATCTGCGATCAGCAAACATTCTAGTGGGGAATGGACTAATTTGCA 
AGATTGCTGACTTTGGATTGGCTCGGTTGATTGAAGACAATGAATACACAGCAAGACAAGGTGCGAAGTTTCCCATTAAGTGGACA 
25 GCCCCCGAAGCGGCCCTGTATGGAAGGTTCACAATCAAGTCTGACGTATGGTCTTTTGGAATCTTACTCACAGAGCTGGrCACCAA 

AGGAAGAGTGCCATACCCAGGCATGAACAACCGGGAGGTGCTGGAGCAGGTGGAGAGAGGCTATAGGATGCCCTGCCCACAGGACT 
GCCCGATCTCCCTGCACGAGCTCATGATCCACTGCTGGAAAAAGGATCCGGAAGAGCGCCCGACCTTCGAGTACTTGCAGGGCTTC 
CTGGAGGACTACTTTACGGCCACAGAGCCCCAGTATCAGCCCGGTGAAAACCTGTGA 

3 0 HUMAN SEQUENCE - GENOMIC. 

TCTCTCCCTCTTAATTTTTCAGTTGACAAAGTATACTTCATCAATGTGTAGTTGTTTCAACTTACATACAAATTCAATCAGTAACT 
GATAATATTAAAGGGAACTTTCTTATAGAAAAATAAAGGTGATTTATTCTCATTATAAAAAAAGTACATTCTTGGTATAGACAAAT 
CTGAGAAAAAAGACACAGAGAGCAAAGAAAGAACAGTTGCCCATAGTGTTATCATCTGCACACCACCATAATCTCAGCATGTTTCC 
TTCCAAAGAGTTTTCTAGGCATTTGTTATATAGTTGCAATCATGTGATCCTTCCTAATATAACATGAACATCTTTCCATATTGCTG 
35 ATAATTTCAGTAAATGTAAGTTTTAATTTCTGCTTAACTTGTCTTTATGGGCATACCTTACAATTTACTTTAGCCATTGCCCTCAT 

GCTAAACAACTAACAAGTTTTCTAATTTTTCAAATGATAAATAATACTTCATAGAACCTCTTCATGTCATTTTTTTAAAAGGCGTG 
TCTTTAGCACACATTTACAGGTTAAAGGACATGCCACCCCCGACACCCTTTTTTTTTTTTTTTGAGGCAGTCTCACTCTGTCACCC 
AGGCTGGAGTGCAGTGGCGCCATCTCAGCTCACTGCAAACCTCTGCTTTCCTGGTTCAAGCGATTCTCATGCCTCAGCCACTCGAG 
TAGCTAGGTTTACAGGTGCCTGCCACCACACCCATCTAATTTTTGTATTTTTAGTAGAGTTGGGGTTTCACTATGTTGGCTAGGCT 

4 0 GGTCTTGAACTCCTGGCCTCAAGTGATCCACCCACTTCAGCCTCCCAAAGTGCTGGAATTACAGGTGTGAACCACCACACCTGGCC 

GAGTATGCCCATTTTTAAGAATTTTTTATATTGCCAAATTGGTTTACCAAATGGTTTTACACTGATTTCTGGTCTTCTATCAGCAA 
TGTAAGAGAGTCATATTCATTTCAAGGAAACTTCATCACTATTGAGTATACTTATTTTTTTAATGTGTGAATTTAGAAGTGATACA 
TAGTATCTCACTAATCTAAATTGTATTTCTCTGATTACTACCAAAGGCAATATTCTCCCATATGTTTCACAAATTGTTTTTCCTTT 
TTTTGTTGCCAATATATGTTTCTGTTTCCTAAACTTAGAGTTTCTCTTATCTGTATAAATTTCTTATATATTGAAATATTAATCTA 
45 AGAGAGTTGAAAACATATCTCCACAGAAAAACTTGAGCATGAATGTTTGTTGCAGTATTATTCATAAGAGCCAAAACGTAAAAACC 

CAAATGT CCATCAGTTG ATG AAT AG AT AAACAAC ATCTGGT AT AT C CAT ACAGT AGAAT AT CTTT TAG CCATAAAAAGGAATGAAG 
TACTAATACATGTTACATGAATGAACCTGGAGAACATTATACCAAGCAAAGGAAGCCAATCACAAAAGACCACATATGATGTGACT 
CTGTTGATATGAAATGTCAAGAATAGGCAAATCCATAGAGACAGAAATTAGATTCGTGGTTGCCAGGGGCTGGGGAGAGAAGGGAG 
TGGGTAGCGATTGCTTAATGGGCATGGGTTTCTTTCTGGAGCAATGAAAATGTTCTGGAATTAGATAATGGAAATGGTCTCCTTTG 
50 TAAATGTACTAAAAACCATTGGACTGTGTGCTTCAAGAGGGTGAATTTTATGGTATATGAATTATATCTCACTTTAAATGAAATTT 

TAAAAATATTAACTACAAGGGGCTTTTCTATGGTCCAAAAAGGCTTGCGGGCAGGGGGTGGAGCCTGAAAAAACTTTACAACCTGT 
GCTCTAATTCTTTCTGAAACCTTTGGCATAGATGGGGTTAAAACATATCATCCTTGTTTTCATCACCATTTCACTCTTGTCTTAAC 
CCTGAGATCCAGAGCAAAATGAATTTAAGAAGAAAATGTTCTTACTCTTTTCTTGGAGCCTTTCCATGGTTTGGTGTTAAAGCCTC 
• ATTTGGCCATTTAGGTTTGGGACTGGTTCCAGCA7TCAGTTGACTGCAGTCTTAAATCTCACCACTGGGGTCTGATGCTTCCATTT 
55 CTCTTTTATTGAGCGCTTTTGAGTCTTCGGGCTCGAGAAATGGAAGGCTATGCAGAAAGGAAAGAACATGTTTGTTGCAGGGATGT 

GAGCAGCTGCCTCTTAGCCTGGGGGCCATTTGAACAAGAAAAGCCAGAGATGGGGACCCACAAAAATATTCTAGGTGCCAGCAGTA 
TGGCTTATTCTTAAAGTAACATGACATTTTTAAGAGTGATTTATATTACTTTGGTTCCCTTGCTGTGCGGTATGAGAGAAGGTTGA 
TCCTCTTCCCCCTCCAGAGAACCTTTGCAAAGTCATGCGTAAATGATCGAATGGGTTCAACTCCACTTATTTCTGAAGCAAAGCTT 
GGGTTTGATTTTTAAGTAGGCTCTGTTCTCCCATGATTGCATGTGGCTAGTGTCTGCATTGTGTATATTCCCACTTTTACATCTAT 
6 0 CTTCTCACCTCAGAGACTGTAATATTTTAATACTTGCATTTGGCGAGGGGCTCTCCCTCACAGGCTTCACCAAGAGTAGAAAGCtG 

TTATTTTGTGCTTGGTGGAGGCATTATATGTGTATCTCAGTTTATGCAGTAAATATGTTCCAGAAAGTTTTGCCTGTAAAGCAAAT 
CATATTTTAAGTGCAATAGGAAAGCTGATTTTTATACCAAGGAAACCAGTGCCAACTCCTTCATGGTACTTATGAATACCCTTGCC 
ATGACTAGG AAAG ATGAGG AAATTAAGGGCTGCTTCAGTGT CAT CGG CC C AAAT AGTCATTAATATG CCAAAC CG CACG AAGGAAG 
ATGGTGACTCACTGCACCTAGTATGGTCCAGCATCTCTACAGAATCCACTGTCTTGGGGGAATGGAATGTGCATTGGGGATGGAGG 

6 5 TGAGACCTAGTCCCTGAAATCAGTGCCTCCGTTAGTAATGTGTACTAGTCCATTCTCACACTGCTGTGAAGAAATACCTGAGACCG 

GGTAATTTATAAAGGAAAGAGGTTTAATTGACTTGCAGTTCCGCATTGCTGGGAAGGCCTCAGGAAGCTTACAATTATGGCAGAAG 

GCAAAGGAGAAGCAGGCACCTTCTTCACAGGGCGGCAGGACGGAGTAAGTGCAAGCAGTGGAAATGCCAGATGCTTATAAAACCAA 

CCATCAGATCTCATGAGAACTCACTCACTATCACGAGAACAGCATGAGGGAACTGCCCCCATAATTCGATTACCTCCACCTGGTCC 

TGCCCTTGACACATGGAGATTATAGGGATTACAATTTGAGGTGAGATTTGGCTGGGGACACAACCAAACCATATCATAATGTGTGA 

7 0 GATATTGAGCTCTGTGGAACCAATTCTTCCCTATAGGATTTTTCCCTCAACACCTCCAGCCCTCACACCCACACCCTTGCATGGAC 

TGGCCAGGATTCCATGGTCAGGAAATAGCTCTAGTATAGAGACTCTGTGTGTTGGCCATGGAATCAGGCTATCTGGTTTCAAATCC 
CATCTCTATGACTGACATAGCTGTGGACAAATTCCCCAACCCCTCTTTTCCTCCCTTGTAAAGTGTGGGGAAATAGTAATACCTGT 
GTTTTAGAGTTGTTACTAGATTTTAATGGGACAGCATTTTGCAGAGTCCAGCCTGCACCTAGGCTACAGGGAACACTGATTGGATA 
TTGGTCATGACTGCTGAAATTGGAGCCATCATCCCCATGGTGCCCATCCCACCAAAACATGTATTAGTTTTCTGCTGCTGCCTAAC 
7 5 AAAGTACTACAAACTTAGTAGCTTAAAACAACATCCATCTGTTAGCTCACATTTCTGTCAGTCACAAATCCAGGCACGGAGGGGAT 
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TCTCTGCTCAGCAAAGCCGAAATCAAATGTTAGCTGATTATGTTGTTGTTTGAAGGCTTGACTAGGGAGGAATCCATTTCCAGGTT 

cattcaggttcttgaccgagctgttctcagctctgaccacccatgtgtctggccacatagccccttcatctttaaaggcagctgtg 
gagaatctcccccacaatgaaggcctctctcacttttaatctacttttccaggaactggcataccgttcacgggttcacctgatta 
ggtcaggtccacccaggatgatctctcaaagtcggctgtgccaaataacaacccgatgatggagtgactaccccatcattcataaa 
5 tcctagggatttgcagggcacatacaccgggagtaggagtcctgggggacagctcagaattctccctaccacaatgtcatttagca 

aggcacatattttcactccctccagttggcagcaaagagaggactttcccacattggcagagtcctgcatgctttttttcatagct 
gggctggggccattggctgaacccagcatcagtgctgaaagtgtttcatccctcaagtattaacatctccagagggccaacccagc 
agtgactttttctctgcttcagtaccttgggaaatgcttgtgatcccaagagtggccagcatagccctgctttctgtccagcctcc 
ccagtcctccctggcccttctgtcccgtctgtccccagaaggcagcactgcctgcactctctcatggggtgtcaggatcatctgat 
10 gcagtatgctacagaggagaaaagccccattgtaaaggattgaaaggtgctgggaaattaggaaatttgggtgacagtttctgtgg 

cccaacctcattgctgctgatgtggtactcaactgtctctgaatgtccttctgctcccagtaatgacaggggaaaactaaagaagg 

CTTTCCTAGGCTTTCAATGGATTAACTCTCTCCACTGAGAATGTAGCAAAAGTCCCCAAGTAGATTCTTATGGGTGTTTCTAATTT 
TGCGAGGATCAAGAGCCCTCTGCCATGAATCTTCTATCCTGAAGTCAAATAATTTCAGATGTGTCTCTGCCACATCTTATCCTTTT 
CCTAATGCTATTCCTGCTGACTGAAAAAGTGTGTTTGCTTGATAAGCTTCCAGTTTTTGCTTTTTTCCGAGAAAAGTGTGAAACCA 
15 TGCAGTTGATCTGCAGTTCAGCTTTAAATTCTTTTTTCAACTGCCCCCATCTCAGTTGCTTGCATTTGGTTTCTAGGTTCTTAGTT 

CAGTTCCCTTCCTTGTTCTTATACTTCCATTATGATACCAGGAAACATGCCACCTCTAAGTACGGGCCAAATGTGGCTTTACCTGT 
CACTCTCCAAAGTCTGCTGGAGGCTGTCAGAAGCAGGGATTATGCCTAAGGGCTGTCACTTCTTCACACCCACCTAGGTTGGCTTC 
TGAGACAAAAGAGCATACACCCCTGAAATTAAAGTTATTTGTTGTCGGTTTCACTTCCTCTTCCTGCCATTCCTCCTCTGCCTGCA 
AGTGTATGTGTCTCAAGAGAAAGTAATTTGCTTGTGCAGAAGACTGCCAGTGGCCTTTTTCCCATTTTGGTACCTAGCTCCTGCAC 
20 ACACCTGAAATCTTATCACACGTCCTGCAAGCTTATAACTTGGGCTTACTGGCATTGCTTTATTGATTGGCACATGACGAAATATG 

AATGTGTCTGTGTTTAATGTGCATCTTGTAGACTGGACTGTGGTCTGTCTACATCAGGAGGAGGGAGTGTATGTTCAACCAGACTC 
ATCTTGGATCGAAGCACCCTGTGCCTGTGGTAGTAAAGGATTGAATCTATCCTTTAGGTCAGTTTCCGTCAATCACTACAGGGCTA 
TGTGGAGAAGCATATCTCCCATAGCATGGCAGCAGAAAGGGCTGTGATCTGTTGATAATGTCTGCCCTGCTTATGGGAGCAGGGTG 
CGGCGTTCCTTGAATCCTGTGTCCGGCAATTCTTCCCAGGTTGCTTAACACTATTGGCACATCTGTAAAGAACCACAGGACTAGGG 
25 AAATTTTAAATAGATCAAGTTTTATTTGCTTAGTAGAAAAAGGGCCCCTCCCTTTGCAAAAGGATTGGAGAATAGAGGCTTCACAG 

CTGTAATCCAGACACCTTGATCACAGGCACAGGATCCAATTGGTGAAAATGCCCTTCACCAGTTTTTCTAGGCATGATAACTTGCA 
GAAGACTATAGCCATGAGTTCATGGCGTGTGGTATTTTCCTGATCAGAGTAACTCCAGGGCTCCACATTCACGATGGCATCATTCA 
GTGTTTC CCGGTGCCC CAG AGAT C TAT AGCAAGTGAATT AGTACATTCTATGTCACGATGC ACTTACAG CATTGG ACATTAAAGC C 
ACAGCACATAACTCTGCATAATAAAGGATACTTTTATTTTAGCATGAATGATCAAAAGTTTGCCTTGTAGCAAGGAGCCTGGGCAC 
3 0 ACTGAATACAGCTCATGTAGCGTCTTCTGACTCTTCTGTCACGAAGCAGTTAGTCTGACTGCCCCACGGGGGAGAAAGAAGACCAC 

AAGTTCCTACATAAATATTTTCATTGTGATTAACTTTTAATGACTTGAAACTGCATTTACTGATTTATTTTCACTTCTTCCTATGT 
GTCATTGAAGAGAAAAGAGTAAGCAAGATCTGTATAGAAACATTACTTAACTCAGAATGTCAAATGCGTGAAGTGGTGATGGTGCT 
GTCTCTTCTATAAAAGAGGATTGTTTTCTCCAAAATGATTTTGATTATTTTTAATTTATTTATTTAACTAATATTTATTGAGTGAC 
TACTGTG TGCCAGG CACTGTTCTG GC C ACGCAAGATGCAG C AGTTAAAAAAAAACAAAAATTC CTGCCTTCAAGG AGCTGATGATT 
35 TTTCTTCTCTATTACTTCATAAAATTATAGATAAGCTGCTAGTTGCTTATTATAGTATATTTCTTTTTTAAAGTGGATTTTGAAAG 

ATT ATTTTTT CTT AGTTTGGTTAAATG TAGG ATCCTGTTTTCTT CAGGGTTCTT ATATGGGGCTT ATTTTG TT TTGCTGGAGTTGG 
AAGAGTGGTTTGCAATGAGTGTTCTCATTACTTCCAGGTTCTGTTTCTCTATCACAGTGCACAAGCTTCTAGAGAAAATCAGAGCA 
CTTCATGTCACTCTTTAAAACTGCCTGCTTCTACCTAACATGCCTGTTCGCCTGAAGAAAGCATGATGGGTTGCATGTTAATCACA 
TCCATGTAAGGGAAACAGCTGTTAAACTGCTTCAAAGATGTAGATATAAATTCTTTCCTTCGTGTAAATCAGGATTTCTTGACCTT 
40 GACACTATTAACATTTGGGGCCAGGTAACTCTTGTTTGTAGGAGGCTGTCCTGTGCATTGCAGGAAGTTTTAGCAGCATTCTTGGC 

CTCTACCCAGTAGGTATCAGGAGTATCCCTCCCCTCTGAGTGTGACAACCCAAAATGTCTCCAGACATTGCCCAATATGTCTCTTG 
C AGGGGAGTGGT AAAGTT ACCCCCAG CTG AG AACCACTG CTGTAAGTGATATG AGTCTGTGATTCAGGTCTCAC ATT CTCT AATTA 
CAGTAGATCAGTGAAATTCATGGAAAAAAAGAAAAAACATCTGGGACAAGAAGTGTTTTCTGTCTGGTCTTTGCAGAAATGTGGAG 
C AACTTTC CACC ACG AAAGAGTTAATATTAT ATG AG CAAGTT ATCAG TCTG ATGAAG C AACAT CAACAACAAATGATG AAATTCCT 
45 TTAGTACATCATGCCTTGGAAATAGCTTGCATTTCCTATTGGAAACTTGTTAAAATCATATCCATTTACCATAAGTTACAAAGCAT 

GTTGGGCACGGTATACTGTAAGTTAATCTCAAATGATTTAGGAGTAAATGTGTTCCAGATTTGGTGAGCTCAGCTCAAGCAGTAGG 
CGTCTCTTTTCCAAACATTTTCATTCTCAAGAACTGACATTCAATTCAATAAGTATTTATTGAAATGTGTAATATGAGAGAGCTTT 
AGAACAGTCTGATACTGCTCCCATCACCCAGTCCAGCAGAAAAGCAGTGCTCAGAAGAGTGCCCAGGGAGCACTCTTCTGATATGG 
CACCTCCTGCATTGGTTTGCAAGATAGTATAGAAAAGCATGCCTTCTCCTTTGCTGCCTCAAGCCCTTCCCATCCTGTGCCAGCTG 
50 TGCCCTCCCCAGTGAATAAATGTTATTACACATGATGGCATGTGTTTCTTATGTGATTCTTTGGTCCCAAATGGGCTAGTTTGCGG 

TTTTGGCAGGGACCTCCACTGGCCTGTTCTACCTGACCCCTGTTGGCTTGTTGGGGTATTGCAAGTCCAAAGGGGGACCATTTAAC 
CAACTTGTATTTCTGAATCTTCTTCACTTCTCACACACATACCAGTAGATTTTAAAATGCAAGGTACACTGCTGATAAAAGTCACA 
GGAGGGG C CTGTCACGGTGG TTC ACGC CTGTAATCCCAGT ACTTTGGGAGG CCG AGGCGGGCGGATCACCTGAGG TCAGGAGTTCA 
AGACCAGCCTGACCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAATTAGCTGGGTGTGGTGGCAGGCACCTGTAATCC 
55 CAGCTACTTGTGAGGCTGAGGCAGAGGTTGTAGTGAGCCAAGATCGCTCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCCA 

TCTCAAAGTCACAGGAGGGATCGGCTTTAATACAGAGAGGGTAAAAGAGAAACATAATAGGCTACAGAATCTTCACTCATCTGGTT 
GCTATTTATTGTTCCAGGCACTGGCAATGTAGCTGTGATGAAAACAGACAGGGTCCCGCTTTCCTGGAACTTGCAGTCCATTGGGC 
AATG AG ACAAAT AAACAGG CCCTGTTTTAAT ATGGCGCCAAGGGTG CCAG AAGG AGGG AGATG AGG ATGCCATGGGAG CACTTCAG 
AAAGCACAACCCAGCCTGGAAGGGCAGGGCAGTCGGAGAACGCCTTGCAGAGGAAGCGGTGCCTTATTAACTAGGACATGGATACG 
60 TCACATATCAAAGAGGAAGGGGAAAAAGTGTTCAAGGTTATGTTCCAAGGCCCGAAGCGGGTGGGGGAATGGAGTCTTTGAGGATC 

TGAGAAGTTGGGCGTGTTTGAATAGGAGAGCCGAGACAGGAAGAGTGGGAAGTAAACAAGGAGGAGGAAATGAGGATGCTTCTCAG 
GATGCTGACTGGAGCAACTGGGACACTGGTGGTCCCATTTACTTAGATGAGGAGCCTGGGAGAAGAGGGTTTGAGGAGGGTGGGGT 
GGCAACAACTCGAGTTTTTAATCCGCCACTAACTCTGTAACATGGGAATGATTTTTTTTTAATGTTTTTGAAGGATGTCAAAAGCT 
AATGGAAATTTGAAAAGTTAATTAGCAGCTTTAAGTGATTTCATTACTGTAGACTATCATGACATCCTGCAAATATACTCTGACCT 
65 CTTAGGTTCTGCCGATTTTATTTTTCATCCAGTAACTAGTTCTTAGTTTTGATACTTAGCATCATCTTAGTGCTTAAAATTGACCA 

GTTTTGTGCCTGAAGATGTGGTACCCATGAGTGAAGCAGTCTAGTGACTTGATTGAAGGTTGTATTCTGGCTTATCCAACACTCCT 
GTGCCCTCTTCCTTAAATTTCCTGTGCCCTGATGGAAGTTTTTATTCTAATGTTGCATAGACTCATTCTACAGAGCATGTATTATT 
TTTTTTAG ATGG CTAAAGGCAGAATTGG TAAATATG ATTGG ACCGT CTG T AGGCAGGTGTATGCTG TT ACAG AATTTT ACGAGAT A 
CAGGCCTTATTCGAGGAAAGTTGCTGCATGGTGAACATTGTGCTCCGTGATGATGCTGTCATCCAGAACATATGGGGAACAAATGC 
70 GATTGTGGGGTCAAGGAACTGAACTTCCTCCTAACCATCTCCCCAGCCACTGCCTTTCCTCATGCCCCCTAATAGGCCTGAAATAG 

CCAACAGTGAGCCTTGTCAATTACTCCTCGTTTACTGTAGAGCAACCCAGCAACTAGGGAGCATCCCAGCTTACGTGCCCCCTTTT 

ttgtctttggcaggaatttagataatgggctgtgtgcaatgtaaggataaagaagcaacaaaactgacggaggagagggacggcag 

CCTGAACCAGAGCTCTGGGTACCGCTATGGCACAGACCCCACCCCTCAGCACTACCCCAGCTTCGGTGTGACCTCCATCCCCAACT 
ACAACAACTTCCACGCAGCCGGGGGCCAAGGACTCACCGTCTTTGGAGGTGTGAACTCTTCGTCTCATACGGGGACCTTGCGTACG 
75 AGAGGAGGAACAGGTAAGCCCCCAAAGTCACAGAGTGCAGAGAGGGGGCAGCCACCCTTAAATCTTTTGGCAATTGAACATCTGGG 
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ttcccatcacttccctttgactaggggtttcacatgtaagtttctaatctgtctcctctactagatgaggggttgtaagaaaagcc 

AG AGTTTG ATGT ACAAACAAAATG CTTGGCT AC AG GG TTGCAAGGTG CCCCAAGTTGCTGCTTTCTG AGG ATT CT ATATGGGTTAG 
TGAGCTACAACATTCTACTGAGGCACTGTAGGTCAATGACTCTCAGCCTCACCTGGCTGGTTGGCACAGAAGAACTAGGGCAGCCT 
TTTCAAAACACGGATGCCTGAGCCATGTCCCAGTCTTTTGAATTAGAGGCTCCAGGACTGGGTCTGGGTGTGTGTATTTTGAGTTC 

CTTGTCTTTCATACCACAAGGCTATATTCTGCTGCCATGTGTATTTGCTGACTTAGCTAATACTTTGTAAAATATCTGGCGTACGT 

TCTCAGACATATGTTTTCCGAAATATTTGTAAGTTATGTCATGCATCCCTAGTCATCCAAATnTCrCTGAGTATGTGAACCATGG 

TAACTAGATATTTCACATTATTTGTTCCAGAATTATTTTGTTTATTGCAAAAGTTTGAAAGAATGCAGCATCTCTCAGTTCATCTG 

GCAGCAGATGTCTTATATAAAAGTTTGAAAGAATCCAGTATCTCTCAGCCCATCTGGCAGCAGGTACCTTTTCACCTAGGGAGGAG 

GCACTACTAAGGCATTAGCAAGTTTTTTTTCCCTCTGCACCCAACACACATCACACATCAGTGTAGTTGTATCAAGGAGCCTGACC 

CTGAGCCTTTGGACATTATCTACTTCTCTTCTGCTAGCATAGCACACTCTGCCCAGTAGAAGAAGTATTTATGTTCACCCTCATGC 

TGTGGTGACTCTAGCTTTCCTTTTAACCCAGGCCTTGCATGGGTTGAATACGTGCTAAGTACCTTTACCCATCCTTCCCACCTTCC 

CAAAGGTGCCTGAAGAGACACAGACAGGCAGTCTAAGGCCATCTGTCTTCTGATGATGCAGGAGAAAAAAAGAGGCAAACACAACC 

CCCATCCTTGTGCCTACCGTGAGAAGCATAAGGGCTTTGCCAGCCCAGACTGTTAATTCTACTGACACAGCCATTGTCCTTGTTCA 

TTCATTCACGAGTGCTGGATATGGACCCCTGGGTCTGCAGGTATCATTCATTAAAGTCACTAGAGAGGGCCACTTGTGTTGAGCAT 

GTGGGTCTCCACCGTAGTCAGGAGGAGTCTTTGTTTAAGAGGCTACCTGATCCCTTATAAAATTTGAAAGTTAAAACACAGTACTC 

CCAAATGTTGGCAGATTTTTCTGCCTTGAGTTATTTGGTTTTAATATATATGCATGTCCTTTCTCCCAATACTGCCTTCAGTCCTG 

TAAGGCCAAGAACAACGTCTGTGTTTCTCTGTAACCTCCTTTGATTCTCCCCTCAGCTCCTGGAACATGGAACATAAAAGCCCTCA 

GTGAGAACTTGTCAGCTGATGCAAGGAGAGAGTGGGGTGCTGGTCTTCATGTGCCTTGCCTTCCACACAGTGGGGCTGGCTTGGCT 

TCATTTTTAAATTGTTTTTAAAGAAGGGAATCTGGTCATGGAGTGTTAAATAAGAATAGGCATGACCTTACGGGCACCCACATTTT 

TGTTTTAAGCCAATCTCTTTTCTTACCTTTCAAAGAAATCTAAGGAAAGAAGGAAAGTTGCCAAATGAGCCTAGCTTTGCATGGTC 

AGACCTCTGAATGCTAACTCTCCTGAGGAAAGTCCCACTTGGGATGGGGCAGAAAGACAAGCCCCACTCTTCTCTGTGGTCCTTGA 

ATAGTGCCATGACACATTTCTTCCCTTGGAACTACCTACACAGCAAATTGGCAGCTTGGTAAAAAAGGTGGACTCTGGCCGGGTGC 

AGTAGCTCATGCCTGTAATCCCAGCACTTTGGAAGGCTGAGGTGGGTGGATCACTTGAGCGCAGGAGTTTGAGACCATCCTGGCCA 

acatggcgaaaccccgtctctactaaaaaatacaaaaaattagccaggcgtggtggtgggcgcctgtaatcccagctactcgggag 
gctgaggcaggagaagtgcttaaacccgggaggcggaggctgcagtgagccgagatcacgccattgcactccagcttgggcaacaa 
gagtgaatctccatctcaaaagaaaaaaaaaaaagtgggctccctgtcatttctgtaggtcatagcaggcactctgaagtgcagag 
agaccagaatgaaaaggcagactgcagggaactactattagttatcaactgctgtataacaaattgccacaaaacttagcagctta 
aaacaaaacacatttaatttcttttttttttcaatttcagatgttttttattcagaggttcttaaaagaaataaaacagaaaagct 
aacagtctgatcaaacatacagctcaaaaatgtcttttgacgtttaacaacaagtcctaggaaagaaaactacagagttatcttga 
atggggtaaataagttaccactggcaagtctgtggcactagtaaaacaaaaataaaaaattaaatctcggccaggcgcagtggctt 
acacctgtaatcccagcactttgggaggctgaggcaggcagatcacgatgtcaggagttcaagaccagcctgcccaacatggtgaa 
accccgtctctactaaaaatacaaaaaattagctgggcatggtggcaggcacctgtaatctcagctactcgggaggctgaggcaGg 
agaatcacttgaacccgggaggcggaggttgcagtgagctgagattatgccactgcactccagcctgggcgacaagagtgaaactc 
catctcaaaaaaaaaaaaaaaaaattaactctcttgatcatatagatatctctatatctctttttttcaatcgggtacaaaagatc 
Tttctt cataattttttttat aatttaatgg ct atct actatatgatg tttaac taattttttttttaat atacag agg tt atgt t 

TCCCAAATCTTACCCAGACGAGTATGGCACTTAGrrAGACATTTCTGGCAACAGATTTCCCCTCCCCTCTAACCAAACTATCAAAT 

ttctgccttaactaatgcagaagtatcaactagtgggagacccaggtttataactgtactaggtacacagagggtgctgcgttcag 

cctgggctttcacaaagcagtaatattccagggagcatagaaccagtgataccgtgacttttaaaaaataaaacaaaaacaaattt 

ATCTTATGACTATGTAATTTT CACTAG AATCT ACACTTCT CAG AGCAG CCAGGACTTTGG AAACT ATG AAATGTC ACTG ACATTT A 
TCATCAAATACAAGCATAAAATGTAAGAACTAAAAAATACTCAAAAGAAATAACTGCTTAGCCCTAGCTTCTGAGCTAGGAGGATT 
tgggctgtggaaacagggagggccagcaacctgtcccagcacaaaagaaaatagactctgaggtagataactgatcatacacagct 
gaccagacaagtacacagttttggaaggcaacttaatttaccattgcttttaagacatatgcaattgccttaataaaagagcttta 
ataacagtgtattatcttatatgtactaaagtagaaataactgtgtatttatgaatcaggaatttcatagtttcaaaactggtttt 
ctttacacttgaacacttgtagtgatgacataaagtgtggcaccgcttggatccaaatcttccttcatgcttttttgtttatgtgt 
gtccatacatcaattaaaattataaaacctaaatttacagtttctgtgggtcaggaatctgcgaatggtcagttcggtccttcaga 
atctctcacaggctgtaatcaaggtacgttggctgggctatagtcatctcacagtttagctgagaatgatctgcttccaaactcat 
gtagtgctggcaggattcggtgcctcgctggctg'ttggccagaggccaccctcagttcttggtcacatgggcctcaccagcatggc 
gccttgcttcatcaaagtacacaagctgaagtggcaatagagagagtctgctagaaagacggaagtcaccatcttttgaagcctag 
tcacttaagggactgcacattctgttgagtagaagcaagtcgttagatccagcccacactcaaggggaggggcttgcacgagactg 
aatactaggaggcaggagtcactggggactatgctagaattatgcctgttgggttgggcacagtaggtcacacctataatcccagc 
actttgggaggccaagccagggggatcacttgcacccaggaattcgagaccagcctgggcaacatagtgagacccccgtctctatt 
tgaaaaaaaaaaaagaattatgcctaattatatggaggaaatcctaggccaaatgacactggatattctctgctgctgctagcaaa 
cttctgtaaaccaggaagggcctctctagagagccagatgagaggacatagggtgggtgtgaggaagagtgagtgctacaagacag 
tgtgaggagaggtgagttcaaggtagggggaggacaagggagagggttccattttcagcagtggggcgagcagcacaaaactgcaa 
aatgaactgcagatgccaagggcagtacatcctctaattggggtgaatattacagaaacggtcttctctaaatttccccaagctgc 
aggaggcatttcctattacgttctatgttactgttttaccaggagaaagggtggtgcattttacccagaaactaacataggctcca 
agtggaggagaagatacgaccagcaaaggatgtcagtaactgctgcagagccctgcaaacctgaaccctgacgctgacgctgccct 
tttgtttgggatgcaattttaatatttccctgctcctcagccctcattaaaagctattacagaaagaagcccttcaggtctaggtt 
tctttcagatacagtaaggcttcccctacaaagaccaaggcataaacacagccctgtgactgtggttttgacacgttaattacaac 
acttcatcatgttattagtgctggctagatgtagattgtgagaatgagattttagtgaagatttaatttcttggaattaatttccc 
cttgtgtaataatctcccttcttgtgaatttcgtttcggcaggagtgacactctttgtggccctttatgactatgaagcacggaca 
gaagatgacctgagttttcacaaaggagaaaaatttcaaatattgaacagctcgtaagtttggagagggaggagaagcatgtatac 
ctttcaggttgggaaggggtcttgcatttctggtctgcatctcttcagatgtctgaaatgctaaaagaacatttgctaaattcact 
ggtttacaacaatatactttgagaaaaagaagagtcagtgacacagtgcagtattttatggcactgtgtgtccaaggagatttttg 
gagagtaccaaaaatactagcacagtccatgtttattggttttggtttaggtttaaaggttgtaaaatcaccagcatcgctctcca 

CAGCCCTGAGTG TTTCT ACAAACCTACAGTTTCAAGTG ATTGG CACAAGCCTTGGCTACC CACGTTTCGTG CTCTCTGCCTTGAG A 
TTTTCTTCACAT TT CAG ATGTTACACTAGCT AAGCCCT CACTTGAGGCTTGCAACAAG TT CTTT ATTTT ATAAACTG CTAAACAT T 
TCTTTGGTGAAGCCTGTGGAGGCGTTTCCCTATAACAAAAATTTGGGAGTGACTGGAATCTTTTGGAGCTAGAAGAAGTGATTTCA 
CCCACTCTTGAATGAATATGCTGCATGGTTGTTTAATGTTGGCCAGGAGGAACAACAGTTAAACAAGCAGTGGGGAGATTTCAAGA 
GTGAGGATCACTCACTTTTCAAATCCTACATTCAGTACCTCCATAAGAAGAGTAAACACGGGTCAGATTTTCTTAGGGTTTATAAA 
TACTGCCTCTATTAGATTGAGGCAGTGTATGTGGATGAGGCCCTTCAGAAAAAAATCTAGGTTCTGAAGAAAGTGTGGGGGGGTGG 
GGTTCCACATCAGCAAGCCAGGCATCTCCAGCGTCCCTATGAGTGCTCCCGGTGGTTGGGAAAGAATGCCACCCAGGGGCTGAGGG 
GCACACCAGGAAGTTCTTCTATGCCACCAAGTCTGGTTGCTTCTCCTCTGCTCTCTGAGCAAATCAGATTCCATGTTGGCAGAAGG 
ACTTGGAGCCAGGCTCCTCAGCTTTCCCAGAAGGATATGCCAGAGGGAGTAAGAGGCAGCCCTGGTCACACTGCACATCCCAGGAA 
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agaggagtgctgattgccacagggacctccttcaggcctgaaaactgcctccttggaaagcccacccttttcttgaatgccccctg 

GCTCACAGAACCATGCAGTGAGAATATGCCGCCTTTCAACAGCAAGAACTGAATACTGCCATAAAGGGCCAACGACTCTCTTCGAG 
ACATCAGAAGGCACAGTCTACATAGCCACAGGGTTTTCAAACATATATTAGGATTGTCATCATTAACAAAGGTGTGGGGTGGTGTT 
TTTTTAACTTTTTGTTGGAACACATGCAGAAAAGTGCACGTATCAAAAGTGTACACAGTGATGTTGCACAACAGTGTGAACGTACT 
5 TACTGCCGCTCAACTGTACACTTAAAAATGATTAAAATGATARATTTTATGTTGCCTATATTTTACCACAATTTTCAAAAAGTATA 

CAGTTTGCTGAATTTTCACAAGCTGAACATGCCTGTGTGGCCACCAGCCAGGTCAAGAAGAGTGTTACCTGCCCCCCAGGAGTCCT 
CCTCCTGTAGCCACAGGAAGTTTTTAAAAAATAATAAACAGCTACCATTCATTGAAGGCTCCTGATGTACCAGCCATGAGCTAAGT 
TACAAACATTCTCATGCATTCTTCCACTACTGTCTGAGGTATGCATCGACGTCATCGTTTGATATCTGAGGAGCCAGAGGCCCAGA 
TTAGGAAACTGCCCCAGAGCACAGAGCTGGCAGGTGGCAGAGCCCAGGGCGAGGTGCAGGGAGGCATCCTGAGAACAGTGTCAGGT 
10 TTGATCTGGGAAAGGCCCAGATACTTTATCAAAGGGGATGGGAACCTTCAAGTGACAGGAAGCTTTGGAGAGTTGACTGGGGCTGG 

G G AGG AGGGGATTGGGCTTTG ATCTCTCTGGG TATACCT CCTTGCTGTT ATTTTGC TG CTTGTTGG AG T CCATT AACTTTGAATT C 
TGAAATCCTCCGCCCCTTAGCCTCCCCTACATGCCAAGGTTGATTAGAAATTTCAAGACTATTTGTAAACTTTCAACTGCAAGAAC 
CAAGGAATAGTAAGAGTGCAGACCCAGCTCTCAGGAGGCTTTGTCCACACTGCACGTGCGTCTGTGCATTACGCTGGAGGGCGTTG 
GAAAGTCAGTCCCTGCCAGTGTCAGTCCCATGGCTTCTTCCTTTGTTAATCTGGAAACGATCTGCAGTGTCACCAAATTGAAATTT 
15 TAGAGAAACACTTAAGGAGGATCCAATCCGTCTCAATCTCTATTTTGTGACTTCCATGCACGGCCTTTGATGTTTACGGAGTCCTT 

TGAGCCTCCAACCCTGTTCTTGTAGAGGAAAATATTACAAAGGTTCTCTTCCTCTTAATGTTCTTCCTTTCTGCCAATGGAATTCC 
AT AT CAGTGGAATTTT AAAATTC CCTTT CTC AAGG TT AT AG AAAAG AAAAATAAGG TTTGTGTAACAAGACAATAT C CTG AAGT C A 
AGGGTAATAACAGGGAAGAGAAAATCGTGAAGGAAAAACAAAGCAATAATACAGAAGCAGATGGCACACGGCTCCTCCCCTCCCCC 
ATCCTCTCCCGCCTCTGGCTCTGGTCCTCAGAGGAGAGGGAGGAATGGGGCTCTGTTCTGCCAGGGCAGCTGCCACACCTCCTAGT 
20 GTGTGTCCTCCCACTCCCTTCCCTGGTGGAGCCCTGGTGGCGCTGGAGGCCACAGGGCTGGCTTTGTTAAAGTACAACATACACCG 

TGGGATGTGCATGTATGTATGTACCCAGAGGCGGTGTTCCTGCTACCCAGCAAGGGGCAAAGGTGCTTCATTGACCCGTTGTAAGT 
GCTCAGTGTCATGTATTAGGACATTATTAAATTTGAACCCCTTTTGCAAAGTATTTAAGTTCATCCATTTTATTCCTTGTTTTCAC 
ATTTCAAGACTAGTCGTTTACCATCTACGAACAGTGACTCTTTAAAATGTAATACATGTTTTACACAGAGTGGAGTATTGGTCACA 
GCTGAGGGTAGGTTTGTTGTTTTTTTTTTCCTATTGTGATAAAAAGAAATCCTGGTTTAGAGCCCCACCCAAGCATTTGATAAAAT 
25 TGTTACCGACATAAAATGCTACACTACTGAGCAGATCAAGGCTGACTTCTGTTGGCAAATAACTACTCCCTGGCTCCAAGGCTCTA 

GGGCTCCCAGCTCCGGGGCCCACAAGCCTACGAGCAACTTTGGGGTTTGGGGGTAGACACTTTTCTTGGTGTGGGGTGTGGTGGGG 
GCACAGAATCTTTTAGCAAGTCTTTAAATCAGAGGAACAGAGACAGCTGTTATAAAACCTTAAAAGCCATTCTAAACCAGCGCCAG 
GCTTTAAATCATATATTTGAATTAGAGCAAGATAACAAAGAATATCTCACCAAGTGCAAACTGAAAAATCTGAACTATAAGAACCG 
TTTAAAGAAATACAGCTTTAACAATGCTAATTACCCACAGTAACTCAAGAAATAAAAGATAACATAGTAGAGATCCTATTTTCCTA 
30 AATCAACATGAATATAGAGTATATCTATTTATAGGTGAATTGGTGCTTCTAGTGTATCAAAAAGATGACTTAATTCACTCGCTCAA 

CGGCTCTCAATGAATATTTTGAGTCTGTACCAGCCTCTCTAGGCTCAACATGTGAGGTTTACTACATAATAAACATTGAATCTTTG 
TCACTTTATGTCTCCTTTGATGAAGAAGATGACCCTAGAAAGCCTAGAAAAAGAGAAATCAAGGATTTTATCTTTCTCATGAGTAG 

ctgaaaacccttgtgagattaatagggtcaagtgagaaaatcatgaattcctgattcatgacttcagaatgagctgataattgcAt 

TCTGATCTGTGCTACACTATTTAGGTACCTAGACCAAAATGAGATAGTTAATGCTAGATTTGAATTGGAAATGACTTCATTAATGC 
35 CAGATCACCTGAATAAGGCTGGGCTTGTCCCAACCTGCAGCAAAATGTATTGGCTTCCCGCCCCTATTGACAGTCTCAGATACCCT 

AAAATTGATGCTAGCCATTTTTTTCTTAATTTAATTCAATTAGAACTAACTTGATGAAGGTTATCTTGCATTAAAAAACAATAAGC 
CTCTGCTACAAGCACTTAATTTTTTCCTCGCCATTTTGGAGCATTTCCCAGGCTGGGCGGGAGAGGGTGGAGGGGGAGGAGCTGGG 
TATTGTTATTTTTAATGATGAAATGTCTCCATCTAGTGGAACTTCAGAGCAGTAAACCTTGTCACTATATTAAAGTGAAGATTATG 
TCTCCAAAGCCATTTTCCTTAAACACATACAGTGTTTAAAGAAAAAAATAAACTTCCACATATGTTCTTAGATGATATCCTTACAA 
40 CTGTATGTATTCCTTTTGGAAGGCATAGAAATGAGACCAGTACAAACTGTTAACATTTTTAATGTCATGATTTGAACCTCAAAGAG 

AGGGGTGCTTACAATAGGGGAGCAGCACAGTGCAGATCCCACCCAGTTGGTAACGATCTAGCTCTTAAGTTGGGCAGTGGGTTCAC 
GGGGTTCATATATACTGTACCTATATTCTTCAGTATGTATAAATATTTCCTAACAAAGATCTAGACATGAACTAAATTTAAGATTA 
TGAATAAATCTAGACATGAACTAAATTTTATGAATAAAGAACTTTCTGAATATGAGTACTGTACTTTTGCTGGATTTGTAATAGGG 
TAAAAAGGAGAGATTAGGAAACTAAATTAAAGCATAAGGTTTTAAAAACCTTTGCTGGCACCTTGGTTTTTTTTGTGGGCTATTCT 
45 GTTACTTATGCCACCAAACATTTTCCCACAGCAGCACCCCCAGCACATGCTGGCTGGTCACCTTTGTTCTGTTGCTCTATTAAATC 

CTATCTGGAGGCGTTGCTCACTGCTCACCTTGCTCAGAGAGTCCAGCTTTAGAGAGCGGCCTCTGGAGTAATGCTTGAGTTTAATG 
TGGAGGCTGATTATTCTCTACCTGATTAAATCTGTCTGGGGAGCATCTTTACCATGGCCAGAAGCTAACACATTTTTTTTTTCCCC 
TGGCTGAAAGCTTTGACACAGAACTCAGCCAAAAGAACGATTTTTTTTTAAAATGCCTGAAGTTTTGCTTGCTGCCTCCAAGGACC 
AAAAAAGGAGGAAAAGAAGGTCCTGAGCCCCAGGAGATCAGATTTGCTGGGAGGTCTGATTTGCTTGAGGGCAATCATGTCGTTGA 
50 CTGCAGGCTGGTGGAAGGTTCTGCAGATACTCAGTGGATGTCAGAGCCGCAGCGCCACATCCATGGCCTCCCCGATGTTAATGGGA 

AGAGGTACACACTCCATTCCTGCTCTTCATCACAGGTAGCCCTGTTTGAATCTAAGCAGATGAATTTGAACTGCTTAATGTACTCA 
CTGGCTTTAAGATGAGAGTAGCTACAAGATCCCCTTTCACCTCCTCTGAGAGCTCCCCAGATTGATACCACACTGCTGTGCTGTGG 
CATGGAGCCTAAGGCAGTACAAAGTGGCGTGACTAAAAATCTCACTCCCTTGCCGAGTTTCTGTGCTTCACCTGTGCGAGCACACG 
CAGCCATTCCCATCCTCACCCCTTGCCCATGAGCCTCAGGCCAGTGCTCTGGACATTTGATGGAATCACTTCAGACTGAAAATGCC 
55 TGGGGAAGGTGATCCTACTGTAGCATCATTCTACCTGCAGAGAGGTGTCTCCCCATCTTTTTGAGAGCAAGCCAGGCACGTGTTTA 

GAGCATGCCTTCATCCCTCATCAGACCTCCTAACCTCCCAATGTTAAGATGTTAACATTTCTAATGTCATGATTTGAACTTGAAAG 
AGAGGGGTGCTTACAATAGGGAAGCAGTACTGTGCAGCTCATATTGACCTCAGACCTCCTAAAAAGCTTCCCTTCCCAGATGATCT 
G CAGCT AACATGTTCTG CTT AATTAGG CTGAGGCTGGATTCCTTTTC CATCCATCCAAGTT AAGGACACT AACCAAG C AAAATG CC 
CCCTACCAAGAGAGACTTCTCATGGCCAGGATTCCACATTCTTAATTCACAAATAAGGCAAGAGACAACTGTGGGTTCATCTCATG 
60 GCTGACTCGAACTGGAACCTTCTGACCTTCACAGGGGGACTATGTTGGAGTTCAGAGTAAAGGAATAGGTTGGAGAAATCGGGTGG 

CAGGATGATTAGGTGACAGTTATACACTTCAGACCACAGTGAGTCTCTAACTGCAAGCTGTTGAAATGGTCAACATATTTACTTTT 
CTTTTTTATTTACAGGGAAGGAGATTGGTGGGAAGCCCGCTCCTTGACAACTGGAGAGACAGGTTACATTCCCAGCAATTATGTGG 
CT CC AGTTG ACT CT ATC CAGG CAG AAG AGTATGTTTCATTTTGTTTTCACTTAACTACTTG ATTTT AAAAGTTG ATTGC CGCAATA 
AAATGCCATCAGCATTGGGCAGGAGGGAGAAGAAATTCACAGCAGTGATTAAGGCTGAGTTTTTCAGGCTTTCTGCCCCGGTTTTT 
65 ACCCTGTGTAATACTTGCACTATTATTAACTTAATGTTTCTCTTGAAGCCTGCTCACTTATTTTGAAAGAAAACTTTCTATCAATA 

CC CTAAATG AAAAG CCAG T AAAACTTGTCAT AG ATT AAAAGT AGCCATAAAAATATG AAATG CTAG CTAG AGC AT ATATTATTG CC 
AACCCAAGTTTCT AAG CCCG CAGT CCACTCC CTCTGTTGGG AAGAGAGGGGAG AGTAG CAAGTAATTG CCACAGATTAAACTAAG A 
TTTTTCTCCTAAGTGTGATCAGAAATATTAAAAGAGTGCTGAAAAGACACCTTCTATGCCCGGTAAAAGTGACTCACATACAGTGT 
GTCCCCCCAACTTGGGAAATACTACAGTGATTTGGAACCTCAGTTGGCTTCTTTGGTAGTAAACAGTGACGAGCAGTTATTTGGCC 
70 CAACTATTCAACTGGTAGCAGTTTAGGAAGGTGTTCAGTAGGCTGAAGGGATCTAAAAGGGATAACCTTTCTCCCTTCTTCTGACC 

CATGAGGATTAACAGGCACTCCCAAGGGGAAGAACTGCCAGTGGCTGTTTGCCAGCCCTGAGGGAAGGAGAGATGGAGCCATGATT 
T CCCAAATG CAGG AACTTGGCCT CCTCCTGACAC CTTGGGTC TTG CCTCT CTAAAAAGGAAGTTGAG AAAAGT CAGTCACCAAG CC 
CaacCTTTGG CTCTGCT ATTT AATTTCACCATGG ATTTGTTT AAGTAGTG C AAG AGGG ATTAGACT CCACAC C CT AGCCAAAT CCC 
CAGTTGGATTGTTCTATTCTTTAATTCCTTTGTATTTCCTCTAAGAGGATCTGTTTTGTTTCCCACTCTCAAATACTCAGTGGTTC 
75 TTAGTTGTTTCTTTCTCCTAGTGACTGTGTTTCGTCATCAGTGAATCAAGGTATTTGTATTTAATTTGTATTTTAGGGCAGATTTG 
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CAAACATCTTTGTGTTCTTTCAGAATAAAAAGTACCACCAAAATGTAGCATTACCCTGATTTAACTGGGAATTTGTCAGCTATATA 
TTTAAGTTATTTTTATAATGGTCAACTTTTTAAATATTTTGTTTTTAAAGAATATTATTTTTTAAAATAATGCCTTCGGTTTTACA 
TATGCAATTAACTATCATTATCTT AAAATACT ATTG TTTTGGTG CAATCCATTGTTCTAAC AATTCCTTTTT CACCACTGTTTTAC 
ACGG CATTCTAATTGG GTT ATTGGTACAAACCC AG AAAG CC ATTTCTCACAAATAATTG ACG TACTAGTCTTTACGCCACCT AATG 
5 CTAGATTAAGAATTGTTGCACATTTTGGTGTTTCTAAAAGTCACTGAGGAGCTAATACGCAATGTCTCTTTTCTTCAGTGAAACTT 

AATTCACAAAAGAATTTGACAGTGAACTCATGATACCTATATrCAAGCATAATGAATTGAAATTTCATTTTAGAATCTGGATTCTT 
TCACAGTTAAAT ATTCT AAAAATGGTT CCCACACACAGATTCCAATTG AATGCT CC AG CATT CTCCCTTGGGTTTTGGGGG CACCT 
GCTGCTCATTCAGCACCTAGTGCTGAAATAGTAACTAATTGCCAGGCTTGGTTAAGGCTTGAAAGTGCAGGGGGAGGATATAAGGC 
AAATAACAAAAGTCTTGAGGTGACTTAATGTGATGCCTCCTAAAGTGGCACAGAGTATCATTAGTTTCTTCAGGGATAATATATTG 
10 AAATATCTGCAACACCAAGTCATTTTAAGGGCATGCTTTTTGACTGGGCACAGATCTCAAAGGTGTACAGTAACCAGTTCTTACAG 

ttgtgccaaagaXaagatgtacagggtccaccgtgatggctccctcctgtaatcccagcacttgggaggccagggcgagaggatca 

CTTGAGCCCAGGAGTTTGAGACCATGCTGGGCAACATAGGGAGACAGTCTCACTCTGTCCCCAGGCTAGAGTGCAGTGGCCCTGTC 
TCGG CTCACTG CAACCTCCACAT C CCTGG TTCAAGCAATTCTCGTGCCCCAGCCTCCCG AATAGCTGAGATT ACAGG C ACATGC CA 
CCATGCCCAGCTAATTTTTGTATTTTCAGTAGAGTTGGGATTTCACCATGTTGGCCAGGGTGGCCTCGAACTCCAGACCTCAGGTG 
15 ATCTGCCTGCCTCAGCCTCCCAAAGTGCTGGAATTACAATCATGAGCCACCACTCTTAGCCTCTACAAAAAAAATTTTTTTAGTTA 

GCAGGTGTGGTGATGTGCACCTTTAGTCCCAGGAGGCTGAGGrAGGAAGATTGCTTGAGCCTGGAGAGGTCAAGGCTGCAGTGAGC 
TATGATTATGCCACTGCACTCCAGCCTGGGTGACAGAGTGAGACCCTGTCTCAAGAAAAAAAAAAAAAAAAGAAGAAGAAGATGAT 
GAACACAGATCACAATCCAGGTGCTTGGTAAATAAATGCCTTTACTTATCCAAGTCCTCACACACCTAGGGGAGGAAAACAAAATA 
CAAGTAAGTACTCATGGGCGTTTTTCTCAGAATTCTTATAGGGAGGAAGTTATTGAAAATACTATTCCTTTATTCATATCATATCT 
2 0 ATCTAATCTGACTTTTTTTAATGCrTGATTATCTTCATATACATTAAGACTGTGTTTTGTTATTTCCCAGCAGTTACAATAATGCT 

CAGTGGCGCAATCCTGGCTCACTGCAACCTCCACCTTCCAGATTCAAGCAATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTA 
CAGGTGCATGCCACCACACCCAGCTAATTTTTTGTATTTTTAGTGGAGATGGGGTTTCACCATGATAGCCAGCATTGTCTCCATCT 
CCTGACTTCATGATCCACCCACCTTGGCCTCCCAAAGTGCTAGGATTACAGGCATGAGCCACCATGCCTGGCGTTTGTTTTTTTTG 
25 TTTTGTTTTGTTTTGAGACACGGCTTTGCTCTGTCACCCAGGCTGGAATACTATGGCACAATCTCAGCTCACTGCAGCCTGGGCCT 

CCCAGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTACCTGGGATTACAGGTGCCCACCACCACACCAAGCTAATTTTTGTAT 
TTTTAGTAGAGCTGGGGTTTCACCATGTTGGCCAGGCTGATCTCAAACTCCTGACCTCAGGTGATCTGCCCACCTCGGCCTCCCAA 
AGTGCTGGGATTACAGGTATGAGCCACCATGCCCAGACTAGAGTCTTTTAGATAAGTGTGGAAAGGGTCTCCTGCAGTAACCATTT 
CAAATCAAGGTCTTAGATTTCTGGTTTTTTGCATACAGGTGGCAGTTTTAACACAAACCAGTTCTGGTCATGTCTAGAGGGGAGGA 

30 aaacaacccacaactcaaatctgattttttttaaagagtgaaagagatgaattagggatagaatccaggatagattgaaaaggaac 

tgaattaagctagaaaaaaaatacatccagggaaaggttaaggactaaattggaggagaggggaattcatgggcaaaaaaaaagcc 
tatgctgttgcattttgtaaatgactatttcaaaatattttctttccttgatctaatttaaaggtggtactttggaaaacttggcc 
gaaaagatgctgagcgacagctattgtcctttggaaacccaagaggtacctttcttatccgcgagagtgaaaccaccaaaggtaAg 
ataacgagttgaagaagttggcttgtcattcaaatctgtggattagtcagaggggatgaaaggcttatctctaatgtacaaggatt 
35 ttaaaatggcacataccctccctgccttgtgagtggagtcctgttttcagtcttccctccaggctctaaaactgcagacagcacca 

aaagaactacagaggccccaaatcaagaccttcctcctgaaacgggctggatgcagctacactgctccaggcacacaagatcgtag 
aattttcagaagtcctttagaattttgattttctgaaatcttagttcctcaggtgccagtcatacaggttgtttttgctttccttt 
tgttttttaaataactgaggacttcacttctcttcctccaactgttggacttttcattatttaacaactccttacaacccacaaga 
ggagacaggtcaaggaagaaaagagtagtggcctctagcttaatttgccagattatccattcctgtaaaaagtgttgtaaagcaga 
40 agcttgaagctcacttctagagaaacaagccttagatttcttttgcacatgctgctgctacctcccagtatgcccctgggtagaga 

agacaagggaagcaagctcagccattcatcgtggtccttctttacccttgggggaaaggagtgttggaattgagtctacgctgtat 

TATGCAACAAGGGGTACCGAACAGTGTGTTTAAGAAAAATGTCCAGGAAGCTTTCAGTCTCAAGGGCAGAATCATTTTATTGCTAA 

TATATTCTGACATTTGCAGAACATCAAGAAGCATCTTCTTCCTGTTACTGAGTGGAGATGCTGTGTGTGTGTACATGTGTGTGTGC 

atccttggtaattattaatcagagtcaagaaaatgaggcctaaaaagcaagctgatactctaaatgattggagctgctaatgcttt 
45 ccacgtttaccaggtgcctattcactttctatccgtgattgggatgatatgaaaggagaccatgtcaaacattataaaattcgcaa 

ACTTGACAATGGTGGATACTACATTACCACCCGGGCCCAGTTTGAAACACTTCAGCAGCTTGTACAACATTACTCAGGTAACCTTA 
ATTCT AACTACCT ACT AACCATTTGG ATG CTGG AGGG AGTGG AT AGG CC CAGAGCAGG AAAGTGGAAAGGGGTAAAACTAATATGT 
ACAAAATCACTTATAGAGTATGTTTTCTTTGCCAGCCCTTAATGGTAGGGCTTGGCTGTATAGGTTCTATTGCTATTGTTCTACTG 
TTGTTATTATTAGTTCCACATGTTTGTCCGAAGATTCTATAATATTTTTGTTTCCCAAGTAGAAAGCAATAGGTTAAATTTTAAAA 
50 GTTGTTTGTTTTTTCATCTTCAAGTTGTCTTTTCCCATTCCCCGCGTTGCATGTGAGAAAGCAGTCTCTCGGAGGGCGCTTACATG 

GGGACTCCTACAAGGAATATTGTGTTTCCACTATCACTTTACCCTCAGCACTGTTGCAGGAATAGCTGCACGTACATTTCATTCTC 
ATGCAAGCCATTTATCATGTTCCCCACCAATACTGCTGTTTCCTAACTAGGCTTAGACTTACACAACCCACAGCTCTTAGATCTAT 
TATGTCTATTGTGTTAAATTAAACTTTTATAATGTACATCAGTTTCTGTCCTAACACCCAGATATCACCATTATTTTGTTCTTTCT 
GAAAACATATAATTATTAGATATGCAGTTTATACATTTTATCAAAGACTGGTTTTATGTGCAATTGTTAAAATGATTGCTTTCTTT 
55 CCTAGATTAGCAAGTATTATATGCCACTATATAATACATGTTCACATGTGCCTATAGATATAGGTGCACATGTATAGACACATGTC 

TATATCCTATTAAGCCTAGAGATATTTTTTTGTGTGACCCATTTCTCCATTTTCTATTGTTCTCCAGGACAAAGGCAAGACTCAAA 
AATAGTATATGATTTACCTCTACTATTGCTCrGTGCACAATCATTGAAATATGTATGTATAATTTTTGGCATGAAAAAGCAATCTT 
TCGAAAATGACAATAAGAAATGTCTGTTGATCCCTTGCACTAATGAACAATAGAAAATATTAACAGCACTTGCAGTACTAGTTGAT 
TATGGCATTGGCTAACTCGGTTTATGTGGATTCTAATGAAACATTTGGGAGAAATGGAACAAAATATCTCCCTGAGCTTAAGTGAT 
60 ATACTCAAAATGCCTGCATGTTGTAAGGATTTTTCAAATGCTGAAATATATTTCATTACAGCCAAACATCAGCAGGATCCCCAGGG 

TTTGGATCATTTGAAAATACTGTGTTCGAAAGGGCACCTTAATAACATTGTAAAGCTGGAAGGAAAGAGGGGATATGAACAATAGA 
CACTTTTTTTAATCTCGGGGAAAAAAAATCCATCTCACGTTAGACTTGTTTTTATATTGGCTTTCCCTCTTCCCTCTTTCTCTCTC 
ACACAATAAAATGCCTTTGAAATGCTGACACATAAATAATTTCCTACCTAAACATCTCAGAGCCTGATTCCATCAAAAAGAAAGGA 
GTAAAAAGCAAGTTACAGCCCAGCAGCACATCTGCTTTCCCTGGGTCCGGGGGCTGCCAGGAGGGAGCGGGAGGTCTGTCCACCTC 
65 ACAAGGCAGGCTCTGTCAGCTTTTGTCACTCCCTGATTTCTTATTCTTTGTTACCTTTTTTCGCCTGACTGATTTTTACTTGGCAT 

TTAAGTTCCCCTTAGCACTG CCAGATTC TAAAAGGTTATATTCTTTTTAAAAAAGAAG AG AAAG AAAG AAGG AAAG AAGACAAAGA 
AAGAATAAAAACCTCCGAGTGTTAACTACTTTTTCCTTTCTTCTTTTTTTTATAAAGAATACATTCTTTCACATCTTGAATTTCTG 
TGAATTTTAGTTTCCATTCTTTCTCCTTTCAAACCAGACACCTAAATTATACGTCGAAGACTGTTAAAAAGTTGTTTTTTTTTTTT 
TAATGGAAAATATCCAAGAAGCAGCCCAGGAGTATCTGACATGGTGGAATGGAATCAGTTAGAAAGCGAAGAAATCACTAAAAAAA 
70 GTTACTTCTTTTTTTCCCCACCAGTTATAATCTTCAACCTTACTAGTTTATAACAGTTTAATGTCCTATAGAAGGATCCTCCACTA 

AAGTTATAATTTTAAGTATAGTCATATAGAGAGATCCCTAATCCCCTGGGTAATCTAGATACTAAAGGTGGGGAAGAACAGTCATA 
TTGACATTCTTTAATCCAAAACCACTGTTTGAAATTAGTAAGGATATTTTCAGCATTCCCAAAAACATGTTATTAGCACGTTGAGC 
TGAAAACGTTTTTCTTCCTCAGTGAGTACAGAAACCAAAGCAGTCTGCGTGTATGTCTATGTATAGACTGTATCGTACCTGGGCTC 
ATGGAGTAGTCTAAATTTAAAACGTCCTCTCTTCTACCTCCAATGAAAATGTTTCCGTGTGTGGCGTCTGATCTTCCACCGTGTGT 
75 GTGGTCGTCTGCTGGTGTAGCGCTGTTTAAGGAGCGCTGTGTGCTGCTAGTGTTCCACGATGTGTGTGGTCGTCTGCTGGTGTAGT 
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AGCACTGTTTGAGGAGCACTGTGCGCCGCTAGTGTGGGTTTACACTTATGAGTGTTGTCATTACATGTGTTCTGCTCTTCTCTCCC 
TCTCCTGCCCCTGCCCTGCTCCATCAGAGAGAGCTGCAGGTCTCTGCTGCCGCCTAGTAGTTCCCTGTCACAAAGGGATGCCAAGG 
CTTACCGATCTGTCTGTCAAAACCAAAGATGTCTGGGAAATCCCTCGAGAATCCCTGCAGTTGATCAAGAGACTGGGAAATGGGCA 
GTTTGGGGAAGTATGGATGGGTATGCTGAGACTCAATTACTCTCTrATTAGCTTCCCCGTTTGGAAGATCCCAAACACCAAAGATG 
5 GAAGGTGAAAATAAAGACTGCGTGACCGGGAAGAAAGTTTGAATTACTAATAGTGGGGAATAATAATTTCAGTTTTGGTTTTAACA 

ttctggaattcctaaaaaaaaaaaaaaaaaaaaaaaaagatagtaagtgggcaaaattggcaaatggctcaagttgtactattaca 

TGACTCTCAATTCATAAACCAGCAAATGGTCCAAGGAATGTTCCAGCTGCCATAAAATATCTTGCTCTTCATTTCCAAAAGCAAAT 
ATTTGTTGAGTGTCATCCTAACGGGCAAGTCACCTTCCATCTTTCCTAGTGCATGCATAATTATGGATTATAAGGACTGTGTTTTC 
TTTATTAATTCCCTTTCCTGTAGAGAAAGCTGATGGTTTGTGTTTTAACTTAACTGTGATTGCATCGAGTTGTACCCCACAAACTT 
10 CTGGATTGGCTAAAGATGCTTGGGAAGTTGCACGTCGTTCGTTGTGTCTGGAGAAGAAGCTGGGTCAGGGGTGTTTCGCTGAAGTG 

TGGCTTGGTAAGGCAGAGGGCACATTTTGTTTTGGCTGCATCTCAAAGCCGATTAAAAGGATGGTTTTGAACAAAAATGCACACAC 
AGCCGTTGGGACAAAGACACTTAACCTGGATAACTAGACGGGCACAGGCCATCCAGATTTTCAGAATATGCTGATACCTTGCTGTG 
CTCATCTGTCCTACTTCATGTGGTTAATTAAGGCACCCGCAGAACAGGAAACCAGTACACTATGAATCTGGTGTTTCCTCTTCCTA 
AGAAATGGGAAGGTAAGATACTGTATATGGGCAGCCATAAGAAAGACCATGGGCGTTTTGCTCAATGGGCCTGGGTTTGAATCCTT 
15 ACTAGCTAATTAACCACGAACAAGGGGCATATTTAACTCCTTTAAGCCTCAGTTTTTTCATCTGTAAAATTGGAATGATACCTTTT 

TGTTGTTGTTGAGACGGAGTCTTGCTCTATCACTAGGCTGGAGTGCAATGGCGCGATATTGGCTCACTGCAACCTCCACCTCCCAG 
GTTCGAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGCCTGCCACCACGCCCAGCTAATTTTTGTATTTTTA 
GTAGAGACGGAGTTTCACCATGTTGGCCAGAATGGTCTCGATCTCCTGACCTGGTGGTCTGCCAGCTTCATCCTCCCAAAGTGCTG 
GGATTACAGGCGTGAGCCACCACGCCCGGCTGGAATGATACTTATTTAAAGGATTATTTTTAGGATTACATGGGTTAATATGTTTA 
20 AAGTCCCTTGCAGATAGTAGATATTCAGTAGAGATACATACTTCTCTTTATTTGATTGTCATTGATAAGGCTGGCTGCACTGGGCC 

TTTGTAATTTCTTTTATAGCCCTTTTGGGTCAGTTACAGCTTTGCTTAGAAACAATTCATGGGTTTAGGCCCCACTCAAAAACATG 
TTTCAGTAAAACAATATTAATACTTATGGAATCCTCTATCTTCCTTCCTCAGAACTCATTAAAAACAATATCGATCAGTACCCTTT 
G CTACGTGTGGGT ATAGATCTTTAGGTGTGGT CTG CATT AAAAG AGTTAATACAGGTGGC CGGGCACAGTGGCT CACAC CT GTAAT 
CCCAGCACTTTGGGAGGCCAAGGCAGGCAGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGACCAGCATGGAGAAACCCTGCCT 
25 CTACTAAAAATACAAAATTAGCCGGGCATGGTGGTGCATGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTG 

AACCTGGGAGGTGGAGGTTGCGGTGAGCGGAGATCGCACCATTGCACTCCAGCCTGGGCAACAAAAGCGAAACTCCGTCTCAAGAA 
AAGGAAAAAAAAGGAGTTAATACAGTTAAAGCACTTAAAACATAGCCCAGCAAATGATAAGTACTACAAAGATGTATGTAGGTATG 
TTAGGTGGATAAATAGGTAGTAGACAGACATACACATATATATGTATGAGTTAGCTAGTTTAATAAATCCACATTATTGTGTCCAT 
CTCTCTCTGGACTTAATCTCAAGTATCGTAAAATATATGACCTCCTTCTTCCTCATTCACCCTCTAATAATAGAGGATTTTAGTCA 
30 AATTACTCACACAATCACAGAGAATTGGACCCTATTAGAAAATTTATTTTCAAATTTTACAAATATCAACTTTAAATCATTACATA 

TACTGTTCACATTTTGTTTTCCAATAAACACAAGACAACATGCCCATCAGAATTGGGATGGATGTCTGTGTAATTGACGAAGTTTG 
TATTACAGAGGAAGATCTTAATGTATTTAGAATTTTGGGTGCTGACTCTTAAATAGCAAAGATCACTTATAAATTGTCAAATTTCC 
CATGAATGCTTAGTGGGCAGATATTTTATGAAGTTTAAATGAACTTTTCTTTAAGCCACTTGTTTTTTCATAATTTATATTTTGtA 
GGTTGCATGTTGTAATTGTATGAACCATGTCTTTAACAGGATAATAAGAACTCCAATTTACAGAATCCTTAAATTCCAAAGTCAGT 

35 tatattaaatataaaaatcttaatttaaaccagtcttctttttcaaatagaaaataatctaaattagcagatttcttcccctttat 

AAAGTTATTCTTAAGCATCATAGGTCTAATAATGGAATACACAAAGAACCTAGGTATGGTTTTGTTTTTTGAATGCTGGGGCTGAA 

AGAGACCCAAAAGATAATCCAGTTCCATTCCTATATTTTACAGATGAGGTAACTGAGGACAATCATAATCCAGGCCTTGCCTTCAG 

atttgctagatttttttttaacatgctaaatttaaatatttctgttccctctcagctgctgtttaatttcccctgtctacctacct 

GACAGAAGCCATTGTTCTTGTGGCTAGCCATCAGTAAAGCTGAGGAAATTTGCCTTACCTTGTTGAAGTATTGGCAAGCAGACTGT 
40 GAGCTCCTTGCCAGTGCTTATCAGCATGCTTGGCACACCTGTGCAAGGACTCAGTCAAGTAACTTGTCCATTGCAGACATTGAAAG 

TCTAGAGGTAATTTCCAGACATCCTCATGTGGTGCCATATTTTTAAATGGCACACCCCATAAACTTAAATAATCTAATTTCTTCCA 

tgcacactgtactccctaagggacagctattagatggccaggcctgttccaacccctggactttcatcactgtatggtgcagagct 
tttggtataaatgtgtaatcatatgactgagccaaaaaaagagagagtggtaatatatcaaaatttaaaaaaattttaatgagtta 
taaatcttaatatagccatcttagccataaccacaaataaactcattttttctgttaaaatacttgacagagtccttgcaattgaa 
4 5 tgtctttgttcaacaaaaactgtattaagtgttttaaatttaaaatctaatcttatgcaaatagctggtggtcaaaacctttttcc 

atcaaaagaagatctttggtttgacttcatattctgggatgtttgtaggtacctggaatggaaacacaaaagtagccataaagact 
cttaaaccaggcacaatgtcccccgaatcattccttgaggaagcgcagatcatgaagaagctgaagcacgacaagctggtccagct 
ctatgcagtggtgtctgaggagcccatctacatcgtcaccgagtatatgaacaaaggttgggcaacacctctcctgtctccagctc 
acagtgccttaaggggttgtttaggggagagaaatggaagtttcctacttgctacttttctagtttctgcctgggtcaagtattcc 

50 CATTAGGAACCACCAGTTATGTGCTCGTTAATGAAAACATTTTTTAAAACAGACTAACCTTGCGTTTACCCCACCCCAAATCCTTA 

TGAAATGCCAAATACTTTTTACATGTTATGTGTGTCAGAAATTCAAGCTCCTCTCCATAATTAAAACATTCATTTTTAATATCAGG 

gtggtacggagggttatgatagtttgctgttattttgaatgtagtagcttttgttacatttcctttttgcagggctaaacaattaa 

TATCAGACACTGGTCTCTAAGCTAAGTTTAGTCTCCATCATTTCAACATCTTTTTTATTTCCAGCTCTCTTCTTAAACGTCAGGCG 
ATGAAATTACATGCTTTCAGAGACCACATTTATTCTCACATTCTCTCCCCTACAACCCCTCTGTCTTCCTAATCAAACCAGCATTG 
55 TTAGGGATAAGGCCAGAGATCATTTTGTTTTGGAAAAATAGATGAACCAAACAAGAAACAGCCTTAAAAGGCAATACATTGTTTAT 

cagaggataccagtgtaatttttcttttccatgtactttcttttaaaatttaatgggaatttttttttctggcaaacggtttgtcc 
TTTGT ATCCAGGGTTATTTTGT AAAT AACTTTGTGATTAAAGC ATAAAATATCACTGATG AC CAT CAT AAG CCT CCAGCTT CTGCA 
aatgattatccctgctttggtgttagttctaagccttcttaggctgtgttataatagtggctctgaagcttccaatgtttcatttc 
agatgtctgatttaaggcttggctggctgtgatctaattaaggggaaccatctgccccacccatattcttcagattgtcttttctt 
60 gattcaaaatctgtaaataagctaagctagtgagtctcaaactttaccttgtattattagaatcacctgtaggccttcttaaaacc 

caagtttctggacccaaccttcaaagtttctgatttactcgatctgggatgggacctgagaatttgcatatctaacaagttccctt 
gtgttattgtagctgctggtcccaggaccacagttttggaccactcagctgggctgtattttccccacatcaattctttgtgcagg 
ggtgattggggaatgggattgaagaggtgcagttcttcataggttcctctttatgacatacagggagattgagtcccatttcttct 
agttttatcaaatatatgttgttattcctagaaatggaattaatgctgtttgtttttaaaaggtaactgttacttctccatgccta 
65 tacttttttctaccctgcttttttatataaacctttttgtccccccatgtggatggcattattccatttgactaccttattacttt 

taataagaaaaccaaatacagctctctgttgggaattatctttcaaagtaaattgaaatgattttatgttttgttcataggaagtt 
tactggatttcttaaaagatggagaaggaagagctctgaaattaccaaatcttgtggacatggcagcacaggtaggccctgcaggg 
taacttgatgtgccatagatttaatgacgtgtctaagtacattgggtcgtggtgtaacatgtcctgttccctgggtttccacaggt 
ggctgcaggaatggcttacatcgagcgcatgaattatatccatagagatctgcgatcagcaaacattctagtggggaatggactca 
70 tatgcaagattgctgacttcggattggcccgattgatagaagacaatgagtacacagcaagacaaggtgggcacttgaatgacaat 

ggctcgtgatcacagctgtgagaacagtcacttactgcacagcccttccttcctccttcccttcccttccttcagaaaatacttga 
aatgtcattcttcagcttggtttggacaccttgatctggcaggaatttgacagctctgcaggtgggagactgttgtgggcccagtg 
gagggatgagatattggtttttggtgggtgggtgggtattggtatttgctgctgtggtcctcttggctcatgctggtctcctcaca 

GCGTCCAGGCCTAGAATACTCTGTTTTTGGAGAAAGAGACCACATTTATTCTCACATTCTCACATGCCTGTGTTTTTTACAAAGGC 
75 ACAGGCAGGGTTTCAGAAAGCCAACAGGGCATGGTGCAGTGTCTCAGAGCTTGTAACAGCAACAGAACTAAGGCCTCAAAGGTAAG 
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GGGGCAGAGAAGTGGGCACAAGAAGTCAGAATGGGCCACTGCACAGAGAGGGCCTCCTCAGTAAAGAGAGACGTCAGGGATGGATC 
TGGGGATTCACACCCAACCCCACTCTAGCCCACTTCTGGGTCTTCTGCCAGACCCAACCAGAAGTAGAGGTCACAGGAGCTCAGCG 
ATGAATCCTTATGGGTCCAGAGCAGGGAGAGGGAGAGTGGAGAGTGGACTTACACTACAGATGGTAACAGCATAGTTACTCGAAAA 
TCTCTACCTCCTTTCATCATCCCCGCCATCCCACCCTCTGCAAAAATTTATAGAAATTAGCCTTTAAGTAAAATATATCCCAACTC 
5 AGCAGCCATTCCAGTGGGGCAGCTTTTCAGGTGCTATTAGAGCACCAGATACTAGAAAGGAGTTTTTAGGAATATTTTCCTTCTTC 

CCAGATACTGACAAAGTGGTCACCAGGTAAAAGTGTGTGATTAAGTATGTGGTTTGCAATCGAGTATAGGCTCCTCATGTAGAATA 
TAATGTTTATAGCTGGGGCAAGGGGGAACTTTCATTGTTGGTGTTTCTAACCAAAGCCTAGTCATCCCAAGCAAAGCGGAGCAGTG 
ACTGGAATGTATTACAGGGTGATGCTTTCTACTGCATTTCATAATGGCCAGCTCTGGAGTCCTTTTCTTTCTCTTTTTCCTTCTCC 
TTCTCTTGCCCCTGTTCCTCCTCCTCTTGATTCTTTCATTTCATGCCAATTATCCTCTCCCTTCATTTGATCTGAGAATGGAAGCA 
10 TTCTTAGCAGCCTCAAGTGATGAGGAAAAATGTTAAACTAAGACCCTGGCTGCTACCGATACTGTCCAAATGCTGAATTACATGTC 

GGTCAGACAGCTCAGCTATTTGAATTTCCCCAACACGTGGCAGTTCTTGTCCTGGAGCCAAATGCCCACACAGCAAGCATACCCGT 
GCGTTACACACACACATACACCCCCGGTGCTGGGCCAGATGGCATGCTGTATCTCTAATCAAAGGCGCACTGCAGCTTTGATTGGC 
ACTGGCCGTCCAGAGAGGAATGTGCATGTGAATTTGAGGCAAGGTGAGCCGAGAGGACCTGAGTGCCAGTGGATCTGAGACTTGCC 
CTGAATGAGGGACTTTATCCTGAGGCAAGTCTGTCAGATCCCAGCTCCTCAGACTCAGAAGGAGAGTGGGCAAAGGTTGTGAGACA 
15 TGAATATTTGATTAAGGAAAGGGCTAGAATAGAGCCGTGTGCTCACCCTTCTGTGTGTGAGTCGAGTTTTTCCCCTTTTCCTGGAC 

TTTGAACTCTACAGGGTTTGTGGTTAACGCTCATGAACCATGGGTAAATGAAAAGGTTGCCAGGCCAGGAGCCAGAGGATGCTGGC 
AGGGGTGCTGTTAATAGGGCCTGGGGGTTTAGTCCACGCCTTATTCACTGGAGTGAGGCTCCTCAGGCTGTGGCCCTAGGTGATTG 
GCACCCTCGCTGGTTCCCCTCCCATCAGGCTGCTGCCCTGAGCGGGTCCCAGGCTGCTGCCCTCAGCCTGGCCCCCAGCCGTTCCT 
CTGCATTAGCTGTCCTGATTGCCCTTCTGCCGGCTGCCCAGCTGCACCATCATGTCCCCAGGTGCCGTCAGAGCCCCTTTCAAAAG 
20 GCCAACCTTGTTCTTTTAGCCTTTGTACTGCGTTTCCTTACTTAATTTCCAAATCGAGGGTCCCGTCCTTCCTTCTTCAAACATTT 

TTCTTCTTTCCTCCCTTTCCCAAACACCTTCAAATCCATGCCAAACACTAGAAAGAGAGAAGTAAGAAGTAAGTGAACTGGAGAGC 
TGAACTGGGGGGGGGGGAAATGAAGCTTGGCAAGGCAGGTCCCAGGATGTCCCAGGAGAATAAAAGACATGCTGTCCTGCAGCAGA 
GGGGTAGGGAGTGGCAGAGCCATTTATAAAACACCTTCCAAGTGCCAGGCCTGAGAGGAAACGTGAGGACCAAGCAGGGAAACAAT 
AGGAATAGACTCAGAGGGGTTAAGTAACTTGTACAAAGTCACACAGCTAGGAAAATAGCAGAGCCAGGATTTGAATCCAGAAATGG 
25 CTGACCCTGTTGCATCTACCATTCTAAGCTATGCTGACCACATCTCATCAAGTCAGTGATCAAAAGAACAGAAAATAAAGATAGAG 

AGGATTAGTCATACATCCCTTTTCCCCTTTATTTTATGGGACTGTTTTTAAGGAGCACCTTCTAGTGTGTCTGTATGAGGGAGTTG 
GAGAGACCTTCCTTTTCCAGCACTGGGACAACCCAGCTGTTTATAAAATTCCTCCCGAGGGCCTGCCCTGCCCTGGCTGCTTTACG 
AGGCAGAAAGGGCCTGGTGTGTGTCTGCTGGTGTACTCTGCAGATGGCATGTGTGCTGTGTGCTGAAGTTTCTGCTGGGAATTAAT 
CAGCTCCTCCAGACAGCTGGTCCGCATGCCTAATAATATTTGCAAGTCGGGTTTTATGTTACCCACAGGCCACAGCCATGCTGCAT 
3 0 CTTGATTATGGGAATGCAGGCGGCATTCGGAAACATGCACCAAACACAGATATTTTAGGACCATGAATGACAATTGTTTTCAAAAC 

AGTTGTGAGTTTCCCATCTCAGCGTGCACGGAAATATCTGTCACCCCTTGGGCAGATGAGGTGGCATTGCATAGGGCACAAGCAGA 
ATTGGAGTGTGGAGCTGGGTTCCACAGTCCTTCCTGTGCTCCTTACTTCGCACCATCCCAGCTACCCAGGACTGAGCAGCAGCCCA 

tgtcagggaggtggtcaaggccaggccctgagcctgtgaggtggtcttccactgacagcactctagaagcaactagaaatttggGg 
CGATTGCTTATTCTCTATTCCCTGGACATCTCACTCAATTACAGCAGATAGTTCGTCTTTAGTTACAAACACTTTGCTAAATTCTG 
35 C CCAAT CAG AGT CT CTAAATAATG CC AACATCAGTTATTTG AGTGCCTT AT CTAT GAAAGG ACTTTACTAGGAGCTAC TG ATAT CA 

AGAAGCCTAAGACTGCACGACAGTCAGCAAGCATGAGGAGGAAGACGTGGGGGATTGTTGAAGTCAGATGGAACTGGTTTTGAAAT 
CCAGCGCTACCACCTGATGTTCTGGGGTCTTAGGCAAGrTATTTAACTTTTGCCTACCTCAGTTTACTTATCTGTAAAATGGAAAG 
ACATTTTGTCTGCTGTATGCATTTTTGCAAAGATTAAGTGAAACAATGCATGTAAAGTGTTTAACAGGGTACCCAGCACATAGTGA 
TAAATGTTGCTTGTTACTGTTGGTATATCTGGTACAATACTAAGTTCTTGGGGAATAAACAAATGAGTGAATGGATTGTAGATACA 

40 tggaaagtctcaaacactattcaggaaagggagagaagaatcaaagataattcccaagtagtcagatgcaggtgattgtgagaatg 

GCATTACCAATAACAGAAATGAGTACTTGGGAAGATCTTACTTTCAGAGAAAGAGGATGCATTTGGGTTTGGATCTGTTGAGCTTG 
AGGTGGTGGTCTTGGTCCTCCAAGCCCAGAAAGATGAGTCGGGGTGCCCTCACTGGGTCTCACTGCCACAGCTGGGCCCTCAGCCT 
TCCAGCCCTCCCCTGAGTTCTGGTCACAGCCACCTCCCTACCCCACCACTGCACCTTCTTCCCAGAATCATTCCAGAACTCACCAC 
AGGCACCACAAGGATCTGCTGTCCATCTTCTTGTCCATACCACACCTGTCTCCTGTGACCCCCGACATAGGCAATGTCACAAGCCT 
45 TGCTTCTGGAAATTCACAGCCCCTCCAGCCCTCACTTCCTTCAGAGATTGCACAAGCAGGAGAGAAGCAGTGGGAAAATCCTCTGC 

AG ACTCT AGTTTTTTCTTC ATG AG CTTT CAGTG CCG ACTAATGT TGATTTAAAC CTAACAAGTT C AGACAG ACATGG CTGTGTG TA 
AGCATAACTTCCTTTTGTGGATACCTTTTTGTTCTTTATGAGCTATAACACACATACAGTAAAACGAACAAATCTGAAGTGTGCAG 
CCCGATGAATTTTTATGTACATATATGCCCCTGAATCCACCCCGAAGATAAAGATACAGAATACCTCCAGCACTCCAGAAGACCCC 

ttattcccactcccagtcagtaaccacccccacaaatagccttttttccccttttcaccatagattggtaagttttgcctgtaaat 
50 gaacatcacagacatgaatcctatagtattactcttgtgtctggcttctttcccattatgtctgtgagattcttccatattgctgc 

atggaacagtagttcttttcatggctgagtagtattccactgtacaaatatatcacagagcctccattctactgttcctgaacatt 
tggggttatttccaaattggggccattataaatacggctgctgtggtgatacacacatgccctcatctctctgggctgtgttctcc 
agtggaattggtaattacagggcaaacctaggttagcaattgcagttactgcctaacagattttgtggacatatttttaaaaaggt 

GAATACACACTTAGTGTGTCATTTGCCAGTACTGTACTTGCCTCTAAGCTGCTAGTGAGGCAGCCTAGTGAGACTGAGGAACCAGG 
55 GGTTGGACATTAGGATCCCTGGCTTTGAATCAGCTCTGTCACTTACAAGCTTGGTGTCCGCAGGCCAGTTACTTAAGCTCTTTGAG 

CCTCATTTTTATCATCTGTAAAATGGTGATAATAAAAATGATCACCTCACATCATTAGTGTGAAACTTACATGGGCTATCTATAAA 
AGTTCTTTGAGAGTTGTGAAATGTAAAAATCATCCTTATCACCTCAACTTTTTGTATTTGACATACATTTTCCTTGAAAACAGTCT 
AAAAAGTTTTTAAAGAGAATCACTATTAGTAATAAATAGGGAAAAAATCAATCTTTCAAGAAAAAAAATACTGTCTCCCTATTTTA 
TAGCCTAGGCCAGTCAGTGGATCTGGGCAGTCACCACTTTGATATACCTGCATGCTCCAAGGGCCCCCTCACCCCGGACACAGCGG 
60 GGAGTCACACATCCACTGTCCTCATCTCCGGCCAGCTTGCCTATTTXCTCATATTTGCATTCTCTGTTGAGAACTATCCCTGCCTC 

TGCGCTGCCTCTCTTGTTTTTAATCTTGTGAAGTCTGAATATCAGATGGGCCTTCTCAGCATTTTCACTGAGGCATGTGCATACAC 
ACATCAACATGAGCACACATGAGCACACACACGCTGCATGAGCACACACACGCTGCGTGGGCACGGCTGGAGCAGTTCTCCCGAGT 
ATCTGTGGAGTCGGTCTTACTGCTTCTCTATAGAAGTGATTTAGTTTAAAGACTAGCAGCGGGCCCTTGTAGACACAGAGCACATA 
GTAGTATTTAATAAATATTTGTTTACAGCAATGGAAATAACCAAGGTCACCAACCCCCCCACACTCTTGTGAGACATGCTCTCCTG 
65 CTGTCTCTCATCAATGTGCATGGCTCTCTCTGGGAATCAAATGCTGTTGTGGCTGCAGGAACCTCCAGAAAGGGTTGTTTATTGCA 

TTGATATTCCTTGCACACTCCAAGATTGTCTTTGGAGTGATGGGAAGCACAAGAGCTTTGGAGCTAGATAAGCCTGTGTTCACATC 
CTGACGCCGTATTCCTAGAGCATAAGTTCTGGCCCCTCTGAGCCTCACCTTTCTCATCATAAAATAGGATTGGTGTTGGTTACCTT 
TAAGGTGGTTGTAAGAATTCAAGAAGACAATTAGTAGAAGTTGTTGGTATTATTCACTTCTTCCAGCTCCTCCCCACAACACTTTG 
GAGTTTTTTTGTTCTGTTTTATTTTGGTTTGTTTTTTGTTTTTTGGGTTTTTTTTGGATAGCTTGACCTCTTTTCTTCTTCCCACA 
70 TACACCTCAGTCCCCTCCCAAAGAGGGCAGGGCCTGGACTGGTTAAGAGCATGACCCATGAGATCAAAGTGTCTTGGTATAAATCC 

TAGCATTGCTGCCAATTCACTGTGAGACCTTGAACAAGTTGCTTAACCTGTCTGAGCTTTTATTTCTTCCTCTTAAAATAGGGATA 
ATAATAGTTATCTATATCATAGAATTGTATGGCTTCCCTGTGAATAACCATAAAGCAGTTGGCACAAAGCCAACACTGAGCTGATA 
GTGGTAGTTGGCAGTAGTAGTAATAGTAATATTATTATAATATTGATCCAATGGATGCCAATAGCTGTGTTTCTCTCTCTCTCTCT 
CTCTGACACACACATACACACACACACACACACACACACCCACCCACCCACCCCACTTTGGGTTTTCCTGATCGCTCCCATCAGGG 
75 CTCCTTCCACATGGAGGCTCTGCCTCTATCATCCTTTCTCCTGATTTGAATCCTCATGAAGGACAGGAACTGGGGTTGCTCTATGG 
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ttttggttggtttgttttttaagttcaaaattaatgaaacaaatgtcaaggaaacataatctttggatctttggactgtaaataaa 
aataggaacattcgggtctttgtataagactgctgtaagtttaggcttatgtattaaatagaagaagaaaaatgtgtctgttcaaa 
tgctcccagtattgagggtttaaattgaatagattattgtctggaggaaaattcaagtataaattagactacgaagaattactaac 
tgttgcagttttcatgttaattatttcatgttaaaaaattgttaccgcataaattaacacattctttcatagaaaacatattttag 
5 aaagatttgttactttaataactctttgtgtattagaaatcccagatgcctgtactaattaaatataatcagattttagattcaaa 

aagcacagtagccatttaacacaaacaagcaggcagctaggttgacaaacacactcaggaagaagtggatccctgtttctttcgaa 
ttttgaatttcacaatccagaactgtgaattcaattcctgtccttcctttgtattacaacgactggggattattagactcagagcg 
ccagctttccagctcaagggctcctgcagaattattaatcagccgcttctgaggcccctgtaatccggtggcagatcaaggctgat 
ctcgccatgagatgccctccctctgcccccgtcagcacatgaatttcttgttctctgtcaacaacagcattgccattcccgcacag 
10 tgtgctgtgacctgaacagcaaatatcaggagagagaaaaggaagaaaaaaaaaacctttttaattactgaatttaatctaattct 

tcccatgctagagaagcaaaccatcctttcatgaaaagcaaaccctttaaaatgcaagccattgtcttaagcaccgactagtgtgt 
tcccaactcagtggtgccgccataaaatgaccatgccaacccccacctccccagcccacattgagagtctatcatcctgagggctg 

T CTAGGG AGAG ACCCCAGGGG ACTTGCC CG ACAG AATG CCCTG CCCTCCG AGGTCAGACACGG CTTTCCCGCTGAGCTGAG T CGCA 
TGCCTG AACCGTGCTGCTTGT AATCAAG CTTCCCGGAT CCGAG TTTGGTACACTT CAGTCACT AAGCAG AAAAG CTCCTTCATTTG 
15 TATTCTGTCGCTTCAAGCTCTGAGCTTCCACCTCGTTTCTGGGAGGGACGGCTTTGTTTATCTGCTGAGCCACCGTGGAGCTTCGG 

GGCCCAGATTAATAGTTAGGGGGAGCAGGTCAAATTGGCAGGGAAATGGAGATGAATTGTAGAGCGCATCCATTTTCCTCCCGGAA 
AGGGTGTGTTGAAAGCCAAAGATTAAAATTAAAAGAAAAGGGACTCTAAATCACCCTTTCCTACTACAGTCTCTCTTTAAAGATTA 
AAACTGTTTCAGGTCGGAGArGGGACCAATTTCTTTCATTCCCACCCTCGGGCAGCTCTGACTCTGCCCAGAGGATACAAATGGAT 
TGGAGGTAAGCAGTGGTCACCTCAAGCCCAGCTTCTTTGCACACCTTTCCCCTTTATCTGTGCTGGTCAGTCCCATTTTGTATTCT 
20 GTGTGAGCATCTCTTTCTCCTTTGTGCTGTTTTGGGCAGAGCCTTTTGATGGTTGTTTATGAATGGTCAAGAGCAAGTCCTCAGTC 

TGTGCAGCCCACGTTTCTTGGTAATCATCAAGAAGGAAGCAGATGGTCACCCTCTGTGATTTTAAAGTGTGTAAATAGGAACTGTA 
GACTGCCATCAAACATCAAAAATGTCAGTTGGCTTCCTTGTCTTGCCTTGCTGGCAAAAGGAACTCCTGCATTTGCATCATCTGGG 
TAATCATGGACACGCAGTACATTTGTAAACTGCCCCAAGTTCTGAAGCCTCATTTCTTACAGCCAAAGGAGGGGGCTCAGTGGCAT 
TGCTCTGCCATCCCCAGGGTGGCTCCCCCATTGGCACAGACACTGTACCAGATTGAAAAGGGGAGCGGTTTGAAAAAGCCACCCCA 
25 AAGTGGTGTTTGTCTTCTGTATATCCTATTATCCTTTGATATGTTCTGAGCTCCCAGTCAAACCCCATGACCTCCAACTGTTCCCA 

CACAGTATCCCCAAACCCAGTGCTGCCCATGCAGCCCAGCTCGTCATGTGGCATGAAGTCAGACTGACACGGGCCCTCTGCCCCTT 
CTGGGGGTGGCTGGATTCTTGGCATCATTTCTGTGTTGAGCTACATCCCACACATCCGTTGATCACTCAGGTGAGTTCCTCTCACC 

accctgggcagcagtgtgcagttggttacaaagctcttgtcttttgttctggattgaaagtccgcaaacatagcgtttatgctgtt 

GAAG CT GTGAATCAGAATTTTTATTCTGTTTGTTTTGTTTTGTTTTGTTTTCTCTTT ACAG AGGTAATCAAGTT ACAG AATTTTTA 

30 ttctgatattacttcctttctggctcttcggaaactggaaggataattggaattattcagagcctcagtattctagaacagcaagc 

agggctccttttttcttcagtcccacccaagataaccacttaaataagcctccataacacagtctgtactccaaggaaagtccctt 
cgatggttctcagatttccttcttaaaaggactaaatacccacagtttcaggagatgcccattaatgttatcctctacttttgtgt 
tgcccccataagttaccctgggtttgtcattggtcaccgttgcaaggagggtgatggagaaaggcaagcagcccagagtttcctCc 

CTTCACTTCCTGGCTCCTCTAGGGATATTTGGAAGGAATGTCACAGTTTACCTTCTGGTAGCCTCCATGTCTGGATCGAATGCCCT 
35 TCCACAATTTATCCTGCCTATCCTTCCCCGACTGCAAAACCCCAGGATTAATACCTAGAGTCCAGCCTTGCCCCTGCATTCTCCCT 

GGTAGCTGAGCCTACTCCCCTGTGTCCTCTAGTTGTCCTGGGTTCAATTTTTAATACCCACTGATGGACCTTCTGTCTCTTCTCTG 
TCCAGTCTTGAACTCTGGGCTCTCTTGGAACTTTCCTCACCCCTCTCAGCCTGAATATTCCTTCCATGGATTCCACTCAACCAGAC 
TTTGGATCTGTGCCTACTTAATCAACCTTATCTTTGCAATATGTTCGGGCCCACCTTCCACTCCTTGGTTCTTGTCCTCCTTGGCC 
TAACTTGTCCCTTCTCCACTCACATCCCCGGTGGGACAGCATTCCTCCTTCCTCCCAACCTCCCTCCTTCTCAAACTTCTTGCTCA 

40 acattatgaaatttcagatggaatataatcttaacccattgtaacatatacttttcaaaaaaacatgatgctaaaactttatgaac 

TTGAAGTAGAAGTTTCAACAGAGTGCGTCACCGGGGATAACTGGAAAACACCCAGTTGTATTACTTCAGAAGCATTTGGGAAATCT 

gaaagtcattcctttggcctagtgtgaaaattctgagttttgctttgccaagtttcattgggtttgaaatcattgttttgtttaaa 
taaccacaaagttccaggtcaggtcagctttgattttgcttctttcacaggatatcctgtcctggtaccgccttgtcacctccccc 
tcctgtaaaccaaatttctgttattggcattgtttgtgattttttttttttgttttattacccagagtaactttcaagttgaatta 
45 ttgcatactattaaatattggatataataatttgcagagttagtggctttataattaaaaagggctctgggtggctctttggttca 

gaaaaacagtgtctattgttgaagttaatgggtttcctccttgaaaatgctattagggcacagctcagattctctgtaggaaggat 
ttggcttcttttattcaatactgacttcaccttctccaccttggcctagttttttagccagaggggatattctctgagactatgga 
attggcctggtcaccaagaaaaataaaaaagagagagacttggcagttcagctctccggagatgtgagctgggcccacccaggcct 
gtcctggcccctgccgtgaccctccccaccgcaaggagagccatgggtcatgctgcatcattccaatgcggctgcctctccctgaa 
50 gccctcatctcctgcttatgttctcttttcctgtctctgctgagccctcttcttcctaaaggcagtgccaccatttagttctctgt 

tgggtttgcccgtgaagtctgtctccctggctgcctagaaaccccaagggcggaggcaacctgtgcttggttttcccaggagcgcc 
tcacagggtgctggggacatcatggaccctcagaagattctcagtgattggttgatgagtgttttgattaggagggttttttcatc 
ttcttttcctcttctgatgtttggagagctttggcattgctgatggcatttgccagtgcaactcagggactttaggcctttactat 
ctgaataaaataacagctggtatttattcagctattaccaggtaccagacgctgtgctgagccttttacatcaactgttcttccca 
55 ccacaaccttaggaggttatcatccccagtttacagacaaggaaactgagacttagggatgttttaaatgatcaaccagcaaatcc 

agtgtgcaagcacagggatacctgactcggaagctcctttcctaaatgatcatagtggtccttccacaagtgaccactcaatccca 
gctcagcccacaatcggaccactttgcattgtcactgaagagcatccactcctcgtttcctggccggcttatgtactcttactgca 
ggaggtgatttggcagcaaaagtatctgcggtcttcattggagcatttgaaatgcccatgccatcatcttaatgtatgaaaacaca 
taaagaacaggaagtaactgagtcaagtaagctatttctatttgaggcagaagtgaaaaacagattacctggccactagggataga 
60 gggacttcattaactggaatgtggcctggggcttgggatgggccatcctgacatgatgactttgggcagtcatcctgttggcactg 

aaaaaccgagagcatcagtcaggctgtgctgtcgtatgaaaggaagattttattcctataacttttaagagtgaagaaaattatta 
gtttattacaccactgtattgacactctttgcgtttagtttgattaagtctgtgtaaaggaagagaattactttgaccgtcagggt 
gtcagataacttactgcctggctggaccctttagctagttagagcatttattgctgtttaaccagccttaggcaagttgctatgaa 
gaaatatgtgtctccaacctcaaaggatttgcattctatttaaggagattttttaaataacttatgaaagaactagtaaaaggaca 
65 cagaggagacatggacacagtggaacagtgtatagtgtttatgcagtcaggctctggcaccttcggttcaaatcccagttctgtca 

tctacacttgtcctttgtttggcacattgctttcctctcggtgttccgttttctcatctgtagaacaagactattgctggcatcca 
cctcatgtgcccagtgctttgcatgcctgactcttagcaagcgctcagtgtatgtttagctattgtggtagctgctattatcaagc 
attaaactgttgtttctagcactggcgctaggtgcattggagagattagtgaaggctggagtaatcacagatggcttcatgaagga 
ggtgggactggagctgaggaggctgtagctaagcaggtgaagagaaagagagcatttccaaagccaatgtaaaagaaacaagtgtg 
70 agcatgctaagtgcaggacacaggttatagtaaagcaaactgaactagattaactgtgtttggggtagcaagaaccaagttaggtc 

aggcacggtggctcacatctgtagtcccagcactttgggagaccaaggcaggaggaccacttgagcccaggaattcgagactagcc 
tgggcaacatagcaagatcccatctctacaaaacataaaattaaactaggtgcagtggctcatgcctgtaattgcagcactttggg 
aggccgaggtgggtggatcacctgaggtcaggagttcaagagcagcctgaccaatatggtgaaacaccgcctctactaaaaataca 
aaaattagccaggcatggtggcgtgcaccaatagtcccagctactcaggaggctgagacaggagaattgcttgtacccatgaggtg 
75 gaggttgcagtaagtcaagattgcaccactgcactccagcctgggcaacagagtgagactgtctcaaaaaaaaaaaaaaattaaat 
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TAAATTAAACATTAGCCAGGCATGGTGGTGCACATCTAGCATCCTAGCTACTCAGGAGAGGCAGGAAACTTGCTTGAGTAAGCCCA 

agcaagaagaagagcccacaggggagacacacaaaatgcttggaaagaaaggaaggacatggggaagaataaactcagaaaaataa 
ttcatgcatttctcatagaaatgtttgagctttgcgggttggaatatgctaagttttactgctttgttaccgaaattattggtatt 
attcacatgtgagaagtgtgctaaaatagtacaaatgtacccagagccactcgttaagtaaacatgacagaagtgacaatggaagc 
5 atcatctacccaattgctaattgctgatagacacccatgggccttgaaatgtcacgatgcttttgaagagttttgaaaagtcaaaa 

cacttttcccattctgtctcatcataagtcattctcaaggtaatgatgtgttatcttccatgttttaaaagacaaggggaaagaac 
gacgtgggaagtcatcgcacttctgctcacagcccagtgactttctgttgcgcttaggatggaatccaaaatcctagtacaggtta 
cagagtcccacaaaatctgtccttgtaccccatcttattattcttcatagcactttattgtagttgacatatataatagccattca 
tttattttatctccctcaaactaagcttccagctccatgactgccagagactgtgttccctttcgtcctcctggcaccgagtgcag 
10 tgccaggcactggggaatactccagaaatacttgtggtaggaagaaagaacaagccagcccagcagtggtgggtgtttgtgttgtt 

atttctgtggacaaactttgataactgaataaatccacagccctctcctttctcttgcttgaagcatggatgattattaactttat 
tttaaatgaggaagaccagggcttggtgaggtcaaaatggttgatgtctagtcacttgcattcatcccagtctattaagaatttat 
tcttaatccagtctattaaggattttccactttgtttcactgtgaactctcccaaggccccttgccacctcgtctttctgctgttg 
taactaaccacccccatccccagctgcagccccagtgaactgggcccccttgtcctcagagaacaaagtatggggctcccccactc 
15 agatacattcactccgacccaaaggggatctgaacacacttcctttggcagtgaaaatgcagggttctccaggtgttttaagtttc 

attagtgtgtggctgttgcttttctatttcaattggcaattcttagactcttaaaaggacatccagacagtgacactggtgctgtc 
accaaggacaagtagaagactcaccagagggcagggaactgataatacgctctgtaaggaactgtggttattcagccaaaaaggga 
agggctgggagggctgaccagctactcattcattcattcagcacctgtttatcaagtgctttctctgcagcagacactgtactcag 
tactggagatgtggccatctgggaagacatgctccagcactcaagcacagtatttatctggggcagagacagccttcagacaattc 
20 atgcattcattgcc.ctttaataataacagcttcgttaggcaatatttactgaaaaaaagtagtgacaactacaaagagggaggtgc 

tctggcagcatagaagtaggaaacctaccgcagtctttagtgatcaggcaaaggttccctgtgcaagtaacactttggctaggagc 
aaaagagaagtaagaattagccatgggttaagggcttttgataaaggaaatagcctgtccgtgaagcaggtaggagcttggcattt 
gcaaagcagtcaaagaagggcaatggagaggttgcagaggagagaggagggaagcagaggagaacaagtctgggatgataagaagc 

AG CTGGGG AAGT AGGTAGGGACCAG ATTATGCATG TAGATT CTATTAGAAGGCTACTAT AG AAACCCAGGGGGGGACATGCTG AG C 

25 aagtgaggactagaggaagggtagtgaattcaagatcatgaaatggtcaggatgtaatggacctgacacgggcagggacaaagcag 

GAG AG CACAGAG AT CATT CAGTAAAGATGTATTG AC CTC CTTCAATAGGCAGGC CCTGTGCTGGG ATCTGAGTG CACAGTGATG AA 
AAATAGAGTGTCCAGGTGAGGATGATTCTCAGGATTCTGTTGTCACCAACTGGGTGGTTTACAAAGTCACCAAGGATTGAGAAGCC 
AAATTGTGGGGAAGATAAATTTTGGATGTTGCATTTGAGGGGCACTGACTTGTATAACCAATTTCATGGAGAGACAATTGAGAGGG 
AAATTGGTTATG C AAG TCAGGGACTCG AGAG AGAGGTC CCATCTGGTGATATAAAT GC AGGCAT CATTGGGGTCAAGATAGTCATT 
30 GGAGCCATGGGATTGAATAAGATCCCTGATATTACACAGAGTTTGTGACCACTTATTTCATATCTCAACAGAATTCAGAGAAACAG 

gattgagctgtatatcagaaattatttaaaacatcgacacatttattcattacaggaataattcagcctaaggctaactggtctta 

TATATGTTCCTGGGAGTTAAATGACTAAGGCACAAAGATCCTCTTACArGGAAGTTCTAGGACATGGGTACCAGTGACAACACCAG 

gttgtcaagttttcacaatgacaagtcgaggtttcggcaatgagtttaccttgggagtttggtaaaatttgcaaatagtacctgGa 
aaacattcagtggaaaagatgcttccaagtacacacaccacacacacacacacacacacacacacacacacacacacacatattat 
35 ggccttcgtgtattggcttatcctaaagaatcctaaactgttaagctaattcagtaagaaatgacagagtggtcacttcttttttt 

gaattcatgtaaacatggaacaagtacagtaagtgttacagtgaagctcaagatatcagtgacatagatgatcattacctgcatag 
tttgctctgtttcctctaaataaaatgcaaggaggagaaaactgttttcatatctaaatcctgctcccaagcagaagaatttcaaa 
gtgtgaatcagctagttacataacaataccaagttaactgcattgcggttctcctgatgttttctccgttgttctgtaagtccata 
ctacttagaagaccactttgattctgactttttgcctgtcagaactttactttcaagggaaaggcaacgtttacacccaggagatc 
40 cttccttcaaggtgtctgaagtctcctaacttacagagctcactgcagcagccctgcagcagggacatctgtgggattgtataggt 

tatgtactacacaaccttagggatgctgttttcatagactgggattttacactgtgcaacctgcaaggctagttttaaagacacct 
gccaaaaatccccagttaactccaccacatttagagctgcattttagggccaatagctttgtaccctcaggaggtgggaagccaag 
ataaggggaaacagaagtaatgagatgtgtccaagaggaagcagggattagctcttttcagtagaaacctcagttaatcattaata 
ccttattgctgctttgatttaaccttttgtcttccttgaaaaggaaaatgagttatctataaagaagcttcttttgttgaaagcag 
45 ctgctgttttaagacagagaagaagcaggagaagttggacaaagacattatgttttattcctccaaatacattataaatacattgt 

ttggtgtaaatatattgcttgccttagaaagaaaattaatacaaaacaaatttaagtaagttccgactagtagtaactcagaccac 
atatctacaaatgacttcctttcaaagattccttacattaatgcagcctttgttttaacattttttgaaggtttatatattataat 

CCTTATTGTAGATTATAAAATGAGAAAATAATAAAGCTGACTAATGCAACTGGCTGATATTGCCGTTGGTTnTTTTAATCTGAAA 
TTATGAAATCCCTTGGAAAATCTAACATGACAGTATCCAAATTTTAAATAGTCACTTTCAGCAACACACACACCTTCACCAATGTT 
50 GAGTGATTCAAAGAAGGGGAAAAACAACTCCTTTGGTTGTCATTTTATTTACAGGATTTGTCTGCACAGCAGAGAAAAATGTTCCA 

TTTACTTCAGAGATGGTCAGAGATTTCCAAGCCATTTGGCTCAAGAGATGGTTTAAATAGGAATGAATGTAGTATACCTTTAATTC 
TCTGAAGTAAGAGAACTCCAGCTGAGGTTTGGTCCAGAGCAAAGTCTGCTCTCAACATTGAAGAAAATCTATCACATTAATCCCAG 
TGGCTCAGAGTCCAAAGCTGCGTGAACAGAATGCTAAAGGATAGGAAGTGTGAGAAGAATGCTTTGAAAGAAACCTTAAAAACAAA 
ACAACTGACTATTCAGAGAATACCAGGTCTTATGTGGAATCATCTAGCACGTAAGGAAAGATATAAATAATTATGCCTGAGAAACA 
55 TAACTAATTAAAAATAACTCCATGCATAAAAGGAAAACTATAGAATAACTTTTCTGCTCCAGTGTTAATGTGAGATGCCTCATAAT 

GAAATAGT AGG ATTTTTTT CTTT CATTTCATTTC ACACAG AC ACATGAGAGATGG AG AGG AAAATTATATTG CCTG AAAATG CCAG 
GGTAGATTTACTAAAGATGTTATCATATGCTGTATTTAAGACAAAAATCTAATTGCTGTAATTTATCATACCTCTGGCTATTAAAA 
CTGTGCCAATTTAAATATTTTAATCATTCGCCACTTTTGTACATAGTGACTTTTTATAGAAGATTCTATGAAATGTTCTGATTTTG 
TCAGCCTTTGTATGATTTTCAGGAGCTCCTTAAGCAGAATGAACATGCTTTAAGCATGTAACTGTGTTTCCATAAGTAATAAAAAT 

60 tccttgtgtttttcttttagtttgttcagtaaaatacctggaactgctttataattgctgagctgaatgtttgagagcacaagctg 

CTGAATCCCTTTTATTTTATTTTATTTTATTTATTTArTTATTTATTTATTTTTATTTTATTTCATTTTTTTCTGAGACGGACTCT 
TGCTCTGTCACCTAGGCTGGAGTATAATGGCACGATCTCGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGTGATTCTCCCGCCT 
CAGC CTCCCAAGTAGCT GGG ACTAC AGGCTCGTGCCAC C ATGC CTGGCT AATTTTTGTATTTTTAGT AGAGACGAGGTTT CAC CCT 
GTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAAATGACCGCCCGCCTCTGCCTTGTAAGGTGCTGGGATTACAGGTGTGAGCCAC 
65 CACACCCGGCCTGAATCCCTTTTAATTCCCTGCACACACATCAAGCTTGTAGAAAGCAAGGTGGACCACACCCTTCCTTTTGGTTT 

AGAGACAGG ATT CTTTCAATGAT C AAAT AAATTTTT GAAAAAAAGG ACTCCACTGACTTTG AC ATGAATTTGCACCTTGGTCTTGA 

aaagtcagagactcataagacagtcatggaggcagaactgctctttaaaaaacaaacattaaatagtactcttgctgggtggtaga 
agaaaaagtggtaagaaagtgatcttacagtatggaagaaaaaactatcccaggagtaaagatggctactacagggagaaagaatg 
gaggaaaaacagcaaatgtggagagagaaggagctggaggcagattcctttccctgctgtgggtgtgggaggcctttgggaaatct 
70 aacacatttcagcagaacacatgggcagtatccagttgtccccaccctgggagcagctcagtggtttaatcaggttttgtgtaccc 

agtgagaccacactatcttatatacccgaggactcatgagagcagcattatgactaaatcctatgtatgtttattaaaacatagca 
ttatttcaaagttaaatatatatataattttcctaaatcataagaaaccagggcttcttcccccctttattgaggtactaaggtgc 
tttgagctggattacttacggtcacacagtcaagaccagaccctacatcttcccaatcccagcccattcctgcttcacctcctttc 
tgtcttcccctctaaacctgctctcaggaaagtagcttgccaagtgcctttccctcccacaccccatgcccattgcagtgccctct 
75 gcctgatgaataaccaagtgttcattctgcaggtgcaaagttccccatcaagtggacggcccccgaggcagccctgtacgggaggt 
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TCACAATCAAGTCTGACGTGTGGTCTTTTGGAATCTTACTCACAGAGCTGGTCACCAAAGGAAGAGTGCCATACCCAGGTAAGAGC 

agggcctcacagacatgggcctgagattggaggcttttttgacaccatttgggaaaacttcatccactttgctttctaagccccat 
cctcagctttctgctgagcttgagtttgaagaacatggccaggtattcagcgagagaaaagcagaactgggagccaccatgtatgt 
agacaagcagccaccatgaactgtgtgccaggattaatgtaagtagcagctggtctaaatgcttcagtccccctccagttcataga 
* ' 5 atctctcctctctcagtaggagtatgtgtctgtggttcccagagcagaaatgtcactggcagtgcctctgcccaaatggagtttgc 

agacatgtctgggaaagagaaggagaaaagccccactgctttttgattacactgtagcactgacccatggagtgagcctggcagga 

AGGTGCCAGGACCTGTTCTCTCCACAGGACCCAGCTCCAGATGGCCAAAGAGAGCAGAGGCACATGTGAAATGCAATTTA.GAGCCC 
ACTCACTGCCTGTTGCTGAACAGTCAAAACATGCTATACCAAAGCAAGTATAATGTAAAGAAATTGGAAATTCTTAGACTCTGGAA 
TGTTT CTGTATTATC AGATTT ATGCTCT CCAAAGAAACCAC G AGTTTGG CTTATCC ATG CTT AAATTG ATT AACG TCG ACAG ATGG 
10 TGACATAAAGGACACCCATGCCATTTCACCTCCACGCTTTAGTGGTTATAGCACAGGGACGATCTGCTTTTTTGAAATGTTAAGGA 

CATATTTTTCAGTTACTGCTGAGTGAAGAAAGAACATAGCTCCCCCTCATTCCCTGCGTAAGAAAGGAGCTTAAAGAAAAAAAAAA 

aaaaaaaaacaatgatagaaacgatagtgacgattaatgaggaatttaggtctcttgcaaatcctgggtttgtaatcatagctttg 

CAGTCAGAGGAGCTAGCGAAGGCAGATTAATTTGTAATCCCTTTGTTCCTTTTTTATGATTGTTTCTGGTCATCTTCAGAGAACAC 
agagaggggcacatcaagataatctcgttctgggttggtgtagccttgagactcctaggagagccaagttgacatggaggcaaaat 
5 tgacaaattcccagtctctgaagtgccggcactgggcgtttagagatgcgggtgtaagtcagttttattgatgctgcggtgactgc 

TG CTC CCGGCATGCAC AC ACGGGCAG ACACTC CGGG AATCG CCAACCAG C ACAG AAGAAAGGGCCG CC CTGGGGG ATGG AG CACAG 
CGTGGGTGTTTCTGAATTGCTTCTCAAGGGGGGAAATGTGCGGGTCTCAGGAGGGCGAGGATGTGAAGGCATCTCTTCTTTATTTA 
TTGTCTGAATTTTGAACTGATTTCTTCCTGATCCCTCCCAGGTTTATAGTCACCCTGTGTGTTAAATGCAACTGGGGAGAAAAGGT 

20 GACAAAGGGGTGGAGGTGGGGGCCTTGGAGAAGGAAGGCAGGTGCGTGTTTCTGAGGGAGTCTTTTGTCAGGTTTGGTTTTAGCAT 

AAAGAAAATGCCCTCATTTTACCACTTAGACCAGGATTCATTCATTCAGCGTAGCTTCAGTCACTGTGAACTGTGCCAGGCATTTT 
CCTCT ATCGGGG AG AT AGTG CAAATAAG ACCCT CAT ACTCTAAACAAG C CT TG ATTAG TACCTG CCTCAGG CTAGGCATTGTTAGC 
ACAGTGGGCAAGTAAATAAATTTAGTCCCTATGTTCATGGATATTACAGTCAGATAGATAAAATATGCATCAAATCCAGGAAGAAA 
CCAGCCTTCTTTATTCCTTGTTTATTATCAGAGGGAGTCATCCTGAAAGGATGGACTACTTGGCTTTACCTACTATGGGGCCTAGA 
25 TCTTCATTCTGATAATGGGGTCAGGGACACCTGATCCAGGTATCCACACACAGCAGGTCCTGAGAGGGACTCTTCAAGCTGAGTCC 

TGTGAGGATGGCAGAGGAGTTTGAAGTGAGAACTAACTCCAGCGGCTCCTGCAGAGAGAGCTGTGAGCAAGTGCTGGTCTGCAGTG 
GGCTGTGATAACTGCCTCTAGCTGTGGAGGAGTGCTGGAGAGGGGGCTGTGTAGGGAAGGCAAGTAAGCCAGACCTTGGAAGCCAA 
GTAGGTTTCCTCAAGCCCAGAAGGCGGGAAGAGCATCCCAAGGTCTGGCACGTGGGAAGGCACATAGGCCTGGGAGGACAGTTCCA 
GGGACCACAGGATGAATCTGAGAAGATGCCATGTGCAGGGGCACACCTGGAGATGTGACTGGAAGGGTGGCCGAGAGCCTGCGTTG 
30 GGGCCTTGCTGGTTGGCAGTGGCAACCAGGGAACCGTGTCCTCATTGGGGGTGTCGTGAGCTGGTCCTCATTCAAAGAAAGCCACA 

AAAAATTGTTCCCAGGCCTGTTCCTAGCCATGGGTTCTTCCTGGGTTTTGCTTTTTAACATAGCTATAATCCTATTTAATTGGGTT 
TGTGAATCCAACAGAAAACTCTTCTTGAGGGAGAAGCTTTTACAGAGGGATTCCAATTATAGGATTATTACCCTAACGAAGGATM 
TAATTCCTAAGGAACAAGAGGTTTCACGAAGCTTCCTTCAGATGTCACTGTGAAGGCAAAGAAGGACCTTCCTCTCTGCATTCTfG 
CTATTTGTTGGTGTGGCAAGTCAGTCAGTGTGCGCTGAGGGGTCCTTCTCAGCTTCCCACGTTGCGTCTTTGTGCCTGTTGCTGGT 
35 ACCTCAGGACAGACTCCCAGTCCCGGTCCATCATGATTTCCATTCTGCATTTTGATGTAGTCATGTCTCATGTCTCAGTTGGCTAG 

AGTATATTTTGAAGTAATTCTTTTTTGGAGAACAGTAGATGGTGGTACATTTTTCTGAGTCTTCCATACCTGAGAATAGCCTGCTG 
TTTCCTTGACACATAAGAAAGCTCCTTTGCCTGGTAGGTGAAGATGGAGGTGCGGGAGGAGGGGGTGACATATAAATTGGTTTTAT 
AAAAGCTTTCCAGGCATCTTTGCCCAGCGTGAAAGAAGGTCCAGAAGTGACAATCCCAGAAGGAACTTAGAGTGGAGTATGTGAGG 
TGTGACCAAATAAAGGGCAAAGGGAGGCGGAGATGTTAGAACATTGGCAAGTTGTGTGAGAGGAGTGGACAAAAGAAGGGAAGACG 
40 ACAATCTCAAACTGAATGATAACCTGGAAGCCGAAGGAAAAAATACTGAAATATGATGCTGAGATTAACGGGGGTGGTAGAGAAAA 

GTTACATCACCTTACCAGATGAGGAAGGTTGCTTTCGAGATGTGTAACAAGTATGGATGCAGTTCCAAAGAAGAGCTCCATCAGTT 
CCCCGCTAGCAGCCTGAGCTGAACGCATTCTCTGCATTGCAGTCTAGCTTGCTTTTCTGCAAGCAAGAGTTCAGAAGCTTTCTTTA 
CTTCAAGATTAGAACTGATTTCATACTGATGGATTGTTGTATGTGAGAAATAAAAACACTTAAGTAAAAGCAGTTTTCTGGGGTTG 
ATGCATAAAATCAGTTATGCATTTTTACCTGTCATTTCACCTTAATACCTTTCTCAAATCCTTCTTTTCCCCTCTGCTTCCAGTTT 
45 CTCCCCGCCTCCCCACCACCCACCCACCCACCATTCTATCATTGTTGCCAACAGAGTTAGTATTCTAGAAAACACAGACCTGGTTA 

TCTCACCCTGCTAGTTAAAAACGTCCACGGCTTCCCTTTGCCTTTCAGATAAATCCTAGAAAACGTAATTCTACATAGTTCTTCAT 
AACTCTTTTTCTGTAGTCATTCCACAAATATTTATTGTGCACCTACTATATGCCAGGTACTGTTGCAAGCACCAAGAATACAGCAG 
TGAAGCAATAGACAAATGCTGCTGCCCTCATAGACTTCCATTCTTCTTTGAGGAGACAAACAATAAACAAAGATAAATAAGCAAAA 
TATATTGAATGTTTGCTGCTGGTAACAGCTAGGGAGAAAAATAAAACAGGGAAGGGGAGAGAGGGGAGAGTGGCAAAGGAGCACCT 
50 CACTGGTGAGTAGAAGACCTAAAGGAAGCAAGAATCCAGCCAGGTGGGTATCTGGGAGCACAGCCTTCCATCAGGGGAAGGGAGAG 

TGCAGAGACCCTCCAGAATCAAAGGAGGCCAGCATGGCTGGAGCAGAGGGAGCAGGAGGTCCCAGAGGCCCCAGGGGCAAATCAGA 
TAAGGCCTTTCTAGCTCATGGTTGAAACTTTTGCTTTTAGTCTTAGTGAGGTGGGAAGTGAGGGGATTTGAGCAGGAGAGTGACAT 
GATTTCTCTCTTGCTGTCTTCCATCCTTCACACGTTACCAAGACACATCAAGAGATGTCTCTTGAACATGCAGGTCTCTCTTTGTG 
GCTCCCCTGTCTGCCTCAGAACCCTTCAAAGCCCAACTGAACATCATCTGCTTTGGAAAGCCTTCCCCATGTCCAGACCAAATGGG 
55 GTGCTCCTTCTGCTTGCCTCCATGACACCTAGCATATTTCTGTTGGGCCCCCCGTTTGTGTGTATTTCTCAGCAGCTTCAGAGAAG 

GG AGTCCCTTTG ATGGATTCCCG AGGTCCAGCACAGGGTCCACCCCATAGTAG ACTGTC AGT AAGT ATAAG CAAATAAATG AGTG A 
ATGAAACAGAAAAAAAAGAACTCACCTATGAGGTTTTTGAAACAAGGTTTTTAAATTTAGCCCATAGCCTGCAAAGCCTTTTAACT 
GCATTCCATCATCTTCACACATGGATATATATTTTCCTAGCCACAAGGTAGCCTCTGTCCTCAAAGTTCTTCTGGAAAATTGACCC 
TGTGATCATTTCAAACATCATGTTCCAACACTATTCTAGGCAGAGTGTCCTGGCTATTCTGTGCCCTGGCTCTTAACCGAACACCT 

gctctgtcagccagacgggaatgcagtggcatgatcttggttcactgcaacctctgcctcctgggttcaagcgattctcctgcctc 
agcctcccaagaagctgggattacaggcacccgccaccacgcccggctaatttttgcatttttagtagagccagggtttcgccatg 
ttggccaggctggtctcaaactcctgacctcaggtgatccactctccttggcctcccaaagtgctgggattacaggtgtgagccac 
tgcaccaggccaggaacactttcttaagcaaaccacacttattcattcattggaagcactttcaaatcattcaacaggtgactttc 
65 ttgaatacatctagtcgcttgataatgacctgaagaaataagggaaattaatgaaactggtggctttttccttaaaggattccaaa 

tgccactctggtcctccctctgccttagagccctgaaccgtagatacattttcctttgtgttcaacataacaacaggagcaggttt 
ttcatgggagaagaaagggttaggactctccaaccaggaggagactgggaagccgaatgaaagctctcatcttagccgagggtgcg 

TG TCTCTCCCTGGCTCGTCCACAGTC CCTGGGGTTTTTC CTG CAG CTCATGATGTCCC CTCAGAG AGGG AACCCTG CCTGGAATGC 
CCAGAGGTCATG CTG T CAC CTC C TTCTACAAGATTT CTCTTGGCC AGC ATGTCTAG TG AG AGG AGGAGG GAG ACCAGGGGAGAATG 
70 CGTGTGAAGAGGGTGGCCAAAGAGGGACTTTCGGCCCCCAGTCCTGTGTTCCAGCCTCACGTGCTCCTTGTTCTCAGGGGTGCAGT 

TGTATTATCAACTTCAAATACAGAAATACCTGTGTATTCAGTTACATGAGTAGCTGTCTTTCTGTGTTTATTAATACAATGGGCTG 
AATAAAAACAGCTGTCCTGAGGTTATCTGGCAAGATGAGGAAAGAGAAACAAAGCAAGTCATTATTGTACCTTCTCAAGATAAGTT 
CTTTATTCTCATCCACACTCTTCCATCAGCATCTCCCTGCCCAGAATTTTCACAATGATCCTATACTAAAACCTAACTCAGTGTCA 
7 5 CGGTTATTAACCAGTACGATAGCAAGGACACATGAGAATCTGTTAATACAAGCACATGCGATGGCGCAGGCTCATGCTGAGCAAGC 
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accattaacacccctcctccttcccagcgccagcacagcactgctcaacagacatgtaaacaccgggccttttatgcacagaagca 

aggggagcctcagacccaaggccctatgcacaacgttgtgtgattccctttgaacggaaagctcagttagcaaaaggaatttgggt 

ATCTGATAATCTAAACATCATTCCCATTGTTAAAGTGCTTAATTATTCACATGGCACAAAAACCCAGGTTTTGCAACCCATAGTCA 
AATCCAGATGCAAACATGGACGGGTAACACTTAAAATCCCTGATTGTACAGATATGGCCCATCTGAGATCCATATTGGGAAGCTGC 
5 ACAAATGGAAAGCTATAAAACACAAACACTCTTCTTTCATAAAAGACATTTTTTCAGATAGCTGAAAGCACAATGAATGTTGAGGT 

ATTTTGTTAACAAATGGAGAAGCCAAGTTCAAGGGAAGTCAAGTCACTTGCTAAAAGATGCAAAG’TTAGAAGTCAAGAAGTGACAT 
CTATTTCGGTGCTCTGCCAATGAAAGTGATTTTTATTCCTTCCCTATAGAATCTAAAAGAAGACCAGGTATAGTGGCTCACAGCTG 
TAATTCCAGTGCTTTGGGAGGCTGAAGCAGGGAGGATCGCTTGAGGCCAGAAGTTCAAGATCAGCCTGGGCAACATAGCAAGATGC 
TATCTCTACAAAAAAAAAATAAATAAAAATAAAAATCAGCCAGGCATGGTGGTGCATACCTATAGTCCTAGCTGCTTGGGAGACTG 
10 AAGTGTGAGGAGGATCGCTTGAGCCCAGGAGTTCAAGGCTGCAGTGAGCCATGATCATGCCACTGCACTCCAGGCTGGGTGACAGA 

GCAAGACCTTGTCCCTTAAAAAATTTTTTTTCAAAGAATCTAAAAGGAAAAAGGGAAGACTACTGAGTTCATGTACAGCTCAAAGA 
agtggaatagggaagtttaaaagaaaagggaaaagaaaacacacacacaagaatagacactgttggcaaccctacagagtcagagt 

TTGAAAGTGAGAGTTGGAAACTTGACCTCTGAGTTTGCTGGAGGAAGCCAGCAACATGATTTAGAAAGGATAATATAATCATAATG 
GCAGGAAGTGAGCACAGTCTTCTTGGCTGGAGAATCTCAGTTGCAGTGTTTGGGGCAGACTGACTGGAAATGATGCTATGTCGGGG 
15 ACCATGTTTGAAAGCCTAAAATCTGAGTTGACAAGGAGATGTTCCATGGAGGCTCTGGGAAAGAGGGACTCGAAGGCAGACCCCCA 

CACAGCGGACTAGTAAGGTCTCGCTCTGTCACCCAGGCTGGAGTGCAGTGGCACCATTTCAGCTCACTACAGCCTCAACCTCCTGG 
GCTCAAGCAATCTTTCCACCTCAGCCTCCTGAACAGCTGGGACCACAGGTACATGCCACCATGCCCAGGTAATTTTTGTACTTTTT 
GTACAGACAGGGTTTTAACATGTTGCCCACGCTGGTCTCGAACTCCTGAGCTCAAGCGGTCTGCCTGCCTCAGCTTCCCGAAGTGC 
TGGAGGTGTTTTATGGATTGAGTACTGTTCAGTTGTACCCTATGAAAGTGACCCACCACAATGGCCTGTTTTCCTGAGCAATTCTA 
20 GAGAGACAGCAGAAGGGGCTGGTGGCTCCCGTGAGGCTAGAAGGGCAGAACAGCAGAGGAGGAGAGGGTTGGAACAAAATTGGGCA 

GTGGCCTCTGTGCTTGCTGGCTCCCCAGCCCCAAGCCGCCTCTCTGTGGGAACCAGGGAACATTCATACTGCTCGAACGTGGCTCT 
TCCCACAGTCAGACACCACTGGCCAGCCAGGATCTCCCCTCCTGTTGAAAAATGCTCTCCCTTGCAGCTCCCACTAGGAAACCTGG 
AAGGCCAAACTGTTTATGACATTGTTTCCCTAAAATGTGCTCAGACACCATGTTTTATAAAGTTTCTGTCTCTTCTTTCTGTTAAG 
AAAGGAGAAAAAGGATCCCAGCTACTCAGGAGGCTGAGGCATGAGAATTGCTTGAACCAGGGAGGTGGAGGTTGCAGTGAGCCGAG 
25 ATTGTGCCACTGCACTCCAGCCTGGGCAACAGAGCGAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAGGAGAAAAAGGAAA 

AACATTTCCAGCACTCTTGTCCACCTCCTCAGTTGGAAGTGTAATAAAAAGATTCTTCTGGCTGGGCATGGTGGCTCACACCTGTA 
ATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACTTGAAGCCAAGAATTCAAGACCAGCCTGGCCAACATAGTGAAACCCTGT 
CTCTACTAAAAATATAAAAAATTAGCCAGGTGTAGTGGCATGCACCTGTAGTCCCAGCTACTCAGGAGGCTGAGACAGGAGAATTG 
CTTGAACCTGGGAGGTGGAGGCTGCAGTGAGCCGAGATCACACCACTGCACTCCACCCCAGATGACAGAGCCACGCTTCATCTCAA 

3 0 AAAAAAATAAATAAATAAAAAATAAAAGGATTCCTCTCTCTAGTGTACCCATGTCTCTCAAGACACTCTCCCAACTGCCCTGGTGC 

CCAAACTCGTGTTTATTCCCTTCCTATTCACTATCCTTCACCTCTCAGGTATTAGGTAAAGCCAATGTCTTGGGGAAAAGTGGCTA 
AAAAGAGGAAATGACAGTTTTCTTTCTAACAAAAATATGAAACCATCTAAGAAGAAAAAAATGAAGTAGACCTATCTTTTTGTTAG 
TGTGCAGAGTAAAAGCCATTTAAAAAAAATTATTTAAAAAAACCATGATTTTCAAAATTCATATAGCTGAGAATACTGTATTTTAA 
ATACAGGTTAAGTATCCCTAATCCAAAAATATGAAATTCAAAATGCACCAAAATCTGGAGCTTCTTGAGCACTGACATAACACGCA 
35 AAGGGAATGCTCAACTTACTGGTTGAGCAGCCCTATAATGCAAATATTTCAAAATCCTAAAAAATCTGAAATTTAAAACACTCCTG 

ATCATAAGCATTTCAGAGAAGGGATACTCACCCTGAATTAACACAATCCATTCAATTTAGCTATTGTTTATAAAATAAAAACTAGC 
CCAAGCCTTGCTGAGTGGGCATATCTTGATTGCCACCGTTATTGTTGCAGAGGTACATTGTGAAGTTGCCAGGTCTGCAGGTCAGC 
CCGTTGCAGGTCCTGGTTTATGGATGGTTGGAAAAGAGCTAGTCCCATTCCAATTGTCATTGTCAGCCAAGTGCATTGTCAAAATA 
TCCCACTTTCCTGGCAAAGCCCTCATTGGTATGTTTCCACTTGGCCCAGTGCGTGGAATTGTTTTCATATACTCCCCTTGCTTTGA 

4 0 GAGGTCTGGGCAGAAGAAAGCAGGAGAAGAAGAGGAGTGGGGAAGAGCGGAGGGGTGCAGACAGGAAAGGGGAGAGCGAGAAGGAG 

CCTGACCATGTGGGTCTGCCAGGACCCTGCATGGGCCAGCTTATGCCCTGTCCCCTGGCTCCAAATGCCCAGGAAAGACTGCCTCG 
GGAGACGCTACATGTTGAGGTTCACATCACCAAGTGTGCTGTGTCTGAGGCTTGGACCGAGCACTGGAAAAATGACCCAGTGGCCA 
ATTAAACTTTCCATTGGCAGACATTGGATGAAAACTTTTTTTTTAAGTGAAATCTTTCCATTTGAGTAGTTTGTTTTTTAATGAAA 
TGAAACATGTACTGACATGCGCTCTGTGGAGCAATAGGAGAGTGATTAATTAAACTCTGTGCTGCCATTTTGGAGGGAGGCACTCA 
4 5 GAGCCAGAGTCAAGCATTAGGAGGCGTTTCAGGGGCTGTAACCGCACCCAGAAGGATCTGTCAGGCCCTTCTGCCTGTTTCCCCTC 

AGTTCCTGTGGACTCCTGGAAGGGACAGAGACAAGGGAGATTTCTGCTGGTCCAAGCTCTGTCATTGCTGAAATATGAAACCAAGG 
ACAGTACTAAAAGATGCGGCAAGGCAAATGCTTTGGAGAGTGCCAGTTCTGCTACGTGATTACACACTCTTCCTAATCTTTCTGGG 
CAATATGTATGAAGAAATAAAAACAGTAAATAGCCTCGTAATCAGTTCAGGTTTTGTGGCCAGATGAGGTCAGTTCAGATCAGTTC 
TGTAGTCAAGTGAGTTACAAAAACTTGATGGTGTTCAGAGCTCGTTGGATGGTGGAATTGTGGAGAAGGAAATGCTGGCCTCTGTC 
50 CGCGTTTATCTAGAGCCGGAGGAGGCTGCCTTTCATTCCCGAGCATGCTCCAGTTCCTCCCTTGCTTCCAGCTCCCCGCCCCCATC 

CCCCATTTTCAGCCATTGGAGGAGGATGTAGGCTAATTAGCCACAGCGCTGCCTCTCACTCCTCCCATGCAACTGAGGAAGTCGCT 
GGTAAAGGCATGCATGGCACAGAGGCAGGGACCCTGACTCCTTCACCAAACCTCTCTCCCTAAAATAAGGGGTCGCCCTGACACGT 
GAGTGAGGTTATTTTACAATAATTGCATTGAAGGCCTACTTCAGTACAGCAGAAACAATATGTGAATTTTTATTACCTCAAGAAAT 
GATAATGGCAGAGAATAAGAAAGCATCCTGAAAAGGTCTGGAGAGACATGTGACTGACAGGCTGTGGTTGACAGCCAGGAGGAGCC 
55 AGGATACACTCAGCTCCACAAGTAACAACACAACCAAGAGGACTGGCAACAGACCCCGAAGTCCGAGTGTTCCCTCTGCAGGGGGA 

CAGGCTGTGCTCTGGCCCAGCGCCTCTGGCTGTGCTGACAAGTTTCTAGCTAACGGGTCGCCACCTCCCCTAGAAGTAAAGGAAGC 
TCCATGCATATGGTGTGTGCTCCTGCTGGCTGTAGCCCTGGGAAATAGGGGAAGAAATCTTGGTTTCTATATGGCTTGACATCGGG 
TTCTTGCTCCTGCAAATTAACCGGGTCAGATACTGGGGAGGATTCCAGATGACAGCCTCACCGGCCAGGAAGCAACCAAAGCACAG 
CACAGCTTGACGGGGAGCTGGCAGAAGGTGATACAATGAAAAAGGGAAGCAAAACTAGAGAATAGTGGCTGGCAGTAGTTGGGAGG 
60 AGGTCAGGACACTGGCCACCCCCTAAGCATGGTAGTTCCTGTAGTGTTAAGGCAGCCAGTGTGCAGGAGGCCGCACTCTCTAAGGA 

GTTAGCGATCTGTCTTCTGTTAGTGCTATGCAGCCCAGTGTTTCAACAGCTTCCCAAGAGTCAGAAAAACCTCAAATGATGGATGG 
CCTGGCTGAAGTCATCAGTAGAGATAGGCCCCGGACATGGTCTATCTCCCCATCAAATTCACCAAACCTCAGGGCACTGTGGGGTT 

gcagggccagacagtgcccagccacgctggcatgatggcagatctccaacagtggggaactaagagtttgcccaggcatgaagaaa 

ACGAATTTATGAAGTTCATAAATGGAGTTTATAAATGCTATAAACAAGGGGCAGCATGCTTTCATTCTGTGTGGATTTTTTTGTCT 
65 GCTTTATTCATACATTGTTGTCAGTTTAATTGAAGTATAATCTACACACAATAAAATTCAACAATTTTAAGGATGCAGTTTATTGA 

GTXTTGACAAACATAAACAGTCACACCACCCCATACATAATATAGAACAGGGGTTGGCAGGTCTGGCTCCCAACCTGTGTTTGTTT 
TGTACGTTTTTAAAGGGTTGTTAAAAAGAAGAAGACAGGGATCATATGTGACCCGCAAAGCCAAAAATATTTACTGTCTGGCCTTT 
TACAGGAAAAGTTTGTTGACCCGTTGACCCTGACAGAACATTCCCATCCCACTTGGAGTTCCCTCTGGCCCCTTGGCAGGGATTCC 
TCCCCTCCCCCAGGCAGCCACTGATCTGCTTTCTATAGATGTAGTTGCGCCTTTTCTAGAATTTCGCATGAATGAAATCATACCGT 

70 atgttgcctgttgtgtctggcttccttcacttatcatgttttgagagtcattctgaatttttcatgtctcagttctgcactccttc 

tttactcctgagtagcatggcagggtttgactcctggggggatgggagtactccgcatgttttagccacatgcagacgcaaagaag 
aagaaaggggatctgcaagtgcggcggtcagggcctggatccccggggtgcccactctcactgcgcttgtctttgcaggcatgaac 
aaccgggaggtgctggagcaggtggagcgaggctacaggatgccctgcccgcaggactgccccatctctctgcatgagctcatgat 
ccactgctggaaaaaggaccctgaagaacgccccacttttgagtacttgcagagcttcctggaagactactttaccgcgacagagc 
7 5 cccagtaccaacctggtgaaaacctgtaaggcccgggtctgcggagagaggccttgtcccagaggctgccccacccctccccatta 
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GCTTTCAATTCCGTAGCCAGCTGCTCCCCAGCAGCGGAACCGCCCAGGATCAGATTGCATGTGACTCTGAAGCTGACGAACTTCCA 

tggccctcattaatgacacttgtccccaaatccgaacctcctctgtgaagcattcgagacagaaccttgttatttctcagactttg 

gaaaatgcattgtatcgatgttatgtaaaaggccaaacctctgttcagtgtaaatagttactccagtgccaacaatcctagtgctt 

tccttttttaaaaatgcaaatcctatgtgattttaactctgtcttcacctgattcaactaaaaaaaaaaaagtattattttccaaa 

5 AGTGGCCTCTTTGTCTAAAACAATAAAATTTTTTTTCATGTTTTAACAAAAACCAATCAGGACAGGTGTTTGTTTTTGTTTTCTTT 

TTTATAAATATGAATATATATAATATATATGTCCCTGTACATATACAATGTGGGTGCTAATGTGGAGACTGTGGCCGGCCTGAGCC 
ACCAAGCTGCGGGACCCAGAGGGAGGATTTTACTGCAAGTCAGCATCAAAGCACCGGTGTTATTCTGAAAACACCAGTGGCCTCAT 
TTTTGGCTTTTGCAAAGCATGAATTTTTTCATTTGGATTGCACTTTCCrGGTTCATGACTGTACCTGTAGGTGGrTGTTACTTTGA 
CTCTTTrCAGGAACCACCCCCCAAGCTGAATTTACAAGTTCTGTTAGCACTATTTGCTTCAACTTACTGCGATTTGTTCTCAAAAC 
10 TTAAAAATAAGCAAGCAAATGGCTGATACTACCAAGAGAACTGGAAGATGGATACCACACAAACTTCTTGTATAAAAATATGAATG 

CTGAAATGTTTCAGACATTTTTAATTTAATAAACCTGTAACCACATTTAAGTGATCTAAAACCCATAGCATTGTAGTCATGGCAAC 
CCGCTAAACTTTCTCATGCAACTAAAATTTCTGGGGGAAATGAGGGTGGGGGTTGTACATTTCCCATTGTAAAATAAGTGTTTTAA 
ATGTCCTGTACTGCTAACGAATGACTTTCTATATGTCCAGGAGTTCTCCAGTGGAATAACTATGCACTACTTTACATTTCATGGGG 
ATGCACAAAAACAAAAAAGTATTACATTTTTAGTTGCTGTTTGTACCAACCTTAAATTACATATGTTTAACAACAACAAATCAAAA 
15 ATCCTATTTCTATTGAGTTTTTAATACTGACTAGCAACTCTGAAGTCTTAATTCCTTTTTTGTTATGATTTATTTGTGAGTTTACA 

tttttaaattgtttaactttcttaatttagtaattaaaaagagagcattttacatttgaattttttttttgtttatttgtttaaat 

CATGGAAGGTACTCGTAGTTCTGTGGCACATCTGTCCCACACCAGATGGTATGGAATCACCTGGTGAATTTAGCCTTTGTGCGATG 
ACTTGCAAATGACAGAAACATTCAGAACATCTGGAGAGTTCTTTTCCCTCTAGAAAGGGTAGGCTCTTGACCAGCTATTTCAGAGG 
ATCATTAAAGCAAAAGTAGGCATACCTTACCATCTGAATTTATCAGACATTTTTTCTAACCGGAATTTACTGTGTCCTGCTTGTAG 
2 0 GAGAAATAGACAATCACAAGAAGAATCTTTCTTGTCCTGGAGTCAGTATATTTATTTCCAAATGTCCCCCTACTTCTGTAATGAAG 

GAGCTAACGGAGCGACAACCTGGTGTGGTAGGAAGGGCAGTGGGTGGACGCAGGCTACCTGTCCACGCCTGGCTCTGTGATCATTC 
AGCTTCAGGACCCTGAGCCACCTCCTGGCATCTGTCATTTTCAGGGCCTGTCTGTAGAACTGAAGGGGTTACATGAGATTCACTCC 
TTAGATCTCTACAGCTCTAAGATCCTGTAATTCTAAGATCACTGATGCCATGCGGGGTCATACAAAGAGGATGGTTTTCTTTGTTG 
AAATAACCTTTACATTTAGGGAGGGCTTCCAACATTAAAAAAAAAAAGATGAAACAGGTTCTCTGATTAATCAAAACTTTATGGTA 
25 T7GTTTTTAGCATTAATAGACTTGCTAAACTGATAAAATTTATTTATTTATTTATTTATTTTTGAGACAGAGTCTCTGTCACCGAG 

GCTGGAGTGCAGTGGTGCCATCTCGGCTCACTGCAACCTCTGCCTCCCGGGTTCAAGGGATTCTCCTGCCTCGGCCTCCTGAGTAG 
CTGGGATTACAGGTGTGCGCCArCATGCCTGGCTAATATTTGTATTTTTAGTAGAGAGAGGGTTTCACCATGTTGATCAGGCTGGT 
CTCAAACTCCTGACCTCATGATCCGCCCGCCTTGGCCTCCCAAAGTGCTAGGATTACAGGCATAAGCCACAGTGCCCAGC7GATAA 
AATTTTAAAGATCTTATACATATATTATTATCAGATTATTAGGTAGTTGATTAACATATTCTATATCTTTTTCAAGATAACTTTGC 
30 TTTTAATCCrCACACCCCACTAAGTTGGATAATTTGCAAATATTTCTGGAGGATTTTTATGTTCTGATTCATTCAAAACAATCTGG 

aaaaaaaagaacctgttttaaatagaaattatttttaaaaaaaagtctcttcaaagtatagcctttaatttatcagttgagttcat 

GG TGGACTGTCTTATATG AAAGAAAGCT AAGG ACTTGGGTCAC CT CAAGGGC ACTCT TAGGAAACAG CG TGCTGT AGAGTG AGGTT 

gcagagtgaaagtaagagaacatctgtaaatacaaagaagtcaaagacttccaggttttttcttccaagaggcaaatgtgctttca 
agagatattcctgaggtagaccattccagagagtccccacacctcccaagaagcctctcttcctcataagttgtacaagcttaggg 
35 tgaggaaacggaatttgctgaccagaaacttctcctgttaagaaagaaaagtatcgccttaatgtcagggtgatggtgagtaattt 

tttgtcttcagtaacctggcagtgaataagtatttgctttgttgccttaggaaagctggcatctagccctcctctgctggaaaggg 
agccttcctaataaactattactttttactttttttttaagacagggtcttgctctgtcacccaggctggagtgtagtagtgcaaa 
cacagttcactgcagcctcaacctcctggcctcaagcgatcctcccagccacactagctaatttttatcatgattattttttgtag 
agatagggccttgccatgttgccgcaagctggtctcgaactcctgagttcaagcaatcctcctgccttggcctctcagtgttggga 

4 0 ttacagacgtgagccactgggccaacctctttttacttctttcaaacaacgggccagatgcggtggctcacgcctataatcccagg 

actttgggaggccaaggcgggtggatcacgaggtcaagagatcaagaccatcccggccaacatagtgaaaccctgcctctactaaa 

aatacaaaaattatccgggcgtagtggcatgcgcctgtaatcccagctacttgggaggctgaggcaggagaatcacttgaatccag 

GAGGCAGAAGTTG CAATGAG CCAAG ATCGCG C CACTGC ACTCCAGTCTGGCGACAG AG CGAG ACTCTCT CTC AAAAAAAAAAAAAA 
AAAAAAAAAAAAAATCAAATAAACCTATCGGAGAAGACCATTTGCAAAGTTCAGACATTGTAAACrGCGACTAAAGGATTTCTGTT 

45 cactccattctctgtagctcctgatctcctctgatgatcagttcacgggctgggaggattagaaagcctaggagacagagggtccc 

atgctttagaacatcagggtagataaagacaaatgatgcatttggctctgccgtagtcgtgacacagaaagatgtatggggaacca 
ggcatttccgtgagaaaagttaagagtgtatataatccctcaaacacagccacactgttgaagatttccttacaagcaccagaagg 
tgtttacctgctttgagaaagataggaatcctcctgtggctaagtgttggcaccagaggattttatagtagcattagtgtggcaaa 
atgttatctgcaatttccccgggagtcttaagaatgtttactatattaattggaatggttctttcatgaatcttgaaagagtatgg 
50 ttttcaacaacaggcagaagagaattgtactaaagcccacagcaaaagggatgtcatctgttcattagtcatgactcaggacaaag 

aatgtcacatgataggcatttcctaataagttgcattggaataaaatgatctttggtcagtttgttcctgaaaggtattttaatag 
gtttaaatgacttttgttgaccttcttaccactatatattatacaatactgttggaattcaattatgctatcaaaaatatttgtta 
gaagggagggaggagactggttttggtttgggggcaggggaaggaagcttaaacacatttttattctaaaaatgatacagggggat 
atagattactaaagcaattgccaaattttaaatatattttttatctcaaaaatagtttataactacagagaagaaaataatgaaaa 

5 5 atagtacctttactgtatttgaaatatcaaatagacattcataatttatgtacacctatgttcccagaaaattctcatacataata 

AACTCCTAAATCATACCTCATTCT TTCC CAACATG C AAACTATTCAGAATCCTATGG AGG G ACAAATAT ACCTTT ATTTTAAAAGT 
TAATTCTGAGCACTGAAAATAAAAATAAATGGTTTTCCAGTGTTGCAGGGACCATTCTAACAAAACGTAACCAGTGACAAACGACG 

gcttcctcaacagccagaacactgtgctcctctccatacggcttactactctctaataacctgtttaatgccaccaatgtgtttaa 

TACTGCTCTCCTCTAATGTGTTTGCCCTGCCAGACTGTGAGCCCGAGAACAGAAACTTCCTGATTGGTTCACCATTATTCTCCCTG 
60 CACCTAGAACAGTGATGAGCTTCTGGCAGATGCTGGCTGGACTGATGGATGGACTGTTAGGTGGATGAGGCCCACTGTCCAGTGGG 

GCCAGTGGTTTACCTTCGAATGACACATCTACCTAAGAACCTGCTAAGCACATGGGACTGACTGCATGCTGCCCACAGTGCTAGCC 
CTGAGCATTATGAATGTGTGGCCACCAGTGTTCCAGATATGATTGAAGTCCCAATCTATAGCCTGAAGTGAACACCCTTGATACTT 
CCCAACTCTTTCCCCAGAACTGTCACAATGCCAGTGAGGATAAACTTGTACCTCrTGGAACCTGAGAGACAGCATGAAGTAAATGG 
CACCAAGTGATACATACTCTTATTTTGATTCCGTTTGGTTTTGAGATGGGGTCTCACTATGTTGCCCAGGCTGGATTCAAATTCCT 
65 GGGCTCAAGCAATCCTCCCACTTCAGTCTCCCAAGTAGCTGGGACTATAAACATGTGCCACCACCCCTGGCCACAGTCTTTGTTTT 

TTGGGGATGCGGGGAGGCGACAGGGTCTCACTCTGTTATCCAGGCTAAAGTGCAATGGTGTGATCATGGCTTACTGCAGCGTCGAC 
ATTTTGGGCT CAAGGCAT CCTCCCACCCCAGG CT CCCAAGTAGCTAGGACT AC AGGTG CATG CTACCACATTCGG CT AC ATTTTTT 

TAGCTTTGTCATTTTATGAAAAGTTGATATTCTACTCCCTAAGATATCCATCTTTGTCTTCAGATAAAAATTATTTTCCCAAGTCA 
70 TCAAGTTGTGCCATGTTACCCAGCCTGTGGCTTGTAGTGTCCCTGACACACCCTTGCATAACGCAGGGAGCCCCTGTGCCCTGTGT 

GAGAAGCACAGCGTGAAGATGTTGTCCATAATATTGTACATGGAAAAGGTAACGTTAGCCCCCATTAATGTGGATTCTCTCATCTA 
ATTTCCTCTTTTCACCCAGCAAAGTGCCCAGTGACTGAGAATGAGACAGAAGATGAGGGCGTTTGAGGATGAGAAGGAAGAGGAAA 
GTCATCAGAGCCACCTGGAAGTAGAGGTCTGGTCAGGTTGGCCTGCTTAACCAAGATGGCAGCCAGGGGAGTAGGAAGGATGAAGA 
CATTGCACACATTTGGAGGAAGAAACCAAAGCTGGCATGAGAGGAGTCCTTTCCAGGGCTGTTCAAGGCAACGGGATGCAGGTGGA 
75 TATGACTGTAGATGGGTGTAAAGACTTACCATTCACTCCTCCAAACTTTCGTTGTATACTTATTATGGGCTAGGCCCTGGGCCTAG 
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ccccagaaattcaaagacagacaattaatatctacagtctagtaaggataaagacccataaaaatcgttgcaataagctttcagat 
ggaagcacagttgttagcaaagtagtaacatctagctcagaatgggggggtacagcggaggcttcctggaagaggtgctgcctgaa 
ctctcttaaagacaaatggaagtaggttacatagtgtttagcggggcctggtgctccttgcctttggatttgtttccttctgattt 
ctagcccccattagggattacctcatgctttcaatatggaaaacatcaacaaatgggtctcaatgaagaaaaaccaaaagtacaca 
5 caagcatctcaatcactgtctctctgtttctctcctctctttctgtctctctctctcctctcccgccaccccattaacagtatata 

ggtacaccatttattctgattagtggccactaaatagagggggtggtagataatagcattcaaggacggaggaaggttttagcagg 
ttgttggctccagtgtctcgattaggatatggtctgaaatatattcacattctcataaagtatgagaataaaagaattgctagaaa 
gaagcttggaataataataactcttcactacttctcttaataacagctggtgggaggctttctcctatttacaaatccattgtcat 
tcttccacttactagccaggctgtttcgcttgaatcatcgtgcgatatgtacattcatcatggaaggtatatactagcagttgcat 
10 ggtgttctggttgttttgttctgggtagttttcctttagttaattatcaagtgcttactatgtaataatcaatgagtagctaattg 

gaagcaagagagaatgaaatgggtattattcagatagtgtttttaatgaaaagcatagacgtagtactgtggggaaatatcactaa 
atagcaagagatttcatctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtttacaaaaggattcatttaagccac 

gccaagcctctagagattgctcaggaacccaaaccaccccaaatggagccggaaggtctgtcaattcccagagagggaggaaatgg 
1 5 taaggaaatggcagcagttgcttagaaaattagggaatgaataacaatgctttctggtaaattaaccatattacattgtgcagggg 

AAAGCGAT AGG AAAACCCTGTT AAAAATTGAATAATAATTTGCCCACATCATTTATG C AAAATG CAT AATTTTC CT ACTTCAGTGG 
ACTTTAGTTTGATTTAAAAGATGAGCAGCTCTAGGACTATTCACTAAAGCATAATTTGTAAGATAATTGGGAAGGGGAAGAGAAAT 
CAGACTGTAATCAGCACAATCTTTCGTAAGTCACTTCACCTTCCTCCTCTCACCTGCAAATTTTGGAAAATATTTGTTTACCCTTT 
CCTGAAGTTCTCTAAATGGAAGTGCAAAGCATTAATCATTGTCATTGCTACCACTAAACCATGACCTCACCATGAGAGGGGGGAAA 

2 0 GCCATGTTTCATTCTATTCAGTATTTTTCTGCTCTAATTCAAATAAGTACTTGTTTTGAATAGTGGGGAAAAAAATGGAAATGTAG 

CAAAGCTATAGTTAAAACAACAAGCCGAGAACAAAAGCAACATGCATGCAGGCAAAGGAGACCTTGGAAGATACACAGATAAAACA 

AAAAGCTGTGCTTGGCTGGGATTCTGTTTCAGAATCAAATGCAAAATGGAGAATATTGTTCCAACTGTAAAGGTTTTGCAATCTAC 

AATCAGTCAGAATGAAAAGATATCATGTAATCCACCTTAACAGTCAGAAGCTGCACTATTGCrGTGAATTATGATATTTGTTCATG 

actaatgtagattttcagacccagaatggttgaaggtgggcaggaatttgtaggtataccagatacccttcacttcaacagggcac 
25 acccatgtcagctgatgtttatatctcttcctctcctccttttccctcctcctcaccccttgctccccaatctcattagaatcatg 

aaatttttacttatatattcattaattctcttcatccccatctctccacaaaagatcattatctacttattaaattcagcccttac 
acagtgtctcatgcctgtaatctcagctattcggaaggatgaggcgggaggattgcttgaggtcaggagttcgagaacagcctggg 

CAACATAGCCAGATGT CAT CTCT AAAAAAATT AAAATTAAAAATTT AAT AGGGCACGGTGGCACAC ACCTAT AGTTC CAGCTACT C 
AGGAGGCTGAGGTGAGAGGGGATCACTTGAACCCTGGAGGTCAAGGCTACATTGAGCTGTGATTGTGCCACTGCACTCCAGCCTGG 

3 0 gcaataaaacaagaccctgtctctgaaaaaaaaaaattttttttttttaaataaattcagcccttagagttctacctttcagggca 

AACCTGTTTCCTTTGTTGGACTAATTCCTGTCTCTTCTACAAACTTGCTGGTCCCAAAACGCTGAACTTTGAACCCCACAAATCTC 

aacacttcttatcggttgggtgcccattctggttaagcaaaaggaccttccctaatcctaatactcgtccccactctttccatctc 
tatccccaaccgctgctactggctgaagatttattagatactagttttgtacctatgcgtcctgccacttgctataaatcgccttt 
atgcaaatcgaaaaagctaccctgcctcaagacactttgctgccatctgccaggaaattgttgtaataaatatgcaaaaggataat 
35 gactagaatgtgaatggtgccccttagaattgtgcagtacgcaactggcacaactatatgtgacaaccctgttgtttgaaatcacc 

tgaactctcctggaaccctgtgtaaaaatcacaaccaccataggtcagttttgccttttcatgacagtttgccatttcaaaatcta 
aatcttccaccatgatcagaaattgctgaggggcagtttctaggagagacagagtccccacgcagcagtaactataagattatagg 
gctcttccagcattcagcccaagctttgacctgctacctgggcagatacaacccaaaccatacttggttgattttcgggaagcatc 
taagttagaaagctggtaaggctgaatgttggggtgcagggggaggtagacctagcttacattcaggtcagccattacccatctct 
40 ggctttggcggcttcatttcttgttgattgccccatctgttctcctccctccttcccattcagcacaacctgcacgtactggtgat 

ctctcactacataacaaaccactccaaaacttagtggcagaaatagaaacagt 

HUMAN SEQUENCE - mRNA 

cgcgcttctcccagcgcaccgaggaccgcccgggcgcacacaaagccgccgcccgcgccgcaccgcccggcggccgccgcccgcgc 

4 5 cagggagggattcggccgccgggccggggacaccccggcgccgccccctcggtgctctcggaaggcccaccggctcccgggcccgc 

cggggaccccccggagccgcctcggccgcgccggaggagggcggggagaggaccatgtgagtgggctccggagcctcagcgccgcg 
cagtttttttgaagaagcaggatgctgatctaaacgtggaaaaagaccagtcctgcctctgttgtagaagacatgtggtgtatata 
aagtttgtgatcgttggcggacattttggaatttagataatgggctgtgtgcaatgtaaggataaagaagcaacaaaactgacgga 
ggagagggacggcagcctgaaccagagctctgggtaccgctatggcacagaccccacccctcagcactaccccagcttcggtgtga 
50 cctccatccccaactacaacaacttccacgcagccgggggccaaggactcaccgtctttggaggtgtgaactcttcgtctcatacg 

gggaccttgcgtacgagaggaggaacaggagtgacactctttgtggccctttatgactatgaagcacggacagaagatgacctgag 
ttttcacaaaggagaaaaatttcaaatattgaacagctcggaaggagattggtgggaagcccgctccttgacaactggagagacag 
gttacattcccagcaattatgtggctccagttgactctatccaggcagaagagtggtactttggaaaacttggccgaaaagatgct 
gagcgacagctattgtcctttggaaacccaagaggtacctttcttatccgcgagagtgaaaccaccaaaggtgcctattcactttc 
55 tatccgtgattgggatgatatgaaaggagaccatgtcaaacattataaaattcgcaaacttgacaatggtggatactacattacca 

cccgggcccagtttgaaacacttcagcagcttgtacaacattactcagagagagctgcaggtctctgctgccgcctagtagttccc 
tgtcacaaagggatgccaaggcttaccgatctgtctgtcaaaaccaaagatgtctgggaaatccctcgagaatccctgcagttgat 
caagagactgggaaatgggcagtttggggaagtatggatgggtacctggaatggaaacacaaaagtagccataaagactcttaaac 
caggcacaatgtcccccgaatcattccttgaggaagcgcagatcatgaagaagctgaagcacgacaagctggtccagctctatgca 
6 0 gtggtgtctgaggagcccatctacatcgtcaccgagtatatgaacaaaggaagtttactggatttcttaaaagatggagaaggaag 

agctctgaaattaccaaatcttgtggacatggcagcacaggtggctgcaggaatggcttacatcgagcgcatgaattatatccata 
gagatctgcgatcagcaaacattctagtggggaatggactcatatgcaagattgctgacttcggattggcccgattgatagaagac 
aatgagtacacagcaagacaaggtgcaaagttccccatcaagtggacggcccccgaggcagccctgtacgggaggttcacaatcaa 
gtctgacgtgtggtcttttggaatcttactcacagagctggtcaccaaaggaagagtgccatacccaggcatgaacaaccgggagg 
65 tgctggagcaggtggagcgaggctacaggatgccctgcccgcaggactgccccatctctctgcatgagctcatgatccactgctgg 

aaaaaggaccctgaagaacgccccacttttgagtacttgcagagcttcctggaagactactttaccgcgacagagccccagtacca 
acctggtgaaaacctgtaaggcccgggtctgcggagagaggccttgtcccagaggctgccccacccctccccattagctttcaatt 
ccgtagccagctgctccccagcagcggaaccgcccaggatcagattgcatgtgactctgaagctgacgaacttccatggccctcat 
taatgacacttgtccccaaatccgaacctcctctgtgaagcattcgagacagaaccttgttatttctcagactttggaaaatgcat 
70 tgtatcgatgttatgtaaaaggccaaacctctgttcagtgtaaatagttactccagtgccaacaatcctagtgctttcctttttta 

aaaatgcaaatcctatgtgattttaactctgtcttcacctgattcaactaaaaaaaaaaaagtattattttccaaaagtggcctct 
ttgtctaaaacaataaaattttttttcatgttttaacaaaaacc 

HUMAN SEQUENCE - CODING 

75 atgggctgtgtgcaatgtaaggataaagaagcaacaaaactgacggaggagagggacggcagcctgaaccagagctctgggtaccg 
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CTATGGCACAGACCCCACCCCTCAGCACTACCCCAGCTTCGGTGTGACCTCCATCCCCAACTACAACAACTTCCACGCAGCCGGGG 
G C C AAGGACT CACCGTCTTTGG AG GTGTGAACTCT T CGTCTCATACGGGG ACCTTG CGT ACG AG AGGAGG AACAGG AG TGACAC T C 
TTTGTGGCCCTTTATGACTATGAAGCACGGACAGAAGATGAC'CTGAGTTTTCACAAAGGAGAAAAATTTCAAATATTGAACAGCTC 
GGAAGGAGATTGGTGGGAAGCCCGCTCCTTGACAACTGGAGAGACAGGTTACATTCCCAGCAATTATGTGGCTCCAGTTGACTCTA 
5 TCCAGGCAGAAGAGTGGTACTTTGGAAAACTTGGCCGAAAAGATGCTGAGCGACAGCTATTGTCCTTTGGAAACCCAAGAGGTACC 

tttcttatccgcgagagtgaaaccaccaaaggtgcctattcactttctatccgtgattgggatgatatgaaaggagaccatgtcaa 

ACATTATAAAATTCGCAAACTTGACAATGGTGGATACTACATTACCACCCGGGCCCAGTTTGAAACACTTCAGCAGCTTGTACAAC 
ATTACTCAGAGAGAGCTGCAGGTCTCTGCTGCCGCCTAGTAGTTCCCTGTCACAAAGGGATGCCAAGGCTTACCGATCTGTCTGTC 
AAAACCAAAGATGTCTGGGAAATCCCTCGAGAATCCCTGCAGTTGATCAAGAGACTGGGAAATGGGCAGTTTGGGGAAGTATGGAT 
10 GGGTACCTGGAATGGAAACACAAAAGTAGCCATAAAGACTCTTAAACCAGGCACAATGTCCCCCGAATCATTCCTTGAGGAAGCGC 

agatcatgaagaagctgaagcacgacaagctggtccagctctatgcagtggtgtctgaggagcccatctacatcgtcaccgagtat 
atgaacaaaggaagtttactggatttcttaaaagatggagaaggaagagctctgaaattaccaaatcttgtggacatggcagcaca 
ggtggctgcaggaatggcttacatcgagcgcatgaattatatccatagagatctgcgatcagcaaacattctagtggggaatggac 
tcatatgcaagattgctgacttcggattggcccgattgatagaagacaatgagtacacagcaagacaaggtgcaaagttccccatc 
15 aagtggacggcccccgaggcagccctgtacgggaggttcacaatcaagtctgacgtgtggtcttttggaatcttactcacagagct 

ggtcaccaaaggaagagtgccatacccaggcatgaacaaccgggaggtgctggagcaggtggagcgaggctacaggatgccctgcc 
cgcaggactgccccatctctctgcatgagctcatgatccactgctggaaaaaggaccctgaagaacgccccacttttgagtacttg 
cagagcttcctggaagactactttaccgcgacagagccccagtaccaacctggtgaaaacctgtaa 
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Table 34 

MOUSE NOMENCLATURE 
ICSGNM Nfkbill 

Celera mCG15940 

5 

human nomenclature 
HGNC NFKBIL1 

Celera hCG22l80 

10 MOUSE SEQUENCE - GENOMIC 

CCTCCCAGGCCTTGGGAATACAGGAATGAGCCACTGATCCAGCTTCAGTTCCCAACTATTAAATCCACCACAAGGGGAAGGGTCAG 
CCAAGGAACTGAAAGTCTATTAGTTTTTTGGCAAGGTATAATGACATACAGCCAGAGGCACAGGCACACAGACATAGACAATGCCT 
CCAGATTACAATCTATTTTCAAAATCCTAGGAAAAAGATATATAAATACGCTAAAATGTTTCAGAGGCCAGTAAGCTTGCACACAG 
ACAGGTTAGGAAAACAATGTCTAATGCTTGGTTATGCCGAGCAATGGAAACCTCAGAGATCACAAGATCTCTGGCCTCCTTTAGCA 
15 TTTTGCACATACTGCCTTTCCTTTTCTTCTTCTAGAATTCCCCCTTTTAAATCTGTCATGCTGGGCGGTTGTGGAGATGCTCGCCT 

TTAATCCCAGTAGAGGCAGAGGAAGGTGGATTTGACTCAAAGGTCAGCCCAGACTGATCCAAGCTGCTCTTTCCCCACCCTAACCA 
GAATAGG AAGT CTG CACACATCTCTCTACTC ACAGGGCCAG CTT A CAAGGCCTTTCAAACCCAG CAGGCCACTCACCC AAG C ATGG 
AAATATATAATCTCAAAAGTTCCAAAGGATGCCAACTGTGAGGCCACACCACGTTCCTTCACAGAGGACACAGGCCACTTGTTATG 
ACCCCCGGAAAGCTTTAACCACTCTAGAGTTAAAGTCCACACCAGGGCTGTTTTAAGAGCATCTAGCTTCCTCTTGCCACATACAA 
20 CCCAACTCTCAAACAATCTACCAAGCAATTCAGGAGAACAGAACAGAGGCTCTGGCCAAGCCAGGTGGCAAAGGCCTGCCCCAACT 

ACTCAGGAACCTGTGGCAGGAGCCTCAGGTTCAAGGCCTACTATCTCTAGACTAAGGTGAGTTCAAGGCCTACCAGGACAACGTGG 
TGGTTAAGAGACAGTCGTGAACATAAAAACAAAGGACCCAGGGGTGGCTCAGTCCCACACATAGTAGCTCAAGGCTCTGGAATGGA 
ATCTGCAATACCAAAACCAACTAACCACAAAGTGTTGCGGTGGTATCACCTAAAGCTACGAACTCTCAGGAACACACAGGTGTATT 
CACAGTATGGAACCTGGAAGGGCAGCCACAGAAGGGTGTGGCACTAACTGAAGTCTCTCATGTGACCACACCACTGACAGCACAGG 

2 5 GATGCCCGAGGACAGCCAACCTCCCTCCCAGTGCCTGTCTCCCCACAGCCTCCTGTCCCAGGTTTCTTTCCCCCCTTACCTTGACA 

TTCGGCATGTACTTAGAGAAGCGCTCATATTCCTTGCTGATCTGAAAAGCCAGCTCCCTAGTGTGACACATCACCAGCACAGACAC 
CTTTGAGGGAGCAAATGGAGACAGACACAGTAAAGTCAGCCCCTCGTCACAAGAGCATCCAGCAACTTGTCAGTGATGTTGGTGAA 
CATTCCCCTTGAACTGCAGAGGACACCAGCTGAGAGCACATGGAGCCAGAAATGGCCTCCTGGTGATTCAATCTCCACACCCTCTC 
CAGCACTGCCCCC AACAT ACCTG CCCAGT AACGGGCT CCAG CTG CTGC AGTGTGG CCAGG ACAAACACTG CTG TT TTTCCCATG CC 

3 0 TGACTTGGCCTGGCACAGGACATCCATCCCCAGAATGGCCTGCGGGATGCACTCATGCTGGACTAGAAGGAGAAAGGAGAGACATT 

TTTGCACCATGCCAAACCCCTTTCTCCCCAGCCGACTCATCATATGTCACCTTGTCACCTTTCAGACCCCATCCTTTCCCTGACCC 
TCATCACTCTTACACTCAAGTCAAACCCTCCTACCCCAGCTCCCCAGTTCCGCTAAGAAAGAACCCTCGAGAAGCTACCAACAGGC 
CACCTTCCACGTTCCTGGCTAAACTTACTTTTCTTACACCGTAACAATCTATGAATTCGACTGCCACAGGCCATTTCTCCTACATA 
GGTTGCTGTGCTTTTGGGTCATGTAACCCTGCAACCTTGAACAAAATGAAGGACTTGGTACCTGACCCAGAAGCCACAGAAGCCAG 
35 CATCCTGATCGTTAAGGTTTCCGGAAACGACACTTGGCCTGGCCCAAAAGAAGGGAACTAAAGGTCCAACCAGGCCCTCTCTGGGA 

GTTCGAACAGTCAGAATGACAAAAACCAAGCAAAAAAGCCAGGCACAGAACAAATGGCAGCCCTCGGTTTAATGGAGAACAAAAGC 
CTCTTCTACAGCTGCCGTCTTGGGTACATTCTCAGAGCTTGGCCTATCCCAAATAAATTCAAATCCTATGACCCTAGACTTGAACC 
TCCCTTTTCTTGCACCAGAGGTGCTAAATAAGGTCTCTACACACAACAATAAAATGTACCCTCTGATGGATGCTCAAAGCCACAGT 
CAACG ATGG CCCGGAGCAGCTCTGGCTTGAG TAG AAAATCTCGGAAGCCGGAGCT ATGG ATGGAGACGTAGGAGCCCTTGACGTCT 
40 TTCTTGGCGGGAGCCTCGGTCCCATCTGCCCCAGCGGCTGTCTCCACCTCGTCGTCTTCGTAGTCCAAGAGCTCATTGTCCACATC 

GTTCTCTGCCATAATTGGGCCGGCAGGGGGAGAAGGGAGGTCTCTGAGTTAGGTGTCCCAGAGCAGGTGAGGAAGCAAGGGCCAAA 
GAGAGGGGTTGAAGAACAGCAAGGGGAAAGACACCAGTTTCCGACAGAAGAGCTGGGAGAGGGGACAACAAAAAAACCGGAAAAAC 
TCATCAGTCACGAATGGACTCGTCACTTCTCGTCGATCCCTACACCCGTCCTATTCTTCCCTAAACTGTGAAACCTTTGTCCCGAA 
AG AAG AGTTAACAAAG AGTCT CATG ACATAAG AAACGGG AACA C CAG ACGGG AGAG ACAGAGTGGG CTC CAC CGCTAACCAG ACTT 
45 TGTAACACACACTTCGACAGGCAGGAGCCAACTGGGAGACCGCAGTAAAATAAGCGTGACTAACGACTCACACGAGGGTTGAGACA 

CAAAGGACAAGGGAAGACAGAGACTGCGCTTTCTCCTGCCACCTCACGGTGGTGATCCCCAACGTCAGCCATCAGTCAAGGGTGAT 
AGATAAGGGTCAGCACTGCGCAGAGCGCTCACTTCCCAAATGCAAACATCATGTGGCTGCCGCTATTCTCTTGCTCAGAAACCCCC 
GAGTGGCCGTCCCAGCGGCGCACACCTGGACCGGGGAACAGAAGCAGGAAGGAGGGTGGTGCGGGGCGGAGAGTGGGAAGTGTATG 
AATGG CTCCATTTCAAGAAAAAAAAATTTTTTTTTTG TTTTGAAAAAG ATGGGTGTGTG CAGTTCAATGG CAGTG CTTG CTTAG TA 
50 ACGCGAGAGGCCGCAAGGTTCGGCTCAGCGCTGCCAAAGTTAATTTAAAAAGTCGCACTAAGGAATTAAGGTCACAGCTGAGAACG 

ATGCAGGATTAAGAGTGTGAGCTGGGTGGCCTTAGAAAGGAACGCCTTGCAGTGCTCTCGGAAAAGCTTCCCCAGAAGTGCGCGAC 
ACCATCGGCCACGCACAGAGGCAGCCATTCACAGAGAGCTCCAAATAAGGCAGCGAAAGCGGGGTCAAAGGGCTGGACGGGCCCCG 
GAGCGAGATCTTCCCATCCCTGGGCGAGCAAGAAAAGGCCCGGAGGGGAGATGCGAGGGGCCCCGCCCTCCTCCTGGCGCCGCCTC 
CGGCCGCCGCGGCCCCGGGTGGGCAGAGGACCCACTGGAACACCCAGGAAGCGCGGAGACACAATGGCGGCCGAGGCCACCATTTT 
55 GGATCGTTCCCCCCTTGTCTCCCAGCTCCCCGCCAAGATCTGCTCTCAGAAAGGGGTGAAGACAACAGAACTGGACGCCCGCCTGC 

GCGCCGGCGGCCACGGCGCCGACCCGGCACCGGGTATCAGGGACCCGCGCGGCGGGGCGAGCCGCGGGAGAAGCAGATGGCGGTGG 
ATGGTGCACAGGGCCAAAGCTTACCTAAGCACTGCGAGCGTGTATGGCGGCAGCAACGGGGACGGAGGCGGGAAGCTGCCTTCACT 
TCCGGTTCCAGGCTCGCCCCGGCCTCCCGCCTTCCCGGCCGCCAGGGCGCACGCGCAAGGAGCCGGAAGCAGGCTTTCGCCGCGCG 
CGCTCCGCGGCTGGCTTTGCAGAACGCCCACTTGAAATGAAGCTTCTGACGACGCCTCCTCCGGTCGCCAGTAGCAAGAGCGCGAC 
60 AGGAAACTCACGTCTTCCCCCGCAGAGCTCTCCATTTTGTTCTTCTACGCTTATGCAACACCCTCCGACGGTCGGCTCTACTTTAG 

TTTTGTTTGCCACGCCAGGCTTCTCCCTGGGCACCTCTCTGTGGGCATGGAGGACTCCGCGATCGAATGAGAAGCGTTTCTCACGG 
GGTCCTTAGCCTCGTAGTCAAGGTGACCCGAGAGCGGCTAACTCAGGCCTCTGCTGGAGGGGAGGGGGACACGTGACCACGCCCAT 
TACAGTCGTGCAGAGAATAGGCAGGATTTACCCAAAATTATATCGAAAGATGGAGGCTTACATTCTGTCTAGGTGCTAAATAAATG 
GTGGGGTTTGAGGTTATGCACCTTTCCATAATTCTTGCTAACTAGAGCAGCAGAATAATCTCAGTTCCATTATTCAGCCTGGACAT 
65 CCCCCTCCCCCCATGTGGTATTCCCTTTGAGATGTTACATATAGCAGAAGTGTTGTCCTGTTGCCTTGCTACATAAACACAAGCTC 

GGGCTTTCCCTATTAAGGACACTTAATATTAATACAAAGTAACACTAAGTATCAGTGTTGCCAACCAGCTGGCTGTGTCCTGCTCA 
TCGCATAAGCTCTCTGGGCTGGGGCTTGGTAGCTTTTGATCCCTCCGCATTTGGCAGCCCTAAGCAGCAGGCCGGCGGGTTTTGTA 
TAAATCAGAGAGGAGTGGGAATTCCTCGGCTCTGGTAACTTATTACGAACTGTAGCTCCAGAAAGTGCGGTACCTGGGCCTTTAGC 
TTTGAAGCGTTTCCAGGAACTCTCCTAGTGACCTAGTTGGCGGGCTCTTAGCCACTGTCTTCCTGTTACTGGACCTAATGTGGTGA 
70 CATTGTGGAGGGTAGCATAGTAAGGTTTGTCCCAGCTGACCCAAGTGAGCCAAACTTTCTGCTTTACAGCCAGCAAAGGGTGTTTG 

CACCAAACACAGCAAACAGCAAACTCGTGCAAATGAAGACTTGTGTTTGCACCAATCATAATATTGTCCCTTTGGCATCAGTGATA 
ACACATCTTCCTGCTACTGGACTATGGGAAGTTCCACCCTCCACTGGGGGAGGAGAGAGAGGACAGAAACAATCCTGGCTGAGCCA 
TTAGCTGTGTGGTTTCCTCAAAGACTTTATAGAAGATTCAAAATGGCCATGCTGACAGTCCTTGTTAAGGTAGCCAGGGCAGGAAG 
GGATTGTCTTAACAGCTGGCTGTGATTTTAACAATGCTTAAAACCTGGGCCACTGGGGCCACAGCAAGGTGAGTGCCCCTCATCTG 
75 TCTTGCCATTTTTTTCTTCCTTTCTCTGTTACTGAGTTTGAGCAGTTATATAGACTGGCCTCAAGCTCTCAATTCTCCTGCTGGAG 
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gatttgaatgcagacccatgccccgctccactcttcctgtaaacatatgaaaatagagaaataaaacaaggtggccaaggcaatac 
agctagcagggaaacaccagggtgtaagcaccccaatttcctatcacatgtgtccctcctcttcaaaaatctccttgcttttgtat 
agctatttcccccgaaacatttcctcctgatgagagtggagaaggctcaggaaattcagaaaaaaagttgcaagacacggaacact 
tctcccagattgtgtcaccaataaacagctcctggtggcaggactctttggtctgcatacaagtcacgctggtgggcgactttctg 
5 atgggaagctactccagtctcactcctataagtaacctatcacccaccatactgccaataactccagcgagctctttggtctgcca 

ctctgtgtagccctggctgtcctggaattcactctgtagaccaggctggccttgaactcagaaatccacctgcctctgcctcccaa 

gaattacctcattgattcaagttcagggtgaaatgagcagtgaagagaactgataaaggaatgggggtcagagaccagtagtgtcc 
10 caccccctcaccccctaccaccaccaccccaacttcctccttccccaccccagcatctttttattccaaagtattcctcaactgcc 

aagtgtgtgccaagtgctatctaggctctggggatacaacgacctttatcatcagatacataatgagagccaatacccaaacataa 
tgtcaagccaggcgtggtggtgcacgtctttaattccagtactcaagaggcagaggcatgtggatctcttgtgagttcaaagctag 
cctggcctagcaaattccagggtagtcagagatacttagtaagatagtaagtctctgtctctctgtctctctgtctctctgtctct 
ctgtctctctctctctctctctctctctctcgtgtgtgtgtgtgtgtgtgtctgtctgtctgtctgtctgtctgcctgcctgcctg 
15 tctgtctgtctctgtctctggtgctgatgagcagtgtaaaaccaggaaagggacagagtgctgctctgccaacatttcccttacaa 

CT ATCT ATG CAACTCT CTGTT CAAGAGGGG ACACAGTACTGTGTC CTTTTGTTTCTC CATAAAG CTTCCAGG ACAGCCCTTTG GAG 
TGTTTTGGAAACTATATAAATGCATAACTCTGAGGACAGCGAACCAAAGTGAGCAACGGCAAGGCAAAAAGGAGGCTGCTTTCACC 
GACAATTGACTCATCCACCAGTATTTTATTGACACTCCGCTGTTACACAAGGAGGCAAGGTGCTGAGGGCACACAAAGGAATGCAT 
GCATGTGAATGTCATAGATATCTTCAGCTCCCGGAAGCAGCAAGATTTGGGAAAACAGAGAAAGAGGGGGGCCAACCATGAGAAAG 
20 ACCAGCTCAGGAGAAACAGAGAGGTGCTAAGAGATTTGATATATATTTGGGACTCGGACAGAGGGGCTAAATAACATTATCATTTA 

ACTGTTCGGGGGCATGATGTGCCAAGGGAGAGCCAGAGAAACAAATTCTTTAGAGGGTTACTAGTGTCACAGTGGCTGAACAAAGC 
TGGAACACGAGGAATAAAAAAGTCAGGAGAGGGGGTTAGAATTCTGGCAGGCACGCAGAGTGCGGTCATGATACAGGCACTCCGTC 
ATCTGGAACTATGCTGAATTCTCACAGATAATTCACAGCAGCCACCTTACAAAGTGAGCGTTGTTGCTGTCATTCCAGTCACAAAG 
ATGAGGACACTGAGGCTTCCAGGTTAAATAGTTGTCCCAGTTGTGTAACCAGCAAGGACCAGGGGTGGGAGAGGAACAGAGGTTCC 
2 5 CCTGCTCTGAAGTCAGGGTGCTTTCATAACTGTCACCAGGACATATATTTCACAGAGGGGTCCGGTGGGGATGACGTGGGCATTCA 

TTAGTAAACTTCCAGTGGGTGTCATGGAACAGAGAGATTCGGGTTTGTCGGGTTTGAACAGGCTACTTGTAAGTCTCAGGGGGGAA 
TATTGGATCCTGTCACATAGAAGCCTCCCCTCCAGCAACAGGTTATTATGTGAAGCGATTTGGTGGGTGGGGGGGATGATATTATG 
GATTGAACCCAAGGCTCTGCGCATGCGACACAAGTGGTTTTGAGTTGGGATATTTCTCTGTGGACGGAGCTGACAGAAGGAGTCAC 
TCTAGGGATGTGTCCCTGAGCGATGGTTCTAGACAGTAACCCGATAGTTGGGGTGGACCTGGGGCCTGACTTCACAGACCATGCCG 
30 AGAAGCTGAGCCAGGACGCGCTCCCGATTCCTCTGCTGGGAACTCTGCATGCCCTGAACCTGCCGTCTTGTGGCCTGCTCCACTTC 

AGCAGACAGGTTCCCCTGAGAGCCCATGGCCTGGGGGATGGGGGCGGAGGAGAGAAAGAAAAAAGCAGACACAGAGAAAGGAGGGT 
CCCAGCATGTAGGAGGAAGGGTTCAGAGGAAGGCCTGGGAAGCCTTTTCGAAACTATTCCCACCCCACAAAAACATGTAGATACCA 
AGCAGGTGGGCACAATCCTTACTTCTGAGACTGACCATAAAACTGTCCCCACCATACAGACTGTGAAGGCCGCCCCACAAGTCTtA 
TGTACCCTTTAAAACCCTCAGACCTTACAGATCCCGTCAAAGCTTTACCAATGTGTGGTCCTTGTCAGAGCCTCTTCAGCTCTCAG 
35 ACACCCTAATTTCTTAGTCACCTGTATACACCTGGCAAGAGGCACCCACCGATTTGCACCTGGGTGGGGCCATCCCrGTCCCCCTC 

AACTCACCGCCTGCTGCTTGCTCTGAAACTCCTGCTCCCGCTCCCTGCGGTATTGCTCCACCTCCATTTGAGCCTCCTCCTTCGCC 
TGCTTCAGTCGCCGGGCCTTCCCTAGAGGCAGAAGGACAGTGAGTGTACACACACACACACAACCAGGTGCGTTAATGGGATCAGT 
GCCCTCTAGAAAGTTATCCAGTTTCCTGTCAACCAACCAAATGCTAGACTGTAAAACCCACCCGTTTCTTCTACCCTAATAGCCTC 
AGTCCCCCATCTGCCCTCATTGTCCTTGGGCTTTTTTTTCCTAAGGACTCAAATGCCCGCTATCCTCTATTCCTAAATTCTCCTTC 
40 CATATTCCTAAGAGAGGAAAGGGGGGCTCACTCTTCCTGGCATCGGCCACCTTCTCCGCTGCCCGCTTCTCAGCCTGGAGGAGCTG 

CTGGATACCCTGGGTCTGACTGGCCATTTTTATCACTAGAGAGGATGCTGTTCCGAAGGCGACCGAGGTACCAGACGGCTCCCACC 
CTCCAGCGCCTACTCCTCCGGGCCCTTGATGCGGTCCTCCACTCCCACTGGGTCTTAGCGCTCCCGTTTTCACTCAGTCTCCTGCA 
CCGGGAGGGTGTCTGTCATCCTCACACTGATGACTGGTCCTCCTCTCGAACCTCACTGAGGTAGTACCCGAAACGGCCGCCCGAGG 
GCAGCAGAGACCAGCCCTGTGCTGACTACTGCAGCAGGTGCAGGGCCTCTCCGTGTCACCAGGGTCCACAGAGATGGGTCTGGGGG 
45 AAGCGGAGGGCAGAGTGTTTGGGTGTGAGATCTTGATTGGTGGTCTCGAAGGAGACACAAAGGCGATGAGAATGGTGTGGGAAGGT 

AAGGATGCGCTTGGACACAGTACGCTGGGTTTCACTTACACTCCCAACTGTGTCTCCACGCCTCCCTCCGCCCTTCCCCCCTCTTT 
TCAGCCTCCATCTTCTCTTCAGACTTTCCCCCCAAATCCGAACGTCTGCACACATCTCCCTGCTCTGTCCTACGTTTGCCTTGTTA 
GTGTCTAACCATGTGTTTTTCTTTTTTGATCTACCCATATATTTGGCCTCATTGTGGTTGTGTGGTGTGTGTGTGATTATGTGTGT 
GTGTGTGAGATTGTGTGTGTGTGTTTCGAGACAGGGATTCTCTCTGTAGTCCTGGCTGTCGCTGCAGCTCGCCCTATAGACCAGGC 
50 CTGCCTCTGCCTCTGCCTCCCTTCGAAAGCTCGCCTCTCATCTTCCGCTTGCAGGAGGACCCTATGTCGCAAATTGTCTTGTTTCC 

CCTCCGGAGACCTAATCACAAGTCACCCAGTCCGAGCGTTCGGTACGATTTCCGGGATGGAACACACAGTTCATTTCCGCCCGAAA 
CTTGCGCGTGTGCTTGCGCCATTTCCTGCATCCTGGCGCGCCTCCTCCCTCCCCACCTCCCTTCTCCGAGCGTCTTAAGCCCAGGC 
CTCCGGCCTCCGTCTCTGAGGGTCCTTGGGGGGGGCGGGGAGCAGGTCTGATGAGTAACCCCTCCCCCCAGGCCCCAGAGGAAGAA 
GCCTCTACGTCTGTCTGTCGGGTACATTATATTCCATTTCTAGATCGCTCTTTGAATTTGTGACTTTTCTCCAGATTTGTGGCTAA 

55 tgaaaattgcccccatctggccttacttgatttttgttgttgttgttgtttccctccaaagttcagaattaacttttttcttgggc 

tctggaaccttaaaacaactatgtatcattttctcaaaaattacatcaaaaattaactctgtgattcccccctccccaccagcccc 
caactccaaccccatccccaccctgcgccccaaacttgccatctgctaagggatgagagtttagaataggccttatctcttgctgg 
agatgcaagggggaggaaatgggaggtaaagggagaaacggggaagagcggagctgggacctcaccgctgccatttcccacttctt 
cctcagccccagagttgttccatggcctccgcttcccgccggcaccgccgagagcgacgcttccggcggtacttgtctgcaggacg 
60 gctggtgcgagcccaggctctcctccagcgacatcccgggcttgatgtggacgctgggcagcccccgcctctccacagggcctgcg 

cccgccacgatgcccctgccctgtgcctgctgctgcgtctcggcgctgaccctgcccaccaggaccgccatggcgacacggcgctg 
cacgctgctgcccgccagggccctgatggtgagtgggtccgtgggaactggtcttgagaagctggccaggtctgaactagaaagaa 
tgcgtgggaaataaaggcctggtgtggtggcgcaggtcttttgactctgggcaagcagaggcaggagaatctctctaagtatgtag 
cctacacagtgagctccaagactacagagagaccctgtatcacacaacaaaatagttgggaaataagctagttctttggtccttgg 
65 gaactgttgaagatccctggttgggatgtggccatacctctctagtaacagaaaagcttatcctaacatcgcccaatcaactaagg 

ggtgtgtgctagcgtggtgtgattgtttgtttgaagatttatttattttatgtatatgagtacacactatagcggtacggatagtt 

GTG AG TCTTC AT CTGGTTGTTCGG AATTG AATTTTAGGG CAACCG C ACTCT CTCCTGCC CATATTTATT ATT ATAAATAAGT AC AC 
TGTAGCTGACTTCAGGCGTGCCAGAAGTGGACGTCAGATCTCAAGACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAA 
CTCAGGACCTTCAGAAGGGCAGTCAGTGCTCTTACCCACTGAGCCATCTCACCAGCCCGATTGTTTTTGTTTTTGAGTCAGGGTCT 
70 TACCGAGTCTCTCAGGCTGGCCTCTGCATCCCAAGTGCTGAGGTTGTAGGCTTGTGTCTCCCACACCCAGCCGCATAGCTCGCAAC 

TCTTTCTTTACATTTCCTAGCTTTCAGCTCAGTGACTACTTTGTTTCTTTGATGGTTTTTTACCTTGCAGTTGACTGCTCAGGTCA 
G ATCCCAGCT C C ACT CACCCCACC C CCAC C CCCTT AG TTTTG CTT CTCTCCTTGTAAT AATG CCACAAACACCTTACAAAGTATC C 
ATGCTTTGTCACATGATCAGCTGGGCCGGCCAGAGGACTTGAAACTTTTACTTGGTGTTATGCCGGAGATCTGCTGCTGTGTGTTA 
GGGATGGACTCATGTCCCTTGACACTTACCAGGCGCCAGACCAGTTTTCTTCATTCTCACCAAAATTCTGTAACAAAAATCCTACT 
75 TAAGCTGGTGGGTGCGGTCTGGAGGCGGAGGCAGTCCGGGCTCTGCAAACTCAAGGCCAGTCTGCTCTACATAGTGAGTTCCAAGC 
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tagccggagccacggtagagagacgtcaacaaaacatctccagtcagcatcggtagtggctccacagtgcagacagcctctttcta 
gttcatttgtgttacttactggcagatagccagcccagaaacagcctccccgcctagaaagacaggaagttcacaacacactcctg 
taatcccagccctcgggaacacctcaaggccagtctgggcagggcctaagagtctcaaaaagtgaaggaaaaaaaagccatcaagc 
agatctcacctaacctacatggcggctatggtgtgactagttttatcccgctgaggttaacactcaggggtttcctaccagaaccc 
5 tgcactctcctgcccctgctcccccagcctcttgacctagccccagatggcatacttctagatcagttttgccaaatcccacagtt 
ctggaaacagcgtaggtgttgcctttgcagtgacagcagaagcagttccctggagagcagcttccagactagaactggaggagagg 
cccgtctgttaagagacggacggccttctgcccacagatcaacaaccctgctcactcactcatctccagcttggcctctccttgat 
caaaaccaaaaccaaacccaaaatcctctaacacaaataagatgggcctgcgtagttgattttctttaagcttaaagagaggaagg 
ctgcagctgcctggctgagtttattatgggatacctgaagagaagaagtccccagactcctgaatacatcctgtggaatctttata 
10 taccaccagtagggctgttccaagcagagtagcaagccggaagcagcctcacttccagtttgaggttttaagagcaaaaaaaatgc 

aattgtggcgtatacagaaaggcagctctggacagctgcagcaagcaagctttgcttacagaagcagagaggtagcggttagatga 
tcaggcagttaaccttcagctcagagtcacactgtacaggaatttatggctggaccagagaccagtttactctaagagcttatagc 
cgttcagttcacccaaggttgttatagcacttaaagtattcttaggtatgctttcaggagatgtgtacctagatagagttcagcag 
ccggctacagtttaagaggcagctcctgggtggtagcagtgtggtgcctagggttgccgcttacggatcctgaggcctgcaccctt 
15 acctcgggagcttgttcgcctccgaaacggaggttgtgataacacatgagccacggactggctgcagctttgctacgtaatgatca 

gttcgtgcggttcagttaacttggctgaggatctcctaatggtggaataggcaccgccaccgtcgtattgaattctgagaaacatg 
tgaaacatttaacacaccgtggcgaaagtgaggcctccctggggagtttcgggaacttgtctgcatgtcacagttgagaggttgca 
atggtccaaagaggaaaccatccctccacacttctcccaacccctggtctttcagaccgtttcccggcacctgccagtcctgccac 
gaggtggcgctctaatcccaacttcatctcattcagcggctgcccgctgctttgaagatagttgaatgagattgatccattgagca 
2 0 gattgagcgattgaacctgcaggagtctcccctccactctcctgttaggtcagagggctgccctaggacactgaaatgactgggga 

gcggggggtaccacacacagtagggggccagaagaggctcacattttaggctttgtgtgtgtgtgtgtgtgtgtgtgtgtgaatgt 
catggaagatcagtttcagctgtcagagggacccatcagtaaagcatgcgtcaaacagtggccactctgcaaagagcaagcatgag 

TGGACACTGGCAGGCAGTATAGTTCTCTCCGTTTTTGGGGGGAGGGAAAAACAAGCTATCATTCTGATGTTAGGGTCTGGGGTTTA 

AGGTTTGCTTTGGTCTTCTTTAGGGTTTGGCTTGCTGGTTTGCTTGGTTTTTTGTTTTTTGGGGGGCAGGTTGTTTGTTTTGTTTT 

2 5 TGTTTGTTTGTTTGTTTGTTTTTACATAGATTCTTTCTGTAGGCTTGTCTCTTCTGGAACTCAGTATGTAGATCAGGTTATCCACA 

AACTCAGAGACTGATCCGGTCCCTGAGCCTAAGTCCAGGGTTGCAGGTGTGAGCCCGCACCAAGCCTCATCCCCAGCCTTCGTTTT 
TCTCTCTTTAG TGG AG ACACCACCATGTAGC CCTGG CAG CTCTTGACTG AT ATT CCTGACCAAG ACGCAGGCCTGCACCTCCAGG C 
TTGTTTTGTGGTTATGTGACACTCACTGTGTGCTGATCCGTCAGCACGGCATAGACAGCATCCACTGCCTCCCTGATCTGCGCAGT 
GGAGCCAGAGACGGCCTTGTTTCAGAATGACTGGGCACAGTTGATGTTCCACCTATCCTTCCAGCCTCGCATTCTGCACACCCACA 

3 0 GACCTGTCACCTCGGCCGCAGTTGTCTTCAGTGACCCTAGCACAGGTTTCACAAGCCTTACCCCGTCAGGAAGTGGGTTGTGAAAG 

AGTTTACCAGAGCCAGACATGGTGGCATAGGCCTGCAATCCCAGCACCCAGGAGGCAGTGACGAGGATTACAAGTTCAAGGCCAGC 
CTTGGCTACAAGGCCATCCTGAGCTACAAGAAACCCTGCCGGGGTTTGGGGTGCCAGAAATAAATAGAAGGCAGACAGTAGAGAGG 
AGCTGTCTGCACTTGGCATCAGGAAGTGTTTTCACACCATGGTACCCTGGTCGTTTAGGTCTCGAGGGAGGGACACTTGTGTGGGC 
TCATGTCAGATGCTCAGCTGGATATTCCTCTACTGTGGGATACTTGTCACAGTGTAAGTTATTTCTTAGAGTCCAAAGTTGTCATG 
3 5 AGTTACCAGGGGTCAGACCCTGATGGGCTGAGCCTGCTTGTTAGAGAGAATTCTCTGTAGTGCTGTTGTGAGATCGACTGCAGCCT 

GGCTCATTGAGCTTTGTTCTTCTAATCrTAAAATTTAGTTTTGTTTTTCTATCTGTGTGTAGAGGTCAGAGGATACAGTTGTTGGT 
CCTCAACTCTCATTGTACTTGAGACAGAATTTTTTTTAAGATTTATTTATTTTATTTATGTAAGTACACTGTTGCTGTCTTTAGAC 
ACACCAGAAGAGGGCATCAGATCTCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTCTGGAAG 
AGCAGTCAGTGCTCTTACCCGCTGAGCCATCTCTCCAGACCATCTTGTTTGTTTTCCAACCATGTCCTCCAGGCTAGCTGGCCCAT 
40 GAGTCTCTATGGACTCCCAACTCCACCGCTTATCTTGCAGTGGGAGTATTGGGATTGCAGATGTGGGCTGCTGTGGCTGGGATTGC 

AGATGTGTGCTGGTATGTGGGATTTCAGGTGTGATTGCTGGGGATGCGAACCTGAGTCCTCAAATTTCCGTGGCAAGCGCTTTACC 
AATATTGTGTTCTTCCAGACCCCAAATTAACTCTTTCTGGTCTTGCTCAAAGACAGTAGCAGTCTTGCTTGATCCCAGCCCTGGGC 
AACCAGCCATCACAGAACATCACCCGCACACCCCTACACATGAGGCTCACAGAAGATGGAGGCCATCATCTGGAGTTGCATCAGGG 
CTGAGTGCGGCCCTTGCCCACAGTGCTGATACGTCAGAGTCATGAGACCACAGGACATCAACTTTGTTGGAAAGAGGAGGTGGAGT 
45 TACTGTTGAAGGGGACCAGAGGTCAGAGGTCAGGCTGTGACACCAGAGCAGGGGCTCCTGGGCGGTGGGAGGCAGCATCAGTGTTT 

ACGTAGTGGCTGCTGTTCCTGAGGCAGCACCATCTGGAACTGAGAGACCTGAAATCAGGGAGACATTGATTTACCATAAGGTTGAG 
TAAGCAAGGGCCAAAGACACACAGCAGACTTAAAACAGAGGTTCCTGAGAGCTGAGGGAGTCCAGACGCCTAAAAGAGCTGCTAGG 
AGCTGCCCCACGGAGGCTGGTGAAACCCCCGAGTTAGACAAAGCAACAGCTGCTTTGTTTCTCACTGGAATAAAGAGATGAGAAAC 
ATCTGAACACCAGGGAGGCAGCACAGACTACGATCATGCAGTTCTGAGACTTGCAAATATTTGTAAGTTAGAACAGGAAAGCTGTG 
50 AACATGGAAGAGCTGTCCCTGGACAGGACCGTGTGTCACCTTGTGTGTCATAGCCATGTGGCCTTCTCGGGAGGCTCTGAGAGTCT 

CAGACCCAACCTTAAGACAATAGAATACAAGCAAAATAATGGTGAGTGTCCCCTCGTCCAAGGCCAGCATCACACTGGGCCTGTGG 
GGAAATGGAGGGCATTAGGGTGTGTCTGTGTGTGTGTGTGTGTGTGTTCATGTGCGCGCCGCACCAGCCATTGGGATGGAAAAGAA 
CCCTCTCTCTGTCTAGGGAGCCTGAAATGTTGGGGTAAAGGTGGGACTACCCAGATAGTTTAAGAGGTCTCCTTAGGGAAAGCCAG 
AAAGAATCCCTTGAAATGAGCCCCTCGGTGCCTGGAGGGGGTAGGAAGACAGAGCTTGAATTGGACAGCGGGCTTCCCAGTGCAGC 
55 ACTGTCGCTCTGGCAGAAGACCCAGGTTCAGTTCCCAGCACCCAGGGGATCTGGCCCCTCTCCTGACCTCTGTAAGCATCAGGTAC 

CCACGTGGTGTGTATACATAAACGTTAGGAAAATGCTCAGACACATAAAATCTAAAAACACATTTTTTTTTTAAAATGAGTTTCAA 
AAATTCTATCATTAGAGCTCAGAAAGGAAGAGAAATTACCTCAGCTGCTCACTAGGATCTGGATGTGTTTAAGGATGGCTTTCACC 
TGGTGCTCCCCAAAAGAAGAGAGGGCTCTCCAAGCAGTGTGCAGGAGTAGGCTGCTAGGCTTTGACTAGAACAACCCTACCTCCAG 
ACACAGAACAGAGGCCTTACAGCATGGCTGCAGTCTGAGAAGAAAGGAGCTGACAGGCCTGCCCGTCCACTTAACTCTGAAGGCTT 
60 TTGTCCTGAGAGAGGGTTGGTTTCAGGTTGT3TGTTTATATGGCTGTTTGGTTGGTTTTTGAGACAGGGTCTCTCTGTGTAGCCAT 

AGCTGTCCTGAAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCAAAGATCTGCCTGCCTCTGCCTCCTGAGTGCTGGGATTAAA 
GGCAGGAGGAAGGATTTTTATGGTAAATCCAGTTCCCAGGTTGTGTGAATGTGAAGTGCTCCCAGTCAGACTCGGAGCCGTACTCA 
CCCTGGCACCCAGTGGCATAGCGCACAGGGACAGCACAACCATGAAGGGCTTGGAAGGGCCGAGTTTGGAGTGCAGCCTGGTGAGG 
TCCCTTCCTTGTTAGATTTGTCCCCACCCCCTTTCTAGAAGATGGAGGGCACAGCAGCAAGGAGGTGGCACTGGATCCTGAAGGCC 
65 TTGCTTGTTCTGAGTGACACTGGGAATGAGGACCGGGTCCCTGACAGACTGAAGGGAGCAGGGAGTCAGATCCAGGGCTCATATCC 

CGAGACAGTGGAACCCTGGGATGTTGTTTGTTTTTACCACCCAGGATCTCCTAGACTTGGTGAGCAGGGTGCGTGTGCGTTAACAT 
CTGCTTCTAAGTTCTCCCTGCCGTGGTCCTACGCTGCAGACTCTAGAAGGGAGGGGCCCTGAGACCCAGGAGGAAGGAATTGAGGG 
ATGTGTATCAAAGG CAGGG CACAGAG CAGGCGGTG CAGG CTG AGCGGGCTGAGCC CAAGG ATGAGT ATGGCAGCCCAGCT ATG CTG 
AGACAGCGTCTTGGGGAC^TTTTTATGGCAGCTTTGGGAAGGTTNNNmJN^rNlINNNNNNNNN^^WNNNNNNNNNNNNNNNNNNNNN 
70 NNNNNNNNNNNNNNNNNNNN^^NNNNNNNNNNNNNMNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNlttJNNNNNNNNNNNNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNN^^ 

7 5 NNNNNNNNNNNNNNNNNNNNNNNNin^NN>n^NNNNNNNNNNNNNNN^ 
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nnnnnnnnnnnnnnnnnknnnnnnnijnnnnnnnnnnnnnnnnnnnnn>^^ 

NNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

^JN^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^’JNNNN!^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt^^nnnnnnnnnnnnnnnn^^ 

5 CGGGAGGAGGTGGCTGATTTTGTTTTATGCTAATATTTATCATCATCTTCTTCTCCTTCATCATCATCATCTCTTATTTTTGTTGC 

tgtcttctgagacaaggtctctacatagtctcggctgttctggaactcattatgcagtccagactatcctggaataaacagatcct 
ctcacctctgcctctccaatgctgggattaaagatttgtgctcccacacatgacttgaaaacaaatgagcaaaatcctagttttgt 
taaaactcagtttcaaagtaaccaaaagcccgacaaacttggcagaaaacaatcttcatggccaagacaaaatttctgtcacttga 
aggagcttttggtcaatgctccaggcagcatctcccagacgctagtgtgaggcagaggttggccttcagcgtgggtgcgcatgctg 
10 cactgcaccgggtttcaccgggtttcggtgccccaaccagctcaccctcacctccaagctgcagaccttgtggctgacgctctcac 

gtgtcagttttactctcgtcttagcttttccgttttggaaaagtccagtcatttcaccttaggagaatcttaatttacacatacag 
accttcttcttaactaaaaatacccttttcctttccaccttcctcaccaagagcgcctctccacactccatgcctctgcgtctcct 
gtacactgtctcattttactctttacttcctgaccagagccttgtctgttcagctgcatccgggacaaaaggtctcctggcatcac 
tgcagacatgatagctgactagggggcgcttgtctgtccagagtctttataactgcttggattttttaaaaaagctctttttatgc 
15 ttaaaaaaaaaatgttgagatagagaattacagagtattccattcctgtagaagctgacaaggataacaattgaccttgggcggta 

attgtctcagtttaagccccagactggagacatggcccacggtgttgcaacaatgttgtgtgttaaccttgtagttgcaagtttta 
gattctagatgcagttgttcctgcccctcatcccctcacccccccccaaaaaaaaacaaaacagaaagaaatagcaagttgttggg 
tttccttggaggaccagggggagaggagaaaaagagagcgggatggagcagaaggggtggggtgaaggctgttcagtgggggctgg 
agattctgttgggtccagtgatggcagactccgtctagagcagttgtgtttggggcaggtccatcagcgggaggagacatagacca 
20 gatagtgtttcggcctatgtcagctgccttgtccagggcacagatgtcagggtgtgatagttgttctctggatttcctacctgaag 

tctttgaatgtgtgtggatgagagggagtgccgttggagggaagagtcagaggggaaggtggggtgcagtcgccaggtggagggat 
aggtgctggtctcggagaagctggtggttgagtgggacctggcgtggccatcaagtctgtcgcctaaggctgagttcaagggaggc 
cggtatgggaggcacctgttcttgtcccgtgctgaggccataaaggggggatttttttttttaattaaaataacaccaaagagatc 
caagtgtaggacaggagtgaaatggtgtgttgtgctgtggccagcctagtctggccagatttcattacaaaggaaaataaggtttt 
25 gttggctgtgtcttttgagaggttgaacatagagtttaaagaatgtgagtcagaggtcatgaaacccatcataccagagatgcgcg 

ctcacccagaaggcctcggagggcagcaggcctctttccagtactgacttgactgaggtgcccagaaccagggcatcctctgagaa 
cagagacctcctggtccatggggtgaaatccagttggtcaggccagactgacctcaaagagagacacacaaatagctggccagaaa 
agggggttcactgcccctgagagagtgaaatttgggctacccacgggtctctttattcagaaagtctggctgggaggagggaggtg 
agcagagtttcttatatggttgtctatggtgctgaggttccagcccccaaacctgtccctttttccgtgtggtccctcctccctct 

3 0 gagtggaagtgctgtgctgttaaaggtgaggagagacttacacttttgtcatcaaggaaagagtatttcttctacagaactttgca 

tattcgcttccctgtgtgaaagggtgctccggcaaacatgatggcacaaacctcgcgggaaggtgggcaggaagagaagatgttag 
tgaacattaaacgcattgatttaggggctggagaggcagctcaggggtcaagagaccacaatgctcctgcagaggacccaggttca 
gttcccagcacccaggttgggcagttcgcaacagcctgtacctgctccccgtgagagagtaccaggacagacgggtatgtagagac 
C CTTGTATTTTTCTGG CT ACTAGTTATATTTTTCTGGTACTTGTTATATTCAAGT ACACTATAG CTGTTTTCAG ACAC CCCAG AAG 

35 agggcgtcagatctcattacagatggttgtattattttgtgagtaacctgttcatgtcttcatttatttcctttggaaattttttc 

ATATTTGTACATATATGAAAATACTTTTTAAAAAGTATTTAATCCTTAGGGCTGGAGAGAGGGCTCAACAGTTATGAGCACTTGAC 

tgctcttccagagctcctgagttcaatttccagcaaccacatggtggctcacaaccatctgtaatgggatctgatgccctcttctg 

gtgtgtctgaagagagtgacagtgtgctcacatacataaagtaaataaatacatctttgggggggtactttaaaatttatttcgta 

acttcactccagctttaggaaggtaggtgctggcagaggccaggcgaggaaatgagactcccaaagcggctctattacccacacat 

4 0 ctctctgttcagaaaagtctggctgggacagggagatgggactggaactctctgtagatcagactgtcctgaaacttagagagatc 

CGCC TGCCTCTG CCT CTCTGCCTCTTCCTACCAATT ACTGG AATTAAAGG C CTGTG CCACTATGTCCG CC CT AATAAAACCATTTT 
TAAAGATATATTTATTTATGTATCATTTATTTTATGCATACGAGTACACAGTAGCTGTACAGATGGTTGTAAGCCATCATGTGGTT 
G CTGGGAATTGAACTC AGG ACCTCTGTT CACTCTGG CCCAAAG ATTTATTT ATTGTT ATATTCAAGTACACTATAGCTGTTTTCAG 
ACACCCCAGAAGAGGGCGTCAGATCTCATTACAGATGGTTGTGAGCCACCAGGTGGTTGCTGGGATTTGAACTCAAGATCTCTGGA 
45 AGAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCATGAAGGGTTGTCATGCATGCATGCACAGTAAAGCCCAGCAGGCTTGC 

ACATGTTCCGACTTAGAACACCCACCCTCGGCAGATATGTGTCCATGTCCACACTCGTGCAAGTTTAAGGCTAAAGGCTTTGGAGA 
CACAGTCTGACAGACAGGGTAAAGAGAGGTCTGTGTCTCAGCTCACAGTGGAACACTCATTACAGTCATCAAAGAGTGAAACAAAC 
GGCAGGTTCCTGGGGGAAAATAAAAGATAAAAAGCCATGAGGAGGGAGAGCTGTTAGTTCACCCCAGCCTGACTCCACAGTGAAAC 
CTGT CTCATAAAAACAC CAAG ATG AAC AG CT AGCTGC TG CTG TC AGCCTGTGTGGGATGTGTATGC CCC AAGGATT CTGTTAG.CTT 
50 CAGTTGGATTGTGGTGACCCATAACAAGGTAGGAGAGTCACGAGGTTGAGACCTAGTCTGCAGTTACAAAATGAGCTCTAGGACAC 

CCTGGGCTGTGAGACCCTCTCACAACACACACACACTCACACATACACACACACACACACACACATACCATAGCCAATAAAATAAA 
TCGGGTATTTCAAAAGAAAACAAAAACAAAATGAAGCCAGTTGCCAAGATAGGCAAATACCTCTGAGTAAATGGGCATAGTGTGGC 
CACAGCTCCAATAACTTGCCGTGTGCACAATTGTATGGAGCAAGGTAGGACTCGAGGTTGCAGCAGACTGTTAGCAGTTATGATGT 
TAAGCTGGATATGTTGGTATACACACATACACACACAAAATAAAAAGACAGAGTTAAATCTTCCATATGAGCCTGGGCCTACTCAG 
55 AACATATAAACACACACATAAGCACACACTATGCACTCACACACTCAAACACACTCTGTACTCTCACATAAATACACTGCATTCTC 

ACACATAAACTCACTGCCTCACACTCCCATAAATACACACTATGTATTGACACACTCATAAACACACACTGCACTATTGCACTTGC 
ATAAACATACATTGTGCACTCTCACACACAAACTCTGCACTATCACACATAAACATACACTGTGCACACATAAACACTGCACTCAC 
ATAAACACATACACTTGTTAACATAAACATACTGCATGCTTATACACACATAAACACTCAGCACTCACACACACATAAACACCACA 
CTCACATACACACATAAACACTATGCATGCTCACACTCACATAAACACACAGTGTGCTCTCACACGCTCCATACACAGTCACACCC 
60 TGCAGTGAGCCCTAGTGGGAAGAAGTTGAAGGACGGAAGCCAGAAGCAGGTCTGCTAAGTGGGACAGCTCGGGAGGGTTTGTGGCA 

GATCACAGCAGGAAGCCTGCCTTGCCCTGATGTGGTTTCAGAGTGGATTGGCACCTTGGCCTGCTGTGTAGGCCCTTCCATCCTGC 
TGGCAGTTACAGGTCAGCCCTGCCTCTGTGCCAGCCTCCTGGTAAGTGAGCTAACTTCCTGGAACCAGCAAGGCCTGTGTCCCATT 
TCCTTCTACTCTAGGAGAGGAAGTAGGGCCCCGGCCCAAATGCTGCCCCAGCCGCTCGCCTCCCTCTGGCTCCTGATGGAGGCAGG 
TGGTGGTCCCAGCTGCTGGGCTTCCTTCGGTAGGGTGAAGCGATGGCATCTGGCTCCCCTCAGTTTACCTGGTGCTCAGGCTCAGG 
65 AGCAGGCACCCAAGGTGCTTGGTCCTTCCCTGCCCTTGACCACCATCATTTAGGAGGGACTCACTCTGCGCTGGCAGCACCTGTAC 

GTCACTGCCACCCTTCCCTCCCCTGGGGAAGGCTGGAACATTCTCCTGAAAACTTTTATTTTACTCAGATTTATTGGGTAGAAACA 
GTAAATGTACTACTATGTTTGTGTGTAGTGGTGCAGAACACAGTGTTTTGATATTCTTTATTATTATTAATTTACCATATTTGGAC 
TTTTTGAGACAGGATTAATCCTGTAGCCCTGGCTGACCTGCAACTCACTCTGTAGACCAGACTGGCCTTGAACTCTCTACCTCCTG 
AGCACTGGAATTAAAGTGCCACCATGCCTAATGTGATAATCTTAATATGTAATTTTAGATGAGAACAATAGTTTGTAATATGTATA 
70 TAGTGATAATAGCTTCAAAATAAAAAATAAAAATAATCAAAAGAGGGCTGAAGAGATGGCTCAGTGGTTAAGAGCACAGATTGCCC 

TTCCTGAGGTTCTGAGTTCAATTCTCACCAACCACATGGTTGCTCACAACCATCAGTAACAGGATCTGATGCCCTCTTCTGGTGTG 
CATGAAGACAGCGACAGTGTACTCACATACATAAAATAAATAAAATCTTTTTTTAAAATAGTCAAAGGAATTTGAAGTCGTCCTAG 
GTGCCAAGGGCAAGAAAACGCGGTTGTAACACTTAGAGCAAACTGAGATTGTCTGTGGGGAGCAAGTCAGAGCGTTCAAAACTCCA 
CACTCGTGCCTTATGTGATTGTTAGTGGCTGTCGAGTTAAGAAAATCCAAGATGGCAGCCTCGCGGAGCCCCAGCTGACTGCTCAC 
75 GGTCTCTGCCCCTAGCTTACACGGACTTCTTCCTGCCGCTGCTGAGTCGTTGCCCATCTGCCATGGGGATAAAAAATAAGGATGGA 
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gagactcctgggcagattctgggctggggacccccctgggattctgccgaagaggaagaagatgaggaggtttccaaggagcggga 

atggcggcagaagctacaaggcgagctggaggatgagtggcaggaggtcatcgggaggtttgaaggtgaggagcccattgccaccc 

CCAGCCGCCCTCCCTCCCGCCCCTGCCCTGTGTCCTCTACTCCAGGCCCAATGCATGTGGCCTCTTGATTTTACTCTTTGTCTTGT 

aagtccgctaatcatagcctctctccgacaacctcatcccacctcctgaacagatgatgcctcccgggacacgcaggagcccgagt 
5 ccttctcagcctggtcagagcgcctggctcgggagcatgcccagaagcagcggcagcagctggaggcagagggatcctgccgacct 

ccaagggctgagggctccagtcacagctggcgacagcacgaggaggaacagcggcttttccgagagcgagcccgggccaaggagaa 
ggaactgtgtgagagccgagccaggagggctcaagaggctcaacgggacaaagggccagagcctcccagggctgggcccagggcag 

AACACCCACGAGGGGCAGAGAGGGGCAGCCTCTGGCGCTTTGGCGATGTGCCCTGGCCCTGCCCTGGrGGAGGGGACCCAGAGGCC 
ATGGCTGCAGCCTTGGTGGCCAGGGGCCCCCCTCTGGAGGAACAGGGGGCTCTGAAGAGGTACTTGAGAGTCCAACAGGTCCGGTG 
10 GCATCCTGACCGCTTCCTGCAGCGATTCCGAAGCCAGATTGAGACCTGGGAGCTGGGCCGAGTGATGGGAGCTGTGACAGCCCTTT 

CTCAGGCCCTGAACCGCCACGCAGAAGCCCTCAAGTGACCCTAGGGAATAAGCAAGAACCTGTGGGGATGTAGCCTCAAGAATAGA 
CGGAAGGAAGCAAGGTCGTGGATGGGGATGGACAAGAAGGGGCAGCTGCGGCACAGAGAGGAGAGGATATGGGACGGCTAACGTAA 

tggttgtgggggtggggtgggggaggctctaccactgctctggactgccatttcctaataagacttggttccacacctcactccag 
agtctcctctgttttttccattgctatggttttcatcacccacgacatctcctttcccgcccaattgttgaaacccacagctccca 
15 cacacctgcggtacagtcacagtgcgctctcaatggagaccagaagcccctgcccgccctccttcagaaggcctggttcatcgtcc 

agaccctgtcagctccccaccccacccccgccggggtcctgacaaggttgcagttgaagaaaaatgtgaacaagagacagaaaaag 
GAACAACCCCTCCCTCCATCTCCAACCACATCCTCACCCCTGCTCAGCTCAGGGCTTTCCCTCTGCTGAGTCACTGAATGAGCTGG 
GTTGGGGGCAGCAGGGCTAGGGGACCACGAGGACCTGGGAGGATAGAGGATAGAACCAGAGGGGATGGAGGAAGNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

2 0 NNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIftJNNNNtJNN^^ 

NNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^!^NNNNNNNNNNNNNNNNNNNNKNNNN^INNNNNNNNNNNNNNNNNNN^^^NNNNNNNN^ 

25 nnnnnnnnnnnnnnnnijnnnt^wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^^ 

NNNNNNNNNNNNNNflWNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNl^^ 

NimNNNNNJnmNNNNJ^JNNNNNNNNNNNI-INNNNNNNNNNNNNNbmNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNITNNNNin^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

3 0 NNNNNNNNNNNNNNNNNNNNNNNN>ntfNNNNNNNNNNNNNNNNWNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlHtfNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNl^JNNNNNNNNNNNNlWNNNNNNNmJKNNNNNNNN^ 

NNNNNNNNNNNNbnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNN^H^NNNNNNNNNNN^^ 

35 NNNNNNNNNNNNlTtJtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNtmNNNlWNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNtnWNNNNN^ 

NNNNNNNNNNNNNNNNNNNNlINNNNNNNN>n^n s JNWNNNNNKl i rNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

40 NNNNNN>O^JNNNNNNNNNNlWNNNNNNNNNNNNNNN>n^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNimNNNNNNNN^ 

NNNNTJKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnONNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtfl^NNNNNNNNT^^ 

45 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNKNWNNNNNJn^NNNNNNNNNNNNNNfWNNNNNNNNN^^ 

nnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNGAAGGAAGGAAGGAAGGAAGGACTGGGCGGGGAGAAACTGTGTTGTTGGCCACCAAGCCTGAAAACCTGAGTTCT 
ACCCACATAGTGGGGGAAGGGAACTGATTCCTACAAACTGTCCTCTGACCTCCATAGTGCCCTGTGGCACTCATGCACACCACAAA 
50 TAAAAGTGTAATTAAACTTTTTTAGCCAGAAAGTGGTGGCACACACCTTTAATCCCAGCACTCTGAAGCAAAGGCAGGCGGATCTC 

TGAGTTCGAGGCCAGCCTGGTCTACAGATCAAGTTCCAGGACAACCAGGGCTACACAGAGAAACCCTGTCTCATGGGTGGGGAGTT 
GGAGGAATAGTGGATGGTTCCTGAGAAAGAACCAAGATTGGATTCTAGCTTCTACACACACATGCACACGGACAGGTGTACGCCTG 
CACAGATGAACATACATACATTTACACACCTGCATATACACACCCGCATATACACACCTACCAAGATGACAACTACAATATCCTAT 
AAACTTCGT ACAAAGGG AC ATG AAG ATGTGC C ACATGGTTATTGGT AG AACTGGGG AAGT TCTTGG ATC AG CAC C CGTTTC AG CTG 

55 cctaaagggttggatgtggcctagagcaggaaggttcatggctgaggagaaagacaggggttccgtttcagagagtttcatgaatt 

CAG AAAAGACACTG CTGCACAG TG AGTAAACATGAGG C CACTGTCAGAACCCTAGG AAAG AGGCAAAAAAAAAAAAAAAATATCC A 
AGCTAAATCTACAGAGAACTTGGAAGCAGCCTGCCCAAGGTACTACAGTGCTTGGCTCAGAACAGCCATGACCCTCAGGGGAAACG 

tcctgcaatcgggtgtggaacctaagagcttgggcatctccttctcctcagaggtaaagcagccagagaagtaggagaatgcagag 

GCCTGGGTGGGGGTGAGGTCAGCCAGAGAAGGAGCCTCAAGTCAAGTCGTGATGGGGCAGCTACGACTTAGGCCTCAAAGAGATCT 
60 GCTGGGCGAGAATTGAAAGGACCTCGTAGGTTCACAAACTAGACGATTACGAATTTTAAGAGAGACAATTTTGTTTTATTAGAAGG 

GAGAGTTGCTTTTCACACTGAGGAGTGAGTGGGCGGTGAGCTGAGTGAGGGGCGGTGGGTACAAAGGATGGTGGAGACAAGACAGG 
CATCATCTCTACCCACGAGTCTTGATGATGGGGAAAATCTTACCAGTTCCTGTTAGTCAAGGGGCCTTGTACTGTGAAACACCGCA 
CAGAGGGAAGGCGAGAGGGAGACAGATTCCAGGGAGGGAATTTAAAACTTATCTTCAAGAAATGACACCAAATACGTCCGTGCGTT 
AAACAACATACGATGGAAAAGACACTAAGGACGGGGATGAGGCGGAGGGGGAAGGATTATAGATTGAAGGATCAATTTTGAAAAGA 
65 AAAGGTTTTTCCAAGAAAGCTGTAAAGGGGAAGCTTTAGTTAACAGAAGGGCAAAGACGGAGGCAGGGAGGGAAGCCATCTTCAGG 

GGCCTTAAGCTCAGTGGAGGGTGGGGGAGGTCGAGGGTTGTGGAGAACATTGGAGAArCCCTCGGAGACTGAAACCCGGGCGAGCA 

gcctgggggcccaccagcagcccctcgtgaccgattctgcagctcaggaggaaaacccaggaaatgcctttcatttcctcaaaccg 

AGATCTTCAAGGTCTTCTTGGTTAAACATCGGGTGGGAACATTTTTCAAAACTGAGAGTGTAACTGAAATTGTTGAGCCTGTTTGT 
TTGTGGTAAACAAAAACCAGCAAGAATTGCTGGGGGCTGGCTGGGCTGAGAAATGGCTGGGCTGGGGGATGGGACTGGGGCTGAGG 
70 CTGGGATGAGGGAGCTGGGGAGGGGCTGAGATGGCTGGGATGGGGATGGTGCATTTTCCACATAAGCATGGGCACTTGGGCAGCAA 

GCCCAGCAATCCTACCTTGAGATAGAACATGAGGAGGGAAGGAGAATCCCCAGGCACTTGTGGGCTAGCCTGGGCTGTGCAGCCAC 
AAAACCTGAACCTGCCTCAAACAAGGGAGAAGGTAACACAAGCCTCCCGAGGCTGCCCACTGACCTCCAGACACACGTGTGAAAGC 
GCACACAAGAATTTTTAAAATCAGAAGTAGCCCGGTGTGGTGGATTATGCCTGCAGTCCAGCCTTTAGACGTGAAGGCAAAAGCAC 
CGGGGGTTCAAAGTCAACTTCAGCTATATATCAAAACCAAGACCAACCTATGCTATTGGACAGTCTCAAGTCCCACATCCCCAAAA 
75 AT AAACACCAAG AAAGAATTCAGGGGG TTGG AAAG ATGGCT CAGTCATTAAGAGTGCTGACT CTTCT TCCAAGG ATTCTAAG TTCA 
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AATCCCAGCAACCACATGGTGGCTCACAACCATCTTCTGGTGTGTCTGAAGACAGTGACAGTGTAGTCATATATGTAAAATAAATA 
AATATTTAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGAGGGAGGGAGCTGGAGAGCTGGC 
TCAGAGGTTAAGAGCACTGATGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACATGGTGGTTGACAACTATCTGTAATG 
GGATCTGATGCTCTCTTCTGGCATGTAGGCATACCTACAGGTAGAACACTCATATACATAAAAAGTAAAATAAAACCAAAGAAAGA 
5 AAGAAAGGAAGG AAGG AAGGGAGGG AGGG AGG GAG GGAGGGAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhftn^^ 

NN*WNNNNNNNNNN>n'fNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 
^^WNNNNNNN^^^^^NNNNNNNNNNNNN1^^^^NNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ > ^N^^NNNNNNNNNNNNNNNN^ 
NNNNITONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

10 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNbfrJNNNNNNNNNNbmNNNNNNNNNNN^^ 
NigNNNNNNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNN^mNNNNNNNNNNNNNN^m^n^NNNNNNACCCTATCTTGAATAGAAAAAAACATTGAGATAGGTC 
TTACTCTGTAGCCTTGTCTATGTCTAGTCTGAGCTTCCTATGTAGGCCAGGTTTCTCTCAAACTCATAGAGATCCACCTGTCTCTG 
15 CCTCCCCAGGTCTGGGATTAATGGCGTACACCACCACACCTGGCACCAGTGATGTGAAACTGACCTTTGAACCCCACAAGGTAGAA 

AGAGAAACTGAACTGATTCCCGTAAGTTGTTCTCTAACCTGCACACATGAACCGGGGCACGTATTCACCCCTGCATACACAAAATA 
ATT T TTAAAA T GTAA TT T T T T T T AA TG AAAGAGAGGCTAGAGAT C TGAG TC AAAG TG AA GG A TT AA C T C A GT GGAGAAGA G AGGA T 
AGAAGAAACAGGTTATTATTCCTAGGGAAAATTCAGAGATCAAAGTCTTAAAAAAAAAAAAGAATCATTTTATCATTAATCTGTGT 
GTGTGTGTGTGAGTTGTGTGTTGTGTGGTTGTCCCCACAGAGACCAAAAAAAAAGGATCAGAGCCCTTGGGGCTGGAGTTGTGCGG 
20 CACCTGACATGAGTATTGGAAACTGAATTCCTCCTGTGCTCTGCAGAGGCAGTACATGCTCCTAACCAGTGAGCAGTCTCTCCAGC 

TCCCAGGGTTGAAGCTCTTGAAAGGCAGCCTTGCTTCCAGGGGAAGCTGAGGTGGGAAGTGTGGCCTTTCCCAGAGAGAAGCTGAA 
GCTGGCCACCTTAAGGCTGGAGAGCTGAGCCCAGAGCCGAGGACAGACATGTGCACTCTGTGTGGGTTTGAAGATGGTGCCAGGTG 
ATGAAAGATGAAGAGAAACTGAACCAGATGTCCAAGTTGTTAGGCATACAGTACAGATGTTGATGGAGATACAACTGTGAAGACAG 
GACGAGTACGGTTCGTGCAGAGTCAGGAGCCTCTAAAGAAGAGAATCCTGTTGGTAGCATGGCCACACTCCTCCGTCACTTCTCCC 
25 TAATGCTGGTGTCAAAGGAAGAGCTACCTTCTCCAGAGAGGGCACAGGCGTTGTCTGGTGCCTAAAGAAAACATCTTCAAAGATGA 

aacaggggatgtgcgtagatattccacagcaagaggacactgtgaaccagattcacagaagagtccttgctgggtagtgaaccaca 

GAGGGGACCAAGGAGAAGGACATCCTGACAGGCTCGCTTTTAGAATCCATAACAAACAGGCTCGCTTTTGGAATCCATGACAAACT 
ATGCATTCTATCAACACCTGGCATTTATTGTGGGGAGGCGTGGGACACTAACAGGCCCCGTGGTCCAGGGCTTTTACATCCCAGGC 
CACCATTATGCTGGCAGCTCCTTGTTTCCCTCTAACCCCATCTTGCCTGTGAACCTGAATGGCTTCAGACTTAACAACTCTCTCTC 
30 TCTCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCTTAATAAGATTTATTTATTTATTTTATGTATATGAGTACACTGTAG 

ctgtacagatggttgtgagccatcatgtggttgctgggaattgaactcaggacttctgctcactttggccccactcactcaggccc 

GCTTGCTCTGGCCCAAAGATTTATTTAATATTATATGTAAGTACAGrGTAGCTGTCTTTAGACACACCAGAAGAGGGCGTCAGATC 

TCATTACGAATGGTTGTGAGCCACCATGTGGGTGCTGGGATTTGAACTCTGGACCTTCGGAAGAGCAGTCAGTGCTCTTTCCTGCT 

gagccatctctccagccccagacttaacaactcttgagagtggatttagatctcatgtacccaaagcagcacatttggcttttcct 
35 gcccacctacctaaggaccctaccttagctcccatccagctccatcacccagacccctgtttctcctcttgttcttctgcaaggca 

gcatagaccagggagccaccttgtagaccaggctggcttcagactcacaaagatccacctgcctcccaatcaccaccatccctcct 
ccaccctgttctatcacacacactcacaccttccaaaaggtcccacttgaaccggaaagatcacagttgaataaaatgtcgatact 
ttgtgtcttccaaaagatcacagttgaataaaatggagatactttgtgtcttctcacatggtctggccctgccttcctctcccact 
gcatctgacctcttcaagtgtctctgatgtggtcaagttcagtttcttgctgtccatcagcatccctggcttcctccctcctccct 
40 acctatctgtcacctgggccttttcttcagtgctacccttgctgagagtcacattactgagtgctgtatccaagagtattctcttc 

cactccccacgccaccctgccttgttatccctgtaggactgttttacagattcattttattttatggcgatgctggggatggtccc 
tgggtctcactcacgctaggcaagtgctctatctctaagacacatccctgctctttgatgtgtcttttccatctggcctggctgga 
acatgatccctaagagtaaaggatttactcttaggattctttggctcaactttgtgccacagtatacttcctgcottgaacaaact 
tcctggttggtactcagtaaacatgtattaaaagctgttggagggtgcggtgaggtaggacaatgtccagctctaatttctggctc 
4 5 aggtagaagttccatctagtatcatgctttgtttggggtcagtagctggataacaccagagacagggtaagctgtttcacaggaag 

gagtttatttgagagtcctttgaggggtatgtgcttagatttgaggttacgtttgaattgtgatttgggtgaaggttaaacttggg 

TAAAATCTGAGGCTAAAAAAACAGAGACrCACAGTAGTCTTTGACTACTGTCAGTTCAGCCTGGTTTGCAGGCTCCGGAGCTTTCT 
GTGGCCCTTCCTGAGAGTGGTTATAGACGATGCACAAGACTCCTAGTCATCAGCCCTCCCCCCCGGGGAAAGTCCCAGACAGCTGT 
TGGCCTCCCCAAGAGAGAAACTGAATTTCACACAACCTCTAAAACTGAGATTGAAACCAAAATTGGCCCATGGCAAGGCATATCCG 
50 CCAGCGTGCTGCCAGCTCCCGTGACACAGCTTAGCCAAGGCTTACCCTTCCTTCGTCTGTCTCCATCATCCCCTTATGCACCCTCT 

CCTTTCCTCTGCCCCTCCAGGTCCCAGCCTTCTGCTCTGACTCAAATCTAATCCTCTCTCTGTCTCTCTTTCTGTCTCTCTCTGTC 
TCTGTCTCTGTCTTTCTCTGTCTCCGTCTCTCTGTCTCTCTCTGCCTCTCTCTCTGCCAATTTTCATTTTAATACAGCTTAGCCAG 
CGTCTCGGCTACCATCAGTTAAGAGACAAAAGCAACAGGAAGCATAAAGACTCCCAGAGAAAGAGGAACAAAGAAAAGGAGCCAAA 
GATGACACAATGACAGAATTAAATTCTGTCTGAGAGAACTCAGTGAAGAGAGCCTGCTTAGCCTGCTCAGGCTGTGGGTCCCATGG 
55 CCAGTTCTGCCAAA 

MOUSE SEQUENCE - mRNA 

CCGGGTGCATCCTGGCGCGCCTCCTCCCTCCCCACCTCCCrTCTCCGAGCGTCTTAAGCCCAGGCCTCCGGCCTCCGTCTCTGAGG 

GTCCTTGGGGGGGGCGGGGAGCAGGTCTGATGAGTAACCCCTCCCCCCAGGCCCCAGAGGAAGAAGCCTCTACGTCTGTCTGTCGG 

6 0 CCCCAGAGTTGTTCCATGGCCTCCGCTTCCCGCCGGCACCGCCGAGAGCGACGCTTCCGGCGGTACTTGTCTGCAGGACGGCTGGT 

GCGAGCCCAGGCTCTCCTCCAGCGACATCCCGGGCTTGATGTGGACGCTGGGCAGCCCCCGCCTCTCCACAGGGCCTGCGCCCGCC 
ACGATGCCCCTGCCCTGTGCCTGCTGCTGCGTCTCGGCGCTGACCCTGCCCACCAGGACCGCCATGGCGACACGGCGCTGCACGCT 
GCTGCCCGCCAGGGCCCTGATGCTTACACGGACTTCTTCCTGCCGCTGCTGAGTCGTTGCCCATCTGCCATGGGGATAAAAAATAA 
GGATGGAGAGACTCCTGGGCAGATTCTGGGCTGGGGACCCCCCTGGGATTCTGCCGAAGAGGAAGAAGATGAGGAGGTTTCCAAGG 
65 AGCGGGAATGGCGGCAGAAGCTACAAGGCGAGCTGGAGGATGAGTGGCAGGAGGTCATCGGGAGGTTTGAAGATGATGCCTCCCGG 

G ACACG CAGG AG CCCG AGT CCTTCTCAGCCTGGTCAG AG CGCCTGG CTCGGGAGCATGCC CAGAAG CAG CGG CAG C AG CTGG AGG C 
AGAGGGATCCTGCCGACCTCCAAGGGCTGAGGGCTCCAGTCACAGCTGGCGACAGCACGAGGAGGAACAGCGGCTTTTCCGAGAGC 
GAGCCCGGGCCAAGGAGAAGGAACTGTGTGAGAGCCGAGCCAGGAGGGCTCAAGAGGCTCAACGGGACAAAGGGCCAGAGCCTCCC 
AGGGCTGGGCCCAGGGCAGAACACCCACGAGGGGCAGAGAGGGGCAGCCTCTGGCGCTTTGGCGATGTGCCCTGGCCCTGCCCTGG 

7 0 TGGAGGGGACCCAGAGGCCATGGCTGCAGCCTTGGTGGCCAGGGGCCCCCCTCTGGAGGAACAGGGGGCTCTGAAGAGGTACTTGA 

GAGTCCAACAGGTCCGGTGGCATCCTGACCGCTTCCTGCAGCGATTCCGAAGCCAGATTGAGACCTGGGAGCTGGGCCGAGTGATG 

ggagctgtgacagccctttctcaggccctgaaccgccacccagaagccctcaagtgaccctagggaataagcaagaacctgtgggg 

ATGTAGCCTCAAGAATAGACGGAAGGAAGCAAGGTCGTGGATGGGGATGGACAAGAAGGGGCAGCTGCGGCACAGAGAGGAGAGGA 
TATGGG ACGG CT AACGTAATGGT TGTGGG GGTGGGGTGGG GG AGG CTCT ACCACTG CTCTGG ACTG CC ATTT CCT AAT AAGACTTG 
7 5 gttccacacctcaaaaaaaaaaaaaaaaaaaaaaa 
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MOUSE SEQUENCE - CODING 

ATGAGTAACCCCTCCCCCCAGGCCCCAGAGGAAGAAGCCTCTACGTCTGTCTGTCGGCCCCAGAGTTGTTCCATGGCCTCCGCTTC 

ccgccggcaccgccgagagcgacgcttccggcggtacttgtctgcaggacggctggtgcgagcccaggctctcctccagcgacatc 
5 ccgggcttgatgtggacgctgggcagcccccgcctctccacagggcctgcgcccgccacgatgcccctgccctgtgcctgctgctg 

cgtctcggcgctgaccctgcccaccaggaccgccatggcgacacggcgctgcacgctgctgcccgccagggccctgatgcttacac 
ggacttcttcctgccgctgctgagtcgttgcccatctgccatggggataaaaaataaggatggagagactcctgggcagattctgg 
gctggggacccccctgggattctgccgaagaggaagaagatgaggaggtttccaaggagcgggaatggcggcagaagctacaaggc 
gagctggaggatgagtggcaggaggtcatcgggaggtttgaagatgatgcctcccgggacacgcaggagcccgagtccttctcagc 
10 ctggtcagagcgcctggctcgggagcatgcccagaagcagcggcagcagctggaggcagagggatcctgccgacctccaagggctg 

agggctccagtcacagctggcgacagcacgaggaggaacagcggcttttccgagagcgagcccgggccaaggagaaggaactgtgt 
gagagccgagccaggagggctcaagaggctcaacgggacaaagggccagagcctcccagggctgggcccagggcagaacacccacg 
aggggcagagaggggcagcctctggcgctttggcgatgtgccctggccctgccctggtggaggggacccagaggccatggctgcag 
ccttggtggccaggggcccccctctggaggaacagggggctctgaagaggtacttgagagtccaacaggtccggtggcatcctgac 
15 cgcttcctgcagcgattccgaagccagattgagacctgggagctgggccgagtgatgggagctgtgacagccctttctcaggccct 

gaaccgccacgcagaagccctcaagtga 

HUMAN SEQUENCE - GENOMIC 

tagttgtttggggatctgggccttggtacagtatcaaataacaccagaaactactttctggtttcaagggggaaaagaacaactgt 
2 0 ggaatcagactgtcacgacgctaatcctatggtaaatctaaaatcattaatgaggccaggtgcagtggctcactcctgtaatccca 

gcactttgggaggccgaggtgggtggatcacttgaggtcaggagttcgagaccagcctggccaacatggcgaaaccctgtcactac 
taaaaaaaaacaaaaattagccaggcatgatggcacactgtagtcccagctactcggggggttgaggcgggagaatcgcttgaacg 
tgggaggcgcaggttgcagtgagctgagatcgcgccactacactcacagcctgaaggacacagcgagactccatctcaaaacaaat 
^ aaataaaaataaaataaaataactaacataagtcgaccagatttgtggcataacaggagatacagcatcacctatgaaggattctt 

acaatctcagctcactacaacctctgcttcctgggttcaagcgattcccctgcctcagcctcccaagcaggtgggactataggtgt 
gtgccaccatgcacggctaatttttgcatttttagtagagagagggtttcatcctgttggccacattggtcttaaactcctgacct 
caaataatccacacgccttggcctcccaaactgctgagattacaggtgtaagccattgtgcacttggccagaatcctcaatattca 
cacaccactggagctgttttaaagtttccggctttctctgccacataccccaaaattattaaactgatatgattcaaagtcagtat 
30 aaagtagtaagaaaagggtggtcttgtgttaagcatcatccatagcccaattacgaatcctcctgttacataggaactcaacactc 

tgttacaccacagcaaactaaagcttctccaaaattaaagagactattggcctacaagtttcttatccctccaacttgccacaccc 
tcactctcaggtctctttaccttggcttaccttgacattgggcatgtatttagagaagcgctcatattccttgctgatctgaaaag 
ccaactcccgagtgtgacacatcaccagcacagacaccttaggcaggaagtatacggagacatatggtaaatgtagctcttcatta 
tcccctctagggaagtgactgtcacaaaaacacacctgggccgataataaatgacttcaattctgtgatctaaatcatgaacccca 
35 cgcttgcgacagaacatcccccacagctgtcaggttgtcaagggtaacagaggtcatgtgctcatggctctgcaagcatcatgtag 

ttaggacaaaaacacccttcccttatagtcctaaccaaaatcccctccccagcactctccccaaatatacctgcccagtaactggc 
tccagctgttgcagtgtggccaagacaaacactgctgtctttcccatgcccgacttggcctggcacaggacatccattcccagaat 
ggcctgagggatgcactcatgctggactaaaagttggggggggaggaagataaattagacttcagtctccagataactctaccttt 
ttcaccatgccaagcccatttcttaccactcaattctcaaagtctagtatttacctggttcttgccaacttccagacccattttac 
40 ctctctctgctcaattacattcacctcaaaatcagactctcctaattcctcctagctttagcctcctccagatctaggccttccca 

gtcctagtaacaaaccccttgcatctaccaaccgctcaccttcaatgatcctagctctgtccttatttttcttaatctgtaacaat 
tcatgacatttgaatacctgccacagaccacttctcctgcttaggttgctatacttcgggtcacgtaactactacaaccctggaca 
aaatgaaggacttggtacctgacccagaagccagtcatctctaaaccagtcatagaggtttccagagaccacagttggcctggccc 
aacagagggagactacaggtccaagcaggacctttctggaaatttaaaattagaagtcaagtgacaaaattaaaaataagcagaca 
4 5 agaaaagccagtcacaagaatgaatggcagacctggaagtcacttttggatcattagcactttggtgctatcacgaaagaaagaat 

aagcctgtataagcctcctctatccaaaattgtttttgatacttatcccgattttttcttcctcactgtcgccccggctggtgcac 
agtggtgcaatcacggctcactgaagcctcaaccttcacctgcttaatttctgaacgttttgtagagacaggagtctcgctatgtt 
gcccaggcttctcttgcacttttgagctcaagtggccaccctcctgcctcggcctcccaaagtgctgggattacaggcgtgagcca 
ctgcacctggccctgatctagccttaagtataaacccttaccaccacctgagcaacgacaaacacatctttgtattgtacccttaa 
50 agagcccaatgagcactacatgcccaagagaaaatttaccttctgacggatgctcaaagccacagtcgacaatggcccggagcaac 

tctggcttgagcaggaagtcacgaaagccagagctgtggatggagacataggagcccttgacatccttcttggcaggggcctcagc 
cccatctcccccagctgctgtctccacctcatcatcttcatagtccaagagctcattgtccacatcgttctctgccataactgggc 
cggcaggggaagaagggaagggggatctggatgggttctcgcaaaataggtgaaaacaaggggtgaagagtaggggattgaggaac 
agcaaaggaaaacaaagatactatttctaacagaagagctggaggggggaaaaaaaaagcaagacttaatcacgagcacagccttc 
55 accatttttccatccccagttcccactttccctaaaccaggaaacttttacctggaaagaaaaacagatacaaaacataaaaacga 

aaagcaaatataacagaacagaaaaagcagtaccagggaaagtggttaggacagaggttcccaacaagattagcaatcacagtagc 
ggaaaccagaaaagttggaaggggaagaccaacttataaattcttgatctgaaagtaacagtgaggaaatagaatagataataaaa 
ggtaaaatatgactaataacttagtaaagtggaaaatggagatgacaagtagagtcctgaaaagtcctcaaaggaagactccgctt 
tccctattataatcccaccgttatggatgcctaactcagcagccatcagtcaagggtgatagatgagggtcatcactgcgcaaagc 
60 gctcacctttcgaaaagaaaacatcatatggccgccgtccacctcccatagctctcagcctcccacttctcagtatcctcccttcc 

gctgtttaagcaagccttgtgtaattagcatgggggggaggggcggtgcaagacaaatggctcggccacaaaaaaacaaaattcat 
gtctccaccctacaataagaaagctaataggtgacagagaaaggcaatccccgcccaggctttaacaggatctttaccaagtggtc 
tcacatcactgttacgctacgaaggtgagactccttttggagaaacatacaatgacaccaatcgtatcgtaaacacttggaaggca 
ctccaaattaagttgggcaagtcaaggtgagaaaaatccaactgggcccagaaaccagctcctcctcccagtcccaccgagggccg 
65 aaaaagagctcaagaaagaacaaggaaggtgagaagagccccgccctccgcaaataccaagaccaagggacgccgagcaccgcctc 

tcattgatgctgaggcctccaatatgagaagaacccattggaagaagggagcaaaacgaacacaatggcgccgaggacaccatctt 
ggattgggtccccccttagcttcccttccttcccccaggagctctttgctctcgaaagggatgcaagctaaggaaatagcgaacca 
actaggccccagcgaccagaccatcgcctgtgaaaagggtatcaggaacccatgtgacgggatgggtgcggagaagcgcagatgga 
aacggattgtagcgaaggccaaagcttacctaaacagggagagcgcgtatggcggcagcaacagcgacgaaggagggaaatctgcc 
70 ttcacttccggttgcaggcttccctctactccagcctcccgccttcttggctgcaagagcgcaggcgcaagggaccggaaacaggg 

ccttccgcggttatacagatccgtgcgctccaggcttgcctttggaaaatgcctgtctgaaatttgttttaaaaccgtttctaact 
tcactgctacctccagtaacaaaagatataaaggaaactaacgtctcccccccactgttatctttattctcttatcctactcctct 
ccatgcccctcatctcttcgtttaggtttttgccacgcaggtcttctctgtaggcacccctccgtggatgcgcgaggaacgagtgt 
ggcgaaggctgcgagttcccacggggtccttggcccggtagtgaaggtgacctgaggactgctgggcacgcactaggaaccggcag 
75 gccctagctgaggggagggaggagggaagtctcagggaactggattgctcgggggtgtttcccgactctttcccagtcgtggggct 
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ggtgggcggtattttcccaaaaggatgctgtccgaggtagctgatgccctagggccagtgagtcaggaaggtgttctgaatccgag 
cgggaagacggggtctggattcggccccaagtgttaatagtagggcttgagggttatactacattccattaatactgtttttgttt 
ttgttttgagagagagtctcgccctgtcgcccaggcgggagtgcaatgtcctgatctcggctcactgcaaccgctgcttcccgggt 
tcaagcgattctcctgcctcagcctcccgagtagctaggattacaggcgcccgccaccacgcccagcaaatttttgtttttttagt 
5 agagacggggcttcacccatgtatgacctcaggtgatccacccacttcggcctcccagagtgctgggattacaggcgtgagccacc 

ctgaatgaaacatttgctatccccgtctttgagatggggagccacaaaagtaagacctgatgtcctgctgtgtaataaaacaacaa 

ACGTrTGGCCCTCTCCCTGTTAACATACTTAATCATTTAATACTAAGGAGTAGGTACCGTTATTCTCATCTTATTGACAGAAGCGA 
AGCAAAGCAACATATCTCAAGCAGTACGGCTGGTGAGGTTACAGCCAGGATGCAAACATCTCTCATTCTCTATTGTATTCTGCCTC 
10 CCTGCTCAAAGAATCTGGTTAGTAAATACACTGCAGGTTACCTTATTGGTTCAAATTCTTGGTGAAGTAAGCTTGTCTTCAGTGAC 

aaatgaagtaactaattcaagaatggtgtcatagaaggtattttcccaagtatcatttaatttattcaaaagtatttatcaactgc 
ctcccttgtgccacatgttgtcctaggatctggggacacaacggtgaacagccctgttctcacagtgtttacattacaggaaagaa 
aacacataaacacaaatataatgtcaagtatcgataagtggtcagggtgcagtggctcaggcctgtaacccaacccttgaggaagc 
cgagcccgaaggattgcttgagcccaggagtttcagaccagcctgggcaagtgagaccccatctctacaaaaaattttaaaattag 
15 caaggcatagtggcactcgcccgtaatcccagctactcaggaggctgaagtgggaggatcatttgagtccagggggtcaaggctgc 

cgtgagctggaactccagcctgggcaacacagcaggaccttgtctcaaaaaaccagtagcagtaagtgctatgaagaaaatgcaag 
gtaaaggggcaaagagcacttgctcctacactccagcttttctctacagttgcgatctatagtcctcagattcccaaatgaggaac 
catgtttctcactttagagaaataataaagtactacttgttcttgtttctccaagaagtttcaaaggatagccatttgggctgttt 
agggaatatgtaaacaaaaaacaagaaagtgactgaaggccaggcacagtggctcacacctctaatctcagcactttgggaggcca 
20 aggcaggtggatcacttgaggtcaggagtttgagaccagcctgaccaacatggcgaaaccccatctctactaaaaatacaaaaaat 

agccaggcgtggtggcacacacccataattccagcaacttgggaggctgaggcaggagaatcgcttgaacctgggaggcagaggtt 
gcaatgagctgagatcacgccattgtattccagcctgggcaacaagagcaaaactccatctcaaaaaaaaaaaaaacaaagtgact 

tgttacaatgggaaagtaaggtgtcaaggatatagaaaggaagggcatgcatatgagggaacacagtatcattttagatcttagaa 
25 agcaatgagcatctgataagtctttggggaaataggaaaggaggaaaatctaataaagacaaagatcagcaaaagaaaaacaaaga 

gaggctacaaaatgcagttatctacctggaattataagagaggggctaaatgtagtcatctcctctttttggagatcagaaggtct 
ctgggaaaagagaagaaccaatttttcagaaaataactagggtcacagaatgaacaagtggaattagagagccagtgatggacgtg 
aggaaacagctgtgtaggttttgaccagtgagcaggtggtggtaatagtatcacagggttgctacttactgaatcactgctacaac 
atgcaaggaactgtgctagactttacagaatgattcctaatcattgaagcaaccctcacaaggtaggcattattatcatcccagtt 
30 tcacagaggaggacatcgaggctaccaagttaagtagcttgtcctggtttcacagccagcaagtgacagggtcaagagagggaccc 

acatcggccagacactgaagtcaggatgttttccacattcctacttccccatattacaaatttcacagagggtttaggtgagaatg 
acttggaagtttacaaagtcccagtgagggttaaagaacaacaaggagattcagatgtgagcaggatatttataagtgtcacagga 
aaattattggatcctgcctcccaggatttctaggggatggaaagaagacagggattatggtgggaggtgattttgattggaggatt 
tctttgagggagggaactggcagaaggagtcaggccctacggtggccctaggcagaaatccggtagttggggtggacctggggcct 
35 gacgtcgcagaccatgccaagaagctgggccaggacacgctctcggtttctctgctgggagctctgcatgccctgcacctggcgcc 

ttgtagcctgctccacctcagcagacaggttcccctgggagcccatggcctggggggtagggagaggggtggaagagagaaaggga 
AAAGCAGAAAC AGACAAGGG TC CAGG CATATG AGGGG AAAGATCCTGAAA C AAAGCCTAGAAG AAAGG C CCT CT C AG AAAC CACCC 
CCATCCCACAGAAATATCCCAACACCAAAGAGATCAACACAGTCCCCTTTCCCCTTAGACCTAACATGCAACTTCATCCTAAAACA 
GACCGTAATATCCCCACCACCTCACCATCCATGACCATAAAACTCTACCCTCCACCACAAATGTTAATCATACTCCACATAGATGT 
40 TATACTTTACACAGACTGTGGCATTCCGCCCACAAGCTCTATGTGGCCTTCAAAACTCCCAGACTCTCCTACATATCATCACAAAG 

TTTCACCAATGTTGTGGTCCCTGCCAGGGTCCCCTCAGCCTCAGCCCTCTGCCACCATATTTTCTTGTTGAGTCACCCTTACACAC 
CTCACTAGATGCACCCACCAACTTGCAGTGGGGTCTCATCCCGACTCTGCCTCAACTCACCGCCTGCTGCTTGCTCTGGAATTCGT 
GCTCTCGCTCTCTGCGGTATTGCTCCACCTCCATCTGTGCCTCCTCCTTTGCCTGCTTCAGTCGCCGGGCCTTCCCTGGAGGCAGA 

agaaaggacagtgagtggggatggacccacacacacacaatgtaatagcaggagtcagtcccttccagaaagttatacagccttct 
45 ctcagccaaccaggtgccagattctaatatccatccatttcttccctcctaaccagcctccagaccctagctgtcttcccgccagc 

cttgggttttcccaaaatgtttgctgtcccccacccccaattttctttccaaactcctaagggaggaaagaggagactcactcttt 
ctggcatctgccaccttctcagctgcccgcttctcagcttgcagaagctgctggataccttgggactgactggccatttctgttgt 
tatggccgatgctgttttgaatgctgtcaaagtaccagatggctcccaccccccaccgcttacttctcctcctccagctcgttgct 
gcagtcctccactacccctgggtcttagtgctcccctgctcactcagcctcctgcaccgagtgtctctcccaatctcatcctccta 
50 ttgatgactggtcctcctctccagcacttcttgctcaggcagtacccaaaggggccgcctgggagcagcagagaccaggcccaaag 

ctgcgggcttacaacaggttagccatcccagtcggaaaggtctagggatgaggcaggggcggagacgggggagtactgaggtgaga 
gaaggagaacttgattggtggtaacagaggaagcataaagggttgtgaatgcggtgaaaaggtaaggatgtcatcatgcaacctgt 
gttgggaaaagagcattctgggcttaattctaaactaactctctacctttctctctctctccaccatcccgccccctcccctgcct 
cccgttgttaacatctccatctttttctacatatttctcaagtccaaatttttgcatctcacttgccccatcctacgatagtcttc 
55 ttccgtcttttgtctgtattttttcttttttttgatctgtccctgttgttgtcccactgtggtttttgtttttgttttccatgttt 

AATGTGATTTTTATCCTGTCTTTATCTCCrCTATTTTCTCTGTCTTCTCATCTTTTCGTCCATCACTGAACCATCTCCTCTCTCTG 
ccaagttagaggaggcggggaaaaacctccaaataactctcttttctccctcccctcccctcgcctccttttcctcgcctccagtc 
CAGTCTTCTGGTTTCAGACGGCCCCTTTAATTTAAGTTCCCTAGTTTCCCCTGGGAGATCTGGCCAAGAACTACCCGGTCGGGGCG 
GAACGACATCCGGTAACGCCCCTCACAGTTCACTTCCGTCCTCCACCTGCGTCTCTGCTTGCGCCATTTCCTCCAGCCTGGAGTGT 
60 CTCCGCCCTTCCCGCCTCCCGTCTCCGAGCTTCTTAAACACAGGCCTTGGGCCTACGGCTCTGGGGGTACTTGGGGGGGCGGGGGC 

AGGTCTGATGAGTAACCCCTCCCCCCAGGTTCCAGAGGAAGAAGCCTCCACATCTGTCTGCCGGGTACATGATATTCAATTTCTAG 
ATCATTATTGGAGATTATCTGTGACTTTTTAAAACTCAGArTTCTGCTGATAAAAATTTTCCCCATCCGGCCCTGTTGGGTTTTTT 
TAAAGTTCTTTGTTAAAAATTAAAAATTTACCTGGGCTCCTGAGCCTTAAACCAATTATTTACCCTTTTCTCGAATTTTACATTAA 
AAAAATT AAACCTCTG AT CCT ATCACCCC CCTC AAAAAAAATTTTTTTTCAAATCT ATCAT CTG AT AAAGG ATCAGGG TT AGGTTA 
65 GGCCTCATCTCTTGCTGAAGATATTAAAAAAAGACGGAACCAAAGGGAGAAACAACAGGGGATGTCAGAGATGGAGGGAGAAGGAC 

CAGCCAAGGCTGAAGTCCTGACTGCTGCCTTTTTTCCTTCCCCAGCCCAAGAGTTCCATGGCCTCCACTTCCCGCCGCCAACGCCG 
AGAACGTCGCTTTCGTCGTTACTTGTCTGCAGGACGGCTGGTCCGGGCCCAGGCCCTCCTCCAGCGACACCCAGGCCTCGATGTAG 
ATGCTGGGCAGCCCCCACCACTGCACCGGGCCTGTGCCCGCCACGATGCCCCTGCCCTGTGCCTGCTGCTTCGGCTCGGGGCTGAC 
CCTGCCCACCAGGACCGCCATGGGGACACGGCACTGCATGCTGCTGCCCGCCAGGGCCCAGATGGTGAGTCTGCTCAGTGGGGAAC 
70 AAGGTCATAAGCAGCTGACCAGACCTGAAATGAAAGCCAACCAATAGTTGAGAAATAAGCTGGTTATTTGGTCATCAGGACCTAGG 

GAAGGAGTTAACCAAGTTGGCATGTGGCTGTCATTTGTCCCTTTACATTACTGAGCTACCATTGTCTGAAGAACCCAACATTCCCC 
AAAGATCAACTGGTCTTCAAATTTCACATCTGTTTAGATTAGTAGCTACTTTGTTTCTTGACAGATTGTTTGCTCGTAGCCAAAAA 
GT AG CAT AGAAGGTAGG CTC TGG AGTTAG ATTGCCTGG ATTCAAACCC CAG CTCCAAATC C C AGCTCCAC ACTTCATAG CTACGTA 
TTCTTGGACAGGTTACTTGAGGCTTAGTTTGCCCATGTGTAAAAATTAAAATAATAACAACCTTTGCTATGTGCCAGACATTTCTT 
75 ATAAAGTAACACATTTAATCCTCACAACAATCTTAGGAGGTGAGTACTGATATTATCCCCCATTTCCCAGCTGAGGAAACAGGGCA 
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tagagaagtcatttgccagagttacagttattcactggtagagcagagattataacccagatggactagatagagtgtccatgctt 

TTAACAGCTACATTGTCCTGTG'TTATACATTATAGCATTGTACATTGATTGTGCCCATGTTCAGAGTACCCATGTTGTGCCATATA 

TGTTTTGAGAATCAACTGACATAGTACATAATTAGAGTACCTGGCACACACGATAAGCACTTGGTATATGCTGGCGATTGTTGTTC 

5 GCTCACTGCAACCTCTACCTCCCAGGTTCAAGTGATTCTCATGCGTCAGCCTCCCAAGTAGCTAGGATTACAGGCGCATGCCACCA 

cgcccagctaatttttatatttttagaagagatgggttttcgccatgttggacaagctgatctcgaatgcctgacctcaggtgatc 

CACCAACCTCAGCCTCTCAAAGTGCTGGGATTACAGGTGTGAGCCACCACACCTGGCCTTGTTCCTGTTTTTGTTATCAACAGGTC 

CATACTCCCTTAACCACAATTCTAAACTCAAAAACACTCTGAGAACCAACATTTTTCATCAGGCTGCCACCAAAATTCATTTGGTG 

acagaaacctaatctgaactaaagtaagactattatttattttcatcctactgatgtcaatattcatacatttccctgcagaaaca 

10 CTCATGTGTTTGGTTCTTGGGCTGCCTAGGCCCTCCTGGGCTACCTAATATAGAGTGAGTGTACTTTTAGGTCAGCCCTATCAAGT 

CCCAAAAACATTTGAATTCTGCAAAACCTrTTGGCACTGAAGGATTCAAATGGGGAACCTGGTGATATTATAATAGTGGTGGAGGCC 
AGGTGCGGTGGGTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGTCAGATCACGAGGTCAGGAGTTCGAGACCAGCCTG 

accaacatagtgaaacccccatctgtactaaaaatacaaaaattagccaggcatggtggcacacacctgtagtctcagctacttgg 

GAGGCTGAGGCAGGAGAATCACTTGAACCCGGAAGACAGAGGTTGTGGTGAGCCGAGATTGCACTACTGCATTCCAACCTGGGCAA 
15 CACAGCAAGACTCCGTCTCAAAAAAAAAAAAAAGAGTGGrGGAAGCAGCTCTTTATAGGTAGAGCCCTGCTTACTAGAATAAAAGC 

TGAAACCTTCTTTCCCCATCTAGAGATTTCCTTCTGGAGTAAGAACATTACAGGAAAACCTCTAGATCCAGATGAACAACCCTAAC 
ATCCCCCAGCTCAAGTATAGACAGAAGGCCCCTCCCCCAAAACTCCCCCAAATGGTCAAAAAACCCCCTATTTAAAAATTTCCTTT 
AACGTACCTGAGATAGGCTAGCATATTCAGATTTGTTTCTTGTTGTTTTTACTTAAAACAGAGTAGGTTTACTGAGTGCAGGCATC 
TAACTTGACAGCTCATATTGTAAGAGGCAGGACCCTGGAAGGCAAAAGAGCAGATTACCCCGAAGCAGACCTGCATCCAGACCCCA 

20 gctctgccatcaacagggacatgcagcttacctctgtgagcccaatttgcctcgcaaaaatgggagttttgttttttgttttgttt 

TGTTTTTTTGAGATGGAGTTTCCCTGTTGTTGCCCAGGCTAGAGTGCAATGGCGCGATTTCAGCCCACCTCAACCTCTGCCTCCTG 
GGTTCAAGAGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCATGCACCATCACGCCCGGCTAATTTTGTATTTTTG 
GTAGAGACGGTTTCTCCGTGTTGGTCAGGCTGGTCTCAAACTCCCGACCTCAGGTGACCTGCCAGCCTAGCCTCCCAAAGTGCTGG 
GATTACAGGCGTGAGCCACCGCGCTCAGCCAAAATGCCCCTGATAGTGTGGTAGGGATTTCCnTATTGTTTGTTTGCTTGTTTGT 
2 5 TTTGAGACAGGGTCTCATTCTGTCTCCCAGCCTGGAGTGCAGTGGTGCAATCATGGCTCACTGCAGCCTCTACCTCGTGGGCTCAA 

GCAGTCCTCCCACCTCAGCCTCCCTAGTAGCTGGGACTACAAGCACACACCACCATGCCCAGCTAATTGTTTGTATTTTTGGTAGA 
GACTGTTTTGCTATGTTATCCAGGCTGTTCTGCATCTCCTGAGTTCAAACAGTCTGCCCACCTCGGCTTCCCAAAGTGCCGGGACT 
AGAGGCGTGAGCCACCACACCCAACTCCATTGTATTGAATTTTAAGAAGCTGGTGAGACTGATATTATCCCATTTACAGATGAGGA 
AAGCAGGGCCCAAAAGGTTCGGGAACTTGTCTGAAATCTCACAGCTCTCAGGTCATTGTCTTCCAAAGGGGGACCCAAGCTCAGTG 
30 CCTTCACTCCCAGACCCTGGTGTCCTCTCTGGCCTTATTTACTCCTGGTCCTCTGCCAGCCCTGCCACCAGATGGCCTTCTAACTC 

CTTGGTTGAAAGGCCCATCTCATTCAGCTTCCAGCTTCCTTTTTCTTTTCCTTTTGAGACGGAGTCTTGCTTTGTCGCCCAGGCTG 
GAGTGCAGTGGCATGATCTCGGCTCACTATAACTTCTGCTTCCTGGGTTCAAGCGATTCTCCTGCTTCAGCCTCCCAAGTAGCTGA 
GATTACAGGCACACACCACCATGCCCAGCTAATTTTTTTATTTTTATTTATTAATTTTTAAATTTTTATTTGTTTATTTATTTTTG 
AGACGGAGTCTCCCTCTGTTCCCCAGGCTGGAGTGCAGTGGCAGTATCTTGACTCACTGCAACCTCCGCCTCCTGGGTTCAAGTGA 
35 TTCTCCTTCCTCAGCCTCCTGAGTAGCCGGGACTACAGGAGCCTGCCACCATGCCCGACTAACTTTTGTATTTTTAATAGAGATGG 

GGTTTCACCATGTTGGCCAGACTGCTCTCGAACTCCTGACCTTAGATGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGGATTACA 
GGCATGAGCCACCATGCCCGACCTAATTTTTGTGTTTTTAGTAGAGATGGGGTTTCAACATGTTGGCCAGGCTGGTCTCAAACTCC 
TGACCTCAAGTGATCCACCCACCTCAGCCTCCCAAAATGTTGGGATTATAGGCATGAGCCACCGTGCCCATCCCACAGAATGTCTT 

ttggttttgtttttgttttctgttttgttttgttttgtttgaaaaggagtctcattctgtcgcccaggctggagtgcagtggcaca 
40 atctcggctcactgcaacctccacctcccaggttcaagagattctcctgcctcagcctcccaagtagctgggactataggcgtagg 

GACTGTAGGCGTATGCCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGACACGGGGTTTCACCATGTTAGCCAGGArGGTCTC 

GATCTCTTGACCTTGTGATCTGCTCACCTCAGCCTCCCAAAGTGTTGGGATTACAGGCGTGAGCCACAGCGCCTGGCCAAAATGTT 

tttatgtttatttttcttagtatgaaactccagcgtattaaagagcattgagaacggttgatctggtaaatcgctataaaggcggc 

45 gatctcggctcactgcaagctccgcttcccaggttcaagccattctcctgcctcagcctcccaagtagctgggattacaggcgccc 

gccaccacgcccagctaattttttgtatttttagtagagacagggtttcactgtgttggccaggctggtctcgaactcctgacctc 
atgatccgcccgccttggcctcccaaaatgctgggattagaggcgtgagccaccgcgccaggcctaaagggggcatttctaatact 
ggagaaaggtgaactttttttttttttttttccgagacagagtctcgctgtgtcacccaggctggagtgcaatggcgcaatctcag 
cttgctacaacctccgcctcccgggttcaagcaattctcctgcctcagcctcctgagtagctgggcacctgccatcatgcccagct 
50 aatttttgtatttttgtagagatgggggtttcaccgtgttggccaggctggtcttaaactcctgtcctgacctgaggtgatccacc 

cacctcagcttcccaaagtgctgggattacaggcatgagccactgtgcctgaccaggtgaactattttataaataatattggaaca 
tttggctcatctagggaaaaacaagagtcccacctcacacctaatcaaaaagtaaattccagcagattaaatacctgaatatgaca 
ggaaggtacacaccaaattcatgggacagatggcctggggaggaatgaaacttggaaggcggtatcacggtaaactacctttatct 
gtgatgattttatttccttaaaataaattatactacaaacatgacagtacattaacaaaccctgtggtaggaatggggttgtgtat 
55 tgtattatactttgtatttttgagagttttttaatttcttttttgttgttgttgagacagagtctcactctgtcacccaggctgga 

gtccagtcgcgcaatcttggctcactgcaacctctgcctcccgggttcaagcagttctctgcctcagcctcccaagtagctgggat 
tacaggcatccgccaccacgtcaggctaatttttgtatttttagtggagacggggtttcaccatcttggccagactggtcttgaac 
tcctgacctcatgatccacccaccttgggctcccagagtgctgggattacaggcatgagccaccgcgcctggccgagttttttaat 
ttctaaaaataaaaatgagtatacatctaaagtagtagaagaaaatgcagagaatgttttataatcttaaaatagagccttcctaa 
60 gagtgaagtgaaataaaaagtcagaaaataatatattgatatagatttaactacatgaaaattttaggccgggtgcggtagctcac 

acctgtaatcccacactttgggatgccaaggtaggcagatcacttgagccaggagttcaagaccagcctgaacaacacagtgagac 
ctggtctgtacaaaaaatacaaaattagccaggcgtggtggtacgtggctgtcgtcctgtagtcccagttactcaggaggctgagg 
tgggaggatcgcttgagcccaggtggggcagagtttgcagtgagcaagatcatgccaccgcactgcagcctgggcaacagggtgag 
accttgtctcaaaaagaaaaaaaaagcttttttaaagatagatagaagaaaatgtttgcaatatgtataacacatacagtatatag 
6 5 aaccctcatatcaatatatataatttccaaagaaaaagtggataaagaatatgagcaattcattcacaaaaaatacaaatagccaa 

aagacatgaaaaagaaaaaaacattgttaataaaataattttttaatctatccaactggcaaaattaaaagggttgatgatattca 
attttggtaaaggaagacataggcacacttgtatattggcacaaacttattgagagcagtttgaccaaattgcgcatgtcctttga 
ctcagaaattccacttatgaaaatctacccccacagaaagactgtaagatactcatgaggctgaacattttttgaaacaaagtcta 
tcgatattggggtaaggagatttgttttgtacacacagtggaacactaattataaagtcgtcaaaaagtatgaggtagactgtata 
70 tattcctgtggaaaaatataaatgagatgttaaatgaaagaagcaagttgccaagcaatatttgtagtatggttacatatctccaa 

ataaatgtgtcatatgtatgcttttaggtacaccaaggtgggactggaagggatcacagtacactgttaatagttatcaaatttgt 
tcgtccttctttaaaaagaaaatttcaacttaattatatccctttcacattaaaatgtcaaataaaattgggggaaaagccaccta 
cagccccaccacccataggctagaatttttacatattttttgccagtctattttttttctttttttttttttttttttgagatggg 
agtctccctctgttgcccaggctggagtgcactggcatgatctcagctcactgcaacctctgccttccaggttcaagtgattctcc 
75 tgactcagcctcccaagtagctgggattacaggcacatgctaccacgcctggctaatttttgtatttttagtagagacagggtttc 
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accatgttggccaggctggtctcgaactcctgacctcaggtgatccacccgcctcagcctcccaaagtgctgggattacaggccat 
gagccaccacgcccggcctctttttttccaaccataggatttggtctcttgttttagacagttattatctgatcctctctctctct 
ctcttttttttttttttttttttttttgagatagagtctcaCcctgtcacccaggctggaatgcagaggcgcgatctcggctcact 
gcaacctccgcctcccaggttcaagcagttctctgcctcaacctcccaagtagctgggattacaggcgtcagccaccacgcctggc 
5 taattttatatataatataaaatataattatatatatattttgtttgtttgttttagtaaagacgggttttcaccatcttggccag 

gctggtattgaactcctgaccttgtgatccattgtccccccccccagcctcccaaagtgctgggattacaggcgtgagccaccgtg 
cctggccacatctgatcctctctacagttttgtagccagcttttttcaaacacatgcctcagttgtagtggctgtttaatattatg 
tttttatagttggaggccctactccttaaaacctatgaatgtaaacctcccatgcaagcctgagcactcaccatgctcaccacctg 
agctcaggtggggaacaagcgaatgagagacaggaccaggtactttctgggtgggacaagttgagagggtctgtgacaggtcacag 
10 cagcactagggagaagtgccccccccaccaaccctgatgtgatttgggtagggatggtgggccttcgccagccacacctgggccat 

tctgtcttcttgccttcctggccttgccttcccctattccagctttctgccaggtaaacagtactttccagcactaccaaataaag 
atttaaggactgctagcccatttcctcttaccccggggaaagaaagtaggtccacaggaaggaaggctgcctccctccccttcttc 
tatcccccaagtgaaagaggtggttggtggccacagcaggtgggcctggccaggatgcctgggttggcagtgaaggaagtagcatg 
gcactcagctaaccttgggccagatgcagcaaggttgggactgaagaaaaggggagttcaggaacgtcggttcctctcctgttttc 
15 tctcagcccatgggtgagaccctctgtcacactccactccctttcccctgccctaggtcagcagtcatttggaaagagcttgctct 

gccgccggccatagttgttgccggttcacctccccacccctctcccatcatcccctggtaaggctggctgagagaaattcccctga 
aaacatttattttactcagtttattgataagtgataataaaagataagtattacatatttgtgtatttattaatggcccagagtag 
agcattcagatattttcccagtctgatatatggtttcaggtgagaaaataagggatttatatagtgacaatatttttaagtgaaaa 
gtggaatacatagtcaaagaatttgggcactgccttggtggctggaggcaggtcagaaaatgtcagttggcatggtagaacttcta 

agtgcagtggcacgatctcggcttactacaagctccacctcccgggttcacatcattctcctgcctcagcctgccgagtagctggg 

actgcaggcgcccgccaccaggcctggctaattttttgtattttttagtagagatgggatttcaccatgttagccaggatggtctt 

gatctcctgacctcgtgatccgcccgcctcggactcccaaagtgctgggattacaggcgtgagccaccgcgcctggccgagaatat 

tttaaactaccacacttaccatgcatgtggtaaactatcagtctgtatttatcagtgatggttatttcctaatacccaggaggcat 

2 5 ccatgtgagccacccttccattgctttaagaccaagggagcgagtgaccagcaggattcaagatggcagctctgccgaggagtggg 

agtcccagctaacttctgctccctgctctcccaccaacagcctacaccgatttcttcctcccgctgctaagccgctgtccctccgc 

catgggaataaagaataaggatggggagacccctggccaaattttgggctggggacccccctgggattctgctgaagaggaggaag 

aagatgatgcctccaaggagcgggaatggagacagaagctccagggtgagctggaggacgagtggcaggaagtcatggggaggttt 

gaaggtgagaagtccactgctatccacagctgcccttccccactggctgctttccatctgcatgaatgcgtcacactaggctcctc 

3 0 tgccccctcctctgtgcttccctgcttcttggggcccatcaccttctcacagcctctctccaactacccccatcccaccctcccaa 

acaggtgatgcctcccatgaaacccaggaacctgagtccttctcagcctggtcagatcgcctggcccgggaacatgcccagaagtg 
ccagcagcagcagcgagaagcagagggatcctgtcgacccccacgtgctgagggctccagccagagctggcgacagcaggaggagg 
agcagcggctcttcagggagcgagcccgggccaaggaggaagagctgcgtgagagccgagccaggagggcgcaggaggctctaggg 
gaccgagaacccaagccaaccagggccgggcccagggaagagcaccccagaggagcggggaggggcagcctctggcgatttggtga 
3 5 tgtgccctggccctgccctgggggaggggacccagaggccatggctgcagccctggtggccaggggcccccctttggaggaacagg 

gggctctgaggaggtacttgagggtccagcaggtccgctggcaccctgaccgcttcctgcagcgattccgaagccagattgagacc 
tgggagctgggccgtgtgatgggagcagtgacagccctttctcaggccctgaatcgccatgcagaggccctcaagtgaccctaggg 
aagaagcaagaaacttcggggctgcagcctcaggatgaggcagaaggaagggtaagggaaaggatggggaccacaaggaagagcca 
ggtgctgctcagcagaggatatgggtgggagcgaaagttgtaacaagtgggggtggggggtgcgggccgccaccactgctccttga 
40 ctctgccgtttcctaataagacctggttccacatctcactcccagtgtctcctctgtctttttccattgctgtggttttcatcacc 

catgacatctcctttcccgccccgcctgctgaaacccacagctcccacacacctgcaacacacacgcacacgctaacacgggctct 
gagctggaggcaagaagcctctgcatgccccctcagttcagccctaagaaggcccagtttgccatccagtctcactccactcccta 
cactggggtcttgtccaccctgcaatctgtggctggagaaatagatgcgaacagaggcaaaaaggggaacaaaaccagtttccctc 
ccctccctggctccccaagctgaaccacatcctcctccccacttaacacccccttcccccaacacagggctttccctttgctgagt 
45 cactgaatgagcgagttgggggtagccggcgctggggggccatgaggaggctgggggaggatggggaatacaagcagaatggctgg 

aggaagagccctgtgggggagtggaatttcagttgctaaaattaggagcaggggaaggaggtggaaagagcaaaattatgtaacat 
gggttgtctgttcttgggcaactggagctccacacccaaagccagccaggctgctggctccatccatctctgccctctagcttgtc 
agttgtatctctcttcctccagggccccaatcctcatctccgccattcagctgctgccccatcctaaacctgagttcatctctggg 
cagcccaggcatggccttccctataaacatttccttttccaagaaccagtagttgaagtcctgagaggtggagggagagtctggga 
50 ttcccacggaggagagaggggggctccctggaaactaagataggtagaccccactaccatcgcccaggacacaactgggaacttgg 

caaaaagaaaggacagggctgcaaggagagtacagacatgtgctggtgagtgcactgtctgcatagttacaccagagcatcttatc 
aatcagaaacttatctttcaggttttgagcccagttctctacaggagaatcccaggagtggaagtggaaggcagtagaagacaggg 
agggcacgcctctgggaacacgggaacatgggtgggcatgagatccttgaataagacagcctgaagttcggaagagaccaaggcct 
ctgaaggaccaggcagatgttcagggtgcaggagggggaagggctggtgagaaagatcctgtgagaggaagctgctgtgattcaga 
55 gaagagacttcaagctgtgtgtgaccctggcgtccggttcctctcacaggctggagcttttcggaagtggcatgcaaagagtccag 

gtttggccttggggggagttggggttaggatccctaagctggaggttgagaagtaaattacagaaaactctggtgaccaaatttgc 
tcctccacccaggagatttctcactggtttttaagcacatcatttccccttctgcaagagttacataaaaccaaagcaaaataagc 
cctgaaacctgggcccaccggaccacagtcttttcaacgtcccttcctggtgtctggcccccagccctggtgggggttcccctgag 

AT AAGGGCTGTT CACTTT CTCTGACCACATGGTTTCCGCTTCTGTGTCT CTTGTTTC CTAGGCTGAT AAAAATACTG AGCCCT AG A 

60 ggccctggcttcctctgaccccttggggcaggcagcaggcatcctgtccagcatggtgggggcagggacaggggccagggattccc 

aaggggtgactcagtgcctgccatgaaacagtgggtaggtggaagtgtatctctgctctctagagctggcaccaggagttgagtct 
cagtggaggatgcattgggattcaattggaggaacaggcctggaaaagaataatgagattgaagagggtcagtttgaggactcagg 
ttggggcaggtttggattaagttaggaaaaggatctgggagggactctgttcagtgtaggtcaactgagcattatgtagcccaaag 

AT AAATTT AAACCCTGCTT CAAGCTT AC AATCTAGTGGGGAGG CAG ACCCAT ACCT AATT AACTGATT CAAGGCATG ATG AG TAAA 
65 CTTTAAGATGATTACAGAAAGAGGGGAGATTAAGTCCATTTGAAAGCATCCAGGGAGCCTCTGAGGAGACAGCATTTGAACTTGCT 

CTAATGAATGGGTTCACTAGGTGGAGGTGGATGGAAAGGTTCCATAGGCGAATAACACGTCTTGAGCGAGCCTGACAAGTCAGAAA 
ATGCAGTATGTTCTGGGAAAGGAGCGTCCTGAGGGAGAAGAAGCACAGGTGTGAGGGAACATGTGATGAAGAAAGGACCACAGAAA 
GTCAAGGTCAGAGATTGGACTGCATCCTGTGGGCAGTGGTCCAGGTGACGATGAAAAAGAGGGAGAACAGGTGAGTGCTGCAGTAC 
AG ACAAG G AGTAAG AAAACGG C C AT CAT CTTGTG AATTAATAC CTACTGTGTG TTAACCAGCCCTTTTCCT AACACC ACAAATCCT 
7 0 CTCAACGTCTGTCCAAAAGGTGGGTGGTGGTGGCCAGGCACCTCACTCCTGTAATCACAGCACTTTGGGAGGCCAAGGTGGGAGCA 

CTTTGGGAGGATCACTTGAGGCCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATATAAAAACT 
AGCTGGGTGTGGTGTTGGGCACCTGTAATCCCAGCTACTCAGGTGTCTGAGGCACAAGAATCACTTGAACCCGGGAGGCAGAGGTT 
GC AGTGAGCTG AG AT CATG CCTCTG C TC TCCAG TCTGGGTGACAG AG CAAGACT CTGTATCCAAAAAAAAAAAAAATTATTAAG CA 
CCTATTAGGAGCAGGGCACTGCTTGACAATAGGTATAAATAATAAAGTCACTGCCTTCATAGAACTTGCAGTCTAATGAGACAGTA 
75 TACAAATAATAACTATACATTATAGTTATAATGTATAGGTATGCCTGCTTAGGGTAATAAAGTGCTCAATGAAGGTTTGAGGTACC 
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AGCATGACTCTCAGGTGGAGATTTCCAGAAAGCAGGTCTGGAGCTCAAGAGAAGTTGGGTCTGGAGGAACAGATTTGGGCATCATT 
CCCTTCCCAGTAGAGGTTGAGCCTTTGAGTGGACAGGATCTTCAAGGGAGGGGGCGGAGTGACCAGAAGAGCCCTGAGCATGATCA 
AAGG AAG AGAACCAAT AAAGG AGAGGTTGGGGAG C AGT CAG AG AAG CAGGG CACGGGGGGCGGGGG ATG CCAAGCAG AGACAGGG C 
AGCCATGTTTGAGGCTTCAAAGAGGTCTAGTAAATGAGGGTTGAAAAGATTGTTGGGTTCAGGAACTAGACGATTACAAATTTTGA 
5 GAAAACCGTTTCCATTTAATAGAGGGGCAGAAATCACTTTACATAGGTTGAGGAATGAGTGGGAGGTGAGGAAAAGGAGGTGGTGG 

GCATGAGGTCAGAATGGTGAACACAGAATAACTGAGAATCATCTCTTAGTTCTACCCACAGATTTTACAGTTGAGGGAAATTTTAC 
CAGTTCCTGAAAAAGTGGTTCGTTAAGGGGGCTAGTCTTTTGAGACATCACACGAAAACGGAAGGTGAGATAGACTGGACATTTGA 
GGGAGAAATATTACCAAGGAAGGATCACTACTTC 

10 HUMAN SEQUENCE - mRNA 

CCGAGCTTCTTAAACACAGGCCTTGGGCTACGGCTCTGGGGGTACTTGGGGGGGCGGGGGCAGGTCTGATGAGTAACCCCTCCCCC 
CAGGTTCCAGAGGAAGAAGCCTCCACATCTGTCTGCCGGCCCAAGAGTTCCATGGCCTCCACTTCCCGCCGCCAACGCCGAGAACG 
TCGCTTTCGTCGTTACTTGTCTGCAGGACGGCTGGTCCGGGCCCAGGCCCTCCTCCAGCGACACCCAGGCCTCGATGTAGATGCTG 
GGCAGCCCCCACCACTGCACCGGGCCTGTGCCCGCCACGATGCCCCTGCCCTGTGCCTGCTGCTTCGGCTCGGGGCTGACCCTGCC 
15 CACCAGGACCGCCATGGGGACACGGCACTGCATGCTGCTGCCCGCCAGGGCCCAGATGCCTACACCGATTTCTTCCTCCCGCTGCT 

AAGCCGCTGTCCCTCTGCCATGGGAATAAAGAATAAGGATGGGGAGACCCCTGGCCAAATTTTGGGCTGGGGACCCCCCTGGGATT 
CTGCTGAAGAGGAGGAAGAAGATGATGCCTCCAAGGAGCGGGAATGGAGACAGAAGCTCCAGGGTGAGCTGGAGGACGAGTGGCAG 
GAAGTCATGGGGAGGTTTGAAGGTGATGCCTCCCATGAAACCCAGGAACCTGAGTCCTTCTCAGCCTGGTCAGATCGCCTGGCCCG 
GGAACATGCCCAGAAGTGCCAGCAGCAGCAGCGAGAAGCAGAGGGATCCTGTCGACCCCCACGTGCTGAGGGCTCCAGCCAGAGCT 
20 GGCGACACGAGGAGGAGGAGCAGCGGCTCTTCAGGGAGCGAGCCCGGGCCAAGGAGGAAGAGCTGCGTGAGAGCCGAGCCAGGAGG 

GCGCAGGAGGCTCTAGGGGACCGAGAACCCAAGCCAACCAGGGCCGGGCCCAGGGAAGAGCACCCCAGAGGAGCGGGGAGGGGCAG 
CCTCTGGCGATTTGGTGATGTGCCCTGGCCCTGCCCTGGGGGAGGGGACCCAGAGGCCATGGCTGCAGCCCTGGTGGCCAGGGGCC 
CCCCTTTGGAGGAACAGGGGGCTCTGAGGAGGTACTTGAGGGTCCAGCAGGTCCGCTGGCACCCTGACCGCTTCCTGCAGCGATTC 
CGAAG C CAG ATTGAG ACCTGGG AGCTGGG C CGTGTG ATGGGAGCAGTG ACAGCCCTTTCTCAGGCCCTGAATCG CCATG CAG AGG C 
25 CCTCAAGTGACCCTAGGGAAGAAGCAAGAAACTTCGGGGCTGCAGCCTCAGGATGAGGCAGAAGGAAGGGTAAGGGAAAGGATGGG 

GACCACAAGGAAGAGCCAGGTGCTGCTCAGCAGAGGATATGGGTGGGAGCGAAAGTTGTAACAAGTGGGGGTGGGGGGTGCGGGCC 
GCCACCACTGCTCCTTGACTCTGCCGTTTCCTAATAAGACCTGGTTCCACATCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

HUMAN SEQUENCE - CODING 

3 0 ATGAGTAACCCCTCCCCCCAGGTTCCAGAGGAAGAAGCCTCCACATCTGTCTGCCGGCCCAAGAGTTCCATGGCCTCCACTTCCCG 

CCGCCAACGCCGAGAACGTCGCTTTCGTCGTTACTTGTCTGCAGGACGGCTGGTCCGGGCCCAGGCCCTCCTCCAGCGACACCCAG 
GCCTCGATGTAGATGCTGGGCAGCCCCCACCACTGCACCGGGCCTGTGCCCGCCACGATGCCCCTGCCCTGTGCCTGCTGCTTCGG 
CTCGGGGCTGACCCTGCCCACCAGGACCGCCATGGGGACACGGCACTGCATGCTGCTGCCCGCCAGGGCCCAGATGCCTACACCGA 
TTTCTTCCTCCCGCTGCTAAGCCGCTGTCCCTCTGCCATGGGAATAAAGAATAAGGATGGGGAGACCCCTGGCCAAATTTTGGGCT 
35 GGGGACCCCCCTGGGATTCTGCTGAAGAGGAGGAAGAAGATGATGCCTCCAAGGAGCGGGAATGGAGACAGAAGCTCCAGGGTGAG 

CTGGAGGACGAGTGGCAGGAAGTCATGGGGAGGTTTGAAGGTGATGCCTCCCATGAAACCCAGGAACCTGAGTCCTTCTCAGCCTG 
GTCAGATCGCCTGGCCCGGGAACATGCCCAGAAGTGCCAGCAGCAGCAGCGAGAAGCAGAGGGATCCTGTCGACCCCCACGTGCTG 
AGGGCTCCAGCCAGAGCTGGCGACACGAGGAGGAGGAGCAGCGGCTCTTCAGGGAGCGAGCCCGGGCCAAGGAGGAAGAGCTGCGT 
GAGAGCCGAGCCAGGAGGGCGCAGGAGGCTCTAGGGGACCGAGAACCCAAGCCAACCAGGGCCGGGCCCAGGGAAGAGCACCCCAG 
40 AGGAGCGGGGAGGGGCAGCCTCTGGCGATTTGGTGATGTGCCCTGGCCCTGCCCTGGGGGAGGGGACCCAGAGGCCATGGCTGCAG 

CCCTGGTGGCCAGGGGCCCCCCTTTGGAGGAACAGGGGGCTCTGAGGAGGTACTTGAGGGTCCAGCAGGTCCGCTGGCACCCTGAC 
CGCTTCCTGCAGCGATTCCGAAGCCAGATTGAGACCTGGGAGCTGGGCCGTGTGATGGGAGCAGTGACAGCCCTTTCTCAGGCCCT 
GAATCGCCATGCAGAGGCCCTCAAGTGA 
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Table 35 

MOUSE NOMENCLATURE 
ICSGNM Flt3 

Celera mCGl2743 

5 

HUMAN NOMENCLATURE 
HGNC FLT3 

Celera hCG96642 

10 MOUSE SEQUENCE - GENOMIC 

GCTCTGTACAAGGTCATTTTCCAGACAAGGCCAGCCACCTGTGTTCAGGGACACTCTCCAGACAGAGACAGGGAAGCCCCACTAAG 
AAAGGGAGACCCCATTTTGCTCTATCTGGTCTTGGTGGACTGCTACCATCATAGCGAGGTTCTCCAACAGCTTTCCTGCTCAGTCA 
CATATACTCAGATGTCACCGGCTTTTCTCAGACCACATTGCAAGGGAACCCATCTGTGTATCTGACTTCGTTCTTCATGGACTGTA 
GCTGCCTATGGATGGGGCAGTCCTGACGTCTATCCTTGGAGTCCCAGAACCTGGTACTAGACACGTGCCTAATGAATCCTTGTTCT 
15 GGGAATGTCCTTAGTGAGTCATGACAGTGGGCACTGTACTCATGCTGGGTGCCTAGGGATTGGGATGCCCGTGAGGGCTTCAGCGT 

AACAGCCACACATAGGTGATGCCACATAGTGTGCAGGCTTTCGTCACGTGAGCAAGCCGAGGAAGCAGAGCAGTATAGAGGCTCAC 
GGGGAGGCCTTGCTCATGTATATCACTCACCACATGGCTCTTTTACTTGTACCTGGAGGAGATTATCTTACAGAGAGCCTGTCCCT 
GGGTCCTCAGCAAGAGGAGTATGTCCTCTCAGTTTCTGAGTCATCTCTCTAGCTCTAAGATCTCATCCCTAATGCAAATCCrGTCT 
ACAAAAGATGATGGGCTCTGTCTGAGTTCTTCTTCTGTTTCTTTTTTGGACTAGCCCAAACCACAGCTCAACTTTGTCTATGCTTT 
2 0 CTTTCATTAAACTGACAAATTTTTAAAAAAATCATGTATGGTAGGTCTCTATGTTGATCAGCCTGGTCTACAAAGGAGGTTCTAAG 

TTAGATGGGGCTAGAACCATATATATATGTATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTATGTATATATGTATGTATCACA 
TATATATCATAACATGATATATGTGATATATGTATATATGATATATGTGTGTATATATGATATATATAATCCTTATACAAATATCA 
ATATCTAATTTGTAAATTTCCTTTTTACAGAAAAAGGGTTTATAAACGCTACCAGCTCGCAAGAAGAGTATGAAATTGACCCGTAC 

gaaaagttctgcttctcagtcaggtttaaagcgtacccacgaatccgatgcannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

2 5 Nf^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtJNNNNNNNNTmNNNNNNNNNNI^CAATTCCCCGGCCCCCATCC 

CCGGTATCGAGCACCTCTGTCCCCGAGCTATAGACTTAGCCCCCTCAGTCTGTGAGTTGATTTATTGTTGAGTCAGAAAACTGAAG 
ACTGAAAGCAAACCGCACCTGTGAGGAGAGCCACTTTTCCTTCTCTTCCGGGACTAAAGCCTGCTGCATGAAAACAGAATCCTGGC 
AGTTTTCTGTCAAGAGACTGTGGTTTCCTGTCTAAGTGCTGCGCTCTGACAGTACCGGGCGGCTAAGTGCGGTTGTGAGTGATGGG 
GGAGTCGGACCTCCTTGCCAACTGAAAACATCTGCCCTAGGTGTACTGATTTATGTTCTCAAACACAAATGCAGAAATAGCCCGAG 
30 CATAAGTCACAAAAGAGGATCTCCTTCTCCTGGGGGTTTGTTCAACTCTGGTCTAGAGTGTTCTGGAGGCGAACGTCTCATTCCTT 

CTTTGAAAAGCAAAAGCCTGCTTTCCCCGGTTTCTTCTGTTAACTATGGTGCCTCTTCTGTCTTTCTCTCCTTTACAGATTTTAGT 
TTTAGCCATGTGTATGTGGGTGACAGTCTGTGTGTGTGTGACTGCGGTGTCCCTGGAGGCCAGAGGCTTGGGATTCCCCTGGAGTT 
GGAGTCACAGTGGCTGTGAGCTGTCCCACGTGGGTACTGGGAACCCAGCTCAAGTCCTCTGCAACGGCACTGTGGGTTTGCTCTTA 

TT CG CTGCACCAAATCTG CAGCACAG CTCATGGAG AAAC ACTG TCTC AAC AACAACAAC AACAG ACAG ACAAAAAACCAAACAC AC 
35 AAAACAGGAATGTAGAACATCTCATTAATAATTTTCACACTGAGGCTATGCTTCAATGATTGTTTGAGGTATGAGAGTTACAGAGA 

TCAACGAATGCACTCAGCTTTCCCCTCTCTTTACTTCATATACATATCTGCAGGGGACTTAAAAGGAAAACGAGGCAGCTGTCTGT 
TGCTCrGGTCACTGTGACAAGAGCTGACCTCTTTCTACCCTCTACGCTGCTCCTAGTGTTTCTTTCATGATAGTATGCTTTTTTTT 
AAAAAATTCCCATAAGTGATTTATAATTGGTCTTTGAGAAAGTGTGTGTGTGTGTGTGTGTGCACATCTATCTGTATCTCTCTCTC 
TGTATGTCTGTGTTTATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGrGTGTGTGTGTGT 
4 0 GTGTGTGTGTAGGATGGATTCCCTGGATGGAACTGGACTTATAGGCAGTTGTGAACCACCTCATGTAGGTGCTAGGAATCGAACTC 

AGGTCTTCTGGAAGAGCAATGCTTGCTTTAAACCCCTGAGTTCTCTCTCTACCTCTAAATTTGCCTAGGGGGGTAGGGGTGTCTTG 
TGGGGTGTATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGCGCGCGCGCACCCATGTGCAGAGGCCAGA 
TCAACATCCTCTGTTGTGCTCCACTGTTTTTTAAAACAATACTTCATGTAATGCTTATGAGTGTTTTGCCTGCATGTCTATCTATG 
CACGTGTGTCTGCTGGGGCATCAGGTCACTTGGAAATGGAGTTATGGGTGGTTGTAAGCCACCATGTGGATCCTACGAATCATGCT 
45 TTTAACCTCTGACTCATCTTTCTAACCCTCTCAACTATTTTTTTTTTTTTGAGACAGACTCTCTCATTGAACTTGGATCTTACCAT 

TTTGGCTAGACTGGCTGACCTCCATACCCCAGCACTAAGGCTACAGAGCACGCACTAAGGCTACTGCACTCAACTTTTACATGGTG 
GGGATCTGAATTCAGATTCTCCGGCTATACTACAAGCTTTATATACAGAGCCACCCTCTCTGCTTCCTATTTGTATTATTTATTTA 
TTTATTTATTTATTTATTTATTTATTTATTTATTTATTGGTGGGGAGAAGGGGACAGTTTGAGAAAGGGTTTCTTTCTCTCTGTAT 
CCCTGGCTGTCCTGGAACTTATTATGTAGACCCGACTGGACCTTACACTCACTGAGATCTTCCTGCCTCTGCTTCCTGAGTGCATC 
50 AAGCTATGCACCACCACCACACCAGGCTCGCATAAGCTCTTATCCAGAACTTGAATTCCAGAAGGAGAAGACAGGGAGGAACGGAT 

GACCATGGAGCCTGTTTTCAGGATAGCTGGCTTGCTGGCCCCTCTGTGGTCGTGTGAGAGCTAACACAGCCTTAGGGACTCCTGCT 
GCATTCCAGGATGGTTGTGAACCTGACTCAGGTGAAGGAGGGGATAAACCTGGTTTAACCAATGGTAAGGTCGCGATGCAGCAACA 
CATTTAATCCTAGCAGTCCAGGGGCAGAGGTGGCTCATCTTTGAGTTCTAGGCCAGCCTAGGCTACACAGTGAGTTCTAGGCCAGC 
CTGGACTATACAGCAAAGGGCCATGTGAATGGGTAAGAAGCTGCCATTTTCCTTCTCTCCCAGAGGATGCATATTGTCACTGTGTA 
55 ACCTGGTGACACACAGCAGACCCTCTTGGGGTATCACGGAGCTGTGTCTGCCATGCATGCATCAGGAGCTGGGCTAGGTAGCCGCA 

TTTCATCCTGAGGCTCCAACCTACAAGCCTGAACTCCAGACACGTCCCATCCCAGCTAGAGCCGTCCTGTGTCCCTTTCATTTCCA 
GTCACCTGAGAGCAGCTTCCCAGATGTGACATCTCAGCTCTGAGTTTAGAACCTCCATAAAGATGGCCAGGCTGTCATCTCTCTAG 
CTCCGTCCCGTGCCTCATACAGGAAATGTGTGTGTGAACCAGGAAACGGACTCACTGCCACTCCTGGACATGACTTCTTGGAGAAA 
GCTGTGCCTGTGTTGTCTTGCGTACAGCACACATGGCGCCCAGTGCTTGGCGTGAGATTCTCTGAAGGTTCCCAGAGAATAAAAAA 
60 CATGGCAGCAAGGAAGCCTGAGGTAAAGCAGTCAGCGCTGAACAATGTTTTTCCGTGTTCTATGATCCTTCTCTCTGCTGTGTAGG 

CTCTGGTTGAGGTGAGAGGTAACTCAAGCTCTATTCAACTTTAATGGTGGAAAGTTTCAAATTTGCTAATACACCAAAGGAACTGG 
CATCCACTCACTCTCACTCCAGTCCAAAGATTTACTTATTACTATATGTAAGTACACTATACCTGTCTTCAGACACACCAGAAGAG 
GGCATCAGATCTCATTAGGGATGGTTTTGAACCACCATGTGGTTGCTGGGATTTGAACTCAGGACTTTCGGAAGAGCCATCAGTGC 
TCTTAACCGCGGAGCCACCTCTCCAGCCCAGGAGCTGGCATCCTTAGCTCCCCACTAGATTCTGCAGTTCTGTTGCCCTGAGTTGG 
65 GATGGTAGAGGATCGAGATCATGTTTTGAGAGCTGACCTGAGTGGCGGGAGAGTTGCTGGTTTGTTGGTTTTTTGTTTTTTTTTAA 

TCTGTGTAGTAGCTGAACTACTGCAGAAGCCCCGATGCGGTCGTGGCACACGCCAGAAGTCTCTCGGCTTCCCGACCATCAAAGCT 
TCATTTCTGCAATTTACTTCCTCAAATCACACCCTGAGGCTCCCTGGGGCTTGCCTTTCCGTGTTTGTGTCTGGTTTCCAGCTGCC 
TGGAGCCCTTTTACTTCTGAAAAAGAGACTGAAGGAGATTCACCCCTTACTTTGGGGGCGAATTCTGTAGACTCACCGATAAATAC 
TGAATCCGCATTAGTGTCGTGGTAGAAAAAGTATGAGCATGGCATAACTTTTCCCTGGAGCTATTTCATCCTGTCTTCCACGTATC 
70 TCAGTCCATTCTGTCCCCTCTGAGCTCCCACTGGGTGTTTCCAAAGTGAAACAGGGGCTCTTTCCTGTGTTCGCAGTCTGGAGGAC 

CTGCTAGGGGCCTGCTCAGGACAAGAGTGGCCACATAGAAGCTCCTGAACAGGACCTGTGGCAGAGCTGACATTTTTGTTTTTAAT 
GGAATGGGGCTTGAGGGTAGGAGAGCTGTGAGCCTGAGTATATACAAAAAGGAAGGGGAAGATGTTTGTCTCTAGAGCAACACCAA 
GAACCCAACTAAATCTGTTTTCCCTTTATTCATGCTGCCTGTAACCGTGCTGCCTGTAACCGTGCTGCCTGTAACCGTGCTGCCTG 
TAACGGTGGCCCCGGCCCTTCCTTTCTGGGGCCACACAGCGAGACCCTGTCTTAAACATATGTAGTAAAGTGTATTTACTGTATGG 
75 TTATATTGTTATATCTTAGTTACCATTTTTTAAAGATTTATGTATTTTATTTATATGAGTACACTGTAGCTATCATCAGAGGGTTT 
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cagagcccactgcagatggttgtgagccaccatggggttgctcggaattgaactcaggacctctggaagagcagtccatgctcttt 

T TTT T T T TTT TT T TT TTTTAA C A TC TGCCA C TCTTTTTTTTTTTTTT T TTTAGAT T TATTTATTTATTATATGTAAGTACACTGTA 

gctgtcttcagacactccagaagagggcgtcagatcttgttacagatggttgtgagccaccatgtggttgctgggatttgaactct 

GGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCCAGTCCATGCTCTTAACCACTGAGCCATCT 
5 CTCCAGCCCCTTAGTTATAATTTTGGTAGCTATATAGTGTTAAAGGTTTTAAAAGTTGAAACAGGGTCTCACTGTACAAGCACTGG 

GTAGCCTGGAACTGGAGACATAGATCAGACTGGCCTCAAACTCACAGAAATGACCACCTACCTGGCCCTCCATCTGACACTCTTTA 
TGAATCATAAGCTGATTCCAGAGCCCTTAGCCAAGGTTGGCCTTTTTTAACTCCTCCCCCTGGGAGCTAAATACAAGGAAGGAGAA 
AGTGACCTGATGGTAGAGAGGCCCTCTTCCTAATTGTAATGACACTGCATTGTCTCGGTCTCCAAAGATATGTCACTGGCAACTCA 
AATTTCCTGATGCCAAGTGGGAAAGGGGAGGTGGGGGAACCTGAAAGAAAGGAGGCTCTGAGCTGCCTGGTACCTGACGGTCCCTC 
10 TCCTTGCTGCTGGGGTCATATTCATGGGAGAAAGCGAGGTGTGGTGGCACAGACCTGTCACTCTAGAACACTGGAGGCTGAAGGCA 

GGGCAAATGCAGGTCTGAGGCCTGCCAAGGTCAGACAGACAAAAGAAAGTGGTAAATCTGTCTGGACATTTGGTTCTGTGTCCCGC 

caagttatgtgatcgatatcctgacctcagggggctctgtctgtctgaggcgaggcacaccctgtggagacgacagcgccatggac 

AGAAAAGACAAATCATCATGCAGTCCTGGGCTTTGTTCCACACAACACACACACACACACACACACACACACACACACACACACAC 
ACACACACACACCTATTGTGTGGTCATTAGTTTCTCTCCCAAGTTGAGTGGAACTCTGAGCATGGTCCTTGGCCAACTATGTCAGT 
15 CACCCAGTCCCTCTCCCCTCCCGGTCTCCATCACTGTCTCTGACTCCTTCTCTCCCTCTGTTTGACATAGGCGAGGCTCATTAGGT 

GAGCCACATTGGCCTTGCACTCTCTTTTTAAAGGATTTATCTATTTTTATTTGCTGTGTATTAGTGTrTGCCTGAATGTATGGGTT 
CTGTGTCCATGTGCACACCCGGTGCCCATGGAGGCCAGAAGAGGGCATTGGATGCCCTGACGGAGTAGGTGCGAGCCACCCACCAT 
GTGGGTGCTGGGAACTGAACCTGGATCCTCTAGAAGAGCAGCTAGCACrCTTAACTGCTGATCTTGACCTTGAACTCTCTCTTAAC 
CCTCCCATTTCTGCCTGCAGAGCACTGAGGTTAGAGGCATAGGCATGTGCCTGTGCCCTCAGCTGCCTACCAAGCCCCCCCAGTCC 
2 0 CTGGTTGGCCTTTGGGGTTCTCCCACAATCTTTCCACCATTTCATCCCTGCCCCCCAACCCCCGCCACATTTCTTCCTTGTCTAGA 

AGGCCAGGATAGAAAATGGGGAATAGGGCTGGAGAAATGGCTCAGTGGrTAAGAGCACTGACTGTTCTTTCAAAGGTCCTGAGTTC 
AATTCCCAGCAACCACATGATGGCTCACAACCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAGCGACAATG 
TATTCATATATGTGTGTGTGTATATATATGTATGTATATATATATATATATATATATATATATATATATATATATATATATCTTTA 
AAAAAGAATAATTTATGATATTGAGCCGGGCATGGTGGCGCATGTCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTC 
25 TGAGTTCGAGACCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCGAAAACAAAAACAA 

AAAAAAAAAGAAAGAAAGAAAATGGGGAGTAGTGATGTAGGTCAGATGGTAAGGTGCTTGCCTCACTCCTACAGAGCCCTGGTTCA 
C C CTG CTT C CACAAAACC AG AT CACTCAG AAGG CAGAAG C AGG AGTTCAAAGCCAT CTTGTAGCAAGTT CAAGG C CAG T CTG AGAT 
GCCAGAGACTCTCTCTTTTACAAAAGATACTGGGCATAGTGGCACATTGAGTCCAGCCTGGTTTACAGAGTGAGTTTCAGGACAGC 
CAGAGCTACATTGAGAAACTCTGTCTCGAAAAACTCTTCCTTCTCCTAATTCTAGGCCACTCAGGGCTACAAGAGACCCTGTCTCC 

AATTGCCGAAAGCACTTTATTTTCCTTTGGGTGTTCCTGGGGATTGAATTCAGGGCAGTGGACATGGCAGGCAAGCATTCTAGTGC 

ACGCTTCACCTGCAGACCAATGGCTGGAGGGCTCCCTCCTGGGAGGCTCAAAGAGTGACTTCCTTCTCATTAGCCGACCAGGAGCA 

tctgactaagagatgggccgcttagagcgctggtgcccaggcacccctggctcagagctccatctgtccaggtgtatcttggggcc 

AACAGGGAG CCTG CAGCTGCCTT ATTG CATATGCACACCAGCACCTG CAAGTCTGTTT AGCT CAGGGCCTCTTCTGTGTGT CCTTT 
35 CCTGCCTTTCCCTCTGTAGGAACATTCTCTGAAACCTCAAATTCCAACTTTAATTCTTTAGGGATGGCACTTCCCACACCCTAGCA 

tatctgctctgtttcccgtccctttacgtgctttagagacggtagctactcgtgtaccccagcccagcctcgaacctatgatcttc 

CCGCCTCAACCTCGCAAGCGCTGAGACGCAGGCGTACATCACCATGCCCACTTCCCATAACTGTGTCTGCTTCTAACATCACGCTG 
TGAATTTTAGGATCAAGAAAACACTCTGTCTTCAGATCTGCTGCAGGAGATTTGATTCTTCCCGCGGTCAGGTCTCCGGTGGCTGA 
ATGAACTCATGGGCTCCTAGACTGTCACTACCATCTCTAGACTTCCGGCCAATAACGTCTCCCACTAGGATCAGGTCGATCTAAAT 
4 0 GTTGTACATGCTATGGATTTTGTTTTCAAACGTCCAGTGAAAATGTCGTTTTCACCTCTGAATATTCTAGGCCATTTTTCAAGGGT 

CCTAACCAATGGACCCCATCCTACCTCTTAGCCCTCTTTGCCCAGACACCCCAGCGCCTCCTCCTGTTTCAGTCAGGAGGCCCAAT 
TTCTCTTCCATGCCCTGTGACCTTCCCGTCCTCAGGATTCTGGTGGCATCTCCTTAGCGCTCTCCTTTTTGCACTCGTAGCAAATG 
GGACTCCCGCCTTGCCTCTGAGAAATCCACAGAACTTTCTACGCCGCCTCTGCCTCTCTTTGGCAGCTGAACGCCTTCGACTTGAA 
GCTTTAACTGCTTCTTTTGTGGGGTTCCACAGCTCACTTGGGCTGTGGTCTTTTTGAAGCCGAGGAGAATAGCTAGGCCCTCACAC 
45 ACTGACACCTCGTTGCTGCGTGGAGCCAGGAGTGACTGCAAGCCTGTCTGGCAAGGCCTTGTGGGAAGTCAGTGGATGGATGAATG 

TGCCAGGGGATTCTGGGATGCCCCACTTCCTGTCTTTCGCTTCCCTGCTACATCTTGTAGTCTGGCCATGTCGTACCCCCTCACCA 
GCCCCAGAGCAACAGGGACAACCAACAGTGGGTTGAAGTTGTGTGCTCCAATCAGATTTCTCTCTCTCTGAGTTGACTTATTTCAG 

ccctctgttatggtgacagaaggcatcaggggagggggacaaattagaacaaagataatgatgatgtatgaaaatgctgtaactaa 
gcccattaatttgtacttttaaaaataagatttatttatttcatatatgtgaatacactgttgctgtcttcagacacaccagaaga 
50 ggttgtcaatcccattacagatggtcgtgagccaccatgtggttgttgggaattgaactcaggacctctggaagagcagtcagtgc 

tcttaacctctgagtcctaatttgtactttttttaaatttttatatcctgttcttcacagtagcctctcctggaagcaccaagctg 
agttcttctttaattctttctcaaacagcatatctaaattttgcgatcataagaacaagccaggagagtacatattctatgcagaa 
aatgatgacgcccagttcaccaaaatgttcacgctgaatataagaagtaagttgaatctcatcttgtctattttattcctccatta 
atttttaattaagaagagccaaacacagcttaggagggacgatatcaaactaatttaaaaaaaaaaaaaaaggattatttgcatgt 
55 atatgagtgttttgtaagtggtatgtatgtctctggcccacatgcatgcagtgcccacaaaggccacaagagggcgtctgatcccc 

ttggaacttgagttacagatggttgtgagccatgatgtgggtgttgggaacccagttcctctgcaatcacaaccagtgatcctaac 
ctctgagccatctctccagcctctgaaactgctcttgtaagcgccatgcttcttgtgtgttggctgtagttatatatgtccctttc 
tatacttgttctctgagctagtacatgttccatctccgatgtgctgtgactttactgccttggcgctatgaaaggaacactaagga 
aaggctatacagtcacctgctacttatttcttttaatgattttcgtcttggtctatgcaaaataagaaaaagacactatatttcat 

agacagctataagctgccatgtcgatgctgggaattgaacccaggtcctctgggtggtatttttaaagctaagtgttacattgagg 

tttgcagatagatggaggttctacacttcagctccctctaggaggtgagtcatagagaggtgttgcctccaccagtcaagaaagtt 

ttgtgacagaggaggaagggaccaaacaaactttgaggcatcctaaataaggggttgttccaggggtacatagcacctgggctaaa 

GAAGCAGCCTAAGTTGAAGCTAGCTCTGAACTGATTCTAGAAAAAAAAAAAAAAATCTATCTTCCATGAGCTTACTGCGCGCTACT 
65 TTCTACAGAGAAACCTCAAGTGCTAGCAAATGCCTCAGCCAGCCAGGCGTCCTGTTCCTCTGATGGCTACCCGCTACCCTCTTGGA 

CCTGGAAGAAGTGTTCGGACAAATCTCCCAAGTAATGAGAACCCTGACGTCTCTTGAAGTGGATGAGCCAAGCCGGGCAGTGGTGG 
CGCATGCCTGTGATCCCAGCACTCGGGAGGCTGAGGCAGGAGGATCTTAGAGTTTGAGGCCAGCCTTGGGGAACACAGTGAGGCCC 
TTTCTCAAAAAACAAGAAGGAAAAAAAGGAAAGAAGGGAAGGAAGGAGGGAGGGAGGGAGGGCAAGAGGGGCAAGGGAAAGGAGAA 
AGAAAAAGAAAGGAAGAAGAAAAGTGAGAATAAGGCATAAGATTCTATCACCTGTTGCCATGGATACAGCTTAAGAATGACATTGA 
70 AAATGCTTACCCTACAGCCACAGCTTGTTTTCTTTGGGAACCATCTGTAGAAACCCTGCCTTCCTGTCCTACCATGACCCCACCCA 

TCTAACTTCCTGTCCTACCATGACCCCGCCCATCTAAGAATCCCTTTCCACCATTTTTTTTTTCTTTTCAGTTGCACGGAGGAAAT 
CCCAGAAGGAGTTTGGAATAAAAAGGCTAACAGAAAAGTGTTTGGCCAGTGGGTGTCGAGCAGTACTCTAAATATGAGTGAGGCCG 
GGAAAGGGCTTCTGGTCAAATGCTGTGCGTACAATTCTATGGGCACGTCTTGCGAAACCATCTTTTTAAACTCACCAGGTGTGCAG 
CCATTTGCTGTTGTGATAAACACACCCTGTCCCCAGAAATTCCCCCACCTGAAGTTGGGCATTGTGGCTGGCCTTTGCTGGGGAAT 
75 TCTTATGAGATTGCCCAGTTCTGAGTGAGCATAAGGTCTTTTTGAGTCAAGCAAGAATCCCCAGCAGACTGTAATTTGACGTTTCA 
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GGACCCAGTTATCCTTAGGCTGTGTGACTCACAGGTCACGGAGCTGTGGAGTCTGGGAAATCCATGGTGTGAAGATTAGCCTCCAG 

aggtgcaggaaagcagacttagtgatctggaatttctgtccttttccattctgtcagttcccttatttactttgagccggctagtc 
tagattttggagttgtgtttagagtctttctaaaatgacacTaacagtttagggtcaccagatagtattgattaactccagggaca 
aaagcaagaggctcctaagttcacgttcagcctgggctccatagtaagacgctgtctcagaaaaatgccaaacaaagcaagcacgt 
5 aagtcaaaattgtggctttggtctcagtagttaagaacacaggctgctcttgcagaggacctgggtttaattcccagtacccacat 

ggtggctcatagccatctgtagctttagctccagctctggggggtgggggggaccttaacgccctcttctggcctctgagggctcc 
aggcatgtacatggtacacaaacacacatgcaggctagcagtcatacacataacttctctacatgtgtgtgacgaaccttgataac 

AAATACACAGACTTCTTTTTACCTGACACGGGCTCTGTAAAAGGTTTATATGGGCTTTATTCACGTGACATCATGGTCCAGTTTrT 

aagatgggttcagaatcgtttctgatttttctggggactcattgtttacagaaacaaaccaactttctgtggggcacccagacaga 
10 acacacagattgctcataaggcctgaagatggtggttacttgaacaggatgtgagagactctaacaagagacttaaacaggcctgc 

ctgttttatctcgcccccgcctagtgattgcttctcttgcaggccccttccctttcatccaagacaacatctccttctatgcgacc 
attgggctctgtctccccttcattgttgttctcattgtgttgatctgccacaaatacaaaaaggtaaaaaccggttggcgaaggct 
catccctgtcgtgactctgcagcgctgctgacccgctgttcatctctcaagcaatttaggtacgagagtcagctgcagatgatcca 
ggtgactggccccctggataacgagtacttctacgttgacttcagggactatgaatatgaccttaagtgggagttcccgagagaga 
15 acttagagtttggtaaggattgactgttcagagcttcggtggcattgcctctgccttgcaaacatttttttaacccgcacttactc 

catctttacagggaaggtcctggggtctggcgctttcgggagggtgatgaacgccacggcctatggcattagtaaaacgggagtct 
caattcaggtggcggtgaagatgctaaaaggtaccaaaaggtggggttatctcagcaaagtccctcagagaacgagtccagctgcc 
tcccctccccttcttctgccctctgcattattctgtctgctaagcactgagggttaacgagaagcaggcaggggcagtcgtgagca 
aagactgcaagcagggaaggcaagcccccaccccttcctctttctcattgttcagttggtatcagcttctgtgttacagtttgaca 
20 cagattctgggtagaaaacacaccggggacttctcacttcccactctgtcccatcctctcccatctggcatccaccctcgagcagg 

gccaccctcagccgattcttaacccagcgcagaggattgaatccaggattttgtgaacgctaggcaagtcctctacctcagaaata 
catccccagcctgtcattctataacacgatgtcttgctatataggtcaggcaggccttgaactcacaacttcaagaatgctgagat 
gtatcatcccctcgggactgatggcccattcttttgctgaggtgttccctgtaaggataaagggagcccctctctccaaacacaca 
cacacacacacacacacacacacacacacacacacacacacacacactacagagagagtgacagagacagagagagagagacagag 
25 ACAGAGAGAGAGGCAGAGAGAGACAGAGACAGAGAGTCACTGAAGTGCATTGCAGTACGCAGACCAAAAGGAGAAATGGCACACAG 

GACATCATGGACAGAAATCTCACAGTCACCTCCTAGCCAGGTGACTGATGATGCTATACATCCTGGGTTACAGAAAGAAACGGAAG 

ctggaactgttagaggatagctttaggatacatacatttgccgggcggtggtggtgcacacctttaatcccagcacttgggaggca 
gaggcaggtggatttctgagttcgaggccagcctggtctacagagtgagttccaggacagccaggactatactgagaaaccctgtc 
tcaaaaaaacaaaacaaaacaaaacaaaacaggatacatacattttctgtagatcaaattcaggatgtgaaaagggatagactttc 
30 ccctctgatatctgcaaggtacaaaaccttgaagcaatgtcagaacacgatcacttgttacatccggggaacagatatgaaggttt 

ctttttacactgtttttcttcacccgtacatcctagttccacagaataaggagtgtcgtcgctgtggtattcccatatgtatactt 

TGGTCCAGTTCACTAGCACCGTTCCCCCTCCCCTCGTCAATTCTCTTCCTGTCGGTCCATTTCTTCTTCTCAAATAGCTCCCCCCT 
CTACTTCCGTGCCTTTTCCTTTTAATCTCGATCCTACATATGAGAGATGATGCACTGCTTGTCTTCCTGAGTTTGGCTTTTTTACT 
TAACATCCCAGTGTCTGGTTCCATCCATCTTCCTGCAGGTGGCCCATCCCGTTCTTCGCAGCCAAATACACCACTTCCTATGGATC 
35 GTATTTCCAACATCCATCCATCCATCTGTGGCAGGCCCCTAGGCTGGTTAGATAGCATGTTGATTGTAATAGTGCCAACATCGACT 

TCCTGTGTGGAGTTCCTTATGCCTCCACTCGCTCCACGCACTCACCAAGGACCCCCCTCTATAACCCAGCTTCATCTCCTGTACCA 
ATAGCTCTCATAACTGGTTCCCTAAGCCTTGGCTTTGTGTGCCCAAATACTTGTATCTCAGCACTGTTCATCCAGGCTGAAGTCCT 
C CAAC C CTGG CCT CCATCTCT ACTCCAG CCTGGTAATTACTGG AACGTTTCAGTG AG ACTACACATTCCACACAAC CAT AGAAACA 
AGGAAGCGGGTTCCATAGCTGGCTCTCTCTCAGCCTTCCCCAACAGGTTTCCTGCACAGTGTCTGCTGGGCCCATCCTCATCTCTC 
40 CGTGGTCTCTGTGGTGGTCCAGTTCTGTCTCTCCTAGAGACTCTTAATGGTAGCTTTTAAAAAGCATCCCACCGATTCTGCTAGGG 

GCTATGTGCTGAGGTGGGGCATGGCCACGATGCAGAACACCTTCTTGCTTGGCACTGCCCTAAGCATTGACAATGGCTTTCTACTG 
CTCTGAAAATGGTTCCCACAGGGGCTGGAGAGATGGCTCAGTCAGTGGTTAAGAGCACTGACTGCTCTTCTGAAGGTCCTGAGTTC 
AAATCCCAGCAACCACATGGTGGCTCACAACCATCTATAATGAGATCTGAATCCCTCTCCTGGTGCGTCTGAAGACAGCTACAGTG 
TACTCACATATAATAAATAAATAAATCTTAAAAGAAGAAAGAAAAAAGAAAGAAAAGAAAATGGTTCCCACAACTTTGAGCAGTGC 
4 5 AGCCGTGGCTCAGCCTTTCCGCCrCATTCTTAACCTTCTTTCGGTTCCCCAGAGTGCCTCGTTTCCCTGCCCACAGGCTTTGCGCA 

GGTGAATCCTTCCACCTGCTCTTCCCCTTTTGCTGTAGGAAGCCACTTACCTCTCAAATGTCAGCTTTGAGATCACTTCCTCAGGG 
ACACCTCCTTTCACGCCATGGACAAGATCAAGTCCCTGGGGACCGTGGGTGTTCTAAGTGGTACAAGACATACTCAGCATGCTTGA 
GGCCCTGAGACGAATTCTAACATTAAAAATATAGTACGTCCTAAGAACACTATGTAGACTTCTCCCAGAATCGGAGACTCTAACAC 
AGTTGCGTTTAGGGATTCAGTTAGGTTCTAAGCCCTCTGAAAGCGGCATGTGGCTTTTCCCGTGCTGTTGTTACTTAATACTGTGT 
50 ATTCTGCTGCCTCCGCCTGCGGTGGTCTTGTGTGACTCCTTTCGGTTCCCCACTGAGGGAGAACTACAGGGTCCTGCTTTTTCGGG 

CTGTCTGGTGTCCCCCCTAGAGTTCCCCCACAGGACTTTCACTGTCTCTCTCTCATCTTGTGTGGTCATCCCTCAGTTTCTGCAGG 
AAGTTGGTTGCACAGTCCCCTTTGCAGACGCCAGGGTCCCAGACGATCAGGTCCCTTCTATAACACAACAGTATGTGCATAGAACC 
AGGAGTCCCTGGAACAGAGACCCCAAAGAAAGGTGTTACCCTTGTCCCCGAGGCCCCAAAACCCACGGATGCAAGGGTGCCCCAGG 
* CAGCTATGCTAGCCTCAGTGACCAGAGCCCTGGGAGTAACAACCCATGCTTGCATCCTAGCAAGATCGTGGACACAGTTTGCTCCA 
55 CTGGAGAGATTGCATTGGTTCATGTGTTGTCTTCTTTAACTTTCCCCCATTGAGCACACTTACCAATGGAAGTTTCTAGACCTGAG 

GAGCAACTTCATGTTGGAGACATCTGTGCTTGCTGACCCTCCTCCTTCTGGTCTTCCTATCAGCTGAATAATCTGATTTTTTTTTA 
ACTAGGAAAATCACGTTCTGTTTATCGTGTTGTCTACCTGCTTTGAGAGCTGGGTGGAAGGACTTTTATTTTTCTCAGGGAAAGTC 
AAGTAGAAATGTATATTCTTGCTGGGCATGGTGGTGCATAATTTGATCCCAGCTCTCAGGAAGTAGACGTAGGCAGGACTCAGTGA 
ATTCGAGGCCAGCCTAATCTGCAGGGTGAGTTCCAGGCCAGCCAGCGCTATATAGTGAGACCCCGTCTCGAGGAAGGAAGAGATTA 
60 TACATTCATATAGTTAATATCTATAACTCACGTTTTAAAACGCTGTCTTAAAACACAGAACATTATTGTCTAAATTTATGTGTTAT 

TTTTGTGTCAGTTTTTCTCTTCCAGTTTTGAATGTGTGTAAGTTGTGATCTGAACCAAGGAGAGCCTTGGTTTCTAAAACAGCATA 

cagttccctgaggtcaatcctgtttctgctcctccaccaacagagaaagctgacagctgtgaaaaagaagctctcatgtcggagct 

CAAAATGATGACCCACCTGGGACACCATGACAACATCGTGAATCTGCTGGGGGCATGCACACTGTCAGGTAATGTCTACACATCTG 
CATATCGAAGCCCTGTTCCACACTACTGCAGCCCAAGGGAGCGAGGCCTGCGCTCTTTCCTCAGCCCCAGTTTGTAGACGATGGGT 
65 CTGTTTCTTCCTTCCAGCCCCATGCTCCCAGAAATAAGACTCAGACTCAAAATATATTTACAAATACCTTGACCATAGAGCTAGGC 

TCTCCTTTGACTAGATAAAAACTTAATATAACCCATTTATTCTAATCTACATTCTGCCACCTGTGCTCGGGTGCCATGAGCCTGTC 
TCGTCTCGTTTTGTCACGTCTTCCTGGGTGAATCTCCCAAGCCTGGCTCTATCCCAGAATCCTTTCTGTCTCCCAGATGTCCTACC 

tcttatttcattcctaaaccataggccatcagacttatatgggcataagctattctcttcacaccagttcaagtggaattagacgg 
tgtcccctctgcagagcacatgaccccgtctttcccctactctatctgtcacagagtcctaaccgcctgagagaaagcggccaccc 
70 tgcacattcatgttgtggggtctgagctcctccctagactgtgaagctggcctaaatgcagtagtgacatcagcttcagaactcag 

cacacacatactgatatgttgatgatggtgaggtcagacgtttagaactggagagaaaggctagaagacagattcttgtatacagt 
gctgagatcgagtgtagtctaatgtacgagctcatttaaagcaccttctgagggcaaggagagcaggaaaggcccaggtcctgttg 
cgctacagtgtgattttggaggaaagacctgacctgtgtctaaacctgtaactacaattgtaactgtttcagggccagtgtctgca 
gtctgtctaaccttgtaactacaattgtaactgtttcagggccagtgtacttgatttttgaatattgttgctatggtgacctcctc 
75 aactacctaagaagtaaaagagagaagtttcacaggacatggacagagatttttaaggaacataatttcagtttttaccctacttt 
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ccaggcacattcaaattccaggtaagagctccatcagaggtttatggctgtaaaccccgggacagacagaatgaccactgcacaca 

CCTACCTGCAACCCCACCCGGGCAACATTCGGAGTTGCTGTGTGTGGCCTGAGACCTAAGGCAGCTATTTGTTTATGCTGGGAATT 
TCTGTCCCATTATTTCTTATTTTACTTAATAAAGTTTCAATTACCCACCAGAAGACATGGTTCAAAGATCCTAAATAGAAAAGTCC 
AGAAATAAACAATCCrTAAGTTTTAAGTACCTTTACAAACAGCTTATTAATTAACATTATACTATCTTATCATTGGTTATTATTGT 
5 TCGTGTGTTACTATGCCCAATTTATTTGTACTTTACTTACTATTATATTTCATTTATTATTTATTATTGTGTGAGTTTGTAGTGCT 

AGGGGGCT^AACCCAGGGCTTTATGAATGCTTGACGCATCCTCCCTCTCTGAGCTACATCCCTAGTCTGCCATGCATGCTCTAGAGG 
AACTATCCTAACACAGACGTGCGTAGCCAATAATTAGATCCTTTGGTTCATTTTTGGTCACTGGGCTATTAAATAAACTAAAAGCA 
TTAAGCCTTTTTTCAAAGGGAAGGGGAGTTGAAAACTGGGATAAACTCTTATGGTGGGAAATACTGAGTCCTGACCTATTTGTAGT 
GGTGCGGGCCTCTCTTTGATGCGCTTGAAAAGGTAATCTGGCCAGACAGTGGTGGTGGTGGCATGGTGCACGCCTTTAGTCCTAGC 
10 ACTCGGGAGGCAGAGACAGATCTCTGTGAGTTCAAGGCCAGCCTGGTCTACTGAGAGTTCCAGAGCAGCCAGGGATAGACAGAGAA 

ACCCTGTCTCTAAAAACCAGACCAAAACAAAACAAAAACAAACAAACGAAAGAATGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAA 
AGAAAGAAAGAACAAGCAAAAGGAAAGACAGAATCTGTTGCAGCTATTTGCTTATCCCTCAGAGGAGGGGAACGTGGTTCACAGAC 
GCTGGCTTGAAAAGATGGCGCTGGAAATGTACACCTTCCCACGAGGCAGAAACCTACACATCAAACACATTGATGAAAAGAATATC 
AAAACTCTAAATTTGTAAGCTCTGTGTTGCATGAACTCTGAAAGGTGAAATGGCCTGTGTCTGGAGCAGCAGGATGCCCTGTAAAT 
15 TGGTTCCTCTCTTTATAAACTTGAGGACATAGTAATCATTTACTGCCCCAGTTTCTGTTTTATGTACCCAGCTTACAGCGTGACAG 

TGACTGAATGGCAGCTCTTATCCAGGTTGGCTCGGCAAATTCCAACACACAGATGTTTTTAATGTACACGGGGTACCGTTGACAAG 
CCAGCArCGTGCTTTCTGTTTAAAAGCCCATTTGTAACTGAAATCTGTTCCTCTGATGAATTGTCCTTTTTGTAATAAAGTGTCTG 
CTCAGAGGAACAATGTAAATAACAAAGGAACAAATTTATTTTTAATAGCATGCCTGGTTCACGAGAAGTTCAGTTACACCCGCCCT 
TGGATCAGCTCTCAGGGTTCAATGGGAATTCAATTCATTCTGAAGGTAATGTTTTACTTTTCATTGGTATTTTACACTCACTGAAA 
20 TG AATCCAAGAGT CCC ATGCCAGCTATTTTT AAACTTTTTAAAAAAATTATG AGTG TATGTGT GTATGTG CATACACGTGTG CATG 

CATGGTGTGTATATGTGTGTGCTGTGTGTATGTGTGTGTTTTATGTGTATATGTTTATGTGTGCTGTGTGTGTATGTGTGCATGCT 
ATATATACATATACATACATGTATATATATGTATATATATGTATTGTATGCATGTATGTGTGCTGTGAATGTTTGTATTTGTGTAC 
ATGTGTGTGTGGTATGTGTGTGTATGTGTGTCGAGTGTGTGTATATATATATGATGAATGTGTATGTAAGGTTTGTGTTTATGTGT 
ATATGTGTTTTTGTGTAGGGTGTGTGTTTATATGTATGTATGTGTGTATATGTTTGTATGTGTGTATATGTGTGGAGGATATGTGT 
25 ATGTAAGTATGTGTGTGTGTTTGTGTATAGAGTATGTGTTTATGTGTATGCGTGTGTTGTATGTGTGTATGTGTGTGTTTATGTGT 

ATGTGTGTATATATGTGTGGAATATGTGTATGTATGTGTGTGTTTGTGTGTAGGGTATGTATGTATGTATGTTTATGTGTATGTGT 
GTGGTATGTATATATGTATATGTGTATGTTTGTAGGTGTATATATGTATGTGTGATATGTGTATGTATGTGTGTGTTTGTATGTGT 
GATATATATATACACACATATACATATATATGTATATGTGGGTTTGTATGTGTGTATATGTGTGTGATATGTATATGATGTGTGTG 
TATTTGTATGTGTGTGGTGTATATATATATGTATATATGTTTTGTGATATGTGTATGTATGTGTGTGTTTGTATATTGTGATGTTT 

3 0 AAAGATATATATGTATATATGTATACGTGTGTGTCTGTGTGTGTGGTGTCTATATATATATATTTATTTATATGTATATGTGTGTG 

TTTGTATGTGTGTGATATGTGTACATATGTATGAATGTGTGTGGTATATATATGTATGTGTGTATATATATATATGTGTGTGTGTG 
TGTGTGTGTGTGTTTGTATGTGTGTGGGGTATAAGTATATATGTGTGTATGTGTTTGTATGTGTATGAAGTATATATATGTACATG 
TGTGTArTTGTATATGTATGGTATATGTGTGTGTATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTGTAT 
GTGTATATGTGTGTGTGCTTGTGTGTGGGCATGATCGTGCCGTGGCACCCATGAAGGTCAACTAGTAAGAGCTAGTACCAGGGCTC 
35 AGTACCAGGGTGTCAGCCTGATGGTAGCTTTTCTCCAGTGAGCCATGGCAGCAGAGTGGAAGCAGTGTGTCTTTGCTCTGGTCAAA 

ggcagactctgtcagtgcacactttctcggaaagtcaaaagctgatagttgtgaactctgtgtccatggtcaacaacaggcacctg 

aactgttttgtttgttcggaatattctttataaagtcataagctaattggagccagcttgtacctggtaagactgtgagctctaga 

ATCAGAGTTTGGTTATGTTCCAACTCTTTTCCTTTCGAAACAGTTGGCTCCAGACGAGAGTCCCCACTTCTCACTTATAAAATTGG 
TCCAATTCTACTTTCCTCATAGGACTGTTAGGAGGCATACACAGAAGGTTGTGAAGTATAAAGTACAGTCCATGAAATGTGGTAGA 
40 CAGTTGGTCAGTCTTTGCTTTTTTCTACTGACAGATTTACCTAGCATGAAGGGAAGGAGGGATAATGTTTGGGAGTTTTGCTTACC 

CTCTCTGTCTGTGCACCACCTGGGTGCAGTGCCCTTGGAGACCCAGAAGAGGGCACTCGATGCTCTGAGACTGGAATTGTGAGCCA 
CCATATGAGTTCAGGGAACAGAACCCAGGTCCTCTGGGAGAGCAGCCAGTGCTCTTGAATCACTGAGTCCCAAGAAGGATTCATAA 
TTAGTATTCCTTGTCTTAGCTCAGATGGCTTTAACAGATTATTAAAGACTGGGTATCATAAGCTACAGTATTTCTCACAGTTTCAG 
AGG CTACTG CTTTCAAAACTGAGG TG CAGGAGACACTTGCTTCTC ACATGCACATGG TG ATCTTTCTGGGT CCTCAGGCCTCAC AC 

4 5 AGAGGCAAGAGTACACGCTTTCTTCTCTTTAAAAAACTTTAAAAAAAAAGTATTTAGTGTGTGTCTTGTGGGGGAGCAACTTACAG 

G AATCCATTCT CTCCTTCC ACCATGTGGGTTCC AGGG ATTAAACTCAGG TCTTTCG C CTCTGTAGAAAC ACCTTT ACCTG AC AAG C 
CATCTTGCCCATTCTCCTCTTCCTATTTTATAGAGTTCATGGTCCCATTTTTATAACCTGGCCACTTCACAAACACCCTACTCCTG 
ATACCATTGCTTGAGAGTTCGTTTGCCTGTATGTGTGTATGCATGTATGTATACACGTATGTATGTATGTATGTATGTATGTATGT 
ATGTATGTATGTATGTACGCACGCATATATGTATGCATGCATGCATGCATGTATGTATGTATATGTGTATACATGCATGTATGTAC 
50 ATATGTATGTGCACTGTATGTGCCTGGTACCTTTGGAGGCCAAAAGATAGAGTCACATTCTCTGGAGCTAGCATTGTTACAGACAG 

TTGTGAGCCATCATATGGGTGCTGGGAACCAAGCCTGGGTTCTCTGTAAGATCATCCAGTGTTCTTAGCTATGGAGCCGTCTCTCC 
AGCCCCTGGGGATTTGAACAGGGCTTCATTCCAGAAAACAGAATGAGTGTTCAAGTAGACTAAGAGGAGACAGGTTTATAGAGACA 
AAAAAATGACTAAGGGCAGGAAAAAAAGGGAGGCAGAGATCAGGACAGGAATGACTGTGCACAACTTTAACCCAAGCATCCAGGCG 
GCAGAGTGTTAGTCTGTGAGTTCAAGGTCAGCTAAGTCTACATAGTACATTTCGGGACAGCCAGGGCCACATGTTGCTTATGAGGA 
55 CAGGCTGATCATTCCAATCATTTCCCCGGGTTTGGAGTCAGGAAATGGACAAGGTGGCTAGTAGCTTAGCCCCAGGCTCCCCAGGA 

GAAGCTCTTCTGTAAGGTTTGAAGCAGAGGCCATTCCATCTTCATGCCCAGGAACCTGGCCTGCGCAGAAGGTTTGATGGTTGCTT 
CGGATTTCTCCGAAGGTCAAATAATCCTTTCTCTTTGTATGGCGGACCTTTTGTCTGGGTGACGCCATTCGATTTGGTCTATTGAG 
TCTAGAGCAGGAGATCAGATCAAACGCCTCTTATAAATATCTCCACACTGAGGTCGCCTTAGCTGCCTCTCACAGAGGTCTGATAG 
GGTACTGCCTAGTGTCTGGGGAAAGTGACAAGTGGACGTCTTTTTACAGATGAGATTGAATATGAAAACCAGAAGAGGCTGGCAGA 
60 AGAAGAGGAGGAAGATTTGAACGTGCTGACGTTTGAAGACCTCCTTTGCTTTGCGTACCAAGTGGCCAAAGGCATGGAATTCCTGG 

AGTTCAAGTCGGTAAGTACCTTTTAAAGAGAAAACCGACAGAAGGCGCAAACACAGAGCCGCAGAAAGGAATGCATGCGTGCAGCT 
TTGAATGAGCCGTGTGTCTACGTTTGTTCCATGGTCATTTTAACATGCCTCCCTTGCTGTCTGCCCTGCTTCCCCTAATTCTTTTC 
ATACCTGCAGCACGAAGGCCCAGAGTCACTGGTTAGAGCCAACGTCCCGTGGGATGTCTAGGGAAGTCCCAGAAAAGCCATACTGA 
AAGAAGCACAGTATCACAGTATCGTCATCCCTGCCAATACAGGGATTCATTCGGGTTGTTCCCTGCAGTCGGGGGCATGAGCAGAG 
65 GCCCAAAGTTCACCAGCTCTGCCACCCCAGCCAGCCAGCCTGAACAGATTCAGCCTAGGCTAGCCACAGCGCTGTGGAACCTGTCT 

CTTCTCAGTGGCTGGCCCTGTATTCACAAGTGCTGCAGCAGGAAGACTGCGGGACCCACCCCAAACCATGACCTCCCCGTGCTGCG 
CTAGGCAATGCTGCTTCTCCACCCGCTGTCCCCTGTCATTCCACACTATAAGCCACCAAAGCCTCAAATCTTTATGTCTGCTGAAG 
TAACATGGTAGTAAACAGATTAGCGGGGGTGGGGTGGGGGGGGGGAGACAACATCTTTAGCTGTGTACGCACCTACACAAACTATT 
GAAACACAAGGAAGGGCTAGGTTGGTGTATCTTACTAAGTTTCTCCATAGGAAAAGATGTCTGTGTTTCAGAGGGGTAGTATGTTA 
7 0 ATTAGGGCTCCCTAAAGAAACAGAACTGATAGAATTAAAAATAATACATATATATGTATTATTTTTAATTATAAAGTTATATATAG 

GGCTGGAGAGATGGCTCAGTAGTTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGTTCAATTCTCAGCAACCACACGGTGGGTC 
ACAACCATCTGTAATGGGATCTGATGACCACTTCTGCTGTTTCAAGAGAGCAACAGAGTACTCATATAAAATAAATAAATAAGTAA 
AAATTTAAAAAGTTATATATATATAAGTATATATACATATAAAATTATATATTATTTTACTCTCTATGTAAAAATATTTTATGCAC 
AGACATACACACATACACACACGCATATATGGGGGATTTGTTAGAGCGGCTTACAGGCAGCAGTTCATGTAATCCAACAAGGTGCA 
75 CGAGACTGGATGTCTCAGAAATCCCCATCTGGAGTCCCGGGGAAGTCTTAGAAAGCAGGTGGTCCTGGGTCTACATTGGGATCCTG 
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aagaagtcagtgagaaagcaaccacagcagcagagcagatggacttgccagtaagagtgaaggcaagcaggcaaaatgcaaacgct 
tcctccttcataccctctatggctgccaccagaaggcgtggcccaggtgttaggcaggtcttctgacctcagaatccagaaattct 
ctgtcccccgtgctgcagagccgcaatgaccagtttagataatccagcacagtttgttcatgttctctaattacagcaggcctttt 
tatttttactcttaggtgtgttatgacatggacttttgaagagcatccagttttttttttttaaagatttatttattattatatct 
5 aagtacactgxaactgtcttcagacgcaccagaagagggcatcagatctcatggatgagatgtgagccaccatgtggttgttggga 

TTTGAACTCAGGATCTTTGGAAGAGCAGTCAGTGCTCTTAACCACTGAACCATCTCTCCAGCCCCGGGCATCCAGTTTTTAGACGG 
TTTGTCTTCACTGCAGCCTTCCGCTCCAATCATGCCAAGCACTGTGCTCTTCCCCACTCTGTGACTGTGTCACACATTTGTGTGGC 
TCCATGCGACACTGTGCTGGGGCAGAAAACCAATGAGGATGTGACTTCAGGGCCCACAGGTTTTATGTTTCTAGGAGAAAGACAAG 
CAGACCTATACATCAGATCAGTGTCTTGTGATTGATACTGTCACTAAAGTTAGCATGGCTACCCCAAGAAAAAAGGGGTGAGGAAC 
10 AGGCAAGAGAGCAAGAGAGCCTCCCTTGGATGGAATCCAGAGGGAGAGGGACTAGTCAAAGCCAGTCCAGGCTGGGCAGGCTTCTT 

GCTGGTCAGAAGGAGCCTTCCCAGAGCAGCTGGGAAGAATACGGGCAGGGCAGGTAGTCAGGAGGACATGATGGGGATGGGGACAG 
ACATCTAGGAGATGCCACATGAAGAAAGCCAGACTTGGAGAAGGAGGGCAGGAGTCACGGCACAGACATTCCTGTTTTTATAGGCT 
TTGTTCTTTTAAAGGCTGAGGAGAGCGTAGTGGACCCCCATGGGACACCATGTGCTCTCTTACAGAGTTCATTCCCTTCAGAGACT 
CTGGGCTCTACTCTCATGTACTCCTCGAAACTCATCGTTATCTTCTGTCTGTCTGTCTGCCCCCTGTACCCTGTATGTGCATGTGA 
15 AAGCAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGAGAATGTGGGGCCCATGTACCGTAGTGTG 

TGTGCAGAAGTCAGAGGACAAACTGTGGGAGTTAATTCTTCCACTGTGGGACCCAGGAATCGAACTCAGGACATCAGGGTTACATG 
GTTAATGCGTTTTCTCACTGAGCTGTCATCTCTTTGGTCCCCCCAAACTCACTTCTTCTGAATGCTTTCTTCGATCTTAATCTATT 
TATTCATTTAGAGACACGACCTCTATGTGTAGTCCAGGCTGGCCTCAAACTTAGAAATCCTCCTGCCTCAGCCTCTCCAGTGCTGC 
GATTATGGATCTGCACCACTAGGCCTGTCAGATATGATGCACTTTTATTCTGAAAGCCAGTTCTTTATCCAAAAGGGATTCTGTTC 
20 TCGCACGCACACACGCACGCACAGGAAGCTGGCTGTTAGAAGCGTCTCTGGAGCTAGGCGAAGGCCCCCTTTGGCACTTCTTTGGC 

TCATAGCTCCAGGGATGCCTCAGATGACTGCAGCTGAGTTAACTTAGGACTCAGCCAGTGTTCTCGGGATGTATGACAGTCATGGG 
TCTCTGTCCTCTGTAACTGrTGTGAGTCTCTCTCTGAAGGTGTAAGTCACAGACCATGTCATTCCAGCCTCTCTCTTCCAGTGTGT 
CCACAGAGACCTGGCAGCCAGGAATGTGTTGGTCACCCACGGGAAGGTGGTGAAGATCTGTGACTTTGGACTGGCCCGAGACATCC 
TGAGCGACTCCAGCTACGTCGTCAGGGGCAACGTGAGCCGTTTGCTTTTTGTCACGAGTACAGGAAACACCTGCACTCTCTGTGAT 
25 GCGTTTTTGATTTATGGTGACACCAAGGGGAGAAAAAAAAAACTCCCAGTGCTTCACTTCTTTAGGCTGAAAAGATTGTTTTGTGC 

TCACTAAGAGCTAAGCAAAATAGCCACGCATCTCTGGGGGGCTGGCCACTCAGAACAGATCCATTAGGGGTTGGCATGAGATCTTC 
ACCTGAAAAAAAAAATGCCCTTACTCAGACCTGTTTCGGTTTCCTTAGCTATAAAGTGGCTTTATATGTGTTTTATGTTTCCGATC 

atgagacaagctagcatgtataaaaagctttttgttttttttttttctgaacaggcagcacacaggtattcactataaagtttaaa 

GGTGCTGTAGTT AACTGG TAG CGTTTGTTACC CTGTTACT AT ATGAAG AGTTCAGG AAGACT C CAAAT ACAACAT AACTG ACATG T 
30 GTTCGTTCAAAGAGAATGTGAGGGGGCCAGAGAGATGGCTCAGTGGTTAAGAGCATAGAGTGCTTTTCCAGGGGACCCAAGTTTGA 

TACCCAGCACCCACGGCAGGATGCTCGCAAGCATCTATAACTCCAGCTCCAAGGAATCTAGTGCCTCTGGCCTCTTTGGACATGTG 
TGCTCATGTGCACATACTTACACATAAGTGAAAATCAATTCAAAGTATGATGAGGCAAAAAATGAATGTTTAAGAAGGGAAGAAAG 
AGAGAGAGAAAGAAAGATAGACAGAAAATGATAGATAGATAAACAGACAAATGATTGATAGATAAACAGACAGAAGACATATAGAC 
AATGATAGACAGACAGATAGACAGTGAGATGTCTCAGCAGGTAAAGGTAGTTGCTACCAAGCCTGAGGGCTGGAGTTGCCCCCCAA 
35 AAACACATGGTGGAAAAACTGGAATGGTATAAGTTGACCTCTGACCTTCACCTGTGTGCCGAGCATGCACCCTCCCCCAGCGCCCA 

CACACATGCACAGGAATAAAAACATAATTATTCTTCTTTTCATTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGA 
ACTCACTCTGTAGACCAGGCTGGCCTCGGNNNNNNNWNhWNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNinWNNNNNNNNNNNNNNT^n^NNNNNNNNrfnNfN^^ 
NNNNNNNNNNl , JNNNNNNNlJNNNNNNNNNNNNNNNNNNNNNNNNNNNNl , n^NNNNNNNNI^^ 

4 0 NNNNNNbflWNNNNNNNNNNI'INNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNGGAGTCTCAGTACCATCATCCCTGCTTATGAAATGACAGCAGCCCAGGCTGCCCCAGTTCCTCC 
TCTCTGCTCGACACTCTCAGTACTCACTTCGGTCTGAAAATACCCACTCTGTGAAGAGGAAATTGAGACAAAGAAAAGCAACTTGC 
CCGCGGTTGCTAACTTGCCCCGTGTGGATGCGAGCGTGCAGAGCCTGCATCCCTGTCGTTCACGGTGGTGTCCTCCTGACTAACTT 
CCTACAGGATTCTGATTTTACTTCCTAGGTTCTCAGAAACCAACCAATACAATCAATGACATAGCCCTTTAACCCAAAATGAGAAC 
45 TCCAATGAATGCTCATCTCAGGTGGCTTAGAGCCGGTTCCCAGGGATGGTCGCTGGCTGTGGTTACAGTACACTGACCTCTCTGTG 

TGCTTATGGGGTTTTCACCCCACCAGTGGGCTCTCCTGTGGGAAGGTGAATTCCGTTCAGAACCTTCTGTTAATGAATCAGGTAAC 
CCAGCCTGGACCACAGATTGGGCCAGTGACTCCATTTGCATAGGATTTAAAAGAGGATTTCCTTCTGGGGCTCTTCTTTAGCCTGG 
CCAATTAAACACATGAGGTTCCTACTGGAACCAAATCAGAACAAAACTCCGTGCCCCAGGAGCTAACCAGCCACTGTGTCCTGATG 
CAAATCAAAGCCTGTGCAAACAGAGGCCAACCCCCTGTCCCGCCTCTGGAAGTTATTCAAGCCCCGGAGGGCAGCTATGGTTACTC 
50 TAGGCATGATCACGTAAGTCCTTGAGGGCGATGCTTCTCAGTTCTGAGGAAAGCTCCCGTAAATGATTCTCCCCGCGGCCTTGAAC 

TTGTCGACCTCTGAGCAAATACAGAGCTCTTCCTTAACGAACGAACGGCATCGCTACGGCACTTGCCAATCCCAAGCACAAGCCTG 
TGTCCAAGATGACTTTTAAAGAAGTGTATTTTGCCAGGAGTGGTGCCCTACGCCTTTAAACCCAGCTCTCAGGAGGCAAAGGCAGG 
TTGATTTGTGTGTTTGAGGCCCTATTCTGCTTATGTCACCAGAGCTACATAGTGAGACCTTGTCTCAAAATAGAAAAACAGATGAG 
CTGGACGGTGGTGGCGCACGTCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTA 
55 CAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCAAAAAAGAAAAGAAAAAAAAAAGGAAAACAAATGATAG 

ATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGAGAGAGAGAGAGAGAGATCGCTATAGGTAGGTAGGTAG 
ATAGGTAGGTATAGACAGGTAGATAGATAAACAGATACTTAGATAGATGTTAAATATAGATAATAGATGATAATGGGTGGATAGAT 
GGATAGATAGATAAGAAACGTATTTCTAAAAAGCTTCTACTTTTTCTTTTTTTCTAGAACATGATTTTAATATTTTCAACTTAATA 
TTCAACAGACAGAATAATTATTTTAAGATATATTTTGTTGTTATGTCTCCTTTTCATTTCTGATGTTATTAATTTGAATACTGTCT 

60 ctgtgccctctggttagtcaggctaagggtctatctatcttgttttttctcaaagaaccagctcctggttttgttgattctttata 

GAGTTCTTTTTGTTTCTATTTGGCTGATTTCAGCCCTGAGTTTGACTATTTCCTGCCGTCTACTCCTCrTGGGTGTATTTGCTTTG 
TTTTGTTCTAGAGCTTTCATGTGTGCTGTCAAGCTGCTAGTGTGTGCTCTCTCCAGTTTCTTTTTGGAAGCACTCAGAGCTATGAG 
TTTTCCTCTTAGCACTGCTTTCATTGTGTCCCATAAGCTTTGATATGATGTGCCTTCATTTTCATTAAATTCTAAAAAGATAGACT 
TTACTTTCTTTTTTTATTTCTTCCTTGACCAAGTTATCATTGAGCAGAGCATTGTTCAGCTTCTGTGTGTATGTGTGCTTTCTGTT 
65 GTTTTTGTTGGTATTTAAGACCAGCCTTAGTCTGTGGTGATCTGATAGGGTATATGGGATTATTTCAGTCTTCTTGTATCTGTTGA 

GGCCTGTTTTGTGACCAATTATATGGTCAGTTTTGAAGAAGGTACTGTGAGGTGCTGAGAAGAAGGTATATTCTTTTGCTTTAGGA 
TGAAATGTTCTATAAATACCTGTTAGATCCATTTGGTTCATAATTTCTGTTAGTTTCACTGTGTCTCGATTTAGTTTCTGTTTCCA 
TGATCTGTCCATTGCTGAGAGTGGGGTGTTGAAGTCTCCCGCTATTATTGTGTGGGGTGCAATGTGTGCTTTGAGCTTTAGTAAAG 
TCTCTTTTATGACTGTGGATGCCCTTGCATTTGGAGCATAGATGTTCAGAACTGAGAATTCATCTTCTTAGATTTTTCCTTTGACC 

70 agtataaagtgtccttccttatcttttttgataacttttggttgaaagttgattttattcgatattagaatggatactccagcttg 

TTTCCTGAAACAATTTGCTTGGAAAATTGTTTTCCAGACTTTTACTCTGAGGTCGTGTCAGTCTTTGTCACTGAGGTGCATTTCCT 
GTGTGCAGCAAAATGCTGGGTCCTGTTTATGTATCCAGTCTGTTAGTCTATGTCTTTTTATTGGGGAATTGAGTCCATTGATGTTA 
ATAGATATTAAGGAAAAGTGATTGTTACTTCCTGTTATTTTTGTTGTTAGAGGTGGAATTATGTTTGTGTGGCTATCTTCTTCTGG 
GTTTGTTGAAAGATTACTTTCTTGTTTTTTCTAGGATGTAGTTTCTCTTCTTGTGAAGTGTTTTCCATCTATTATCCTTTGTAGGG 
75 CTGGATTTATGGAAAGATACTGTGTAAATTTGGTTTTGTCATGGAATATCTTGGTTTCTCTGTCTATGGCAATTTAGAGTTTTGCT 
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GGGTATAATAGTCTGGGCTGGCATTTGTGTTCTCTTAGGGTCTGTATGACATCTGCCCAGGATCTTCTGGCTTrCATAGTCTCTGG 

tgagaagtctggtgtaattctgataggtctgtctttatatgttacttgacctttttcccttactgcttttaatattattcctttgt 

TTAGTGCATTTGGTGTTTTGATTATTATGTGATGGGAGGAATTTCTTCTCTGGTCGAGTCTATTTGGAGTTCTGTAGGCTTCTTGT 
ATGTTCATGGGCATCTCTTTCTTTAGGTTAGGGAAATTTTCTTCTATAATTTTGTTAAAGATATTTACTGGCCCTTTAAGTTGGGA 
5 ATCTTCACTCTCTTCTATAACTACTATCCTTAGGTTTGGTCTTCTCATTGTATCCTGGATTTCCTGGATGTTTTGGGTTAGGAGCT 

TTTTTGCTTTTTGCGTTTTCTTTAACTGCAGTGCCAATGTTTTCTATGGTATTTTCTATACCTAAGATTCTCTCTTGTATTCTGTT 
GGTGATGCTTGCATCTATGACTCCTGATCTCTTCCCTAGGTTTTCTATCTCCGGGTTTGTCTCCCTTTGTGATTTCTTTATTGTTT 
ctatttccattttagatcttggatagttttgttcatttccttcgcctgtttgattgtgttttcctgtaattctttaagggagatat 
TTATGTCCTTCTTAAAGTCCTCTATCATCATCATCAGGAGAAGTCATTTTAGAGCCCAATCCGGTGTGATGTGTATCCAGGACTTG 
10 CTATGGTGGAAGAATTGGGTTCTGATGATGCCAAGTAACCTCGGTTTCTGTTGCGTGTGTTCTTACACTTACCTCCTGCCATCTGA 

TTATCTCTAGCGCTACCTGCCCTGGCTATGTCTGACTGGAGCCTGTCCTTCCTGTGATCCTAGTTGTATCAGAGCTCCTCGGAGTT 
CAGCTGTCTCTGGGATCCTGTGGTTCTGGGATTCTGAGATCCTGGGGTGTTCCTGGGTGCCTGGGTCCCTCCTGCTGGTCCCAGTT 

acttctggtggtggaacaggtgttgctctcctcctccacctgatcatatcctccttttccatatcaagcattaaaagtgttcttag 

GTTTAAATTTTATCATCTAATGCTGGGCAATGGTGGCATACACCTTTAATCCCAGCACTCAGGAGGCAGAGGCAGGTGGATCTCTG 
15 TGAGTTTGAGGCCAGCCTGGTCTACAGAGCCAATTCCTGGACAGCCACGGGTGTATGAAGAAACCCTCCCTTGAAAAACAAAAATA 

AGTTGAGTAAATAAATAAATAAGTAGATATTGTCATCCAATGGAAAACAAAAACTAAAACTTGGAAAGGCTGGAGAGACAGCTCAG 
TGGTTAAGAGCACTGGCTGTTCTTCCAGCCGATCCGGGTTCAATTCCCAGCACCTTCATGTCAGCTCACACTTGTTTGTAACTCTA 
GTTCCAGGAAACACAGCACTTTTACAGACAGACATGAAGGCAAAACACCAAATAAATCTTTTTTTTTTTTAAGTGGCCTCAAGTTT 
TAAATTTTATCATCTAACAACAACAAAGAGGGGCTGGAGAGATTGCTCAGTGGTTAGAGCACTGGCTGCTCTTGCTGAAGACCCAG 
2 0 GTTCAGTTCTCAGCACCCATATAGTGGCTCACATCCATCTAGAATGTCAGTTTCAAGGGATCCGACACCCACTCCTGGCAGCCTCT 

GGCACTGTATGCATAAGGTGCACTTACATACATGCAGGCAAAACACCCATGCACATAAAATTAAAAACAAAACAAAACAAAACAAA 
AAAAAACTTTAAAAAAATCTCCAAGTCTGCATGTGGGGGAACTTCACCAGCCTCTCTTGAATCGTACACAGGCACGGCTGCCGGTG 
AAGTGGATGGCACCCGAGAGCTTATTTGAAGGGATCTACACAATCAAGAGTGACGTCTGGTCCTACGGCATCCTTCTCTGGGAGAT 
ATTTTCACTGGGTATGTGTGGCACTCTGCAGGCCTCCTTGGGCTCTGGCTTTGTGTCCCCCACCCCTCTGTACCCTTCCTTTACCC 
2 5 TGCATGCCAAGGGCGGTTAACACACCACTCAAGACCCTAGCTTCTAGTCTTGCCTCTGTTGCCAGAGTTATTTGCTGACATCTGAG 

ATCTTTCTTTCCCACACTCTGTAATTGATTAAGAGGCTTGGGGCCCTCTGGATCCACTTGCAGCCCTCAGTACAGGGTGGGTCTGG 

cactggggaattctctttgcttgttttcagacagaatgtataccaaatagacaaataggaagaacagtgtttgtgaggccccactg 

AGCGCGTGTTTTTCTCAGGTGTGAACCCTTACCCTGGCATTCCTGTCGACGCTAACTTCTATAAACTGATTCAGAGTGGATTTAAA 
ATGGAGCAGCCATTCTATGCCACAGAAGGGATGTGAGTACAGCCAGACCGGGGTTGGGTATCAAACATTTACCGTGTGCTCTAAGT 
30 CCTCCAGATGCATTGCAAAAACAAAAGCTTGATGGCTTTGTTGGTTTGTTTGTTTCTTCTTTCTGTTTTGTTTTCTTTTTGAGCCA 

AGGTTCCCCTGTGTAGCCCTGGCTGTCCTGGAATTGACTCTGTAAACCAGGCTGGCCTCAAACTCAGAGATCCAGCTGTCTCTGCC 
TCCTGAGAGCTGTTATTAAAAATGGGCACCGCTGGGCtGGTGAGATGGCTCAGTGGTTAAGAGCGCAGACTGCTCTTCTGAAAGCC 
CCTAGTTCAAATCCCAGCAACTACATGGTGGCTCACAACCAAACGTAATGAAAACTGATGCCCTCTTCTGGAGTATCTGAGGACAG 
CTACAGTGTACTTACATATAATAAATAAATACATTTTTAAAAATGTGCACTGCCACCACACCTGGTTAAAACACACTTTCCTACGA 
35 CATTGCTGAGATCTTATTTATTTATATTTATTTATTCATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTAATGT 

ATGTGAGTATACTGTCACTATCTTCAGAGATACCAGAAAAGGGCATTGGATCCCACTACAGATGGTTGTGAACCACCATGTGGTTG 

AAGCAGAGACATCTTGGTACAGTGGCACCCACCTTTAATTCCCACAGCGAGGAAGCAGAGAGGCAGCCAGATCTCTGTGATTTGAG 
GCCAGCCTGGTCGACAGCCAAAGCTGTGTAGTGAGATCCTGTCTTGAAAAAAACAATCGCCAATCAATCAATAAATTGGGGGGGGG 
40 GGGCAGGAAGGGCAAGGAGACACTTGCCTATAATCCCAGTACTCCAGAGGTAAGGTATGAGGCTGTAGGCTAATCTGTGCTAATAG 

CAAGACAAGAAAGGAAGGAAGGAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGGGAGGGAGGGAGGGAGGAAGGG 
AGAGAGAGAGAGAGAGAGAGAGAAAGAGAGAGAGAGAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAG 
GAAGGAAGGAAGGAAAAGAAAGAAAGAAAGCTTCAGGTAGCTTGCGCCCTCTTGGGCAGCCTCCAAGGCTTCATTCTTCTGCTTGT 
GGTACCTGAGGATTTGACTTCACCTCACTCTCTGGTGTGGTACCAATTCTAGTCTTCCCACAAAGCCAGCAGCGCACAGTGCACAG 
45 CCCCCACCCCCCACCCCCATGCTGCCCTGGGTGTGAACTGTGGGTGGAGCCTTGCCAAGTTCATTCACACCCCCTCAGCTCTGCTC 

TGTTTTGCTCTCTCACAGATACTTTGTAATGCAATCCTGCTGGGCTTTTGACTCAAGGAAGCGGCCATCCTTCCCCAACCTGACTT 
CATTTTTAGGATGTCAGCTGGCAGAGGCAGAAGAAGCGGTACGTGGAGGCTTGGCTTAATCATAACGGTCCCCAGGGAGATGTGTG 
GGTGTCACACCGGGCACTAATGGCCTCAGATCCGGTTTAGGCCGACCATCTTTCTCACCTCACTTTGCCTAGATTACCCTTCCACA 
GTCCTGTGCAGAAGATGTACTATCTGGTGTGGGCTTGGGGGCGGGGCTTTCCTGTGATTTCATCCAAGTGATTAATAGGTTAAAAG 
50 CTCTTAAGGGTCCAGTGCAAAGGGCTAGACAACTAAATAAACCTTAACTCCTCCAGGAGCCACTGGCCTTTTCTAAGTCAACATGG 

TGTGAGGGTGGGTATGGATGGGAAGGGCTTTAGCCCAAAGCCCTGAGGACCCATTCAGTCTCTGCTGCTCATTCCCCACTGATCTG 
AACGATGGCAAGTTTCTTCTTTGGCCTCGGTGTTCCCATCTGTAAAATGGGTTGCAAAGGTAAATGATCCTCAAGCAGCAGGATCT 
TGGTATTACGTCATTAGCCCCTCCTCCTTAGCACTCTTAGCACAGGAGAGGTCTGCTCCAGATAAGGGTGGAGCCTTGAACACTCA 
GAGCCCAGGTTCAGATCCTGCCTCCGTCACTAGTGTCTCACATAGTGACTCACATAATGTCTCACATTAGTGACTTTAATGTCACT 

5 5 aatgtctcacgtagcatttgcaactttagactttaatgtggacatcttgtgggatgatagttctgtaaaggacaaatcacctgcca 

TCTGCCCTTTTCCTACTTTTTATTAAAAATGAGTGGCGGGCTGGTGAGATGGCTCAGTGGGTAAGAACACCCGACTGCTCTTCCGA 

aggtccagagttcaaatcccagcaaccacatggtggctcacaaccatccgtaacgagatctgactccctcttctggagtgtctgaa 

gacagctacagtgtacttacatataattaataaataaataaacaaataaataaatataaataaataaataaatagatttagtcttt 

taaaaaaaatgagtggctgctgtttcagaaaaaaacaaaacccatggaggggactggacagatggctcagtagttagagcactggc 

6 0 tgctcttgcagaggatcagggttcacttcccagtaaacagggtagctcacagtcacctatacctcctattccaggagctccagcgc 

cctcttctggccattgcaggcactgcattcaaatactgacacaggtgcacacttgcacacataaagtaaataaaacttcaaaacaa 
gcctggaaactacccaaattcatagttttatatttttaagattattttacttttcaattacatgtagtagtgtttacagggaccct 
cagaaatcagaagagggtgtcgaatcccctggggctggagttacaagcaatcgtgagccacctcacatgggctcttagaaccaaac 
tcaggtcctcttcaagagcagcaggtgttctaaccactgagccatctctccagcccctaaactcatacttcatgatctgtataaaa 
65 gtaaggtgtatttaagtactgtgctttctaggcacacaggcgagtcctgctcagccggtcattcttctccctttccagatgtatca 

gaacatgggtggcaacgtcccagaacatccatccatctaccaaaacaggcggcccctcagcagagaggcgggctcagagccgccat 
CG C CACAGGCCCAGG tg aag attcac^gagaaagaagttagcgaggaggnnnnnnnnnknnnnnnnnnnnnnnnniwnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNtWNNN 

7 0 NNNNNNNNNNNNNNNNNIWNWNNNITNNNNNNNNNNNNNNIJNNNNNNNNNN^^^ CTG AAAT ATAG T A 

TATTCTTGTAAATACGTGAAACAAACCAAACCCGTTTTTTGCTAAGGGAAAGCTAAATATGATTTTTAAAAATCTATGTTTTAAAA 

TACTATGTAACTTTTTCATCTATTTAGTGATATATTTTATGGATGGAAATAAACTTTCTACTGTAGAAATGTTGGTTCTTGTTCCT 

ttgcgtgaactataagctcatggcctcatctgtatgtgagatttcctgtttttctgtttgtttgtttgtttgttttttgtttctct 

TGAGCAGGTGCATTCTTGGGGGATGCTTGGTGTTGTTTGGTTTTGAGACAGGATCTAGTTATATTGCTCAGGCTAGCCTCAAACCC 
7 5 GAGATCTTCCTGCCTCTGCCTCAAGTCTTGGGGTTAACGTCATCACACCCGACGAAGGTCAGCTCTTCACCAAAGTGTTAAAGCAT 
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CCTGAGCCGACCAGGCTGAGGACCGCGGGCACCACATCTGATCGGTTCTCCCATTCCCTCCTCATTCACTTCTGATCTTTTGAAAC 

tgagcaagctccagcccacaggtttataaactcgccttgctttgtccctttgtacgctggacaccactgagttctgtcctttattt 
ctttgttttgtcctatgacagggtctcatgtgtcccaggttggcctcaggttgactgtgtagcagaggatgacctggaccttctgg 
tcctcgtgtccccacctcccgagtgctgggatcccggtgtgtgccaccatgcccggcttcgcctgattctttagctagcctctttg 
5 ccatctaagtcagaggttctcaaccttcctaatgctgctaccctttaatacagttcctcatgctgtggtgacccccaaccacgaaa 
ttatttcattgctacttcataactgtaagtttgctactgttatgaatcgcaatgtaaataacctgatgtgcaatggctagagggtc 
acgatccacaggttgagaatgctgccctactgtgtctcttagctgctgcaagttccgtctccctaagcattgacttggtgtgtggt 
atggtatggtgtcttgtaagcaccaggtctctccattgatccagcttccacccctctgcctctttgcttctttcaccccctagata 
ctagctgcataatgttttctctctagccaaaaccgcctggatggtcctggatgtgtctgggcgtttcccagccccctcttctgcct 
10 cagtctctgtttccatgcccatcaagaatagctgcctccgtggcaacctgtgagatcttcttgtctatatcattaggttgtctctg 

cacagacagcctacctatgtgatgctgtaattagcttttgtgataatgtcctctctcttctctctttatttatttatttatttact 
tacttacttacttaatgtatttgagtacagtcattgtcttcagacacaccagaagagggcgtcagatctcattacagatggttgtg 
agtcaccatgtggatgctgggaactgaactcaggacctctggaagagcagtcagtgctcttaacccctaagccatctctccagccc 
atgtcctctcctttaagctggagtttgagccgtttgaaggcggatgtgatttaagtgaatccaaacactcagctccacggaggtaa 
15 taggtataaacagacatttggttactttttagcctactcatgtaaaagcataagatatgcttgatggcaaacattcagctaatatt 

GTTTTTTATTTAGGTGAGTGGTGGTTAGCGATGTAACAAGCGTTGGAACACCTCrrcCAGCTGAGCTCCGGTTCAGGTGTATCTCTC 
CTACCTTCCTGTCTGAATGTATTCCTACCACACACACATGAGCATGCGCAGACGCACACACATGAGCATGCGCAGACGCACATACA 
TGAGCATACGCAGACGCACACACATGAGCATGCGCGCGCGCACACACACACACACACACACACACACACACACACACACGAGTGGC 
AAGGCGGGGGTGCAGGATGCAAATGGGAAAGAAGTCTTTGTATTAGTTACCTTACTGTTGCTATGATAAAACAGACCTTGGCTTGC 
20 TGCAGGCTCTTGTTTACTGTTAATATTGCTGCTGAGAACATGGTATGGAAATTGGAAATACCCCCCCATCTCTCTCTGTCTCTGTC 

TGTCTGTCTGTCTGTCTGTCCGTCTCTCTCTCTCTCTCTCACACACACACACTTTTTAAAATATTTTATTTTATTCTGAGACAAAG 

CTGCCTCCCGAGTGCTGAGATTAAAGGTGTGCCCCACCACCACAAGGGTTTTTTATGCACCCCAAGCTGGCCTTGAACTCGAAATC 
CTCCTCCTTGGCCTGCTGAGGTCCTGCACTGCTTCTTCACATTGGCCTTCACAGCTGTCTCTGTCGCTTACCCCTGAGAACCTAAT 
25 GTGGAACCCGAGGCCAACTCTCAGCCTCCCAGGCACAGCCTAGTGGTTTGCCGACGTTCCTTCTCTCTCTGTTAGCTACCAATGGT 

CTTrCTCGCTTTCTCTGTCTTCTCTGTCTTGATGGAATTGGAGGAGGCAGAAGAGATACAGGAATTTGCAAAGCCCCTTGAGCTAC 
TTGTCGTGAGATGTGTGTTGATAGAGCAAGGCAGAATAGTGATGTGAGCTACCCAAGCCTCTTCCTTCTTTCAAAGTGATTTTGCC 
CAGGGCATGTGCACATTGTGTCTGTGACATCCCTCTGGATGGAGCCAAACACACAGTCACATCTGGAGTCATGTCCTTGTGTGCAG 
CGTTAAAACCCTCAAAGGACTTCATTTCCACGGAAATGGATATTCTCTTGTGGGTTTCGTAAAAGTGGTTTTATAGCCTTAATACT 
30 ACCAAATGCTTCTTTTAATAGCATAATATTGGGGCTGGAAAGACAGTTAATAGTCCATACTGCTATTGTGGAGGACCTGAGTTCAA 

TTCCTAGCACTCACAACTGGAACATCACAGCCTCTGGCAACTCCAGTTCTGAGGGATCTGACGCCCTCTACTGGCCTCCATGGGCA 
CTGCATGCACATAGTGCATACACACACTCAGGCACATACACATAGACATAAAATACATAAATCCTTCTTTTAAAAAGCGTAATATT 

gacttgttcttcaaagatgtattcatgttatgcagtgatcatccctaatctgaaatactaaaacccagaatctgagcttgatgaac 

ATCCGCATAATACGTCACACACACACACACACACACGGAAAAGAGAGAGAGAGAGAACTCGATGCCTGGCCTCCAATGAACAGACG 

35 ttagaatgaagtgagttaaaattatcacatcaagttaccaccaggctgtgtacataaggcacacatgaaatgttaactgatccttt 

GAATTATATGTGCAAAATTATTCCAGTCATAGCAAGTTTAGTCTGGTTCCTGTCACTCCAGCCAAGGGGTACTCTACCTGCCTTAC 
CCCAAGCTGACATTGTCCATATTGCTGATGTCCTATGAAAACACACTCCTTGACCACCATCTTCAAACTAAGGACATTTGAATATG 
CTTCTGGGCTGTGTCGGGTAGAGGTTTGGAGCATCTCCTTCATAGAAAGTGAAGrCAGCAGAGGTGGAAACTTAAGGGCTCGTTGG 
AAAGTCAGTGGTGCGGGAAGGTGTTTGCTAAGGCAGACACGTGAAGGAATATTTAGCTGAAGCAGACACAGGAGAAAAGGATGTTC 
40 TGCTAAGGCAAGCATGTGATGAAGGACTCTTTGCTAACAACACGCATGCGTTAGTCCATCTTACGTTGTGTAGCTCTATTTGTCCG 

GAATCTATAGAGAGAAATGCACCAAAACAAAACAAAACAAAAAACAACTTCTGGTGGTGTATTGTGGCTTCTTGCTGCTCCCAAGG 
ACTCCGATTGGCAGAGTAATGTCAGCTGAGACAGTCGCACAGGATGAGGCAAGACCTGTGGAGGACACGTGATGATTGGATGGAGT 
ATAAGTAGAACTCAACAGACAGTCATGGAGACTGAGCTTGGCTTGTTTATAGAGCTAGCTGTGCAATGCTTGTTGATCTCTTGTCT 
TCACCAGTCTTCGATTCCCCGAGAGAGGCACAGCTAAGAACTTCTCCTGTGTCCCTCTGGGTCCTTCCTGCTGACTCTGCTAGGTA 
45 GGTTGTGCCACCGCTGCTGATTCTGTTTGCTGTCCCGGCTCTTCC^AAACTGGACTGCTGATGTTTCTGTGAAGTGTTTGTGCGTGG 

ATCGAGCTGCTGACCTGTGAACTGAACTGCTAATTTCCAGACAGCACAGACCGGAGTTGCTCTAAAGAACCTTTCTAAACAGGTCC 
ACTTXCCCCGTATCCTCCCCCCCCCCCCACTTCCTCTGGTGGGTGGTGGACTAAAAGGGAGGTTAAAGCATTTAAAAGCCATCATT 
AAAAATAAGGATTGGCAGAGCCGCACTCAGGCACTGCAGCGCAGCTCAGGTCTGCACCAGGCGCGCGAAGGTGAGCCAGAGCCAAG 
ATGGCTGTCCTTTCTAAGGAATATGGATTTGTGCTTCTCACTGGTGCTGCCAGCTTTGATATGGTGCTCCACCTAGCCATCAACGT 
50 GGGCAAAGCCTGCAAGAAGGACAAGGTAGAGTACCCTGTCACCTACAGCATGGATCCTGAAAGTGGGCATATGTTCAGCTGCATTC 

AGCGCGCCCACCAGAACGTGTTGGAGGTACACCCTCCCTCCCTGTTTTTCCTAACGGTGGGAGGTGTTAACTACCCCCGTATAGCT 
TCTGGCCTGGGCTTGGCCTTGATITCTTGGACGAGTTCTTTACACATATGGAGACCCTAGCAAGCGGTATCGAGGAGCCACGGGGC 
TCTCTTGCCCTCTTTACTCTGATGGGCACCGCCATGTGCTCTGCTTCCCAGCATCCTCTGCTTCCCAGCATCTTGGCTGGATCAGA 
CCGGGCTTAAGCTGCGGGTCCAGATCCTGCCACTGAGGAAAGGGGGGCCGGGGGGGGGCTTCCTATTCTCATTTGCCTCCTACGAC 
55 TCATCCTGATTTCCAGTTCCACTGTTTAGTTTTTGTTGTTGTTTTAAATATAATAAAAACTTACCTGACATCAGCCTCATACCTAA 

AAATGAAGAAATAAAAATAAAAATAAGGATTGAAAAAGTTAAGGTTACAGTTAGGATCACAAAGCATGCCCCTGTTCACTTTAGTG 
TGGGCCAAGCTGTGTCCCCTGAGGGGAGGGTACCCCTCTTTTTCTTTCCCTTTCTTCCTTCCTTTCTGTCTCTTTTCTTCCTTCCT 
TCCTTTCTCTTTTAAAAATGTATTTATTTTATTTGTATGGGTGCTCTATCAGTACCTGCGTGACAGAAGAGGGCATCAGATGCCAT 
TACAGATAGTTGTGAACCACCATGTGGTTGCTGGGAATTGAACTCGGGGCCTCTGGAAGAGCAGTGTACTGGCTGGTTTTGTGTCA 
60 ACTTGATACAGCTGGAGTTATCACAGAGAAAGGAGCTTCAGTTGAGGAAATGCCTCCATGAGATCCAGCTGTAAGGCATTTTCTCA 

ATTAGTGATCAAGGTGGGGAGGGCCCTTTGTGGGTGGTGCCATCCCTGGGCTGGTGGTCTTGGGTTCTATAAGAGAGCAGGCTGAA 
AGCCGGGCGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGANNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNN 
NNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

65 NNNNNNN^J^INNNNNNNNNNNNNNNNNNN^INNl'INN^nWNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>WNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNKNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

70 NNNNNNNNNNNNNNNNNNNN>ttttmNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJHtfNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^JNNNNNNNNW 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNbn^NNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNtm^ 

7 5 NNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNIWNNNZ^ 
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TAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAAAACAGTAATTATGGAAGATGTTAGTCATGAACTTGATAAG 
CAGTTGTGGGAAGCATAGGGGGAGTTAGAAGGGAAAGAAAGGGGGGTAGATTTCAAATTTCTGAAAAAAAATTTTTTTAAAGGGAA 
GACATGG CAAGTAGTACCCTAGTTATGG CC C AG CAGGATGC CTCTCCATCCCCCACCCCACC CCTACCCCGTGAAGAACA CCACCA 
GTAACAGCCTTAGATAAACTGCTGCTGTGATAAAACACTTACCAAAAACAATCTAGGGAAGGCAAAGGTTTGTTTCAGTTTATAGT 

ttataggctgttgttgaaagaatccaagccaagaactcaaggtgagaacctggaaggcagattcaaccctctcttcttgggcacaa 

acacacacacacacacacacacacacacacacacacacgcttgtacacatacaaaatacacctaattaaaaaaatatttttttaaa 

cgagagaagatagcacactccaccagaggcaccttaccctgttctgtttacactaattaagtctatgtggtgttaagcatttagag 

ttcaaagaaagattaaaacgcagtgcctgtgctctagagcaacagcaaggacagatgaggtgcttgtgagttaccgtgtgggtgct 

ggggacagaaccagggttgtccctgaggacactgtcctggtaatccaggcaggtcacagggccacctgtttggtctgcatgtggta 

cacagattacatgcaggtaaaagcatacgtgcacacagacaagatggtaatggcaccaagtgtctgtctcattacatacggccacc 

gccgccacctcttgttatggcaatgcctcgggtggaatcattctttctgcagaagtctctgctctcctgatcatagccttaagcgg 

aggtggcggatagctcagtattcgggtgctcctcgagcatgcgtgagaccctgggttctgtctccagcacacatattacccctacc 

accaacaaaacagttaaacctgtgtttctcatcgcaggaccgttctggataagctcctcccagagatatttaaaccagggtcagct 

gcccttgcacagggccagcatgtgtgttcagcaaacacaacccatgaggaggaattagctcactcgctcgatgagagcggaccaca 

ggcagggcagaacactgcctccagtccaggatcagccatggacatggtgaaggtcaattccatggacttcggagaatttgtggatg 

tgtttgggaacattgttgagaaatgccctctgattgccgctgctgtctggtcccagcgtccattctctggcttggaagacttagaa 

aatcacttttttgcctttattgatgctctcccgagatcaggtaagacttcaggaccgtgtgcgcgaagtcattttcaatattgtat 

ataaaaatattttagattactttagcctccttactcagttatttagccgggattattagaaggatcagtagacatcctttcaaacg 

ctagtctcttgaaggtggacacaagaacatgggggcgggatgggcaaggtagcatggatggccgaggacagcggaggcagagggag 

gacaatctctgaggtcgagaccagcctgatctagagcgagttccaggacggccagggctattggaggtcaagaatgggaacagggc 

aaaggccttggtgactcagaagctgaaggcccactttggcaatgccctggatgaaagagaggatagcgaggacctcccagggaccc 

cagagaggaacgggaagcgctgagcgattttcaaaaaaaaagggccggtttggaccagacaaggatgcattcatttagatcccaag 

actctttgcagagagaagtaaaatgggagcaaagcaatgttttctggggagagtgggccacagggtggggagaagagggggtagag 

gtttattcaggatggcacagcggccgaaggtccaaaggtacatagtccctgttcataggctactatgggttctgagaataaacccg 

acatgcccttggggaacaaagtcagagggtaggagtcacctgcccttgagactgttcttagtcttcggtcaggagggtggtctcag 

gacagagcaggcactcgcagctgcgttcagtatggctgtgacactctgtggattctcagactcctctgtatggctgcctatgagaa 

cttacagaggaagagcacaggtccaggttataaaatcaagctgaggactggagagatggctcagcagttaggagcactggctgctc 

ttccagtggactggagatcaattttaagcacacattccccaccccccaaagatgctcgcaaaggcgtctaactccaggatctggtg 

tcctgctctggcctccgtaaacaccaaggacacatgtgatgtgcagacatacatgcaaacaaaacactcaaatatgtgaaatttaa 

gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtctatctgtctgtctatctgtatgtatgtttgcaaatcaactaatcaactc 

agggtctttcttgcttatcctgggcactctaccactaagatgtactcaatctttttcacaatgtttctagaacagagagagagaga 

agaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagaggagagga 

gaggagaggagaggagagtctcaatgtatttgaagggtcatttaaaaatccttaatgggaagtggtggtgaac 

MOUSE SEQUENCE - mRNA 

GCGGCCTGGCTACCGCGCGCTCCGGAGGCCATGCGGGCGTTGGCGCAGCGCAGCGACCGGCGGCTGCTGCTGCTTGTTGTTTTGTC 

AGTAATGATTCTTGAGACCGTTACAAACCAAGACCTGCCTGTGATCAAGTGTGTTTTAATCAGTCATGAGAACAATGGCTCATCAG 

cgggaaagccatcatcgtaccgaatggtgcgaggatccccagaagacctccagtgtaccccgaggcgccagagtgaagggacggta 

tatgaagcggccaccgtggaggtggccgagtctgggtccatcaccctgcaagtgcagctcgccaccccaggggacctttcctgcct 

ctgggtctttaagcacagctccctgggctgccagccgcactttgatttacaaaacagaggaatcgtttccatggccatcttgaacg 

tgacagagacccaggcaggagaatacctactccatattcagagcgaacgcgccaactacacagtactgttcacagtgaatgtaaga 

gatacacagctgtatgtgctaaggagaccttactttaggaagatggaaaaccaggatgcactgctctgcatctccgagggtgttcc 

ggagcccactgtggagtgggtgctctgcagctcccacagggaaagctgtaaagaagaaggccctgctgttgtcagaaaggaggaaa 

aggtacttcatgagttgttcggaacagacatcagatgctgtgctagaaatgcactgggccgcgaatgcaccaagctgttcaccata 

gatctaaaccaggctcctcagagcacactgccccagttattcctgaaagtgggggaacccttgtggatcaggtgtaaggccatcca 

tgtgaaccatggattcgggctcacctgggagctggaagacaaagccctggaggagggcagctactttgagatgagtacctactcca 

caaacaggaccatgattcggattctcttggcctttgtgtcttccgtgggaaggaacgacaccggatattacacctgctcttcctca 

aagcaccccagccagtcagcgttggtgaccatcctagaaaaagggtttataaacgctaccagctcgcaagaagagtatgaaattga 

cccgtacgaaaagttctgcttctcagtcaggtttaaagcgtacccacgaatccgatgcacgtggatcttctctcaagcctcatttc 

cttgtgaacagagaggcctggaggatgggtacagcatatctaaattttgcgatcataagaacaagccaggagagtacatattctat 

gcagaaaatgatgacgcccagttcaccaaaatgttcacgctgaatataagaaagaaacctcaagtgctagcaaatgcctcagccag 

ccaggcgtcctgttcctctgatggctacccgctaccctcttggacctggaagaagtgttcggacaaatctcccaattgcacggagg 

aaatcccagaaggagtttggaataaaaaggctaacagaaaagtgtttggccagtgggtgtcgagcagtactctaaatatgagtgag 

gccgggaaagggcttctggtcaaatgctgtgcgtacaattctatgggcacgtcttgcgaaaccatctttttaaactcaccaggccc 

cttccctttcatccaagacaacatctccttctatgcgaccattgggctctgtctccccttcattgttgttctcattgtgttgatct 

gccacaaatacaaaaagcaatttaggtacgagagtcagctgcagatgatccaggtgactggccccctggataacgagtacttctac 

GTTGACTTCAGGGACTATGAATATGACCTTAAGTGGGAGTTCCCGAGAGAGAACTrAGAGTTTGGGAAGGTCCTGGGGTCTGGCGC 

TTTCGGGAGGGTGATGAACGCCACGGCCTATGGCATTAGTAAAACGGGAGTCTCAATTCAGGTGGCGGTGAAGATGCTAAAAGAGA 

AAGCTGACAGCTGTGAAAAAGAAGCTCTCATGTCGGAGCTCAAAATGATGACCCACCTGGGACACCATGACAACATCGTGAATCTG 

CTGGGGGCATGCACACTGTCAGGGCCAGTGTACTTGATTTTTGAATATTGTTGCTATGGTGACCTCCTCAACTACCTAAGAAGTAA 

AAGAGAGAAGTTTCACAGGACATGGACAGAGATTTTTAAGGAACATAATTTCAGTTCTTACCCTACTTTCCAGGCACATTCAAATT 

CCAGCATGCCTGGTTCACGAGAAGTTCAGTTACACCCGCCCTTGGATCAGCTCTCAGGGTTCAATGGGAATTCAATTCATTCTGAA 

GATGAGATTGAATATGAAAACCAGAAGAGGCTGGCAGAAGAAGAGGAGGAAGATTTGAACGTGCTGACGTTTGAAGACCTCCTTTG 

CTTTGCGTACCAAGTGGCCAAAGGCATGGAATTCCTGGAGTTCAAGTCGTGTGTCCACAGAGACCTGGCAGCCAGGAATGTGTTGG 

TCACCCACGGGAAGGTGGTGAAGATCTGTGACTTTGGACTGGCCCGAGACATCCTGAGCGACTCCAGCTACGTCGTCAGGGGCAAC 

GCACGGCTGCCGGTGAAGTGGATGGCACCCGAGAGCTTATTTGAAGGGATCTACACAATCAAGAGTGACGTCTGGTCCTACGGCAT 

CCTTCTCTGGGAGATATTTTCACTGGGTGTGAACCCTTACCCTGGCATTCCTGTCGACGCTAACTTCTATAAACTGATTCAGAGTG 

GATTTAAAATGGAGCAGCCATTCTATGCCACAGAAGGGATATACTTTGTAATGCAATCCTGCTGGGCTTTTGACTCAAGGAAGCGG 

CCATCCTTCCCCAACCTGACTTCATTTTTAGGATGTCAGCTGGCAGAGGCAGAAGAAGCATGTATCAGAACATCCATCCATCTACC 

AAAACAGGCGGCCCCTCAGCAGAGAGGCGGGCTCAGAGCCCAGTCGCCACAGCGCCAGGTGAAGATTCACAGAGAAAGAAGTTAGC 

GAGGAGGCCTTGGACCCCGCCACCCTAGCAGGCTGTAGACCGCAGAGCCAAGATTAGCCTCGCCTCTGAGGAAGCGCCCTACAGCG 

cgttgcttcgctggacttttctctagatgctgtctgccattactccaaagtgacttctataaaatcaaacctctcctcgcacaggc 

GGGAGAGCCAATAATGAGACTTGTTGGTGAGCCCGCCTACCCTGGGGGCCTTTCCACGAGCTTGAGGGGAAAGCCATGTATCTGAA 
ATATAGTATATTCTTGTAAATACGTGAAACAAACCAAACCCGTTTTTTGCTAAGGGAAAGCTAAATATGATTTTTAAAAATCTATG 
TTTTAAAATACTATGT AACTTTTTCAT CTATTTAGTG ATATATTTTATGG ATGG AAATAAAC TTTCTACTGT 
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MOUSE SEQUENCE - CODING 

atgcgggcgttggcgcagcgcagcgaccggcggctgctgctgcttgttgttttgtcagtaatgattcttgagaccgttacaaacca 
agacctgcctgtgatcaagtgtgttttaatcagtcatgagaacaatggctcatcagcgggaaagccatcatcgtaccgaatggtgc 
5 gaggatccccagaagacctccagtgtaccccgaggcgccagagtgaagggacggtatatgaagcggccaccgtggaggtggccgag 

tctgggtccatcaccctgcaagtgcagctcgccaccccaggggacctttcctgcctctgggtctttaagcacagctccctgggctg 
ccagccgcactttgatttacaaaacagaggaatcgtttccatggccatcttgaacgtgacagagacccaggcaggagaatacctac 
tccatattcagagcgaacgcgccaactacacagtactgttcacagtgaatgtaagagatacacagctgtatgtgctaaggagacct 

TACTTTAGGAAGATGGAAAACCAGGATGCACTGCTCTGCATCTCCGAGGGTGTTCCGGAGCCCACTGTGGAGTGGGTGCTCTGCAG 
10 CTCCCACAGGGAAAGCTGTAAAGAAGAAGGCCCTGCTGTTGTCAGAAAGGAGGAAAAGGTACTTCATGAGTTGTTCGGAACAGACA 

TCAGATGCTGTGCTAGAAATGCACTGGGCCGCGAATGCACCAAGCTGTTCACCATAGATCTAAACCAGGCTCCTCAGAGCACACTG 
CCCCAGTTATTCCTG AAAGTGGGGG AAC CCTTGTGGAT CAGGTGT AAGG CCATC CATGTG AAC CATGG ATT CGGGCTCACCTGGG A 
GCTGGAAGACAAAGCCCTGGAGGAGGGCAGCTACTTTGAGATGAGTACCTACTCCACAAACAGGACCATGATTCGGATTCTCTTGG 
CCTTTGTGTCTTCCGTGGGAAGGAACGACACCGGATATTACACCTGCTCTTCCTCAAAGCACCCCAGCCAGTCAGCGTTGGTGACC 
15 ATCCTAGAAAAAGGGTTTATAAACGCTACCAGCTCGCAAGAAGAGTATGAAATTGACCCGTACGAAAAGTTCTGCTTCTCAGTCAG 

GTTTAAAGCGTACCCACGAATCCGATGCACGTGGATCTTCTCTCAAGCCTCATTTCCTTGTGAACAGAGAGGCCTGGAGGATGGGT 
ACAGCATATCTAAATTTTGCGATCATAAGAACAAGCCAGGAGAGTACATATTCTATGCAGAAAATGATGACGCCCAGTTCACCAAA 
ATGTTCACGCTGAATATAAGAAAGAAACCTCAAGTGCTAGCAAATGCCTCAGCCAGCCAGGCGTCCTGTTCCTCTGATGGCTACCC 
GCTACCCTCTTGGACCTGGAAGAAGTGTTCGGACAAATCTCCCAATTGCACGGAGGAAATCCCAGAAGGAGTTTGGAATAAAAAGG 

2 0 CTAACAGAAAAGTGTTTGGCCAGTGGGTGTCGAGCAGTACTCTAAATATGAGTGAGGCCGGGAAAGGGCTTCTGGTCAAATGCTGT 

GCGTACAATTCTATGGGCACGTCTTGCGAAACCATCTTTTTAAACTCACCAGGCCCCTTCCCTTTCATCCAAGACAACATCTCCTT 
CTATGCGACCATTGGGCTCTGTCTCCCCTTCATTGTTGTTCTCATTGTGTTGATCTGCCACAAATACAAAAAGCAATTTAGGTACG 
AGAGTCAGCTGCAGATGATCCAGGTGACTGGCCCCCTGGATAACGAGTACTTCTACGTTGACTTCAGGGACTATGAATATGACCTT 
AAGTGGGAGTTCCCGAGAGAGAACTTAGAGTTTGGGAAGGTCCTGGGGTCTGGCGCTTTCGGGAGGGTGATGAACGCCACGGCCTA 
25 TGGCATTAGTAAAACGGGAGTCTCAATTCAGGTGGCGGTGAAGATGCTAAAAGAGAAAGCTGACAGCTGTGAAAAAGAAGCTCTCA 

TGTCGGAGCTCAAAATGATGACCCACCTGGGACACCATGACAACATCGTGAATCTGCTGGGGGCATGCACACTGTCAGGGCCAGTG 
TACTTGATTTTrGAATATTGTTGCTATGGTGACCTCCTCAACTACCTAAGAAGTAAAAGAGAGAAGTTTCACAGGACATGGACAGA 
GATTTTTAAGGAACATAATTTCAGTTCTTACCCTACTTTCCAGGCACATTCAAATTCCAGCATGCCTGGTTCACGAGAAGTTCAGT 
TACACCCGCCCTTGGATCAGCTCTCAGGGTTCAATGGGAATTCAATTCATTCTGAAGATGAGATTGAATATGAAAACCAGAAGAGG 

3 0 ctggcagaagaagaggaggaagatttgaacgtgctgacgtttgaagacctcctttgctttgcgtaccaagtggccaaaggcatgga 

attcctggagttcaagtcgtgtgtccacagagacctggcagccaggaatgtgttggtcacccacgggaaggtggtgaagatctgtg 
actttggactggcccgagacatcctgagcgactccagctacgtcgtcaggggcaacgcacggctgccggtgaagtggatggcaccc 
gagagcttatttgaagggatctacacaatcaagagtgacgtctggtcctacggcatccttctctgggagatattttcactgggtgt 
gaacccttaccctggcattcctgtcgacgctaacttctataaactgattcagagtggatttaaaatggagcagccattctatgcca 
35 cagaagggatatactttgtaatgcaatcctgctgggcttttgactcaaggaagcggccatccttccccaacctgacttcattttta 

ggatgtcagctggcagaggcagaagaagcatgtatcagaacatccatccatctaccaaaacaggcggcccctcagcagagaggcgg 
gctcagagcccagtcgccacagcgccaggtgaagattcacagagaaagaagttag 

HUMAN SEQUENCE - GENOMIC 

4 0 cactgagacgcacatgttatctttcaaacaagtcaatggactagaataaatcatcctttctcagcatgtggtctgttgaacaactg 

tgtaagaatcatctgagcaaatgtttaaaatgtggattcctggctcccattccagacatgctgactcaaaactggggcaaaacgct 
cagactctgcttttttaatgagaacctttggtgattcctatcacaggtctagatctgtgctgtccggtacggtagccaccagccac 
atgtggctattgagagcttgaagtgtgtctggtccaaattgagatgtactctaattgtaaaatacacactagattttgaagactta 
gtatgaaaaaaagaatgtaaaatatattattaataatttttatattggccgggctcggtgggtcacacctgtcatcccagcacttt 
45 atgaagccaaggcgggtggatcgcttgatcctaggagtttgagaccagcctggataacatggcaaaatcccatctctacagaaaat 

acaaaaatgagttgagtgtggtggtgtacacctttagtcccagctacttgggaggctgaggttggaggattgattgagcccaggtg 
gtcgaggctgcagtagccatgatcacgtcaccgcactccagcctggatgcagagcaagaacctgcctcaaaaagaaaaaataataa 
taaaattaaaacaatttttacattgattatatattaaaatgatagtattttggatatatcgcattcagcgaaatatgttattaaac 
ttaatttcacctgcttccttttactttatacagccaacagaatttgtaaatgatgtacaaggcttgaagttgtgactcacattctg 
50 tttcattggctagccctgttctagatgaagagtaggagttcttttcaccttgattccgctaagtgtttgtttcatgattattgtta 

ctctttatacctaaaagggatttgtactaaaagtcccttgttgggacttttagaatctcagtgcagggtttgcatggagttgtcta 
ctgtctcttactgaaaccccccaatgttcagagcattcatttttaaagtaattaagaatgcagactggtctgggagctgactgaaa 
cacactcccccaaactcagggtttgtcaacagtggcgctgctggcatgttgagctggataattctttgttgtgaaggactgtcccg 
tgcactgtaggatacttttcagcatcccgggtctcctcccactggatgccaggagcacattcccttttcccagtgtgaccaaaaat 

tgaagtgcagtggcacgatcttggctcactgcaagctcctgggttcaagcaattctcctgcctcagcctcctaagtagctgggatt 

ATAGGTGCATGCCACCATGCCCAGCTAATTTTTTGTATTTTTAATAGAGACGGGGTTTCTTCATGTTGGCCAGGCTGTTCTCGAAC 

tcctgacctcaagtgatccaaccgcctcagcctcccaaagtgctgggattacaggcgtgagccaccgcgcctggcccatcaagctt 
6 0 ttaaatgtagaaggttggagagtcagcccctctttaccctagttgacttgattaccacttggcctgtgttcagaaggaaatcagca 

tatcactgtcccctctctcctttgtatcctatccccatgttagataagctcttagcattatgggaatctcttctgaacctgattca 
aagagagaaggggtcgattcaatttagttcaacaaatattactttaatatcctcttgatgggtgtgatgctgtgatgggctgcaag 
agtgaataaggtaatgttgctttccctctcccgcaagaatgtacacagattgctactgtgctggtgatatctggtataaccttttg 
agattttacagaatcgccagttggggaccatgtcactgacatatgggtcatgggccaatgtagtgggctgcttcatgtagtttcat 
65 tccatggctacaatccatacccatgaccccagattgttatcctatagaggtagccaaatgaatgaattaggtgagctcctgactcc 

tatagcgttttgtacctcactcattcctacttatctggcaacagataagtatgtatgtcacatctcaccagggagtttataaactc 
taagaataggtatgctgccatatttctctatctttgtacaatgccttgttcagtaagtgtgtttaataaatgaatgaattcatcat 
catatctggaatgcaactcacagtgcagtctgggccaaagatgagtcgacagcatcctcttcactgcaaggaccacgcacatggtt 
cttagcacaacacccagtactcagtgtttattgttatttgaaagttcttgaagagctacagtgtttgtgctaatgatgtgcattgt 
70 tggtactgataatgtaccaggtgttatgggccactgacgacacacagcaaaggaaagatgggccctccttcttcatgagaaaacat 

GCTCAAAGTACTGAACAAGAAACGAACAACACAAAArTTGAACACGCCTCTGAGTGCTCTAAATGTCTTTTTCTCTCCACATGAGG 

ctctatgttgagatggggatggaggactagattatagtcaggggtaatttccacttttctttgtttttgccttttttttttttttg 
agacagagtctcactctgtcgcccaggctggagtgcagtggcatgatcttggctcactgcaacctccgtctcctgggttcaagtga 
ttctcctgcctcagcctccctagtagctgagattacaagcatgtgccaccctgcccagctatttttttgtatttttagtagagacg 
75 gggttttgccatgttggccaggctggtctcgaactcctgacctcaaatgatacgcccacctcggcctgccaaagtgctgggattac 
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AGGTATGAACCACCGCGCCTGGCCCTTCTTTTTGCTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCACCCAGGCTAGAGTGCAGTG 

gcgcaatcttggcttactgcaacctcctcctcctggcggaggtgattaagtgattctcctctcggtggaggtgagtaagtgattct 

CCTGCCTCAGCCTCTCGAGTAGCTGGGATTACAGGCATGCACCACCACACTCGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTT 
TCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCGTGATCTGCCCGCCTTGCCCTCCCAAAGTGCTGGGATTACAGCCGTG 
5 AACCACCTTTCCTGGCTTCTTTTTGCTTTTTAGAGTCAGGGTCTTGCTATATTGCCCAGGTTGGATTCTAACTCCTGGGCTCAAGT 

GATCCTCCCGCCTCAGCCTCCTGAGTAGCTGCAACTTGGCGTGTGCCACTGCACCCGTCTTTCCTTTTGACTTTTTATTATAGAAA 
G TTTC AAATTT ACT AATAAGTTGAAATAATAGTG CATGAGCATTCTTTACCTAC CAC CTAGATTCAACAATTTAAT TGAACCGAAT 
TTGGTTTGTGAAGT ACAAT ATTTTAGTC ATGTATCAAGATTTT ATAGG CAAAGTGAT ACAATTTTTTAAAAATCTG TTACTG AAAG 
G CCCCTGTAAT AACACT AC CCCTGAAAAAACTTTGGTGTGGTCATGGTATG TG CAC CAGAAATCTCT CGGCTTC CCCACTTTCATG 

10 gcttcatttctccaatttacttcctcaaatattacgccaaagtttactagggcttgcctttatgttttattaaattataactttct 

AGCCGTCCTGGTGTCCTGGTCCTGATAAAGGTTTCCAGGATATTTCACCCATTAGTTTGTATAATTTCCTATCTCTACAGACrTAA 
TTACAAATTC CAAATCTAC CTTAG CTTTTTCCACTTTT ATGGGAAAAAAAAAAGG AAT AGG ACTGTTGT AATTACTTAGTAACCT C 
TTCTGAAACCTTCTCCTTAGCCTTGCCTAAGCCTGATGTTTTCCTTTTTCCTGAAATATTTAATTTTCCAACTCTGTGAATCTAAG 
TTTTGCCCACAGTAGGCACTAACCGAGTGCTTACGGGGTAAACAGCTGTGTGGTGGTCGTTTGGGTTCTGGGTGGTGAGCCAGGGT 
15 CCTGCTCAGAAGAACCACAAACTGAAAAGCAGGCTGTCACATACAATGAGTGACACACAATTGCAGAAGATTATGGAGCCTGGGAG 

AGG AGTTGTTT TTTrTTTTTT CCT ATTTTCTGAAGGAGT TG AG CCTTGAGCACAGAC AG AAAGG AGGGAAAATG AGGGAAAAGT TT 
GAGTCTAGAGAAATACCAGCAGCTCCTACCTAAATGCCGTTCCCATTCACTTCTGCAGTTTGAGACAACATTCCTGGCTGCAGGTC 
TTC CCAAGACC CCACTC AGTTGT AAGTT ATT AACCACAT CTTAAGAAG C CATTCTGTGAGAATAAAAGATCCTTCTTTGAG CTCTT 
ACCATGTGCAAAATCCTATAGGTGTATTACCTCATTTAACTCTCATAATCCCATTTTATGAAATGTGGAAATTGAGGCTAAATTAC 
2 0 TTGCCCAATCACAGAAGGCAAAGCCAACACCCTTTATTCCTTCTTTTTTTCTGAAATTGCCTTATAAAAACACATAATTCCACCTC 

CAGAGATAACATTGCAGACTTTTTCTATGTAAGCACCATGATAGAAACATACAATATGGATCTTTGTATAAACATGAAATAAGGTA 
CCATTTGTAATCTGATTTTTCACTTAAAATATATCATGAGTATCTTTCTATATTAATAAGTATGTTGTTATATCTACCTTATTGCT 
GTAATGGCTGCATAGTATTCCACTTTTCAGAAATTTTTATTTTAACTAACTCCTGTTGATGGGCATCAACTTTACTTTTTTTTCTT 

tctctttctttgacatttttatttattattattattattattattattattattattattattattatttcggatggaggcttgcc 
2 5 ctctcacccatgctggagtgcaatggtgcgatctcggctcactgcatcctccacctcaagcgattctcctgcctcagcctcccgaa 

tagctgggattacaggcgtgtgccaccgtgcccagctaattttttgtatctttagtagagacggagtttcaccatgttggccaggc 
tgatctcgaactccttacctcaagtgatcctcctcctttggcctcccaaagtgttgggattgcaggcgtgagccatcgttcccagc 
caagaaaccccttttcttagttttaatgagaacgcatcttcttagacaccgaggtattgttttactgtaaactcaaatgtcctgac 
ctccgtctcctgccggctggccatttgtagaaaacccctaggcgaaagaggaagctttgcatctcccaatcagcctaattagttag 
30 tccccttggaattcccatggggtcaggacacggttgtcattgcagttgtcattgtttccagggttaactgtcataagcatgaggaa 

aggcagtttaaagccattggatattcagttttgtgttcctgctatttatgtgaccaatttcatacttggagtttgttcagaagagt 
gaaaaatgtttcaagtgctatctcttctaaaccatggcaaaccacactctattaagacagcacaaaagactgaggaagaaaaatgt 
ttacgaaacattttgctttggtctgcctcatgataagtaattgtactggtcatttctttttccactgaattgactggtgtctctga 
catgctctctggtgagccacactggcttcattacctcctctcttctcctttttcagggtctttggccattgtccagagagaattac 
35 actttctctcttagaagctcacgtctttcttctcttgggccacttccacgccagcctcttccacactgccttcctgaggtcgggca 

ctggcatggagctctgtttcctcttctcctccctagggttgtaatctggctttcccccaatctttctattgtttccacttcaccag 
tgatttcctccttgttgtccagaaataggtcaggataagaaattcccctttttgacttcttcagccttcttgttaacaaagcaaaa 

gtggctccagcaattcccctacctcggcctcccaagtagctgggaccacaggtgtgtgccatcgcacccagctaattaaaaaaaaa 
40 aaattctgtagagacaaggtcttgccatgttgcccaggccgatctcaaactcctgggctcaagtattgcaccctcctcggcctctc 

agagtgctgggattacagatgtgaacccctgcacgcacccaaaggtcaacttttaactgcctgaaacttttgataggtcagagaga 
tgaattctcttgttcacaatacacagtcagaattaccttggcttacgagttcagggcacagaacactggtgtcacacaaacgtggg 
ctcaaaagctgcaattacgcagtggcgttttgtggattttttttgtagagatgggatctcagtagattgccaaggctggtctcaaa 
cttctggcctcaagcagtccacccatctcagcctcccaaagtgttgggattacaggtgtgttttgagtcttggggaccaactggga 
45 ttctcttctcccctttatcttctgtatccaatctagcccctgccatttctttttttctggtgcctctagggtttgctcttttctct 

cctttcccattctcctccattaaacaacgctccccttgtcatgctccgaaacctcaaatctgaacttttacttctcctatcacaga 
aacttcccacactccaactgcttattacccctctaccttcaccaccaaattgtaaattctgtgagaacagaaacccaattttttga 
atttgctgttgtgtcctcaatttccgtcacaaacaggttctaacattgacagttgaatgaaggaatgaatgaacgagttcttggat 
tgctacaactgcctttaaacttccagtaaacttttgctgccatcagcaggtgcatataaaacactcttcataggccaagccaccct 
50 gactcatacctgttatcccagcactttgggaggccgaggtggggaggatggcttgagggcaggagtttgagaccagcctgggcaac 

atagtgagaccccatctgtacagaaaaattacataaaataaaattaaggctaggtgcagtggctcatgcctgtaatcccagcactt 
ttggaggccaaggagagaggatcacatgaggtcaggaattcaagacgagtctggccaacatggtgaaccctgtctctatgaaaaat 
ataaaaattagctggctgtggtggcgtgtgcctgtaatcccagctacttgggaggctgaggcaggagaattgcttgaacccaggag 
gcagaggttgcagtgagccaagatcacgccactgaactccagcctgggcgacagagtgagactccatctcaaaaaaaaaaaaaaaa 
55 gttttattgcaatgctcagggcagtaagcattgttgtagaaaataagtaatttgtatttttaaaatgcgtaattcatcccggcact 

ttgggaggctgaggtgggtggatcactaggtcaagagatcaagatcatcctggccaacatggtgaaaccccgtctctactaaaaat 
acaaaaaattagccaggcgtggtggcgggcacctgtaatctcagctactcaggaggctgaggcaggagaatcgcttgaacccggga 
ggcagaggttgcaataagccgagatagtgccactgcactccaacctgggtgacagagtgagactccatatcaataaataaataaag 
taagtaaataaaatactgttcatgatattctgctcccatgagaagcttgccgttcctcctcattgcagccctatgacttcccgtct 
60 ggcgccttcagtcgctgctttgtctcctccttggatgccttttcttttgtcctctcatcaaaaccaactcatccgtgaggctccag 

cttgagctctacctcctctatgaagcccccgaacctttcccaccgacacagacctctgccttctttgatcatctgctggacttcag 
tttaatgctttaatgattccacttgtatgggtcctgtctatccacccggtttaggtatctttgaagataggagctacctacttttt 
aggtcttttgcatcctccacactcctcatctaaagctgcgtccactctgactcaccttcctaacctgccaggcagggtctttttgt 
tttttaaactttaagtaggctaggccgggcgcagtggctcatgtatgtaatcccagcgctttgggagtctgaggcaggcagatcac 
65 aaggtcaggagatcgagaccatcctggctaacacggtgaacccctgtctctactaaaaaatataaaaaattagccgggcgtggtgg 

caggagcctgtagtcccagctactccggaggctgaggcaggagagtggcgggcacccgggaggcggagcttgcagtgagccgagat 
agtgccactgcactccagcctgggagacagagcgagactctgtctcaagaaaaaaaaaaaaaaactttcagtaggctatgtggagg 
tcgagttagatatcttcggtacaagccttagatttctttttctgttttaagggaatttttttctttttctccaattttgttactgt 
gagttcacgaaggcatattcaacagctcattgctgccctgcctctcctgcaccatccaacatctcactgcagtatccagcaaccca 
70 caggcctgctgggcgtggtggacagtccccaagatcaggttatccgtgtcaaaatattgagtggttgatgagtgctccaagtaggc 

actagagcctgctgagagcactcagaggtttctgcacaagctcagtggatttgagccctcatcattgttcattgctatgtaagtca 
agggttggtcataggtcctgccttggactgtcatttcaggaagcagggcagctacagcagcagtccccaacgtttttggcaccaag 
gatccattttgtggaagacaatttttccatagattgggggtagggggatggtttcgggatgaaactgttctatctcagatcatcgg 
ggattagattctcttaaggaacgcacaacctagatccctggcgtgtgcaattcacagtggggtttccgctcctgtgggaatctaat 
7 5 ccctctgctgatctgacaggaagcggtaaagctctcttgcctgctgctcacttcctgctgtgtggcccctttcctaataggccatg 
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gacagttaccagtctagaggctggggggctggggacctctgaactacaggcttctccacctgcacaagttctgagaagttagacta 

TCCAGAGCAAGAGGGGCAGGAACTTCCTGGTCTCACTGAGAATCTTCGGCCAATCTCAACTCCCAATGGGCATATGACTCACACGG 
TGATCATCTTAAAATGCAGATTCTGAGTCAGTGATTTGAAAGGGACCTGAAATCTTGCAATTGTAACAAGCTCCCAGATGATACCA 
ATGGCGATGTTGATGCTGCCTGTCTGTGGACCACACTTTGAGTAGCAAGGGTCTACAATATGGACATTTCCTTTTCCAGTGAACTT 
5 TAGCAAGTGAGGAGCATTTCAAGGAAGACACCTCCCATGCACACTGTCATTAGTTGCAGCATCTCCTGTAGCAATTGGGCTAAATC 

TGTCTTTAATTCTTTTTCAAACAGCATATCCAAGTTTTGCAATCATAAGCACCAGCCAGGAGAATATATATTCCATGCAGAAAATG 

atgatgcccaatttaccaaaatgttcacgctgaatataagaagtaagttaaattgccgagaatttgatttttattttttaattcct 

TAATTTTTTATTAGTCTTAACTAGGAAAAGTTAAGTAATGGCTTAGAAGGGCTACTACAAAACTGTTTTTGTACGCTGAAGTGTTT 

TGAAACTTTACTCTCATATCTACTGGCATTGATCATATATCTCTTTATTTTTTATGTTATTTTGTTCTGTTTCATTTTTAAGACCA 

10 ggtctcactctaccacgcaggctggggtgccatggcacaatcatagatccctgtagcttcaaactcctgggctcaagtgatcctcc 

taagcctcccgagtagctgggactacaggcacgcgccaccatgctcagctaattttaaaaccatttttgtagagagggggcctccc 
tttgttgccgaggttggtctcaaactcctggccttaagggatcctcataccttggcctcccaaagtgctaggattacaggcgagag 
ccactgcacctggccatatatctctttctgtgtgtatcatcagaagctgaaagacttatttcacattgtctctgaatatgaattag 
tgttatgactttattgattttagtattttgaaaggtcatgttaaggaaaggctgaaagtcattttatctctcatttatttgttttt 
15 aataattttcatttctttggcttataaaacaatgagaagtccaacttctcctgaagctaagaatcattttaaggcatgcaaacagg 

tggaggtctgtacctcagctctctccagggagaggctggcaatggaaaaatggtgtgtagcagagaggttgcatggcaaggaggtt 
gcatggcaaggaggaaagaagaaattaccagaggtctggaggcatcctaaatgagaaatcctcccagaagcacaaactgccctgga 
gtaaatgggtagcctgtactgtaggcaactttgaaactatttccagaaagtaccatactccatgagcttattttattttattattt 
tcagagacagggtcttgctgtgttgcccaggctggtcttgaactccttggcccaagtgatcctcccaccttggcttcacaaagtat 
20 tggtattataggagtgaaccactatgcccagccagtgagcttatttcacacgttcttttctacagggaaacctcaagtgctcgcag 

aagcatcggcaagtcaggcgtcctgtttctcggatggatacccattaccatcttggacctggaagaagtgttcagacaagtctccc 
aagtaataaggacattgatgcctcttataatggaagaacataaaactctctgacctattgactctttcatgaatacggtttaggag 
gaaatgatgaaatatttaaaatgctaaccttctcaatcaaccataactctcaatagtcatagactgtttctgataacttatactgg 

ATGAATCTCTTTTAGAACTCGCTGCAGAAATCCTAACrTCCAATCTGATGACAGCACACCTGTCTAAATTCTTTGCCATTTTTTTT 
25 TTCAGCTGCACAGAAGAGATCACAGAAGGAGTCTGGAATAGAAAGGCTAACAGAAAAGTGTTTGGACAGTGGGTGTCGAGCAGTAC 

tctaaacatgagtgaagccataaaagggttcctggtcaagtgctgtgcatacaattcccttggcacatcttgtgagacgatccttt 

TAAACTCTCCAGGTACAACAGTTGTTCTTGTGATATTCCACCATCAGGAATTCCCCACTAGAAGTTAGTCCCCATCGCTGACTTTT 

ACTTGGGGAATTTTACAGGAGAGTATAGGGTCAGTGTGTGAGAAAAGGTTTCTTGAGTCAGGCAAGAATCCCCAGAGAGACTGTTT 

CACAGGTTGGGGCGGAGTCCTCCCTGTGCCCTTGTGACTCATGTGTCACAGTGACCGGGAGAAGCAGAAACTGCCGGTGTGGTGAA 

30 tctccatggaaagatctaactctagagaaacagattttgtcacttggagtctctgtcattttcccttttgattagcctccttattt 

gccctcagcttgctgttttataatttttggtttgctttttagagccctcctaagttaaacagttgtgaaacctggctgcccaccct 
agtagttaggatcaccaacctcacaaaactgacttctccactttcatgtgcgaccttcataaaagggatatgaacttcttttttct 

gtggcgtgatcttggctcacctctgccagggttcaagcgattctcctgcctcagcctcccgagcagctgggattacaggcacctgc 

3 5 caccacgcccagctaatttttgaatttttttagagacgggatttcactgtgttgcctgggctggtgtctaattcttggactcaagt 

gatcctcccatcttggcctcccaaagtgctgggactacaggcgtgagccatcgtgcctggcccagatgtaattcttgtaaatttac 
cctagtaaatggttttaaagaatggattgagaataatccgcaattttctagggaggaaatgtatcctttacagggacattgcctga 
ttgtctgtggggagtagagtatatgtagagtggttgttaggactgaaaatgattattactgaaacaggatgtgagagattataatg 
AGTTG TC CACTATTT ATAATGTCACACAG GAATTCTGTT T C ATCGCTG AG TG ACACT CTTTTGTTGC AGG C CC CTTC C CTTTCAT C 
40 CAAGACAACATCTCATTCTATGCAACAATTGGTGTTTGTCTCCTCTTCATTGTCGTTTTAACCCTGCTAATTTGTCACAAGTACAA 

AAAGGTAAAAGCAAAGGTAAAAATTCATTATTCTTTCCTCTATCTGCAGAACTGCCTATTCCTAACTGACTCATCATTTCATCTCT 
GAAGCAATTTAGGTATGAAAGCCAGCTACAGATGGTACAGGTGACCGGCTCCTCAGATAATGAGTACTTCTACGTTGATTTCAGAG 
AATATGAATATGATCTCAAATGGGAGTTTCCAAGAGAAAATTTAGAGTTTGGTAAGAATGGAATGTGCCAAATGTTTCTGCAGCAT 
TTCTnTCCATTGGAAAATCTTTAAAATGCACGTACTCACCATTTGTCTTTGCAGGGAAGGTACTAGGATCAGGTGCTTTTGGAAA 

4 5 AGTGATGAACG caacag cttatggaattagcaaaacaggagtctcaatccaggttgccgtcaaaatgctgaaaggtacagtatagt 

GGAAGGACAGCAACAAAGATGCCCAAAAATGGGAGGCACAGTTTCCCACCCATGCCTTCTTCTCTTTTCCATCCTTTTAATGGTTA 

ctgtttgccttgtttcaaggctaaaaatggagtggattggggtgtcaacccagtcatgaatacaaaattcaagtcataaatacaaa 

ACTCCACCTCTTCTTCCACTTCTCTCTTTGTTTATTTTTATTTTCTTTTATTTTTTTGAGACAGGGTCTCACTCTGTCACCTAGGC 
TGGAGTACAGTAGTGTGATCATGGCTCACTGCAGCCTCCACCCCCTGGGCTCAGGCTCCTCAGCAGCTGGGGCTACAGGCGTGCAC 
50 CACCACGCTCAGCTAAGTTTTTTATTTTTGGTAGAGACGGGGTTTCACCATGTTGCCTAGGCTGATCTGGGACTCCTGAGCTCAAA 

CTATCTGCCCGCCTCGGCCTCCCAAAGTGTTGGGATTACAGGCGTGAGCCACTGTGCCAGGCCTATTTAGTTTTTATAGGCTTTGA 
TATTTGGGGATACAGTTGCCACAGGCAGAAGTTCTTTCTTACATTTGTGTTGTTTTATTTTGTTTTATTTTTAGAGACAGGATCTT 
GCTCTGTTACCCAGGCTAGAGTGCTGTGATCATAGCTCACTGCAGCCTCGACCTCCTTGGCTCTAGCAATGCTCTCACCTCAGCCT 

55 CTCCTGGCTCAAGTGAGGCTGCCTTGGCCTCCTAAAGTGCTGGGATTACAGGTGTGGGTTGAAACAGACTCTGGGTAGGAGAGAAA 

ACTGGGGCCCTTTGTATCCTCACTTCGTTGCTCCATCCATTCCGATCTGGCGTCCAGCCCCATTGCTGGCCTCACCGTTACCACCG 
CTGACCCAGCAAAAGCATCTCCAGCTGGCTCTCTTGCTAAGGTCAACAGTGACTTCAAACCAAACCAAGCCTAATGGATATTTTTC 
AGTCCTCATTACTTGATTGTTCAGCATGAATTGATGCTGTTGATTCTTCTCTCCATCCAGAAGCTTTCTTTCTTTGGGTTTTGTGT 
CACCATATTCTGGTTTTCCTCCCACCCCTCTGCCCTTCTCAGTCCTTTGTGGGCTCATCTTCTTCCATCCAGCTTTTGTTGTTGTG 
60 GCTGATTTTGAAACTCAGTCCTTTGTGGGCTCATCTTCTTCCATCCAGCTTTTGTTGTTGTGGCTGATTTTGAAACACAGCCTTGC 

TCTGTTGCCCAGGCTGGAGTGCAGTGGTGTGATCTCAGCTCACTGCAACCTCCACTTCCCAGGCTCAAGCCATCCTCCCACTTCAG 
GCCCCTGAGTAGGGGGGACTACAGGCATGCGCCACCATGCCTGGCTAATTTTTGTATTTTTGGTAGAGATGGGGCTTCGCCATGTT 
GCCCAGGCTCCATCCAGCTTTTTATGGGGCATCCCTGTGGGCTTGCTCCTGGACCGCCTTGCGTTTTCGCTCCACACACTCAACAC 
AGTCCATCCCCACTACACCCGTGATGTCCTCCCATACACCAAGGGCCCTCATGCTTGCGTCTCCTTTCGGAGCTTCAGGTTCATAT 
65 gttaaatgtttggatgtcttcaaaggtccctttaacacagtgtatgcaaggtgaattcccctaaccctggccctgcaccagcagtcc 

TCTCTGTGACTGGTAATGAATGCCAGTGAATAAATAACCACATTCTATATAGTTGGGCACACTAGAAACCCGTGACTTTTCCTTGA 
CACCTTCCTCTTTCTAACACCCTGTGAGCTAATCCTATCAGGTTTCCGATTAGTGTCTCTTGATTCCATCCTCGTCCCTCCATCTC 
TATGACCACCACTCTAGTTCAAGGCTCTCTCCTGGACAAAAGCTTCCAAAGCAGGTTCCTGTATCCACTCTTGCCTCCCTTTGGCT 
TCTCCATACTGAGGTCCAAGTGACAGTGGCGAAAGGCTAAGCAGATCAAATGGCTTTCCTACTTCACATTTCCTCCACCACCCGCA 
70 TGGCTGGGCCACCGCTGCCTCCCCACCTCTTGCTCTCGGCACCCCAGAGCGCTGGCCTTCTTTCAGTTCCCCCAGCACTGTCCTCC 

CACCCACTGTGGGGCCTTTGCACAAGTGGATCCTTCTGCTTCCCCTTCCCCTTTCATGTAAGTATCTCCCACTGCCCCCTCAGATC 
TCAGCTTAAACACCACTTCCTCTGTCTCACACCACAGACAATATTGAGGCCCTTGCAATGTGCGACATTAGCTCTCTGCAGGCTTT 
CCCCCGTAGAATCCATCACCTTTGTCATGACATTTTTTAACATCCAATTGTTGTCCCATCTGTCCAGTAGCCCCTGTGCCTCATGA 
GGGCAGGGTCTGTGTCTGTGGTGCTGTGCTCTCTCCTTTCTCGACCTTTGCCCACTCTTTCACAACCCTCAGCACTGTTCTCCTCC 
75 CCTTCCACCATGAGTCACCTGGCCAGCTCCCATTTTTCTTCAGGACTCAGTTTAGACATTGAATGCTCCTTTCTCCACCCCTCCAA 



752 




WO 03/008583 



PCT/US01/5129I 



ggctaaggtagctatcccttttgaccctacagtacccctgcactcctttgccacgttgcattttttcttttttttttgagacggag 

tctcactctgtcgcccaggctggagtgcagtggcaccatctcagctcactgtaagctccgcctcctgggttcacgccattctcctg 

CCTCAGCCTCCCTAGCAGCTGGGACTACAGGCACCCACCACCACGCCCGGCTAAATTTTTTTGTATTTTTAGTAGAGACAGAGTTT 
CACCGTGTTAGCCAGGATGGTCTTGATCTCCTGACCTCGTGATCCGCCTGTCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGA 
5 GCCACCGTGCCCAGCCCAACGTTGCArTTTTTCTTTTTCTTTCTTTTTTCTTTTTTTGAGATAGGGTCTCACTCTGTCACCCAGGC 

TGGAGTGCAGTGAAGTCATCATAGCTCACGGCAAGCTTCAAGTCCTGGGCTCAAGTGATGGTCTGCAGCCTTTCCAGTAACTGGAA 

ctacatgcaggcaccaccaagcccagctaatttttattttattttattttatttatttatgtatttttactttattttatttttaa 

GTAGAGACAAGCTCTTGCTATTTTGCCCGGGCCTTTCTTGAACTTCTGGGTACCAGCAATTCTCCCGCTTGTCTCAGCCTCCCAAG 
ATGTTGGGATTAGACGCGCAGGGACCCACGTCTTGCCTGCCGTATTGCATTTATGGCACTGTATTGTCATGGCTTATTTACTTCTC 
10 TGCCTTCTCCAGGAGACTCTAAGATCCAGGAAGACAAGGGTTGTGTCTTGTTTTTCCTTCATTCCCCAGTGTCTAGGACATTGGCT 

CTTACAGAGTAGGCACTCAATAAATACTTGTTGAATGACTGAATGAAAGAGGTAATGGTACATGAAAATGCTTAGAAGAAGCTAAG 
CATGCTAAAAAATGTAAGATATTATTTTAGCCATGAGGAATAGGACATGAACAAGTAAAGCCCCGAATCCCTGTCCAGCGTGAAGC 
TGAAGACATGATGTATTAGGGGGTCCCAGTGCCCACAGGAAATCCCACCCCCAAGCTAAAATCTTGGAAACAAGGATACCCCTGAG 
AGCTTGCCCAAACCAAAATAGAGGATGTCAGCACCGGAGAAGCCACTATAAAGGTTAGGATGCCTTCCTGGACAAAATAATGGAAC 
15 CTGGCAATCGAACCAAATCTTCACTGAATGTAAAGAAGAGTTACTATATCTGGAAGAAAAAGTCTGTTCACAGAGGGGTGGTGCCT 

ggagcctggagagggaagtccagagaccctgcccttgcccctgtggctgcccgggctgccctgaccaactgcacatgagccgcaat 

GACGGGAGCCCTTGGATTCCATAGCGACTTTCCTCACACTGTGCTTCTAAGTCAGCTTATAAGTACAGTTTGCTGAGCTATCTGGA 
ATTTTCCCTAGAGAGAGAATGCATTGGCCAACCAATATGTTCTAGCCTGCTTGGCAGTTTTATTTCTCAATGTCAATTAATGGGTC 
TCTTGAGCACCTGATAGTGGGAATTAGTCCTCTTTGACCTTCTCCCATTGGACTTGCTGGCAAATCTAATGTTCTAGACCTGAGGG 
20 CCACAGGCTAGAGTCAACCATGCTCACGACACTGTTATCTCTCTCTGACTACAACAGATCCAAGAGTTCAAACAAACAAACAAAAA 

GGACGTTTCTCCCTTCTGTTAACTTGTACTGAGGAGGAAAAGCArGTGTTATTATTTTGTTTGTTTGTTTTGAGGGCCAACTGTAA 
GGATTTTTATTTTGGTAGGTAGAGGAAAGTCCTGTTGAAAGGTGCATTACCAGATTCAACATTTATACTATAGTCTTTGTTTTGTT 
TTGTTTTGTTTTGTTTTTGAGACAGAGTCTCGCTCTGTCACCCAGGCTGGAGTGGTGCAGGGGCTCAATCTCGGCTCACTGCAACC 
TCTGCCTCCCCAGTTCAAGGGATTCTTTTGCCTCATCCTCCTGAGTAGCTGGAATTACAGGTACGCACCGGCACGCCCGGCTAATT 
25 TTTTGTATGTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGTTGGTCTTCAACTCCTGACCTTAAGTGATCCACCCGCCTTGG 

CCTCCCAAAGTGTTGGGATTACAGGTGTGAGCCACTGCGCCCAGCCCTATACTACAGTCTGAATTCTGCCTTAGGCTGGGCATGGT 
GGCTCATGCCTGTATTCCCAGCACTTTGGGAGGCGGAGTTGGGAGGATTGCTTGAATCTAGGAGTTCAAGACCAGCCTGGGCAACA 
TGGTGAGACCCCATCTCTACAAAAAATATAAAAATTAGCTGGGCATGATGGCCTGTGCTTGTAGTACCAGTAACTTGGAGGGCTGA 
GGTAGGAGGATCACTTG AGCCCAGGAGG CAG AGG CT ACAGT AAG CTGAG ATC ATGTCACTACACTCCAG CCTGGGTGACAGAGTGA 
3 0 GATACTGTGTCAAAAAAAAAAGAAAGAAAGAAAAGGAAAAAAAAAAAAAGAAAAAGGAGAAATTCTGTCTTAAAACACAGGATATT 

GTTTGTTTGTTTATTTATTTATTTATTTTAAGATGGAGTTTCACTCrTGTTGCCCAGGCTGGAGTGCAATGGTGCAATCTCAGCTA 
ATTGCAACCTCTGCCTCCCACATTCAAGCGATTCTCCTGCCTCATCCTCCCAAGTAGCTGGGATTACAGGTGCCTGCCACCACGCC 

tggctaatttttgtatttttagtagagacgaggtttcaccatattggccaggccagtcttgaacttctgacctcaagtgatccacc 

cacctcggcctcccaaagtgctgggattacaggcatgacccaccatgcctggcttctctcataattttgaatttaaataaataatg 

3 5 cagattgactctgagctgagaaaaattttatttaatgacataaaattcgtattttacttgagttttacatttttaatgctcctttc 

tttgacagaaaaagcagacagctctgaaagagaggcactcatgtcagaactcaagatgatgacccagctgggaagccacgagaata 

ttgtgaacctgctgggggcgtgcacactgtcaggtaacccacttccacgaaaatcacctcatcaaaaagactgtagcttgatgaca 

AAGAGGATGTTTGCTCTCTCTCTCTCTCTCTCTTTTTAATTCTTTGTCTTTTCTCAGTCACAGTGTGAACTCTCAAACCCAAGTGG 
• AATT AGACACTGAG CACT CTATAAAT CAG AGGGG TCAAAATAAAGAATGCCTCATTCATCTG CTTTATCGTGATATATTGCATAAT 

4 0 TCTCACCTGCTTAAAAACAACAACAACAACAACATTGCAAGTACATTTGGTGGTGTCTGTGCTTCTCTCCCAGCTTGGAAGCTGGT 

GCACAGGCGTGGTGAGAGTGGTTACAGAGCCTGGCCACTGCCCCAGTTGGGCTGCCGTCAAATACGGCACAGCCTAGCTAGGATAT 
CAGACTTTACTTTCCCAGAATTCTCTGGGGCATGCCCTCTGATCTTCTCTCTTCTGCCTAGAAATACCCAAATGATGTGCCCAAGG 
TTCATTCTTTCTGCAGCAGCAGGCCTGGGGCTGGTACTAAAAGGAAAAAGAGGAAAGTGAATCTGAGAGAGGACTGGGAATATATT 
TCTCCCTCCTCAAGCAAACAGCAAATCAGCATATAGTTACCAAGTGTTCACCTATAATACACAGCTAGAACATTACTTTCAGTTGC 
4 5 CAACTGGAGAATCCAGGAGGCCAGTGGTATTGGTGAGGCCACACATACAAAAAAGGGCCACAGAGAATGTCAAGAAGATGCTGCTT 

TCCAAAGAAATTTGAGCAAAAGCTGAAACTGAATTTAAAGTATAAGAAGAGCTAGGCTCAGAAAAAGTTGTACTGTCCCCAAGTCA 
GCAGAGAACCAAGCCCTCCTAAGAGTATGTTGTCTGCTACATAGACTTCTGAAATAACAGTTTGCTTTGTGTATGCCTATAATTGA 

aactgtaactatttcaggaccaatttacttgatttttgaatactgttgctatggtgatcttctcaactatctaagaagtaaaagag 

AAAAATTTCACAGGACTTGGACAGAGATTTTCAAGGAACACAATTTCAGTTTTTACCCCACTTTCCAArCACATCCAAATTCCAGG 
50 TAAGAGGCTGGGTCAGGGTTTCGTAATTACACATCATAGAACGTAGGCAAAGTGTGCTGTTCAAACACACTTCGTTGACCAGTTTC 

TAAAGGCACCGTGAAGTCTGTGGGTCCTGCAACCTAGAGATTTCCTGAATCTTTGCTATAGTTTCCCTGTTGACATGGAACGAGTC 
CTGTCCCTTTCCTTCAGTACAGGTACTATAGCTGAGCTAGTCTCTCTCCACCCATGCCTGCATCACACCATAGACGCCTATTTGGT 
TTGGGGAAAGGTGCATTATTCGGTCTTTCAGGACACCTGGTTGCCTCACAGGTATTGGTAGAAAGAATGAAGACTTTTTCCAAAGT 
CCTTAACATATGCAAAGAGAGCAGCTCGGGTCCTGGGACTATTGCGCAAAAGAACGCTGAACTCAAATTGGATTCTAAGATATTAG 
55 GATGGATTGATCGACACGTGATGGGGACACAGTAAAGTAGCAGTAACCTTGTCTCTGCTCTGTTTATCCTCCGCATCCATGGGGAT 

CCTGAGAGATGCTTGGTCCTGCAGGGATTTATTGCTTTAGCGGGCATAAATGAGGGCTGTAGGAGTTTGCTGGATCTCCTCCTCAT 
CCTTGAACTTTCTTGCTAATTACTTGAGCATCATGGCTTTGTAGCACCTTTCTCTGAATGGATTCCCAGGCATTCTGATGGAGGCA 
TTCGTTGAGCCTTGGAGCATTCTTTTTTTTTTTTTTTTTTTTTCAGACAGAGTTTCGCTCTGTTGCCTAGGCTGGAGTGGTGCAAT 
GGTGTGATCTCGGCTCACTGCAACCTCCACATCCCAGGTTCAAGCGATTCTCTTGCCTCAGCCTCCCGAGTAGCTGAGATTACAGG 
6 0 CATGTGCCACCACGCCCAGCTAATTTTGTATTTTTAGTGGAGACAGGGTTTCACCATGTTGGTCAGGCTGGTGTTGAACTCCTGAC 

CTCAGTTGATCCACCCACCTAGGCCCCGCAAAGTGCTGGAATTATAGGCATGAGCCACCGCACCTGGCTGAGCCTTGGCGCGTTCT 
TATTTCCCTCCCTGTATGGAAGTTCTCCCTTATTCTGAAGGGTATTTGTTTATTGGAGACTTTTTTCTTTACCAGGGGCTTTTTAG 
GGATACATTTGAGAGTCCCGGCTTTGTTTTCTTAGAATGTAAGTTTTAAGTGCAGGCCTCTGGCCTTCCAGGTCTGAGACACAGAC 
CCAGTGTCTTAAAGCCACCAGGCCCCACGGAGATCCCCATGCACGTCCGTGTGCAGCTGCCCTTAACCTATGCATGCCCGTCACAC 

6 5 CGTCCTCTCCTTTACATTCATTTCCCAGCTCATCGTCTAGAAATGAGAACTCTATAAAGCCACTCATATTCTGGAACAGAGGGGCT 

ATCCTACTGAGTCCGATGTGTGTGACCAGTATCCACTGGTCAGTACTTAGCCCCTTTGATTCGTTCTGTTCACTGGAATATTAAAT 

ACACTGAAATTATTCCTTTTGGAATATTTGTGGTCTGAAAGCATGAAGCCATTTCCTAAAGATATGTAAATTGTAAATTGGGTTAA 

ACTCGTATATTAGAATAAATTGAATCGTGATCTACTTATAATTCCTACAGAGCTCCTCAGGGAAGAATTTTTATATACCTTAAAAG 

AGATTTGTATTATTGCTATTTATTAATTTCACAGTAAAAAGAAATGAGCTTTACAAAGGCAAACTGGAAAAAAGAAGGATGGTGAA 

7 0 ACGCTTACGGGACTCTCGGGAAGATCTGTATTATGTGAGGGAAAGTGGGCTGAGTTCAGAAACCAAAGAATGAGATCGATGTGAGT 

CCTGGTTCCACTCGAATCATATTTATCTCACTGTGCCTAATTTCTCTTTTATAAAATGCCACCCATCTCATAGGTTGTGGCAAGGA 
TTGAGTGAGGTCCTTTTTGAACTGTAAGATTCTATATGGAAAACAGGGATTACTTTTATCTTAGACTGGCAAGCCCAGTTACACAG 
ATGTTTTTAATGTACACAAAAAATGGACAAATGGATGGTGTGCTTTTAATTTAAAAGTCAATTTATAACTGGAATCCATTTATTTG 
ATGAATTACATTTTTAAAATAAAATGTCTGCTGAGAAGAATAATGTAAATAATGAAAAAACAAAATTTTTTAATAGCATGCCTGGT 
75 TCAAGAGAAGTTCAGATACACCCGGACTCGGATCAAATCTCAGGGCTTCATGGGAATTCATTTCACTCTGAAGGTAATATTTTATT 
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ctaagtagtagcactttaaaatggaaatgaatgcaaaagttttatgttagctattttttaaaagtgtgtaaacacaaaagcatttt 
AAAATTTG CTAATTG T C AG ATGAT AGCTAAAAG C CAGTTTG TATACTG TAG ATTTT ATGTC AAC ATT C AACT AATAAACACT GAGG 
ACTATTTTATTTGGTCAGATTATTCATTTAAAGTCATATATTAATTACAGCCATCTTATTACCTGACAAGTGGAAGAGATAATGAG 
TTCCGAAGTTACATAGAATTTGGATTAACTTCTGCTTACTTTGCTTTCTGACTGGATGACTTTGGACAAGTTATGTGACCACCAGA 
5 ATCACAATTTTCTTGTTTATAAAATAGGCCTAACACTACCTTCCTCACAGGACTGTTAGAAGGAGTAAATGAGGGGCTGGCCGTGG 

TGGCTCACGCCTGTAATCACGCCTTGGGAGGCCGAGGCAGGCAGGTCACCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCCAATAT 
GGAGAAACCTTGTCTCTACTAAAAATACAAAAATTAGCTGGGTATGGTGGTGCACGCCTGCAATCCCAGCTACTTGGGAGGCTGAG 
GCAGGAGGATTGCTTGAACCCAAGAGGCAGAGGTTGCAGTGAGCTGAGATTGCACCACTGCATTCCAACCTGGGCAACAGAGTGAG 
ACTTCAACTCAAAAAAAAAAAAGAAAGAAAGAAAAAAAAAGGAAGGAGTAAATGGAAGAATATAAAATGCACAATATAGTTTATAA 
10 AATAGGATAGATGGGCCGGGCACAGTGGCTCACGCCTGTAATCCCACCACTTTGGGAGGCTCAGGTGGGTGGATCACGAGGTCAGG 

AGATCAAGACCATCCTGGCTAACACGGTGAAACCCTTCTCTACTAAAAATACAAAAAATTAGCATGAGCCTGTAGTCCCAGCTACT 
CGGGAAGCTGAGGCAGGAGAATCCAGTTGCAGCAGGCCAAGATCGTGTCACTGCACTCCAGCCTGGGCGACAGAGCGAGACTCCTT 
CTCAAAAAAAAAAGGGATAGACAATTAATATTAATTCCTTTCCCACTGTGACAGCCCTACCTAGTGCAAAAGAGAAGTATCTAAAA 
CTCCTGACTAATCAATCAGGAGGTCATCGGTCATCAAAGCAGTTCCAAAGTTTATCTCTAACCAAAACAAGTCTCCAGTGACCCTT 
15 CATAGGCAGCATAAACAGGTCATCTCTAATGCTGCCGGGAAGATAATGCGATAGCTTCATGTCTTAGCACCTCACCTAACTCTGGC 

TTGAATAACCTTCCCATAGAGATTTAATAAGGCAACTTCTTAGAGTTTTGGCAAAAGTGAAGACTGGCTCTATTTTACAGATGAAA 
TTGAATATGAAAACCAAAAAAGGCTGGAAGAAGAGGAGGACTTGAATGTGCTTACATTTGAAGATCTTCTTTGCTTTGCATATCAA 
GTTGCCAAAGGAATGGAATTTCTGGAATTTAAGTCGGTATGCTCCTTTTAAAGAAAAAACAAACCAAAAAAAAGATTTGAAAAGAT 
GTGCTTATATATGTTTTCTTGTTTATTTTAACTTGTATCCCTTAAAGTCTGCCTTTTCTCCCCTGTTCACTGTTGGAGTCACCTAG 
20 CGTGTTACCTTGGCTCTTGGCTAATTGTAGTAGCATAAAGGCCTGGGATCCCTTGTGAGGTCACGGCTAGCACAGCCCTCCCAGGC 

TGCACAAAGTCCCCTGAAACTTCCAAGGCTGAAGGTCGAGATAGGAAGTCCTCAGAAATCCTTCCTCAAAACAAAGCGTAGCATTG 
TCAGTCCCTTTCAGAACGGCTGTTCAGGTTGTGCCCTGCATGTGGGCATTCAACCCAGGGGATGAGAGGAGGCTGAAACCGAGCCA 
GCCACCCTGAGTGTCTTTGTCTAATTCTCACCCTGCGTGCTGTGGGCTGGCAGCAGTCCTGCAGGCTCACTGCCTCCTCTGTTGCT 
AACCCCAGATCCATTCGTTGGTAAGGCCCTGGAGCCTGCCGTGAACCATGTCTCTACCCCAATTTTGCACTCTTTTTGAACTGCCT 
25 TTCCACCCGCTGTTCTCTGTGATTTCAAATGTCTCCTGCCTATAAGCAGATCATAGCCCACTCTCTGGCTACCTTCCTTCCTCGTT 

TGCTTGCCTTTCATTACCTTCTCTTTATTTCCCAAAATTCTTCCCCCTCATTTTTCTTGCAGTCTTCTAATCTCCTCCTCCTCTTC 

TTTTGTTTTGTTTTTGGAGACAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCGTGATCTTGGCTCACTACAACCTCTGCTT 
CCTGGGTTCAAGCAATTCTCATGCCTCGGCCTTCCGTGTAGCTGGGACCACGGGTGCATACCAGCATGCCTGGCTAATTTnTGTA 
30 TTTTAATAGAGATGGGAATTCACCATGTTGCCCAGGCTGGTCTTGAAATCCTGAGCTCAAGCAATCCACCTGCCTCAGCCTCCCAA 

AGTGCTGGGATTACAGGCGTGAGCCACCACACTCGGCCTTTTTTCTTTAAAAAATTACTGCCTCAGCCAGATGTTCATGGTGTGTG 
TCTGCAGTTCCAGCTACTTGGGAGGCCAAGGTGGGAGGATTGCTTGAGCCCAGGAGTTGGAAACTGCAGTGAGCTAGGATCGCACC 
ACTGCACTCCATCCTGGGTGACAGAGCAAGTCTCTTTCTCTAAAAAATAAAAAATAGGCAGCCGGGCGTGGTAGCTCACGCCTGTA 
ATCCCAACACTTTGGGAGGCCGAGGTGGGTGAATCACGAGGTCAGGAGATCGAGACCATCCTGGCCAACACGGTGAAACCCCGTCT 
35 CTATACAAAAAAAATTAGCCGAGTGTGGTGGCGGGCGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATGGCATGAAC 

CTGGGAGGCGGAGCTTGCAGTGAGCCAAGATGGCGCCACTGCACTCCAGCCTGGGCGACAGAGTGAGACTCTGTCTCAAAAAAAAA 
AAAATTAATTAAAAATAAATAAATAGGCTGGGCACAGTGGTGTACGTCTGTAATCCCAGTGCTTTTGGAGGGAAGCCCAAGAGTTC 
CAGGCTGCAATG AG CTATG ACT ATACCACTG CCCTCCAGT CTGTCT ATT C AAAAT AATAATGAAAT AAG CTT AAAAG CAAT AATAA 
TACAAGTTTTAAAAAATTACTGTCACAGTAATATTTCCACACCTCTGAACTGCGAGGCACATTTTTCTCTTCATTTTCCCCACCTG 
40 CTGTTTGGATTCTTCTTGCTCACGCATCTTGCCCACCTGAGTCTTTCTCTATTTCACTTATACAACTACAATCCTGCTTTCACAAG 

CATTTTGTTTTTGTTTTTGAGACAATGTCTTGCTCTGTTGCCCAGGCTGGAGTGCAGGGGTGTGATCTCAGCTCACTGCATCCTCT 
GCCTCCCAGGTTCAAGCGATCCTCCTGCCTTGGCTTCCCAAGTAGCTGGGGTTACAGGTGCACACCACCACACCTGGCTAATTTTT 
TTGTATTTTTGTAGGGATAAGGTTTTGCTATGTTGGTCAGACTGGTCTCAAACTCCTGACTCAAGTGATTTGCCCGCCTCGGCTTC 
CCAAAGTGCTGGGATTACAGGCGTGAGCCACTGTACCrGGCCCACGAACATCTTTATAGAGGTGGGAGAACACCTACTTAGATTGT 
4 5 CTGGCCTGGTTTGCTGCCCATAGCTAAGTAAATACTCAAACTACTCCCAACTGGCAGTCAAGGGGCACTGCTTCCCCrTCAACCCC 

AGGCTTGTAATAATATGAATTTTTGAAGAACATCCAGTTTCTTAGGCCTTCTATCCTTTTATCTTCACATCAGGCCTCCCCTTTGA 
ATCATGCGTGTCACTGTCCCCTTCTTGTCTCTCACCCCCTCCCTGATATTCCTCTGGGTGCCCCTCAGTTTCCTCTGTAGGCCCTT 
GACTTCATCAAACATTTGTTGAGCCCCAGCTACATGCCAAGCACTGTACTAGATGCTGGAGATACAGAGTCAGTTATGATATGACT 
CCTGGGCTCGAAGATCTTATGAATGATAGGGGAGACAGAGACAAGCAGACATGCAAGTCGAAGATGACACTGAGGCCGGGGGTGGG 
50 TGGCTCAGGCCTGTAGTCCCAGCACTTTGGGAGGTTGAGACGGTGGATTGCTTGAGGCCAAGAGTTCAAGACCAGCCTGGCCAACA 

TGGCAAAACCCCATCTCTACTAAGAATAGAAAAACAGCCAGGCACGGTGGTGTACGCCTATAATCCCAGCTACTTAGGAGGCTGAG 
GCATGAGAATCGCTTGAATTGGGAGGCAGAGGTTGCAGTGAGCAGAGATTGTACCGCTGCACTCCAGCCTGGGTGACAGAGTGAGA 
CTTTCTCAAAAAATAAAAATAAAAAATTTTAAAAAGTTTAAAAAAGACAACACTGTAGCATGATAAGTGTTGTGACTGAAGTAAGT 
TCTGGGAACCCAGGGGAGGGATCTGCACAGCAGACCTGGTTGGGGGAAGGGGAGATGCAGTGGAAGAGGCTTTCTGAGGGAGTGCG 

55 tgcttcatgcttggactaatggagatttttgaaggaaaaggaaaaccagcagggaatgtgggataggataggaagcatggaatcag 

GAGGAGTTTTTTTTGGAGAAAGGTAATGAGTTGGACATACTGAATGTGAGGTGCCTTGAGCAACCAAGTAGAGCGTGGTCTAGCAG 

ACACTTGGACACTTCTCCTGTCTGAAGCTCAAGAGAAATGTTTGGGTTGGAAATAGGGATGTGGGCAATGGTGGTTGCATCCCTAG 

GTTTGGATGAAATGGCTTGGGTGAGGGTGTGGGTTGTGAGGATGCAGCCCTCAGGAGTGAGAGTAGGCTCGTGCACAAAGCCCCTG 

agggagacaggagccggcagagcagtggggagaaagcaggagtgaaccatgcgcagggttcccagagggaggaccagaagcgggag 
60 gggctggccaacagcagcagacaccacagggaggtcccgtcagatcgagactgtgtgggtgccaagccagtcagtgcaggcctcgg 

ccagagcagcttgggcagacaggcaggaggaggaggcaggttgcagacctggggtaaagtgggcaaagtgcaggtagatggcactg 
aaaaaactgggtatggaggagggagctctagaggggctgtggcacagggctgccagtgttcatggtgctgctttttattttttaaa 
gatgaaagagtgtacattggacctttgctactagtgccctgttccccttcagatcttcctttgtaaagttcattttcttgtcagac 
ccctttgattaacatcacgacatctctcagctcagggactccttctaattccagttcagtaaacctctccaaactcatttttagct 
65 ttttgtttttccgatxatttccctcgatattactccatttattcctaaagctattttccagtcagaaaagagatgctggccaggcg 

cggtggctcacgcctgcaatcccagcattttgggaggccgaggtgggtggatcacctgaggtcaggagttcgagaccagcctgacc 
aacatggcgaaaccccgtctctactaaaaacacaaaattagctgggcctggtggcgcgtgcctgtaatcccagcaactcgggaggc 
tgaggcaggagaatcgcttgaacctgggacgcagaggttgcagtgagccgagatcacgccattgcactccagcctggggaacaaga 
gtgaaactccgtctcaaaaaaaaaaaaaaaaagaaaagagatgctatttctcacacccacaataagagtactggaggacagctctg 
70 agattccctctgaaggctcaggggagggcccctgttggggagcctctcacttttgctcggaatctgcaaaagatctgctcctcttt 

ggcctctggggatgcttcagaagccgcacaaagaactgcagccaccatagctgcagaattaggtctcctatattcactttgtttgt 
tgcacatcatcatggccgctcacggcacagcccagtaaagataagaggccttccatcaccggtacctcctactgaagttgagtcta 
gaagaaagattgcactccaggataatacacatcacagtaaataacactctggtgtcattcttgacagtgtgttcacagagacctgg 
ccgccaggaacgtgcttgtcacccacgggaaagtggtgaagatatgtgactttggattggctcgagatatcatgagtgattccaac 
75 tatgttgtcaggggcaatgtgaggctgctatttcctacttatttttatacggctattttgtgttgtgtcgttatcatggtaaacaa 
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CTGCACTCACTGTGGTGCATTTTTGATTTATGGTAACATCAAAAAACCCTCACAGCAGTCTGCTTACTTATGCTTAAAAGGTTTTT 

ctgcagcttcagggaatcttccatctataataaaagctgagcaaaatagcatcacatctgtccttgggctagctagtcagagtaga 
tcagttaggggcctttgagtgcaatcctcactttaaaaaacccaaaatctcaatacttgcacttagttcagttatcctagctataa 
agtgatgattgagttatgttttcaattatgtgaaaagctaatagtcacaataaagcactttaaaacatatatagcacatacctata 
5 aaatgttaaagctaaatacttaaatatgaattaatgaatatttatcatccttttactgttaacacaggaagatctaaaacatgagt 

GAATTGGCTGGGTGCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGAGGGCAGATCATGAGGTCAGGAGTTCGAT 
ACCAGCCTGACTAATATGGTGAAACTCTGTCTCTACTGAAAATACAAAAAATTAGCTGGGCGTGGTGGCGTGTGCCTGTAATCCCA 
ACTATTCGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCTGAGATCGCGCCACTGCACTCCAG 
CCTGGGCAACAAGAGCAAAGCTCTGTCTCAAAAAAAAAAAAAAAACAACAACAAAAAAAACAGTGTGAATTGACTTGGTAATGAAA 
10 AACTAAGGACAGATGTGTTTACAAAAAGAACTATTAGAAGTAATAGATGACAAAATTGTGTAGTTGAAAATGTGTGTTTTTAAAGA 

attacaatacctggctgggtgctggtggctcacgcctttaatccaaggcactttgagaggccaaggtgggagaattgcttgagccc 

GGGTTCAAGACCAGCCTATGGAACATGGTGAGACACTCAACTGTCTCTATAAAAAATAAAAAACTAGCTGAGTGTGGTGGCACACG 

cctgtggtctcagctacttgggaggctgaagtgggaggatcacttgagcccaggaggtcgaggctgcagtgagctgtgatcacgcc 

15 TAATATTAAATGCrGACTTAGTGCTTACTATGTGCTAAACATCTAAGTGCTTTATGCATATTAATTCATTTATTCCTCAGAGTACC 

CACTTGGAAACTGAGGCACAGAAAAGTAACTCGCCCATGGTTACACAGCATGTGGACTTGAACAGGAATAGTCTGAGCCCCGAGTC 
TGTGCTAACCACTATGTTGTAGTGTTTCCCATGAGGGTTATGCACTTACCTCATAGCGTTGATGTGGGAAAAAGCCAATAAAACCA 
ACGTGAAAGCACCTTGTCCAGGGTGAACATCCAGTAAATGTGAAAAGTCAAATTAAACTGTATTCCCACTAGAAACAAATAATCAT 
CTTAGCTGATTTACGATCTACTCCTACTCATCATAGACTGCTCATATGTAGTCATTCAGTTTCTACCCCACCAGCTGGTTGTCTCT 
2 0 TATGTGGGAAAGTGAATTCCATTTGGAACCACAATTAATTTCTTTAATTAATCAAATTAACCAGACTTGCCTGCATGAATCAATAG 

CTCATCAGTTTGCATACATTTAAAAGAGGGTTTACTTGGCTGATTAAGCATGTGCTGATTAAACATGTGCTGTGAAGGACTCGTCA 
ACCCATGTAAAAGAAAATCAGTACAGCCAGGTGTGGTGGCTCACAGCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATC 
ACGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAATCCCGTCTCTACGAAAAATACAAAAATTAGCTGGGCATGGTGG 
TGCGTACCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAACCACTTAAACCAGGGAGTCTGAGGTTGCAGTAAGCTGAGAT 

2 5 AGCGCCATTGCACTCCAGCCTGGGCAACAAGAGCAAAACTCCGTCTCAAAAAAAAAAGAGAAAGAAAATCAGTACAAAGCTCTGCC 

CCAGTAACCTACCCATCTTGTGTCTTGATTCTAGTCTGAGACTATACTAAGTCAAAACTCCCTTTCATGCTAGTGGAAATTATTAA 
AGCCACAGAAGCCAGACTGGTATCATTTCTGGAAGTGATGGCGTGGGCTCCCCTCCCGACATTATTGTGGATGACATTTCCACTAA 
AGGTCTTCCCAGAAATGCTGTAACAGAAGATCTCACTAATTCACTAGTACCCACTTACCCCTAGGCAACTGACTGGCTATTCCTTA 
ATGGAAAGTACCTCTTTCCAGTGGAAAGATGGCAAGTTAAACTTACCCATTCCAAGCACAAGCCTTTGTTCGAGAGGAGTTGTAAA 
30 GAAATATGCCTTATGTTTTAGGCTAGTATTATTAGAATGTTAATTTGAAAGTGAAAACCTTTCACGTGAGGAATGTGATTTTCTCA 

ATAAGGCATTAAGAGTGGTCTTAGGAAGATGATGCATTTCATCTTAATACAAAAGAAAAGAAGTCATGTCTGTATGTGGAAAATTC 
ACCATCTTATCTCCTCTGGGTTTTCCACAGGCCCGTCTGCCTGTAAAATGGATGGCCCCCGAAAGCCTGTTTGAAGGCATCTACAC 
CATTAAGAGTGATGTCTGGTCATATGGAATATTACTGTGGGAAATCTTCTCACTTGGTAAGTTGGGCAGCTGCTGGCCTCCCTTGG 
CTCCTGGCTTTGCATCCTCTGCTCTCTCGGTGCCCCCCCACCCCTCCCCCCAACACTGATGGGTCTTACTTGTATTGCAGCCCATG 

3 5 ACTTTATGTTTATTTGCTGGTGTCCTTTAGCCTGTCTTCCTCACTGGTCTATAACCTGCTTGAGAGCGTGAACCGTGACTTCTTTT 

TCCCAGCCGCAGCCCGTGTGCCTGCAACAGTGTCTGGCACATGGCAGATCTCAATACGTGTTTAATTGAATGAATCAATAAACAAA 
TGAAGAAATGGATGAATGGCTGCAATTGTCTAATGTTTTCCTCAGGTGTGAATCCTTACCCTGGCATTCCGGTTGATGCTAACTTC 
TACAAACTGATTCAAAATGGATTTAAAATGGATCAGCCATTTTATGCTACAGAAGAAATGTAAGTTCAAGTCAGACTGTAATTTGG 
TTGAAATC AG AAAGGTACAGT CTG TCT ACTT C CAAATGCATG ACCAAAAAAAGT CAAACTCCTTAGTGCAAAG CGTATAGG ATTCT 

4 0 ttttttaaaaaatagaagtgaggtcttgctgtgttggccaggctggtctcaaactcctggcttcaagcaatcttcctggctcagcc 

TCTCAAAGTGCTGGGATTACAGGTGTGAGCCACCACACCTGGCTGTCTGATTCCATTTTAAAAAGAAAAGAAAACTCTTTGTTTTG 

GGAGTTTCTGA 

HUMAN SEQUENCE - mRNA 

4 5 CGAGGCGGCATCCGAGGGCTGGGCCGGCGCCCTGGGGGACCCCGGGCTCCGGAGGCCATGCCGGCGTTGGCGCGCGACGCGGGCAC 

CGTGCCGCTGCTCGTTGTTTTTTCTGCAATGATATTTGGGACTATTACAAATCAAGATCTGCCTGTGATCAAGTGTGTTTTAATCA 
ATCATAAGAACAATGATTCATCAGTGGGGAAGTCATCATCATATCCCATGGTATCAGAATCCCCGGAAGACCTCGGGTGTGCGTTG 
AGACCCCAGAGCTCAGGGACAGTGTACGAAGCTGCCGCTGTGGAAGTGGATGTATCTGCTTCCATCACACTGCAAGTGCTGGTCGA 
TGCCCCAGGGAACATTTCCTGrCTCTGGGTCTTTAAGCACAGCTCCCTGAATTGCCAGCCACATTTTGATTTACAAAACAGAGGAG 
50 TTGTTTCCATGGTCATTTTGAAAATGACAGAAACCCAAGCTGGAGAATACCTACTTTTTATTCAGAGTGAAGCTACCAATTACACA 

ATATTGTTTACAGTGAGTATAAGAAATACCCTGCTTTACACATTAAGAAGACCTTACTTTAGAAAAATGGAAAACCAGGACGCCCT 
GGTCTGCATATCTGAGAGCGTTCCAGAGCCGATCGTGGAATGGGTGCTTTGCGATTCACAGGGGGAAAGCTGTAAAGAAGAAAGTC 
CAGCTGTTGTTAAAAAGGAGGAAAAAGTGCTTCATGAATTATTTGGGACGGACATAAGGTGCTGTGCCAGAAATGAACTGGGCAGG 
GAATGCACCAGGCTGTTCACAATAGATCTAAATCAAACTCCTCAGACCACATTGCCACAATTATTTCTTAAAGTAGGGGAACCCTT 
55 ATGGATAAGGTGCAAAGCTGTTCATGTGAACCATGGATTCGGGCTCACCTGGGAATTAGAAAACAAAGCACTCGAGGAGGGCAACT 

ACTTTGAGATGAGTACCTAT T CAAC AAACAGAACTATG ATACGG ATTCTGTTTGCTTTTGT AT CATCAG TGGCAAG AAACG ACAC C 
GGATACT ACACTTGTTCCTCTTC AAAGCATCCCAGT CAATCAG CTTTGGTT ACCATCGT AGG AAAGGG ATTT AT AAATG CTAC CAA 

ttcaagtgaagattatgaaattgaccaatatgaagagttttgtttttctgtcaggtttaaagcctacccacaaatcagatgtacgt 
GGACCTTCTCTCGAAAATCATTTCCTTGTGAGCAAAAGGGTCTTGATAACGGATACAGCATATCCAAGTTTTGCAATCATAAGCAC 
6 0 CAGCCAGGAGAATATATATTCCATGCAGAAAATGATGA7GCCCAATTTACCAAAATGTTCACGCTGAATATAAGAAGGAAACCTCA 

AGTGCTCGCAGAAGCATCGGCAAGTCAGGCGTCCTGTTTCTCGGATGGATACCCATTACCATCTTGGACCTGGAAGAAGTGTTCAG 
ACAAGTCTCCCAACTGCACAGAAGAGATCACAGAAGGAGTCTGGAATAGAAAGGCTAACAGAAAAGTGTTTGGACAGTGGGTGTCG 
AGCAGTACTCTAAACATGAGTGAAGCCATAAAAGGGTTCCTGGTCAAGTGCTGTGCATACAATTCCCTTGGCACATCTTGTGAGAC 
GATCCTTTTAAACTCTCCAGGCCCCTTCCCTTTCATCCAAGACAACATCTCATTCTATGCAACAATTGGTGTTTGTCTCCTCTTCA 
65 TTGTCGTTTTAACCCTGCTAATTTGTCACAAGTACAAAAAGCAATTTAGGTATGAAAGCCAGCTACAGATGGTACAGGTGACCGGC 

TCCTCAGATAATGAGTACTTCTACGTTGATTTCAGAGAATATGAATATGATCTCAAATGGGAGTTTCCAAGAGAAAATTTAGAGTT 
T GGGAAGGT ACTAGGATCAGGTGCTTTTGGAAAAG TGATG AACGCAACAG CTTATGG AATTAGCAAAACAGGAGTCTC AATC CAGG 
TTGCCGTCAAAATGCTGAAAGAAAAAGCAGACAGCTCTGAAAGAGAGGCACTCATGTCAGAACTCAAGATGATGACCCAGCTGGGA 
AGCCACGAGAATATTGTGAACCTGCTGGGGGCGTGCACACTGTCAGGACCAATTTACTTGATTTTTGAATACTGTTGCTATGGTGA 
70 TCTTCTCAACTATCTAAGAAGTAAAAGAGAAAAATTTCACAGGACTTGGACAGAGATTTTCAAGGAACACAATTTCAGTTTTTACC 

CCACTTTCCAATCACATCCAAATTCCAGCATGCCTGGTTCAAGAGAAGTTCAGATACACCCGGACTCGGATCAAATCTCAGGGCTT 
CATGGGAATTCATTTCACTCTGAAGATGAAATTGAATATGAAAACCAAAAAAGGCTGGAAGAAGAGGAGGACTTGAATGTGCTTAC 
ATTTGAAGATCTTCTTTGCTTTGCATATCAAGTTGCCAAAGGAATGGAATTTCTGGAATTTAAGTCGTGTGTTCACAGAGACCTGG 
CCGCCAGGAACGTGCTTGTCACCCACGGGAAAGTGGTGAAGATATGTGACTTTGGATTGGCTCGAGATATCATGAGTGATTCCAAC 
75 TATGTTGTCAGGGGCAATGCCCGTCTGCCTGTAAAATGGATGGCCCCCGAAAGCCTGTTTGAAGGCATCTACACCATTAAGAGTGA 
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tgtctggtcatatggaatattactgtgggaaatcttctcacttggtgtgaatccttaccctggcattccggttgatgctaacttct 

ACAAACTGATTCAAAATGGATTT AAAATGGATCAG CCAT TT T ATGCTACAG AAGAAAT AT ACATT AT AATG CAAT CCTGCTG GGCT 
TTTGACTCAAGGAAACGGCCATCCTTCCCTAATTTGACTTCGTTTTTAGGATGTCAGCTGGCAGATGCAGAAGAAGCGATGTATCA 
GAATGTGGATGGCCGTGTTTCGGAATGTCCTCACACCTACCAAAACAGGCGACCTTTCAGCAGAGAGATGGATTTGGGGCTACTCT 
5 CTCCGCAGGCTCAGGTCGAAGATTCGTAGAGGAACAATTTAGTTTTAAGGACTTCATCCCTCCACCTATCCCTAACAGGCTGTAGA 

TTACCAAAACAAG ATT AATTTCATCACTAAAAG AAAATCTATT ATCAACTGCTG CTTCAC CAGACTTTTCTCTAGAAG CCGTCTG C 
GTTTACTCTTGTTTTCAAAGGGACTTTTGTAAAATCAAATCATCCTGTCACAAGGCAGGAGGAGCTGATAATGAACTTTATTGGAG 
CATTGATCTGCATCCAAGGCCTTCTCAGGCCGGCTTGAGTGAATTGTGTACCTGAAGTACAGTATATTCTTGTAAATACATAAAAC 
AAAAGCATTTTGCTAAGGAGAAGCTAATATGATTTTTTAAGTCTATGTTTTAAAATAATATGTAAATTTTTCAGCTATTTAGTGAT 
1 0 AT ATTTTATGGG TGGG AAT AAAATTT CT ACTACAG 

HUMAN SEQUENCE - CODING 

ATGCCGGCGTTGGCGCGCGACGCGGGCACCGTGCCGCTGCTCGTTGTTTTTTCTGCAATGATATTTGGGACTATTACAAATCAAGA 
TCTGCCTGTGATCAAGTGTGTTTTAATCAATCATAAGAACAATGATTCATCAGTGGGGAAGTCATCATCATATCCCATGGTATCAG 
15 AATCCCCGGAAGACCTCGGGTGTGCGTTGAGACCCCAGAGCTCAGGGACAGTGTACGAAGCTGCCGCTGTGGAAGTGGATGTATCT 

GCTTCCATCACACTGCAAGTGCTGGTCGATGCCCCAGGGAACATTTCCTGTCTCTGGGTCTTTAAGCACAGCTCCCTGAATTGCCA 
GCCACATTTTGATTTACAAAACAGAGGAGTTGTTTCCATGGTCATTTTGAAAATGACAGAAACCCAAGCTGGAGAATACCTACTTT 
TTATTCAGAGTGAAGCTACCAATTACACAATATTGTTTACAGTGAGTATAAGAAATACCCTGCTTTACACATTAAGAAGACCTTAC 
TTTAGAAAAATGGAAAACCAGGACGCCCTGGTCTGCATATCTGAGAGCGTTCCAGAGCCGATCGTGGAATGGGTGCTTTGCGATTC 
2 0 ACAGGGGGAAAGCTGTAAAGAAGAAAGTCCAGCTGTTG.TTAAAAAGGAGGAAAAAGTGCTTCATGAATTATTTGGGACGGACATAA 

GGTGCTGTGCCAGAAATGAACTGGGCAGGGAATGCACCAGGCTGTTCACAATAGATCTAAATCAAACTCCTCAGACCACATTGCCA 
CAATTATTTCTTAAAGTAGGGGAACCCTTATGGATAAGGTGCAAAGCTGTTCATGTGAACCATGGATTCGGGCTCACCTGGGAATT 
AGAAAACAAAGCACTCGAGGAGGGCAACTACTTTGAGATGAGTACCTATTCAACAAACAGAACTATGATACGGATTCTGTTTGCTT 
TTGTATCATCAGTGGCAAGAAACGACACCGGATACTACACTTGTTCCTCTTCAAAGCATCCCAGTCAATCAGCTTTGGTTACCATC 
25 GTAGGAAAGGGATTTATAAATGCTACCAATTCAAGTGAAGATTATGAAATTGACCAATATGAAGAGTTTTGTTTTTCTGTCAGGTT 

TAAAGCCTACCCACAAATCAGATGTACGTGGACCTTCTCTCGAAAATCATTTCCTTGTGAGCAAAAGGGTCTTGATAACGGATACA 
GCATATCCAAGTTTTGCAATCATAAGCACCAGCCAGGAGAATATATATTCCATGCAGAAAATGATGATGCCCAATTTACCAAAATG 
TTCACGCTGAATATAAGAAGGAAACCTCAAGTGCTCGCAGAAGCATCGGCAAGTCAGGCGTCCTGTTTCTCGGATGGATACCCATT 
ACCATCTTGGACCTGGAAGAAGTGTTCAGACAAGTCTCCCAACTGCACAGAAGAGATCACAGAAGGAGTCTGGAATAGAAAGGCTA 
30 ACAGAAAAGTGTTTGGACAGTGGGTGTCGAGCAGTACTCTAAACATGAGTGAAGCCATAAAAGGGTTCCTGGTCAAGTGCTGTGCA 

TACAATTCCCTTGGCACATCTTGTGAGACGATCCTTTTAAACTCTCCAGGCCCCTTCCCTTTCATCCAAGACAACATCTCATTCTA 
TGCAACAATTGGTGTTTGTCTCCTCTTCATTGTCGTTTTAACCCTGCTAATTTGTCACAAGTACAAAAAGCAATTTAGGTATGAAA 
GCCAGCTACAGATGGTACAGGTGACCGGCTCCTCAGATAATGAGTACTTCTACGTTGATTTCAGAGAATATGAATATGATCTCAAA 
TGGGAGTTTCCAAGAGAAAATTTAGAGTTTGGGAAGGTACTAGGATCAGGTGCTTTTGGAAAAGTGATGAACGCAACAGCTTATGG 
35 AATTAGCAAAACAGGAGTCTCAATCCAGGTTGCCGTCAAAATGCTGAAAGAAAAAGCAGACAGCTCTGAAAGAGAGGCACTCATGT 

CAGAACTCAAGATGATGACCCAGCTGGGAAGCCACGAGAATATTGTGAACCTGCTGGGGGCGTGCACACTGTCAGGACCAATTTAC . 
TTGATTTTTGAATACTGTTGCTATGGTGATCTTCTCAACTATCTAAGAAGTAAAAGAGAAAAATTTCACAGGACTTGGACAGAGAT 
TTTCAAGGAACACAATTTCAGTTTTTACCCCACTTTCCAATCACATCCAAATTCCAGCATGCCTGGTTCAAGAGAAGTTCAGATAC 
ACCCGGACTCGGATCAAATCTCAGGGCTTCATGGGAATTCATTTCACTCTGAAGATGAAATTGAATATGAAAACCAAAAAAGGCTG 
40 GAAGAAGAGGAGGACTTGAATGTGCTTACATTTGAAGATCTTCTTTGCTTTGCATATCAAGTTGCCAAAGGAATGGAATTTCTGGA 

ATTTAAGTCGTGTGTTCACAGAGACCTGGCCGCCAGGAACGTGCTTGTCACCCACGGGAAAGTGGTGAAGATATGTGACTTTGGAT 
TGGCTCGAGATATCATGAGTGATTCCAACTATGTTGTCAGGGGCAATGCCCGTCTGCCTGTAAAATGGATGGCCCCCGAAAGCCTG 
TTTGAAGGCATCTACACCATTAAGAGTGATGTCTGGTCATATGGAATATTACTGTGGGAAATCTTCTCACTTGGTGTGAATCCTTA 
CCCTGGCATTCCGGTTGATGCTAACTTCTACAAACTGATTCAAAATGGATTTAAAATGGATCAGCCATTTTATGCTACAGAAGAAA 
45 TATACATTATAATGCAATCCTGCTGGGCTTTTGACTCAAGGAAACGGCCATCCTTCCCTAATTTGACTTCGTTTTTAGGATGTCAG 

CTGGCAGATGCAGAAGAAGCGATGTATCAGAATGTGGATGGCCGTGTTTCGGAATGTCCTCACACCTACCAAAACAGGCGACCTTT 
CAGCAGAGAGATGGATTTGGGGCTACTCTCTCCGCAGGCTCAGGTCGAAGATTCGTAG 
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Table 36 

MOUSE NOMENCLATURE 
ICSGNM Dntt 

Cel era mCG2378 

5 

HUMAN NOMENCLATURE 
HGNC DNTT 

Celera hCG24648 

10 MOUSE SEQUENCE - GENOMIC 

G ATGCTCAG C C CTCC AGGGCAGG AGAGGG CTATACT CTAAGTGGAG AGAT AAGCT ACACTTG TCC ATTT ATAG AGTGGT AGGT AGG 
TATATTAACGGTGTGTTCTCTGAGGAAGTCTCCAGGACCTGAGATGAGGGATGTGTGTGGGGTCAGCATCTCTGGGGCAGTGGGAG 
AAGACTGGTCAGGAGGAATCACGGTAGAGTATATCAACACAGGCAGTTGTTAGAGCTCTGTGATCATTCAGTGCTATCACCCATGG 
CAACAACCTCTCCCAACCATTGATTGGGAATTGGTGTGGGTTTCCCCTAAGGGAAGTCCTGACAGAGATGTGGAGGCATTTTCTCT 
15 GAGCCATCAGCCTCCTGTCTGAGGACCTGGGGAGGCTTTGTCAGCATCCTCTATAGAAGGTCAGTGTCTTGGTGATCACTGTCTAT 

GCTGGAGAGAAGAGAGAGAGGGTCTGAGGCTAAGGGGCTGGACGTGATCAGGGGATCTTGTAGTGATATCAGTTTCTGTTTACTAG 
CCGTTTTACCCCCACTTAAGACAGCGTAAACTCCCAGAGCTACAGTTATTCCCATTGTCTTAGGTCCCCCGATAAAACTCAGGAAA 
GAAAACCAAAACCATTTAAAAGAT CT CTT CAAGCCACGCAGGT CAG ACG CTCACCAAGTTTAGTCT AACTCGACTAACATTTTTGT 
TGTTGTTGTTTTGTTTTGTTTTGTTTTTTTGAGACAGGGTTTCTCTGTGCATCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAG 
20 GTTGGTCTCGAACTCGAAATCTGCCTGCCTCTACCTCCTAAGTGCTGGGATCAAAGGCGTGTGCCACCACTTTCCTGGCTTCAACA 

CTTTTTTTCTTTCTTTCTTTTTTTTTTTTACTGTTTTTGTTAACAGTTCTATTCGGTCTTTCAATTAGTTGTCTAAAGACTGCAAA 
AGTCACTTTTGAAATTGCTTCTTTCTGACTTGACTCCTTAGCCCAGCAAGTTTGTCCTCTAATCCCCACTCTTATGGTTTGCATCT 
CAGACCCCTGCTTAAATTTTACCTTCTACTTAATTGCACTGAAAACAAGTAAAGCCTTCTCAGAGCAACTTGGTTAAAATCGGGTC 
CAGTCCCACCCACAGACACCTGCCCCCTTCCTCCTTCCCACAGCATGTACACCAGCCACCTCTAGTGGATTATTTACCGTCTGTTT 

2 5 TTTATCTAATAAATGGTAAGCTCTGAGAGGGCAGGGACCAGCTGTTTGAGCCTGGAAGAACTGGCTTCTGGAGGGCACCCGACAGA 

ACTGTAGGTTGAACTCATGGCTGGACTCTCTGCTTCCATTAGCTCCACTCTGGCCATTGGCAACAATGTCTAGCTGGAATCACAGC 

TCTGAGTCTCCATCCTAATCCTCTGGGTAGATCCTGTTAAGCCAGCATGCTCACCTCCAGCGATAGCTGAAGGTCAGGACAAATGT 

TAAAGTGTTTCCTAATACAGACCATCTCTATAGATGTCCACGATTACTAATATCTCAGCGTATTGTTGACTTCTCAGTGAAAGGGT 

ATGTGCTCTGAAAGCTGTGACCAGAACTGAGTGAGATTTTCCAGGTTATGGGTAGTGGCACAGGCTGGTCGACTCCATGTGTAGAA 

3 0 GCCACCTGAGGACAGCCACCTGAAGAGCGTGAGTGGCTGAGAGTTCAAGAGCTTGTAATGTTCACCTGCCATATCTACTGCTCTCT 

GACCCGGTACTCACGGCTTATCAGCAATCCAGAAGGAGAGGGTATTTAGCGGGTTGCCTCAAGAGTTTACTGAGCAAAAGAGAGGC 
TGGAAAAGATTTCAGAGATAGTGGGGAGTGGTGGTGAATAACCCTGTCTTAGGATTTTGGAAATGTTACTAAGTGGAATTAAATAG 
TCCCGGAAGTGAAGACAGAGATGCAGACCAGGCATTGGGGCTCCCACTTGTAACTTCCACACTCAAGAGATAGAGGCAGAAAGACA 
GAGCGTTCAAAGTCATCCTGAGATCAAGGCAGTGCAGCCTGGCTACAGGAGACCCTACTTCAAGAAGAAAAGCAAAGAGCAAGAAG 
35 GGGAATGGGCTAGAGATACAAATGCAATAGAAGCCAGGAATGGCAGGGCTGGAGGGCTCTGCAGGCTACCAGGGGCCATGGATGAG 

AAGCCTTTCTTCCAGCCAGCGACCAACAAGCAGTTCAGCCTGTGGTCTGGGGCTGCCATCCCACTTGAGACTCTGTTCCCATTCCC 
GTCTGGTCATAGTTCACATCTCACAACTATCATCTTCTCATTGGTTCCCTCTCTCTTCTCTGATTCACCCTTGCCTAGTTGGTTTT 
CAGGAGGTGCCATATTGCTCAGTGGGTCTCCATGCAAACTCATATCAACGGCTCCCACGCCTGCAAACAAAACCCCAGCTCTCCTA 
TCTACACCTTTCCTGTGGGCAACTGCCTGTCCCTCCTCACACCCACAGGGGATGCTCAGGATGTAGCCTGCTCATTTTGTGTTCCT 
40 CTGGAGTTTAATAAATATGGTTGGATGAAAACTAGAGGCCACCAGTACCATGATATGTCCATCGACTCCCTTGTCCTGTCCTGTCT 

CACTTGGTAGATAACAAAATAAAGTGGAAATACAGAATGTTCTTGTATTAGGCACTCAGATGATAACTATTACTGTGGGTGGCTTC 
TCAATGACAAGAAACTTTGAGAAACTCTATAGTTTTCCCCAGTGGGGCAGTTCCAGAAGACACCTGCTGTGAAGAGCCAAGAACAG 
CTGTGCAGGCAATAGAGGAAGCTGGCACTCACTCAGTAAAAAAACCAAACCAAAACAAGACCCTGCCTGCAGTTGGATGGCAAAGT 
TCCCAGATGGGCAGCTTGACATAAAGAGGCGCTGTGAGGTGTTTGATATAAAAGAAGATAAAACCGCCGGAAACAGACATCTCCTC 
45 TCCTAAACTGACTCCCTCAATGTGTGCAAAGAACAACCCGGCTCAGGGTAAAAATAGTGTTTGTGGATGAAGGGGGATGTGTTTGT 

CCACCCAGGGAAAGACTGCAGCTGGCCAGCCTCTTTCCTGCACAGTGGAGGGTTTGAAGGACAGTCAGATGGGTGACCAAGGAGAG 
GAGAGCAGGGTGGAGATACAGATGTGGATCCATATTAAACCCAGAGGAGAAGCAACCGCTCAGGAATGGCAGAATGGTGGCCAGAT 
GTGGCCTTTGTCTCCTCATCCCTGTGACATCATATCCAGGCAGGAGCACCAGTCATGCCAGCTAGCACCTTGGAGTGGCAGGGTGG 
GAGGGCAGGGAGAATGGTGAGTGGTGCCCAAGCAGGCCAGGCAGGCAGAGGAAGTTTTGTCTTAGGAGGCCGTGAAGGTCAGTACT 
50 CTGTTGGAAGCTGAGGAGTCCACCGGTGACAGAAATTGCCCAGGCAGACACACCCAAAAAGTGTCAAGTGGCTCAGGCTTGTCTAG 

TCCGGGGTCATGATACTCCTTACTAAGTCAATAGATTGTCTAAGTACTGTGCAAAACAGCAAACAGAACAGGGCCGAGCCGGGCTC 
CAGACTCAACAAACCAAGCAGGATTCTTTATTGCAGGGCCCCATGAGGTGTTGGACATTTTAATACTCGTTGCATAGAGTTTGTCT 
GATCCCTCTGACCTAACTCATTACAGAATCATCATCATCATCAACTTTATCAGCAGTCATCAACAGAGTCTCACTGTATAATCCAG 
GCTGGCCTCAAACTCATGACCCTGCTGCCTCAATTTCCCCGTTTCTGGGATCTCAAGTGTGCTCCACCATACCCAGCACTGAAGAC 
55 TGTCTTGTTTGGCTTGGAGCATCTCCCTGAGACCCTGGGCTCCTTGCAGATCTCTTCACCAGATCTCTTTACCCTCCCTAGGATGC 

AGAGTCTACCTTGAGTGGCACTGGCAGAAATATTGGTGAAGTGCAAAGAGACACAGGGACGTGAAGGGGGAACAAAGAGAAGTCAC 
AGCCTTTCAGTTAACAGTATTGTCCTGAGAAAGCACTGCATGCCAATATTCCTGTATTTAGTCTTCATAAACACTCACAAGACAGA 
AACCACTAGAACCTCACTGTGCATATTAGGGAACTGAGGCACAGGAATGTCTGGCAACACACCTGTGGGTATGTCTGTCTGTAGCT 
CATAATGCTGTGTGTTATGGGCAAGACAGAAAGATGGTCGGGGCAGGAAGGGCCACCAGAAAAACCTGGGAAAACCCTCCATCACT 
60 TTGTTCACAGGGCTCCCACCAGATCAAGTTTGGAAGTATTAGTTGATGTGGTTCAGGGAGACCAGACCTCCTTGTGTGTTCACATC 

AACAACTGAGAACTCTAGCCTGAGCACAGCAGTGGGTGTTGCTTCCACTCAGGTGGGGAGAGGGTGGTCCTGGGGCCTCCCTATTC 
CCTTTCCTGGCATCACGCACATTCCCCATCATCCCCTTGACATCAGCCAGCATATAATCCTGACATGTCAGGAACATGTATTCTCC 
CACATCCCACATGCTCTCCTGTGGCCCTGCCATAGAGAGGTAGACTCTTGAGGCTACTCTAACCAATAGGCAATGAACAACAGCAA 
TGTGTATTACTTGGCATTGAGTGTGGGTACTAGGTAATCCTGCTGTGATCTCTGTCCGACTGCAGCAGTGGCTGAGACGGTCCAGA 
65 TGTGGCAGGTACAAACATGTCAAGCTTCCATTTGGCCTGGATTTAGAGTAGAGCAGAACCCTCCAACAAGTAGCATGAAGGAAAAA 

AATAGACTTTGATTTGTTTAGCCAACACAAAGGATTTGGAACTAATTGGCCATTGACTGGACCAAGGAGCCACTTAACACCTGATG 
CAATTAGC AC CAG AAAATTATGG TAT AGAAGG AAGAAAT TAACTCCTGCCG CT AT CAGGAATG CCAATGG AAATAACAAAAC AATT 
GACTTTTGTATAGTGTTTCATAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTCAGAGGACAACCTAGGATG 
CCACCCACTTGTTTTGAGACAATGTCTCTCACTCTAATTAGGCGAGGCTGGCTGGGCAATAAACCCTAGTAATCTGCCTGTCCCTG 
70 TCACCCTAGCACTGGATTACAAGTTCATGCTGTCACAACCAGCTTTTAATACGAATACCATGGGATCAAACTCACATCCTTCATGC 

TTGGGTGGCTAACACTTTACCAACTGAGATAGCTCCCCAGACCCATGTTTCACAATGTTCAAGGTACTTGATAAACAGAGTTTAAT 
TAATTCCAAAAGTGACCACCATGCTTCCATGATTCTGAGCAGTTTTCCACCTCCTTTCATTAAGCCGTGACTGTGTAGTCCATTTT 
CAGCTGTTAGAGCAAACCATCTGAAACTGGGTAATTTATAAGACTTATTTTGGCTAACCGTTCTGCAGGCTGGGATGTCACTGAAC 
ATAGATAAGGTTGCATTCTTCTTCCCATGGTGGGAACAGAAAGGCAAGAGGGGTGTGTGTGGCAGGGATGAATAATGAAGGGTGGC 
75 TTTATGTTTCAACAACCCTGCATCCAACCTGTGACAAAGGCACTAATCCTTTTTGATGTCTAGTTGCCCCTCCAGGTCCACCTCCC 
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AACAATGCTCCAATGGCAATAAAGTTCCCATATAGGTTTCGAGGGTAAAAACTATTTTCAAATCATAGTACAAAGGCTTCAGGCTA 
CATGATGCTATTGTGAAGGACCCCGAGAGTCAGAAAACTGGGATTGGAAGCCCCAGACTTCATCTCCAGAGTTGGTTAGGGTGAGA 
TTCCTAAACGGTTCTAACTCCAACCCCTGCTTTCCCCACCATCAGGGCTCTGGATCAGTAGAGTATTGCCTGACAGTCAGGCAGGA 
CCTCACACAGGATGAAGCAGAGACATGTCCACCCTTTATTCAGCTCACTTAAAATAATCTCACCACCTTTGAGTCACCAAGATGTA 
5 AACACAAGAGAAAAAAATTAAAAGTAATTTACTGTTGTGGCTAAAATACAA'TTCCTGTCTATTGTAGGAGTCTGTTAAACAACAGC 

CAAACATAGTGTGTAGTACAAGTTGCTCCAAGAGGTGGCGTTGGGAAAGGCCTTGTAAGTTGCTGGGTTAGATCAGCCTGGGAAGC 
ATGCTTGACTCCATCTCAAAGAAAAATAAATAAGGAAAGGAGAGGAAGGAAAGAAATAAGTCTGTAAAAGAAAAATGCACAAAGAC 
AAAGCTAAAAGTCCTGCCTAAACCCCCTGAGTGGCAGGATTCTCTGTTCTGATGTAGGGCTGGTCATATGCCTCCTTGCTCCTCTC 
TATGAGAATTGGTCACCACGTATTATGAGCTGGTTTTGTAATTATTAGATTGTGGACATTTACACATGCCATTAACTAGTTTATGG 
10 CATGACTTACCTGTTACCCTTTATCCAACAGCTGGCTAGTAGACAGCTCGTGTTGTTTCTAAACTCTATGTACAGATCAGGCCATG 

ATGAGCTGCCTGGTATGTGCGTCTTCCTGAGTCTCTCTTCAGATGGAGTATGCCTCTAGTGGTGTGGCTAATGCCCTGCGTGTACC 
TCTGCTCTCATTGTATTAAAGATTCAGTTGGGTGTTTCATACAAGAGAGAATTTACCATAGAAGACTTCTTTTTTATTTGTTTGGT 
TTT1TTGTTTGTTTGTTTTTTTGAGACAGGGXTrcTCTGXGTAGCCCTGGCTGTCCTGG ^ CXCACTTTGXAGACCAGGCTGGCCX 
TGAACTTGGAAATCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGCGCCACCACACCCGGCCATAGAAGACTTCTTT 
15 AATGGGCACTGGAAATCTAGGAATCAGAAAAGGACACTGAGTCAGCTCAGACTGACTGTAGAAAACACGTCCCACTCTTGGGTGCA 

GCAGTAGTTAACACTGGTCAATGTGATACTTGGATAACTTAACAATTTTATAAACTATAGATCTGATTTTAGATTGAGCTAAGTTG 
ACCCTCTGAACAAAATAAAAGTTACTATTGACTCTTACTTAAGGTTCTCCTCTGTGTCACGCCTTCTGTACGGGGGTGAAATGGGC 
TATCTCAGTTCTTGATTTAGATGTGGGGAAAACAGGCTTAAGGAAGTGAAGCAACTACGCAAGGTCACAGCCTCCCAGCTGTGCAG 
ATGGGAGCTCGTGCATCCCTGGCTGCATCCTCTGTCTGTGTGCTATTCTCTGTTCCTATTGCTGCTTCTGTGGTCTCACATTGCTG 
20 TGCAGATAGAAGCTTGTGCATCTATGGCGGCATCCTCTGTCTGTGTGCTATTCTCTGTCCCCGTTGCTGCTTCTGTGGACTCACGT 

TACTATGGGGATGATACCACCCCGGGGCCTAGCTAGAGGACTGCCTTGTTCATGCTGTCAGACCACTTGGAGGCTAAGACTAATTC 
TATCATGTAGCTGTCTGAAACCAAGCATCTAACAGGGGGCCAAAGTGTGTGTGGGGGGAGGCTTGTCCCCACTCATTGGTCTCTAT 
CAAGCAAACATTGCACCCTAGTCTCAGAGAGCTGCACAAAAGGCCCCTCCAGATGATTAAGTTCCTTCTGCTACATGTCCGTGAAC 
ACCGTCAAGGTCTCTACCACACAGGGAGCCCACTCTGCACTTTTGACAGGTGTAGATACTTGCAGAGAGCCAAAGTCrGTTCACTA 
25 CAGCTCTCTGTCATTCTTGCATGAAACAGCCTTGTGGATGCCCGATGGCAGCTGTCATAGCACCCTCCTTTGGCAGTGCTGAGGTG 

CTCATGCGTTCATACGCTCTTGAAGGCAGTAAAAGTCCCAAATGCTGTGGTGGAATACATGAGAAGGGTCCATATTTATTACTGGG 
TAAGGAGGCATGACAGAAGGAGGCTGTTTGGTATGTGTATGTGTGTAAATACATGTGTGTGTGTGTACACATATATATTTGTTTTT 

CCTGGAACTGACTCTATAGACCAGGCTGACCTTGAACTCACAGAGATCTTCCTACCTCTGCCTCCTAAGTGCTGGGATTAAAGGCA 

3 0 TTGTACTACCAGTCTGGTTAAGAGCATACATTTTTAATTTTGATTTTTTAGTTTATGTNNNNNNNNNNNNNNNNNNNNCTCCTTGT 

GGGTGAGCCTCACCACCCATTGAATGTTCTCTCAGACAGGCCCTGACACAGAAGCACCAGCTCTTAGGAGTAACTGAAAGTTTCCT 
GCTAGTAACCTTTGTTAGACCCAGTTCTACCCACAATAGTTTACATAAAAATGAAGCAACAAAGGAACCCCCGGGAGACCGTTTGC 
TTTGAAGCACAAATGTAAACGGTCTGGTTTCAGCACCCTCAGATTGCTTTCTGTGCAGAAAAGGGCTAAACAATCACTGCCTGGGT 
CACTGGCAAGGTGACATTCCTGGAATTACTCCTTAGACTGTAGGAGACGCCAGGCACAACCGCTGTTATTTGGGAGAATGTTCTTG 
35 TAAACCCTTTCTTCCTCTCTGACTGCACAGCCTTCTCTCAAGCTCATGACCACAGCTGTGTGGGCATCTCCAGATGACACGAGGGA 

GCTGGTCCTCCCATAGCACTTATCTGTGATCCACTGTGGTTAACTGACATTTTGTAGAGTTCTTTCCCTCTCCCTGTAGGTGAACC 
, ATCAGCCCCCCCCCCCCCGTATTATATGGGTATCTAGCTGGCAGTATGGTCTTATAAGAATTCAGTCAGCAAAGGTTTTGAGGTCT 

TGCCTAGGTCCTGTAGTAGGTGTTCCAGAAGTGAGACCTACTAAGTAATATTAACTAAAGATGAAATTTTCATTTTGCACAGGGCT 
GTGAAAATGTCCCTAACTCCATGCCCATGACTCTTCTCCAAAACTCATCTCGTCTCAGAGACCTATGTTAGTTATGTAGCGACCAC 

4 0 TCTCTGGAAACTTAGTGCACTGAAAAAATAGAAACCAAAAACAAACTAAGTTGCATCACGGTTGAAGTCTGAAGAACTGCATTCAT 

GATCTCATTTGCCCCATACTCTGTGATCTGCAGTGTCTGAACCTTAGCTTTCTATAAAATGTGCTCACACACTGGAGCCTGTGGTC 
CTGTGCCCACTGCAAAACGATAGTAACTAAAGCAGCAGAGTAGACAGAGCCAGGAAAATCACAGTTATGGGCTTGTTGGGAAAAAA 
GTGAC CATGGGG CC AGG AG AG ATAG CTC AGTG ATTAGGAG CACTAACTG CTCTT C CAG C AGG CC AG AGTTC AAGTCT CAGCAACCA 
TGTGGCAGCTTACAACTGTCTGCAATTCCAGTTCCAGGGAATCTGACACCTTCCAACACCAATGCACATAAAATAAAAAAAAATTA 
45 aaaaaaaaaaagcaaccagcagagtgagaaattcaggtggcattcacgtgaaatcacaacagctgtatgtaacacatctgtgccaa 

TTACAG ACATCC AGTGTAC CATAACG T AGGTCCG AG AGAAAG AAT AGAAGTGAGCT AG AGT AAAG C AGG AATCAATG AATAAAGT C 
AGCAGGAGCAGTTAGATGACTAAGTGGTGATGATAGAAGCTTGCTACCAAGACTGACAACCCACGTTTGATTCCTGGGACCTACAA 
CGGTGGAGGGGGAAAGATGCCTCTGACTGCCACACTGATGTCATGGCATGCACACACATGCCCCCTTGCGCAGTAAGCAAATGTAA 
TACATTTTTTAAAAAATGGCTTTTAAAATGCAACCTAAAGGGTTTGAACATGTCTAAAGATAAATAACAGTACTCAACCAGTGGCG 
50 AGGTCCCCCTTTCTTCATAAGTTTATTCTGAGGTACTGCCGAGATCAAGTGTATGAAAACCCAAGTTCACTGTTCTTTCTGTCAAG 

AGCTCCATTTTGGGAGAAAGGACCTGATCAGAGTGAGACATTCCTTCAGCAGGAAGTTGTCACCAGGGTGGTACCTATGGGTCTGC 
TGGTGAGAGGACATCAGAGCCCTCATTCTGGAGACACCACCTGATGGCACAGACAGAGCTAGACTGTCTGCTTCCATGGATCCACT 
GCAAGCAGTCCACCTGGGTCCTCGGAAGAAAAGACCCAGGCAGCTGGGCACCCCAGTGGCTTCCACGCCTTATGACATCCGATTTC 
GAGACTTGGTCCTCTTCATTTTGGAAAAGAAGATGGGAACAACTCGAAGAGCCTTCCTCATGGAGCTGGCCCGAAGGAAAGGGTTC 
55 AGGGTGGAAAATGAGCTCAGGTAGGACAGCCCTGGTCACTTTGCAAGCATGCAAGAGCCCTGAGGACATCCCCAAGGGACCCAAGG 

GGCCAGTTGGCTAAGGGAGATGAGTGGGGACTAAATGAGATTATATAGAAACTAATTGGTACCAAAAAATAATATTTTTTAAAAAA 
AATATGGCTTTCCATGACTGACTCTGAGATTAAGTATCCAGGAGTGATAACCAGAAAACTAGTCAGAGAACCACATAGAAACCACT 
CGATTCCATTCTGTACCAAACTGAACCAACACCATTGGGTTCAATTTTTTACATTGCTACrTTGGAGCAGGGAGGGTGTTCTGATT 
GTCTGGCTCTGACTTATACACACCTGCTCTGCTAAGGGTCTATGGTGGGCTAGGCTGAGGTGAGTCACCACGGGTACCTTAATGGC 
60 CTTGGTGATGGTTTTCCAAAGGGTGGTCCAAGTGGGCTTCAGGAAGAGATGCTGGTTAAAGATGTTTGTCTAGGGGTGACAGATGG 

CACCCCAGTGTGCTATGATCAGAGTCTAGGCAGGGAGGTGATTGAAGCTACCATCTGCACTCGTTCAGTAAGCACCAATTATCATT 
GTTTTGCTGACTATTGTGTACGTTCACTCTCTTGACCCAATGAAAAGAATCAAAGCGATTCAGAAAGTCCCAGTAAAAGGCCCTGG 
TGTGCCTGACGGCTGCAGACAGAAGTGTTGGGGTTACAGTGGGAGTGGGGGGGGCACTCAGTTCACTGCCTTCAGCCATGCAAGTT 
GGGAGGGGTGCTGAACATACCGTGTCAGAGATGATCTGACTTTTACACTTGGGATTTTGGAAAGTCTTTGAATTTAAAAGAAAATT 
6 5 GCCAAACGTTTCrTGCTGATGAAATGCTGGCTTTGGAGACATTGAGGAGACACATTTCCAAGGTCAGTACTCAGGAATTTCACACT 

CCACATGCCCAGCTGAGGGGATCTTTTTAGATTTTTTGCTAAAATGTCCCCAATCAAAAATTCCTGAGGTTCTGGGCTTCTCTCTT 
TTCTG AGTCT TTGTCACATGGTCTCCTATTTTTTGTTTTAAGT CATCACAG CCACTCT CAACTTCATTCCTTGATGTT CTTTTCAC 
ACAATCCATTATTTCAACTCGTTTTTGAGTATAACTAATCTGTTAGCCTTATGTACAGTGTTAGCTTTAAAAGAAAAAGAGATTAG 
ATAGGTAAAGGGGGAGGGATAAAACAGAAAAAACATCTTCAAAGAGAAAGTTAAAAACAGAAATCAAAAGTTTTAGCAGCTACCAA 
70 GATGCTTTTCATGGTAAAGGAACTGAACAGGGACCAGTCAGGAAAGGGAGAGCCATCAGGCAGGGTGCCACTCACTCAGAAAGCTC 

TCTGATAAAAGGTCCATACATCTGTTGGAGGCCCATGGACTGAGTCACCAATGGAGCAAATGAGCCGAGGCAAGTGTCAGGGGTGA 
TGATGATCACGAAGCAAGTATCTTTGCTGGAGAGGTGAATCAGAGTGGTGCCCCAGATGCCAGCAGCCAGAGCTATGCCTGCTGCT 
GGGGAGACAGGAAATGGGTGAGCAAGCCGCTGCTGTGCTCAGGATGGAGCAAAGTTCTCAGGCGGAGAGCACAGACACTTTCAACG 
TGTGTGTGTGTGTGTGTGTGTGTGCGCGCGTGCTGTAGAGGAAGATGAATCACAGGAAGCAGAAGCCCCGACGATAACAGAATTTC 
75 TGTGCCCAGATAAAGAGTCATTAATTACTGTAGGGAGAACCTTTAGGCTTCATCTCCTGGTGCTGGCCCTTTCCAGACCAGCAGTT 
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNN>mNNNNNNNNNNNNNNNNNNNNNNNNNN^^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNt^WTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNlJNNNNNNNbHWNNNNNNNNNNNNNl'JNNNNNNNNNW 
5 NNNfTCJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNtttttJNNNNNNNNNNNNNNNNNNNNNl^^ 

^^^^N^^NNNN^JNNNNNNNNNNNN^^^NNNNNN1^NNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnatttaacccttggaaccccagtaaaggaggaaggaaaccagctctac 

AGAGGTGATTTCTGACCTGCACATGTGCACCATGTCATATGCTAATGTGCATATACAATCATTGTAATTACTGCTAGTGATGATTA 
1 0 ATTAAAAGGAAAAATGTCAATGGTACTGATTAACAGTAATGGCTACACTTCTTTCTTAACTTGTAAAATTCAAAGGCAAAGAGAAT 

GCTAAGCTCTGGAACAGGCTAATGTCCACATCTCCTGTATACTTTTGGCTGCCAAGAGGCTCAGTCTTGGCTCCTACCTTCCCTGA 
GATCCTCTATGTACTGAGTTCTCTGGATTGAGTCTGTTCTCTCCAACATGAATGTGTCACTTTGAGTGGAATATTCAGCTATTCTA 
TGTGCCAATAGAAAGCTGGTTCCTAAAACATGAAAGAGAAGAGATGCTAAGTTCCTTGAGTAGTTCTGAACATCGAAGAACAGGAT 
ATTGAATTT ATTCTGT CACCAG CAT CCTAG ACTTTAGAGCAGGTTGCTAACTTCAG CT CACCTAATACAGGCTCAACAAGGG AAC C 
15 7LAAATCTCCTGTTTTCCATGCCCTGATTGCATCCTGAGTTCCCATAGAGTGAGATACTTGAAAGCTCTCATCTGTCATCTCCCCTT 

CTCTATAAATACTTCTGCTACCTTCCCCTGTGTCTTGAAGCAAATCACTGTAGTCAAGGCAGAAGAATATGTAGCTCGGAAGGATG 
GCGTTCCATCTTTCTAACCATCCAGGCGCTTCATGCTAGCTTGCTAACAATGCTCAGGTTGTTGTAAACACATCAGAGGACAGCAT 

tgtcctgcaatggaagatgctgtcttagctgaaagcatcacaaaagcctttgagtgcctgctctgtgcagtatgtgtggagctctg 

GAAAAACAGAAGAAGACATGAGCCTTGCAAGCAAAGAGCTTGCTATGATAAGGAAATCATGAATTGTATCTTGAATTGTGCTATTA 
20 TCTTAATTACTTTTCTTTCTTTTAAAAAAATATTTACTTTTATCTTCGTGTATCAATTAATGATCTGCCTGCAGGTACGTTTATAT 

GTATATATGCATGTATGTATGTGCATATGTATGTATGTGTGTACATATGTATGTATGTGTACCACATGGGTACAGCGCCTTCAGAT 
AGCAGAAGAGGGTGTTGGATGGTCTGGAACCGGGTTTACAGATGGTTGTGAGTCATGTCACACACCATCTCTAGGAATCGAACCTG 
GATCCTCTGCAAGAGCAGGATGTTCTCTTAACCACGGAACCAACTCTCCAGCCCCTCGGATTCTCTTCTTGCTCCAATAAAGTACA 
CTGGCAAAAGCAAATTAAGGAAGACAGGGATTAGAGCTCACAGTTTACAGTCCATCATATCAAGGAAGTCACAGCAGCAGGAGCTT 
25 GGGAGAGCTGGTCACCTCACACAGGTGACCAGGTACAGAGAGCAGTAAATGCCTCGCGTGCTGACATGTGACTGTAGACAGACTGT 

GATCAAAAACTAGCTTTAGCCTCCTCAACAACTCATTCCTTTCGGACAGCTTGTAACAGGTGTGTGTTGGCTAGTCTGGCTGCCTC 
TGCCCCCCACCCCCCATCTGTTCACTGTTTGACCTGTTCACAGTGCGACTTTCACTGGAAAGTCATTATCTCAGAGCATTTGCCTT 
CAAAGCCCACGGGGGACCTTGTGGTAATAAAACCCACATTTTCTATTTCAAAAATTATGAGCTTCAAGTTAATGCAAAGTTTTATA 
ATACCATTAAAGGTTGTTAAAGAATCAGGCAAGATCCTGACCAAGGCTGGAAGAGAAAGCTGTCTCTTTTGAATGCTGCTGTGTGT 
30 AGATTAGAACCAACCTCAGCTGCCTTGCTCTCAAGGGTTCTAAAACACATTGGTTGCTCAGAGAACTGACAGAGCTGTGGTTGGGG 

tgggttgagccagcttctttaagcagctcagtttaagtataaatatggctaatgtcattgttttcaaaatacccaacatgacctct 

CCCAGGTGACAAGACCATCCATGAGAGAGATAACACTCACACTGGAAAGGGTGGTGGGTAACGATGGCTGCCTCTCTTATTCATAG 
AAGGCAT CTTTAATT ATATG CAGTGAGGCA CTG C CAGCC AG G AAG AG AAGG CATGAACAGG CAGAGTGGTAT ATAAG AAAGATG AG 
AAAAGCCAGGAGTGGTGGTGCACACCTTTAATCCCAGCACTTGGGAGGCAGAGACAGGTGAACTTCTGAGTTCGAGGCCAGCCTGG 
35 TCTAC AG AGTGAGTT C CAGGACAG CC AAGG CTAT ACAG AGAAAC C CTG T CT CAAAAAAAAAAAATG AG AAAAAT ACT C AG AGCT AA 

GATTTGTGAGTTAATCCCATAATACATAGTTTCCGAACACCTGGAGCCCTACCTGACAATCCTAGCAATATTTTGAACATTACATG 
AAATTATACTTGTCATATATATTCTACTTAACATATAATAACTGCATATACCTAGGGGGGATAGAATAATAATTGAATATGCATAT 
ATAGCATGTAAGGATCAAAGTGACTCTGTCTCTTTATAGCTCTATCATTATAGCCACCTGTCGTAGTCAGGGTTTCTATTTTCTAC 

aaacatcaggaccaagaagcaagttggggaggaaagggtttattcagcttacccttccacattgctgttcatcaccaaagaaagtc 
40 aggactggaactcaagcaggtcaggaagcaggagctgatgcagaggccatggagggatgttacttactggcttgctcagcttgctc 

tcttatagaacccaagaccaccaggccagggatagcaccacccacaaggatcccttcccctcattgatcactaattgataaaatgc 
cttacagctggatctcatggaggcatttcctcaaggaaggctcctttctctgtgataactccagcttgtgtcaagttgacacacaa 
aaccagcacacacacctccttcctaggtctccatgatataaacaaagggctattgtgacctctgtgtgtgtgtgtttcaggagggt 
gaacattacaacttatttcttttaaatgtatgttggttgcccacctcatatggctgatgtgaagactaagttttatacacatcccc 
45 CACACACATATCCCACACATGGTAGTGTGTCATATTTGCAAGTGGTGTAGCATCTTTACAGCATGTCTTTCATGCACCCATATTTT 

TGTTGTTTGTTGCATCCCAGGAGCTCCTCCATCCCTGAGCATCCCCAGAGCCTATGTCAGAGCATAGGCAGGGCTTTACCTAGAGG 
CAGACTTAGAGAAGGAGATGCAGGGCAAAGCCAGGCAGTGAGAATGTGTGGGGGAGGCAGCACTGCTTGCAAGATGGACCTCAGGC 
TTCTGCACTCATCCTGGAGGGGGGCAGCAAAACCCAGAGAGCCCAGAGCAGTTGGTGGCCTCCCTGCAGATCTTCCGCCTTGGAGT 
GCATCTATAGCATCTATTTTTAGATTCAGGATAGCTCTAACTTCCTGCAGTCTTGTAGTCCAGACATTCAACATAAAATAGGAAGA 
50 CAAAAATTATACCCAAGGGGGCTTCCTGGGCAGATATGTTACAGAGAGTTTCTTCATTCATATCTCTGCCCCTTGGAGGGACGGTT 

TGCCTTTAAGTATGGCGCCCGTTCAGATAACCCTTCTGTGAGGAGGGTGGAAGGGAGCTGACTGAACAGGGAACTCCTCTGCTCTG 

gaacaagcactgagtcacagattgcaaactcatggctactcaagctcatgggctttgggttagaacagatctgtgatcaaatttcc 

ACCATG CAGTTATTAG C AGGGAAGGGTTTT AATGTCTC CCAGGGCTATCT CCTCATTGCT ATG TGGGT CTG ATAATCCCTGT CTCA 
CAGCATTACTAATAATTAAATGTATGACATGTACATTTAATGTATTTAATATTTAATACTAGTACCTGGTATAAGGCAGTGCTTCC 
55 ATACTCTTGATATTTTCAATACTGAAGAAACACCTGGAGCCGAGTTCCCAAATCCACATGTCCCCGGGGACAGATAATTGTCACTG 

TGCATCGATAAGGAACTGTCAGTGGACAGCAGTGGAGGAAGCAAGTTGCCCTGTGATACTGTCTGGTGAGGCTCAGGATTGAACAT 
GAAGTGTTTAGTCCAAGAGAATCATCTGCAGGAGGCCAGTGACAGCCACAAACCAGAAGAAACAATGCCAGCTCTGATTAGACAAC 
AGGGAGACAGGATCGAGTAGACTCAGTACGAGAGATGAGAACAGAGATAGGACCAGGATGGACGTAGCCTCTAAATTCTCGTCTTT 

taaattatttgtagctaaggaccagtttaacaaaaaataaaatcatatttatcagtgctttaatctaaccatccatgataaagctg 
60 gtttggcaatgtcaagtggaggagagtgggtctcattttggacactccttttactgataactttgccttccatctctagtgattcg 

gtcacccacattgtggcagagaacaactcagggtcagacgtcctggagtggctccagctgcagaacatcaaagccagctccgagtt 
cgaactcttggacatctcctggctcatcgaatgcatgggagctgggaagccagtggagatgatggggagacatcagcttgttgtaa 
gtgtctcctttgctgggtggccactggcatgggcatcagaatccacagacttgggtcgattacagtcttttctcacggagttcact 
tagctctggtggacctccatttcatcctctttatataacaataatgcccacctcctgagatgctgtggaaatcgaagtaacatgca 
65 tacatggtgcacactgctgacatattaatagatgggactattttctttaaaaaaaaagaatttttagtgtgtgtgtgtgtgtgtgt 

gtgtgtgtgtgtgtgtgtgtatgtgtgtgcacatgcgtgcaggtgtccacagaggccagaagagagcaatagatctcctggagcag 
gttgtgagccactcaggtgtttggcaggagtagcactcagtcttcaccactgacccatctctccagccccacaacaagagctattt 
ttatgaacacattcacacaccgatatttcagaatctcagcctggaaactcagaaaagtaaagagtttctttttttttccccattct 
gataattcatgaaaaaaaaaagaaagaaagaatatgacttcttaaatctaaatcttttaccaataatgctagagtctctgggaaag 
7 0 gggtctggatcatctgtaataaaggaaacaaaggaaataaaatttaatagctggttctttaaaaaaatttttattggttattttat 

ttattgacatttcaaatgttatccccctttccagtttccccttcacaagccccttgttctctccccactaccctacctgcccaccc 
actcctgcctcagtgccttagcattatcccaccctgggtcattgagcctccacaggaccaagaggcttccctcccattgatgccca 
ataaggccatcctctgctccatttgcagctggaggccatgggttccctccatgtgtactctttggttggtggtttagtccctggga 
gctttagggggggttggttggttgatattgccgttcttcctatggggtgcaaatcccttcagttccttcagacctttccctaactt 
75 ccccattggggtccccgtgctcagtccgttgtttggctgcatgcatctgtatctgtattggtcaggctctggcagagcctctcagg 
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GGACAGTTTTAACATGCTTCTGTCAGCAAGCACTTCTTGACATCAGCAATAATGTCTGAGTTTGGTGTCTGTAGATGGGATGGATT 

CCCAGGTGGGGCAGTCTCTGGATGGCCTTTCCTTCAGTCTCATTTTTGTGATTTCAAAAATATATATCCTGCACAGACTTAAGATG 

TCACAATGAAATTCATTATCTGGTGTAATTAATATGTACTAATAAGAAGAACAATCATACACGCCTGTGACTATACACTAGACAGG 

tatgcaacacatttttgagtcctctatgattttgtcctctttcagagacaatcgtcatgaattgtcttaaacgttttctttatatt 
5 tgagtaaatgtttatagttatatgtacacttactattggctaattaactgtcattcaaaatggatgcttatgctttcgtgtaggtg 

aatagaaactcctccccgagtcctgtcccaggctcccagaatgttccagcacctgctgtgaagaagatctcccaatatgcttgcca 
gcgaagaaccacattaaacaattacaaccaactattcacggtaacgaggttttctcaaaacccagggcaaaaggggggcttgaggt 
ttctttccctgagtcgacaagttaaattatgattttctggagatctcagaatgcttctccatgcttacccacctaacctgacctct 
ggttcttcgtcaagtgggcctccttgttcatagactcccagctactcaggggtcagggttcatcagagtaaacacactcaggagag 
10 tgtcaagcatgggacttctcgtctctaactttcgagctgcatctgtgaggaagagccggaaacggatggcagccactgaacccact 

gaagcacagctgcgttctctgctaggaaggcaacatgcctcaccttaaataaccccggctctgggtctgagtgatgaacacagcct 
tcatcccacaaacaccagctgtgttttctgaccacactaagagacctgaaagtctcaggagtgtgacagaaccctggctaaagact 
ggtccagaagataggaaagggttatacccaacccagtcatgactgctgggacaccatggatcccaggtcactacttgattaaactg 
tttctaaatgtctaatgattgaactcagtttcctcataaatgcattagatacatatcttttcagttcagtgacagagtcccacagg 
15 ggaggatgcaaaggtacaggagcttgatcctgactccaaaggcgctccattagtaaaggggacaggagggacttgcaagtgactcc 

cacgagcagacctgctgacctggttttattgttttaggatgcccttgatatcctggctgaaaatgatgagcttagagagaatgaag 
gttcttgcctggcattcatgcgagcatcctctgtactgaaatctctgccattccccatcaccagcatgaaagacacagaggggatt 
ccttgcctaggggacaaggtgaagagtatcatagaggtaagggagaagtggaatttgctacatctccaaagaggtgaacgggagac 
agaacagatcgcataagtatgggctctctcctctatttatctataaatggatcaatatagcaagaaacagatatatgggtgtagac 
20 atataaaatccatacccaacacgatcccagtaggaagactttctcgggcagtgacttttactagcagcgaaagactcgatcgagcc 

ttagatctccagagcagcagaatattctgctttccaccccagtctgggtgggagactcggtctccctcagcgcttcctgtacagca 
cagggtgatgttcaatgggctgattgtgcatctctctgttctcaggagagactgggcagtagttacatgcttagcaacatttaagg 
acttcccaacgaggcacgggtgtcatctagtagcaagtttcaatctaaccaaatgcaaggtacatccttctagaaaaatatcggag 
ctccagacaacagagaccagacctcataaggacttgataatggccagcttttcagtgggccaacaattaacccggtggtttaaaaa 
25 gccctcttatttccacaactcgaatcaactgaaaagaaaatgaccagggtgatttgaacaatgcttgtcagagaatattttgtctt 

agagtctctaggttcagatctttatctttctgtatcctcgtcagaggttatgaaggtctaggatctatggtaaaccaagatttttt 
ttcaagattacaaggaaattcttgctttctccagatcagccagggaaaaaaccctcaagtttcaggagaaaccagtagttgggtct 

TGCGCGCGCTCGACrGGCCAGGAAGAACGACGCTGCAACAGGATCCTTCTGCACACGTTTATTGGGAGAGCTTGATTGTAGAGGCG 
AAAAGACTTCGAGCCCAGAACTGGTGCTGCTTTTATAGGCCTAGGAGGGGCGTGTCTCACACCCGGATTGGTTATGCACTAAGCCT 
3 0 CATTTGCATGTTCCTCATCTGATTGGCTACTCTCTCTCAGTACCTTACAGAACCTCATTATCATACCTCATTTGCATGTCTCACAT 

CTGATTGGTTATACTCTCAGTACCTTACAGAACCTCATTATCATGCCTGGGCCAGGCAGTGTCTTTGCAAAAAACTTTACTGCATA 
TGTACACATTGGTTGTTTGTCCAATCTTATGCGTGGTGGCCAGCAGTAGTCAGTGCCACTCTGCAACGGCACATGTGGCTTCCCAC 
AGTTGGGGCTGGGCTGrCGGTTTGAGACTGGCACTTTGATTATGCAGAGACATAACTCAAAATCTTTTGTTCAACCCTCCTTGCAG 
GGAATTATTGAAGATGGAGAAAGTTCTGAAGCTAAAGCTGTGTTAAATGATGAGCGATATAAATCCTTCAAAGTAAGCGACTGTAC 

3 5 atttggatactggggcgtgttttgttttatttatcctgttgtttgctgtcgatggttatataactcaggctgctataccaaatgcc 

acagagtgaactgattagtcatagaaatttattttctctcagttctggaagcagaaagtttaggttaagtttcagtgtaaagattc 

tgtggaggactttgtggttttcagtggccagccaccctcttgctgctgccctgacatagcagagatagagatggacaaatgctcat 

tctcagctagctttctttattcttacattattgtgtgaagcacgactccttgcttagggaatggcaccttccacagtgggcatcct 

acattaattaacagacatgcccacaggccaaggtagtatggataattcctcattaagactcctttcccgggagattctaaattgtg 

4 0 TTAAAAATTAAACTAACCAGCACATCCCACAAAGACACTACATGCCAAGACTTACCTATCACACTGAGACTACCTACCAAGAATCT 

gtcactcatggttacaaatgtcaaagggacacaggattcaaatagagcaagtgtggtcctgaagcacaaactctgtctgaaaattc 

CTCATTGCACCTCAATTTCTGGGACTTAGGGTTGACCACCCTCCAATTTGTTTTTGTTTTTGTTTTTTTACCTTAAAGTTTATGGT 
ACTATGGCCAGTCCATTCAGTTCATAAGTGATACAGGGCCTAACATACGGCCAGAACAGGAGCTAGGCTCAGAGTACAGACAGACC 
AGGGTTGAAGTTTGTACTTTGCTGTTATCCACTTGTAGATGGGGTGAATTTGCTGAGGATCTTTGAGCAAGATTTACCTCATGAGT 
4 5 CTCCTTCCACCAAAGGTGTGGTTCAGGACTTCATGTAAAAGACTGCAAAATCTGAAGACAGACAGACAGACAGATAGACAGCTTCT 

CATACAGACACAGAACAGGCTTCTTCTTACACCGATGCCCAGCCATCTTTCACCTGTTTCGTTTTGTGACACTTTGATTATGGAAG 
GATCCTTCAGAAACAAAAAGCCTCTCAACGTTACCATCCCCAGGCTCAAGAGAGAACTCCCTAAAGTGCAGAGAGACTGAGCAAGA 
GTCCCAGAACCAACAAAAAAGCTGGGTGTGGTAGCGCACCTTTTAAACCTAAGCACTGAAGAGTTAGAGAGAAGCAGAGTGGCCCT 
AAGGCTCACTGGCCAATCGTCCCAGCCTGAGGTTGACTTCTGGTTTCCAAATGCACAGTTATGCATGTCTGTGCAAGTACATACAT 
50 GCGCGCGCACACACACACACACACACACACACACACACACACAC71CACACTCACTCACTCCCCATCCCCTTGATGTTTTCAAGAGA 

AACTGGGCCAAAGGTTTACTTATACTTCTTGTTCCTGGCCTGAGACTTTGGAAAGTGTCGCTCTGTTGTCATAGCAACGATTTGGG 
TGGATAACAGCCTACCTTTCCCTCCCTTTCAGCTCTTTACCTCTGTGTTTGGTGTGGGACTGAAGACAGCTGAGAAATGGTTCAGG 
ATGGGTTTCAGAACTCTCAGCAAAATACAATCAGACAAAAGCCTGAGGTTTACACAAATGCAGAAAGCAGGTAACGGTCTTGGGGA 
AGTCACGGGTCATTCTGGGCTTGTCAGGGTCCAGTGACATGGAAGCCAGTTTGACTTGCTCCAGACTTGAGACTCCGGTAAATCTT 
55 GGCTCCAGCACTTGTCACTGAGTGATCTTGAGTAAGCTAGTTAAAACCTTGAGCCTTCGTTGCCTCACTGGTGAACCTGAGCTAAC 

CAGGGACTAGATCAGCTTGCGCAAAGCCCTGAGAATATGAGAACAAGGCCTCTTCCTGGGGTGCTATGGTTCTCTTTATCCAGAAG 
TTACAGCAGAGTGGGCACTGTCCCGATTCCTACAGACACACCTTAGGTCTGGCTGTCTCCCTGTGTAAGAAGCATGCATGAAGGGT 

cgaggacagaagggtaagctgacgtgcaagaaggacagaggggagtactgaacaaagtacactctcgacggcttggttcacactgg 

GAATGTGCGCTGGGGGCTGGAAAACGGAAGAGAAAGGGGAGAAAGTCTAGCCACAGCCTTGATCTGTCCAATCAGAGCCCTAAGCC 
60 TAGGAAGAGACAAGAGTCCAGAGCAGAGACGGAAGAGCTCTCATTATCATCTGAACGTCTGGCAAGCCCCGCGGCCACCACGTAGG 

ccagttcactgccttccatggacagtgctggtaccttttccagaaatgaggagatgcgattcatagccccttctaaacgtgtgaaa 
attttttaaagaattatttatttatgtatatgagtacacactgtagctatacagatagttgtgaacctttatctggttgttcggaa 
ttgaatttagtacctctgctccctcaggtcatccgggtggtccaccatatggttgctgagatttgaattcaggacctttgaaagca 
cagccagtcctcttacccactgagccacctcaccaggccaacatgtgaaatttttaaatgtttccttttaatgtacaataaaaata 
65 gagtaaaattgtccttcaagagggagtcactgctatagttccctagcttctggggaaatatgtgaagttatcaagtttttttaata 

TGG AAGTGATAG AGTCTTCTACC AG AGG ATTCTGGGT ATG CG CAATTATT CAAC AG CT AT CTTCTGTTTAAGTGAT AATAGAAAGA 
CAGACAGACAGAATGAACAAAAATGATATCATAAGAAGTGGTAGATGAGGTGAATCATATCTTGGGGGGGTCCCATCAATGACACT 
AT AGAAAG CCCCTATTAATCTTATAAG C C CAC TAAGTTCTTTATAAAAAC ATTTTTATTTATTTTT AGTTTAT GTATATGGGTGTT 
GTCTGTATGTTTGTGTATGTACCACATTTGTCCAGTGTCCAAGGAGGCCAGAAGAGGGTATAAGCTCCCTTGGAACTGAAGTTACA 
70 GATGGTTGTGTGTTGCTGTTGGTGCTGGGAATCAAACCTGGGCCCTCTGGAAGAGGAGCTAGTACTCCTAGCTACTGAGTCATTTC 

T C AAGTTTG ATGATTTCTG AG TG ACTATTAAT AAG CTT TATAT AATGCCAC AC AGGAAAT AAAAG AG TCTAAGAAAAAAACATCTA 
ATATTTCTACTCTGGATGCCAGAAAGTGTAGTCTAGTAAGGGTGTTTTACACCAGCTCTAGAGATGCTGTTAAAGAGAAATGTATA 
TGACTATCAAACCTAAGGGCATGGAGATGGTTTGGAACAATAGTGAGGACTCCTAACACTTACAGCAGAAGTGGGGAACAGTGGAA 
TATTTTCTCAGAAAGCCTTGAACTTGTGATGTCCTGTTTCAGCATCTTGAGTGCTAGGAATGCAGGTTGAGGTGTTGGCTGACATC 
75 CACACAGTCTTAAAAAGTCATAACCTCACATTCTTGCACATCATCTAGTGAGTGAGCGGAGGGATTTCCTGGCACCACCCGAGGTG 
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AACTTAAGTGCCAGTGATGATGGCAATGTCTATATATATTAGCACCTAAAAGAATGTTGCTTCTTAGATCAAACACACACACACAC 

acacacacacacacacacacacacacacactcactcacagcagccatgtcccaatcaaaaggcaactgttgacaacagaacaagag 

aagtttatgtcgtgtcagttatcgatatgaagatggcagatcccccaaggaactggcttggtagtaacaagtgataggtggattag 

CATCACCATCTTTTCCTGGTCCTGAAAACACAGTTCTGCAACTGTCCCGTTTAGAGATTACAGATGACTTTGAACTTGGTAACTGT 
5 TTACAGTGTGCTCAAGCCAAATGACTTTCTGGTCGTGTCTCATCCTGGGGTGAGAAACAGGAGCCAATCAGCAGCCTCTAGAGAAG 

TACATCCCCCTCCTGTTTATCGAGTGGCATTTGGATCCCTTAAATGAAAGTTCAGCGTCTTATATGGAAGCATGACTGTCATCAGG 
CTCTGACTCTCCCAGACATGCCCAGCTTCCCACCAGTACTTTACCCCAATCCTTGGAGATAAGCCTCCTTCTCGCTCTGCCTCCCT 
CCCACTGCTCTGTGGTGACAGCCAAATGCTCTGCTCTCCCTCGTGACCCTGCTTCTGAACGGTCATTGGTTCATAGTCCTCAGGCC 
AGGAAGCAGCACGTCAGCCCCTCGAAGGCACTTTACACTTGGCTTTGGACACTGACCCACCCCTCTTCCTCCCACTGTCTTTTCTA 
10 ATGAAGCCATCACTGCCAAGTCCTGAATTTTCCTACCCCCTTTTAAATAGTATGGCATAGCTTGTTGGTCAAGAAGGCTGGACACA 

GTGCTACATACATGGAATCTCAGCACTTGGGAGGTAGAGGAATTAGGAGTTCACAGAATCTGGGCCTTTCCTCAAAGGAGCAGCAG 
CAGCAGAAAGAGGAGGAGGAGGGGGAAGAGGGGAGGAGGAAGAGGAGGAGGAGGAGGAGGCAGTGTTGGATTTTCATTATAATATC 
AGATAGGATCAATTT AGATTCCAGAAGG ATCTGAATACTTCCC C CTTGATATG AAT ATTGT ATACTTCT ACATG AGGAAGT CAAAA 
CTCCTTTGAAACCATGAAAAAAACCCAAGCAAGTGGGCAAGGCAGTGCCATAGATTACTGGGCTCTGTACAGAGTCTGGCCAATGC 
15 CTAAGAGCACTGTATGAGACAGCATCCTCTCCTATCAACAGCTGGTCCTCTTATGTGTGCCTTTCTCTCCACTGGCTGATCAGGAT 

TCCTCTACTACGAAGACCTCGTTAGCTGTGTGAACAGGCCAGAAGCCGAGGCTGTCAGCATGCTAGTTAAGGAGGCGGTTGTGACA 
TTTCTTCCAGATGCCTTGGTCACCATGACTGGGGGGTTCCGCAGGTAAGTGATGTAGCTGTTTTAGAACCCCTCTTCTACCTGCCT 
CTGAAATGGTGCAAAACGCCTTTTCTGACAACAGAACCAACCTCACTCTGTAGCTTTGGCTCCTGCTGCCTGTGTTTCGTGTCAGA 
GTCTCAGATAGCTTGACACCCCGCACACAGAGCTGTTTCTTACCTCTGTGACTTTGCTCAGGTGAAACTTTCTCTACAGTTTTGTG 
20 AATTTGGTACTAATCTGACTTCACAATTCCTTCAGACTCAATTTAGATGCTGCCACCTCCAGGAAGCCCTCCTCGACTCCTTATAG 

CTCTATTCTGGGCTAGGAACTTTCTTCTGTGCTTCCCAGGTGCCTACTGCATCATGTGTGCTTTCCCCGTGGAGCTTAGTTCCCAC 
GGAGACCAGGGTGTGAGCCTGACCACTAAGTAGATGCTCAAGAAACTGGTTGAGTCAAAGAAAGCTCAATGAACAAGCCTTCAGAC 
ATGAAATCTTCAGTTGGATACAAATGCCTCCATTTCAGAAAGAGGCTTGTCCCTCCACCTCTCCTTTTGAGATCTTACCTGGTCAC 

ttgcatcaaagaggttttctgggctgggtctgtcacttagcagagtggctacttagtatggaggaaacctggctttgattcccagt 

2 5 atccagtaaatcaggtatggtgatgtagacctataatcccagcacttgggaagtacaggcaggaagataagaggtccagggtcacc 

ctcagcttcaaaacgtgctcaaagccagtctgcatcatataagactccatccttaaaaaaaaaaaaaaaacaaaaaacaatgataa 

agagcaatctcttaagccataccatagttccaagaaggctaccttgtatggtgttaccaaagctcttggttggctgcctattgtca 

tacatgtttctctatgtatgtgatgcatatagaagtaatatttattacttgctttccatccatatacaacaacacacattctggat 

3 0 attttgaactacaaacctcacacttgagacacaataacaaagagttttgttttgttgttttgtttttaaatgaaaggctaaaagtc 

caactgattttccttttgtgcttttttccccccaaactaggggtaagatgactggacatgacgtagactttctaattaccagccca 

gaagccacagaggatgaagagcagcagctcttgcataaagtgacagacttttggaagcagcaggtaaggaggccagatggcacctg 

ccatttaaggctggcttagattgatttctgcttgtttcttttccgtgtgtgtgtgtgtgtgtgtgtgtgtgcttgtgtgtgtgtga 

atgtgtgtgtgagtgtgtgtgtgtggtatgtatgttatgtttgatatgtatgtgtgtgtactgctgtgcgtgtgtatgatgtgtgt 

3 5 ATGTGTGTGTGATGTGTTTGTTATGCATGGTGTGTATGTGACACGCACATGTGTGCATATTTTTGCATATGTGTAGGCACATGGGT 

gcggacatgtggagcctgagtttgatgttgaaaatcatcttccgctacttctccaccttattcatggaggcaggctctctcaatca 

aatccagagctcatcgatctggctagtcctactagccagtttgttctgggaatccctttgtctccaccttctgaggctggaattgc 

AGGCAGGCTGTCATGCGTACCAAGCATTTGTATGGGTTCTGGGGATCTGAACCTTGGCCCCCTGTGTTGTAAAGCAGGCGCTTTAA 

CCACCGAGCCATCTCCCTAGCCCCTTGCTAATCTTAGGTGTTACATGATCAGTGTACAGTGACTACTATTCTCACTTGTTTGTAAC 

4 0 ACCTCATCGCAGCACCATGTGGCTGGCATGAGACTGACCAGCTTTGGGTCCTAGGCAACACTTTACGGGCATGCATCTTGTTTGAA 

gaaggaagataaggagggcaagctgggccctgcagaggtcatggccaatggctcacactggatgaaatcaaacctgccacgtggca 

gccagtggttaatggtcaaagctgagttaagttaaccccacagccaaaaacctctggctctctagtcaagcaccatttcctagaga 

gaccaagggctctttcctgggatcctacctgtctggctgaatggaggaggctggaccagagttttcctagtacagacagctttccc 

cttcctgggctgagctcactgatgcaccagagagataagaccagataaagtgaaaactagaaggggctggagagatggctcagtgg 

4 5 ttaagatcactgactgctctaccagaggtcctgagttcaattcccagcaaccacgtggtggctcacaaccatctgtaatgggatct 

gatgccctcttactggtgtatctgacagctatagtgtactcacataaaataagtaaataaatctttgggctgtggtggcacacgcc 

tttaatcccagcacttgggaggcagaggcaggagaatttctgagttcgaggccagcctgctctacagagtgagttccaggacagcc 

ctagctatacagagaaaccctgtcttgaaaaaacaaaaacaaaaaaaaacaaaaacaaactagaaatagccagcccccgagagcca 

TGAGATTTATAAATGAAAGCTAGATTTCAGATGCAGATCCAAATTCATCTGTGAGACCATTCCATGTCCCCCCCTGTCACCCCTCC 
50 TG AGAAGT CAGGAGAAGGTG C ACTGGAGAACCCCTTCAGTGATAGCAAGATAGGCATGACAAGAGT CAG AATACTTTTC CAATTCT 

CGATTCTCTGCTCCAGGGGTTGGGAGTGGGGGACGTTCGGGGGGTTGGGTAGGGGAGAATAGGGGAAGATTAAAGACTCACTGAAA 
GACCAAAGAATACCTCCCCACCCCCAGGCCTGTTGCCAAGGCTGGAAACTCATTGATGTTTGTTTTTGTGCCATTGTCCTATGCTA 
AGACATCTGCTGGAGTTGAGAGGTGACAGAGGAGCCCTCTTTGCATCGCTAGTTTCAAGGTAGTTTTCCTCTGGACCCTGGGTAGA 
GATAGTCATTAGAAGCCCAGGCCCTGCATTCGGAGCCAATAGTAAAACAGGCCTAAATGAGACTTTAGAAGTGCTGGTACAACCTG 

5 5 . GGGTGGTGCTTAACAGTTCATGGCCCATTTTCTGTCTGTGCTAACCCGGGATTCAATGAAAGTCTCGGGGATTCAATAGAAAATCT 

CTGGTGTCTGACAAATGGTGGCTAAGATCAGCAGCAGCAGGATTGCTTATTGAATTCAGTTTGAGGGCCAAGCACTGGGCTGCAGG 

GGACCCAGGAACCAGCAGGCCAGrrCCTTCCCTTCCCTCAAGTACCGTGATTCAGTGTCCCTGCTCTGAATGACCCATCCCCCTGA 

AGCCCTGGACCCATCCCCAATAACTCAATTGTGAAATCAGATGAGTTCTTCCCATCTGGCTCCCACTTCCACTTGACTCCCTTCCC 

TGCCAGCCTAACCCTGAGCTTCACTTTACAGATGGCCGTGAGCACAGCTTAGTACAGTGCATACCGGTGTACTCACAGTACACACA 

6 0 CAGCATGCCCACAAGATGCTTAAATGTCTGCGAAGTAGGTTGAACAGCCTTTAGTGCTTTCTCCTATCTAAATGGTGTCCTTTGGA 

GACAACCCCTGGGTCAGAGGTAGGAGAAAGGAGGTGAAGAGCTTAGAAATCTCATCTCCAGGGAGGTTGTAATTCCCCCAAACATT 
TGTTCTGCCTGAATTCCAAGCAGACTGCTGGTAGCTCACCTCAAAGGAAGGAGAGAGACTTCATGACTCAGGCTTGCGGTCAGGCC 
TGGTAAATGGGACCGGGGTACAGGGACCCTAAGTGCTTCAGGTGGTCTGTCACCCCTGGAGTTCATGGAACTTCTGGGAGTCAAAA 
TGTXGAGTCTACAGAGTAAGACTGTAAGTCAGAACCAACCATGGTGGCTCACACTTCTCACCTCAGCCATTCAGGAGGCAGAGGCA 
65 TGAGTTCCATTACAGGATACCTAGAACCAAAAGGAGTTTAAACTGGCCATGACCTTGGGTTCTGAATTCATAGGTTTCACTGACCT 

CAGATAGGAAAAGATACTTTAAGAAGAAAGAAAGATAGGAAAAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAG 
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGAAGAAAGACCCACACCTATACTACCTATACTGAGCAT 
CCATAGGCACCTCCTATCGTCAGTCTCTAAATACTACACTGTGACAACACTGCATGCACTTATATAGTATTAAGTAATTAATCTAA 
GAGTGATTGAAAGTCTGTGGGGATGTGTGTGGCTCATATATAAACATTCTTACCACTTTGCAGGAAGAACGTGATCATCTGTTGCT 
70 ACCGTGATGACTGCTAGACGACTGAGGGATAACTATGGGACAACTGAGGGACAACTGTGGGATAACTGAGGGATGACTGAGGGATG 

ATTGAGGGATGATTGAAGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGATTGAAGAATGACTGAGGGA 
TGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGGGATGACTGAGG 
GATGGCTGTGGGATGACTGAGGGATGATTGAGGGATGACTGAGGGATGACTGAGGGATGACTGTGGGATGACTGAGGGATGATTGA 
AGGATGACTGAGGGATGACTGAGGGATGACTGTGGGATGACTGAGGGATGATTGAAGGATGACTGAGGGATGACAGGGATGACTGT 
75 GGGATGACTGAGGGATCACTGTGGGATGACAGAGGGATGATTGAGGGATGATTGAGGGATGACTGAGGGATGACTGTGGGATGACA 
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gagggatgattagggaatattgagggatgattaagggatgattgcaagatgactgagggatcactgagggatcactgaggaatgac 

TGAAGGATTACTGAGGGATTACTAATGGATGACTATGGAATCACTGAGGGATGACTGAGGAATCACTGAGGGATGACTGAGAGAAT 
CACTAAAGTTGATGACTGAGAGATCACTGAGGAATGACAGAG'GGATCATTGAGGAATCACTGAGGAATCATTGAGGGGGGAACTAC 
AGGATCACTGAGGGATGACTGACTGAAGAATAATTAAGGAATATTGAGAGATGATTAAGGGATAATTGAAAGATGACTGAGGGATC 
5 ACTGAGGGATCACTGAGGGATCAATGAGGGATCACTGAGGAATAACTATAGGATCACTGAGGAATGACTGAGGACTCTCTGAGGGA 

TGACTGAGAGATGACTTCCCCCACTTGAGTTTGAATACTAGATTGGTTCCTCTGAGGAGAAGATGGGAAGGAACTGAAAACAAAGG 
TCAAGAATCCTGGCTGGAGGACTCCTCATAGAGTCCTGACAACACTTCCTGCTCTTACACCATTGCTTGGGGTAGCCTATGGCTAA 
TTGGTCCACTAAGTTGGAAGAGGTAGATCCTCTTTCTTGTAAGAAGCAAAGCTGAACTGCCCTAACCCCACCCTGATCCCTCCGAC 
CCCCATACCCTGGGAGCAGAGAGAAGGAATGGCAGGGAGAGCTCCTTCCTAGCCTAGCCACTGATCTTCTAATAGGAAGACAACCC 
10 TGGGCAGCCATGGCCGAGCCTGAGCCCAACCTCAGAGCAGTTCCAGAGGAGATAAATCACACTGAGGGACGTGGGGACAGGAAAGG 

AAACTGCAAACAGTAGGGGAAACCCAACAGAAAGCTGGCCTGGAAAGCTAGGACCACGTCTGAGGTGGTACCAGGCTCCACTACAG 
ACAGCACCCAGAATCAGATGGAACGCCCCAGTCAAAGCCTCGCCAAGTTCAGGATCAATTCACCCAAGAATGTCCCATCTGTCACC 
AGCCAAGTGCTACCCCCCACCCCCACCCCGTGTGCAGCACAGGAACCCCTAGGGGCTGGTGCTTGCCTAACATTCCCTTGAATTAC 
TTATTAACTTTCTGGATAGAAACrTGAGATAAAGCAGGCTTCGTGGGCCTTCTTTCACTGCCTCCGAGATGGAGAGAGAGTTCTTT 
15 CAGGGCTGGGGTGTACTCAGTGGTAGAGTGCATAGCTAGCAGGTTCAACCCTGAGCATTGCAAAAACAACACAACAACAGATGTAA 

CAGGTCACCATGCCCCACACTGGGTCTGGAATTTCAGACACAACCTTTTGACCCAGTCCAGACAACCGACATGCAGGGAACAGTGT 
GAATTTCTGTTCACCGTGTCTTTGCTTTTCAAGGAGCAAAGTTGTCTCTCAGAAGCAAACAAGGAGAGATGGAGGCTCTGAGGTrT 
TCTTATTGGGGACTTTGAGCTCAGCCTTTCTGTGGAGAGAATCATGTATTACCTCCTCTCCCAGATGCTGGATGAGGAAGAACAAA 
AATGCATCCCCATTTGTTCAGCTCTGAAGAGGCTCTCTTGAGAGCACTGTAATATCACATGGGTGCCCCACCCCCAGCCCCCTAGG 
20 ACCCTTTCTAAACCCTCCCATTGCTTTTCAGGGGTTGCTTTTGTACTGCGACATCTTAGAGTCAACCTTTGAAAAGTTCAAGCAGC 

CCAGCAGGAAGGTGGATGCTCTCGACCATTTCCAGAAATGCTTCCTGATTCTGAAGCTGGACCACGGGAGAGTGCACAGCGAGAAG 
AGCGGCCAGCAGGAAGGAAAGGGCTGGAAGGCCATCCGTGTAGATCTGGTCATGTGCCCCTATGATCGCCGGGCCTTCGCCCTGCT 
CGGATGGACCGGCTCCAGAGTAAGAGCTGTCTGCTACTAGCTTTCCTGGCTCAGGGGAAGAAAGCTTCCGCTGCGGGGCAGAAGGC 
TGAGAGAACTAAGGGACCATGCCCCCAAGCCTCTAAACTGGGGCATGGTTTGGGTACATGTTCACACGAGTTAGATTCATTTAGAT 
25 TCCCAATGTATGGTTCACCAAGCCAGCAGCAGTGGCCTTACCTGGGGACAGGTTAGATTTATAAATTCTTCACTGTATACCTACCA 

CTACATCAGAGGCTCTAGGCAGTTAAGCTCTGACACGGATGTTTGTAAAACACCCTAGGTAACTGAGAGGTATCTCAGGTGAGAGC 
T ACTGAAACCTAAGAAG TGTCAGGGT AGTG AGTAACTC AGATGG ATTCGGGTCCT AG ACCTAC AGAAGGACC CAACC CTGCCT CTT 
GGACACCTTCCTAAAGCCTATAAGATAGATGGGAGTGGCGCCCTCTGGGGGCAGCAGTGCACAGCTGCAGGGTGGTCGACTCAAAT 
GCTGCTCTAAGAAACTAGTGAGGGTTAAAAAAAAAAAAAACAACTTTCTTTTTCAAGTTTCAAGAGGCTGAAGCTGCTCTGTCCCG 
30 GGTTGCGCCGCTTTCAGGTAAATAACACTCCTCCAGCCTTCTCTCTAACAGCGGCGCTAACCTCACAGGGCTCTGTGGAGGACTCT 

CTGGGACAGCAGTCCATCCACTCCTCTTAGATGTCATGCCAGGCTCCTGTTAAGCGTCTGTTGCCCTGTAGCCTCTGGGGCTCAGG 
AAAAGACTGGATTCCTTAGTTAGGGTTATGATAGCTGTGGCAAAATACCACGATCAAAGAAACTTGGAGACGGAAGGGTTTATTTT 
ACTGACATTTCTTTATCACTGTTCATCATCAAAGGAAGTCAGGACAGGAACTCAGGTAGGGCAAGGACCTGGAGGCATGAGCTGAT 
GCAGAGGCCTTGGAGGAGTGTGGCTTACTGGCTTGCTCTCCGTGGCTTGCTCAGCCTGCTTTCTCATAGAACCACCAGCCCAAAGA 
35 AGGTACCATCCACAATAGACTGGGCCTTCTCTCATTAATCACTAATTAAGAAAAGATCCTACAGATGGATCTTACCAAGGCATTTT 

CTCAATTTAGGTTTTCCCCTTTCAGATAACTCAAGCATGTGTCAAGTTGACACAAAGCTATCCCACACAGCACAACTCTCTTGGCC 
ATTCTGCAGCCATTTTGGTTTTTAATCACCTCCTTCGAGCCCTCGTTCAGTGATGCTCACCATGGAAGCCCTGCTCAGTCTGGATG 
CAGCACTGGCTTCCTATGGGCCCATAGTTTTCTTATTTCTTGTTATTATAAACCATTTGTGTGCCCAGCTAGATTCTGCTCCGGAG 
GAACTGGCACTCTGCAGGTATTTGGCAGGTGAACTGAATTTCTCTCTGCACCACAGAAACACTCTTGGCCTTGGCCGAGGAGTTCA 
40 GGAATGTTTCTCACTCCCAAATCACACAGGGCAGGGAACCGGGAGTAGCCCATCATTGACTGCATATAACCAACCCCCATTACACC 

TCCAGCCTCTCCAGTTGCTGGGAACCAGTGTTAGCTGTGGGAAGACACTGCCAGTCAAGAGCTGGGGTGAGCTAAGCAGGACCCAC 
AACTTCCCAGACCAGCGCTAAGCAAATCTGCTTCCTCAGCAATTGTTACACAAAGCTGGTTCCACCTACAGCTGCTTCTGTAAAGG 
GCTTCTGGAGGCAATGTCTCACCCAGTCTCAGAAACTTTCCAGCAGAGAGGAAATGAATTCTTACTGCTAGAGGGTGCGACTGTCC 
CAATGTTTTG CCTAAT CC CAGGG GG AAAG ACAAAGTT CTGGACCTGGGAAGTTTCC AGGTTT CTCTCAGGAAACCAGC AGCAGT AT 
4 5 TTGTGATTCACTGTCCTTGTTTCTAGTGTTTGCTGGTCACTTGTCCTAGGCTTCAGATTTGCTCCCTGAAACCTCAGGGTATTCTT 

TTGATCATGATAGATGTCATTCCGGGGCAGGTGACTCTTGACAGAATCTCAGATTGAGTGGACATCAAAGAAGAAAGGACCTTAAC 
GTTCACTCCCTCCACCTTGGGACAAAGCAAGGTTCAGAGAAGCTACGTAGTAAGGACACATAGATAGGCATAATATCTGGGCCAAG 
ATCTCCCCACTCCTCACCCTCTATTATAATAATGATATTTGAAACTTAAAACGATTTAGGTCACATTTTCCTCTGGACCAGGTATT 
ATT CTAGAAAC AACGCTC CTACTGT CCATT T ATCCACTCAACAG AT ATTCACACATC ACCTGCCG C CTGTTGGGCAGTG ATTG ACA 
50 AGGGTCCAAGCCAATCAGCTTCTTGTTCACATTGAGTTTCTGTTCTAGTACAGGGAGCCCAGAGCTCAGCCACCCGGGAGCTTTGC 

CCTGAGGAAGAAAGTCACCCCAAGAATTTATGTTAGAGACAGCAGTTTCAAACACCCAAGGGCTTCGGATAGCTCTAAACACCATG 
TAG CAG AAAT AATCTGGACTGG AGGG TAATTTGTTTT AATT CTC TTTG TAG CAG TTTG AGAGAGACTTG CGG CGCTATG CCACACA 
CGAGAGGAAGATGATGCTGGACAACCACGCCCTGTATGACAGGACTAAGGTAGTGTTCCCTTCTGGGGATGGGTGACTGACCTTTA 

55 TGTAGAGGTCAGGGGAGCCAGTTCTTTCCTATCACATAGGTTCTAGGGATGGAACTCCGGGCCTCAGGTTTGGCAGCAAGTACCTT 

CACCTGCTGGTCCCACTTATCCCATCCCTACCCCCAACCCAAACTGATTTTAGTGTCTAGGTTTGCTTCTTTTTGCTGCAAATGTT 
CTGTTCTCTGTGGATCACAGTTGAAAGGAGCTGGAAACATTGCTTCAACCCCTACTGGGCCCAGGGTGCAACTCCAGGCTTCTACT 
TCAGAGAGTGAAGTAGCAGGGCTCTAGAACCAGCACATAGGTGAGCAGAGCTGAGCTGGCCGTGTTCCTGGTGTTTACGGTCTTTT 
ACTCCAAAGAAAATCAGGGATTCCTGTAAATCATAAATGTCACAGGAATAACCATCCAGTGTAGGGGCAATCACCTTCTGAGGGGG 
60 TCATCAATGGGTGTCTCCCACAGTAGAGCGACACAGGTGCCCAGAGGTGGATGGGAAGCCATCAAGCCCCAGTCACTAACCATGGG 

GGACTTGAGTGTCAGCAGCATCTCATTAAAGCCACGCCTCAGAAAAGTGGCAAGTTACCATGTGGCTGGCTGATGAAGAATGAACA 
ATTCTATCGTGAAATCCATGAACAAAAAGGTCTCCTGTTCTTCAAGTGGTCAAGGGCACCAAATTAGGCTTGGAGGGAAAAGAAGG 
TATAAAATCACCAAAAGCAAGAACTGATCTCCTTGCCTCCTAGGGGTTTATTATAGTTTAAAAGAAATGGATATGCATTGGATATC 
TAACACTTAACCTAGAACTTTAAATAGACTGACAGCAAGGCCTCTCTGGGACTTTTGACTTCATCAGACTGAAGTGTGATTCAAAT 
6 5 TTCAATATATTTTATTGCGGGGGGGGGGTGGGGAGGGAGACAGAGACAGAAACACAGAGAGAGAGACAAAGAGAGATTCAGAGANN 

^n^NNNN^^^NNNNNNNNNl^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
NNNNjTOTOJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
I,ji«jj^NNNN]WNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

70 jfl^NNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNtnWNNNN^ 

Njtfjjj^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTJ^^ 

NNNNTTNIsrNNNNNNCC CAGGAAATTGT AAGTGG CTCAGTG AGAAACCCTGT CTCAAAAAAGTG AGG AGGGGG AAATGTT AG AGGAAG 
75 GCATCCACTGTTGACTTCTACCCTCCATATGTAACACGCTCATGCACATATACCCCCACACATATGCGTACACATGCATAAACATG 
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CACTCACAT ACACACACAAAGG AGAATAG AGACT CAGGG AAAAAATATCCACGTGTCATTTG CTAACAGGG G AAG ACT GTCACGAT 
TTCACCTTTGGATGGGAAAGTGTCAAAACTACAGAAAGCCTTGGTCAGTTGGTGGTTGGNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNfttfltfNNNNNbTONNNNNNNNNlWlWNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNbrt^NNNN^ 

5 N^WNNNNNNNNNNNNNNNNNNNNNNNNNtttJNNNNNNNNNbn'JNNNNNNN^ 

NNNNNNNNNNNNNNNNNCTGGCTGACTGGCTGGCTGGCTGATTGGCrGGCTGGCTGGCTGGCTGGCTGGCTGGTTGGCTGGCTGGC 
TGACTGGCTGGCTAGCTGGCTGGCTGGCTGGTTGGTTGGTTGAAATTAAGGGCTCACTCTACAGCCCAAGCTCTTGCCTCTGCATG 
CCAAGTACTGGGATTCCAGGTCACCACACCTTGACTTCTGACCAAAGCAGGGTGGGATGCTTTAGCCACCACTCATTCTAACAAGA 
CAGTTCAACAAGTCTGCACTGAGGTGCCAAAGGAAAATGCCTGAGAGTGTGTTTCTCCTTGTGCTTCCAGAGGGTGTTTCTTGAAG 
10 CAGAAAGTGAAGAAGAGATCTTTGCCCATCTGGGACTGGACTACATTGAACCATGGGAAAGAAATGCCTAAGACGGAGTTGTTGAC 

ATTTTTCrTTTCGGTTTAGACAAGCTGTGCTCTGTGTTAGTAAAAGATGGCTTGGGAAAGTCTGGGATTCTTTGACCTCAGAGGAT 
GCTGGCAGCAAGTGGATCATAAGTATACTATGCAGAGAGAATATTCTAAGGCAACTTTGAAGTCTTGATAAACCAGGATGCAGCCA 

tggttcacattcttgggccatctgtcctactgttgcatagaattcatagtcttttgtctgctttgtttgaataaaaatggtcttgt 
cattgcagcatcatctagagaagcgcatcaatgcccacctgactcctgtgtgtctgaatctctgtgtattgccaataaaaatagga 
1 5 aacagaagcatgaagttttctttgctttgttcagttattttatttctaaacacaaatgggaacgtggaagagtaaaagcttgcggt 

tgattctgaagggatgcatgggtgtaattagtacatcagaggttcccaagaggaccctgggccccctcagaggtcctgggaggcag 
ggtgctgattcctagctgtatccactctgctctgagctggttcctttcgcacccagccctgcaatgtatcagggaagtgttctcat 
tgctctctcttggatgcaaaagcaatttcctaaaccatac^ggaaagacttccttttcctcctggagctcttaaagagagcgtagg 
tttcatctcagggaacccatgggaggaactcagtctctgcaacagccctcacctaatcattcttacttcccatgtcctccagtggg 
20 gcacaggacagattctatgccttgaagggacctaaaggccacctattgaagcaatatcactgtcttcagcctgctgtagagctgga 

ggcaaactgatgagtgtcagctgttcccaggggatgagggctggaaggaagttgtgccgaggaaggaaagtgatgccccatgagaa 
gcgaggtccctcaccacagggaccctcgtaggattctcctaggaggacaagaggaatccgatgtcactagttactgtgcttttccc 
catagagggttaaccagcctgacccagctgcctcttctccaagaaacgctttgccatttcttaaggcctggtcaaaaaaccagggt 
ggccttgggttgcaacaggacaatccggtctgccccaaaagattcgattgtgtcatactactgctcctctaggaagagacaatcca 
25 tctgggactgtcagtcacttggccaagaggccaccccccagtaaggtcctttcacctaaaactaaggttttgggaggaataactaa 

ctgtccttctaagaagatggtgtacttcccccgagccccgaaaaaaccaccccttctgtgaagttgcttatagaactgttattgca 
aagctttgccaag c ccac ctg ctttgtg aaattt actcaaataagcttaacttttccttttcttaaaaaaaaaatct ctttttcat 
acttttggatataggccagagcctaggctgtctctgatgctctgggctttagtgcttttttctctgaagccatatccttccactta 
ccaagtgaagtgactgcttgtctgacatctgactgcagccctccatgcttaagcaaaaagccccgttcttctctcttcctatatac 
30 ttcctcttcttccctctcttccatgcatctggcaaaatttaaacctttttttctttcttccttttcttttctttgcttaaatgcta 

attccctagtaacatcaacattgcagcagaacaccccaaggctgggctcgggcaatactgggggagatgaggcttcaatctgtagc 
acaaaaaagcagcccacgcccttgggaagtgagattggcagcatcagtttgaccagagcccaggtctcacgggcatccaggctcaa 
gcccaaagtctggaagcacatgggaccctgaagtgaacgtgtacatggggctgcttgaatccaagctcctcccaataccttaaggg 
35 gtctaagaacaaaaccctcagggaacccaagggttgtctagcagggtaataggacattctgccaacccttaaggagacaggccttc 

ccactgctggtgattgacagatgcctctccagccactttagctctatccattacacctttagagtcccatgccacagtcactcaaa 
ggggatcgctcagcacctctccatgcaggtatgtgccccagtcatgggatagtgcatcaaaggttcacacatgacctcagcagcct 
gtcgagtggttgaatggcaaccaactacatggcattggctaaaccagtgctcccagattctccctcatgtccaaacatgggcatgg 
gaatctaaaggtgataagtcttcgtaccaacagaagtcctgaaccttgcaagtttagtgaaaacaatttgaaatgaagattctaag 
4 0 caattgattgtaaggagaattaaaatgaagaacacaaaaacaaaaacaaaaaaacaaaatagtcatactttattttataagttgca 

aggcttgctgatctgtatatttcagtcaggcctcacagctgtcctcggggatcagttttataagtataaaactgaggctctaggtg 
gccaacattctaggctggagctgaaacccatatatgtcaaagccatagtctcttcaagttctcagggagtctaaggtcattaccca 
tcatgcaagagaaatgaggcttcatccctgggcacagctgattgaagatgttcaaatgtgtttatctaagacctgagcccatgaaa 
taacccaaaattgaatttcagaggggctttgaaaggcagctgttaacatgtgatggtcattgggtttacagaaccattccctatag 
45 ctcaagaaatccaactatttctaaacaaccagaggccccatgcaagaagagttggttctctgggatatcaaggtggctcaaggaga 

ccatggatgtttctagagatgccctgaggcctcagctctcccactgtgaagcatggtgtatttcaaggcagtggctgtgcactaga 
aggtcacaaggaaactgtctggggaagtgaaggcaaagatcaggcccgaactggtgaagttgtccctagatgtcccttgcatagca 
ggtgtagctatcccaacccatccctttgctcctgtgttcatctttggtcctcttgatgcctctccctcacaaacatcttttcttta 
tggtacttcaaagcaaatggctcattacaaagaaaagtcattaaaacatgaatatcagttttatattagcttacttctctcagtgt 
50 tatgataaagtcaacttaagggtggaggtatttattttggttcagtccaagaaaggtgtggcagcaggagtgtggggtagctggcc 

aaacactttatctgtcgtcaggaaggatagtgatgagttctgcatgctcaacttgaattcccagaaccccaggctatggaatgatg 
ctgggccacattcaggtggatcttcttactcagttaaatctttctggaggtgtgtctccttggtgattctcaatcccattgagttg 
acagtgaagattaaccatccaggactcgagcatcctaaaggttaatatgtaatgtgtaacacagatctctgtacttgtgatttgga 
acttggttgacacccaaggggaaaaaaatggtgtgcagagtcgaagtgaggagactgccagtgaccactagagttatttttaaatg 
55 tcaaaaattcagattacaggccacagagaaggtttagatttccttgtcgactttgtgactctggatggatgataagtaggatggga 

agatgtgggaagaactgggtgaagaggattgatatctctagtgtctactaagtggaaattgcttcctttattcctgctgtaatttt 
tccagtggccaaaggaagcacagaacccaaaacaggctcggggagggtagatgagctcatctgacttctcaaagtgctcagcagca 
cgtctgactagggagtgcctagctcattctcagctgtatgacacaaatcagccacatacttccttgtgtcggggcatggacggctc 
catgcgagctttatcctgagatattcaaaaggaagaaatggcttctgtcacatgtctttggttaggttttatgcctgtcctaactt 
60 gtgccaagctggccttggtcaatgcaccccccaaaaaagccaactctcaaagctttattattttttaaatgataacatttggagca 

ggtagaggagaaggcaggacactcgggagccaagccgtttcccaaaggcagacttctctcgattcagaaacaggacatacggggct 

CATCTGGACACATAGTCGACTCACCTGGGTCGCCTTGCTGATTACCCTGCAAGGTCTGAGATCGAATGAACCTGCCTGCAACCATC 
CCCTAAAGGGGCAAGGCAGCCAGATGTGTCTTGGATCTATAAATGAAATTGATGTTGAGTGAGAGGCAGCTGACTCCTCGCCTCTC 
CAAGCATGAACCCTGAGCACAGATTCCAGGTTTTCAGCCCTGATCCAGCTCTGGGTCTGCTCCCTGATGCGGTGACATCATTCTAG 
65 GCTCAGGCTGGGTACAAGCCACCAAAGTCCTCTTCTCCTTTCTAGTTCTTCAGGAGGACGGTAGGTGTCCGGCAGGGGCTCCTCGC 

TTCCCGAGACAGTCTTCACATATATGTGCCCTTCTTGGCTGCCCCGTGGGTTCATTTCATGTGTGGGTGACCGCCTAGGATTCTTG 

agaacacaacagatttttaaaatgatacagtagagactccagcttcccgctaagatgaactcaaacagccatattgacccttgaat 

gggaacagcaaaattcagaccaaacatttgaaacaatggttggcaagacagtgggcatcgggagagtaaagacactgaaccttgag 

gggcaggaaatgagtgacagttgcctgagcttgttgtcatcaaggggttttcaggccatgcaactctccctggctaattattgctg 

ttggctattgcttttacagccaaccagattctctctgtcttgtaagtgaagctacttatatctaatatgattgttgatctgggtgg 

gctcaaacccactctcttgcttctctttttcacttgtcctgtgtgttcacttcttagtggtcttctcctgctttgtcccctataag 

ctttagaaccttacaatgtttactgaaaatgtgttgcgatttatatcacagatatatttattttaatttaagattgtctatgtgta 

tagatgttttgcctaaatgcacacgcctggtatccgaggaggccagaagtctgcagatgacctagaattcgaataatacgctgtag 

75 TGAGCTGTTATGAGGGCCTGGAAACTGAATCCAGCTCTTCAGACAAAGCACTTATGACTGCTGAGCCGTTCTCTAGCGCCACAATT 
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ACACGATGATAGGGATGCTAAGAGTACCAGGAATTTGTGGCGGCTGACAGCTTGATGCTGCTGAGTCCAGGACCACAGATATAACC 

atcataacttagctattgttgaatgtcttctactaagttttattatttccatgataggattagacattcgatcagatttattcttt 

agcattctatgtattttattaccactataaaatagggtttttataaaattcctttttctaactgatagcaattgatattaagaaat 

5 agtcctgtgtattgtttttatatacaataaacatatttgactattttcctaagtccaataatttacctctagattattaagttttt 

ctatgttgacagtcatatatcatctacaaattatgataattttgcttcttccttttcaatgttatatttaatttacatatacttat 
atttgtgaatatatatttatatatatgctatatttgtttatatttcctttcaatgttacatttttctgtcccattgtgtatgttag 
gccctaaagttcagtgctgaatgtaagtgatgaacactcttgattcacttctgatcttcaagtcatattcctttgggtgtcccttt 
tcaggttaccatcctgttctagcttggctttgaaagtccatgtcaagggctggggagaaatggtgcttgctagcaagtataaggat 

10 CTGAGTTTGAATCCCCAGCCCACATCAAAGCCCAGACAAAGTACAGGCACCTGCAGCCGCAGCCCCCGCCCCCGCCCCCGCCCCCG 

CCCCCGCCCCAGCCCCAGCCCCAGCCCCGCCCCAGCCCCGCCCCAGCCCCGCCCCAGCCCCAGCCCCGCCCCAGCCCCAGCCCCAG 
CCCCAGCCCCAGCCCCGCCCCAGCCCCAGCCCCAGCCCCAGCCCCAGCCCCAGCCCCAGCCCCAGCGCTCTCTCAGGGAGTTGGGT 
GGCAGAGTCAGGAGAATCCCCGGAAGCTGGTGGGCCAGCACCAGCAGAGGAAAACGGCAAAGAGACCCTTCTTAAGCAAGGTGGGT 

gggaagggctgacactgaagttatcctctgacgtcctctcacatacattccatagtataaatacccacacacaagcatgtgcacac 
15 atacattgtgcatacattaaacaaacaagtaaaactgctttatcacaagtgacttatcttttaacaaaaccccatttttttcttat 

taagatagccacatatctgtttgttttgaccattaaataaactatattaagctgatttcctttttctgctgttgctatattttcag 
gaccgggcacagaacccgatgacttctacatgttaggtcagcactitaccactaagctacatccaacccccgattttctaatggtc 
aatcagctttgaattcctgtctggtcagtagacacattgaacacctccattgtgcttccacacatttggttgacctccttgccaga 
aggtctcacctttgcacaagcgcacacttaacccttaccgtgctacactttcagtcactctcagggatcataatcaaacgtgctta 

2 0 CCTCAGATATTTTGGGATTGTCATAGAGTTCTGAAATTTCACATGGTATCTCAGTCTCCTAAAATGGTTAAAAATAAATACATAAA 

taaataataaataagtgtatgtatgtatgtatgtatgtatgtatgtatgtatgtgaagggccatagctgtaaccattcaaatcctt 
gtgttttaagccactgtgcagatcagaattgccagaagcctttaaaacaaagcaaacacatatataagagcccaccttgagcaaaa 
tgaacagatagatttaagaagcatcagtcctcggctggcatcgggaagaagtgagcaagagcagacatgaaaccagactggccatg 
agttgataactgggtcctctgtgctctacttccacagtaatgaatgtgtaggtacagcaacccccccccccccccgtgcacttgca 
25 gtggtttcaagtgccagccaccaatggggatcttaagatgttaatggaaatttcagaaaccaaaggttttaaatgcccttttgaac 

agcgtgacaaagccttgagccaccctacctcatcagagcctggattagaagcctggccttctatctccctatgttaatatctacca 
AT agaacagg catggttgttcat caatag ag aatg aaatgagaac ccagaaaccatttgatac aggtat gaagccttgtcaggt AG 
gatgccaggagtgtatacacatccttttgtatgtaagtcatgctcacttagatacaggagtggacaaggctatggtcttatcatat 

CCCTCCCATAGACACTTCATCCCTCTTTGTCTCTTGTCTTCCCTCATGTTCTTACCATCTGACTTGCGCCCTTTTCCTCCCTCAGT 

30 gtagacgacaccccactgcacagagacatgtttgcatggcatcagtcatctccctccattcctatcttttgccaccctgaatgtca 

tcttattgccagagatttgctcaagcaaccagggagttatgtgaaaatcagctctgccggaatctactgacaaaggacatcacaga 
acagaaatatttactgtcttgtcctcagaaacaacagaggttctgagttctgacatgctaacgccagacagaggccagtgcacgga 
ggtaccgactcaagctactcattcacacgcaagaagccagttatcacctctacgggctcatcatcgatggttcttcttcgctggat 
caaggtaaacagcaaagccaccagcagggctgtggccagcagggatgggattccggctgccagtccaatagagggaccacagtcct 
35 gtcagagagaaaactgagtcagaaaagcccagattcttcaagaatagaggttacagcgggtgttgtagcacacacctttaatccca 

gcattcaggaggcagaggcaagcaaatctctgtgagtttgaggctagcctggtctacaaagcaagtccaggacaaccagggctggt 
tacactgagaaaccctgtctcaacaaaacaaaacaaaatgtaggacatattcagtgattaaaataaacaaacaaaaaaggtgcatg 
ggctctgactgcattggaaaaatgaaatatttcaaaagatatctgtactgtatatgactggtgacttgctctcctaggacctaact 
atatagtttaagcccatttggactgctgatcatgtgttaaaacaagggacaactgatttgaatagtagccttactgaacagaagca 
40 caaactacccttcagaagaagaaaagccaaggtacagtttggaggcacagttaaatgccataaatgccatgttcacaatcgccttc 

agcctgaaaaagtcaaagcttttttaaatgtttatttttaatttttttttttagtactgtggagagtggttaatgtagagatttac 

AACTAGCCAAAGTGCAGAGAACACATGTCGGTGGAGrGCTCCGTTGTGACTGGGATTTCTATATTTTATCTCCTCTTCTGAGGCTC 
AAGGAATGTTTCAGAAGAGTGGGGAGAAAAGGTAGAAGGGCCAGAAGTTGAGAGACACTAGGGAGAAATCAGTGTCTTACACTCAA 
GACTGGAGCATGCCACACATGAGCTCATGGCAACTGTGTTGTCTGCACAAGATCAAGCTACGCAACGGCCTAGCAGAGCTCGGGCT 
45 GGGCACATGGGCTCCCACAGCTGGCTGCCGAGATGCTGCAGTTAAAGGCTTTCAGCAGAGGGAGAGCCGGGTTCTCCAGAGGTTTG 

GT CCCTGGTAGGTCAG CCATACTCCAGTGGTTGACAC CAAAACT ATGCAGAT AAGTCAGCAC GAATTGG ATTTAACAG TT ATTAAA 
AAAATTTAAAAGGAGAAGAAGTTTCGAGAGGTGTGGAGGGGAATTTAAGGAGAGCTGAAGTTGAGAATGGGGTATGAATATATTGA 

aatatgttgtgtacatgcacaaaactctaaaagaacaattaaaaagttatattaaaaagaataacctagatagagaaacaaaaagt 

CCGCGTTGTTAGCACATCCTATGCCATCTGTTGTTATTTTGAAAACATTCATATTGCATGCATGACCCTGCTTTCAAGCGCCCACT 
50 CTGGTCTGAGTGGTAACAGACATGCTTGATAGCACCACAAGGTTTCAGGGTTGCAGCATTTTCTGGAAACACTAAAGACGATGTGC 

AAATTCCTCTAAACACCCTACAAATGCAACACTAGCGGGGTGTGATTTTTACAAAAGCGTGAAAACCCGTGTCACAAATACATGGA 

atgaggactgtttgcagaatgtcatttcacacataaaaccaaacatttcacacaaacagaccaagacgtagaatgctcttgtagaa 

TTCTCTCCATCCCTTACTTGTGACCACCATCCCGAAGTCTATCCCTGTAGATGCTCCTTATTTGGTTTCCAACACACAGATGCAAA 
CATAGCCATTGACTCTTCTATCCCTGGCTGCTTTCCTCCATGCTCTGTGAATTTGCCTGAGTATGTGTGTGTGTGTTTGCTTGCTT 
55 GCATTTTATTTATTTATTCATTCATTTATTTATTCAACGTGCATGTATGTGCACCTTGTGCATGCAGGAGCCTTCAGAGGTCACAA 

GAGAGCATAAGACTCTCAAGAGCTAGG 

MOUSE SEQUENCE - mRNA 

ATTCTGGAGACACCACCTGATGGTACAGACAGAGCTAGACTGTCTGCTTCCATGGATCCACTGCAAGCAGTCCACCTGGGTCCTCG 

60 gaagaaaagacccaggcagctgggcaccccagtggcttccacgccttatgacatccgatttcgagacttggtcctcttcattttgg 

AAAAGAAGATGGGAACAACTCGAAGAGCCTTCCTCATGGAGCTGGCCCGAAGGAAAGGGTTCAGGGTGGAAAATGAGCTCAGTGAT 

tcggtcacccacattgtggcagagaacaactcagggtcagacgtcctggagtggctccagctgcagaacatcaaagccagctccga 
gctcgaactcttggacatctcctggctcatcgaatgcatgggagctgggaagccagtggagatgatggggagacatcagcttgttg 
tgaatagaaactcctccccgagtcctgtcccaggctcccagaatgttccagcacctgctgtgaagaagatctcccaatatgcttgc 
65 cagcgaagaaccacattaaacaattacaaccaactattcacggatgcccttgatatcctggctgaaaatgatgagcttagagagaa 

tgaaggttcttgcctggcattcatgggagcgtcctctgtactgaaatctctgccattccccatcaccagcatgaaagacacagagg 
ggattccttgcctaggggacaaggtgaagagtatcatagagggaattattgaagatggagaaagttctgaagctaaagctgtgtta 
aatgatgagcgatataaatccttcaaactctttacctctgtgtttggtgtgggactgaagacagctgagaaatggttcaggatggg 
tttcagaactctcagcaaaatacaatcagacaaaagcctgaggttcacaaaaatgcagaaagcaggattcctctactacgaagacc 
70 tcgttagctgtgtgaacaggccagaagcccaggctgtcagcatgctagttaaggaggcggttgtgacatttcttccagatgccttg 

gtcaccatgactggggggttccgcaggggtaagatgactggacatgatgtagactttctaattaccagcccagaagccacagagga 
tgaagagcagcagctcttgcataaagtgacacacttttggaagcagcaggggttgcttttgtactgcgacatcttagagtcaacct 
ttgaaaagttcaagcagcccagcaggaaggtggatgctctcgaccatttccagaaatgcttcctgattctaaaactggaccacggg 
agagtgcacagcgagaagagcggccagcaggaaggaaagggctggaaggccatccgtgtagatctggtcatgtgcccctatgagtg 
75 cgcctgtgccctgcttggatggaccggctccagacagtttgagagagaccttcggcgctatgccacacacgagaggaagatgatgc 
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TGGACAACCACGCCCTGTATGACAGGACTAAGGGGAAGACTGTCACGATTTCACCTTTGGATGGGAAAGTGTCAAAACTACAGAAA 
GCCITGAGGGTGTTTCTTGAAGCAGAAAGTGAAGAAGAGATCTTTGCCCATCTGGGACTGGACTACATTGAACCATGGGAAAGAAA 
TGCCTAAGACGGAGTTGTTGACATTTTTCTTTTCGGTTTAGACAAGCTGTGCTCTGTGTTAGTAAAAGATGGCTTGGGAAAGTCTG 
GG ATTCTTTG AC CT CAG AGG ATG CTGG CAGCAAG TGG ATCATAAGT AT ACT ATGCAGAG AG AAT ATT CT AAGG CAACTTTG AAGTC 
5 TTGATAAACCAGGATGCAGCCATGGTTCACAGGTCTTGGGCCATCTGGCCTACTGTTGCATAGAATTCATAGTCTTTTGTCTGCTT 

TGTTTGAATAAAAATGGTGTTGTCATTGCAGCATCATCTAGAGAAGCGCATCAATGCCCACCTGACTCCTGTGTGTCTGAATCTCT 

GTGTATTGCCAATAAAAATAGGAAAC 
MOUSE SEQUENCE - CODING 

10 ATGGATCCACTGCAAGCAGTCCACCTGGGTCCTCGGAAGAAAAGACCCAGGCAGCTGGGCACCCCAGTGGCTTCCACGCCTTATGA 

CATCCGATTTCGAGACTTGGTCCTCTTCATTTTGGAAAAGAAGATGGGAACAACTCGAAGAGCCTTCCTCATGGAGCTGGCCCGAA 
GGAAAGGGTTCAGGGTGGAAAATGAGCTCAGTGATTCGGTCACCCACATTGTGGCAGAGAACAACTCAGGGTCAGACGTCCTGGAG 
TGGCTCCAGCTGCAGAACATCAAAGCCAGCTCCGAGCTCGAACTCTTGGACATCTCCTGGCTCATCGAATGCATGGGAGCTGGGAA 
GCCAGTGGAGATGATGGGGAGACATCAGCTTGTTGTGAATAGAAACTCCTCCCCGAGTCCTGTCCCAGGCTCCCAGAATGTTCCAG 
15 CACCTGCTGTGAAGAAGATCTCCCAATATGCTTGCCAGCGAAGAACCACATTAAACAATTACAACCAACTATTCACGGATGCCCTT 

GATATCCTGGCTGAAAATGATGAGCTTAGAGAGAATGAAGGTTCTTGCCTGGCATTCATGGGAGCGTCCTCTGTACTGAAATCTCT 
GCCATTCCCCATCACCAGCATGAAAGACACAGAGGGGATTCCTTGCCTAGGGGACAAGGTGAAGAGTATCATAGAGGGAATTATTG 
AAGATGGAGAAAGTTCTGAAGCTAAAGCTGTGTTAAATGATGAGCGATATAAATCCTTCAAACTCTTTACCTCTGTGTTTGGTGTG 
GGACTGAAGACAGCTGAGAAATGGTTCAGGATGGGTTTCAGAACTCTCAGCAAAATACAATCAGACAAAAGCCTGAGGTTCACAAA 
2 0 AATGCAGAAAGCAGGATTCCTCTACTACGAAGACCTCGTTAGCTGTGTGAACAGGCCAGAAGCCCAGGCTGTCAGCATGCTAGTTA 

AGGAGGCGGTTGTGACATTTCTTCCAGATGCCTTGGTCACCATGACTGGGGGGTTCCGCAGGGGTAAGATGACTGGACATGATGTA 
GACTTTCTAATTACCAGCCCAGAAGCCACAGAGGATGAAGAGCAGCAGCTCTTGCATAAAGTGACACACTTTTGGAAGCAGCAGGG 
GTTGCTTTTGTACTGCGACATCTTAGAGTCAACCTTTGAAAAGTTCAAGCAGCCCAGCAGGAAGGTGGATGCTCTCGACCATTTCC 
AGAAATGCTTCCTGATTCTAAAACTGGACCACGGGAGAGTGCACAGCGAGAAGAGCGGCCAGCAGGAAGGAAAGGGCTGGAAGGCC 
25 ATCCGTGTAGATCTGGTCATGTGCCCCTATGAGTGCGCCTGTGCCCTGCTTGGATGGACCGGCTCCAGACAGTTTGAGAGAGACCT 

TCGGCGCTATGCCACACACGAGAGGAAGATGATGCTGGACAACCACGCCCTGTATGACAGGACTAAGGGGAAGACTGTCACGATTT 
CACCTTTGGATGGGAAAGTGTCAAAACTACAGAAAGCCTTGAGGGTGTTTCTTGAAGCAGAAAGTGAAGAAGAGATCTTTGCCCAT 
CTGGGACTGGACTACATTGAACCATGGGAAAGAAATGCCTAA 

30 HUMAN SEQUENCE - GENOMIC 

TTTGGGATTCAGATTCTATTAGTGTGCAATGGAGCCTGTTCACTGATATTTTAAAAACTCAGGTAGTTTATTGTGTAGCCAGGGTT 
GTGAACCAAAGTTCTACACAGAGAACAAATATTTATGTAACAATGTATTCATGTAACAGGCAAACTGGGTTTTTGTTTGTTTGTTT 
TTGCTTTGTATCCATTGCTCTGGGCTGAATGTTTGTTTCATCCACAAATTCACATGTTTTTGCCTTAATCCCCCATTTGAGATTAG 
GTGTATTTGGAGTTATACCTTTGGGAGTAATTAGGACATGAGTGTGGAGCCCTCCTGAACGGGATTAGTGCCCTTAAAGGAGGAAA 
35 CACGAGAGAGATGATCTCGTTCCCCACCATGTGAGGATACAGCAAGAAGGTGGCCATCTGCAAACCAGAGCTAGTGCCCTCACCAG 

G AAACTTTTCAGCTGGC ACCTTGATGTTGG ATTT C CCAGACTCTAG AATGG AG AG AAATAAACTTCT CTGGTAATTTTG TTACAG C 
ATCCTGAAGTGACTAAGACACCCTGGTGATCTGGGAGACTCCAATGTGTGGAATTTACCTAGTTTTCCTCTAAGAGCTGCCAGCCT 
CCTCTTGGATTTTCCTGGCACTCTTCCCCTTCTCTCCCTGTGCCCTCCTCCTAAGTTATCTAAGGCAAACCTCTTCCTCCAGTAGA 
AGTTCTTTCTGTTGGACACTCTTCTGCCCTTTCTAATAGAGCTGAGATTTACTAGTAGTACATAGGTTTACTTCCGCTGAGAATAA 
4 0 GTAATCTGCTCTCTCAGAAGCTTTGGAAAGGAGCTAGGCCCTTTTTCACCAAGTTAAAACATTTCAGTTAAATATAATCACACCAT 

TTAGCACCTAATTATAAACTATTACCTCCACAATTTAAAAATATTGAATATGAGATTTTGTTATTTTTAAAAAGTAAACAATTACT 
CACAGAGCTTTATAAAAAAAGATTACTATGTTGAAAGTGAGTCCCTACTTCCCCCTACCCCCATCAAATTATTCTCTCTGAGAAAC 
ACACGTTTAAAAT AAATCTCAAATTCGTTGCATTG AGAG CTG AGTTTGGT ACCAAATTCACGATGTG ACATTGTTTCTG CTGGGC C 
GTTGAACCCCTTTTTCCTCCCAGGTGGTGATGAAAGACTTTCACTTCCTGGCAAAGAATAAGAGAGGGTTTTGGCTGCATCCCCAG 
4 5 CAAAACCAGCTTTAGATAAATGGTTTGGCACAAACACTTGTGGGCCTGAGCTCTCCCCTTCTATGCATTAGGGGTGTGTCACTGAC 

AGAATTCTCACTGGTCTCTCTGGATGGAAGAGGAATGGTGTTCACAGCCTATACTTTGGGCTGTCATCTATGTACAAAGACATGTG 
CTAAGCCCTCTAAGACATACAAAGAAGGTTACACTCTAAATGGGAAGACGAGCCATACTTGTCTACATAAAGGAAGGTGGTCAGGG 
GCAGAAGGTAATTGAAACAGGGTAAGTATCAACAATGTGTTATTAAGGTGAGTTCCCAGGAAGCCAGCCCTGAGATGGGAATTTGT 
GTGCAGAAGTCTATTGGGGATGCCCTTGGGATCATCATCTATGGGAGCATGAAGGAGGAGATTGGGCAGAGAAAGAGTTGAACCAC 
50 TATTTGArrGTAGTACAGATCTCAGCCAATCTAATAGGATGCTCTAGAGTTAGGCTGGCCCTTCAGAGTTGTCACCCCTTGAAATG 

AGATGACCTGACCTTTGTAACCTTCCCCCGATCATTGACCAATAAGTGGAGGGGTCTGTCCTTAGGCAAGTGTCTCTCTTTGTCAG 
TGAGCCATCAGCTCTGCCATTGTCAGTAGCAAAAGGAATGGTGACTCCATCCTGAAGGGGTCTCTGGGCAGCTCACCACAGCATCC 
ACTACAGAGGGAGATCTGTGACCTTGAAGATAAATGTGTTTTTGGTTGTTGCTGTTTTGCTTTTTTTTCTTTGAGATGGAGTCTTG 
CTCTGTTGCTCAGGCTGGAGTACAGCAGTGTGATCTCGGCTCAGTGCAAGGTCTGCCTCCCAGGTTCAAGTGATTCTCCTGCCTCA 
55 GCCTCCTGAGTAGCTGAGATTACAGGTGTGTGCCACTATGCTCAGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGT 

AGGTCAGGCTGGTCTCAAACTCCTGACCTCAGTTGATCCTCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACT 
GTGCCTGGGCCAAGGATAAATGTTTATAGCACGAGGGAAAAAGGTACATTAGTAAGGCACTGGGAGTAACTGGGGAATCTGAAGCG 
TATTGTTATGATCAGTCTCTACTTGCTATTCATTTCACTCTGATAAGACCATCTCAATCCCCTAGTGTTATAAACACTACAAATAC 

tactatagcataaaatgtcctccataagatccagtaaagaatagctgaaatatttagctgactcttttcaaaccataaaggtcaaa 
6 0 cacatttcaagtttagtttaattctattttacagttttggttttataacccaaaactattgttttccaattcactgtctaaataat 

tgtgagattctgtctgtctctctctttatttatttatttatgaaatcagatctggctctgttgcccaggctggagtgcaatggcac 
agtcatggctcattatagcctcaaccttctgggttcaagcaatcctcctgcttcagccttctgagtagctgcgaagacaggcgtgc 

ACCACCACACTCAACTAATTTTTTTACrTTTATTTTTGTAGAGATGGAGTCCTGTTTTGTTGCCCAGGCTGGTCTCAAACTCCTGG 

65 TTTTTTTTCCAGTAGTTTTTGGGGAACAAGTGGTGTTTGGTTACATGGATAAGTTGTTTAGGTGTGATTTCTGAGACTTTGATGTA 

CCCATCCTCTCTCCTTTTACAATGATTTCTTTATGATGTGCCTCCTTGGTCTGGCACArTTATGCCTGTTTCCATCGCTACCATCA 
TTAGTTTCTTTCAGATCTTTGCTAAAATGTCACCTCCTCAATAAAGCCTAATTGGATAATCTTAGACTGCCATCCCAACCCTGGCA 
TACGCTGTCCCCTTTATTTCTCTCTACAGCATTTATCACCATCTGGCCTGCTTGAGATTCTTGAATAATTTTATTTATTGTCTGTT 
TCCTTCTAGTAACAGACAAGTATGTAAATCCCATGAGGCAGGGGTTGTTTTATTCACTCTGTATTATTAATGCCTAGAAGTGCCTG 
70 GCACATAGTAGGCACACAGTCAATATGCATTGAATGAATGAATGGTCCCAGCTGAGGCTTCCACGGTTCTCTTCTGGCCATTTGCA 

ATAGTGACCCAGCTGGAGTAGCAGCTTCAGCTCTCTGCACCTTCCAGGAATCCCGTTTTGGACCACGGGATATACACATCACTGCA 
GGGCTGCCTTCTGTGGCCCTGCCTCGGGCCTGCCACTGTCCTGCTCAGAAGCTCCCATGACTTCTTAGTGCCAACTCAGGCTCTGG 
GTGGTCTCTGAGGTCTGCTCCAAACCTAACTTCTCTCCTTTTCTCCCATCTGCTCAAATCCTTCCAGCCCTCCTGGCCCCCGACAG 
GCTCCCTCTCATGTGAATGCCCTTCCTGCCACCCTTTCCTGCCCTCCTCTGAATTCCTCCAGCAGATGAGTGTAAGGGGGCAAGTT 
75 AAACATCTTCCAGGGCCTTCTGAAGAATGTGAGGATAAATGGTAAAGCATTTCACAAAGCCTAACATCTTTAGAGATGACTATTAT 
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TGCCAGTATGTCATGATAGTATTATTGTATCATAAACTTCTCAATTCAGTAATAGATGTCTGGAAGGTTGAAGCTAAAGCATCAAG 
CCACATTCTCCAGTTTACCAGTAATAAAGCTGATCTTGTGACTCTGGTCACAGTGGTGTGCTGGAGTCAGCTGCTGCCAGCTCACA 
AGAACCCATGGCTAAATGTTCTGGAACTCTGCGAGCCGACTGCTAAACATTCACATGCACCCCACTGCCAACTGACCCATGCTTGT 
TTTGCAGTCAGTTCATAAGCTGCAGGAGAGAAAGATGTGTTTAACTGCTTACCTTAGAGACGTTATCAGTCAAGAAAAAGAATTAA 
5 AAGGATCTGGTGACAGAAGTGAAGGAACAGTTTGGGGAGTGATGATGAGTAGTTCTGTTTCAGGCATTTTGAATAATATTTTTCAG 

TGGAATGTAAACGGGCCTGGTGCTGAAGAGAGAGAAATGGGCTAGAGATAAAGATTTGGAAGTTATGGGATATTGGCAGGACTGGA 
GGATTTTACCCCCGGATACCCAGGAGCCATGGCCCCAACCACTGATCCACAGCACAACGTCTATCATCTCACTCAGGCTCTGTTCT 
CATTCTCTCCAGTGGCCCCAAGTCATATCTTATTATAATTGTCTCCTGATTCCTTCCCTTCTTTCTCCCTCCTCAATTCACCCCAT 
TCATTATTGCCTGATTAATTTCCCTAAGGCACCATTTTGATCACCTTCTGTGTTTGCTTAAACACCTTCAGCAGCTCCTAACTCTT 

10 tgcaaataaaatcccaactgtcctattcaaatttgtccttgaggcaaatccctgtactttctcccctccatgcctgatattcatgc 

TGTCACCCATAATTTTGTATACAGTTAAGTTTAATAAACATTTTGGAATAAAGACTAGAAGTCACAAATAAGCTGCTGTTGTCCAT 

CAGTTCCATTGTTCTAACTATCACTTCTCATGTTGTAGATGAAGGTGAACCCCTGTTATAACTAAAATATAGAAATTTCTTGTACT 

TGTTAGGCACCCAACATATATAGCTACCAAATGCTTCTTAATGGCAAGAAACAAATTTTCCAAGGTTTATrrTTCATTCAAGACAC 

TCTACACATGCTCCTGGCAAGGCAGTTCTAAGCTCCAGAAGACACTTGCTGCCAAGAACCAAACACAGCTGTTCAGGCAACAGAGG 

15 aagctggtgctcggtgaaaaaccaaaccaaaacaaaaccctgcccgcacatttgaggatggcacaggtcccagatctacaccttga 

aacgaatagaagatacaagatatttgatataaaagaaaatgaaagtgccggaaacagaagttttctctctcaaactgacttcctcc 
aacgtgcacagagaataacaacaggactcctaaggataaaaatagtgtttgctgatgggaagagggctacttctccactgaaccat 
ggaaaacctaaaatcctccccattgtttcctgccccatacacttgtactcaataaagatctctaagaatgatcatgtggagactaa 
atattacccaaaatggaaaaaatttaaaaacaatcccgaactaaggggagaagtggctgcctgggagcatcagcatggaaaccagt 
2 0 gagcagctgtgttctttgtttcctcatagccatcatcacctgaacaggcaggagcattggtcacatctgccagcatcatgggagtg 

GCAGCATGAAAGGGAGGACAGAACAGTGGCCCAGCTCCCATGTGGACCAGGCAGGCAGTTGTCATGCTATCTTATTCATCACTTAC 
AATGTGAAGAAGTTGGCACTATGACTGCTATTTTACATGTTGGAAACTGCGAACCCCCCATGGGGTAAGGGAATGGCCCAAGCTCA 
TACATCTGGTAAGTAGCAGGTGGTTCAGGCTTGTGTAGCTCCTGAGGCACCAATACTTCCAGTTGCATTCAAAAGGGTGCTGTAGG 
TGTTCTACAAAACAAACAAAGAAAAGGTAAGCATGTTGAGAATACAGTGGGCGAACACAGTTTATTACAAACCTTTAATGTTCTAA 
25 CACACATTGTATAGAGTTTCTCTGGTTTCCCTACACTTAATTCACTGCAGAATTTTTGTTTTGCCTGGAACACTTCATGGGACCAG 

TGTTCCCATAAATCATTGCAGGACACCCCTCTGGTCTCATTAGAGTCTTAGGTCTGTTTTATTTTTTTGTCTTGTTTTGTTTTCTT 
TTTTGAGACAGGGTCTCACTCTGTTACCCAGGCTGGAGAGCAGTGGCATGGACAGGGCTCTTTGCAGCCCCGATCTACTGGGCTCA 

agtgatcctcctgtgtcagctcttcctaagcgggctggcaccacttttggaagagtctagggaaagcaaaagaccattgggaagga 
ttgtgacaggattacctacaaagtatatgggaacacagggaagggaagggggaacaaggagaaacctgcactattacaatagcaat 
30 ggacagttcttggaacttgcatgccagtggtctttgaagtgctttagtcctcatagccacctgtaagatagaaatcattctaaccc 

ccattgcagagataagggaaataaagcaaagaaaggttaggttttgaattcaggtagtctggctcctaacacctgtattctatttg 

TTCATATTGAAGAGTCTTAAATGGAGCAGAATTCTCCACCAAGTAGCATAAACAAATAAACTTTTGTTAAGACACTGAGATTTGGA 

GATTATTGACCAATCTAGTAGATCAAGGAGAGTGCTCAACATCTGATGCAAAGAGCTTCAGAAAATCATAGTATAGTAAGAAGAAA 

TCAATTCCTGCTATTGGCAGCAATGCCAAAGAGCATAAGAGAACTCTGTATAGTGTTTTATTATTTTCAAGGCACTTCATGAGCAC 

35 gatttaatttagttcctgagaaggcgatgagacatctgtgctctcagaccttatttcacacctcccttcaccacaggggattggtt 

taacagacattaattgctgaaaaagcaaaaagaggacattgaggtaactcagagaaagaaactgcaagaagcacactacaccactg 
ggctggagcaacaaagggatggagctgggattgttgaaaactggaagtttggagcagggctcccatggagctggaacacagatctt 
taataaggaagtgctgcctgtcgtccctggtgccatagaatttcatagggaaacctctgcagagctggggctcagacttttgagga 
gatgtcacctaagtggtattgatacctctgaagggtacagtaagactgggtctggttgtgcagaaaagaaaaaaagaaaaagaaaa 
40 aagctaaagactagaaccaatcactgctgtctgagtagagaaccattactgcgaagaccctgacctttgtagcagcaagcaaacaa 

aaaaggtcacctctttcctcttatctagactttcagtctccctctggtatcaccattggcagagcctgacataaagtcagctggca 
aatgagaaagagaatttgctcagtcccagcctcaacctcatggaatccatcagaaaaaaggtagatttgcagctgagagatgatag 
cctgataaccagacaggcatcagtacatttgaaatttttgttggtaatgttttcaataccagtgactcaaagcaaattaaaatgtg 
acattgtttaatatgatattttgatgatttagtagtttcacaaaacatatatatccgatttcagattgaactggaatgtctctaaa 
45 aacaaaacataaattactacgaactgacatttattgaaagtgctacctttgtgtcaagcactctgcccagcaggttatgtgggcta 

tctcagtcctcattttacagatggggtaaagctgaggcttaaagaagttaagcaacttgctttgaagcttcagagcaatagagaca 
gaatttttatgggcagcctgacgaagcctgagctgttagccacatctcagtactacctccccattccctttactgcttaggtggtg 
cacctttactattaggtggctataccttgggaacgaacacaacaatcccagactcttgctagaatcatttacttaactccctgctg 
cagcaccatttggtagctaagactgcattctaacatgaagcattcagctcttcagtaaccaaacacataatagtgagggtcaaaat 
50 AGACTCTCATCTTCCAGTTGATCTCTAGCAAACAGTCATAGCATCCGGGAATTTCAGGGCTGCATTATAGGCCCTTACCAGATGTC 

TGAATTCCCTTCTGTTACAGCTCAATAAACAGTTATCCAGCATCTGTTTGAATACTTTTCATGACTTGTAACACACAACTGTATAA 
AGCTGCTCTCTGTATATTTTTAGACAGCTGAGTTACTAAACAGGTCTTACTTGCGGAGAACTGGAATCTATTACTCTACAATTTCC 
ACCTGAAGATTTCTGATTTTGCTTTCTTGAGCAACACAGAGTGCTTTACCCATGCCTTAAGGCAGCrGTCACATGACTCTTCCCCT 
AATACGGTTGTGAGGTGCTCACGTGTTTTGGAGATAGCAAAAGTCTCAAATAATATGGCACAGACGGCCAGCCATGGTGGCTCACA 
55 CCTGTAATCCCAGCACTCTGAGAGGCCGAGGTGGGCCGATCACCTGAGGTCAGGAGTTCAAGACCAGCCTGACCAACATGGTGAAA 

CCCCATCTCTACTAAAAATACAAAAATTAGCCAGGCGTGGTGGCGTGCGCCTGTAATCCCAGCTATTCAGGAGGCTGAGGTAGCAG 
GATCGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCTGAGATTGTGTCACTGCACTCTAGCCTGGGCAATAAGAGCGAAACTCCA 
TCTCCAAAAAAAAAAAAAAGGACAAAGGGTGAGCAGAGCTCAGATTGGTTATTGGAGAAGACAATACAGAGGAAGGCTCCTTGGTG 
GTTAAGAGTAGTCTTTTAAAATCAGACAGATCTGAGTCCAAATCCTAGCTCAATCATTTCTCAGTTGTGAAAATTCAGTAGCTCTG 
6 0 TGACCTTGGGCAAATTGTTTAGCCAAATGAGAAAGGTAGGACCACCTGACAGTGGTATTGTGAGGATCCTGTCAGCTAAGGCTGGT 

AGGTGCTTGCCTTGGCCGTGTAGTAGCTGCTCAGGAAATGAGATCTATAGAGTGTATTGGTGAAAGACAAATTTAATTTTGCACAT 
AAAGTTATGAAAATGTCTCCTTATGGCAGTGGTTATCATCTAAAAGTCATACCATCCCACTGAAGAAGACCTATTTTAGGGTTTAT 
AACAGACTACTCTCTGGACAACCTTAATCCACTTAAAAAACTAATATATGCATACAGCATTTGGAATCCAAAGAACTGAATTCAAG 
ATATGGCTTGGCCCCTTATTCTGTGATCTTGAATAACTGAGCCTTGGTTCTCTTGCTTATAAAATGTACCTATGTAAGTGAACAGG 
65 TGGTAATACCCACCATGAAATACTATGGAGCAGTTAGAAGCAACAGAGCAATTAGAATACGGATCTGGAAAACATAGTTCCAAGTG 

AAATAAAAAGGTGATTGGCAAAATGAGAAATGXAACAATGCCATTTATGTAAAGTCAAAACAACCACAAGCAGAATATAACACCCA 
TGCAAATAACAG ACATCCAGTACAG TGTAATGATTGT CT ACAAAAGGAGG AGAATGCAAGTGAGTTGGGAGGTTTAAAGGGG AT CA 
ATAAATAAAGACCACAGAAGGGCCTCAGTACATTTAGAAATAAATAACATGCAAACAATGATGCTTCCCTACCTTCCTCACGAGGT 
TACTCTGAGGAGCTAATGAGATTGTGCGTATGAAAACAAAAGTTAATTGACTGTCTTCATTATGATCTCCATATTGGACAAATGAA 
70 CTGAACAGAGATAAAAATTCCCCATCACACTTTGGCAGGAAGCTGTTGCCAGGGCAGCACCTGTGAAGCCCTGGCCTGGCTTCAGA 

GTCTGCTGGTGAGATGACATCAAAACCCTTCGTGTAGGAGGGTGGCAGTCTCCCTCCCTTCTGGAGACACCACCAGATGGGCCAGC 
CAGAGGCAGCAGCAGCCTCTTCCCATGGATCCACCACGAGCGTCCCACTTGAGCCCTCGGAAGAAGAGACCCCGGCAGACGGGTGC 
CTTGATGGCCTCCTCTCCTCAAGACATCAAATTTCAAGATTTGGTCGTCTTCATTTTGGAGAAGAAAATGGGAACCACCCGCAGAG 
CGTTCCTCATGGAGCTGGCCCGCAGGAAAGGGTTCAGGGTTGAAAATGAGCTCAGGTAGGACAGCATCGATCTTGCTTTGTAAATA 
75 AGCAGAGGCTTTGTGAACAGCTTCTTGGGAACCCAAGGAACCTGTGTTTTCTTCCACATGTGGAAGAGGTGATCTTCCCACTGGGA 
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gaacagcagatttgaaatcaaagaacaactagttaaggaaaacgagataagtggggactgaatacaattatattgaaactagttga 
caccaaaagatgagataaattttttgttttttgcttttgactcctatgagatgtgttatttagggatgataagcagaacactaatt 
ggaaaatttaatgctgaaccactcaattctattcttgaccaatttgaacaaagtatcactgggttcaacaaaaaagttttggctac 
tttgatgcagaaagatgatttggttgcttggttcttacctatacatctgggcgtgctaaggcagctagcatctgtggtgggcgagg 
5 atgactagccagcttaccacaggcacccagatgtggccttgaccacatttttccaaagagtggtcctagtggggttcttagaaaga- 

gagatgctaggtaaagatgtattcactgttaagacagctctgtccagggatgacagacatcacactgagtgagatgtaatcagagc 
ccaggcaaggaggcgatagaagcatttggaccacctagattggttcactcactaatccactcaccttgaacagcaattattcttgt 
tgtttttctaacttctgtgtaagctcttcactgatctcaaatagatgaagagaaaacaagcaaaatccagaaacaaatggtattag 
aaccttgacataagtgatggttctggattaaactgttaaggggcttgcaatgaaggagtaatgatttatgcagttgaccgctttga 

1 o ctgtgcaagaaataaattgaccacaaattttcaggcaaaactataaaaattttatgtgaaaggacattttgattgtataaatagtc 

tttgatatttgaaaataaaactgacaagcatgtcatgcagaagaaatgtcagcttccaagtgttgaggagacatatttcaaaagtc 
agttttcagatatgttaatgttcgcaacaccctgattcatatgacattgacttttcattcattttttgctaaaatgccccattcag 
aaattcctgaatttcctatggcccttcttccacctgatttctctttgcaaggtctccttttctctcttgctgcctctttgtaacct 
cctacagccactctgaatctcattttctaacatcctttccaagaaaatcctagatttcatctaactgttaagcctgcctgatatta 
15 cagacttacatagaaggctagagttggagaagacaggaagattatataggtaaagaagccaaaaaaatagattttttttttttttt 

ttttgagacagagtcttgctctgttgcccgggttggagtgcagtggcacaatctcggctcactgcaacctccgcctcccaggtgca 
agtgattctcctgcctcagcctcccaagtagctgggactacggacacgcgccaccacaatcagctaatttttgtgtttttagtaga 
gacggggtttcactatgttgaccaggatggtctctatctcctgactttgtaatccgcctgccttggcctcccaaagtgctgggatt 
acaggcatgagccaccacgtctggccaaaaatagattttttggaaaagaaattaaaagccttagcaaatatggaactgcttttcat 

2 0 ggtaaagaaatttgacaagggttaggcaggaaggaaagaaccagaagcaccacttactggaaagctctccattgaaacgtccaagc 

ttccagcaaggacccgctgatttattatagacacagcaatgaatacatacaaggcggctgaggcaggcactcagggagatgatggg 

aggtaagtttcttctgttggcaggacagctgaagaggcagctacatgccccagatgcctgctgccagggaccaagcccagctgctc 

aggcggcggaggaagctcactggtgcatggtgagcaaactgccgctgtgcatgtgatgatggcaaagttcccaggctggtagctca 

gaagacacattaaatacaaatgtgctctatggcgcaaaaataaaccacaggaagtagaagtcctaggtctcaaacggaatttctgt 

2 5 gcatagatatatagactttaattggatagagaaataaaaattattgtaggggacaaatctctagatacgaaatttagaaacctcaa 

atcctggctctgagcctccccagccatggggtatgggacaaggtcccctctctcccgactgattttaatatcctgataaatggcct 

atctgatgtgatcaccaaatgagataatgcatgtcaatgtgctttgataaattaaaacagttagacaaatgtaaagtgtaattatt 

ttcttgtgaattgctggatccattgacctttacagcaaaaccctaaggaatgggctctccctccacaatatgaacaaggtcaaatg 

atatcaacaaatagaacaaagacaggaaagaaacccgtcaacatgttataactggttttttgggagtgggggttggtagggagaga 

aggctggagtgcagtggcacgatctcggctcactgcaacctccacctcccaggttcaagcgatactcctgcctaagcctcctgaac 

agctgggactacaggcacgcgtcagcacgcccagataatcttttttatttttaatagagttggggtttcacgatgttggccaggat 

ggtctcgatctcttgacctcgtgatccgcccgccttggcctcccaaaatgctgggattacaagcgtgagcaccgtgcctggcctcc 

aatatattttttacaataagcatatatatatgtatgtgtgtgtgtgtgtgtatatatatatatatatatatatatataagcatata 

3 5 tatgtgtgtgtgtgtgcatatatatatatatatatattttttttttttgaggcagggtcttgttctgtcacgcaggctggagtgca 

gtggtgccatctcggctcactgcaacctccgtctcccagactcaacggatcctctcacctcagcctcccaagtagctgggactaca 

gatgcgggccatgcccggctaatttttgtagagatggggttccgccatgttgcccaggctggttttggactcctagctcctgcctt 

cacctcccaaaggattacaggtgtgagccaccgtgcccaggctacaataagcatgtactttaaaaataaaaataacaaagaaagct 

G TTTTTT CAGCTG AT AGG C AACAGTTTTCATTGTTC CTAACAC ATTCTT TGGCTGT CAGAAGGATTAAATTAGAG AAGAAACCTG A 

4 0 TTCCTGCTTTACTTGGGCCTGAACACACAAATTAGAAATGGTGTACCTCAAAGTGTTGCACTGTCTGGAGCTATTTCATTCTGCAA 

CATGCATGCAACATAATTGGGTGGAGCTTTGCTAACATTTATGCTATATTGCAAAATACGTGCCATTCAATGTGCCATAGGAAGCT 
GGTCTTAAAACGTAGATAAGGGAAAGTATTAAAACCCTTGAGGCATTTTTGCATATrrATGAAAAGAATACTGAATTTTATTCCAT 
GGCTAACTTCCTAAATTTTAGAGCAATTTGCCACCCGGGTCAAGCTGGAGAAGGATCAGAACCTACTGCTTGTCACTTTCTTATTT 
CATCCTGAGTTCCAATACGTGGAGCTATTTTAAAATTTCATTCTGTTATCAACCCTCCTCCATAAACACATTAGTGTCACTCGAGT 
4 5 CCATGTGAAGAGACCACCAAACAGGCATTGTGTGAGCAACAAGGCTGTTTATTTCACCTGGGTGCAAGCGAGCTGAGTCTGAAAAG 

AGAGTCAGCAAAGGGTGGTGGGATTATCATTAGTTCTTACAGGTTTTGGGATAGGCGGTGGAGTTAGGAGCAATGTTTTGTGGGCA 
GGGGGCGGATCTCAACAAAGTACATTCTTAAAGGTGGGGAGAATTAGAAAGAACCTTCTTAAGGGTGGGGGAGATTACAAAATACA 
TTCG IT AGGGTG AGG CAG AAACAAATC ACAATGGTGGAATGTCATCAGTTAAGG CT ATTTTCAC TTCTTTTGTGTATCTTCAGTTG 
CTTCAGGCCATCTGGATGTATACGTGCAGGTCACAGGGGATATGATGGCCTGGCCTGGGCTCAGAGGCCTGACAATTAGTTAAGCT 
50 TACTCTCTGTGTCTTGACCCAAATCATTGATGCTGAGGAAGAAAATGCACGACCAGGAAGGTTGGCTCTCCACCTTTGCATCTACC 

TAGCCGTTTAACACTTGCCAAGTTCCATTGTTCAAGCAGCTTGACACCCACCAGAGGATACTGTCATCCTTCCTAGACTTCCATAG 
TTTATCTACAAGGATGCCACTGGAAGGCATTGTCTTCAGTGAAAGCAAGATGCAGCATCATGTCATCACCAATAAAGGGCTTTGTT 
AGTACCTACTCTGTGCAGTATTTGTCAGGTTGTGGAGACACAAAATAGTGGAAGACATGAGTCCTGCAAACAAGGAGTTTACAGTC 
AGACAGGAAAGTCAGGAATTGTACCTTTGTCATCACCTGGAATTAAAAAAGTAGCATAGCATATATTCCAAGTTTGAACAAGTTTT 

55 ctttaaaaaaaaaaaaaagttagcatttgcctgctcattttttacttttagtcttctagtattattttggtctagttttatctaaa 

CTGGCTGCTTGCCCTTTCCATTCAGTCATTATATAATGTTTGACATGTGGATTCTGTCTCACTCATTATCCCAAAACCATCGCCTC 
CAAAAGTCCCTGGCAATCTCATGGTAGTAAAATGCATTATTTTTTTCCACCTGAATGTTGGTAAAGACTCTCTCCTTGACTAAACT 
GTAGCATGGCTTCTAGCAGTTAAGGCCATGTCCCTAGGATGGCCCCCTTTAAAATGCCTGCCTGAGAAAGTTCATCACTGCCAGGA 
GAATGTCCTGTTTATTCTAGCCAAAGGCAGGCAACAGGGAGCTGGCCCGTGAACCCTCTCTTAAAGCAGTTACTTTAGAAAGTTGC 
SO AATGATAAATCCTTTCTCTGTCCCTTTGAGATGTAAATCTTCTAACCATCCAGAACTGTCTTCCAAGGATCTGAAAAAAGCAACCC 

TTCAAAGAGGTAACTCCGACTTTCAGATTCTGTGGGAGGGAGGGCCTAACTTCAGAGGACCTTCCTCTAATTTACACCACAAAAGT 
TTGCTTCTCCTCCAGGAAAGCTCCAATTAACAAACCCAGATGGCCTAGTCACAGGGACCAACCCCCCTACTACCCCTCAGGGGCAC 
ACCCTTCCCCTAGCAGCACATCCCAGTTTTTTAAAAGTCTCATGCCTTTTGTTCCCATAAACACTGGGGCCTCTTTCCTATTGCCA 
TCATTATGACTGAATATAACCATCCTTCCCACTTTAACTAGTGTCCAGCTTTGTTAATCTTTGGCAATGTTCTATTCTACACTTCA 
€5 AATTTATGGTGTCTGAAATCAAAATATTCAAAGTCATTGTTTGCAAAATAAACAGAACATCAGTCGAAGGAGGTCAGTTTCCTGCT 

CTAGAAAATAAAAGTTGAACTGGCCACTCTCCAGGCCAGGCCCAGAATCCAAACACAGATTCCCTGGTTTTCTTTACAGTTTTTCT 
TGCTCTTTCCCTACCACCTTGAGTGCCTTCTCCCTTTACCTCTCTGCTTCCCAGACCTTAGACTCCTGAAAGCCCCCAGAGAGAAG 
CTTTCCTCCCTAGAATGCTGGTGGGAGTCACTGCCTAGGGTGGGCTCCCAGCTTTTCCTTTTGATGAGCAAAGGCTCTTAATCTCA 
TCCAATTACCCCTCTCTGACTCCACAAGCCACGTGTAGACCTCAGCTACAGACTTAGACAATTTTCTTTCACATAGGAGGCCTCAA 
70 GAAATATTTGCTCAGAGAATGATTTATCTGGTGAATATAAAACCAGCCCAAGGAACTTGTGTTTACCAAGAGTAATTTTTGTAATG 

AA TTT TT T TT C T GC AA TGC A TGAGT ATTAA TTT TG T AA TC A GC AA CA TAA T AAA T A TT TTA TT TT T ATAAA T T C AAGAGCATGAGC 
ATGAGATATAAGCTTTTTTCTTGCTCTGATCCAAATTACTTTGTATTTCAAAATTTGCGGCTTTAAATTAACAAAAAATTTCTTAA 
TCCCATTTAAGGTGGGCCAAAAAAAATCGAGGCAAGATCGTCTCAGTCATAAGTACAGCAGGGCTGGAGACAGAAACCTGTCCTTA 
GTGGTGCTAGGTGCTAGTAAGAGTTTGCAATAAAACCAAACAAAACTGCATGATCTTTCTGTTCCAAGGATACTGAAACAGATCAG 
7 5 TTGCTAAGTGAAATTGGTAGAAGGGTTTTTAAACTGTAAACAGGTCAGTTTAACTGTAAATGACTATTTAAGTCACTGTTTACAAA 
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ataagtcctatatcagatgggaagaatcaggaatgacctctccctgggaagaagacagcaggtgaccatccatgaggatccagaaa 
gtcagacagagggtgggaaggagtctatacccaggcaaataaaaatagctgccactttcctcctggagggtttttctaattatact 
tcatgagaggcaggatcaactaggaaaagaaagacaggaagaacagggaaattattgcctgagggaaaaaatgcagaactgaagtc 
tgtgagttaattccataacccagggcttttcagacatctgagtgccacagtcacgattcttgtaatatcttttaccacatctttta 
5 ttataatatatacgtaatctgtttattttgtttgtttatttgtttggggggagacagggccttgctctatcacccaggctggagtg 

cagtggcacgatctcagctcactacaatctccacctcctgggttcaagcgattctcgtgcctcagcctcccgagtggctgggatta 
caggcacgtgccaccacacccagctaatttttgtatttttagtagagacggggtttcaccatgttagccaggctgatcttgaactc 
ttgacctcaagtgattcgcccacctgggcctcccagagtgctgggattataggcataagccaccacacctggccagtgtgtttctt 
ttaattgtccctaaactgactcatttaaaataaaattagccttgttctaaggaataatatccataaaacctatgatctgagatgca 
10 taatttaaaatacagatataaataaacacataagccttttaaatgttcaattgtgtacctcctaaaattatgtcacgtacctgcag 

agaaacgagtaccatgttggaaaacacagctgtcattgaggccaaaggctcgagtgggagtcaaatctaggctggggcagttcaat 

AGAAAAGATCTTTCTCTACAGTGGTGTTTCTCAAAGTGGAGTTCTTGGGCTGTGGGGTGGTTTTAAAACATAGGTCCTCCTGTGGA 
GAGGGAGGGGCAATTTCCCCGTCCTTTGCATCTGAGAGTGCTGGTGACTGATTCAACCAGTAAGGTACAGTGGAAATGAGACTGTG 
TGACTTTCCCTGGGACACAATCTCTGGGACCCCAGAGCCTCATGTAAGACATTGGCGCCTCCTCTTAGACCACATAAAGTTGCTTG 
15 GGTCCCCAGTCCCTAGTTGCACTGAGCCCAGCTTTCCAGCCATCCTCACCAAGGTGGCAGAATGTAGAACCACGGGGAACATCAGC 

ACCTCAGCAGAAGAATACAGGGCAGAGAGATCACCCAGCCAAGCCTGCCTGAAGTGCTGACCCACGAAATTGTGAGATATAATAAA 
ATAGTTGCCTTTTTAAGTCATTACATTTTGGGATCACTGGTTATGCAACAGTAGATAACGAAAACAGACTGACTATATCAGAATCA 
CCAATGGAGCTTGTCAAAATGCATATTCCTGGGCCTCAGGTGCAATTCTCCAGGAATTCTGAAGTCTCATAATGGGACCCAGTAAT 
CTGAATTTTAACCTAGCTTCCTGGATGTCTCTGGTAGACACTAGAGTTTGAGAGACATTCCTTTAGAGCTATTCATTCATTCATTC 
20 ATCTATCCAGTCTACCGTCATCTTTTTACCATTACTATAAATCTGGCCATGTGCTGGGCTCCAGGCATAACCCAGAGACCATGCCA 

CTGTCCCTGCTCTCAGGGACACCAAGGACCAAGCTGGGCACCTGACAGTCAAGCACTAGTTGAAGGAGGAGACCCTGAATCTTCTT 
CCCTGTAGGAGACTGAGGTACCAATGCCAGTTCTCTCAGAATTGCTATAATTTGTTCAAGACCTCCCAAACTTAGTCCAAAGCACT 
AACAATCGGTCATGGCCAAGAAATTAGGAGAAGATTGAATTCACTGATATTTTGGAAATAGCCATCTCAGCAGAACCTTGGGATCT 
CTGAGGTTGAGGTTGGCTGCCGGAGGGTTTCTGTCACCTTTTATTATAAGAAGGAAGCCAAGGTCTCTGTGGGCAAGGCAGAAACA 
25 ACTTCAGCCTCAATCACAGATTCATTTGCCCTTGAAAATGACATTCATGTATATTTTCCCCCAAGTAGAAAAGTGACCATAGATAG 

TTCATTACAGAAAATGAGAAAATAAAGAAAAACATTTCAAACACACAAACAAAGCTCCCCTCAGGCATCTAACCACAGTCTAGCAG 
AACGTTAAGAGGTTGCTTGAGTCAGGCACACCTGGGTTTGAACCTCGGCTTCATGTAAGCTCCCCCAGGCTTGGTTTTCTCCTCTG 
TGATTACATTGCCTACTGTGCTAGGCTGTTGTGAGGATTAAGTAAGAATATGTGCACATGTGTGTATGTCATTATCATTATCTTTG 

ctaatagtcacaagtatttctttctagtctgattccctttatatgccagtatttattgttggttacttaatagtgccttgagcccc 
30 atcccatctgtactccccagcattctaatgtccccatcagaggcagggctgtgtccagaggaatcctaggtggagagatggtggcg 

atggagcagcagggtaggagtggatggtgacaggccagaatttggacgatgagtccagggctcccccttgacacgtccatctccct 
cagaggtttagggaaaacccagagcccagagagcctgacagcctccctgtggctgctccgtcttgatgtgtggctatggcaactgt 
tctttcaagttttctggggcagttctacatgtcctgtagtctagtttagtccatataatattgtacataaaatagcaaaacacaaa 
ttctatgtggcagcagcaaggcaatacgtttactgctgttatataggaggtgctattccatctgtatttctgcccttgggaggaaa 
35 tcgattttcttattattatgatacccatccagatgttactccctctgcaacaagaggaagtgagcagctccctccttttccaaaga 

acacaaagtcatggatggccaagcacatagactttgatgagaacagccataggatcaaatccctgctccacctactaattattcgc 

cgcccaggctggagtgtagtggcacaatctcaactcactgcaacctccgcctcccaggttcaagtgattcttctgcctcagcctcc 
cgagtagctgggactacaggcgcgttccaccacgcccagctaattttttgtatttttagtagagacagggtttcaccgtgttagcc 
40 aggatggtcttgatctcctgacctcatgatctgcccccctcagcctcccaaagtgctgggattacaggcatgagccaccgcgccca 

GCCTCTCTTCCCATTTTTAGATGGGGATGATCATATCTATCTCATGGCATTATTGATAATTAAATGAAGTGATGrATAAAGTGTGC 
CTACCAGAGTGTCTAGCATATAGTAATATTCTAATATTGTTAACATTTCCAGTATTGGAGTGTTCAGAGCAGAGAGAAAACCACTG 
TACCAGCAAATAGACAAACAGCTGCCACAAGATAGTGATAAGAAAGTATCAGCAGAGCACACTAGAGGCCATGGGTCTCCTTAGTA 
ATACTGCTCGGTAAGGGCTCGGAGCTGAAAGTGAACAACACACAGAGACTGTGAATTGCCTGTGAGGGGCTGATGGCAACCCCGAC 
45 ACGAGGAAGCACATCACAGCCCAGATCTAGCTGGCCACATGCAGAGGATCAGCCGAACTCAGGCAACACAAGACGATGGGAAATAC 

AGTCTGGGCCACAACAGAGATTCTCTCAACAAAATTTCTTAAATTATTTGTGGCAAAGGACCAGTTTTCAAAAAATGTGTTGAAGA 
CCAATGCTTCTTTTTTTTTTTTTTAAGCCACAATAAAACTATTTTGGTGATGTCAAATTACAATTAAAGTTTCTAAATGCTGACTT 
ACAATTTCTGAACTTACCTTGTTGGGAACTAGTGGCAACCAATACTGAGCTCTGAGTAGCATTGGCTTAAGAGGTTTTGTTTGACT 
TTTTGGTTTTTGTGTG TG CTTAAG AT TATT ATTGCTCTTTTGTTTTGTTTG CTAGTTG CTTATTG AACAGG AAGTGGGAG TTT AAA 
50 tcagagccttccttcatatgacgtacagcctgtcatccacaaatttgtttgtattaattaagaaatgcatatggttctcacccaac 

AATGTGAGCGCAGACATTCTCACACTGTCTCAGAGAATCCCAGGAGAAGAGGCAGTAGGGGGAGTGGTAAGAGTGTAGGTGGTTAG 
GGGTCCCAGGGTTCCTCTTTAACATACCCTTCTCCCTCTCAGGGTTAGGTAAAACTCTATTTATTGTAATAATATTATAATAAATA 
ATAATGTATCATAAGTATAATAATATAATAATAATTTTTCCCTCCAAAAGGCAGAAATATAGATGGAAAATATAGATGGAATAACA 
CTTCCTATTAATCCTTGATCCAAAGAATCCTTCAGGAATTTTATTATAAATAAATTTTGAAATAATATGGATCTACAATAGGGAAG 
55 TGGTTATCCATCTTCCTTTAATTCTTGTAGAATGTTGCTTTGCCATGACTTATTTCTGTTTAGGCACATCCTGCCATCCAGATGGT 

CTCAGCTCTG ACCCCAGC CCACAC CTCTCT CTGAGCACCAACCT CAGAT C C C AACTGTC AACCAG ATATTTTAATTTGG ATCT C CT 
GCTGTCCTTCAAATGCGGCATGCCTGAAATAAACTTCAGTTCCACCGCTCCACCCCTTCCCCCAAAGAGACGCAACTTCCTAAATC 
TGATTTCTACCAAAAGTGCCATTACTTTACTGTGATTAATATGCTGGAGTAATATTTGACTCCCTCCCTGAATTCATCTTTCATAG 
GTGAGCTGATGCAGATGTCTACCATATTTCTCCTCTGCTTTTCTGTGCCAGACTGGGTTAAAATCATCTCACACTTACACAATCAT 
60 TTCATCTTCCTAAGTAGTTCCGCAACCCTCCCTACCCCATTACGCTCCCCTCCAAATCACTGTATGTACCAGACTCGTCTTTTAAA 

ATAACACTGTAGTGCTATCAATGTTCTGCTCACAAAAGCCTTCACTGGCTCCACAACCCCAGAAAATAAGATCAAACCTCCTCAAC 
AGGCTTCTAAGACCTTCTAGAATGTAGTTGTCCCTACGAATTCAGCCACATCTACAATTACTTCCCAATATAAACTCTCCACTCCA 
ACCCAGGCCATTCTCCTCCCTGTCCTTCTGGCCCCTGACCCTTTTCTTCCAGGAGAACCCTAAGTTCTGCCTTTTAGGTGTGTCAT 
TCAGGACTAGACACAGTCCCAGCTCTGCCACCAACCAGCTGCCTCTCCCAGCTTACACCATGTTTTTTTCCTTCTCTGAACATGGC 
65 AGATCTTCATGCCTCATGTCTTGTCATAATTCACATCATAAGCCATCTGTTTCATGTAACATACTAGTGTCTAGTAACTTCCTTTT 

TCTTCTTTGGTACCCAACCTCCTCCTACTACCATCACCGCCACCACTATCACAAGGAATCTAGGGTTGTGCATATAATAGCAAATT 
TAAAAATACCTCATGAATCAGATTCTATCAAAAAAAGAAGATGGAGAAAGAGGAAATCAAGGAAACAAAATAGGAGGAGAAAGAGA 
AAATATTGCTATGTTTTCTCTTCGATGCTTGGGTATGCTGTGTGCTCATGCTATTGCTCAGATTTATAGACTATTTGAACTGAAAG 
GATCTTAAAAATCACTGGGTCCAATAATATAATGCTGAATGTGAAGACTTATTAAAAACTAGAAATAACATATCTGGCCCAGAAAA 
70 AACAATAAAAGAAAGATGAGTATCATTTACCAGCTGTGTGACTTTTAGAATGTCACTTGACCTCTCTGTTCCTCAGTTTCCTCATT 

TTTGAAGTGTGAATGATGTAACACTTATTGAGGAGCTAAATGAGATGATGTAGGTAAAGCACATGGCCAATGCCTTAAACATGGTA 
AGTGCTTAGTACCTGTTAAGAAAAAGATCCCTGTCCATGCTTCGAAAACATGTAAATCAAAATTTCTTGAAGGCTGGTTATAAATA 
ATTAATTTATTGTTAATAATAAACTGTGAGATCATTTAATGGGGTGTTTCTATGGTCTGAATATTTGTGTCACCCCAAAATTCATA 
aattgaaacctaatccccaaagcgatgatattagaaggtggggcctttgggaggtgagtaggttatgagggctccacctagtgaat 
75 gagaaattaatgtcgttaaaaaagaggcccgagagagctgccttccccttctgctatgtgaggacacacagtgggtgccatctatg 
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AAGAATGGGCCTTCACTGGACACCATATCTGCCGACCCCTTGATCATGGGCTTTCCAGCCTCCAGAACTGTGAGCAATAAGTTTCT 

GTTGTTTATAAATTACTCAGTCTAAGGTATTTTGTTATAGCAGCCTAAATGGATTAAGACAGTTGCTTAATCCATGTAAGCATAGC 

tacatctgtacctatttctatgtctactttggatcataatataaaacgtatttctaactgtgggtcactgtcaaacaagtttgaag 

GCCATTGGATTATTAAAGTCCTCCACTAGTAAAAATGGAGCAGCATGCCAAAACCTCATGTGGAATGCTAGGTGCTACTTTAAGAG 
5 CAGTTTTACCTTCCATCTTTTCTGGACCTTGGTTTTCCATCAACGCCTCAGTCCTGCTAATGTTGTCTTTATTGTTCGTGCATCTG 

ACATGTAACCCGGACCACTGTTGCCATACTAATTAATGTAGAGAGAATTCCCTTGCATGGAGGCCTAAATTCTCCACACCTATGGT 
TAGGTCTAGCATGTGTCTTTCTCCATCAGATGGAATGCTCAGAAACCTTGAGGAAAGAGGAGAGCTTCTGATTTTGAAAGATGTTT 
CAGCTGGTAACTCTGTCTTGCATTTTGCAGTGATTCTGTCACCCACATCGTAGCAGAGAACAACTCGGGTTCGGATGTTCTGGAGT 
GGCTTCAAGCACAGAAAGTACAAGTCAGCTCACAACCAGAGCTCCTCGATGTCTCCTGGCTGATCGAATGCATAAGAGCAGGGAAA 

10 ccggtggaaatgacaggaaaacaccagcttgttgtaagtgtcatgggtgtgattttcactgttctttgcttgatggttaagaacat 

aggcttaggatcaacggagctggggtaaaccctaaattctctgcttactacctgtgtgaccttgggcaagtcacttagctttactg 
agcttcagtctcttcctttataatatgacataacgataatgccagcctcacaaaatggtcatgaagattagaacaacacacatgta 

AAGCGCTGAACACAATGTGTTGACTATAGCAGGCATCTAACGAGTGGTCGCTATTTTCCCGAACACATTrATACACAAATCTTTCA 
AAATATTTAAGCCTTGATATTCTAGCAGCCAGAAAAGCAGGAGATTCCTTTTTTTCTCTCACTGTGATCATrCAGAAAACAAAACA 
1 5 AAACAAAACAAACAAAACAAAAAGTTAAGCTCTCAATTCCAAATATTTGAGCAATTGTGCTAAAATCTTTGGGAAGAGGGCTTGGA 

CCATAACTACAGAAGTTCATAGAAAACGAAGATGATATTTAATTGATAGGTCTTTTCATTTTTTTTTCTGATTTCAAAAATAATAC 

gtgttgataatagcaagttcaaatattagagatgtatataacataaattttgagtctcctataattttatcctccaactacagaca 

ACTACTTCCAAATTTTTTCCGTACATATCTGTTATTACTATTAATTTTTATTGAAAATGGATGCTTATGCATTTGTTTAGGTGAGA 

agagactattcagatagcaccaacccaggccccccgaagactccaccaattgctgtacaaaagatctcccagtatgcgtgtcagag 

2 0 aagaaccactttaaacaactgtaaccagatattcacggtaacgggactttacatcaacacccagggcaaacgaagggcttgcagct 

tctttctgtggaccgcaaattaaattataaatttttctgaaaacctgggaaagttttcctcccacctacctgcagccctagcctga 
tctctgatccttctatccttcttctttctatcgagactgggtctccttccttcctggaaatagacaaatacatttaggttatattc 
tttagagacagcggattactatttacagatagttgtcattaatgggcgcaacacttgtcaaaagcaaatattctgaaaaaacaaat 
actggaattagtccaaaacatagtaagagcaaattacatagaaatggtaacaatacatcaacagcttttgctgggaaaccaaaaaa 
25 ttgagcaaacctagattccagcctttctgatattcactagtttgggcaagtcaatttctctctctgagcctgtctcctcatctatt 

caaaaagaaattggatggatcatatctaaagctccactcagccctcagattggtaattgtgttttgaatggccctaaaacccacaa 
ctgcttgtctgctagcctagagtcagtggttagctggatgaaacatgtagtagtagatcaatacagagcttctcatttctagactt 
ccagctccatgtctgtgttggaaagactaggaaattgtagctactggatatgctgagcatgagatcacacagctacagctgcttcc 
tcccctgctagaaatacaaacgtgccctaccttaaataatcctggctctgggtctgtgtgacctacgactacactcattcattcaa 

3 0 caagcctgtgttaagtgctgtgtttcatggggctgctcagtgatcaaggcagaattctagccacaggctagtgggaagatagtaca 

gaaggagggattatgctgagtcatgactagcaagatgctgtgagcaccaaagcattttttagttaaatcatctgtgaatgtttaat 

AGCAGTGTACTCCAAGTTTCCGCATAATGCACTCTGGTACCTGTCTrTTCAATTCAACTCTACTCCATGACACCAGAGAGGCATAC 

AAGGGTATGGGAGACCCCATCCTGACCTAGAAGGAAACACGCAAGTGGTATTCCAATATTTAAAGGAGAGCAAGAGGCGTTTGTGA 

gtgaccactggctcaggggcttggaagcaaatctcctgcttatctggttttatcctgcaggatgcctttgatatactggctgaaaa 

3 5 ctgtgagtttagagaaaatgaagactcctgtgtgacatttatgagagcagcttctgtattgaaatctctgccattcacaatcatca 

gtatgaaggacacagaaggaattccctgcctggggtccaaggtgaagggtatcatagaggtaagggtgaaatgggatttgtcccac 
ttcccaataggtaggtgggaacgggggagagagggatgtagctaacagattttcctgtcaactatgtagatgtggtgtacatcaca 
aattttcctttatacatattcctctctctctcctctgtctctctctctctctctctctgtttatttttatacacatacacacacac 
atacacatatatatatgttaggggttgtgaatatcctagtcacatggcaccaaaatacgttagtggtggcaggtgtcagagttacc 
40 gatagtgaatccgttcgggtctgcagcaaccccaattattgcttccgcagaagaaagaattcgactggggggcataaggcagaaaa 

agagactgaggcaagtttcagagcaggagtggaagtttattaaaaagctttagagcaggaaagaaaggaaagtacacttggaagag 
acccaagtgggcaacttggaggacaagtgcagcgtttgaccttttgacttggggtatatgttggcatacttctggggtcctgcgtc 
acttttcccatgattcttcccttagggtgagccacccgcatgcacagtgccctccttgtgcttgggaggggagcatgtgcagtgtg 
tctactggagttgtatgcatgctcacctgaggcattcttcccttttccggtggaatgctccggaaagtcatactctgccattttgt 

4 5 ctcttaatgtgcatgctcatgcccactcgcccaattcctgagattttaatggaagctgctgattaccaatttcaagtgtttttatc 

tattgggaaattgcctctccctggcgccagttgtgactaatcattttatagggtgacaactgccagaccatcacggaattgcctct 
ctctagcactggctgcaaccaattatcattttagagagacagtgtgataactcctggaccatcacctgatggtcgcctgacattcc 
tggtttggaggggggagccctctcctgccctgctcatgcctgactagctacctactctaacatataaatagatacagacgtgttat 
ttataatccataccctaatattatcacagctggagctacatggaaccagctagtagaagcagaactctcccatactgttattaatc 
50 acagtgaaagactcaagtggcctaaatcttgacagcagggaaatggtctgatttccctcagttccacctgggggcgccaccttaga 

gcagtggtgcgtttgacatgaagtggaggtggttctacacctctccagggagagcgccagaggttgtgcttatttactgaacggtg 
tttagggattccccagcaaagcaagttggtcatctggtagtaagtttctgtatagtcaagtgcaaggtatattattcaaggacaat 
tatcccaactctactcagaggaagggggctctgagctagacatcacaagggcttgaatgtagattggctttttggtgggtccaaaa 
ttaaccttgtcaatggaaaagtcttcttatttcagtaaggtcatattcattgaagagaaaattatcaccaatatttggacatacat 
55 ttttcagtgaatattttggtttgggattctgtagatctggatcctaaccatttgtatctttgttcctaaggatcgtaaaggggtcc 

ttggatatatgatgagctagcattttcaagattgtagggaaatgtcttgttttctccagatcaattagggaaatacccctgcatgt 
gatgcatgcacatttcatgagaaaccaaactactaggtccatgaatttgagagtcttagacagtaattgtccaacatcactaatit 
aaaatatttttcaactgtccattaggagattattgaagatggagaaagttctgaagttaaagctgtgttaaatgatgaacgatatc 
aatccttcaaagtaagtgattttacatatatttattgaaaatggtttttcagttaatcttattacttattctggctggttgtatta 
60 gtcagcttgggctgcaataacaaaatacagagatggcgtggcttaaacaacagaaatttattttctcaccattctggatcaagatg 

tcagcagggtcagtttctggtgagggttctctttctggcttcttcctgtgtcctcacatgctcccctgctcacatggtgagagaga 
gacagagagaacaagcaatctttctggtgtcacaaagacactaatcctgggccgggcaccatagctcatgcctgtaatccaagcac 
tttgggaggccaaggcgggtgcacttgaagccaggaattcgaccagcttggccaacatggtgaaaccccatcattttacaaaaata 
caaaaattaggtgtggtgaggcatgcctgtaattccagctacttgggagattgagacatgagaatcacttgagtctgggaggcaga 
65 ggttgcagtgagctgagatcacgccactgtactccagcctgggtgatagagtgagactgtctcaaaaacaagacaaacaaaaagac 

actaatcccatcatgagagccccactctcatgacctcaaaggccctgtcttaaatacggtcatactggggattaggacttcaacat 
acaaatgggttgggagggggaattccgtccatagctttggtctaggaagaaaatgcctaaataaattcaggtgcccagattattgc 
catgctgtcgtgatgtacaaattgccttaccctccaagagtctgtcactcatgggtacaaacatcatgggacatgaggaccatggg 
ggggttggtggggacaggacggaactgctcttaaagagcagatttgtgtctgaaaatctccttactgcatcttcatttacttggaa 
7 0 gcagggtttattacctcccaattttccctaccttagagttgcaagtggaagggacttccaccagttccttcaaagcaaaagtgatg 

tacaggcctaaaatatggccatgagcaggagcacaggcttggagtgtaaacagaccagggtttaagtttgggctgtgccacttccc 
acctgtatgatggtggagaaactatataacctacatgagcatctcttttcaaaatgtgagggtacctatgcagagcatgagtgtcg 
gtgagagacccagcaaaagggagagccctatagagctagcgtatcactcatggacagcacaggcaggccgtcaattagactatacc 
ttagccctgcacaggtgccagaacctgcttgttacttctgtttcattttgtaatgccacatgtcaagaaaggactcacctgaaata 
75 aaaaatgcccttaaaaataaccatcacccacctgctcgttatattcaggagaaactaggtcaaagatttgcttatactttttcttc 
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ATTGCCTGAGACCTAGAAAGGGTCATGACTCGGATGTTATAATGATTATCTTAGAGACTGATGGCATGCCTTTCCCTCCATTTTAG 
CTCTTTACTTCTGTATTTGGAGTGGGGCTGAAGACTTCTGAGAAGTGGTTCAGGATGGGTTTCAGAACTCTGAGTAAAGTAAGGTC 
GGACAAAAGCCTGAAATTTACACGAATGCAGAAAGCAGGTAAATTGTCTCTCCTAAAAGTCATTGTTGCTATGGGCTGGTCGGGTC 
GTGGTGGAGCTCTAAGTCAGTTACACTGCAACTCCAATCTGGGAGAGCTGGGACACTTCTTTGATGTCCATTGATGCTTGGATCTA 
5 AATCCTAGCTCCAGCAGTrTCCAGCTGTGTGATCTTGAGCAAGTTGGTTAAAACCTTTGAACCTTAGTTACCTAATCTATGAAAGA 

GAGATAACATTGATACTTAGCTGAGAAGTCAATCAGTTAATGCAGGCAATGCCTCAGCACTGTGTCTGACACAGAGCAAAGGCGCC 

ctccactgtggctgtttgtggtccttcacccaaatgtcaagccaggttgtgctgctgatctggtccttactgactcttccggacat 

TGGGTCCTGGCTGTCTCCCTGGGTAAGAGTTGTGGGTGAAGAGTCAAAGACAGAAGGGTTGGCTGCTAAGAATACTTGAACAGAGT 
TGTTGCCTGGCACAAATGTGAAGATGCCCTAGAAACTGTAAAACACCAGGAAAATAGAAGGGAACTGGTGGAAATCTAGGCACAGG 
10 GTTGGTATACCCAACCAGGACTCTTTAGCCTAAGACAAGACCGTGGTGGGACATGAGTGCTGTCATCACCCACCTGAAAGCCTGGC 

AGGGCCTCTCAGAGGTTGAAGGTAGCCTGGTCACTTCCATTTATGAGGCTCCCAGTAAGTTTTTTAAAAATGAAGGAATGGCAATA 
CAGTGTGAAAAAAACTGTGTGTTTAAAAAAATGTTTACTTTTAACAAGCAATAAAAATACAATACAGTTGTGATTCAAAAAGGAGT 

cacagccatagtccctactcattttttgtaaagttgctaatctttgaaagattgctaataatacaatgccacataggaaataaaag 

AGTCTAAGAAAAAAAGATCCAGTATTTATATTCCAGGACCCTGAAAGCACACGTTTAATAAGGATGATTTACACCAGTTCTCAAGA 
1 5 TGCCATTCAAAAGAAATTTAAATAAGTATTAAACATAAGTAGCAAGTAAATGGTTTGGAATGATGAGTAAAGACTCTCAATGCTTA 

GAGAGAAATTGGGAGGCAATATAGTGTTTCATTTGGATGAAACCCTTATCAAATGACGTCCAGTGCTCTCAGGATCTAAGGGCTTC 
CAATTCCCTAGCTTTGTAAACTGGATTTTTGTTCTTCCTGTTGAGCTTTTCCAACCCTTTGAATGAAACAGCTTTATTCATTTAGT 
CAATCAGTGATTTCCATCTAACTGTTTAATGCTACCAGTTCTATGCAGAAATCAAGG7WVTGCCCTCCCATTATACTTATACCCCCA 
CAAGTAGTTATAGGCACCCCTTGGAGCAGCACTACAATGAATGGAATTGCCAATGGGAATAGCTTAGAATACTGTGAAGGGTAAGC 

2 0 taattgaacatattgaaaggacagttcatggtcagatggataacctgatccagttttactcatatttgcacttgattgcagttccc 

TGAGGCTTGAGCGTGCACATGCCACGTTTGCCTTGAAAAGTCAGTTTATGAACTATAGCAGCACATATTTAACCTTATACTGTGTG 

ataagtttcctgtaataagttagtcgccttgccataccaaaaaggaaagccaattaaattactttcatggatgtcaacaaatcatc 

atagtcttacatgttcattcctgatagctgcacatcttcttaaagaaatagttgtgaatcctgacttttggatcgtgtatatcact 

GCATAAGCACAGGTGTTTGTGGrTACCCAGTGAGTTGTACTTTGAATATTAGTCATGATGACAGTTTCTGTATTACAGCCTAATAG 
2 5 AGCATTGCTTCTTAGATCAAACTCCTCATGCTCACAAAAATGGCCATGTTGCAATAATTTTTAGAAATGTGGCTTTTTAATAAAAA 

TAAAAAATAAGTATCATATTGAAATAAAGAAAGTAGTGTTCCACAAGTGGCGTGGTTTGGTATTGGACACAGTTTATAGGTGTATT 

catatgaataccattttctcttggtcttgccagcatgtttccgtgactgtccccattagagataacatgggaaatttggcagggtg 
tgcaagccaaatggccaccctgctgcctcccttccacaatcccagggtgagaaacaaggaccaatagatttactcttgtcatttca 
gagggccagtggcaggtgaaatcgcaaagaagtagacttaggcttttcaaaagaaagaactggcacaacagagtttacaattagga 
30 aacaggctcctctggaggtatcagagttccccattattagagtcaagcaaagtttgaatggccccctcttggagaccctagatagg 

agagcagcgatgctgaagcatgatttgatgtccctcaggctctatggatctaatcaccaggctcatctcctcaccaatacttcacc 
ccaatccttggagataagcctcccttctcctttcctctttctttccaaatctccctccacactgctctgtgggaaccaccaagtta 
gcttttcatcataacaactctgaactttcattaattcatgctggtcaggcaaagaagcaacaagctaaaccacctaagatatttcc 
tgccttgcttcagacacacatctactctgctcctattcttgactttaattttttaatggatccatcaccttccaactctaaatctc 
35 ctcatcccaaatctttatgcgttaccttttaaaaaacagtaggacacagcctattgatcaagaaggctggttcttcagtaggaagt 

cagatctgaacagtttggattccagagggatgtgaaatattgtctccttctcaggaaattgtaagcctctaggttagaaagcaaag 
aaccactgttaccctgaaaaattcacaaccaggagaaccacatggactattctgtctctgtgggaatggagtttggtgttgatgcc 
tgtagtcatgttagctctatcgtggggacagaatccccttctactgagggctggttgtttcacacacgtgtcactctctccattga 
cctgtcaaatggcctctcaggatttctgtattatgaagaccttgtcagctgtgtgaccagggcagaagcagaggccgtcagtgtgc 
40 tggttaaagaggctgtctgggcatttcttccggatgctttcgtcaccatgacaggagggttccggaggtaaataacttgggtggct 

ttgcctcctctgcccgaatacttcagtggctccctgacttggacaggcatctgaaacggcacaaaaggctgtgatctggtgccagc 
ttctttctacagctttatctcctgcctctcacatttcatttcagcaaccccaaatggcttgtcatcccctgcacattcagagctgt 
ttcttgcctgttgctttgcttactcagacttttctgctttgactgccattcctcaaattgtcgcttggctgacttcccctcattct 
ttaacactcaatttagatggcaccttctccagaaagccttccttgactccctctttctccatgctggattagtgcccctcttccat 
45 gctccctgagtacctgcaaagcccttgatccacatagttacagtgatttgttcctgtgtgtggtttctccactaagtttgtagagc 

ttagttctcagcaagactagttcatgatgcctagcacaaagtaggtgctcaagaaatcttggttgagtcaataaatgactgactga 
atgaattcatgaatgagtgaacgcttcacaaggatgtatgttgttgttggatattgaggcctgcatttcagaaagggatttctttc 
ctcccacagcctcctctacctctttctccagccctctcacctggtggcttttggccatcctaacaaaataggtttggggcaaggaa 
gaaagtaagagaagatcaaatctaagataatgcctttactccatgtcataattccaagagcgctaccttgtattatgtgaatacaa 
50 ttcttagtttgcttgttgtcatgcttgtctccatgtgtgtatgtgtgggtgcatgtaggtttgtgtgagtgtgtagaataaataat 

T TT T T TGT TA TTTTTTGC CTTGA T A T ACA T AA T CA G ATACATG CT AT GT A T GA C T TTT T CT G TGTC A T AAA T TTAT T T T G T AA G GA 

ACAGCGATGTGTAACCAAGGATATTTTGTTTCTTAAAAAAAAGTCAAGAACCTTCTATGTTGCAAATCTTAAGCATAGGGCATAGA 

aacaaaggtgattttttaaaaatgaagactaatatctaattgatttccattttatactgcttttgaaaattaggggtaagaagatg 
gggcatgatgtagattttttaattaccagcccaggatcaacagaggatgaagagcaacttttacagaaagtgatgaacttatggga 
55 aaagaaggtgagaagaaagatgaaaaatacatgcacacgcaaacattatgttaacacttgaattttgcacattacttgccttataa 

ttgtgtaatgaccatctaatcaattctcaattatttgtggcagcttatacaaagccatatgacctacaataagactttcctgtttt 
gggtcctagagtacatgttatgaatatgtcctgtatcttgtttattatacttaccctattgccaacagggccaagggtggctatgc 
atttgtgtttgacatgcagaggcattaaagcacccaatcaaagtgaaaagtatgcactatgaagacctgggaaatgtaagctggaa 
agctgcaagcttgggtgagggggcaggactgcaaagactgggataaaatcagtctaagaggtgttgatagtgcctcgatagattcg 
60 aggcacttcgtgctgagatggaatgaaggaaactaatgagggcaagctgagccctgcagaggtcatggctcagaagcccccataca 

ttgcagagatcagacttgtgacaggcctattgcctggtggaggaaaccaaagtaagctaagctaaccctgcagccagagccacatg 
caagccctgactcctgtccaactctagtgagagcctcacttcctagagagaccagagggtcctacccttgggacctgtagataggt 
ctggctgggctggtgtttctcctcacagcttcctccttcctgagtagtttgcatctgtttggtgtggaccaagcttactgatatcc 
cagaaaaggaaaacctcagataaagtgaaaataaaagctagaaacacaaccctagggccaggggcactggaagtgaagactcaact 
65 ttagaaccagatccaaactgacacgagtttgaatactgggcgtcgagtcttcccagaaggagttggagggaattagaagcgaaggg 

cagggaagggatcctggctagagagcctcacactcagccttgcaaccctcctcagaaggcacctgagactaaatttggacggagcc 
ttcctgtgggaggtcaagctgagtgcatctccctcctgccccacagctctcttcctgagaactggccgctctgtaccctggggagg 
atgggaaggatggagaggtggggaaatgcctcctcctagtcaggagtttctcagtgtccagtaggaaaaataaaagaacatgctga 
tgtcaatattcagtcaaccagtgggtattgatggggaagccagagcccagagggctgccctgtagatagccggggctggagatcta 
70 gaggtggcatcaggggttgtgtgcatgtttgacaactgtggcctgctgcagacaaccttctgaatatgcagacaggagcattacgt 

TCAAGGATGCATTCTCAAACACCTTGCAAAATTCAAGACAAAACCCAATAAAGAA'TGGCCCATTTCTCTCTTACCCACCAAGTGAC 

acttgttcatatgttttatatctcctttttcaaatttacataattgaaatttacacaaaaggctgctattctgtactagtttcagc 
aagtttccttaaaaagtggaattgtattttccggagctggtgattcgaggttaactacggcaacatctaccacctcctccagaggt 
75 tcttcctaacattagtgcttcccccttcaaatggtgttttttcttcaaggcgttgaagggtgaagagttccctctattgaggtcaa 
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CAAAATAAAAAGTATCTTTTTGAATTGAGATAATGTCTTGTGCAGGTTTGTAGAAGAAAGACAAAGCATGATTCCTAACAATAATC 

AATTTACCAATGATGCTCAAAGTGTGGTCCCTGGTCCGGGAACACCAGCATTGCCTGGGAACCTGTCAGAAATGCCCTCCCTGCCC 

ctcctgcatcactctggggacagagccctgcaaactgagctttagcaaaccttccaattgcttctgatgatagcgcttttaaacat 

CTAACCTAAAGAGTACATGGTAACAAATCACACATCCCAGTAGCTTGATGACATTATTTGAGGGTTACTTGCTGTTTTTGTTGCCA 
5 GATTTAGTGGTTGCTAGCACGTTTCTCTCTCCTGTCCCCACATCTGCCCTGTGCCATCAGGAACTCCCACCAAGAATGGCAACTCG 

ATTGGGCAC AT CTTAG AATCACTTGT C CACTTTCTGG AT AGGCAACTTTAAG TGAAACATGTGTCATTAACTTT ATCCCACTTTCT 
CCAAGGCAGGTGGACTAACACTCTCATGAGAAAGAGTCTCCCAAGTGCTACCTAGAAATAGCAAGTCATCTTGCCCCAAAGTTAGA 
CTCAGCCTCCAGCCACAACGCTTTTGGCTGGTTAAACCTGGTCATCAGTATAATATGAAGGGACACTGTCTTTGTCCATTTACCTT 
GCTATAAAGGAACACCTGAGGCTCGGTAATTTATAAAGAAAAGACGTTTACTTGGCCCATGGTTCTGCAGGATGTATAAGAAGCAC 
10 GACACCAAGCATCTGCTTCTGGTGCGGCCTCAGGGGGCTTACACTCATGGCAGAAGGCAAGGAAGAGCTGGCAGGTGCCGAGGTCA 

CAGGGTGAGAGAGAAAGCAAGACAGAGTGGGGAGGGGCCAGGCTCTTTGTAACCCCCAGCTTTCACGGGAGCTAACAAAGTGAGAA 
CTCACTCATTACCATGAGGATGAGGACGGCACAAGTCATTCATGAGAGATCTTCCCCTATGACCCAAAGACCTCCCATTAGGCCCC 
ACCTCCAACATTGGGGATCAAATTTCTACGTGAGATTTAGGGGGACAAACATCCAAACTATAGCAGACACTAACTCAAAGCTGCTC 
CCCAGAAACAATATGATTTTTTAAGTTTTATTATTTATTTATTTCTGAGACAGGGTCTTGCTCTGTCTCCCAGGCTAGTGTGCACT 
15 GGTGTGATTACAGCTTACTGAAGCCTCAACCTCCCAGGCTCCAGGGATCCTTCCACCTCAGCCTCCTGAGTAGCTGGGACTATAGA 

CACGTGCCATCATACCTGGCTAATTTTAAAATTTTATGTAGAAATGAGGTCTTATTATGTCACCCAGGCTGGTCTCAAATTCCTGC 
AG CGTGGCTTTTTGTTTATGG TTGGTTTGTTTTT AAAGG ACTG AGGAGAGCC CAG AG CACT AGCTGAGGTTCAG AAGTGG AGAG GG 
AGATTTTCTTG CAGTTTTG CCATT AAGTGGCTTTGCTTCAG CCTCTCTCATCGCT AAATTC CTTTT CCGTAAAG GGAAG AT AATGC 
AACCACTTTCTTAGTGTTTTCTCCTAGTGTTTGCAGGTGGGCCTTTAATGCAAGGCCAAACACATGTCCATGTTCTGCTCGAATCT 
20 GAAAAGATTTCATTAAGAATCCAGTGTTAAATCATAGATCTTCTTCATCAGGGCCTTTTCCTGATGCCATTCTGTTTCTTTTCAGG 

G ATTACTTTT AT ATTATG ACCTTG TGGAGTCAAC ATTTG AAAAG CT C AGGTTGCCTAGCAGG AAGGTTGATG CTTTGGATC ATTTT 
CAAAAGTGCTTTCTGATTTTCAAATTGCCTCGTCAAAGAGTGGACAGTGACCAGTCCAGCTGGCAGGAAGGAAAGACCTGGAAGGC 
CATCCGTGTGGATTTAGTTCTGTGCCCCTACGAGCGTCGTGCCTTTGCCCTGTTGGGATGGACTGGCTCCCGGGTAAGTGCTACAT 
GGACCCATGGGATGATGTTAGCTTTCTGAAAGACGTAGGCCGAGTCTACCTGGGCCCAGGGGAGAGATGACGGCAACAGGGGCTGG 
25 GTGACAGGGGAGGGGCCAGTACCCAGAAACCTCTAACTCAAGGCATCCTGTCCACACATGGCCAAGTATGACAGATTAATTTAGAA 

CAGTTATTCCCAGTGTGTGGTCCCCAACACCAGCAGCAGCAACCTTACCCAGGAACAGGTTAGACATGGAAATTCTTCACCCCACT 
CCAAACCTATGGAATCAAATCAGCATCTCTGGGGATTTCAGCCCAGAAATTTGTTTGGAAAAGGCTTCTAGGTGTTTCTGATGCAG 
CTCAAGTAGGAGAACCACTGAAGTACAGAAACCAGCAAGGGGATTGAAATAGGAAACAATTAATAAAGTGGAGAGGCAACTCACAG 
ATTGGGAAAAAATATCTGCACATCATACATCACATAAGGGCCATTATCCAGCATATACAAGGAAACCAAAAGACTCAATAACAAGA 
30 AAACAAAT AATCCTATTTAAAAATGGG CAAAG GACT TG AAT AGATATTT CTC AAAAG AAG AC ATATAAATGG C AAG C AG AT ATTG C 

CATCTTGCTTAACATCTCTAATCATCAGAGAAATGCAAATTAAAACCACAATAAGATGTTATCTCACATCCGTCAGATTGGCTATT 
ATCAAAAACATGAAAGACAGCAGGTGTTAGTGAGGCTGTGGAGAAAAGGGAACCCTCTTGTATTGTTGGTGGTGTTGTAAATTACA 
CATTTTGGAAAAT AGTATGG AAG TTCCTCAAAAAACTAAAAACAG GG CT ACC ATATG ATC CAGCAATCTT ACTT CTGGG TATAT AG 
CCAAAGGAAATGAACTCAGTATGTCAAAGAGAGGTCTGCACTCCCGTGTTCATTGCAGCATGATACACCATAGCCAAGATATTATA 
35 TAAAAACAACCTAAGCATCCACAGCAGATGAATGGATTTTTAAAATGTAGTATATGCACAGTGGAGTATGACACAGCCTTTCGAAA 

ACAGGACATTCTGTCATTTGAGACAACATGGTTGAACCTAGAGGACATTATGTTAAGTGGAATAAGTCAGGCACAGAGAGACAAAT 
ACTGTATGATCTCGTTTCTGTATATGTAGAATCTAAAACAGTCAAACTCGTAGAAGTACAGAATAGAATGTAGAATGGTGGTTAGC 
AGAGGCTGGGGGATGAGGACAGAAAATGGACAGGGAAAAGGGTCAACAAGTACAAAGTTCCAGTCAGACAGGTGGAATAAACTCTG 
TTCTATTGCACAGTATGGTGACTATAGTTAATAAAAGTGTATATTTCAAAGTAGCTAAAAGAGAGGATTTTTAATGTTCTTACCAC 
40 AAAGAAATGGTAGATGTTTGAGGTGATGGACATGCTAATTAGTCTGATTTTATCATTCTGCAATGTATATAGATGTATCAAAATAC 

CATATT ATAACCCACAAATG C ATACAATTATT ATATGTTAATTAAAAAT AAAAT C AAG CT AT AAAATT TTT CTGAAAG AG CAC AAG 
TTGAGTTCATCCCAGACCTGGTTGCAAGCTCCTGCTCTGCTTCTTGCTGTTGGGTGATCTTGGACAAGTTCCCTATATCCTGTAAA 
ACTCAATTTTCCCGTCAGGAAAATGAGGACGATGACCTTAGCTACTTCCCTGAGTTGCAGAGACATTAGGTGACATGATGTTCTCA 
AAG C CTCAG CACCAAGC C AGCACGTGGCCAGT ACTGGAT AAGTAGT AGCTTCCATAT CCTGTCACT CACAGGAG AGG AC ACCTGTG 
45 ATTTGAGTCCCATTCGCATGTGTTCCACCCTCCCAACTAAACACCTCACCCTGTTTCTCCTGTTTTCCCAGGTAGCTGGTTGTTGC 

TTTGAGTGAAATGGGTTCGTAGAGGGTTTTTTATACAGATGAATGACACAACACAAATTAATTGTTCTCAGCCGTGGGTTAAATGT 
CAGGTGTCTTTGCTTTGGACTGGAATTAATTCAGCACAGCATCTTAGCACTGGGATTTCTTACTCTAATCACAAATGTTGACTGAC 
AACTAAATGCTTTTTTCATTCCTAAAAAAAGGGGAAGAAAAGAAAAAATATACCATAAATGCAACTTGTCTGATAGACATAAATCT 
TTGGGAACACATAGTTGATTGAGAAAGGGGAACGTTCCAGAAAGAAGTCCTTGGTTATGCAATGTCATGCCAGTTAAGCATCACTG 
50 GCTGAAGTGGTTGACATTTGCCCATTTTATTTTTAAGATGGACATGTTTTCAACACATTCTAGTCTGTTTCCTCAGAGTACTCAGA 

AATTGTTGCTGTTGGTTCTGCAAGGCACTGGCAGAGCACTAAGCTCTTTTGCTTTTTAGCTGGGTGACTTTAAACAAATAAAGGAC 
TTCTGATTGCAAAGTCCATCTCCTCAACCATCCCGGGTGAGCTTTCCTAAAATAGCAAATTGTTCCTTACCACTAGAGGGCACCAG 
TATCCCAGGCTTGCTCCCTACTCCCACATGAAGAGGACAAAATTTCTAGATTGTGTTTCTCTCAGGAAAACTAGTCTCCATGACAA 
TTCGTTGCCCTCCTTTCCCAAGGTGTTCCTGTCCTCTGTCTTAGGCTTCATGTATTGCTCCCTTCAGTCTCAGAGCCCATTCCTGA 
55 CTGTGGGAGATGTCATCCAGGAGCAGTTGACTTAGACGATCAGTTTCATGGCATCTCAGTGTGAAAGGATGTTAAAGCCAGAGGGA 

GTCTTAATCATGTCCTTCCTCCATCCTTTCATTCACTCAACCAAGACTCAGGGAGTCTGGATGACTTGACAGGAGATGCACAGCCA 
GGTAGGGACAAAGTCCAGGCTGGAACGGGTTCCCTGACTCCTCCATCCTCTTTTACAATAACAATATTCCAAATCATGTAACACCC 
ACCAAACTAGTATTTATCCAGCATTTACTCTGGACCAGGCATTATCCTGGTAGAACGCTCACGCTATTCATTTATTCATTCAATAA 
AACATTTGCTATACATCTTCTACATGCGAGGCACTATTTGAGGGAATACAGTTGTGGACAGAACAAACCAGGTTCCTGCTCTCACA 
6 0 GAGCTTACATTCTAGTGTGTTCATGGGAGCACGGACTTCTGTCACCAGAGAATTTGGCCCTGGGGGAGGAAAATCACTTTGAGAAT 

GTTTAGTGGAGTTACATATTTCACTAGAGGGATGTAGCCACCTAATACTGAAGACATTCTAGACGTGTTAATAATTTATTTTAACT 
ATCTCCTATCCAGCAGTTTGAGAGAGACCTCCGGCGCTATGCCACACATGAGCGGAAGATGATTCTGGATAACCATGCTTTATATG 
ACAAGACCAAGGTACAGTTCTCTTCCTAAAAGGGGCTACTTTGATCCTCATCCCCAAGGCTGGCCCCCGAGCTCTTTTCATGGACT 
GATTTTAGTATCCAGGTATGGTTTCCTTTGTCATGCGTGTTCTATTTCCAGTTCATCATAGTTGAGGGCAGCAAGAAAGATTTCCA 
65 CAGACTCGCAGTTTCCACCCGGCCCAGAATGCAATTCGAGAGATTTTGGCTGAAACATGATGAGCTAATTGGGCTTCCAGAACAAG 

TCCAGCAGTGAACATTAACTGGGTTTGGTATATCCTCGGTGTTGGCAATGAGTAACTCCAAAGTAAACCAGGGATCCCCAGAAATC 
ACAAATACTACTTGTGTACCCCTCAAATGCAGGGGGCAGTGGCATTTTGAGTGGCCATGTAGGCCATTAACAACAGTCTCCTGCAA 
GAAAGAGAGCAACAGAGCTGCCCTGAGACATAAATGAGCATCCAGCTAGTCTCATTGACTACCCATGTCACTCATTTGGTGTGCTA 
GTCTTACTGTGGTCATGATCCAATTCATCCCTCAGCAAAACGATAGATGCCTGTAGAAGTTAGAAGAGTTAAATATCCAACTGTTA 
70 AATCCACAGTTCTAAGGGCTACTCTTCTTACAGATATCAAGGACACCAAAATAGGCTCCATGGGGAAGAAAACTCAAAATAACTAG 

AAGTAATGGTAGTGGCCAGGCGCAGTGGCTCACGTCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCACTTGAGGTCA 
GGAGTTCAAGATCAGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAATAACCAGGTGTGGCGGCTCGCACACACCCA 
GCTACTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAGGCAGAGGCTGCAGTGAGCCGAGATCACACCACTGCACTCCAG 
CCTGGGCAACAGAGTGAGACTCTGTGTCAGGAAAAAAAAAAAAAAAAAAAGTAATGATCATTTCCCTCTAGGAGCTTGTAGTCTAA 
75 ATGAGATGTATTCAGTTAGAGTTGTCTCAGTTACAAATGTTAGAAATCAAATCTAAAGTGGCATAAACAAAAAAGGGAACTTGGGT 
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TATATACTGCAATGTCGAAGCGTTCAGGGGCAGCCGAATATGGGTGCTCAGGCAGGCTTCCCTCAGTATTGCCTTTATTCTCAGGC 
AGGTTTCCCCATAAGTCCCACTCTTCCAGCTACTTCAACAGAGAAGAGCCTGTTTCCTAATAGTTCCCCCAAGAATCCTACCTGAT 
GCTCATTGGCCAGGCCTGGGTCATGTGCCTATCCCTGAACCCATTACrGTGGCTCTGATTGGCCAGACTTGGGTCATGTGCTGCTT 
CTTGG AATTGGGAGCAGCTGCAC CT AACCCTCCTGG ACTGAGAGT CAAGAGG AGTGGTTTCCCATAGAAAAATCCAGGTGCTG CT C 
5 ACAGAAGAGGGGGCTGTGGATGCTGGCAGGAAAGCCTCGGATGCTAAGCATGTGGGTGAAGGCAGATTCACATAGTACAATGAAGG 

AACACTTACAAATTAATACATTCTAAATAGTTCAATGTAAGCAAGTACCTTCTATGTGCCTAGCACCGTGCTATGTACAAGAAGGG 
ATGGAGGAGAAGAGCTGCTTGGTCTTAAAGAGATCACAGAGTGGGATCCTGCTGGGGTTAGAGGCAAGCATGGAAAGCTAAGGAAA 
ACCCAACACATACAAGTATCCTATAATTACCAGCAGTACAAAATTATAACTGCATGTTAGAATTACCCAGTGCGTTCAGATAGATT 
GATTATAAGATCTCTCCTGAGCTTCTGATTTCACTGGACTGGGGTATGGCTCAAGCTTCAATGTTTATTTTTTAAACTCCATCAGG 
10 TTGTTCTAATAAACAGCTGTGGTTCAGAACTACAGCCCGTAGGAAAAATATCCAAATGGCTTTTGCTGAATATGTTAAAGCTGTTA 

TGATTTTACTTTAATTCATTTAGTACCATGTTTTGGAAAGTCAGTTAAAATGACTTTTTATACTCAGAAGCAGGGAATTATGTTTG 
GGCTGTAATTCATTCTGACAAGGCAATTTTATAAGTAACACTTTCACTGTGTCCACACCATGGTGCTTATGAAAAArATCTGAATG 
CACATATTTCTTGTTATGTTTTCAGAGGATATTCCTCAAAGCAGAAAGTGAAGAAGAAATTTTTGCGCATCTGGGATTGGATTATA 
TTGAACCGTGGGAAAGAAATGCCTAGGAAAGTGTTGTCAACATTTTTTTCCTATTCTTTTCAAGTTAAATAAATTATGCTTCATAT 
15 TAGTAAAAGATGCCATAGGAGAGTTTGGGGTTATTTAGGTCTTATTGAAATGCAGATTGCTACTAGAAATAAATAACTTTGGAAAC 

ATGGGAAGGTGCCACTGGTAATGGGTAAGGTTCTAATAGGCCATGTTTATGACTGTTGCATAGAATTCACAATGCATTTTTCAAGA 
GAAATGATGTTGTCACTGGTGGCTCATTCAGGGAAGCTCATCAAAGCCCACTTTGTTCGCAGTGTAGCTGAAATACTGTCTATCTC 
TAATAAAAACAGGAGGAAACAAGATGATGGAATCTGTTTTTCTTCACTCAAATATTATAAACTATTTTAAAACACAAGTGTAACCA 
AGTGGAAGAATAAAGAGCTTACAGTTTGTCTTAAGGGGACAAACAGGTTTAATTAGAAGATGCAGAGATTCCAGAGGGGATTTGGG 
20 TCCGTTCTGGAGCTTGTGGAGGAGGGGTGCTGCCTCTGGACTGGCTCAGCTCGGCTCAGTGCCTGCTCCTTCCCGGCCATCATACA 

GCTGGTTCCCTAAGCATCCCAGCACAGGACCACATAAAGGATGTATTCTCCCTGCCATCGTGCTGAAGGAAAGACAATGTCCTAAA 
CCATCAAAGAAATATCTCCCTCTTTTTTCCATCTTGGAGCTTCTGTCTACACCTTATGGCTCAGTCTCTCTCAGGAAGTCAGTCTC 
TCTTGGCTTCTTATCTGAGGGCACCCAAGGGAAGGGAGGGAGCCCTGGCTGAGGGAAATTTTGGAACTCCCAGGCTCCAGACCCAT 
TCTTTCCTCCTGCCTCCTCCAGGAGGCATAGACCCTTTGCCTTGAAGGGAGTTAACAGGTCATCTGTTCCAGCTGCTTCCGTGTCT 
25 TCAGCCTGCTAAAGAGCTGGGAGGCCCATGACGACCGTTTTCCCTTCCTTCCAGTCCCTCTGGGAAGAGGATATTGGGAGATACAA 

TACCTTrTGGCTATTGTGACTAATGCTGCTGTGAACATTGGCCTACAAGTATCTGTTTGAGTCCCTGCTTTCAATCCTTTTGGTAG 
GGACCTAGTAATAAAATTGCTAGATTCAATGGCTATTCTATACTATGTTTAACTCTTTGTGGAACCACTGTACTGTTTTCCATAAC 
AACTGCACCGTATTACATTCTTAACCAACAGTGCGCAAGCGTTCCAATTTCTCCACATCCTCAACACTTGTTATCTTCTGCATTAT 
CTGTTTTATAATAGCTGTCTTAATGGGTGTGAAGTGGCGGGTGAAAACTTITGCCCATCCTGGAACCCAAAGACAGTCCAGGCTGA 
30 AACTAACACACTGAAAGGGCCTCAGATGGTGTGTGTGCCTGTCACATCTTGAGTTGATGGCTAAAAAAAGCTGGGGACAACAAGAG 

GGTGGACAGCAGCCACCCCCACTGGCCTCAAATCCCAAAATCCACAAAGTATTCTAGTCTTTTCTGCTGCCCAGTGTTTCCCAGTT 
ATGACATTCAAGATTATTCTAGGTAGTAAGTAGATGAATATTTTCATACTGATATAATCAATAAATATTTATTGGGTGCTTACCAT 
GTCAGTCATTTTTCTAGGCACAGGGCATAGAAAAGATAACAAAACTGTCAAAAATCTCTGCCTGTATGATTATAAGCATAAAGCTT 
ATGTTCTAGAAAGGTGTTTATTTGTGTTCGAAAGGTGTTAAGAAAATGGTTCCTTATTGATGGTAGTGATATAAAGCTTCCTTTTT 
35 GGAATAGGTTTATTTATATAAGAAAAGCGACTCAAGGTCAGGGAAATCATTTAGGAAATATTACCAGTGAAATGGGGGAGTGGCAA 

GAATGAGGAGAGAGGGACGCAGGTGGCTGACATTTGGGAAATGTGCAGGTGGCCTTGTCGCCTTCACTGAGCAACTCCCCAGCCCT 
GTTCTCTGGAGGTCCCCACCACACAATAGCCCCAGGAGGTCCATGCCAGAGGAGTTTCCCCATCAGAGAACCTCACAGATTCTAAA 




40 TACCAGAACTCAGCCTTCGCCTGTGCCTCCTACTTTGGCAGCAGAGCGCCCTCTGATGGCTGACAGAAGAATCCTTGGAGGCAAGC 

ACAG TATG ATAT AGCAG ATCAAGTAGGAAG CAG ATT ATCTGTT AAAAACATTGGAACTATATGTAAGAAG CCATGGATC AC CG ATG 
CTCTATTTGTTCACTTTTTTCCCAGCCTTTTAAATCTGTGTTTTArTTGGGGTAGTTTTTATTGCTGTATCTTCAAGTTTACTAAT 
CTTTTCTTCTGCAATGTCTAGTTTCATTAAACCTCTCCAGTATTTTATCTCACACATTATAGTTTTCATCTTTAGATGTATGATTT 
AGTTTTTAAAAACTATCTTCCATGCTTCTATTTAACATATTCAATTTTTCCTCTAGCTTATTAAATACATGGAATATAGTGTAACT 
45 GTTTCAATGTCCTTGTCTACTAATGATATCATCTGTGTCAATTTTGAGTCAGTTTCTATTAACTGAGTATTCTCCTCATTATGGGT 

CACATTTTCCTCCCTCTTTGCAAGCTTGGTAATTTTATATTGGATTCTAGACATTGTGAACATTGTGAATTTTTTCCTGGATATTT 
TTGTATTCCTGTTAATATTCTTAAACTTTGTTCCAGGATGTGGTTAATTTACTTGGAAACAGTTTGATGTGTCCTCATCTTGCTTT 
TGAGCTTTGTTAGGCAGGACTCATCTTACTTTTGAGCTTTGTTAGGCAGCACTAACGTAGTCTAATCCAGGGTTAATATTCTTCCC 
CACTACTGAGGCAATACTTTTCTCAGTGTTCTGCCTGATGCCTGGTGAATTATGGTGTTTTCTACTCTGGCTGTTTGGGAACAGGC 
50 ACGGTTTGTGGCCTCCCACTGAGAGGCCTGGCCCATTAGAGCTTAGGGTATTGTTCCCTCTAATCCCTTTGTGTGGTTCTTTCTCC 

AGCCTTGGGTAGTTTTCTCACATGCATATGCTGATCAATGGAATAATCAAGAGGTCTCCTCTGTCTCTGTGCAACTCTTTCTCCAG 
T ACTCTGCCCTG CAAATTCTATTC ACCTTGGCCTCCATGGACTTCCAG CTC TATCTCACTAACAGCATGTGCAAAAGCCATGTGGT 
GCAAGGACCATGGTGTCAGAGAAAAGGCCCACGTGGCAGGAGGGCCATGGCATAAAATGAGCAGAGAGAAAGCTCTTGCAGCTGGA 
GGTTCCCACGTGTCTGAGTTGCAGAGAGAAAGCCTATGTTTGTGGACAGACCATGGCATCTGAAGGGCAGAGAGGAGGCCTAAGTG 
55 GTTGGGGAATAGAAACTAGAAGAGGTGGGACACAAGACTAGGCTTTCCCCAGCTCTCAAAACAAAGACCCATATCCTTACCTTGGC 

TTTCATAAGTGGGTAATCCCTGGCCAGGTGAGTCAACAGTAATCACTGTTTGACTCTTCATGACAAAATCAGTCACATTTATGGTA 

gaattttgtcaacatggtttgttctcgctcacaatcaaatctttcaaatcattttagcctggaaatgaaagtctatgataaactga 
ttctctttcattataaatcagattttaagccccaggttacactcaccctgtcctccagaggcccccttcagttttagaaatagttc 
tacagcctattggacaaactcggccaacttccaaaatgttccccagtctcacctgtccagttttagtatttttcaccccttaactt 
60 attggagttcaggtagcctctctataggatggaggagagaggtttttttctgagttttacttggaggtacagcactttaatgtatg 

ccctgacataaccagacatttcagccatttggaattctcagaggattgaagtgctatgcccatttctccttctcctctaacttcag 
gtaaaggaaaaagaagaagagtatagattcttatcttatttgagcccgagagagatagttttatgtctttgagcttagaggcaaag 
cacctgtataaaagctttcctgatattatttccttggatggagattcacattcaattgggtagagaaacgtttccacaaacaccca 

GTTT AGCATTTTCATT ATGCCC CCAACATTGTCTT AGG ACCTGG CAGATTGTCTG ACATTGGAAGG AAG CCAGTGCACATTT GTT A 

6 5 aatcaattcacgcattaagcaataattctcatcaagatggtgggagggcaaaggttatatgacttcacaatctttcaaaaattagt 

TATCACTTTTTGGTCTTCAATTAACATCG CAATGTTGCAGGG AAAAACGCCTTAAG CAAAACTAAT AATTGTTATTTCTTGG CAAA 
ATAAAGAAGAAGTGAGTATCTGTCTCCACCAGCAAAGTCAGGAACTGAGAAGAATCATAGAGGGTATAGAAGGCTGTGCTGATGGG 
AGTGAGGAACAGGC AGGCAG AAG G AGTGCTTTGCAGGGTTTGG GGAAAAT CAAAGTAG AATGTTTGG ACTGG ATGG ATGT AACTTT 
ATAGATAAACCAATTCAAACACCAGATGATACAGGAGGAAATGAGACCCACACACATCGTGCAACCTGACTAAGGTCACTTAACTT 
70 ACCAGCAGCCCTGGGTTAGGGAAGCAGAGCTTCTGACTTTGGGTCTCATCATTTTGCTTACCACACAGAGCTGCCCTCCATGAAAG 

ACTGAATGTCTTCTAGCCTGGCAGAGAAAGTGCCAATATCGGGAATATCCCTGGGATAATCTTGGTTCCAGGGACAGAGCCAATGT 
TCTCTAATATAGGCAAAGAAAAGCCACAAACATTTTGTAGGTTCATAAGAATGGCCATTTTACTTTTCACTTCATTCCAACATAAG 
TTCTTGTGTATCATAGCAGAAGTAAATGACAGAAATGCTGAACCTTTCTAGTTTAATAGAAACAATGTTTAAATATTCTAAGCCGT 
GGATTATAAGTAGAATTAAAATAAGTGATCCAAAACACAAGTCATCCCTCACTTTATAGCTACATGGCTTAGTCACATGCATATTT 
75 CAATCCAGCCTTACAACCACCCCATGGGCTAAAAGGATGGAGGATGAGAACTGCTGTCTCCACTTTACAAGTACAGAACTGAGGCT 
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ctggatgatcaacaatcggcccaagggctgacacctataagtatcaaagccaaggccacggctgagttctcagtaaatccaaggtc 

CTTCATGACATGTAGGAGGAAGTACAAGCACCAGGATGACTGGGAATGTCrGTTTAAAAATGGCTAAATCTGCTTGTTTAAGGTAA 
TTAGATCCAGAGGACTTGGCACAAAACTGAGTTTCAAAAGGGGCTTTGAAGAGCAGGTATTGACATGTGGCAGAGATTGGGTTCAT 
AGAACATGTTCTTGGTTATTCAGGGAAGAGGGGCATGTTTCTGAGTAATCAGAAGCCCTGTGTGAGAAAGGAATATTTTCTAGGAT 
5 ATCTGTGrGGCTCATGGAGCTGCTGGATGAACTTAAGATGCCCTGGACCCAGGCCTTCCCACTGGGAGGCCTGGCCTGCTAGAGGG 

CAATGGCTATACATGGGGGAACCAGGCTGCCTGGAAGCCTCCTCATGGGAGTGAAAGTGAAAGCCTGTCCCAAGCTGGCTGAATGG 
CAGGCACGTTGCTCCTTGGCCCATTCCTGTGGTCCTGTCTCCATCCCCTTGGGTCCTCTTGATTTTTCTTTCTGCCAAACAGCTTT 
CCCCTAGATATCCAAGGACTTGGTTCTTTTCTCCAAGTAGACTTGGTTCTACTCCACAGAGTAGATACAGCCCTCATTTCTAATAA 
TCTTTTGGAAAAACTCTTGCCTTCCCCGCGGCCCCCCATCTTTACTTTCAACACACACACAGTCCGTCGCAGAACTGCCCTCCTTA 
10 AATACTCTCTGATTACAGACACAAGTAGGAGCAATGAATGATGTGTCTCCTAGGCCAGGTGTGTGGTAGGGTAGCTGACACATGTT 

AG AAGG AAG T CT G C C CAAAG AC ACAG AGG AAATG AAACT CAT ATT GAAG G C AAAAG AAGAGT ACAG AAG AAAAAAAAAAAAT GG C T 
GGGGATGGATTGGAAAATGGGAAGAGGAGTTACTGGGATAAGAGAAAGCTGGAGGGTGGCCTCTCCTGGAGTAATCCACCCAAAAT 
AAGGCAACCTGGTTATAGTTTGCCCAATAGGCTCAATGGGCCAACACCACTTGAAGTAGCCTCTCCTTTTCCATTTGGCCTCCTTG 

gagacagtcctcagcaagctgaagcggcaatgctatgcgtgggcttaagggctcttgtttaatctgaagcctttaaaaaataaaat 
15 AAAAGAAGTTGTAACTTTAACAACTATCCCTAAAGCACAAAAGTTAAAGTTATTTGAGGAACTGCCATCAGAGGTATCATAATGTC 

ttactttaaaaattaagcaaaatgtttcattgtaaagacaaagtgttgtttxaatatgaaacatgaatttccatcaacattaacat 

CTTTAAGGTTAAATGTAACACCACCAGTCTCTGTATTTGGAATTCGGAACTTGTAAGAAACTGCCTTTTCCTGATTCATATGAGGA 

cacgatcacacctagattggaagattcacatactaccagcaacacctagaatcatctttagataacaatttggatcataggccatg 
gagaaagtttgtcctaaatgttcccttgtgtggccctgtgactatggggaacaaatgctggtgattagctgttttatcaggcaagc 
20 aatatgggaagaggtaggaagaaggtggtagagagagagaactaacattttgactggcaactaagtagcagacacttccctttatt 

tcttatttaatcttttcaattatgacatgaggcaaatatttcccctcctttaaaaaagcaaaaactgaggcttgaaaatgttaaac 
aacttctccaaagtcgtacagctgctcagtggtaggtgtgacttaagagtccgtattctttccactgctgtgtgacatgattgagc 
caggtgcttccctgtggtcagggaatgtgtggctccacatggttcctaccctgagatattcagaaacaattaactgcttcctctca 
cacatcctgcataagtttcatttgtatcccaacttgcaccaggctgacctcagcaacacttccatgaaagtcagatctgatggctt 
2 5 ttttgagaaaaaggatatgaaaaaaaaagatgagaaggcaagacactcagaaaccaagcccctttcccaaaatgacaaagaaaagc 

aaattcccactgggagcaggaataggatctaaggaccccatctggtgagtcacatgtactaactaaagcacaagatctgagagttg 
gaattaaccatgttggggatgtcccctaaagagacaaatcagccccaaagtgttccagagctgtaaatgaaatttggattgattaa 
gaagcagcttggcatctttcctctccaagtacaaaaccctgggttttcaaccctgttccagtgccaggtctgctgctccttgactg 

AGCTGCATCATTCCAGGCTCAGTCTGGGCACAAGCCACCACAATCCCCTCCTTCTTTCCATTTCTATAGTAGGACGGTAACGGTCA 

30 tgcacaggttcctcgcttcctgctacagtcttcacatatatgtgggcctcttgtgctcccatcgtattcttctcatgtgtgggtga 

TCTCCTAGGATTCTTAAGGAAACAAATAGGTTTTTTAAAAACTACAGCAGAGAATTCTTTCATACAAGATGGACTAACAGCAACCA 
CATTG AC CCT CCCACCTG AAATAAC CAAAATCAG AC ACAACATTTG AAGC AAT AGTTTTC AAG ACACTAG ACAACAGG CAAGGAGG 
GACAATGGTCCTGG AGAGAC AGAAAAC AAAT GAGG AGAG ACCCACAATTACCTGATCTT ACTG CTTTG GGAGAGCTTT CAGG CCAC 
TCAACTATCTTTTGTTTATTGTTAACAAAGTTTCTCATTTTTTGTCTTTTAACTGTTAATCTATTTGTGTATTTATATTTAAAGTG 
35 AGTTTTGTAGGCATCATATGATTGGACCTTGTTTTTATAGCCAATGTGAAATCTCTTCCTGTTAATTCGGGTATCTAGACCATTTA 

catttaatgtgatcattgatatggttgggtttaaatctaccatcttgctatttgttttctgtttgttctacctgtttgttgtgtct 

TTTTAACTCTTTTTCTACTTTATTTCATATAGATTTTAGAAGAACCTCATTAAGTTCCATGAAAAAAATTGATTGGGATTTATATT 
G AAATT ACATCTGTTAT ATAGATCAACATTGTTTGACAT CGTTATGTTATTAACACTTTCTATC C AGG AGCATAGT ATG C AAC CCC 
CATTATTTAGGT ATTATT T AATGGGTTTTTTAACCAAAGTTTTATTATTTTCCATAAAGGTAT TACAT ATT TTTG TTAGATTTATT 
40 CCATAGCATTCTACATATTTTAATACCAATTACCATCACAAATGGTAATTTTTAAAATCACTTTTTCTAATTGTTGTTGATGTTGA 

AAGTATAAATTACTTrTATATATTGATTTTTGTATCCAGTAAACTTGTTAAAATTTCTTGTTAATTCAAGTAATTTTTCTGTAGAT 

CTGGAGTGTGATGGTGTGATCTCAGCTCACTGCAACCTCTGCCTCCCAGGTTCAAGTGATTCTCCTGCTTCAGCCCCCCACGAAGT 
AGCTGGGATTACAGGCACCTGCCACCACACCTGGCTAACTTTTGTGTTTTTAGTAGAGATGGGGTTCACCATGTTGGCCAGGCTGG 
45 TCTAGAACTCCTGACCTCAGGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGAGATTACAGGCGTGAGCCACCGCACCCAGCCAG 

ATTTAGCTTTTCTATGTCGACAATCATACCATCTGCAAATAATGACAATTTTGTTTCTTCCTTTTCAGTGTTACACTTTCTAATTT 
TTTTTTTTGAGATGGAGTCTTGCTCTTGTCACCCGGCTGGAGTGCAGTGGTGCGATCTCAGCTCACTGCAACCTCCACCTACCAGG 
TTCAAGCGATTCTCTTCCCTCAGCCTCCCGAGTAGCTGGGATTACAGACGACCGCCACCACACCCAGCTAATTTTTTGTATTTTTA 
GTAGACACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCAGATGATTCACCCGCCTCAGCCTCCCAAAATGC 
50 TGGGATTACAGGCGTGAGCCACTGCACCGGACCTATACTTTCTAATTTTTAAAAATCCTACTTCATTGACTAGGATCTAAAGTATA 

ATATTGAATAGAAGTGGTGTTAGTGAAGATCCTTGTTTTATTTCTGATCTAAAGAGAATGCTTTCAACATTTTACTGTTAGGTATG 
ATGTTAGCTGTAATTTTTTGAAAAAGACATCTTTCAAGTCAAGGAAGTTCCCATTCTATTTTTAATTTGCTGAGAGTTCATATCAC 
TGTTAAGTTTTTTTGAACTTTCTTCCCCTATTGAGATGGTCACATGAGTTTTCCATTTTAGTTTGTCAGTAAAATAAATTATATTA 
AATTGATTGTCTAATATTAAAGGGAGCTTGAATTTCTGTTCAGCCAATAAAAATGCACTGAGAACCTCCTTTGTGCTTGAGCTTCC 
5 5 TCTTGGTCATCTCTTTTCTACATGTGCTCATACTGTGCTTCTTTTGGTGA 

HUMAN SEQUENCE - mRNA 

ATGGATCCACCACGAGCGTCCCACTTGAGCCCTCGGAAGAAGAGACCCCGGCAGACGGGTGCCTTGATGGCCTCCTCTCCTCAAGA 
CATCAAATTTCAAGATTTGGTCGTCTTCATTTTGGAGAAGAAAATGGGAACCACCCGCAGAGCGTTCCTCATGGAGCTGGCCCGCA 
60 GGAAAGGGTTCAGGGTTGAAAATGAGCTCAGTGATTCTGTCACCCACATTGTAGCAGAGAACAACTCGGGTTCGGATGTTCTGGAG 

TGGCTTCAAGCACAGAAAGTACAAGTCAGCTCACAACCAGAGCTCCTCGATGTCTCCTGGCTGATCGAATGCATAGGAGCAGGGAA 
ACCGGTGGAAATGACAGGAAAACACCAGCTTGTTGTGAGAAGAGACTATTCAGATAGCACCAACCCAGGCCCCCCGAAGACTCCAC 
CAATTG CTG TAC AAAAG AT CTCC CAG T ATGCGTGTCAG AG AAGAAC CACTTTAAACAACTGTAACCAG ATATTCACGGATG CCTTT 
GATATACTGGCTGAAAACTGTGAGTTTAGAGAAAATGAAGACTCCTGTGTGACATTTATGAGAGCAGCTTCTGTATTGAAATCTCT 
65 GCCATTCACAATCATCAGTATGAAGGACACAGAAGGAATTCCCTGCCTGGGGTCCAAGGTGAAGGGTATCATAGAGGAGATTATTG 

AAGATGGAGAAAGTTCTGAAGTTAAAGCTGTGTTAAATGATGAACGATATCAATCCTTCAAACTCTTTACTTCTGTATTTGGAGTG 
GGGCTGAAGACTTCTGAGAAGTGGTTCAGGATGGGTTTCAGAACTCTGAGTAAAGTAAGGTCGGACAAAAGCCTGAAATTTACACG 
AATGCAGAAAGCAGGATTTCTGTATTATGAAGACCTTGTCAGCTGTGTGACCAGGGCAGAAGCAGAGGCCGTCAGTGTGCTGGTTA 
AAGAGGCTGTCTGGGCATTTCTTCCGGATGCTTTCGTCACCATGACAGGAGGGTTCCGGAGGGGTAAGAAGATGGGGCATGATGTA 
70 GATTTTTTAATTACCAGCCCAGGATCAACAGAGGATGAAGAGCAACTTTTACAGAAAGTGATGAACTTATGGGAAAAGAAGGGATT 

ACTTTTATATTATGACCTTGTGGAGTCAACATTTGAAAAGCTCAGGTTGCCTAGCAGGAAGGTTGATGCTTTGGATCATTTTCAAA 
AGTGCTTTCTGATTTTCAAATTGCCTCGTCAAAGAGTGGACAGTGACCAGTCCAGCTGGCAGGAAGGAAAGACCTGGAAGGCCATC 
CGTGTGGATTTAGTTCTGTGCCCCTACGAGCGTCGTGCCTTTGCCCTGTTGGGATGGACTGGCTCCCCTCGGCAGTTTGAGAGAGA 
CCTCCGGCGCTATGCCACACATGAGCGGAAGATGATTCTGGATAACCATGCTTTATATGACAAGACCAAGAGGATATTCCTCAAAG 
75 CAGAAAGTGAAGAAGAAATTTTTGCGCATCTGGGATTGGATTATATTGAACCGTGGGAAAGAAATGCCTAG 
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HUMAN SEQUENCE - CODING 

ATGGATCCACCACGAGCGTCCCACTTGAGCCCTCGGAAGAAGAGACCCCGGCAGACGGGTGCCTTGATGGCCTCCTCTCCTCAAGA 
CATCAAATTT CAAGATTTGGTCG T CTTCATTTTGG AG AAGAAAATGGGAACCACCC G CAGAG CGTTCCTC ATGGAG CTGGCC CGCA 
5 GGAAAGGGTTCAGGGTTGAAAATGAGCTCAGTGATTCTGTCACCCACATTGTAGCAGAGAACAACTCGGGTTCGGATGTTCTGGAG 

TGGCTTCAAGCACAGAAAGTACAAGTCAGCTCACAACCAGAGCTCCTCGATGTCTCCTGGCTGATCGAATGCATAGGAGCAGGGAA 
ACCGGTGGAAATGACAGGAAAACACCAGCTTGTTGTGAGAAGAGACTATTCAGATAGCACCAACCCAGGCCCCCCGAAGACTCCAC 
CAATTGCTGTACAAAAGATCTCCCAGTATGCGTGTCAGAGAAGAACCACTTTAAACAACTGTAACCAGATATTCACGGATGCCTTT 

gatatactggctgaaaactgtgagtttagagaaaatgaagactcctgtgtgacatttatgagagcagcttctgtattgaaatctct 
10 gccattcacaatcatcagtatgaaggacacagaaggaattccctgcctggggtccaaggtgaagggtatcatagaggagattattg 

aagatggagaaagttctgaagttaaagctgtgttaaatgatgaacgatatcaatccttcaaactctttacttctgtatttggagtg 
gggctgaagacttctgagaagtggttcaggatgggtttcagaactctgagtaaagtaaggtcggacaaaagcctgaaatttacacg 
aatgcagaaagcaggatttctgtattatgaagaccttgtcagctgtgtgaccagggcagaagcagaggccgtcagtgtgctggtta 
aagaggctgtctgggcatttcttccggatgctttcgtcaccatgacaggagggttccggaggggtaagaagatggggcatgatgta 
15 gattttttaattaccagcccaggatcaacagaggatgaagagcaacttttacagaaagtgatgaacttatgggaaaagaagggatt 

acttttatattatgaccttgtggagtcaacatttgaaaagctcaggttgcctagcaggaaggttgatgctttggatcattttcaaa 
agtgctttctgattttcaaattgcctcgtcaaagagtggacagtgaccagtccagctggcaggaaggaaagacctggaaggccatc 
cgtgtggatttagttctgtgcccctacgagcgtcgtgcctttgccctgttgggatggactggctcccctcggcagtttgagagaga 
cctccggcgctatgccacacatgagcggaagatgattctggataaccatgctttatatgacaagaccaagaggatattcctcaaag 
2 0 cagaaagtgaagaagaaatttttgcgcatctgggattggattatattgaaccgtgggaaagaaatgcctag 
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Table 37 

MOUSE NOMENCLATURE 
ICSGNM Znfnlal 

Cel era mCG3994 

5 

HUMAN NOMENCLATURE 
HGNC ZNFN1A1 

Celera hCG173$622 

10 MOUSE SEQUENCE - GENOMIC 

TTTAGATAATTTTCTGTTGTATCACATTTTCCACTGGTAAATTTGGAGCAAATAAAATTCCACAAGATGGCTCCCTTTGACCTAAT 
GGGGGGAAAAATGTTTAATTTATCATCCTTTAAGAGACATGGAAATGAGTAGTTGACCTTTTGTAAGCTTATGTGAGACACTCTAA 
AAAGTGCCCCAGTGTTCTTAATGGAAACTAGAGGAAGCCATCGACCCCCTAGTGCGAGCCCCACTTTTAGCCTGGAAAAAAAAAGT 
GGCCTTTTCTCCCTTGTTTGTGCTGAGTTTTGGGTAGAGTAGAAAACTAAAGTGATAGAGACCTTTCATAAAAACAGATAAACTGT 
15 GTCTCTCGCTTCATCAAATGAAAGCCAGCGGCTACGTATCTCAGGTCCCGGAAGCCAAGGTTGGCAGTTAATTTGTAAAACATGGT 

TTGGAAAGTTCAAGTTCTTCTCCAACCGAGAGTGCGCCAGTGCTTTATCATGACGTTATATGTGAGGTTATATGTGTTTGATAGAA 
TTTAAACGATTTTCACTTGAATTAAGAACATCCAGGACTTTTGTCAAAGTCATGAACTTTTCTGAAAAGGACTTGGAGCATTGAAA 
ACTCATTGTTGCTGTCTGTTGGGAGACTGCAGAACAGGCATTAAAACCGAGCTTCCCTGTGTTTGGCTTTCTAAAGAGCAGTTTCT 
GCCCTATTATAAATAGACACGCCGATTTTTGTAACTGTACAAATGAGGAAGTTGTGAGGTTCCATGAGGCTCAGCTGATGACCCTT 
20 GTCTCCTGGGTTTGCATGAGGACCTTGTAGGCTGAAGGTGAAGGATTATAAAGCCGTCCAGATAGCCTGGGTTGGGTGGGTACATG 

TTACACATTAGCCTCAATCTTGTGCATGGTGTGTTGTATTGGCATGACTATCATGAGGTCTGGGACAGGGGACCCTGCTTCCTAGC 
CATACCATAGAATAAAACTTTTTAGAAATGTAGACATTCCTTAGGATCTAACTGGAAGGCCAATGCAGGTCGTCAAGTGGCATTTT 
TGTCATTGTTCAGTTTATTGTCTGTAGTTGTTATCATATAACTGATTTTCCTTCTGTTGACACTACAGTTGTCTTGCTTATCCCCG 
TAGAAGTTGGGTGAGCAAGGGTAACTTTCCAAAGTACTAAAGCCATTAAAAGACCATGATGTGACTTAGGGAACTCAGTTTTTAAA 

2 5 TCTAAGTTATAGTACTGTAAACATAGTTTTGAAAAAATAAGAGAACATATAACAAATTAATATTTTAATAGTTTTTATTAAAAAGT 

TATTTCATTTTAAGTGACTATGGTTGATTTTTATAGGTGCCGTCAATAACACCAACATCAGTTTCAGTACTTTCTGGAAAATGGCC 

ACAGAGTCCATGTGGCCTACCCTAAGTGACAGCGAGTGACAATGAGCTGGCAATCAGTAAATCATGCTCCTCTCTGGAGCAAAGAC 

TAGATGCTCCTTAATAAGGCTGGGGTGTGCCAAAGTGGCCTTTTATATTTAAAGAAGCAAAAGGCCAGTGTATGTCACAACAAACT 

CGGTGATGGTGCTGGCCTGGAGCGTGAGCAGCATCCCATCTCGTTGAGACGATGAGTAACATGAAAAGCATGTATGCTGGGACCTA 

3 0 GGAAGTTCTTCTCACTATCACAGTGAACAGTCAAGTCAGAGCACCTTCTCAGTTCCACTGGGTCAGTCTGCGTGTAAGGACTTCCA 

AACAATAGGATACCTCTATGAAGCTCTGTGTGGCTTAACTTCTTTAGGTCCAAACAAAATAAAGCCTTTGGCAAACAAACTGGCCC 
AAACCCTTTTAGCTAAAGTAGAATAGCGTTGTAGAAACACCCGCATCAGAGTGCACTTGCTTAATGTTATAGATGTACACGTGGTT 
TCCCTCCACCACATACAGCTTTAAGGTTGTATTTTCAAGTATCCACTTGACTGAATTTACTTGTATGTCTACATAATTTCACTGCC 
GAAAGTCACAATGAGATATTGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfWNNNNNNNNNNNTTACTTGGGAGAACCG 
35 AATTCTACCGTCTCTTCTAACAATTACAAACTATCAGCACTTCGGGAATTATCTGTGTGGATCAGTCTTGTGGAAACCGTTGCTGT 

ATTTTAAAGATAGAAATCTCATTTGTGCTGCATCTCCCTTCCATCACACTCCTCTGGACTACACGTAATGGTCTTCTACAGCAAGA 
GGGCAGAAGACAATGCTTCTCAACTTCGGTTTTCCGCCTTAAATGATGAAGTGTGAAAAGCCACTTATGTTTAAGGGAGCTACTTA 
AGAAGTGGCCAGTGTTGATGGTCCAAATCAGAAAGCATGCTAATTGTAACTGCGTGCCTCTCCTCAGTGGCTGTGAGTGGGTGGCT 
AGTATGGAGGTTAGAGAGGAAACACAGCCTTGTTGTGTGATCATGGCTTACCTGGGGGAGGAGAGAGCCAAGGCACCACTGACTGT 
40 CATGTCAGCACACATGTGAGCCTCTTGCCTCCAATTCCATTGTCTTTCTTATATAAAATCTACCATCTTTCTTGTTTTTTGATTCT 

AGCCTAGGGATTCACTCTGATGCCCAGCCTAGCCTGAAACTCATAAACTCATATGTAGCCTAGGCTGCTAGTCCTGGGATTACAAG 
GGTGAGAGCTACAGTGCCTGGTTCCACCATTTTCTATTACGTGTCACAGAACAGGTACTCAGTGTTGCCTTCTAATTGGGAAGCAA 
TCTTTATTTTATTCTCTCTCTCTTTCTTTCTCCCCGCCCCGTGTGTGTGTGTACCTGTGTGTGATGGTGTGCATGCATATGTATAA 
AGGCCAGAGGTCAAAATGGAGAATCTCCCTTATAGTTCCAGGCCAGAGTCTGCCCCTGACTGGCTCAATTGGCTGTCAATCTAGCC 
45 TCACTGCTCTTTTGTGCCCACCTCCCCAGCACTGGAACTACAGTTGCCTTACTGGGCTTTCTCTGAGGGTTCCTGGGATTAAACTC 

AGGTCCTCACATTTGCCTGGCAAGCGCTTACTGACTGAGGTATTCCTGTAGCCCCTTGGCTGCATTTTTAACAGACTTCCTCATTT 
CCCTTTGACCCTCCTTCATATCAGTTTCTGCCCACAGAGGGGAAAATGTGAAGCCAGGGCTGCACATCTGAGTGATTTGCCTTCTG 
TGGCTTAGCTGACTGGGGGAGGAGGGGCGTGGGGAACACTAAATTGGATTCCTATGCTCCTGTTTAAATCTTGTTTTTCATTGTGA 
GTTGTACCAGCAAAGCTCTGGGAGATAATCATGAAAATGTGTAGATTGGCAGCTAATTTTTGAAAAAATGAAAAGAATCAGAGATG 
50 AAATAGGAGCGCTCAGAAGTTTTTATGTTCTCCCAACCTGTTTTGTCAAATTGTTACACAAACCTAGAAGGTCTCTGACTAGATAC 

AAAGACGTCGCATATTGCTGCTCTTTCTCGTGGAGCATCCCTTTTGAAAACTACAGAGTAATTCACAGTGATGTGATAAATTTGCA 
AAAAAAAAAATGGAATCTTCAGTGTATAGATGAAAAGACATGTCTTTCACAGAATCATGTGTTTTATTCAAGAGGTCTGTGACCTA 
GGCATGTTTAATAGGTGATAGTCCCGAGCTCAACCCTGTCTTCCACATGCACATTTACTTCCTGCCTTCCGAGAAGGACTTTGAGT 
ATTAAGTGGCTAGTCCCAAGTCTCCCTGGGACAGCTTCACCAGCAAGAAAGAAAACCACCAGGCACATGTAACTGTATGGCCAGAA 
55 TTTAGTTGCTGTACAAGTTCTGTTATGAGAAGTTTGTCAAGTTTCAGGCTATTGCAAAGAATGAGTTTATATTCTAGCCAAATATG 

AGGGGCACCTTCCTCTGTCTGACATTTGGATCTTGTCTCCACTGTGGTGTGTTTATGGAGTTCTTAGAGCAGGTAGGAAAGGCAGA 
CACTGTCATCTGATGACTGGAAGTTCAGAGCTCAGCTCTGCTATTTGTTGGTGGTGGCCTTGGGCAGGCAACCCTTGCTTCATGAC 
TCTGCTCACAGCCTCGGTCTTCTCTTCTGCAAAATGGAAATGATAAAGCAGATTCCTGTGACAAATCAGGATTGGCTGCCAGCTCG 
ATGCTGGACTCTGAGGCAGGCTGCCTGAGAAAGTGCTGGGCAAGGCAGGTTGTTCACAGTCTCAGGAAGCTCGTTAGCAGTTTAGC 
60 TCTCAGATGCCTCGCATGTAATGGGCTGCCTCAGAGGTGCCTGTACTCCTCCTTTTCTTGCTATAGACCAGGTTCTCAAGGACCCT 

TATAAACACAAAAAGTTAATGTACACTGTTTTTAAATCTCAGGACATTTTTCAAAGCTTATGGAAGTACAATACAGGCCAGGTAAC 
AGACTAATGTCTACTGACCTCCACTCCTGCCTACAGCAAGCTTTATATGCCATGTGCTTAGCAGTTCTCCTGATAGCCATATTGTC 
TGGGTAACTTGAAAAGAAAGATGTTTGTGGTTTCTGCCTGGCCTCGAGTTTTTTCATTTTGATTTAATAAATCTAGGCTCAGCTTG 
TGAAAATTCTGGGCCAGGCCCTGGGTTATGACATAAAGCACCACAGGAAGAGGTGCTTGCTGAAGGGAGATCGGCCAGCACCCCTC 
65 CCTTGAGGACTTGTTGAGGTTCTGGGCTCTACTAAGTCCTCCTCTGGGCCTTGCAAGTTAGACATGGGCCAGCACTAAGGAAGACC 

TGGCCTGGTGGCTTACCTGGAGACAGCAACTGCCCAGGGCTGTTGGATGCTTCTCCCAGGAGCCAGCCAGGTTCCAGCCTGGTGGC 
AATGGCCTCTTCGTGGCAAGAGGAAAGGCTCCTGGCCTCCCAGGAAGACTCCCATGGTATGTAGTTTTGAATGTGTGCTTCCTGCC 
CAGTCCCCAGAGCAGTGAGGTCCTTCCTGTGCAGTCTTGAAACCTGGCTCCCAGCCTCCTCTTTCGCGCCTCTTCTCTAACGTTGG 
TGATGTGTTGAATCCTTCTGTCTGAATCAAGGGAATGAAACCTGrTTGTCCCTGTTTAATCAGAAGAAGAGAAAAACAGTCAAGAA 
70 GGAAGAGGGTCAGGAGGGGAGAGAGGGAGACACAGAAATAAAGAGATGAGAAGAGAAGAGAGTTAGATGAAGAAGACAGGAGATGC 

AAAGAGATCCCGAGGGATGGTGGGGTTATAAGGAAGGCCTCACTGCTCACTGTCCTAAAGAGCCAGCCTTGGGCAGCCTCTGTCAT 
GCTGGCCTGCACTTATCTCTGCATCTATTTCCCCTTGTGCAAGATTCAGAACTGCCTGCTCCAAAGAAACAATAAAAGCATTCATG 
TTTAGAAGAACTGCCCAGGTGAGAGCTAGTTTACTGACATTGTGGCATGCTCTCCGGTGGGTTGCCTCTATCTGAGACTTGCTTGC 
TCTTCTCATGCAAAGTGGACCACCACAGCATGTTTCTGTGACCGGCTTATTCCATCCAATACCCCTGCCCAGACCTGAAGATGGTA 
75 ATAATTTGCTTTGGTGGTTAATTCCCTATAGTGAATGAAATCTCCTTGTTTTATTTAAGGCTGAGACTGTAAGATAACTGAGCTCA 



775 




\V0 03/008583 



PCT/USO 1/5 1291 



AACTATTTGTCTTTTTAAGTTTTTAAAATGTATTCGATTTCTCTGACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCATACA 
AGCACACATGGGGGAGGCAGTGTATGCAAGTGrATCTATGTATGAGTGTGTGTGCATGTGGCATGTGGAGGTCAGAGGATAGCCTG 
TGAGAATCAGTTCTCTTCTTCTACCACGTGGCTCGTAGGGAfCAAACTCAGGTTGCCAGACTTGAGGGCATCACCATTATCTTTTA 
AGACATCTCTCTGGCCCTTTAAGTCCTACCCTTCCCCCTCAGATTCCCTGTATTGCTTTCACATGGCAGCAGATGTACTTTGTAGG 
5 TGTTTTGTAAGCAGTGCCTGGTGGTCAGCAGAGTACCCAGGATGGCCTAGACTCCTTCAGGACACTTAGGGATGTCCTTTGTAAAC 

TTTGCCTTAAAAGAGGCCAAATGCATTTATCCCCCACTCTGCATTGGTAGGTTACTTCTTTAGTCTCTACCCCAAAAGATGCAGAT 
CTTTGGTTTTGGGACATTTGAGGGGCTTAAGAAGTCTCTGCAGAATTCGTAGGACACAGTACAGACTGACTCCAGCCCTTAGCTTA 
AAAATTATCAAGTACCTGAAACTGTTGTTCTGAAACAAGGGACCCTGCTGGCAACCATACTAGTCACAAGTCCAGAGAGGGTGGGG 
TTGAAAGTGTGCATGCAAATCTAAGGGAGGTAGACTGTGTCACAAGGGTCCATATGCCCTGGCTGGCAGGGAAGGGAGTCTGTCGC 
10 TAAGTGACCCACAGAGCAGCCATGTACAGAGGTGAGCTACTGGGATCCTGACATGCACCTGTGTTACCACAGTACCCACTGGAACT 

TGCTCCAAGCACTGTTGGTGACCTCACTTGTCTGTCCCCCTGAGGCATGACAGCTGGCrCCTTTGTCCATGAGATGACTGTTTGGA 
GAAGGGCAGGCACTCATACTCATGGGCCTGATAAAACATTTGTTTCTATTTGACTTGGAAGTAGCTTGGGTATATTATCTGGGCTA 
TCACTGCTATCATCTAGTGAACCAAGCCTTCAATGCATAGCCATTAAAATACAATAATGGCACTGTATAGTAGTTAAATTAAACAT 
TTTAGCAGTAC^^tfNNNNNN^^tfNNNNNNNNNNNNNN^^'JNN^^mJNNNNNNNNNNNNN^ 

1 5 NNNNNNNNNNNNNNNNNNNN^^WNNNNNNNNNNNNNNNNNNNNNN^J^ 

NtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNN>n^NNNNNNNNNNNNNNNNNNNN>^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNN>fttfNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnj^^ 

2 0 NNNNNNNNNNNNNNNNNNNNNtntfNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfcn'ntfNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNCCATCCACGTATACCATAAAATATATTAATGATAAAAAAGATATATAAAGTTTTAATTATATAGATAACA 

tcacaaaattacttatatagctatatggcatgtgtatgtatacatatataaaataaatactttcatatattaatataaaactacat 

25 GTACATATACCATGGCTTACATGTGTTCCGTGTTATATAAAACTATGTATATAGGTGCCCTTGCCTACACAGTTTCCCAAACAACT 

ggaatcccccatcaatttccaggtttcttttaaacgtaggcctcaacccatagccccataactgaaccaaagagatggagtaccta 

GAAAAAAAAACAAACAAAGGAACCTGACTTAGATTCAGCAGATAACCTGAGTCTGCTGACAGCGATAGATGTCTAGCAGACCACGG 
TGAGCACTTTCAATGAAGCCACCAGAGTATTCTACTGGACATAGATTTCTTATCGAGCTACTGAGTGTTGCATACTAATAACATAA 
CATCTAAGGGTACCCTAGTGCCCCGAGGTGTGGCCCAGCTAAGTCCACTGCATTCATTTTTCTCCCTCTCTGTCTCTAGGTCCCTC 
30 CCTGATATTTGTGGTAGTCTGTGTACAGTTTATGGAGCACTCACCTGGCCCACTATAAGGCAGCCTTTTCCTATGGGTGTTTTCAA 

TTCAAACCAAGATGAGGAGCCAGCCACAGGCCTGCAAAGCAGGAGGTTTGAGCCCTCTCCTGGCTTGTTCTGTGATCTCTGTCTGT 
GAGAGAACGCTGGTGGAGTCTGCAGCTAGAGCTGAAGAGTGGGGGACAAGGACAGAGCGTGTATTGCCCATCTGCCAGGCTGGAGG 
TGTATTCATTATTGATGGAGGTAGTGCGTTGCTGTTCAGATATGCAGCCTGCCTGGGTAAATGAGACATTCTTCAGCAAATTGCTT 
CGTTTTTTGATTGCTGATTGTACGCGTGTCACCAAGCTGACTCAAGGTTCATCGATGCATGCTCAGTAAATTAGAAAGAACATAAC 

35 tatggatcagccaagagaatgaattctgtgcctacaatgacccagggccatttaattttctgcttaattttgttgcagtcagtttg 

CATTTTGGGTTATTATGCAGTAGGAAATTAACAATAAATAACAAATTTGGTCCTCCTGTGCTTGTAATGATATTTTTATAAATCTT 

tgtaatgctgtttt t taaaggatcaaggtctgtgctaggctgataccccagcaagtatgtgaagaggaaaatgcattattcttgct 
agatagccttgttgttaaatagcataagcgtctctctctctctctctctctctctctctctnnntjnnnnnnknnnnnwnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnntccctccccatatttttggtttaaagtaaaatccatttctctcttctcttctcagataacct 
40 gaagacaatggatgtcgatgagggtcaagacatgtcccaagtttcaggtgagaccttgggtgatagttgtatgtccagaagttgtg 

CT AGCTGTCCTTGGGG AAG CTAGCAAGGCTGCCATAAAAGAAAAGG CTCAG AG CGACG TGTGT CTGTGTTCAGAGAACTTGAACAT 
AAAAACCTCCCAAGTGAGATTAGGTAGTGTGAACTCTAACAGCAATTCAACCCGGATTAAGGAAATGCTGTACTTTTGGAGACAGT 
TGTAATAGATTTGT CTACCAAACAT ACAG AACACATG CCAAAGGTGGCATTT AAAAAATAAGAG ATG AG AGAGGAAG AGG AGGC CA 
CAGCAGCAATGAAAAGAAAGCCTAGCCAACGACGGAGCCCAGTTCAGAGTCAGAGCACTTGCCACGTGAGAACAGCAAATCCTTTC 
45 TCATCTTACCAGACTGAGAAAGCGAAACACTCTGGCTAATAGAAAGGTGGAGCTGGGTTCCAGGCTGTCCAGTGGGCAGCACTGAG 

GGTGGCCCATCCAGTAGATCCTGCCCTGCTCCTGCACGCATGAGTGTATGATGTCCGGTTCTGCCTGGCCCTGCATCTGGACAGTA 
CCTGGAAGCAGACTTCCTGGACTTGGAGATTCAGTCAGTGTTTCTGTTTCACAGCCTCCAGGCAGTTCCCCAGTCCCATGAGCCTG 
TCCTCTCTATGGCACTGGCCAGCCTGCCATCTGTGCCTTGGGCAAGCTGCCTCCTCAGGTTTTTGAAGAGTTGTTGATTTGTTTGT 
AAGTTTGCATTTTGGTCCAGGTGCCCCTGACAGGACCCGCCCTTAATATGTGGTGTTGCCTGGATCACTGGGTGACCTGACCCTCT 
50 GGAGATGGGCTTGTGGCAAGTCCTGTGCTCTGTCAGCTCTTTCTTTCCATTGTAAGGCTTCAGACTTAAACTTCCCACAATGCAAA 

GAATAATGAATGGCTACTTTTAAAAGGTGTTGGTCTTATGCTCTCCTAGCTGAAAGTAATGAATGTGGTCTCTTCTCTATGCAAAC 
AAACCTTGTTCTTGTTATACAATCTACCCACTTCAGTTTAAGGAATTCATCTTAAAAATAAACTCTTACAAGTAGACAGAGCATGT 
AAGCACATGCTCACTGTGGTGTTGTCATTAGTACTTAAAAAACTATGGTGTGTGCACAGACCCGAAGCCTCGGCTCTTAAAAAGGA 
GGAGGATATGAATATGCAGGTATGGAAAGAAATCTGAAGTGTATATCAAAATGGGAAAGATACAAAGTATGATTCCATGTGGAAAT 
55 ATAAATTGCACACACGTGTGCACACATTCTGCATGCTTCCATGAACAGTTACAGTGATTCTAGAGTGTAGATTGACCTGGACTTCC 

CCCAAAGCTGAAGGTTAGAAGAAATCCTGGCGTGCTGAGGGGGGAGGGGAAGACATTGTTTTTTTCTTGTACTCTGTATAGTTATT 
TAACTTCGTTTTCTTTTGTGTTTCTTAAGCAAATCTGTTAAATGAAAAGATGCTGTTTAGCTTGTTGTATTTAGCTTCCCTTGCCA 
TCGCCCAAAGCCCAGGAAAATGGTGCTAAACATAATTAAAATAGGGTGATGATCAGGCTCTGCTTTTGAAAGACCTCACCTACGGG 
CTCACCCCTTACAGCAGGATTGTTTGGAATATCACAGAAACAGGGATGTGGAGAAACTCCAAGGGCAAGAAGAATCCCATCTGCTT 
60 GTCTTTGCTGCTTTGACCTCAGATGAGTTCTGAGTTTTTATGTTTCAAGATGCACTCAGTGGTCCACACCCTTGGGCCACATGCCG 

CCTACTGTCTGACGTCCTAATACCAAAACATTAGGCTGGAGATGAGACCAACCCAGATGACTATCAGTGAAAAAATGGGAAAAGTG 
TGGTATGTGTCTATAACAGAATATTATTTAGTTATGAATGTTGGAATTGATCATTAAGGACAACATGGATAGACTCCAAGAGCATT 
GAGTTAAGTGAAAGAGCCCAGGTTCTAAAAACCAAAGGCAGGCACACACTCTGCTTCTTCTGAATTTGTTCTTATAAATGAATGGT 
CTGGGTTGGTGGATTTG CC ACCCACACAT ATTCAAGGG TTGCACACT ATATGT ATG AC CGAAATCT C AAACATCACACTGTACCTC 
65 ATAAACATGAGCAATTATTGGACGTCAATAACAAAATTTAAAACAATAAAGATACAACTTCCCCCAGCCTCGAAAACCACCTCTAA 

AATGTTAACT ATG ATG GG TAGTC AGT ATTTTC ATTTTTCCATTTG ATCCCAAG ACTTC CAAAAAC TTTAGTT TCTTG AACTTCTTT 
TTCTTGCCCTTAACATTATGCTGGATGGTGTGTATTGTAGGTTGTTCTGAAGGAGAGGACTGTTGAGGGCAGGGACAGCAACACAG 
CCTG AAAAAACCCTTC ACTTTCAT TTTTTG TCTGAAAAT ATTTGGTCTG AAATTTTCTCTGTATG CCCATAGCAAAGGAATG ACAC 
CCCTCACCATGATACAGCCGCTGCATTCTGTTCAGCCTTGAACATCCTGAACGATGATTAGAGCATCATAGAGTGTGTCACACTTA 
7 0 GGAAAGAATTACATATTGCTTTTGCACTCCTTTAAATTTGATAACCTCCCAATTCAAAGCAATGCTTCCTCCTTTGTCTGCTAAGA 

CTGGGAAGAAAGTAGGAAGGGTTCATGTAGGAAGGTTGACTTGTTATTTTGTTTTGTTTTGTTTTTCTTTTTTTCTTGTTTTGTTT 
CTCTTGCATCC CTGGG GATGGAACTC AGGACTTTATTCATGCAAG ACAGG CC ACTGAG CTATAAT C CTAGCCTGGG AGTTAGCTTT 
CTTCATAAGAAATTGAGGGATATGTTACTGAGTCATTTCTTTTTCATAAGATGTTCAAACCTAGCAGTTTCATAGGATTCCCCCTT 
AACATGTGCAATACCTTAGAAACACATTCCTTACTAGACCCCTGTCTTCAAGGCCCTTGGATTCTTCTTCCCTGGGTGTACTCTAA 
75 ATATGGACTGTGCTCTAATTGGTGTCACCTACAGCATCAATCCTAGAGGTTGATGGTCATTGCAGATCATGCTCACTGACTTGAGT 
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CTACGAATTGTGGAAAGCTTTCTGATAGAAACTCGCAGCTGTGTCCAGCCTTATTACACTGTCATCTATCAAGACCACACTAAGGT 

gcttcctttggaggtccttaactcactttctgatggaagctcatttcctggtcttcccttcatcagagttttcaggttactcatgc 

G TT T TT G T TT G C CT T C TAAA G AAA G AGG C AGT CT A T GGGAAGAA CCTTCT GGGAG T T G AAA G A CC AA CT CCACACCCATTTCTGAT 
TGCAGCTGTGGGACCCAAGCCAATGCTCTTGCCTCCTAAACCATGGTGTGTCTCCTATAGCAGCAGGAACTCTGGCCAGTGAATCT 
5 CTGAGGCTCCTCTGGCTCATATCACCTGAACTCTGTATTTTATATTTTCTTAATGCTGTTTGTAATGTGTTTGTTGGAACGTGCAC 

ACAAGGAGTACACCCTGTAGACATACATAATCTGTGTAGGGAAGAGGAGCCTCATATATATTAAATAACAAAAGTATTCTACCTAG 

ttaatcatagtaaatcacattgattgagcacttggaactacccaaataacatcctaagcattttctcatttttaccttataaaaac 

CCACTGAAGGAGGATGTAGTTACCTCCAAGTTGCAGAAAGCTAAGACTCAGCCTATAAGAAATTGACAGGAAGTCCCATAGGGAGC 
CAGACAGTTATGAGCCTACTTCAGCCCTAGGCTAGAAGCAACTTACTCTCCTCAAGTGGTGGCTCTGTAGTGAATACATCTATTAC 
10 CCTGGTATTACTCTCCCTTAAGCCCCTCTGTATCTTACAGATGCATGCCTTTGGGAGAGATTTCTAGAGATTTGCTGGGTAGCTGG 

G C AAATC ATAATACACTTAAGAACTC ATTTACTTTT AGTTTCCG ATTAAGGG CACAATTTCTTTAATTTGACCACAAACTT CTCAA 
AGACATACTTGACACACAGGCAACAGGCAAGTTAAGTATAAATTGGTGTGATTATAATTTCACCAGAAGTGTTGTTTTCTAAGTAA 
GTG AAATTTTGCTTGCCTCTT CAGAGTC ATT CCATTTG ACTT ATTAAGC ATTTG CTGTCTTG CTTTCTC CACCCTATTG CTT TTGC 
TACCTGGTAAAGGTACCACATAGCCTATGCCTCTGTGGTGTACTACAGGTTACCAAGAGTTTACTTAACAAGTTGGTGTTCATGCT 
15 TGTGATTAATTTTCATCATGACCTGCTGAACTATGCCCAAATCATGGATTCTAGCCTCTTGTTATACCTGAGGAGAGAATTCTAAA 

GTAGTGGCCATCGCTCCTTCCCATCAGCTCTCCAATTGCTTTAATCAGACCTATAACCCAGGTTAATCATTGTATTCATAATTGGG 
GTGTGTTGGCrTTACCTAGCACTTGGGGGTTTTTTTGTTTTGTTTTGTTTTTTTAAGTAATGATTCAACTGGTTAGTGGGGCAAAA 
GCCAATATGCACAATAACTTGGTCTATCAGAAAGGTTTTCATGAGATGGTAAATTTTCTGCAGGAAGACCTCCCAGCAGTAAAAGA 
ATGCAAAGATCCTTGGTCATCAAGCCCCCCTGCCCCCAGAGTGGTGGATGTCTCTGCAACAGAACTCACACTGGGGGCTTTTAGGC 
20 AAATCAGAGGACCTCTTAAAAACCAT C AGTGAG CCGTG GTG AGGCAGGG TTG AATTAATGCCACG CTC TTGG CTGC CATGTTAATG 

CCATGTTCCTTCAGGTCTGATTTTGTACTCTATACCCCTATACACATGGGGACTGACCTGTTGTTCCTCCTTCTCCCTGTGTGGTT 
TCATCTGCTCTGAGAGTTCCTATTGATCTGTCTGACCCACAGCGTTTTAGAATCACAATCCCTACTGTTTTCATTACACCGTGTCC 
TTCATGTAGGAAAAGTACCAGGATATAAGATGGGAATAGAGGTGAGATGGCCTTTTAATGTACAACTTCAGCCAGCTGTGATTCTT 
AAGAAGTCCAGCTGTTACTATGAACATCATCCTTAAGATAGAGTTGAGTTTTGTCCTTTCAAAGATGGATCAGCCACACTTTTAAA 
25 ACTGAGTAACCACCATGTGTCTTTTTGCATGCAATTAACTAATCATGAAATGGACTGAGAGTGTGGCCTGCTTTTATTGGCTAATC 

CTAGATCTTTATCACACATACCCCTCCCTCAAGCTCTAGTGTGGCATGGCATGTCCACAGGCCCAGAAGTATCATGGATGATAATA 
TCAAAGTTATTATATGGAAGACCATCACAACAAAACAAGTCAAAGCAGTTCCATTTCCCCGTCTCCAATTCCCACTCAATATTAAT 
GCCAGCTGGTGAATCACGGGTCCCCATGGCTCCACTCTCCGTCTCATGTACCAGCCTCTTAGGCTATGGCGTTGTGGCCAGGGGCC 
CCACTCCCAATCTCATGGAGGTTCTTTTTATAATTATTTCTTTTTTTTTTTTTTGAGGTTATAGCTGTCATTTTCCTCTCCCCTCT 
3 0 GCTCTTTGGGGGTTATTTACTGGCCTTTCAAAAGGCAAGTGGTGTGGGTATCTGCTAACCAGCCTGCCACTTCCCCACTTCAATGT 

CTCTACATTATAAAGAATATCTGTTTAACCAGATTTCTGTGTGCTTATTGTCTTTGAATACCTCCCTAACATCCCCAAACTTTGAA 
AACCTTCATTCTGGGCCATGACTCTGTATGACTGAAGCTGTCAAATTGTTTGTATACCTTCTGCATGCTCCTGGATAGAGGCTTTC 
CTTGCTTATTGCAAAGATGAGAAGCAGAGCCACAAGTCCTGCCACTGTTACTGTAAATGTCTTCTATTTAGGGTGAGGGAGACAGT 

3 5 TAATCTTACCCCATCTTTAACTATTTATCTCGTATCAGCTATCCAAATATACCCAATAATGCTCTTTCTGAAAATATGCCAGTTGC 

tctaatcaagctaacctgggatagtacattgtgatgtctctttcttagcgattgtaacactattccccaaagcatgtctttggtgc 

AGATTCTATTTTAAAGATTCCAGTAAAGCTTGTCTCATGTACTTATTTTAATGATCTTTTCTGGCTCCTAAAAAATGTTGGTGCAG 
TTCTTGTGAGTTGATCCAATTTTCATACCATGTCTGTTCGTGTTCTCAGAAAATTTTACTCATTGGCATGTTGTTTACATAATGCT 
CACAAAAGTCTGGGTTAGTGTTTGTTGGGAGGTCATTTCGCCTATTGGGCCAAGTTGCCAACTCAACGGGCACACGTCTGGTAGCC 
40 TACCTTCAGGATCTTGAGCCAGACTTTCrTTTGTAAGTAGCTACAATGAGTCAGTCAGCATAGATTTAGGGCCTCACTGGCTGTTT 

CTCCTATTCAGTTTGAGCCTGTCAATCCCTTTAAATCAGCTCCAGAAAGGTGGACACTTTCAGAGCTCCAGCCTTGGTGAGAAGAG 
AGCGTTTTCTACCAGCGACAGCTTCACTGTGTCGATCTCAATTrCTCCATCCTGGAGCTAGACAAACTTCATTCTAACCCAGCCAA 
TGATTGCTAGGGAGATGGGATTAGGAGGGGAGTGAGGGGGTAACTGGAAGTGAAAGTGGCCAAAAAGCTGTCTACACGTGTATGAG 
ATTATCAAATAATAACACAGAAGGGAAGGAGGCAGAGGGAAGGACCAAAAAAAGCTGTATATGCATGTGTGAGGTTTTCAAATAAT 
45 AGCAAAGAAGGAAGAACGGGAGAGGAAGGGAGAATGGGAACCCTACTTTATGATGTGTAACAAACTTTTATCTTTGTATGCTTTTG 

AGTTTGTCAAAGCACGAGAAGAGCCTCAGAAATACAGCCACCATTAGCCCAGCAGTAACATTTCCAAAGATGTATACAATGATGAT 
C TTTAAGG ATATGT CCAAAATTGACTGAAAGG AGGTT CAGTGCAAAATTG ATT ATAT AGACT CAAAACAATATATAG AGTCAAAAG 
AAGCAAAACAATGAACCTAATTCCTTATTTCCCCTATAAATAAAATTGTAGAAATAGGTTTGTATCAACAAATTGTATTGAGGANN 
NNNNNNNNNNNNNNNNNNTATATCAATATTTATGTAGTAATTTGGTATCAGGAATAGTTAAGGCCACAGATGTTGTTTTGCTTTTT 
50 GTTGTTTTCCTTTTGTAAATCTTTGTTCTGTCCTCTGATGTCTATTTAGTGCTTAGCAGTGATATTCATTCCTAGGAAGAGAAATA 

TGTATTTGTCCTAACAGGGAAGCATTAATTCAGAGCAGGTACCCCTTCAGTCTGCCCTAGTGCTGTCAAGGTGAAGCCCAGGCAGT 
GAGGTTTTCCCAGCAGCTGACAACGCCTGCCAGAAACTCAAGCTCTGATTTGTGTCTGCAGGAAAGGAGAGCCCCCCAGTCAGTGA 
CACTCCAGATGAAGGGGATGAGCCCATGCCTGTCCCTGAGGACCTGTCCACTACCTCTGGAGCACAGCAGAACTCCAAGAGTGATC 
GAGGCATGGGTAAGTGGCTCACCCTGCTGTCCTGCAGGCTGTAGCATATGCACAGTTAGGAAATGGCTGCTGTGTAGGATAAGGTA 
55 GGTGGGCTCATTCCCTCTTGTCCTCTGAGGTCAGTCACATAACAGGGTTTCCTCAAGTTGGGATATGGOTGATCTGCTTTAATTGA 

TGTGTTTATTTTTAAGGTGGTTTTCTGTTGACTACAGGTGATCTTGGTGTTACTATGTGCTGAACAACATGGAACTGTATGAAATA 
CATTTGTATTAATTTAAAGGTCACTTTAAATCAAGGAGTTCGGCCAGTGTTGGAGCATATAGATCTCCTTTGCTTAGTCCTGAAAA 
CACCCTGTATGCTAGGGGTTCTTTTCAAAACATAAACAGATGGTCACAACCTGCCTGTGGTTCTCATCACCAAGCGAGAGGCTCAT 
TCTGGGAAACAGGAGAAATTGTCCTTTGACCATGCCACACAGGGAGAGCCCCTACTTCACAGTCAGGCTAAGGACTTAGTTCTTGT 
60 GGAGAAAGAGGTGGGCTTGCCCAGAATTTCCACAGCTGCTGTGGAACCTCTGCAGAATCATCATGCTGTAGGTGTGATTTAAGGAA 

CCGAAAACCAGGCTGGTTCCTGGAGAGCGGGAAAGATGTGTGTATTTCACGTGTCATAGATGAATAGGTCACAAGTGCTGTGGGCA 
CCTTGTCCCTTTGGCCGTGTAGTGTGAGCAGGGAGCAGGCTTCGCTGGCACTGCTGGCTGGCTCCCTCACGGGCCTTTGCATCCTA 
AATCAAGTGCTCAGTTCCAGGTGCCCTTGGTATGCGCACTCTGTAGAACATGTCATTCCCAGGGTCTTCTCTCCCTGACTGTCACC 
ATGTACAATTTTCAGTTCAATTTCCTTTCAAGATGAAGTTTAGAAAGTAATCATTTCAAACTTGAAAAATTAAAATGCCTTGGTAA 
65 ACGTTTTGCCTGATTTGGCAGTAGCAGTTGACTTGGCCCTGAAGACAGGAGGAGGCTATTTGATGTGAGCCTCAGAAACAAAGAGA 

GCAAAGTTTTTGGTGGACAACTAGAAGCCACAACATCACCTGCTAGAAAAACTGAGAGCAAAAGCCCAGAGAACAGATAGTACATG 
GGAAAGGGATGAGAAAACCCACCATTGGAACACCCCCAGCCACACTACATGGTGGCCGCCTTGTCCTGTGTGATTGTTGAAGGAAA 
T CCACCCATTTCCACATG TAGGCTATATATAGG CTGT AAGTTTCATAATGTGTAG AAT AT AACATTAAATAGAATGGGGT AATATC 
TAGGAGGTATTCACAAATTACAGGAAATAAAGTTGAAGCAATACTTCACCACACTGCCTTATGGAGTGGCTCATGAGAATCATGGA 
70 TTAAAAAGGACAGGGGACCAGGAATCAGGAGAGTTTGGAATAGGATCAAAGGGCAACAGGGTCAAGCAAGAGTCACCATGGAAACA 

GGGAGGCAGGAGGGCAAGTCTCAGAAGGGACACATCCAAGATTCTGGTCCCTGACTGTGACCCTCAGGGCAGAACTTCTCATTTCT 
CTGAGCCTCCATTTTCCTCATGTGAGCGAGAGCACTACCGCATGCCCCAGAGTGGCTTTGTGGGCCAGATGAATAAAGCAGAAGAC 
AGAATGGCAGACAGACTAAAAGAGAGAGAAAGTGTGTGGGTGCATCGCAGGCACAAATGTTCCTAGGGACTGTTCCTAGAGAAAAG 
GGATCCATGCGGCCTCAGTAGTAAGATGAGGACAGACAACAGAGCATAAGGAAGAGATGAGTCCATTAATAAAAAACGGACCCATA 
7 5 AAACACGCAAAATTGAAAACAGCCAGGAGAGAGAGAGAAATGTGTTAGAGAAGGACAGCGACAAGAGGAGACTGACTGCAGATTGA 
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GAGCTCAAGCCTGTGGAGTGACCAGCAGTGAGGACGCAACAACCTGGGTCACTCAGTGGAGAGAAATGGGCCTGCTACTGACAGCT 

gtgaccatgccaggagactctgtaccagacaagaacagacagagttagaaaacaagtggtgagagactggaaaccagcccctgact 

GGCTAGTGGGTCATTCCCAGGATTAGAAAAGTTGGGGTTTCACACACTGCTGCTTTCTGTAATAATGCTGAAAGGACACCATAGAT 

ctatgtataaaaattgggacaatggcagtcagaggcagagtaatacaagcaccattattgggcctccattttcttcaaagtctgaa 
5 taagaagaaaaaaagatttgaagagctgcttgaagaatttaagtcagacccgaagaagaactttctggaaagcagggatttagtca 

tcggaacggtctacttaatggcactgtggcttgttcttctgaagttatctctttaataatgagaactctcagctctctgaagtggt 
tgtgtctgaaaccatttgaagctgacgaagcactcaattgacctcttctggcaaacctgagtttaccaagtctcagatgtttgctg 
gaagaagggcagagccgattgcactgacacagaactctagggcctcataaaggccttcctgtgggacagtgtccaggttgatgtct 
agagagcagatgggcaactataaagaaaagtgatggctcaatactctattcctttgctcagtaatacatcttccttctttctggtg 

10 AGTTTCCCCCTGGTTTGGGTTTGCTCTTGTCACTTGTGGCCTAGAAGAGAACAGAGCTGTGCTCTCCTTCCCAGCTGGCAAGCTGG 

ggattgtggccaaactgtgataaaatccagagcaccactctgtttgaatgtgaccatagggaagctgggacagagagagaagggaa 

CCCAGAATGAAAGGTGGAATTCCAGGCTAAATGCACAAACACCTAGAAAAAGCCAAGCCAGTATGAGGCTTGGCAGAGTCCAAGGG 
AAAAGCCAATAGAAGGATAGGCCTGCTCAAGGCTGAGCTGAAAATGGGATGTTGCTAAGCAGGGGAGGCTAAGTCCATGACTGAGC 
ACTGGACAATCTGTGCAGAACCCAGACAGAAGGAAATGGGATTGAACTCTGAGAAGGTGCATTCTAGGATATGCACCCTTCAGTCT 
15 CCCTTTGAGTGTATCTCAATCTGATATTCATCTGCCAGATCTGAGAGAGGCTGACCCTGTACAGCCTCTCAGTGAGTGCTTGCACC 

TAACTTTTACTCTTCTTAGCTTAGATGAGAAGAGAGAAAACAGATACAAAAGAAAATCTACATTTTTCATTCTTCTAGGAATCCTG 
AAATAGTGAAGTGTATAAAAATATTGATCTTGGTTTTTATTTTGTTTGGTTGTCTCCTCCTCCTCCTCCTCCTCTTCCTCTTCCTC 
CTCCTCTTCTTCCTCCTCCTTCCCCTCCTCCCCCTCCTCTTCCTCCTCCCCCTCTTCCTGTTCTTTTTTCTCCTCCTCTTCCTCCT 
CTTTCCTTCTCCTCCTGCTCTTTCTCCTCCTTCATTTCTTCTTCTTCTTCCTCCTCCTCCTCCTTCTTCTGTATTCATTACATTGA 
2 0 CTCAGCCATGAGGGCAGGGCTGAAGCAGGAACTATAAGCAATCATTTTAAGTTCTCATTGTATATAGGCAATGTACATGTTACTGT 

GTCACATGAGAACATTTAGAAATATATTGTCACATATTGACAACTAATTGTCCTGTGCCAGTGTCCTCTCCCATGTGTATGTGTGG 
GGGTAGCAATAAGTTTTGGTTGGCATACAAAATCTGGGATTCACTGTATCATTTTTAAACATACTATGGCACCAGGCTTATTCGCC 
CCATCACTACCATCAACTTTAGGCAGTCAAGGATGGGTCCTCAGGATATAGAGCAGCCATGAGATTCTAGGCCTAGGAGAAAGAAG 

ggctggagggaggtttttaggactgaaagagagactgcaagcctggctggcgagtgggaagctggcttcaagtacggatgtgagcc 
25 cagttatctaatcagcagccaaaggaagttgtttttatcagtgaaatgcatctcttctgaagcgacagccccacttcagcctagaa 

gcagcattatctggcagcatctgagcagctgcagcaagtgcagggactggaggtgcaagtaggcaggatctccagcctcgggagct 
gccaccagcactgagttcctcttttctggaggtgactgaagtatgtaggttggctccgtgtgtgccttgatttctctttctccctt 
ccttgccccgcttcagagctgaacgtagcagagcacatctgtcaaattcaatactgttcataatgtaacttactatctctgacctg 
aaatgcttgtaaaagccactggtactccaccataggcatttctaagtcagctgagaagtattcctttttcatggatttctcaaaac 
30 atgagacagtaagcagtggtataaaaactattttcccacccgccctctctttccatcagaggaatgagaattgcaggctgccaccc 

aggtctttggccttctgcatgcatctcccttactctgtcaaccagtaggaatcacaaagatcttcacagaccatcctaacagttgg 
ttattcctgaacgttgaagggactctgcatatcacctgtcatcatggattgggcttgggtgtacacagggagaccaagcagcagga 
atttaaatccattccttggaggaaacagaaactcaaatgtgtcagtcagcacctgtgtgtgcatgcttgcttctgtgtatgtgggc 
attatgtgttgtgtgtatgatggatgaatgcatttatgtgcatgctagatgtgtatgtgctagtttatgtgttcctgtgggtggca 
35 tgtgcatatatgtgtatatttgtgcacatgtatagtatatgtgcatataaatatgtaatattttatgcatgtgtgtttgatatata 

aatatgtgtagtgtattagggtatgaatgtgtgaggtatgtaaacaatgtatatgcatatgttgtgctgtgtatttatgatgtgtt 
tgtacatgtaatatatacgtatggtatatggtatgtgctatgtgtagtatatatgtatatctgtatgggatgtgtatttgtcatag 
tatgtgtgtggtatatctatgatattttatgtatcacagagtatatgggtatggcaagtttatagtgtgtatctgtgatgagtatg 
agtgtttgtatgatgtgtagcagtgtttgagtagtgtgtctggtatatatttggtatgtgtgacttgtgttatatgtatgtttgta 

4 0 ccatgtgtgtggtatgtatatatgtggcatgtatgtgtgtgg cttgtatgtggtatgtgtgatttgtgtaatatatatgtaatatt 

atatatgtctgtgtcttgtgtgtagtgcttatgtatggagtatatatgtggtgtatatatgtttggtatgtgttatatgtgtatgg 
tgtgcagggagcttgtatgtgctgtgtatgtatgtggtattcatgtgtgtagttgaacaatttgtgtagtactatgttgtacacac 
tgtgacatgtgtggtgatatgtatatgtgttatgtgttatgagataaacgtgtggttgttgctttttctacacttacagaaattat 
gttagggtatatgaaagtacacgctgcatgccgtgggagcatgtatagacattaaaatacaactcacaaaagtcagttctctttgt 
45 ccaccagtgggttccatggactgaagtctggccattaagctttgcagaaagcacctttaccgactaagctatcttactagctcaaa 

tgtgtggatcttgacagtatgccatggctattttcttggagattctggctttcaactagatgctttagaaatagttagaagccctg 
gttctggtgtgtcctaagatcatcagtgctgcggtgactgccatctctgcacctaggagatgaggggttcgccttacctaagcaat 
acatgcacattatactctgacatggagttcaccccagccaatatccatgatgttgttaatggcataatattaatgtcaataactcg 
tgttgtgccaatgacaaaaattacatatcatctcagttgggcagccctttgcctgagattccatttgcaagtgacatggggcagaa 
50 gcctggacactaagcctgacatgaaatcacaccctgggtcccagagaggacaactccaggtctctgaaagaacttcactaccttcc 

tgtctgaaccatcaactagaactcctgggcataagaggcctaagccagctctgccaggccctggcagagagagaatggagacaaat 

AAGCT AATGT ATGGTTGGGAAG AACATGGCTTTCCACTTTGGG CT AGCCTCTT C CTGT ACATAAAGGT CACTCTACAACCCACTTA 

gtgccttgtatttgtagactgctgaccatgaaatcctgaaatttctttagtatctgacccaaaacagaaccacttacatgcaaagc 

acaaccctgccccaacccgtgctgaattcattttagtatttgtgtacatgttgtttggtcagctcccagctttgtttaggatgtct 

5 5 GGACCTCAGAGAT AG AAACTCAT CC CAGAAACCTTTAGTGGATAAG ATG GACTC CCACTGC CTTGGAAACCTTGACAACT AAAG AA 

AGCTGTAGTGCCTGTGTTACAACGACACAACGATAAACTCACAAGAATATGAGGTTTTTGTAGAGAATATATTCAAAGAATAAATA 
GTGTGTCCTAACTGGGCTGAGGATTGGGGTTCACGAGGGGTTCAGATTCATGGAGTAGCTGGTATGCTCAGGAGTATGAGAGGGAG 
CCAGGCCTATTTTAACTGTAGAATGAGTTGAGCAAAGAGGGAAGAATGCTTAAAAGCAAAAGAGTAGAGGCACAAGAGGACCCCAG 
CATCTTGATCTGGGGTGTGAGCAGTGGTGCAGGCAAGGGGCCAGGTGATAGCTCCAGCTGCTTTACATAGTAGAGTTTGTTCTCAC 
60 GATAGCAACTGTTAGGAGTCTTGGTCTCAGAGAAGGGTATTTGAACCTGTGCCAAGCAGTGTGAGTAAGGAGAAGTCAGGGAGAGA 

TGGGGTTTGTCTACTGTCTTGGTATAGGTCCATGGGTATAGTGACCAACTACAGTGATTGTGGCAACAATGATAGTAATCCAGCGC 
TGATTAGCATAGAATCATGATAATTCTGATCCAGGGAATTGGCTGGAATGTAGGGATGGAAGAGGCAGATGTTCCATCTATGCATA 
GAGTCAGCTAGGTGAGACAAGAGAGGGAACCCTTGGAGGAACACTAGCCTTTAACTGTAGAGAAGAGGGGTAGAGGGGAGGAGACA 
GTCCTGCAGTTCAGATGAAATTTCTCAGAAGAATTATAGGATGGAAGCCACAGAAAACACATGGGACAAAAGTGAGAAAGGTCAAA 
65 GAGAACTTAGTGAGTGCCCTTAGTGAGGAGAATTTGGGCCAGTTGTGCATTTCCCAAAAGTAGCTCAACGAGTTGCAGGCAGAAAC 

CAGACTGCCACGGAAACCAGACTGATGATCAGGGAATGGGAGGGTAGCCATGAGGGAGGATGGACAAGTCAGATGGCATGGGAACA 
TGAGCTGAGAGTTGCTGGCTGAAGGGGAGATTTCCAGGCTGATACTTTAGGATGAGAATAGTTAAGAAGTAGGAAGGAGGCCAGGC 
GTGGTGACACATGCCTTTAAC7GCAGAAGCTGGAGGATCTCTCAGTTGGAGGCCAGCCTGGCCTACAGAGGGATTTCCAGGACAGC 
CGGGGCTACACAGAGAAACCCTGTCAAAAACTAAAATTACGGGAAATAGGAAGGACTGGAGAAAAATAGACTAAGCTAAGAAGAAA 
7 0 CCTGGGAAGCAAGCAGGGNNNNNNNNNNNNNNNNJnWNNNNNNNNNNtn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnniinnnnnnnnni^^ c c cag CAGT ATGGATG 

GAATGATGGGTGTTGCCTTATTGGGGATGAGAAAGGGAGAGGAGCTATCAAGCAAGAGTTTTTCTAAGAGGAAACATGGCAAGATC 
TGATGCTCAGCACCTCAACTGTTTTAGGATACTGATTTCACAGTAGCACAGCTGTTGTTCAGGGCAGGGATACAGAGCCTTTGTGG 
GAGGCTGTCCCTGCCACACTGACCAGTAGTGCTACCCCACCCAGGTCTCTGTGATACCCACATGTCCCCATACAGCTCCCAGGTGA 
75 GAAGCTGACTCAGATGTCAGCCACACTTCCCTCAGCGTTCCCACACTCGAGAGCTTTCGAGTTCACACAGGACATCTTCAGCTGCC 
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TAAGACTTTTATTGTGGTCAGTAATGTTCCAGAACCCAACATAGAAATTAAAAGTATACTATAGAGAATTTGGACCAAAAAAGATG 

ggtttgtttctgtaaataaaacccagcattaatcttatcttCactgtactctgaccactgaaattcaaaaatcgcattgtgctccc 
ttcatttactgagagaaacaaagaggagtccaagattaaaaggccctggaacagatagacaaacgctactttctgtttctgggttt 
5 ggtcccagtgttattttctgctttgttctctgtgtgttgaaagagtcagtggctcttctgtatgtagagcagtcaactgacattcc 

gttaactttccttctgcatggggtttcagaaagaaatggaaaaaaaaaaaaacaggttttgtgctgtggttgccagttgccacctg 
tcctcctatctggttaggacatttttctgatttgggaagtataaatataacccagaaaaaaaaaaaaaaaacagcttcccttcctt 
ttatgcaaaagtagaaaggtttaagtagagacaccaggctctacccatcacccttcaagtttgcacagaagcagctaagccctgtg 
cagatgcctgctgggggaggggaagtgagaagcgtccctcctcaggccctgagtggttgagttccagcttctgacctctaccagag 
10 gagctcaacagagcacagatctgctcagaatctcaaaccttttgttgggctttatttatttatttatttatttatttatttatcta 

tctatttatttattttgatatgagaaacttagaaataattcaaaatgtatgctcagttggcagggagtcagctgacctcaatagat 

CCATTCATGCrGCCAGACTGTTAATGAACAGCTTGAAGACCACCATGGTTCGAAGTATTGACACCACAGATACTTGGCCAATGCTA 

CAAGTTAGGGCTTTTTTCGTTTTGTTTTAATTTGGTTTGGGATTTGAGAGCTGGCTTGATACAATTTTGATATCATGACACGGAAG 

tgtgggggggtattttttggatagctatttgtgcagtaaaggccaataattggctcccagtggctctctgccattggtatcacaaa 
15 tgaggcctcctgcagcaactgccctctcccttgtcatgaagagagaggacttgtgttgaatctgtcagctatgttccaccaggatg 

gcaatagacat catgaggtgactcccct cgctg ctccc tgaacccatggtgacaat ttctcagtaagacttaggaatatgcaaatg 
tggaagagaatgatcaaaagttcaccttaccatggagggaccccagactcttggaggccctgaagcaccccacttgctggaacgca 
cttctgtggtaaaaaagccattcatgctacctctgttaggagcaaggtcaaggcaggcatctctggcacaggactggggtgtgtca 
ttggaaggctggctgccaggagagtacttcccctacaggggatgtggctgcaggctgtcgatttccactgaagtcaccaagccagg 
20 attccagtgaagcactgaacgtccagcatcttccccatccagcagggtatgaggtgtgatcatgtgatccatggatggcatccagg 

ctgactcctgctgcctggcagggcccaggcaattgtggacattgactttttccaaatgagagaccgttaccctagaagtgaaaccc 
tgctgaaatgagaaaaaggcttttattacagccctgcaggcagccatatgattattgttattattattcttagaacctggcaaatg 
ctgagtgctttcacagtgtctccacactccacttgaacttggtggcaataaaaataagaatcagcagtgaccccggagcatttctc 
ttggcttctgttggcaccccaatgtgtaataatgacaattaagtattgcctggtgtagtgaccacttgtttgagcctagtatgaca 
25 gttggaactgccttcagtgagatcagggctggggagagaaggctgacttaagtgcaggcaggggtttaaatcctaagtcctaagaa 

gatgatgctggcttgccgtaaagccatgtgtgtttccttacagttttggaagactgttacttctccgtgggtgtttagcctagact 
ttgcacctgttgcgggtttgcgtttctctgtgtgtttcttgtatttcactaactacttttgttattggtgggatgcctcttaagta 
ttcacccttagcttaacccgcactgtgcctacataccacacgcatgcccatactccctgtcatcccctggagagacagacagacag 
acaggctcacctttagctcaagactttgaagcatgtcaaccaggagcagtccctgtctgggtcaggagtctcagatgagtggtagc 
30 cattgtttctggaatatagctatgccatgcatgattgcctgttttagtggagcacagtcagcttgaaatgtagtaatctaggtgct 

agatgcttctgaattccctagagaaaggaattatttttttaaaggaaaaaaatccttcaggtaaaattaatgttaatatattttat 
ttagtcaatatacccaaatagtattacaaatatgtactcactgtagttgttgtcttgttttttgaaaacttgtacttttcccgtgg 
actgagtgtttgagtccagtgtttgatgcttatatcacatctcagtttgggttgaagccagctatttggagggggctgattttttt 
tccagtgctgcactcaaacactgagctgtgggccaagcctttgggcagggatcttgacagttcctgaggaaagcatataattgcat 

3 5 tgtagagaatataatgtgaatgcttgctgagttgtatcatctagttcttccatattttcctcagtctcagtcctgtcccgtttgta 

ctgttgagttccacttggcatcagcattttagcaggggccccacatgcatttgcttccaccctaagagcagtaggagcagaaatac 

AGGAACCTGGAAAGCCCATCCTCTTCCCTGAGCCCAACTGACATGCGTGGGACAGGGGATGCTTCTGGCTTTTGTTTGTATCGCTT 
CCGTCTATTCCTATGCTCTCCCGTGTATCACTGTGAGCCTATTCATTAAATGAAACATCTTCAAAACATGACAGTTGATTCATAAA 
CAAGGCACATTACAGAAGAATACCACAGGCATCTGCTCCCACCAAACCCAGCCTCAGAGACACAGTATGACTGCTGTGGAAATGGT 
40 GGCCACTGAGTCCTGTTGCTGTTCCCTAAAAAAATAACACTGCTGCAACCTGATGAGGCAGCAGGGAGGAAGGGGTGTTGGAAAGG 

ACTTTTAAGGGAGAAATAGAGGCCAGCTTCCCTCCTGCAAGCTTAAAATGAAGCCTGGGATTTGCCTCACTACCCACTGTGGTTCT 
GAAGGCCCAGGCATAGATGGCTCTGGCATTCCCGCCTCTCCCACTTCACTCCCACCTGAGCCCAGCTTATACCCCCAGCCTTCGCA 
GACGTCTGCACGCCACTGCCCACTGCACTTCTTACAGTTCAGGAGACAGGGTGTGTCCCTGTGCATGTGACTGCTGGGTTTCCTGA 
GCACGCCAGGATCCACAGAGATAGGATCTGTCATTGTGGCTTTGAATTGTTATTGTCTTATGATTCTCCCTCCCTACCTCTCCCCT 

4 5 CACCCTTCCCACCCTTCCACCCTAGTCTTTTCATTTTCTCTCTCAGTCTTCTTNNNNNNNNNNNNNNNNNNNNNNNNWINNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

CCTCATCTTCCTCTTCCTCATCTTCTrTCCTCCATTCCTTCAAACATTTGGTCATAGATACATTGTCATCAAATTTTGGTTGCTTG 
CATGGATCAAAGGACCAATAGATGGGTTGATTATATTGTACTAGGCCACCCTCAGCACTGCTCAAGAGGCACAGGCAGCTCGTCAT 
GGATAGCCTGGCTGTCATAAGTAACCTGAAGCATCTTXAGGAGCCTATTGTCAGTAACTAGCAGAGTCAAAGCCACATTTCTCAAG 
50 GCTTTTGTGTTTTGTGTTTTTTGTGTTTTGCTTCCTGTTAAATGAGTTAGTTGGTCATTCCCTGGATCAGGATGGATTGTAATGAA 

CTATGTCTAGCTGGTTGTATCACAGAAAGCTTACCACCCAGTGTCGATGGGTATGCAAGCAGGACTTCTGAGCGCATGAGAGTCTT 
GACTTTGTTGACTGCTCCAGGCTATAAACCAAGCTTTACTGTAGCAAAGTTTGAAGAAGTAGATTTGTTTTTTCCTGAATTGAGAA 

aaccaaaagaaaatctgcatgattacttgacatagtcctcaaagctgtgtagtcttgacaatactgccattgcgcctacctctacc 
ctggagtgtcatgagcatcacaggtggacatgaacctgttcctttaaagagttacatgtacaccatgtcttgcctctgaatcatct 
55 tcagatttggagctaaggggagatgtgttctgagtggctcgagcattctagagctcaagggacaactgaaggtagtattacgaaag 

acacttgtccaggcaccctgttaggcagaagccaccaagtaagatgagatcacagaatttaccctttgataatatatatacatata 
tatacagggatagagagtcaagaaaataacaagagaatggtgagcaataaaatatggaagaatatagtttgtggtacaaaccacaa 
accattctgttggttttagacacttaaagttcaatatttatgaaatagtcagctaggtgtagtgaagttcatagctgcttttatca 
aattctctgatggtagtatgactattctcctgggaaaggcaaaaaattgtcatgggttagaaaatgccatttgagtcaccagtgga 
60 ccacatgtgtgacagtcccattgatggtatctgctagtctatcatagctgtctgcatctgttcttaacccgctgcatgatcacata 

ggactgagaccacctcagggtgcatttcttcttcaagaatatctatgtttttaagtgatgcattaaagtaagagcttctgtcccaa 
catggatggaacagacagtgaatatacatcattggctttaatgttaacgcttttctcccatgccccatacccacagaggaaggcaa 
acacaagcacagcttgtgagcaatatcatgttgctgctgtgtcaaaaggtccctattcccatgaaatacactgtgtaaaaggccac 

CCAGACCTCATGTGGACTCAGCAGTCCATTTAAAACCATCAGCAGGCAGGTCACTCGCTGTAGGTGCTGGCAGCATGGGGGGCCAG 
65 ACATCAAGCACTGAACTAAGTCTATGCATCTGCAGACCATTGCTCCTGTCTACAACATTTCCTCAGCAGCCAGAGCTCTTCCAGTT 

ggagatgagacaaacactaaatacccttccttctaataattcctttccttggaatataataaagacaaagagtgaaaaactacagt 

GTATTTGCCTTGCTTCTCACCATTCTCACTCTTTAGAGGTTTCTTGTCCATGTGCATTTCTCTTATATCAGTGTGGTGGCATGTCA 
TAG CTAG CCATG AATCCAG AGTGTTCACAGATAATG ATCTATGGGATCATGGCTTCTTAAGCACATG CTCATTGTTTATAAACT CT 
TAGAGTTCTGAGGACGGAAGGCTGAGTAGGAAGGCCACCTCCCTCACAGTTGGTGTACTCTCAGAAATGTGTGAGGGGTCTGCAGC 
7 0 CACATCCCTTGTTGCCTGCTGACCTGCAGCTCAGAAACAGTTTGTCAGAAGTCTGAAGACACTCATAGATCTTTTGCATTCTGGAA 

CCTTTGACATTTGGCTGAACAATGGGATCTGCTCATCTTCTTCTTGCTTGGTTTAATGTGTCTCAGCTCAGTCTTTGGAGGTCTTT 
TGCAATTGCCAGACACATAGACATTGTAGAATAAGACAGGACTCCTGCCCTTAAGAGGTTCTTAGTTACTTCTTCGGAAGATGGCT 
GAAATATCCCTTGTTGCTGTTTTGATACCGTGATACTCTGTGGATAGAATGAGGGAATGATGAAGTTAGCATTGCTGAGCTACTAA 
GGGTTCTGCATTGATCCCTGATGCCCTAGACAACACAGACACCTACAAGAGGAAACAGCTCATTGTCCAAGCTTACTGGCAAAGTC 
7 5 ATGTTTTCAAGCCATTCAAAATCCAGTTCTTTAAAGGGATCCAAAACAACTAATACACTTCAGTTAAAGGAGTAAAAACATCCAAC 
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TGCCCCTGCACTGTTCAGTTCTCTTATTCCAGTGGAGGTTATTTTACAAGGAGATTTCTCCATCAGGTCTTGTATTGAATTTCATT 

tttactttggcaaattaattttctcctgaaatccgtgttttctggagaaaggtttggtaccatgccacataagtgtgtcaaatcac 

TCAAGAGCAGATGGTTTACTATCAATGCACAAAGAGTTCTTAGAAAGGTTAAGTGAAGGGGAACCAGGTAGAAAGAAAGCTTGATA 

ataatggtaagtggagaggtggccatggctgttggtacagccctcctggtttgtgttaagtgatgttcccttggtgctgatggagt 
5 tccttacccattcttcaggctggggaatctctcttgaaagaaataggagctggccagaaaggcagaatgtttcgctataattgaga 

tataaattttagctttgggtttagaaagaatggcataaatcccaagattttccttctgtatgtatgctggggcattaccaaaatga 
tacccttgcttgatttctcatctgtcactcacacctccacactggtaaatgctggcagaaattgtttgagcttgtcagaaaagtta 
aggtctgaaactgttgcattcagaggtaccacgcaatctcttcagacccacatgtgtcccaaccaggataggaggtttgctgatca 
gagatgcccccataattgggctgttagtaataatctcacttcaggaaagaaagcgagaacagggtaggcatgttcagaaagctatc 
10 tggtacatattctttgaggtaaagcatctttaaaaggtactgcttccccaacactatgcatgaagacttgaagaagagtaaagtgc 

ttttgaagagtatgggtatcaccccacaacaagcagggaccctacttactggaacaataagctggccaccattttgtttcaggaac 
aaaccaactagaccactataatagatacggatgccgttggcaatgtatctataggtagatatgtaataaaataaatgagataggct 
ggagcagcttcaacgagcggttgtcatgtttaacagccattagtagatgtccagtctctcagtaagatctattcacactctgaaaa 
atgtgctgccaagtacagggagaggtagcacatgggccatgtgggatagggttgctgtaggaaaccttgcctctgtgctgtagaca 
15 ggcagattccaagcgcatgcccagggacctggcacaggctgaaagagtggtcactgtatggagttgccagatgccatgcttgctta 

cctggctagttagcttaagggcttcattttctgatctttggcagaaaatctctcacaggactatggatccaagttttcagattctt 
taggctgtcactgactttttctttgttgctatccaaagaacaaatacttgttaaatgccattctgaggccaagtagctgccatcta 
gtctaattttgttggggacatacttgccaggcatataatgaggaaaatgggggtgaatgagatgagcttgagtttttctgaggggg 
caggatattttaaaaaaaaaaacctgcaatgcatacaacaagcaaggagagaaatcagttttgaggagacatatgtaggtctttag 
20 atgacatattatgtgtcttcaaatatggtggaaactggcttgccggctttggcttgggagtgactgaaggccattgaaggaaggct 

tgagtcagggatagtcttcaacaggtatgaacaggcacccaggatatgtaatgttgagagtgacttgggtggctttctcatgatca 
agtgatccctagtctaaagcatttgttctgtcacagccttttccaagaaagctgagagcatgactcatccttattaaaaccacttg 
tgg ctagg ctg aggcagg aggattgtgatttcaaagcag ctggggct acac agcaag accctgt cttgaaaaggagtagagaaact 
gtcacactgaaattcctgattcttacatgttaacatcttgaatggataaaggtatgactcagtggtagagtacccatctagcttgt 
25 gcaaggccctgggttcaatccccactcctgtgaaaacaatgaagagtgggtatgttatggcattgattgaaaataagcaagggaca 

tttgaggaccatccaggtacaatttgagtcaagactctcaaagcaagaaggcctgtgtgtttcagtttataaaggtattcagagag 
ccatagggttggaagaatcaatatgaaataaaaaagccaatttgaaaaggcaaaatgattccccaatgagaaatacttcatcagct 
acagggagcatgtcatgtagagcatggctgccctggggtggacttggagatggttcctgagtaactgtgctgtggcctcagtctca 
gaactcagggctgacaccctgggatacttggccaggtggagacatgatgtattctgtactttgtctccttgagcttcaagtctgat 
30 ccctgctaccggtagtgcaaagacctacgaactttcctcatcaccactggtccagaccctctggctgctgccgtagctttgcaagc 

tatggttagcaccctcctagaaatctagtgtgccaaagcaaaagccgctcccactctctaccctgctctttaaagagtgtgtgctg 
tgaggggccctgcagctgcactacagaccctcagcaactgaatgctgctcaacgttgccgagaggtgctaaccttgcccacagaga 
gctctgctcactcctgaccgttagaaatgtgtcaccgaagtgtgaaaatacttatgctgttagacttcccatcatttcttttcttt 
caatccctctcatttgcatgggttactcataaatgtagatcttgggtatgatttgtacaactgccctgctgtcggtctgtaggaaa 
35 gccttgctggatgggcttgtctctggccttcatctacaagtgctgggtgcaagtgagtcacaggtggtgccacaggcagctggcct 

ggagccgggggtgcaaaacacagagtgatagtcgtttgacacaatttcagctctcaaacctgctttgtaaatgaaaacactgcttt 

TGG ACTAAGT C ATTCT CTCTG ATTCCCAATTGTTCAATTAATCT ATGTGTGTTAACACCTCTCT AT AACAT CATAGAT AGTG CCTA 
GTAATGAACTCTGCGAGTTCAGGCTGAGGAACCCTGAATGATCCGCCACTCTGCAGCTGTTCAGGAGTTGTACCCTTTTTGTGATG 

tggtgaactctttgaggacttcagcactgtattcttaagatactgaaggagtgggttgaactgtagtaacaacaaggattttgctt 
40 tttaaaaggatgtccctgcatacagcttagcaaccttgattgaactcagcctttcatggttacaccttaaggttgaaacccatttc 

atttcatcatttcccagaaggggcactcagttcacccatttcctgtttttaatctcaggttgttctgtgcttgttccacatctact 
ctcccagtagcatggctatggaagccagcgtcacactcttgccccacctggcatctatgcattttgcacatagctgccatccgttc 
taagctatctgtgcacagatctgtggacagggctggctgttcccctggtgtctggtgccatggccactcatggagctcgtcacccc 
agcactgttgtgccatgtctgacacacaagctctcgtctccctatgtaccacagagtctctttagtatgtcacagaggtggacatg 
4 5 gtggttaagaccaaagcttctaaacttgctccatcctatttccagtggacttgaaccactgtgtgtaaagaattttcattgactgt 

gcttgatacctcctgccccgacagtctttaaagatgtgtgtgtgggggtgggaggtgggggtgtctgtgtgtgtgtgtgtgtgtgt 
gtgtgtgtgtgtgtacttgcacacgttgttgttggtaatgatgttgagtgagaccagcacatgactggcatgtggtatacaactga 
gccatgcccacacatctacattcatgtacccaccccttcagcgtgcccttccctggcctcccatgtaaccagagtattgacctgac 
cctttcaattctgctcaggtttcagatggttaggaccctagggacaggagccatgcttacgtttgttaacccacaggtcctgcggt 
50 ccaccaaaaataagttgccttgcctgagtaatcctggctctaagctgtcttctctgttctcatactgagtcctgtctcttcctctg 

ttaggctgctggagattagataagaaaccgtctttccccccacccccactacagtctgtaaagcagggtcctcaccctcagagtgg 
gtgtctcagggatttgccaggaaatgcatgagtttcacttcagaactttgcttatctgggttttagctgttgtttctttcccatcc 
tgggacccttttcactgcgaggtgcagttggatgtgaattactgagtgatggggtcgggccagctacagagctactgctcttctta 
agagtgtacaagttcttagcatcgttaggccacaagactgtcactttcagcctctggtgtctttggattcttcctagttaagcttc 
55 tgttgtgtttctgtcgcttaaaagtgacagaagcctccaagttgatgtccaaatatgtttctgtatttgtaaaggatgtgttttac 

aggggctggagagatggctcagtagttaggacactgactgcttttccagaggtcctgagttcaattcccagcaaccacatggtagc 

TCACAACCATCTGTAATG GGAT CTG ATGC CCTCTTCTGGTGTG AGTCTGAAGAGAG CAATAGTGTTCTCAT AT AACAT AAAATAAA 
TAAATCTTTT AAAAAGAG AGAG AG AG AGGAAAGGGGAAAAGAAGG ATGTGTTTTAC TTGGAACC CTCCTTGG CATCCTTTGGCAG C 
ATCAGTAATGGAGACATGAATGTTTCATCGCTGCAGAGTGCACCTTTGCAGATTTCGTGCAGTGCCCGTTTCCGTCAACCGTTTTA 
60 GGTTGTTTAAGCTTTGTTGTTGGAGAATGAGATGGTGTGGTGCTCACTGTGCTGTACAACCTCGCCTCGCTTTCACGGTCCGATTG 

CTTCATAAGGTTGAGAGACACAAAGAGGATGAGAGTCCTGGAGGCTGCAGCAGGACTGGCACATTGGGAGAGTGTGTGTTCCTGCA 
CCAGCAGGTTTCCATTCACGATTTCCCAGGAGCTTGGACTGGCAGGCCCTAATCTTCCTGACATCAGCCCTTCCCCCATCACTGGC 
AATGACAAGCTGTTTCAGCTTTGCCACCTCTCCCAGGCCACTGTGGATGTCACCGCATAGCATGGCTGACTATCTAGTGCAGTCTC 
TGGCTGACACAGGTTAAGTGGCCATGGGTCACAAGTGATGCTATCCTGGTGATATTGGTTAAGCTATCTATGTGACATGGCACACG 
65 TAGGACAGCCATATGTCACGTGACTACATTCAGTGATACAAGTGCGGGCATCTACATGACCGTTAGGGTATTCTGGTAACAAATGG 

CACAGATAAGCACAGGCAACCAGAACCAGCACCTCCACCTAAGCTTGAGTGATCAGTGGGGTCCCAGAGGCTGTGCTGGCAGAGGG 
ATGGCCAAGGGCATGATTGATAAGGCTTTGCTCCAATGTTAGCTGTGTTATATCAACTGTGTTTCTTTTATTATTTTTGTGTTTAT 
TTCCATAAATACCTAAATTGTTAGTGAGATACTAACATTTCATTGATTACAGAGTTTCAATGACCCTCTTAGTCGTTCTCCCCCAA 
GACATTCTGTGTTCAAAAATATGATGGTTTATATATGTGACACATAGAAAATACCATCCAGAGCGTCTGGCCAAGAATGTGCCCAT 
70 CAGAAGCCTTGAAGACAGCATGACAGGTGTAGGGCTGGCCAGGGTTTCTAGGGAAGGTGGACACAAGAGTCTTGAGCCCTCTTCTA 

CATAGTCCTGCCCACCAGCCTCCACTAGGGGAATCTTCCCCAGCTTCCATTTTCCAGGGAAAGCCTGAGCCATCTGAAATTCCTTT 
CACAAAGAAACACACCTGGCCCATACAGGTGGACAGGTACCTTGTGCTGTGTATCATCTAGGACCCAGTGTAGGTAATATCTGAGT 
AGAAAGGTCTTGTGTAAAGAATGCTCAGAGCACACACGAGCACAGAAGAGCCTTCACCCACTCAGTGCATGGCCTTCCCAGGGCTG 
GACATAAAAACACACAGATGTGTGTACACCACACAGTACTCTAAGCCACCAGTCTCACGTCAAAGTCCCTCCAAAGTTTCAGATGC 
75 TAGATGGCAAGACAGTAAACAAATAGGAACAGCTCTTCAGAGCTACTAGCATAGAAAGTCTCCATGGACATCAGTTTGTTGTGAGA 
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GCAACAGTGGCTCTGAGGTGGCTGATAATTCTCTGGAGCAGTGAGACGGTTGGGACAGAGGCGTGTGACCTTTAATCCCTGCCTTG 

gtgagggtgccttccatttacaccaggccgctctctcgcctcctcagtggggcctgcgggctctgccactagcctgtgacatgtta 
gataaggactttttcttcttggtgtccacactctactagtgggctgcctttgactcaaccctgtgcttgctgattatctccacaaa 
cagagtgccacagactaacacgttagtttggaattttcctcattcttctaggatattctctttcatctgttctcttcattcaaaaa 
5 aactgagttgtagaggtttctaaatgtgccctttttaagtattaatatatataaatatattctctgtttcagtagtctacttttgt 

tgcttgtttgcttgattttatctcagtcctaacactagatttttattaaaatgtaaggaaatcttattgtggtttttattctcgct 
gtttaaatacaagagaaaaagaactgagtggcctaccagaagtatcaagagttcctagattttaggatcaaatagcagatagagtc 
aaatatgcagggcacagttgagcagcccctctcatcccacaagactaaggtagccgtcatactcttctgtggagagtaggaataca 
gagctcaaactctcattttatgttcaagaaaagctgtgtaaatacatgtatacatgcctgtgtgtgagaagacacatgtgtgcatg 
10 tgtctcttgtatttttgcatctgtataggtctaatggcatgtttgctgttgttccatcttgtgtgtgcatgcctattctgtgacag 

tatctgtgcatgggcctatatttgtgtgtctgtgtgcatgtgtgtattgtgtgtgacccaagctctctgctaaaccctctgcatca 
ttccctaatcttacttccctttctgtcagttctccataactctttgatttcagttgggctggtgtcttgagcagcttcctcttttc 

CTGCATTCCTATATTTCAGTGTTCACCCTCGTTCCTCTTCACAAGCTCTTACCATACAGCCAAGAGGATGTGGAAACCCAGTrACA 

atatgtcacacaacacagtgtcacaatcaccaagcatgtccccacctcctggggatagtgatcaggatgggataggagaggcaggg 
15 agggacatggacagaatagagaagtttggctctgggaagcccaggacttcctggtgcgtagctgctatgccagatgcatggtgagc 

aaagtagaccattccatcattttctacaatggcagttggggttcacacatctgccttggggctagggcctccccgtcattgcctca 
taatcctgcttttcctccaaaatgcctgttctgtttggctcccaacttccctatttctgcctgttgggtgttatggtctcctcccc 
tccttggaagtttctccatcccaaagccagttcctaccacgtgaccagctgaacaagcacctcagacagttcctcttgtctgggaa 
ctccagcttccatagggccataggatggctcccagcctattatctcccccagccctgtggatttcagaacactgtctccataactc 
20 tgagtaggcagaggatcacctacatgcccaatacaggtctcttcccacatacgtgacttctaatgagcccccctaggaacccaggg 

cccatggtccatttctgctggtactccatgatggctcttgggcagtgggtatgtgtgtgctgtatcttatagtactgccaagctaa 
atgctcctgagccagagacatctttctcctacaatgttctccagtgacaccctgggggttagaagcatatttctagaatggctgca 
ttcctccaatgatgtgtttggcttgttggaaaggccttgtttcaaaatctattagaagcagaaagtttatttaaaacaaaacatgt 
caggatttagggaattatctgggaggaactggctatgaggtcccataaacgtggggtgcatccatagcttgctgagtctcactagt 
25 aaccctgggcagctctgttgtctgtgagtcttacttctgtctctggtaagattggggagggcagtatttataagggttgctccagg 

aattaaacaagtaaatgcatggtagatgttcaacacagctccctcacctaacgaaagctcgcaagctactatggggactgtggggg 
aaccagtagccttgacctagatgctaagtgcttaatacgtctgattttaactgggaagagcacatagcttaaactactcatttcta 
tacatttcccaataaagttctattgaatcatacaatgaaaaaaaacaggaaagaagaaagaaattctctcatttcaaagaaatgct 
aataaggacaggactttttgcaatggcctggtggtaagaaatggctggtccctactaggaaaaacatggtatttgaaggttcttcc 
30 caggagatgtgacattttgatgaaagtgccagtaagctaggggtttctgagtaatgagctgagctcagagaaaggtaatggcacct 

gcgcaaagggtgccagcatttcctgagtgctgggtgtcttatctggccactcagaccacatggagcccagagacagctatttttct 
ggatttccttgggaggaagctgaaacttggtgatgtcatgtgactcttcagtcccacagaaatgataatgtaggggtaggagggcc 
tgaatagaacttgcttgcctctgtgggcccattttccatggcagtttccaaagcttggaggccagatgttaggaccacagtcatga 
ctaacacctgagagctttgtaatgatggccaaacaatatagaatgtggtcagcatttgtaatgctcagttcctgtaatgggagtct 
35 agaacagaaaggaagaagaagaataaaagggagaatgactcttgaagacctctctacaaaaagaaacatccaatgcaaaggctttg 

ttgtgctgaagttagcagtaagttgcccctagacagtgaagggcttggactcccagcatgtcctgccttctcaccatgtgaattag 
caacccccaaatctaattctgccaccagctgccattccttggccagaccctcttaacagtggttctcaaccttcctaatgctacaa 
ccgtttaatacagttcctcgtgttgtggtgaccccacccataaaattattttttattgccactgcataactataattgtgctactg 
ttatgaatcacaatgtaaatatctatgttttcaatggtcttaggtggcccacattaaaagggttgctggacacctccacaaagggg 
40 taacaaaacacaggttgagaaccactgctctatagaaatgtgtttctgttcagatatagaggaagctcttgcaggccacatgtaac 

atcaggttcctgcccccagagccagaattctggagaatgtgtcttagcatggggataagctgatctcatattcagaagagtagcaa 
tgggtccctatctgtactgttctcatcctccatgaaaatgtccctgtaaatatgatctatgtgtgctacacacctgtactgatgca 
ctcttgtcatgactctgtatacacacaaccttgtgctctggtacaccaggccagccaagtacatccatccccatgagcacacacat 
atcccagccactgacccaagcttgttctcctgtacacatagccagctcttgcagatatcctctctgctcctccccatctgagctgg 
45 cacctgagaaacaggtgttcctgggaggagcacatggagaaataaccaaagcagagctggggtttcgttgcctcctgtgagtgaag 

ttgtcaaaagcctactgaccactccaatcctgatttctcagcctgagtgtgcgtaagtgcctctccacagacaaaggcacacactg 
ccagccaacacctggacctgtggctgcaaaagctgcaggaaaaccgacatccttcccatcagtcccccttctttgctgagtcactc 
tttgcttggaattctgacaggtgcccgttgggcttctggaagggagggacagcagaggatccaccctctgtgtgtcccaggagaga 
ttacattatcttcagccaccctgaagctcggcctaggcttctggaatcggtggggctgacacaaagccagttctggggacagggaa 
50 tgtacggatagccacaaggagctaagccatctgatgttctcttcacctgagcaccctaggacttagagtgctcagctctgctttgc 

atgtgttccactcatttcaaggaccagcataccctacacctcacccatgtgagagctgcacgcttctgaactatatttaagaagcc 
aggtcaagtacaatccatgtagtgttttcagccctacattttgccaattgctggttggcattagcaggcagttcaacttgttgctc 
ttggaagtatgttgctgggaaggtcagtctaccagccatgtgtaacctcttcactcagctcacacctagcagtggatggaagctct 
cattagctggctcataccaatttactctgataacgacgaagcttgtcctgggacccttcccggcttcctcccaagcctctgtactt 
55 ctctggtgaacacggccacctcttcactttgtggtaggcgcctctgactatgtctcaccagcacttctagggcctgagttttggaa 

gataaacacagaagcctcctggtgtccctcctgacatctgcagttagtgctctggtgcatggcctaattatccagcaagattccag 
tgtatactctatcctcagtatactggctcatgtgatctagtaaagatgtctctcactgcacagaatttcaaatgaaatgggaaata 
agtatctcaacttttaactcatacccaagacctcaaatgatgtcaccatactatgagacacaaaacaagcacctttgtaataatgt 
tcccctcctctgcccacaccttgttcaccttactcatcagaatactcccattctctgtttttaaagctttcattattgttttaatt 
50 ttctcatgcttatgtggttcttcttgaatcccaggtcttacaggtgatgtttaggagctttctcatggcaattttgcatactttgt 

accacacacatgaagaagtaatgcttttgatgaaaatgtagcacttcttttaaaaaaaaatcaaaaaagcaagaaacttaaaacat 
tcataaaatatctctaagctttttcccccagacaaccagatttaacctcccagctgtgggtctgtaagacccagagcctgacctag 
ttgacatgaactgtgtgtaagagggccaggagagaacagctcagtgtcagaacctgggggaattacaaatggcaccatagtgatga 
cttgtggcttctcctgtaaatctgaatagaaacattattgttgctctctcctcgtcctctctaaacgaaattctgaacccatctct 

6 5 gtatttctaagtcatacattgctttttctaacctgatttgttctctgtgacaatttagtactgtgtttgtaaaatag agac aaag c 

caggacagggttggcggtgtgattcagtgggagagcacatgcctcatgtcttcacagccctgggtcctgccctcagcactgaaggt 

aaaactcaggtgttctacaacaaccagaaaaagggggacattgtgtcctctgcattgtctgacaggtggaactgggagcaagacaa 

actgatgctgggaacgaccccaacgtccatgtcccccaacagcctaaagcacagggaagatcacctcaaacatactacagatgaga 

tgagtccccaacaaaatcctgaaacagaagaacactgttagggatttcagggctggaacatacaaacatcctctaccctggctcca 

7 0 ttgtcctgggtgagctgccaagccctcttcctgctgctgttccattttgaggaaggtgacaaacggtagctgggtgtagccaatgt 

cataggcccataggattctttgtggacaagaagataaagcgttatcttcccagcctgtggctttgtgctgagcacaaagctaacta 
cttgtcctctcaggcccgtggagtattatcatgattcggcacacaaacctgacagaacagatgggattattcccacttggtggata 
aggaaagtgagctcagatagtcagcgcatgatacagtttccaccaaggaggaaaagcccagcatcagatgcctcccccgacctgga 
catggtcagctgcttcttccttccatgagatcatagcctctagacttacaaatgtctaagttcaagaacatccagaaccaatggaa 
75 gccaagggattcatttgattggagagccagtaggcatagactgtagtgatgtatgacactggatgaaattaatgtcaaaaattact 
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ttccccactgttgactttgctctaaatatgcttgcgtcctaaaactgcatgtgaacaccaacatgttctgccatgtactctgacac 
ttctcaattactggacatggatttctgaaactatccaactattgtagttattaagtagagagctttctagctgaactgtgtcacag 
ataacctgtacctcctgtgcatgctaccaagtgacactgagtgctagtcagccatggcctctttctgagcatggctatggtcaggt 
cacatgagcattcagagctgggcatttatctggaataggcttatgtgaagaccaaaggccagaggggggagggtcttctgaagaag 
5 cgtctccaggctatgatcatcgggcaggccctgcaactccataatactgtgaggaccaaacacaaagagtccagagagtaggcaat 

ctggttctaggggagagatgatctgggtgtctccatctcagacccagaaagtcacttaagccaggaagacacatgcaaatggtggc 
tgtggggtggagggtggggcattgctctggaacaagaatgtgcatggttaaatggaaaccataacatttgcaaacatgggtaattt 
gtgagctttggttattgttttagcattttcctaaggtccatccctttatttattgaatagtgtgatttgacaagagatctataata 
gcagttgccagaagtagaggaattttgacacaagattttcagttctctcacagagcactgtagactgctgggccatatggaagtca 
10 gatgtgatcatagagactcaaggaaggtgacagcctcagtctgatagacacgtgtgctgggatgggagcccaaaggccacagccca 

cagtgcacaaaaaaacctaggcaggtggacaatggtgagcaggaagcacagtcaggaggtaacacagacccagcctgggcttcgca 
gtggcaggggtatgattggagcacatcagggaaactgaggctccttctcaaagaaactgggatgatcattggactttgtgggtggc 
catggaggagctctggtggattcattggctagaaccttgtttactgacacacatggagaaataggaaaaaagctaggccttgggga 
gagggtgggtttggagatgggcagctgtctggtgcctgaagggcacaggagtggcaggcaggaggcagcccgggtgcatcctgttc 
15 tctgggccttggcacagttctgctgcctgctctttctatacttgaatgcctggaggcatgcagagcatcgtagcctacacagaagg 

acctctgatgtcccaacaggagatggttgaaagagttgggacagcctcacagctcttctgactctgcatctgggtgagtggtggaa 
gtcacttgagtaggtgtaagactgcacaccaatgcacctctccactgtgtccacaggtgggacgtggggcttctttgtatcttagc 
tgtctctttgcaaggctgaaaccacaacgtcttctgtcagtgatgtcatctagctagtgtcctcttcccgtgagaaaaccctgatc 
agcccaaccaacagggaggtttaagaagaaatgtatctgtctataaaatatactggttctcaaagaggaagtgcttttggcttcac 

2 0 CCTACACTCCTGTAGAATATACCTATANNN*flWNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNtn^NX^NNNNNNl^NNNNNl , n^n^inWNNNNNNNNNNl^^ 
NtTNNNNNNNNNNNNNKT'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

2 5 NNNhTJNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNhttJNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNtnWWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNI^ 

NNNN^mNNNNN^nW^m^mNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGGCCGGCAGATGGATCTCTGTGCATCCAAGGC 
30 CTGCCAAGTTTACATAGCAAGTTCTAAGACAGCCAGAGCTTCATAGTGTGATCCTGTCTCAAAAAATTTTGTTTTTTAATCTGTGC 

TATTTCATAAAACAGTGGCTTAAAGCTGCAGGTAGACTGTCTGAGAAAAGAGGACAAAGCCAAAAATCGCACGGTGCTCCCTAGGT 
CCCATTGTGGGGTGAGCTGCTTCTGATGGGATAGTGTATAGACAGGGTATCACAGGGCAATGAGCTTGCACCTGAAGATGGCTGCA 
AAAGAGCAAGCAGCCAGGAACTGTGTCCTGATTCAGAGCTTCTATAAGCAATCTGGGAACATTATCCAAGGTACTCTCAGTGACCC 
CTGAGCTTCCCGCCTCTGTGTGTACATGAAGAACACCAGGCTTAGCTGTGAGGACCACAGAGCAGGCACAACTAGGCAGTTGTATT 
35 TGCAACACCCTGCAAGTTATTAGCTGGCCACGTGTTTGTCATTCGGGAAACTCTGrTGTAAATGCAGTCACCCAGTGTGACCATAT 

TCAGGCAAGTAAACACATATGCATGGGGGTGCACACTTAAGTGTGTGAATGCAGTGGCAAAACTTACACATTTCCCAGTGCCTTAC 
AACCACCCAAAAGAAGGCTGCTTGCAAAACTCTGTCTTTTGAArTATGAGGGTCATGTAACTAGCTTTGACTTTAATTTTCGTATT 
TCTGTGCTAAACACCAAAAACTTTACTTTTCACATTTACATGCTAAACACTATGCTTAATGCAAAGTATAGACCTTCCTGTGAGCC 
CAAGATC CCTT ACTG CCAAAAC AGTGATGGTGTCT ACCT C AAAGACCCACAGTG CAG CTT AG AGGCTG C CTGTGGAAAGCAGTTTG 
40 TGTGCACCTGACAGACCCACTGAGTTGCTGCTGTGAGAGACTGGATTTTAGCATAGATCGGGGGTTTGCTGTTTGCCGTAATTCCT 

acccacttagaacaccatagaatgttttttctaagtccagccattgtatctgtatcaattccactttactatgccagacagaactt 
agcaactggtgctatattttgcttttaagcttttggtagatttttggttaaggatgaaaattagcagattgacttgagttatggta 
gacaaatgattaattcttttgaaagggactcaacatttcatgacccagcatcatggtctttacattaaatagtaaaaatgtaaact 
ccaggcatggcaatgaacacctgtaatccccacagtagcagagggagcaacaggcggcccacccctgagctttctggctagccagt 
45 gcagttggattggcaatgtacaaattcagtgagaagccctatctcaaaagatgatgatgggggctggagagatggatcagcggttg 

agatcactgactgctcttccaggggtcctgagttcaactcccaacaccataatggtggctcacagccatctctagtgggatctgat 
gtcttcttctggtgtgcctaaagacagctacagtttactcatatacattggatagatagatagatagatagatagatagatagata 
gatagatagatagatattttttaaaaaaaaagatttgatggtgatgatggtgatggtgataatgtctagagcaattaaagaaacat 
cagacgttgatgtctccacatatgtatccacacaactgcacatgtactatccacatacataaagtttttcacggggaaaaagggaa 
50 ggttctgtggccaaacaaatttgagaaacagtaacttaagcaaagtttgataactatgtctttttcctgaagtccatcagcctttt 

TTT CCTGCTG AGTCAGT AGTTGATCCCAGAAGTTTAATTT AG CCAG CT ACTTTGTGTATACAATTCTGG CTGACATTTTGGG AAAG 

aagtcatgtgagcgtgcacccggtgtgcatgcatgtacatatacacacacagacacgtgtacagagtataacaggtcttaggaatt 
ggaactcactaggaacggcctgcgaaagactacaagcacggggcttggtgccattttcaaaggcaactactaagcaatacggaaat 
ctggtagctccttttggagcagcaattccctatccaacaggcagatgggaaatgttttaattttctctggatacaataaagaaaag 
55 acaaaaaaaaaaaagcaaatgaagaacgtttgaggggcagactacccatgaggaagcacactgattgtgcagacgtgtgctttccc 

gtgtgagactgtgatgtggccaagagcacactcagccagtactactgaatggttgctattggttctaggatgttctaggctgttga 
ggccgtcggagcttgctcacagttcagaggtcctgctctgaggagtgacttttctgtagcttgtctgaagacaacaataacaaatt 
agcagctaactggtggttttacataataacattgccttttgaaagcagcactgtcttctgcactcttgtgtccgtgatgatttgac 
aacctggctttctttttgccttctctattgcagttgcatatggggctgatggctttagggattttcatgcaataattcccaaatct 
60 ttctctcgtaagtatatgctttgcttctagaaaacagatgttcatttcatggtcagttccatcacacagacaccaccacttgcatg 

ttctctcatcaacaccttcctttataacttgaaagtgacatggactaaatgtttgccattctatcattaaacacccagcatccagt 
gtgtcattgatacaataaagtgcaaagacagagggtgagggtgttgtttggtttttgttttgcttctgaggcagggtttccctatt 
attcctggctggcctagactgctctgggatgcccagactcatcttaaatttgcaatgatattcctgtctctgcctctgcccctgcc 
cctaccccctccctctgtccctgccccctcccctccctctgcctctgcctcaccaataaggatcagatagtgagaggattataggg 
6 5 gacttttgggatagcatttgaaatgtaaatgaagaaaatacctaataaaaaattggaaaaaagaaagagag agagaaagagagaga 

gagagagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagagagaaagaaagaaagaaa 
ggtgaagaaagaactaatgtagccacagtgggtgtctcactgggaggctgctcagcagggtcctgattaaaactgtgatcaacaac 
tttgtggtccatgcttcctgtcagcatcaaacaaaccaacatcttttcagataacttgtgcaattttgtgtgacaggaaaaaaaaa 
aaaggtgcaccctttttcccttgctctggagtgctaacctcagaacagagaagaaaaactcatgggtttccagcccattcttctgt 
70 ggtggctcgccacgtaagcatgcaccatgttagcgtgcatgcagcctaccagctctcctcggagctgctgtgccgaaaactatatg 

gtaatttcatctcttaatacattgaaagttgaaaatgataactatatttgagcaaccataaggagtattttcaagaatagagaagg 

C TTT T T TTT AA TG CAAA T AAAAT C AA T G C AAAAGAG TT A C AGGT T G TT AGA CCCC T T AGGT C TTAA GCCTTC AGA CC T T G T AT C AA 
TAAAATGTTTAATCTTATGAAGCAGCAGCAGAAAGCAGAGTGTATTGGCATCACTTTGAGAAGAGCTTTGTCTGTGTGTCTTGCTT 
CAGATCAAACCAAAGCACACTCTACCACCAAATTACACCCTAAGACCAGCTTGCTGACATCTTACTACTCTAATCTTAATATTGAG 
75 atgtcagccgcgttaggtttatgatgtcctgttatcagatattacttgggaagtacagtacttagcagtatccatctcaggatgct 
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CCTGGTCAAAGGCCAGATAGACTTCCCTCTCCAGAATATTAGAAGTTTGCTAAGATATTTCTCCTATTAATTATTTCTTCAGTTCA 
ATGTGAAGGTAAGAATTTGAGATTTCCTTCTTCATGTAAGCATGTATGTTCACATAACATATTTTTATGTGTGAGCTGTGAGTGTG 
CCAGGGCAGGAAGTCATGTTAATTTTGAGCCTGCCAATCACAGTTTTGAAATGTTTTGGTAAGTCAAGTGCACATAAAGGTAAGAC 
AGCACATTCTAAGACACATTTTCATTAAGCCTGAGGAATGGGCAAAGCCCAGCATTACCTACTGACCAAGCAGATGGGTGAGGTTT 
5 TCAGGATGGGAAAAAATGACAGTGGGAGATGTTCTGAAACATGATAAATGTTTTCATGTTTTTCATGTCTATCTGCTTATAAAGAT 

TAGTTCATAGTAATACTATCTCTTTTTCTTTCTCTCTTCCCCTCAGTTGTATCTTTCTGGAACAAATGGTTGGTTGAGCCTCAAGT 
CTCCGCCCAACAACAACCAAACTGTTCTGGGCCAATATCGCCACCTTGTGGTCATGCTTGAGAACrGACCTACAGGCTTCCTTCTG 
GAAGTTAAAACAAACTTTTGGCCTCCTCTGCCATCTTTATCCCATTTTGAGTCCCTAGATACCCCCCAAAAATTAAATATGCCTTA 
AAATTCTTCTTTCTTAATAAGTTTTCATTTTCTGATCTATTTCCATCTCTGACTTCATTGTATTTGAAGGCTAAACATCAAATAAG 
10 ATTATTTCTAAAATAGGCTTGATTAGGTAGAAACCCTATTATTTTAACTATTTTTAAATGATATTAAGTCATGCAATTTGTTCTAA 

ATAATGCTTACAATTTGTTCTGGATTTGAGACAAGGTGCCATGTAGTTCGGGATAGCTTCAAGTTTCCCAGGGAGTTAATGGAGGA 
TGGCCTGGTTCCTCCTAACCCCTTGTCTCTGCCTCCCACCACACTGCTGGCTCCTTTAGAGGAAATAAAAAACACTAGTCTGCACA 

tacatatgtgtctcaggtcttcacctattaccacaaataaatgaaaatgtacaaatataccttatatattttaataactttgctta 

ttagctacagttattataaagatctttacacttgcatctgcctttttccatttaaaatattgaacatttcctttacctgacataaa 

15 ACCAGGCTGGAATGACAACTTCAGAATTTTTTTTTCCAATGGGAAAATAACATTGTACATTCTGAAATGCTACTTTTCCAGTAAAT 

ATTAAGATGCAAGGGAAATAACAATGTAGACATCAAATCTGTGACCCAGAGGCTACCCTGCATATTACACCTCTGCATTAAAAATG 
CTCAGTTGCTCACAAGGGCACACTTGGCAGCCAAGCCAGGCCTCCCAGTTCCTGCTGGCCTGAGTTCCTTCACTTCTCCAGAGTCT 
TTCATTCTAACCTTTTCCTAGATGCTAGAGGCCTTGCCACACTCGGGTCAGGAGGGGCATTCTCTTAGGACAGCAGGGTGACTATG 
CTGGTATACCTCTAAAATACATAATGAGAGGGTTTTTTGTTTTCTCCATTTTAAGTAACAACTGAGAAGTAAGGTAGCTTTTATAA 
20 GGGGTTTGAAAATACCATGTTAACATAAGCCATGTTTTGTAAACACTCAAATTGGCCTCGCCCATTATCTGTCAGTATCTGGAAGA 

GTAGGTTGAACCCAGAGCTTTGGGGGGACAGGGGGAATATTCACAAGACTCCATTCATGTTTTATATTTAATCAGCTCAGTGAAGC 
ACTTCATCAAGCTCCCTGTTGTTCTCAGTAGTAGACTAGGGACAGAGCTTACACAATATGTGTGAGTCTATTCCTTATATGTAGCA 
TTTCACTGAAGGAATACCACAGCTAAACAGTTCTAGAAAGAGTCCCTTGTTGTCATGGACAACCTTTTTGGTTGAATAGAAATCTG 
TCAGATTCCTTATTTAGCAAGCACCCACTTTGCATTTATCCCCAGAGATATGAGGGCCTTTCCCATGTTTGTATAGAAACCCTTCA 
25 CATAGCAGGAATCTTAAGTTCCCCATGCTGACAGTATAACCTGTTTTTTGCCAAATCATCTTCTCTCTGGTCACTCATCTCCGTTA 

GACATCACAGACCTTCCAAGTCAAAACATGGCTGGCAGTGTCTGCATCACAGCCATAAGTCCCAGCTCAGCAAGATGTGTGCACAG 
CCTGCTGTGTCCCCACTACTTACGGTCCTTGGCCACACCCACAGGCATCTGCAGACACAGTATCTTCTTTCTGAAAAACATAAACT 
TTCAGTCTTTAACTTTCTGATTACTGATCATCCTTCCCGTACTATCTATTGACTCTCTCTCTCTCTCACTCGCTCGCTCGCTCGCT 

ctctcgctcttacacacacacacacacacaatcatatataattaaagctccagtataaatcaggccaagtagcttggacttcatac 
30 tctatgtccttggcagctatccacctatttttccacatacatttcttacccccattgtatctgattcccacactgaccctgggaca 

acttgtgagcaaccctcatgcctcccgagttacctttctcctttaatgctatcacagctggtggcagcaccatcttctaaggcaga 

AATGCCAAAGCCCTGCCTTCAGGTGCCCTAGTCACCCTAGTGATAGGCCCTCGGGGGCTTTCAGGAATCCAGTAGCCTAGAAAGCA 
GCACCCATCACCTGATTCATAACCTGCTTCCTCCTGACTCTCCACTCTCCCTCATTTTGCAAGCAGCCTGCTAGAGGAGAGCTGCT 
CCTGGTATGAGAAGCCTGAATGTTACTGCCCATGCACCCTGCTGTCCTGGCCTTCTCTGCGAAACACCCACATAGGCATTAGTGAC 
35 TTGTGCCAAGAAATCCCCCCAGAGGATTGCACATGAACTCTGCTGTTTTTATTCATACAGAAAAATGCTTACAACTGGCATGAGCT 

TCTCTGCCCTGCATGCAGTGTGCTCAGGAAAGCAGGATCACAGCCTCCTTTACCTCAGTGGAGTCAGGAACATGCTAAGGGGATGG 
ATCATCCCAACACATGTTCTTCCACAAGGTGATTTTTACCCAGCTGTGGATGCTTCCTGTTTATACACTTTGCTGCAGTTCTGTGT 
CTTAGCTGTCATGGCTAAAAACTTGCCACATGAGCTATGATCCTCTTCATGGAATCTTTTACTACAGAGAGAGAGAGAGACAGAGA 
CAGAGAGAGAGAGAGAGAGACAGAGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATATTGAAAA 
40 ATAACCAGAGGTTGAGATTTTTGTAGTTTTACTGTGCTGACGTAGTCTATGATCTGTTGCTATAACAAAGATTCCACAGACTAGTT 

AGCATATAAACAATGTAAGTTCGTTTAGCTTGTAATTGTGGAGGATAAGAAGCTGAGrGTGGTGTCTACATCTGGTAAGGGACTTA 
AGTGGCGAGATGGGACATTGCTCTAGCACAGGCCTGTCTTCCTCTTATTCAGCTTTGCGTTGCTAAGTGAAAACCCAAAGCAAGGG 
GTTCCCAGAGGAACGTGTATCTGGTTAGGCTCTAGAGGTTCCAGGCAACCCAGCAGGGAAGGCTTTGGTGAGAGTGGCCAATGATA 
GTGATGGGAGCATGTGTCAGAGCCAATCACACATCAAAAGTTGGGAAGTAGAAAGTGACCAACCGGGACAATATAGTCCCACAGTC 
4 5 TTTTTGAGGGGACATCACTAGCCATCTAAGGACTTCCCACCAGGTCCCACCTCAGAACAGACTCTCACCCTGAGTGAGCCTTTGGG 

AAGTGTTTTTCCAAACCATAGCCATGTGAGTGCAGATACTGGTGAATTTGAATCTACCCAAAGATAACCTAAGAATCGCTACTCCA 
GAGTCCAGTGTCATTAATCACCGCTCTGTGAACCGCAGACCTTTCCCCTCTTGCCACATGGATAGGATCTGGCCTCTGAGGGAAGT 
AAGG ACTGCTGATT TG C AAAGTTTCGG ATCAG AG ACTTG TAGGG AAAAG CTTTTAGAGAATT CCCCATT AG&GAATTTCTCAGTGT 
TGTCCTGGACATGTGCGGAATTCAGCCTCAGAGTTCATTCTCACTTCCAGGACCTCAGAGCCCATGCTCCGGTTTGTACGTCTCAT 
50 CCCATTACTAAGCCAGTAAGTCTTTTCTGCAAAGAGCTAACAGGATAATATTGGCAGTAAGTAGGCACTGGAGACCTCTGTGTGGA 

GACCTCCCAGATCTAGAGCTAGCAGGTTGCTAGCTCTGTGACCATAGCAAGTTCTTTGACTGAACCTCTACCACTACAAAATATAG 
GATGGTAATGGTGTGGCCCTTTTGAGTTGTTGTGAGGTTAAATGGCAAGTGCCATTAAAGTACCAGAGGGTCTAGGACAAGGTAAG 
TACAGTAAGCACTGTTGGGATCAGGCAGAGCCTTGGTGGATGTCACTTGCTGTGCCCCAGTCCACTGCTCCTTTCCTCAGTCCTCT 
CAGCTGCCCCAGGCTGGCCATGGCTATGAAAGCTCCTGTATTTACAGATGAGGAATGAGGCACAGAGAAGTCAGATGACCTGCATA 
55 AAATCACTGCGCCTTTAAATAAAGGTGCCACCCCTCCAGGCCAGCCATTTTTCTCTTGGTGTCAGAACCTCAAATGTCCCAGTCAA 

GAGAAATTTGGGAAATAAGATTCTCTCTCAGGCTGTGAAGCAGGTGGGCTCCTTTAACTCAATATTCTCCATTGTAAAGTAACCTT 
AGGTTCCCCTCCAGGGTCGATTTAAACACACAGCTGAATTCACCCCAAAATTTGGGAACCAGAAGGATTGGGGAAACCCAGAAGAG 

cacacttcagacatcctctatggccatgtcctggctgctgctctggggaccaaactttgagaatccttgaccaaaagtgctcaaat 

TATTATGTCAAATAGAGGCTGGAGATCCAGATCAATGGTTAATAGTAATTGACTGTCTTGCAGAGGACCCAGATTTAGTTCTAAGC 
60 ACCCACATTTGGCGCTTCACAAAAGCCTGTAGCTCTAGTCCCACAAAGCTGCACACAGTGTGCATACATAGAAGCAGACACTCCCA 

CATACACACAAACGAAAAGCAAATGCCTGCTTCTTAATTATGTCACAGTCACCTCACTGGTTATTTTACTTAGAGCAGCATACCTC 
CCTAACTCTTATGCACCTAGAAAAAACACTGAGAAATTATGGCTACAGTTTCCACTGCCATTGCATGTGGGATTCACCACTGTACC 
ATrAGTGTTTTGGGAGCATGTTTATGCAATGTGTTGTATTTTCTTTTCAAATGAGTAGGCAAATAACAAAACTACATGACTTGTGC 
TGGGACTACAGCAGAGTCAATAGCGGTGTTTGTTTGTTAACCTACAAGCATCTTCTTCTTTGAAAGACTGTTACCTGTTGCACTCA 
65 TAAACTATTCCAGCTCACCTCTTAGCAAATGAAGGAGATGTGAGGACACCTCCACCTTAGGGCACAGGCTGGGGTATGCTGCTATA 

agataaaaaagaaagccaattgctaagaaaacggaacttggacaagggagttggaatcagaggtccaaacagcaaagagctgttcc 

AAATTTGTTGTGCATATGCGTAAGAAAATACTCACCCGTTCAGACCCGCATCTGTCCCTGCATCCCTAAGTGCATCCCGTAGGTAC 

CATCCACACTCTCTGGAAGCTTGGTGCATGCACCAGTCAGACTGCCCGCCCTGAGGTACAGGCTCAAAACTGCTTAGAAGCTCCAA 

ctgtctatttgatgccttgttgctgctgtgttgctatcttgtgacttatttttgcagtgacactgagtggcctcctgtgttgtctc 

70 TTTCAGCCAGTAATGTTAAAGTAGAGACTCAGAGTGATGAAGAGAATGGGCGTGCCTGTGAAATGAATGGGGAAGAATGTGCAGAG 

GATTTACGAATGCTTGATGCCTCGGGAGAGAAAATGAATGGCTCCCACAGGGACCAAGGCAGCTCGGCTTTGTCAGGAGTTGGAGG 
CATTCGACTTCCTAACGGAAAACTAAAGTGTGATATCTGTGGGATCGTTTGCATCGGGCCCAATGTGCTCATGGrTCACAAAAGAA 
GTCATACTGGTAAGGCCTGGGAGTTTTCCCTTGAGTGTCTCCTGAGGTCCTGTGGGGGCTGAAGGAGCAAAATGTACTGTCAAGGG 
CTGGGGATGCAAGTTAGTATTGTAGAGCACCTACCTAGCACACACAGTCCCTAAGTTCAAAGTGCAGAAGGAGGGTGGGAAAAGGA 
75 ATGTGGTCTTGAAGCATGTTCCCCATAGACTAGCAGGGCGGCACTTGCTTATAAATAGCTCCCAAGTTGTACTGAGGCACAGCTTT 
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CTTATTCTAGGGCAGTGTCTGAAAGGTCTTCTCAGCATGTACCTAATCAACCCTGTGAACGAAAGAGAAGGCTAACAGCATGTGTG 

TGTCAGCTTCTGAGACTCTGATAGTATACTCGCTAGAAAAAAAGAAAAAAAAAATCCCAGCCACAGTGCTGACTCTCATGTCCAAT 

ccttcacaagacgagatcaaaagctagagacacaccaaaactgacttcacaaatttctcattgagaaactacagagaatacttgtt 

TTAATCTTGTTAACACTTGGGATTCTCTATTCTGAGGCATTAGTGAATCATTAGTGAGGCATTAGCCTAGCAGCAAAATGGTCTTT 
5 TCGGAAAGGGTGTAGGTCAGCATAAAGT.GGTTCACCCTCCAGTCTGAGTCTCTGAGTCAGCTAGCCATATTGCCACAAGTTTTCAT 

CACAGAGCAGTAGGGGACTTTCTGTCAAACTCCTATTACGGTAGAAGGTTTGCACAGGCTTTAAGAGAATAAGAGAATGCAATAGT 

ctattcaaaactaagaaaatgttcaagagccatgcctacccctgccactggcactgtgggaagcctaaccagcttcagtcggctct 

TCTACTCCTGTTCCACATGTATATGAACAGTCAACTCCTTGTTCAACCTAACTGTTACTCCACCACCACTAAGGACACTAAAGAGG 
CTTCCTAGAAACATCAGTGGTGTTCAGGACAAGTGTTTGCATGGTATAAGGTTTCTTTGAGAAAAAAACTAAAGAGAAACATTACT 
10 CTTCTTTCCATAGAAGTTTCTTGAAAGGTAGATATTATAACCTGGCAAATTCACCTAACTCTTATAGCCACAGAAAGCTCACATGT 

AAAACGTATAGAGCCTGGGCTATCACTACCCATACACTGGCTTCTTTGGGGCCTGAGAAGGCTGGCATCTGCTAGTGCAGTGTCCA 
GGAGGGAGAACAACACGCACAGATGAATGATAGCGAGTTTTACTAGACTATCTCAAGAAGCTGAGGAAGATGGCTTGGAAAGGACA 
ACCTTGTCTGTTTCTTACACGGGACTCAACAAGCGTGCGTTATCCAAAAAGGAATCAGGAGCTAGAACAGGTATAGAGCAGTAGTG 
TCATCACCAAGGAATGAAGGCGTTTCCAAGGTTGGGTTTTATATATGGACAGAAGCAGTTTCTAAAATTATATATTCCACGTATAG 
15 TATATGTACAAATGATTTATAAGATGATACTTAAATAAATGTTTGTCTTCAACAAAAGTTTAGCTCTAAAGTTAGGCAAATTTGGC 

TTTTCTGAAAGGAGCCTTTAGTTCTCAAGTGACTCGTAGAAATAGACCTGGCATACCCAGCCCTGAGAAAACCAAATGTGAAGGTA 
ACCTTGCTCTTGCCTTCTGTGAGGCAGTGGAAATTAACATGGAGAACCCTGTGACAGATGCTCAACCAGTCTAGGGCCTGTAGCAA 
ACCATTGCTGATAGAGAGCAAACCTCTGACTGTACAGTAAAAATCCCCTTAGATATTTGACAAATGAATCAAATTCTCGTGTAGTA 
AATTGCTAACATATGACTGCCTGCCTTGACTTAAAAAAAAAGAAGAAAAATTACATGTAATGATTAAACCTGCTATCAACAGATCT 

2 0 GGGAGGGTACCTGATATTTGCTACATACTTTCCTCAACAAATAGTGACTAAGTATCATACCTACCCCAATATGCTAAGTTCTTCAA 

TTATGGAACAGATAACTTACAGAAAGAGGAAACAGGAAGAGACTACACACACGCACGCGTGCACTCATAGACAAAGTTTGGTCATT 
GCCAACTCCACAG TATATCT CCGT ATATGTGAATAT ACAAAT CCCCAGGTAGAAGTAAAAACCCCATTT AG C GAACTAGGTTTGAA 
TAGCTAGACAGAGCAGATGGGCTTTCTCTTCCAGGTCTGGGTGGAATGTGTCAGCAAAGTTTTGGGCTCTGCATTCCTACAATAAC 
AGCAGGTTATGAGAACACTGCCCACCCCTGTGAAAGGCGCTGGGAATCACTTGGAATCTTGAGAACATGCAGGGCCTAATTCAGAC 

25 tctgggagaatctggagagccagcattcctatgaagtcctcggaacgctgggcatggaagctagagcacaataagcccccggggac 

ATGCTGCTGAGGACAGGACAATAAGCAGAGCCATCTCTGTGGCCTATGAGGAGCTGATGTAGGATGTGCTGCCCCAGTGGACAGCT 

AGGATGTGCACCAGAGCCTCTCTCTCTTCTTCCCATTGCCCArGACCCAGTCAACCAGCCTCATGACTTGCAGCCCCTTTCTAGTA 

AACAAAGATCTCAGGGGCATAGCCCAGCTTCTACTCCTCTCACTGGGTGGCATTCCACTGCCGCCATTTTCTAAATGGCTTGTGGG 

caccggtgtgtcacttccccttgggtgctcagttggtttcatgtttgattcaagtgtcacaaccccagcgtagccaccaacagctc 

30 AGGGTGCATCTGAGGATCACCCTGGGGTGGTAGGGAGCTGCAGAAGGGCAGCGGGGCCCACCTGTAACATCATTATTCTGAATAGC 

AAAGACTAGGAAGTGGCCTGAGCAGAACAAAGAGGCTGGCTTCCTGTGGTCTCCTGCCTAGCAGGTGCTGCCACAGGCGTGGTAGT 
TACACATCTATTCTTGTATGCCAGGCTTTTTTTAAAATCTACCTTCTGCAGACAGGCCTTCGGATGTTCTACCAGGTCTTTTTCTT 
TTTTTAAAGAAGATATTCTTT ATT ACCCAAGT AACAGGT CG CAAACGTTGTGACAG AATAAAAAGTG TGGAGTTCCTGGG ATGGAA 
ATTAAATTCAAAATTTGCAGTATCTAATGTCTCATCCCAGTTAAATGTAGGTGGATACAAGCTTAAAGGACCTTAACTTAGCTACA 

3 5 GGCTGTTGTCCTCCAGGAAACAGGTCATGGCCACTGTCAACAGAAGCAGACATGGGCACTGTCCCATGATCTTCGAACACACCCCC 

TTATGTGTAACAC CTGCACTG AGTGA7VATACC ATATGAT CC ATTTT AGAAATGTGGT CTTTAAGCCT CCCCACCATGGGC TGTACA 
TTCATGGCCCACACAATCAATTGGAAATCAGTAGATTTACAGTAGCTCTGCCTTACCTTGCTTTGTAGCAAGGCTTGAGACACCAG 
GCAAGCAGTCCCCATGGAGAGATTTTGACTCAAGTGAGAAGGCAGGTTTTAGTCCCCAAAGAATGCCCACCTTCCCTTCCTGTAGA 
AGAACAATGTGCT TTG AATTATC AAATTCAAAGAAATTG AAAG AAATTGAT AATTCAAAGG CATTATT AGTCCTGTCTGCCT C CCA 
40 ATGGCCAGAACACTAGCTCGAATCACATCAGGGAGACACCTGGAGCGCCTCCCAGCTCAGAAAGGGGTCACTCAGCTGCTAAGCAC 

GTGACTTGGCCCACTTGGATCACCAGGAGTGTCTTCTGAAGCTGTCCCGTGTGCTTTCCCATGCAGCCTGAGGGCCCAGCCCTCTC 
TGAGGAGCAGCTACAGTGTTAGGCACGTTCCACTTCCCCAGCCGGATCTTCCTGCATACACTGCTTACTTTTCTTGTTTCCGCTCC 
TCCAGTTGGAGCTGAACACTTTGTGAACACAGTGTCCGCTGAGTGTGCACTTGGGTTTCCCAGGCGAGGTGATGGTTAGTGAGGCT 
TCTAAATGCTAACACCTACAGTTATCGTTCTCCATCCTCCTTGACGTTAAACAGTGTCGTCACGTTCACCTGGGTCTAATCCAGAC 
45 AGGAATTTGGGGAAACGTTGAATACTTACTGGTTAGTATCAAGAGCCCTCTGACTGGCCATTAAATATCATTGTAAATTAATTCTA 

ACTTTTGTGTTTG CAATG CC CAGTGAAAAAG ACCT AGAGGTAATTCGGAAATTCAGG CACCAGT ATGCACATTAAAGCTT AACCTG 

gcacagcttttaacagtaccacctgtgataaaaaaaactctctgctgcccctccatttccgtgttggagaaatgttaattgggtat 

TTTTAACACATTGTTCACCCTTAAGAGAAATGTGTCTCGGGACATGGGTTTCATACATAATGGTCTTTTAAATGAAGCATCTGTCC 
TTCAAAGGCAGCGTTTATAAGGCACATAATGGACACACCATTCCTGAGAGTTAAAGGCTAAGTTAGTGTCCACCCAGCAGGACAGT 
50 CACACACTCTTTACTCACAAGTAGCTCCTGCAACCATCTCCAAAGCCAGGGTGTAAGCCAAAGCTCTTGGGCACATAGTGCAGGAA 

ccctgggctgtct CAGTCAC aaaccaag AAACCTC cttgg aaacgcc ctcaatggcagcaagat ctgtacctggaacatg ACTTGT 
ctactgtggacacaaaaatgaattcgaaggatctctgagttgtgaggaaagggaaaggcaggaagtctcaggcaactccgagcgcg 

GGAGCCAGGGGTTCCCTCTGGAGGACAGGTCACGGCTGTCCTGTCCCTGAACTTCTCTTTTATTCAGTCTTTCTCCAGTCTCTCCC 
TCTCACGCTCACACTTTCTCTGTCTGTCTCTCTCCTGATTTGCCTGCTTAGGGACAGACAGGTAATGGAGAAGAAATTGAAAGGGA 
55 AAATACAGGGAAAATGTAAATGAAAAGAAGTTATTATAACTGTTATAATGAAGTGCCTTTCATTTAAATATAAGAATGTAACGCTG 

AAATGAACTTGTGATCCTGAAATGCATTTTTAATGAGTTTCCTTTTTATTTTGCTGCTTCAGTGGCATATTTTAAAGACCCTTTGA 
AAAAAGCCACATTAAAAACCCCACCAAATGCCACAACACGCAAAATTGGATATTGGTTTATTCCAAAACTGCTGATCAGGAAGAGT 
GACTCTTCATCACAAAATGTTGCAGTCACTTTATTTAAATGAGTTTGAATTTGCATTGTGATGTGCCATTCTGATTTAGGGAAAAA 
AAATTAGATTTTCAGATCAAATTGACCCAGCCAGTGAAGCGTTAAGCAGCTGGCAGGTTTAGTCtGAAAGCCTCATGTTCTATCAA 
60 ACCTGCAGCCGGTGGAAGTCACCAAGCCCATGGGAAACAACTTTCTCGAGGCCGCGCTCCTGAGCAGCTCTCTCTCAGTGCTTACC 

ATGCTACCCTCTTCCCTTCTTGCCCAGGTGAACGGCCTTTCCAGTGCAACCAGTGTGGGGCCTCCTTTACCCAGAAAGGCAACCTC 
CTGCGGCACATCAAGCTGCACTCGGGTGAGAAGCCCTTCAAATGCCATCTTTGCAACTATGCCTGCCGCCGGAGGGACGCCCTCAC 
CGGCCACCTGAGGACGCACTCCGGTATGTTCACTGAGCATGGCAGGGATGCCATGTAGGGACCCCGATCATGTGTTCCATGTTCCC 
AGCCACTGCCCTTCCAATCCACCCAGTCCACAGCCCTCTGGGGTGTTGGCCTCCTATGTGGTAATCCCTTATTCCTACTGAACCAG 
65 AGGAAATGGGGGGGGGGGGTGCACACATGGAAACCCTGCCTCCTTGGTGTGTTTTAGAAGAGCTTTCCCTCCCACCATGTCAGGTA 

AGTGGGTATTTTTCTGAAGTATACTGCTCATGCCCTTAACCTTCCATACACATCCTTTTACACCTATTGCTGTGTCACTCATATCA 
CTGGCTTATGTGGAATATATTGACTAGCAGTAATAAACGTAATTATTTTCGTTGCAGAGAGATAGGTTGGTCAGAATATAACCCTG 
TCAGCCCAGGGCACACTGCCCCAGCCAGAGAGTAACTTCCAGGCTGGAAACCAGCAGAGGCTTTGATGGGACTAATCAGTCTAGAG 
TTGTCAGCAAACTGCAGACAGGAAAATTTCCCTGTAAGGATGGTCCAGATACTCTAGAGTCTCAGAAGACCATTTATATAAATGCT 
70 GGACAGTTGTCAGAATGTTCCCAACCTGTCACACAGACTCATCTTTAGTTATCATACATCTTCTGCCTCCTGGGTGGCATCTTATC 

CAGTAGCCCTATAAGCCTCCAGGTCTGAGATATAGGAAATAAAAACTATATGCTATGTTTGCTTGCAATCTAGTATTTGTAACATG 
CATATGTCGCTTCCATTCTGCACTGTCGTGTGGTGTCACGTGCTACACTGGCTTTAGGAGCTCTAGGTTGAGGGGCCTTGCCCCTG 
CCCTCCTAGAGTGCCCTGTCATAACAAGCTGTCACTCTGTCCTTGCTCAGTGACAGAAGAAAGGTCCTCAGCTCATCTTCCCAAAC 
AAGATCTCAAGTTATCCATCTCTTCGCCCCATATTTCCTAAGCCCCTCAACAGCGTCCTATGTGTGTGTGGCATGGTAGAGTCCCG 
75 AGGGTCCTGCAGGAGCAGAAAGAAAAGACAGTCTGTCCTGCCTGGAGGArcCATAGAGATTCCCACAGCAGGAGGGCTACAGGGCG 
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GGGCCAGCTCAAGCTAAGTTTGCTTTAGAGGAACTCTAAACCAATGAGAGCAGAGGTTATTGCAGCACACATTTTAACAGGTGGTA 

tccagagctgggctttctggttagtggtcacctccaggtgggcagatgtagagaagaaaagaagctaaggctatgtgtcatctccc 
ctgtactctacttccctacctgactggcagtaagcagtcaggagactcctaaaagtgtgcagcagaaagttgtgacttgggcgagt 
ttcttggcactgccaagaaaggtggtgccctccgttgaggagctgtcctctcaggcagcatgtgggtcagaggacgtgtcaggaga 
5 cagacacctccctgtcttaggtaggacactacctcagatctgggaggcgttttctacaaggaatgaggagagccaaaggcttcctg 

GGATGGAGGTAAdTCTGTCTGTGTGTAGCTGCTCCACAAGGTGAAGGCACTGCAAGGCAGGGAGTGACATACAGACCTGGGTAGGT 

GGCAGGTGACTTAGGAGAAAGTCACAGAGACACAGTAGGCAGGTACCATGCACTCAGATTGGCAGCAAGCACGACTTCCCAAGCCA 

atggaaaattccaagacccacttttaggctgataccagtcacagcactatcaccctttaattactggtttacagtataaatctttc 
ctgcatgcccatccttcaacttaagatagcaagataacatcttgtgaaatcagtgctgagttttgcgttttgcctacatgcttgat 
10 cattgcatttaaggcatggtggtatcctcctctcggtggggctaatgatttgaataattatttaaaacagacagagggctcctgac 

agttatttctgccacagagtcaccaatctctggtaaagatgtccaccagagacctggggcattggtgactcgattgtctgaaaatg 
tacttaacaaacacagctctgggagaaaagaaacactgtgtttccttcttcaaaacaattttaccagaatgacaggacttcagcct 
ttgtctgcaaagtccagggtgttatattttcttaatgaatggccacgcccacattccattagaagctaggggcaaccatagctttc 
cctagcatcctgtggtggtctgacgttctagactctactgtgatgatggaatttgtgctggtatcagggttggtactcttttgaaa 
15 actacaaactttgttagagtcagtttggttctcgtgttctagcattaaagtcaatcatatactaagaaaaatcaggtaccatacca 

tttatatagggaggcaatttgattcacgaaatcactaaaattaaatttttttcgggaaagggcatgtattaatttctgtaaccata 
gaatataaatgtgcaaccatatgtaatattcgttccatatttcatcatttgtggtacatcactgtctctagacaaaaattctatat 

AACTGGAGAGACGG CCCAG CAGTTGGAG CACTGG CTGCTCTTCCAG AGGAG C CACATTTGATTCTAGCACCCACGTGGTG ATT CAT 
AACAATCTGTAAAGCCAGTTCCAGGGACTCCAACTCCCTCTTACAGCCTTTGTGGGCAGACACCAGGCAAGCAAGTGGTACACAGA 
20 CATACAGGCAGGAAAAAAACCCATACCCGTGAAATTAAGTAAAATAAAAATCTGTTCTGGAGTCTATAGATGAAGCTTTGGTTTCC 

TTGAGAGCATCTTCATAGCATCTGGTCACTTAGGAAAGAGACTTAAGTCACACTGAATTACCAGTTATCAAGCATTCCTGTTTGGA 
TGGCTTTATATCATACTTAGCATGAGAAATGCAATGTGATGTTGAGGTGAAACTCTATATTCCACATAAAGTAATTGGAGACCATC 
TTCTCTAAAAAAGGGTCTTTATTGAAGTCTTTAAAAACCGATATTATATGGACCCTTTCCTATTCTTCTAAAATACCTCTCAAAAA 
AACCAGGAAGGACTAAACTCTTGTAGAACCACATTGCCACACATAAAAGCCACTGGCCATACTTAAGTTTTAGTAAATTAAAATTA 
25 AACAAAATTAAAATGTTAGTCCTAACATTAATCTAGCCAAACTTAGAAACTCCATGTAACTGGTAGCTACCATAGTAAATAATACA 

GTGAATGCCAAGCTGAACAGATATGCAAAGAACACTTAGAGTGCTCAAGTCGTTAGCATGAGTTCTAATGGCCAAGGCTGATCTGG 
GAGTTTCATCATCTCATATTCTTTGGGGATAGAATAGAGGCTTTTCATATGCTCTTCCTATGCAAAACACATTGTATATCCTCCAG 
GTATATGAAAATGAATTTGGCTTATCCATATCCCTTTTCATTTTGTGTTTATATATTGTATATTCTTAATATTCTTAAGTGGGATA 
GTATGTACTATAGTGTAAAATATATTTGTATTATATAGAAAGATACAATTTAGAAATACTCATTTCTTTAAAGCCTTTTCCTGCCA 
30 TGATTTCTTAGAGACTTGCGCAACCTCATTTTGCCTCCTGAATTTTCACCTTATTCATTAGAGGTTGTCACAGTAAGGGGTCAGCC 

TGGGGAGAGGCCCACCCTGACAGTGAATCTGTACTCTCCTCATGTTTCTGTCCACACTGGAACATGGAGATAGTTTACTTTTTACC 
ATTAAAGGAGACCCTTGAGTCCGTGTCATAGGTTAAGATGAAATTCATGAATTCTTGGTACACTCAATGAGTCACCTGGGCATTAA 

catttttaaaattcattaattttgactaagtccataatagtcatagctcagtagagagtacattatttttttatcttttttttttg 

GTTATAAATGTATTGATTGCATCCCCATTACCCAGAAGGCCAATATTTAATTGGAGTCTTAAACTCAATTGTGTTTTCTGCAGTTG 
35 GTAAGCCTCACAAATGTGGATATTGTGGCCGGAGCTATAAACAGCGAAGCTCTTTAGAGGAGCATAAAGAGCGATGCCACAACTAC 

TTGGAAAGCATGGGCCTTCCGGGCATGTACCCAGGTAAGCACTGAGGCCCTGCTGAGCTGCACCCCTCCCCCTCCCAGCGCCTGGG 
CCAGGATGGGGCTCTGTGGCCTGTTTCAGCCACAGGAGGAACTTTTTGTCTTGTAGCAATGCATCTACACTAGGGACAAACCGTGC 
TTCTCTACTTCCCAAGTTCTCAGTTGACCAGTCATACATAACCTGTCTTAAGACCTCCTTAACAGCAGTGACCCTTTTAAGAGTCT 
GTGTTGTGGGGTATTTTGTCGTTGTTGTTTGCGTTGTTTGGTGTGTTTTTTTTCCCCAGGGGGTGGTGGGTGGGATTCAAACCAAG 
40 AATTGGCTAAAGCTATAGCTAAGTGATGAATGAGCTTGCCTGGTGTGCAAGAGGCCCTGAGTTTGATCTCCAGCACCACAAGTGAG 

AAAATAAAATAACCAAGTTAGAGTAGTGTCGTTCGTGATTTCTTCTTTGTGTTTAAATATCCAAATAAAATGTGAGTCTTTTAAAA 
AAAACACTAATTACTCATGAAGGTCTTCAAAAAAAGAACTGTTAAGCTAGAACTAAACATTGATTTAGACTGAGCTTTGAGTATCC 
ACAGTTGGAGAGAGCAGAACTTGTTAGGAGACCTGGTTGGCACTGGTTCTGAGCCTGAGGAAGAGTGTTGAATGTATATTGAGTAC 
TACATTGTGGTGAGAATCAGTTTCTAATTTGTCCTGCCTGGTGTCTGTTGATTCAGAGCACTGCAGTGATGGCTTCATGCTCCAGT 
45 TCTTTCTCAAGAAGTGAGAAATTACTCTTGCAAGAAGCAGCAATCTGACCTCAGCATGCCCAAAGAGGCATTTAATTACATTGGGT 

TCTTCCTGCCTCTGCCTCAGGGCACATTAAGATACACTAGATGATTATAGTTGCCCCCAAGCCAGTGCTAGCCAGCTTCCATCACT 
GTAATGGGTGTCTGAGACAACCGGTAATAATAGGAAGGAAATTCTGTTTTGGAACTTTGGAGGTTTCAAACCATGGTCAATTGGCT 
CAATTGCTTTGGCCAGGTCATGCTGGGAGCACAGGTACACTGAAATCTCCTGCCAGAGAGACCCTAATAAGCCAGGGAGAAAGAGA 
GAAAGAAAAGGTTAGGGACCCATGCTCCTTGTTGAGAGCATGTCCCAATGATTTAAGGACTTCCCCCAAGACCCCAGCCCTCAAGG 
50 TTCCCAGCATCTTTTCCTTGGTTCATCCTAGAGCCAAGGCCTCCCACATGTGGGCCTGTGGGGGACCCTGCAGTTGCAAACTGTGG 

TTGCCTAGGTCATGTCTTACTTCACTATTTCACCCCTGAAACCCCTGCCTTATACATATACACTGAGTGCTGGCTTAGGGAATATG 
GCATTGAGGCTCCATCCTGCCAATAAACATGTACATrCTCATTTGTCTCCTGACCCTGACCCTCCATCTCCCTCAGGTCACCTCAT 
TACTCCCACGGACCTAGTTAGGTTGGGTCCATTAGTTGAAAACTGCCTAACTCAAGAGATGTAAGCTCAAGAGATGTAAAAGTAAG 
GTTTGTTTTTCTGAATATGATTTTCTTTAGTAAAAAGGTTAAGGATACCTGTTACATTTCACCTATATCTGCATAGGATAAGGAAC 
55 TATCTCCTGAGCCTCACATGCACCAAGGACAGAGGAAAAAGTACTGGGCTCAGAGGTGTGGTATGATGTCACCTGAGAGATGGAGC 

ACCTGAGAGAAGGGAAGATATGTAAATTAGCTTGATAAATCACATGTATGAATGACTTCTAGAATTAGATTTTATGACTTTCTGTA 
TTTCCTCCTATTAATCAGAGTGGGCTGAATGTTGAGCTATTTAACAAGACACCCTCATAATTCACTGTTAACAGAATATGCCAGCA 
GTAGTATTTGACTAGAAATGCAGGTTTTAAAGTGACGATATAAAAAATGCATAAGGATTGTGTGGGCATGCAGGGTACAGAATACC 
CAAGTGGCAGAAACTACCAGGTCATCCTGGGCAAGGGGGAGATGTAGAAGATGATGGAGTGAATGAAGGCTGAGCCATTGTGAATA 
60 T CCATTT ATTGTAAAAAAAAATCT AT C AGAAAAAAATATATTTAAATATTGACAAGACTAGGATT ATGTGAAGATGTAGCTATGGG 

TCAAGGAACTCTTTGAGGAGCATGAAGATAAACTAGATAGAACCAGATAAACCTATGGTAAATCAATGGCCTGAGAAGGGAAACAC 
ACAAGGCAGGAACAGTATGGGAAGAGCTGTTTAAAAAGTAGAAGCTGATCACTTTACACTCTAAGCTCCTGGGGAATGAAGGAATT 
ATATATTTTAGAAGTCCCTGCCTTGCAAAC7AGGTGTCAGGATAGAAGAGACTATGCAGGAGACAAACTTGTATCTTCTTCACTTA 
TGGGCAGGGAGAGTTGGTATAGAAAAGCAGATGGAATGAGCTAACCTGTATGTCTGTGTTTACCTTAATGGCTGCTCGGCTTCCTA 
65 CCCTGTGTGATTGCTGTGTGGTCATTAGACATGTGCTGTGTGGTTGGGGACTGCTCCCTATAGAGTTGTGACTTTAGACCCTTTGT 

TCATTTCTGGACCAGATGATATTTGGTTCTCATTGTTGTTGTTAAATTTGGTTAAGGCAATCTTGACAAAGACCCTCCAAAGTAAC 
ACAGTTAATTCACTGTGGTCCAACCrTGTGTGGTAGACAGCAGCTTGTTATTTTGGTCTTAGGGATAATGTGGGTTGAACAGGTGG 
AGGATGGGGTCCTAGCAGGTGGCTAGTCATTGGCATTGCTGTAGCTGGTTCTGCCAGGGGCTGCAGGATGAGAAATCGGCTCTTAT 
TGGCACTTGACAAATGTGCAGTTAACACTGAATACAGCAAGATCTTGAAGTGCAAGCATTTCTAAACTAGCCTCTCTAACTGTCTT 
7 0 TGACTTTAGTCATTAAGGAAGAAACTAACCACAACGAGATGGCAGAAGACCTGTGCAAGATAGGAGCAGAGAGGTCCCTTGTCCTG 

GACAGGCTGGCAAGCAATGTCGCCAAACGTAAGAGCTCTATGCCTCAGAAATTTCTTGGTAAGAGTTAAATGTTTGCTGTCTCTTA 
ACCTAGAATTATGTGGGTGTTCTAGACAAAAATTATTTGAAAGTAGAAGAAAACAAAAAAAAAATCTCCCTTTTGGAAAAAAAAAA 
AGCTTATTATTTCTTAAATACTGTAAATTTTTTCTAATAATATTATTCAAACTGATAGACCTTTTACCAGGAATTAGATAGGGTGT 
CATAGCATTTGGAGCCTTTGGTATGATGTTTCTGTGGCCGCTCTGACATGGTTACATCAACTCTTTCTCCCCTCCAAGGACAGTGA 
75 GGGCTAATAAGAACCAAACAGAGATGAGCCCCCTCAGAAGACAGCGGAAGGGTACAGCTAGACTTGCTGTTCTGATCACTGAATCC 
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TTACCTGTCCTTGATACTATGCGGAATAATGCAGAGGGAATGAGTTGTTCATGAGGCACTGTrGCCTGCCAGCTAAGGCGGACACT 

gtaaggacaaggaagtagctgagacagatgcctgaatggcatcactagcctcaaaggcaagctttaggtcagaacagagatgctcg 

TAAACTCTATGGGGGCAACATGGGGGAAATGACCCAACCTTGCCAAGCCTGGGTTCCATTCTTTATGTGTCTCATAAGGCAACCGG 

aagcataaaatgcccccacagatataaaaaaaatttagaagccctcagtaggaagatcagctactatcattgtcaagaaaagaaac 
cttatgtccaagaaaaaaaaaataaggtgtttgagaagctgaggtggactttgagaaaggggcaggacctcagcagcatgccatac 
agtgaaggggtcatggagtctaggcagacaaggaaaattactttgctggtgttgggatctagagcaggactagtgggtatttccca 
gctttgcgcaagtactcactggaaagcagtgagtaaagctgtcccatgatgctctgactataacagtactggtcattgagggccaa 
actgggcagcatcatctcatttggaatcacagagaaagcaggggtatgctcccaatgggagcagaagctgagcacataaagatgac 
atgggtcaaaattatctggacatgggagatggcaggagaatggggagtaattgaaagaatgctttggtgtagaaggaatggaggtc 
acggtagggctggtgaaggaaactgtgacttcccttgcttagtgtgccatttgcagaaaagacaaagccacgtctggaaaataaga 
gttcagggtttgatgtaattgcttttaagaatgctaccctggtaaggctaccccatggaagctgtgctacaaaggatgtgcaaata 
aaacgttggtgacacacacacacctttacagagcacctacactgaggcagaaagacagaggtcaggttctaggagttgataagaag 
gaggggaagaaagaccactagaaaacaaaacagaaaccacttattagaaatattgttcatagacttgtctctctgtgtatgagctt 
ttgaaccaaaagaatgaaggagacttcatatcctgatcaaagaaagaggcaatcttggtcaaggagccagctcttggatggctggg 
gctttagaaagtatgaggtgcagggccctatcttctccctgaggagtgcacagaagacagggaccatgatgaactatctgggagac 
tggcagagatgaagcagcaaatgtgttcaagggttgtgaagagtaactgacctcaggaggcagggtgtgacttcctctttccaatt 
aggaacctgaagagtgccacatgccttagtaatgagcatcggcagtgccctgaagcttcaggagacttccagccaaacagagcatc 
tgaaactttgtcatggctctcctgggtgaatgggcattgtcttgattcacacgctctatgtgaaagggatctacaaaactagtgaa 
gcaatgctgagaggggaaagcgatctccaggggagaggttaaacacaagaggaagtggccttgtgggaacaggaggaccaggatag 
cagaagtgaagtgtgcaaggaagggctcccagcagctgtgctctgttggtgtcccccagaggtggttggcagttcacacactaacc 
agtgcctcttcctgctctcgtgtctgccttcctctcagtgctacatgacgacattcctgtccacccttcctactgtgtcacagttt 
tctccctaaaatgaagagaattggacctcaaaggctgctccccacatttaggatgatatcgttttgtgtacttgagatgatagata 
aatagatagtaagagttttgatagaactatttcatgttttttcagaaaaccaaatgcaacatccagaaattaccagtattaaatta 
gaagaacatcattgtaaatatcttcctgccatatatatttcagtggacaggattaataataggtggactacaaatagagatgtgga 
ggaaaggcctttaagttcctgaatgcgccacctcagaaagattgcagctgctcttccctgggctggaggtgttgcctggcttcccc 
tcttcccgtgtattgattgaaaatcagttcacagtggccacagcatattcaacatgtcctaggagataaaggctcctcaatgcaca 
gt c attcccaacaggacttgacttttttaaaaggatg actatcagggaaaaaaaattattct aaaaattactttaaaaacaat cat 
ttttattgcttttatttttacattgtacatttctattcatattctatgcagaaatcattattcttatataatttagatattcatca 
ctatatattttaacaggttacagaatcagaccctggtctcttaggctcattttcgtttattttgatcaatcccttcattgaataca 
ctttacattcaagcacccttgtagacattccatctccatctctgctttgagtttgaggatgtcacctgtcacctctctacagtaac 
cccaggagtacgtagcctctggccactcttccttctctgacattggcagatttttctttgttgaattatgtgggtgccaagtacaa 
cctgactttcttttctttgatattacttttctcccaaaatatgtagtgttctttccttgggcctaagtcaaccatcatcagtaaga 
agctctttggtgttttacagtctacatgaaatgtagcctttaagagtgagaggctcctttcttcctccttgtcttttggaaacatt 
cctttacataagtaccaattgttctatctaacatgacttctattcaagagtgctggttttccatagactggataaattgtctccca 
tgtctgttagcattttgctattttaatttctttatttttttaagtttacttactgttattttatatttttcctgatttaattgagt 
tcctagcaatgtttattctagtgtttgctatttttaactcatgtattgagtatgtattgaattggatttggttttaattcctgaga 

ttcaaaatctgactgcttgcatattctaaaaactaaaatagctaaaacttgaaaaaaaaattttaccccatgtcatgaagtaatta 
tgcttcattgctcctcttcctggaattaagtttctttttcccctaggatggactttctggtttgtcttacttcccttcttgccaaa 
aaaatattttccctgtaaccatggcatttcttttcatcctgctcattctacttggtctaatgaggcttgactgacatttcaacatt 
cttcccattgtacctgagacttttcctatgagaactataagttttttaaatcctgaaagaatgccaaggatggtgttgggggagtt 
caggtgaggc caagtacat acggc ttctgtttaaagtgttcc cctt tg agagctctctc AG agttttcag atttggtg aaag ctct 
aaaccagcagatgatgccttctgtctccacaagggacatctcagggcctacttcccctgaagtacaactcaccaaggcctttgctt 
gtgtgcagggg agccagcccacatgctaaggtctc tggtgtcatgtgctg cctgaaagtggaattttcag ctccatcatcaaaatg 

AGGAGGGCATTTGCCCATTGGAACTCTGTCAGTGTGAGGGTTTGGAAGGAATGCTGAGAGTGTTGTGTTTCTAGAAGTGACATTAC 
CCAAAGCTTTGT CCAGTCTCAGG CAAGAAT CTTCTGTAC CTTTCCTTGGT CATATGTAGTTGAATGTAAAGTAGAAATAAG AAG AT 
ggatggatggatggatggatggaatagatagagatagatagatagatagatagatagatagatagatagatagataggatggatag 
atagaagatagataggagggagacagggaaagaaagggatggatgagtagatgggatggatagatagatagatagatagatagata 
gatagatagatagatagacagacagacagacagacagacagacagacagacagacagatagaataatagatttcactggggcactg 
gaggcttttatagcttttaatttttcacatttgggtagagaaattctacaggtagatttgtcacgccatgctcatctggaatgtat 
attgctttctttgcaacacccacttcttgaagcagcaggcttcagtggttgcttagaaaaccacagaaccacagctctggggagaa 
acaggaaagtaccacctctggtgagagaacacagacttttacagctaacagaactgggcaccaggccacaccctcctcctccattg 
ctagggtttggtagtaaatgagatgcaagtacaagaatgagttcctcatgtccacataatgagatgggttctcaccaaaaccacaa 
aaacaaacaaacaaacaaacaaacaaataaacaaaactcccccttgagtggagagaggaatcccttcatggtttctaccatccact 
acacgtggcttttgctctgtccagtttctgagagtgtgtagctggacattaacacgttttcttcctgtagcctgaggatcattgta 
tgtcgttaccagagtatgcgttggttctggcatgagtagatgaaagcaaatgaaatcaagccattgtgtggtgcacacccaggaag 
atgaagaaaatgcaatcaggaggatactgaatcaggaggaatatattccagggctactatagtcactgattattttttcaaggact 
atggttagatttatgaattgtggaatacttttcctactgtagataaagagtttgggggaagtgctgacctcagtgctggcatgaaa 
gacactgggatcatcttctaccaccactccatcagctgccttcaggtaccacctgattgagcagcctgtcaccctggtagctcagt 
ctgttgccccactgtggctgggtagttcactttcttcagacccttcaccagtgcccctttttatttgaataaagtcagtctagtct 
aaggttccagtgtatgatcccagctgtacttggacattccctatgcccccaagagctctgtcccctggacctttagattgtcacca 
aagccccaggctctctgtcccctcgggatcttcactgcttctgtttccaacagtaagatacaaaaagccccagctggctcttatga 
gatgagaaacctatgcaacactctggtagcaagccttcctgagctcgtgggatttcatagatagggatggagtctgctgtcatcat 
ttagtgtgtatctctcctgctagctgtgtatatccaaggatacatatccattctcactggctttccttttagtcccactgttgagc 
cagacatattgaagagaggaaaaaggcattgtgggaggtgaggtataaaagtgcatctgattcggcagactgccaagtgccttctt 
ctcgctgagagggcactcagtgactacctctgccaacaggaatataaactatccatttactgaatgaatatcttctctgggtcatg 
atttcacatcaatgtatttggaaaataaatgtttaaggaaattcattttgtttcattataaaacattttactccaaaattgtatct 
gaagccaaatctggtctcatcttcttccattgccagggaagatttgtgttagccagattttccattatgatagggaaatatctgag 
atgtccaatttgtaaaaaagaagaggtttgacttaagccttggggtatccttcttcatgactgattagccctattgtgctgactcc 
gtggcaggaatgttgtcttgtggctgtgaagcaaaagggaaatatatgggggtcagagttccaggaccccctttaagaataaagtc 
ccccaagtctaaaatcttctcattaggcccttcttccctaaagagttgagaaccttccaacaacagcatgtccctgggtagacact 
aagcttctggg acattggg ttcag ccacaatcatagcacaggttggacaatacctgaaaacatggg cctttggggacatcg aag gt 
ccagacagtagcagagttcatgtagtcctacaagctaaccatacgagaccataagtttcttgagtcccaggtctggccactactga 
attcttagttctgctcatctttagtattagctgtgtttgtaaacagtaagtgaatggtgcccacctccaagcctactcaagtagat 
catctctgtttcctgcttcctgtttctgctgagctaattcactactgctgactaggaagacagggtacatacaattatgtttaagt 
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attccttcaacttcaccatgcattggaacccatccacttttgaaatatttataagaaatatatagtttattataaataatatataa 
tcatgttttgagaacatttttagattattaaaatgataaatgtaatatagtatcttaaatttattaaatatcattaattcatggct 
gtgtatttttattaaataattttgggataaattaaacagtatacatttagaatactcttttaaaatatttaaattaaatataattg 
tatgaactttatcatacttaatgaaagatgggatttacccctgtgaaatatgccctctttaatctgacatggataatctttagttt 
5 ctttttcattaatgggtaaataggacttcctgaagaacctaccatagtaagtccctgggaaagatggcaccttatccctcctgagc 

cctggcagatgtgtcctgtctgctgtgacactagaacaccattcaacccctgggtgtagatttcacttatgaccatctacttcccg 
caggagacaagtgcctgtcagacatgccctatgacagtgccaactatgagaaggaggatatgatgacatcccacgtgatggaccag 
gccatcaacaatgccatcaactacctgggggctgagtccctgcgcccattggtgcagacaccccccggtagctccgaggtggtgcc 
agtcatcagctccatgtaccagctgcacaagcccccctcagatggccccccacggtccaaccattcagcacaggacgccgtggata 
10 acttgctgctgctgtccaaggccaagtctgtgtcatcggagcgagaggcctccccgagcaacagctgccaagactccacagataca 

gagagcaacgcggaggaacagcgcagcggccttatctacctaaccaaccacatcaacccgcatgcacgcaatgggctggctctcaa 
ggaggagcagcgcgcctacgaggtgctgagggcggcctcagagaactcgcaggatgccttccgtgtggtcagcacgagtggcgagc 
agctgaaggtgtacaagtgcgaacactgccgcgtgctcttcctggatcacgtcatgtataccattcacatgggctgccatggcttt 
cgggatccctttgagtgtaacatgtgtggttatcacagccaggacaggtacgagttctcatcccatatcacgcggggggagcatcg 
15 ttaccacctgagctaaacccagccaggccccactgaagcacaaagatagctggttatgcctccttcccggcagctggacccacagc 

ggacaatgttgggagtggatttgcaggcagcatttgttcttttatgttggttgtttggcgtttgatttgcgttggaagataagttt 
ttaatgttagtgacaggattgcattgcatcaggaacattcacaacatccatccttctagccagttttgttcactggtagctgaggt 
ttcccggatatgtggcttcctaacactctccccacccaccccaccccccaaaacagagcctgaatcttcatgaagtgaataaaaca 
attatccaagaaggagtaaggtggatcttgccctaagcagagtttatgccacaaagattctccaaatcccccaagacagcacagcc 

20 ACTGGGGTTGAGCCArCTCAGGGAGCTCTGCAGGTGAGCCAGAGGACCAGATATAAGGCAGCTGGGGAGGAGCAGGGACATCAGCC 

TGTGCAGAGACCAAGGCCAAAGGTTGAACTTTGAAAGACTATTAAGTCATATATTGTATGGCAATATGGTGTCTGGACAAGTTGTG 
CAATGTGCTGAAGGGAAGGGATTGGAGAGCCTTGAAGACTCTTCTTCATTTGCCTGATCAACCCGGCCTCCAGAGGGTTTTTTGCC 
CAGTAAGACGAGCTCAGTGCTCTTGTGATCATTTTTCTCTTATCGTTTCCATGCCGTTGATGGCCCTGAAGCTCATCACTGCATTT 
TAGAACCCAATCCTGAAATTGAGACCTTTTTTTAAACTTCTGATACTGTAAAACTTCTTGGAAGCCAAAGCTTTCTTCCAAGCCCC 
25 ATCCTCAGTTATCCTGGTTCCTGTTCTTCCCCGAGCTGATAGTACCAGGACCTGTTATTCCACAAAAGCACAGGCATCCGTCACTT 

CAATTCAATCCCTGTTCAGATTATAGATATGGACTTTGCTATCTTGATAAATGTCTTCTCTATGTTATTTTGTCTGAAAAACCTAT 
AAAACCATTATTAAGAATGACCATTTTTAGATGGAAGAAATGAGCCCAGCATCTCAGTGGCTAAAACACAAAATATCCATGCTTTT 
AAACAAAATTGTTAAATATTCCGAAGCTCTCTAGTATAAACACCAAGTAGCATGTGTTTTCACATAAAGAAGACAGGGGCCATGCA 
ACCTTTATCAAGTGGAGGTATTAGAATGTTGTAATGTTTGGAGACACAGTGTGACCAGTACAGGTTCCCAGAGAGGAATGCCCACC 

3 0 ATATCACAGAAAGGTAGAGGTGGGATCTGGTATAGCCAGACCAAGACAGGGATGTCACGCTGAAGCCAAGTCAGTTAGCTGAAGAT 

TCTCAACAGGAAGGCCTCTCTTAAGAGTCAGTAATAGGGTTGTTACCATCCACCACCTCAACAAAACAAAAAGCTTATAATTGTAA 
ATGTTT ACAG CACTGT CTTCG CAG AAACTTT CTGAGGTG ATTCCAAAGAACTAGAGGGGAGATGG TCT ATAACAGCTCTTGAAGT A 
AACGAGGTTCTTAGTCTCAGCTCTCCTGACATATAGGGCTTGATTATTACTGGTAGGGATTGTTCTGTGAATTGCTTACTACTACC 
CCTGGTCTCTCCCCAGTAGATGCCAGGAACATTCTAGCTGATACCTAACTGTCTTCCCAGGTGTTCGAGGGAGCAAACCACTGATC 
35 TAAACTCTAAACGCTGAAGTACGCAGGTTTTCTAAAAATGACAAGCCCTTGAAACCTTTCCCAGTAGGCAGCCTCGAGCTGGACTT 

GTGTCTTTGGAATGCTGATGAATTCTATAGATCAGCATTGCAAATACACTTCAAATACGTCTGAGTTCAAGTGCAGGGACTGAGTT 

caccaaggtgtgaactgtgctcaaaaagttcaaaagtgtgtgtttctttgtttctaaaacattgtggcatctttttcatttgtttc 

taaaactttttttttagaaacaaatgaagcacttggaaagtgaaagtaaaattacaaatataaggatttacactgaagagagaaaa 

attttaggaactatagctgtgaaaagattttgttcaaaaggcaggctagccttacccaaattcatatatggcaggtgtcaacctcc 

4 0 caagcttacagttagcaggcagcttttgctcactcatccttagccatgagagccattaagtgtggtccaagaaagatggctccaaa 

ccctacccccgacccaccagtggtattcagagattaaagcagaattgtaaatagtggcttcaggagctcttttttagaatgctttg 

ccccttcctctcactgccttttttagccaatataaatgtcaatttgcacaccttttgttgtggttttatattgtaacagcattttt 

ttgaaactattgtatttaagataaggtttcatattatgtccacaagtaattaaattatgtttgaaggtggctatatgctgtatcag 

aagttgatgatgtttttctttagccggtaaaggagggttttgcatgacctcactgtttgttctgtggtttgttctgttgtatgatg 

4 5 tgtgtcttgagttttgctgtgtgatgaagtgcgctgagattccagtgccctcaagttgtgttttaagtagctatcagaggcaagag 

ggttcctaagagcaggttgacctgttggcgacagatggcaatcaccatttctcattccttcttctccctgttaccccagcttcctg 

tcccaggtcccttctgtgattcttaccttagtgtgcatgtgtgtctgtcctggtgagagtcaggagcatcgatatgttatcattgc 

attatcaccaagggcacgcacagcctagcacctgttgcttcagataccgtcacactctgtttccaatttagatacaaccacataat 

aaaatgttagagtcttcaatgggaagcagaggtgcttgttataaagatgggggcttatgcttgtgtcacattttgtgttcttttct 

5 0 tcttttgtttggttttaacttaattgtgacccttgtaacatcatcttgccaaaaaaaaaaaaaaaagttgaactggatttatgtag 

acatgtcaagacgtactatctatttctttgtcagttatagcaataagagtggataaactctaaaatccagatctcccacaatgaac 

atccgtgttctttctatgatttttctttctttatggtgagccacaattaaacttgagatgtacagccacccaaacccaggaagctc 

ATGTGCATCTGGTGCTATGGCACTCACTGTGAATAAGTGTGACCAGATATTAATATGCAATATTGTTTCCAATCCTTTCTAATACA 

ttttttcatgatgttgtgtgtggttaaatcttcctgtatcactaccacttcagatcttcacctccttgctgacaggtaaatggaag 
55 tgtgagtaagaaaatgaagccatctctgcagccctgactctagcatgatattaactcatttctgtttagctgggaacaagaggttt 

ccactgggagcatagaggagctatccttttgtacacattttgccttagatcactacagacgatcattacagagcaaataaattcta 
caaatattctgtctgccccatccagtgaagtccaaacacaagcataaaacaagccccagtcattgtgggagtctgctgtagcctct 
ctgaaaccaggaggtgagggaggagcccaggccttgacacaagaagtgtgagcagatacacagaaagaggcacagccagttagctc 
agctggccagctagggagtcactgctaagcctctggacctcagccacgtggtgaagtggtggcagaagaggagagcattcaagaca 

6 0 gaatgacaaacagaatgacagctttcgtgtcctgccttttattcctttccattttaaataagcacaagatctcaggatgattttct 

gacaccgtggagcaaggctttctcattcatttatctgcttcactctggaagagattgccagagaaaatgatgctaacttcacttct 
aaggagtatgtcgatgtaaacactgggctctgttttccatgtgagcctggaatgcgcactgagggataggagggaggcccaaggtc 
cctgaccccatttccagtgtttctcagtcatattttgatcagcagaattcagatttctacaagcagaaaatgatgtggaagttctg 
tgactccttagttaaacttccttgccttccttctttgaacccattccaattctcaagaaacaaagctttgggcactagggatatgg 
6 5 ctcagccggtagagtgctcatcaatgcccagtgccctggggttagatccccacacactgggtgtggtggcagtacttgtaatcccc 

gtattctgaggaagaggcgggagttgaaggtctttagctccacagggagctcaagggaagccttggattcctgacaccctgtttca 
taaaaagaaagaaacaaaacgttggctgtttctgaaagttgccttttgtcatggcttcaactaagacacagagctaggagcaaaag 
agatagaaaattgagcaattagtgaaaggctcagaggaagttctcagatgaccaaagtgggaactccgtgttcctccatcattctg 
gaaacttctggctctttctctgcaccagtacccaaagcagcaaccaactggcacagcccccatatgtagaggtgaggtcaaatgtt 
70 gctattgccacacagcatccacctcttgtgtcttttcccaggctactctctccacccgtcacatatacaacctcttgggaaaccca 

aagggattcccatggcccctagaattacactgcttttagcagccccaaaccctttggcttttctattccactattaacctccaccc 
tgagcaaacccactctaggattagcacacaagaagcccagcctccagttcatcaactacaaccctgctgggtatcagttgctctag 
aactggtatcttagaagcctctcaaactctaccctatcttacccctattgttcagttgcagcttccagaggtcacttactgaatat 
tctggagtggaaagtattcatgggacaacccgcggccccagccctgaggtgtgtgcgtggccagccctccagtacctgaagcaaat 
75 catcagtcagttcactgaggaccagttagatccgggactctcctgagcctgggctcacagttgtctgcatagaggaacagtgtctt 
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CCCACAAATGGTCTGAAACAGCTTAGATGTAGACAAAGGAATCAGGTGAGAAGCTGAGATGTTCATTTTGCTACTCTCAAAAGGCC 

agcttccacgtgtaaccacccagcaaaaagcaaccacattgaaagatgcacatagtctaaccctcagtacctcagcatttccccca 
gtgggcagctttgacatccaacctggcttgtgtacactacaaagacagaaggccacatgccaaccatcgtgggtttccctagctac 
tccatcatagatgatgtgattttctgtgactgtccttgcaggcctcctgcctcctgagtcccgctactgtggtccaaccattctgg 
5 gctttcaaaagtgatttgtggaaatggggacctgatcccacattactgtccctacgcacaggtcatcagtggttgcactgaagttt 

cagagcagagcagagtttcctcagctgggaacatggacgttgaggttgcattgccttaagcaggtgtccccctgggtgtgctccca 
aaagtatggtctggtgcttaagaacagaattctggagaccaccaagtctgtgtttgaatgtctgcattgcagactaaaggaatgca 
atggtgggcaggtgacctaccctttccaagacctctttcctcatcattgacagctggagagctggaggctaaagctagtaacatct 
ggcaaaacgtgagcactgggcctgggtcattcaaatattctgttctttctgacttttttatatactatcctctgcctcctatctta 
10 tctctgtgacaaccggacaagccagcagttcattcgtattccaaccttggagaccaggtagctgtagtggggaagcagcaagcctc 

tcctcccttgtagcaccagccacactgaaaagtccccagcctttgcaatttccctgggagttgcagggtcatgccccattggacac 
atgaaagacagcacctgggaggccaagcgtcacaaaaaagatggtgctgtgcagaggtagctatagctgcaggccctggcccaggc 
cccttctccacttggctcccgctccattctggaatgttccttgcaaagaaaagtgaatataatatgatcctcttgagatacagtgt 
ctctctcagaaagggaggaaaatacctacacctataaacttgccttcaaagcagccctcagctgatcatcaccatactggtccaca 
15 ggttgcatgtcatatcagtttctcacaaagagtcactatccccaagacttgccccagagcaacaaggcaagtggcacagggccaga 

atccagagccaaataggaaaaaatagtgacatgggtagagccaggcacagggagccagatcttgtttaaatatgacaactgtggac 
atctctagagcccagtgcatggtagttggacgtgggcagcattgtccacccaagatgtaatggaagctgtgagctgtactgcagct 
gctctggagggtagaaaacactgctctgggagaggggagaggaacaggaagagctggcaaaggaaatgaaaatgtttgtacatgaa 
ggaaggaaagccagtt gagcaggcatcc CCAATTTTCATCTT C AAAATAAG AGACCAATT ACAAATCCAAAAAAAAAG AAAGG CCA 

2 0 aatgaggacagccactgaggtggcctctgagcccaatatatagtttgctccaaatgaccctgaaggtcaatcatgagtaggaagag 

gtcatacagcagaggtaggctctgaccccaggcctagctaacaagagaagacttcaaaaacacagtgccaaagttcagctgctctc 
agtttcttggccagattttacaaaacaaggaagaagaccctcactggtatgtctcttggctctttccacgttttgacaaggctaag 
agcaggagcaaagtggacatcctttgac ctctg actcctccgatgactac agacgcagcatgtctaggg agaggg ctacttattg c 
aggatgccctaagctccagcccaaagaacagtctggtggctccttgtacagcaatgagcccctgacccgtactccatttacagtaa 
25 gcacttgacctgcggcagagcagctgagccctggagactcagtgaatcggcaccaagggaagcagatgtgctcgccatggtcctca 

ggcacaaccaggaaccagccactaggggaggaaatttgcataatagggataatttggtaccaaaactgtcccctgaagtgaactac 
atggatctcggtatagttcaacaaatttcacttcttctttcccatgttttctcacaccaactagatatgaggtagcatgtgcaact 
cgtccaaaggttcgggggtgttgtttgatttttattattgtctcccttcataagtcagtcccatgccttttctctcttcaacccac 
cactcccttgtgcccaaagtgagtttctgagctccctcagagacctctcccaagcacatgcaatgtgggggacacccaaatgctct 
30 taccctgcaacacaagcagattcacaaacagcagtggtggtcatctgcctctctactgatatacttgaccaatgctgcctcactct 

gccgcttcctagagcctgcatgagcttcctcattgacattatccctgtggctttctgtgggcagagggtggaccagtcccagggta 
caaagggtgtgtggtttcagggctccccagtttcattcccctttcaggcctcctcctttcgtggtaccaccctgattcccacccac 

AG AGGCACAGCCCTTCT CTAACCCTTCGAGGGACTCC CTATTGC CCCCATAAATTCCCACTT CTGCAAGCATCAGGAGCTATTTTT 
ACCATTAGTTTTATAACACCTCACAGGAAGGCTGTTGTGCATTTATATCTACTGATACTGTTACCAAATTTTAGGTGACAAATACT 

3 5 CTAAAATAAACCAAAGGAAAGAATAGCCTGAGAAAAAATCCCTAAGACACCAGCAAGATGGCCAGATTGCTGTTAAAACACACACA 

CACACACACACACACACACACACACACACACACACACACACACACACACACACCCTAAGTAGCCAGTGTGTTTTATATCAAAATTT 
GGGAGAAAAGAATTATAAACCTACACTCTCTACAGATAACAGGGACAGAACAATGTGAGGTAGGCATAGCCTGCGACAGGAGGTTA 
GGCCTAGGGCAGGCTTCCTCTTCTTCCTGGTTGGCTGGTCCCACACGCAGAGTATGAAATGGCCTTGATGGCTGATCAGCACACAC 
AGATGCTTAGATTCTAAACTGAAGCCTTTCGTTTGTTGCAGCTGCTGACTTGAGTTGTGGATTCAAATGAGTTAAAATAGGCTTCT 
40 TGTCTTTCCTCACTCCATTTTTTAAACATTTAATTTAArTCAGTATATCTCAAAATACAAAAGTAAAGAGGAGACTtTCTTATGAG 

TTCAACCTCACGGCCTCGGGGACCATAAAGTGCAGGAATCTATGGGTAAAAAGCATTCTCCCCATCGTGACAGCCCTGTTCCCAAC 
CCAT CTGTT CAG ACATCTTCC AAATC ACAT CTAATTCCCACACCATCCTACTC CAAGAACCC TGCTTACC CTCAAAGTCTTCC C AC 
ACTGCACTGGCTGCTAAAACAGAATTCTCGGCACTCGGTGTTTGGTGCTTCTTCGAGACCAGATCTGTTCCTAGAGTAACTTTGCA 
CTTGATCATTCCTGGTCCTGGCTGTTAAGTGGTAGTCTGTCCACATCAGACTAAAAGCTTAGAGGGTTCCAGGCTCCCCAGAGCCC 
45 CCCATAATAATGGTATCCTGTGAGATCAGTCCTCCCTGTATCCTGGGCTCCCTGGCTCTCAGACGGGTCCTGTCCAAGGTGATGAT 

CTGGACCCTAGCCCTTCTTTGAGGAGCTCCTTCCCATCTTTGCACTGCTTCAGCTTTCCCCTTGGGAGTGGAAAATGCAGCAGCTC 
TCACCTTGGAATCTCCAGGAGGGGCCACTCCTTGCCCCAGTATTCAGGACAAAGTATCCTGGCACAGGCAGTGGCCTTGGTGTGAA 
AAAAGCAAAGAGAGGGGTCATGAGGCAGAGAAGGTGAGTGCAGCCCCTTGAAAACAGGGAAACTAGCCATTTTAGCCGCAAGTACA 
GGGCAGAGGGTGTCATTCACAGATTGGGACTTTTCTAACTTAAGTAATTGTTATTTCTATCAGAATATACTGGTATAAGCCAGTCC 
50 TATAAGCATGGTCAAGTTCCATCCCACTGACTCTAATCAGGCCAGAAGTTGACCTGTCAGGTCCCAAGGCCAGTAATTGAAATATG 

ACAGGACAACAGTTCACTGTTAAGGGGACACCAAAGTTTTGCCAATAACTACAAGGTTGTTAGATGTTCAGAGTCAAGCACTGAAC 
AGACAGGACCTAGAAACC AGT CAGGATCCACAGACC AGGGGCAT CTCAAC C AACT CTTG AAAAACAGACAGC AG AAAG AATG AAT A 
GTGGAGACATGGAAGAGAATTAAAACCAGAGATGCCAAGTAGAGGAGGAAACAAAAAGAAACAAAGAAGCAGGGCGATAAATTTAT 
TTAAAAACAGTGACATACGTAGTAGGTGCTAATCAATCTTTATCAGCAATCATGCTAAGTGCCAGTGAACAACACACACCAATTAA 
55 AAGGCAGACACTGGCAGAATGGACCCCAGCTAAGACTTGTCTACAGGCTGTAGGCTGCTAGGTGAGAAAGGTTACTTATGATCTTA 

CCCAGCTGTGGGCCCTGTGTAGTACAAAACCAACCTACCGGGCAAGATGTGCCCGCTATCATAACATAATAGTTATGATAATAACC 
AACC ACTTTCTGATTG GATTTTAAGCCTG CTACACT AGAGGG AAATCATACGTAGTCAAAAG CC CATGATG AGGGCCTTCACAGG C 
CCTGGTGAGAGCAAGGGAAGAACTTAGCTTTTACTTAAGGATGTGTTTATATCCACAGACTAGGTTTATAGCTATAAAGCAACAC 

60 MOUSE SEQUENCE - mRNA 

CCTTGGGGAGGCACAAGTCTGTTGATAACCTGAAGACAATGGATGTCGATGAGGGTCAAGACATGTCCCAAGTTTCAGGAAAGGAG 
AGCCCCCCAGTCAGTGACACTCCAGATGAAGGGGATGAGCCCATGCCTGTCCCTGAGGACCTGTCCACTACCTCTGGAGCACAGCA 
GAACTCCAAGAGTGATCGAGGCATGGGTGAACGGCCTTTCCAGTGCAACCAGTGTGGGGCCTCCTTTACCCAGAAAGGCAACCTCC 
TGCGGCACATCAAGCTGCACTCGGGTGAGAAGCCCTTCAAATGCCATCTTTGCAACTATGCCTGCCGCCGGAGGGACGCCCTCACC 
65 GGCCACCTGAGGACGCACTCCGTTGGTAAGCCTCACAAATGTGGATATTGTGGCCGGAGCTATAAACAGCGAAGCTCTTTAGAGGA 

GCATAAAGAGCGATGCCACAACTACTTGGAAAGCATGGGCCTTCCGGGCGTGTGCCCAGTCATTAAGGAAGAAACTAACCACAACG 
AGATGGCAGAAGACCTGTGCAAGATAGGAGCAGAGAGGTCCCTTGTCCTGGACAGGCTGGCAAGCAATGTCGCCAAACGTAAGAGC 
TCTATGCCTCAGAAATTTCTTGGAGACAAGTGCCTGTCAGACATGCCCTATGACAGTGCCAACTATGAGAAGGAGGATATGATGAC 
ATCCCACGTGATGGACCAGGCCATCAACAATGCCATCAACTACCTGGGGGCTGAGTCCCTGCGCCCATTGGTGCAGACACCCCCCG 
70 GTAGCTCCGAGGTGGTGCCAGTCATCAGCTCCATGTACCAGCTGCACAAGCCCCCCTCAGATGGCCCCCCACGGTCCAACCATTCA 

GCACAGGACGCCGTGGATAACTTGCTGCTGCTGTCCAAGGCCAAGTCTGTGTCATCGGAGCGAGAGGCCTCCCCGAGCAACAGCTG 
CCAAGACTCCACAGATACAGAGAGCAACGCGGAGGAACAGCGCAGCGGCCTTATCTACCTAACCAACCACATCAACCCGCATGCAC 
GCAATGGGCTGGCTCTCAAGGAGGAGCAGCGCGCCTACGAGGTGCTGAGGGCGGCCTCAGAGAACTCGCAGGATGCCTTCCGTGTG 
GTCAGCACGAGTGGCGAGCAGCTGAAGGTGTACAAGTGCGAACACTGCCGCGTGCTCTTCCTGGATCACGTCATGTATACCATTCA 
75 CATGGGCTGCCATGGCTGCCATGGCTTTCGGGATCCCTTTGAGTGTAACATGTGTGGTTATCACAGCCAGGACAGGTACGAGTTCT 
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CATCCCATATCACGCGGGGGGAGCATCGTTACCACCTGAGCTAAACCCAGCCAGGCCCCACTGAAGCACAAAGATAGCTGGTTATG 

CCTCCTTCCCGGCAGCTGGACCCACAGCGGACAATGTGGGAGTGGATTTGCAGGCAGCATTTGTTCTTTTATGTTGGTTGTTTGGC 

GTTTGATTTGCGTTGGAAGATAAGTTTTTAATGTTAGTGACAGGATTGCATTGCATCAGGAACATTCACAACATCCATCCTTCTAG 

CC 

5 

MOUSE SEQUENCE - CODING 

ATGGATGTCGATGAGGGTCAAGACATGTCCCAAGTTTCAGGAAAGGAGAGCCCCCCAGTCAGTGACACTCCAGATGAAGGGGATGA 
GCCCATGCCTGTCCCTGAGGACCTGTCCACTACCTCTGGAGCACAGCAGAACTCCAAGAGTGATCGAGGCATGGGTGAACGGCCTT 
TCCAGTGCAACCAGTGTGGGGCCTCCTTTACCCAGAAAGGCAACCTCCTGCGGCACATCAAGCTGCACTCGGGTGAGAAGCCCTTC 
10 AAATGCCATCTTTGCAACTATGCCTGCCGCCGGAGGGACGCCCTCACCGGCCACCTGAGGACGCACTCCGTTGGTAAGCCTCACAA 

ATGTGGATATTGTGGCCGGAGCTATAAACAGCGAAGCTCTTTAGAGGAGCATAAAGAGCGATGCCACAACTACTTGGAAAGCATGG 
GCCTTCCGGGCGTGTGCCCAGTCATTAAGGAAGAAACTAACCACAACGAGATGGCAGAAGACCTGTGCAAGATAGGAGCAGAGAGG 
TC CCTTGTC CTGG ACAGGCTGGCAAGC AATGT CGC CAAACG T AAG AGCTCTATGCCT CAGAAATTTCTTGG AGACAAGT G CCTGTC 
AGACATGCCCTATGACAGTGCCAACrATGAGAAGGAGGATATGATGACATCCCACGTGATGGACCAGGCCATCAACAATGCCATCA 
15 ACTACCTGGGGGCTGAGTCCCTGCGCCCATTGGTGCAGACACCCCCCGGTAGCTCCGAGGTGGTGCCAGTCATCAGCTCCATGTAC 

CAGCTGCACAAGCCCCCCTCAGATGGCCCCCCACGGTCCAACCATTCAGCACAGGACGCCGTGGATAACTTGCTGCTGCTGTCCAA 
GGCCAAGTCTGTGTCATCGGAGCGAGAGGCCTCCCCGAGCAACAGCTGCCAAGACTCCACAGATACAGAGAGCAACGCGGAGGAAC 
AGCGCAGCGGCCTTATCTACCTAACCAACCACATCAACCCGCATGCACGCAATGGGCTGGCTCTCAAGGAGGAGCAGCGCGCCTAC 
GAGGTGCTGAGGGCGGCCTCAGAGAACTCGCAGGATGCCTTCCGTGTGGTCAGCACGAGTGGCGAGCAGCTGAAGGTGTACAAGTG 
20 CGAACACTGCCGCGTGCTCTTCCTGGATCACGTCATGTATACCATTCACATGGGCTGCCATGGCTGCCATGGCTTTCGGGATCCCT 

TTGAGTGTAACATGTGTGGTTATCACAGCCAGGACAGGTACGAGTTCTCATCCCATATCACGCGGGGGGAGCATCGTTACCACCTG 
AGCTAA 

HUMAN SEQUENCE - GENOMIC 

25 AAAGTAGCATACAGGTTCTGACCTTCAAAGGATCAATAAACAAATGCATCTCCTGCTCTACACTTTAGCCATTGGAGCCAAATCCC 

ATGGTTCTACCCTCAGTTTAGTCCCTCGGCTTAATCATCTTTTGATTGGCCATGGAATGTGTACCTAACTATAGTCAACAGTCTTA 
CAAACATATATACATCCTGTATATCTATTTGTACAAAGAATTGGATCTTCATCCTGCATATTCTCTTTTCAAAATTAGCCTTTGTT 
TAC CAT CT ATAAAT CAAGACAACATT ATTCCTTC TCCCAAAATGCAGGGTTATT CAAT ACAACT TGTTGG AAACAAAC CGGCTTGG 
CTGAAAATGTTTATGAGCTATAATCATAGAAAATAAAGGGATATTATAATGAGAAGTCAATCTTTCAGTTTAATTGCAGAACACTT 
30 TTTAAGCTACAGAAAATTGTGAATTTGAGCTCTGAAGTGGAAATAAAGTTGCCAGTTTCAGACTGCATATCACAGAAAATGAATTC 

TTTTTCTTCATTAGAAAAACATATCTGCAAGTAATAAGATATTATGAGTAAATATTACAAGAATACATTGTACTGGGCTGTGTGTA 
GCTACAGAATGCATTAT ATCTTT AAATTATTT CT AAAT C ACAAATTTAG AGAAAGTC CTG CTCCTGGCATTACT AAATT ATAATCT 
GTCTTCTTATCCTACAGAAATAAAGAGGTATCAACTCACTTAGGATAATTGCCTGATACAACCAGAACAGGATTAGGGAAAATTCA 
TTATGGTATTGCAGTGTTGTATTTTAAAAGTATTCTCTGCTTCCTTTTTGAAAAATGGCTTAAAAATGAGCAGAATAATGCACATA 
35 CAAGGAAAGTGTGAAATAAATTGTCAACTTTTAGTTGAAGGAAGGAAATTTGGAATATTCTGTGTTGAAGCCTTTACTGCTAAGAC 

AGCATTAAATAGGTGAAGAAGCAACACTTCTAGTGCATGATCGCAGAGCCCCAGACAGGACAGAAGCATAGGGAGGGATGGGGGTC 
TTTCAGCTGTCAGGAGAGGAAAACACAGTCCCTCTGCATATTGGAAAACAAATGTGCCAACTCCTTGACATGTTACTTAAACAAAA 
AT ATTTTT C CTGTAAGT AAGATAAAC C CTTCAAAAGT AGCAC C ATG AAATGGAACT ATCTG CT G AATATC TG CTCACTGTTCTAGG 
AACTGTG AG GAAACAAAATAGAAAAAAAACCAAATCT CTCCTTTCAATG AG AG CAAACAAC AAATGTT ACCAATG AAAAC CAGAG A 
40 GAAGGCAGGAGAAAAGCTAACGCTCGGGTGGGTCAAGGTCGTTCCCTTTCATGGAGAACAGACAATGACAACTCAACCACAATGAT 

AATGGACCAAACACCTGAAGCCAGTAAGGGGGGTGGGCAGGCAGAAATCCAGGGGAGAACCTTCTAGGAGACAGCAGTAAGTGAAA 
GGCAGTGAGCTGGTCTGGAGCACTTGAGGACTATAAGGTAGGGCCAAGTGGCCAGAGACAGGCAAGTAAGTGGGAGAGTGGAGTCT 
GGCCTGCATTCAACACAGAAGCACCCCGATCTGACTCTGCTCTTCATCAAGCTCTCTCTGGCTTCTGTGAGGGGCAGGGGTGGAAG 
T AGAGAGAC CCCTG AGG AGGACACTGCTATTTGCAGATGAG AGGTG ACCAGCCTGT C TGCAATGG AGGG AGAGG AGGTCCGAC CAT 
45 GGACACCTGATACCTGCAGAGCTAGTGGGATTCCCCAATGGACTGGATGGTAAGTGAGAGAGAGAGGCATCAAGAATGACTCCAAG 

GTTTTGGCCTCAGCAATTGCCAGCTGGTATTCAATGAGATGAAGGGGTCTCAGTGAAGCAAGTAAGAGAGGAAGATCAGGGATTCA 
GCTGGGAGACAGTAAATATAAGTTGCCTATTAAGCCTCCAAGTAAAGGTGTTAAGGAGGTGGGAGAGTTCAAAAGGAGGTCTGAAG 
AGCAGATATTAATTTTTGGAGTAAGGGTACAGAGATGACATTGCAAACTGCTTCTGGAGAGGCCTTCAAGGAACTGACTGCGGAGG 
GAGACATGTCTGGAGAGCTGCAGCATTTTAGGAAAGAGGGGAGAAAACAGCCAATGAATAGCACAAGAGAAAAGCATGGCGAGTGG 
50 GGTGTCCTGAAGATCTACCTCACTGATATCGGGGTTCAATAAAATGTTCGTGCATTTTTTGGTAAATTTTAAAGTGCTAGATAAAT 

GCTGACTTACrACCTTTGGGACCAGATGGACTTTGCTCCATCCATTGAGATCATTCTTTCCAGCTCTTCTTAGATTAAAAAAAAAA 
TCCACTTTTAACTTAGTCAAGGTTAGTCCCAACTGAGAATCTGGAGACACATTCCTGGGAATCAGAAGCTCTGCCTACTTTTGACT 
TGTTAGATAGCACTTTCTGAGAAATCTTACAGCCACCCATAAACAGGGGAAAGGGAGAAGGGCTAACTCACATTGATTACTAGGTA 
TTACAATTGAAGACTTATGTTCATGCTTTTGTTTAATCCAAACCACAACTCCATGAAGCAGGATTCATTTTCCCTGTTGCAGAAAT 
55 GACAGTGTGATCCTGAGAGAGGTGACGTAACTCAGCTGAGTTCACGCAGTGCCCTCGCCATGCACCTGTGGTCCCAGTTACTTGGG 

AAGCTAAGGTGGAAGGATCCCTTGAGCCCAGGAGGTGGAGGCTGCAATGAGCCAAGATCGTGCCACTGCACTCCAGCCTGAGTGAC 
GGAGTGAGACCCTGTCTCAAAAAAATAAATAAATAAAAATAAAGAAAAGAAAAGAGAGTTGCTATCATAATTCAAAAATAACTAGA 
CTAAATTTCAGTCCTACTTGATAGGCTGGAAAGGCTGTTCACATATCTTACTCTTTCCTGGACAGGTCCATTCCATCTGACCTCTC 
TACCAAGACTGTTGCTTCTAAGACTGACAATTCGGCCTTAGGGGAAATAAAAAATTTAAAGAGAAGTGAAGGAAAACGCTTCCCAC 
60 AAATTGGAGAAAGGTGTCTTAAAACAGCAGTCCCCAACCTTTTTAGTGCCAGGAACTGGTTTCATTGAAGATAATTTTTCCACAGA 

GGTCAGGAGGGGATGGTTTGGGGATGAGTCAAGAGCATTACATTTATTGTGCACTTGAGCTCTATTATTACTATTACATTGTAACA 
TATAATGAAATAACAACTCACCATAATGTAGAATCAGTGGGAGCCCTGAGCTTGTTTTCCTGTAACTAGATGGTCCCATCTGGGGG 
TGATGGGAGACAGTGACAGATCATCAGCCATTAGATTCTCATAAGGATCATGCAACCTAGATCCCTCACATGTACAGTTCACAGCA 
GGATTTGCAATCCTAAGAGAATCTAATGCCACCATTGATCTGATGGGAGGTGGGGCTCAGGAGGTAATGTGAGTGATGGGGAGTGG 
65 CTATAAATACAGATGACACTTTGCTTGCTCACCCTCCCTATACTGGTCAGTGGCCCTGAGGTTGGGAATTCCCGTCTTACAGAAAT 

CAGTTCTTGGAGAGATCTCATTTCTGTGTTGGGAAATGTGGCATAAGCAGGAAGAAAGAGGATACGTGTGGAGCCAGAGGAGGAGC 
CAGCATGATTCGCAAGGTAATTTGAAAAGAGAGGGCAGACGCATGGCTGAAATATTATAACTGGCCAAGATTTGTATCCCAGCCTG 
GTCACATAAAAACTGAATGCTTCAAAGTGCCGAACACTTACCCAGTGCTTGATATCTGCCAAGGAGCCATCAAAATGTCCTTAATG 
TGCACTAACTCATTGAGACCTCAAACATTTCCGAGGATGTTTGTGCTATGGCAATGTTCCCATTTTACAGAAGAGGAAACTGAGGC 
70 ATGGAGAAGTCTAGTAACTTGCAGAACTAACTCCAATAGTTTGGCCCCAGAGTCTGTCATTTCACAGCCAGGTTCTGGGCTTTCCA 

TCAACCCCCAGCGAGTCCCCTTCCCTGAGCTTCAGTGTACTCATGTGAAATGGGGACCACAGTGCTAGCTTTGCTGCATCGTTAGA 
TGGGAGATAATGCCTGCATGCCTGTCACAGAGCTGGGCTCAGGGTGGGGTGATAATTACAATATTACTATTAATCTTGAGTTAATT 
CTCTCTTTTGAGACGGATGTTTCTAAGCTCCCCTGCCAGCCAAGTGTGGAGCAGAAAAGCATTTGCTCAGACCTCCTGTGTGATCT 
CTCCTCACCACCTCCCTCCTTTTGTCCATGAAGCCTCCCCCAGTTCTGGCAACTCTTTAGTGCTATCCTTTGTGTTCCATAAGGCT 
75 CATGTCAGAATTTATTATGACACATTTTGCATCAGAATGAAACTATTAATTGTCCACCGACTTTACTAGATTGTGAGCTCCTTAAG 
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ggacagatcttcctttctgctttcttgtgactacctgcatctcaagagccacctgcaatggtacactctcaataaatacaggcttt 

CTGAATAAATAAATGAATACATGCCACCAGAGTGTTTATGCTTCCGGAAATCCTGCTCCAATCCTGTTCCTATTCAAAGAATCAAC 
TGGAGTGACACACAGCTCTGTTCTTCTTTGTTCTGATCTGTTCAGGTCAGATTAATATATTATTTTTTATTACTCATCAAAAACAT 
CTTCAGAAACTTTTCATCAGAAAGATTTTTTGTGTAAACCTATCTATCTCCTCCAAATCACTATATCTGACTCAGTGTGATTTTTA 
5 GTCTCTTATAACC!AAATGATATTGATAGAAATTTGTTGCTTTTGAGAACCTAAGTGTATTTCTCTTACAAATTTCAAAGGGAATAA 

AGTGAAAGTATTATCAGGAAGTGGGAANNNNNNNNNNNNNNNNNNNNTGGGAAGAATTCATATGTCAGCTGCAGCCCATCCCTGAT 

tcgaaacctacaggcagagatgtgaatggtcagtagtgctaaaggatttctgtggttcctgcagaaccaggagacactgaggtgcc 

AAGACAGGGCCTTACAGATGTTTCAGGAAACCAAGCACCCAGAGGAGrATCTTGCCAGGTTCACCAGGTGCTTCCTACCCAGGCAC 
TGCCAGCAGGACAGTCCTAGCTCTGCACCAGCCCCCTGCCTCTCCTCTGCATCCrGCTCCTTCACCCCCAGCAGCAGGCGGGAGCT 
10 AGTGGACTATGCTTAGAAATAGCCAAACCAACGAGGGAGCCCAAGAAAAAGGATCGAGGACCTCTCACCAGGCCAGTGATCATTAC 

TT TTCAAAAACAG CAG AGGCAG AAG CTGGAAGTCATGAAAACTGGG AAAAAG AAAC CAAAGAAACAGTGTCTTTG TTGCAACAGTT 
TCATCCAAGTCCTGGGTATATAAATAAAATAAAATTTTATTTTTTAGCAAAAAAAACCTTTTGCTGTTATTTAAAAATATTCTTGC 
TGTTTTCCAACCATCAGAGGAGACATGCACTTTTCATTGCTGTTAACAGATCTTTTTTTATTGAAGAAAAATACAATTATGATAAC 
TTCCATAGATTATTTCATTGAATTTCACGTAATTCTATCAAGACCATTGTGAAGTAGATGTGCTCTGCGGATGAGAAACTGAAGCT 
1 5 CAGGCTTTAAACAACTTGCCAAACACAGTTACTAAGAAACAAAACTATTAACCATATCGTATCACCTCAATCATCCTTTTACTTTC 

CTTTGAAAGTAAAAAACTCACTCTCTTTTGAAAATCCCATCCAGGCTCTACCTGGACAAAAGTGCCTAGCTGCCTCTCTTTCCATA 
GTGAGCTCTGAATAAGTAGCCTTTGATTAATCCTATAGGTGGTCTCTATTCTTTCGATAATACAGCCTCATAAGAAGAAAAATTGG 
TGATTTAGCAATTATTGCCTGAATAAATTAAAGTGTTTTATTTAATACTTTAACATTATGAAGAGGGCAATATATGAATTAATATG 
TAAATAAAATAAAATGACTTTAGACATAATATGAAAAAAAACAGTTTTACATGTTCCAATTTCTCCCTATATGTTTTCCCATCCAT 
20 TGTGCATTTTACTGTTGTCCCTAAGGGTTTGAACATTTGATTTATATCACCTCTCTGGTCCCTCTGAGTCTATCCACAGACCCCAG 

GTTATAATAATATAAGCTTGACTTCCTTCAACTCCACCCGGTTGGGGGCAAGGGTAAGGCATGGTACCTGCAGCCTGACTGCTGTT 
TTGTTTTGTTTTGTGACAGGGTCTTGCTGTGTCGCCCAAGCTGGAGTGCAGTGGTGTCAATCATGGCTCACTGCAGCCTCAAACTT 
CTGGGCTCAAGGGATCCTCCTGCCTCAGCCTCCTAAGTAGGTTGTTGGGACTGCAGGTGCATACCATAACACCTAATTTTTAAATT 
TTTAATACAAATGGGGTTTGATTTTTAAAGTTTAAAATTTTTTTGTACAAACAGGGTCTTGCTTTGTTGCCCAGGCTGGTCTGGAA 
25 CTCTTGGCTTGAAGTGATCTTCCCACCTTGGGCTCCAAACTCAGGTGTGAGTCACTGCACCCAGCCAAGGAGCCTGACTCTTCACA 

GTGCACTCCTCATCTCATTGGGACATTGGTTGGGCTAGCAGGGAATAACTGTTCTTACTTGGAAAGTACTCCTCTCTGTCAGGCAT 
GTGGCAAGGTCTTCCATATGTGATCTCCTTAACCCACAAACAACCCCACCAGGAGGGTTATATTATCACCACCAATTTACAGATGG 
GGAAATTCAGGCTTTGAGAGATTAAGGACCTCAGTCAGATTCATAAGCCCAAACTATCTGGGCTCTTAGCCCCACATGCTCCTGCC 
TCAGTGGGCTACACCTTGGTGAGATGCCTATGTTTCGGTCCACTGGTCCACTCCTGAAGACCAAGGCACAGGTTTAGAGAGACGTA 
30 CCAGCGGCTAAAGGTACTTCTGCATCCAAGAACTAGAGGTGTCCCGTGTCCCCTTTACAACATTGTTGGCCTCCCTCTGGGCCTTG 

TACCTTATGTTTATTGCCTCATTTAATCCAGGTAAGGAGTCTTTAGGATTGGTGGCATGTATTCTTTTTATAGACAAGGAAGATGA 
TGCTCAGGAGTTTGGATAACCTGCCCAAGGTCACGCAGTGGAGGAGAGGACTAGAAGGTAAATCAATGGACCTTTCACTACCTTCC 
CCTTCTCTGGGCTGT AGCAGTGAGTTAACTGG CTCAGACTTG C CCAG CGG AATGCCCTTCAGGACACACTGAGTACTGT AGTAAG A 
GCTGCATATGCGCTCAGGGAGAATGTGGATAGACGCTGTTTGTGATTCACGGGTAAAGGGCCTTCTCCCAGAGGCAGCAGAGGCAG 
35 ATCCTGTCTCTGGTGTGCCCTGGCCCCCGACTTGGAGGCCTCCTGGGCCAGGCCAAGACCTTCCCCGGCAGCGATGGTCTCCAGCC 

ACACTCAACTGCCCTGAAGGGACATTTCCTGCTTATTCCCTTGCCCGGCTGTGTCCTCCACCCGGAAGGCCTGTGCCTTCTTCGCC 
TGCATGTCCTACCCTGAGGAGGCTCCCTTGGTCTTTCATCGCTCTCCCTATGGGTCTTCACGCCTTCCCGAACCACCGCGCCCAAG 
CAGGAGCACGTTCTCGGCCCTCTTCACAGGGCGCTCCTCCTCACAGGGGTGCCCGGGATTTTTATTCTGTGCCTTCCTGGTGGCTC 
CTACAAGTCTGGAAGGGCAGGAGGCGCATCTCACTCCTCTGGGTCCCCTCCCCTAGCGCCTGGCGGGAGCCCAGGCTGCATTTGTG 
4 0 GAATTCATGACTTTTTCTCTCCTGCTCAAGCTGAACACATTGCTGGCTCCTGCTCGGGTGGAGCCCGGCTAATTAGAGTGAGGGGC . 

TCCCCGTAGGGCGAAGGGGTGCGCTGTCAGATGTGGCATTCCCGTTTTACGGAGACACACGGTGTCTTACACGCCAGGGAGAGGTC 

TGAGACGCAAAGAGCCGTCGAGCGGGCTGCGGGATTGCTTCGCTGTCACCTCCGCCTGCAGCCACCCTTCCGCACGCACTTGTGTG 

TGCACCCAGGCCAACATGGAAGGCGCCATCCTAACTTCTGCCGTGAGCAGGTGGGAGGGAAGAGAGACGAGAGGTATTCCATTGGT 

TGTCTGGGAAAATGAATTGCACCTTCCCCTCCCTTGCGGAGGATCAACTTTTCCCACCCCCTCGGGTGGGCACTCGCATCCTGGGG 

4 5 CCGGAGACTGAACCCGGGAGCCAAGGGGCCCCAGTTCCAGGGANNNNNN^WNNNNNNNNNNNNNNNNNNNNNNNNNNNN^JNNNNNN 

NNNNNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNf^NNNNl^NNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTftJNNNNNNNNNlfttfNNNNNNNNNN^^ 

NNNNNNNNNNJtfNNNNNNNNfTNNNNNNNNNNNNNNNNNNNNNNNI^^ 

5 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNI 'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNNNNNNN 
^^^^^JNNNNNNNNNNNNNNNNNNNNN^I^JNNNNNNNNNNNNN^JNNNNN^^^^ 
NNNNNNNNNNNNNNNNNN^^'INNNNNNNNNNNNNNNNNNNNNNN^TNNNNNNNNNN1'W 
NNNNNNNNNl'fl'TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

5 5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNN^INNNNNN^^NNNNNNNNNNNN^^'^^WNNNNNNNN^^tfNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNITONNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtlNNNNNNNNNt^^ 

NNNNNfJNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNf^^ 

60 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNN^^WNNNNNNNNKN^ T NNNNNNNNNNNNNNNNNNNNNNNNN^TNCGGCTGCGGGGCAGGTCGAGCAGGGACCGCCAGCGT 
GCGTCACCCCAAAGTTTGCGGGGTGGCAGGGCGCGCGCTCTGGCCACCCGCCGCTCTGGGCGGCAGCTGGTGGCAACGCAAGGGCG 
CGGCGGGGGCGGCCGGCGCGGAGGGGGCCAGGTACGGGGCCCGCGGGCGGCGCTGTGCGCGCGGGGCAGCCGGTCGGCCGGGAGCG 
CGAAAGCCTGGTCTGAGCCGGCTGGGGGCGGGGAGTGTGGCGGAGAAATGGGGAACAATGCGAGTGAGCAACTTCAGGAAGTCATT 
65 GTGAAAGAAAGCTGGGAAGAGCTCCGCGGCCAAGTTAGCAGGACACTCTAACAAGTGACTGCGCGGCCCGCGCCCGGGGCGGTGAC 

TGCGGCAAGCCCCCTGGGTCCCCGCGCGGCGCATCCCAGCCTGGGCGGGACGCTCGGCCGCGGCGAGGCGGGCAAGCCTGGCAGGG 
CAGAGGGAGCCCCGGCTCCGAGGTTGCTCTTCGCACCCGAGGATCAGTCTTGGCCCCAAAGCGCGACGCACAAATCCACGTGAGTG 
TTTTCAAATTGAATTTCAATAGGAAAACTTGGGGTAACTGGTGAATTTAAAAAAAAAAAAAACACAGTAAAGAAAAGCGGTAAGGT 

tggtagaccctggtgtcgctcaggtccgcctctcttttctgaggacagtgagagagttcacttctgtcaagcgtctgttgctctgc 
70 actgtgccagcaggtgcaggaccaggccgacatgggacacttctgagcagccccgctgtcaccaggagaggagttctagctcccaa 

ccatatttaaatttatgtagacctacatatacccacggaagtcagcctttataaagtcgtgtgtaaagagttttccttatatttga 
gccgggagctttctttttatactataaatatgatgagatcgagtctgaacttaatttctgcaagagaggaattatcccggctttga 
aaagttagtccttttgctgaccgcaggtttgacgctcaagtcaccaaaccttctcaggaaaacccttagtaatattaaggcatcag 
gttacttgcggttatatttgaaatgtattttaaatatttgtcaagcatcgctgctgatgcctaaggaacctcgtgagggcttgttt 
75 ttccttctaatttggaggcatctaatgaccgaaaaccgtagcgattccatagggtctgaccaggcacagctttcaaatgcagcttc 
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CCTCTCTCTAGGGACTGCAGCCCACCCAGACTGAATTTCAATGCGGTGCGCTTTGCTTAGGTTACCCACTCACAATTTCCCACTGC 
GCCGCAGGCAGTATATTTCAGCTTTGAGATACCTTGTTTTAAAATTCCAGACAAAATGGTGTTGAGGAAATGTCTCCTTACTAGTC 
CCATCAACTTCTGTTAAAAGAGGAAAATTTATGGAATTTGAAAATACTGCGTATGATATTTAAACTTTCATAGACATTCAAATGCT 
TTTAAGGCCAGGTTCAATTTGGTTATGAGTCGAGGGGTGGGGGGGACCCACATAGAAATGTCCTGGGTCCTCTTGAGTTTATTTCT 
5 TTGTTTGAAGATGTTTGTTCAATGAGTTTTATTGTACTCATCTTTTATATGGAATTTTAAAAAGTAACAATTTCAGTATTATTTAT 

ATTAGAATGTGTCAGAATTATTTCCGTGACAAATCAGATCATTTGGGCTATGGCTTAAAATGTACACGAGGCAAATATTCATGACA 
AGAAGATTCACCTTCTTACGCTGGCATCTTGTAAAATGCAGAACAAGTTAAAGAAATAATGTGTACACATACAAATAATGATGTCA 
CATTAAAAATACTACACTATTCTTGCTTGATGGAATGTATCTGATTTCCAATTTCACCATGAACATATTTCATACATTTTTTACAT 
GAAAAAAAACGTGACTCTTAAGTCTCACAGTCAATCAGAGCTGGTGACCAGAACATTTTATTGAACTAAATGGTCATGTTTTCTTC 
10 CCCTTTTGTTTCACGGTGAGAGTTGAAGGAAGGAGTTTAGAAACTCTCCAGTACTTGTTTAATTCATCAGTGTTCTAATTAGAGTG 

GTACCTCTTGGAAAACTACACACCCCCCTAATGCAGAAACATCATAGCAATAATCACCCACCCTCAGGGTCTCCAGGAGACCACAA 
GGGCTGCAGATAAAAGTCTGGATGTGTTAGGTTTGACCCTTTCGAAGAGTTTTACACAGGCTCCTAAAGAGAAGATCAGCTGTGGC 
CGTTTGTAGCCATTTCCTTTGTCGAAAAACTAAGATCGCAGTGAATGTATTAGCCAAGAGGTCTAAAGCCCTGTTGTACTGCAGGC 
CACTGTCTTCCTTGTTTGACTAGAGACTTGGAGTTTGAGAACAGTGGTTCTTTGGTTTGGATACATTTTTTGTTCTTGATTTGGAT 
15 GTGTGTGTTTCATGCGTGGTTAATATAGCATATTTTCAATATAAATGTCAAAAATTTTGAAATAGGAAAGAACTCTCTATATATTA 

ATGTACTTATACACACACTTCAAGATTATGCATTTATTAACAGATACATGAAATAAATTCCATGTGCATATGCACATATGCACACA 
GAGCGTGCACACACACAGCATGCACACAGCGTGGAGTGAGAGGCATGGGGCAGTGTGGAAGAGTTTTAACATCAAACAGACCTGAA 
ATGAGTATTAAAGGCCCCCTTTATTTTTAAACTTTTACTAAAACAAGATGGATTTCCCTATGTTATATAATGGTGAATTTTAGGCA 
TAAATAACGTTTTTTGAGTGTTGCATAATTGTACGTATTAATGTAATGTAACTGTGGTTAACGAAGAATTCATCAAGGATATCACT 
20 GTTTTGTGGCATTTTTTTTTTCCTCCTCTAATCTTTGGACTTGTGAAATAATTTCACTATGAAATAAATGTTGGTTCTTGTCATAT 

TCTAAGGGAGATTGATGTAAGTGGCTCCACTCCAGCTTACAGAAGGTAAACCACGACCTTTTTGCGTTCTCTGAAAACGCTTGTCT 
TCCGATGCCTCTGTTTCTAAGACTGACAAGCACTCTGGGGGCACTGTGACGCCTGCTTCTAGCGGCAGAGTTGCTGCAGCTCCTGT 
CCTGGCTGTGAACATTGTTCTCTCTCTGGTGTCTCTATGTTCATAACTACAGAGACTTCAGCTCTATTCCATTTCATATTTGTGCT 
GAATAATCATTCCATTTTATGGGAGAAAACACAAGATGTAAAAGCAACAAGTGACCCATCCTTTGAAGCTTACAAGAAGAGAAACA 
25 TTAATCTATTTCACGTCTTGAAAACAGATCAGTTTTATTTTGCTCAAAAAGGGCACATGTACATTTTTGATCTAGGTCTTAGAAAC 

GTAGAGTTTCAGAGGATCAGCATTATACACACTGTCACACACACACACACTTAAAATTCAGATGAGGAACAAGATAGGAATGAGGT 
TTTGTTAGGGACGCAGAGCACCTAAAACCAAAGGATATCGACAGTAACAAAGCTGTTTTTACTGTAGTGCTGACTGAACACTCATG 
CTGGTGTCTTCATGTGGACCATGGCTTTCTTGTATTTCTTTGCAGTTTAATAAATGACTTCATATCTCAGGTTACCTTTCCACATC 
TCCTGGAATATATGTTTATGTCCTTAAAGTTTCAGTGTCGTCACTTTAGTAGCTTTAGTTTGAGTTTTTAAATGTTTGGTAATATT 
30 CCAACAAATATTTTTTAAGACATTATGAAACCTTATGAAGTGCCATATATTACAAGTGAGATAAAACAGCAAGCAAAAGAAGGTTT 

GCAGAAGGTTTTTAAGTGGCGAAGTGCGGGCCTGCCCATTTTGGTGTCTCCTTGGTGGTTACTCCTGAGAAGGGCCTGGAGGAAGA 
GCAACTGAGGCCTAATCTACAGGCAACTGCCAAATTGTTTCAGTTGACGTTTTTCCCTCTCATGTTTGACTATAATAAATAGGTAG 
TTGCCAGTGGAGCCTTCAGCCAACCACCTGGTAATAAACTGTTAAAAATGGTGCAAACCCTAGGTCACAGGTGTGGGGGCCATTTG 
TCTTGCCTGTTAACAGGCCTGGCCTTAATTCTTTTCTCCCATGGCCATTTCTGCCTTTGGGGAACTCACAATTCCTGTTGACTAAA 
35 AGAGCACCCTTTTCCACCACAAGCCTGACAAATCAGACGTCCACATAATTTCTGAACTCGTTTTGGTTAGGACAGGAAGCACAGGC 

TCCCTTCCTGTCTGTGTTTTCCTAAGAGAAAACGGTCTTCCCTCCTTTTTTGCATATTTGGCAAGTGGTTCCACCTTTCTCTGCAC 
CCTGGTGGAGTGTGAAGGCAGCAGAGGAACCTTTTGGAGGAGGAAGAGGACACAGAGGCCCTGTAGCCAGGCACCAAGATCCCTCC 
CAGGTGGCTGGGTCTGAGGGGAACTCCGAGCAGCCCTAGGTCCTCAAAGTCTGGATTTGTGTGGAAAAGGCAGCTCTCACTTGGCC 
TTGGCGAGGCCTCGGTTGGTTGGTGAGTGCCACACGGTTTCTTTGTGTGCTTGCATGGATTGGAATAGCCATTGTGTTCTTCCGTC 
40 TTCCCTGCTGGTGTTTCCACAGTGGGTGGCCTGAGCCCAGAGCAGCTCCCCATATCCCTGTGCAGGCCACCTGTCTCGGGTGATGG 

AGAGCATCATTATGCTCCGTCTGAACGCTCTGCTTTCGGATGGCCCCATGCTCCACCTCCTGATAGCTCGTGGCGCGGGGCCACGG 
CTTAACGAATGGCTGAAAATGGGTCCTAATTAGTGGAAAAGTGCTTTGTTCATATTTTCTCACTCGAGTGTGCAGTGATTCATTTT 
TCTTCTGCAATCAGCTCACTGCTAAAGTAAATCTGACTCTCTTCCCGCCATTGCACACCAAAAGTTAACTCTAATGGGTAGGAGGT 
TAGGTTTGTTGAGAGAGCAATGCAGTAAAAAGAGGGGATCCAATGTGGTCTTGTCTGTCTGGTCTTCCTTTCTTCGTTTTTTCCTC 
45 CCTTGTCTTCTCTGTCATTCCCTTCCCTCCATTTGCCTTGCCTTTCCTGTCCTTCCCTTCCCTTCCTTCCCCTCTTTCTTTCTATA 

ATTGGTGGGGGGTTTGCACAGACTGCCAAAACACTAAGAACTGTGTAAAGTGTTTTTGAATGGCCTTACACATATTGAAGTAGATT 
TTTATGCTCCATTTTTGAGATCACACACTAAAATCTATACCTTTAAAGCATTTTCTGTTAGTTTGAAACTATTTGAAAATGAACAA 
TGTGGTTTAGATTAGAGTCCTGTTCTGAAGCTAGGAGTTCCACTATGAATATTGATTTATCAGTTTTTGACAAATTTTTGTTGTTA 
TACCAGATTTTCACTGGCAAACCTAGAGCAAATAAAATTCCACATAAGATACTTCCCTAGACCTAATGGGAAAAATGTTTAATTTA 
50 GAGTCTTTAGGAGAAATGAGAATGAGGAATTGACCTTTTGTAAGCTTACTTCTGAGGCACTCTGAAGTGTGTTCCAGTGCTTTTAA 

TGGAAACTAGAGAGAGCCAGCAACCCCCTAGTGTGAGCCCCACTTTTAACCGGAAAAAGTGACCTTTTCCTCCTCCTTTGTGCTGA 
GTTTTGCGTAGGGCAGAAAATTAAGCTGATATTCAAAGAGATTCACTGCAAAAACATATTGATAAATCGTATATTCTATTTCATTA 
AATTAAAACCATACTGCTAATTATCTCAGGTTGTTAAACATAAGGCAATTAATTATCATTTTAAAAGTTGGTAGGAAGTTGTGAGT 
ACTTTTGCAGTATGAGTGTTTTCCCGCTTTAGTATGAGGTTGTGTATGTTTGCTTGAATTTACAGAATTTTCACTTTAAGAGCAGA 
55 CAATGTTTTGTTAAAGAAATGAAATTTGCTAAAAAGGAGCATGTAAAGTGAAACATTAAAAATAAATAATTTCAACTTACTTAAGA 

GCTGCAGAAAAATCTGATTGCTGTGTTTAAAATGAATTTTCCCACATTTCGCTCTCTTArGGACAGGAGCATTTTCTGTCAGGTTA 
TAAATAAAGACATGCCCATTTTTTGTACCCCCACAAATGAGGAAGTTGTAAGCTCTCTGAGGTTTTACTGATGAGCCCCCTCCCCC 
TGGGTTTGCATGAAGAGATCATAGGCCACAAATAAAGGACTACAAAATGGGGTCTAAACTATCCTGGTGGGGCCTGATACCCACGT 
TTCGCATGGACCTTACGATGTGATGAATGGTTTTGGCATGAGTGTCTTAAGAATGCTTCCAGATTCGGGTTACAGGACAGCCAGCG 
60 CTGAGCTCCCTATTGCAGAACAAAGTAGGAATCTAGAACTTTCTTGCTAACAGGATCCAGCTAAAACACCAAGTTAGATTCTTAAA 

tgatgttcttttctgtcattatttgattgttgtcagtagcagtaattgttaccaagccattgatgcttctattcttccctttgccc 

ttctgagacacagctcattttgacttcagtggaacccctcgaaggtggggtgatgagcaaggtgaattttcaaagtaaagctacta 

agagaccaaactacaatttaaggaacctgatttttgaatcaaattccatatactgtgggtatagttcaacatagattaatttctta 

tagttattatgaaaaaaatctcatcttgatgatagctgataattttgtgggtgtcgtaaacaaaacagaggtcagaattcagtccc 

65 TTGGGGAAAATTTCCAATTAGTAGGAAACCAAGTGGCCTACCTTAGTTTGAAGACACCCATCAGGATGTCTGCACCTTTTCATCCT 

ctctggaggaaagactaaatacccattattgtatataggtcaggccaaagcagccttttatattgcaaggaataagaggtaaatag 
atatatgtgcaacaatgaatcccctaatgtgtttactctagaacacatgttctttctgtatttatatgtagattttgtagatcttg 
tcttaccacctgctaatggtagatactgtatctaaataagttgaggaaaatttatagtacctaggaatgtgtcctcagtgggccaa 
tcaatcaatcatgacttcaggttatttttaataaatatacacgtatgggttcataaacaatgggatgttcttgtgaagatctaaat 
70 aattttacttctttgggactaaataaaatatagcttttgccaaataaactcacacaagcacttattttaatagaagtcaaatggct 

ttgcagaaacttcagttttacaggtgcattgtttgaaatgttacgggtatacaagtggatttctctattatgtacagtgttaagtt 
tgagtttcaaaatgtccacctgaaatgatttacttgtacgttaagataatttaactgctaagaaggcaagataaagcattctttgt 
gacaccatatggccttgctgagggaaaaacttactgttataagtttgtgtttatctctctttttaaaaaaaaatgaagaaaaaaac 
gtttaaaataatgggaacacagcagttcctggggtcctctgtctctttatcttattatagtaaattaccaaaaaaataatgacctg 
75 gggcatgtctgtgtggacccttcttttggaggcagtttctgtgttttgtaaagctgtaggttctattttcattgcacttcatattg 
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ctgcacagctcctgaccatgcatgaaggtcctctgaaatcggtaagagggcagaagaaaatgattctaaacttagatttttttaac 

ttaagtgatgaagtgtgaaacgccatttatatttgaggaagctacctaggaagtggctcatgtcgatggcccaaatcagaagaggg 

CCTGTAAAAGCTTCTATCAATTTTGACTGTGTATGCTTCTACCATGGCGGCTCAATAAACAGCAGTATTAGTTTAAGAGTGGATGG 
TACAGTAGTATAGACGGGAAGCCTCTCCTCTCCGTGTGAACCGTGCACCCCTATGAGAGGGTAGAGACAATACAATATGCCTGTAA 
5 CGTCAGGACAGACAGTCATGGCCAGCTTGAACTCCAGCCCTGGGCTTCTTGCAGCAACAAACGTGAACACAGAGGACTGTCTCCAA 

CTCCACTTTCTCTATTTTTAAAACAACTTTTTGAATACAGTATCTGCCATCTTTTCTTATACCTCACTTTGAAACAGGTGGCTCCA 
CTGTGGCATTTAAAATGTTCTGTTTCTTTTCCCTCTGTATCAAATACCTCTTXACCAAGAAAACATTCAAACAGCATAGTTTTTAA 
CTGTATTTTGAAAGGTTTCCTTAGTTCCCTTTGACCCTTCCTCTTTTGCATATCAGTTCCTGGCCATAAAAATAAAAAATGCTAGG 
ACAGAATTGCACATCTGAGCTGATTTGCCCTCAAAAAGTTTCACAGTGGAACAAACCGCAGGAGGAGTTTTCTGTGGCTCAGTTAA 
10 ATGTCGGGGGAGGGTGGTGTGAAAGCCAAATTGGATTCCTGCrTTCCTGTTTAAATCTTGTTTTTCATTGTTATTTGCACCAGCAA 

TACTCTGTGGAATAATCATGAAAATGTGTAGATTGGCAGCTAATTTTTGAAAAATGAAAAGAATCAGAAATGAAATAAGAGTGCTC 
GGAAGTTTTTATGTTCTCTCAACCTGTTTTGTCAAATTGTTACGAAAACCTATAAGGTCTCTTTGACTAGATACAAAGACTTTGCA 
CATTGCCTTAGCTTTCTCTTGAAGCATTTCCTTTTTTAAAATACAGTGTAATTCACAGTGATATGATAGATTTGCAAAAGTAAAAT 
CTACCAGTCTGAAGATGAAAGGACTTGTCTCTTAGCAGGAATAATGGGTTTTATTAAAGAGGTCTGTGACCTAAGGCATTTTAAAT 

15 aaattacaggcttggtccctgtctcccccatgtatctactcccttcaatataagcatcattgagtatttaaggaaataaccccaaa 

TGTAACTCTAGTGTAGCTTCACTTGTCAGGGAGGAAAAAGTAAATAGCATACATTTGGCCAAATAACCAGAACTTTACTGTAGAAG 
TTTTATGATGAAATTTGCCTTTAGTGCAGAGTATTACAAAGATCATGTTTAGTTTCTAGCAGTATATAAGTAGCATCCATCCTTAT 
CTGTCATGCATTTGGAGTGTGCGACCCCTGCACTGGGCTGCAACATTCTGATGGGCAAGAGTGCTAGGGAGAAAGAGGCATCACCA 
TCAGACTGCACGGGTTCAAGTGTCAGCTCTGTGGTTGATTAGCTGTGTGACCTGGGGAAAGCTATTTCTCTTAGCCTTGGTTCTCT 
20 CATCTATAAAATGGAGATAATGATGCAGATGCCTTGGGTTTAATTGGGAGAGTTAAAGACACATTTACATATTTAGCAAGTAGGTG 

TTGAATTCTAGCTCTACATTGGACACTATGCCAGGTGCTCAAATAAACAAGTGGACAAGACAGACAACACCCATGGTCTTATGAGG 
CTTAACCATTTGCCTCTTCAATGCCAGAAACTTAGTAGGTTGATTAGATAAAGCCAGTGAGTACCAGTATCCTTTTCTTTGCAGCC 
TTTTCCTGGCACACTAAAAATACTCAGTACATATGAAATATCACTGGACAAAGAATCCCCCTTGGAGTACCAGTGGAGAAGGAAGG 
CATTTGCTTAAAAGCAAACCAACAGAAAGACATTGTAAGGCAGTTGTTTAAGTCTCAGAGACCTATAATTTTTTTCTTTTTTCTTT 
25 TTTTTCATCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCACAATCTCAGCTCACTGCAAGCTCCACCTTCCGGGTTCATGCCAT 

TCTTCTGCCTCAGCCTCCCAAGTAGCAGAGACTACAGGCGCCCGCCACCACACCTGGCTAATTTTTTGTATTTTTAGTGGAGACGG 
GGTTTCGCCGTGTTAGCCAGGATGGTCTTGATCTCCTGACCTCATGATCCGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACTGG 
CATGAGCCACCACGCCCGGCAACTACAATTGTTCTTAAAGCTTGTAGAATTACTGTGTGCTACCAACAGACAGGCTAATTTTGAGT 
GACCCTCAGTACTTTGTACAGTTAATTTGGCACGCTGTGTACTTAGTGGCTTTTTAACAGCTATAAATTTGGGCTGCTAGAAAAGT 
30 AGTAAAGTTGTGATTCTTGACAGGCATCTATCTGCATTTTCATTTTTACTTCATTTGTCTAGACTCAGCTTGTCAGAATTATGGAA 

GAGACT CCTTG TGTCAGGG CAAGCACTGTGAAG AGAGG TATTC ACTGT CAGAAAAG AG AGGG GAGCTG G AGG CAGCTCAG AGGCCT 
GAGACCCGCCTCCACAGGAGCCCCAGCAGGTTCGGTGGAGCTCTGGCCACACTCTCCTTTGGGATGCTGAAGTCAGAATGAGTTCA 
CTTCCCAGCCAGTCTTGCCAAGGCTCCTCACCTGGAAGCAGCAACTGCCCAGGGCTGTTGGATGTTTCTCCCCAGGGGACAGCCAG 
GTCCCAGTCCCGCCTCGGTGTGGAAGGAGGAAAGGCAGGGTCCAGGAAGCTGTTTCAGGACAGGCCCAAGGTCCCCCAGGGATGCC 
35 ' TTTCAGGGTCAGCGGAGGCTGTAAATCAGCAGGGCCCACACGGCCTGGAAGAGGCCCCTGTGCTGTCGGCTTGCCCGGCTTGCCCG 

GCTCCTAGTCCGGCTTCTGCTCCTCCTTTGTAAAGTTATGGATATGCTAATAGTTTCCAACTGAGACTAGGAAAGTAAGTCCTACT 
TGACACTGTTTGGTCAGAAAGAGGGAGAGAAAGGAGAAGGACAGAGAGAGACTGAGAGAGAGACAGTCTCAGACAAAGGGAGACGG 
AGGGAGGGAGGGAGAGACAGAGAAAGAGATGGGAGGTAGGTGTGGGAGGAGGGAGAGATGCAGAAGGCAGAGGAAAGACAGACAGA 
GATTTAGACCTCCCAAGTCAGTGAGCAGTCCAGAGTTGGAGTGGAGGGTGCCTGGTGGCTTGTGACTGCAGACTCCACTCCCCGCT 
40 CCTAGAGGCACAGCCATGGACAGCTTCTGTCACGTTGGCCCTGCACTTATCTCTGCATCTATTTCCCCTTGTGCAAGATTCAGAAC 

TGCATGCTCCAAAAAAACAATAAAAGCATTCATGTTCATAAGAATTGCACAGGTAAAAGGTAGTTTGCTGATATTGTTGTATTTTT 
TACTATCG CTT CTTTTAGCTCTTG CCTG AAATTGTTTGGG TTT CCCAGG CAAAGTAG AAAACTGCGGTACG TTT CTGTG AAATAAT 
TATTCCTTCTGGCATCTCCCTTTACAGACCTACTGATCTTGATTTTTCATTTAGGTGAAAGTTTGTGAAAACATGCCATTAGCTTG 
CTTTGTG ATTAACTCCTTTTACTG AATGTGAG CTC CTTTT AAATTGAGG CCAT ATCAAGCTTAAATT C CAT ATTTTACCCGGCACT 
45 C TGC ATTT CTT CCATGTGGGAGAGG AGGGG CT CAGT AAGTG CTT TGTAAAAT ACACAGC CG AAGTG ATG C ACGTG CT AACAAAGG A 

GTGTGACAGGACTTAAGTGCCCTTCTAGACACTTCAGGCTCCCCTTTGTAAGCTGTCTTGGAAGAGGCCACATTTCCTTTCCCTCA 
AACAGTTTCTCATTGTTTGATTATTCTTTTAGCCTTTCTCTGGAAGCAAAGCCACTTTTACGAGAAAGTCACTGCTTTTTCATCTC 
AAGAGATGCAAGTTTGGAGTTTGGGGAAGTTTTCAGGTGCCCGTCAAGTCATCCTTTATGATGTCAGACGAGTCAGGCCACAGAAT 
TCACAGGGCTCAGTGCAGACCGAAAACTTGAGGCCTCTTGTTCAGAAATTATTAAAAATTTTGGTGAACATCACCCCAAGCAAAGA 
50 GATCCCCTAAGCACCAGCCCCCAAGCAACTGCACTCATAAGCCCATGAAGCCCCCTGCTGTCAGAAACAATGTGGTTGAAATTGTG 

TATGCACTTGGAAGTGAGATGGATTGCAAAACACAGGTCTCCATGCTGGGGCAGGAGTGGTGATAGGGCATGGAGTGGAAATGTCC 
AGCAGGCCCACGTGCGAAAATGCAGAGCTCTCTGGCTCTTGCAGACTTGGCTGCTGACAATAGACGCGCTCCAGGAAGGTGCTCGC 
TGTGGTGTGATCTGCTGCCCACCCCTAGCTCCCTCCAGGAGACTGGTGCGGGGACTGTTTGCAAATGACTGCAAAAGTAAGAAGGT 
TCCCACAGAGCAGAGCTTGATTTGGGGACCAGCCGAGGGCAGTTTGTCAGGATTCCGGCTTGAAACTGTTCTCACATCTCACCGCC 
55 TGAAAGGACGAGTGTGTCCAGAGGACTTAGCATTGATCACCTCTGTCTCCATGCAGCAAACTCAGAGGCTCAGCCCGCATTCCACT 

GGAAGGGCGTTTGCCAGTGGTGTTGGTTGGAAGAGCCTTGACTTTGCCTTAGGAAACATCTTTTTTTAAGAATTGAAAATAACTTG 
AGTATGCAACAGTAGGGCATTTGTTATATAAATTAGTTGACTAGTGTGTAGCCAGTAAAATGATGATGGTGGTGTGTATTTGTTAA 
ATAAAAAGATATGTGTGGTATTAAATTAAAAAATATTTTAAAACAACATATTTGTAATCTGTTTAGTGTCCTCTTTTTGTAAAAAG 
TACAGAAATAAATATACAGAAAAAATAGTAGTCCTAAGTGGTAGAAATTATGAGCATTTTCTTGCCTTTAAAAAAAGTTGTAAAAG 

60 attgtatcatttatgtagcaaaaagttttaagtcagcattctaaaaatttcgtgttgttatagttgctgtgacaagatttaacttc 

TGTATGCTTCACCAATCAATACAGAGGTATTTAAGACCCGGTGTGTGATAGGCCGCGCTAAAATACTATACACATCTTCAGAAAAC 
TAGAGAACTAACTTCTAACTTCCTATATTAGTGTGGCACGGCTGTTACAAAGATTTTTCTCATTTGAGTCTATCTTGCTTCTTTAT 
CATTGTTTTGACAGTTTCAGAAGAATCGTGGCTTTTCCCCTTTTTTACAGTAAAGGTACCTGAGACTCTTGACGTATTGCTTTTTG 
GAAATGCTTGTGCTGGTCACATGCTTGCATCTGGGCTAGTGTGTCTGGCTTCCGTGTGCTGGTGGATGCTTACTCTGTTTTCTGAA 
65 ATACTTTTTCTGTACAGTGGCCACTAGCTGTACTCCTAAGCCACACACCTACCITGAAAATTCATGTCACTTTTAGAAATAGATAA 

AAGCCCCTCCCATCCAGAAAAAGTGACTATCATGTATATCCTCATCATGACTAATACTGATATTCCTGAAATTGAAAATACATATT 
CCATATGTACCATAAAAGGTATTAAAGATATATGGAGTGATAGATATATTATATATAACACTTCTACCCTCACAGTTTTCAGCCTA 
ATTGAGAGGGTAAGATCCCTGAATCATCCATCAGTTTTTCAGGTCTCTGCTGAAAGCAGGCCACAGCTCAGATCCACACATCTGAA 
CCAGAGACAGAGGTGGCCAAAAATAAAAAGGGGGACAGGGGGACAACCTGGTTTAGAGTCAACAAATAGACTGCATTTTCTGGTTA 
70 GTGAAGGAGCTCTCCTGAAAGTCATATACCAGAGCATAAATGAGCAGATTTCCTTGAGGTCACCTTCTGCTGGCCATAGCTTTCTT 

ATCTGTGGAGCTGCCAGCTGTCATCCACTTTGGGGCACCTGAGACTGCCGAGCGGCAGGCCAGGACCCAAGTGCGAAACACAGAAC 
ACCTTTTTGTTTCTACTCCACTGATGCTGGGGTTCTCTCCCTGGTGTTTGTGGCTCGTAGTACACTCTGTGGAACATTCACTATGG 
TCATCGAAGGGCAGCATCTTCCCAGTTGTTTCTTTCTTTTCTTTTTTTTTTTTAATTTAAACCGATCTGAGAAGCCAGCCATCTGT 
CAGCAAAACAGGAAGGCTCGGGCTCTCTCCTGGGCTCGTTTTGCTGCCGTAGTGAGCGTCACTTCTCCCCGTGTAAGAGTGCTGGT 
75 GAAGGCTGAGGCAAGGGCCCAGAAAGATTGAGGGACAAAGACAGGAGCGCCCGCATTGCCCATCTGCCAGGCTGGAGGTGTATTCA 
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ttattgatggaggtagtgcagttgctgctcagatatgcagccctgcctgggtaaatgagacattcttcagcaaattgcttcgtttt 
ttgattgctgattgtacgcgtgtcaccaagctgactcaaggttcatcgatgcatgctcagtaaattagaaagaacataactatgga 
tcagccaagagaatgaattctgtgcctacaatgacccagggccatttaattttctgcttaattttgttgcagtcagtttgcatttt 
gggttattatgcagtaggaaattaacaataaataacaaatttggtcctcctgtgcttgtaatgatatttttataaatctttgtaat 
5 gctgtttttaaaaggatcaaggtctgtgccagtctgatactccagcaagtatgtgaggaggaaaatgcattattcttgctagataa 

ccttgttgttaaatagcataggggttctttatctctctctctttctcatatcttattagtatttttgctttaaactaaaatccctt 
cctctctttctcagataacctgaggaccatggatgctgatgagggtcaagacatgtcccaagtttcaggtgagaccttatgagata 
gctgtgtgggaagttcatgagaaaagcttccctggggccggaagtcacagtgcttggtatgctcatgggggaggaataggggctat 
tctgcaaaagaaaagaccatgatggaatttgcctgagtgtttccttcacctgttacaaattatctcactttgagctgaacagaaag 
10 cctccaagatgaaattagttttactgttaaacttcaggaaaaaaaaacgggaagagttaaatacatttttgtactgttggaaggaa 

aaatggctgattggtttaaaacccaaacacatgccaatgatggtacttaaagagagagagagagagaagcttgaaaaacataattg 
ttgggcacagtcatgactgtttgttcattaagcatggacacaacattgctcccctttgccatatatcttttcaagccgtattggat 
atagctcttctcatccaggagacccaggaagtggagaagtctgtagtaggaaaagcctaagggtaggtcacagactgtgaccattt 
ggcagcactgagggtggacggcgagccagtccaacaaaaccgcacagttccccagtgcatggacataggaagacagctttctatct 
15 ggccctgtatccagaggcgtcagccccagtagcagctttcatggactttggggttttcggtatttcatatttttgagcctcacaga 

ctcacagccagccccagaggctgacttatatttgagaaagttctcagtggcaccttgccttggctgagcgccctcgtgttttgaag 
tttctatgggattctacaagttggtgctcctgatgaagaccaggacctatgtgtggctgctcccctgcttggtggtttccctgggg 
aaggtgcaggagaggatcttctgagttccatggaactggagatagatctgccaatcacaggcttccttctccaccactcctcagcc 
gctctattcatgtttcagattttggacttaaactctcccaggtgcaaagaacaaacaaaaggctagcttatttttcttttagagtg 
2 0 aggcttcgtatttattacaatataattgccacattctttgtgtaattctcacatttatatcttaaatataattctcatgaatgaga 

attatataattctctttttgtatatcattgaatattttcacttaatttttaatttttttaatcgtcacaaaataattgtgtacata 

GACACAAAATAATTGGGTACATAGTGATGTTGTGATATATACAATGTATAGTAATCGGATCAGGTAAATCAGCATATTCATCATCT 

CAAACATTTATCGTTTCTTTGTATTAGGAACATTCGACATCTTCCTTCTAGCTATTTGAAACTATATATTATTGTTGACTACAGTC 

ATCCTGCAATGGTGTAGAACACTAGAACTTATTCTTCCTACCTAGCTGTAATTTTGTCTCCTTTAACAAATCTCTCCCTATCTTCC 

2 5 ACTCCCCCGACCTTTCCAGCCTCTATTAGCCTCTGTCCTACTTTCTACTTATAATGATGACAGCAGCATTTGTTAGTTTCCACATG 

TGAGTGAGAACATGTGGCTTTTTAACTTTTAGAATGTGGTATTCAGGCACTTCATGGrACAGTTGGTAAAAGTGAAAATGTGTCCA 
AAAGTTTGTG ATT AT CT ATATAAACAAAAATGGTAT AAATACAAATAT CAATTTTG C ATTG AAG AACTT ACC TTAGAGG TATATTC 
TCACAAGTGCACAGAGCATTTAAGCATTTGTTCACTGCAGCATTGTTATCAGTATTTTAAAACTATGGTACATCCATGTACTTCCA 
CATACAGCTCTTAAAAATAAGGAGGATATGAATGAACTAGTATGAAAAGAAGTCCAAATACATGTGAAAGTGAGAATAGCATGGTT 

3 0 CTGGATGGTATGCAAAGTATGATCTCGTTCTTTTAAAAGAAAATAAATTACATACACATACATATTTTCTATATGCTTGCCCATAA 

CGTTTAGGAAAATTCTTGGGTGATATTTATTAACCTGGACTTCCTCTTGGAAGACTGATGGTAGAAGGAAGGGGACGAGTTAGGGA 
AGAGGAGGAGAAGGAAAACTTTGCTTTTCATCTTCTACCTTTTAGCATTATTTGAATTTATTTTCCTTAAGCGTTTACTTTGTTTC 
GTAAACAAAAAAGCACAAAAACAAAAAACGAGTTAAATGGGAAAAAAAGCAGTTTAGCTCTTTATAGCCTCTCATTTGGCTTCGCC 
AGCCTCTCACTGCAGCCTCAGAGAGCTGGTCTGGGAAACACTGGTAGATGAGGACTGTAATCCTCACTCATGGAAGAGGATCTCAT 
35 TCACTGGGTTTGCTGACTGTGACTAGAAGTGATTAGGGTGTCAAAAAACCCAAGCATGTTAAAAATTTCCAGAGGCCAAAAAGATG 

CTTTCATTGTTCTGCTCTTCTTTTCCTTGTCGCTTTCACTTTGGGTAGCTTCTAAATTGGTATTTTGCATGGTGCATTTAAAGAAA 
ATGAGACCCCTTTGGCCAATGCAGGAGTCTACACTCTGATATTCTAGAGTCAAAGCTGAATGCTGACACCTAGGAATTCATCTCTA 
GAATGTTTATATAAGGAATAGCCCCTCAGTATTCCGATCTCGTATCTTAGTAACGAAACTAACAAAAGCCTGATTCTCCTCTGGTA 
GTTTTCTTGTCTTTACCATAATACAAAATAAGTAATTTGTTCTGCACCCTGACTGTTCAAAGGATAGGGTAGCTGGGGGCGGGGAC 

GTACACTTACCAAAGGGATTCCTATTTCTAAAACACTCATACTGCTTTTGATTCCTGTTAACCTTTGAGCACTCTACGTAATGATG 

AGAGCACTTAAAGAGTCATGTCACTTTTAGTAAAGAATCAAAGGATACTTTTTCTACTTCTTCGAGTTTGATCTCTGCTTCTCCAG 

TTAAAACCAGTATTTGTTTTTTTCATTTCTAAAGTTGGAAGAAATGACAGTTAGTTATGGCATAAGGATGTACATTTAACCAAATA 

GGAGTTGACATTCTTGGTAAGAAATCTTACCAAGATTATGTTATAGATTATAAGAAATCTTAACAAGAATATGTTCCTAAATCATC 

4 5 CTCTTTTCCCATAAAATATTAAAGTATCAGCAATTTCATAGGATTCAACCTAATGTATGCGAAATGCTAGATAAACAGATAAATAC 

ttaatatctggctttttttcaaagcactgggttatttgttccttgagatttatcctaaatgtgggctataccctggtttacagtgt 

CTCACAGATGTGTAGTAGTAGACACTCCATAAGTGTTTACTGACTTGAATCCACAGGGTACTGAGAAAATGCTACTGATAGACTTG 
GAGGAGAGCATATCTAAAGCAAGCTACCCTTTCCTTTAGGGCACGTCTCACTAATTCTTTGGGTAAAGCGTATTTTTCTTCCTTTT 
GTGTTTTTGGCAGTCTTTCCAAAAATACGTGTTATACCTATGCATTATTTTTTGGTTTGGTTTCTAAAGAAAGAGTCAGCCGGTGG 
50 GAAAGTGAAGGATGTGGGAACTGAGAGATCTGCATCAGCATCCCACCTCTACCTCCCACGATGGGACCTGAGACAGTTATTTTTGC 

CTCCTGGACCACTATAGTATCATCTGTAACAGGAGGGACTTGAGCCAGTTGATCTCTAAGGTTCCTCTGGCACCTGTGACCCTAAA 
TAGATATTGGATATTGGTTTAATGCTATTTGTAGTGTGTTTTTTTGGGGATATGGAAACCAGAAGTTTGTTTCCATAAACATAAAC 
ATAAACTGTATATATCTAAAGGATATGGAAACCTTTAGATATATATAATCTGCTTACGTAAAGAAGGTTTGTATATATTGCAGTGT 
CAATGGGAATATTTTATCAAGTTAAGCATAGTAAATCACATTGATTAAATGCTTTGTATTTACCAAACATTACCCAAAGTGTTTTC 
55 TCCTTTCAACCTCACAAGGACCCACAGAAGAAAATACAGTTATCATTTCCAACCTGCAGGGAGCTGAGACACAGAGAATTTAAGCA 

ACTGACCGGAAGTCCAACAGGGAGTCAGAGATTGCTCTGGGGTGTGATCCCCACTTGGACCCTAGAGTGGAAGCTTCTCCACTACT 
TTATAGAGTTGAGATTCTATATTTTGAGCTTGTATTTACCCAGAGAATTATATCCTCTTGGGCAATTGTATATAATAAAACCTCAT 
GCATTTAGGAGAGGCGGGATGACAGAACTTTGTTGAGTGAATTATAATCTACTTGAGAAATTATTTGCTTACATTTTATAAGCTAA 
TTATACCATATCTCATCCAGTTTTCCCAGAACACTTCTCATAGGTAATGCTTTATTTGAAACATAGGCCATAGGTAAGTTAAGTGT 
60 AAATGTGTATTTTTATAATTTAACCAGAAGTTTATTTCATTTTTCTAAATAAGTGAAATTGTATTGCATCTTCTAAATTATTCTAT 

TTAAACACTTGATGTCTTGCTGTCTCCGTCTCTGTGTGTTTGCATGTCATTGTACATGTTCTTAGGAAAAGTGTGGGAGCTTGACG 
CAATATATACCTTATGTTTCTATGTGCATATAGTTTACCAAATAATACCATAAGTTTACTTAGCATATTAGAATCCATGCACATTA 
TTTTTATTTTATCTTCACCGCAACCCTGTGGGATAGACCAAAATCATGCTTTTCAGCCTCCTTTTTCCACTTGAGGAAAGGAGTCT 
TAAAAAAGGGACCAGTCTCATGTTCCCATTCGTCTTACAACTAATTGGTCAAGCCAGAAAGCCAGAACTATGTCCTGGGTCACTAA 
65 CTCCTAGTCACTGTGTGTTAGTATTTGAGATGCCTGTTGGCTTGATTTAGTCATTTATTTTTTAGTGTTTTATAATCCTTGCATAC 

TTTTACATTTTAAATGGTTAACCAGGCAAATTGGTTTAAAATCAGTGCATAAAAATACTGTGCCTATCATGATGGGTTTCATGAAG 
TGATAACTTTTCATCATGGAGATCCTCAGCTGTCACAGAAGATGAGGGGCCCTGGGTACAGAGGCTCACGTGAGGGATGAAAGTCT 
CAGCAGCCCGGACTTACACTTTGGGGCTTTTAGGCAAATCAGACAACCTCTTAAGAACTATCACTGAGTTCAGGCAAGGCGAGCTT 
GAATTAACACAGGGCCCTTGGTGGGCATGTGAATATATCTCACTTCACTACCATCCAGTTCTGACTCTTTACTAGATGCCCCTGTA 
70 CATACCAAGACTGATTTTTTATTCTCCCTTCTCCCCATGTGGTTTCTTCTGCATAGAGAGTTCCTATTGATCAGTCTGACCCATGG 

TATTTTAGAATTGCGATCCCTACTGTTTCATTATTCCTTTTTCTCCCCCATGTTGAAAAAAATAAATGTCCCTGAGATGCAAGATC 
AGGGAC^CTGGAGCACTGACATTTAGTTCAGTGCAGGAACTGAAGGCAGATGTAATTCTTAAGAAGNNNNNNNNNNNNNNNNNNNN 
TGTAGTGGATCTTGTTTTCTCATAGATACAGCAGTTAAATTTTTTAATAAAAGTAACTAAGAGTTATTTGGATGTATTTTAGCATG 
CACTGAGCGGAAAGTACGACATTTCTTCATTGGGTAAGTCCTGATTCTTTATGATCCTCACTTGGTTCCAGGGCCCCATGCATCTA 
75 AGGGTGTCTCAGAGCATCCTGCAGTGCTCCAGCATGATCGCAGGGAAAAGCTATAGGAGGAAAAGAGTCAATAAAGTTTAGTTTCT 
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CAACCTCCCACCTCCACCCCATAATAATGACAGCTGGTTAATCATGAGACGCGTGCACACCCCACACGCCCTGTACATGTTTACTC 
ATTGGGATAGCATGTCAGGCCAGAAGGCTCCATGGTCATTTCTATGAAGGTACTTTAGCAGGTCTTCAAGAAGGCAAGTGGCCTGG 
GTCCCTGCCTCCCCCAAATTGCAAGCTCCCTGCTTTATGTAGGAGACCTATGTGTATATTACAGTTCTGTGTAAGATTATTTTGTT 
ATTCTTACCCCCACACCCACCCCCCAACCCCCCGCTGCCACCAAAAAAAAAAAAAAAAAATTCCTCTGACAACCTTCATAAAGTAC 
5 CTGGGAGTTTGAACACCATTGCTCTAGGAAGTCATCTTATACAAAAATAAGAGTTGTGAGGTGGTTCATATACCTTCCTGCGTTCT 

CCTATTTGGAGTTTTTCCCCATTTATGAAAGAGGTGAAAACGCTAAGATATTTAGCAATTATTACTTTAAACATTTTCTATTTATA 
GGCCGGGCGCAGTGGCTCATGCCTGTAATCCCAGCGCTTGGGAGGCCAAGGCAGGCAGATCACGAGGTCAGGAGATCGAGACCATC 
TTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAAAATACAAAAATTTAGTTGGGCATGGTGGGGGATACCTGTGGTCCCAGCTA 
CTCGGGAGGCTGAGACAGGAGAATGGCTTGAACCTGGGAGGCCGAGCTTGCAGTGAGCCAAGATCGCGCCACTGCACTCCAGCCTG 
1 0 GGTGACAGAGCAAGACTCTGTCTCGAAAAAAAAAAAAAATTCTATTTACAGCAGTGAAAATAGTAGTGACTTAATGCACATTGCCA 

AGGCTTTAGCATAACATGAACACTTTCACTCAATGTCTCTCTGGCCTTTTGTTTTTCCTTGGGAAATTCTTATAATCCTGCTCCGT 
CTTTAACTATTCATTTTGTATTGGCTATCCAAATATACCCAATAATGCTCTTTCTGAAAATATGCCAATTGTGGTAATTACAGCTA 
AGCTGGAATATTAAATTGTGATGTCTGTTTTCCAGAGAATGAAGTAGTATTCCCCAGAGCATAGGCTTGGTGCCTGTGCAGGTTCT 
ATTTTAAATATTCCAGGAAGGGTTGTTTTATATACTGAGGATGATTTTACTGGTCTTGCCAGTCGTCTGAAATGCTGGTATTACTC 
15 TTGTGGAAGGTTTATTCAAACAAACAAGGACATTTCACACAATACCTAGTCATGTTTTTCAGACATTTTAATGTTTGGTTCATCAT 

TTGCACACACTCTCAAAAATCTAGGTTTGTCTATGTGTTCATATCATTTTGCCTGTTGCCAGCTCAGTCAGCAGGCACACTCTCCC 
AGGCTGTTGCTGTTTTGTTAGACTTCTTCAGGACCTTCATCTAAAATGGTCTTCCACACGTAGCTATACTGCATAAGTTCACATCA 
TCTGTTTCTTGCATGTGGGTTGTGTCTCAACTCAAGTTTAAGTTAGATTTGGAAGGGCGGAAACTATAGGAGTTGCAGCTTCAGTG 
GAGAAAAGAGCATTTCCTACTAGTTATGGCTTCCCAAGGAAGGTTAGATTCCTCAGAGTAGGAGTGATTCCCCAATGCTAGAACCT 

2 0 TTGGTCAAATATAATTCTAATCCAGTCAAAATAAATACAGGTATTCTGTAAAACCCGATTTCATTTTGTAAATCCTACTTTGTATA 

GTATAAGCAATTTTTGTATTTGTGTGGATTATATTTTATTTTCCTATTTCAAAGAGAAGAATTTGTATTAGCAGACTCCCTTTGCA 
TGCGGAGAGGGGATCATTTTCCCAGTAGGCATGGGGTTCCCTTCCATTCCTTGTCCAGTCTTCTTTTCCCCACTAAGTTAAGTCAA 
ACTAAGCAGCTGGTAAGATATTCCCTGGTTCTTGCAAAGAAAGTGAGCAGATGGCAGAATGTATAGCTCTAAGCAGAATACCTGGT 
GTGGTATCCTCAAACACAAATTGACAGGAGGGTGTGGTGTGGCAAGCTCATTGTGGGGGTAAATTGGAATAAGCTTACAGGGGGAA 
25 GAGTTGACAAAAGATAGGAAGAACCTTAAAAATATAGATGCCTTTTATGCAGTGATAAAATGTCTAGATATTTATACTGTGGTGAT 

TATTAGGAATATGTGCAAAGATTGGCrATTAGGATGTTCATTACAGTGTTGTTTAATAATTA'TAAAAGGACAGAAAGCAATGTGGA 
CTCAAAAATAGGAAAAGAATTTAAATAAATCCTAGTGTACCCGTTATACATGAAATTATGGAAATATGACCCTGAGCATGGAAATA 
TGTACATGAGAATGTCTAAAAGCTAGTTCATTTTGAAAAACAAAATAATGTCACCTCATATTATTTATAGTATATAAAGATGATTT 

taagagtggcagtgtctgggattataggtgattgtatttcttcccttttgcacatctatgttctctcatttgtattgtgtggggag 

3 0 aagtgactttttttataaaaagaaaaaggtatatgcatcccagcagagaagcactggctccacccagtacctgcctcctcatgcca 

ccctctcaagccaaaagccgggggaagcccaggcaccttgaccatgaccgcccgagactcacacttcttctttctcatcagggaag 
gaaagcccccctgtaagcgatactccagatgagggcgatgagcccatgccgatccccgaggacctctccaccacctcgggaggaca 
gcaaagctccaagagtgacagagtcgtgggtaagtgggtcaccagcggcctctgtgcctgtgaaacctttatctctttgtattttt 
ccaagacagtgatgaagggatgcaagtcattttatccattgtgttccctcaactggcatattaaagaaatatggcacaaagatcag 
35 caggatgggggtcctctggtgtgtgggaggatggacactcacaggccagcatggccgtgagagccacacaccccgcaaaatgtcca 

agttgaggagcaatcctgcccagggacgcgtctctgtcactgtcctctgtcctcactgcacttgcaggaatatcaaatgttatgga 
ttgtagatcgtgaaaattacacacttacgtgttttggcaacagtgcttttcagtgtttggggttagaacaagccacatctggccat ' 
tttatgttatccctctaatctctagttcttaaatttcagatttaactgaaaatagaaagtttcataaatggtaatttttaaatgtt 
agaaaaaaatcaaagcacacatttacataccttttccataaaaaagtgtgtgtgaaaccatctgcaactccactggttaacttaca 

4 0 catgcgacagtttgtgtttggaaaacttcacccaccctctttatttcaagaaaccaaagacggagagaagttcagtgaattaacca 

aggtgaaatgacagagtcagaattgaactgaatttctgactgaaaaactagttctcgctccattataccatgttctaatgagctaa 
tgagtcaacagttccctggaatacctgttttcttctttaaaaagagaaagagctgtgatactgagagctacctattggcataaaag 
aatatgaaggacatacaggtaaaatgaggtagactggatcaatgtgggtcagctacataagcccccatagccaaggagggaacatg 
tatgtaaaattctcaggcttatgagaatcacaactgtatgtctataggacatcctaatgcaataatgggaaaatgtgataactgaa 
45 ttttatctacatgtatagaaaacatattttgggccgggcatggtggctcaagcttgtaatcccagcactttgggaggccgaggctg 

gcggatcacaaggtcaggaaatcgagaccatcctggctaacacggtgaaaccctgtctctactaaaaatacaaaaaattagccggg 
cgtagtggtgggcgcctgtagtcccagctactcgggaggctgaggcaggagaatggcgtgaacccggcaggcggagcttgcagtga 
gccgagattgcgccactgcactccagcctggatgacagagccagactccatctcaaaaaaaaaaaaaaaaagaaaaagtaaagaaa 
acatattttgtatgttttttatgtgtcttagaaaccaagtggactaggtataatggttctttttttttttaactcagcagcacagt 
50 taatggcacaaacagataaagatggtggctaaagccatttggtgtagatgaatccagaaaacaagtacatttatgaattattttac 

cctattggaaaatggctactatatgtggaaagtagaggggaagagaaatgaacttgtgaattatctactctattctaccaaagaaa 
gatacatatatcatttcagggttttccaaagttgggatgcaaaggatcatgtttcattttaatttatgtatttatttttgagattg 

TCTTCTATGTATTGCAAGTGATACTGGTTTTACCATGCACTGTACCACTACGAGGGTTCCTTTCAAAACACATTNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWOTJNNNNNNN^^ 

55 NNNNTTAGTCCCTGAAGCACCCAGCGCCAAGGGTACTGTTCTTCCTGCTTAACACAGGAGCAAACAGATGCTCACACCCTGCCCAA 

G AACACAGAG G CTCAGGG ACTG AAC CAG AAG AAATG AT C CATT AACCATGT AAATG AACAG AG AG C CTG GATGTCAG AGTG AGG AG 
GCCAGCTCGGGTCGCTGTGGAGAAAGAGATGGGCTCTCCCTGGAATCCCTGCAGCTGCCCTTAGAGGCTGTGAGCCATCGTGGCTA 
GGGCATCTTTAGAGAACTGAAAGTCAGGCCGATTCCTGGAGAGTGAAGAATAGCACACGTGCCTTCAAAACAGTGTCAGTATCCTG 
TCCCTTACGGACGTCATATTGTTGGTGGGTTTrCCTGGGTGGGAGATCACCCAGTATCTGGTTGGCATTACTGATGGGTTCCCAGA 
60 GCTGTCTTTTGGTTCAAAGTCCTGCCCTCGGTCCCAGCTGCCCCCAGCACAGGTGTCACCTTGGAGTCAGGGGCGGGrTTGTCATA 

GCCCATGGGTCCTGGCCCTGCCCTTTATCATGTTTGACATGATTTTCAGTCTACTTTTCCTTCAGGATGTAATTTAGAAAATATGA 
TTTCAGAATTGTGAAATTTAAAAACCCTAGAAAACCTCTTTGCTTTGCTTGTAAATAGCAGTTGATGCAGCCCTGTGGACAGGCGG 
GAACAGCCATGTGACGTGGGCACTGAGATGATTTGGGAGATTGAATGCTCCTCAGTGGGGCTAGAGGCCACAGGAGTGATAGGTTA 
CTGTAAAGAAAGCAAAAAAGATGCAAAAGCCTACATGACAAACCAGGCACGACACAAAGGAGAGGCTTGAGAAGAGGAAGTGAAGG 

6 5 AGGGAGAGGATTCCACAAGACCGAAGTGCCCAAGGAGACATGGAGGGAAGAGAGGGCTCTTCACAGAGCTGAGTTTAGAGACCACC 

CTCCATGGTTCTGGAAGGAAACCAGCCAGCTTTCATATGTGGTGACAGGCTGTTCATTAATTTGTAGTGTACAGCATTAAATAAAT 
GAAGTATGTAGAGAACATTAGGAAACAATATAAAAAGGTAGGGGAATTCGTGGATAAAGGGAATAACCTGGGTACCATATTTCATC 
ACATTATTCCATGGGAATAAGTCATCAGTGCAAAGGACTGTAAGGAGTGCACAGCAGGAAATGAAAAGACAGAAGCAGTGGGGCCG 
AGAGGAGGAAATGGAGTTGCTGAAATGCAGGGTGAGCAGCAGGGGCGGAGAGTGCCCTGTGGGTAAGGCACACCTCAGAAGGGACA 
70 GGTCCAGGCCCTCTCCTCCCTGGCCTGGAGCTTCTGGCAAGGCTTTTCTTCTCTGAGCCTCACTTTCCTCTTTTGAAGGTGGCAAT 

AGTAACTGAACCTGCATCACAGAATGGCCTTGAGGGTTAGATGGAACATATATAGACATAATTTGTTGAAGACAGAGTAGCAAAGA 
CACAAAGTAAAAAGGACAGAAAAAAGAAATGCAACTTGTGCAAAATAGAACTTTCAAAGATTTACAAGAAGGGTAAATGAAGCTAT 
CGTAGCTTCACTTGGGAAAAGGGAGAGAACAGATGACCAGCACCAAGGATAGAAGAGGGATTTCTTACTTTAAAAAAAATGGTCCC 
AAAGAATAAACAAACTGAAAACAGCCAAAAGAGAAAGGAAGAATTTGTTAGAATAGGGCAAGACTAAAGGACAGAGTAAGGGTGCT 

7 5 GGCCGCCACCTGACTCAAGTTCAAGTCGAGCTGCCACTGTTGAAATTTCAAGGAGAAATGGTGAGAAGCTAAAAGATGCAAAAAAA 
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AAAAAAAAGTGGGAAATTATTTGCTAATAATAGATTGCAAGAGTGTCTGCTTTAGAAAGTGACAAGGAACACTTTTGGAAAGCTGT 

gagctgttatgaccactggcatccttcagttttagacaaatctaatctcaacaaggataacagaccatattaataaacaaattgat 

GGGAATGGTGGAAATCAGTTCCCTATGAGGAGGGTGCAAAGTTATACTGATTGGTGAGTCACTCCCAGAATAAACAAATAATGGTT 
TCACACCTCATTGCTTCATTCAGTGTGGAAGGAACATTCTAGGTTTGTGTGTAAGTTTGGGGAGAAGGAGACAGAGCCAGAGGGCA 
5 GAGCAGCCCTGCAGCCCTCAGTTGGCCTCCATTTTCTTCCCGGTCTGAAGAAAATGAAACAAAGGATTTAAAGTGTTGCTTGAAGA 

ATTTAAGTTAGACTTAAAGGAGAGATGTGGTCTTTACTCTCCTTTTGGCAAGGAGAGTTTAGTCATCAGAATGGTCTATTTAGTGA 
GACTGTAGCTTGTTCTTCTGAAGTGGTCTTTTTAAAAACTAGAGAACTCTCACCTCTCTGAAGTGGTTGTGTATGAAACTGTTTAA 
AGCCGAGGATGCACTCAGTGACCTCTTCAGGCAACCCCAGATTTACTCAGTCAGCCATGGCACACATGCTAGAGAAGTAAAAAAAT 
GAATTGAGACTTGTTCTGAAAACTCTTGAGCAGGGGCTCTTAAAAGTTTTTTGTTTAGGAATTATGTCAGGGTTGGGGTCTGGAGA 
10 GCAGATAAGTGTTTTGTGTGAGAAAAGTAAAAACTTAGTTATTTTCTTCCCGTATTCAGTAATCCTTGCATTTTTTrCCTCCTCCT 

TTATACATACATTTTTGCCAGTTACTGACTTCTCTCTTGTACACATTTCCGTGTCCTAAATTAACCAAGAGTCCTCAGCCACTAGG 
ATTCTATTGACAAGCCCACAGGTCTGGAGGTGTGAGTAAGGGCATTCCTCCCCCATGAAATCAGGCAGCAGGGGAGGCGTTTGGGT 
GGGTGGAACAGAGGAGCAAAAGACCAGAGGACAGAGAAGAAAGATTGCAGGCTAGAAAACGGGATGGCCACCCCTGAGAAAGAGGA 
CAAGCAAATTTAGGGCTTAGAGTAGAATTGAAGAAAAAACCCAGGGCAGAGGCACAGGAATGCTGTAGGACTGAACTGGGACCATG 
15 ATTGATGTAAGTGGAGATGGGTTGGTTGAATCCGTGGAAGGCCAAAGGATTGAGGCCCATATGGGCCTGGGACAGGGCTTACTAAA 

TGACTTGCTACCTGGCTTGATAATCGGGACAACCTCAGGCAGTAGTTATTCAGGCGGGAGGACACATGAGTTTGAATATAGGGAGA 
TAAGGTATATTTCTATATGCCCTGGTACATTCCAGAATGTGCTTCTCTGGCTCTGTGCACTGGAGCAGCCAACTCCTGAAGTTGGG 
AGGGGATCGCCATGGTTTCATGAGTGGTTTATTTCAGCTTGCATCTCACAGTGTGGTGTTCAGAGGCATAGGCTCTAGGCTCCCCT 
GGCAGCACTGAGAGATAGAAACTGAATCAGCACAACTTAGGTCCTTCATGTTGAATAGTTTGAACAGAATTTGATTTACCCTAGCC 
20 TAATTGAAAAAAAAAAAAGTAGAAAAGAAATCCTAGGTATTTTCCCTCTGGACTCCAGAACAAATGATTGAGTGTGTAAAAGCATA 

AATTCTTTTTATTCATTCAATTGAAGTAAAAATTTCTTTACTCAGCCATGAGTTCTAAGACTGCAGTGGGAATTGTAAGAGGATTA 
CCATATTTTAAATTGGCTATTCTGGTGCCAAATCTCCCCTTCATTTTACAGTTTCAGGCAGAAGACCAGCACGGTAGTCGGGGGAG 
GGGGGTGGGTAGACAAATGGTGGTAACAGTCCTCTACACTCTGGGAGGGAAGGAGCGGTGCTGGGGACAGCTTTCACCATGGAAAG 
AAAGCAGCCGCTCTGGAGATTGGGCAGCAGGCTTTTGAGCACGGATGCGGAGCCTGCTTATCTAATCAGCAGCTAGAGGAAGTTGT 

2 5 TTTTATCTGCGAAATGCATCTCTTCTGAACCGATAAACCCCATTTTAGCTGGGGAGAAATATTATCTAGCAGCATCTGAGCATTAG 

CTGCAGCTGAACTCAAGCATGTTCAAATGTGAGAGAAGTCTCAAGCCGAGAACTGTTTGCCGAACTTCAAGTGGCTGGAGTACTGG 
TTTTCAAGTTTTCTTTTCTTTCTTCTTTGAGGAATAACTGAAAGCATATTATTTGGATTCTTGTTCACCTTGCTTTTTTAGTTCCT 
TT C C CN! JNNNNT JNNNNKNNNNNNNNNNNNT JNNNNNNNNTiNNNNNTW^^T^NNNNin^'JNNNNNNNbTNN^^ 
NN^^^NNNN^J^INNNNNNNNNNNNNNNNNN^^^N^INNNNNN1^NNNNNNNNNNNNNNNNIW 

3 0 NNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

JINNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN'NNNNNNN^^'TNNNNNNNNNNNNI^ 

NN^^'^^^NIJNNNNNNN2'^NNNNNNNNNNNNNNNNNNNNNI'JNNNNT'^^INNNNNNN^ 

3 5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^ 

NNNTTCrtTNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNN NNNNNNNNNNNNNNNNNNNtftJNNNNNNJn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^ 
^^NNNNN^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^NNNNN^ 

NNNNNWINNNNKNl^JNNHtnWNIWNNNNNNNNNTTN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

4 0 NTJNNNNNNNNI'INNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNHNX'TNNNl'n'INNNNNNI'JNNNNNNNNNNNNNNN^ 

NNNNNlJNNNNJJNNNNNNNNNNNNNNNNNNbTWNl'n'JNNNNNNNNN^ 

NM^NNNtn^NNNNNin^NNlJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN? tfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
4 5 NNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNJ^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI'n^ 

50 NNNNNNNNNTTAAAAGTGCTGTCAGAGTAGATAGATAACATTTTCTGTTGCCGGGTTTTTGGTCCCAGTTTTATTTTCTGCCTTGT 

tccatctgtgttgaaagaatagttagctctgtgtataaaacaaccaactgacatttcgttaactttccttctacatggggtttcag 
aaagaaatggggaaaaaaaggctggggggttgagctgtggttgccagttgccacctgtccccctatctggttagggcattttctga 
tttgggaagtgtaaatataacccagaaaaaacagcttcccctccttttatgcaaaagtagaaaggcttaaacagagtacagcctta 
acattgccccggaaagtttccacagaacccgttagactaaatgaaagctcttgctctgggggagtgggccatgccaggaagctgcc 
55 ctaccaagccctctcttgctggcaaggcagggctgggcctgggctactgtctcccaccagataagcccagctttcttcaaggccct 

aacaggaacctacatttcacaaattaccgcagacatgctcacaattttaaactctttgcctgttaggatcagtgagataacagaaa 
cttatagggaactcagaaagcatgctccggtgagcagtgagccacctagaatcagccaactggtaatatgcggaaaatctgccagg 
ttgttggtaaacttttggtagcttgaagtctaccgtggttgggagtatttacaccacagaaatcggtgaacgctgcaaatcaaggc 
tttttctttttgagagctggtttatctgtgcaccactagcttaaatacacttttaatgtcctgacagctgaaatttgacagtgaaa 
60 tttgaaaggaggaattcttttgggtagggttgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgttgtggagga 

ggagctgggaaagggtgaatctattggggaggactgtggggtacatataatttgtccaacagaagagttggttccaaatgactctt 
tgctgttgaagtcacaaactggaaatgttggagcaactagactctccatattctaaacaaaacacatctttagcatttagtttggt 
tgctgggggagtatgattagaaaaggatttggccaggcatggtggcttacgccgtaatcccagcactttgggaggccgaggcaggc 
agatcatgaggtcaggagtttgagaccagcctggccaatatggtgaaaccccatctctactaaaatatgaaaaaaaaaattagctg 
6 5 ggtgtggtggcgtgtgcctgtagtcccagctactgggaaggctgaggcagaagaatcgcttgaattcgggaggcgggggttgcagt 

gagccaagattgtggcactgtactccagcctgggtgataactccttctcaaaaaaaaaaaaagaaagaaagaaagaaaaggattct 
gtgtcttatttatgagctattatgctattgctgttatttggggctgaatgatttttatttggggctgaattatttttaaatgtaaa 
gcaagatgtctaaattacattaatatgttactaaattactatgatttttccagaaaaatattagcccatgcaatattctttaattc 
ctgtgattaagttggtcttctgcaaagaaatttctgttgacttccttagattaaatgcagccctgagataggtgtgcaggtccagg 
70 aagtggcctgtgcagttctccctgtgcctgcaggggtggcttcttgaggatactttcgcagtaagggcttagcaatatgcgcatgt 

ctaaggagtctatcagaaaactacctccactgtggaagggctggggattgtatttttgtgctttgaagcacctgacacttgctgta 
actccattaactgaagagccgtttggtgccctaatttcaggagtgagttcagctgcagggatctcagagagacaggtctagggtgt 
gtctccgcaaggcctgctgccaggagagtacttcccccacaggggatgtggctgcaggctgtcgatttccactgaaatcaccagga 
gatgattctggtgaagccctgaacatccggtgtcactcctcaccaggctgggtgtgatcgatggaaggccttcagcatggccccct 
75 gctgcatggcagagcccagtggcagatgtggctgttctctttttcagagtgaaggactgttaccctagaagtgaaatcctgctgaa 
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atgagaaaagtgctgttattatatttctacaggcagctatatgatcatttttattatgattcttggaacctggcagaattttgact 

gcttttgcaatatctctgtgctctccagttgaacttggtggcaataaaattaagaatctgccagtgccccccaagcatttctactc 

TGTCCATAATGTTTAGTGACAATTAACTATTACCAGGTGTAGCCACCCTTACTTAATCTTAGTGTTATGGTGCAAGTAATCCTTAG 
TGAAATTATTGTTCTGTAGAGAATGCTGTGATCTAAGTGAAGTGACTTTCATCCTGAGATGACAATGGAGTTGTTTTTGTCACTGT 
AAAGGCTGCATTTACTCGCAGTTTTAAAGCATTATTGCTACTTATATATGGTCTCAACACTGATTTTTATATTTGACTTTGTAGCT 
TTAAGTGTAAAAATTTCTGTTAAGGTTTTATATGTGTTAGTTAATTTTTCCCATTTCAATAACCATGTTTTATTATTGATGGAGTC 
TCCTAAAAATATACCCTTAAAATCTGCTTGCCCTGTGCCTGCACACATATTTTAAATGTTGGGTATGGAGTCTTTTTTTTTTTTTT 
TTTTAGACAGAGTTTCACTCTGCAGCCCAGGCTGGAGTGCAGTGGTGTGATCTTGGCTCACTGCAGCCTCCACCTCTTGGGTTCAA 
GTGATTCTCCTGTCCCAGCCTCCCAAGCAGCTGGGATTACACGCCCGCCACCATGCCCAGCTGATTTTTTGCATTTTTAATAGAGA 
TGGGGTTTCACCACGTTGACCAGGCTGGTCTCGAACTCCTGACTTCAGGTAATCCACCTGCCTCAGCCTCCCAAAGTGCTGGGATT 
ACAGATGTGAGGCACCGTATCCAGGCTGTATGGAGTCTTTCTAATCAGGACATAGGCAGACAGTCCTAGCCCAGCTTTATGCCTTA 
TGAGACGCAACAACGTTGAACAGTCATTGTTTGAGGGACAGAGGTTTTACAGATGGATGATAACTAGCATCTGTGGAACATTATTT 
GTGAAATATAGAAATCAGAAATTCCAGCGTAGCACTGTCCAAGGGGAACATAATTTGACCTGCATATTTGCTGGTCCATTTTTAGT 
AGTCACATTAAAAAAGAAAAATGACACAGGTGAAATTAATTTGAATATATTTTCTTAATTCAGTATGCTTAAATATTATTTAAGTA 
TGTACTCAATATAAGCAATTGTTAATGAAATATTTTACTCTTTTTGAACTATGTGTTTGAAACCCCGGATGTATTTTTTTTTTATC 
TTCACCACACATTTCAATTTGGGTTGGTCACATTTCAAGTGCTCAGGAGTCACATGCAGCTAGGGGTTACCTATTGGACAGGCAGG 
CAGATCTTGAGAGCTCCAAAGAACTGTGTGTCATTATATTGTGGAAAAAAAAAAAACTTTTTAGATTAACCCTTGTTGAATGTTAG 
C CAAAG ACT AG T CATTTAT C AAC T CT CT AAAAGT AGT TTTTAAAT CAATTTG CT TTT CAAAAC ATTTT CTCAGTG TTGT CACAAAT 
GTATGTGAACATCTGCTTTTTAAGTCTTTCATTTTTTGCCCACATTTGATGTAAAGAAAATCTAGGTCCAGTCCAATTTTAACATC 
AATTGGGTTTATTTTATGTAGCTGTGTTTTAAGTACAGGTCTTGTACTTGTAGGCATTTTGGTTAAGTACAAAGTAACGAGAATAC 
AACAACATGTGAACATGTCAAACAAATCAGTTTTTCAAAGCTAAGTAGCTGAATTAAATGTAGAAAAACATGACATTTAATTTTTG 

tcttcatcccttcattgtattcccatgtactctatggtaacttttttaagttgggaagtcctctttaaatttttgaaatgaggtag 

CTGCTTTATAGACATGAGGCAGGTTCCCAGAGAGCGCCCTTGAGGACAGGCTGTAAGTAAACTAAGCTGCAAAGACAGACACCATC 

ACAACTATGGAATTGTTTTGCAAAAATTGTGGAGAGTGATGCCCCTTGATACTTCCTAAAAGATGCTTTTGCAACCTGATAAAGCA 

ACCG AGGAG AGGTGGTGAAGGAAAGGCTTTT TTTTTTTTTTTT CAAAGAG AGAAAG AGAAG CAGCAAGCTGCCTGCCTG CAG CCTG 

AGAAAGCAGTTCCACCTTGGCACCCATGTCCTCATAGCCCAAGCGGGGCCACCCTGGCATGTGAATCTGCTCCGCAGTGTGCAGCC 

CAAACCCCAGCCTTCCTGTGAAAGGGACACCTCCTGCTGCTAACCGCTGCTCTTCCTGCAGTTCAGGAGACAGCGTGTGCTCCTGT 

GGCGGCTGCATTTCCTGAGTACACCATGATCCAAAAAGGCACAGATTCGTCATGGAAGCTTTGATTGGGCCGTTACTGTCTTTTGA 

CCTTTCTTGTTTGCTTGCCCTTTTGTTTCTTTCCTCCTTTTTCCTTCCTTCCTGTCTTTCTTCTTCCTTCCTTCCTTTCTTCCTTT 

TTCTTTTTAATTTTCCTCCTTTCTCTTTCTCCTTTCTTTCCTTCCTTCTTTCCTCTTTTTTTCTTTCCTCCCTCCCTCCCTTTCTT 

T CTTNNNNNNNNNNNN^^T^WNNNNNNNNNNNNNM^N^JNNNNNNNNIWNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNl'roiNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

^^^JNNNNNNNNNNNNNNNNNNlv T NN^TNNNN?TNNNNNNNNNNNNNNNNNNNNNN^^tf^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NN^I^INNNNNN^INNNNNNNNNNN^JNNNNNN^^^NNNKN^^ y JNNNNNNNNN^ 

NNNNNNNNNNNNNfNNNNtnWNNNNNNNNNNNNNNNNNlJNNNNNNNN^^ 

NNNNNNNWINNNNNNNNNNNNNNNNNfrWNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNN>^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNtTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNJn'TNNNNNTNNNNNNNNNN^^ 

NNNNN^WH^^NNN^^NNN^^^mN^^NN^^^^NNI^^NNNN^^^NNN^nWN^ 

NNNNNNNNNNNNNNNNNNNNNNhftTNNNNNIW 

NtTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^^ 

NNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtmKNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnn>wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^NNNNNNNNNNNNNNNNNNI^^ NNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNNN^ 

ATGGGATCCCCGGGAGGTGGAAATTGAGCCGTCTTTGGAGAATCAGCTAATGAGACAGATGCATGTTAAATGTCTGTTGTGGCCCA 
GG CACTCTGCTAG G CAG AGGGGTGAACCAG AAGAAT GAG ATT CATGGGG CC AAAGAATTTG CCTTCTGGTGTAAG AAAAG ATGG AG 
GCAGCTTGGCAGAAAGAAAAAAAAGGTAAAAGATAGAAATGAAATACAGAATAATCTATCTCCTCATCCCACAAGCAATTCTGCCT 
GGTTTGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGAGGATCACTTGAGGTCAGGAGTTCGAGACTAGCCTG 
G ACCAC AAGGTG AAACCTCATCTCTACT AAAAATG CAAAAAAATTTAGGGCCGG GTGCAGTGGCAGTT CTGCCTGG TTTG AACAT C 
TGGTTCAGTTAAAATACTTCATGAAAATATTTAGCTTGATGCACTGAAATCCATCACTGCTTTTGTGGGATGCACTGACTGCAGTC 
TGACTGTTCTCCTAGTGGAAAGGGGAGCAATAGCTTCTGTCTGCATGTGCATGAAACAGATGGAAATTTAGAAGAGATTCTAG.TGC 
AGACAACTTCATCCCACCCCCGCTGCCCACAGAGCTAGCCATGTGCACGGTGTGTTTGAACAATGTTATGTTGCTGCTGTGCACAG 
AGATCCCCAGTCTCATAAAACATACTGGATGGAAGGCTGTCGAGAGATCATCAGGCCCCAGTGCATAAGTTCTTCCTAAGCATCCT 
TAACAGGTGATCACCTCGCCTATTGAGAACCCTCAGGAGGCAGCCCACTTACGGAAGCACTGATTGTTACAAAAGCCCTGAACTAA 
ATCTGCTTGTCTCTAAAGCCAGCCCTGCAGATGTCTGCAGTGTAACTACTTTCTCTTCTCTCAAGCAGTTCAGCCCTTCAAATCAT 
TGACAACAGCTCTACAAAGCCCTCTAAATAGCCCGTTCTCCTGGCTAAAGTGTGTTGGTTTCCTCAGCATATGATGAAATAAACAC 
CATGATGCCTTTGCCTTGCTTTTTCTTGCTGGTCTCACTCTTCCCTGGCATTCTTCAATGTGCCCAAGTCCTTCCTAGAACATTGC 
ACCCAAAGGGCCTTCCTGGTCTTTCCAGGGAATGCAGAATGAAAAAGAAATCCCATCCCCTGCCTCGAAAGGAGCTCTTCTGTGTG 
TAAGTGTACCTTCCCCCTCAGGGCATAATGGGAAACAGTTTGCCAAAGCTAACTGTGTAATTTCACATGACTCACTGCCGTTAGTC 
TGAGAAAGCATGGCATATTAAACTCATTTTCCATGCTTCCCAACTTTATTTACTATTCCATTTCTGAGGGGCAGAGAGCTGAGCAG 
GAATAACACCTTCCTTGCTCCTCCTAATGGGGCACATGTGCACATATAAAATTGTGTTCGATCTTTGCAGCCACGACCCATGTTAA 
CTGTCAACTGAGAACTCATGAGTCAGTTTCTCAGGAACAGCCCTGAAGACATTATCTCCTGCATCTTGTATTTGTGCCTTTGATAT 
TTGGAGGGAAGGGTAGGATCTGGCAATTATCGTTATCTCATTTGGTTCAGTGTATTTCATTTGAGCCTGTTAAGATCTTTTGGAAA 
TACTGTATGTGCTAGTTACAGGGACAGTGATAAATAAGACAGCATTCCTGTCCTTGAGATGCTATTTCCACAGCTCCATGAGATGC 
CTAGTTAAAAACAGAGCCTTTTTTGGAAACAGCCTACTAATCTGTTAAAATAATAATGGAAAAAGATAAAGTTAGCATACCTGAGC 
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TGCAAGGGCTGCCTCCTGGTCTGATCTCTGATAAGGATCAGATCCTAGAGCCTCTGAGATCCCTGTCCTCCCTGTCTGCACAAGCA 

ctcgcagaaggagaaacagtttacggtggttcatcatgactttgaaccaagcttaaagtcaaagtcatactctttaaaccattgga 

AACCAAGTTTTTGCGAGTTGCCTAAAGTGGGCAAAAATCCCACAATGCACCTGAGCACAAGCAGGAAAACATGCCATTGTCTCCCC 

aggagccctccttgacttctactttactttatccattgacactagtcttataagtagctttgtctgtccaatttttaattgaattt 
5 cgtttttattttcgtgagtggaaatatcactttgaaagaaatcagtcctctcctgaaatccagaattcctggagctcagtttacat 

gtttgacgcgtgtcacatgattccacaagtcactcaagggcaggaggattaccatcgatacggaaagatttcttagaaagcttaag 
tgaaagggaaaccagggagaaagtgtgcttcgtgagaataggtatgcggacggctctttgtgacgctctgtgcaaccctcgtgttt 
gcattgaaccaagctgtgctgcagatggacacccatcccatttccccgactcataccagggaggcccactttgcaaggtacacaga 
ggggaccacagagcagggggccatgcaggggaccaagggacattttagtgtaaccaaagtgtgaagtatgccctttatttcaaaag 
10 aataaagaaaatcacaggttttcccgctgatatgccagggacatttccaagagaattccttttttgagagaaatctcctttgatat 

cccatcagtcagccatactgcataattgttagatagtgaaagaaattcattttttaagtttgtcagaaaaataaattctttgaagt 
cttaaattgttgcctccggacatgacatatctggctcttccagaatccatgttagtcctagctgaggaagaaggagaaggagaggg 
gcgtttgttgattattgattttgtaagatgccccacacgttggctattagcagaattctcacttctaaaaggaaaatgagtgtgag 
ctatgttcaatgagaaacagttatttttgggacattctttgaggtaaaacacctccttaagatgctgcttccttattgctatggga 
15 ccaagattagagcaagaacatagtggttttcagaccctggacatcatccacagccgcagcagaggccctgcccacttgaacaatga 

gacaggccaccattttgtttcgagaatgagcaaagtgaaccaccatgccagatattgttaagtcagcaactcttctgaagatggac 
atagtaaaaaataaacaaacaaggcagcacttgagatggtcatggcagagcaatctcaacaagcgatttgttattttgcacagtga 
tgtacccactcattgaataaaatgcaccagaaccatgcactacagatgctaaggagagttgtccttcaacaaaggagataggcccc 
actggccgtggggcagtttatgttatttggtccttgtcatgggcaggcatggccctttctatgcttcacagatgaggaaggtccct 
20 ggcacaggtccagtctccagcatggcctagaggtggcaggtgctacttagcatcgccagcctcctgcttggtcatggggtcagcca 

gtttataacacgaacggaggttaatgaactgatcttcccatcgcacaactggtatgaacccacatcttctgattataaatcttttg 
ctctttaactcttagtcattaccactgtctagtgtaggcctgtgtgttcatggcctttgttgccaccaaaagatcaactattagct 
gaataacatactgagacatgttggtgttgtgttctaaatagcactagtaaactgttagggaaatctgactatatagctactatcca 
gtctagtttttcttgcgaagtgtttgttgagtgtgtaatgaggagtaaggaaggtgaataagaaatggcctgagtctttataaaat 
25 aagcaaggagagaaaacagttttgatgagaagcgcatggaatttttagaagataggacgtgtattatgtacctataagaatgggta 

ggattttagaagagatggatggggaaaaggaacagggagtgggaacaaaacgtggaccaaggaagagcaggtttagccatggaagc 
ctcaccgccggctttggtttatcgtgggccaaggggacagaccctgtggggagggctggcagcagggaggtcttccagaagtctat 
cctgcaggcagtaacagccacccagtctataagctgagtgggcatgggggtgatggggaatgggtggggagttattggggtaactt 
accccaaaatgatagctagctggaaccatttattctattgcattttatcaataaatcttataggaagtaccatcctagtgaaaacc 
3 0 ctgtcacattgagggcattcgtgcttatgttttaaaacatgttattgggtctatgaaaaataaggctgaaacctatgagcaccctc 

catgcaaagtttcagtcaagactttggaaacaagacagtgtcttactcactttataaattcattcagaaagccgtaggtttgaaaa 
ttccaaacttagatgtaagaagctctgagaaacacatgaaatcacccccacatcagtagagatgtctcagcagacatgggaagagg 
ggcagcagggtgtagggaggtggggcagccccggggtgggccttgcaggctgggcttgaatcccatggccaccaccgtccgctggg 
aggcctggagccggctgcccactctctgaccagcacatgttgatgctgtatccttgaagggaccgtggtctgacatcctgtgatgc 
35 agacctgaatccagcacccacagggtctgcacattccctctttgaggtggagcccagctccagaggctggtccctgactctgtttc 

tcaagaagccxgtacagatgttcccctcaccactgtttccagtcacctttggctttcacggtgcagatgctaagtttgattttcag 
agcccatctgggaatttagtgaactgaacaggtagcatttctgaacccacccataacccatgccctccccactgattttgaaagag 
AGTTTGCTGCAGGTGACTTTGCAG CTG GGT AG AG AAT CTT GGGGC AG GATT CCG AGG CAGGCAG ATGAGTG AGG AT AAATTGGGTT 
CTGACGGCACGTTACACCAGTGGACTCTAACGACGACCTCACCTCGTGCACAGATAATTCTGCCTTGTGCTTAACCGTTAGAAATG 
40 TGTCACTGAAGTGTGAACATATTATGCTGTTAGATTTCCCATCATTTCTGTTCTTTCATTCCCTCTCATTTGCATTGGTTACTCAT 

AAATGTAGATCTTTGGTATGATTTGTACAACTGCCGGGTGTCAATCTGTGAAAGAAATCGCAGAGCAAGCTGGGCTCTGGTAGCGC 
TTTATCCCTGCGTGCTGGCTTGCCCGGGTTGACTCAGAGGCAGTCTCACATTCAGCTGCGCTGGGGCCAAGGACCCAGGGAGCCAA 
GTGTGCTTCTGTTTTCTGTATTTAGCAATTTAAGACCTGCGTTTAAATACTAGCTATGCATTCTAGCAAAAGAGGTTTATATTTTA 
ACACAGTAACTCTTAATTGTTTAATTCAGTTCGTGTGTTACCTCTCGGAATAAAATAGTGGAAGCCAATTAACTATAGACTTCATT 
45 AGTTTGGATtTAAGATCACCAAAACATTTACCACATCTCAATTGTTCATTACATGCTCTCTCTTTTTTAATGCAGTTTTTATAATA 

TGGGGAGTGGGGGTGTGGATTTAACCATTATATTTTTATGATATTGGGAGTAGATTTAACCATTATGTAAACTGGATTTTTTAATT 
TTAAAAAGTCACTTATCTTGATGTAAAATCATGTCTTAGTAACCTTGATAAACTAAGTTTTGCATGATTACACCTTAAGGTTAAAA 
CATATTTCATTTCATCATTTCCCAGAAGGGGCACTGAATTCACCCATTTCCTGTTTTTCATCTCAGAATGTTCTGTGTTTCCTCCA 
TATCTACTTTCCCGGCAGCAGGACCCTGGAAGCAGTCACACCAACCTCATTTACCCCACCTGAGATTTGTGTGCTTTGAACATAGT 
50 TGCAATCAAATCAACAATATCTTTGCTCAGAAATGGATATGTGAAGTAAAATGTGCTGCCCTGTTCATGTATGAAATCATTCAGCT 

AGCTG GCCAGTGAG CC CTT CATTGC AAC AAAG ATTTTT CT AG AGCC CCTG C ACT AT CTGGGG CT ATGT CAGG C CT CACACT C CTG C 
TCACACGTTTGGAGGCTACCTTGGCCAGTATTACCTTAATCCAGCATTTAGGGGAAGGAGCATTTCAAGACTAAATTTTCTAAACT 
GCTCAAGCCTACCTCATTTTATTTCTTGTGTATTTTAACACTTTTGGATGAGGACTCTTCCTAGAACCTACTAACAATTCCCCCCC 
GCCCCCATGCCAAGATTCTTTAAAGACTTTCTTGAAAACGCTTCAGTCTTTTCTTCTTAGCTCAAAAGTACTATCCTAAATACTAG 
55 CTCTGGCATTACAGGGAGTTAATTTGTGGGCACACACAGTAAATTATAAACCCCTTAAGCAGAGAAGATTGTATTATCAGTTTATT 

AGTTTTCTTATTCATTCCTTCAGCACACATTTCTGTTGCCTCCAATGCAGCAGAGAAATTGACTTCTACAGTTTCCACAACAGTCC 
AGATTTCAACTGTGTAGTGCTCTTTCAGCCAGAAAGTACACTTGTGrrTCCCTGGCCATAGGTCCTGAACCTCACTTCTGAAAAGT 
CATTGTGCATAGAGAGCTAATAGCTGTACCCTAAATGATCCTGGCTTTGAATTCTCTTATCTGCTTGGATAGTATTATCTGTCTCT 
TCCTCTGCATTCTAATTTGCTACTTCTAATCTGCTGGGAATTACAATAAGAAAGAACCATTTAATCATTTTTACAACTGTGCCTAA 
60 AGAGAGTGTGTGTAAGTGCCGAGAGAGTGTATGAGGGACTTGCCCATGAGTAAATGCATGAATTTTAGGTCAAGGGTTTTTTGCTT 

CTCTTTTGGTTGATTACCTCAGAGATCAGTTTTACTTTCTTTCTCATTCTTGACCTATCATCACTAGCTGATATGGATGATGTGTA 
CAACTCTGAGTAAGAATAATNNNNNNNNNNNNNNNNNNNNCTGAGTAAGAATAATGTCAATGGGACGGGATGGGATTGGCTGGTGA 
TTCTGTTGATCTTAAAGTTTATATATTTTAAGTTTAGTGTTTCAGAATGAGACCAAAGCGGTGACATTTTCAACCTCTTCGGTCTC 
TCTTCAGTTTTTTCATTTTAAGTTTTTGTTGTGCTTCTATCACTTAAAGGAAGCCTCCAAGTTGAAATCAAATACTAATGACATTT 

65 ttatctaatgtataaatgtgtttttattatttattaggaaatttattttacttggccctcagccatgacatatcatggcataatca 

CTATCCTAAATTTGTATATCTTATCCTTGCATAAGGTAAGACTTTCTATGAATTACACATATTTGTATTTTCCTCTCTTACATATT 
TTAAGAATTTTTTTATACTTTGTTTTCTGCAAATGAAATATTGCTCATAAGCCAGGrGATGGCTGTCCACGCCTCTTTTCCCCTGC 
TTACCCTTGCTTAGATCTTATGGTAGAATCTTTTCATAGAAGACACAGAAAGACATGAAAGAAAGAGCTGGAGAAGCCTGAGGGGC 
TGCCCAGTGGTCTGCTAGGATGCTGTGCCACAGCCCAGGCACAGGAGGCAGGGAGAGCAATGGGGCCCTTCCCTTCCACCAACATT 
70 CAGCAGAATTTGCAGCTCCATGTTTCCAAAGCTTCCAGGGCACTTGCATTTAGAGAGAGAGAGCAAGCAAGCTGCCTTTCCTCTTC 

CTCAGTTCTGCCAGCCACACTCTTGCCATGATGAGCAGTTTCAGCCAAAAGCTCCTTCCCCTGCCCTAACACCTCCTGCAAGGCCT 
GAGGTCTGGAAGCCACCTGCGCCTGCTGGCCCCTCCTTTCTTGTTTCTGCAATGGATGTTGTGGCCCTGTGAGGGAGAAGAGAAAA 
AGAAGTTGCCCTCCTCCCTCTATCCTCACCTCCTGCCATGCTGTCACCCTTATAAGAGAGAAGGGCTAACCATCCAGGCTAATCCT 
CCAGTGATGCAGGAGAGGACATCCTGGCCGGAAGAGTCAGAGCTTCCAGGTGAGCTCAGGTGGGTCAGCCCCCGAGGCTGTGAAGA 
75 GCCCAGGGGCCAGTAGATGCCACTTTTGCTCCAGGAAGAATCTTCAACTGTGTCCTTTTTATTCAAGGGGCTCTCTTTTCAGCGAA 
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tctctagatgtactagtcacaaacactcgcatttattaaaatgtatccatgatcccacaatccttttacatatttctctccaggag 

TATCACATTTCTGAGGGCCCTGTGCCTGTTTTCTGCAGGAAGTTGCTGTTGTCCCGGGTCCCCCTGCCCCCAGCACCTCTGTTACA 
AGAAGCAGACCCTTCATGCCACACTGGGACCCAGGCAGGCCCCAAGCCAGGATGCTGGGATCTTAGTAAAGGTTGGAATGATGTCA 
GAACATAGAGGAGGCAGAATTCCCCCCATAGCATCATCCTGGAGGGCGCTGATTTGTGTGCTCTGCCAGGTTCATCTGTGACTCAG 
5 GATTTAAAAGCCCCAGGTGTGGTGTCCCTTCTGTGCCTGCAAGGTGCGTCTTTAGCAGTTCTCCCTGGTGTGGAAGGATCAGTGGT 

TCTTGCAGCCTAGGCACCCTCCACAGCAAGCCCAACACAGGTGCTGTGAGCAGCTGGTTCATGAACGGTGATCCTGGGGAGAAGAG 
GAGGATGAAAATGGAAAACCAGTGCAAAGGTGTGTCATCCAGTTGGTTACTGCTGTGGGTGCCCGGGCTTCCATCCCACCAGAGCC 
CCCACTAGCCAGGGCAGCCTGGCGGAGGTGAGCATCATTCTGCTTTCTGGCTGCACCTGTGTGGACAGAGCCCGTTCCAAAGCCTC 
CCAGGCACAGGGCAGACATCAAGCAAGGGGCAGAGCTGGGGCGAGGGCTCTGGGTGCCCCCGTTATTGAACACAGGCCTGAAGGGA 
10 GCCTAAGAGGTGGCTGGCAGGAGATACTACAAGGCAGAAAGACAGGGCAGCAGTCTTTGTACTGTACGTTTTTGTTTTTTAAGAGA 

GAACAAAAAGTCAAGGTTGAGAGATGAGAAATACTCTTGCCAAAAAGAGAACACCAAAATCCTGGAGTCACGGGTCTTCCATTACC 
CTCTCTAGCATTTCTGCTTGTCTTTTCCCTAGTATTGGTGAAGAATTTTTAAAGTAACCAACCCATACCGTTGGTTACAGGCCCTG 
TGGTCACCAGGCTGTCTCCCCATGATGGGGATGGAGAGTGGTTAGTGCAGAAACTTAGACCTCCCCTCCAGCTTGTTGAATGCCCT 
GAAGTTTATCTAGAAGGGAAGATACTCAAGCGTAGGATTTCAGTGATGCATTTGGACAGCATCAGTACTATGCTTCAGCGTCAAAA 
15 ACGTCACTTTGGGTAGGAACAATACATAATGCGTGGCAATGCCTTTTGTGACACCTGTTCAGGAGATTCCCATAGGAAGCTTCTGA 

GGCAGAGTCCTCAGGTGAGGAGGGGGACAGGCCTGGGTCTTGGGGGAAGGTGGAGATGACCAGCCTCATGCCTCTCTCCCCAGTGG 
CCTCAGTCTCCATCAGGCAAATCTTGAGAAGCCTCCTCCATTCTGCAGGCAAATGACTGAGATGTGTGAGCTCTGCTTCCCAACAG 
GCGGAAATTCACATGGGGAAGGGCACCTGTGAATGGCCTTCTAGAACTATCAGGAAGTTCTGGATTTAGTACCCTGTGAGAGCAGA 
TGGTCCTGGGTGCACTCGGATGATCCTGCCTAGCCAGCTGGATTGCAGAGTGGTCATCATTATCAGTGAGCTATTGAGGGGTTGAG 
20 AGCAGTCAGTGTCATGTATAAGGATGGGTTGGGGTACCGGCCAACGCCCGCCTTGAGGCCTGGCCGCCGGATGGGAGGCGAGAGCA 

CAAG AG AGTCCTGG CT AGGTGTGCCC CGCTCTG C AGGG CCACACCATCCACTGGAAACCCTGTGC CCACTGGG CTGCGTG CTAAGA 
GGCTGTGGCCAATGCTCTTGTCCAAATTTTACTGAATCTGCAGTCrCTCTTAATTCACTCCAAAGTTTAATGTGTTAGCTTGCGAA 
TAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATGGAAAGAAACAGTCCTCAGAAAGTCCCAGTCAAATTTTAATTCCA 
ACAGATATTCAGCAGTTTCCTCTAAGAACAATGAGAGTTCTGGGGCTAGCCAGTGTTTCTCTTGGAAAATAAGGAAGAGGGAAAGC 
25 GGTGCATTCATTTAAAAACCTGCCCTAGGGAGGCAGCGTTCCCTGTGAACTCCGAGGCCACAGTGAGCAGAGCAGGCTGGAGGCCT 

CCCGGCTGTCCTGCCCCTCCTGCCACATGCCTGTGAAAATGCTAGATAAGGACTTTTTCTCAGCAACTTCCACGCTCCTTCAGTGG 
GGATGTCTTTG ACTCAGAGCTCTGCCACTGGTTATCTCC ACGAACAGAAAATG C C ACAGATGGGTT AATTCACTGTG TTGTTCT CA 
TTTTCCCTCAGTTTCAGGCTTTTCTCTCCTTGCCTGTTTTCCTCGCTTAAAAAATGATGTGGGGGTCCCTAAACGCATCTACCCCG 
ATAGATTTATGTTTTCTTTTCCATTAGTCCACTTTGCGTCTCAGCCCTAAAATTAAGTTTTTGATTATAATGTAAGGAAGTTTTAC 
30 CATATTTTAACTCTGGCTTTTTAAATACAAAAGAAAAATAACAGAATGGGCTTCTAGAACTATCAGGAACTTCTGGATCTAGTACC 

CTGTGGGGACAGATGGTCTGGAGCCAGCGCACTTGGATGATCTCTCTCAGCCATCTGGACCGTAGAGTGAACTTGTTACTGTCCCT 
CCAAGGCTGACAACTATGAGCTCATACTCTTCTAGCAGTTTAATTTAGACCCAAGAAAGGCTGTGTGTGTGTGAATTTGTGAGAGT 
GTGTGAGTGTGTCTTTGTGCCTGTGTTTCTGTGTGTGTCTGTGTGTACATGTGTGTCTGTGGGGTGTGTCTGTGTGTGCACGGCTG 
TGTGTCTGCGCGTGTGCATGGCTTTGTCTGTGTGTGTGCGCACGCACTCTGCTAAGCTACTCAATGCAATTCCTTACTCTTACTTC 
35 CCTTTCTGTCACTTCTCCATAATTCTTTGTATTTCGGTTGGGCTGGTATCTCGCGGCGGCTTCCTCTTTTCCTGCATTCCTATATT 

TCATTATTTGCTCTTGTTCCTCTTCTAGGGCTTTTACAATATAGCCAGGAGGATGTGGAAACCCAGTTACAAGATGACACACAAGC 
ACAGTGTCACAATCGCTGTGCTTGGGCCCTACCTCCTGGAGACCAGGGTGGGACGGTGTCTCTGGATATGGAGGGAAGGGCGGAAG 
ATCACGGGGTGGCAGAAGGCCCGACTGTCCGGTCTTCTGGAAGCTGGGGTCTCGTGGTCGCTGGGCTGGTGGTGCTCTAAAACCTA 
GAGTAACCGAGAGCAGGATGACTGCACCCCTGACTGCCGACTCACCGGGCTTCGGAGGGCCATGGGTGTGTGATTCCACTTGTGAT 
40 CCTCCTACTTCCCCAGCCCACCCTGGTGGTCTCCCACTTCTCTCTCTCTGCCTGTGGAGTGTTATAACCGACTCCTTCTTCTAGGC 

ATCTCCATCCCAACCCCAGACCAGTTCCCTTAAACCACCTCCCACCACAGGACCCCCACAAGCAGGGACCrCTCACAGTTCCTGTT 
GCCTGGGGACTTCATCTCAGCTTCCAAGGCCTCTGAAACCAGGCCCTGCATCCTGGGCATGACTGTCCCCATGATTCTCTGAGCCA 

gccannknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnccacccccccaccgccaagtccactgctgaccctgctgtagccc 
cccacctccacttgttgagattccctcttcctgcttctcattttgaatgtcacccttctgtgacttctcacaacccccctgccacc 
45 cctccctccagttggcatggcttagtcttcctaagaacatgtgctgcttcccagtacccagggctgctgtgcaccgtggcacgtga 

gtttcggtgcatcttcctcctgctgtttatagattgcaacatccctggacagatcttggattttccctctataatttctctggaga 
ctccctcggggtttgcacacacatctgtggaatgcccaagttggagatggtcctccctgatgtgtagtgtgggctattcagagggc 
ctcatttcataaactcattaacagctaggacgcgaagacttggagaagttagctcaggacacacggagtgggagggaggcaacgag 
TTAAGAAATGGGCTTTGGAGTGCCTCGAATTTGGCCTCCACTTTTCTT rTCTACTGTCTTACCTGGTCTTAGGCAGGTCGGGTGAC 
50 CATCTGGAGTCGGAGTTTCTCTCATTTGTAAAGCGGGGGTGATATTTTTCTCACAGGGCTGCTTCAAGGGTTAACAAAGTTAATGT 

CTAGGAAGGACATAGCATAGCACCTTCACCTGGTTGCAAGCCCCTGGAGTCACATGGCAACAGCTGTGGAACCAGGTAAATGACTT 
gacttacatgttacacgctcttagttgttcgatttgtaaatgggaagagtgtgtgacccaaattagtcgtttccagatatttcctg 
gtaaatggttgttgaatcataaaactagaaagatgggaaagaaagggaggaaccccccttacttcgaagaagtgttgttgatgtga 
aggacaggactttttgagacactctcatcctaagaaacagctgatatctactaggaaaaaacatgacatttgaagtttcttcctaa 
55 gagatgtgaggttttgacagaagtgccaggaagccagaggtgtgtgagtagtgggccaatctcacgtgaaggctgtgggacggggc 

aggagaggggcagccagcatttcctgagcgccagctaatggcggggacctggcacctttgctctgtgactctccagctgtatggtg 
acatgaggctggcgttttctttggtttcatacgtgaggaagctgaggcttggtgatgtcctgtgcatggctcggactccagagcta 

CTC AG AGG CAG AGG CCGTCTGT AAACACCTTCAGGTGGTTG GAGGC AGGGTGCTGCAGCCAATG CTGAT CACTCACAAGCCAAGGC 
TTTATTGTAAGGGCTAAATAAAATAACATATGCCTAGCATTTATACAGCACGGGGCTTTTTAGGAAATAGTGAGACGACCATGGAG 
60 AGGTGGAGGAAGAGAGAAGGGAAAGAAGAAAAAGAAAAAAAAAGCCTTAAAGAGTTTCTTAAGAGAACTATATATTACAAAGTCCT 

TGGAGTTTTTTTTTCCCTGGTTAGACATAAGTTTACATGAAACGTTAAACGGCTTAAAGTAGCCACATCTCCTTCCTTATGTCTTC 
TCACAGCCACTTGTGAGTTTCTTATCAAGATACAGAATTATGGCCAAGTGCGGTAGCTCACACGTGTAATCCCAGCACTTTGAGAG 
ACTGAGGTGGAAGGATCATGTGTGCTCAGGAGTTTCAGACCAACCTAGGCAATATGGTAAAACCCTGTCTCTACAAAAAAATACAA 
AAATTAGCTGGGCATGGTGGCATATTCCAATAGTTCCAGGCACTCGGGAGGCTGAGACAGGAGGATTGCTTGAGCCCAAGAGGTCA 
6 5 AGACTGCAGTGAGCTGTGATCGAGCCACTGCACTACAGCCTGGGCCACAGAGCAAGATCCTGTCTCAAAAAATAAAATAAAATAAA 

ATAAATTCTGCAACAAGTCACAATTCCTTGCTCAGAAATCTCTACAGGTGTGCTTCTTTGTTAAGAAATGGAGGAAACATGAATTT 
CATCCTGACTTCTGAGTCTTGTAGAGACCAGATCTGACTCCTGCAGCCTTCTGCCCACAGAGCTGGCAGGCGGGGGAATGTGCGCA 
G AGTGAGG AGG AGCTG AT CTG ACATT CCGAACAGTGGAGACTG CTG C CTATTTGG CCG CACCACTGTCCTTCTG CATGGAAAAGT C 
ACAGTAAATAATGGACTCTCTACCTGTGAGTCGATTTTACTGAGCTGCCTTTTTAAATATATGTGTAGAAAGGGCGATCTCTGTGT 
70 GTCATTTGCACATGTACATACACATGTACACACGTGCACACGTGGTCACTCATGTACACATGTGTGTGCACCAGTGCACCAGACCA 

GATGCACCCACCCAATTCCACGCTCCTCAGCCCCTTGCTTTCCTCTGCAGACAGCCAGTTCAGCTACAGTTATGCCAGATTGCCTG 
CACTCTGATCTTTACCATCACCAGACTCTCAGCTTGAGCTCATGCCTGAGAAATCCACTTTCTGGGAGGAAGGCAGAAGAAACTGC 
CAAGGCAGGACTGAAGACTTGACCTCCACCTGTAGTGGGGTCAGGTCACCAGAGGCTGGCTGACTCCCCAGGATTTCTCAGCAGAG 
TATTACACAAATACCCCTTCCTTAAAGATTAGCAACCACTTAAAGACACAAAGTGTGCAGGACTGTACCCATGGCCGAGAGCGGCG 
75 GGATTAAGAGGGCAACTGAGTTGTTCTTCCCATCCCTCCTCCTCTGTGCTGAGTCACCTTCTGCTTGGAATTCTGACAGGGACCCG 
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TTGGGCTTCTGGAAGGGAGGGACAGCAGAGGATCCACCCTCTGTGTGTCCTGGGGGAGATTACTTATCTCTGGCCTCCCTGAAGCA 
GGGCCTGGGCTTCTGGAATCTTTGAGGCTGACACCCTGCCAGCCCTGGGGATGAGAGAGAATGGCCGTGTCTGTCTGCAGAGCCTG 
AGGAGGAGCTGAGCACAGCCTCCGGAGTTCTCTTCAGTTGATCGCTTAGGTGGACAAAGGCCACAGAAATGGATTTAAACTCCTCA 
GCCCTTTCTTTGCATGTTTGTTCTCATTTGAAGTCAGAAGTGATATGTCCTACACCTCAAGAACGTGTGAAATGCACATACAATAA 
5 CCCCATTTCAGGAAGCCAAGTCCAGCTTAACAGTCAAAACATTTCCTTCAGTCTTTAGTCCTTCACTTTGCCGAACTCCCTTTTAC 

ACCGGCAGCAACAGTTTAACCTGTTGCTTCTGTAAGAGTGTGCTACTGGGAAAACCACATCTAAAACACGTGTGCAGTTACATCAG 
CTAGAGCACATGCTAAACAGTTGATCAAAGGCTCTTGCCTTGTGGCCCACGCTGCAGACACTCTGACGACTGCAGAGCTCCGCAGC 
CCCACGTCGTCCCTTCCGCACTGCCTGCTGTGCCTCTCCTCTCCATGTGGCAGGGAACACAGCCAGTCATCACCATGTGGCrCTGC 
CCGGCGCTGCCCCAGCATGTCCTGACAGGGCCTAGATATGGAAAGGTGGCTCTCCATGCACACACCCCAAGCCCCTCCTGCCCGCC 
10 GTGTGACCCACACTCTTATGGGCAGCCCAGTTATTTTGTAGCATTTCCCTTCCTTATCATTTTGGCCCAGTGATCCAGCACAAATC 

tcccttattagaataaaatttggaatgacaaaattaaatttcatttttcacttatattgaggacctcacactcttcacccctgcca 

cgatccctgacaagagccttcctatctaatcattgttcctccagccctcttagttttcttcagcctttcttgattgcctgaatgtc 

C CTTTCCCTT CTCCTTTTAAAGCATG AACCAAG CTTTCTTACCCCGTTCTCATTATC ATTTTTG CATTTT CT TCTTTG CATATG AT 
TCTCCTTAAATTATAAAACTTGGG GG TAATTTCTAGAGGTGCCATCATAGTGCTTCTGTCT ACT CAGTGT CTTT AG AATCAGCAAA 
15 TATCATTTTTACAAAAAAGTAGTATTTCTTCCAAAAAAGAGTAAGCAAGAAGGTTACAACACTGGGAAAATATCCCTAAGCCTGTT 

CTTCAACCTGTTGAATGTTTTCCCCTAAATTGTTATATGGAGATCCTGGACCCGGAAGTTGGCTGACATGAAACAGGCCTAGCAGG 
GCAGCTGAGGAAATGCTCCAACCTCAGGATCCAGGAAGATTGCACATGGCACCAAAACAATCATTTAAAAGCTAATCCTGGCCAGG 
CACAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCTGATCACAAGGTCAAGAGATCGAGACCATCCTGACC 
AACATGGTGAAACCCCATCTCTACCAAAAGTACAAATATTAGCTGGGCATGGTGGCGCGCGCCTGTAGTCCCAGCTACCCGGGAGG 
20 CTGAGGCAGGAGAATCACTTGAACCCGGGAGGAGGAGGTTGCAGTGAGCCAAGATCATGCCACTGCACTCCAGCCTGGTGACAGAG 

CAAGACTCCATCTCAAAAAAGAAAAAAAAAGCTAATCCCATAAAAGAACCATCATTTTGAACCTGCTGTTTCCTTTCTTGTACTCT 
TTAGAAGT AC CCATTTCTCCCTTTCT AAGCCAT AGGTGT ATTAATTG GAG CTT TTTCT ATCTTAATT AGTTCACTGTGAACAATTA 
AAATTGTGTTAATAAAACAAAAACAAAAATAGGACTGGTGCCTAGTTGTACTACATGAAGAGAGAAAGGGCCAGACATTGGTTTTT 
CCTAATCTTCTGTCAAGTTCTCCAAATCATCTGCTCTGGAAGGTAGCTCCAACAGCTGGGATTTGAAGTAAAGCATAGTGACTTTG 

25 gccatcactgacatgtcccatttgaagcaaccaaaactgtccctcgacctgacactcatccctgaaacaccatgagggtaagtgag 

GCGCTTCGGAAGGTCCACTCAACCCCATTGCCAGATAGAGTAAGTGTCTGCCAGGGGCATTTGGAGCTGAAGGGAAGACTGTACAG 
ACTCACGGTrTGCAGGCACTGAAGGCGTTTTCCTGCCTTCTTTTTCACCTTCAGTGGACTTGCAAAGCACTAGCCCTATTGTTTTT 
CCCATCTGGGAAACATGGTGAATGTTGGTTGGTTGTAGCTAATCCTATGGGTCTTGAGGTCTTTGTTGACAAGAAGGTAGATGTTA 
TCTTTATCTGCGTGTGGCTTTCTACTAAAACATGAGCTACAGGGCTCTCTTTTTTGTTTTAAAGCATTTTTCCATAAGGTTCACCC 
3 0 TTACTATTGCTTATCTGAATAATATTACCTGCTGAGAAGTTTATTCATTGCTCACCAGTTGTAGGGAGATTTTGACACAGGACTGG 

AGGATTTTTTTCTCATCGTAACAGTGCAGACCCATGGAAAGCTTGGAAGCAGTTGTGACCGGATAAGAGCAGGTTGAGGATGATAA 
TCTTAGGGCAATGAGCAGGTTGATTGAGAGGGGTGCCTGAAAGCAAGGTCCCCATGATGCAAGCAAACAAACTCACATGCCAGACG 
GTGGACAGGAAACACAGGCAGGATGTGGTGCAGGCTGGGCTGCCTTGGCTGGGCAAAGGCAGGGGCTTCATGGCCATGCTGGGATG 
TGACGTGGTTGGAAAACAATAAGAATGGAGACCTCTCCAAAGACCTCAGACATAATTTGGCCATGAGAGGCAAGGGTAGAGGCGAG 

3 5 CCCCCTGTGGGTTGGAATGTATGGAATCCAGATGAAGCACCATCAACATGCATGGGCTACATAGGAGAGCTGGGTCTGGGGGAAAA 

GATGGGATTTGGGTTTGGGTGTACATGTTCCAGGCATGGAGGGAAGAATGGGCAGAATGACGAGGATCAAGCCCTGGTGGAGCCCC 
CAGACCAGGGCCCTGGGCATATTTCCACTTGCCTTCTTCTGCAAACTTTTGTGTGCCTGTTGGGTGGAAGGTACTATGCTGGGGCC 
ATCCAGGATCCGGAGCAGTGTAAGACATCATGGCCTGCATGGTGTGACCCTTGACATCTGAAAAGAACGAGCTGGTGGAGTGGGAA 
GGAGACAAGTGGCAGCAGAGTTGACATCATCAGGACTGACTGCAGGACAGGCGGTGAAACGAGCCACTGAGGAGTTACCCAGTGCC 
40 CTGGGGAGCTTAGATGTGAGACTTACACCACCCAGCACTCCCCAGCTCTGTGTCCCTGGGTCCCACTGAACTTGATTGTATTTTAG 

TTGCCTCTTTTCTAAGACCGGAGCAACAATACCTTCCTTGAGTGTGCATGTGCAGTCCATAGATGGCAGCCAGTGTTCTCTTCCCA 

tgagaagactctgagcctcctcactagagggtggtctaaaaacaaatggatccatccacagaaggtctgaaaggttttcatagaat 

CTTGACTTGGTAGCACTTCAGGATCTAACTCGTGCTTTCCAGAAGTGTGGCCTGTGGTGTTCTGTCTGGAGTATTTGGTCCTCCCA 

TCCACCTCCACCTTGCTGTCCTGTCCTGTGACTCTCACTAGCTCAGTCACCGGGTCAGGAAGCCCTGCCATGAAATGCTAGATTTG 

4 5 GAGGCATTGCCAAGGTACCACAAACCATACTCAAACAAGGTCATAATAGACTAGTGATCTCACTGTGGCTAACAGGTTCATGTGAT 

TTAAAGAATGACAGCATTTTTTCTAAATTTTATAAATTTTATAAATTTCTCCTAAATACAAATCTGAATGTGTTTACCTTTAGACA 
GATTTTCCCAGAAAATTGTCAGTGTTCTCGAATTTGAAAGTAGATCAGATCTCCTCCCTCTAGTTTTGAAAATCTCAAGTAGGTTT 
AGCCTCTCCCCAGAGTGACAACGGCACAAGAAGTTTATAATTTTATGCACAGCTAAATGCAAACTGAAAAGTGTGGTTTGTGGGTA 
TTTCATTTTTCCCATAATGTTCATCAATTTGGCAATTCAAATAGGATTCAGAATCCAAGGTGTTCGCAGCATtTTATATGAAAATG 
50 TGCCTGAGAGTTTGGGGAATAGAAATTCTTACCAAATAAGTTAAATTTGCTCTTGATAAGAATATATTTTGTAAAATGTAGAAAAC 

TGAGAAAAAAAGTTTGACACCTGTTTTATCTGCATCCTTTTATTAAACAGTGGCCTGAATTTACTAAAGGACAGAGAACAGGGTTG 
AGAGGTAATCACTGAATAATAGCTTCGCTAATCCCACAGTGACTGCTTCTTATGACAAGCAAGAGGGTCAACTTAGAGGCAGGACT 
GTCTTCAGGGGCAAAAGCAAGTCAGCACCTACAAACCTCTCCAAGAGAGTGAGAAAAAGCAGGTTGTATGGCTCATTTTGCAGCTT 
GCCAGAAGCAATGTGGGAATATTGTCAGACTGCACAGACCTGGGGCCAGCTGGCTCCTAGAGTGCGAGGAGCTCTCAGTGACTGCT 
55 GTGCATACTCACCTGCTCTGTGACTTTGTTCAGTCCCTACCCTGGATGTGTGGTGAAGGGTGCCAGGCTTAGCTGCTGGACCAGTG 

AGGTCCCTGAGGGGGCAGGGCTAAGAGGTGTAGCAGTCGCACTTGACCAGTCATTGATTCACTGGTTGGGAATTTGTTCATTGAGG 
GGACACCATTACTCCCCATGCCTCACGTGCAGGTGAGTGTGTGTATATTTGCATTAACACACAAACACACTTATGTGTGTCCCTGT 
ATGTG CAGCTGCAG TAC CTT ACACATCTTC CAGTGCCTCTCAAGCATCATAAAAAC AG CTT CC ACAAAAC CTCTACTACCCACCTG 
GCATCCACAGAGCTCCCAGTGATTGGCTCCCAAAAGATACTGAACTTTGGCATGGAACAGAGTGAGTTTCCACATTTGCTGTTGTA 

6 0 CATAATTACCTGTCCAGCTAGAATAGTACACACTTCTTTTACTGAGCCCAGAAGTTTATGTGCCTGAACACGGATGGTACAGGAAC 

AAGGGTGAGCGCTTATCAATTCAGCATTACTCTGGAGACATGAAACAAACTAATAGGTACAGCTATATTTTGTTTTTTAAACAATT 

TTGTGAACCACATATTTGGGACAAAAATCAACAAGTAAATTTGAATTACACTAGGCAAAGGNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNl^^ 

GTGGCCCACAATCATATGAAATAAAGTTCATCATCATTGATCATTAGAGAAATGCAAATCAAAACCACAATGAGATACCATCTCAC 
65 ACCAGTCAGAATGGTTATTAATAAAAAGTCAAAGAATGACAGTTGCTGGTGAGGTTGTAGAGAAAAAGGAACGCTTATACACTGTT 

GAGGGGATTGTAAATTAGTTCAACCATGTGGAAGACAGTGTGGCAATTCCTCAAAGACCTATATACCATTTGACCCAGCAATCCCA 
TTACTGCATATATACCCAAAGGAATATGAGTCATTCTACCGTAAGACACATGCACGCATTTGTTTGTTGCAGCACTATTCACGATA 
GCAAAAACATGGAATCAACCTACATGCCCATCAATGATAGACTGGATAAAGAAAATGTGGTACATATACCCCATGGAATACTATGC 
AGCCATAAGAAAAAGAATGAGArCATGCCCTTTGCAGGAACATGGATGGAGCTGGAGGCCATTATCCTTAGCAAACTAACCCAGGA 

7 0 ACAGAAAACCAAGTGCAGATGTT CTCACTTTTAAGTGTG AGCTGAATGAGGAGAATACATGGGCACATAGAGGGGCCTATCAGAGG 

GTGGAGGGTGGGAGAAGGAAGAGTATCAGAAAAAATAACAGGTAGTAGATTTAATACCGGATGACAAAACAATCTGTATAACAAAC 
C CCC ATGACATG AGTTT AC CT AT ATAACAAACCCG CACATGTACTCCTG AACTTAAAAGTT AAATT AAAAAAAAATT AATGT CT AA 
TAATATATTACAGTATTCTTCATATTCAATGGCAATGTGTGAAGTGGGAAGTGTCTTGACAGAATTCGGTGTTTCAAGGCTTACAC 
TTTGATGCCCAAGACTGCACAAGGCTACATTTTCTACTGGTGAGACAAATTCCAGACGCATTGCATTCAGATCTAATCTCTTAGCT 
75 CCTTAATCTTCAGGGTACTGGTAAACATGAAGACCTCCCCAGTGCTGTAGTCATCATGATATGTACAGCAGGTGGCTGAGCTCTGG 
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ATGTAGACTGCAGGGATATATTAGGAAGTTAATTCTCAAGGCAAGTCATCTTCAAGCACCATATCAGCATGATCAGCAATATAAGT 

agtatctcagtgctttgttgtttagtcagagttttgtactctatcacccattgtaatgttcctatttgcaaaaggtaatacatacc 

CTTTAAAACATCTTTGCTTTTTCTCCCATTATCGAGATGCTAGCAGCTTCATAAAGCAGAATAACTAAGGGCAAACAGATTATATA 
aagggttggagctcaatgaagacaacaagaacagcaaaggttattgtaaaactggctgcttgcaggccaacaagcacatccatatg 
5 gaggcaatcagtttatgctacctctgtctgtttgatgggattcataatattgactttatccattagatttggactaccaggggaat 

aaaataagcagatggagagtaaggatttgctaggaaataattcagccagtcactttgaaagctgttcaagaaacagctttcaaagt 
gtctctcaaactatgtttgcccattatcccaataatttatttcccaataatttcatgggaaaagaaggaagttctgtggtcagata 
aatctggaaaacactggtttaagcaaagttcagtaggtctgcttccctgcaggtcacctcagagtctttactctgctaacctagga 
actcatccaacaagtttaatttaacagctacactgtgtacgtcactttaacagtcactgagctgtgactcttgggggaaagattgt 
10 g cgtgtgtgtgtgtgtgtgtacacatgtgtgcacatgtgcagaatctaccaaatcttaag agaaaggaacatgctgggaaactgtc 

ctgtgaaagagaatagaaacctgaagatttgaggcagtgatagcatttatgaaagcagcagataaggactaatcaccaaaaggggt 
agctcttttgttggttggggaaaacaggaatttttcccccacccaatgtgctgcattttctaattttctatgaacacttcctaaga 
aaaagctgaatgaagaacatttgcgatgcaatcagctcattaagaaacacgcacttttgtggagatacgtgctgtcccaggagatg 
ctctgcgaggagccgagtgtttggactggagctgctgaatggtttctcacagttctagaatgtttggggctgcaccctctaagatg 
15 ttgaacccatcagtaattgctccaaaccactttatgggatataatgctgtgagttgacacctgaggggattgtggtcctgttcatg 

agtaattacttttctgttgcctatagaagggccagcaatagcagatgagtagctgaacagtggttttgagtaataaaacgttcttt 
tttaaaaaaaagtaatgctttctgttaaactctgactatactctctcctggtatcacaacccagctttctttttgccttctttatt 
gcagttacatatggggctgatgactttagggatttccatgcaataattcccaaatctttctctcgtaagtatatgccgtgcttctg 
gaaaacaaaagcatgccttcatctcctatcatgtaaatatcgtacgtgcatgttccttcatcaacccccgagatacattaaatatt 
20 cactgttctattcgttagacacctaccatatcatttttgggtatttataccataaagtgcaaaacgaaggtctaggcagttgtgcg 

gtgtcctgggagcatggcagtggagtaacagtaagggttggagtcacagtagcactgatgggattgttacttcgcggatgctgctg 
gacagctttgagattactcctgtaatcctttttattgagtgtgaggataaaatggccatattttctgtcaccaacaaagaactgaa 
catggtttcaagataatttttacaattttgtgggacaggagaaggagatatgctcttcatctgtggttctggagtattaatttcag 
aactgagaagagaaaattgcaggcctccaggccgttattctgtggtgcatcgctgctggagccaacgtactgttcctgcttggtgc 
25 ccgcaggaccttctctgatctgagctgttaaaccaaaaacagatgtgaatttcatttttcttttttagatattgagctgataaatg 

ataaatatatttgggtaacatcctcaaatgagtactttaaagaacagagagtgcttttgaaaatgtatagagagctgaatatttaa 
agccatacaagttgataatccccttaggacctgtattagtaaatcctctaatactataaagcaacatcagaaaacaggtcgcattt 
gttaacactgtgacaattataattataggctctaatttgaacagtgccagtaacagttaaagacaggtgtctgacatcctggttat 
caaaaactatctggtgtctaaggaatttaacagtatcaaagtacatctttttgctcacaaactagattggctacttttccagccta 
30 tagaagttacagaaatctttcttttactgatattcctttgattccactttaaagcaatagcttgatacctactttttgagatgtat 

atgtatgtacatgtaaatgcttatatatgtgtatttgtttacacgtgagcttatatgaacatataaaacattatggtattggacag 
agaaatgatattgatttgaagaatcatattgttgaagtattttgggaagtcaaatgcacttgagagtaagctaatgcatcctaaaa 
catgtttctgtgaagtctgaggaaggtgtcagccagagcatatgttgaagcagacccttcagtgaagccttcagtctgtaagaatc 
gctgcatgtgaagatgtgttaatgttatgatagttacagtttttataaaagagatgatatacacttggatatgctttctgtctata 
35 tttatgcaaatgtgtccataaggtattggtgtctctctttctctcccactctccccagtgttggaattgtgactatcttctcacac 

aagcggctacttggtcttgatgccttcccccgcaaaacagcaaccaaactgttctgggccaatatcaccaccttgtggtcatgatg 
aagaattgccccctttgccctcaacacctcttttcttcttgaaaattaaaaacaacccctttcaccccctctactgtccttattcc 

TTTCTCTCCCTGACTTCATTCCATTTAAAGGCCTTAAATTGCAAATAACGAAAAAAGTATTTTCTAATAATATACCCTAGTGGGAC 
4 0 GAAAACAACCTTCTACATTTTAAATGATATTAAGTTATAATAAATGGTTCCATGAACTTTAAAACGCTTAAAAGTTTTATAAATCT 

cttttagaggcaacacaaaaatatctatatatatatcttctcttcacctcaaattttcatttaattaccgtgattcaagatatatc 
ttaaatatttccatttcatttgatttttacttgctagtcaccagtgttgcaagaatatttctgtaccatttttcaagtaaaatatt 
gagcatttcaagcttacatggcctaaactcacactagagtgactacttcggactatcttttcaatggaaaaatgcgttctgagtac 
caaacatttactttttcagtaaatatgaagacacattctaaaaaggaaagggaaatgaagaggaagcttaattcattggtcaggtg 
45 gggactaacagtgtacattatacctatgcattaaaaaatgtttaattatccatgagcacatacagtgcctggcacagattcaggcc 

tcttggctcctcttggcatctgagttccttggattctccagattcttcaatccaaacttgtctatctaccaaagtccaccttccat 
acaggggtgtggggtctctcttagtactgttgggtgccaataacatagaagccctccaagataggtcaatgagattttaatttttc 
ccaactttaaatagcatctgggaaggaaagcagcttttgactaggagtttgaaaacatccactcttcatatttattgtcacattta 
ttgagtaataaaattgggctcttgtccattatctctcagtcaatgaaagagcccacggtgggcatgagccaaagtgttccggagaa 
50 agagaggaccagtctccatttcatgttctatatttaatcagttcaattcagcaccttactgagtttgacatttttctaagtaatgg 

ggtggggggttacaaaatatttataactatctttcctatcttcagggagatgtaccatttcactgaagcaataccacagctaagca 
gttccagctccgagtaacagaggaaggagtgagcgatttaggaactcacagaagggcacggccaggcaactcgggccctggcaaat 
gttccatagagacagcatccatggggttgaaccaagcacaatgcctgcaaatcgggcaggcgggttcatggaattgattctagggc 
aggtatgatcagcaccatttaaggagtggcagttgttaagaaactgaagggatttctcatatggcattttcaacagaattcagcag 
55 gagccttgcatatcccttgggatgggttccggggtattatggagctgccaggaggtgctcagcttcagtaagtgccagtcattcct 

tcccaacctcctccttcattagtggaagtatcagctggtgtcattgccttcttcaggaggatggatttcaaaatgaagggccaaca 
aaactcacattctcgcagagcctccgtcacaactgcatgtgttcactgccatcaacaggccaacacccacttgttcttttcttcta 
ggtaaaggaaaaggtctgtgggacaaaggccctgaactcctcactccttgaatgggaggcatattggtggaggctgtcacacaact 
acaggtggcaggaacctgccatcagggttcccatcagcctccagggcttgcttctctgccctgtgtgtggacaccttccatcactg 

60 GAAACCCCTCTCTCAGAAGAACCACTTCTTGCCCTCATCTCCCACrTGCCTCTCCTCGGCACCTTCTCCACCCTCAGGGGCCAAGC 

TGAGGAAGTGTGCATCCTGTGCCACCAACCTTGCTCGCAGGAATTAGTTTCAGTCCCCAGTGACTGACTCTTCCAAACCTGCACCA 
GCCTATGCTGCCCTTTTGAAAGGAGGCGTGCGTACAGCCTGGCTGGTACAGAAGATTCCAGATTTCAGTGACTACAGGACGCTGTC 
ACCCCTTCTGTTTTTCTTTTTTCTGTCCACATCTCTGATTGAGCATACCTTCAGGGAAAACCCCAGAAACCTTTTTCACACTTACA 

tgggaagccaagacactctcatcctgggcttgtgtttttaaaatctatattttaatttcacaggtccttacatttatgactaatag 
65 atttcagattttgagatacaatctgtagttgcaacttatgaagatagtttcaagccctgatttctgtcatctatgaaaacagtaag 

caagttgcttgtattctcctcctagctggataagagacccccgttttcatggacagcctccttgggtggacagaagtctcctgatc 
ttgtctatgtaaccagcacccactttgcatttttccgcaaagaaaagaggagcttaaccccatttacgggaaatccacgcactgct 
tgaatcttacgcgccccgtggtgacggtgttgcccactctgttcccttcccaccaaatcctgccagcacctggcagtcatccagtc 
cttgtcttagacttcaccaacctttcccgtcataacatggcttagaagttgtccgaatagtgctagaagctttcagccctggaatg 
70 ctcagcatctgccatctaacttccatttaaaacgttttgagcatttgctgatacaggttcctctgtcctttccccattattttcag 

TTCCTTGG CCTTGCCCATAGTG ATCTGTGGATATTGTCTG CAT ACTC TTTTTTAGAAAC CTAG AGCATCG C AGTGTC CTTAATTTT 
CCTCTTCAAACTCTATATATTCCTGAGCTGATCATCCCTACTGCTGTTCCTACAGAACTGTGTGACTAATCTTCTATATATGTCCC 

tacatctagccatctaggtggagatctaggtacctatctccctaaaattgtacttggtatccacattgacctcaggacagtatgtg 
ataggctcttgtgccttttcgactaggagtttgaaaacatccactcttcatatttattgtcacatttgttgaataataaaattggg 
75 ctcttgtccattatgtctcagtcagtgaaagagcccagggtgggcctgagccagagtgtttgtgtccctagttctcttttggttct 
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GTTACAGCTCTCAGTGACAGTGTCATTGAGGCTAACAAGGACAGAGTACTGCTTTCAGCCACCATTTGTCCAATGAGTGGCTGATC 
TCCAGGCCTCTGGCTTTGAGAACATCTGTGATATCTAAGGCAGCATCCATTGTGGGCTTTCCCCCATGCTTCTGTTTCCTTCCTGT 
CACATAGCTTTGCCTCCTCCTGCAAGCAGCCTGCTGTAGCAGAACCGGTGTTCCTGAAGCCAGAAACCCAAAGGTCGTGTCCAATG 
CTTCCCTGCTGTTCTGCTCCCCACCTGCAAGCGCCCACACACTGATCAACAGCACACGCCATAGAGCATGCCAAAGAATCCCAGAA 
5 ATACTCATTCTTAATGATCCAGAAGAACAAGTGATAGCTTCTGGCAAGTTCTAATAGGCCATGTGTGCCCATGGGAAAGCAAGAGT 

CAATTCTCTCTAGCTGGTTGCCTCTGAATTTATGAAGTCAAGCCGCGTAGGGGAACATGCCAAGAGGATTATCCCAATGCCTGTTC 
TGCGTGGTGTCCn'TTTCTAGCCTCGGAAGCACTAGGCCTACACCTTCGCTATAGCCCTCGTCTTAGCGCCTGTATTTGAAAAACT 
TGCCACACCAATCTTAATTTGCTCCATTGTGTTCTAATCTCATTTTAAAAACCACAAGGTAAATGATTAAAAATAATCTTAGATTA 
AGGAGTACACAGATCTTTGCAGCCTCATTGTGTTTCCAGAGCGGGCTAGTGTAGACACTGGTGAACAAGGAGGGCCTAGAGAATTA 
10 GCTTTCTCCCAGAAAGATGCACAGCCTCTACCTGAGAGTACCAATrCCAGAGAACTCAATGGTCATTAAGCACCATTGCCTCGACA 

GCCAGCCAGCCTCACTTGCCTGCCTATCTCCTTTATTTTCCAAGTATCTTGTCCCTGGCAGTGGGGAGAGGTTAGCAGGAGGCTGC 
TCAGATGCTCTCGGTCTCTGATCTTCAGGATCTGAAGGGGAGAGCATTTGAAGAATCCCCATTGCTGGATTTCTCAGGACAATCCT 
GCATAATGCCAGGATCTGATGGAGGAGACAGGCAGCTCTGTTAATCCTCTGGTGCATCCTCACTTCTGTGGTCTCCAAGTCCACCA 
TG T C C CAGTTAATT CATTT CATT AT T CAT CTGTAAG T CAT TT C C CTAAAG AG C T AAT AAG AAAACAC TG G CAGTACAAT CAG C CCT 
15 CCATATCCATGGGTTCAGCCTCTGGAAATTCAACCCACTGTGGCTTGAAAATACAGTATTCAAGAGACATGGAACCTGTGGATATA 

GAAGGCAGATTTTTCGTATCCATAGGTTCTATAGGGCCATTTTAGGGACTTGCACATCTACAGACCTTCAGGAGTCTCAGAACTGA 
TGCACTGCAGATACCAAGAGATGACTGTAAGTGGTTAGGAATTTGGATGCTGGGGCCAGGCTGCCTGCAGTTACCTTCCAGCTCTG 
CC ACTTGCCAG CTATGTGACCTT AGCAAGTTGTTCAACCT CTCTG TGCCT TGG CTT CTTCAACTGTAAAATAGGAT AATG ATAGCA 
CTTCCCTTATGGAGTCCTTGTGAAGGTTAAATGGCAGAGTACAATTAATGTGCTGTGTGCCCAGCGTGTGGTATTGGGGTTAGGTG 
2 0 AAAGACTGTACTGGGATCACTGGGGGTGAGCCTCCATGTGCCATGCCCCAACCACTATCCTCAGCTAACTTCTTGTCTGTCAGTGT 

TAGGCTGGTGCTATAATAATTTCCATTTTCATGGATGAGGAAATCAAGGCACAGAGAAGTTACATGACTTGCCTAAGATCTCAGTG 
CTTTTAAATAGTGCAGCTAAGATTCCAGACCAGGTATTTTTATTTCAGTGTCTGGACTGTAGATCTCTAAATCGAGAGGAACTCCC 
TGAATAAAATAAGCTTGGAGTGCTGTTAACTAAGTTGGTTATTTAAGACAGTTGTTCTCAGTCCTCAGTGTACATTAGAATCTTCT 

ggagggtatgttaaaacagactgctgggcccaccgagagttcctgagcctgcaactctgggttgagcctgagagtctgtgcttcta 
2 5 gtaagttctcaggtgatgcttatgctgcttctcccaaattttgagaaccattgattgaaaatgttgatcaaaaattatgtggtcta 

ggctgagcacagtggctcacaactgtaatctcaacactttgggaggccaagtcaggtggatcactgagctcaggagttcgagagca 
gcctggtcaacatgacaagacccatctctacaaaaaacaccaaaaaaaaatggctggatgtggtggtgcacacctgtagtcacaac 
tactggggaggctgaggtgggaggatcacttgagcccgggagacagagcaagaccctgtctcaaaaaagaaacatttagtcttgat 
tgtcatctatctcattgatcattttacttggcaaaatttacctacttactcttattagtctgtaaaaatggttattaaaatggtgg 
30 ctttcagtgtaactacaaattctcttagtcattatagtgttggattcaccaatgtatcatcagtcagtgtttctgaagtgtgtaan 

NNNNNKNNNNNNNNNNNNWNNNNNNNNNNNNNNinWNNNlJNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWN^^ C C CT TT 

ggaaaaaaaagctcttccagatacctacattcataaactatcccaattaacccttcagcaagtggaagaagtgtaagaaaggatac 
ctcttctttagaacacagggtttgtttttatgttatttaagataaacaggaattcaaatggtcatgtaccaaagcaacacaaagaa 

35 CTTCCGGAAATCTGAAAGGGAACTGTGGTCAGAACTCTGAGCATTTTTATGTTTACTGAGTTTTGTCCCAAAGTTTATTAATGTTT 

ACATGCCACAAGGAAAGGTAGCATCACAATAAGAGACGTTTTTCAGGCTTGATAACCACTTATTAGGTATTTTGCCAAACAAGTTC 

acacatcctagagagctggattgtgtgacccagaacccaccctctagggcaaggtgcccatctgatgggtagggtgtaggagtagg 

CCTCAGACCACTCCTGACGTGAACCTGCTTAAAGTGAGGGCCCAATTCTAAAGTGGGAACTATGTAAATACCTTTCTAGTG CATTT 
TCAGATAATCGCCACTGGGCCTATGGATGGAGAGGGCTGGCAGATCTCCCTGTAACCCCAGGTGCATCCCGAGGCCTGCCACCGAA 
40 GCCCACTCAAGGCTGAATGCACGGCGAGCTCAGGCTGCTCTCCCCTTGGTATTTGCTAAGAACTTCTGTTTAGTAGCTCTCCACAC 

CAGCCAGTAATGTTAAAGTAGAGACTCAGAGTGATGAAGAGAATGGGCGTGCCTGTGAAATGAATGGGGAAGAATGTGCGGAGGAT 
TTACGAATGCTTGATGCCTCGGGAGAGAAAATGAATGGCTCCCACAGGGACCAAGGCAGCTCGGCTTTGTCGGGAGTTGGAGGCAT 
TCGACTTCCTAACGGAAAACTAAAGTGTGATATCTGTGGGATCATTTGCATCGGGCCCAATGTGCTCATGGTTCACAAAAGAAGCC 
4 5 ACACTGGTAAGGCCTGGCTCAGTTTTTCCTTTAGTGGCCTGGAGAAGGTGCATGGGGTTTGAAGGAGGAAAGCATCCTGTCTTCCT 

TGTGTTCTGAGCATGTTTCTAATTGACTGGTAGCTCAGTTGTTGCAAGCGATTGGTTCCAAGTGGTACCGAGTCATAGAGTCCTTG 
TTCTGGTACAGCCTTGTAAAGGACTTCTCAACACGTACCAATTCCACCCTATAAATAAAACAAGGGAAAAGTGAACAGCATCACAT 
GAGAGGCTTGGCGAGGGCTGCTATTATAGTAACACATACTAAGTAGTCTCAGCTGAGCCCTCAGGGTACGTGTGCTGAGTGGTCAC 
CCTCCACAAAACAAAAAATCCTGATACACCAAAACTTACTCCTCAAAGTTTCCACTGAGAAACCATGAGTAAAATGTGTGTTTAAA 
50 TTGTATCCAAACTAACAGGGTTTGATGTTTAGAAACAATAATCAATGATGGAATAGCAGCAAAATCGAGTTTTCAGAAAGACCTCA 

GATGAGCTTTCAAATGGCTTGCCCTCTAACAGGAAAGACTTTGAATCAGATGCTTCTATTGCCACTGGTTATCAGCTCAAATTCCT 
AAAGAACTTCATCCCAAATACCCTGTCTTGCTGAAAGGTTTACTGGAAGTATAAGAGAATGTCATGTTCTGTGTCCAGAAAGGAAG 
GAACACGGGCACCCTAGTGTCAGCGAGTTGTGCTCAGGCTCACAGGATGCCCCCTCACCAGAGGCGTGGGAACACGGCGAGCCCCA 
GCTGGCCGCGCTCTGCCACTGTTTCTAATAGCCGGTCACGTTGATGGAAGTGTCACAGAGTTGTCCAACAGAACTGTCCAGTCAGA 
55 AAACCACCACTCATGGTGCTGGAGTGTCTTAGAAGTAAAATATGAATAACACACACTTATTTAACTGTAGGCAGGAGGTTTCTTAT 

GAATTGAAGAGAAACTTTTCTTTGCGTGGGAAGCTGTTCTAAAGTTGGGTAAAACACAATAGATCCACCACCTCTAGCAGCCACTG 
ATAGCTGAAACGTGAAACATAGAGACCCTAAGCTATCACTGCCTCTGAGCTGGCATTGTTAGGTCATCATAAAGCTAGCGTCTCCC 
ACTGCAAAACCCAAGAGGAAAAAAATAGTTGAAAATCCTATTTTAAAGGCCTAGCAGATTCTATAAGATACCTTGGGAAAATGATG 
ACGATGACTTGAAATCAGACCCTCGTATGCTGCTTCCGTGGGGGCGAACAAAAATATGTTCATCAAAAATTAAGCAGAAATGCAGA 
60 AAATTTTGTGAGCCAAAAAAGCTGTGTTATCAGGAAATGCAGATATTTGTGGGGTTGTAATTTTTTATATTTGAATCGGGCGGTTT 

TCAAAATGATCTATTCCATTTGTAGTGTATCTGAAAACCTATAAAAATAAGTTGATATCAATAGATATCCATCTTCCATAAAAATT 
CAACTTCTAAAATTAAGCAAACTTTGCTTTTTCTAATGGCCCCTTTATCCTCAAATTACCCACTGAAATAGACGGATCACACTCAG 
CCCTAAGTGAAGCAAGCGTGCATGAGAGTAGTCCCAGCCTCGCCTTTGTAATGAGGTGGAAATTAACATGAAGGTAGGCTACCCTG 
TGATAGACACTTAACAGGATACTCGGGGACCCATGGTAATACATCCCTGATAAGGAATAGACCTCACAAATGAACTACTTGCCTGT 
65 TAATTCATTTAAAGCCTGACTGTACAGTGAAAATTCTCTTAAATAAATATTTGATAAGTGAATCAAATTCTGGCTTACTAAATTGC 

CAAAATATAATGACTGCCTGCCTTGATAAAAAGAATAATTACATTTAATGAATAAACCTGCCAAGTACAGATATGCCAGGTGGCAC 
CTGCTGTTTGCTGCTCACTTCTCCCAACAAATAGCAGCTAGGTGCCACCTGCACACCAATAAGCTGAGTTTTTCACTTACGGAACA 
AAT AACTTT CAG AAGTC AATTTTAT AGT TTCTGC CTTG CCCTTTGTTAAAAAAATACACACACTTGAAG CAATG AACTCATGAATT 
GTTTTCATCATGCATTTCCACTTGCCTAAATATAAAGGGTCCCAGGTAGATACAGAAATACCTGGTTTGGCCAAACTTGGTTTGAA 
70 TAACTAGACATGCTAGAAAAGGTTTTCATTTTCCTGGGATCTGAGTGGAATATGTTAGAAAAGGCATGCTTTCTGAATTCTCTATG 

CTTAAAACATTTCTAGAGCAGTGCTTCTCAAACTTGAAAGAGCATGTAAATCACCTGAGATCTCGTGAACATACAACTCTGCTTCA 
GACCTGGGGGGAGGCAGGAGAGCAAGCATTCCTAACAAGCTCCCAGCTTGTGGAGCACAGAGCCGCCTCAGGCAGCAGGGCAGTGC 
AGCTGAGCAGTGACAGTGAACAGGGCCATTCAGAGGGCTCTCCACCTGGGGCTTAGGTACGACGGGAATCCCCACTGGACAGGCTA 
GGACTTGCACTGTGGCCATTGTTCCTCCTCCTGCCCATGGCTGAGTCAGCTTCTCAGTCCCTTCCAGGATACACTGAGAGGATTCA 
75 GGGGCGGTCTCGCCTCTGCCCATATCCCCACGTTGGTGAAGTACCACTGGCGCCATTTTCTAATCAGCTCATCGGCACCAGCACGT 
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cacttcccctgttgtgcagctcagttttatatttctgactcgggtgtaatagtaacatcttccccaccaatgtctcagggttattg 

tgagaaccagagaggagagaggtaggaaggaagcaggaaatgcagggtgcaaatacaccacattattattctaaataatgggattt 

TTAATAACAAAGACCAAGAAGATTGTCTGTGCCTATCTAGTTCCCATCTGTAAGATAAAAAGGTGCAGTCCCTGAGCCTCCTAAAA 
ACAGCACCCTAATGGCACTGCTCCTCCCAGGTATGATTGCAGTAGACCTACGTCAGTTCTTGCAGTTCAAACACATTTTTTCACTT 
5 TCTTCTGAAATGCCCTCAAATTCTATGACATAGTATCCATGAAGACTTCCCTTTTTACCCAGTGAAGTTACTAGAGGGGGTTCAAA 

CCTTCTTACAGAGGGTTCCTAAAATGGGAGATCTGTGGAGTCATTGGGATTAAAAATTAAATTTCAAATTCATGACATCAATGTCC 
TCATCCCAGTTAAATAAAAGTAAATACAACCTTGAAGAAATTTGACCTACTCAGCTGCAATAGCTGTTGACCTGCAGAAGGCAAAT 
GATGGACCCCGGCCACGCAAGAACACACATGGCGTGGGCTGCGTTCTTGTGCCCCAGCTCCATGGACGTGTCTTCTTAGCTGTGGA 
CCCCTCCAAAGGAAACTGCTTGAGTGGAGTGCTCTGTATTGTCACTCCTGGGAATGCTCTCTTAACACCCCCATGCCTTGTGCTAT 
10 GTGTTCATACCAGCATAGGCACTCAGAAGCAAAAAAGGTTTCCAGTGAAATTTGTTTGCAGGCAGGTATTAAGACATCAGACACTG 

CAGGATCCAAGTGAACCCCTGCCCGCCTGCCTGCCTGCCCTGCTCTGCTCTGCAGAAGGGCATGTGTCTGTAGCAATCTGCCCTTT 
CTGTCTGCGATGGGCAGAGACCCTGGCTCTGCCTCCTGTTTTCCCTGTAGCCCTCCAGACCTGGGGAGAGACATGGGACTCCAGCA 
CCTGCCCAGCACGGAAGGGGGTCTTTCCCAGGTGTAAGTGTAGGGCTGCATTCACTAATTTAGGGTCATACCACAAACACTGTTGT 
GTCACCAGGATGTTGTCACATGCTTATTGTGAGCATTTTTGTGACATGAGCTTTCTCCTGAGAGGCCACCCTGTCCAAATGAGAGC 
15 TGTAGTTGGAGGCACATCCGTCTCATGCTGCCTGGGTCTCCCTGCACCAGCTCACTCTACTTTTCCTTTTTATCCACTTGGAGTTA 

AATGCACACATTTATGCACAAGTGCACAGAAGGCCCAGAACTGTTCCTAATAGATAATTAAATGATCTCTCTCCAGTGGAAACTCT 
CCTGGGCTACCTGGCTGCTAGCTGTTTTAGCCTCTTCATCCAGTATTGATTTACATGCATCGGTTTGTAACTCAGACAGTATAGTT 
AGTTAGTTTGTTTCACCATCACCTTCCAACCTGCTTACGTTTAAACTCCTTCTCTCTGCTTAGCTAATACAGATTTCTGTAAGGAT 

ttggagaaataccagatacctcctggttagtatcaggacctctccattggcctataattgaacatcactgtaaattagtttcagct 
20 tttatagtaatgcatctaacccgccagcttaaaaaaaaagtgatgataatcatgaaattcaagtgtcaatatagacttttaaatct 

ggtgtggatgttaatagtgccagatatgcttctgtgtaatcatttttgagaagtgctgtcttctttaccataatcacattaatcaa 
tcgggaaatggttaaatagacattttaatacattgttttttcctgagaaaaaaagtgactccaggaaatatgttgttacaatatct 
caacaccaggaattgtggtcacatagcattcttcttctaaataaagcatttgttttacaaaagagtttcatgtttacttaaacgtg 
acaaatgtatcactcttcgaagtgagagttaaatgaaatgttccctgatttagattccaagacctgtgactactcagtaggacaat 
25 agcatatttcttttactcagatacctgtttatccctttgtcagctccagaatggagacacaggtgctgccacacagaggagagggt 

caggtgttttcttagtcacaaatgcagcagtctcacccctgaaagaattccttcataacaactaaattgcacctcttagaatacct 
gtacttaaaatataatttgtcttctatggatatagacaaataatagcttaaatgttttaggatttgtaaagaaagaaaaagctaga 
aatctcaatgcaactctgacttgtatgtcctgccataggaaggtttgggacttttctttggaagatgggaggcttccttcacagtt 
tcttaacttctcattttattcaatctttctccatctctctctctctttctctcatcctcacgctctctgtctgtctctctcctgat 
30 ttgtctgcttagggacagacaggtaatggagaagaaattgaaagggaaaatacagggaaaatgtaaatgaaaagaagttattataa 

ctgttataatgaagtgcctttcatttaaatataagaatgtaacgctgaaatgaacttgtgatcctgaaatgcatttttaatgagtt 
tcctttttattttgctgcttcagtggcatattttaaagaccctttgaaaaaagccacattaaaaaaccccaccaaatgccacaaca 
cgcaaaattggatattggtttattccaaaactgctgatcaggaagagtggctcttcatcacaaaatgttgcagtcactttatttaa 
atgagtttgaatttgcattgtgatgtgccattctgatttagggaaaaaaaattagattttcagatcaaattgacccagccagtgaa 
35 gcgttaaggagctggcaggtttagtctgaaagcctcatgttctatcaaacctgcagccggtggaagtcaccaggcccccgtgggaa 

acaactttctcgtagcatcgtcctcatgtccccacgctgagtttagttctcaccagctctcctctctccgtcccaggagaacggcc 
cttccagtgcaatcagtgcggggcctcattcacccagaagggcaacctgctccggcacatcaagctgcattccggggagaagccct 
tcaaatgccacctctgcaactacgcctgccgccggagggacgccctcactggccacctgaggacgcactccggtaggtcccctgga 
tgcagtccggggctgtctgggtgtcccgggattcctccactctgcccgcctgggtcccggattgtgtccttgctggctaaccctga 
40 gtccctcccagctcgcagtcctgcatcgggtgtgagctgttgcttctttgacattgccccatcccccctccccatattctcctttt 

cccactgcaccagggagattgggcgcaggacccccatgcacatacacacacagaagtctcaccttaggtagcatgtttcagaacag 
gcctcctcatcccgtttgtcaggctggtatggtttccctaaaggattttgcgggaaatgttttcaccaagtgtactgctaagaccc 
aaaacgttttcaagtacaattctttctgttgttaagtcccgctttggagtgttttacacaggtgtaatggatagcttttttgcaga 
gctggtagagaagggtgatttagggcgcacccacccagactgagccccgtgtggctctcacaccaaaaaccagccaaggccacagt 
45 tacagaggccagtctggggctgttaccagattttagacagcagcctttctctttgaattagacagttaaagtacaacccacataat 

ctggagtcttgacaagatcatcataggcataaacgctctatcattctcaaaacagtctcagcctgcaaagttcaaatccactaaag 

TTTGGTT AGAT C CTCTG C CTCCTG AG AAATGGTC CTGGGTGTTTCATTATCCAGCAGTCCCATAATT CTACAGGGC AG AGGAAGAG 
AGGGCTCTTGGCCGGCCTGTCATGGATCATGTTTGCCTACAGTGTGGTCTATACAACATGACATGGCACAGGTCTCCTTCATACCG 
TCCAGTTGGGGATATTTGCTGTAGCATACTGCATGAGACTTCGGAGGCGAAAGGTTGATGGCTTTTGTCCTTCCCCTCAAGGAGCT 
50 TCCTGCCCCAGCCAGCCACCAGCCAGGGCCCTTCTCCAAGCAGCAGCCTCTCTAAGCCGGTGCCCTGGGGGATGGCAATGCCTCAG 

ACCAGCTACTCCTCACCCACCCTGGGTAGCAGGATAAGGAGGAGCCTCCCTCAGGGAGGCAGACGTGTGTTCTTTGTGAAATATCT 
GCAGCGGCCCAGGCCATCTCTTCCCAAATGTGATGCGTGTATTTGATGGTTGAGGGTTTTAGAGGCTGCTCATTGTGTCCATCTCT 
TTATCACACATTTACTGAGCACCCCTGGGTGCCCATTCTGCACAGAAGACCTCAGGTGCACACAAGGAAAGCACCAATGTGTTACA 
GGAGGCATGACAGAGTGTCTGAGGGGACAGTGGGAGCATAAGGAAGGGGACAGTGGGTCCTGGGGTGGAAAGTCAGGAGAGACTTC 
55 CCATAGAAGGGAGGGGCTTCTGAAGTACATGCTGGAAGGCGAGTGTCTGAGGTTTGCTTTAGAGACATTCTAAACTAGTGTGTGAG 

TCGGCAGTAATCCCAGAGAGGGGTGCGGCACCCATGTTGGCAAGAACTCGGTCTCACTCCTGGCAGGTGGTCCCTGCAGTAGTTCA 
CCCAGTTGGCTGGAGACAAAAAGGAGAGGAGTCACAGGGGCTGGTGCATCACCTCCTCTCCATCCTGACCTCCTTCCTGGCGGTGC 
ACATGGAGAAGGATCCCCACATGCTCGCCATCAGAAAATTGTCATGATTTGGGTGATTTGACTTCCTAAAAACTTCCAAGAAAGGA 

gctataccaagctgaggagttgcttgcccgagagggcgggcagatcagcaggggggccatggagtgggacacttgccttgttacag 
60 agggacagggagaacaggtggttcccctgagataggaagacagtagcatgacggtgagcatctttaaatgttcacatgggtgatga 

gcatgtatggtggtcccacctggagacaaaggtggtacctgggcctgataagcaaggcccatggaggcctcagctaagagaactgt 
gcagtctgtctgccatgctaaccagtggtctaggaagaagcttcacatctgttgtttctaaggagccatgtagacatagacacagt 
tggcagcaatattgccttgggttagtgggaagcaccacttcccatgtcagtggaaaacacagacactcattcttaggttgacacca 
accataggtcatcatcactcctagattactctgattgcaatggaatctctcatgcccatcagtccttaaaagcagagctgctctct 
65 ttcctttcttgttgtggagttaggaacatgtagtggagtattttatgttattctggctccaggcctatgtatttcatttgaggcat 

gatggtttcctattctaagtaccactaagtattgagtagttataaaatggtggtagactttggactgtgtatttctattctggatc 
cacggatgagcaagtggagaaaacccatcatggatgcagggctgctggggatctgtctgtccgaaaatgctatagagacacacact 

GCTCTTGGGGAAAAAAACAGTGATGATTTCTTCAAAATGATTTCACTGAAGTGAAATAAGGACTTTGGCCTTGCTCTGGCAAATTC 

aaatgtggccacactctactccattgtggaatggtgactcccctgtcccatgaaaaaccaggatcaacatcacagctttctctagc 
70 aactggtggtggcctgaggtcttatgaactagcatgttagcagggatagagttagggaatttgtccgatgctgacagcaagagggt 

GCTGGGGGAGCTGGAGGGGTGGAGAAGTGATCTCCCTTCCTGCCTCATGGCTTCCTTTGGAAGTTGCAAGCTTAGAATTTCTTTCC 
CAAAGAATATTGGACTATGCTTCAAGAGACACTTGAGTTCAGTTGCTTACAGTGAACATACTTCTTATGTTCCAGAGTTAAACTCA 
ATCATATTTT CAG AAAAATAG AT ATT CAG ACATC ATGTCAT ATTTACAGG AAG CT ATTTG ATCATGGAATTTACTG AAGTG ACAG C 
TTTTTCAGG AAAG GGTAT CG AGTGG T TATCT AT ATCCT ATT AATTT C T AAAAG CAATG CT CAATAAAATGTG CAATTTTAGG CAAT 
75 ATTCTGTGTTTCAACATTATTTCCTTATGTTGGGGGTACATCACTTTATATAGATAAAGAAAGATCCTTTTCATTCTCTATTAAAT 
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GGTCGAGAAGTCAAATTTTGGCTTTCATGTTGGTCTTCTTACTGTAGCTTCTGTTCACCTAAGAAAGAGATTTAACCAACATAAGC 

TTTGGCTAAACCATTGTACCAAACATTTCTATTTGGATGCTCTTAACTTTTATACAATACTTTGAAATGTGTTCAATAAAACAACA 

TGAGAAAGAAGTAGAAGATTCrGCTATTAGGTTGGAAATTGATATTCCTTACATAAGTGATTAAAGATACTTTATTCAGTTTATCC 

cttaaaatggtatctactgaagtccttaaacttaggcatgatattaattcctggctagtctttctttttcctaaaatatcactcaa 
5 taaaatccaagaaggactaaaactcattatatagaactgcactgcccaatacagcagccactagccacatgcagtatttttaatta 

taataagttaaaattaaacaaaattaaaacttcagccctcagtggcactagccacactttttgtgtccaacagctacatatggctg 
gtggctgccatattggacagcactaatagagagcatttctatcatcataggaagttctgttgaacaaggctgatctggaagctaca 

CCATCCrAAAGCTCTTTGGCAAGAAAGCAGAGCTTTTCCATAAGCTCGGTTTATGAACAATATATTTTGTATTTTCTATGTATATG 
TATATGAGAATACGTATACATAGAAATATATGAAAATACATATACATATAAATATACATATACATAAAATAGAAATACATATACAT 
10 AGAAAATACAAAATATTTTGTATTACATATACATATGCATGGAAATACAAAATATTTTGTATTATATAATGCAAATATAAGATATA 

tttatattatgtaagaaaatacatttgtgcaataaaacgcttatttcattcaagcatatttgtccagcatggtttcttagagactg 

AAGTTACCCAGTTTAGCACCTGGAACTGAATTCACTCTGGCTGTGTTAGATGTAGCACCAGCGTCATGACAGATCCAGCCCACAGC 

ATAGACTG aggc ct act ctggaggcaaatctg c agacaatgtgg cc aac acatgggccttcct cac atctctgtccagtcg ctggc 
atccacgttataacacagcagtggctcgttttctccagttaaaggctaggcttccgtgattgaagcaggagagaatttggtagtca 
1 5 gtaaagtagacaaactaagacaaaacaagagtcgcatgagttcttggtacaattaaagaaacccttggccaccaacgtttttaaat 

gcattccccttacacagaaggctggcatttaattggggtcttgaactcaattgtgttttctgcagttggtaaacctcacaaatgtg 
gatattgtggccgaagctataaacagcgaagctctttagaggaacataaagagcgctgccacaactacttggaaagcatgggcctt 
ccgggcacactgtacccaggtaagcgctgctgctcggaggccagcctggtgggctctccccccagcacggtggggaaggagggcgc 
20 tctgcatgcagccttaggagcagagccttgggcctgcttcctgccggggctaggagggagggaagtttttggccaatagcatcagt 

ttcaccagaagcacgttgtgcttcccagctttctaggtcctcatctgaccagagagagcttgattttaaaacccttcccacttcca 
atcgggagaaactcctaggatagcagtgaccttgaaagttttggggttgttttttggatgttggtgattttaaaacaacaacaaaa 
aaaacacctcaagtagtgatatttctttgtaaacaaaataaaatgtaaaatattgttttgaaacaattttttaacaaagttgatca 
aataagaactttcaggctgtgattttaagcatcagttcagactgagggcagggtatccactcctgcatggagtgtgaggttgaagt 
25 ttgttggaagcccctggtagttgataatattgaggttgttgaaggatgagaggaaaggtcgcttctttcttaggagctgtgatgct 

ccactgtattgcataacgagatagcacttgattcagaccccagagcctgtagaataaatgatgtggagagagtattgaaaaaggct 
ggatttatctgggggaatggcaatgttataaaaggttcttccctaattttttaagagataagcaatttataaagagatcaaataaa 
actaatctctttcaaaacagtattcatttagcactacccctggaaaaatcatcactagactgtgagtcgaaatttaacgaatggag 
gaaaatttattaagcctcattcacctttcggactttaacaaatggttcaaaagggaaaattcaccagagtaccctcagattattaa 
3 0 tggcagatgagagcaggaaaaaagaatgttgagaatggctaaaaattgattccaattagtcttggcatggagaggcaacatctcac 

ctggccagagccctgcagccagagtgctgtctcctctgccagtcagccagggatctggggcttacaggcgattcctccaggcctca 
atcttctcacctgtgaaatgggaagataccattaaattgtcatttggcttctttcaaaatctcaggtctagaatggaaaggcattg 
aaggtgagtggaagagaagaaactggatgttaaaataataataatgtaacagttattaattcacatggccagaccccagggcagaa 
gactaatggacgagaggatgattatgttcctttgaaataaaatgtcaacattcaaatattgtttttttctgtaaaaaataagtgaa 

3 5 tgggtcttggaaggaagtgctcctaatgatgtagtttacatattaatgcttaataaaccattttatttactcaacaaatattcact 

gaggacttataatcaataataccaagccctattgaatacagtaatctaatatacacatagaattgaaaagacaaaatgaacaaaag 

aaacagacagtatatcatttctgtttcctccactgttttcattactaaagaaacaagctgcagtacacagccggctgagagctgct 

tccgggggagcaggagaagcagcactcatttcactgagacctgggtttgagttctctgtttttgaatgtgacccagagctcatcgc 

ttaaatgcgactgataattcgtgcctggccaccctcatagcagcgctctgaaagaaacataaaggagtggatacacgtgtgagcag 

4 0 gagcctagacatgtgtcaggtacttacctaaacatggatgtttaggtcactgacatactgacaccatcaagctaattcttctctat 

tggtctctatgtcagtaaggctacgtgccagtaatgtgtattaaatattaccctgtggtgagtatcaatttcaccctaaaatgttc 
atttattccctttggtggttaagttacttggactaccacagtgatgcctctatgtccccacactcaggaggtatgaaagcgtctct 
aggaaggagcagtggtctggtctcagtgtggcagcagacaaagccaggctcgcacttaattacattgaattatttctgtctggtat 
ggcctcaaaaggtgcaaaatgatcataaatatctttcgacagtcacctttggtttttgcccttgccagcacctggcccttgtaggt 
4 5 gctgctggtttaaggaacttggagtattaaggggatccataaaaggactttgacagaagtcttcctgaactgtgcttagggccagg 

aaggcaggcaggggcttggtcatttcagctgtgctgtacccggatgagtggaaactgtgccttctgatgcatctctcctcctctgt 
tcccctctaagaaccccttgtctgtgctcagatggatgagcaagtagtctcttctcccaccccaaaaacctccttagattgggtgg 
attcagtaaaatcaaagcctcagttaggcaatataggaaaagatgaatttttgtgaatataattttctttagtaaaaggcttttgg 
tcacctcttataatttctcaatgtctttatggaaaaaataagtttctcttgagcctttggtgcacaaacagagtcaccagcccttg 
50 gaggtgcatgcatctaatgacagagcagcctgtgactcgcgagcatcaggctcacttgttccttgctgtgattgtctctggggggt 

ggaggcttttgggaggccctgcgccatggtgcagaggaagacccctgacctctgggagccctgggcaggctgtgggtgtggcttgg 
cagagaaggatggacatgtcaggaagcatattagcttaatagatgaagtgtgtgaccagtgtaattgggttttatggatttatatt 
tatcttgcatataaatcagggtgtggcctatatatgtttgcccatttaataaaaaacacatattccaaatgttaaaacataaaata 
taccagcaacaatagccaatttgaaatatatgttttcaaagtaacattcataatagcaatgaagacataaatacttagaaatgaag 
55 aaaaccagcaagccatagtgaggcaagaaagaaaacatgggagattggagaggtagagaggtctggatgccgtccatgggcctctg 

cccaaattagtgtatcatttcaacataaaactggcttgtaaattttactggaatctggtaaccatgtatcataaagtatctggata 
tatacatgagataattggcaactttttaaaagaagaataatgtcaagtgatgtatgaaaatgtagctgaaatggatggaactcttt 
gaagaatagacaaacaaatcaataatagagatggataccctactgaagaccccatgataaatcagcatgaaatatccgaggcagga 
ggaagcataaggcaggaacggtattggaagaattgatcaggcatttaagataatcagtttacattatcatctccttatacactagg 

60 ATAAATTG C CGGG AAATG AAAGAGTT ATATTTTT ATAACTC C AACCACAAT AACT G ATGTAAAT AT AG ATCCAG CTATGCAGGATA 

caaagttgtatcttcaattatggaaagagatgacatagaacaattgagaatgactagaaatggcccacacatcagcatttacctcc 

ataatttctaaattttctacagcagtcaggggtgctttgattttcaggagtttgttgtatgctcagggataaggggctctgggttt 

ttcctccacattgcccagatctgctgtaggctcttgggggccacatttttgtatctccgttcactgtgctggtccatgaagtcaga 

TGTT AG ATCACACAGTTCTTTG CGTCTC AGAGGGCTGCTGTTAGGGACTG ACT GAGGT AGCAG ATTT GGG AGTATTATGAAAAGTT 
65 AAAAGGACTTGTCAAAGGGACATCAATACTTAATCCCAGTCCAGCCTCTGGTGATGGTGGTGGTGCCTGTGCATTTGGACTTAAAG 

AGGATGATGTGTGGTGAGCAGCTGTTGGAGGAAGAAGCATTTGCAGGTGGCTGGTCATTGGCATTGCTCCGGCTGCCTCTGCCTGT 
CTGGAAGTGTTGCTGGGAAGATTAGAATTAATCTCTAGGAAGGGCCTGGCTCTTGTAGGCACTTAACAAATGTCAGATTTAACATT 

ggacgcgactgaaccctttaaacataagcctttctaaactggcctctctgtctttgactttagtcattaaagaagaaactaatcac 

AGTGAAATGGCAGAAGACCTGTGCAAGATAGGATCAGAGAGATCTCTCGTGCTGGACAGACTAGCAAGTAACGTCGCCAAACGTAA 

70 gagctctatgcctcagaaatttcttggtaagagttaaatgtttgctgtctcttaaaaaaaaactatgtgggtgttttagatgcaag 

tagaaatgagttgagggtggaagaaagggaaaaaaatcttattttttcaaaaggaaaaattggtaagcttaacattccttaaatat 
cttagaattttttccaataagtatcttaaaaataacaaacctcccatcagtttttcctagatttgattttgcagcatctggggcct 
gccctgtgatctgcctgtggacatcgctcttaggggcggctgcaccagcgtgcacagggtggagagtttgggcctggctcgtccgg 
gggacaccacactgcaggacactccaggcctggccggcttctcagagcttcagatcctcatttttcatatgaagctcctaatgctc 
75 cccttatgggggactctgaagggttaatgggaggaatcatacagtgactgacccctgagaagtgtccagtgaagacagggcttagc 
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taggattgctgttttgcctaatgctctgcgggattaaaaaaaaaaaagaagaagaacaagaccattcgtctctctaggagcattgc 

CCAGAGTAGGTATTAGACACACCAACACCACCATCCAGCCAGACGCTGCAGGGACAGTGAGCCAGGGTCCGAGTGGAAAGGCGCTA 

ggcttgggaaccagctcagagtgaatacagagccaccgccaCtcaccaactctgtcagcttagtaaaatggctctgcccctagagc 

CCTGGrTCCATCCTTTAGTATCTCACAGGGTGATTGTGAATATCCCATGACTCCAAGATTGAGAAAACGTTTAGAATCCCTCGGTG 
5 TGAAGGTTAACTCTGTCCGGAAAGAGGACCAGTAAAAGCTTCATGAGGCTGAGATGCACTTTGGAAGAGGAATAGAGTTTCAGCAC 

ATTCTAGGTGTTGGAGGAATGGGGGAATCTAGGCAGATGTTTAAAATCAATGAGAAACCAGAATGCTGACCATGAGGGTTGGAGTG 
GGGGCCTAAGGACATGACGGAGGAGCAGGGTGTGTTCCCAGCTTAACTCAGGTACCCATGGGGAAGCAGGAAAAGTGAAGGTGTCC 
TAGGCAGCTCTGCCACAGGATGAATGGCTTCAGATGCCAGGTGAGCGAGGGACCCTTCATTCAGTCAGCAGGAAAGAAGCACTGGC 
ATATTTTTTATGAGAACAAAGGCTAGGATAGTAAAGACAGCAAGTACCAAAAAATGACTGGAAAAGGGAGACTGTGGAGGCAGTGG 
10 CAGCAGGCATGGAAAGAAGGGCTTGTGAAGGGGAAGGGGTGGTGTCAGAGGAACATAGGGCTGGGGGCAGGGATTAGGTGAGGGAA 

ACCATGAGTCACACTGATTCTAGAGTAGTGTGCCCTTGArGAAAAGGATAACACCAGGTTCTAGGAAAAGATGGGGTTCTGTTTTT 
GACGTGTTGATTTTCAAGGACTTCTGGTGTTTGTGACACATGGGGAAATTGTGGTGGGAGAGAGGTGGGGCCAGAACAGGGGCTGG 
TGAGGCCAAGGGTCCCAGAGGGCACCTGTTGACCTGCAGGATGACATGAAGGGGGAAGGACAGAGGCAAGGCCAAGTCCTGGGCAC 
CAGCCTCCCTCTTGCAGCTTCAAATAGGGCTCCATTTTGACCTTTTGATTAATTAGAGGTTTGTCATAGGTTGGGGGTTGAGAGGA 
1 5 GCAAGGGAGAGAAGGATTCAGTGTACAAAAAGAATGAAAGCCACTGGCTGAGCCAGTGGGGAGTTGTCCACACACACATGAGCCTT 

TGGACCATGAGAACGAGGGAGGCCTTGCCrTCCTGAACGGAGTAGGAGTGAGGTCCTGTGCTGAGCGTAAGCAGTGGGATTCCCAC 
AGCACTGGGCACAGAGCCCACGGGCTGCCTCCTGAGCAGCCAGCATCTGCCTGGGGTGGACACAGTGACAGAGAGATGGGTGGTGA 
CTGGGGTATGGGCAGAGATAAGGCAGCAAGTGTGTGCAAGGGGAGTGAAGGGTTACTGACCTTAAGAAGCAGGGATGGCGTCCTCT 
GTCAGGTGAGGAGCCTGGAGAATGCTTTGGTGAATGAACGTTTGCAGCCCCTTTTAGCTTTTGGAGACTTGAAACCAAAGGAGAAA 
2 0 TTCATCTGTGAAACTCTACTGGAGCCACTCCCCAACCCCCACCCTTGTGAGACCACAATGTGGGCGTTGGCTTGAGATGCTTCTGT 

GTTAGTAGAAGAAATAAACAACACAGTGCTCTGATGAGGCAAAGCGAAGATGAAAAAGGAGTTCCCAGGGGACATAGTAGGAACAG 
TGG ACGAGGGT AGCAG AAGAGGAGTTTGGAG CAAAAG ACT CACAAG CAG CTGCATAATCTGTTGG TG CTTGG CAGTTCATTTGT AA 
AAATGATGCCTCTTCC 

2 5 HUMAN SEQUENCE - mRNA 

GAATTCCGGCGTCGCGGACGCATCCCAGTCTGGGCGGGACGCTCGGCCGCGGCGAGGCGGGCAAGCCTGGCAGGGCAGAGGGAGCC 

CCGGCTCCGAGGTTGCTCTTCGCCCCCGAGGATCAGTCTTGGCCCCAAAGCGCGACGCACAAATCCACATAACCTGAGGACCATGG 

ATGCTGATGAGGGTCAAGACATGTCCCAAGTTTCAGGGAAGGAAAGCCCCCCTGTAAGCGATACTCCAGATGAGGGCGATGAGCCC 

ATGCCGATCCCCGAGGACCTCTCCACCACCTCGGGAGGACAGCAAAGCTCCAAGAGTGACAGAGTCGTGGCCAGTAATGTTAAAGT 

3 0 AGAGACTCAGAGTGATGAAGAGAATGGGCGTGCCTGTGAAATGAATGGGGAAGAATGTGCGGAGGATTTACGAATGCTTGATGCCT 

cgggagagaaaatgaatggctcccacagggaccaaggcagctcggctttgtcgggagttggaggcattcgacttcctaacggaaaa 

CTAAAGTGTGATATCTGTGGGATCATTTGCATCGGGCCCAATGTGCTCATGGTTCACAAAAGAAGCCACACTGGAGAACGGCCCTT 

CCAGTGCAATCAGTGCGGGGCCTCATTCACCCAGAAGGGCAACCTGCTCCGGCACATCAAGCTGCATTCCGGGGAGAAGCCCTTCA 

AATGCCACCTCTGCAACTACGCCTGCCGCCGGAGGGACGCCCTCACTGGCCACCTGAGGACGCACTCCGTTGGTAAACCTCACAAA 

3 5 TGTGGATATTGTGGCCGAAGCTATAAACAGCGAAGCTCTTTAGAGGAACATAAAGAGCGCTGCCACAACTACTTGGAAAGCATGGG 

CCTTCCGGGCACACTGTACCCAGTCATTAAAGAAGAAACTAATCACAGTGAAATGGCAGAAGACCTGTGCAAGATAGGATCAGAGA 

GATCTCTCGTGCTGGACAGACTAGCAAGTAACGTCGCCAAACGTAAGAGCTCTATGCCTCAGAAATTTCTTGGGGACAAGGGCCTG 

TCCGACACGCCCTACGACAGCAGCGCCAGCTACGAGAAGGAGAACGAAATGATGAAGTCCCACGTGATGGACCAAGCCATCAACAA 

CGCCATCAACTACCTGGGGGCCGAGTCCCTGCGCCCGCTGGTGCAGACGCCCCCGGGCGGTTCCGAGGTGGTCCCGGTCATCAGCC 

4 0 CGATGTACCAGCTGCACAAGCCGCTCGCGGAGGGCACCCCGCGCTCCAACCACTCGGCCCAGGACAGCGCCGTGGAGAACCTGCTG 

CTGCTCTCCAAGGCCAAGTTGGTGCCCTCGGAGCGCGAGGCGTCCCCGAGCAACAGCTGTCAAGACTCCACGGACACCGAGAGCAA 
CAACGAGGAGCAGCGCAGCGGTCTCATCTACCTGACCAACCACATCGCCCCGCACGCGCGCAACGGCTTGTCGCTCAAGGAGGAGC 
ACCGCGCCTACGACCTGCTGCGCGCCGCCTCCGAGAACTCGCAGGACGCGCTCCGCGTGGTCAGCACCAGCGGGGAGCAGATGAAG 
GTGTACAAGTGCGAACACTGCCGGGTGCTCTTCCTGGATCACGTCATGTACACCATCCACATGGGCTGCCACGGCTTCCGTGATCC 
4 5 TTTTGAGTGCAACATGTGCGGCTACCACAGCCAGGACCGGTACGAGTTCTCGTCGCACATAACGCGAGGGGAGCACCGCTTCCACA 

TGAGCTAAAGCCCTCCCGCGCCCCCACCCCAGACCCCGAGCCACCCCAGGAAAAGCACAAGGACTGCCGCCTTCTCGCTCCCGCCA 

gcagcatagactggactggaccagacaatgttgtgtttggatttgtaactgttttttgttttttgtttgagttggttgattggggt 

TTGATTTGCTTTTGAAAAGATTTTTATTTTTAGAGGCAGGGCTGCATTGGGAGCATCCAGAACTGCTACCTTCCTAGATGTTTCCC 
CAGACGCTGGCTGAGATTCCCTCACCTGTCGCTTCCTAGAATCCCCTTCTCCAAACGATTAGTCTAAATTTTCAGAGAGAAATAGA 
50 TAAAACACGCCACAGCCTGGGAAGGAGCGTGCTCTACCCTGTGCTAAGCACGGGGTTCGCGCACCAGGTGTCTTTTTCCAGTCCCC 

AGAAGCAGAGAGCACAGCCCCTGCTGTGTGGGTCTGCAGGTGAGCAGACAGGACAGGTGTGCCGCCACCCAAGTGCCAAGACACAG 
CAGGGCCAACAACCTGTGCCCAGGCCAGCTTCGAGCTACATGCATCTAGGGCGGAGAGGCTGCACTTGTGAGAGAAAATACTTATT 
TCAAGTCATATTCTGCGGTAGGAAAATGATTGGGTTGGGGAAAGTCGGTGTCTGTCAGACTGCCCTGGGTGGAGGGAGACGCCGGG 
TTAGAGCCTTTGGGATCGTCCTGGATTCACTGGCTTGGGGGAGGCTGTTCAGATGGCCTGAGCCTCCCGAGGCTTGCTGCCCCGTA 
55 GGAGGAGACTGTCTTCCCGTGGGCATATCTGGGGAGCCCTGTTCCCCGCTTTTTCACTCCCATACCTTTAATGGCCCCCAAAATCT 

GTCACTACAATTTAAACACCAGTCCCGAAATTTGGATCTTCTTTCTTTTTGAATCTCTCAAACGGCAACATTCCTCAGAAACCAAA 
GCTTTATTTCAAATCTCTTCCTTCCCTGGCTGGTTCCATCTAGTACCAGAGGCCTCTTTTCCTGAAGAAATCCAATCCTAGCCCTC 
ATTTTAATTATGTACATCTGTTTGTAGCCACAAGCCTGAATTTCTCAGTGTTGGTAAGTTTCTTTACCTACCCTCACTATATATTA 
TTCTCGTTTTAAAACCCATAAAGGAGTGATTTAGAACATCATTAATTTTCCAACTCAATGAAAATATGTGAAGCCCAGCATCTCTG 
60 TTGCTAACACACAGAGCTCACCTGTTGAAACCCAAGCTTTCAAACATGTTGAAGCTCTTTACTGTAAAGGCAAGCCAGCATGTGTG 

TCCACACATACATAGGATGGCTGGCTCTGCACCTGTAGGATATTGGAATGCACAGGGCAATTGAGGGNCTGAGCCAGACCTTCGGA 
GAGTAATGCCACCAGATCCCCTAGGAAAGAGGAGGCAAATGGCACTGCAGGTGAGAACCCCGCCCATCCGTGCTATGACATGGAGG 
C ACTGAAG CCCGAGG AAG GTG TGTGG AG ATT CTAATCC CAACAAGCAAG GGTC TCCTTC AAG ATT AATGCTATC AAT CATT AAGGT 
CATTACTCTCAACCACCTAGGCAATGAAGAATATACCATTTCAAATATTTACAGTACTTGTCTTCACCAACACTGTCCCAAGGTGA 
65 AATGAAGCAACAGAGAGGAAATTGTACATAAGTACCTCAGCATTTAATCCAAACAGGGGTTCTTAGTCTCAGCACTATGACATTTT 

GGGCTGACTACTTATTTGTTAGGCGGGAGCTCTCCTGTGCATTGTAGGATAATTAGCAGTATCCCTGGTGGCTACCCAATAGACGC 
CAGTAGCACCCCGAATTGACAACCCAAACTCTCCAGACATCACCAACTGTCCCCTGCGAGGAGAAATCACTCCTGGGGGAGAACCA 
CTGACCCAAATGAATTC 

70 HUMAN SEQUENCE - CODING 

ATGGATGCTGATGAGGGTCAAGACATGTCCCAAGTTTCAGGGAAGGAAAGCCCCCCTGTAAGCGATACTCCAGATGAGGGCGATGA 
GCCCATGCCGATCCCCGAGGACCTCTCCACCACCTCGGGAGGACAGCAAAGCTCCAAGAGTGACAGAGTCGTGGCCAGTAATGTTA 
AAGTAGAGACTCAGAGTGATGAAGAGAATGGGCGTGCCTGTGAAATGAATGGGGAAGAATGTGCGGAGGATTTACGAATGCTTGAT 
GCCTCGGGAGAGAAAATGAATGGCTCCCACAGGGACCAAGGCAGCTCGGCTTTGTCGGGAGTTGGAGGCATTCGACTTCCTAACGG 
75 AAAACTAAAGTGTGATATCTGTGGGATCATTTGCATCGGGCCCAATGTGCTCATGGTTCACAAAAGAAGCCACACTGGAGAACGGC 
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CCTTCCAGTGCAATCAGTGCGGGGCCTCATTCACCCAGAAGGGCAACCTGCTCCGGCACATCAAGCTGCATTCCGGGGAGAAGCCC 

TTCAAATGCCACCTCTGCAACTACGCCTGCCGCCGGAGGGACGCCCTCACTGGCCACCTGAGGACGCACTCCGTTGGTAAACCrCA 

CAAATGTGGATATTGTGGCCGAAGCTATAAACAGCGAAGCTCTTTAGAGGAACATAAAGAGCGCTGCCACAACTACTTGGAAAGCA 

TGGGCCTTCCGGGCACACTGTACCCAGTCATTAAAGAAGAAACTAATCACAGTGAAATGGCAGAAGACCTGTGCAAGATAGGATCA 

GAGAGATCTCTCGTGCTGGACAGACTAGCAAGTAACGTCGCCAAACGTAAGAGCTCTATGCCTCAGAAATTTCTTGGGGACAAGGG 

CCTGTCCGACACGCCCTACGACAGCAGCGCCAGCTACGAGAAGGAGAACGAAATGATGAAGTCCCACGTGATGGACCAAGCCATCA 

ACAACGCCATCAACTACCTGGGGGCCGAGTCCCTGCGCCCGCTGGTGCAGACGCCCCCGGGCGGTTCCGAGGTGGTCCCGGTCATC 

AGCCCGATGTACCAGCTGCACAAGCCGCTCGCGGAGGGCACCCCGCGCTCCAACCACTCGGCCCAGGACAGCGCCGTGGAGAACCT 

GCTGCTGCTCTCCAAGGCCAAGTTGGTGCCCTCGGAGCGCGAGGCGTCCCCGAGCAACAGCTGTCAAGACTCCACGGACACCGAGA 

GCAACAACGAGGAGCAGCGCAGCGGTCTCATCTACCTGACCAACCACATCGCCCCGCACGCGCGCAACGGCTTGTCGCTCAAGGAG 

GAGCACCGCGCCTACGACCTGCTGCGCGCCGCCTCCGAGAACTCGCAGGACGCGCTCCGCGTGGTCAGCACCAGCGGGGAGCAGAT 

GAAGGTGTACAAGTGCGAACACTGCCGGGTGCTCTTCCTGGATCACGTCATGTACACCATCCACATGGGCTGCCACGGCTTCCGTG 

ATCCTTTTGAGTGCAACATGTGCGGCTACCACAGCCAGGACCGGTACGAGTTCTCGTCGCACATAACGCGAGGGGAGCACCGCTTC 

CACATGAGCTAA 
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Table 38 

MOUSE NOMENCLATURE 
ICSGNM Tbx2 1 

Celera mCG13239 

5 

HUMAN NOMENCLATURE 
HGNC TBX2X 

Celera hCG27200 

10 MOUSE SEQUENCE - GENOMIC 

TTGGCAGCAGGGACAAGCAGAAAAACTGGGGTTTTGTCTCCAAAATCACTGAGAAAGGGATTAGAGAAAGCAGAAGCCAAATGGGG 
TGATATGTCTAGGGTAGCAGGTGTTCCGAGAGGCCCCAGAGCCCAGGCCAGTGCACACAGGCACAGATATTTCCCCCTGCAGGGCA 
AGGAAATGGACTGGTATTTCAACTTCCAGCTATTGCTTCAGATGCTAAGAACTTGCCTGACCCTGATGCTAACCTCCCCTCCCTGA 
CCCACAGTGTCAGAATCTGGTGCTGGTGACAGGAAAAAAACAGGCGGGTATTAGGGGAGGGAGGGAGGGAGGTGTGTGTGTGGGAA 
15 CTAATAGGCTACCTCACCAGCCACCCCACCCCCAGCCATTTCTAGGTCCTGCACAGAATGCCAGCTGCCCATGGCCCTGGTGGGAG 

GAGGTTTCCACGGTGCCTTGTGATACACACTGGGTCGCTGAGAGGGGTGAACTATAGACATCAGGCCTCAGGGAGATCACAGACTT 
GTGTGTCAGAGTGAATCTGCATCTGGGGTGATAAGTGGGGTTAATCTCAAGGTCAGATCTAGCCAATCCATTTTCATGCCAACTTG 
GCCCTGGGTGCCCTGCATGGTGGCAGCTGAGACTCGGATGTCCCCTTTACTAGAGATGGTGCCTTGCCTGGCTTGTCTCCCCACTA 
TGGTTATCGGTTTCCAATCATTACCTTTATTTCTATTCCATTACCTAGAGATCTAAGGACCCTGAACGGTCCTTACTGTTCGCTGT 
20 TTTAGGAGACTCAGAAAAGAAATGGGATTGAGAGTGAAGGCTCATGGGAAAGGATGTCCAGCCTGAGGGAGGGGCGGAGCCCTAAC 

CCATCAGGCATCTCAGATAGATACACAAACCAGACTCTCAGCCTCTTTGCTCTGCTCCCTGGGGTTCATCGCACTGCCCTATGCTC 
TCGGGACTCACCTCAGGCTCTGCCTTTTACAGGCTGTGACTGTCACCATGTTCATAGGAAGAGGGGGGACTAGGAAAGCTCTAAGA 

ataagctggagggccaaagtagactccagcaggactcagagttgctaaggtgatagagaggaggcagtttggagaggcaagaaact 

GGGTGAGTTGGCTAGCTGTCTTTGCAGCAGTTAACCAGAGACTAGAGAGTGAGAAGGACTTCCATACAGGGTCTCTGGTGTTGGAG 
2 5 TGCAGGGAGTGCAATGTGGCTAGGGTGGGGTGGGTGAAGGAAGATCTATGCTGTCCTTCCTTTAAGGAGGAATGTGTCCAGAGGGG 

ACTAAAAAACAGAATTCCAAACAACTCATGAACAGGGCCAGGCCAGCATCTTCTTGTCCCCAGTCCAGCCCCCGCCTCTGAAGCCC 
CCCCCCCCCCGCACACCTCTGGAAGCCCTCCTCAGCACCCCCACCCCACCAAAGCCCACAGCCCTGGGGAAGCTGTGTGGCCTTGT 
CACCACGGACCCAGTGTCGTGCCGGCTGTGGCTTCTTCCTTCTGACCTATTTTTTAATCATTTGATAAGATCCCCCCTCCCAAACC 
AAACCCCGGCCCCCGGGCCCGTCAGCTCCACCGCGTGTCAAAACCACCCTTGTCAGTTTGCGTTGGTTTCTTAGTCCAGTAGCCCC 
30 TCCCCTCAGGGCCTGAGAGCGAAGGCTAATTACCCAGCTGCTGAGTGCATTCCCCCCACCCCACCCCCTGCTACTCCACCCCCAGC 

CCCAACAGAGGGGGCCCTGGAGGCCTGCTGCTAGAAGAAGCTGGGGCCTCCTTTCCCTCCTATTGCAGGGCAGGAAGTCCTTCCTG 
CTGTCTAACCTCCATTCTTTTCTCTGTCCTGCCCCTAGTGGTGCTGAATGGCAGATGCAAGGACTGATATTCTAGACTGGAAGGGA 
CTTTGAGGCATCATCTCCTTTAAGGAAAGTAAAAGTCGCAGCCTCCTGACCTGGATTTAGAGATGTCCTCCTGGGTCTCACAGAAT 
TGTAGGGGATGGTCTCTGCCAAGGGTCTCAATTACAGGACAGAAAACTGAGATGCAGCGAGAGAAAAGGACAGGCCCAAGGTCATG 
35 TTCGGCTGGTGGGGTAGCTAGGATCAGAACCCAGACCTTTCTGTCTTTCTGTCTGTTGCTGGGTCTCCCTCACTCCATTCTGTTTC 

AGTTTCTCCCTACCCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGATACACACTCTATGG 
GAGCTTGTGGAGGCCACAGGTCAGTGTTAGGCATCTTCTTCAACTTGGTCTTCAAATACATTTATTTAAACATTTTTTTTCTAATG 
CGTGCAAGTGTTAGCATACATGTATATATGTCATCATATGGATGTGTGGTGCCCTTGGCCGCCAAAAGGGGAGTTACTGATGTTTG 
TGAACCACCATGTGGATGCTGGGACTGGACCTGGGTCCTTTGCAAGAGTAGTCAGTGCTCTTAACCATTGAGCCATGTCTCCAACC 
40 CTCCCCGCCCACACACACTTTTATTTTTGGAGATGGGGTCTCTCACTGAATCTGGAGCTTGCCAGTGTGACTGGTCTGGCTGGCTG 

GTCACTGGGTCCCAGGAATCCTGCAGCCTCTTTCTTCCCAGAGCTGGGATAATAAGTGGATATGTTGTGCTTAACACAGAGGTGTG 
GGAGAGTTAACTCTGGTCCTCATTTCTTGAAACGAGCCCTTTATTGACTGAGCCCATTTTTCATTCTGTCTTTGTTTTTGAGACAG 
AGTCTTACCATGTAGCCCAGGCTGGCCTGGAACTCAGCATCTTCCTACCTTAAACCCCCCCCCCCCAGAGTGCTGACATTCTAGGC 
ATGTGACACTACACCCACCTTATTTTCTCAGTGACTCAGTCCTTATTCCCTGAGCAAGGACATCACTTCGTGCCCCTTGCGAGCCT 
45 CATCCTCAGGTCTGGGGTTGTCCAGCTTGCTCCATACACCATTAGAGATTGATCACTCCTCCAGCGTGTAGCTGCTGTCCCCTCTT 

CCCTCAGACTATCAGCTGCTCCATATCAACTTACCCTGTCACATTATCGAGAAGGGCAAAGCCAAGGGTCTGTGTGTGAGAGAGGC 
CTCAAAAAGGAGGCCCTGCACCAGGTATACAGGCATACAATAGAGTGCAGTTGGACTGGCCTTGAGGCTCTGACAGACTTGGAGAT 
GCAGAGACAGACAGACAGACAGACAGACAGACAGACAGACAGATACAAATCCATGATAGAGATCACAGTAAGTTCTTGGAGCCAGG 
GATAACAGGAATACTCGAAAAGGCAGGGACAGAGAGAGACCCTATTATTCGACATCAGCAGGCATATTTGTTATGAAATATAATGC 
50 GGCAAGGGGGTACCTGGCACAACCATGCCAAGGTGTGTCCATGAGTAACTACACCACACAACAGAGTTGGTATAAAGAAAGTTTAC 

TGGGAGAAGGGAGAAGAGCAAGGACTTGGAGCAGGGGTAGAGGCAGGAGAGTGGACATGTAGACAGACGGACAGATGGGAGCAGAC 
TCATGGGGGCAGAGAAGTGGCCAGGAGAGGGAGCAGAGAAGGACAGGAAGAGGGAAGAAAGAATGCTGGGAACACGTGGGAACACA 
GAGAGAACTGGGNNNNNNNNNNNNNNNNNNNNATGTAAGCCACTGATAGGTTCCTGGGAGGAGCCTAGTGGAACTGCTGTAAGCTA 
ACAGTATTTATTGTTGTTTTAGTTTTAATTAATTTTCAGATAGAGTATACTGTAGTCCAGGCTGGTCTTCAACTTGATAGGTAGGC 
55 CAGGCTAGCCTTTAACTTGATCAGGAGTTTGAGATGACCTTGACTTCCTGGTCATCCTGTCTCTACCTCTCAAGCGCTGGCATTAT 

AGACAAGTCCCACCAAGGCTGACAAGACAGGAGCGGTTCCACAGATCCAGACAGAGGCAGATGCGGCCAAGACCCACGAAGCTGCA 
GACAGGACACAAGGCTCTAGAGACATGTGCAGGCCACCACCACCAAGGCCAAGAAACACCAACGGAAAAAGCTGTAGTCCTGGTGC 
TTAATCCCAGCACTCGATAAGCAGAAGCCGGCAGATCTCCGTGAGTTCGAAGCCAGTCTGGCCTACATAGTTGTAAGCCAGCCAGT 
G CTAC AGT CTCAGAAAAT AAAGG AAGG AAG AAG ACAGAGAGAGCTACAG ACAGACAGACAGGCT C AAGAGC CTGGG AGAAAG CAGG 
60 GCTCATGCAGATGGTGAGGTTAGCTTGCCCGGCCTGGCACTGCTGGACTGTTCAGGAAGCTAGATAGCTTCCCGAGGAGACAGGGA 

CAGAGGAGTCCAGCTACACAGGAGTTAAGGTTGGCTCTCCAGCCTTGCCCTGGCTTCTCTCTCCCTTCCCTCCTCCCAGGCTCCCT 
TTACCCAAGGCCCTGGCATTCCCCCACCCCCACCCTTGGTAACCAGACCCTGCTTCCTGCTGAGATTAAGGCCTGCCTGCCAGATT 
CTGGGGTGGGGGGGGCAACACCTCCCCTAGGGCCTTCCTAAAGCTTGTGCTCACCCTCAGTACCCTGGCAGCCTCTGTGATTACAG 
GGTTGCTCCAGTGATAGCATTAAGGGAACCCTCATCCCTAGACATGGGGTGCCTGTGGAAAAGTTAGGGGGGAAAGGACCGTAGTT 
6*5 TGGGACTGAGTTGTTGTTCAGGACCAGAGGGTAAACGGTACCCATCTTAAGAGGTATTCAGAGTGGCAAAGGGTGACCCTCAACCC 

GGACATGAGATCCTGAAGCCCTTGACCTTGGAGTAAACCCCGGGTGCTGGCTACTGGGGATTCCGACCTCTTGCAGCTGTCGCGGT 
TGGGGGTGGGGTGTGCTGTCCAGGTGCTGGCCACTGCCCTGCCCTCTCCCTGCTAAGCCGTCGGTTCCGGCCATGGGCATAGCCAT 
GCTCTCTGAGGACTGGCTGGTCTGGGCCCTGAGCTGGGAGGGCTCCAGGGTGGGTGGATAACAGTGGGATGTGAGCAGACCTGAAG 
GCAGGATTGAGGGGTTATCTTGAGGAGGACTCTGTGTTTGGCATGTTTATGTACATGGGAGGAACCGGTGTGTGCAGGAACCTATC 
7 0 TGGGTTGCCAGTCTGCCTCTGGGCATAAGTGGCCTGACGTACAGGCGAGATCTGAAGTGCATGGTCACTCACCTAGCTGGGAGCTC 

TTGGGGGAGAAGGCTAATTCTAAGTTTTCAGAGTCCCCAGGCCTAGTTGATTACAACCGGCAGGAAATGGTGTACGGGGTCAGGAG 
GGAAGCAGGCTTGCCCCTACTCACTGAGAGGAGTCTCCTGAACAGGTTCGCTTCTGGCCCCAGGTCCTAGTGGAGGAGGGGGTGAG 
CATGAGGGGTCTTTTGTGGAGGACCCACAAAGCTAGATGGAAGACAGGGAAGATGTGGGTGGCTGGAAGCAAGAGACAGGCAGACA 
AGGCAGCACAGCCTGGGCCTCCATTCCCTTCCTTCCTCAGGGCAAGGCTCTCGGCCTTTAGAGTCCAAATGAATCTTTTTCACTGA 
75 CAAGGAAAGCAGAGCTGTCAGGATGCAGGGCAAAGGTCACCCAGAGAGTGAGGCTTGGACTTGGGGGGTTCCCACCAAGCCACCTG 
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TGGAAGATATTGTTTCCCTTTGTCAGGCTTTTGATACCCCAAAGCCTTTTAGCTTCTGAGGTCTTTGCTTTCAAGGGCATCCCCCT 
TCCTTGTTCTCTCCCCCCCCCCAGGGGCCTGAGACTTTCTCACTGAGTCACAGCTAAGGCTCTGACTTCATGGTTTCTTGACTCTG 
AATCTCTCCTGAGCATATCCTGAGCCAGGGACTCCTTCCTCTGAGCGCCTCGTTCAATCACTGTTCTGGCCTCTGTGGTTCCAAGG 
CAGAGACTTGGCTCCTGGTGCCCTGGGCTCTGGGCCACCAGCCCTACCCACCCCCCACTCCGTTTCTATCCTTCACTGCAACCCTG 
5 GGATGGAGGACTTGGTCCTGCACACATGTTCAGGAGAGGATCAGGCCCACTGATGCACCTGAGAAGGGAGAATCTGGCCGTAGAGT 

GrCCACCAGGGCACTGGAACGCCTGCGATGTGGCTTCCCTTGCCTTTCATCCACCTATTCCCTGTCCCTGGAAGTTTCTGACTTGG 
AGATAGCAGAGAGGAAGAGGGAGGATCCTGGACGTGGGATGTGAGGCATCCTCAAAGGCTATTGTCACCTTAAGTTCTTAACTCAA 
GACACTGTCGGGCCCCAGCATCAACATTGTCTAAGGAGCAAGTCCCAGAAACCCACATGACAGCTTGCTGGGACAGGTGGTGGCTT 
AGAGGAATGACCAGGGCTGTGTGGCCTTGGGAGAGAATCCCTGGTACTCTGrGTCTTAGACTTGAAAGAAGTCTTGCGCACTTGTA 
10 GAACAGCACATGGTGAGGAGAACCAGTGCCAAGTTGGAGGGCTTAGGCTCAGCCCTAAGCCTGGGGTGGGAGGTGGCAGTCTCTCC 

CCGCTGCTCCCTGTTTCCCTAATCTTTTCTAAGAGACTATCAGACCTTTTCTTTTGTGTGGTGCTGGGGATGGAGCTACAGTCTCC 
TACATGCCAAGTGTGTCACATATGTGCGTGCATATATACCTGCTATACCACCATGCCCTCATCCCTTGGCTAGTTTTCATTTACTT 
GACTTCTGGAAAGAACGCTGGGCTGGTCATCTACCTCAGACCCTCCGCCCTAGCTCTGTGGCTAACAGGGTGTGTGACTTCTGAAG 
TGTTCTGTCTCCCACGTTCCCCAGGGCCAGCCTATGGGTAGCACGTACTGGCAGGATGAGAGAGGGGCTGGGAGCAGCAGCCACAG 
15 GGCAGAGAGGGGATCCCAAGGGGGCCTCCTTTCCTCAATCCTGGCTTCCCACCTCTCTAGCCCTGGAGACTGGGAAGGGGGGTTGA 

GGTGGCAGCAGGAGGTGTCACTGTCGGGGTTCTTCTTCTCACCCAAGCTGGCAGAGGGGCGGGACTGGCAGTGGTGACACCAGGGC 
CACTCAGCCCCCX3CTTTTCACAAGCACTTTCTTTTTTGGGTGAAAGAAATTAGAGGGAGTGGGGGGGTGAGAGTGGTGAGAATCTG 
AGGTTAATAAGGCAGGCTCTATCGACCCATCAGGTTATGGGGAAACCATTCTCGGGCCCCCCTCACTCCAAAGATGCACTTCCAGG 
ACCACCCAGCTGTGATAGTCATTCCCTTCTGCTCTGAAGAGCTTGTTGGGAGCATAGAACATTTTGTTCCGAAGCAGGGGGATGGC 
20 TCACTTGACCTGAGGATCAGCGTGGAAGATCAGGGATGGAAAGGCTGAGGAACAAGACTCCATTTGGCCTTTCACAATGGGACACT 

CAGCAAAAATGCTCCCCCAAAGAGTTGTCGGTGTTCAAAAATTTTACCTCCTGGGGAAATCAGTCATTTGAATGAATCCCAGAAAT 
CTATTTTCCACAATAGGGAGCCAAGGGTGCAAAGGTCACCTTCTTTCAAGTCCTGGTGTCTCATTTTGACCAACAACACACAGAAG 
CCTTTATGGGCGAGTAGGGGGTGAGGGAGTGAGGAGGAGGCCAGACCTCGATATCTGCTGCTGTCATGGATCCAGGCCTCATTCTC 
AAGAGCTGTGCTGATTGTCTGCCCCCACCTTTCCCTGGGTCATGTCTGCCTCCTGGGGTCCCTAACTTCACCTTCCCCTGGCAGCC 
25 TGTCTCTTGGTTCAGCTCTAGTTGGAAGGAGAGTGTCCCCCTGGGTCCCTACGGGTGAAGTCCTATTGGGCTGGGACAGAGATGTA 

GAGATGAAGTCACACCCCAGGGGAGAAGTGGGGTGGGGCAGAGATGAGGGAAAGAAATCTCTTTTTAACGAAATAAAACTGCATGG 
aagtattttttgaagcattctttaagatgtaaatctttatatatttgacatgcaaaaaaaaaatccattacaccgtgctgagtgaa 
GAAAAAAACCAAGAACCCACGTGGTAAAGCGGACTGCGAAGTTGATGTAAAATTAGACATCTGTGTGTGTGTACAAAAGACAGAGA 
CACAGGAGGGTCTATACAAGGGAGGTATCCAGAAGGGTTTTCTTAAAATGTTAATACGGGAGCTAGTATGGGAGGGTGGTGGTTTG 
30 TCTGACTTCTGTTTTTCTTCACTGCCTAGATTTTCTGTACAGAGGATGATTTTAGTCCTGAGGCCAGCAAGATGGCTCAGCAGTTA 

AAGGCACTTGTTGTCCAAGCCTGATGACCTGAGTTCCAGACTCAGAACCCACATAAGGATGGAAAGAAAGGACTGACCCCACACAG 
CTGGACTCTGAACTCTAAACATGCACCATGGCACAGATGTCCACACACAATAACAAGTAACTTGCTTCCTGGCGGTGACGCCCTCC 
CTCTGAGATTATGCCTCACTCGCAAGGGTCTCCTTCATCACTCTCCAGAAGAGGAGAAGAGGAAACACAAGAAAAAGCGCCTGGTG 
C AG AG C C CCAATTC CTACTTT ATGGATG TGATATG CCCAGGATG AT ATAAAATCACC AGT CTTTT TTT AAAATT AATTTATTT ATT 

3 5 ATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGTGCCAGATCTCATTACCGATGGTTGTGAGCTACCATGTGGT 

TGCTGGGATTTGAACTCAGGACCTTCGGAAGAGCAGTCAATGCTCTTAACCGCTGAGCCATCTCTCCAGCCCAAGTAACTCTTAAA 

CGATACTTTACTTCTTATTTACTTACTTTTGAGATAAGATCCCCTGTAACCCAGGCTGGCCCAAATTGTAGCTGAAGATGACCTTA 

AACTTCTGATCCTCTACCAACCCTCTCAAGTGCTGGGATGACAGGCATGTGCCACCATGCCCCATCTATACAAAGCTGGGGGTGGA 

ACCAGAAGCGTGGGTGTATGCTAAGCAGGCACTCCATCAGTTGAACTATATCCCAGACCCCGGGGATGCTTTTTATTTCAAAAGAA 

4 0 AACTCCCAATGGATTCATTTTCAGTTAGGAGGTGAGATTCTTCTCAAAATGCAGGACTTACCGTAGTTATTGGAATAGAACAGCGG 

AGGAAGGACTGTCTGTCTCCATCAGAGCAGGTGCTGGGCTCCCTGTCAGCCAGCTTGGACTACATACCTTTGTTTTTTTCTATAAT 
AGAATGGAAACAGAGGCACACAGACACCGGTTGGTATAAGGTACACAGCCCCTACCCCCAATACGAATATTTATTTCCCCAGCCTA 
CCCCATCAGGCCTGAGGGACTTTCAGGCAAAGGAAGTGACTTACCCAGGTCCTACACACCCGAGTCACAGTCAGAGTCAGCCCTGG 
GACTCTGAACACTGACAGCCAAGCGCTACTTCCCGTGTCTTTCGCTAGCTGTTACGCTGCCACGTGAACGAGCTTTTGTGGGAGCA 
45 TTTCAGCCAGCCCAGCCCACCGTGGGCTGCTrTGGGTGCAATCTTCTTGGGAGACAGCTTCCAAGTTTCCTCCTGGGCTAGAGGGA 

caagcatcatcctcgggcctggggggtggggtgggaggctagcgatggggggtgggggcggcggacaagagacagcgagcaaacac 

TTTGTGTAAAGTC AC AAAGCCTGGGCAT ACAGG AGGCAGCAACAAAT ATCTGTTGACT ATGG ATAGT CT AAG TAGCT CTGAGC CTG 
CCAGAGGCGTGAGAATGCTCAGATGGTCCCATCTGGGGAAAGGGCCTTTGCTGTGCCTTCCAGGACTGGCGGAACTTCCTGGGGGA 
GAGAAACCGTTTCTCTCCTCGAAGTTTCAGAGTTTCAGGTGGCAGGTTGACTCTTTCCCAGATTGGGGCGACAAGAGACTTACACT 

50 taggagtgggggtcggggcttcagtcctcaccaaaagcgaattcgcgctgtattagccacgagggggcggggcggggcggggccaa 

GGTGGCGGGGTGAGGGGACCCAAGGAGCTTCATAAAGCCACAGCAAAGGCCGCCGCGCCGCTAGTGACAGCGCGGGCTGCAGAGAA 

agcccaggagcagctgcgcgcctatccaacgcgcgctcaggagccaagcgtcccagctcccgctccagtgaagtttcattggtctt 
cggacgccgcccccgtcgccccagccctaaggaccctcgggtctcttcgacggctgctggaaggcgcccagcccgcctcggatggg 
catcgtggagccgggctgcggagacatgctgaccggcaccgagccgatgccgagtgacgagggccgggggcccggagcggaccaac 
55 agcatcgtttcttctatcccgagccgggcgcacaggacccgaccgatcgccgcgcaggtagcagcctggggacgccctactctggg 

ggcgccctggtgcctgccgcgccgggtcgcttccttggatccttcgcctacccgccccgggctcaggtggctggctttcccgggcc 
tggcgagttcttcccgccgcccgcgggtgcggagggctacccgcccgtggatggctaccctgcccctgacccgcgcgcggggctct 
acccagggccgcgcgaggactacgcattgcccgcggggttggaggtgtctgggaagctgagagtcgcgctcagcaaccacctgttg 
tggtccaagttcaaccagcaccagacagagatgatcatcactaagcaaggacggtgagtgaggtgcgcgccgagcgcagcgagctc 

aaaatttgaagctgcaggttgctgagtctttgtgttcgtagactgagcttcagttttaggagacgggggagcagggttgcggggag 
ggcaccgcaagctccggagagccgcgggtgctgagggtatcagagggctcaaaaaggatgatgctgtgggcgcaattagaagttac 
tttggtgcagaggaaaggatgactctcgcttcaccgagagttggccggtggggggtggggggtgggggactggagggggttaattt 
gctccttgcctcagtctgggatctcagtgggcagcgaggagtgtgtgttatagacctgactgaccgcctttcggtccttaggtatt 
65 cgggaaattgaagtgttgggggcagaatattttttgagatctcagtgtgcctgttcctttgctactgctgtgcttagggtagcttt 

ggtgtatgggggagggggggagcagactgggatttggtgacatggagaagcggtcgccaagtttcttttccggtcttactttgaga 
tcatatgtctagagagggagagagagagagagagagagagaggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgttg 
tgtagagaggtgggaagcagcaaaacttataaaggcacaaataaatgccgagggcctgaacgtgccaagttcaagaccagttgcag 
ctggtgtccagtcttgcactgtgctctttgaggctagtccctaaaaatatgtccactttctcacccagctattcatcagtccagcc 
7 0 tgggggaagatggagggggtcccctaagcctgttgcattagtggtatggtttgtggctcagcctgctgcttccggatcgagtctct 

ttgctgaagaaagagaaacttgcagtttctgaggggtcatttatagtatgcaacacctcgagtggaccctcttgtgtcttatggga 
agaggcagctacctttcccagtgaggaccagccagaactttgccattagtgagttaggatgtgcggtattaggatggagactcaaa 
atgtaattgagagattgcaagggtggggtttctgggagggggacagaaacccttgccggatcccaggaggcactgctagagtatat 
tcccttcggatgatgtggggagagggcagatagctgctaactacagctggtttcaggctgctgagttcttcctcgcggggatgaac 
75 tgagaataaaacatttgattggtttttggctcatccttcatccgcaaagacttctgaggagtttcctctgctcccccaatccttct 
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CTGAGTGTCTCTGGCACTGGCCAGGTTGCTGGTCCTAGAGAATGTCTGAACTGGAAGGATCCAGAAGTCCCTGTCTCTCACTGCAT 
AGAGAAACAGACCTAGAGACAGCAGGGGACTCTTCGGAGGTTCCCCAGCTGGGACCAGGCCTCAGATGGCACCTGTCTGCTCCTTT 
TTTCTCCATTCTCCACAGCCACCTACACTGTCTGAAAGCCCfGCGTGGTACACCCAAGTGCTTTCGCTTCCATTATTTCTAGGCGA 
GCCAGGCAGGGCTGGCCCGTTTCATACCCACGAATTCTGAGTTGCTGGGATAACCAGTGGCTTACGCTAGTCCCGCAGTAGACTAG 
GTGGGGCCTCTAACCATGGGACTTTCTAGTATGTCAGCAACAGGAGGCCCTCTCATCCCGGGGCCTGGCCAGTCCTCTCAATGCCT 
TGTCAGGCCTCAGCTCCTCCAGTCAGAGAGAGCATCAGCCACAACCTCAGTGATGGCTGAGCTGGGCTGGGGCCTGTCTGTCTGTG 
GGCTGGGTTGCTAGGGG AGGCATTTGGAGGGAC ACACT CTATATCA CTGGGG CCTGTCTGTCTGTGGG CTGGGTTG CTAGGGGAGG 
CATTTGGAGGGACACACTCTATATCACTGGGGCCTGTCTGTCTGTGGGCTGGGTTGCTAGGGGAGGTATTTGGAGGGACACACTCT 
TTATCATTGGCCTGGCTCTATGGACTCCTCTCCTGTGTGCGCCTATAGGATTTTTTTCCCATGACCACTTTTGCTCTCTCCCGTTT 
GGATCGGTGCTCTTATTATTTTAAGTGCTGTAATTGGAACCTGGGGCCTAGTGTATACTAGTCATGTTTTTTTGTTTGTTTGTTTG 
TTTTAAAGCCAGCTGTGGTAGTGCACCCCTTAAGTAATGCACACGCATAATTGGAAACTAGCCTGTGCTACATAGTAACTTTCCCC 
TCCCTCTTTCTTTCTCTTTGCTATGTAGCAAAGGCCTCCTTTGAACTTCAGCTCTTCCTACCTCTGCCTCCCCAGTGCTGGGATTA 
CAAGGATGTGCCACCACGCATGTTTGACACTCTGTCTCAAGGAATCAAAACTAGTTTACTTTTCAATGCTAAGAATTGAACCCAGG 

TATTATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGTGTCAGATCTTGTTATAGATGGTTGTGAGCCACCATG 

TGGTTGATGGGATTTGAACTCCGGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCGTCTCACCAGCCCAATTTCTTA 

TTATGACAAATCACACTGTATAAAAATAAAAGGCCAGGCGTGGTGGCACATTCAATCCCAGCACTCAAGAGGTAGAGGCAGGCAGA 

ACTCTGTGAGTTCGAGGCCAGCTTAGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTTGAAAACAT 

CAAACAAACACACAAGACCAAAAACCCAAAAAACAAAAATAAACATAAAAGTAGAAAATATATCATCAGGCTTGGCTTTAAAACTA 

TTCAGTATTGGTCTGGTCTTTTTTGTTGTGAGTTATTTTGCTTGTTTGGTTTTTGTTTTCTTTTTGACTCGGGGTCTCACTCTACA 

GGCTCAGCGGGCCTGGAACTCACTATAGAGATGGGGCTAACCTTGAACTTATAGAGATTCCTCTGTTCTTGCCTCCTGAGTGCTGC 

cattaaaggcatttgccaccttgtgggtattttgagataggatcttgccttgcaatcaagattggtcagcaattgttgatctttct 

gctttgaatctttatgtttctctgaaaatgaatttcggttgagacaagatcttaattcatgtattccagattagcctggaattctc 

aacccacctgcttcaccctcgggaatgctgggatcacaagtgtgcactgtaaccatgcttgacttaaaagtggaattaaaaaaaag 

ggggggctggcaaaacggctcattgggtaaaggcacttgctgccacacctgacaacctgggtttgattgccctgtgggtttgattg 

ccagggcccaaatggttgaaggagagaattgactcccatagattgttctctgaactccaaacatacactatgacatgtgggtattg 

tccaccacttgcaccatccaagaaaagaaaagtaaaaataagaaaaacaacaacaaaacaaaacaaataaaaaacaaaacaaaaca 

aaaaaatcaaccagggttgaagagatggctcagtcagtgaagtgcttgttttgccaacgtgaggacctggcatgaggcagagactg 

gccggtggatctgtgtaaattcaaagccaggtctacagagtgaattccaggacagccagagctataaagagaaactccatctcaaa 

aaacaaacaaacaaacaaaacaaaaacaaaaaataaaaaaatagccaattacctaggtatggtggtgttcgtaatacctggccagc 

cagcctagagtaatcagagacctttaggccaatgaaagacccttgtgtttagatagatagatagatagatagatagatagatagat 

agatagatagatagagtagacagacagacagacagtgcctgagaaattatatctgagttgtcttctggcttctacattgacatggg 

cacacatacatacgtgcaagtgcacacacacacacacatgaataaataatttaaaaaatccaattagcacacctaaaaaagaaatt 

cctaaatgccttctgagtgtttcataagagtgtgctagcatcatgtgtgtgtgtgtggggggggcaatcctcatattttggatcct 

aaggccacactgcatgacatggggtccctgttggatggggcagtgactccccatcatttcctttgatgcctctcttcagatcagat 

cccaggggtcccatcctggaaagcagacagggaataccacatcagttcagccttaccaagccctgtggcctctgtatcttccaagt 

ttgagctccagctatctgggaggtcctggctgtttccttttgctgagagttttgggctcagagcagagtcctttcagtcctcctgc 

tttggcaggctggcctgtccctctgtaggtttcagtgacctgtaagtcactaccacatcacccacggctttctttctttttgaaaa 

attcttccatcccagacctagccacagcccctcagccgttggtcctgggctgactcagtctgtccctggtccctcctctcccaccc 

accctgggctcacccactagtatggatctgtggtagcgatgcttttggttctgagtgaagaacagggggatgacggctgatgaggg 

cggttctagtggggctcagagagggaaatggagcacaagaagagtttgaggtgagccagagaaatggctcagaagtgagggtgctt 

cctgtaatcctgacaaactgagttcagatccccccacatactcgtgcggagtaggttaccccaacacgcaggcatacacctcccta 

cagaataaaaataataaaatgtaatacttgtctttttctttggttccccctaccagggattttgagacaggctgccctggaactct 

ctctgtagaccagggtggccttgaactcagacatctgcctgtctctgcctcccaagtgatgggattaaaggcatgtgccaccacct 

ttctattagatataataccttaaaaacaaacaaacaaacaaacaaacaaacaaacaaacaggaagaagagtctggagtctccttgg 

tgcacttttggagcaacccgggagcactgcgtgcaggctgagccagtcagtgtgtagtgaatggtaaatacaaataatagccgtag 

GACGAAAGGCTTTCTCAGTAGGCAAGAGAGGCCGGTCCCCGTGGGCGTGTGGGTGGGTACTAATTGCTGGTAATCCCCACTTTrCT 

GGCTGTGATTGGTTGATTATTATAATTAAGATAACTTTGGGGAGAGCTGGTGTTAAGTAGCTCGGTTTGCAGATGCGCTTGGTTAT 

GTGACGTCCGGGTGGCGAAGGCGCTTCCTACTTCATGTGAGGTAGTGCCACAGCGCCTTAGTGTCTTTTCCCCATCGTCTCAACTC 

TCGAAATTTTTAATTACTTTTTTTTTTTTACTTATTATTTTACTTCTAAAATTACTTTTACTTTTTAAATATGTTTTTATGAGTAT 

ATGTGTGTGGGAGGGATCATGTATATGCTATGAGTATGGAGGAGCCTATAGAGATTGGAGGTCAGAGCTCCTGGAACTGGAATTAT 

ATAGGTGGTATGGAGCCTATAGAGAAGTCTAGTACAGCAGGCGTGGTGGCGCACGCCTTTAATCCCCAGCACTCGGGAGGCAAAGG 

CAGGCAGATTTCTGAGTTTGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAATCCTGTCTCGA 

AAAACCAAAAAAAAAAAAAAAAAAAAAGATGTCAATTATGGGTCCTCTGTAAGGGCAGAATGTATTTTTAGCCACTGAGCCATCTC 

tccagtctttcatttctttttctcttttggtaagacagaggctcactccaggctagccttgagctccctgtatccaggttaccctt 

GAATGTGCAGCACACCTTTTGCCTCAGGTTCCTAAGTGCTGAGATTTTAAGTGTAAGACACTGTATCCCACTAAGCTTTCAGACTT 

tttttttttaatttagatttattttatttgtaaatctaatgtttggaattataaaatcgaatgtttaataattactcatctaatga 

ATG AATG CTTTGCTCATGTGTATGTATGTCTG T AC ACAACATG CATG TCTGGTGTGCTCAGAAGTC AG AAGATGATGTTG AAGGC A 
GAGTTATAGGTAGTTGTGAGCCACCATGTGTGTGGGCTCTGGGTATTGAACCCAAATCCTCTGCAAGAACAAGTGCTTCTTTTTTT 
TTTTTTTGTTTTGTTATGAGACAGGGTTTCTCTATGTAGCCCTGGCTGTCCTGAAACTCACTCTGTAGACCAGGCTGGCCCCGAAC 
TCAGAGATCCACCTGCCTCTGCCTCCTGAGTGCTGGGATTAAAGGCGTGCACCACCACACCCGGCTATAAGTGCTTCTTTAAAAAC 
AAAAAAAAATATTTATTTTTATTTTATGTACATCGGTGTTTTGCCTACATGTATGTCTGTGTTGAGTGCTGGATCCCTTGAAACAG 
G AGTTACAGACAGGGG TAAG CTG CCATGTGGGTGCTTGGAATTGAAACT AGGTCCTCTT AGAAG AG CAG C CAGTG CTCTT AAGTGG 
TACACCATCTCTCCAGCCCCCAAAACAAGTGCATTTAATTGCTGAGCCACCTCTCCACCCATGGATTTTTTGTTGTTGGTGGTGCT 

TTGCCTGCATGTATCTCTGTATCAGGGTGTCAGATCCCCTGGAACGGGAGATACAGATACTTGTGAGCCGCCATGTGGGTGCTAGG 
AATAGAACTTGGATCTTCTGGAAGAGCAGCCAGTGCTCTTAACCCTGAGCTGCCTCGCCAAACCCTAAACATGCACTCCTATACTG 
AGTTGCGACCCCAATTTAACTTCTCACATCTTTACAAAACACTTGTTTCAAGAGTCCTCTTTCTCCTCCTCCAGAGTCTGGGCCCA 
TGGACTAAGAATCTCAAAATCTCTTGGAAACGGCTACTCAGAAAAGCCTAGCTGTTCTTTACCTGCTCTGAGGAGGACTCAGCTGG 
TCAATCCCATGGAAAGTTGATTGATGTCTGAAACTAGTCATTGCTTTGTTGTTGGAGACAGTGTCTCACTGTGTAGCCTTGTCTGG 
CCT AGAACTCACTATGTTC CCTGCCATGT CCCACAG CCGTGTAAAAATCATCGCT AGGCGGG TT AG CCTTGGG GC AGCAG AG AGTC 
ATGGGATCTTGACTCTGTAAGTAGTTTTAAGGAGGTCAACTTGGTAGCAGATTCATCTCCACTACTGGTTTCTTCTTAGTAAAGCA 
ACATGTAGATCAGGGAGCTATTTGGGGATTCTAGCTGCTGGTTATTTCAGTAGTGTGTGTGCATATGTGTGTGTGTGTGTGTGTGT 
GTGTATGTACATGTACAAGTGTGAACATTTGTGTAAAGGCCATTAGTTAACCTTGAAAGTCATTCCTCTGGAATCCTCTCTGTCTG 
TCTGTCTGTCTGTCTGTCTGTCTGTCTGTCTCTCTGTGTCTCTCTTTCTCTGTCTCTCTCTCCAGAATCTCTATATGTAGGCTGGC 
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TTCAAACTCACAGTGATCTGCCTCTGCCTCTCAAATTCTGGGATTAAAGGCATGCGCCAGCATGCTTGGTTCATTTATTAATTAAT 

ttgtttgtttgtttatttttgagacagggtctcattagcctagagtctaccaagaaggctaggctggttgacaagaatctaaatgt 

CTCTGCTTCCCCAGTTTTGGAATTCtAAGTAGATGTCACCACACCAGATGTCACCACACCAGGCTGCCTCTTCCTCTTCTCCTCCT 

CCTCCTCTTCAGTGTGGGCACTGGGTACTCATGTCTTCGTGATTGTGCAGCATCTCGCCATCTTTTAAAGTGAAACTAAGACCCCC 

5 cctcctttgcctttcacttacaatcttcctgtatcttttgtcacccactatcgggacaacagtaggacagatggacagaaaccgta 

gtgtggggtattcatcaatctctctataagcttcagtgtcttcaggtgtagagtttcaagacgttttgtttctccaaggactgtct 
tgatgagttggcttgtgcgtaagtggaggatggataaacatagtatgaggctgggtatggggcttagtggcagggccctagcctaa 
gatccgcgaggccctgggttctatatttggcaccaaaaaggtgtttgctattctgttcctttagaatagaaaatatgaatgagacc 
tggtcactaggtaagaaaatatatatgttttatgtttttttatgtgtatgaatgttacgtcttcatgcatgtgttacaggtagttg 

10 TGGCCCATCATGTGGGTGTGGAGAATCAAGCCCAGGTCGTCTGGGAAAGCAGAGCCATCTCTCCAGCCACCTTACCCTCTTAAGAC 

agagtctccctgtcccgtagctctagctaccctagaactgcatacgtagaccaggctggcctcagactcatggagatccatttgcc 

TTTCCCTCCTGAGTGCTGGGATTAAAGACAAGTGCCAAGCCAGGCATGGTGGGTGGACCTCTGTGGGTCAGAGGCCAGCCTGGCTC 
AC ATAGCAAATTCT AGGATAGCCAGAATTACAT ATG AAACCCTG CTT CAAAATAAT AAAATACGCT AGG C AGTGGTGG CG C ACACT 
TTTAATCCCAGCACTTGGGAGGAGAGGCAAGCAGATTTCTGAGTTCGAGACCAGTCTGATCTACAGAGTGAGTTCCAGGACAGCCA 
1 5 GGGCTACTCAGAGAAACCCTGTCTCGAAAAACCAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAATAAATAAGCAA 

GCAAGCTAGGCAGTGGTGACACACACCTTTAATCCCAGCATTTGGGAGGTAGACCCAGGTGGATCTCTAAGTTTGAGACCAGTCTG 
GTCTACATAACAAGTTCCAGGACAGCCAGGGTTACACAGAGAAACCTTGTCTTGAAAAAGAAACAGGGCAGGAGAGGTGTCTAATG 
GCTAAGAGTACTGACTGGCTGCTTTCCCAGGGGTCCTCATTTCAACTCTCAGCAACCACATGGTGGTTCATGACCATCTATAGAGA 
GATCTGATGCCCTTTTCTGG CCTGCAGGTGAACATGCAGCAGAG C ACT C A T AT AT AAAAT AAAAT AAAAT AAAAT AAAGTCTAAAA 
20 TGTTTTTTAAAAGCAACAAATATTAATAAAGACATGCACCACCATGCCCAACTCCCTATTTTTTAAACTTATTTTTArCTACATGT 

atgtgtgcttttgtgagtttatgtgcaccgtatgtgtgcaggttcttgtgtaggccagggcctgttgaatctcctgtagagttaca 

GACAACTTGTGAGCTGCCTGGTGTGGTTCTGGGAACCAAACCCTGATCTACAGAAGAGCATTAAGCGCTTCAATTTCAGAAACTAC 
AATCTGAATGGCTTAAAGTGAATGGGTGAGGGAAATGGATTGAAAATATTCTCCCCACCTCGGGTTTTCCATACTTAGCTCTTGGT 
CTAGGGATGTAGCAAAGCTGGTAGGATTCTTGTCTAAAATTCACTATGTCTTAGGTGGATCCCTAACACTACACAAACTGGGTATA 
25 GTGGTGTGCACCCTAATCCTTGCACTTTGGAAGTTGAGGCAGGAAAATTCAGTCATCCTTAGCTACATTGTGAGTTTGAGGCTCCT 

CTAGTCTATAGGTTTCTTGATTAAGAGACAAAAGCTTTCCTATCCCATGTGGCTCCCTGAGAGGTGGGATGTGGGACCTAAAGGGA 
TGTCCAGTGAGTGTTTGAATCTGTTGTTCTGACCACACCGCTCTCCCCGCCCCCTCCCCACTCCCAGCTGGGGCACAAAGGCAGAG 
CTCAGTCATTGGAACTGGTGATGCAGAGACTGGGCATGGTGGCTGTGGCAGTGAAGGCTGTGGCTAGAGTGGACAGAAGAGATGGT 
GATGGTAGCGCTTGGAGACAAGACGGCTGTGATGGTGATAATGAAAGTCAAGACTAGCGTAATGGCAACTGTGAGTCAGTGGCTGT 

30 aactatgatggagatggtgggtgtggtgacgggagtgacgatggccatggtcatggcggaggcgtagccagagtgagggtgggagt 

ggtggctttgacggaggtggtggtttgagagatagaagacatggtgaaatcgatggatatattaataagattgtagagatggtagc 
tgcagatgtggtggaggtggtgtctgtagagatggaggtagcggtgtctgtattatggtggacatggtggctgtattggtggtggt 
ggtggggtggaggtggtactggagacaacatagctgtaatcatggtaatggcaacggcaatgattgtggaagtgatagtaacaacc 
ctggaagttgtactggtggagacggtgtcaccgtgatggtggagatagcggtgagaatgatagtggttgtgatatggaggtggtgg 
35 ttgtcgtgatcgtgataatggggggcagccatggtggcggtggtggggaggcctttgcaggagagcgctcccttttctgatgcttt 

cactttagaacaagggagggtcacgcagggtcccacccacccaccaacctgggacccaagactaagcataagaacgattagagcc't 
tcaggatgcctagggtgtttgatgagtttctgaaggccagacttggggcagggcacactatagatgtgactggagtgtgggacagg 
gaggacctgtcagtgacttccatggggcaggagtgtgttgcagagcgggagagtcatggtggagctgtggaactcaggcacaccca 
ccttctgggactatctttaaagggttgcctggtgcctttggcccatgcaggaagctcactaatgttagagacagtggtttccagat 
4 0 aattatctagtaactgatcttttgagaggaaagcgttatcaaaagtctgcaggctgggatgtggctcagtggtagagtgcttgccc 

atcatgcattaagccttgggtttaatcagcagcagtacagaggggtaggcactgatttactgtgtctgctggtgccctgcagctga 
ctctaagctaccaacatgacagggttgaacacagaattgggggcaatgcacagtagccattgtctctgttcttcagctgcctcaga 
caaagacacaagtaagctcaagccggggccacagtacaacacgtcagagcactgagaagagactcttgggttgtgtgtaccttggc 
ttttggtagaacgtgattattgttaagtgtgaacaatttaattttgtttttgtttttgttttgtttttcaggacagggtatctctg 
4 5 tgtagtcctggctatcctgagacttggttttatagaccaggctggcctcaaacttcagcgatcctcctgcctactgctcttaggtg 

ctaagattaaagatgtgttctaccacactggctagtgcaatttaactttaaaaaaaagatgtattgctgggcgtggtggcgcacgc 
ctttgatcccagcatttgggaggcagaggcaggtggatttctgagttcgaggccagcctggtctacaaagtgagctccaggacagc 
cagggctacacagagaaactctgtctcaaaaaaaaaaaagatatattattaattttgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt 
gtatggacatgtgggtgtcagtggaatccagaggcattggatcaccttggagctggagttaaagactgttgtaagctgacgtgggt 
50 gctgagaactgaactcagtccccctggaagaacactatatgctcttaaccattgagccatttcttcagtcctatgaattaattttc 

tgttacacacacacagacacacacacgtatatttaaatttatttatttatttatttcatatatgattacactgcagctgtcttcag 
acacaccataagaggactacagatcccattacagatggttgtgagccaccatgtggttgctgggaattgaactcatgctctccgga 
agagcagtcagtgctcttaaccgctgagccatctctccagcctacatctatatttaataactaacaagctagctaccttctgacac 
acttgtcagttggctcttgaggacaagtgaaggccggctacagcttgacacatgcacacaggtgactgccactgagccctggctga 
55 tggtccctggaacttctctgttccccacaggcgaatgttcccattcctgtccttcaccgtggccgggctggagcccacaagccatt 

acaggatgtttgtggatgtggtcttggtggaccagcaccactggcggtaccagagcggcaagtgggtgcagtgtggaaaggcagaa 
ggcagcatgccaggtacaagcttcgggagtggtgggcatgcgtttcctcctagacagggcgccccctggtggattactcaagccct 
taccccgatgtgaaggattgaaccctacagcctatccacccacctcacccttcctttggcttcttacctcttctctaatttgattt 
aactgaggtggggagtgggggagggagaaagagactcactctgctcagtcctctgcccttatctgcccctgctcagcctgtctgtc 
60 ctctcccttgcatctttctcacggtccactcagaagaggcaaaatcccacatctccagtgtctggtcgatacttgacaataaggtt 

aactgtccacagggaaccgcttatatgtccacccagactcccccaacaccggagcccactggatgcgccaggaagtttcatttggg 

AAG CT AAAGCT CACCAACAACAAGGGGG CTTCCAACAATGTG ACC CAGGT AGG ATTGTCAG ACC CACCTG CCT ATATGTCTG AG AT 
CTACCCCCTGACATTTCCTAAGACCCACTTTGTACTGTTGGAGTCTCGTCTCCTCTCCTCTCCTCTTCTCCTCTCTTCCCTACATA 
GCCAAGGATAACCATGAACTTCTGTTCCATCTGCTCCTGAGGGTGAGATCACAGGCATGCACCACCAGGCCTGATTGATGTGGTTC 
65 AATCAGATATTGCACCAGACTAGACAAAGGTGCTAGCAATTGAGCTGCTCTATGCCCCGGCTCCTTTTCTTCCTCTCTATGAGTCT 

TTCCTACCCATCTTTGGGAGACAATGAGATGGGTGGACACTGGATCTCTGGCAGTGGTTGCTCCTGGGTCAACACAAGTCAGAACA 
ACATGAGGGCTTCTTCACTAGATCATGATCTGTCACCGAGATGGTCCTAGAGCTTCAGGGAATGGATGTTCAGTGTGAAAGTGACT 
TTACATTGAACAATTATGGGTCTTGTTTTGGTTTGTTTTACACATTTACTTCATCCATCCATCCATCCATCCATCCATCCATCCAT 
CCATCCATCCATTCATCCATCTATCCATCCATCCATCTATCCATCCATCCATCCATCCATCTATCTATCTATCTATCTATCTATCT 
70 ATCTATCTATCTATCTATCTATCTATCTATCATCTATCTACTTATGTAGTTATTTACTTAGTAAGTTACTCAGTTAGTTAGTTGTG 

GGGGAGTAAGTTGCTATGATGTGTTTGTGGAGGTCAGAGGACAACTTGCTGAAGTTGATTCCCTTTTTCTACCACGTGGATCCCAG 
GGATCAAACTCAGGTCGCCAGGCTTGGCAGCAAATGCCTTTATCTGATGAGCCATCTCCACAGACCCAGTCCTGTTTTGTTTTTTT 
GTTTTTTGTTTTTTTAAATTAAACAACAAAACAAAACCTGGAGCTGGAGAGAAGATTCAGTTGGTAAAGTGTTTCCCTTGAAAGAC 
AAAGACCTGAGTTTCATCCCTAGAACCTAGGTTAAAAGAGAAAAGAAAAGCCAGTTGTAATGGCATGAACCAGTTATTTAAACACT 
75 GGGAGCGGGTGGCGGGGACACAGGTGGATCCCTAGGGCTCACTGGCCAGCCAGCCTACTTGGTGAGTTCCAGTAGGGATGCTTAGG 
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GGAAGTTGCATGGTGGTAAGGTGGTCGAAGCCACAAGATGAACTCAGGCATCCTTTCTAGTCTGTCTCACTGTGGGGCTAGTAGTT 
ACGTAGGAGAGTGCATCTAGAGATGAGGCCAGCTTGAGGTCAGGAGGACCTTCCTTCCAGCTCCTTCCGTGACCCTGTCACCCCCT 
GGCCCCTCTCCAGATGATCGTCCTGCAGTCTCTCCACAAGTACCAGCCCCGGCTGCACATCGTGGAGGTGAATGATGGAGAGCCAG 
AGGCTGCCTGCAGTGCTTCTAACACACACGTCTTTACTTTCCAAGAGACCCAGTTCATTGCAGTGACTGCCTACCAGAACGCAGAG 
5 GTGAGCCCGGGGACGGGCATCTGCCAGAGGGAGGGTGGGACAGACTTCTTGAGGAGGAAGAGGGGACTCAGAGAACTCTATTTCCC 

CGTCTCTAGATCACTCAGCTGAAAATCGACAACAACCCCTTTGCCAAAGGATTCCGGGAGAACTTTGAGTCGTAAGTGTTCTGAGT 
TCAAATCCCCTTTGGTCTTTCTGAGATGGGACTGTGGTTCAGTGCTCAACATGCCCTGTCTCTGCTTCAGGGGTCTGGGGACCATC 
ATATTAGAAGCCTAATATAGCCTTGATCTCTCTTTCTCTCTCTCTGTCTCTCTCTGTCTCTCTCTGTCTCTGTCTCTCTGTATTTA 
TTTTATTTATACGAGTACACAGTAGCTGTCTTCAGACACACCAGAAGAGGGCATTGGATCTCATTACAGACGGCTGTGAGCCACCA 
10 TGTGGTTGTTGGGAATTGAACTCAGGACCTCTGGAAGAGCAAGCAGCCAGTGCTCTTAACTGCTGAGCCATCTCTCTAGCCCCCTC 

ATTCATTGTTTTTATTTTTATTTATTTTTTAGCATGTACGCATCTGTTGATACGAGTGTCCCCTCGCCACCTGGACCCAACTGTCA 
ACTGCTTGGGGGAGACCCCTTCTCACCTCTTCTATCCAACCAGTATCCTGTTCCCAGCCGTTTCTACCCCGACCTTCCAGGCCAGC 
CCAAGGATATGATCTCACAGCCTTACTGGCTGGGGACACCTCGGGAACACAGTTATGAAGCGGAGTTCCGAGCTGTGAGCATGAAG 
CCCACACTCCTACCCTCTGCCCCGGGGCCCACTGTGCCCTACTACCGGGGCCAAGACGTCCTGGCGCCTGGAGCTGGTTGGCCCGT 
15 GGCCCCTCAATACCCGCCCAAGATGAGCCCAGCTGGCTGGTTCCGGCCCATGCGAACTCTGCCCATGGACCCGGGCCTGGGATCCT 

CAGAGGAACAGGGCTCCTCCCCCTCGCTGTGGCCTGAGGTCACCTCCCTCCAGCCGGAGCCCAGCGACTCAGGACTAGGCGAAGGA 
GACACTAAGAGGAGGAGGATATCCCCCTATCCTTCCAGTGGCGACAGCTCCTCTCCCGCTGGGGCCCCTTCTCCTTTTGATAAGGA 
AACCGAAGGCCAGTTTTATAATTATTTTCCCAACTGAGAAAATGCCGCTGAATTGGAAGGTGCCCACTAACTTAGAAAACAGACGC 
GGGGCTGAGAGCCCCGAGCTCTTCCCCATCCCTTCCCTGTATAGTGATTGGTTGGAGAGGAAGCGGGGCAAGAAGGATTCTGGGGT 
20 TTACTTCTTGTTTCCTGGCCCACAAGGAAATACGACAGGAGTGTCCCCTGCCCCTTTCTCTGCCCGAACTACAGTCACGAACCTGG 

TGCTGCTTCTGACCCCATGGTTCCATGGAGAACGGAGAATGGACTCCAGAGAGTTTTGGACCCAGAGGGACTTCATGGCTTTCTGC 
GAGGTGGAGGGGTCGGGGTGGGGAGTCCAGGAGAGCTGCTCTCTTCCCCTGTCCAGTCAGTAACTTTCAACTGTTGGTCTGACACC 
TGTGTTAATCTCTGACCTGAAAGTGAAGATACACGCATTTTTACAACAGCCAGCCAAACAGAGAAGACTCAGGTGACTGCGGGCGG 
ACTGGGCCACCTGCGAGGAGACAAGAGAGGGTGGGTGCAGAGGAAGGGTTTGAAGGGTGCACATTTCACCAGGCGAGGTCACTTTG 
25 AACCGGTGTGTACACACACGGGTGTCTCTTTTTTATTTCTTCGGGAGGGGGGAGGCTATTTATTGTAGAGAGTGGTGTCTGGATGT 

ATTTCTTCTGTTTTGCATCACTTTCTGGAAATAAACATGGACCTGGTAAACACGCCCTCCTTCTGTGGCTGGTCGGTAGGAGGTGT 
GTGTGTGTGGATCAAAGTTTGCTGATCTAGCAAAGTTGTCCTGTGGGCTCTTGATTTTGGGGGGTAACTGCCAGGAACCTAAAGTG 
ACCCCACTTAGGGATAAACTCAGAGTATGTCTTGTCCTCAGCACTCCAGCTGATGGTTCATGCCACCACATGTGACCAAAGGACCA 
GCCCCTCAGCCTATGTTGCCTGCTCAGAACCCTGGAGGGAGGCAGTGTGGGAGCAAGGTTAGGACCAGGCTGGGTCGGGTGGAGTT 

30 taggaaagccaggactcttgatttatctttgcatcactctccattttttaggagtttgttcaagtgttaaaggcataagtagaaat 

TATACCATGTGATGTTGCCACTCTTTTGTAGGTCACGATCAGGCATACACTAGCAATTCCACATGAGTCACCTTAGTACACACTCG 
GGCAGGATTAGCGCTTGATGAAGTCCTCAGTGTGGGAGCTGTCATTGTGAACTGGTGTGCACTCTCCTCTCTCTTTTCCCCCCACC 
CCTCTTATTTAGTTTTCATTCATAACCATAAACTTAACTCTGAAATCCAGCTAGACTTGGAGGGGAAGAAGGGAAATATGGGACCC 
CAGGCACTTCAGTGAGAGCAGAGATTACAGGGTGTTGCGAGCAGATGACGTGGGGGTGCTTTCCTGAGCTACAGAAGAAATGGTCT 
35 GGTGGGTAAGATGCTCGAAAGTCAAAAGAATTAGAGTTGTCCATGGTTGGAAGTGGGGATCTTATTTTCCTCCTGGTTTTGCCATT 

CCTGGACCCCCAAACATTCCATGGCTTCCACGATGTTCATGCCTTCTCTCCCCTTCCCCTCAGTCTTGGCAATGCAGGTAAAAAAC 
CAGTGGGAAGCATTAATGTTTGGTCCAGCATTTGCATGGACAAGATGCCAATGACCGGGGTGCTTCAGGATGAAGTTCTCATGCTC 
AAACTTCTCCCTGTAGATGGACCTGCCGCCAGTGCCACGGTGGTGTGTGACATCACCACCTTGGCACATGAATCCTAGAATTACTC 
TGTGAGAGTAGGAACCCTTACACCCAAATCCTATCTCTCCAGACAGAGCTCAGAGCACGGAAGTTCTCTGCTGCCTTTGGAACTGT 
4 0 GTCTACAAACAGCTTCAAGATTATGTTGTAACCCAGGCTGGCTTCCAATTCACGGTGATCCTCCCATCTCATCCTCCCAAGAGCTA 

GGATTACAGACACAAACCACCATGCCCAGCTTTCTAGCTCTCTGTTTCTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG 
AGAGAATTTGAGTCAGGGGTAAATGGCTAGTTGCACAGACTGACCACCCAAGCTTGATGCCTTGAATTCATGCAACAGCTGAATCT 
GGTAGCACACATCTGCCATCCCAGAGCTCCTAAGAGATGGGAGGCAGAGACAGGAGGGTGTGCTTGGCAGCTTACCAGATGACTGG 
CACAGTAGGACAGTAGGAAAACAGTGGGGAAGAGAACAGTTTTAACTTGGCAAGAAGAGAACCAACCTCAAAAGATTGCTCTGATT 

4 5 TCCAGGTTGGCCTTACAACATAGACCAGGCTGGCCTCAAACTTACAGAGATCCACCTGCCTCTGCTTCCTGAGAGCTGGGATCAAA 

GATGTGCCCCACCACACCCAGCTGTGTATGTGTATATTTGTGTGGGTGCCATGGAAACCAGAAGTGGGTATCAGATTCCCTGAAGC 

tggagtcagatgtggttttgagcctccagatcagtgatagtttggtgggaaccaaactcaggccctctgtgacatcatcagatgct 

CTCAACTGATGAGCCACTGCTCCACACCCTAAAATTAAAAAAACAAAACAATTCAAGCCAGTTGAGGTGGCAAGTGCCTGCAAACT 

CAGCACTCGGGTGACTGAGACAGGAAGGCAGACAGTTGGAGACCAACCCAGGCTGCACAGTGAGACCCTATAGTGAGGAAAAGAAT 

5 0 AAGGACAACTGCAAATGATATCAAATTTTGCTACACTTGAATAACTGACATTACCATTCAACGGGTTAGACAAACAGAAATGGTTT 

ATAAAATTGTGACCCTACAGAAATCACGTTTTTGTCTTAATGAAAATGATTNNNNNNNNNNNNNNl'INNNNNAAAAAAAATAGTCTT 
TGAAAGGAACGCTGTAAGGTTAAGAAAGGTTTTTTGAGCTAGAGTTATAGATAGTTGTGAGCCACTATGTGGATGCTGGGAATTGA 
ACCTGGGCCCT CTG CAGGAG CAACCAGTGCTCTTAACCAC TAAG CCATCTTTCC AGTG CATTAAATTCTTTTGT ATTCATTT ACTT 
GCTCATTTTTATACGGATTAGTGTTTTGCCTGCATCTATGGCTGTACACTTGGGTAGAGTGCCTGATGCCCACAGAGGTCAGAAGA 
55 GGGTGTCAGATGCCCTGAGACTGGAATTTCAGAGGGTTGTGAGCCACCATGTGGGTGTTGGGAATTGAACCTAGGACTCTCCAGAA 

gagcaaccagtgctttacccactgacctatctagctccacaccacaaactcctaaggcatttctccactatgttttagtcgatacc 

ATCTCTCTTAGGAATTATGATGCTATTTTGATTCATGATCATCCACTTTAAATGTAGGTGTTTCTTTCATCTTCTGTGTTCTGAAT 
ATTGAATGGCACATGTTGGTTTGAAGTCTTGTGGCAGGCTGGGAGTGGGTATGTGCATGTGGGTGGATGTTACTGAGGCTCAAACC 
CAGGGCCTCGGGTGTGCTAGGCAGGCACCCCACCAGAGAGCTACATTTCCAGTCTCATCGATGTTAAACCAGGGGTTCTCAACCTG 
60 TGGGTCTCGACCCCCCCCTTCCAAAGCACTGATGATTACGTTGCGATTCAAAGTTATAGTCATGAAGCAACAAGATGATTTTGTGT 

GTGTGTG AGGG C AGTT CTCACCACAG CATG AGGAATTCTACT AAAG AGTTG CAG CATT AGG AAGGTGG AG AATC AGGG CTCTGG AT 
TCTCTTTCACATTGAAGTCTTAAATACTGGGTGATCCTTATCAACTCACATTTAGTAGCAAGGCTCTGGTAGTCCCTTTAAGAGCA 
CTTGGGTGTATAGGAGAAGTGGCTATCTCTCACGGGCTTCCCATAGGGTGATCCGGGAGGGTGACCCTGCAGAGAAGCTGGCAGTG 
GGGTGCTGGATCTGACCTCGATTAGCTTATGAAGCCTGAATGTATTGAATGCGGTGGCACCTTTAATCCCAGAGGCAGTTGGCTCT 
65 CTGTGAGTTCAAGACCAGCCTGGTCTACATAAGTGAGTTTCAGGACAGCTAGGGCTATATATTAGAGAAACCCTGTCTTAAAGAAC 

aacaacaacaaaagaccctcaggccacactcgcatgcaatctgttccttaagacaaagaactaacaggtgccagccatacctgtta 

AGAGTCCTTAACTCTGAGGGAAAAGCCAGCCCAGCTTCACCCTCCCTCCCTTTCTCTCTTTCTCTCTCTCTCTCTCTCTTTCTCTC 

TCTCTCTCCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC 

tctctgggacagagttgatgagaaatactggactgtggtcttacagttccaccttatagtcctgtctagtgccttttctgtgcccc 
70 ttgacaggtaggcaaggttagaccatgtaatatgaagcttgcccactgaaaacctgtaagtgtcagaaactgctctcttcatctgc 

atttgaaggaatacctctcctctttccacctttaaggatccattatggctgtgatagtgtaactgatagtctgtgagctcaagggt 
ctgagtgagccttcatgtcccttcatgccccatcatactagacatggtgagtatctctcctaatgaggccactgtcacttctcagg 
gccccatgtcatgaagctgttgtgaagggtgacctcatctcggctcctttctatgaatctgtccattctctcttaagttgaaacag 
aacaagtatagctttccctcacggcatccggtggcatcaggttggtagcttgacatcgcccatagtgggaatatttacactatggg 
75 aatagatccgtgctgcagtaaggcacagcccctcccaaagagcttgtttcctaacgcaaacttgagagttggcatcccctgcaata 
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tgagtgcacggagagacccctcctgagaggatccattctccacaggaaagcccccagcagctgacagcgccctgtgagtggggcag 

gagaatggaaaaaatggaaggtcacttttttcacccccaatttctatgtgtttatggtgtgtgtgtgcatgcatgcacacgtgtgt 

ATGTGAGTGTGTGCACGTGCATGTGCTATGGCATGTGCACTGAGGTCAGGGGACATCCTTGGGTATCAGCCCTCCCCTCCCACCTT 

GTTTGAGACTCTATTATTTTTCTACCGTGTGTATAAATTGCTGGCTTGTGAGCTTTTAGGGATTCTCCTGTCTTCATCTATCATCT 

5 CCTGGGAGCACAGGGATTACAGGTGTGTGAACTGCGTGCCAAGCTTCTCCATGAGTGCCGGGGACATAAACAAAGGTGTATCACCT 
TGTATGACAAGGGCTCTTACTCACTGAGCCATCTCTCTTGACCCTCTGTGACAAGTGTGACTTTGATTTTCTTTTTTCCATTTTGC 

caaaccgctcttactacctttaggctcccaagtcctgcctttctcctcctctccagagaaggactctctgcttctaggtggggatg 

CTGGTGAGACGGCTCTGGGCGCTCAGCGTGAGAAGCAGACATGAGCATCTTGTCATGTCTGAATTCAGACTTCTGATCATCTACTA 

gttctctgcaaggggctcaaccccctccttccaccgcagctgactgccccttgggggatgaatcagctccctcgttgctaggcctt 
10 ttagaagacatgctaattctctgctccattttgtgcaatggtgttattcccaagtcattctcagccacatagaaagctagaggcca 

gcacaggctccataagaccatgtctcaaaataatctgtgagatcatagtccttatttttaaaaattctgtccccaacctctccctc 
agtaggtcaggtttatatgatgggaaggggtctcctcttgtgcctcaccttataccttatcagagcttggtgaaaggggcttgtta 
catggaggagatgggattgagagtagctagcagattcgggtggccttcaaatggaggctgcgtgaactgtgttgtaatggagctgt 
cagggagatgggcatgtgggaggggtggggtccttagtgctgtgttgctatgaggatacaagccatgaccaaaagcacgtggggtg 
15 gggggagaagtttttatatttagtttacacattctgatcttggtctattattgaggaaatataaggcaggagctgaagcggggacc 

ATGGAACAATGCTGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NjjNNNl^NNNNNNNNNN>n^NNNNNNNNNNNNNNNNNNNNN>^^ 

NNNNNNNNNTJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

OT^NNNNN>nTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

2 o nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

m^NNNNNNNNNNNNNNlOTCTCrCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTAGCACAGAA 

TTGTCTTCCCAGAAGTGGCACCACTCAGAGTGGACTATGCTCTCTCACAACAATCAGACTTGCCTACAGGTCAATCAAGTGGAGGC 

agtccctcagttgagatgccgacttcccaaatgactggagtttatgtcaagtagacaaaaataaaataaaattaaattaaattaaa 
25 gcaaattaaattaaagtaaaataaaaataaaataaaatataaacactctactaggcatctatactctcatttctctggaatctgag 

gcaagagagtagccatgaactcaaagcaagcccaaggtattgagatgagcgtgaacctatctcagtgcacagacacaggaacacag 

TGTTAGTGTTGGTGGCCGGAGCAAGAGCACAGGAAGAAATTCCCTGGTCCCAGCTCCTCTGAGGTCGTCCTGATGCTCCCTGCGTC 
CTGCAGCCACTGCAGGTGCTGGCGGCAGCGTCCCTTTGGTTTGGAGTGGGCGTCTGAAAGTCTTCAGCACATGTCACTGAGGATAT 
CCTCGCCCAGTCATGGTAAGCAGTCTCTGTGAGCAAGAGGGCAAAGACGCGATGTACGCACTTCCTTTTATGGGAAGATGCTACCC 
30 AGCTCTTCCCACAGCAATATCGGCTACCCAGGCTGGGGGTGGGATGGAGTCAGAGACCACATCTCACCCCTGTGGACATCATTTTC 

AGATCAAGAAGGTGGTGTTGTCGTTCCTAGATCTTGCTGAAGTTTTTGTTCTCCTTTTCCTTTTGAGACAGGCTTTCCTGCAGAGT 
TAAGGAGACAGTTCTCTGAGACAGGGTTTCTCTATGTAGTCTTGGCTGTCCTGAAACTCACTCTGTAGACCAGGCTGGCCTCGATC 
TGTGTGAAAGCAAAGCTTGTGGAGTTTGCTACTGTATACTCCTAACCATGGAGTTAAAGTCAGAAAGATGGCTAGTGATTTTTTTA 
AAAATATTTATTTGTTTATTTCATGTATGTGAATACACTGTTGCTGTCCTCAGACACACTAGAAGAGGGCATCTAATCCCATTACA 
35 GATGGTTCTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCGCTGAGCCATC 

TCTCCAGCCCCCGTGATGTTGTTCTTCTTGAGGATGCAGGTCCTATTCCCATCACCTATCTAGCATCTCATAATCAACTGTAACTC 
CAGTCCCCGGGTATTCGATGCCCTCTTGTGGTCTCTGTATGCACAGATATACATGCAGACAAAACACCCATACACATAAAAATAAT 
ATAATTTAATTTCTTATTATAAAAACTTTGGGAGCTGCTATGAGTTCAAGTGTGACCTGCrCTTCACATGGAATTCTGGGCAGGCC 
AGGGCTATGTAGTGAAAACCTGTCTCAAGAAACAAACATTACAGAGTAGGTCCATATCTTATGGTGCTCAGAAAATGACTTGTGGT 
40 TCATTCTGATTGATCTGCCAGACATGGGCAGTCAATTTGGCTGTGGAGTTGGAAGCTGACTGATGGGCACAATCTGGGAGCAAAAA 

TGAACCCAGATTAGTTTAATTATCCTGGGTGATGATAAAATGAGGGAGATAGTTCTTTAAAGGAAATTCATATGAGAGTTCTTTGT 
CTATCTGTCCATCTGTCTGTCTGTCTCTCTATCTCTCTCTGGGTCTCTCTGTGTGTGTNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNtHtfNNNNNNNNNNNNNNNNNtntfNNN 
45 jvTNNNNNNNNNNNNNNNNNNNNNNNNNNNN^TJNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNtniNNNNNNNNNNNI-JIJNNNNNNNNNNNNATTATTCACAACACTGTGTGTGTGTGTGTGTGTGTGCGCA 
TATATGAGTACATACAAATATAGGTATGTGTGTGTGCATATACATATTGGAGCTGCCAAAATGGCTCAGCATTTGCAACCAAATCT 
GATACTGTAAGAGTAAAACGTAAAAACAAAATTCTAGGCCTTTAGGCCCAGGCTTGGGAATAAGGCCTTTGTCCTTTGTGACTCAA 
TGTTCCAAGGTATGCTAATCCTAAAACAGATAGCGACATCCCTCCACCCACCCACTTCCTGGGTTCAAGGAGTATTCATTCAAAGA 
50 AAGTCACCCTGACCTACCCTGACCATTGCTGGAACCCGCTATGCAAAGGTGCTATTGTTAGGGGCTCTTAGAAACTGTCTTGAGAA 

ATAACCCTCACAATTACCAGGTATTCCTCGTGACTCTTGTGACTTTGCACTTCCTTGTGACTCTTAACTGGCATCTTTGGTATTTT 
TTTTCCAACAATGCCCTTCCCACCTCCTTGAGTTGTGGTTTCTTCCTTTAAATACCCCCTTATCCAGCTACTCGGGGCGTCAAGGT 
CCTCTACCCCTGCGTGGTGTATGACCGTGGGCCTGAGAGCGCTCTTGAATAAAAATCCTCTTGCAGTTTGCAGCAAGACCGTTTCT 
TGTGGGTGATTTTGGGGTGTCGCCTCTCCTGAGTCAGAACGTGGGGGAGTCCTCACGTTGTGGGTCTTTCAATACNWNNNNNNNNN 

55 ^nnnnnnnwnnnnnnnnnnnkt^nknnnnnnnnnnnnnnnnnn^ 

NNNNjjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^ 

NNNNNnNNNNNNNNNNNNNNNNNNNNNNNN*»JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^^ 

NNKNi^n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNfJf^^ 

Nlv^NNNNN^^NNNN^naNNNNNNNN^^^NNNNNNNNNNNNNNl^^ 

6 o NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCTTGATCCCCCAGAAGTCATGAGAAAAGCTGAGCACTGTGGGGTGC 

ACCCCAACGCCCAGCACTGGGGGAGTGAGGACAGGCTGGTTCCAGAGGATGGCCCACCAGCCAACTTAACTTAATCAGGCGGAGTC 
TCCCTCCCTCCCCCAGGCAAGTGGGCTGCATCTGGGGATCACAGACACGCACATACACCACACATCTGTTCATAAACCCACATGCA 
CATGAGAACACACACACGGTATGTTTGCATGCATTGGCTGCCTTTGAAGACGGTCGTGTTGAAATAGGAGCATCAATGCAGTGTTG 
GTGGAAGACGGAGCCTTTGAGCAGTGACCAAGAGGGATGAAAGTCCTCTCACGGGAAGAGCGGGTCCTTGGGGAATGCGCCCAGTC 
65 CTCCTTGTTCTGTTTTATATTTACTCTCACCATCCCACTTTCTGTCATGTGACAGTGCCCTAGCCAGATGGTGCTGTTATGTCCGT 

GGACACCCAGCTTCCAGAACCGTAATTTAGACCAACTTCTCTCTGTAAATTACCCAGTTGTGAATATTGGCATAACAACAGAAAAC 
GG ACTG AAAGCT AAAT AT CCATTTAC ATG AAAC CAAATCACAGAAGGGAAT AAAAT CC TT CTT GTTCCC 

MOUSE SEQUENCE - mRNA 

70 GCGGCCGCGTCGACCGCGCGCTCAGGAGCCAAGCGTCCCAGCTCCCGCTCCAGTGAAGTTTCATTGGTCTTCGGACGCCGCCCCCG 

TCGCCCCAGCCCTAAGGACCCTCGGGTCTCTTCGACGGCTGCTGGAAGGCGCCCAGCCCGCCTCGGATGGGCATCGTGGAGCCGGG 
CTGCGGAGACATGCTGACCGGCACCGAGCCGATGCCGAGTGACGAGGGCCGGGGGCCCGGAGCGGACCAACAGCATCGTTTCTTCT 
ATCCCGAGCCGGGCGCACAGGACCCGACCGATCGCCGCGCAGGTAGCAGCCTGGGGACGCCCTACTCTGGGGGCGCCCTGGTGCCT 
GCCGCGCCGGGTCGCTTCCTTGGATCCTTCGCCTACCCGCCCCGGGCTCAGGTGGCTGGCTTTCCCGGGCCTGGCGAGTTCTTCCC 
75 GCCGCCCGCGGGTGCGGAGGGCTACCCGCCCGTGGATGGCTACCCTGCCCCTGACCCGCGCGCGGGGCTCTACCCAGGGCCGCGCG 
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AGGACTACGCATTGCCCGCGGGGTTGGAGGTGTCTGGGAAGCTGAGAGTCGCGCTCAGCAACCACCTGTTGTGGTCCAAGTTCAAC 

cagcaccagacagagatgatcatcactaagcaaggacggcgaatgttcccattcctgtccttcaccgtggctgggctggagcccac 

AAGCCATTACAGGATGTTTGTGGATGTGGTCTTGGTGGACCAGCACCACTGGCGGTACCAGAGCGGCAAGTGGGTGCAGTGTGGAA 
AGGCAGAAGGCAGCATGCCAGGGAACCGCTTATATGTCCACCCAGACTCCCCCAACACCGGAGCCCACTGGATGCGCCAGGAAGTT 
5 TCATTTGGGAAGCTAAAGCTCACCAACAACAAGGGGGCTTCCAACAATGTGACCCAGATGATCGTCCTGCAGTCTCTCCACAAGTA 

CCAGCCCCGGCTGCACATCGTGGAGGTGAATGATGGAGAGCCAGAGGCTGCCTGCAGTGCTTCTAACACACACGTCTTTACTTTCC 
AAGAGACCCAGTTCATTGCAGTGACTGCCTACCAGAACGCAGAGATCACTCAGCTGAAAATCGACAACAACCCCTTTGCCAAAGGA 
TTCCGGGAGAACTTTGAGTCCATGTACGCATCTGTTGATACGAGTGTCCCCTCGCCACCTGGACCCAACTGTCAACTGCTTGGGGG 
AGACCCCTTCTCACCTCTTCTATCCAACCAGTATCCTGTTCCCAGCCGTTTCTACCCCGACCTTCCAGGCCAGCCCAAGGATATGA 
10 TCTCACAGCCTTACTGGCTGGGGACACCTCGGGAACACAGTTATGAAGCGGAGTTCCGAGCTGTGAGCATGAAGCCCACACTCCTA 

CCCTCTGCCCCGGGGCCCACTGTGCCCTACTACCGGGGCCAAGACGTCCTGGCGCCTGGAGCTGGTTGGCCCGTGGCCCCTCAATA 
CCCGCCCAAGATGAGCCCAGCTGGCTGGTTCCGGCCCATGCGAACTCTGCCCATGGACCCGGGCCTGGGATCCTCAGAGGAACAGG 
GCTCCTCCCCCTCGCTGTGGCCTGAGGTCACCTCCCTCCAGCCGGAGTCCAGCGACTCAGGACTAGGCGAAGGAGACACTAAGAGG 
AGGAGGATATCCCCCTATCCTTCCAGTGGCGACAGCTCCTCTCCCGCTGGGGCCCCTTCTCCTTTTGATAAGGAAACCGAAGGCCA 
15 GTTTTATAATTATTTTCCCAACTGAGAAAATGCCGCTGAATTGGAAGGTGCCCACTAACTTAGAAAACAGACGCGGGGCTGAGAGC 

CCCGAGCTCTTCCCCATCCCTTCCCTGTATAGTGATTGGTTGGAGAGGAAGCGGGGCAAGAAGGATTCTGGGGTTTACTTCTTGTT 
TCCTGGCCCACAAGGAAATACGACAGGAGTGTCCCCTGCCCCTTTCTCTGCCCGAACTACAGTCACGAACCTGGTGCTGCTTCTGA 
CCCCATGGTTCCATGGAGAACGGAGAATGGACTCCAGAGAGTTTTGGACCCAGAGGGACTTCATGGCTTTCTGCGAGGTGGAGGGG 
TCGGGGTGGGGAGTCCAGGAGAGCTGCTCTCTTCCCCTGTCCAGTCAGTAACTTTCAACTGTTGGTCTGACACCTGTGTTAATCTC 
20 TGACCTGAAAGTGAAGATACACGCATTTTTACAACAGCCAGCCAAACAGAGAAGACTCAGGTGACTGCGGGCGGACTGGGCCACCT 

G CGAGGAG ACAAG AG AGGGTGGGTG CAG AGG AAGGG TTTGAAGGGTG CACATTTCAC C AGGCGAGGTCACTTTGAACCGGTGTGT A 
CACACACGGGTGTCTCTTTTTTATTTCTTCGGGAGGGGGGAGGCTATTTATTGTAGAGAGTGGTGTCTGGATGTATTTCTTCTGTT 
TTGCATCACTTTCTGGAAATAAACATGGACCTGGTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

25 MOUSE SEQUENCE - CODING 

ATGGGCATCGTGGAGCCGGGCTGCGGAGACATGCTGACCGGCACCGAGCCGATGCCGAGTGACGAGGGCCGGGGGCCCGGAGCGGA 
CCAACAGCATCGTTTCTTCTATCCCGAGCCGGGCGCACAGGACCCGACCGATCGCCGCGCAGGTAGCAGCCTGGGGACGCCCTACT 
CTGGGGGCGCCCTGGTGCCTGCCGCGCCGGGTCGCTTCCTTGGATCCTTCGCCTACCCGCCCCGGGCTCAGGTGGCTGGCTTTCCC 
GGGCCTGGCGAGTTCTTCCCGCCGCCCGCGGGTGCGGAGGGCTACCCGCCCGTGGATGGCTACCCTGCCCCTGACCCGCGCGCGGG 
30 GCTCTACCCAGGGCCGCGCGAGGACTACGCATTGCCCGCGGGGTTGGAGGTGTCTGGGAAGCTGAGAGTCGCGCTCAGCAACCACC 

TGTTGTGGTCCAAGTTCAACCAGCACCAGACAGAGATGATCATCACTAAGCAAGGACGGCGAATGTTCCCATTCCTGTCCTTCACC 
GTGGCTGGGCTGGAGCCCACAAGCCATTACAGGATGTTTGTGGATGTGGTCTTGGTGGACCAGCACCACTGGCGGTACCAGAGCGG 
CAAGTGGGTGCAGTGTGGAAAGGCAGAAGGCAGCATGCCAGGGAACCGCTTATATGTCCACCCAGACTCCCCCAACACCGGAGCCC 
ACTGGATGCGCCAGGAAGTTTCATTTGGGAAGCTAAAGCTCACCAACAACAAGGGGGCTTCCAACAATGTGACCCAGATGATCGTC 
35 CTGCAGTCTCTCCACAAGTACCAGCCCCGGCTGCACATCGTGGAGGTGAATGATGGAGAGCCAGAGGCTGCCTGCAGTGCTTCTAA 

CACACACGTCTTTACTTTCCAAGAGACCCAGTTCATTGCAGTGACTGCCTACCAGAACGCAGAGATCACTCAGCTGAAAATCGACA 
ACAACCCCTTTGCCAAAGGATTCCGGGAGAACTTTGAGTCCATGTACGCATCTGTTGATACGAGTGTCCCCTCGCCACCTGGACCC 
AACTGTCAACTGCTTGGGGGAGACCCCTTCTCACCTCTTCTATCCAACCAGTATCCTGTTCCCAGCCGTTTCTACCCCGACCTTCC 
AGGCCAGCCCAAGGATATGATCTCACAGCCTTACTGGCTGGGGACACCTCGGGAACACAGTTATGAAGCGGAGTTCCGAGCTGTGA 
40 GCATGAAGCCCACACTCCTACCCTCTGCCCCGGGGCCCACTGTGCCCTACTACCGGGGCCAAGACGTCCTGGCGCCTGGAGCTGGT 

TGGCCCGTGGCCCCTCAATACCCGCCCAAGATGAGCCCAGCTGGCTGGTTCCGGCCCATGCGAACTCTGCCCATGGACCCGGGCCT 
GGGATCCTCAGAGGAACAGGGCTCCTCCCCCTCGCTGTGGCCTGAGGTCACCTCCCTCCAGCCGGAGTCCAGCGACTCAGGACTAG 
GCGAAGGAGACACTAAGAGGAGGAGGATATCCCCCTATCCTTCCAGTGGCGACAGCTCCTCTCCCGCTGGGGCCCCTTCTCCTTTT 
GATAAGGAAACCGAAGGCCAGTTTTATAATTATTTTCCCAACTGA 

45 

HUMAN SEQUENCE - GENOMIC 

ACCATGTTGGCCAGGATGGTCTCAATCTCCTGACCCTGTGATCCTCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGACATGAG 

CCACTGTGCCTGGCTGATACTTAACTTTTTTATATCTCAGTTTCCTTGTCTGTAAAATGGGAACAATGGTTCCCACCCAGTTGCCT 

TCACACCATTGTGAAGTCTAATGAAATCAAAGGTATATTGACTAGTCTTAACCAAAAAAAAAAAAAAAAAAAAGAAGAGAGAGAGA 

AGGCTGGAGTGCAGTGGTACAGCCTCAGCTCACTGCAACCTCCGCCTCCCGGGTCCAAGCAATTCTCCTGCCTCAGCCTCCCTAGT 
AGGTGGGATTACAGGCACCTACCACCACGACCAGATAGGTTTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTGGTCAGG 
CTGGTTTCGAACTCCTGATCTCAAGTGATCTGCCCACTTCGGCCTCCCAAAGTGCTAGGATTACAGGCATGAGCCACTATGCCTGG 
CCGGGATATTCTCTTATCTCATCCTTTACCCCTCAACCCAGAGTGGTGATAGGAGGAGGGGGTTAATTAGGAAGAACTGGGGTTTT 
55 TACAGTTTCCAAACTCACTGGGAGTCAAGGATTGAGACAAAGTACAAGCTAGATTTGGCAACATCCAGGGTCATGCATGGGAACCT 

GGGAGCCCCATGCCCCACTGCCTATTTGCAGGGCCCTGGGTCTTGGGTGGCCCTAGTTCAGTGTGTGCATGTGTGTGAAATGCAAG 
GTGATGAGGTCAGTATCTCAACTCCCAGTTACTGGTCCAGTTGCTAAGAACTTGCCTGACCATAACCATCCTTTCCCAACTCACAG 
AATGTCAGGTTCTGATGCCAGTGATTGGAAAGAAATGGCGGTGAGCAAGGAGAGGGGGCAATGCTGGGCAGCCATGCCACCTTTAT 
GTCCCCTGTGGCCAGAGACGTGGGTCCAGGGCCCTTCTCAGTGCCCAGCTCGGTCCAGCCAGCTGCCCATGGCCCTGGTGGGAGGA 
60 GGTAGGCTGGACGCCTTCTGACACTTCCTGGGTAACTGAGCGGGGCAAGCAGCAAACAGCAGGCTCCTGGGGAAATCTCAGACTTG 

TGTGTCAGAGCGGATCTGTGTCTGGGGTGGTAAGTGGGGTTAAACTCAAGGTCAGACCTAGCCAATCCATTTTCGCGCCAACATGG 
CCTTGGGTGTCCTCCATTCCAGTGGCTGGGACCCAGGTGCCCACTCAGCTGGAGACAGCACTGCTGGGAGCCTAATGCCTGGTTTG 
TCCCTCTGCTTCACACACTGGTTGCTTGCCTGATTTCTGCCTGTGCCTAGGATTTATAAGGAAGGGAGTTGTGGCATGTGGATCCC 
AGGCCTCCGTTCTACTCCCAAATTTCAGGTGCTAATCTCTCCATGAGTTTCAGTGACCTCAGAAAAGGAAATGGGATTAAGCTGCA 
65 ATTTAAGGGGTTGTGGGAAGACAGCTGAAAGAATGTCCCAGTCTTCAGTAGAGGAGGTGGGAGGTGGCTGTAAACTGCCTAAATCG 

GGGGAACACTACCAGGAATCTCAAATTGCTGTACAATGCAGACACAGTCAATCAGCCTCCACCTACTTAGATCTCTAAGTGCTTAG 
AGATCACCAACCTGTCCCAGGCTCCTGAGTCTATTACCTCACTCCTCCTTGTTCTCTGCCTTTCCCAGGCTACTGTGGTTATGATT 
TGTGGCAGAAGTTGGGAAGGCAGAAAAGGAGAGAAGGAGGGAAAAGGACAATCTGAGAACAAGCTGGAGGGCCAAAGTGGACCCCT 
TGCAGAGTTGGCAAGATGGCAAAGGGGATGCAGTGGCAGGTGAATTAGTTCAGATGGGCAAGAAATGTAGGATAAGTCAGCAAGCT 
70 GCCTTTGCGCAGGAGATCCCTAGGTGAGAAGGTAAGAAGGGCTTCCACATGCGGCAGTAGCCTCAGTGTTTCTGGAATGGAGTTTG 

TATATATGTTGTGGGTGGGGTAGGGGGAACAGAAGAAGAGCTGCAGCATCCTGCCTTTGAGGAGGAAGATGGTACAACAGGAAGGC 
CAGGAGGTGGG CTG CAGGTAAAATGTCCC CGTG AGACAGGGTTGAGGGAAG CAG AGGG CCAGCTG CTGGGCCTGCAG CCTT CTTG C 
CCCCACTCCCAGCTCACCCGCCCACTGCGAACACTCCTCAGCTCCCCCACCCCATTCTGGCCCACAGCCCTGGGGAAGCGACATGG 
CGTTCTCACCACGGACCCAGTGCCGGCTGTGGCTTCTTCCCTCTGACCTATTTTTTAATCATTTGATGGGATTTTTCCCCCCCAAA 
75 CCAAACCCCCAGCCCCCTGGGCCCGTCAGCTCCACCGCGTGTCAAAACCACCCCTGTCACTTTGCGTTGGTTTCTCAGTCCAGCCA 
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GCCCCTCCCCGCAGGGCCTGAGAGCGATGGCTAATTACCCAGCTGCTGAACGCCCCCCACTCCTGCCCCTCCACCCCTAGCCCTGA 
CAGAGGGGCCCTGGAGGACTGCTGGGAGAAGCTGGGGCCTCCTCACCCTCCCACTGCTTGGCAGGAAGTCCTTCCTGCTGTCTAAC 
CTCCATTCTTCCCTCTGTCCTGCCCCTAGTGGTGCTGAATCGCAGACACAGAGGCTGTTGGTACTATAAGGGTCTTTGGGATACCT 
CCTTAAGGGACAGAAAGGGGCAACTAGTCTTCTGTCCTGGGTTTAGGGATGTCTTCTGTCACTCTGGCTCTCTAACAGAATTCTAG 
5 GGGATGGTCCTTGCTGTCTCATTTTACAGAGCAGAAAACTGCGACACACAGAGGGAAAGGGCCTAGCCCAAGGTGATCTACGCCAG 

TGGCGGAGCCAGAATCAGAACCTAGAGTTCCATGTTTGTCTTTCCACCTGTTTCTGGGTCCTGTTTCTGGTATGTAGAGGGCCCAC 
CCCCACATACCAACTAGGTCTGTTTCTGTTTCTGTGCAACTCCGCTGCCAGCCCTGAGCAGGTGTGTrCCCTGCCATGCCCTCTCT 
CCCTTGCCCCCTGGCCACACAGAGCTTCACCCTGGCATTTCAGGGCTGGGCAGCTTGCTTCAGGCACTATTTAGGAATGGGACTCT 
TTCCCCCAATACCACCCATGCCCTTTTCCCTCTTCCTCTCTCATTCATCCCTAACCAAGTCCGTAAGTCTGCTCTGTCTCACCCGC 
10 ACCCTGAGACATTAACCAGGTGGACAAGGCAAAAAGCTCTAGGCCAGACACAGGAAGGCCAGAGCCAACTCACAGATGAGGCCTAG 

T CC CAGATGG ACAG ATAG AC ATGCAGGAGATACATGG AG CGCTGGATAG CCCTGG AG ACACG GACAGTG ACATGAAG ATG CAGAGA 
CAGACACAAACACGCTACAGAGACAAGGCAAGTTCCGAGGCCCACAGGTAACAGACAGACACAGAGACGCAGACAGAGGCACAGAA 
CCTACACTCAGGACCAGCGTGCAGACCTCTCACAGGTCCCAGGGATAGGAGTGGACGTAAAGAGGATACACAAGACGCAGGCAAAA 
ACACAGGGACCCAGAGAGGGGCCGAATCAGACCAGAGGAACCCAGACACTCAGGAGCCCTGAGAGACATGGGCACACAGGGCTGCC 
15 CACAGATCCCAGGAAGCCAGAGAGAACCTTGGGGAGAGAGGAGGCCCCAGGGGGTGGGTGGCCCTCTGAAGGACAGCGAGGCCTGG 

CCTGGCAGAGCCTGACTGTGCCAGGAAGTCATGCCAAGATGGCAAGATGGGAAGCAGAGAGGAGCTTGGCAGCGTGGGGGTTAACC 
CCTCAGCCTGTGCCCTCCCTCCAAGTCCCTTTTCCTTGGCTCTTCTTTTTCTTCCCTCCTCTCCCAGCTCCTTTTACCCAAAGCCC 
TGGATATTTCCCGCCTCCCCAGCCCAACTCCTGGTAACCAGACCCTGCTTCCTGCCTGAGATTAAGGGCCTGTCTGCTGAGAGGCA 
GGAAGGGTGGGGGCACAGCCTCTCCCCAGTGCCTCCTGAAGCTTGGGCTTGCCCATCCATACTGTGGCATGCCCTCCTGATAACAG 
20 AGTTACCCAAGTACCTGATGTCTGAATATCCCTTCAGGAGGGCGCAGGAGCCCTAGCCTGGGAGTGCAGCGGGGGCGGCCTACTGC 

ATGCGTGGGTGTGCATGGAGGGTGTGGGTCTTATGTGAAATGCTGGCAGGGGTGAGAGCAGCTAGAGATAGAGAGAGGATAGATGA 
TTCAAAATAAGATGCCACGGAGAAGGAGGACTGAAAGGCACCCAGGCCTGGCCTGGAGCCCAGGGGTAAGGGCCGCTCAGGCTTGG 
TGGGGGGTGTGTGGGGAAGGGTGACCCAGCCTGCAGATGAGAGCCTGGAGCCCTTGACCTTGGGAGGAGCCCTCTGTTCTGTGTTC 
ACACTGACCACCTGGTGCTGGGTGCTGGGGACTCGGAACTCCTGCAGCTGTCACGGGGCGGGGGGGTTCTACAGGTGCTTGTCCCT 
25 CCCCTTCCCCCCTCTCTGGCTGTTAATCTGATGGTTCCGGCCATGCCCTCTGAAGGACTGGCAGTCTGGGCCCAGAGGGGGAGGGG 

ATTCAGGGCACGCGGGGTGGGCAGAGTCAGATGCTGAAGGAGCTCTGGGATGCTGGATGTGGGGCAAGAGCAGGCGGTGGGGCTGC 
AGGGACTGGATCGCAGAGATTTCCCTAGCATAGCTCTGCATGGGGTGTGTGTGCACATGCGTGGATGATGGCGTGTGTGCACGTGG 
TGTGTTGTGAGTCTACACCCCAGGAGCAAGAGGGCTGAGGGGGTCACTTTGCTAGGAGCTCTTTGGGGGCAGGGACTGACCCTAAT 
TTATCTTTGTGATCCCAGATCTCCAAGGGCCTGGCTTATCCCAGCGCTCAGGTACCCAGGGAATGGTATATGGGTATCAGGAGGGG 
30 AAGCCTGTCCCTTTCTAATATGTGAGTCTTATGAACAGAGGGGCTCTCTTTTGGCCCCAGGCCCTGAGTGGAGGCTGAGGATGGAC 

CTGAAGGACACTTTGTGGATGAGCCACTAAGCCAGAGGGAGGAAAGGGCAGGTGTAAGTGGCTGGGAGTAGAGGAAAGAGGGCTTA 
GCACAGTTTATGCCTCTGTTTTGTTTCAGCCTTAGGACAGCATCCCTCAACCTTCACATGACAGACCCAGTCAGTCCTGGCAGAGG 
TCTGATAGCTCCATTTACTGACAAAAAAAACCCAGAGAGGTTAAGATACTTTAATAGGTAGCACAGCCAGTAAGGGTTGGGATTGA 
GGTTCCAACCCAGCCACCCAACTAAGTCTCCCCACCCCATTTCTCTCTGCCCCAGCTCCAGCACCCCCAGGCCTCTCTGCCTCTGC 
35 AGACTTTCCTCCCATTGGCCCATCTCTGTCTGTCTCCTTTCTTTCATGCCCCTCTCGCAGGCCCAGCCTGAGACTTTCCCACTGAG 

TCACGATCTGGGTCCCTGACTTTGTGGTCCCTGTCCCTCTCTGGGTCTAAATCTTTCTTTCAGAAATGCACCCTAAGCCTCTCACT 
TTGCTCTCTCTTTCTTTTCACGCCTTCTCCCCAACTCGCTGCCCCCTCTCTTTTACTATCTACCCTCTCACAGCCTCTAAGGCTCT 
GCCCAGCAGGGTGGAGGGTGGAAATCCTGGGTCCTGGTGCCATGCCATGCTCCACTAACAGTTTCCAGTAGGCTGGGCGTGGTGGC 
TGATGCCTGTAATCCCAACACTTTGGGAGGCTGAGGCGGGCAGATCACGAGGTCAGGAGATCGAGACCAGCCTGGCCAACATGGTG 
40 AAACCCCATCTCTACTAAAAATACAAAAAATTAGCCGGTCGTGGTGGCATGTGCCTCTAGTCCCACCCACCACGGGAGGCTGAGGC 

AGGAGAATTGCTTGAACCCGGGAGGTGGAGGTTGCAGTGAGCTGAGATCGCACCACTGCACTCCAGCCTGGGTGACAGAGCAAGTG 
ACTCTGTCTCAAAAAACAAAACAAAACAAAACAAAACAAAAAAACAGTTTCCAGTAATAGCCGCTCCTCCCCAGCTGCCCCACCAA 
ACCCATCCAAGAGCCTTCCAGGTGCCTAGGGAGCTCAGCACTCCATACGTTTTCAGGAGAGGACCCAGGTGGCTGGTAGACTCTGG 
GGTGAGG AATCATCTG GT CCTAG AGC ATCAAt AAGG AAATCTCAATG CCTGCAGCCACCCTCCT CAGGCATG AAACCTCCTCCAC C 
45 GCCCTCAGTGTGCATACCCAGCAAGCTCAAGGCACACTGACTCGCAGGATGGGACTTGGAGATGGGACAGCAAAATGGGAGGGAGC 

CTG AG AGTGG GGTG CATGGACT CCCTGAAGTCCAACG CATCAC CTGG AGTCCTTAAACATACAGATTCTAGAG ACC CGCCACAGGC 
CTGGGCCTCAGAATCTCTAGAAGCAAGTCCCAGAAATCCACATCGTTGTGGCTTCCTGGCATAGTCTGCAGCCCACAGGTGAAGCA 
AGTGCTGTGTGACCTTCGGGGAGCCTCTCTCATTTTGAGTCTTCATGGGAAACAGTTTGAAAGGAAGCCCTGAACGTTTGCAGAGG 
ACAACAGCGTGGAGAGAACCAGTGTCTAGGCTGTGGGATTAGGCATGATTTTCTTTTCTGTTTTCTAAACCTTTTCTTTTCTTTTT 
50 CTTTTTGTTTCTTTGAGACCGAGTCTCCCTCTGTCACTCAGGCTGGAGTGCAGTGGCACAGTCTCAGCTCACTGCAACCTCCTCCT 

CCTGGGGTCAAGTGATTCTCTTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGGGCCAGCCACCACACCTGCTAATTTTTATTTT 
TGTTTTTGTTTTTGTTTTGAGATGGAGTCTTGCTCTGTCTCCCGGGCTGGAGTGCAGCGGCACGATCTCGGCTCACTGCAACCTCT 
GCCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCGCCCATCATGCCCAGCTAATTTTTGTG 
TTTTTAGTAGAGATGGGGTTTTGTCATGTTGGCCAGGGTAGTCTAGAACTTCTGGCCTCAAGTGATTTGCTGGCCTTGGCATCCCA 
55 AAGTGTTGGGATTACAGGCATGAGCCACCACGCCCGGCCTGTTTTCTAAACCTTTTCCAGTGTTAGTATGATTCTTCCTCATTCTT 

GTGGGAAGAGCACTGGCCTGGGAGTCAAGAGACCTGGGTTCTAGCTTCAGCTCTGCCACAAATGCACTGTGTGAGTTTGGTGTCTT 
ATTCCATTTTGCATAGTTACCATCCACCGTGTCTCATAAAATGTGATGCTGGTTGGAGGCCATGTCTCTCTCATTCCTGGACACTT 
ATCTTGTGTTTCTTCACTCCGGTCTCACCAGGACCAGCCTCATAATGCTCCCTGTATTGATGGGATAGAGAGGGCTGGGAGGAGCA 
GCCATGGGGAAGTGAGGGGATCCCAGGGGGCCTCATCTCCTCACTCCTCTTCTCCCACCTTTCCAGCCCCAGGGCCCGGGAGGAGG 
60 GTGAGGTGGCAGCTGGAGGAGAAGGTGTCACTGCCAGGGCCCTTATTCTCACCCAAGCTGGCAGAGGGGCGGGACTGGCAGCAGTG 

ACACCAGGGCCACTCAGCCCCCGCTTTTCACAAGCACTTTCTTTTTTGGGTGGAAGAAATTGGAGAGAGGGGGTGAGAAATCGGGG 
ATTGAGGAACCAGGCTGTAAGACCCTATAACAGCCTGTCAGGTTCTAGAGAGACCACCCCCAGCCTTCCTCTTCCTCCAGAGGCAT 
GGCCCCAGGGCCACCTGATTCTGAGATTCATAATTCCACCTGCCCCAGAAAGCTGGGTGGGAGCTCATGTCATCCTGTTCAGAGGC 
AAGGGGATGAATCACTTGACCTGAGGATTAATGTGGAAAAGAGGAGGGGGAGAGAGAGGGAGGAGCAAGACTCCATTTGATCTTCA 
65 ACAGCCAAGCACTGAGCAAAAATGTCCCCCAAAGGGGTGTCAGCATTCAACAGTCTCACATCTCCTAGGGAATCAGTCATTCAGGA 

GGGTCTTACTGAAAGCTCTCATGTTTCCCCAAAAGTAGTGAAGGATCCCAAGGTCACCCTCTCTTCCAAGCAATGCTGCCCCACTT 
TGAAC AT CAGGCAG AAACTTCCCTGTTCC TT AAGGT ACGG AGAAATGGTGGG TAAGGTGTTGGGG AGG AGGCCAG TC CTGTGTTTC 
TGGTACTGTCATGTATCCGGTCTCCAACCTCAAAAGATGTGCTGATTCTCTCTCCCCCAAGCCTCCCTGGGTCATGCCCACCTCCT 
GGAGTCCCCAGCTTTGCCTTTGCCTGCCAACTTGCCTCTTGGTTCAGCTCTATTTGGGAGCAGAGAGTCCCCATAGGCCCCTAAGG 
70 GTGAAGCCCTGTCAGGCTGGGACAGAAATGTAGAGCTGGGGCCAGTTCCCAGGGGAGAACTGGGGAGGACTGGGGTGAAGGTAGAG 

AGAGGAGAAGTTAAACTTTAACATGACAAAAATATTAAAGTATTTTTCAAAGTACTCTTAAAAATGTAAATCTTTATCTATATACT 
GATATGCAAAATATTCCATGACACCTTGTGGAGTGAAAAAAAAGTACACATTATAAAGCAGCATGTGTAGTGTTTATATAAATTAT 
ATATTTGTGCATGTGTGCAAAAGACAGAGACAGAGAGTATATAAGGAGTGAGGTCTCAGAGGGTGTTCACTGAAATGTTAATCCTG 
TTTGGCTTTAGGGGGTGGAATTTGGGGTGATTTATACAGTCTCGTTTTTACTTTTCTGTGCTGCTTAAATTTCCTATATAAGTATG 
75 TTTCATCTTTATACACAGGAAAACTCCCAATGATGCTATTTTCAATTGGGGGGGGGGAAACGGATAGTTTXCATCATAAAAGGAGT 
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ctaatacattagttaacataaaaggaaaatggagaaagaaaagcctccatcgtcctatctccgaggcagcccttcagagcatgtgg 

tgggtttccttcctgtcagccggctctgaatctgttcaaagcagcttttccatccaggtataataatagattggaaagtgctgcac 

ACGTACACCCTCTCATGTAAGGCTTGCAGCCCCCCTGAAAAGTAGATCTGTTTATTTCCCCCAGTCTATGGATGAGGCACGTGAGG 
TTGACTTTCAGGCAAGGAAAATGACTTGCCTGGGTCACATATACCTGGCAGGCAGAGCCAGACCTGGGACTCTCAGCACTGGCAGC 
5 CCAATGCTACTTCCAGTGCCCATGACTGCCATGCAGGGTAGGGGAGCTTTTGTGGGCCCTGCCAGGCCCAGCTCAGGGCCCTGCAA 

ACCCCTGGCTGCTGCTGATGCAGTGCGCTTTAAGGAACATTTCCTGTTGTCCATCAGGTTCCAGGTCTGCCCCCAGGGCTAGAGCT 
ACAAGATGCAGCCAACTCAGCACATGTGGACCTCTGGTGGGGAGAAAGAGGGCAACCCGAAAGGTCACTTAGCACAGAGTCTGGGC 
ACACAGTAGGTATCAATAAAGATCGATTGAATGTTCATGGTCAAAGTTGCTTCTAGTGTGCCCGTGCTCCGAGCCTCTGAGTGCCA 
GGAGAATGCCCAGCGAGTCCCACTTGGGCCATCTCGGAAGGCTTCCTGTAGGAGAGGGCCTTTGAGCTGAGACTTCAAAGCTGGGC 
10 TGAATTTCCCCGAGGGTCCAGAAGAGAGCCACGGGCTGGTGTGTCAGGCAGCGGAGCTGACACTCCCAGAAAGCAAGATCTTCGAA 

CTACAGGGTGCGCGCAGGCTCTCGCTTCTCTCCACCATGGGGGGCCCTGCAGTACTCGCCAAGAGCGTAGAATTTGCCTAGTATTA 
GCCACGAGAGGGCGGGGTGGGGCGAGGCGGAGCAGGGCCGAGGTGGCGGAGTGGGGGGGAGCCGGAGAGCTTCATAAAGCCACAGC 
AAAGCGCTGCGACTCTAGTGACAGCGGCCCGCTGGAGAGGAAGCCCGAGAGCTGCCGCGCGCCTGCCGGACGAGGGCGTAGAAGCC 
AGGCGTCAGAGCCCGGGCTCCGGTGGGGTCCCCCACCCGGCCCTCGGGTCCCCCGCCCCCTGCTCCCTGCCCATCCCAGCCCACGC 
IS GACCCTCTCGCGCGCGGAGGGGCGGGTCCTCGACGGCTACGGGAAGGTGCCAGCCCGCCCCGGATGGGCATCGTGGAGCCGGGTTG 

CGGAGACATGCTGACGGGCACCGAGCCGATGCCGGGGAGCGACGAGGGCCGGGCGCCTGGCGCCGACCCGCAGCACCGCTACTTCT 
ACCCGGAGCCGGGCGCGCAGGACGCGGACGAGCGTCGCGGGGGCGGCAGCCTGGGGTCTCCCTACCCGGGGGGCGCCTTGGTGCCC 
GCCCCGCCGAGCCGCTTCCTTGGAGCCTACGCCTACCCGCCGCGACCCCAGGCGGCCGGCTTCCCCGGCGCGGGCGAGTCCTTCCC 
GCCGCCCGCGGACGCCGAGGGCTACCAGCCGGGCGAGGGCTACGCCGCCCCGGACCCGCGCGCCGGGCTCTACCCGGGGCCGCGTG 
20 AGGACTACGCGCTACCCGCGGGACTGGAGGTGTCGGGGAAACTGAGGGTCGCGCTCAACAACCACCTGTTGTGGTCCAAGTTTAAT 

CAGCACCAGACAGAGATGATCATCACCAAGCAGGGACGGTGAGTGCGGCGCGCCGGCCCTTGGGGCCTCTGTGCCCGCGCCGGAAC 
AAGAACGTCTCGTCTGTTTTTCTGGCTCGACAATGCTTCTGACTCCGTGTCCCTCACTGCTTTGGCTTCAGCGTAGGGAGACAGGG 
GAATGGGGTTGTTAGGAGGACAGGGAAAGCTCCGGAGGGGCGTCTGTGCCCAGGCTGTTGCACCAACAGCCAGAGGACTCACAAGG 
GAGACGGGTGAGTGCGGGACAGTGAGAAGTCACCTTGATTTAGGGGAAGGGTGACTGTGGCTTCACCTAGAATTGGTGTGCGCCCC 
25 TGCCCCACTCTCTACTGTAGAGGAGTCGCAGCGGGCAGTGAAAGCCTGTGCTCTGGGCGGACAGGACGCCTGGGCCTCCTGTGTGG 

GAAACTGGAGGGGAAGGGAGCCCCTTATCTCCGGGCCCCCTGCGCCCACCTCCCCCGGCTCCTTTGCTGCTGGTGTGCTCAGGTCA 
GCTTTAGTGGTGGTAGTGGTGGTGGTAGCGGTGGTGGTGGTGTGTGTGTACGGGGGGAGATTGGGATTTGGTGACATGGAGAAGCA 
GTCGCCAAGTTTCCTTTCCGGTCTTACTTTGAGATCATATGTCTGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTATGTGTGTGTGGGTGTGTGTGTATGGGGGCTAGTGCAGTAAAGCTTGTAGGGGGCACAGATCCCTTCCAGGCACAAA 
30 TGCCCACGGGCTGGGCAGATGAAGCTCACCCAGGGGTCCAGCCTGGTAGCCAGCCCCACACTGCACCCTTTGAGGCTGGTCCAGTG 

AAAACCTTCCCCACACTCCTGTCCAGAAATTCACCGGTTCAGCCTGGAGAAGTGGGGAAGGGGTGTCCCATGGCTTCATGGCTCAG 
GGTTCCTGAGCCCCGTGCGTGATGGGGAGAGTTTGGGGCTGAGGGTGCTGCTTCCGGATAGAGCCTCCTGCGCAAGGAAAGAAACA 
GAAACCTGTGACTTGTGTGGTATTTGTTTAGTAAGCAACCCCCGGAGTGGACTGTGTCTGATGTGGGCTGTGCGCACCCACCCTTC 
CCAGTGCGGCCCATGTGAGCAGGGGACCAGCGAGGACCAGTGTGGAAGGGCTGTTGTCATTGGTGGACCTGGGATGCTGGGTCCCA 
35 GGTCCGAGAGGTGTGGATACCAAACGTGGGGCTTGGGGTGGAGGGGAGAGGGAGAAGGCCATGTTGGACCCCAGAGGTTGGTATTC 

GATCTGGGCATTGCTGGAACATTCTTCCCTCCAGATGATTTTTGTGGGGTAGCCTGGGACTGGGGAACCTGTTGCCAGCCACAACT 
GGCTTCAAGTTACTGAGCTGTTCCACTTTCCCTGGGATGAACCCAGGAAAGTTGGCGTGTTCTTTGATGGCTCAGCCTTCATCTCT 
TAAGCCTTCTGATAATTTCTCTCTGCTCCCCCCAACCCTAGTCACCCTTTGGGTGTACCCAGACACAGCCCAAGCTTCTGGTCCCA 
ATGTGTCTGAATTGGAAGGGACCCAGAAGATCCTGTCCCTCTCACTGCACAGACAGGGAAACAGGCCCAGAGATAGCAAGAGACTC 
40 TTCCAAGGTCACACAACACACTCATTGCAGGCAGAGCTGGCACTACAGCCCAGATAGTATTTGCTTGGGTTTCTTTCTCTGGCCCC 

CTACGGCCACCAGTAAAAACAGCCACCCACGCTCTCTGAAGGCCCTGArGCATTCAGAGTGCTTTCACTTCCATTATTTCACTGTG 
CGTTAGGTAGGCCAAGCAGTCTCCCCATTTTACAGTTGAGGTCACTGAGTTGCAGGGTCAGCTAGGGGCTTGCACTCCATCACACA 
GCAGACCAGAAGTGGGGCCTCTTAACCTTCCACTCTGTTGTGTGGTCAGGAGGACTTCCCACCCTGGGCCCTTGCTGGGGTCTCCC 
CACAGCCTCTGCCAGGCCTCTGCCTCCTCCTGCCAGTCTTGAGGGATGGGGTGGATGGAGCATCAGCCAGCACTCTAGGGAGTTGG 
45 CCAGTGCTAGGGGGCTGCCTCTCTGCCTGTAGAGCCAGCTTCAGGGAGGCTGTAGAGCACTTCAGGGAGGCACTTGAGGGGATGAT 

TCTCGAAGTGTGTATCACCATCTCTACTCCCATGGCCTCCTTTCCTTGGTGTTCCTGCTGAGTAATTCTCACTTGACAAGTTTTTT 
TGTCCCCCTTTTAGATACATACACTTACATTTTTTTATTATGAAAAATTCCACTACATACAAACATGGACAGAAGAATGTAACAGA 
CTTCCATCCCCAGCTTCCACAGTTGTCAATATGGGTCCAATCTTGTTTCTGCATCCTCACTTCGCTTCTTCTGTCTGCAACTATAT 

tagtaatatagtaattactaagtacattctagatattattttatctctgcacctctaaaaatgactttttaaaatgaatgcattac 

50 CATTAGCAAACCTGAAAAGAATTTCCTAAATATCACCAAGCTTCTCTGATTGCTTCATAAATGTGTGTGTGTGTGTGTTTTCCAAT 

CCTCACACTTTTTGCTCCATTCTGAGGGGCTCCATACGCGGGGTCCCTGTTGAAGGAGGCAGTGGCTCTTCACTGTTTCTTTTGGT 
GCTTTTTCTTGGATCAGGCTTCATAGACCCCACGCTGCCATGGAGGGGACAGAGGACACACAACCCCAATTCAGTCCCACTAGCCC 
CAGGTTACCTCCATACCTTCTCAGCTTGGGCTCCTGAGATCTGGGAAATCAGTGGCCATTTCCTCTCAAAACAGGCTTTTGGGCTT 
ATAGCACAGCTTCCTTTCCGTCTTCCTGCTTTTGTGGGCTGGCCTATCCCTCCGTGGGTTCCAGTGACCCACCAGTCACACCACAT 
55 CACCCATGACCTTCTTCCTTTTTGAAAGGTTCTCCCACCTCAGGCCCACCTACAGCCTACAGCCCCACGGCTTTTTGCCTTGAGCT 

GACTCACGCCGTCCCGGATTCTTCCTCTCCCACCCACCCTGGATCTATCCCTCGGTATTGACCAGCGCCAGTGGCATGCTCTTCCC 
AACGGGCAGAAATGGGGCAGGGCACAGGGGGTGATTCCTGGGTCTGGAGATTGATCAAGGCAGCTCAGATGGGGCTGAGAGAGGGG 
AACTGAGAACAAAACGGTGGATTATCCCAGTAGGAGACTTTGGTGTCTACGTTTGTGTCTGGAGATTTGGGGCAGCCTGATAATGC 
CCCACACAGGCTTGTGCGAGGGTTTCTGTGTGGCAGTGTGTGTGTGTTGCGAATGTGTTGGCGAGTATATAATAGTTGATGGTAGA 
60 CATTCTCAGTAGAGGAAGAGAGAGGCCTGTGTCTCTGTGGGTGTGTGGGTGTGTATTAATTGCTGGCAATCCCCACTTTCTGGGTG 

TGATTGGTTGATTATTATAATTAAGATAACTTTGGGTAGCTGTGTTGTGTTAAGCTCAATCTGCATTTGGATTTGTGCATGTGAAG 
ACAGAGGTTGGTAAAACAACAATTTCAGTCCCACACTATCCTTGCTATCCTCACAGTCATTACAATTTTTTTTTGTCTCCACTTTC 
CCAACTCCAAGAACTTTAATTTTTTTATTTGTAATATTTTTCATGGGCCAGGAAGTGGACTTGAACCTCCCACATAGATAACTTTA 
GTCGATAACTTTCTACATCTTTTTTTTTTTTTGAGATGGAGTCTCACTCTGTCCCCCAGGCTGGAGTGCAGTGGCTCAATCTTGGC 
65 TCACTGCAACCTGCACCTCCCAGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCAGAAGCCACCAAG 

CCCAGCTAATTTATGTATTTTTAGTAGAGACGGGGTTTCGCCATGTTGGCCAGGCTGGTCCCAAACACCTGACTTCAAGTGATCCC 
CCGCCTCGGCCTCTCAAAGTGCTGGGATTACAGGTGTGAGCCACCGCACCTGGCCCAACTTTTCAGATCTTAAAAAATTTTTTTTA 
ATTTATTTTTTATGGAGACAGAATATTACTGTGTTGCCCAGGCGGTCTCAAATCCCTGATCTCAAGCAATCTCCCGCCTCAGCCTC 
CCAAAGTGCTGGGATTACAGGCATGAGCCATTGTGCCCAGCTAAAAACATTTTTTTTAGGCTTAAGCATGCTTAACTGGTTTCATT 
7 0 TGTCTTGGGGCAAGTGAAAACAACTTTAATTAAAAATTTrTTTTAAATGAGACATGGTCTTGCTCTGTCACCCACGCTGGAGTGCA 

GTGGTGCGATTATGGCTCACTGCAGCCTCAACCTGCTGGGCTCAAGCAATCCTCCCATCCCAGCCTCCTGAGAAACTGGGACTATA 
GGCGCACATCAGCATGTCCGGCTAATTGTTTCTATTTTTTGTAGAGATGGGGTCTCACTATGTTGCCCAGGCTGCAGCTTTGCTTT 
TTGTCTGGCTGTTTGCCAGTGGCTGTCTGAGTCTATTAAGTGGATCTGAGGTTGGTAAGACGAGGAGTTCCCTTGATGCCCAAGCA 
CATTTTGTACTTTGGTAGGTACGACACATTGCCAGAATACCCTCCCAAAAGGTGCTACCAATTTACGCCCACACCAATAGTCTATG 
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AGGCTGAAGTGCAGTGGCATGATCTCTGCTCACCGCAACCTCCGCCTCCCAGGTTCAAGCGATTCTCCCACCTCAGCCTCCCAAGT 
AGCTGGGATTACCGGCATGCACCACCACGCCTGGCTAATTTTTGTATTTTTAATAGAGATGGGGTTTCACCATGTTACCCAGGCTG 
GTCTCAAACTCCTGACCTCAGGTGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCACGCCGGGCCA 
ATATTATCAATTTTTAAACATTGACCAATATGACTGAGAAGAACTATCTATCTCCTTGCTATTTTAATTTGCACTTAATTACAGTG 
5 AAGCAGAGCCTGTGCCAGGAGCTCCGAATCTGGGAGAGGTATGACGACCCTGTGAACCATCCCAAGGCTACTTAGTTCTTAGGGCC 

AGCAGAGGAATTTGGGGTCTTGGACCCTGTCTTATGAGGGTGGGATGGTAAGTGGCCTTTAGGGACGCTCAATTTGACACCAGACC 
CATCACCACTCTCGGTTCCTTCCCAGCAAAGTGTCATGTAAATCAGGGGCTATTTTGGGATTCCAGCTGGTGGTGATTCTAGACTT 
TTAGGGAGAAACCGAGATCTCCTTTCTCTTCTCCCTTTTCCCCAGCCTCTTCCTGTGTCTCCATTTCCCTCTACTAGTGATAAAAA 
CAGGATGAGCTGGGCATGGTGGTGAGCACCTATAACCCCGCTCGGGTGACTCGGGAGGCCAAGGCAGGAGGATTGCCTGTGCCCAG 
10 GCATTTGAGCAGAGCCTGTGCAGCATAGCAGACTCCATCTCTTAAAAAAAAATCAGTATGGCCTGGGCGCGGTGGCTCACCCCTGT 

AATCCCAGCACTrTGGGAGGTCGAGGCCAGTGGATCACCTGAGGTCAGGAGTTCGAGACCAGCTTGATTAACATGGTGAAACCCCG 
TCTCTACTAAAAGTACAAAAATTAGCCAGGTGTGGTGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATAA 
TGGCGTGAACCTTGGAGGCGGAGCTTGCAGTGAGCCAAGATCACACCACTGCACTACAGCCTGGGCAACAGAGCGAGACTCCGTCT 
CAAAAAAAAAAAAAAAATTAGCCAGGCGCAGTGTTGGGTGCCTGTAGTCAAGGAGAATCTCTTGAACCTGGGAGGCAGAGGTTGCA 
15 GTGAGCCGAGATCACACCACTGCACTCCAGCCTGGGGGACAGAGCGAGACTCTGTCTAAAAAAAAAGAAAGAAAAAAATGAATATG 

AAGAAATGGGGACCACAGAGCACAGCATGCACTCTGCAGTCAGAAGACCTCACCTCTGCTCTCCCACCGAGGACCGTCACCAAACC 
TCTCGGAGCGTCAGTTTCTTCAAATATAAAATTGGAAATAACATTTTATTTTTTATTTTTTCTTTGAGATGGAGTCTCACACTGTT 
GCCCAGGCTGGAGTGCAGTGGCGCCATCTCGGGTCACCGCAACCTTCGCCTCCCAGGTTCAAGCGATTCTCCTTGCCTCAGCCTCC 
AAAGTAGCTGGGACTACAGGTGCATGCCACCACACCAGGCTAATTTTCTGTATTTTTAGTAGATATGGGGTTTCACTATGTTGGCC 
20 AGGCTGGTCTCGAACTCCTGAGCTCAGGAAATCCACCCTCCTCGGCCTCACAAAGTGCTGGGATTACGAGTGTGAGCCACTGTGCT 

GGGCCATCTTTCGAACTTTTTAACAGCTTTCAGAGGAAAGATGGACAGGAGTTAGACTCTCCATTTACATGTGAAGAAACTGAGAT 
TTGGGCTGGGTGCAGTGGCCCATGTCTATAATCCCAGCACTTTGGAAACCTGAGGCGGGTAGACCACTTGAGGTCAGGAGTTCGAG 
ACCAGCTTGGCCAACGTGAAACTCCATCTCTACTAAAAATACAAAAATTAGCCGGGTATGGTGGCACATGCCTGTAGTCCCAGCTC 
TTGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGAAGGTGGAGGTTAGAGTGAGCTGAGATCACGCCACTGCACTCCAGCCTGC 
25 ATGACAGAGCGAAACTCCATTTCAAAAAGAAACTGAGATTTGGCTTGAGAATTAACTTATCCAGGGTCATAGGGTAGTAATCTATT 

TTTCTCAACTCAGGAAAGTCAGGGGAAGACAGGCGTGTGACAGCACCCTTCTAGGACACCTTTCCCAAGGTTGTTAGGTAAGTTGTC 
CTGGGGACCTCTGGGGATTAGAAGTCCCTCAAAAACAGTTCCTAGGCCCCTGGAACCCTCCCTCCTCCAGGTTTCCTGACTCAGAT 
AGGTCCCTTTTTCCTCATCCTTCAGGGCTTCTCATGAGAGGAGGGGGAAGTGTGTGGAAATGAAAAATAATTCTGATGAGGATTAG 
CTTCTGCCATTCTGAAAACTCTGCTCrTCCTGCTTGTGTTAGAAGAGAAAGGCTAAGCCATTGGAGCTGGTGATGGAATTGGTGCT 
30 GGTGGAGGTGGTGGTTGTAGTGACGGTACTACTGGTGGTGGTTGTGACGGTGAAGGTGGTGGCTGTAGATGGTGGTGCCCGTGCTG 

GTGCTGGTGGAGATCGTGGTTATCGTGATGGTGGAGGGGGCAGTTGTAGTGACGGTGGTTGTGATGGTGGTGATGGGTGGTTACAG 
TGCTACTGGTGGTGATGGTGCTGGTTGTAGTGGTGGTGGTGACGGGGCTAGTGAAGGTGTTAGTGGTGGAGATGGTGATGGTAGAA 
GAGTGCTTCTTTTCTGAATCTGTTACTCTGGCACAACAGCGGAATCATACAGCATCCCACCCCCTAACTTCCTCTACTTTTCCTGG 
AAACAAGGACTTTGAACATGAGCCCCGTGTTCAATAGAGCCTTCTTTCAGGTGGATGGGAAGCTCCCTGTTCAACTAGGATGTGTG 
35 CAACTTCTCTAAAGGCTGAGGGCAGACTATACCGCAGGTGGCAGACCCAGGAGCATGGGAGAGGGAGGGCCTGTGAGTGGGTGTCA 

TGGGTCTGGGAGTGTGTTAGCACTGTGAGAGCCACGGCAGAGAGGGTGGCTGAGGAACTGAGGCGTGAGGACCTTCCAGGAACTGC 
CTGTGGAGAGCTGGTGGTGCCCCCTCCTAGGAAGCAGCTAAGGTTAGAGACAGGGGTGTGCAGGTAGATGTCGAGCAACTGACCCT 
CTGAAAGAACATTTTAAAAAACTCTGATTTGTAGTGTTTGCTGATCCCTGTGGTGTAAATACTCCTGCTATGGATGATTTCAAGCG 
ACTCATGTGAGTCATTGAACACAGAGCCGGGAAGAGACTCACAGTGCACTGTGATTTAGTACCTCCTCCATGCAGCTGCGATAGAC 
40 GGAAGTAACCTCGACAGTGCAGACAATAGTAAAACGTAAAATAACTGGGCAGTGATGATTTTTTAGTTTTTACTCCTTTTTTTTTT 

TTTTGAGATGGAGACTTGCTCTTGTCATCCAGGCTGGAGGGCAGTGGCGCGATCTCAGCTCACTGTAACCTCTGCCTCCTGGGTTC 
AAGCCATTCTCCTGCCTCAGCCTCCTGAGTAGCTAGGATTACAGGCGCCCACGACCACACCCAGCTATTTTTGTTGTTGTTGTTGT 
ACTTTTTAGTAGAGACGGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCGCCCGCCTTGGCCTCT 
CAAAGTGCTGGGATTACAGGCATGAGCCACTGTGCCGGGCCTACTTTGACTGTTAATATGTCTTGAATTGCAAGTTTATATAATTT 
45 AATTTTTAATTATGGCTGTGTTTAACCACTGGCTGGCAAACTCCCTAAACACCTTCCAGCTGGTTCTTGTGAGTGGGAGGAAGCCG 

GCTACAGCACACCACTGATGCCTGGGCACTGTTGCAGGGGGGACTGGCTGTCAAGCTGGAGCTGATGGGTGCTGGGGGCTTTCTCT 
CTTCTCTCCAGGCGGATGTTCCCATTCCTGTCATTTACTGTGGCCGGGCTGGAGCCCACCAGCCACTACAGGATGTTTGTGGACGT 
GGTCTTGGTGGACCAGCACCACTGGCGGTACCAGAGCGGCAAGTGGGTGCAGTGTGGAAAGGCCGAGGGCAGCATGCCAGGTGCGC 
GCGCCCCTGGGAGCGGTGGGCTCTGTTTCGCTGGGACTGGGCGCCCCCTGGTGGGCCCACCAAGCCCCTACCCCTAATTCCTAGAC 
50 CTTTAACCCCCTCCCACTCCATCCCACGCCATTGCATCCCTCCTGTTTCTGGCTTCCTGCTTTGCTCTAGCCTGTCCTCTGCTGAG 

TCCTCTGCCCTTCCCTGCCTGGTCCTCCCCCTGTGTCCTTCCTTACGTCCCTCTCGGGACAGGCAAAGCCCTACATCACCAGGGTT 
CTGTCCCGGGGGCTGCATGTCAAAGAGGTGAACTGTCCACAGGAAACCGCCTGTACGTCCACCCGGACTCCCCCAACACAGGAGCG 
CACTGGATGCGCCAGGAAGTTTCATTTGGGAAACTAAAGCTCACAAACAACAAGGGGGCGTCCAACAATGTGACCCAGGTAGGACC 
TGCTCTTCAAAAGGTAGCCTCGCCCTGCTCCCCACCCTGGGTCTGAGACCTCCAAGGCCACAAGGGTCCTGCGGGGCCAGTTTGGT 
55 TCATrrTTTCTTCCTTCCTACAGGAAGGAAGGTTCGTTTTTCTTCTGTCCTAAACGAAGGGTCATTTTTCCTCCTTCCTAAACTCT 

GGCTGTTTCTCACCCACCTTGGGAGGAAGATGAGATGGGATGAAGCTGAATCTTGGACGGGGGTCATATTCAGGCCACACAGGCCA 
ACCCAGCCTCAGGGTTTCTTCACCAAATCATGGGTTGCCATTGCTCCGGCACCATGAAAGGCACAGAGTTGGCCCTGTGGTCCCAG 
GGAATAGATGCCGAGTTTCTCTAGGTTGAACAATCCTGTTAAAAGTGCCCTTGCTGGCTGGGTGTGGTGGCTCACACCCATAATCC 
CAGCACTTTGGGAGGCCAAGGCGGGTGGATCACAAGGTCAGGAGTTCAAGACCAGCCTGGCCAAGATGATGAAACCCCGTCTCTAC 
60 TAAAAATACAAAAATTAGCCAAGCATGGTGGCGGGTGCCTGTAATCCCAGCTACTCAAGAGGCGGAGGCAGGAGAATCGCTTGAAC 

CCGGGAGGCAGAGGTTACAGTGAGCTGAGATCATGCCATTGCACTCCAGCCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAAAA 
AAAAAAAGAAAAAAGAAAAAAGAAAAAAAAGTGCCCTTGCCCTAAAGCCCTGTTTGTGCTGATACCTTGGTCTCAATTGACATCTG 
GAGGTAGAAGAGGGGGCAAGAGGCTAGAATTGGTGCCCCAAAGAGTCCGGACACTGGAGTTGGAAAGCTTGGGGGAAGTTACATGG 
TGGCAGAGCAGGGGAATGGACAGGATGACCTCAAGGTGCTTGCTAGCCTCACGTGGGGCCAGCTGTTGGTGGGGGTGATGGGATCC 
65 TCGAAATCCTTCCTCCCCACCCCTACAACCGTCTTGCTCTGTCTACAGATGATTGTGCTCCAGTCCCTCCATAAGTACCAGCCCCG 

GCTGCATATCGTTGAGGTGAACGACGGAGAGCCAGAGGCAGCCTGCAACGCTTCCAACACGCATATCTTTACTTTCCAAGAAACCC 
AGTTCATTGCCGTGACTGCCTACCAGAATGCCGAGGTGAGGGCTGCCTGAGCCCCGGTGGGGAGGAGGGCAGAGTGGGGCCCACTG 
TCTTCCTTGGGAGGGATTTGGAAAGTTCCCGAGCCCCAGACTCAGGACTCAGGTGACTCTATTTCCCTTCTCTCTAGATTACTCAG 
CTGAAAATTGATAATAACCCCTTTGCCAAAGGATTCCGGGAGAACTTTGAGTCGTAAGTGCCACTGGGTTCAACTCAGCTTTGGTC 
7 0 CCTCCTGAGACACATCCTCTCCCTGCCCCTGAAAACAGGAGGGTGGGGGACAGATGCTACAGGTGGGCAGGCCAGGGAAGGAGGGT 

CGGAGAAGGAATGTGTGAAACAGGTAGGCTCACAGGTGACTGGTTCTGCTTGTGACCCGTTTTCTTGCCTTCTATTTTTTTCTAGC 
ATGTACACATCTGTTGACACCAGCATCCCCTCCCCGCCTGGACCCAACTGTCAATTCCTTGGGGGAGATCACTACTCTCCTCTCCT 
ACCCAACCAGTATCCTGTTCCCAGCCGCTTCTACCCCGACCTTCCTGGCCAGGCGAAGGATGTGGTTCCCCAGGCTTACTGGCTGG 
GGGCCCCCCGGGACCACAGCTATGAGGCTGAGTTTCGAGCAGTCAGCATGAAGCCTGCATTCTTGCCCTCTGCCCCTGGGCCCACC 
75 ATGTCCTACTACCGAGGCCAGGAGGTCCTGGCACCTGGAGCTGGCTGGCCTGTGGCACCCCAGTACCCTCCCAAGATGGGCCCGGC 
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CAGCTGGTTCCGCCCTATGCGGACTCTGCCCATGGAACCCGGCCCTGGAGGCTCAGAGGGACGGGGACCAGAGGACCAGGGTCCCC 

ccttggtgtggactgagattgcccccatccggccggaatccagtgattcaggactgggcgaaggagactctaagaggaggcgcgtg 
tccccctatccttccagtggtgacagctcctcccctgctggggccccttctccttttgataaggaagctgaaggacagttttataa 
ctattttcccaactgagcagatgacatgatgaaaggaacagaaacagtgttattaggttggaggacaccgactaatttgggaaacg 
5 gatgaaggactgagaaggcccccgctccctctggcccttctctgtttagtagttggttggggaagtggggctcaagaaggattttg 

gggttcaccagatgcttcctggcccacgatgaaacctgagaggggtgtccccttgccccatcctctgccctaactacagtcgttta 
cctggtgctgcgtcttgcttttggtttccagctggagaaaagaagacaagaaagtcttgggcatgaaggagctttttgcatctagt 
gggtgggaggggtcaggtgtgggacatgggagcaggagactccactttcttcctttgtacagtaactttcaaccttttcgttggca 
tgtgtgttaatccctgatccaaaaagaacaaatacacgtatgttataaccatcagcccgccagggtcagggaaaggactcacctga 
10 ctttggacagctggcctgggctccccctgctcaaacacagtggggatcagagaaaaggggctggaaaggggggaatggcccacatc 

tcaagaagcaagatattgtttgtggtggttgtgtgtgggtgtgtgttttttctttttctttctttttattttttttgaatggggga 
ggctatttattgtactgagagtggtgtctggatatattccttttgtcttcatcactttctgaaaataaacataaaactgttgaatg 
tgcctgcctcagtgccagcatggggggacatggatggggactcagttggggttgtacccaagctggtgtacccaaggtgttctgtc 
agctttcatttatggggaacctgctaagaccctgaaatgactccagctgagttacagcaaggccacatgtcctaccttcagcactc 
15 agggggttggttgatgctacctcttaaggcatcttgggacggacagagaagaatcccttgccctgtgtgcaccctgacattgaaag 

gaggggtgtg agg gcaagg c caag ggctggactggg ag cgggggtg c agggcgctgtgaggcggtggcacttgatttttctttgca 
tttctagcagccctccacctttatctctagggttattcaaggattaaagaaataaatataaaatgagccatgtgaaattaccattt 
ttgtaggtcgaaaagccaaatattagcaattttatgtgactcaagctaatacatgtaaagggtttaagaacattgcctgacaaaca 

GT AAGCACT C ACT GTGT AAG CTACTGTTACCAACAG TTTCTAGCTGTTTCTGTCTGTCTTTTT ATACACAC TGAATTGTGTTTGTA 
2 0 AAATAATACATACTTTTTTTTTTTTTTTTGAGACAGAGTTTTGCTCTTGTTGCCCAGGCTGGAATGCAATGGTGCGATCTCAGCTC 

ACTGAAACCTTCGCCTCCCAGGTTCAAGTGATTCTCCTGCCTCACCCTCCTGAGTAGCTGGGATTACAGATGTGCACCACCATGCC 
TGGCTAATTTTTGTATTTTTAGTAGAGACGGTGTTTCGCCATATTGGCCAGGCTGGTCTCGAACTCCTGACGTCAGGTGATCTACC 
CACCTTGGCTTCCCAAAGTGCTGGGATTACAGGCGTGCGTCACCACACTCAGCCTATACATGCTTCTTTTAAATAATTCAAGCAAG 
GAAGAAAAGTATAAAGACAACAATAAATTATCTCAAATCTTACCCATCAAGAATTATCATTAACATTAGGTGGGTTAGACAGAAAT 
25 AGTTTTATAAATTGGAACCATACTGAAAAGGCTTTTTCTTAATGAAAATGGTTAAATTTTAGCTTATAGAATTTAGTCACACACAC 

ACACACACACACACACACACACATCAAGACAAGCAAAACCTCTCAAACTCTCAAGTGAAATGAAGGGAGTTGCTAAACTTAAGATA 

aatttttcttcactacaagaaatattttcttggttttttttttttttgagacagagtctcgctctgttgcccaggctggagtgcag 
tggcacgatctcagctcactgcaacctccacctcctgggttcaagcagttctcctgcctcagcctcccgagtagctgagactacag 
gcgtgtgccaccacgcccggctttttttgtgtttttggtagagacggggttttcaccatattagccaggatggtctcgatctcttg 
30 acctcgtgatctgtctgcctcggcctcccaaagtgctaggattataggcgtgagccaccgtgcccaggcaagaaatagtttctaaa 

agaacactctcaggctaagacaggtgcttataggaaacattaagaagttagagttactatgttgccccaccacagtccagggtgca 

TTTTTTTTTTTGGTCACAGTTCACATCCCATCCTTTTTTGCTCTCrACTCAGAGGCACCTTCTAGTTAGAAGGAAAAAATACGGTG 
GCATACTTGGCTCCCTTTCCTTTGAATTTGGAATCTCATAATTTTGTAAATGACAGGAGATCTGCCACATTGTGCTCTGTGAGTTC 
35 AGATTATTTGTCCCCCTACTCCTACCCCGTGGCTGTCACTTTCTAAAGTTAATGGGTTGGGTCTATTTCCTTTCTTGGAGGAACTG 

TGGTTGATAATTATAATACTCTTTTCGCTCACCATTTAAAAATGATTTTTGCTCCCTTCATTAGATATGAAGTTAAGTGACTTGTG 
ATCAAGCCATACTTTACCATCTTTTCTAGAAGTCTGACTGCATGTTTTGATGTGGTGTTATTTGACTCATAAAGGTTCATTACTAT 
TATTTCTTCACTATTAGATGTACCTTTTACTGTATATACTGTGTATATATACACATACCACATATATCTATAATATATATAACCTA 

aataccacacaactcaagatatttcttcaagatttaaacaccaataatatcacaactatatttcctccatctaatctcctgccttt 

40 CCCTCATAGATAACCAGTATCTTTAATTTTGTGTTTTGCTTTTCTTGCCTTTTATTTGTTATATTTTTTATTTTTATTTTTGTAGA 

GATAGGGTCTTGCTATGTTGCCCAGGCTGGTCTTGAACTCTTGGGCTCAAGAGATCCTCCCACCTTGGCCTTCCAAAGTGCTGAGA 
TTACAGTCATGAGCCATTGCATCCAGCCCCTTTCTTGCTTCTTAAAATTAAGTGTTAACACTTTATGTAAGTCTAACTACTATGCT 
ATGTAGTTTTACTTGTTTTTAACTTTATAAAATAATATATATGTGTGTGTGTGTATGTATACATACACACATATATGTTTTGATTT 
TTG ACTCAAC ACTG TTTTT AAG ATTCATCCATTTGTGGCAGGTAG CT ATGT ATTTCATTCATTTTTCACTAT TTT ATGAT ATTCCA 
45 CTATGTGTATGTTTGCTATAATTTACTTATCTATTTTCCTGTTGACAATTTACACATTTTTGTTATTATGAACAGTTTTTAAAATA 

TTTTTAATGTGTCTTCAGGCACACAAGTGCTAAAATTTCTCAAGTCAAGTCTGTATCTAGAAATGGGTAGGGTATGTGAATGTACA 
ATTTAACAAGAGAATGCCAAATTACTTTACCAATTTACACTCTCACCAGTAATGTACAAGAGAACATGTTGAGTTTCTTTCTTTCT 
TTCAGCAGTAGTAAGGTTGAGCCTTTCTTCATATGTTTTCTAATCATAGGTTTGTAAAATGATTTGTTCATATCTTTCGCTCATAT 
TGCTATTAGAGTATTTGTCTTTTTCTCATTGGTTCTGGTTCTTTATATATTCTTGACTTGATATCAACCATTATTTGGTTATTTAT 

50 attgcaattatcttcctctagattattgttcctcttttcattttctttaaagtggttttctgatgaacaaaaatttgtagttttaa 

GTCATTATAGCTCACTGCAGCTGCAAACTCCTGGCCTCAAGTGATCCTTCCACTCAGCCTCCCCAGTAGTTAGGACTACAGGCATA 
TGCCACCATGCATGGCTAATTTAAATTTTTTCTGTAGCGATGAGGTCTCGCTATGTCACCCAAGCTCATCTTGAACTCCTGACCTC 
AAGTGACCCTCTCGCCTTGACCTCCCAAAGTGTTGGGGTGGCATGAGCCACCACACCTGGCCAACATTTTATAGTTAGTACTTTTC 
55 CTTGTCTCATTTAAGAAAACTTTTTCTGCTTGAGGGTTAGAAAGATATTCATCTGTATTTTTTTTTCCATAGGATTTGAAGTTTTG 

CATTTGACATTTAATTCCTTTTAGTGTTTGGTGTGAAGGATTCATTTTTGTTTrCGTTTTCCAATTTTTCCTGTTTGTTTTTGTTG 
AATAGTCTTTCTTTTGCCCATGGTAGTAGTCTCACATACTACTTCTGGTAGAGCAACGTCCTCTTTTTAAAGTTTCTTCTTCTGAA 
GTGCTTTGACTATGCCTAGCTCTTTGCCCTTCTATATGATATATATAATAACTTGGAAATTTTCATAACAACCAGACTGAGATTTT 
TATTGAGGTTGGACTAAATCTATTGTTCGATTTGAGAGAAGAGATAACTTTGTGATATTGTCTTTCTATGCATGAACATGGGATAT 
6 0 TTCTTCATTTATTTAGGTCATCTTTAAGGTTCTTTAGCAAAGTTTTCCAATTTGTAGGTGTAGGACTTTTATATCTTTTGTTAAAT 

TTATTCTTGGGTATTTCTTTTTTTCTCTGTAAAAGGCATATTTTAAAATATATGTTTCCTAGCTGTTTGTTACTAGTTTGCAGAAT 
TACAATTGATTTTTGTATATTGATCATGAGATCCAGCCATGTTGCTAAAGTCTTTTATTATTTTGGGGGAATTTCCTATAACTTCT 
TTAGAGCTATCTCTGTGGCCAATCATATTATTTGAAAAAATGAGAGTTTTAGCCGGGCATGACGGCGGGCGCCTGTAGTCCCAGCT 
ACTCAGGAGGCTGAGGCAGGAGAATGGCATGAACCCGGGAGGCGGAGCTTGCAGTGAGCCAAGATCGCACCGCTGCACTACAGCCT 
65 GGGTGACAGAGCGAGACTCTGTCTCAAAAAAAAAAAAAAAGAGAGTAAAAAAAATGAGAGTTTTATTTCCTTGTTTCTAATCATTA 

TGCTTCTAATTTATTTTCCTTATCTTATTCGACTGGTCATAACCTCAAGTGCTGGTTTTTTGTCTTTTGGGGGATGGTTTCTTTCA 
CTATTTTTTGACCCCACCTCTGATGGGGTCTCACTCCGTCACTCAGGTTGGAGTACAATGGTGTGATCATAGCTCACTGCAGCATT 
GAACTT CTGGGTTC AAGTG ATGCTT CTGCCTC AG C CTCCCAAATAG CTAGGACTACAGATGTGC ACATT ATG AAG CCTAGCT AATT 

70 TCCTCCTGCATTGGCCTCCCAAAGCACTGGGATTAGAAGAGTGAGCTGCCATGCTCAGCTCAGTTTTCCCCTATTTATTACACTTT 

tttttccttttacttg TTTGCATTTCT ataattt atttatttt agtg gcttatctatacatttt aat aagt at at TTAAT aatg aa 

TGATGTTTT ATC CTCC CTTCTCGTCAGT AAGATAATTTT AGATCACTTTAATT CTG ATCTTCCTCCTT CTG ACTTACTG TTCCTCC 
TT CTG ACTT ACT AATAAAAACTTACTT CCTT CTTCTGACTT ATTGAT AACTCTT AT ATTATCATTTTAGTAG CCATTCTAAT AACC 
TTTTTTCATTCATGTTTTTCTCCTCTCAACTTACTCATTTCAGTTCTTTCTTTTTTTAACCCCTAAAAATTAGACTCCTTTATTAT 
75 TTTATTGAGACTATGCTTTGTCTGGACTTACCTTTATGTTACCATTCTTTTTGTTCATTTTCCCTTTTTTGCATTTCTCTTTTTTG 
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15 



20 



25 



30 



35 



40 
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50 



55 



60 



65 



70 



75 



ggggatcatttacctatatctttaaatcctttataagttcttttagagaagttctctttgtaaacttcccctgggcttgtttctta 

taaatgttatcattttccctattggtattgagtgattgttttgctgaatacacaattttgggtgaatagtattttatttatttatt 

tttttttttttttgaggtgaagtcgtactcattgtgtcacccaggttgaagtgcagtggcacgatctcggctcactgcaacctctg 

cctcccaggttcaagtgattctcctgactcagcctcctgagtagctgggattacaggcatccaccaccatgtctggctaatttttt 



cgccttggcctcctgaagtgctgggattacaggcatgagccactgcacccagccttttcttatcattttatatgagtaattccact 

gtcttctggcttcattgttgtgagatctgctgctattctaattatcattctttgttaggtcttctgtgttttttctctgctttcca 

gatcttctatttatattcatgccctaaagattcactacgatgtgagaaggcatgattttatttttccttatcctatttgggataca 

ttgtgtttcatggatctttgcattcatcattttcatgagctctgaaaattctcagtcatcatctctttaaatattgcttctttcta 

TTCTCTCCAATTTCATCCTTTAGGACTCCAATCAGATGGGTGTCTTTTTTTTTTTTTTTTTTGACAGGGTCTGGCTCTGTTGCCCA 
GGCTGGAGTGCGGTGGCACTTTCTTGGCTCACTGCAACCTCCACCTCCTGGGCTTAAGCCATCCTCCCACCTCAACCTCCTGAGTA 
GCTGGGACTACAGGCATGCACGACCATACCTAGCTAATTAAAAGAAATTTTTTGTGTGTGTGTGGAGACAGGGTCTCGCTATGTTG 
CCTAGGTTGGTCTTAAACTCTGGGCTCAAGCGATCTTCCCACTTTGGTTTCCCAAAGTGCTGGGATTACAGGTGTGAACCATGTTT 
ATCCTTATAATTGCATTATTTGTTTTTGTAAACATTCTATACCTAGCTATTCTGTATTTTCAACATCTGCTGTCCTTGTAGGGGGT 
GATGATAGGGTTGTTGTCTAAATCTGTTGTTTCTTCTGATTCTCAATG ATAGTGGGTTTGC CTT CTTCCTTGCTTGGTGGT CTTCT 
TTCTTTGTTTATTAAATTTTGCTAAAGAAAATCTTCAAGGAGTCTTTAGGCAATAACACTTCTGAGTATTTAACATGTCTTTATTT 
T ACTTACACATGTG AGTG AT AGCTTG AC C C AGTATAAAAGTCTAGGTTG AAAT CACTTT CTCTCAG AATTTTTTTTCTT AAAG AC C 



CTCGGCTCACTGCAACCACTGCCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCACTGGAGTAGCTGGGATTAGAGGTGTACGCC 
ACCACGCCTGGCTAATTTTTATATTTTTAGTAGAGATGCGGTTTCACCATGCTGGCCAGGCTGGTCTCGAACTCCTGGCTTCAAGT 
GACCCACCTGCCTTGGCCTCCCAGAGTGCTGGGATTACAGGCATGAACCATCGCACCTGCCCTACTTACAGAATTTTTAAAGCATT 
TTTTT CATTGTCACTT AGTTTTTAGTATTG CTCTTAAGAAGTCTG ATGCCATTTT G ATTCATGATC CTTTTTGGT AGGTTTTTAG A 
TCCTCTCTTGCTTCCCAGTGTTTTAAACATTCTGTATTATATACCTTGGTCTGAAGCCCTTTTTCATTTGCTATTCTGGCACACCC 
AATGAGAACTATCAACCCAGAAACGCTGTTCTTCATTCTTAGAAAGTGTCTCTTCCTTGCTGGTTCAGTGGCTCATGCCTGTAATC 
CCAGCACTTTGGGAGGCTGAGGCGAGCAGATCACTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACGTGGCAAAACTCTGTCTC 
TACAAAAGTACAAAAATTAGCCGGGCGTGGTGATGCATGCCTGTAATCCCAGTCACTCAGGAGGCTGAGGCAGGAGAATCGCTTGA 
ACCCAGGAGGCGGAAGTTCCAGTGAGCCAAGATTGCACCATTGCACTCCAGCCTGGGCGAATGAGTGAGACACTGTCTCAAAAAGA 



ACTATGTTGGTCAGGTrGGTCTTGAACTCCTGGCCAAAAAATTCTTCAAGCAAGAGCATACTTCCTCCCAGAGAGCTGGTTTACTA 
CCACACCACTGGGAGCTGATTTATTAGGCTGGGGCCCCCACAATGTTAGTGTGTAGAGATATGAGTTCTCCTAAAGAGACTTTTCC 
AAATTTCTTACCAGCTGACTGGAGAATATTGTAGGAGTGAAATATGAGAAGAGAAACCGAGGGGCTAATTTTTTTCTTTTGCAAGC 
tttcacttacattttcttcttccagctttgc ct CACCCTTCCTAGAC actgtctttgg tatc cccaagtc ccatgtctttttc ttt 

CATTTTCTTTAGAATGACACTCTATACTTCTAGGTGGTAGTGGTAGTGAAATAGTTATTTTGTTGCTCAGGGCGGGAAGCAGTCAT 

gggcatcttgatacatctgatttcagacttttagccaatccaccaattgtcagtaccatgcctcaatcccagcttccactgtgcca 

agttctgagcctcttaagcattctttcgggctaaatcagttcactcattgttaatcctgtttgtagacactgtgggctatagctcc 

atgttgcttaatcatgcactactcctccgtctgctttctagtttccaaaaacttgttgaaatgtattgtctggttccttttcctct 

gctgttctctttgttcctgtggtttcatacatttgaaaaattcctatattatcattttagtaaccaatatacaatttttttttttt 

gagacagagtctcgctctgtcgcccagactagagtgcagtggtgcaatctcggctcactgcagcctctgcctcctgaattcaagcg 

attctcctgcctcagcctcctgagtagttgggattacaggtgcgcaccaccatgcccggctaatttttgtagttttagctgagacg 

gggtttcaccatgttggtcaggctggtctcgaactcctgaccttgtcatctgcccgcctcggcctcccaaagtgctgggattacag 

gcatgagccaccgcgcccggcccaaatatacaaattttaacctaaacactcttcatcaattttgaatggaacttggtacatttttt 

cagccttcatggattggccttcttctttctctaccccacacccccaaatttcagacaagttttcttctattttgtctccgattacc 

tcctatccagctagtatttatttttcagagacattcattactcttcgactagatctcaaccctctgtttctctccattttctttct 



cactgcaagctctgcctccagggttcacaccattctcctgcctcagcctcccaagtagctggaatcacaggctcccgccacgccac 

cacacctggctaattttttgtatttttagtagagatggggtttcaccatgttagccaggatggtctccatctcctgaccttgtgat 



ggatctcactcctgttgcccaggctggggtgcagtggcgctatcacagctcactgccacctcgacttcccaggctcaggtgattct 

cccacctcagcctcctaagtagctgggattacaggcacatgccaccatgcccagctaaatttttgtgtttttagtagggacaaaat 

ttcatcattttacctaggctggtctcaaattcctgggctcaagcaatctgcccgccttggcctctctaaatgttgagattacaggc 

gtgtgccactgcacccggcctttgtttctcttcctattacttagttttcattttttgactttatattctgtcctctgggagagatt 

tccaaagttatcttagtagtggcatattaacttggggatggctgaagattaatttctaaggagagagtgatccagaaggataaata 

tctgtacttatgatttacatgaatgcctttctgagtgtctgtggttacagctatctcttaatatgccatattttgtaagagtttat 

atggcaagagttataaacagct 



HUMAN SEQUENCE - mRNA 

cggcccgctggagaggaagcccgagagctgccgcgcgcctgccggacgagggcgtagaagccaggcgtcagagcccgggctccggt 

ggggtcccccacccggccctcgggtcccccgccccctgctccctgcccatcccagcccacgcgaccctctcgcgcgcggaggggcg 

ggtcctcgacggctacgggaaggtgccagcccgccccggatgggcatcgtggagccgggttgcggagacatgctgacgggcaccga 

gccgatgccggggagcgacgagggccgggcgcctggcgccgacccgcagcaccgctacttctacccggagccgggcgcgcaggacg 

cggacgagcgtcgcgggggcggcagcctggggtctccctacccggggggcgccttggtgcccgccccgccgagccgcttccttgga 

gcctacgcctacccgccgcgaccccaggcggccggcttccccggcgcgggcgagtccttcccgccgcccgcggacgccgagggcta 

ccagccgggcgagggctacgccgccccggacccgcgcgccgggctctacccggggccgcgtgaggactacgcgctacccgcgggac 

tggaggtgtcggggaaactgagggtcgcgctcaacaaccacctgttgtggtccaagtttaatcagcaccagacagagatgatcatc 

accaagcagggacggcggatgttcccattcctgtcatttactgtggccgggctggagcccaccagccactacaggatgtttgtgga 

cgtggtcttggtggaccagcaccactggcggtaccagagcggcaagtgggtgcagtgtggaaaggccgagggcagcatgccaggaa 

accgcctgtacgtccacccggactcccccaacacaggagcgcactggatgcgccaggaagtttcatttgggaaactaaagctcaca 

aacaacaagggggcgtccaacaatgtgacccagatgattgtgctccagtccctccataagtaccagccccggctgcatatcgttga 

ggtgaacgacggagagccagaggcagcctgcaacgcttccaacacgcatatctttactttccaagaaacccagttcattgccgtga 

ctgcctaccagaatgccgagattactcagctgaaaattgataataacccctttgccaaaggattccgggagaactttgagtccatg 

tacacatctgttgacaccagcatcccctccccgcctggacccaactgtcaattccttgggggagatcactactctcctctcctacc 

caaccagtatcctgttcccagccgcttctaccccgaccttcctggccaggcgaaggatgtggttccccaggcttactggctggggg 

ccccccgggaccacagctatgaggctgagtttcgagcagtcagcatgaagcctgcattcttgccctctgcccctgggcccaccatg 

tcctactaccgaggccaggaggtcctggcacctggagctggctggcctgtggcaccccagtaccctcccaagatgggcccggccag 

ctggttccgccctatgcggactctgcccatggaacccggccctggaggctcagagggacggggaccagaggaccagggtcccccct 
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TGGTGTGGACTGAGATTGCCCCCATCCGGCCGGAATCCAGTGATTCAGGACTGGGCGAAGGAGACTCTAAGAGGAGGCGCGTGTCC 

ccctatccttccagtggtgacagctcctcccctgctggggccccttctccttttgataaggaagctgaaggacagttttataacta 
ttttcccaactgagcagatgacatgatgaaaggaacagaaacagtgttattaggttggaggacaccgactaatttgggaaacggat 
gaaggactgagaaggcccccgctccctctggcccttctctgtttagtagttggttggggaagtggggctcaagaaggattttgggg 
5 ttcaccagatgcttcctggcccacgatgaaacctgagaggggtgtccccttgccccatcctctgccctaactacagtcgtttacct 

ggtgctgcgtcttgcttttggtttccagctggagaaaagaagacaagaaagtcttgggcatgaaggagctttttgcatctagtggg 

TGGGAGGGGTCAGGTGTGGGACATGGGAGCAGGAGACTCCACTTTCTTCCTTTGTACAGTAACTTTCAACCTTTTCGTrGGCATGT 
GTGTTAATCCCTGATCCAAAAAGAACAAATACACGTATGTTATAACCATCAGCCCGCCAGGGTCAGGGAAAGGACTCACCTGACTT 
TGGACAGCTGGCCTGGGCTCCCCCTGCTCAAACACAGTGGGGATCAGAGAAAAGGGGCTGGAAAGGGGGGAATGGCCCACATCTCA 
10 AGAAGCAAGATATTGTTTGTGGTGGTTGTGTGTGGGTGTGTGTTTTTTCTTTTTCTTTCTTTTTATTTTTTTrGAATGGGGGAGGC 

TATTTATTGTACTGAGAGTGGTGTCTGGATATATTCCTTTTGTCTTCATCACTTTCTGAAAATAAACATAAAACTGTTAAAAAAAA 
AAAAAAAAA 

HUMAN SEQUENCE - CODING 

15 ATGGGCATCGTGGAGCCGGGTTGCGGAGACATGCTGACGGGCACCGAGCCGATGCCGGGGAGCGACGAGGGCCGGGCGCCTGGCGC 

CGACCCGCAGCACCGCTACTTCTACCCGGAGCCGGGCGCGCAGGACGCGGACGAGCGTCGCGGGGGCGGCAGCCTGGGGTCTCCCT 
ACCCGGGGGGCGCCTTGGTGCCCGCCCCGCCGAGCCGCTTCCTTGGAGCCTACGCCTACCCGCCGCGACCCCAGGCGGCCGGCTTC 
CCCGGCGCGGGCGAGTCCTTCCCGCCGCCCGCGGACGCCGAGGGCTACCAGCCGGGCGAGGGCTACGCCGCCCCGGACCCGCGCGC 
CGGGCTCTACCCGGGGCCGCGTGAGGACTACGCGCTACCCGCGGGACTGGAGGTGTCGGGGAAACTGAGGGTCGCGCTCAACAACC 
20 ACCTGTTGTGGTCCAAGTTTAATCAGCACCAGACAGAGATGATCATCACCAAGCAGGGACGGCGGATGTTCCCATTCCTGTCATTT 

ACTGTGGCCGGGCTGGAGCCCACCAGCCACTACAGGATGTTTGTGGACGTGGTCTTGGTGGACCAGCACCACTGGCGGTACCAGAG 
CGGCAAGTGGGTGCAGTGTGGAAAGGCCGAGGGCAGCATGCCAGGAAACCGCCTGTACGTCCACCCGGACTCCCCCAACACAGGAG 
CGCACTGGATGCGCCAGGAAGTTTCATTTGGGAAACTAAAGCTCACAAACAACAAGGGGGCGTCCAACAATGTGACCCAGATGATT 
GTGCTCCAGTCCCTCCATAAGTACCAGCCCCGGCTGCATATCGTTGAGGTGAACGACGGAGAGCCAGAGGCAGCCTGCAACGCTTC 
25 CAACACGCATATCTTTACTTTCCAAGAAACCCAGTTCATTGCCGTGACTGCCTACCAGAATGCCGAGATTACTCAGCTGAAAATTG 

ATAATAACCCCTTTGCCAAAGGATTCCGGGAGAACTTTGAGTCCATGTACACATCTGTTGACACCAGCATCCCCTCCCCGCCTGGA 
CCCAACTGTCAATTCCTTGGGGGAGATCACTACTCTCCTCTCCTACCCAACCAGTATCCTGTTCCCAGCCGCTTCTACCCCGACCT 
TCCTGGCCAGGCGAAGGATGTGGTTCCCCAGGCTTACTGGCTGGGGGCCCCCCGGGACCACAGCTATGAGGCTGAGTTTCGAGCAG 
TCAGCATGAAGCCTGCATTCTTGCCCTCTGCCCCTGGGCCCACCATGTCCTACTACCGAGGCCAGGAGGTCCTGGCACCTGGAGCT 
3 0 GGCTGGCCTGTGGCACCCCAGTACCCTCCCAAGATGGGCCCGGCCAGCTGGTTCCGCCCTATGCGGACTCTGCCCATGGAACCCGG 

CCCTGGAGGCTCAGAGGGACGGGGACCAGAGGACCAGGGTCCCCCCTTGGTGTGGACTGAGATTGCCCCCATCCGGCCGGAATCCA 
GTGATTCAGGACTGGGCGAAGGAGACTCTAAGAGGAGGCGCGTGTCCCCCTATCCTTCCAGTGGTGACAGCTCCTCCCCTGCTGGG 
GCCCCTTCTCCTTTTGATAAGGAAGCTGAAGGACAGTTTTATAACTATTTTCCCAACTGA 
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Table 39 

MOUSE NOMENCLATURE 
ICSGNM StatSb 

Celera mCG20224 

5 

HUMAN NOMENCLATURE 
HGNC ST AT 5 B 

Celera hCGl6577 

10 MOUSE SEQUENCE - GENOMIC 

caggggcgggcactgctgcttgtctcgtcacgattcctcgtgattcatcttagcatgtcaagtctgaaaatgtagagtgccactct 

GCCCGCCCTATGGGTGGGGTTGCCCAGCCCCTCCGTTAGAGTGTTGTCCACCCGATTCACCTACTGATGTGCCTTTTCCTTTCTTT 
TTTTTGTTTTTGAGGTCCAGGGAACTGATAGCAGGGCCTTGTGCCTTCTAGGCCAGAGCTCTACCAGTGGGCCGTGTCTCCAACTC 
CTTCTCATTCTGTGACTAGTAAGAAGCGTGCAAAGGCAAGAACATCCTGTGCCCAGAGATGGATGTTATCTATGGCTTCTGCAGCT 
15 TTGATGCTCCTTGTCTGAGTCTACTGTGTGTGTGTATGTGTCTGTGTGTGTCTCTGTGTGTGTGTCTGTGTGTATCTCTGTGTGTA 

TCTCTGTGTGTGTCTCTGTGTGTGTCTGTGTGTGTGGGTATGTCTGTGTGTATCTGTGTGTGTGTCTCTGTGTGTGTCTGTGTGTA 
TCTGTGTGTGTGTGTGTCTGTGTCTCTGTGTGTGTATCTCTTTGTGTGTCTCTGTGTGTGTGTCTGTGTCTCTGTGTGTATATCTG 
TGTGTGTGTCTCCGTGTGTGTGTCTGTATCTCTGTGTATGTATCTCTGTGTGTGTCTGTGTGTATGTGTATCTCTGTGTGTGTCTC 
TGTGTGTGTGTCTCTGTGTATCTCTGTGTGTGTCCAAGTGCACGCATGTATGTGCACAAGTCTATAGAGGCCAGAGATCAATGTTG 
2 0 GGTGCCTTCCTCAATTGCTTTACAGCAGCAGTTCTCAACCTCTCTGGGGGTTGAACGACCCTTTCACCAAAGCCCATGAGAAAACA 

CCGATATTTATATTACAACGCGTAACAGTATCAAAACTACAGTTATGGAATAGCACAAAAATAGTTTTATGGTTGGGGGCTCACCA 
CAACATGAGGAACCATATTAAGGGTCGCAGCGTTAGGGAAGTTGAGACTGGGTATCTCAGTGAGCCTGGAGCTTGCCCACTGAGCT 
GTGGGGGCCAGCAAGCTCCAAGGATCCTTCTGAATGCCTTCCCAGAACTGGGAGCACAAGTGCCTGCTGTTCTTTAACATGGGTCC 
TGGGAATTGAACTCAGATCCTAAAGACAGCACAGTGAGTGCTTTGCCAACCAGGAGCCGTCTCCCCAGCCCAGCCTGCTTTCTTTT 
25 TGAGGGAGCACGTGTTTTAATATAAACATGGTTGTATTTAGGTGAGAAGTTTAAATATGCGAGAATCCACTGATGTGTGCTTACTC 

TCTGCACGCAGCAAATAGCCACCCAACCCCCGCGCCCCCCTTTTACCTTCTGTCCTGTCCTTCTGTTCATTACCTCTCTTCTTCCC 
AAAGCGACACACGGTGGGTGAAGATTTATGACTGTCTTCCCAGAATTTTATTATCTGTGTTGCCCGGGCAAATTTTTTCCTTTTTT 

GGTTGCTTATAAGCTAGTGGTrAGGTTGTTTTGTTTTGTTTTGTTTTGTTTAAAGGGCAGATGGTGCTAGTATTGACCTACTTTTA 
30 GATGTGGTCATTTACCCTAACCTTGCTCGGTCAGGCCAGTATGAACACAGTCTTAATCTTCTAACACTGTGTTTCATATTTTCTGT 

CTCTCAAAGTCCTTGTATTCGGTGACCACTCAACACAGTAATGATGTTGACATTGACAGTGAGAGCATCCACATGACCAGAGACCT 
GGTCCCTTATCCCCCTCCCAGGATCCCTCAGTTCTCAGCGGGTGCTGGGAGGTTTAACCATTTGCAATGCTGGCACCTTGCCTGGA 
ACTTTTCAGATCAGAACCAATGTTTATCCATTGAGTCCATCTGCCAACTGTCCCTAGCCTTTGCTAAAACCAGAGTCTCCCAACAC 
TGGGTTTCTCCTCTCTCTTTAAATTATTAAGTGTGACAACGTGTGCACAAGCACAGAGGGTGACATGACAACTCACCACAAGTTCT 
35 CAGGACACAGGCGGTGCTGGGCAGTGGCAACAGGGCACTGCACAGTCAGGGCCTCTTGGCACTGAGAGATGGGGTCATCTTGGTAA 

TGGCATTAAGGGCATGTGCCACCAGGCCTAGCTTTTTTCTCTTTTTCAGTTACAGCTTTATTGAGATAGAATCACGTGTTATAAAA 
TTCACCTTTTTATTTAGTTTGGGGTGTGTGTGTCTGTCTGTCTGTACCATGGCATGCTTGTGGAGGTCAGATGACAGCTAATGGAT 
GTTTGCTCTTCACTCCACTATGGGTTTCAGGGGTCAAACTCAGGTCATCAGACTTGAATGACCAATGCTTTTACCTGAGAGCCATT 
TCCCTGGCCCCATCAACATTCTAAAATGTCCAGAATTCAGTCTCCCGGGCGTTGTAGTCCATTACCACTGTCCAGCCCAGCCTTAA 
40 TGTGTTTTCCTCACTTCCTCGCTTCCCCAAAAGTTCAACCTCACTCTTTTCTGTGGCTCTGAATTTGCCTATTGTAGAATCACAGT 

GTAGTTCAGGAAGTTTGTCCTCCACAGTTTTCAGTGTTCTCCTTCTGAGTTGGGGGAACAGGACTCACAGTGCCCCTGCCCCACCC 
TTCCATAGGTTCTTGTCTGTAAAGCCCTTGTGTCAGCGGGACTGATTAAGAAATCAGAGTATCTGGGACTGGAGAGATGACTTAGC 
AATTAAGAGCACTGGCTGCTCCTCCACAGATCCTGAGTTCAAGTCCCAGCCACCACAGGGAGGTTCATAGCCATCTATAATGTGAT 
CTATACATAAAAAGGGAAGGAAGGAATGAAAGAAGGGAGGAAGGGAGGGAGGAAGGAAGGAAGAAGAGTATTAGGGCCAGCAAAAT 
45 GACTCAGTGGATAATGATGATTGCCACCAAGCCTGACATCCTGAGTTTGATCCCCAGCACAACACACAGTAGGAGAACAAACCCCC 

TACAAGTTATTCTCTAACTGCCAAAGGCGTGCTATGGTGTGTGCGCACACACGTGCATACGCGTGCGCACACAAATGCAATAAAAA 
TAAGAAAAAGAATACCTTATTCTTAAAGGAAGGTAACTTTTGTCCTGTGGAGCATTAGGAAGCAGGAGGATAGCAGGAGCTGCTCA 
TCAATCAGATGAAGTTTGGAAAAGCTTGTTGGTGGGGTGAAGATGGAGGTGGGGAGAAGGAAGTGCTAAGTGTAAGTGTGAAAGAA 
TC ATTGGCT CTC CTCAGGGG CTGACCAC ACTCAGGCT CTGTG TTACAT ACTTACAC ACAC ACACACAC ACAACTCAG AAGTTATAG 
5 0 AAACTCCGAATAGTAAAAACTAACCTGGCAAACCATATCTCTCTGTGAGTGTTTTAAACCCTCATCTCTCCTCAAGCCAGAATTTG 

TTCAGTCCATTGGCAGAGTTTCGCTGGAAGCTTCCAGCAAGAGAGCCTGCTTTCCGCCAGGGAAGTTACAGCAAAACAGTCTCTGG 
TGTTCTGAAAACCTTCAGAGTAATGGCTTTGTTTGCAAACGCTTCTGCTTGGGGCTGGGAGTGTGCCTCAGTTGGTAGAGCTCTCG 
ACTAACAGGCACAAATTGACCCCCAGAACTAGAGTAACAGAACACACCTATAATCTCAGTACACAGGAGGTGGAGCAGGAGGAGCA 
GGTATTGAACTACATAATGAGTCCAGTGCCAGAGGCAAGCCTGGGCTACCCAGAGCTGACCTAAATATATTTGTTAAAGAAAAAGT 
55 TTCTGATAGAATGTTAGCTATTGATACAACATAACACTGATCACCAGCATAGTAGATATCCCTTCCTTTGGTTTCCAATAAGCCTG 

TGAAGTTGAGGTTTTTATAAACAGGTACTTCTGGCCCCTTATTTAACCTTCTCCACCCTTGGTCTAGGTGTTCTGGGTCAACATAG 
GTGCTGGGTGTGTTTAGCCGGTATAGCACTCTGTGTCCAGGCCCTGGCCAAGCTGTGAACTCCACAAGTGTGACTGCACAGAGCTC 
GGCTGACTGTCAACACTGTCCTAAAAATATGATGGTGAATCCAGTTCCCAGGGTTTAGAGCGGCCCCTGTGATGATTTACCAGCGA 
TACAAACCACTTCCCTTGTCAGAATGTCACGAACTGAAAACTGAGCTGCCGGGTCAATAAGCAGAGAAGAGCATGCGCATGCGCGG 
60 GGTAGGCTGTCTCCATGCGGGTGGAGGAGCCGCCCGGTGGCTGGATTGACCATGGGTACAGGGCCGGTGGGGGCCCCCCCACTTAC 

ACCTGTGTGCACAATGTTTCCTGGTGAGTGTGGAGAGTTCTGACAGGCATGGGAGAAAAGCACTAACCAGACCACAGGTCTTGAGC 
ATTTAAACTGGTAAGGAGTGGGAAGAGTTTTTTGTCTGGAGTGAGTTACTTAGCATTTAGGAAGTGGAGGCAAGGAGCTATAATGG 
GTACAACAGTAACCTTCATAAATCTATGTGGATAAAACCCACAGTTTAAAAGTAAAACGGACATGACTGTACTATTTAGTGTGGAT 
ATATATATACATTTTTTTTATTTTAACTGACACAACTGGGAAAGGGCATGCTCCCTCATACAGTGTGCGATGATCAGATCAGCTTA 
65 ATTGTCAGATCTGTCACTCAACATTGATGATGTGTTTGTGCTGGGAGCGTTCAGATTCCTTCTCCTCGTGACGGATAGTGAGCAAA 

ATCCACACCGGAGCTCTATTTTCTATCCCTATTAAAGTACTTTTATGTCGTGAAACTATGCTGTATTTTTCAAGATAAGGCAATTA 
CCACTTTGTATTTACCAGCTATTATCCTTCAAATACTGTACTATTAAAAAAAAATACCATGACACGCTCAGAATTGGAAACATAAA 
AATATTCTGACCAAAAAATTAATATATATATTTTTTTTCTGACAAATTCTCAGAGCTCAGCATTCTACTCTTTAATAAAAACTAAG 
AACAAATAT AAAAC CTG AAACACAAATTG CCTTTAT ACCATG CAG CTCCCT AGAG TTCTTCTTCTGTTT CTGCAATATTGTTTTTA 
70 CATCTTTTGAAGCTGGACACACCTTTACTACCCACATGAGTGTAAGTGTGAGGTAAAGATAGGTGGATTTCTGTGAGTTCAAGGTT 

AGCTGGTCTACATGTTAAGTTGCAGACCAGCCAGGTCTACTGAGTGAGACTCAGTCTCAAAAAATAAACAAAGGCGTTTGGGTTTT 
TTTTAGGTTTGGTTTGGTTTGGTTTTTGTTTGTTTGTTTGTTTGTTTGTTTGAGATAAAGAGAGAGAGAGAGAGAGAGAGAGAGAG 
AGAGAGAGAACGTATCATCTTGTAAACCCAGGCTGGCCTTAAACCTTGACCTGTTTACCAAGTGCTGGGATTGCAGGTGTATACCA 
CCCCATTAAGCTGTTTCTCTCTTAAAACAACAATAAACTCCGGAAATATGCTCAGCCAACAGGACAGGTAATAGATTTGTGTATTT 
75 GTTCATTTAGCCTATCGGTTCCCTACCAGTGTAGGTCACAACCCTTTTGGGGATTGAATGACTTTCTCACAGGGTCATCTAAGACC 
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atcggaaaacacagatatttacattacaattcataacagcaaaattacagttatgaaggagcaatgaaataattttagagttggca 

tgaggaactgtattaaagggttgtagcattaggaagagtgagaaccacagatttagcaaatacttgtttactgctctctgtgctgg 

G CTGCT ACACATG C ATTTTGGG G AC AGG G CAGTTAAGAC ATGTCCTCTT CT ATTG CGGTTC AGTGG AAGGAG ACAAAT TAAAACAA 
AAGAAAACTAGACAGAAAAATGACAGGCCTGTGTGATGAAAGAGAGATCACCCACATAGAGTCACCCGAGTTATACAGTTATAGCT 

5 gaggagctcattaaagatgtttcattctacactgtagaatttcttcttcttttaaaaaaaatttgtttgtttgtttgtttattata 

TGAGTACACTGTAGCTGTACAGATGGGTTGTGAGCCACCATGTGGTCACTGGGAATTGAACTCAGGACCTTTGGAAGAGCAGTCAG 
TG CTC TTAACTG CTG AGCCATCTCTCCGG CCC TACACCGTAG AATTTCATACTCATGTTATGTTCTGT AAT AACTTTGAAAAGAG C 
TGATCTGAAGCTGGAGAGACGACTCAGTCGTTAAGAGGCTGCCCTTCCAGAGGACCTGGGTTGTATTCCCAGCAACCACATGGCAA 
CTCACAACCATCTGTAACTCCAGTTCTAGGAGATCTGACCCCCTCTTCTGGTCTCCACAGGTACTACACACATGTGGTCCACAGAC 
10 CAACATGCAGGCAAACACCCACACATTAAGTAGATCGGAAAAATATATATCTTAAAAAAGGAAAAAGCAGACATGTCCAATTGTGT 

TTGCTCATATTTGTTTATTAAAGCAACAACAACAGAATAGTACTGCTTATCTGCCAAGCACCTATGTACATAAAGTTATCGTGTGT 
TTAGTAAAGATGATGCATGCCAGACAGNNNNNNNNNNNNNNNNNNNNTTGGTGTCTGTTGGAATCACTCAAATTTTCATTAAGGGA 
GCTACTGTGAGGCCCCACTTCCATCTTGTCCTAGGGCTGAGTGTGTGGGCGTGCATATGTGGATCTGAGTGTGTGTGTGTGTGTGT 
GCGCGCGCGTGTGCATGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATACTTATGGAGGCTTGAGCTATTCACCTCTTAATT 
15 TTATTTTTGAAACAGGGTCTCACTCTGTTGCCCTGGCTGGCCTGAAACTTTCTATATAGACCAGGCTGACCCTCAAACTCATGAAC 

AGCCACCTACCTCTGCCTTGTGACTATGACACCATACGCAGCCCCTTCCCTCGATGTCTTTTGAGAGAGTTTCTAATCTCCTGGAG 
TTCCTGTCTCCATCTCCCAGCTCTGAGATTACAAGTGTCCACCAGGCTTTTTACTTGGATTCTAGGATTTGAACTTGGGTCCTCTT 
GCTTGCAAGGCAAACACTGGCTGAATCACCTTCCTAGCCCAGTCTGCATTTGTTTGTTTTCATATATTTATGTTGACTTGCTGTGT 
ATGAATGTTCTGCACACATGTATATTTGTGTACTATGTGCATGCAGTACCCTGGAAGGCCAGAGGAGGGCATCAGATACTCTGGGT 
20 CTGGAGTTACAGATGGTTGTGAGCCATCAGGTGGGTGCTGGGAAACAAGCCCAGGTTCTCCTCAAGAGCAACAGTGCTCTTCACCA 

CTGAGCCATCTCTCCAGCACCCCCCTCCrrGTTCTTAACTAAGAAAGAGTGCTACCCGAGCCCCACTCTTCGTCTGTCAGGCCTCT 
GCATGCTTAAATCTCCAGTCTCCTCCACTCCCAATCTCTTTACTCTTCCTCCAAAATCATGAGCTGCTCCTGGTCTGATTTGGAGA 
CTTCACTAAAACATTGTACAGTTGTCTTCCAGATGTTTGACTGGGATGCAGAATTGCTCTCCTGTTCCAGTTTTCCTGTGATGAAC 
TCACACCCACTGAACTTTGCAGTATTGGAAAATCTCACTGTTATCTCAGCCCTGGAGCCTGAAAGCTCCGAGTTAAACCATCCAAG 

2 5 TATCCTATAGCCGCACACACATCTAAAATAGGTAACCAACCGGCACCCACCCTACACCTCACTGCTAGCTAACTGACCTGCCCCAT 

AAATAGCTCAGTGTTACTCGATCCGACAGCCACTGCTCACAGAGAGATCTTTGTTTCCTGGCACACATGTGCGTGCAGTCTCTGGG 

AGTCAACAAAACCCAGGTCCAGTGCACTGGACCATGGCTGTAACACAATCCTTAGGCGAACTGTGAAAATCAGTAGCTAAGTCATT 

TTGAGATTGGATTCAAGACGCCCAGATCCGTATTACCAAAAGCAGTGTTACAGCAAGTCTGGTTTTAATGTCTGAAGTTCCTATTA 

ACATAGCTTCTCCACTCTGGGGAATCCCAGGTCTCTGCCAAATGCACTTAATTCTCAGGTCTGTCTGAAAGGGCTCCTAGTAGTTT 

3 0 CAGAAAGCATCTATTTGTTTGTTTGTTTGTTTGCTTGCTTGCTTGCTTGCTTGTTTGTTTGCATACACTGTAGCTGTCTTCAGACA 

CACTAGATCCCATGACAGACGGTTGTGAGCTATCATGAACTTAGGACCTCTGGAAGTATAGTCAGTGCTCTTAACTGCTGAGCCAT 
CTCTCCAGCCCCCAGAAAGCCATTTTCTAAAGCGTGTTTTTGTTGGTGCAGCTTGTTTTGGTTTTGATGTTGTTTCTTTAAGAAAG 
AGTCACAGGAAGCCCACGCTGGCCTTGAATTCTTGATCCTCCTGCCTTCACATTCTGAGTTCTGGGATTAAAGGTTCTACCACAAG 
ATCCTGTTAAAAAGAAAAAAAAAAAAACAGATAATCTCACTATTGCTGGGACTAGTGGCGCCAAGCCTGTAGTCTTAGGTTAAATT 
35 AGAAGACAGCAAGTTTAGTGGGCCATGGTGGAACAGGCCTTTAATCCCAGCACTCGGAAGGCAGAGGCAGGCAGATCTCTGAGTTT 

GAGGCCAACCTGGTCTACAAAGTGAGTTCCAGGACAACCAAGAGAAATCCTGTCTCAAAAAATAAAACAACAACAAAAAAGAAATA 
ATATAAAATGAATAAATAAATGAAATAAAATAAAATGATGATAAGTTGGGCTGGAGAGATGGCTCAGCAGTTAAGAGCACTGACTG 
CTCTTCCAAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCTGATGCCCTCTTCTGGC 
ATGTCTGAAGACAGCTACAGTGTCCTTACATATAACAATAAATAAATCTTTAAAAAAAAGATGAAAAGTTTAAGGTCAGCCTGGGC 

4 0 TACAGAGCGAGTGCATAGTCAGCCTACACAACTTAGTGAGACACTGTCTCCAAATAGAAAGTCCAAAAGGGGCCTGGAATACAGGT 

CAGCCATGGAGCTCTTGCCCAGCATGGCCCAGGTCATAGGTTCAATCTCCATTACAAAAGGAAACAACAAACCCTACAGAAAACCA 

GCCCTGCCGCTCACCATTGTCACACAGCAATCCATTCTTCTCCTAGTCCACACATACTATTTCTGTGTTGAACTGTATGTATGTGC 

AAATTCCATAGCAGTAACTCCAGAGGTGAAAGAACATTGGGGAGCTTGGCCTGATAAGCCTCTGCTCTGGGTAAGAGAATGGCCAC 

TAAGCCACTAAGATAACACACAGGCCTCAGTCTGTCCCGAGATTCTCCGGTCTTTCAGATCCTGTTCAAATCTTCCTGTTCATCTT 

4 5 CCATTTCACAAAACCCAAATACCAAACCTAGAGTTAGTTTTCAGTTCACTCCGCCGATCATTCACGATGACTGTTGGAAAGGATGC 

TTATAACCCACGGCGGTTTCAAGCAAACGCCAAGACCAGGTCTAGGATATTAAAGCTGTTGGCGACGCCTTCCTGAATGCCGCTGG 

TTTTGATGGTTCTGCTGCAATAGTCTATGCTTCATAGGTCCATTTGGGGCCCTTCCCACGGCCATGCTGAGTGTCTGCArTTTGAA 

AACCTGACAAAGCTGGAAGTCAGTTCGAGAATATTGATCCTGGGTAGCTGAGATGGTTCAGTGGGTAAAGGCGGTTACCGAGCAAC 

CTGGCAACCTGCGTTTGATCCCTCGAACCCACATAAAGATGCAAGGAAAGAAACAGCTCCATAAAGTCATCCTCTGACCTCTACAC 

5 0 ATTCACCGCGGCACGTGTGCGCCTGCACACACATCACATACGATAATAAAGAAAAAAATTTTTAAAGATTTGACCTTTAGTGTACC 

AAAAGGAGAGAAAGCATTC ATTCACTTTT AAACCCCGTGCAT ATTTACTCCAGTGGCTTTGAAGGG AATGGGGACAAACAAACAAA 
CAAATAAATCAAGGTCTTTGTTTAACAGGTTGTGAACCATGGCTATGTGGATACAGGCTCAGCAGCTCCAGGGCGATGCCCTTCAC 
CAGATGCAGGCCTTGTACGGCCAGCATTTCCCCATCGAGGTGCGACATTATTTATCACAGTGGATCGAAAGCCAAGCCTGGTAGGT 
GAACAGCTTCTAGATCATCTTTTGGGAAGTACGAGGATATTGAACTTTGATGAGAAAAATGTTCTAACTGAGACTTTAAAAGTTGT 
55 GAGTAACCTAGGCTTAGTGGTCCCCACCTGTAACCGTCATGATCCTAGCTGAGGCAGAAGGGTTGCAAGTTTGAGGCCAGCCTGAA 

TTGCAGAGTGAGGCCCTGTCCCTATCTTGGAAGAAGAAGAAGAGGAGGAGGAGGAGGAGGAAGAGGAGGAGGAGGAGCTCTGTGTG 
TCGGGCTGGGTGTGTAGCTCAGTGGTAAAGTACAGGCATGAGGCTCTAGACTCAGCCCTCAGGACCTGTCTCCAAGAAAAGCTGTT 
TGAAAATCTTCATGTAATTCATAAAAAGGTATTCAGCCTTCTTTTAGATGCAGGGAGACGAAATAATTCTTGGAGTTTTAATTTTT 
GTTGTTTTTTAAATTATGTATATATGTGCACGTCTGTGTATGGATGCGTACACATGAGGGCACCTATCTGCAGAGGCCAGAAAACA 
60 GCTGGAGCTGGCGTTTCAAGTGGTTGCGAACCACCTGGTGTGGCCGCTGGGATCTGAACTCAGGTCCTCGGGAAGAGCAGGAAGCT 

CTCTTAACCACACAGGCCTCTCTCCAGCCTCTGAGCTTGCCTTGTTTTGGTTTGTTTGTTTGTTTGTTTGTTTTTGAGACAAGGTC 
TCTCACTTTTTGAGACAGGCCCTGGCTGTCCTGGAACTCAAAAGTGCTGAGATTAAAGGCAAGAAAGAACCATGCCTGGCTTTTTT 

ttttccccccaaggtaaagtttcaccgtgtagttatgagtggcctgcattcactatatagaccagactagtcttggactcaagatc 

AGCCTTTGTCTCCCATGTGCTGAAATTTATATCTTATAAATCAGATATTTAACATATTGATTrAATAATCAAAACATTCATAGCTC 

6 5 TCTGGTTTTTTGTTTrTCTGAGATAGGGTCTCATACTATATAGCTCTGGCrGTCCCGGAACTCACTAAATGGTTTTTTTTTTTTTT 

CT T T T T AAAAA CT AA T AATGG T TA C A TTT CAG T G TTG A C TTA GCC AACA TT T T TAT CTCT A TT A TG AAT TAT ATA CT TGAG CTTT A 

aaattgttagatcggtataacacagttcagtagcaatgcatcttaccgtgcagtgctaggacaaagcttacaacacacgagacagc 
tgtaccactgagcggctgcctcctcagccctgccgcatcctcaccagccatcagcggtgcccagcagcgtgcagggcagggagctt 
gcccgtcgttggcctcagtctgtccgtgagtgtccaagttcatcacaagttcatcagactagccaggctttgaccagggtggtgag 
70 ctcctctttggagagccagccttgttgctgctgggagaaggctgtccctacccactggagatgttgccttacagtaattgctacag 

cttgttagcaaggctccgttcagaaacaagcctgccgaaggaaggcaattaaaaaaaatcccagcttcatataattaagaggggga 
aaaactgactaaatatgagaacatcaaacacacctcaattagtccagtccttttccttttctttctgttttaatgatttgggagat 
ttcggaaaacattaataggaagtttctgctgattaaaaatctcacttagaggctagatcagcggtagagcattcgtccagctaagc 
agactggctccataccacaaaagagagaacaaaagccaactttcgtttattcgagtacaacagcgcattcctgtaattccagctac 
75 tcaggaagctgaggcaggggaattacttaagcctaggaactcgagacagtcctaggcaaatgggctttcagccagcagatctcctg 
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AGTAGTCTACTTATTGAATAAGCTTTGGGAAATTGGGGTTGATATTAAGGAAAACGTGGGTTTTAGGTAGGGTTTTGTTTTTTCCC 

catagagaaatagagatatcaccgaagagtttccagctctccgtattgaagctgtcatgaagtctctgattgtaggctatggttga 

gtccaaattgagaaccagactcctgtgttctgttcaaagactggatcctctcagccgggcagtggtggcgcacgcctttaatccca 

gcacttgggaggcagaggcaggtggatttctgagttcaaggccagcctggtctacaaagtgagttccaggacagccagggttatac 

5 AGAGAAACCCTGTCrrGAAAAAACAAACAAACAAAAAAAGACTAGATCCTTTCAACAGTGGGCTCCCAGTCAGAACAGAGGAGCAA 

ggctgtgcctgcagcccgtctagccttccacttcatacatattttcttcaacccatagagaatacacttctaaaaattggctttgt 

CCCTACCCTTTCCAGACACAGGTTGGGTGGTCTCTGGTAAGGTCGTCTCAGGGCTTTGGTGCGCGTCTGCCTAGCTGTTTGCCACC 
AGCCACTTGCTAACTTCAGGGATTTGTGGGTGGCTGTCTTTTAGCTGCCGCTGGCTCTCTTCCCTGGCTGTGGACCTGGTCAGCAG 
TAATTAGATATTATTTCAGCCTGACAGCTGTTTGGTTTGTCAGCGTGCTAAGTCACTTAAGTATTACCCAGCAGCAATTGTTGCCT 
1 o AACTTAGTAGACAAAAATCTTTTAAGGACAAAAAGAAAGAAGATAAGGAGGAAGTGGACCCAACCCCTGTCACCAGCTGAACAGCT 

CAGGATGACACGAGGTCTGGGGACTGGCTTCTCGCCTTCACTGGAGGAGTCAGTGTTATTTCCAGGTCCCATATCTGCAGTGATGA 
CAGACTATTCTCCTGGGTGTGAATACTTGTAGGCATCTTCTGTCCTGATGCCTCCCTTCCAGGGTCCCTTAGGAAGGGCAGTGACT 

gggggcctggagccagtcaaggttggaaagaacatgcagaactatataccctgtcccacataccctggagatacgagtataaactg 

GAAGTTAGAAGACCCCTTATTCCCTTTATTCCTAGGAGGGGGTGGGTTAATATCAGAGTCAGTCAGTAAAGGGAAGGGAGGAAGGA 
1 5 GTATTTAGAGAAAGAAGTGTAAAG ctcag ct AAAAG aattg tagagtcaggcattgt AG acatttag ccaactt atgtcg gggtgt 

ttcttaacccgtgaattatagaagaaatcacgttccagactcccatgatggctcacacctataatcccagcacccacaaaacaaat 
gtagtatgtaaaggctgcatgtgtacaggctcctatgcatgtatgtatacagattgtgtaatttttttcccctagggactcaatag 
atcttgataatccacaggagaacattaaggccacccagctcctggagggcctggtgcaggagctgcagaagaaggcggagcaccag 
gtgggggaagatgggtttttgctgaagatcaaggtggggcactatgccacacagctccaggtgggtacaaacactggccacactta 
20 ggccctgccctcttgaggacttcttcatttaattttctgtagacacgtgttctgatctttaacccggcatcgtagaaatgtgtgtt 

tcacgcacatggttttgattggctttgtggttgcggctgttaccttctttgagacaagagtctcaccgtggggctggagagttggt 
tctgtggttaagagcgcttcctgcttgtcttagggttattattgctgtgatgaaacactatgaccaaaagtgaattgaggagaaca 
ccgtttatctggcttacacttccacatcacagttcgtcattggtggaagtcgggacaggaacccaaacaaagcaggaagttggtgg 
cagaagctgatacagaggccatagaggaatgctgcttactggcttgctccccattgcttgctcagcctgctttctcatagctccca 
25 gaaccaccagcccaggggcggccccacacacaatgggctgggccctcccacatcaatcactaattaacaaaatgccctataggctt 

tcctacaacccaaacctatcataagaaggcatttttctccactgaggcgccctcttctgatgactctaatttgtgtcaggttgata 
gaaaaccagccagcgtgctgcttattgtagaggacctgggttcagctctcagcacccacatcaggaaactcacagtaacctggggct 
tggagccctcttctgacctcaacaggcatccacccacaagtgacatacagacacagaaataaaaatagaaactaatctttatttaa 
aaagaaatgaaaagtttcactatttaggtcagattggcctcaaactggggatcctcctgcatcaattccactccacccccagtatg 
30 ggctgtaggtaagcaccactcccagccatgacttttactctcttttaacttcttatttcaaaataattttgaatttgcagaaagtt 

gcagcagaggtacaacaaggcccccttcatatgctcaggttcatttacatcatcatctctctcacgctcctctctccctttcccgc 
ccccacaccttcatgtacacatgtacacatacacacatacacactctcacacatacacacatactcatacaacacacacacatagt 
tacacaatacacacacatacaaacatacacatacagatgcagacacatacacacacataccttcacgtacacatgcacacacacac 

ACACACACACACATACACACACACACACATTTCTAGTTGCGAGTAAGTTACATACATCTCTCCCCTGAGTATCTCAGCATGTATGT 
35 TCTAAGAACATGAACTTCCCTTACAGGGTCACAATACAGTTATTCAATTTAGTGTGTTTAACATTCACACAAACTTTTACTTACTA 

TTCTGTCTCTATTATCCATTTGTCAACTGACTCACAAGTGTCCCTCCAGTCCAGGGTCCAGTCCAAAGCCTCATATGATATCTAGT 
TGACATAT CTCTTTAATGTTTTATC TGGTTTGG TTT CAACTTTGTG ACGTGTCTGTTT TGG AGAT AGGG CCTCCATAGTGTTGTAG 
CCTATGCTAGTCTTGAACGTTAAGCATTGAACATTAAGCAGTCATCTTGTCCCAGCAGTCCTGTCCACCTTTCCCTTTTCTTTAAC 
CTGAAAACATTCATTTTTCGACCTTATTTTGGCTTTGATATTAACATTTTAAAATAATCACTTATTCCCTTACTTTTAATATTTTT 
4 0 ACATTTTATTTTTAAATTTGTGTGTGGGTATGTATGTGCACATGAGTGTAGTGCCCTCAGGGGTCAGAAGAGGGCATCACAGCCCC 

TGGAGTTGGAGTTAGAAATGGTTGTGAGCTGCCTGAGGTCGGTGCTGGGAATTGAACTCGGGTCTTCTGTGAGAGCATTATGAGGT 
AGGGCCTCACCATGTTGTCTAAGCTGATCTCAAATTCTAAATAACGGATGCATTGTCCTTCTGCAATGCCCCATCCAGAGAAAGAA 
GATGCCGGTCTTCCCTACTGTGACAGTAATTCTGATTCTAACTGACAGGAAATTTCCCAGTCCTGTGTCTTGTCTGCTGTGGCCTT 
TTAAAGACTCACCCGTTTCCAAGAATGTTGCTGTAGTGCTTTTGGCATTGAGGTTCAGAAAGTAAAGCAGCCTTACCTTCTTAGTG 
45 CAACTGCATTTTCATAATGTCTTTCTCTCCATCCCGCCCACACCGGGGAACAGCACTGCCCATGACTCCATGGTTACCGCATCTCT 

ACCATGAGTGCTCCCTGCCCTGGGTCCGGTTAACCCACAACAGAGTGGAGCAAAGTGATGTCTGCTGTTGTCCTCTTTCAGAGCAC 
GTACGACCGCTGCCCCATGGAGCTGGTTCGCTGTATCCGGCACATTCTGTACAACGAACAGAGGCTGGTTCGCGAAGCCAACAACG 
TGAGTGTGCCCATGGTTGTGGGAGAGGAGTTGGGGTGCCCTTCTTGAGCCGTTTCCCCCTGGATCCCACTTTGTTGAGGTGACCCA 
ATATGCACTAGTGTCTCTTTAGGGAGCTGACCTTAGCTTTATAACTTAAGTGAGGCTACAACCACAAAGCAAGGTGAACATGTGCA 
50 AACTAACTTAACCAAAGCAAATCAGTTTTGTGTTGAAGCATGCTCACAATCAGGGAAATTACTTAGTAGAAATTTCTTCACACTCT 

CTGGGCCAGCTGCTGAAGGAGTGGATCATACCTAGTCACTTAAACAGCCAGATCCACAGGGACCTTGTGCATGCCTCCCCCATCAC 
TTCCTCTGAGGGGCTACAGACACCTAGGAGCCTTCGGGTGTGGCTTCATCCACGGTAGAAGCAAATGGGTAGAAGCAAATGATTTC 

agcaccagtctgccttgagatagatacagaccatgttttattcccaatgtgtccccagcgaaatcacagtcatggtattggatcaa 
tgagtgaatgtggaatcagggttatcatcatcaggaggaagacccaagtgacctctggggcatgtggagttctagtttctcaaaag 
55 aattgggcacacacatcctctgtgggacactcatgtggaggccagagctgaaacagaagtaggtttttaccgtgaagaaagcctgt 

CGAGT CAACCGCCT CCACT CGCTTT CCATTCT ACCCCG ATT CTCAC ATGTGGCATTTGTGATGT CTTCTG ACCTCAAATTT AACCT 
TGGGGGTCTTAGCTTCACCTAGGGATTAAGACCGAAGGCTTCTTCCCACCCTCCCACACTGGATCTCCCCACCTGTCCCCAGGGCA 
GCTCTCCAGCTGGAAGTCTTGCTGACGCCATGTCCCAGAAGCACCTTCAGATCAACCAAACGTTTGAGGAGCTGCGCCTGATCACA 
CAGGACACGGAGAACGAGCTGAAGAAGCTGCAGCAGACCCAAGAGTACTTCATCATCCAGTACCAGGAGAGCCTGCGGATCCAAGG 
6 0 TGAGGCTGGCAGTGGAATCCTGGAAGCTCCGGGGGTGGGAGTAAGGTCTAGGAGCAAGCTCTGAGGAAGCAGAAGAGATCCTGGTT 

CCATTCTGAGCTGTGCCTTTGTCTGAGCAGAGTGGAACCATTCAGGCTGAAGAAGGAGCTGGGTAGCTTAGGGAGAGAACATGGCA 
CCTGATGGGGAGAGTGCAGGGTCTCACTCAGGCCTTCCTGTTCTCATGAAGTTTGGGGTCGCTGTAGAAGATGTTTCCTTTTTGAG 
ATTTAAGGTGTTCATGGGCTGGAGAGATGGCTCAGTAGTGGAAAGCACTGGCTGCTCCTCCAGAAGGCCTGAGTTCAATTCCCAGC 
AACCACATAGCAGCTCACAACCATCTGTAACTGTAGTCCCATAGCGGCCAATGCCCTCTTACGGTGTGCATATATGCAGACAAAAT 

6 5 ATGCATATATATAAGTAAATAAATCTTTGCCAGGCATGGTGGCTCACATCTTTAATCCTAGCATTTGGAATACAGAGGAAGGTGAC 

TCTATGAGTTTGAGAACAGCCTGGACTACAAAGAGAGTTCCAGGACAGCCAGGGCTATTACTCAGGAACTCTATCTCAAAAACAAG 
C AAAAAGC ATTC ATAGCTT AAT AAATAGCTTACAGAGG ACATATT AT AATTGT AT ATAGTAAACAT TTT CTTTTTTT AAAGATTTA 
TttaTTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGCATCAGATTTTGTTACGGATGGTTGTGAGCC 

accatgtggttgctgggatttgaactcaggaccttcagaagagcagtcagtgctcttgaccatcttgccagccccaaagtaaacat 

7 0 ttttagagtaattgtttgtttgttttagacagggtttctctgtgtagccctgggtgtcctgagactcactttgtagaccaggctgg 

cctcgaactcagaaatccgcctgcctctgcctcctgagtgctggtatcagaggcgtgcgcaaccactgccgggcctagtgtaggca 
ttttatgaatgcagccttgctgggatgggaagtaggaagtacatcacatctaggagtgtgggtgtagctcagaggtagaatgcttt 
cctaatgtgtgagagcctggcctccatccccagcactggaggatctctatttgtggtgcctgccattgagttgtatgcagttattc 
aagactttcctgtgaccctgtatgccttctggacagtgttccctagcctttgttctaaggcacacagaatttgagaattcttccag 
7 5 gagttgtggagcctccgcagcgctccctcttaaccctacgctttcttctctatgcgggcgtgcctgcctcagacagacagaggggg 
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ctggggccatggcactagtgattaagagcactggcctcttttgcataggagttggatttggttcccagaatccacttggtggctca 

AAACTGTCTGTAACTCCACTTCCGAGTAATCCAGGACCCTCTTCTAACCrCTGTGGGCACCAAGCATGCACGTAGTACACAGACAT 

acacgtatgcaaaacactcatacgcgtgcaataaatctaacAccaattttaaaaataagactctcagaagaaacctgtccccacac 
ccgcctaaggtctcctaaggtcatgtgtgtaaagcatagcgcattgctatgttgacattatttactgcctcccaggcttcccagat 
5 gataaatcattgagaaggaactctgtctattagctctgtgccctgaggccagcataaattacagttgcgggcttatcctggctgtc 

ttagtgttgcttttgtccatcccagcttgtgtgtccctggggcaaggacaaggtcattgtgacatggttttcagaggccagccatg 
agcttcaatgagacatgcccgtatgcacaaattcttggcaagaccagaataaggatgctgggctactcaagggccaccggaggaaa 
caataatgccaggactccggtctttttctgggcatggagcaaggaacaagaaggtttgcaggcagtgatagtggacaggtagttca 
acccaggacgtacttgatggagcagagccgatgaggactctatgtgactctgtgtcctgcttctgtctcccgggtctgtccattcg 
10 tattgaaaggtaccaaaagaaaaccgacgatgtagctcagttgggggagtgcttgcctagaatgcaaaaaaaaaaaacaaaacaaa 

aaaaaaaaaaaaaaacctggttttatccccagagcagcctcctgagccgctgtcaagagtctcccttcacagatggaagactgaag 
cgggaaatacagggatttacccaagttcgaccagctgataaaccacagggccacttgcacacataggctaacttcaaacctgtggg 
gagggcaggatgccctctgtgtggggagtgtggaggcacacactactaagcagttgcttccccaacaaacacctgctcccggccta 
ggagaggccaggtcaggagaaccttgatccgccttctgagagagccccttcatcatgggacacccattgcgagctggaactctgac 
15 ttactgttgatggggtgtctagatgaccctgagagtgggtgatccttcagacttcttactggacacaagaattgatggtggtgggt 

gtcctgtcccctcctccagctcagtttgcccagctgggacagctgaacccccaggagcgcatgagcagggagacggccctccagca 
gaagcaagtgtccctggagacctggctgcagcgagaggcacagacactgcagcagtaccgagtggttagtgcgtgccctgcgaccc 
tctgccccagagggagctctgtcacctgagattcagggcaccaggtgggggacagagcctggatgggagcagggcccctctctcct 
ggggtggagcgggtgtgagggggccaggccctgggttctaggccaggcactgagggatgctcgccgggagccagagagccgctgtt 
20 ccctcgcacaggagctggctgagaagcaccagaagaccctgcagctgctgcggaagcagcagaccatcatcctggacgacgagctg 

atccagtggaagcggagacagcagctggccgggaacgggggtccccccgagggcagcctggacgtgctgcagtcctggtgagggtg 
agaggtgggcggggtgggcagcttgggcaaggatgccagctgcctcttctgtccctgccgtggcgtgagcagcagatgcccactgt 

CTGTGAGAGCTCT CACTTT AG CAGT ATCTTGGCTC TTGATGGG ACTCGGCTCTTCAGAC CTGTG CCAC CT C CCACAAGGGACAGTG 
GTGCCTTGGGATGGGCAGGGCTACCCTTGAGCTGGTTGGTTCCAAGTTGGGGCCACCCTGACTGTCTTCTGCTTTTGAAAAGTGGG 
25 ACTCTGCTCAGTGTGCCTGTGCAGGAGAGCGGTGGCCAAGGCCAGCACCTTTCTGGGGCGGGGGGTGCTTTGGTGGGAAGGAGGAA 

GAGTAGCATGCATCTTCCTCCCCTGGCCTGGGCTGGAACAGCAGCCGCCATCCCCCTGAAGGCCCCGGGCTCCTTGCAGGTGTGAG 
AAGCTGGCCGAGATCATCTGGCAGAACCGGCAGCAAATCCGCAGGGCTGAGCACCTGTGCCAGCAGCTGCCCATCCCATGCCCCGT 
ggaggagatgctggctgaggtcaacgccaccatcannitnnnnnnnnnnnnnnnnni^nnnnnnnnnnnnnnnnnnnnniwnnnnnnn 
N^INNNNNNNNin^lWNNKNNKNNNtWNNNNNNNNNNNNN^^ 

30 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

^INNNNNNKNNNNNNNNNNNNNN^^^TNNNNNN^^ISn^^NN^^^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

jn^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

35 NNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

KNNNNNNNNNNNNNNNNNNNNNNNNT^NNNNNNNNl^'INNNNNNNNNNNNNN^ 
NNNNNNNNNNhTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI- 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 
NNNN^n'JNNNNNNNN^^roINNNNNNNl^tfNNNNNNNNNNN^n'll^NNNN^^ 

40 NnnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNN T NNNN>NNNNNNNNNNNNNNNhn'fNNNNNNNNW^ 
NNNNNNNNNNNNNNNI'mNNNNNNNNNNNNNWNNNNNNNNtm^ 
tnWNNNNNNJWNKNNNNNNNNNNNNNNNNNNNNNNNN>n^NNNNNNN^ 

NKNNNNmiNNNNNNNNNNNNNNNNNNNNNKWNNNN>nWNNNNNNNNN^^ 

4 5 NNig^n^NlMJNNNNNNNNNNNNNNNNNNNNNlJNNKNNN^^ 

tngiONNNNNNmWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtnONNN^^ 

NNNNNtO^NNNNNNlWNIWNNNNNNWNNNNNNmiNNNNNNNNNNNN^ 

^WNNNNNNNM'JNNNbTNNTJNNNNNNNNWTNNNNNJ^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNimNOTNNNNNNNNNNNNNNNNNNNNN^ 

NNNNN7«n>jNNNNNNNNNNNNWJNNNh7'INNNNNNNNNT > ^^ HNNNNNNNNNNNNNNNNNNNNNNIW^ 

jjjvJNNNNNNJJNNNNNNNNNNNNNJWNNIJNNNNNNNNNI^^ 

NNNNNNNNNNNNmiNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ NNN 

ijnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

55 NNNNfrrtttJNNNNNNNNNNNNNNNNlttWNNNNNNNNNNNNNN^^ 

t^sj^NNNNNNNNNNNKNNNNNNNNNKNNNNNNNNNNNNNNNNNNHNNNNNNNNNNNN^ 

j»jjg]^NNNNNNNNNNNNNNNNNNfnWNNNNNNNNNNfn^NNNNNN^^ 

jjt^nWTNNNNNNNNNNNNNNNNNWWNNNNNNNNNNNNNNNlW^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNN^ 

50 NNNNNNNNNNNNNN^mNNNNNNNNNNNNNNN^n^NN^^^N^rNNN^JN^mNNNN^INNNN^ 

fjNNNNNNNNNNNNNNNNNNNtnWNNNNNbmNNNNNNNNNNNNNNNNNNNTm>^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNmWNl^WNNNNNNNNNNN^^ 
fjl^JNNNNNNNNNNNNtmNNNNNNNNNNNNNNNtrtWNNNNNNNNNNNNNNt^ 
frrtJNNNNNNNNNNNWWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

65 hn^NNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNlTNNNNNNNNNtn^NN^^ 

fjjsjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNKNNtTN>n^NNNNNNNNNNNNNNNNNNNNI'JNNNNNNNNNNNNNNNN^ 
NNNNNNNtH^INNNNNNNNNinTNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
ITNNNNNNNNNNfJNNNNNWINNNNNNNNNNNNNNtJNNNNNNNNNNNNNNNNN^ 

70 NNNN^r^WNNNNNNNNNNNNNNNNNNNN^nWNNNNNNNNNNNNNNNNNra 

NNNNNNNNNN>WNNNI'7NN>JNNNNNN>JNNNNNNNNNtn^NNNNNNNNNNNNN^ 

NNNNNNNNNNNNtWNl^INNNNmJNNNNNNNNNNNNNNNNNNNN*^^ 

tWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNN^^ 

7 5 nnnwnnnnnnnnnnctcactttttatggagtactgggcctagaccccagagccttgtgcatgctgggcaagcattctaccagctga 
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ACTATAACTATCCCCAGCCCATGATGAACATTTTCAGAATGTCTCCATGAGGAGGGGTCCTTATTGCATGCTGTTAGAAGAACTTA 
ACTCTCAGAAGCGTGAT AAAAG TGTC CT CGTT ATT CGACACAT CCAAGT CTGTCTTT CT CT AGTGTGAG ACTCTTGGCTCTTCAAC 
TGTCATCTTTAGAGAACCGGGCTTTATTGCAAAGGCAGGGTTTTTATGAGATCTTCCCTGTGTGTGCTGCAAAAGCAGAGTTTAGA 
CTCCTAAAAAATAAAAAAAAAAATTAAAAAAAAAAAGGCCACAGTACACTGCTTTCAAAGTTTCAAAGCCTTATGGATTAGATTGC 

5 ttcacctccatccctgttgtccacgaagctttctgtaaccttgacgtgccctgcaatgtgtaaccagtagggtatcttgtccaaat 

aatatgaaattttttacattctcagtgatgctgatgactaagttatcttgaatgctatttaaaaataaatacagaaagtttgatag 
agtcgaccatctcagtacttgggcagccaggactacatagagaaaccctgtctcaggaaggagggggggcgagggagagagagaga 
gagggagagaaagagaaagggagagagaggtgttatgcatgttggaatccagctgtgattctgggtcctccatttcctccctctcg 
gagtatccagacaccactgtatgctgggatttattcaggataggcttgtatgcattgtatgcatacacactttattcggggtgaac 
10 cagggctgtgtatatgaacctaggagagtggaaaggggttcttcttaaagtgaaattacattggctgaggcttgggggtacctcat 

ttgcatggagaggcattccttgaatttcaccatggattatgtgacctcccccagagtatggtttgggctccccagatcagaagaag 
aggaagccctgcttagagaaggttgtttttttgttttgttttgttttgttttgttttgttttgttttgttttgtttttttggtttt 
ggttttttgagacagggtttctctgtgtagccctggctgtcctggaactcactttgtagaccaggctggcctcgaactcagaaatc 
cgcctgcctctgcctcccgagtgctgggattaaaggcgagagccaccacgcccgactggttgttcttcattttacaccaagctcag 
15 ggaagctgtccggacatggtagactatataaccttagtagtgaggtacaacagacagacagacagatgataggtagtcccctgaac 

agtcatggtaatgcactcctgtaatcttagcccttgggaggtagagtcagaaggatcagaagttcatgtttatcctggctatatat 
taatttcaagttcaaggccagattggcctgcatgagacctatcccaaactaagaaaggggcttgggggatggcttagtaaagtgct 
tgccatgcaaatatggagacatgagtttttatattttattttatacatgtgagagttttgcctacatgtatatgtgtgtagcatgt 
tgtgcctgtggcccatgaggccagaagagagcatcagatcccctggaactggggttacagatgattgtgagctgccatgtgggtgc 
20 tgcaaaaacagccagtgctcttcatcacttgagctatctctccagccccaataataaattttaagaagtggagaactcatgaaaaa 

agacacctgaggttgacctctgacctccacctatgtgcacatatgtgcttcaccctcacacacccccacagggaggggaggaggaa 
ggaagcaggaaggtgaagagagaggaagtcccctctcctggccatcttggtcactgccctgtgtggtgcgagcaccagaccacatc 
cctctggccctaactaccctcgtacctactgaccagccagctgaatagaatgagaggcagtgtattacaagttcatattctaactg 
tttctcaatcaagttgccaactagaaactttccactcctccatgccaagttgcttcactgtgagctagagttcttggcaggtgtca 
25 aggacaagcaagtattatacttggggctgcacatgtgtgccctccctctgctcacttagaaagccaggcttgtctgtctgactgct 

CTCTCTCTCTCTCTCTCTCTCTCTCACTCCCTTCTTCCCTCNNNNN^lWNNNNNNNNNimNNNNNNNtmNNNNNNNNNNNm^NNN 

N^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNITN^^ 

NNNNNNN^^'INNNNNNNN^^^N^fNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNlJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWN^ 

3 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJ^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin'JNNNNNI'INNNNNNNNNNNNNNNNNNNNNNNNNNNNlh^^ 

NNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtW'JNNNNNN^ 

NNNNNNNNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'n'n'JNNl 1 ^^ 

3 5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNW , ntfNNNNNNNNNNNNNWJNNNNNNNNNNNNNNNNhTJW^ 

NNNNNNNtn;JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNlW 

NNNNNNNtn'JNfttTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl#^^ 

4 0 ^fN^^W^INN^fNNNNNNNNNNNNNNNNN^^tf^^^J^TNNNNNNNNN^nWNNNN^ CAG C AAG 

cagcaagtgagggggggtggcggggcggggtggggggagtcctgtttacttagcagtggattccctgaagagcagtaaagtagaag 
tgaaggggggaggcatggcagggaggggggatccatctctcctgaggggtcagaggaggtttctgaggaagtgacacgtgaataga 
cttgaacaaagtaaggaaactggctttgcagagacccagaggacaagcatcctaggctgagagagaaagcccagctggggtggctg 
aaaagctccccagagcccctaggctgcctccagccaagcaggaagttggtgatgggaactgaggccagggcacctcagtaatggag 
4 5 gtcggggtgaaaggtcaaagcgtgcataatcctaagtgccctgatttcacacacacacacacacacacacacacacacacacacac 

acacacacagagttgcaggtcagtaatgcattcatgtagcactgtcttcaggattgcacaggattccattacctagtgactttcga 
agatcacggttaggcaattgagattcttagtatttaatttacttcattttcactaatgactgatattgagataacctagtacaagt 
accttgttcaactattccttcagataaattcctaagcagaattaggtcaaagggcataagctttataagcttttttttttttgacg 
catccaaaactgcattcaaaaacccaaattcacatttcccacagctctctgttggacatctgcttctctgtctttttgccaaccac 
50 agaatagcctccattcatgtctgccagtctggttggcatgaaaatggtacattataagtcctgtgtgtatttatctgattctaggc 

aacctttgcatatgatgattaataattccagattaattagcatggtagcagaagctagcatttgctggatggctctgagtttccta 
gagtatccgtcttagtcactgttctaccactgtggagagacaccgtgaccaagacagctcttacaaaggaaaacatttcattgaga 
gctggcttatagtgtgactggaactcctcttttacaggaaactgaggcatagggaaatcaaataatttgccaaagatcccaggact 
gggaaggggccaagccagggtttcagcttggcttagctcctgaacctagattcttcatccaccaatggccagctctggccattgat 
55 aatttttttctgtgaaaaacatgtttgtatttcttccttggttttttgaagttatatttttatatagaaaatatactcatctgagg 

gtgagatgctcagtctacagagtacttgctgcgagtttaatccctagagcccatactttttaaaaagccaggtgatgtggcacttg 
taatactagtgtatgtgttcctccacatgcctgggcacacacatgcatgtacacacatgcacataaatatgccgcacagaaacatg 
tgtgtatatacacacacacaagaaaaatagttaatcccctattgatttatctatacagaaaatcttttctctgtattaagttttat 
tttctcaagaacaaagacttgtgatttccatagaaacccaatctgtctgtttttagtgtgtgtgtgtgtgtgtgtgtgtgttacac 
60 acatataccatggtgtgcatgtggggagtaggaagacagtcactgggagtcggcagtcttcttccactgtgtgagtcccaggggtg 

ggacttgtgtgatcaagctttgtgacaaggacctttacccactgagctgtcttgccagctccaactgtgaagttttcaaagctttt 
atttttcaattatgcctgcaagcacagtcatagtctcagtttgggaggctgaggcagcaagatccaaaatgcaacacctgcctggg 
gtagagagtgagttcaaagccagcatgtgcaacttagcaagacactgtctgaaaagaggtggggggatcttaggggtagagctttt 
gcctagtatatacgatgccctagtatatacgatgccctaggttcttcagtccccaataccagacaaaaagtcagacatagtcataa 
65 attcataaggtagagacaggcagatctctgtgaacatgaaggcagcctatcctacatagtgagatcctgcttcaaaagaaaaaatt 

ttttttcacaaatatgcaccactagaagttaactacacgcgcatggaagtgtctgccttctctgtggggactttctaaaccgtgcc 
agctgacctggaaggtggcccaatttgtactttcagtgcctcacatcggcagcaagcctcccagaagacagaaatgttacctgctg 
tgtcggtcatgttctgagttgagattaagaggctgtgtcctaaccctagaaaagataagttcttgagggaggtgtctctgaggtcc 
ctggttttcactgttcttctccccggcagcgaaagcagctgacggatacgtgaagccaca 
70 

MOUSE SEQUENCE * mRNA 

aaggtcctgcaacggggagggagcgagcgggcgtgcgagagagcgtgcgggaccggagagaccctggctctggtggggcagaacga 
ggttgtgaaccatggctatgtggatacaggctcagcagctccagggcgatgcccttcaccagatgcaggccttgtacggccagcat 
ttccccatcgaggtgcgacattatttatcacagtggatcgaaagccaagcctgggactcaatagatcttgataatccacaggagaa 
75 cattaaggccacccagctcctggagggcctggtgcaggagctgcagaagaaggcggagcaccaggtgggggaagatgggtttttgc 
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TGAAGATCAAGCTGGGGCACTATGCCACACAGCTCCAGAGCACGTACGACCGCTGCCCCATGGAGCTGGTTCGCTGTATCCGGCAC 
ATTCTGTACAACGAACAGAGGCTGGTTCGCGAAGCCAACAACGGCAGCTCTCCAGCTGGAAGTCTTGCTGACGCCATGTCCCAGAA 
GCACCTTCAGATCAACCAAACGTTTGAGGAGCTGCGCCTGATCACACAGGACACGGAGAACGAGCTGAAGAAGCTGCAGCAGACCC 
AAGAGTACTTCATCATCCAGTACCAGGAGAGCCTGCGGATCCAAGCTCAGTTTGCCCAGCTGGGACAGCTGAACCCCCAGGAGCGC 
5 ATGAGCAGGGAGACGGCCCTCCAGCAGAAGCAAGTGTCCCTGGAGACCTGGCTGCAGCGAGAGGCACAGACACTGCAGCAGTACCG 

AGTGGAGCTGGCTGAGAAGCACCAGAAGACCCTGCAGCTGCTGCGGAAGCAGCAGACCATCATCCTGGACGACGAGCTGATCCAGT 
GGAAGCGGAGACAGCAGCTGGCCGGGAACGGGGGTCCCCCCGAGGGCAGCCTGGACGTGCTGCAGTCCTGGTGTGAGAAGCTGGCC 
GAGATCATCTGGCAGAATCGGCAGCAGATCCGCAGGGCTGAGCACCTGTGCCAGCAGCTGCCCATCCCAGGCCCCGTGGAGGAGAT 
GCTGGCTGAGGTCAACGCCACCATCACGGACATCATCTCAGCCCTGGTCACCAGCACGTTCATCATCGAGAAGCAGCCTCCTCAGG 
10 TCCTGAAGACCCAGACCAAGTTTGCGGCCACTGTGCGCCTGCTGGTGGGGGGGAAGCTGAATGTGCACATGAACCCCCCGCAGGTG 

AAGGCGACCATCATCAGCGAGCAGCAGGCCAAGTCCCTGCTCAAGAATGAGAACACCCGCAATGATTACAGCGGCGAGATCCTGAA 
CAACTGTTGCGTCATGGAGTACCACCAGGCCACTGGCACGCTCAGCGCCCACTTCAGAAACATGTCCCTGAAACGAATCAAGAGAT 
CTGACCGCCGTGGTGCAGAGTCAGTAACGGAAGAGAAGTTCACGATCCTGTTTGACTCACAGTTCAGCGTCGGTGGAAACGAGCTG 
GTCTTTCAAGTCAAGACCTTGTCGCTCCCGGTGGTGGTGATTGTTCACGGCAGCCAGGACAACAATGCCACAGCCACTGTCCrCTG 
15 GGACAACGCCTTTGCAGAGCCTGGCAGGGTGCCATTTGCCGTGCCTGACAAGGTGCTGTGGCCGCAGCTGTGTGAAGCGCTCAACA 

TGAAATTCAAGGCTGAAGTACAGAGCAACCGGGGCTTGACCAAGGAGAACCTCGTGTTCCTGGCACAGAAACTGTTCAACATCAGC 
AGCAACCACCTCGAGGACTACAACAGCATGTCCGTGTCCTGGTCCCAGTTCAACCGGGAGAATTTGCCAGGACGGAATTACACTTT 
CTGGCAGTGGTTTGATGGCGTGATGGAAGTATTGAAAAAACATCTCAAGCCTCACTGGAATGATGGGGCTATCCTGGGTTTCGTGA 
ACAAGCAACAGGCCCACGACCTGCTCATCAACAAGCCGGACGGGACCTTCCTGCTGCGCTTCAGCGACTCGGAAATCGGGGGCATC 
20 ACCATTGCTTGGAAGTTTGACTCTCAGGAGAGAATGTTTTGGAATCTGATGCCTTTTACCACTAGAGACTTCTCTATCCGGTCCCT 

CGCTGACCGCCTGGGGGACCTGAATTACCTCATATATGTGTTTCCTGATCGGCCAAAGGATGAAGTATATTCTAAGTACTACACAC 
CGGTCCCCTGTGAGCCCGCAACTGCGAAAGCAGCTGACGGATACGTGAAGCCACAGATCAAGCAGGTGGTCCCCGAGTTTGCAAAT 
GCATCCACAGATGCTGGGAGTGGCGCCACCTACATGGATCAGGCTCCTTCCCCAGTCGTGTGCCCTCAGGCTCACTACAACATGTA 
CCCACCCAACCCGGACTCCGTCCTTGATACCGATGGGGACTTCGATCTGGAAGACACGATGGACGTGGCGCGGCGCGTGGAAGAGC 
25 TCTTAGGCCGGCCCATGGACAGTCAGTGGATCCCTCACGCACAGTCATGACCAGACCTCACCACCTGCAGCTTCATCGCCCTCGTG 

GAGGAACTTCCTGTGGATGTrTTAATTCCATGAATCGCTTCTCTTTGGAAACAATACTCGTAATGTGAAGTGTTAATACT 

MOUSE SEQUENCE - CODING 

ATGGCTATGTGGATACAGGCTCAGCAGCTCCAGGGCGATGCCCTTCACCAGATGCAGGCCTTGTACGGCCAGCATTTCCCCATCGA 
30 GGTGCGACATTATTTATCACAGTGGATCGAAAGCCAAGCCTGGGACTCAATAGATCTTGATAATCCACAGGAGAACATTAAGGCCA 

CCCAGCTCCTGGAGGGCCTGGTGCAGGAGCTGCAGAAGAAGGCGGAGCACCAGGTGGGGGAAGATGGGTTTTTGCTGAAGATCAAG 
CTGGGGCACTATGCCACACAGCTCCAGAGCACGTACGACCGCTGCCCCATGGAGCTGGTTCGCTGTATCCGGCACATTCTGTACAA 
CGAACAGAGGCTGGTTCGCGAAGCCAACAACGGCAGCTCTCCAGCTGGAAGTCTTGCTGACGCCATGTCCCAGAAGCACCTTCAGA 
TCAACCAAACGTTTGAGGAGCTGCGCCTGATCACACAGGACACGGAGAACGAGCTGAAGAAGCTGCAGCAGACCCAAGAGTACTTC 
35 ATCATCCAGTACCAGGAGAGCCTGCGGATCCAAGCTCAGTTTGCCCAGCTGGGACAGCTGAACCCCCAGGAGCGCATGAGCAGGGA 

GACGGCCCTCCAGCAGAAGCAAGTGTCCCTGGAGACCTGGCTGCAGCGAGAGGCACAGACACTGCAGCAGTACCGAGTGGAGCTGG 
CTGAGAAGCACCAGAAGACCCTGCAGCTGCTGCGGAAGCAGCAGACCATCATCCTGGACGACGAGCTGATCCAGTGGAAGCGGAGA 
CAGCAGCTGGCCGGGAACGGGGGTCCCCCCGAGGGCAGCCTGGACGTGCTGCAGTCCTGGTGTGAGAAGCTGGCCGAGATCATCTG 
GCAGAATCGGCAGCAGATCCGCAGGGCTGAGCACCTGTGCCAGCAGCTGCCCATCCCAGGCCCCGTGGAGGAGATGCTGGCTGAGG 
40 TCAACGCCACCATCACGGACATCATCTCAGCCCTGGTCACCAGCACGTTCATCATCGAGAAGCAGCCTCCTCAGGTCCTGAAGACC 

CAGACCAAGTTTGCGGCCACTGTGCGCCTGCTGGTGGGGGGGAAGCTGAATGTGCACATGAACCCCCCGCAGGTGAAGGCGACCAT 
CATCAGCGAGCAGCAGGCCAAGTCCCTGCTCAAGAATGAGAACACCCGCAATGATTACAGCGGCGAGATCCTGAACAACTGTTGCG 
TCATGGAGTACCACCAGGCCACTGGCACGCTCAGCGCCCACTTCAGAAACATGTCCCTGAAACGAATCAAGAGATCTGACCGCCGT 
GGTGCAGAGTCAGTAACGGAAGAGAAGTTCACGATCCTGTTTGACTCACAGTTCAGCGTCGGTGGAAACGAGCTGGTCTTTCAAGT 
45 CAAGACCTTGTCGCTCCCGGTGGTGGTGATTGTTCACGGCAGCCAGGACAACAATGCCACAGCCACTGTCCTCTGGGACAACGCCT 

TTGCAGAGCCTGGCAGGGTGCCATTTGCCGTGCCTGACAAGGTGCTGTGGCCGCAGCTGTGTGAAGCGCTCAACATGAAATTCAAG 
GCTGAAGTACAGAGCAACCGGGGCTTGACCAAGGAGAACCTCGTGTTCCTGGCACAGAAACTGTTCAACATCAGCAGCAACCACCT 
CGAGGACTACAACAGCATGTCCGTGTCCTGGTCCCAGTTCAACCGGGAGAATTTGCCAGGACGGAATTACACTTTCTGGCAGTGGT 
TTGATGGCGTGATGGAAGTATTGAAAAAACATCTCAAGCCTCACTGGAATGATGGGGCTATCCTGGGTTTCGTGAACAAGCAACAG 
50 GCCCACGACCTGCTCATCAACAAGCCGGACGGGACCTTCCTGCTGCGCTTCAGCGACTCGGAAATCGGGGGCATCACCATTGCTTG 

GAAGTTTGACTCTCAGGAGAGAATGTTTTGGAATCTGATGCCTTTTACCACTAGAGACTTCTCTATCCGGTCCCTCGCTGACCGCC 
TGGGGGACCTGAATTACCTCATATATGTGTTTCCTGATCGGCCAAAGGATGAAGTATATTCTAAGTACTACACACCGGTCCCCTGT 
GAGCCCGCAACTGCGAAAGCAGCTGACGGATACGTGAAGCCACAGATCAAGCAGGTGGTCCCCGAGTTTGCAAATGCATCCACAGA 
TGCTGGGAGTGGCGCCACCTACATGGATCAGGCTCCTTCCCCAGTCGTGTGCCCTCAGGCTCACTACAACATGTACCCACCCAACC 
55 CGGACTCCGTCCTTGATACCGATGGGGACTTCGATCTGGAAGACACGATGGACGTGGCGCGGCGCGTGGAAGAGCTCTTAGGCCGG 

CCCATGGACAGTCAGTGGATCCCTCACGCACAGTCATGA 

HUMAN SEQUENCE - GENOMIC 

AGCCCTCCCGTGCCTCCCACCCTGACCCTGTGCCCAGTGGCTGTGCCCTTGGTTGACCATCCCTCATTTGGTCTCTGACTGTAAGG 

TGCCCAGACTGGAGTGCAATGGCGCGATCTTGGCTCACAGCAACCTCCACCrCCAAGGTTCAAGCGATTCTCCTACCTCAGCCTCC 
CGAGTAG CTGGGATTACAGGCATGTGC CACC ACTC CTG GCTAATTTTGTATTTCTAATTTTGT ATTTTT AGTAGAGG CGGTGTTTC 
TCCATGTTGGTCAGGCTGGTCTCGAACTCCCGACCTCAGGTGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGAATTACAGGCATC 
AGCTACCATGCCCGGCCCCCACTCTGGCTTTTATTCTCTCTGTGTCTCTCCCTTGTCTCCTTAGGTCTCCATCTGGTTCTCTGATT 
65 CTGTCTGGGTTTCTCTCCATTTCTTCAGGCCTGTTCTCCCTTTGAGATGCAGTGGGGAGGAGGAGGAGCTATGGAACTTTCCCAGG 

ATGGGCAAAGGGCACCCAAGGGAGTAGAGGGAAGGGTGTCAGAGTTGGGTTGGGAAGAGGTGACTGTAGTCGTGGCTCCAGATAAC 
ACAACTACCCAGAAATGTCAAATTTGGGGTTTCTTTTTGCTTTCAGTCCCCTTGTTTGTCCCCTTGTGTGGGTGATTTCCCACCAC 
AAAGTGCCCTGGTGATTTTGGGGAACCAGGCTGTGGAGGAGAAAACTGAGGCCACGGGATGGGGGTTCAGGAAGATCAGAAACTGT 
CAAGGGTCTGACTGAGCTGCGGTCCGAGGCTGGCCTCCTTGCCCCTAACTGCTCTTCACCCCCAAATCCAAGTCACAGTATTAGAT 
70 GGGGAGTGAGGAAGGATTTTAGAAATCTTACAGAAATATATTCCCCAGGCTAGGTGCAGTGGCTCACGCCTGTAATCCCAGCACTC 

TGGGAGGCTGAGGTGGGAGGATCACTTGAGGCCAGGAGTTTGAGACCAGTCTGACCAACATGGTGAAACCTCGTGTCTACTAAAAA 
TACAAAACAATTAG CTGGG CGTGGTG TCACGCACCTGT AATCC CAGCTACTCGGG AGG CTG AGGCACAAG AATCTCTTG AACACAG 
GAGGCGGAGGTTGCAGTGAGCCGAGATCATACCACTGCACTCCAGCCTGGGCAACAGAGTCAGACTCTGTCTCAAAAAAAAAGAAA 
AGAAAAAAAAAAAAG C AAT ATATTCTC CAAAAG AAGACCTCCT ATATTTTATT AGG AAT AAT AATAGTCTG CAG CCTAGGCTTCAG 
75 TTGGCACACTATATTCGTATCCTGAACTACATCAAGGCACATTTGTGTACAGACATGGTTGTGCTCTTCAACTCAACGGATCCTTT 
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CAATAACCTTGAAGGCAGTCAGGGCCAGAATCACACCCTTTGATTAGTCCATGAAAGAAACCTGCCCAAAGCTGTCTGGCCAGTAA 
GTGCACAGATGGCACCAGGATCCAAGTTGCCGGGCCTTGTGGGCAGGGTCTCAGTATAACCTTTCTAAGCTTCCCCAAGCCCAGCA 
CACACCGGCGGAGTGAAGAGGCCTCCCTGGGCTGGGCTAGCCCACCATTTTTCTGCGGTGCGGAGCATGGCATCTCCArTCTCGCC 
CAG CCTAC ACC CCTG CTCTATTGAATGGG ACAGTGTGCT CTGTGCAC ACTTACATGAAGGTGGGT TTG AGTTTATGGATT AAG AG A 
5 ATTATCCCAAAGGGCCGGGCATGGTGGCTCACGCCTGTAGTCCCAGCACTTTGGGAGGCTGAGGCGGGTGCATCACCTGAGGTCAG 

GAG TTCGAG ATCAG C CTGGCCAAT ATGGTGAAACCCCGT CT CT ACTAAAAATCCAAAAATT AGCTG GG CGTGGTGGTGCACAC CTG 
TAGTCCCAGCTACTCAGTACGCTGAGGCAGGATAATCACTTGAACCAGGGAGGTGGAGGTTGCAGTTAGCTGAGATCACGCCGTTG 
CACTCCAGCCTGGGCAACAAAAGCGAAACTCCGTCACAAAAAGAAAAAAAAAAAAAGAGGGAGAGAGAAAGAATTATCCCAGGTCC 
CCTTrCTGCCTTGCCCTTGACGATCAGGTCTGCCCATGCCCCTACCCTGGGGAGAACAGATTGAGGTCACCTTGACTTGACCTTCC 
10 TTGGGGGGTGGAGGGAGGTGGTACAGAGATGCCTTTGTTTCCTGTGCTCCAAGTCCCTTCTTCAAGGAGAGTTCCTGTTACATGGG 

AGCCAGAGGGGAGGTGGGGTAGGGGTGAAGGGCCTTCCCAAGAAAGCTGGAGGCTTTCTAGGAAGTATCTTTTCACCCTGCGGCAA 
AGGGGAGAAGCCCTGGAGCACTTAAACATCCTGTTTCACCCCCACCTTGCCTCTGCTTGGACAGCCTACCTGCACTCCAGCCCCCA 
CCGGAGAAGGCTTCTAGAAGTGGGGCCATGGGCCCATGCTCAGAGTATACCCCACCTCTGAGGCCAGGCCCTGGTACCTCCCTATA 
GAAATGCCACCCCCATTCTTGTCCAAGAAGACAGATCAGGACCTAGGGAGGGTGTGTGTTTATATGCACAGGGTGAGGACTTCTGT 
15 GCAAATCTGGGGGAAGGGAAGGAGCTGCCGGAGCTTGGGTGAAGCCCGTTCCTGCCGCTGTCCCCTATCCACCACTCTTCAGGGAA 

GTCACTTTACAGTGAAGTCACCAAGAGAACACAAGGCCATCCTGCCTGAGGCATAGTGACTGTCCTCTGTTTCTGGGAATAGCATG 
AGGGGAAGGGTGTGGGGCTGGACAGGGTGGGTAGGAGAGGAGTCCTGCTTCCTCTGCCCAGCTGCCCAGCCTGCCTGCCCTGGGGG 
AGAGGCTTGTAGGCCGGTTTCTTTCTGGACGAAGAGAAGAGGATGCAGAGTCTGTGCCAGGTTCACATTTCCCAGCCAGTCAGGTG 
GGCAGGAGGAGCCCACCCTTTGCAGCCCCCTCATTGCAGGGCCAGGCCCAGGAGCCTGGAGAGAGGAGAGAGGGCACACAGAGCCA 

2 0 ggcagctgagtggaattggcactgtcctgggcagccctgggtcaagcctggcttctcatcctcatccatgatgactatcaggccgc 

TCTTCCCGCTGAGCTAGTTTCTCCTCCTTCCAGCCCAACAAGAAATCTTTTGTGCCTTGGCCAGCCCAGTACCCAACCTCAAGCCC 
TCTGGGGGTTGTGTGCGAGGGGGCTGAGCATCTTCCACGACACCTCCCAGTACTCTGCCACTTTCCTTTGTTATGACTGGAGGGGG 
TTCCTTTCTGTAGAATCTGTTTCTCATTGTTTCTTCGTTTCTTAAGTCTCAGATCTACCCACATCTTCCTTGCTCCAAGCCTCAAA 
AAAGTGCTTCGGCCAGGCTTTTCCCCTTACGCTGGCCTCTCAACTCCAAGCACTAGCCCCTTTCATTCCATCTACCTGGAATGTCA 
2 5 TTCCTCCCTTGGCCACCTGGTGAAATTGGCCTCATCTTTCCTAGGGTTAGTGTGGCCTAGAGGAAAACACAAAGGCTTTGGAGTCA 

TAAGGTCCTGGTGCAGACCCTGGCTCTGCTGTAGGATCTTGAGTGAGTGAGTCTGCCTCTTGGATCTAAGCATCCTCACTTGTAAA 
GAAATAGCAAGACCCACTGCTGGGATTTCTGTTAAGACCCAGTCACAGGCCCGGTGCGGTGGCTCAAGCCTGTAATCCTAGCACTT 
TGGGAGGCTGAGGCAGGTGGATCACCTGAGGTCAGGAGTTTGAGGCCAGCCTGACCAAGCCAGCACAGACTCAGCATGGTGAAACC 
TTGTCTCTATTAAAAATAAAAAAATTAGCCAGGTGTGGTGGCAGATGCCTGTAATCCCAGCTATTTGGGAGGCTGAGGCAGGAGAA 
30 TCACTTGAACCTGGGAGGCAGAGGTGGCAGTGAGATGAGATCACACCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTCTGTCT 

AAAAAAAAAAGACTCAGTCACAGTGGCTGGTGCATTGTAGGTGCTCAGAGGCCTTGGCCAGTAGAGCTGGGTGTTTTTTCCTCTGC 
CCTTCAATCCCATCTGTATTACAGGCCCCTTCTTATGGCCCTAACACATTGCCTAAAGGGCTATGTCCCACTGCTTGTCCACAATA 
GAGTCTTCATAAATATCTGTTGGATTAATGAAGGCCCCTAAACCAGCACAGAACTTCCGGAGCTTTGACGGTTCAGGGCAGCCCCC 
TGTTCACTGACCACCCCCACCATGGTTCCCAGAAGACTCTCCCCCTGCTGCCCTGGCCTCTGCCTGCTCTGGTCCCACTGAGCTGC 
35 TTTTCTACACACAGTGGCAGCAGCAGCCTCATCTTTGCCTGGTGCTGGGCTGAATTTTGAGTTCTTAACCTGCCTGGCAAGCCAGC 

AAGATACTGGCTGCAGTGGCACTCTGCTCCCTCCTCTGCGTCCGCCCCACCCTCCCTGGATAATGCTGCATCCCCCAGGACTCTGG 
GTGGAGAGAGCCCAGTGACCCTGTCCCAAGAGGCGGGGTCGGGGGATCCTTGGCCTTTCCAGAGAGCCCACCCTTTAGCCTTTAGC 
TCTGGCTGGAAGGGAGCCCAGATTGGTGAGGCACACAGGAGCAAGACTGAGAGCAGGTGTGTGAGACTCTCCAGGTGGCGAGTCCT 
CCATGCACCTGCACATCCATCGCTCCCGTCCTCTCCCCTCCCCTCCATGTGACAAAGCACCAGCTCTCTCCTGGCCAGCACACTGG 
40 CTGGGATTAGGCTGAGGGAAAGAAAGAGAGAAAATGCTTTTTTATCAAGTGCCAGGCACAGTGCTTAGTTGCCTTCACAAATGCTC 

TCCTTTTTCCTTTAAAAAAACTGTCTATTTTACTAATGTTTTAATAGGGAGCATCTGCACATGATATATGTATTTTGTAACAAAAG 
ATTCAAAAGGGTATGTGGTGAAAAGTTAGTCTCTGCCCTTTCCTGTCCCCCAGGGCCCTTCTGGAGGGGCAACAACAGTTGCTGGG 
GTCTTTTGTGCATTTAAATGCACGGAAGGATTCTGTGGATTTGAAACATATATTACACTCTACCCCCTAACTATGATTTACACGTG 
ATGGGAAACTGAGATCCTCAGAGACATTAAGTACCTAGACCAAAGTCACACAGCTAGTTTTTTTTTGTTTTTGTTTTTGTTTTTTT 

4 5 TTTTTGAGACGGAATCTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCGATCTCTGCTCACTGCAACCTCAGCCTCCCGGGTTC 

ACGCCATTCTCCTGGCTCAGCCTCCGGAGTAGCTGGGACTACAGGCGCCCGCCACCACGCCCGGCTAATTTTTGGTATTTTTAGTA 
GAGTCAGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCGCCTGACCTCCTGACCCACCCGCCTCGGCCTCCCAAAGTGCTGGGA 
TTACAGGTGTGAGCCACCGCGCCCGGCCAACAGCTAGTAAGTTAGCAGAGCTGGGATTTAGAACCATATCTAACTTTTCACCACCA 
ATGCTCTGGCAGAAGTAAGCAGGGGCACTGACAGAGCCCTCCGAAACTGCAGAGCCCATTCCAAACCGAGGCCACGCCATTCTGAG 
50 GCCTTGGAGATCTGGCATCCCCGCCTTCTTTTCTGTTGAGCATCCTATACCTTCTCCACATGGCTCCAGGGTCCTGTACTGACCrA 

TCCCCCTATGGAAGGATTCATCCCCACAGGGAAAAAGGGACATTCCCACAGTGCCCTTTCTTAGCAAATGTGTGGCCGGTGGTTGC 
ccagggtcagcctgactcctgggatgcaggagggaagccataataacgaaggcctctggtttctggccagaggggatcatggttgt 

GGCTTCAGTGACGTTCCCAGAAAATGGCCTCATGATCTCTGGGGCAGGAGTGAGGGAGGATGTGAAGCAGGGAAGCTGCCCCCTCT 

gaaagccatgtgttcatctatgagagagagaggggaggaggctgtaggatgggagcaggggcatgcatggacaagggctgtggact 

5 5 agacccccaggctcttcccccaagcctctctcctgggtcaggctggtgcactaagggatgagaccctccagtggacattgctgcat 

ctccaggtaccttcttgggtcattcctgatgggttggactgtggggtctttcaggatcctagcttcctgttcagtttctttctttc 

tgtcatgtcttaagtctggtgtcccctcaatttaagggaatatgtccccgaggcctagaagaagagggtcccaccccatcagaact 

gtcaagcagagaagcaggtgtcaggccttcccatcccaggatgacaacattctgttttgctgaggtagtgacccagaacattctgt 

cctcagcatctgtgcacacacccagccaggtctagcttggtgcctggtgaccatcagtcagagatgtgcctagagctgcaagaatc 

atggtgtgattttggctcaccgcaacctccgcctcccagtttcaagtgattctcctgcctcagcctcccaagtagctgggattaca 

ggcatgtaatcctgtaatggcaccaccatgcccagctaattttgtatttttagtaaagacgaggtttctccacgttggttaggctg 

gtctcgaactcccgatctcgggtgatccacccgcctcggcctcctaaagtgctgggattacaggcgtgagccactgcgcccggccc 

ccttcaggacatttaaactagcgccctgtggctgccacaaaccagctggcttgagtcctagaccgccggtcttgggaagaggagta 

6 5 ttcatcttagctgctactaaacaccacagtagtagttaaccgctatacagtgctttacagtgaagcactttacatgtagtaaacac 

ttatttcccgcaacccgatgaggtaggtactgtctctatcaccacattacaaacgagaagatagaggaaaacacactcaagattac 

ccaggctggagagcagtggcacaatcatggctcactacagcttcaggctgggcacagtggctcacaaatgtaattccagcactttg 

ggaggctgaggagggagggttgcttgagccataagttcttgaacagcccaggcaatataatgagaccctgtctttacaaatatttt 

7 0 tttttttttgagatggagtctcactctgtcgccccaggctggagtgcagtttcgtgatctcggctcactgcaacctctgcctctcg 

ggttcaagcaattctcctgcctcagcctccccagtagctgggactacaggcgcgcaccaccacgtccagctaatttttgtattttt 
agtagagacagggtttcaacatattggccaggctggtctggaacacctgacctcgtgatccaccgaccttggcttcccaaagtgct 
gggactacaggcgtgagccaccgtgcccggcctacaaataattttaaaaaattaatctgggagtagtggtgcacgtctgtggtccc 
agttactcataaggctgaggcaggaggattgcttgagcccaggaggttgccttgagctgtgattgtgccaccacaccatgagacct 
7 5 ttttctgtgagactgtctccaaaaaataaaaataaaaaaaaatcatcacacccttgacctcccaggctcaagtgatcctcccacct 
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TAGCCTCCTCAGTAGCTGGGACCACAGGTGTGTGTCGCCACACCGGGCTAGACCCTGTCCTCTTAATGACTGCATAGTCCTTGTAA 

cctccatttgcattcctagagcatagcatttgttccaaaaatatttattgagtgtctgttctgggcttgaacacgagtaggaggat 

TTAAAAGTGAATAGCATATTGCGTCTGCCCTTGGGGACAGAGACAGAAACATGAAAACATGAAATTGTCCTTCAACACAAGAAGTG 

CTGTAATAGAGGCATGAATAACGCGGTGGGAAACAAGGAGGGAGGTCATGCTGCCTGAAGCAAATGTCACCGAAGGGCAGACATCA 

AGAAGGCAGGACATTCCAGGCAGAGGGAATAGCATGTGTGCAGGGATGAAAGCTCACAAGAAAGAGAAACATGAGTCAGGTGCGGT 

GGCTGATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCAGATTACGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATG 

GTGAAACCCCGTCTCTACTACAAAAATACAAAAATTAGCCGGATGTGGTGGTGTGCGCCTGTAATCCCAGCTACTCAGGAGGCTGA 

GGAAGGAGAATCACTTGAACCCAGGAGGTGGAGGTTGCCGTGAGCTGAGACCGCACCATTTCACTCCAGCCTGGGCAACAGAGAGA 

gactccgtctcaaaaaaaaaaaaaaagaaaagaaaaagaaaagataaaagagaaatatggagaacatggagcacctgagtgtcaaa 

ACATCATGGGCAGTAACTGTCAGGGAGATTGCCAGAGAGCTCGGGGTTGGTTGGCGCATCCATCCTGCTTCCTGCTTCCTTCTCTG 

GCCTCCAAGCTCCCTGAACCTACTCTGTGCAAAGCACTGTGCCAGGTGTTGGCCCAGAGTATGGGACTGCAGCAGTGGCCTGGGTA 

GCGGAGAAGGGTTTTTTGACCAGCTGGAGACCTTTGTGGCTGGTGTCATTCTGGAGGTGAAGAGAAGGCCGCTGGAAAGAGCTGCC 

CAGGGAGGACTATGGGAGAACTTGCAGCTCTGGGCCATCTCTGGACATGAACGTTTTGCATACACACAGGGGAGCTCTGTGTGTCT 

gagtgggggcgggaggggtccttctctctcttttggcccctgcagcttggcttctggagctttcctatgtcttgctttagtgctag 

CCCTTGGAGGGTTGCCAGGGAAACCGCTGGCCAGCTCCGGGAGATAGACGTAGCAGAGGAAAGGAGAGTGGGTGACTCAGCCTGGC 
TTCCCACAACCGCAACCCCCTCCTCAGCACGTGGAAAGGATCTGGGGGACCCCCTTCCCCTGGATCCTACAGATGACCCTGTTTAT 
TCTTTCTTCTCTAGAGAGAGCAGTCCCTCCCGCAGCTCTGACTGGTGGGAGCCAGCCAGATTTTCCCAGGAAGGGAACCGGCCCCA 
GGCGCCCCGTCCCCCGTAGGTTCACCCTGGAACTCGGACAGGTGAATTCGGCCTGGGCGAATGTGAATTCCTGCCGTGCCCATGCA 
GGCGGCAGGAGCCCTGGCTGAGACGCCCTCCCGGGGGCAAACCCAGGATAATTATTGATCGGGGCCCCTGTGGACTTCTGACCTCG 
GCCTCGGCGGGAGAGGACCCGGAACGCGGGCCTGGGCTCCCAGGGAGAGAGGTGGGCGGGCCGCGGAGGGGGCCAACCAAAACGAC 
CACGACAGTGCGCCCTAGCCCTGCTAGTGGTGGTCGACCCAACCCAAACAAAGCAGCATGTGCTTGCGGTGCGGCGTCGGCTAGGG 
AGCCGAGCCGGGAAGACACCCCACCGCCGCAGAAAGGGGGTGCGCGCGGCGCCGGCACCGGCACCGCCGAGCGCGCCGCCACCTCG 
GGTGTGCCGAGGGGGTCCGGGTCCTTCAAGGGCGGTCGCGGAGGGGGCGCGAGGGACAGCGGGCTAGCGAGCGCGCGCCGGGCGGA 
ACCAGGAAGCGGGGCGCGCTCCGGGTTGCCAGCGGCGCGCGTCCCTGGGCCTCCGCGCGTGAGCGGCGCGCGCGCCCCCGCGGGCC 
CCGGCGGGAGGAGAGTCGGCGGCCGGAGCCGTCACCCCGGGCGGGGACCCAGCGCAGGCAACTCCGCGCGGCGGCCCGGCCGAGGG 
AGGGAGCGAGCGGGCGGGCGGGCAAGCCAGACAGCTGGGCCGGAGCAGCCGCGGGCGCCCGAGGGGCCGAGCGAGGTAGGAGCTGC 
GGGGCGAGCCCTGGGCCCGGGGCCGGGGGAGCCAGGCCGGGGAGCCAGCCCGGGCGGGGCCCGCGCTCCAGCCGCTCAGCCGCCCG 
TCAGGGCCGCGCCGCCGCCATCACTCCCGGGCCGCGGTGGTTGCGCGCTGGGCGAGGGGCGCGCGCGGGGAGAGGGGGTCCGGGTT 
GGCTGCCGGGGAGGCTGAGGGCAATGCGGGGTGCGCGAGGGGGACTTGCGAACGCCGCGGCGCCGCGGGGGGCGTGCGCTTTAAAG 
GCTGCGTGCGCGTGTGCTGAGTGGGTGTGTGGGGACCCCGCGCCGACCCCATAGGAGCTCAGGGGGCTGCTGTCAGCCGCCTCACA 
CCTTCACGTTGCAATTCCGAATATCCCCAGCCGTCTTCCTTGCrTTAACTTCTTTCTTTCAAAAGAGGTTCCCGGGACTCCGGGGA 
TGGGATGAGCCTGCGGGGGTGCCTGGTGCGGTGGGGGGTATTAGCAAAGCTTCAAGAAACAGGGCCTTATAAGGAATCAAGACAAC 
AAATACGAACGTTTCGATAAGACTCTGGGGGGCGGGArCCCACATCAGGACCCGCCAGGCCTGGGCTCGTGCGTGTGGCCGTGGGA 
TGCAGTGTGCTTTTTCTTTCTAGTCAGGGATAAAGGGTTAAAAGTGCTCCTGGTGTCGGGGGGTAGATATGGAGAGTCGGAAGGGG 
AGTTGTATCACAAAAGCTGGTCTGAGGCTAAAGGAATCTGGCAAGATGGTCGGGGTGAACAAAGAGGAAAGAACTCACACGGAGCA 
AGAGGCGGTTGCAAACACTTGTAGCCAGCAGTGATGGAAAAGCCAAAGAAGAAAACCAAGTGTCAGCTTTTAGAAAGACGGGATTA 
ATGAAAAGCACAAGAATTTTAAAGACTAAAAGAGATACCGATTCTCTCTTTGCCAAAGAGCCAGAGTCAGTTCTTTTCTTCTTGGT 
CCCTGTGATCCCGCCATACCTCGTATCAAATAAATAGTGCCAAAAGTGGGTCAAAGAATGTTAGAGCTGGAAAGGAACCCAGCGAT 
GATGCCATTCTTTTATTGTACAAATGAGGAAACTGAGGCCCAGATAGGTGGAGTAAGTGGCCTGCTCAGGTGACACGGCTGTTTGT 
TGAG TAT CCAGGG ATTGAAACTTCAAG GACT CTG AG ATTCGTG CT CTT CCCAAAG CATCGTG CAGT AT AC AGAT CTTTG CCTAG AT 
ACAATTCCATACATTTTCTCTGCAGTGTCCTCAGGGAATGCCCTTTGAAAGGGCCAGCGTGACACTGAATATCATACTTGGGCTTA 
TGTCATTTTTTTCAGTCTTCAAGTGGTGTTTATGGTCTGCTTGGATCTTAGGTTTCCAAAGCTGTTGGATAGCCGCCTGGGCCATA 
ATAAGCTTTCAGCTGTTGGGTCTACATTATTTCAAATAATTTTGTTATCTTTCAATTAAGGTAATAGAACTGTGCCTCTCTCCCCA 
ACATTCTATTGTTGTCCATTTGCTTATGTTATATTGCGTTATGTTCATTGCCTGTGAGTTCCTAGGTGAGGATGTATTTTATTGAG 
TGTGCCTTTCATGTTTTAAAATTTCATTTTGTAACACTGTAAATATTGGAGTGGTTCTGATCACTTCAAATGGGGAGAATCTTATT 
GATTGATTTTATTTTAAGGCTTTGGGTTGTTTTGTTTATTCATTTGGGTACCAGTTTCCATCTCATGGAAGATCACAGTTGTTAGA 
ATGGACATGGCTAAATAAGAGAAGGGGCTGCTGATTTTAAGAAAAACTTCCTATGTGACAATTTGTGGTATCTGTTACGTTTAATT 
CAAACAAGTCCACACCTTGGGTCAGGTAAGCGCGTTATCTAGGAGATGACTTGTTTGCTACTGTAGCCTCTGGAAGATGAAATTTC 

AAAGTTGATTTCTATCACCAGTAGTTTGGTTATTGCATAACTTGAAGCTAAACTCTGCACAAAATAATCTTTGCTATATACCCAAC 

TAGGTAAACTATCCCACCTTCTCATCAGTTCTCACCTTTTCGGTGCTTGTATTTTTTGCCCACGGGATATTAATATGGATTGTGTT 

CAGAAATTTAAGGTGTGTACTTCATAGTATGTATGATTGTAGGAGAAAAATGTGCTATCATCGTTTGGAGTGTTACAACATAAATA 

TTTTGGTCAACACTTCCTATCCTGCTCTGACTTTTCATCTCATCTCCATTTTCTTCCTCTCTTGATTGTTTTTATGTCATTTACAT 

ATGTAAAAGCCACATCAAGACTAAAGTTGCCATTTATTACTTTTTGATACTTAAGTCGAGTTTTTTCAAATCATAGTATTGTTAGT 

ATTCAAATTGTCTGTAATTTTTGTTAGGCTTATATATTATGAATCCATTTGTTGTGGTTTATTTGGCTTGTTGTTATGTAGGTAGG 

tgacacaggtagtcttattgtaaaaggaagacgttatagataggtaaataacatgctcaagattagatgcaggttacaggtggaat 

CGAAGGAAGCCTAACTATTTTCGTGCCCTACAAAAATGTCTGTATCTCATAAAGTTATTCACAGATTTCTGGACATTCTATCTGTG 

ACACATTTTTTCCCTTTCTGTTAAGAGTGCAGATTACTGCATTATTCCTACAAAAGGAAGCAAAATAACCCTAGTTTGTATGATTT 

TTCTGATAATTTGAAACTTATTCGTTTAAAAAGCTATCTGGCAATTCCAGGTTACTGGACTCTTGAGAAGAATATCCTTTTATTTT 

GATACTATAAAATATCAAAGTATCAAAATACTTTAACTGTGCAACTTAATAAAAATAATGCTTCAAAGTTAGCTCTGCACTATCGC 

TGTCCTCAAATGTGTGGTATTTAAAGGAAGAAAATGTTTTTAATTCTGAGCTTTGTGAATAGAACTCTTCTAAAATCAGAAGTTTT 

TTTTTT T CTCCTGC AG T G TT G G AAA C A C AA C A GTTTT A TGCTT A TrrC rr GGG AA T AA G AAA GTC AAA C T T AA C AAT CTAG T TTCC A 

TTGATCAGACAGTTTTTGTACTTAAATTTAAGTTCTAAGCATCAGAGTGATAAATACTTTTTAAAATTGTATTCACTGTTAATTAT 

AGTGGCCTTATTTGAAGTAAAATCTTGACATTGGGTGTTTTATTAATGATGATCCTCTGCTACTGAAAAGCCTATGTCAGTTTGGA 

GAAGATTTTGCACATCTAAATCTATGCTGTTTTTACTAATCAAAAGAGAAGAGCAATTTACAGGTGTTAGATTTTTAGTTGGTTGA 

ATGAGACCCTCACTTTTGATGGTTTCAGAGTTGAAGTGACGTTTTATTACTTTTGTTAGTTTGGGTCACACCCATCACTTCCTTGG 

AAGGTATCTTTGAGGTTTGGTTTCCTTTTTTTTTAAATGGTAATATTGGGGTGGGGGTGCTTCCTGTTTGTATTTTCAAAATTAGG 

TCCACATGTTAACCTTCTTGTAGTGTCACATTTTTATTTTAAACTTATACAGACAAACATCAGATGCCATGTGGTTTGTCTCTGAC 

CCTTTGCGCTACTTCATGACAGCTTTACTGAGTGAAGCCTGAATACCCAATCGGGAAGGCAAGATGTTCTTGTCTTTTCCCAACTC 

TCTTCAAAGTTTAACAGCCTTGGAAGGAGTCTTAGAACAGCAACAAAAGCACAATTTACAGAAAAATGGAGGTGCTGCTATCTGTT 

TCCTCGCAGGTACTTGGAAAATGTATAGCACTAAGATAGAGTTGAAACATGTTATGTAGAGCCTTGAATGTCGGTGCTTCAAAGAG 

GAGTTGCTCTGGGTTTACATGATACAGAACCCCATGGTTTATATTAAGTAGTAATGATAGCCGTTTTTCTGGACTCGCTTAAAAGC 

CATACACAGTGTCATGGAAAAGAGTTAAGAACAAGGTGAAATTCAGGGTATGGTATTAGAGCTCAGGAGGAATCACCTTCAGCCTT 

AAAACTCTTCCTTTACTCTCCTGGATCACTTAAGTGATAGGTCACTTTTAATATAAATGTTGCAGGATGAGTTAAGTGGAGCCTTG 

AGAAATATGTGTAGATTGTTTCAGTGATTAAAGCAAGTGTTCTTTTCCTGGCCTTTAACTCGCTTTATGCTAAGAAGTGTAATAAC 
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TAAATAGACTCCTAATTGAATTGACATTCAGATGTGTTTGCAGTTTAGGGGGAGTTTACCTCTTCTAAATTTTCATTTGGATCCCA 

ttactaaaagcagtattgcattagcatggtgcacaattatgtacaattcaatttgcaaatgaagttaatacttggagtatcttgac 
ttcctattcccctgctgccccaatattcaagaaaggagaagttataatttgtcacatacaagatggtttcttctttaggtttattc 
ttaataactatgtccattttcacatggatgacaccactgagatgatgaatacctgtattgattgattgatgaagaacatttatctt 
5 tttctacctacttttggaagctagcttgcaaaatctactgcaacattcactcttcatgtatccttctattacctttggtaccctga 

ataaccttttaaaaatttttgtacttttctaatatgaagagaagtagcttcatattctatgctagttttctgaggtgcttgtgctg 
actcattttttaaattatactaagatatagagcatggtttgagagcagtaatgagattctcagaaaatatgaaaactttcctttct 
gactagttagagaaaggttggggaagacaaggggaaatacatcaatgagccaatcaattattgttatttgttgggattaatttggt 
gactaatatttttaatgcccatcaggctactaaatgtgaatttggctttaccctgtaatgataacaggacaaacccaacgggtttc 
10 taacattgcttgttttcccctggtaggggatttctttgcatatgggaaatcaggccgaagttgccagtaacagccacatccatgat 

ttgtattaaaaataactattcatcattctgggctagagctctgcttaccatggctcacctgggaagatattctgattatgtatcta 
atcattatgatgccacctttcgagaggtgagcagacaattaacaagtccttcaaattatgttcaaaacccagagtttgagaaaatg 
ttccaacgccttcaagtgtgaagataataaaaacattacgtaatgcttaccgttcactgacagtgtgctgggcagacattgttttc 
agctctggccttgtgttaactcgtgattctcagaggagtgggtattattcccagatggaagatgaagaaatggccacagagaagtt 
15 aagtaatttgtccaaggtcacattactgttcttggcggggctgattccagagactgcatccctaactagtgtacagcaaaagcgag 

CTGGCCACTGCCACTTTGTTATAAGACATTTTGTTTCTTTGAGGCTTGTATTTCTTTGTGTTCCCAAATGGAGTCTCGTTGGTTTT 

TGAATAGAAAATATTTTTATATGTTTAGGATTTTTTTAAATGTTGATGAAGATGGTGATAAATATTTTTCCAATTAAAGTATATAC 

ttctggtggaaattatattaaagaagagaaagtcttaatttttattataagttgtctttcattcttcttcccctagcattaccgtg 

TACATCATAGAAGAAGAGCTATAAGCTGTCTCCTTGGCCTCTGTTTACAAACAAAGGGATCATTTGTGCCAATGTAGTGGGTTTGT 
20 GTTGACATGCACGTCTGTACTGAGAACTCAACAATCCCACTCATTTTATTTACAACTTTATTTTGCGGGGATTTCTGTCCTATTCT 

TGTTGCATTAAAGCTTTTTAGAGCATTAGTCATGATTTCTGAGACAGATTTAAGAATTTTACTTATTTGGGCTAATTTATTATTAT 
TATTTCTTGAGACAGAGCCTCGCTCTGTCACCCAGGCTGGAATGCAGTGGCGCGATCTTGGCTCACTGCAACCTCCGTCTCCTGGG 
TTCAAGAGATTCTCCTGCCCAGCCTCCGGAGTAGCTAGGACTACAGGCATGTGCCACCATGCCCAGCTAATTTTTGTATTTTTAGT 
AGAGACGGGGTTTTGACATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCTCCTGCCTTGGCCTTCCGAAGTGCTG 

2 5 GGATTACAGGCATAAGCCACCATGCCCAGCCTATTTGGGCGAATTTTTAAGGCAACTGAACTATTGTATGTCTAGAGCTCTGCAAA 

GGCCATTAGAAAATAGTCTCAGATTTTTTTTTTTTTTTCATTTATGATGCTTACTTTCTCTCAGCACTTTTCCTTGGGAGTGGATT 

GTGAAGTTAAGTCTTGGAAACAGAATTCACAACCCTAAAGCGTAGTGCTTTAACTTTGGGAGATCAAGTCACAGACAAGAAGAACT 

tcaattccctgtgcagagtataaacttgttcaaataaacagaggatgttagcttccaggattgtcaactgtcacctttgaccaggg 

TTGAATTTTCTTTGAATGTTGACAGAAGTTACAATGTCAGTGGAAAAAGCTTAATGTGAGGTATCTATAACTCAGAATTTCCTTAT 

3 0 GTTTGTGTCAGTGAGATCCTACAATTAAAGCTGCTTCTTTTTTTCTATGTCTGATGAGTTTTAAAAGCCTTCACTGGGGTTTTCCA 

GCCTTTAGGTGAGAGTAAGTTAAAAAGTTTGTGAGAAACTATTTTTTGTTGTCTAAAATTCAGAGCCTAGGTCGGGCCCAGTGGCT 
CACGCCTGTAATCCTAACAATTTGGGAGGCCGAGGCAAGCGGATCACGTGAGGTCAGGAGTTGGAGACCAGCCTGGCCAACATGGT 
GAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAGGTGTGGTGGTGCACGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCA 
GAAG AATCACTTG AAC CCAGGAG GCAG AGGTTACAGTG AGCCG AGAT CG CACT ACTGTG CTCCAG CCTGGG AG ACGG AG CG AGACT 
3 5 CCATCTCAAAAAAATAAATAAATTAAATAAATTCAGAGCCTATAGCTGGTGGCAAGTCACTGTTTTTGAAGGAGTGGGATTTTAAA 

AAATCTAACCTGGGCTAAATGTTAAGTTACATTCATACATGTCATTGTAGCCTATATAAAAAGAAACTTGAACACTTGATCTCTTA 
AAGTACTAAAAATTGGAATTCATCAGCTTTGTAATATAGCATTCATTCTACAGTATATTTAAATAGGTAAAATGTTCTGTTAGAAA 
TAATGCTAATTCTGTTTTTTTGTTTAATGTTTCTAAAAATCTTTTGGTCATCTTTTAGGTTTAGGAAAAGTAGCAAATTAGAGATC 
TACAGAAATCTACAGCTCTTTAAAAATGAAACAGTTCACCCTGTGAATTTGTTTGCAGGATTGGTGATCTGTTTCTGATGCCAGGA 
40 AGGTGGGACTCCTATCTCATTTCTGATAGAAAGTGAGGGAAAGCTATGTATAGTGAGAACTGGATACTAGATTCTTATTCCGAAGG 

CATGGAAGGTTTAATATGTAAGGATACAATGTAAATAGTCCCTCTTTTTGTATTTTTCTTTGGTTATTGTTACGTAACTATAGTCG 
TTTGTCACTTAATGATACATGGTGACAAAGTTCTAAGAAATGCATTAGGCGATTTTGTCATTGTGGTACCATCATAGAGGGTACTT 
ACACAAACGTAGATGGTGAGCCCTACTGCACACCTAGGCTGTATGATAAAGCCTATTGCTCCTAGACTACAAACCTGTGGAACATG 
TATACTGTATTGAGTACTGTAGACAATTGTAACACAAGGGTAAGTATTTGTGTATCTAAACATATCTAAATATAGAAAAGTTACAG 
45 TAAAAACATGGCATAAAGGATAAAAAATGGTACATCTATATAGGGTACTTAACAGGAATGGAGCTTGCAGGACTGGAAGTTGCTCT 

GGGCAACTCAGTGGGTGAATGGTGAGTGAATGTGAAGGCCTAGGACATTACTGTACATTACTGTAGATTTTAAAAATACTGTCTGG 
TTAGGCTACATTAAATGTATTTTGAAAATTGTTTCTTTCTTCAATAATAACCTTAGCCTACTGTAATACTTTTACTTTGTAAACTT 
TTTACTTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTTGTGGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGATCACTGCAA 
CCTCTACCTCCCGGTTCAAGCAATTCTCCTTCCTCAGCCTCCCGAATAGCTGGGATTACAGGCGTGTGCCACCACGCCTGGCTAAT 
50 TTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACTTCTGACCTCAGGTGATCCACCCACTTTGA 

CCTCCCAAAGTGCTCGGATTATAGGTGTGAGCCGCCGTGCCCGGCCAACTGTTTACTTTTTTACACTTTTAAACTCTTTTGTAGTA 
ACACTTAGCTTAACACATAAACATGTACAGCTGTGCAACAATATTTTCTTTATGTTTTTATTCTTTTACTTTTTCTCTTTTTAAAT 
AA TTT T T AA TTTT T C AAAA CTTT AAAAA CT TT TT AA TTTT T C AAAA CTTT AAAAA CT T TTTCT TAAAA GTG AA GGC A T AAA C ACA C 
ACATTAGTCTAGGCCTACACAGGGTCAGGGTCATCAGTATCACTGTCTTGCACCTCCACATCTTGTTCCACTGAAAGGTCTTCAGG 
55 GGCAGTAACACATATGGAGCTGTCATCTCTTGTGATAACAATGCCTCCTGAAGGACCTGCCTGAGGCTGTTTTACAGTTAACTTTT 

TTTTTTAAGTAGAAGGAGTACACTCTAAAATAACGATAAAAAGTATGGTAAATACATAAACCAGTAACATAGGCATTTATTATCAT 
TATCAAGTATGTACTGCACGCAATTGTATGTGCTAGACTTTCACATGACTGGCAGTGCAGTGGGTTTGTTTACACCAGCATTGCCA 
CAAACATGTGAGTCATGCATTGCATTACAACATTATGATGGCTACAGCGTCACTAGAGGATAGGAATTTTTCAGCTACGTTTTATT 
ATCTTATGGGACCACAGTGATATATGTGGTCTGTCATTGACTGAAACGTCATTATGTGGTGCCTGACTACATATATGGAAACTCTG 
6 0 AGTGTAGTCATGTTTTACAAATGAGTTTATCTTGCAGTGAGTTTAAATAXCAAGTAAAAATACTAATTTCATTGTAATGTATGAAG 

AGATTGGCCTTTCTCCTCATGTTGAAGGTATCAAAACAAAATAGAAAATATTTGGCTTCCTGAGTGGCATGGCTACAATTCACATG 
CTGAGTTGGTGATGAGGCAAGATCCCTTGACTTTGCAATACCAGAAAAATGCACATAGTTAAAAAAAAATAGAGACAGGGGTCTTG 
CTATGTCTCCAGGTGATCCCTCCCACCTCCACCTCCACACCTCCCACCTCAACCTTCCACAGTATTGGGATTACAGGAATGAGTCA 
CTGCACCGGGCCAAAAAGCATATAATTTTAAGGGAATGATTTTTTTTTTTTTTTTTTTATTTTTTGAGACAGTGTCTTGCTCTGTT 
65 GCCCAGGATGAGTGAAGTGTGCCAGGAGTGGGTCCTTAAGTAAGAAAACGTATTACTTTAGACACACATTTAAAATTTTGTCCAAA 

AATGTGATATTCTCAAAATTTATGGTTTTGAATTTTATTTATTATTTTAATTTATTATTATTATTTTTTAAAGAGTGGGGTCTCAC 
TATGTTGCCCGGGCTGGTCTCAAAGTCCTGAGCTCAAGTGATCCTCCCACCTCAGCCTCCAGAGTAGATGGGACTGCAGGTGTGAG 
CCCCTGAGCCTGGCTAGTTTTGAATTTTTATTACCCAAATGTGAAGAGGTCTAGTTTGCACAGAACTTAACATTACATTCCAGTTT 
TATTGGTAAATTTGAACAGGATATAAGTGGCTTTAATAACTAATAAAAGAAGATACATCTTATAGATACACATATGTCTTTTTATA 
70 TGTATACATAAATATTTAAAACTTCTTTATGCCAAAAAATGCCAGAAACCAAAGCTAAGTGACAAAATAAGAAAAATATTTCTAAT 

atatatgacaaagcattatgggtaaatattcgtaatatataagtaatctatataagtagtaagaaaaagatgattcccataataga 

AAATGAACAAAAGAAGAACTACAAATAGCCGATAATCATATGAAACAGTGTTCACCCATACTGGAAATCAAGAAATGCAAATAAAA 

ATGACAAGTTTTTTCAGTTAACAGATTTATGAAGACTAAAAATATTGAAAAATAAGAGCAGTGTTGCTTGGGAATGTGGGAAACTG 

75 CATACTCAAGCTGGGCATGGGAGCTCAGGCCTGTAATCCCAGCACTTTGGGAAGCTAAGGCAGTCGGATCACGAGGTCAGGAGTTC 
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AAGACCATCCCGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGGGCATGGTGGCACGTGCCTGTAATCC 

cagctactcgggaggctgaggcagggagtcagaggttgctgtgagccgagatcacactactgcactccagcctggtgacagagcga 
gacttcgtctcaaaaaaaaaaaagaagagtacataccctttgacttagcagtttcatttagatgaatttcattctaggacatctga 
aatatgtttaaagatttgtacaaataggcatgggcaaggacttcatgtctaaaacaccaaaagcgatggcaacaaaagacaaaatt 
5 gacaaatgggatctaattagactaaagagcttctgcacagcaaaagaaactaccatcagagtgaacaggcaacctacaaaatggga 

gaaaattttcgcaacctactcatctgacaaagggctaatatccagaatctacaatgaactcaaacaaatttacaagaaaaaaacaa 
acaaccccatcaaaaagtgggcgaaggacatgaacagacacttctcaaaagaagacatttatgcagccaaaaaacacatgaaaaaa 

TG CTCACCATC ACTGG C CATC AG AGAAATG CAAATCAAAACC AC AATG AGATAC CATCTC ACACCAGT TAG AATGG C AATC ATTAA 
AAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAATAGGAACACTTTTACACTGTTGATGGGACTGTAAACTAGTTCAAC 

10 cattgtggaagtcagtgtggcgattcctcagggatctagaactagaaataccatttgacccagccatcccattactgggtatatac 

CCAAAGGACTATAAATCATGCTGCTATAAAGACACATGCACACGTATGTTTATTGCGGCAGTATTCACAATAGCAAAGACTTGGAA 
CCAACCCAGATGTCCAACAACGATAGACTGGATTAAGAAAATGTGGCACATACACACCATGGAATACTATGCAGCCATAAAAAATG 
ATGAGTTCATGTCCTTTGTAGGGACATGGATGAAATTGGAAATCATCATTCTCAGTAAACTATCGCAAGAACAAAAAACCAAACAC 
CACATATTCTCACTCATAGGTGGGAATTGAATAATGGGAACACATGGACACAGGAAGGGGAACATCACACTCTGGGGACTGTTGTG 
15 GGGTGGGGGGAGGGGGGAGGGATAGCATTGGGAGATATACCTAATGCCAGATGACGAGTTAGTGGGTGCAGCACACCAGCATGGCA 

CATGTATACGTATGTAACTAACCTGCACAATGTGCACATGTACCCTAAAACTTAAAGTATAATAATAAATAAATTAAAAAAAAAAG 
ATTTGTACAAAAGGAGTGTTACTTAAAATAGCAATAAATTGGAAAAATCTTGGTATTTCCATTAGAGGTTTAATAAACTAAATCAT 
TT ATT ACACCTGTG T ATAGCTGTCCAATAGAATACTGT CCAGCTATTTAAATT ATGTTATAAAACAAT ATTT AATGAC CTACACAA 
AATTCACTATATATTACTAAATGAAAAATGAAATTACAAACAATCATATACAATTGTGCCGGAAAAAAGAACAGGCGCTGAAAAAA 
20 GATTTCTTCTGGGTCGTGGAGTTCCCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGCTTTCTAGTATCTTTC 

CATTTTTCTATAATAAACAGATTATGGCTGGGCACAGTGACTCATGCCTATATTTCCAGCACTTTGGGAGGCTGAGGTGGGAGGAT 
CACTTGAGTCCAGGAGTTCAAGATCAGCCTGGGCAACATAGCAAGACCCTATCTCTACAAAAAATTAAAAAATTAGCTGGGCCTGG 
TGGCACATGCCTGTGGTCTCAACT ACTTGG GAAG ATGAAGTAGGAGGATCACTTGAGCCTGGG AGTTCGAGG CTGCAATGAG CTG T 
GATTGAGCCACTGCATTCGTCCTGGGTGACAGAGTGAGACCTTGTCTCAAAAACAACAAATAAAAACAAACAAAAAAACAGATGAT 

2 5 AATACAGGGAATCCTTTTGTAATCAGGAAAAAAAAGTTATCTTTAAAATGGCTGTGTGTATTGATATGTCTTAGAACGTAGAATTT 

GTTTTTTGTTATCAGTGTTTTCTTTTTAGAAGCAGAAAAAAGAGTTTGTGATGTTTTTGTTAATTTTTTGGTATAGTATCCTGTTT 
TTTGACAT CTTTTGTTG AACTATGTTAAAATC ATC AT AATTTCATTTAACATTTTTAGAGTTTAAATAAT TTGAACTT CAGGACTG 
TGTTATTTCCTGTGCTTCGTGGTAGCCTGTATATTTTTACACAGAAGCTTATGGAGAATTATATTGTTATATAATATAATAAATTG 
TTAGGGAGACAGAGGTGAAAGGATTGCTTGAACCTGGGAAGTGGAGGCTGCAGTGAGCTATAATGGTGCCATTGCACTCCCCAAGC 

3 0 CCGGG CAAT GG A C AG AG ACtnWTNNNNN^NNNNNNNNNNNNNNNNhTJhT^ 

NNNNNNNNNNNNNNNNNNtttJNNNNNNNNNNNNNNhTWNNlT^^ 

ffttfflftJNNNNNNbn'JNNNNNNNNNtrtlNT'JNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>3NNNNNNNNNNNTmNNNNNNNNNNN^ 

NNNNNNNNNNtJNNNNNNtWNKNNNNNNNNN7'7NNNN>rNNNNin^NNlTNNNN]^^ 

35 NNNNNNNNNNl'INNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

^jnnnnnnnnnnnnnnnnnnnn^jnnnnnnnnnnnnnnnnnnn^nnnnn^ 
nnni^wnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNtn^NNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNtn'JNNNNNNrttttJNNNNN^ 

40 NNNbmNNNNNKNNNNNNNNNNNNNimjnJNNNNNim^NNNNNNNimNNNNNNNKN^^ 

NNNNNNNNlWNNNNNNNNNNNNNNNNNNNNtmNNNNNNNNNNNN^^ 
NNKtmNNNNNNNNNNKNNNNNtmNmWNKNNNNNNNNNNNNNNNNNNNNNl^^ 

ATAAAAATACAAAAATTAGCTAGACGTGGTGGTGTGTGCCTGTAGTCCCAGCTACTTGGGAGCCTGAGGTGGGAGGATGGCTTGAG 

CCCAGGAGGCAGAGGTTACAGTGAGCTGAGATTGCACCACTGCACTCCAGCCTGGGTGACAGAGTGAGACCCTGTCTCAAAAATAA 

45 ataaataaaaataaaaaataaaaaatctatcttaacttggattgtgcattgtaatttattatagtgaaattgctataacagaattt 

tattttaagccagtttggggaataccaaaacatttttaaaaatcacgtagtactttttagtgcttttaaaacctaaatccataaag 
tagttaattaaaatgcatgaagtaaataagtgtttttctgtattaaagataaaactataaacatatattgttcaatatgcctacat 
aaataaatcattctcttctttttggttattttttgcttatcacctcttacctcctctacttcctaaaaacatgataatctcgttta 
attcaaaattatgttttctggccatacatggtggattatgcctgtaatcctaacactttgggaggctgaggtgggcggaccacttg 
50 agtcaggaggtcgagaccagcctggcccgcttggtgagaccctgtctctactaaaaatacaaaaattagccgggcgtggtggcaca 

tgtctgtagtctcaggaggctgaggcaggagaatcatttgaacacaggtggcagatgttgcagtgagctgagattgcaccactgca 
cttcagcctcggcgacaaaatgagactctgtctcaagaaaaaaaaaaaaaaggtaagacatataaactaggaaactaagcaataat 
tgtgtacagtatgtggaatatttatgttctagaccagcactgttcaatacaaatataatgtgagctccaattgtaattttcttagt 
ctgtatcacaataaaaagtaaaaataaaattaattttaacaatatactttaatatataaaaattatcatttcaacatttgatcaat 
55 ataaaaattattgattaatgaggtattttgggccagtttggggagccaaagcaggaggatcacttgagtccaggagttcgagacca 

gcctgggcaacatagtgagacccagtctctaacaacaacaacaacaaaattagctaggcatggtgatgtgcacctatagtcccagc 
tacttgggaggccaaggtgggaggatcacttgagccgaggaggttaaggctgcagtgagtcgtgttcgtgctactgcattccagcc 
tgggcaacagagtgagaccctgtctcaaaaaaaaacaaacgaacccaaaagcccacaaaaacactgagatattttacattcctttt 
tttgtacgaatgcttcaaaatctggtgtgtatcttacagttataaaatctctcaatttagccaccaaattttcaccagaaatgcat 
60 gaactgtgttcagatttcataaaactttcagttgataaagtagattcacatactgaaggtgttccaaacgtactgaaaggttttcc 

aagtattaaattgaac accag ttt ccag gtttacattt aag tt aattcaaatg ag ataaaatt tg caattcagttccccagt cgc a 
ctagctacatttcaagtgcttaggtagcacatgctgctagaggctaccataataaacagtgtggctataggccttctaacgaaggg 

AAATGAAAT AT AGGG CTG TCT CCTG CTT TATAACATCTGGCTT ACAATCAACAAAT ACAAATAGGGTCG CTTGGTGCAG CAAACC A 
CCATGGCACATGTTTACCTGTGTAACAAATCTGCACATCCTGCACATGTATCCTGGAACTTAAAATAAAACAAAACAAATAGGGTC 
65 TCTTGCCCTGTGGGAACTGAAGCCACTGCTCTGTAGGAAATAAAAGTGTCTTTCTTTTTTGTTTTTTTTTTGAGACAGAATCTCGC 

TATTTTGCCGAGTGAAGTGGCATGATCTTGGCTCACTGAAGCCTCCCCCCGACAGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCA 
AGTAGCTGGG ATTACAGG CACCT GCCACCACG CCCGG CT AATTTTTGT ATTTTTAGTAGATACGGGGTTTCGCTGTGTTGGC CAGG 
CTGGTCTCAAACTCCTGACCTCAGGTGATCCACCCACCTTGGCCTTCCAAACTGTTAGGATTACAGGCGTGAGCCACCGCGCCCAG 
CACAAAAGTGTCTCTTACCTAAAGAAAGTGATGCCCTTAAAGCTTCCTACCATTCCCTCACCCCCAAGACACACCCAGACACCCAC 
70 AGATGCACCCTCTTGTTTGAAAACTGCTGCATCCTTGCATGGCTGAAGCATTACCCATGTCCTTGAAGCTCCTGCTTTCAGAGGAC 

CT CT CATTTCTTGGGAGTAGAAAAG CCCTCTCTGGC CAGGTG CAGTGGCT CACGCCTGTAAT CCCAACACT TTGGG AGG CCAAGGT 
GGGAGG ATCG CTTGAG C CC AAGAGTTTCAAGT CAGCCTGGGC AACATAGTG AG ATCCCATCTCTGAAAACAAAATTCTG AAT AAAA 
ATAAACAGCCCACCCTGTTTCAGGTATACCTCAACTGTCAAATCACTTTTAGGCAGGGTGTTTTGTTATTTTTGTTTTGTTTCAGA 
GTGTTGTTTAACTTTATTTTTGAAACTGAATTTGTCTAGAAAAGAATCATATTCACCTTTTGGTCTTAGCTACTCTTCATTTTTAT 
75 AAAATACATCAAGTTGATGCTTAAAATTGGGGATCTAGTTACAGATGAAATTTTTCCTTTCAAAAGAGAGTTCCCCCCAGTTTTGC 
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TGTAGTCTTAGGAGATACTTAAGGGAGGGGAATCATTTTTAGTTCCCCCTAGGTGAGGTGGTAGCCTCCCTAAACTGCCAAGTTCA 

CACCATGACTGGTAACACCACTGTGTGAGGAATACTGAACAAACGGAGCTTCAGAAGGGAGACTTGCAGAGATTCTGGAATCTAGG 

taatgccacttcctacttagtttatcttaatggttttgtttgtttgtttgttttgagacggagtctcgctctgtttcccaggctgg 

agtgcaatggcgtgatctcagatcactgcaacctccgtctcccaggttcaagtgattctcgtgcctcagcctcccagatagctggg 

attacaggcaagttccaccatgcccagctaatttttgtatttttagtagagacagggtttcaccatgttcgtcaggctggtctcaa 

actcctgacctcaggtgatccttccgcttcagcctcccaaagtgctgggattacaggcataagctaccgtgcccagccttaatggt 

ctttttaaaggatacctgatttcagaaggaacctttgaagaaatggctagaacttctgtgtttctttggatattgcctgacatcta 

agccaaattagttgaccttttaatgttaaataaaatattcaataacttttactaatgggtgggctttaggaacccctttattttac 

tatgttgccaaaagtaggttcattataacattggaaacatcctgatgtaatttattgaatgtaaaattattcctcaatacatttga 

GGATG ATTTCCATAAAG GG AAACAAATT CCTTTCTTCCAAATATACTGTGAC AGCCTAT TTTGAAATATTT AAAATATGTC CCTAA 
AGATGAAAATTAAAGAGCGGACACAAAGTTGTTATGCTCTAAGGAGTCATTCTTTTGATTTAAAATTCATTATAATTCCCTGGTTG 
TCTAGTGGTTAGGATTCAGCACTCTCATAAAATTCATTATATTGATTCTATAAAAGTATATTGTGTTGGATTAAGAAACACATGGA 
CATTTTTAAGTGTTTCAAAATATTTTTGTTATACCTAGGTTTTCACTGTGGTGGTATTTGTTGTTTTAGTAGAATTTGACCTATAT 
TTTATTCTATGGGAAAAAGAAGAAAGTAAACATTGGCTAGCTATCTACCACCCTGTACTGCTATTTGTGTGTGGTCCCATTGTGAA 
TTTTTAACTCCATGCTCTATATTTTTAGTGCTTTGTGAAGATTGAATCTGCAAATCACCTTTGAAAGACAAAGGATTTGATTTGAT 
TGTGGCAATCATGAAAGTTATCCTGTAAATAAAACTGTATGTCCTGGACCAAAGCTGGAATAATGCCACACTGAAATGATCTTAAC 
TGTGGAATCCTTGATTGGACCCGATTTGTTTTGCACATACAATAGCTCCATAAAGATGATAGGCTTTCAGCAGGGATGAACAGATG 
ttctggttttatcagaaattgcttttgcatcaccaagacttcacaaaagccagtaatccccctgtttgatgttgtggaggtgcttt 

TAAAACTTCTTCCCAGATACTGGTTTGAACACACAGACTTTGTCATTGACCTGTAAGATTCAATTGTCAGGTGGTATCTGTTTTCT 

CCCAACAGAAATAAAGAGAAGAAGAATAAAAACAAAAACTAGAAAGTGTAGCAGGGGCACAATTATTTATTTAAACTTTAAAGTAT 

TTAATATTACATACCAGAATCTAAGTTACATAAAGCATGTCTGTTTTGTTCACTGCCACATTCTTAGTACCTAGAACAGAGCCCAA 

CATGTAATAGrrACTCAATAAGTATCTGTTAAATAAGTATAGTAGTCCTGCCTTATCCCAAGGGATGCCTGAAACCTCAGGTAATA 

CTGAACCCTACATATATATATTGTTTrTTCCTATGCATATATAATTATGATAAAGTTCAATTTATAAATTAGGCACAGTAAGAGAT 

ACCCAGGCTGGAGTGCAGTGGCGCAATCTCCGTTCACTGCACGCTCTGCTTCCTGGGTTCATGCCATTCTCCTGCCTCAGCCTCCC 
CAGTAGCTGGGACTACAGGCATCTGCCACCACACCCGGCTAATTTTTTGTATTTTGTTTAGTAGAGACGGGGTTTCACCATGTTAG 
CCAGGATGGTCTCGATCTCCTAACCTCGTGACCTGCTCGCCTCAGCCTCCCAAAATGCTGGGATTACAGGCGTGAGCCACTGTGCC 
TGGCCGAATGTAGTCTATCTTAAAATACTGTATCTTACTATGCTGTACTGTGGGTAACAGAAACCATAGAAAACAAAATCTCAGAT 
AAGGAAAGACTATTGTATTCCCCTTTAATCTCAATACAGCAGGTGTATCCAGAGAACTTCAACCCTCAGAAGGACTGAAAGTGTGC 
CTTTTACTGTGGAAGAAAGAAAAGAGAGGGGGCTGGGTGCAGTGGCTCATGCCTATAATCCCAGTACTATGGGAGGCTGAGCCAGG 
AGGGTCACTTGAGCCCATGAGTTAGAGACCAGCCTGGGCCACAGAGTGAGACGCTGTCTCAAAAAAAGTTGGGGGGATGGGGGAGA 
AGAGAGAGGAGACAGCAAATATCTCTTTGTTTCCTTTGGATTTCAGCATTAAAGATAGAAAAAATGTGAGTTTATTAGGCAAAAAC 
TGGTTTTTTAACCCCATTTTAAAGATTGTGGAGTTACGTATATATATCATAAAATTTACCATTTTTAACCTTTTATTTTGAGATGG 
AGTTTCTCTGTGTCACCCAGGCTGGAGGTTAGCTCATTGCAACCTTCACCTCCTGGATTCAAGCAATTCTCCTGCCTCAGCCTCCT 
GAGTAGCTGGGATTACAGGTGCACGCCACCATGCCTGGCTAATTTTGGTATTTTTAGTAGAGGTGGGGTTTCACCATGTTAACCAG 
GGTGGTCTGGAACTCCTGACCTTAGGTGAACCGCCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGCGAGCCGCTGTGCCCGGCC 
ATTTTCACTGTTTTAAAGTACAGTTCCGTGGCATTAAGCACATTCACATTGTTGTGTGACCGTCAGCACCTGGTCCATCTCCAGAA 
TTTT T TC A TCC TAAA C TAAAA TCCT G T A TTC A TT AAA C AG T AA T GAGAA T AAAA CTC T CC A TT TG CCCC TC CCCGC AGGC T C T GA C 
AACCGCCATTCATTCTTTCTGTCTCTATGAGTTTGACTACTCCAGGCATCTTATATCAGTGGAATCATACACTATCTGCCCCTTTG 
TGTTTATTCCTTTTTTTGCAACATAATTCTTTTGGTTGGAGACTTCACAGTTTTTCTTTCCTTTGATTGTTTAGTTTTTGCTTTGT 
ACCTAGACCTGG CCAGTGATGCATGTG CAATGAGT ATG CAAAGACAAGTT AATTCAGCAG CTTGTTGC ATACCACTAGGGAGTT AT 
TAAAGCTTTCAAAATGTGATTCCTCATCTGTATGCCTGTGGCTTATCTACTCCAAGTCTTGCTGATAAACCTGCACTGAGAGTAAT 
AGCAAAGATTAGTCTTTCTCCATGTTTCATAAAACAAATTGTTCTCATTCTTACAGCCTGATTATGAACTGGAAAATTACAGGTAC 
ATTGTTGTAATTGTTTATACAGACAATGAGACATACTCTCCACAGGGGACCTCAGCTGCAGGGGAGGTTCTGATTGCGTGTCATTA 
AGAAACGACAGTTAAGAAACTTTTTTTTTTTTAGACGG AGTCTCG CTCC ATTG CCAGGCTGGAGTGCAGTGG CACGATCTCGG CT C 
CCTGCAACCTCTGCCTCCTGGGTTCAAGTGGTTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCGCATGCCACCACACC 
CAGCTAATTTTTGTATTTTTTGTAGAGACAGGGTTTCACCATGTTGGCCAGGATGGTCTCAATCTCCTGACCTCGTGATCCGCCTG 

TCATTACATCTTCCTTTCTCCCTACTTTTCCTTCCCTTCCCTTCCAGTTTGTCCTTCCCTCTCTCTCTTTCTTCCTTTTTTCTTTC 

tttttcattctcatttttctgagtagttgctgaagacacagcctgaccctaggggtccaaatatagatgaaacaatcatagctctc 

TAGCAGTTCACCTGGAGGGAGAGAGAAAAAGAGAGTAAGAGAACCAAAATGAAGGGGAAATATTCTTAATTTTTTTTTTTTTAAGG 

ACAGAAACTAACTTGTTGAGGAAAAAGAGAAATATACTGGGAGTTCTGACTGATAGGAACAAAGAGAGGACAGCTTCGAAGGATGA 

tttgaaaagtaatctatggaatttagctttaaagcaggatcttgggctgtagactactttattattattattttttaagagacaga 

GTGCAGTGGTGCAGTCATGGCTCACTGTAGCCTCAAACTCCTGGGCTCAAGCCATCCTCCCACCTCAGCCTTCTGAGTAGCTAGGA 
TTACAGGTACATACCAGCACGCCTGGCTAATTTTTTAATTTTTATrTTGTAGAGATGAGGTCTTGCTGTGTTGCCCAGGCTGGTCT 
TGAACTCCTGGCCTCAAGTGATCCTCCTGCCTCAGCATCCCAAAGTGCTGGGATGTTGTGGACTCCTTTAGAGCCTCTTGAAATAG 
GGCT AGTAAAGTGATTTTCTACCACTGTAT CTG TG CTCATTT AC ATTGGGCAGATCACTT CTG CTTG ACTT CAT AGTTTCAACCT A 
TAACATGAGGGGTCAACAGGTAGATTCGGAACCATCAGAGTTTAGGCCGAAGCCCATAGAATATGAAAGTTATTTTTAAAATTTAT 
TTTTACAATGTCTACAAATGCAGTTGTTAAAGTGCCAGAGACAGAAGTATTGACAATGAGAAATTATCCAAAACCAGGCCAGGCGC 
GGTGACTCACGCCTGTAATCCCAGCACTTTGGGAGGCAAAGGTGGCAAGATGACTTGAGGCCAGGAGTCACAGGCTGCAATGAGTT 

gtgttcatgccactgctctccagtctgggccacagaacaagacgctgtctctaaaaataatcatcatcatccaaaaccaagactgg 

CTCCTATTGGAAAGGTGGAAATGGTTGTGATGGAATTCAGCAACACCAATACCTTGGTATTTCTGACTTTCAGGATGTTAGGAGAC 

TCTTTCAGTCCTTCCTGTTTAAATATGAATGGATATGTATTGCCATTATTGCCCTGCCCCTACATCTCCCAAATTTAGATTGCTAG 

TATTTATGTAAGTTTACTAGTCACAAATAGATTCTTGCATTTCCCATCTCTTGTCATAGGGCCCTCTTTGAGTTCAATATGCTTTT 

ATTGGCACTTACTTTGGTTTTCTTTACAGCAGCAGCTGCTAATTAGTGACAGCTTTTGAGCAAGCAGCTTGTCATTTTTGGCAGAG 

ATAGGGGACATCCATAGCAAGTCAAGACTATATTTTCATTTGCTAAATTTACTTTGCTACATGGAAATACATCTTGGATAAAAAAT 

AGTCTGTAGTCAAAGGTGGCTGTGTTTACTGAATTATCTTCCTGAGTTGGCATTCTGTCCTGTAGTTGAAGAACTCACAGAGATGA 

AAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGTTCAACGTCTATCAGACTGATGCCATAAGTCCTGAGTCATCCTTCTAACA 

TTAATCTACATTCTGGGTATAGAACCTCATCATCTTGTTTTGGCACAATCATAAATCTTTCTGGATTGTAGTTAGTGGCATACATG 

GTAACTGAATGAGTGAATTGTTGACAAATGTGCTTTTCGTTTATACTCAGCTTCTTTCTTGAGATATAATTAAAAGAAAGGTTAGT 

ttgcttagagaagatcctttctttggaattttagctcatcttagcatcatcatatttcatgtaattcttctctttgaaattgctgc 

aataaagtgttagctctattttacaaacttgtcacgatgtttatgagggtggcacaacttgctattatgtttaccttgattagcac 

caatgatgagtcaaaacctccgtcatggtttctataaagtgtgattcactcccattattcctgtaataaggattcagattaatgac 

ctccacagtgttaaaaatatcctgaaggaaataactgacctaccatccatttcccccaatttaggtcctttttgtaacatggaggt 

ctataaaaattgtattcaatacacaattactaaataccaaccatgtatatcaagtactatattggggaaatcaaaatgaatcagag 
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AGACATGGTCCTTGCTCCAGGATGGCTTACAGTCTATTAGTTGGCCAGCAGATAACTTAGTTGCCTTGGTTCTTATGTCCAGAGTG 

tagggtaaattctaattctagaggaggaaaacatcccatcttttaaaaataagattatcaaaatgatcaaagacattggatacaaa 

tattgtactgattctatttctacctaaaggtgttaaagattgtttgaggcacttttcctaggcttgtggaactgccaggcatcctt 

GTC C CAAATTTC CCCTTG ATATAT CG CACAGCACTGTTAAATT C AGAAG T TGCCTTC TGTAT CAG AGTGT CTATTT CTTGATGG CA 

5 tagcttggagaacccagatgatcttctagcattcaactcatacttaatgtacatcaacagtaacatagttatttgtatattttctt 

ttctttttttctttttttttttttttgagacggagccttgctctgtcacccaggctggaatgcagtggcacgatctcggctcactg 

CAACCTCCACCTCCTGGGTTCGAGCCATTCTCCTGCCTCAGCCTCCCCAGTAGCTGGGATTACAGGCACGCATCACCACGCCCAGC 

TAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGCTGGCCAGTCTGGTCTTGAGCTCCTGACCrTGTGATTCGCCTACCT 

TGGCCTCCCAAAGTGCTGAGATTACAGGTGTGAGCCACCGCACCCAATCTATTTGTATATTTTCATTTGAACATTTATTAATTATA 

10 gtaggaatttatcatgtataccttgtctccaacccaatgcacagtagcatcaggtaagttgctgtttagttataggtatcatgtga 

acaggtatccagatggcagctaacttcagtatcctttgttatcctgtcttacacactggggtgttttacaagttgctttctcattt 
ctattaatgacatttccccctgtatgtaaaatgttttctgccattagaaagcctaagtttcagatgttctgtgataaatattggtg 
atggataataatgtaactaatggaagccccttaaggaatttgcgaacaagtttaacaaagttaacaactcagcttcttataggaaa 
tgttgcattgctaattctgaccacaagtggtcaggatctaggttttggccttatgggaaagttacccaagcccaggacagttctcg 
15 ttattctcctcccactcacttttacaatctaaagcttttggctaatttctgattgatttaaaagaatgaaggtgaacccccacccc 

ccaaatatggcatcctttggttgtgcttgaaggtttgtcttcttagtgctaaccctcagggaagggagtcttatttaaagcctttt 
tttttggattgtcaaataatctttttgtattcatttgtgaattgcattttatgataattcattttgtggctcgtgttataaaggag 

TATCACCCAGGCTGGAGTGCAGTGGCATGATCTCCACTCACTGCATCCTCCGCCTCCTAGGTTCAAGTGATTCTCCTGCCTCAGCC 
20 TCCCGAGTAGCTGGGACTACAGGTGCCTGCCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGCTA 

GCCAGGATGGTCTCGATCTCCTGACCTCATGATCCGCCCGCCTTGGCCTCGTAAAGTGCTGGGATTACAGGCATGAGCCACCGCGC 
CCGGCCTCGTGATGATTTTCAATAAGTAAACCACTGTGGTTCACAGCCTGAGCTCCGAAGGTGGACAAAACTCCTTGAATATTTAT 
TACTACTACTGTTATTATAATTCTATTACTACTGCTGCTAGTACTTTATTTTTCTCATTTCCCATGCTTATTCCTTTGCTATTATT 
TAAGGTTTGGTGATGAAGTATAGGAAGGGCTTGGAAATGAAGTCATTTATTTTGTTTCCAACACAAAACAGTTTCTAGTGTGGGTG 
25 TGTGGGTGGCTTAATTTAACATAACAAACTAATACGTTTTTCCTTGAACTCCATACTATCTTCATTTCAAACTAGGTATTCTCAGA 

GTGGGGTTAAAATACTCTCCATCATCAAAGCCCAGACATTTTAGAACAAGAGCTTGTCTCACAAAAAGCCTGGTGTCTCTGTTGCC 
ACCACAACCTGAAACTAACGAGTTAGAAACCACATAGAGCCAACGACATGGGGTAGGAGCTCGTAACATTTTCTCGCAAGTTTTGT 

gtagatagttaagccgggaaccgatctggttgagaaaaatgtttaaaatcatcattttcccttccttctccttcacttttatactc 

AAAAGGGTCTAATTTTGCTCCTCTGGGAAGATTGAATGCGTAGGCTTTCATGTAGTTTAACACTCTCTTAATTTAAAGAAGTCTGG 

30 gtttggtgcagtggctcacgcctgtcatcccagcactttggagggccgaggtgggtggagcgcttgagttcaagagttcgagacca 

gcctgggcaacataatgaagccccgtttctactaaaaatacaaaaaatgagccaggcatagtggcacacacctgtggtcccagcta 

CTCAGGAGACTGAGACAAGAGGATTGCTAGAGCCTGGGAGGCAGAGGrTGCAGGGAGCTGAGATCACGCCACTGCACTCCAGCATG 
GGTGACAGGGTGAGACCCTGTCTCAAAAAAAAAAATTATATTTTCTATCCTCTTCCCCTTTTTGTTATGTGTTTTACAGTCTTTTC 
TCCATGTCTAATCTAAGAAACTTATATATTCATTGTATATATATCTACTGGTTGTCAGCATTGAACCTTGCCTGTGCCCTAGCATG 
35 TTGCAGAATGACTGACTTGACTTTATTTTGAGAATAAGTTCAAAATTTATTCTTTTTTTATCAGTTGACTAGGGACCTTATCTGTT 

TGCAGTGGTGCAATCTTGGCTCTCTGCTACCTCCACCTCCCAGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGAT 
TACAGTCACGCGCCACCACACCCAGCTAATTTTGTATATTTTTGGTAGAGACGGGGTTTCACCATGCTAGCCAGACTGGTCTCAAA 
CTCCTGACCTCAAGTGATCCACTGGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCCTGAGCCACCTCACCCAGCCTACCATCTT 
40 ATTTTTAGATGGAGACTTCTGGACATTGGTATAAAATCTGGATGGTTCCAGTCCTGACCTTTTCTTCATGTTTAATCTCACCTTCC 

TAACACTTCCACCACGTTGAAAAAGCGTAGCTCCATATGATCTTACTGCCCTTCGTTCAGTCAAGCGAGACACTGACATTGTGTAG 
ATTCTGGGTCTCACATTTGCTTTGTTTTTATCTGGAGCTTTACTGGAAACTAAATGCTATTGCGTACTAGCTGCAGAAGCAGGAGG 

ggaagttggcaagaattcgctgctttctgtttggtctgtctgaggcagctgaccttttggaaggaaatcgctgctcttcgcttctt 

CCGGTAACAGTGCCGCCTGTGAAAGAACACATACACAGAAGGGCTCTGCCGTTATCCTGGCTGATGCCTTGCAGCATAAGCTGTTA 
45 GTTAAGAGGTGGGAGCCTTTCAGTGCATCTGTTGTGTGCTGTAGGAGCATGCACTCAAGTTCCTACACCATGCTAAGTTGTGTGTA 

gatctactattagaggtatagtgagagacggtctgttaccagaaaaagtaggttgctttagcaaaagtaattgcattttatttact 

CCCACTATGAGTGCTGTAGTAAATGTGGACAATTATTTTGTGCACAATTrTAGTTCATCTTAATGTTAAATGTCCTGGTAATTGCT 

ATGTCATTTCTTCTCAGAATTAGAATAAGATTTTTTTTTTTTTTTTTTTTTTTGGACAAGATCTTACAATGTCACCCAGGCTGGAG 
50 TGCAGCGACACAATCACGGCTCACAGCAGCCTCAAACTCCTGGGCTTAAGCAGTTCTTCTGCCTGTCTCCTGAGTAGCTAGAACTA 

CAGGCATGCGCCACCACACTGGGCTAATTTGTAAATTTTTTGTAGAGATGGAGTCTCACTATGTCGCCTAGGCTTGTTTCAAACTC 
CTGGCCTAATCAGTCTTCCCATCTCGGCCTCCCAGAGTGCTGGGTTTACAGGCATGAGCCACTGTGCCTGGCCCAGAATTATCTTC 

ACTGCAGCTACTAACTCCTAGGCTCAAGTGATTCTCCCACCTCATCCTCCCAAGTAACTAAGACTACAGGTGTGCGCCACCACACG 
55 CTACTACTTTTTGTTTTGCTTTCTTTGTAAAGACAGAGCCTTGATATGTTGCCCAAGCTGGTCTTGAACTCCTGAGCTCAGGTGAT 

CCTCCTGCCTCAGCCTCCCAAAGTGCTGAGATTACAGGTGTGAGCCACTACACCTGGCCAAGATTTAGCTTCTTAACAAACCTGCT 
ACTCGTTGGATCCACTTTTTCTGCAGGACTTGTTTTACTTAAACACAGGTAGTAGGACACCCCACAACTTGGGATTATTTTTGGAA 
AGCTGTAGTTGGGTTTCATATCACCCAGTAAGCAAACAAGGGAACTAACCAGCTGATGAAGCGTTTCTCTCTTAAAAGAGGAGATT 

tcagttttgtattgttttaactaaaacatattcagttcagtttttattttgttatttgaaatgacatattcaagttatgtctaagt 
60 aaaaatgaaacattttaattcatggcaaattaagagaacacagctacctggaaaacggggcaaactgccatatccttctgtattta 

gttttggttcggtggataggtgtgcttttctaaggtattattggtctcttccctagatttgctgttgatggcagagatggttgggt 
gaaggtttgtgttgatgtacataaaagacatagagattagtacagagagaaacatctcagggcccccttagcaagattgccctgca 
gtgcttctgttcttggaaactggtctgatctgttccactttcctggggtaatgaagaatccagggggaatacaaaccctgcgttgg 
ttttaggtataggttcttggcacaaaataaattgatatcaacaaaacaggaagatttctccccggttctgttggcctttgagtagg 
65 agcgaagttaggaaccaacagctgaggtttcctgtgatctgctcttgtaatgatagctttctagacaccttgaattgttactcttg 

aactgtcaacggccttcacgtaagccagttgtgttcaggtatgtgattagaggtaagggatgtgtttgtttgtgtttagaaatggg 
gtctcactttgtggctcaggcttgagcatagcggcgtgatcatagctcactgcagccttgacctcctgggagcgctcctgtctcag 

C CT CCTG AGT AGCITGGACTGC AG AAGTGAGT CAC CATGC CCAGCT AGAAAGTTTTTTATTTTAAAG AAATTCTGGT ACCGTTGTG 
AGTGACTTTCTGTGTATTTCGTTCTATTTACAGTTGGTACAAGTTTGCTTAGTCACATCAAAGATGAAAGAGGGCCACTAATATAT 
70 ATAAATATATGTCAGAATTACAAATTAATCTGCTATTAACAGTCTTAAATCACTATTTGAAAACACATTTAAGGCACTATATATTT 

GAAAGTGAAAGAATTGCATTTTAAAAAAAATTTTTTTATAATTCTGAATTTTTACTTTATAATTCTGAATGTTCTACTTAAAATTA 
AAA TT T TTTT A T AA TTCTG AA TTTTT A CTTTAT AAT TC T G AAT G TT CT A CTT AAA TC AAG G C TGCC CA G G T AAGACAG T G TC ATAA 
CCTGGATATTATCATGTTAGGAAATATTTCTTCCTGTGTTTTATGTCTCTTTAAACTTGGTTCCTGTGGGATAGTCAGTAGTACCA 

attccccattgattattaaatttatatcttaagttttacattttaaacacaatttaatcaaaaactttacaaaaattgtaccaaaa 

75 AGCCCCTTCACCTAAATGTAACAACTGTTTACACTTCTCTTTGACCTTTCTCTATTTGCCCTCTTGCATACGTGTTGCATACACTT 
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TTCATTTAACATTCTTTTATTTCTACTCTAAAAAAATGTGTCTACAGGCCAGGTGTGATGGCTCACATCTGTAATCCCAGCAGTTT 
GGGAGGCCGAGGTGGGAGGATCACAAGGCCAAGAGTTGGACACCAGGCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATAC 
AAAAATTAGGGCTGGGCGGGGTGGCTCACGCCTGTAATTCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACCCGAGGTCAGGAG 
TTCGAAACCAGCCTGGCCAACATGGTGAAAACCCGTCTCTATTAAAAATACAAAAAATTAGCCGGGCATGGTGGTGGGCACCTGTA 
5 ATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATTGCTTGAACCTGGGGGGCGGAGGTTGCAGTGAGCCAAGATCGCGCCATTACA 

CTCCAGCCTGGGCAATAAGAGCAAAACTCCGTCTCAAAAAAATAAAAATAAAAAATTAGCCAGGCATTGGTGGCAGATGCCTATGG 
TCCCAGCTGCTCAGGAGGCTGAGACAAGAGAATTGCATGAACGCGAGAGGTGGGGGTTGCAGTGAGCCAAGATCATGCCACTGCAC 
TTTAACCCTGTTGAAAGAGCAAGACTCAGCCAGGCGCGGTAGCTCACGCCTGTAATTCCAGCACTTTGGGAGGCCAAGGTGGGCGG 
ATCACAAGGTCATGAGGTCGAGACCATCTTGGCCAACATGGTGAAACCCTGTCTCTACTAAAACTACAAAAATTAGCTGGGCATGG 
10 TGGCGCGTGCCTGTAGTCCCAGCTATTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCGA 

GATCGCGCCACTGCACTCCAACCTGGGTGACAGAGTGAGACTCCATCTCAAAAAAAAAAAAAAAAAAAAAATTAGCCAGGCATTGG 
TGGCAGATGCCTATCTATGGTCCCAGCTGCTCAGGAGGCTGAGACAAGAGAATTGGTTGAACACGAGCGGTGGGGGTTGCAGTGAG 
CCAAGATTGTGCCACTGCACTTTAACCCGGTTGAAAGAGCAAGACTCTGTCTCAAAAAAATAAATAAATAAAATAAAAATTTAAAA 
ATGCGTCTACATGGTTTTTATATTTCAACATAGCTTTTATATTTCATTTAACTGGTTGCACCATATCCCATTAGATTAATACATTA 
15 TAGTCTAATCATCCCCCTATTTTGGACATTTTGGTTATTTCTGTTTGTCCCGACGGTATATATCCCrGGGAATTGGCCTGAATCAA 

GGCACTTGTCAAAGAAAATTTTGCTAGGTAGAAACTAAACACTGTAATTCTCAATGGTAAGAGGGAGGCCATGAACTTTAATAGGG 
AAAATATTGGTAACATGTGTGGATTTATTAATAAATTGCCTGTTTTGTTTGTTTTTAACTTTCAAACAAGAGGAAAGGGATTATAT 
TTCATTTAAGCAGTATAGAAACAGGGTATTGTAGTAGCTGAGGAGTTTTTTTCCTGAACTAAAAGATTTGAATTGTCCAAGAGACA 
GATTCTAAGATGAGTTGATCTTGAATTACAGTACAAATATAAACCTTCACTAGAAATTCTGAGGCTGGCTGGGTGTGGTGGCTCAC 
20 ACTTGTCATCCCAGCACTTTGGGAGGCCGAGGTAAGAGGATCACTTGAGCCCAGGAGTTCATGACCAGCCTGGGCAACATAGCAAG 

ACCCCATCTCTAAAAAAAAAAAAAAAAAAATTAGCCGGGCATGGTGGCACACACCTGTGGTCCCAGCTACTCAGGGGGCTAAGGGA 
GGAGGATCACCTGAACCCAGGAGGTTGAGACTGCAGTGAGCAGTGATTACGCCATAGCACTTCAGCCTGAGTGACAGAGTGAGACC 
CTGTCTCAAAAAAAAAAAAAGAAAAGAAAAGAAAGAAAAAAATTCTGAAGGTAAGATAGGACTACATGGCAGCTTCAAATCATTTC 
TTATTTTTCCGTAATGCAGATGGTCATTAATTTTGGGCTACAGCAAGTGCTTTTAGTCATCTGGAAAGTGATACAGATGTAGCTTC 

2 5 TTCCCAAAGGGATCGCAAATCCATTATCTCCATGGATTTGGACATGGAGATAATGATAACACATGTACACTGTGGGCCACCATGGC 

ACAAGAGAGCCCAACTTGCATGCTGGTGGCCTGCAAGCTGCAGCACAACGCCTAAGAAGTCCAGATTTTTATTGACCACCAGGGAC 
AGTTTCAAAGTGAGAGTCAAACCTCTGCTTTCATTGCTTTGTTTTTCTTTTTTGGAATGTTTGCCCTTCATTTTGATTTTGAAAAA 
AGTGTACATGACTTAAAAGTGGAAAGAATAGAACAATGAGTACTCGCATATACTTCACCTAGGTTGAGCCAGTGTTCACAGTTGTT 
AGATTTACTTTCCCACACT CC CCACCACTGTCACTCTTC CGTTT CT CCTGCCAAAGTAAGATGCAG ACGACATGGCCATTTACC CT 
30 CAAATACTTGACAGTGTATCTACTCCCAGCAAGGGCATTCTTCTACGCAACCTGAATGCCATTGTCACTCTCAAGAAATTTAGCAG 

TGATAAAGTAATATCTAATATATAATGATATAATGGCCTTTAGAGCTGTGGGTGTTTTTGTTTGTTTTGAGACAGAGTCTCACTCA 
GTTGCCCAGCCTGGAGTGCAAGTGGCGCAATCTCAGCTCACCACAACCTCTGCCTCCCGGGTTCAAGAGATTCTTGTGCCTCAGCC 
TTCAGAGTAGCTGCAACTACAGGCGTGTGCCACCACGCCCAACTAATTTTTATATTTTTTTTTTATTTATTTTTTTTAAGTATAAA 

3 5 GGGTCACAGGACAATAGTGGAGGGAAGGTCAGCAGATAAACAAGTGAACAAAGGTCTCTGGTTTTCCTAGGCAGAGGGACCCTGTG 

GCCTTCCGCAGTGTTTGTGTCCCTGGGTACTTGAGATTAGGGAGTGGTGATGACTCTTAAGGAGCATGCTGCCTTCAAGCATCTGT 
TTAACAAAGCACAT CTTG CAC CG CCCTT AATCCATTCAACCCTGAGTGGATACAGCACATGTTTCAGAGAGC ACAGGGTTGGGGGT 
ACAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAATGCTTGACCTTGAGTGATCCTCTGGG 
CTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACACCCAGTCGTGTTTTTGTTTTTGAATTACGCTCTTGGTTGTGT 
40 CTCTTCAGTCTCCTTTAACCTAGAACAGTTCCACCTGTTTTGGGTGGGGGGTGGGATCATTGATTAGAGTCTCACAATTTGGATTT 

GTCTGATTGTTTCTTCATGATTTAGTTTGTGTATTCTTTTCAGCAAATCATATCTGGAGGCACATAATGTCAGTTTATGCCATGAT 
TGGGGATGTTTGAT C ACTCGGTTAAGGCATTGT C CG CC AG ATT TAT C CAC AG AAATG CACCTTTTCCCCTTTGAATAAT AAG TAAT 
ATGTGAGTAGTACTTTGAGACTAAATGCTGTTCCCCAACAACTGTCACCTAATGGTTTTAGTAGCTGTGATGATCCTTGTCTGAGT 
CTACTCTCTTTATTTTTGAGATTGTGCATCTTTGGCCAAGACTTTATATCCTATATTTAGATGAGAGTTTTAAATATATAGTAACC 
45 TGCTGATTGAAACCTGATTTTTATATTTAGTAAGTAGATCCTTTCTCTACCTTCTCCTTTATTCCCTCCCTTACCCTTTTCCCCTC 

CTCCATTCTCTGTTCTTCCTATTGTAATATGCAGTGATTTGGCTGTGACATAAAGATTAATGGCGGATTGTCTTCCCAGAATACTA 
TCATCTCTATGTTGCCTGGGCACATTTTTCCTTGTTTGCTTCTTTGTGAGCCAAATGCTTTTATTCTTTCTGTTCTCTTCCCATCT 
GTTTAATAATGTGATTTTTTAAAAAGAGAATTGGCTTCCTGATTGCATATAGGGTAGTATTTAGAAAAAAAAAATTAAAGAGCAGA 
TGGCTCTGGTATTAACCTGCTTCTAGATGTGATAGCCTTCTTACTTGATATTAGTCCAATTTTAATATGAATGAAGTCTTAATCCT 
50 TTATTGCTGCTATTGAATATTTTTCCGTCCCTCAAAATCGCTATACTAGGCTAGGCATGGTGGCTCAGGCCTGTAATCCCAACACT 

TTGGGAGGCCGAGGTGGGTGGATCACTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTAAAACCCTGCCTCTACTAAAA 
ATCCAAAAATTAGCCAGACACAGTGGCACATGCCTGTAATTCCAGCTACTCAGGAGGCTAAGGCAGGAGAATCTCTTGAACCCGGG 
AGGCAGAGGTTGCAGTGAGCCAAGATCATGCCACTGCACTCCAGCCTGGGTGACAGAGCAAGACTCTGTCTCAAAAAAAAAAAAAA 
ATTG CTGTACT AGGTG ACCACCAC CATTT AAT AT ATTT AAT AATGTTGG TAT C AAC AG AAAG CAGT AAAC ATAATT AGG GAATTTG 

CGCAACTTCTACCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCATCCCAAGTAGCTGGGATTACAGGCATGCACCACCACGCCTG 
GCTAATTTTTTGTATTTTTAGTAGAGACAGGGTTTCTGCATGTTGGTCAGGCTGGTCTTGAACTCCCAACCTCAGGTGATCTGCCC 
GCCTCTGCCTCACAAAGTATGGGATTACAAGCATGAGCCACCACGCCTGGCTGGAACTTGCTCTTTATATTCTGTACAGAATCCTT 
AGTCATTCACTGGAGCTGATAGGTTTAACAGTTTTGAACCCTGGCTCCTTGCCTTGTACTTTTCAGATCAGAAGCAATGTTTAAAC 
6 0 GTCATCTCTTTGATCTGTCACCCAGCCCTAGCCTTTGCCAAAATCAGAGCCCCTCAGTATTAGGTTTCTTACTTTAATTTTTCATT 

CTTTGCTCTCTTTAAATTATGAAATATAACAAACAGGCAGAAAAGTACATAGAAAATGGCAAACCACCTTAAGTCCTCAACATGCA 
TGCAGCCTGGTGCAGTGGTGCAAGTAAGTGCAGGTTCTCAGGTAGGTCCAGCCCAGATAGTACCCCTTAGTAGTATGGACCGACCC 
TGGAGCAAGTGTTTCACCTCTTTCTCTTTTTAAAAATAGCTTTACTGAGATATAATCACGCACTATAAAATTCACCCTTTGAAGTA 
TATTCTCAGAGTTATACAATTATCACCACTATCTAATTCCGGAACATTTTCATCATCCCCTCAAAAAGCCCTTACCTTTTAGCAAT 
65 CATTCCCCATTTCTCCCTCCCCTCAGCCCTTGGCAACCAACAATCTATTTTCCGTCTCTATGGATTTGCCTATTCCGGATATTTCA 

TAAAAATGGAATTTACAGTATGTTCCCTTGCATGCCTTTCACTTTACATAATGATTTCAAGGTCATCCACACTGTAGCATGCGTCA 
GTACTTCATTCCTTTTTAACATCTGCATAATATTCCATTTTATTCATTGTATTTATCCATTCCTATCCATATTTATCTGTTTATCC 
TTTGGTGGACATTTGAGTTGTTTCCACTTTGGGGCGATTATGAGGTGATTATGAATAATGCAGCTGTGAACATTTGTGTACCTGTT 
TTTTGTTTTGCTTTGTTTTTGAGACAGAGTCTTGCTGTGCTTGCCCTGTCATCCAGGCTGGAGTGCAGTGGCACAGATCTCGGCTC 
70 ACTGCAACCTCCACCTCCCAGATTCAAGCAATTCCCCTGCCTCAGTCTCCCAAATAGCTGGGATTACAGGCACCCGCCACCGTGCC 

CGG CT CATTTTTTTCTTTTTTAATTTTT AGT AGAGATGGGG TTTCG CC ATGTTGGCCAG GCTGGTCT CG AG CT CCTG ACCTCAGGT 
GATCCACCCGCCTCAGCGTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGCACCTGGCCTGTGTACCCACTTTCTGGGGACAC 
ATGTTTTCACTTCTCTTAGGCATATACCCAGGAGTGGAACTACTGGATAATGTAGTAACTCTATGTTTACCCTTTTGTAGAATTGC 
CAGATAGTTTTCCAAAACTGTTTCACCATGTTACAATTCTACTTAATCTTGATGACCCTCAATTTCCTCATCCATAACGGGGATAA 
75 TAATAGTGCCTACGTCTGAGGGATTTAGGATAAAGAGTAGATTCATAAAAGCACTTGTTATAAGTAATATACTAAGTGCTTAGCTA 
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ctggggcactatgccacacagctccagaacacgtatgaccgctgccccatggagctggtccgctgcatccgccatatattgtacaa 
tgaacagaggttggtccgagaagccaacaatggtagctctccagctggaagccttgctgatgccatgtcccagaaacacctccaga 
tcaaccagacgtttgaggagctgcgactggtcacgcaggacacagagaatgagttaaaaaagctgcagcagactcaggagtacttc 
atcatccagtaccaggagagcctgaggatccaagctcagtttggcccgctggcccagctgagcccccaggagcgtctgagccggga 
5 gacggccctccagcagaagcaggtgtctctggaggcctggttgcagcgtgaggcacagacactgcagcagtaccgcgtggagctgc 

CCGAGAAGCACCAGAAGACCCTGCAGCTGCTGCGGAAGCAGCAGACCATCATCCTGGATGACGAGCTGATCCAGTGGAAGCGGCGG 
CAGCAGCTGGCCGGGAACGGCGGGCCCCCCGAGGGCAGCCTGGACGTGCTACAGTCCTGGTGTGAGAAGTTGGCGGAGATCATCTG 
GCAGAACCGGCAGCAGATCCGCAGGGCTGAGCACCTCTGCCAGCAGCTGCCCATCCCCGGCCCAGTGGAGGAGATGCTGGCCGAGG 
TCAACGCCACCATCACGGACATTATCTCAGCCCTGGTGACCAGCACGTTCATCATTGAGAAGCAGCCTCCTCAGGTCCTGAAGACC 
10 CAGACCAAGTTTGCAGCCACTGTGCGCCTGCTGGTGGGCGGGAAGCTGAACGTGCACATGAACCCCCCCCAGGTGAAGGCCACCAT 

CATCAGTGAGCAGCAGGCCAAGTCTCTGCTCAAGAACGAGAACACCCGCAATGATTACAGTGGCGAGATCTTGAACAACTGCTGCG 
TCATGGAGTACCACCAAGCCACAGGCACCCTTAGTGCCCACTTCAGGAArATGTCCCTGAAACGAATTAAGAGGTCAGACCGTCGT 
GGGGCAGAGTCGGTGACAGAAGAAAAATTTACAATCCTGTTTGAATCCCAGTTCAGTGTTGGTGGAAATGAGCTGGTTTTTCAAGT 
CAAGACCCTGTCCCTGCCAGTGGTGGTGATCGTTCATGGCAGCCAGGACAACAATGCGACGGCCACTGTTCTCTGGGACAATGCTT 
15 TTGCAGAGCCTGGCAGGGTGCCATTTGCCGTGCCTGACAAAGTGCTGTGGCCACAGCTGTGTGAGGCGCTCAACATGAAATTCAAG 

GCCGAAGTGCAGAGCAACCGGGGCCTGACCAAGGAGAACCTCGTGTTCCTGGCGCAGAAACTGTTCAACAACAGCAGCAGCCACCT 
GGAGGACTACAGTGGCCTGTCTGTGTCCTGGTCCCAGTTCAACAGGGAGAATTTACCAGGACGGAATTACACTTTCTGGCAATGGT 
TTGACGGTGTGATGGAAGTGTTAAAAAAACATCTCAAGCCTCATTGGAATGATGGGGCCATTTTGGGGTTTGTAAACAAGCAACAG 
GCCCATGACCTACTGATTAACAAGCCAGATGGGACCTTCCTCCTGAGATTCAGTGACTCAGAAATTGGCGGCATCACCATTGCTTG 
20 GAAGTTTGATTCTCAGGAAAGAATGTTTTGGAATCTGATGCCTTTTACCACCAGAGACTTCTCCATCAGGTCCCTAGCCGACCGCT 

tgggagacttgaattaccttatctacgtgtttcctgatcggccaaaagatgaagtatactccaaatactacacaccagttccctgc 

G AGTCTGCT ACTG CT AAAG CTGTTGATGGAT ACGTGAAGC CAC AGAT C AAGCAAGT GGTC CCTGAG TTTGTGAACG CAT CTG CAG A 
TGCCGGGGGCGGCAGCGCCACGTACATGGACCAGGCCCCCTCCCCAGCTGTGTGTCCCCAGGCTCACTATAACATGTACCCACAGA 

accctgactcagtccttgacaccgatggggacttcgatctggaggacacaatggacgtagcgcggcgtgtggaggagctcctgggc 
2 5 cggccaatggacagtcagtggatcccgcacgcacaatcgtga 
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GCTCTTAAATCTGGATGGGGGATAATAATAACACTGATAAATGTTATTTATTTCTTATCCTATTTCTGAAGTTTATTTTTATTTAT 

TAGATGAATTGAAATATTTGTTGCTAATAATTCATAAAGCAGTATAATAAATGAAAACTTCAAATTTCATTAGTTGTTTTTTGTAC 

TTTAATTATTAAAAGTCAGATATGTCCTTGGAAGGAATAGGfAAAGGCATGGCTCCCTGCTGGCTTAGTCCTCTCTGTTCAACAAC 

5 GGAGTGCAGTGGCATGATCTTGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGCGATTCTTCTGCCTCAGCCTCCTGAGTAGCTG 

GGACTACAGGAGCATGGCACCACGCCCAGCTAATTTTTGTATTTTTAGTAGAGATGGGTTTTCACCATTTTGGCCAGGATGGTCTT 
GATCTCTTGACCTCATGATCCACCCACCTCGGCCTCCCAGAGTGCTGGGATTACAGGCATGAGCCACCGCACCCGGCCTCTTCTTT 

CATTCTTTCATTCAAAGATGAGAGAACAGACTTCATGGTGCCTTTCCACCACCACCTCCCAAGAGTTCCTGTCTGCAGAAGTCCTT 
10 GTGCCAGTGAAATTGATTAAGAAATAGGAATGCCATCTTTTAAAAGGGCCCAGCACAGCCTGTAATCCCAGCACTTTGGGAGGCCG 

AGGTGGGTGGATCACAAGGTCAGAAGTTCAAGACCAGCCTGGCCAAGATGGTAAAACTCCATCTCTACTAAAAATACAAAATTAGC 
CAGGCGTGGTGGCGGGCAGCTGTAATCCCAGCTGCTTAGGAGGCTGAGGCAGATAATTGCTTAAACCCGGGAGGCGGAGGTTGCAG 
TGAGCCCAGGTCACGCCACTGCACTCCAGCCTGGGTGACAGAACGAGACTCTGCCTTAAAAAAAAAAAAAAAAAAAAAGGCCAGGC 
ACAATGGCTTGTGCCTCTAATCCCAGCACTCTGGGGGAGGCTGACTTGGGAGGATCACTTGAGGTGAGGAGTTTGAGACCAGCCTG 
1 5 GGCAACATAGTAAGACCTTGTCTCTACAAAAAAAAAAAAAAAAGTTTTTTTCTTTAATTAGCCAGGTGTGATGGCATGTGCCCACA 

GTCCTAGCTACTTGGGTGGCTGAGGTAGGAGTATCCCTCAAGCCCAGGAGTTTGAGGCTGCAGTGAACCATGATCACACCACTGCA 
CTCCAGCCTGAGTGATGGAGTAAGACCCTGTCTCGGATGGATGGATGGATGGATGGATGGATGGATGGATGGArGGATGGATGGAT 
AGAAAAGTTTATACTGGAGGATATTGGTTAAGGAGAAGGATAGCAAGAGCTATTTGTGGAGGATTGATTTTTGGAAAGTTTATTAA 
ATTGAGTTAAAATTAGAGATGGGAGAAAGAAGCCGGTTTTGTAAGTTTAAGGTAACAGTAAGAACAGTAGTGAGTACTTACAGAGC 
20 ACCTGCTCTTAGCTAGATACTGTTTTAGGTATGTACATAAAACTAATTCATTCTTACAGCAGCCCCCTAAGGGGCATAAGTATTAT 

TATTC CCATTGT ACAAATAAG AAAACTG AGG CACAGAGAGG CTTAACAGGCTGTCTTTGG CAG AACCGTATTTAGGTG AGTTCAGC 
ATCATCTCTAAAAGTTTAACCCCAGTTTAGAGACTTTGGCCCTGGGATGGGGGGTAGGATGGAGAATCGGAATTACAAAATGCTTT 
AAATT ATACAT ATGAATCCAG CAGAC CAAATCTGCTGG ATT CAT ATT ATTCATATT ATGCATAATATTATT CAT ATTAACCCCCTA 
CTCCCACCCCACACTAGAATTCATTCACTGAGTTGGCAGATACACAGTGGGCCTTCTAATGTCAGACACTACTCTCCACTGCAGTT 
25 TAGCTAGGGCAAGACCTTGGTCACAGTGTTCTACAAGTCTTCAGAGAGAGAGTAATGTTTTTCTTTGTTATAGTTTATATTTTACT 

TTTAGAAAGGAAAAGCATCTGAGAAAAGATATTTATGACTGAGACAAAATTATTCCAAATCCCACTCACTTATATCATTTATTTAT 
G TGGTGGACATTCATTTTT ATGGTTTTCAGTAAGC CTGTAACATT ATGAG CT ATTAG ACTTTGAAACTTTTATTAACAAGTG CCTG 
AGGGCCCGACTGATTTATTTGGCTCTCCAAGCCCATGGGTATATCCAGATATATAAGGTTGAGGTAGGTGCTTTATGCCTTCAGAA 
AGTACAGGGTTCTGCATCCAGGGCTGTCTTAGGTTGTTCTGAAATGTCTGTGAACACAGAGTGCAACTCAGCCGAGCTCAAATAGT 
3 0 TCTCATCTTTGGCCTAAAAATAAGATTGTGAATCCATTTCCCAGTCTTTAGAGAATCCCCTGTGATGATTTACCAAAGAACAAACT 

ACTTCCCTTGTCTGAGCATCACGCACTGAAATTGGAGCTGCCCGTAAATAAGCAGAAGATGGCGGGTACTGGGGACAGAGGTACAG 
T CTTTGTAG ATGCAGAGTAGCGTT CG ATGGCTAG ATG AATG CCAG TTAG AAGG ATG AATGCCGGTTAG ATG AATG CTACTCATATC 
AGGCATGTGGACATAGCCTGATAATGGGGTGAAGAGTTGTGACATGTATGAAGAAAAATACTACTTAACTGCCAGGCACGCTGGCT 
CACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCAGGTCACCTGAGGTCAGTAGTTCAAGACCAACCTGGCCAACATGGT 

3 5 gaaaccccatctctactaaaaaaaattagccaggcgtggtggtgagtgcctgtagtcccaggtactcaggaggctgaggcaggaga 

atcgcttgaactcgggaggcagaggctgcagtgagccgagatcatgccactgcactccagcctaggcgacagagtgagactccgtc 
tcaaaaaacaaacaaacaaaaaaccactacatagcttctaggtgttattcacgtaactgggagaacagttggttttttcctaaact 
gggtgtttagaatttataatgataatctcagtaagtcatctcatatttcacatatagataattttcagtttaacagtaaaataaaa 
atgactctgtactagttagtgtacttttattttacacttttgaatagcagtgagcagaatctactctccagctctatcaaagcact 
40 tatgtgtagtgaaactatattgtatttatcaaaataaggtgattgccacttggtatttaccagctattatccttcaaatgggatgc 

tattttagaaaataattattatggcatgttcataactagaatcataaaaatattctacaaattctaagagctcagcattctactct 
ttgatgaaaactaagaaataatctaaaatttaaggcaaaatagagtgacattttttaatacccctacatgcatagtatatcaccac 

AGTA'TTTCTTTCCTAAAACAGTAATAGGCTCCTAAATATGCTTGACCAGCAGGGAATGTTAAATATTTGTTTGTGTATTTATTCGC 

TCCGCAAGTATTTTTTGACCACTTTCCATAGGCAAGCCACCGTACTAGACACTGGGGACACAGTCGTGAATAAGATGTGCTCCTGG 

4 5 CCGAGCGTGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGAGGGCAGATCACGAGGTCAGGAGACCAAGACCATCC 

TGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAACTTAGCTGGGCGTGGCGGTGTGTGCCTGTAGTCCCAGCTACTCG 
GGAGGCTGAGGCAGGAGAATTGCTTGAACCCGGGAGGCAAAGCCTGCAGCGAGCTGAGATATCTGCACTCCAGTCTGGGCGACAGA 
GCAAGACTCCGTCTCAAAAAAAAAAAAAATTGTAATTGATTATTTAAATGGAAATCTGTTCCATTTTCATGCCTTGGTGTTTCATA 
CTGATATATTGTTCAATTATAACTTTGAAAAGAGCCAATAGAATCGGTCAAATTGTGTGTATACATTTATTTATGCAACAAAAAAA 
50 TTATGATGCTTATGTGCCAGGTACCGTTCTAGACCCAGGAGAAAGCACGGTGAACAAAACAAAGTCATTGTGTTCATGGTGATTTC 

accctggtgggaagtcagtaagcaaatatatgatcaatatcaggaattgataaatgataagaaaaataaagcagattaagaggata 

GAGAGTGACCAGAATGCCGTTTTATTTGAGTGGGCTGGGAAGGAGTCTCTGGGGAGATAAAAGTTTTCATAGCTTTCCTTCTTTTG 
TCTCTGAAGTCAATTCACCTAATGAATGCAGATGCAAGAGAATTTTTGTATCTGTTGGTATCACTCACATATTCATTGAGAGCTAT 
GGTGAGGGCCTACTTCTTACTCTTTACTACTTAGGAATACTAACACCTAGATTCTTCTCTTCATTCTTTTATCACTCTTCCATATA 
55 CTTAAGTGCCTAAGCACCTTCATTCATCCATCCCTTATATAATTTTTTTTCTTGAGACAAAATCTGGCTCTCTTGCCAGGCTGGAG 

TGCAGTGATGTAATCTCGGCTCACTGCCACCTCTGCCACCCAGATTCAAGCGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGAAT 
TATAGACGCATGGCACCACACCTGGCTAATTGTTTTGTAATTTTAGTAGAGACGGGGTTTCGCCATGTTGGCCAGGCTTGTCCCGA 
ACTCCTGACCTCAGGTGATCCACCCACCTCAGCCTCCTGAAGTGCTGGGATTACAAGCGTGAGCCACCATGCCTGGCCATCCATTC 
CTTATCCTTCATCCAAAAATCATGATTTGGTATCTGTTCTGGTTTTCCAAAATCTTGCGATATGATTTATTTGATTAAAAAATACA 
60 TTGTGCAGTTAAGTGACTTCCAGTGTTTGATTATAAAGTGGAATTGCTTCTGGAGAGAGCTCTTTTATCTAAGTGTTTTGGTGAAC 

TCACAACCACTGAAATTTGATGTCTTGGGTCAAATTGGGTCTACAGTGATCCCAGCCTTAATGCCTAAAAGCCCTAAATAATACAC 
TTCTCAAGTGTTCTATAGCATTGCACTAGTCTAAAATAGATAACTGGCACTCCCCTACACCTCATTGTTGGCTAACTGACTTGTCC 
CATAAATAGCCCAGTGTTACGTGATCAGACAACTACAACTAACAGAAGAGATTTTTATTTCCTGACACACTTGTACAGTCTCTGGT 
AGTAAACAAAATCCAAGTCCAAGTCACCGGCCCCTAACTGTAACCTAGTTCTTAGAAGAATTGTGCAAATCAGTAGCCAAATCATG 
65 TGGGATGGAATTCAAGATAACCCTGCCTTATACCAAACTCTACATTATGGAAAATAGTGTTAGAGCAAGATTCATTTTCAGTCCTT 

AGAGTTACCTGAAGTCCCTTCCCAGTCTACCCAAATGTTTCTGCCCTAATCTGGTTAAACTCAAAGAGCATCTGCCAGATGAGTTA 
AAAATTGTCAGGTGAGTCTGAGGGGGGCATCATGGTAGTTTTATAAAGCCTTTCTTTAAAAAATCAAGAGCATGTTAAAAAAAGAA 
ACTACCGGCTGGGTGCAGTGGCTCACACCTGTAATTCCAGCACTTTGGGAGGCTGAGGTGGGCGGATCACAAGGTCAGGATATCGA 
GACCATCCTGGCTAACACGGTGAAACCCCATCTCTGCTAAAAGTACAAAAAATTATCCGGGCGTGGTGGCGGGCGCCTGTAGTCCC 
70 AGCCACTCGGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGGGCTAGCAGTGAGCTGAGATCGCGTCACGGCACTCCA 

G CCTGGG C AACAGAGGAAG ACT C CGT CTCAAATTAAAAAAAAAAAAAAAGAAACTAC CTG CTATTGGAGTATAATGG TTCAT ATTT 

ccaactcttaggtggaatgtattgtttttgtgtctgaaagatttgtaaatgctataatttaacaacattgcttcataaattcctta 

GCAGTAACTCAGGAGGTGAACCTTCGGGCATTTTTCCAGATAAATCTGTGCTCTTTGTGTGCAAAGCATTGCTGCTTAGGTAACTA 
GTGATAATGCATAGGGTTCAATCAACACTTCAGATATTTTCACTTTTCTTTTACTGGGCTTTTTCAAAATGGCATATGTTTATTAT 
75 ATTTCTGAAGTCAAAATACCAAATCTAAAACAAGTGATTTTTTAAAAAAAATCTCTCAGCTGGGCGCAGTGGCTCACACCTATAAC 
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cccagccctttgggagctgagatggatcacttgaggtcaggagtttgagaccatcctggccaacatggtgaaaccccatctctact 

GAAAATACAAAAATTAGCTGGGTGCGGTGGCGGGCACCTGTAATCTCAGCTACTTGGGAGGCTGAGGCAGTAGAATTGCTTGAACC 

cgggaggcagaggttgcagtgagccgagatcttgccactgcCctccagtctgggcaacagagcaagactctgtctcaaaaaaaaaa 
aaaaaaaaactctctgctaattatttattactgttgaaatgctgcttaccatggctgacaattttgaacaaaagtaaagaatatgt 
5 ctacgatgtcaaagttagcaattctttccctaattctccttttgtacttttgcttataagaccttagtacatttcatagtcagagc 

ttcatagacccagctgtgtatctttccatggccaggctgagtgtctacattttgaaaacattttaaagttaaaattcagttcaaga 
atattgtctttagtctaccaaaagggctaaaaacatttactttggccaaacgtggtggctcacgcctgtaatcccagcactttagg 

AGGCTGAGGTGGGAGGATCACTTAAGGTCAGGAGTTCGAGACCAGCCTGGCCAACACGGTGAAACCCCATCrCTACTAAAAATACA 
AAAATTAACCAAG CATGGT AGTGTG CCCCT GTAATCC CAGCTACTCAGGAG GCTG AGAC AGG AG AATCATTTGAACCGGGGAGG CG 
10 • GAGGTTGTAGTGAGCCAAGATTGTGCCACTGCACTCCAGCTTGGGTGGCAGAGCGAGACTGTCTCAAAAAAATAAAAATAAAAATA 

AATAATAAAATAAAAACATTTACCTTGGTAACTAAGTGAATATTTACTCTGGTGGATGTAAGGGGAAAATAAAGAAAAAACGCCCA 
AAGCACTGATTGTTTGTTCAACAGATTGTAAACCATGGCTGTGTGGATACAAGCTCAGCAGCTCCAAGGAGAAGCCCTTCATCAGA 
TGCAAGCGTTATATGGCCAGCATTTTCCCATTGAGGTGCGGCATTATTTATCCCAGTGGATTGAAAGCCAAGCATGGTAGGTGAAC 
AAGGATGTTTGCATCATATTTTGTGAAACACAAGAATATTGGAGTTTGTTTAGAAAGATGTCATGATGGCAACTTrCAAAGTTGTA 
15 TTTTTAAACATTTTTAAATGTGATCCATAAAAAGGTATTTAAAATTTTTTTTCTTTTTATAGGTGAAAGGTATTTAAGCCCATCTT 

AGATTGAGGGGATGGAATAACTCTTGGGATTTTTAAAACAGGATTTGTTCCCCTTTAATAGTAAATACTGTCTAAAAGCATTAGAA 
TATTACTGCTAAGAAAGAGCAGCCAACAAATATGTTTCGAGTGCCCATGGGATGCCTAGCAGTGTCCTAAGTAGTAGAATTTATAT 
GAAAAAAATTAAAGCCCAACATTGTGTTGTAATCCCAACACTTTGGGAGGCCAAGGCAGGTGTACTGCTTGAGCCCAGGAGrTCAA 
GGAAGGCCTGAGCAACATAGCAAAACCCTGTCTCTGTACAAAATACAAAAArTAGCCAGGTGTGGTGGTGTGCACCTGTAGrACCA 
20 GCTACTTGGGAGGCTGAGGTGGGAGGATCACTTGAGCCTGGGAGGCAAAGGTTGCTGTAACCCATGATCACACCACTACACTCCAG 

CCTAAGCAACAGAGTGAGACCCTGTCTCAAAACAAACAAACAAACAAAATTAAAGCCCTCATCTCCAGATAATTCAGTGTTTCACT 
GGACATGGTGGTGCACACCTATAATCCCAGCTACCCAGGATGCTGAGGTGGGAGGATTGCTTGACCCCAGCAGTTTGAGGCCAGCC 
TAGGCAACATAGCAAGATCCTATGTCAAAAAATAATAATAATAATTTAGTGTTTAATGGGGCAGATAGGTGTGAATATGCATATAA 
TTTAATTATAATTTATTTCTTATAGTTTATTAAATATAAATTATTTTACATTTCTTAATAAGTTTACATCTAACAAAAAACTAAAA 
25 ATTAATAATTTAACAGTGGAGACATTGGTGTTTTTAATTTATATGTATTTTATATATACACATAAAGACTAAAAGAAAATTGAGTG 

GGTGTTGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCAGATCACTGGAGGCCAGGAGTTCTGAGACAAGCC 
TGGCCAACATGGCAAAATCCCATCTCTACTGAAAATACAAAAAATTAGTTGGGCGTGGTGACGGGCGCCTGTAATCCCAGCTACTC 
TGGAGGCTAAAGCATGAGAATCGCTTGAAGTCGGGAGGCAGAGGTTGCAGTGAGCCGAGATCGCACTACTGCACTCCAGCCTGGGC 
AACAGAGTGAGACTGCCTTTAAAAAAAAAAAACAAAACTAAACGAAAATATACCCAAATGTTAACACTAATTACATTCTGGTGGTA 
30 GATTTGATAAGCATTTTAATTTTTCTTTATTTTCCAGATTACTGATTACATACTTGGGGGAGGGGAGAGTTGTTTTAAATTTCTTT 

TAGAATTAGTACAGTGCAGTCGACTAACAGCACAGGTTTTTAATTGGTATCATTATTACACACCAGGCAGCAGGATGTACACTGCT 
CTGCTCAAGGTCTGGGAGGTTGCTGGTTGGTTACAGTCTGTCAGTCGATCTGACATATTCATTTGATACTTCAAGCCTCACCGTCT 
TAGCCATGGGTCCTCTTTGACAGTCCCTGAGAGAACCAGCTTTGATGCTGCTATTTGCAAAGGGCCATATACCTGTCTGTAATGTT 

gccttagaataatcgcaatgcgtgttagtagcaaatttctgttcagaaactaaagatcaccaaagaaaggcaattttctaggcaat 

35 TAAAAAAAAACTCAACTTCATGTAATTAAGTGAGGGAAAAAAATTAGCTAAATATGAGAATGTCAGCTGTACCTCGTTTAGTGCTT 

TCCACTCCCTTTTCATTTTCTCTCCTGTTTTCTGATGTGGAGGATTTAGAAAAACATGAGTAGGAAGTTGCTGTTAATTTCAGATT 
TCACTTAGCAGAGTTCTCATTTGGTGTTCTCACTGAATGAATTAAAAGACTTGTGTTGATATTAAGGAAAACTTGAAATTTTTTAG 
CTTTGGTTTTCTTCAGAATATAAAGATTTTAATGAAGAATTTTCAATTCTTTTTTTTTTTTGAGATGGAGTCTCGCTCTGTCACCA 
GGCTGCAGTGGCGTGATCTCGGCTCACTGCAATCTCCGCCTCCCGGGTTCAAGCAATTCTCGTGCCTCAGCTTCCCGAGTAGCTGG 
40 GACTGCAGGTGCCCGCCACCACACCGAGCTAATTTTTGTATTTTTAATAGAGACCGGGGTTCATCATGTTGGCCAGGCTGGTCTCT 

AACTCCTGACCTTGTGATCTGCCCATTTCGGCCTCCCAAAGTGCTGGGATTAAAAGCTTGAGCCACCGGGCCCAGCCAAATCTTTA 
GTTCTTTATGTTTAAGCCATCTAAGCAAGTCTTTTTTTTTTTTAACAGAGAATTAAGGTTTCAAGTAAAGAACCAATACCTGACTT 
CTGTGAGTTTTGCTCAGAGACTGGATCCTTTTAAGAGTGGGCTCCTGGCCGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTT 
GGGAGGCTGAGGTGGGTGGATCACTTGAGATCAGGAGTTTGAGACCAGCCTGGCCAACATGGTAAAACCCCGTCTCTATTAAAAAT 
45 ACAAAAATTAGCCAGGCGTGGTGGTGCACGCCTGTAATTCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAG 

GCAG AGGTTG CAG TG AGCT AAG AT CGTG CTACTGCAT CC CAG CCTGGGTG AC AGAGTG AGACTT CGT CT CAAAG AAAAAG AGTGGG 
TTTCCAGACCAAGGGCATTGTTGCCAGTTGAAACAGAGGTGCAGGGCTGCCCTCATTCCTTCCAGCCTTTCATTTAATACGTATTC 
TATTTAATACATAGGGCACACATATTTAGAATCTGACTTGCCTTAACTGCCTTCTCAAGGCGCAGATTGGGGTGTACTATTTGATG 
GACTATGGTATCACTGCTTTTTTTGTTTTGTTTTGTTATGTTTTCGTAGAGAGAATCTTGCTTTGTCACCCAGGCTGGAGTGCAGT 
50 GGCGCAATCTTGGCTCACTGCAACCTCCACCTCCTGGGTTCAAGCAGTTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGG 

CACATGCCGCCACGCCCGGATAATTTCTTTTGTGTTTTAGTAGAGATGGGGTTTCACCGTGTTGCCCAGGCTGATCTCCAACTCCT 
GAGCTCAGGTAATCCGCCTGCCTCGGCCTCCCAAAATGCTAGGATCACAGGCGTGAGCCACCACGCCCGGCCGGTCTCACTGTTTT 
GATACACTTGTTGGTGCCTCTTTTTTGAAATTAGTTGCTATCTTCAGGGATTTAGGGATGGCAGAGCCTTTTAGCTACCACTATCT 
TGTTTGGCTCCAGACCCAGTCAGCAGTTATTGAATGTTATTTCAGTCCGACAGCTGTTTGGTTTCTTCAGTGAGTAAGTAATTTGG 
55 TACTTCCCAGTGTCAATTGTTGCCTAAGTAGTAGAAAGGAAGGAAGGAACGGAAGGAAAGAAGGAAAGAAGGAAAGAAAGGAGGGA 

GGGAGACCATCCAACCCCCGTCACCAGTTCAGTAGCTTGAAATCAATGCAAAGTCTGTAGCGTGGTTTTCCTTGTTTACTGGAAAA 
GTTGGCATTGCCTTCAGGTCCTGGGTCTGCAACTAGTGACATGAATGTCTGACTCGTATAAATTCTTGTAGGCACCCTCTGCCTGA 
ATGTCTCATTTCCAGGGCTTCTTAGAAATAGCAATAACTTGTTTCACCTGTCTCTACCTAAGAAACCCACAGATACCAAACTCCTT 
GAGGCTGGAAAGGACATGTAGAAGAGTCTTGGCCTTGTGCCTCCTTTACACCCATGAGGGGTAACTATAAATAGGAAATTATCCAA 

6 0 GTCCTTATTTCCTTCAGAGTACACAGAACCCTTTCCTTTTCCTTGCATTTCTCGGAGCAAATAGCATAAGCACCAAGCACATCATT 

GAGAGAAAGGAAGAAGGGCAGCACATTGTTAAAAATTTTTTTTTTTAAAAGAAGGAAATCTACTGTATAATCCAACTATTTAG.TAA 
ATTACAAATAGATTAACATAGGCATTGAGTCCATTTCTGTTGGGCTGTTTCTTAAAATTTGCAGTGAGGATTAAAAACATCACTTT 
AGTTGAAGAAAAAGTAGGATGTGTTGAGGCTGTATTTATACAGGCTCACGTGCATGTATGTATACAGATTATGTAATTTTTTTCCC 
CTAGGGACTCAGTAGATCTTGATAATCCACAGGAGAACATTAAGGCCACCCAGCTCCTGGAGGGCCTGGTGCAGGAGCTGCAGAAG 
65 AAGGCAGAGCACCAGGTGGGGGAAGATGGGTTTTTACTGAAGATCAAGCTGGGGCACTATGCCACACAGCTCCAGGTGGGTGTGGG 

CTCTGGGGTCACACTTAATTACCTTCCCTTGGGGGTCTTCTTCCTGTAGAGACTTTCTTTCTCTCCTTCAGTCCAGCATTGTTGAG 

aaagttacaagaatcatacaaagattccccacatatgcccatattcacctgttgttgacttttatgttgtcatatactcctcgctg 

TCTCTCGACACACACGTTTTTCAGTCACTGGAGAGTAAGTTGCATACCTTGTGTCCCTGCACCAGTAAGTACCTCTGTGCATTTTC 

7 0 tatttatttatttatttatttatttatttatttatttatttatttatttatttttgagacggagtcttgctctgtcgcccaggctg 

GAGTGCAGTGGAGCAATCTCAGCTCACTGCAACCTCTGCCTCCCGGGTTCAAGCGATTCTTCTGCCTCAGCCTCTCAAGTAGCTGG 

agtggtcttgaactcctgacctcaggtgatccgcccacctcagcctcccaaagtgttgaaattataggcatgagccactatgcccg 
gtccctctgtgcattgtctttttttttttttttttttgagatggagtttcactcttgttgcccaggctggagtgcagtggcgcggt 
7 5 ctcggctcaccgcaacctccacctcccgggttcaagtgattctcctgcctcagcctcccaagtagctgggactacaggtgcatgcc 
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AC CACACCCGCCTAATTTTTGTATTTTTAGT AGAGATGGGGTTT CTCCATGTTGGT CAGG CTGGTTTCG AACTCCCGACCT CAGG T 
GATTCACCCTCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCACCCAGCCCCTCTGTGCATTTTCTAAGAATGA 

accttgtcttgcatggttataatacactgatcaacttcactaaatttagcattgatataatacttttaggtactcatctggatttc 
cattttgtcaactaattcaaacatgtcctttagggtatttttccccgctgcagtccagaatccagcccaagatcacatattgcatc 
5 tagtcatcatgtctctttaatctcctttaatctggaaccattttgcaaccttactttgtctttcattacattggcattttaaaata 

attaatgtaggctgggtgcagtggctcacaccagtaatcccagcactttgggaggctgaggcgggtgaatcatctgaggtcaggag 

TTCG AGACCAGCCTGG CCAACATGGTGAAACCC CATCTCT ACTAAAAATACAG AAATT AACTGGGTGTG G C AGTGGACAACTG TAA 
TCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTCTTAAACCTGGGAGGCAGAGGTTGCAGTGAGCCGAGACCGTGCCATTGCAC 
TCCAGCCTGGGTGACAAGAGTGAAATTCCATCTCAAAAAATAATAATAATAATTCATGTACCCCCTGCTTTTTAAAGATAAAATGT 
10 TCCTCATTTGGGGTTTGTCTGATGTTTCCTCATGATTACGTTAACATTGCACATCTCCGAGCAGACTTCTAAATATAGTTGGCTGT 

CCATGTCCATGGGTTCTGCATCCTGATTCCACCAACCGCAGCTCAGAAATATTCAGGAAAAGAAAAAAAGTAAAAACAAATAGAAA 
TAAAGATATGACAGAACAGCTATTTACATAGCATTTCTTTTGTATTAGATAGTATAAGCAATCTATAGGTGGTTTAAAGTGTATGG 
GAGGATTG TATG CATT CT ATG CAAAACG ATG CCATTTTATAT AAGG AACTTG AGCATCTG CAG ATTTTGGTAT CCAAGTGGGTCCT 
GGAACCAGCCCCCACAGATGCCAAGGGACAATTGTAGGTGACTTGTCCTTCTCGGGTATCACATCCAGAGGGGGGCAGTGTCCCTC 
15 GTCCCCTCATTGGTGGTAGTAGTTTTGATTGCCCATTTGAGAGTGGCATCCAGTTTCTCCTCTTGCGAGGCTTTTAAAACTTATTT 

ATTCCGTTTTTAAGAATGTTCCCCGGATACTTTAGGCAAATTAAGATGCAAAAAGTAAAACAGCACTTTGGGAGGCTAAGGCAGGT 
GGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGGAACCCCATCTCTACTAAAAAGACAAAAATTAGCCAGGC 
GTGGTGGCGGGCCCCTGTAATCCCAGCTACTCGGGGGGCTAAGGCAGGAGAATTACTTGAACCCAGGAGGCAGAGGTTGCAGTGGC 
CCGAGGTTGTGCCACTGCACTCCAGCCTGGGCAACAGAGTGAGACTCAGTCTCAAAAAAAGAAAAAAGAAGTAAAACAATCTTACC 

2 0 TTTTCACTGCAATTGGATTTCCATGATGTGCCTTCTTGTTCCTGTTGGTATTGGAGGAACAGTGCCTCCTGTGATTCAGGAGGTCC 

CTCAGGAGGCTCCCCATCCTGAGGCATGGTTAGGGCCCATAGTGTGGAGTGGCACAAAGTGATGTCTGCTGTTGGATTCTTTCAGA 
ACACGTATGACCGCTGCCCCATGGAGCTGGTCCGCTGCATCCGCCATATATTGTACAATGAACAGAGGTTGGTCCGAGAAGCCAAC 
AATGTGAGTGTCCCATAGGGATGGGGAGGGCAGTCGGGAAGTCTTTTCTTACCCACCTCCCTCTGGACCCACCTTTGTCAAGGTGA 
CTCAGGGTGCACTATTGGTGTCTCTTTAAAGAGAGCTTCATCCTAAGGGGCACAAAAGAAATAGGAGACTTGACTGAGTGCAGCCC 
25 AGCACTTTGGGAGGCTGAGGCAGGCAGATTGCCTGAGCCCAGGAGTTCGAGAGCACCCTGGGCAACATGATGAAACCCCGTCTCTA 

CCAAAAATACAAAAAAATTAGCTGGGCATGGTGGCATATGCCTGTAGTCCTGGCTGTTCGAAAACCTGAAGTGGGAAGATCCCTTG 
AGCCCAGGAGGTAGAGGCTGCAGTGAGCCATGATCGCACCCCTGCACTCATGGGTGATGGAGTGAGACCCTGTCTCAAAAAAAAAA 
AAATGAAATAGAAGATGTGGTCTCTGATCTTAACTGATTTATAACCTTGATGAGATTGCAACCACAAGACAATGTGAACAAGTGCA 
AAGTAATTCAACCTCAGCTGAATAATTTTTTAGTAAAGGCATGCTCATATTCAGGTGAGAATACTTAGGAAAGACTTTTCCCTAGC 

3 0 CCCTGAATCAGGTGTGGAAGGAGTGGTCTGATCAGGTCACTTACAGGGCTGGGTCCACAGAGACCTTGTTTATGCCTCCCCCATCA 

CTTCACCCTGGGGTCTCCAGGATGCCTGCAAGAGGTTTGGCCTCTTCCATGGTGGAAGCAAATGATTCCATCACGAGAATATCTTG 

AGTGAGGACACAGATGATGTGTGTTCACATGGCCCTGCTCCCCATGGCCTCCCTAATGCTTAATGCCGTCCTTGCATTGGGTCAGT 

GAGTGGAAGAGGAATCACTCCACCTCCTCATTAGTAGGAAAACCCAGGTGACACTGGACCAGGTTACGTTCTAGTTTCTCCAAAGG 

TAATTCAATGGACCTCGTTTGGAATACTCTGGTGGAGGTCAGATCTGAAATGGAAGCTTCTCCCATGCTTTGTGATCTGAGCCATG 

35 atctgtccgctcacctgtttctcacttttcccactccaccctgtgtctcatgatgacgtttgcttttcctcccgactcaaaattta 

CCTTTTGGGGTCTTACCCTGGTTGTAGGAGCTGGCTTTTCCTGGGGATTAAGGCCTCAGTCTTCCTCCCATTCGCACTGCCTTGCA 

CTGCCCCCCATATGTTCCCAGGGTAGCTCTCCAGCTGGAAGCCTTGCTGATGCCATGTCCCAGAAACACCTCCAGATCAACCAGAC 

gtttgaggagctgcgactggtcacgcaggacacagagaatgagttaaaaaagctgcagcagactcaggagtacttcatcatccagt 

AC CAG GAGAG CCTG AGGAT C C AAGGTGAGGCGCGGTGGAGG CACATTGTGCAACTTGAGGATTGGGCCTGGGGACTGG AAAG CAGC 
40 TCTGGTGGGGTTGGGAGAAAGCACACTTTCCATTCGGAGGCAGCGACCTTTCTCTGAGTAGCAGGGACTTATTTGCATTGAAGACA 

GTGCTGAGAGGATGAGATTTAGGAAGGGGAGATGACAGGACCCCCCGCTTAAGTGCATATCTCACTCAGGTCCCCACATCCAGGGA 
G CTTCTG AG CTG C CAGGGAAGACATTTCTTCTTTTG AG AAGGAG CTCACAGT CT AAATAAATACTAG C AAACAATACTTTTGTATA 
TAGTAGGCATATTATAAGTGGAGCTTTATTGAAATGATAAATAGGAAATTATATAATTACATGTTTAAAAATTTTTCTGGCTGGGC 
ACGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGCGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGC 

4 5 CAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAATTAGCTGGGCATCCCAGTGGCGCATGCATGTAATCCCAGCTACTTGGG 

AGGCTGAGGCAAGAGAATCTCTTGAACCCGGGAGGCGGAGGTTGCAGGGAGCCGAGATCTCACCATTGCACTCCAGCCTGGACAAA 
AAGAGCAAAATTCTGTCTCAAAAAAAAAAAAAAAAAATTCTAAGCTGGGAGTGGTTTTGCACACCTGTAATCCTGGTGCTTTGGGA 
GG CCAGGG CAGG AGGATCACTTGAGGCCAGTAG TTTCAG ACTAGCTTAGG CAACAT AGTAAG AC CCTATCTCTAAGGGGGAAAAG A 
AACCTTTCTAAGCAGGTACGTGTAAGTACTAAGGACCTGTATATGATTTCTAATGTTCTATGCAGTTATTCACAGAGGTCTTCCTG 
50 AAACAGAGTACACTTAACGCCCCTTAGGTAGCCCTTATGGACAGAGCTTCCCTAGCCTGGTATAAATCCTGCTTAGTAGTTGGGGC 

ACAGAGAGCTTCAGTCTGTGGTGAGGCTGTGGAGCCCCACCAGCGCCCCCTTTTGACCCTGTAGCAGTTTGGCAGTTTGAGCTTTA 
ATAGTTTCCTCTCTGCTTCCATGCCCAGCTCAGTCTCAGAGAAGCCTTGGCTCAACCACCCAGCCCCTCCAAACACACACACACAC 
AGCACACACAGACAACACAGCACACACACACACCACACACATCACACACACAGCACACACACACACAGCACACACACCCCCCACAG 
CACACAGAGACACACAGTGCACACACACAGCACACACACACCACACACAGCACACACACAGACACACAGCACACACACACCACACC 
55 ACACACACCACACCACACACAGCACACACACACCACACCACACACAGCACACACACACCACACATAGCACACACACACACCACACA 

TACACACCACACACACATAGACACACAGCACACACACACACACACAGCACATGCTCCTCTAATTCCATGTATGTAGGTTCCATTTT 
ATGTCTATAGTGATACTACTTATTTACTCTTTATCTTCTCCACTGGAATATAAATCTTTGAGAAGGGACTATATCTTTTATCTCTG 
TACCCTGAGGCCAGCACAATGCCTGAAACATAACAGTTATTGAGTAAAGGTTGACAGGATGATTCTAGCCTGTCTTCCTTTTTTAT 
CTGAATCCATCCTAGACTGGCCCTAGAAGAAGGGCAGCTCCTTCAGAGAATGGAAACGGAAGATTTTGGGTGGCTATTCCTACCCA 

6 0 AGTCCTTAGACTGTCAACAGTATTTCTGATCCCGTGCCTGGCTTTTCTGTTTCCTGTGCATGGTGGCGGATTAGGTTTGGATTCAG 

GTTGGGTTTGGATCTATCACGCAGTGTCTTCTCAGTCCCATTTGTCAAGTTCACTCAGCAGAAACACAGACTATTGATCTGCTTTT 
GCCAGGGAAGGCTCAGCTGCCTCCAGTGGAGTAGGGAAATTGCTTCCCGTCTCCCTGGCCTCCTTCCCAAAAGCTTCTGCAAATTT 
CCAGGAGAGCCCTAAGTGGGTCCCTTGCATAGGAAGGCTGGGCCCAGGTGTTGGGATCACCACCACCCTCCCTGTGGCTGGGCAGG 
ATTCCTGAGGTAGCCGTGCAGATACCTTGGATCTGTCCGTCCCTGGATGATCCTCTTCCTGCTCGATACCTGCAGTGAGATTGGAG 
65 CCATATTTCTGAGTTCTAGCTCTGGGCTGTTCCTGGCTACATAGAGTTGCTTTTGTCTGTCCCAGCTTGTGCATCCCATGGGTCAG 

GGCTGGGGTCAGAGTGACGTGGCCCTCAGGGGCCAGCCAGGAGCTCGACCAAGACATGCTGGTGCGCGCATCTTCTGACTCAGCTC 
AAGCAAGGACTCTGGGCTGTTGAGAAGGTGATGGGAAGGGATTAATAGTCCCAGTGTGGTGGAGACGGGCTGTCGCTGGGAGGGTG 
GGGTGGGCCTGCGGTGGTGGTTGTAACTGTGGACATGTTTACTTTCTTAGCCTGGGTTATTGATACACAGGTGCTCCTGTGTTCCA 
CGTTCCCTGTGTCTTACCTATTTCATAATAATTTTTAAAAGGTAATGAGGCCTAACTTACTCCCTGTCCCGCCATCAATGAGACTC 

7 0 CTCACAGATGGTGTGGAGGGAAGCCGCCTCCCTTCGGCCTCCCTTTCCTGAGAGAATCTTGGTGGCTCTGCATCCCCAGTGGCCCT 

GGACATGCTCTCCCTCTGCGGTCTGTCTGTCTGTCCGTGTTCCCTGGTTGGTTGGCTGGGTTCACAGTGAGCTCACCTGGACAAAC 
ATGCTGGGCCCCTTCCAGCCTCTCAAGAATCTCATCCTCCCCTGAGGAGGGATTGCTGTGCTCAGGGACTAGACAGAGCCGCCGGG 
GCTGGGTTTCCCTGAAGAGGCCTTGCTGCGGGAGGGATGGGGCCGAGCAGCTGCTTGTCTCTGTCACCTCTTCTCTCTGTCCTGTT 
CCCCGTTAACCAAGAAGCACGAACCTCACACAGAGCTCACCCATGTCAGGCAGCTTTCTGGCATCTTCCATGTCCTCATGTATTTA 
7 5 ATCTTAATGCACCCCACTGAGGCAGGTGCCGAGAATACTCCCGTTTTACACGTGGGGAAGCCAAGGCACAGGAAAGGAAAGCGATT 
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tgcccaggttcacctgcagtcaagggcatgggcacacttacaccccagacagcctggacccatgctgggccgcgagaagagggctg 

GCAGCCCTGTGAGGCAGGCGGGCAGGAGGCAGGCAGGCCTCCTCCCCAGCTGCCCCAGCACCCGTGTGCCCCCAGAGGGGACGGCT 
CAGAGTCAGGAGGCTGGTGAGCAGGGCCCAGAGGCGCCTCCTGAGGCGCCATTCATCTTGGCCCCCCTGGCTGTCAGGAACCCCGA 
CTTGCTCTTGATGCAGTGTCTGAGCCTGGGAGGGTCTCGCTCCAGAACAGGTGAGTGGGCTTCTCTAGGCCTCCTGTTGGACACTA 
5 GGAGGTGATGGTCATGGTTTCCTCTTCTCTCCTCTAGCTCAGTTTGCCCAGCTGGCCCAGCTGAGCCCCCAGGAGCGTCTGAGCCG 

GGAGACGGCCCTCCAGCAGAAGCAGGTGTCTCTGGAGGCCTGGTTGCAGCGTGAGGCACAGACACTGCAGCAGTACCGCGTGGTGA 
GTGGGGTCCTGGGCCTCTCCTGGGCGTGGGTGCCATGAAGTCAGTCTCTGGGGACCCGAGGGAGGGCTGGGACCAGCATGAGAGCA 
GAACCTGGGAGGGCAGGAGGCCTTTTTTCCTGGGGGCCTTGCGAGGCAGAGCAGCTTGGGGAGAGGGAACGGCCTGGGCCCTGCCC 
TGCCATTTCCCAGCGAGGCCCTGCGGTGTTCTCTGGGAGCCCAGAAGGGGCTGCTCTCCTCCCTTCCCTCAGGAGCTGGCCGAGAA 
10 GCACCAGAAGACCCTGCAGCTGCTGCGGAAGCAGCAGACCATCATCCTGGATGACGAGCTGATCCAGTGGAAGCGGCGGCAGCAGC 

TGGCCGGGAACGGCGGGCCCCCCGAGGGCAGCCTGGACGTGCTACAGTCCTGGTAATGGTGTGGGGCGGCCAGCGGGCAGGGCAGG 
AGGGGCTGGTGGGGATCCCGGCTGCTTCTGCGTCCTGTGCTGGCTCCTGCAGCAGGCCCCCTCCATCCTGGGACAGCTCTTGTTTC 
TCCAGGGAGCCTGGTTCCTCAATCAGACTTTGGTCCCCATCCTGTGCACCTCCCCCAGGAAGGGGGCTGCTGTCCTGGGGGTGGGA 
TGGGGCTCGGGTGTGTGGGGTGATGCTTGGGCTGTTTGGGCCTAGTCAGGGTCGCCCCTCCTGTGTACGTCrCTAATTCTGGGAGG 
15 CAGGGAGCTCTGCTCTTCCCATGGGTGGGAAGTGTGGCGAAAGCACAGAGCCTTCCTGGGGGAACGGGAGCTGTGTCTTGGGGCCT 

GGCGTCTGTGCGGAGGAGCCATTGTCCTCCTGTTGGCCTTGGGGCTCTCGTGCAGGTGTGAGAAGTTGGCCGAGATCATCTGGCAG 
AACCGGCAGCAGATCCGCAGGGCTGAGCACCTCTGCCAGCAGCTGCCCATCCCCGGCCCAGTGGAGGAGATGCTGGCCGAGGTCAA 
CGCCACCATCACGGACATTATCTCAGCCCTGGTGACCAGGTGACTGCTGCCTGTTTGCCATGCCCAGGAGCTTGGGGCAGCTCCTG 
CCTGCGTGGGGGGAGCCGCAGGTGCCTTCCAGACCAGCAGATCCACTTCCTGCCTCTCATCCCTCCCAACTCCATCTCCAGTTGCT 
20 GTGGCCCTTGCCCAGTTTCTCCTGTGGACACTGCAAGAGATGCCCTTGGGCTGCAGCCCATGCCAGCTTCTGTGTTATCTCACTCC 

CCTCTCCATCCTCTCCCTGGACTCTCACGGCTTCCCCAGGAACAGAGGCTGTGCCCGAGCTCTTCACCTCCTGAGCCCCTCGGGAG 
GCAGCCCCACCCCCACCACAGAGGGACTGAGAGCCCTTTCCCCTGCACCAGCCCCTCATCATGCATCTGTCCCTGTGTCCCCTGCA 
GCACGTTCATCATTGAGAAGCAGCCTCCTCAGGTCCTGAAGACCCAGACCAAGTTTGCAGCCACTGTGCGCCTGCTGGTGGGCGGG 
AAGCTGAACGTGCACATGAACCCCCCCCAGGTGAAGGCCACCATCATCAGTGAGCAGCAGGCCAAGTCTCTGCTCAAGAACGAGAA 
25 CACCCGCAAGTAATTGTGCAGCTTCCTCTCATTCCCTGCTACTTGTCTCATGTCCTGGCAACAGGAAAAAAAGAATTCTGCCTCCT 

GTGTCAGATCCCTGTTTGCCCTTCTGGCCTCTTCTGGGCATCAGCAAAGGAATATAAGGAAGTTCTTGGGCCTGGTGTGGTGGCTC 
ACACCTGTAATCCAAGCACTTTAAGAGGCCGAGGTGGGCAGATCACCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTG 

aaaccctgtctctactaaaaatacaaaaaattagccgggcgtggtggcaggcacctgtaatcccagccactagagagcctgaggca 

GGAGAATCCCTTGAACCTGGGAGGCAGAGATTGCAGTGAGCTGAGATTGCAGTGAGCTGAGATCACGCCACTGCACTCCAGCCTGG 
3 0 GCAACAAGAGCAAAACTCCGTCACAAAAAAAAAAAAAAAAGTTCTCTTAGGAACTGTTTTCTGTGAAGATAGTTTGATCTTGTTTC 

ATTTTGTAGAGATACGTCCGAGAAGATTACATGTATGTGTTATGTAGCTAACATTTCCTCTAAATGACGTACATTTTTAGCAAACT 
TCTCTATTTCCTGCTACCCCAAATTATATTATTTACTCCGCATGTCCTGAGACCCTGGCATGGGTTTGGAGCTGGTCTCTCTCTGA 
TTTGCAGTGATTACAGTGGCGAGATCTTGAACAACTGCTGCGTCATGGAGTACCACCAAGCCACAGGCACCCTTAGTGCCCACTTC 
AGGAATATGGTGAGGGTGGAAGAAGAGGAAGAATGAATTTTTCCCTGGTCTTTGAGGGGAACAACTTATATCTTACGTTTCATCTT 
35 ATGTTTCTTCTTTGTAGTCCCTGAAACGAATTAAGAGGTCAGACCGTCGTGGGGCAGAGTCGGTGACAGAAGAAAAAT1TACAATC 

CTGTTTGAAT CCCAGTTCAGTGTTGGTGGAAATGAGCTGGTTTTT CAAGTC AAGGT AAAGCCTTCC CTCAGCTCTG CGTGTG CG TG 
TGCGTGTGTGTGTGTGGTGTACTTTATGTTACAAAATATTTTTTTTTTATCACATAGCATCTTCTTCTTTTTGACTGTTGGTAAAC 
TGAAAATGGACTGACCTCACCCTGAGAACTGTTTCACTTAGGTTCTCTTAAGACATGAACAGAGGCCAAGCACAGTGGCTCATGCT 
TGTAATCCCAGCACTTTGGTAGGTTGAGGCAGTCAGGTCACTTGAGGTCAAGAGTTCAAGACCAGCCTGGCTAACACAGTGAAACC 
40 CCATCTCTACTAAAAAGTACAAAAATTAGCCAGGCGTGGTGGCACGTGCCTATAATCCCAGCTACTCAGGAGAATCACTTGAACCT 

GGGAGGCTGAGGTTGTAATGAACCGAGATTGTGCCACTGCACTCCAGCCTGGGTGAAAGAGTGAGACCCTGTCTCAAAAAAAAAAA 
AAAAAGACATG AAC AAGCAAGG CCCAGTG CAGTGG CTCACATCTGTAATCCT AAC ACTTTGGGAGGCCAAGG CAGG AGG ATTG CTT 
GAGTT CAGG AGTTCCAGACCAG CCTGGAG CTGGTTGTGAGAOCCCGTCTCAACAACAACAACAAATT AAAAAATAAAAAATAAAAC 
ATGAACAAACAATAATGAACTGAACTAGCTGGAGAGGTAGACTACAAAATGGATATGAGAAACATTACTTGGGATGAATTTGAGTA 
45 AAGGTTGTGGTAAGTTTTAAATTTGTTATTTGTATTTTCTTCCCAGAAATATCTCCAATAGTCTTTTCTCTCTCCTGTTCTCCATG 

TAACTTTGAGAAACTTTATCCTTCAGAAATATCTAAGCAACATTGCTTGTAAAATATTTAAAATTTCTAAGATTGTGCCAGTATGA 
AAAGTCATATTATTCCTGGGGCCATTTAGATTCTGTGTCTGAGAGGAACATTAACTGAAACTTGGAAAATAAAAGTGTTGTTATAA 

taagaaaaaaaaaaaagagagaaggagaagaacttgaggctcgtgggcgctcagccttctcttgtgtctttttagaccctgtccct 
gccagtggtggtgatcgttcatggcagccaggacaacaatgcgacggccactgttctctgggacaatgcttttgcagagcctgtga 
50 gtgtattcctcgggcatgtgggtcccaaaatcaatgccggtgtcatgaatctcatttatgtattatccttttaaaaagcataggaa 

aaggccgggtgcagtgactcacacttgtaatcccagcactttgggaggccgaggcggttggatcacctgaggtcaggagttcgaga 

CC AGCCTGG CCAACAT AGCAAAATCCTGTTT CTATTAAAAAAT AC CG AAAAATTAG CTGGGTGTGGTGG CACATGCCTGT AGT C CC 
AGCTACTTGGGAGGCTGAGGCACGACAATCACTTGAACCCGAGCGGCAGAGGTTGCAGTGAGCCGAGATCGCACCACTGCACTCCA 
GCCTGGGTGACAGAGTGAGACTCCATCTCAATAATAAAAAAAAAGCATAGGAAAAAAGACGCTGTTTTCTTTAGTGGGAGGCAGAA 
55 TAGAAAGAATGTGGAAAGTGGAAAGAACATGGGCTTGACATCGGGCCAGGGTTTGAACTGAGACTCCACCATTTCCTCACTCCATG 

ACCACATGGGCAGTTCACTTTACCTCTCTGAGCCTGAGTTTCCAGCAAGTGTCTGCAGCACAGGGATACTCTTGCTCTACAGCATT 
GTTAGGAAGATTAAATTAGATAACATAGAAAATGCTTGCCACACAGTCAGTACTCAGTAAATATTATTTTGAATCCTTGGGTGAAA 
CTATGAATGGGATTTGGGACTCCTAGGTTCACTCCAGAGGTTAGATCTCTCCAGAGGCTTACTTTAGCATAGAAGTTGCTTCATAC 
CCTCTTCCTTTCAATAAATGAAGATGCTGTTAAATGTCTTTTCCAAATTTTAGTTTCTGTGATTCATTCTAGGTCTCATGAAGAAT 
60 GAGATACTTTGCCTCAAGGAAGATATAATTTGGTGGATTTATGCACCCAAACGCTATCTGAATCCCACTAGCATGCTGCTCGATGA 

GCATTTTAAAGATCTCATAGGCTGGGTGCGGTGGCTCATGCCTATAAT.CCCAGCACTCCAGGAGGCCAAGGCAGGCAGATCCCTTG 
AGCTCCAGACTAGCCTAGGCAGCATAGCAAAATCCTGTCTCTACAAAAAATACCAAAAAATTAGCCAGGCATGGTACACCAGCCTC 
TAGTCCCAGCTACTTGGGGGGGGCTGAGGCGGGAGGATCGCCrGAGCCCAGGAGGTCCAGGCTGCAGTGAGCCAAGATTGTGCCAC 
TGTACTCCAGCCTGGGTGACAAAGCGACACCCTGTCTCAAAGAAAAAAATTTTTTTAGTAGGCAAAGGTCATTTGTTACATATTTC 
65 CAATAGAGATTAGTCCATAAAAGCATGATAAAAGGGTTATCATTTGGGACATAAGAGCATGTCCTTCTCTAAGTATATCCAACAAA 

CCTTGATTATGTTTTGTTTTGTGGCTGTTAGAATATAGGATTTGACTGTTAGTTCAACAGCTCATTTACAAAACAGCATGGACAGC 
ATGGGTTACCTTCCAGTTGTGTGTAAAGAAGGTGAAATGGAACCTTCTGGCTCACGTGGAGAGGCTTAACGTTTCCCAACACTCCT 
CTTTAGAGAAAAAGTATTTTACTGCAAAGGTGAGATTTTTAAGAGATTTACCATACTTCACTTACAAACTCTGAATCAGAAGCTCC 
TTTTTGAAACTGTCTGTCTGCCTCTTGTCCTGATAAGCCTCCTAGATAAGATTGCCACATCTCTTGTTTCCTTCCCTGCCTGTCCA 
70 CAGATCTCACTCTCTGTGTACCTTTGGCATCTCCTGCACCATGTAATTACTCAAGTATCTTGTCTAAATAAATAAGCATTTTTAAC 

ATTCTCAGCTATGTTAATGACTACTTACATCTTATGCTATTTTTTTTTTTTTAATTTTTTTGAGACAGAGTCTTGCTCTGTCACCC 
AGGCTGGAGTACAGTGGCATTATCTCGGCTCACTGCAGCTTCTGCCTTCTGGATTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGA 
AGCTGGGATTACAGGTGCATGCCACCACGCCCAATTAATTTTTTATATTTTTAGTAGAGACCAGGTCTCACCATGTTGGCCAGGCT 
GGTCTCGAATTCTTGACCTCAAGTGATCCACCCACCTCGGCCTCCCAAAGTGCTGGGATTATAGGCATGAGCCACTGCACCCAGCC 
75 GACCTTATGCTATGTTAAAAAAAAGACTTTCAGCTGGGCACGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGG 
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GTGGATCATTTGAGGTCAGGAATTCGAGACCAGCTTGGCCAACATGGTGAGACTCTCATCTCTACTAAAAATACAAAAATTAGCTG 

ggcgtggtggtgcgtgcctatgatcccagctactcgggaggctgaggcaggagaattgcttgaacctgggaggcagaggttgtagt 

GACCTGAGATGGTGCCACTGCACTCCAGCCTGGGCAACACAGTGAGACTCTGTCTCAAAAAAATAAAAAATAAAAAATAAATAATA 
AAGACTTGTGGCCAGGCACAGTGGTTTATGCCTGCAATCCCAGCACTTTGGGAGGCCAAGGCAAGCGGATCTCTTGAGCCCAGGAA 
5 TTTGAGGCCAGCCTTGTCAACATAGCAAAACCCTGTCTCTACAAAAAACACACAAATTAGCCAGGCATGGTGGTGCACGCCTGTAG 

tcccagctgtttgggaggctgaggtaggataattacttgagctaaggaggcagaagttgcaatgagccaagattgggccactgtac 

TCCAGCCTGGATGACAGAGCGAGACCTTACCTAAAAAAAAAAATAATTGTGGAAATTTATTCTCCATATATATTTGCCTATGTGTC 
CTGTGGGTCAAATAACATAAGAACATTGCAGCATTGTTAGTAATAGCTAAAGATGAGGCTGTAACACTGATGCCCATCTATGGGGG 
TCTGGTGAAATTTCTTTATGTGCTGATGGGAGGTCTCCCAGATAGAGGATTAAGTGAAAAGAGGAAGATGCAGAACATGTGGATTT 
10 TGTGCTGTCATTTGTGAAGAAAAGGAAAAGGTATATGTCATTGCTGGCATGCATAGAATATCTTTGGTGGGATACACAAGAAACTG 

TGTTAGGTGCCTTTAAAGAAAAGAACTGGGTTGCTGGGAGACAGGGATAGGGAGTGACTTCACTGTGTAGCCGTCTGTGCTTTTTG 
aattttaaatcatgtgaaaatcacctattgaaaaaagtgtttgtaacaaaataaaatggagtactatggctgaacgggttgaaaag 

CAGTrTATTAAAAGTTAATCTTCTAACCTATTTCTCAATAAAGCCATCCAACTCAAAATTTCCACTCTTCCATACCAAGTTGTTTT 

ACTTTGAGCTAGAATTCTTGGCAGAAGGAGTCGAGGGCAATGATTCCACGTGTGTACACACATGCCGACACGTGTGCACACATACG 

15 cacactctctctgtttgtacctagaggaccagtctttcagatttctaaattcccaaggtgtttacaatctaagagccagaccttgg 

TTATGTTTTGGTTTGTGGCCGTTAGAACATAGGATTTGACTGTTAGTTCAGCAGCTCATTTACAAAACAGCATGGATAGCATGGGT 

TACCTTCTAGTTGTGTGTAAAGAAGGTGAAACGGAACCTTCTGAATTTCACAGAACCGTGTACCCCAGCAGAGTCTGAATTTATCC 

TCAGGCCCTGCAAGACAAATGTGTGTAACCACTCCCAGCCATCAGCGTTTTTCTTTTGTGGCTTGAGGGAATAAATCATGCAACTG 

TTTTCTCATCAGATTCTGGCCTCTCTCCCTCTCAGGGCAGGGTGCCATTTGCCGTGCCTGACAAAGTGCTGTGGCCACAGCTGTGT 

2 0 GAGGCGCTCAACATGAAATTCAAGGCCGAAGTGCAGAGCAACCGGGGCCTGACCAAGGAGAACCTCGTGTTCCTGGCGCAGAAACT 

GTTCAACAACAGCAGCAGCCACCTGGAGGACTACAGTGGCCTGTCTGTGTCCTGGTCCCAGTTCAACAGGGTGAGGAGCCCAGCTG 
CCAGCCGCTGTTAGATCAGTCCTTCCCAACCAGATGCTCTCAGGAGTCTCCCTGCCCTGGGCCCTTATTCTTCATGTCTCTAATAA 
AATGTACCGAAAGTAATAGAAGCTTCTGACTAGATGGACAACTTGAGAGTTACCCAGGTCACGTGTAGAAAATTACATCTTTGCAT 
ATTTTAAATAAGTTGACCTTTGTCTACAGTTAATGCATTTTCTTCCTTTGTAAAGGAAATAGAGCAAAGCAGATGTTAACATAGCT 
25 CATGAGAAGCAAAGCnTTGAGGGGATGCGAACTCTGGGCCTCTCTCCCCTTTACTCTCTTATGTTCCCCATGTGTAATGCCAGAT 

CAG G CT CCTATGGG ACCCTCAACCCACAAAG AGGGATGCTG ATG AAAG AAACTCCT CCTCT AGCAT CTGCT AATTCAG ACGT CACT 
TTGATTTTATTTTTATTCATTTTTTTTTTTTGAGACAGAGTTTCGCTCTTGTTGCCCAGGCTGGACTGCAATGGCACGATCTTGGC 
TCACCGCAACCGCCGCCTCCTGGTTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCATGCGGCACCACG 
CCCCGCAATTTTGTATTTTTAGTGGAGACGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCGAACTCCCGACCTCAGGTGATCTGCC 

3 0 CGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGTCCACTGTGCCCACCCTATTTATTTTTGTTTATTTATTTATTTTTGA 

GATGGTGTCTCGCTCTGTCACAAGGAGTGCAGTGGTACATTCTGGGCTCACTGCAACCTCCGTCTCCCAGATTCAAGTGATTCTCC 

TGTCTCAGCCTCCTGAGTAGCCGGGATTACAGGCACCCGCCACCATGTCCAGCCAATTTTTGTATTTTTAGTAGAGACGGGGTTTC 

ACCATGTTGGCCAGGATGGTCTCAAACTCCTGACCTCAAGTGATCTGCCTACCTCAGCCTCCCAAAGTGCTGGGATTACAGACGTG 

AGCCACCATGCCCGGCTATCACCTTGATTTGAATTTAATTTTTGTTTCTTTTCCTACACCCCCCACCCCCAAGGTGTTTTAAATGT 

3 5 TTAATTTGGAGCCTAACAACGTGCATTTCTCAGAAGCTCCCAGGTGACACTGATGCTTCTGGTCACAGACCACACATCGAAACTAG 

CAAGGGACGGGTCAGCCCAGTCCCAGGTGAAAGTGTCTGTAGCAGGAGCCCACTGGGTGCTGGTAACTGCAGTTTGGTATTTTCCC 

cttcttccctcttttcctctccatggggccattaggtaaaactcaggtaggcggggatatttgtatgcctctgacaagggtagatg 

TTTGTTTCCCATTTAATTTTTCCAATTAAATATGTGTATAATATTCCAAGTGTTACTCTGGTGTTCTTATGTTCACTGTTGTATCT 

CCAACCAGGAGAATTTACCAGGACGGAATTACACTTTCTGGCAATGGTTTGACGGTGTGATGGAAGTGTTAAAAAAACATCTCAAG 

4 0 CCTCATTGGAATGATGGGTGAGAATCATTATTTCTTAAGGCGCCGACAGAGTCTGAAGGTCTTCTCTCTGGCATCGTAAGTCACAC 

TCTGCTTCTGTCCTTTGTCCTTGGTGATCCAGGGCCATTTTGGGGTTTGTAAACAAGCAACAGGCCCATGACCTACTCATTAACAA 

GCCAGATGGGACCTTCCTCCTGAGATTCAGTGACTCAGAAATTGGCGGCATCACCATTGCTTGGAAGTTTGATTCTCGTGAGTGCC 

cctcccttcttatgtccaaagttagctgctttcgttacaaaattattttaacaaataatttagtgggtacttactatttgttgagg 
tcagtactaattatgggaaacataaatgtatagccatgacatactcataataaggcagcctatgaaaaatactattatgggaaaca 
4 5 caattgctaatttggttatacatgaaagtatatggcagcatggttacacatgaacatttaaccatgacatggctacctatgataca 

AGAGTCCGTGCAGAATCTCAGTTGCTTCCCTCTTAAAATGTTTGCCTTATTGrACTACTCTGCATAAAGCTTATTTCAGTGAAGAA 

tttgatgatttggagttcttacagtagtaaaaatattcctttatcctaattaacatatggatattgccatcaaccatttctaccca 

AGATGTTAGTTCTTTTCTTTTTTTGAAACAGGGTCTCACTCTTTTGCCCGGGCTGGAGTGCAGCGGCACAAACATGGCTCACTGCA 

gccttgacctcctggcctcaagcagtcctcctcccttagcctcccgattagctgggaccacagacgtgcaccaccacacccatcta 

50 ATTTTTAAATTTTTTGTATGTTGCCCAGGCTGGTCTCGAACTCCTGGGCrCAAACAATCCCCCACTTTGGCTTCCCAAAGTATTGG 

gattacgggcttgagccactgcaccagggcatcaggaaagttagttctctcctctgaccctcacaataagggtagcttgctggttc 

ATTTTCTGTGAATTAAAGTTTTTAATAACTTTTGGCTGGGTGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGCCTCAGGC 
AGGAGGATCTCTTGAGGCCAGGAGTTCAAGCCCAGCTTGGGCAACATAGTAAGACCCTGTCTCTAAGTAAATAAATAAATAAATAA 
GTTAATTAGGTGGGCATGGTGGTGCTCATGGTGTGCGCCTGTAGTCCCAGCTACTCTGGAGGGTGAGGTGGGATGATCACTrGACC 
55 CTGGGAGTTCAAGGTTACAGTGAGTCATGATCACATCACTGTACTCCAGCCTGGGCAACAGAGTAAGACCCTGTCTCTTAAAAGAA 

AAAAAAAAAAAGGCTGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCGGATCATGAGGTCAGGAG 
ATCGAGACCATCCTGGCCATCACAGTGAAACCCCCGTCTCTACTAAAAACACAAAAAAATTAGCCGGGTGTAGTTGTGGGCACCTG 

tagtcccagctacttgggaggctgaggcaggagaatggcgtgaacccgggaggcggagcttgcagtgagccgagatcgcgccactg 

CACTCCAGCCTGGGCAACAGAG CAAGACTCCATCT CG AAAAAAAAAAAATT CAT CACTTTT AATAGCT CTTATGCTTT CT CTGGTT 
60 GTGGGCATGCTTCCTAGCTTTTATATATCTTTGTATGGGAAATCAGGGATTGGGGGCCAGTAAAAACTGTTTCTTCTACTGAGGGC 

tagaatactgtttgaacttgaaacgtctgagatcattggatctcttgggaagtgatttttgtattacctgcttatctacccatggc 
ttttatttttatttatttatttatttatttatttttgagatggggtctctgtcacccaggctggagtgcagtgtcatgatctcagc 
tcactgcaacctccacctcccagcttcaagccattctcctacctcagcatagtacctgggactacggatgagtgccaccacacttg 
gctgatttttgtatttttagtagagacagggttcatcatgttagccaggctggtcttgaactcctgacctcaggtgatccacctgc 
65 ctaggcctccaaaagtgtgggattacaggcatgagccaacatgcctggcccctacccatggcttttaaaactatttcaggccgggc 

acggtggctcacgcctgtaatcccagcactttgggaggctgaggtgggtggatcatgaggtcaggagatcaagaccatcctggctg 
acatagggaaactccatctctactaaaaatacaaaattagccaggtgtggtggcgcgtgcctgtaatcccagctacttgggaggct 
gaggcaggagaatcgcttgaaccagggagttggaggttgcagtgagccaagatcgcaccactgcactccaacctggtaacagagtg 
agactccgtctcaaaataagtaagtaagtaagtaaataaataaaagtatttcatctataacccatggttatttttaaatggagatt 
70 tctattggagccattataatggcaagcttgaatttatagtatgttggggttttaagatttcctaattcagaaatcatgtttagaat 

gtgattgttctgtttattgatctagaggaaagaatgttttggaatctgatgccttttaccaccagagacttctccattcggtccct 
agccgaccgcttgggagacttgaattaccttatctacgtgtttcctgatcggccaaaagatgaagtatactccaaatactacacac 
cagttccctgcgagtctgctactggtaacaatgttcgcattctgatttgattttgttgtgtgtgtgtgtgtgtgtgtgtgtgtgtg 
tgtgtgtgcatacctgcgtgtgttatctctcttgtgtgaaaacccacacaattaccattcagtgagagcagtttgagcattttcca 
75 gggcagatgtaaaccttgggctggattcttcagtcatacagaaaacacatctaccactaaccccaaatatcaaattgaagaaaaca 
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aattctttttaatacaagcttagatcaaacaaaattaggtaaaattttgtttttcatgacagagatggttttattgctttctgagt 

ttagaagtattacatatttattataaaattttcagaagacacataaaggcataaaaaagaaaacaggctgggtacggtgggtcatg 

CCTGTAATCCCAGAACTTTGGGAGGCCAAGGCAGGCGGATCATTTGAGGTCAGGAGTTCCAGACCAGCCTGGCCAACATGGTGAAA 
CCCTATCTCTACAAAAAATACAAAAATTAGGTGTGGTGGCAGGCACTTGTAATCGCAGGTACTCGGGAGGCTGAGGCATGAGAATC 
5 ACTTGAACCCAGGAGGTGGAGATTGCAGTGAGCTGAGACCACGCCACCACACTCCAGCCTGGGCAATAGGGTGAGACTCAGTCTCA 

AAAAAAAAAAAAAAAGGAAGGTCGGGCGTGGTGGCTCACACCTATAATCCCAGCACTTTGGGAGGCTGAGGCAGGCAGATCACCTG 
AGGTCGGGAGTTCAAGACCAGCCTGACCAACGTGGAGAAACCCCACCTCTACTGAAAATACAAAATTAGCCTGGCATGGTGGCGCA 
TGCCTGTAATCCCAGCTACTCGGGAAGGCTGAGGCAGGAGAATTGCTTGAACCCGAGAGGTGGAAGTTGTGGTGAGCTGAAATCGT 
GCCATTGCACTCCAGCCTGGGCAACAAGAGTGAAACTCTGTCTCAAAAACAAAAGAAAAGAAAACAAAAAAACAGATACCACACAA 
10 CATCTCTCATCTAGAGATTAACCTCTATGGATGATTTAGTGACTATTCTTGCACTCTATATATAGATATGTATTATACATTGCATC 

ACCCGTTGCTTGAACTTCCTGTGTGGAGGTTATCTAGCAGCAGAACGAAGACCATAAACAAGGAAACATATTCAGGCCGGGCGCGG 
TGGCTCATGCCTGTAATCCCAGACTTTTGGGAGGCCGAGGCAGGCATATCACCTGAGGrCAGGAGTTTGAAACCAGCCTGGCCAAC 
ATGGTGAAACCCCATCTCTACTAAAAATACAAAAAGTAGTCAGGTGTGGTGGTGGGCGCCTGTAATTCCAGCTACTTGGGAGACTG 
AGGCAGGAGAATCGCTTGAACCAGGGAGGCAGGAGAATTGCTTGAACCAGGGAGGCAGAAGTTGCAGTGAGCCGAGACTATGCCAC 
15 TGCATTCCAGTCTGGTGACAGAGCGAGACTCCATCTCAAAAACAAACAAAACACAAATATATTAATTTAGTGATGGGCGCCCTGAA 

GACAAATAAAGCAAGGTAGAGGGATAGAGAAGTGGCAGGGAGGAGAGTGGAGGTGTTATTTTACTAGAGTGGTCAAGGAGGGTTTC 
TCTGAGGACATGTTTGTTTTTTTTGTTGTTGTTTTGTTTGTTTGTTTGTTTGAGATGGGGTCTCACTTTGTTGCCCAGGCTGGAGT 
ACATTGCTCACTGCAGTCTCAAACTGCTAGACTCAAGGGATCCTCCCACCTCAGCCTCCCACATAGTTGGGACTACAGGCATGCAC 
CACCAATCCTGGTTAATTATTTTATTTTTATAGATATGGGGTCTTGCTGTGTTTCCCAGACTGGTCTCAAATTCCTGGGCTCAAGC 
20 AATGTTCCTTCCTCAGTCCCCCAAGGTTCTGGGATTATAGGCATGAGCCACTCTACCTAGCCAGGATGTGATGTTTGAAAAGACCT 

GAATGAAGTGAGGAAGCTAGCCATACAAAGATCTAGAGAAAAACATTGTATGCCAAGAGAACAAGTACAAAAATCCTGGGTTGAGA 
ATGGCCATGTCTGGAAAGCCTCAGGAGGGCCAGGGAGGCTGGAGCCTCTTGAGCAGGGAAGATAAGTGGTAGGAACTGAGGTCAGG 

AAATATATCCTAGGTAGCTGGGCATGGTGGCTCATGCCTGTAATCCCAACACTTTGGGAGGCCAAGGCAGGTGGATCACTTGAGGT 
25 CAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAAACATACAAAAATTAGCCGGGCATGGTGGCAGG 

TACCTGTAATCCCACCTACTCAGGAGGCTGAGGCAAGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCAAGATCACA 
CCACTGCACTCCAGCCTGGGCAACAGAGCGAGACTCTGCCTCAAAAAAAAGAAATATATCCTATGCAGAGTTACAGCTCAGTAAAT 
GTAATCTTCCAACCTCATTTTGATGACTGCATACAATCCCACTGTATGGTGAGTTACATGTTGGTTATTTAAGATACTTATAATTT 
GGGCCTGGGCACAGTGGCTCATGCCTGTAATTCCAGCACATTAGAAGGCGGAGGAGGAAGGATTGCTTGAGCCTAGGAGTTTGAGA 
3 0 CCAGCCTGGGCAACATAGTGAGACTCCATCTCTACAAAAAAGAAAAAGTTAGCTGCGCTTGGTGGCGCATGCCTGTAGTCCCAGCT 

ACTCAGAAGGCAGAGGCTGGAAGATTGGTTGAGCCCAGGAATTTGAGGCTGCAATGAGCTATGATTGTGCCATTGCACTGTAGCCT 
ATGTGACAGAGTAAGACCCTGTCTCAGAAAAAAATAAAATCCTATTTCTGGCAGCATTTCTTTGTTTTTAACTTCTTAGCCAATCT 
ATAAAATACTCTGTACACTGTAAAGCACAAAAAACATGTTATGAAAAGGTCGCTCCTGACACTTGAAGCCCTAGAAGAAGATTAGG 
GTAATAAGCAATTGGTGAACCCTGCAGCGTTTCACCCTCTTGGGCTACTTAAATGACAAGCTCCTTGTCCTATAATCATAGTGTGA 
35 TCGTCCTTGCCTAGTATAATTAACTTTGTACTGATTCCCATATTCACGTACCCAGAAACAAGACTTCATTCTCCCATGTCAGATAA 

TCACATTCTTACCACCTGCTTACCTGGATTTCCATAGTCAGCCTTCTGAAAAGGTAACTGTGGTTGACCAGATCACGTGCAGGTTT 
ATCTGCTCATCTGCCACATCCCAGTGGGGATTCTGTGGGAAGCAAAGGACACATCGCATTCTTGGCACCAACAGCACTCACTGGGA 
CTAGTGACATCAAAGTACCCCAAATGCAGAAACACCAGGCGTGAAGGAGCGTGCAGGTGCTGGGAAAAGTAGCCTTCCCTTTCCTG 
AAAGACTAGACACTCAGAGTTAGAGGAACCTCAGACATCATCAGATCAGATCAGCGGCTCTCCAGTGCCTAGGCCTTTCCATTAGA 
40 TCCCTGACGTGTATGCACCTCCTGCTTGAAAACCTCCGGTGATGGCCAGGCACCGTGGCTCACACCTGTAATCTCAGCACTTTGGG 

AGGCCAAGGCGGGTGGATCACTTGAGGTCAGGGGTTCGAGACCAGCCTGACCAACATGGAGAAACCCCATCTCTACCAAAAATATA 
aaaagtagctgggcatggtggtgcgcacctgtaatcccagctactcgggaggctgaagcatgagaatcacttgaacccagaaggca 
GAGGTTGCAGTGAGCTGAGATCGCACCACTGCACTCCAGTGTGGGCAACAGAGTAAGACTCTGTCAAAAAAGAAAAAAAAGAAAAC 
CTCCAGTGACAAGGAAATCAGTCCTTCCTAAGATAAATCATTTCTTTTCCTGGCAGTTCTACTTAGAACATTCTTCCCTGCATGAC 
45 TGAACATTTGTCCTCTTATGACCTGCCCCTCCTGGTCCTGATTTTATCCCCTGGGTCAGGTAGAACAAATCCTGTCTCTCTGCTGC 

ATCTTGGACTTTAAGCTTTTCAAGGTGTTTTTTTTTTTTTAATTAGTATGCAATTAGTGCTTGACTTAGATTTGTATTGAAGTACA 
TAGTTTCCATGGTTTGAAGAATTTATTGAAACATCCAAGCCAATTTGGAAGATATCTTGAATTTCAGTTTTAGTGCTGACCTTCTC 
CTCTACCAGGTCTTCCTAACAGATTGAAATATTAAATGCTTGGCCAAGTGCGGTGGCTTATGCCTGTAATCCCAGCACCTTGGGGG 
GCCAAGGTGGGCAGATAACTTGAGGTCAGGAGTTAGAAAACAGCCTGGGTGACATGGTGAAACCCCATCTCTACTAAAAATACAAA 
50 AATTAGCCAAAGTGTGGTGGTGTACCTGTAATCCAGCTACTCAGGAGGCTGAGGCATCGGAATCATTTGAACCTGGGAGGCGGAGG 

CTGCAGTGAGCCGAGATTGCACCACCGTACTCCAGCCTGGATGAGAGAGTGAGACTGTTTCAAAAAACAAAACAAAAAAATATTAA 
GTGCTTGTGTCATATCCTTAGATAAGTTAGGTGGTTGTGTTCTGTCCTAAGAAAAGATGTGATTCATAAGGAAGATCACATTTTTG 
TTTCACTTGAGAACTTTGATTTACTACATTCTTCCCTTGGCAGCTAAAGCTGTTGATGGATACGTGAAGCCACAGATCAAGCAAGT 
GGTCCCTGAGTAAGTGTCCAGGTGGCTGTGGCTCTCCTTCTGCCTCTTTCCTCCTCCCCCAGACCCTGCCTCCCATCCTTATCCTG 
55 GCCCAGCTTTCCGCTCCCCCGGGGAAACTGTCTCAGCCCTGGGGAAGGACCTGGGCTTGGTGATGCTATGCCAGTACCTGAGGCCC 

CACTCCTGTAGCTGGAGCCCCAGGGCCGAGTGGGGCACTTTGTCCTTCTACACCCTGAGAAAGACAAAGATACCCCTTGGTCCCCT 
CCCCAAGTCAGCTGCCCTGGCCTCCCTGGCAGCTGAAGCTCTGTTCTCTTCCTTCTGCAGGTTTGTGAACGCATCTGCAGATGCCG 
GGGGCGGCAGCGCCACGTACATGGACCAGGCCCCCTCCCCAGCTGTGTGTCCCCAGGCTCACTATAACATGTACCCACAGAAGTAG. 
GTGGCATTCTTGTGGGGGTCCACAGGGGAGGAACTGGGGGCTTGGCCCCAGGCTGGACCCCTGGAGGGCTGGGGTCAAAGGAATCC 
60 AGAGCTCCTCTAGGTCTGAGACCACACAGCCCTGGCCCGGGCTCTGGCCTTTGGGAGGGAGAGATTTGACCAGAAGTGATTGGTGG 

TTTAGAGTCGGGTTGGGCAAATGTCATCTGTTCCCCTCTCTCAATATGGAGATTTTTCTTGCTCTAAGGACTGAGTGGAGTTGTGA 
TGTGTCTGGACAGCCGGTGTGAGAGGTAACAGGGGAGGGTATTTCAGTCTGAGTTGCTGTACAGCCAGCTGTTTGAATGGTTGTTC 
TTTTCCCATGAAGCCCCAGGCTGAGGGCATAGGCTGGCTCAGACTGCTCCCCTGGTGGCCTGTGGGGCTTGGGGTGGTCTCTGGCA 
GGCTTTCCCCTTCCCTTCATCCCTCTTCTTTCCCTCCCAAGCCCTGACTCAGTCCTTGACACCGATGGGGACTTCGATCTGGAGGA 
65 CACAATGGACGTAGCGCGGCGTGTGGAGGAGCTCCTGGGCCGGCCAATGGACAGTCAGTGGATCCCGCACGCACAATCGTGACCCC 

GCGACCTCTCCATCTTCAGCTTCTTCATCTTCACCAGAGGAATCACTCTTGTGGATGTTTTAATTCCATGAATCGCTTCTCTTTTG 
AAACAATACTCATAATGTGAAGTGTTAATACTAGTTGTGACCTTAGTGTTTCTGTGCATGGTGGCACCAGCGAAGGGAGTGCGAGT 
ATGTGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTGTTTGCACGTTATGGTGTTTCTCCCTCTCACTGTCTGAGAGTTTAG 
TTGTAGCAGAGGGGCCACAGACAGAAGCTGTGGTGGTTTTTACTTTGTGCAAAAAGGCAGTGAGTTTCGTGAAGCCTGGAAGTTGG 
70 CCATGTGTCTTAAGAGTGGCTGGACTTTGACATGTGGCTGTTTGAATAAGAGAAGGACAAAGGGAGGAGAAAGCACATGTGCTCCA 

GTGAGTCTTCGTCACTCTGTCTGCCAAGCAATTGATATATAACCGTGATTGTCTCTGCTTTTCTTCTGAAATGTAGATAACTGCTT 
TTTGACAAAGAGAGCCTTCCCTCTCCCCCACCCCTGTGTTCTTGGGTAGGAATGGGAAAAGGGGCAACCTACAAAGATTGTTGGGG 
CAAGGGAAGTCACAAGCTTTCGGATGGGCGGTGGCTTTTCACAAAACATTTAGCTCATCTTATTCTCTCTTTGTCCTCTCTCCCCT 
CCTGCCCGCCCGCACCCTGGAATTGCCACTCAGTTCCTCTGGGTGTGCACATATGrTTGGAGAAATAGAGGAGAGAAAAGAGGGCC 
75 ACGTAACTGAGAGCTTACAGTGCCAATGCCGTTTGTGTTCTGGCCAGAGTGGAGTGCGCAGCCCTGACTCCCAGGCGCTGAGATTG 
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TTGCCTGGTTACCCAGGAAGCTGCTGTTCCGGCTGCCCAGCCTTTCTCTGAGCCAGCGGATGCACAGTCCGTGGCCTTCTTCAGGC 

ttattgatgatgctttttgcaaatgttgaatcatggttctgtttctaagttggatcttttttgttttctccttgccaccctaattt 

GACATCAAAATTCTCTCTTGTGCATTGGGCCCTGGGTCATTCAAACCCAGGTCACCTCATTCCCCTTCTCTGTTCACACCTAATGT 
CTTGAAGAGTAGGTAGCAGCAGTGTGGGCTGAACCTAGGCCAGCTTGCTTAGCGGGTCACCCTGCTGTGAAGTCCTGGCAGGTGTT 
5 GGTAATGTGTGGAAATGCAGTCAGCAAGTTTGCTGGGGAGTTTGATAAAAGTATAAAACAAAACAAAAAAAGCCTCGGTATAATTT 

TGTTCCACGACTTCTTCTGTAGCTTTACACCAGAAGGAAGGAATGGGCTACAGCAGGTAGTGGAGGAAGAGGGGGGTGAGCAGGTG 
TATTAAAATAGCTTACGGGTAAGGCCTAAAAGGTCACCCCTCGGCCCCCTCTCCAAAAGAAGGGCATGGGCACCCCCAGGAGAGGA 

CCGTTAAAAATATTC CTCT ATAGT AAATT ATTTATTGGAAGATG ACTTTTTT AAAG CTG CCGTTTGCCTTGGCT TGGTTTCAT ACA 
10 CTGATTTATTTTTCTATGCCAGGCAGTAGAGTCTCTCTGCCTCTGAGGAGCAGGCTACCCGCATCCCACTCAGCCCCTCCCTACCC 

CTCAAGATTTGATGAAAATTCCAACCATGAGGATGGGTGCATCGGGGAAGGGTGAGAAGGAGAGCCTGCCTGCTCAGGGATCCAGG 
CTCGTAGAGTCACTCCCTGCCCGTCTCCCAGAGATGCTTCACCAGCACCTGCCTCTGAGACCTCGCTCTCTGTTCCAGCAACCCTG 
GTTGGGGGGTCAGACTTGATACACTTTCAGGTTGGGAGTGGACCCACCCCAGGGCCTGCTGAGGACAGAGCAGCCAGGCCGTCCTG 
GCTCACTTTGCAGTTGGCACTGGGTTGGGGAGGAAGAGAGCTGATGAGTGTGGCTTCCCTGAGCTGGGGTTTCCCTGCTTGTCCAG 
15 TTGTGAGCTGTCCTCGGTGTTACCGAGGCTGTGCCTAGAGAGTGGAGATTTTTGATGAAAGGTGTGCTCGCTCTCTGCGTTCTATC 

TTCTCTCTCCTCCTTGXTCCTGCAAACCACAAGATAAAGGTAGTGGTGTGTCTCGACCCCATCAGCCTCTCACCCACTCCCAGACA 
CACACAAGTCCTCAAAAGTTTCAGCTCCGTGTGTGAGATGTGCAGGTTTTTTCTAGGGGGTAGGGGGAGACTAAAATCGAATATAA 
CTTAAAATG AAAG TATACTTTTTATAATTTTTCTTTTTAAAACTTGGTG AAATTATTTCAG AT ACATATTTTAGTGT CAAGG CAGA 
TTAGTTATTTAGCCACCAAAAAAAAGTATTGTGTACAATTTGGGGCCTCAAATTTGACTCTGCCTCAAAAAAAAGAAATATATCCT 
20 ATGCAGAGTTACAGTCACAAAGTTGTGTATTTTATGTTACAATAAAGCCTTCCTCTGAAGGGATGGTATTGAGTCCTGTTTTTACT 

TTTTTCTGTCACATGCCAAGGGAGGGCAGCTTGAACACGGAAAAGTTTCAAGTCATCAGCGTGACCCTGAAAAAGGGAACTGGTTG 
GGTGGTTGGGAGTTGGCTGCCTCAGAGGGCACGTCATTAGCTCTGATGGCAGATGGGGCCTTTCATACCTTCCTGCTCATATGATG 
TTTTG AAAATAAGAATG ATGGTCTCCTAG CCTC CTGACT CCAG AAAGCTTGTT AGC CAGGATGGTCTCG ATCTC CT GACCTCATGA 
TCTGCCCACCTCAGCCTCCCAAAGrGCTGGGATTACAGGCGTGAGCCACTACGCCCGGCTGAAAGCCTGTCCTTAAGATTCAGCAC 
25 ATTTAGAGTACCTGACCCTGAGTTCAGCGTTGTGTGTGGGATGAGAAATGGTGCCTTCCCTGCAGAGGCTCACAGTTGGAGAAAGG 

CAGCTACCACAACTGATTATGCTAGGATATCGCTTCCTGCTGCAATCAAGGCATCCCAAAGTCATTATGCAAAAGAACATGCAGGA 

CTAATTTTTGCATTTTTAGTAGGGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTGGACCTCCTGACCTCAGGTGATCCACCTGC 
CTTGGCCTCCCAAAATGCTGGGATTACAGGCGTGAACCACCATGCCCAGCCTGGAGCTGGCTCTTAAGGAACAAATCAGGGCCGGG 
30 CACGNNNKNNNNNNNNNNNNNNNNATAGGGCCGGGCACGGTGGCTCATGCCTGTAATCCCAGCATTTTGGGACGCCAAGGCAGGTG 

GATCACCTGAGGTCGGGAGTTCGAGACCAGTCTGGCCAACATGATGAAACCCCGTCTCTACTAAAAATACACAAAAATTAGCTGGG 
CGTGGTGGCACGCGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGCAGGCAGAGATTGCAGTGA 
GCCGAGATCATGCCATTGCATTCCAGCCTGGACAACAGAGCAAGACTCTGTCTCAAATTAAAAAAAAACAAAAAACCCAGCCATTC 
CACTTGTAGGTATCTACATAAGAACCATGAGAACATATATGTACAGAAACACTTGTGACAAATGTTCATAACAGCATTATGCATAA 
35 TAGCCAAAGGGCAGAAACAACCCAAATGTCCATCAACTGATGAATAAACAAAATGTATTATGGTATATCTGTACAATGGAATATAC 

GGCAATAAAAAGGAATGAAGTGCTGACACACAGGACATGATGTTGTCACGGArGAACCriGACAATATCATGCTAGATGAAAGAAG 
CCAGGCCGGGCACGGTGGCTCATGACTGGGACTCCAGCACTTTGGGAGGCTGAGGCGAGGGATCACTTGAGTGCAGCAGTTCAAGA 
CCAGCTTGGACAACACGGTGAAACCCCATCTCTACAAAAAAATACAAAAATTAGCTGGATGTGGTGGTGCACCCCTGTAGTCCCAC 
CTACTCAGGGAGGCTGAGGTGGGAGGATCACTTGAGCTGTGATCATGCTACTGCACTCCAGCCTGGGTGACAGAGCGAGGAAAAAG 
40 AAAAGAAGCCAAGTACAAAAGACCGCATATTATATGATGCCATTTATAGGAAATGTCTAGGATAGGCAAATCTATGGAGACAGAAA 

GTAAATTTG AGGTTGCCTAGAGG CTGGG AAGG AGTTTGGAGGT AAT AGTG AAAGGATACAGG GTTTG GGGG TTTTTTTG TTTTGTT 

CACTGCCTCCCAGTTTCAAGCGATTCTCCCACCTCAGCCTCCCAAGTAGCTGGGATTATAGGCGCCGGCCACCAGACCCTGCTAAT 
TTTTGTATTTTTAGTAGAGACAGTGTTTTGCCATGTTGGCCAGGCTGGTCTTGAACTCCTGACTTCAGGTGATCCACCTGCCTTGG 
45 CCTCCCAAAGTGCTGGGATTATAGGTGTGAGCCACCACGCCCAGCCTGAGTTTGGGGTTTTTTATTTTATTTTATTTTATTTTATT 

TTATTTTATTTTATTTTATTTTATTTTATTTAACGAATTGGGCAGTCTCCTG AGGC ACAGT AGG CT CAGAGAGACTCTG CAGGGTT 

tgtttttgaggtaaggaaaatgttattatctgtggtgttggttgcacatatctctggatatactagatcttgaattgtacactaaa 
tgggtgatttgtatggtgtgtgaattatatctaataaagctgttactgggccaggtctagtggcttacacctgtaattccagcact 
ttggaaggccaaggtaggaggatcgctgagaccgggagttccagaccagtctgggcaacatagtaagaccccctgtctctacaaaa 
50 aaaaaaaaaaaatgtttttaattagctgggtgtggtggcacatgcctgtagtcctagccactcagaggctggggtaggaggattgc 

ttgatccccggagttcaaggttgcaatgagctgtgaccaggccactgaactccagcctggacaacagagcaagaccctgtctttaa 
ataaataataaaagcaaatgcaagatctcagcgagaaaaaacgtgaaagtgaggtgagttagccagagtgagaacagacctgttga 
aagaagctcagctgtgaagggaagagaggtgctcagcaagtagtagctctcttctcaaaggtatccagaggcaagtaaggggagaa 
agggagtggttttagtgttttgagagcctaggtcaagaacacaccagcctgggcaacatagggagctctctcgtctctacaaaaaa 
55 taaaattagttgagcgtagtggtgcgtacctgtagttccagtcccttgggaggctgagacaggaggatctcttgagcccaggaggt 

tgaggttgcagtgagctatgatcgcaccactgcactccagcctgggcaatagatcaagaccctgtctcaaaaacaaaaaacaaaaa 
aagagaagtttgtaattttccttgggataaaggcaacaggctaacacagatggtcacccagtaaccaggtaaagttaagataaact 
atatgtgactggctgggtgcagtggctcaggcctgtaatcccagcactttgggaggccgaggcaggtggatcacttgaggtcagga 
gtttgagaccagcctggccaacatggtgacatggtgaaaccccgtctctactaaaaatacaaaaaattagctgggtgtggtgatgc 
60 gtgcctgtaatcccagctactcgggaggctgaggcaggagaattgcttgaatctgggaggcggaggttgcagtgagctaagatcgt 

gccattgcactccagcctgggcaacaagaatagaactctgccaaaaaaacaaaaaaaaagaagtttgtaattttccttgggataaa 
gccagcaagctaacacagatgttcacctaataaccatgtaaagttaagataaactatgtgactggctgggtgtggtggctcacacc 
tgtaatcccagcactttgggaggccaaggagggtagatcacttgaggtcaagagtttgagaccagcctggccaacatggtgaaacc 
ccatctctactgaaaatacaaaaattagctgggcgtggtggcacacacctgtaatcccagctgcttgggaggctggggcagcagaa 
65 tcgcttgaacctgggaagtggaggttgcagtgagctgagattgtgccactgcactccagcctgggcaacagagcaagactgtgtct 

caaaaaaaaaaaaaaaaaaaaaagataaactatatgtgacaagtcctcttacttgaggactcgttattgtttatcttgaaaacgtg 

TATGTAATGGGTTGTATGCGCTTGGCTATACAAAAAAGTAAGATTTCCTCCCTTCTTTGCAAGCTCTTAGCAGATCACCTGTCATG 

tacatcacattgtggttgaatgcttattcaataataaaattgttttctttctcaactaccttgagggagaggatggggtttttttt 

GTTGTTGTTTTTGTTTTGTTTGTTTTTGAGACGGAGTTTCGCTCATTGCCCAGGCTGGAGTACAATGGCGCAATCTCAGCTCACTG 
70 CAACCTCCGCCTCCCAAGTTCAAGTGATTCTTCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCATGTGCCACCACATCTGGC 

TAATTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTGGTCAGGCTGGTGTCAAACTCCTGACCTCAGATGATCCACCCGCCT 
CAGCCTCCCAAAGTGTTGGGAATACAGGCGTGAGCCACCGCGCCCAGCTGAGTTGGGGTTTTAAGAGTTCTTAAGCTTGCCCCTCT 
CCCAGCTCAAGTGGCTTAATGGCGTTCTTTCCCACACACACCTTTCTGTTCCTTCACCTGCGCAAGTTTGAGGACCATGCTAGTCT 
GGTCCTAACTGCCCCAACTGCCAGCCTGGGCTAGCACCCGACATGAAGTCCTGTAGGCGACCTGCCCCTTTAAGAGCACCCCCCTC 
75 CTTCAGCTCCTCCCTCAGGCCTGGTGGCCGGATTTCCCAGTTGGGGCCCAGCCTTTTAAAGCCATCGCTCCTTC T TTCTGGCCGGA 
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TGTGTGCTGAGACCCAGAGTCACCCAGGGGTCTCCGTCACGTGCCAGGAGTAGGCAGAAGTGGGCTGTGACAGGTGCATGTGGGCA 
TGGACCCCACAGCCTGGGGCTCAGGAGGGACAAGGAGCTGGGACAGGGTGGATCCCGAGAGAAAGCAAAGCCACTCGGGAGTGGGC 
AAGAGATATCGTTACGCAGCTGCTGTGTGCCCGACCGACCCTGTCCGAAACCCTTCCTGTACCTTCCCTTCCTCTTCCTTCTTTTC 
TCCCTTTTTTTTCTTTTCTTTTTTTTTTTGACAGGGTCTCACTCTGTTGCCCAAGCTGGGGTGCAGTGGCACGATCTTGGCTCACT 
5 GTAGCCTTGACATCCTGGGCTCAAGGGATCCTCCCATCTCAGCCTCCCAAGTAGCTGCGACTATGGGTGTGACACCACGCTGGGCT 

AGTTTTTCAATTTTTTGTAGAGATGGAGTCTCCCTATGTTGCTCAGGCCGGTTGCAAACTCCTGGGCTCAAGTGATTCTCCTGCCT 
CAGCCTCCCAAAGTGCTGGGATTACAGATGATAGCCACCTCACCCGGCCCACCCCTACCTTCTGAAAGAGGCATTCTTATTCTTAT 
TCCCATTTTGCAGATCAGGAAACAGAGCTCAGTGCAGCCCACTAAATTGCTCAGGGCCCTACAGCTAACAAGCGGCAGAGGCAGGA 
TCTGCACTCAGGTCAGTGGGACTCCAAAGCTTTGATAGTCTCTCCTTTGCATCACCTGCCCCACAGGGTCCTGCCTTCTTCCCAAT 
10 TTCATTTTTCCTCGGTTTTCCTGTATGCAGTAGAGCGTGGGAGGAGAAATGGATAATTGCTGCATGCCCCCATATCTCGGTTCCTT 

CCTCTTCCCAGGAGCTGCTTGGAGATGCTGCTGTGGCCACTGCTGCTGCTGCTGCTGCTGCTGCCAACATTGGCCCTGCTCAGGCA 
GCAGCGGTCCCAGGATGCCAGGCTGTCCTGGCTTGCTGGCCTCCAGCACCGAGTGGCATGGGGGGCCCTGGTCTGGGCAGCCACCT 
GGCAGCGGCGGAGGCTGGAGCAGAGCACGCTCCATGTGCACCAGAGCCAGCAGCAGGCCCTGAGGTGGTGTCTACAGGGAGCCCAG 
CGCCCCCACTGTTCCCTCAGAAGGAGCACAGGTGTGTTTCCCAGGGTCTGGGGAGGTGACCCAAAGAGAAAGAAACCCCACAGGAC 
15 CGTCAGATTCCAGAGCCTGATGGCCCCCTTACCTCCTCCACTGCCAACGGAGTGGCCTGACCCAGAGACCCAGGACTGGCTTTCTT 

GTCCAAGATGAATTTCCCATGCTGGGTCCTTACATCCTCTCTACCCCAGGCCTATTCTCGGTTCCTCCCTCAAGGGTCTCACCAGT 
CTTGCCTGAAACTCTTGGGAAACTGGCTTCCTGAGGCGTTTCTGTTGTCATTGGGGCTATAGACATAAGCACCTTCCGGAATCATC 
TCCCTCTGACCAAGGCCAGCCAGACCCAGCAGGAAGACAGTGGAGAGCAGCCACTGCCCCCGACCTCAAACCAGGACCTTGGGGAG 
GCCTCTCTGCAGGTAATCTAGGATGGCCAGAGCCCAGTCCTGGCCACAGCCCAGTCCCACCAGAGACCTCTGACTTGCAGCCAAAC 
20 CCTCCAGTCATGGTGGGCAAAGAACCCCCAAATGGGGGCTCTGGGTCTGGCTCTGACACCAGACCAACATTCTCTCTTTCCTCCTC 

CAGGCCACCTTGCTGGGTCTGGCAGCCCTAAACAAGGCCTACCCAGAAGTGCTGGCTCAGGGACGCACTGCCCGTGTGACGCTTAC 
ATCCCCTTGGCCCCGACCCCTGCCTTGGCCTGGGAATACCCTGGGCCAGGTGGGCACCCCTGGAACCAAGGACCCTAGGGCCCTGC 
TGCTGGACGCACTGAGGrCCCCAGGGCTGAGGGCACTGGAGGCTGGGACGGCTGTCGAACTTCTGGATGTTTTCTTGGGCCTGGAG 
ACTGATGGTGAAGAGCTAGCTGGGGCGATAGCTGCCGGGAACCCTGGAGCGCCTCTCCGTGAACGGGCAGCTGAGCTCCGGGAGGC 
25 CCTAGAGCAGGGGCCACGGGGACTGGCCCTTCGGCTCTGGCCAAAGCTGCAGGTGGTGGTGACTCTGGATGCAGGAGGCCAGGCCG 

AGGCTGTGGCTGCCCTCGGGGCCTTGTGGTGCCAAGGACTAGCCTTCTTCTCTCCTGCTTATGCTGCCTCGGGAGGTCAGTGGGAC 
TCAAGGGCAGTGAGGTGGGGGCAACGGTCAGTGGTCACATGACAAGCAGCCATGCATTGGGCCCTACATAATCATCTCATTTAATC 
CTCCCCAACAAGCTGCATGCTAGGGCCAGCAGCCTCCTTTTACAAGTGAAGAAATTCAGGCTCTCTAGGTTAAGAGTCTTGTAGCT 
GGGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGATGGATCGTTGAGGTCAGGAGTTCCAGACCAGCCT 
3 0 GGCCAACATGGCGAAACCCCATCTCTACTAAAAATACAAAAACTAGCGGAGTATGGTGGTGCACGCCTATAATCCCAGCTACCTGG 

GAGGCTGAGGCGGGAGGATTGCTTAAACCTTGGAGGCAGAAATTATAGTGAGCTGAGATCGCGCCATTGCACTCCAGCCTGGGTGA 
CAGAGCAAGACCCTGTCTCAAAAAAAAAAAAAAAAAAAAAAGGCCGGGGCAGTGGCTCACGGGTGTAATCCCAGCACTTTGGGAGA 
GGCTGAGGTGGGTGGATCACCTGAAGTTAGGAGTTTAAGACCAGCCTGGCCAATGTGGTGAAACCCTGTCTCTACTAAAAATACAA 
AAATTAGCCAGGTGTGGTGGCAGGCGCCTGTAATCTCAGCTACTCAGGAGGCTCAGGCAGGAGAATCACTTGAACCCAGGAATCAC 
3 5 TGAAT CACTG AG CCGAGATCGCACCACTGCACT C 

HUMAN SEQUENCE - mRNA 

GGAGCCGTCACCCCGGGCGGGGACCCAGCGCAGGCAACTCCGCGCGGCGCCCGGCCGAGGGAGGGAGCGAGCGGGCGGGCGGGCAA 
GCCAGACAGCTGGGCCGGAGCAGCCGCCGGCGCCCGAGGGGCCGAGCGAGATTGTAAACCATGGCTGTGTGGATACAAGCTCAGCA 
GCTCCAAGGAGAAGCCCTTCATCAGATGCAAGCGTTATATGGCCAGCATTTTCCCATTGAGGTGCGGCATTATTTATCCCAGTGGA 
TTGAAAGCCAAGCATGGGACTCAGTAGATCTTGATAATCCACAGGAGAACATTAAGGCCACCCAGCTCCTGGAGGGCCTGGTGCAG 
GAGCTGCAGAAGAAGGCAGAGCACCAGGTGGGGGAAGATGGGTTTTTACTGAAGATCAAGCTGGGGCACTATGCCACACAGCTCCA 
GAACACGTATGACCGCTGCCCCATGGAGCTGGTCCGCTGCATCCGCCATATATTGTACAATGAACAGAGGTTGGTCCGAGAAGCCA 
ACAATGGTAGCTCTCCAGCTGGAAGCCTTGCTGATGCCATGTCCCAGAAACACCTCCAGATCAACCAGACGTTTGAGGAGCTGCGA 
CTGGTCACGCAGGACACAGAGAATGAGTTAAAAAAGCTGCAGCAGACTCAGGAGTACTTCATCATCCAGTACCAGGAGAGCCTGAG 
GATCCAAGCTCAGTTTGGCCCGCTGGCCCAGCTGAGCCCCCAGGAGCGTCTGAGCCGGGAGACGGCCCTCCAGCAGAAGCAGGTGT 
CTCTGGAGGCCTGGTTGCAGCGTGAGGCACAGACACTGCAGCAGTACCGCGTGGAGCTGCCCGAGAAGCACCAGAAGACCCTGCAG 
CTGCTGCGGAAGCAGCAGACCATCATCCTGGATGACGAGCTGATCCAGTGGAAGCGGCGGCAGCAGCTGGCCGGGAACGGCGGGCC 
CCCCGAGGGCAGCCTGGACGTGCTACAGTCCTGGTGTGAGAAGTTGGCGGAGATCATCTGGCAGAACCGGCAGCAGATCCGCAGGG 
CTGAGCACCTCTGCCAGCAGCTGCCCATCCCCGGCCCAGTGGAGGAGATGCTGGCCGAGGTCAACGCCACCATCACGGACATTATC 
TCAGCCCTGGTGACCAGCACGTTCATCATTGAGAAGCAGCCTCCTCAGGTCCTGAAGACCCAGACCAAGTTTGCAGCCACTGTGCG 
CCTGCTGGTGGGCGGGAAGCTGAACGTGCACATGAACCCCCCCCAGGTGAAGGCCACCATCATCAGTGAGCAGCAGGCCAAGTCTC 
TGCTCAAGAACGAGAACACCCGCAATGATTACAGTGGCGAGATCTTGAACAACTGCTGCGTCATGGAGTACCACCAAGCCACAGGC 
ACCCTTAGTGCCCACTTCAGGAATATGTCCCTGAAACGAATTAAGAGGTCAGACCGTCGTGGGGCAGAGTCGGTGACAGAAGAAAA 
ATTTACAATCCTGTTTGAATCCCAGTTCAGTGTTGGTGGAAATGAGCTGGTTTTTCAAGTCAAGACCCTGTCCCTGCCAGTGGTGG 
TGATCGTTCATGGCAGCCAGGACAACAATGCGACGGCCACTGTTCTCTGGGACAATGCTTTTGCAGAGCCTGGCAGGGTGCCATTT 
GCCGTGCCTGACAAAGTGCTGTGGCCACAGCTGTGTGAGGCGCTCAACATGAAATTCAAGGCCGAAGTGCAGAGCAACCGGGGCCT 
GACCAAGGAGAACCTCGTGTTCCTGGCGCAGAAACTGTTCAACAACAGCAGCAGCCACCTGGAGGACTACAGTGGCCTGTCTGTGT 
CCTGGTCCCAGTTCAACAGGGAGAATTTACCAGGACGGAATTACACTTTCTGGCAATGGTTTGACGGTGTGATGGAAGTGTTAAAA 
AAACATCTCAAGCCTCATTGGAATGATGGGGCCATTTTGGGGTTTGTAAACAAGCAACAGGCCCATGACCTACTGATTAACAAGCC 
AGATGGGACCTTCCTCCTGAGATTCAGTGACTCAGAAATTGGCGGCATCACCATTGCTTGGAAGTTTGATTCTCAGGAAAGAATGT 
TTTGGAATCTGATGCCTTTTACCACCAGAGACTTCTCCATCAGGTCCCTAGCCGACCGCTTGGGAGACTTGAATTACCTTATCTAC 
GTGTTTCCTGATCGGCCAAAAGATGAAGTATACTCCAAATACTACACACCAGTTCCCTGCGAGTCTGCTACTGCTAAAGCTGTTGA 
TGGATACGTGAAGCCACAGATCAAGCAAGTGGTCCCTGAGTTTGTGAACGCATCTGCAGATGCCGGGGGCGGCAGCGCCACGTACA 
TGGACCAGGCCCCCTCCCCAGCTGTGTGTCCCCAGGCTCACTATAACATGTACCCACAGAACCCTGACTCAGTCCTTGACACCGAT 
GGGGACTTCGATCTGGAGGACACAATGGACGTAGCGCGGCGTGTGGAGGAGCTCCTGGGCCGGCCAATGGACAGTCAGTGGATCCC 
GCACGCACAATCGTGACCCCGCGACCTCTCCATCTTCAGCTTCTTCATCTTCACCAGAGGAATCACTCTTGTGGATGTTTTAATTC 
CATGAATCGCTTCTCTTTTGAAACAATACTCATAATGTGAAGTGTTAATACTAGTTGTGACCTTAGTGTTTCTGTGCATGGTGGCA 
CCAGCGAAGGGAGTGCGAGTATGTGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTTGGTGCACGTTATGGTGTTTCTCCCT 
CTCACTGTCTGAGAGTTTAGTTGTAGCAGA 

HUMAN SEQUENCE - CODING 

ATGGCTGTGTGGATACAAGCTCAGCAGCTCCAAGGAGAAGCCCTTCATCAGATGCAAGCGTTATATGGCCAGCATTTTCCCATTGA 
GGTGCGGCATTATTTATCCCAGTGGATTGAAAGCCAAGCATGGGACTCAGTAGATCTTGATAATCCACAGGAGAACATTAAGGCCA 
75 CCCAGCTCCTGGAGGGCCTGGTGCAGGAGCTGCAGAAGAAGGCAGAGCACCAGGTGGGGGAAGATGGGTTTTTACTGAAGATCAAG 
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Table 40 

MOUSE NOMENCLATURE 
ICSGNM Sema4d 

Celera mCG1273 

5 

HUMAN NOMENCLATURE 
HGNC SEMA4D 

Celera hCG29917 

10 MOUSE SEQUENCE - GENOMIC 

CCCACCCACCTCCTTTCACCATCATTCCGGGGCTCAGGACTCCACACAGAAATTTAGAGTGTCCTAGTAGTTCTCACGGTAGCAGC 
TGAAGGTTTCTTACCCAGGGCCAGAGGGCTGCCATCTTATCCCTGGCCAGCCGCTCTCAGTACAGGTCTGCGCGGTCCGCGGGATC 
CAGGACTAATACCCAGGGTCCTGGAGGAGAGTAAGAACTAGTTGGGGGCCTGTGGGGCTGGAGGAGGAGAGAATGACTCACAGGTC 
GCCAACCTATACAAAGAAATGGTGTTGTCAGGATTTAAGCAGCATCATAACAATGACATGCCTTTGCCCAGGTCTCTGCAGCTGGC 
15 CGGCCACTGGTCCTCCACGGAACCCTGCTTCATGTCTGGCTCTCCCTGCCTCCTTAGCGCACACCCTGTTTCCGTTACTGTTCCAT 

TGGCACCATGGCGGTCACTCTCCGTACCTGGCCACCCAGCGTGACACCTACCCAATGCTCAGGTTTAGGGCATGAGCTGACTGAGC 
TAAGGCCATCTGAGGCTTGCCTGCCCCTATGAGGTAGCTTGAGATTGAATGCTGACCTAGATGGAGATGTCCAGCTGCTCCTGCTA 
GCTAGCTGGGCTTTGCCAATGTAACTACAGTAGGGCACGTCCCTGCCAACTGGAAATCTTGGCTCTGGGGATACTCTGAGGCCTGG 
GAACACCAGAGCTGGGACAACAGCTTTGTGTCAGGCAGCCACTCCGGAGCTCCTGGACCCCTCCTGGGACTCTCCAGGGACAGGTC 
2 0 CTCTGGAATTCAGCAGTCAGGCTGGTGACAGTATTACCTGGGCCAGCATCGTAGAGGTGGGATACCTGGCTAGTGGCTGGCAGGGT 

GAGGTTGGAAGGCCACACCCGGCTGGGAGGGAAGGTGTGGCTGCACTGTTTTCTGGAACCATAGCCACCAGAGTTTCACCTCCTGT 
CTGAGCAAACGAGCAGCTAGGAATAGACAGAGCAGGCTCCTGTGGCCTGTGTCTTCAGGGGTGTGGAGTCCAGGGAACAATCTGCC 
GTACCACAACCACTCAAGATCCCCAGGTTGTGTTTG CTGTGGTG CTCAGGAGGGTG CCTG AAAG TCT ATCTTGTCCC CACAGGAGC 
ACCTAATGGTACCCTCTTTGTGATCTATTCCCGTTATTAGATCCCAGTGAGGAACCGTAAGTCTAAGACACAGTACGTGTATACAC 
2 5 ACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGTGCATACCTAAGTGCATATCTGCAGATGTACTCACAAACAT 

GTAGTCATGCATGTTTACACACATCTGCAGATACATAGGTATGTGTGCACATGTGTATGCATGCACTTACATTGTTAGATGTCATG 
TTACATG TCATATG CATGTTATACACAGAGAT AACATTT AACTTGG CACTTG CATGTGTGCCCATGTACATATACAT AACAG ACAT 
GGCATCTGTGCACACACATGGGCATGGGTATGAGCACAGGTAAACACATGTCAACCAGCAACACATGTCGCTGGTTGACATGCTGA 
CACAGATGTACACAAGTTCATGTGCACAATGTGTGTGTGTCCACTCATACACACACACAGTACCCTCAAGGCCATTAGCATTCTCA 
30 GGCCAGAGCAAGGTGACCATGCCCTGGCTGGGGTCGGTCCTGTCTCCAGTTGCAGCCCCTGCTGAGATTTCCAGGGTTTGCTGGAG 

GCAGAGAGTTGCCCTCTGACAGCCCAGGCAGACTGCAGAGGGGGCTGCAGTTCTTTCTCCTGGGTTTAGAGTAGGTGATCAGCCCT 
CTTAGTGTAGTAATGGGGCCTTCATGACCCTGTCTGTAATGGGATGTCAGGCCTTCTTCTGGAGGGCCTCAGTTGTCGCAGGGGAG 
ATCTCAGCTTTCCCTGGGGGAAGGGCGATGTATCTCTTTGTTTAAATTTAAACACCGAGAGCAAGGTCCTGAACTTGGCATTGGAT 
GGAGCCGTTCCTGGAAGGCACTGTGGCAGCCTGTCTGTGTGGGTGTGGCAGGCACATTGTTTCAAGTGAGTTTTAAATTACACCAA 
35 ACAGTGAGTAGTGTAGAGAAAAGAAGAAAAGTCAAGCCCAACGCCTTCCTCCCCTTCCTCTACTTCTCTGCTCCCCCCCTCCCCTC 

CTCCCCCTCCTCTACTTCTCTGCTCCCTCCCCTCCCCTCCTCCTGTTCCCAGGGGCTTCTTTTAAAGAGCACCAGGGTGTTGGCAA 
GGCTTTTGCCCTCTAGTGTCTGCCCATGGAATAACTGTGCTCTGCATTGTGGGGTTGGGTCTGCAGGGCAGGAGCCTGCAGCTGTA 
GTGAGCACAGCCTGGCTGAACTTGCTCTGTGCTTCTGTTAAGGCAGCCCAGGGCCCCAGTAAACCCCACAGTTCCTACTTTTGGTC 
AAGACTGGCAGAGGAGTTTGCTGGCTGCCACTGAAGGCCAGAAGGTGGCATTGGATTCCCCTGGAACTGAAGTCCCAGATGGTTGT 
4 0 GAGCTGCCGTGTGGGTGCTGTGAGTGGAAGCCAGGTTTTCTCAATCTACAAGAGCAACAACTGCTCTTAACCTCTGAGCCATCTCC 

CCAGCCCCTACCAATGCGTTTTATACAGCTGACATCCAAGGGCAGCCCCAGCCAGACCACCCTGGGCTGGTGAAGAGTTTTGGTTA 
TTTCAGCCACTTAAAAAAAAATGTTTCTCTTAAAATTTGTTTTAGTCTTGTGTCCTGACTTTTTCACTCCAGGCACAAGCTGAGGC 
TCTTGCTCTCTGCCCCTTGTCATGCACCTCCACCCCTCCCCCACCCTCCTAATAAATGTATTCCCCACCCCCCACCCCCTTTGGTG 
ACTGAGGCTGCACTGTGGGCCCTGGTAGCACATTCTGATTATATTTCCACTAAGGACCATTCTCTCTTCCCCTGGGGTTCTAATTG 
4 5 CTCCATTTTGAGTGTTTGGTAATTCATTCTTAGCTGTTGGTGCAGCATCTTAGCCATGTTATCAGGCCCCAGCCTCTGAGACTTTC 

CT T TTTGC AG CTG A T A G AA TG A G AAAAAAAAAAAAAA CCCTT A TT AT TCT A TGTTC A C AGAA TGG CT GT TA G ACC T CCAGACATCT 

TGTTAGCCTATTTCATGGAATTGTTTCTAGTGCTTTCCACTTAGATTTCTTTAACTAGAAGCAGGGTAAGTTACAAAGGTGTTGAA 
CTGGGCGTTCTGCCCACCAGTGAGAGCTCAGGATCTGTTACCTAGAAGGAGGCAGGAAGTCACAGAAGCAGGAGGAGGCCAGGCTG 
50 GGTGGCAGGAGATTTGAGGGGAGGGGAGAGCTACTGAGCGTGGGGAGGGGCAGTTGGATGAGGAAGGAGGTGCATCCAAGACAAGT 

TTGCAGATTGGGTGTCCTTACTAGCCATGGACCCAGCCAGAGAGTGGGGCTGCAGGTAGGTGAGTGTGCTTTAGTGGCCAGTGCCT 
TCCTTGTCCTCCCGTCCACGTGGTTGACTAAGGAGCTGAGGGAGTAGTAGGGTTTCATCCTGGGTCTCGGGGATACATGTGTCTTG 
TGACACTCTCACAGCTCTGAGAAGGAAGACGTTAGGTTTCTAAAATCCTGTCCTGATGCTCGTGAACTTTAGGGGCAGCCCTTCTG 
CACCCTGCCCGGCATGTCCTTTCATGTTTCTCAGCCAGATGGGTCTCACTCCTTGTGGTGTCTATGAACCACCTCCTGTCCTTCCG 
55 TGCTGTGGTGGGGCATCCTAATTAGCGGCTTGCGTGTCCATCAGCTCACAGGTTCAGGGCACCATGTTGGGTCTGGTGTTGGGCAA 

AGCCCTTCTGGTCTGTTAGCCCCTGGTTCTGGACTCTCTTTCTTGGTATCTTGCTCGGCCCCACCCCACTTCTTTTCCAGGGCTTA 
ATTAATTAGCTTGTTGTTAATCAATTTTTGTTAATTAACAAAATAATTAATTAAATCCTGAGCCAGGACCTCACTGTGGAACCACG 
GTAGGACTGGGACTCACTGTGTAGACTGGAGCTTGCCTCCCCCACCCCACCCCACCCCCCCCAGTGTTGCGATTATGGCCTGGGAC 
TACATATAGACTAAACTAGCAATGAACTCACAGAGCTCCCTCTGACCTATGGTTAAAGGCCTGTGCTACCACCTATTAATTTTGGA 
60 ATCTGTTTTGTATCTTTAAArTTTATTTCAGTCAGGGTCTTCTGTAGCCCAGACTGACCTCAGACTACATAGCTAAGGCTAGCCCC 

GAACTCCTCTTTCTTCTGCCTTCACCTGGTGGTGCATTGACATTCTAGGTTTATGAAGGGCTGGGGATAGAACTTTGGGGCTTTGC 
GCATGTGAAGCAAACATTCTACCAATAGAGATAAGGAATGTTTTCTTTTCTTTTTTTrTTTTTTTAAATAATCTATTTATTTATTA 
CATGTAAGTACTGTCTTCAGACACACCAGAGGAGGGCGCCAGATCTCATTAGGGATGGTTGTGAGCCACCATGTGGTTGCTGGGAT 
TTGAACTCAGGACCTTCGGAAGAGCAGTCAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCAGGAATGTTTTCTTATAAAAAAT 
65 GTTCAAGCAGGAATGTGACCTGCATGACCTTGGCTGGCGACCCTGGCAGGCGTTCAGCCTTCTCTGTTCACACCAACATCTACTTC 

CATCAGGGGGATGTGAAGAGGAAAGAAATATCCATGTCCCATGCTACCTGACCCTCGCAGCTGGAACAAATCAGAGGGCCTCCTGC 
GTGTCACAGCTCCCTTGTTCTGCTCATCTCCAGTTTCTGCAACACCCAGGATCTTCTGGGCTTAGACCAGTGCCACCTGTGCCTCT 
GTACCTAGAGGGTGCTTGAGATCAGAGTGGTGTTGCTGTCCTGGCTTTCCTTAGCTGTGAATGCTCAGTGTTGGAGGGAGTTGGTC 
ACCATGGCTTGGACCCTAGCAACCCACAGCCCCCTTCCTCACTGTGGCAGGAGAATGGGCTCTTACGCGACAGGACGCAGCACTGT 
70 GAACTTGCTCAGCAAAACGCAGAGTTCATAATTGTCGGACTCACCACTGTCTGTTTCCCAGTCACTGCCTCAGTTCTTGGCTTCCT 

GCTTTCTGGTTGGATCAGGGTAGGAGTCACCCCTTGTGCTTGGCTGCTGTGAATTTCTAGGGTAGGACAGGGGTCCGTCTGGCTCC 
TATTCTGTAGAACCGCTGTCTATAATTGGAGTCACCTCTTTGCATGTCACCTGTATCTCCTTTTGAGCTATAGCGATAGTTAAGGA 
AAATGGTGAGCTGAACTGGCTTAGAATATCCCACTCCTTGGAGGAAGGAGGGGTTCGGGCTATCTTTAGGAAGCTTCTAAATCCAT 
TGGGATAGAAACCAGACAGTCGGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTCTTCTGAAGGTCCAGAGTTCAA 
75 ATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAATGAGATCTGATGCCCTCTTCTGGTGTCTGAAGACAGCTACAGTGTACT 
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tacatataatcaataaataaattataaaaaaaaaaaaagagagaggaagataaagaagagagggggcactttctattttaaaaaaa 

aaaaaaaaagaaaccagacagtctgtcctttagtaccggacagactaagggactgaatagagatgctggaagagcctgccctgccc 

TCTGTGGGAGGAAGGGTGGGGCAGGGGAGGCCTGGCAAGTGGGTAGATGCCATGCCAGCATTGGGCTCACATCTGGAGACTGTTGT 
GCTCCCTTCAGCTTCTAGTAACCACACCCAAAGGTGAGGCGGATCTGTGTATCAGGGCAGCTGGTGAGTGACTCAGCGCTGAGCTC 
5 TGCATCCTGGGATCCTGGTGTGTGCTGGGCCTCAGGCTTGGCTAGGGCAGGTGAGGACAGGGACAGAGGCTCAAGGGACCTGGCCA 

CAAGTCCATCAGACAGCAAAGCCTGGTCTTCTGTTTCTTGTTTGTGGACAAATCAGAGTTAATTGCTAGTGTTTCCATGGTAATTA 
ACGGCTTCCTGGTGAGGCAGGAAGAGCTCGGGTTGCCTCCTGGGCTAGCTATGACTTTTGATGTGACCCACTACTCCTGCAGAATG 
GGGCCCTGAG G CTATGT C TTCATGGGTACGGAGGTTAGTGTGTG CTTACAT ACTG T ATGTATGTATGTGAGCACATGCGTGCATTT 
TCGTGCACATTTGTGTATGGCTATGTGCATTCTGTGTGTCTACCCATGCATGTGCACCCTTACATGTATTCCCAGGGGAGTGCCCT 
10 GTAACCGCAAACCTCTGATGTCTGGTAATATTCCTGGGTTAGCATGTCAGAAGTTGGGAAGTGAGCCCTCCAGGGAAACTGAGACC 

CG TACTGTTC CTTTCAGTTGTGGCATGTCACCAAG CACCTGG CTGTCCCT CTAG CT AG TTATTTC CACCTTGGTGGGTCCATC CAT 
CTTGGTGTGTTTTAGCCTTGTTGTCTTCTCTCTGTGGGATCTGTCTGTCTGGCAGCCCCACAAATCCTGGATGCCTTCCATGTCCC 
TCAGCAGGCAGGTTCAGACAGGATAGACAGTAGAAAGGGATGGAGGGGACTGAGAACCATCTGGAGCCGCTGGGACCTATAGTCTC 
GTCCTTTCCTTCTTTTGCAGGTCAGACGGGAACACCGGCAGCCTTGGCATGACGTCGTGAAGGTGGCCATTGCTAACCTGACATGT 
15 GGGGACTCAGGAACCCCACCCCTTATGGGCTCCAGTCTGTGCTGCTGGCCCCAGCTCTGGGGCTCTAAGAGGTCCTTGCTGCTACC 

CCACAGCAGCCTGCTGCCATCCATGTGTGCCCGTTGCTGAAGGCCTCGGTGGCCCCTGCCCATGAGGATGTGTGCCCCCGTTAGGG 
GGCTGTTCTTGGCCCTGGTGGTAGTGTTGAGAACCGCGGGTGGCATTTGCACCTGTGCCTCGGCTCACCTGGGAACATGGAGGTAA 
GTGAGTGTGAGCCATGAGTGAGTGTGAGTGTGGGTGCAGCAGCTCTGGAGAGTGTGGGGTCCCTGCTTTGGATGCTCTGTGGGGTC 
TGTCAGGGCAGGCTTAAGCCGCTGGGATGTCAAAGGATGCTGTGTGACCAGGAGACCCCACAGCAAGCGCCAAGCTTAGGTTGGAC 
20 GGTGTATGTGACCTCAGTGGCTCACGGCTTACTTAATGCTGACGACATCCCAGGTACTTATGCTGCACTGTTGAGATTAGCTCAGC 

CTCAGAGAGGTCTCCAGGCCCGATTTCCAGGATGGGGACACACTGGCTGTCCCACATTCCAGGGAGGGAACTTTGTGAAGACAGAA 
GCCGGGAAGCAAAGTGCACTGAGAATGTCCAACTCTGAAGCTACCTGGACACTCCGGGTGCTGACTTGTAGGCAAGTTCAGATGAA 
GTTCATTGATGGGGGAGGGGGCAGAATGCTGAGCTCAGCATCACAGCAGGAACCTCCACACTCAGGAAGTTGATGCAGGAGGATCG 
TGAGTTCCAGGCCAG CCTGGGC C ACGGAGAG AGACCCTGTCTAAG AAG ACCAGTATTGTGTATGT CCTG CCTGTGTT AACATGTT C 
25 TTAAACTGGTGCAGGTACGAAAAAGCATCACTTGTCTCTGGAAATCATTGGTAATGAGTGTAAATTTGTTTTGGAGAGAGATGTGT 

CCCCCCCACCCCCACCCCCATCATGACTTTTCTTTTTTTAAAGGGGGCACCGGGGAAAGAACATAAACCCTGCACACACTAGGCAG 
ATGTTCTACCAATGAGCATCTCAGCCCCTCGTTCCAGAGTTTTCGGTGTTGAGGGTTTCAGAGTAAGGCATTTACTTCACGAGTGA 
GAAAGTTCTCAGTCATTACGTATTTTGAGCCTACAGTGGGTGGTTAAAGACACATTAAAGAGGTAGAGTGTAAACCAAGTGTCTTC 
GTCAGGGTTTCCACTGCTGAGAACAGACACCATGGCCAAGGCAACTCTTATAAAGGACACTGTTTAATTGGGGCTGGCTTACAGGT 
30 TTAGAGATTCAGACCATTATCATCAAGGCAGGAAGCATGGCAGCATCCAGGCAGGCATGGTGCAGGAGGAGCTGAGAGTTCTACGT 

CTTCATCTGAGGGCAAACAAGAAAAGACTGATTTCCAGGGAGCTGGGAATGATTCTCAAAGCCCACCTCCACAGTGACATACTTCC 
TCCAACAAGG AC ACAT CTCCTAATAGTG C CACTCC CTGGGCCATG CAT ATTCAAAC CACCACACCAAGTGTCTGTGATGTGCT AGA 
AG CC CCAGCATGAGAGGTTTGG AT CTGGGAGACAG AAAAGGAGATCAGGAGTATAG C CTGGGGATGCATGCC ATCCTCAGGG AT C C 
AGCCGTGGGCTAGCTCCTCTCTTGTACTTGGTGGCTGCATTGAGGTTACCTGGGGTGGGGGGGGGGNNNNNNKNNNNNNNNNNNNN 
35 NNNNNNNNKNNNNNNNNNNNNNNNNNNKNNNNNNNNIINNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNN^ 
NNNNNNNNNNNNNKWNNNNNhH^NNN^WNNNNNNNiJNNNNKWNNNNNNNNNNN^ 
NNNNNfcTJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTO^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnniinnnnnnnnnnnnnnnnnnnnnni^^ 

40 NlWNNNNNNNKNNNNNNfmNimWNNNNNNNNNNNNNNKimNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNt^ 

NNNNNNNNNNNNNNNNNNNNNNAACACACACACACACACACACACACACACACACACACACACACACACACAGCCTAGAAAGATAA 
CAAACTCCCACAAGTTGTCCCCACACAGCCACTTACACACCATCACACATTCACATCTACACATAATAAAGACGTAATTGAGCACA 
AGGAGATGGCAGCAGCATCGTGGGGGTGGGGAGTAGGTAGGGGGAGGTGGTGAAGGGGAATTGAGGTAGCTTACACTAATCACTGG 
4 5 AAACGTCAAAAAAATGTAATAGAAAGCTTTAAGGCTGATAAAAAAGAACAGATGGAAGCCCCCAGTTTTGGATAGAATTTAATTGA 

CTATACTTT CATT ATGTGGGGCT AGGGGGTCATAGG ACGACAACCTTGGGTGTCTTTCCTTGGG TG CTGG CCACTTTT AAAATTT C 

CACACCTAGCCTTTTCACATGAATTCTGGGGATCGAATTCAGGTTTCTGTGCTTCCTGGCAAGCACCCACTGAGCCATTCGTTGGT 
CTCCCCAGCCCTCTGCTGCTTTGTCCGAAGTTCAGGGCTGTGTTATCCCTGCTAGACTGGGGATGATGGTCCCAGAACATGAGGAA 
50 GCCCTAAGGATGACTCTGGGGTCTCAGTCCCTGCCTGCTCCCTGAACCTCTTCCTAGTCTGACTTTATTCTGGCTGCAAACCAGTG 

AGCTTTGAGCTGTGGTGTGCCTTCTGTTGCTGTCTGCTTTATCCAGCAGTTCCTTGGGGTGGGGGTGGGGGGAACTGTGGTGAACT 
GGCTCTGACACGTTCCTCCCTCACAGGTATATTGGAAGGTCTCTGAAGACAAAAAATCCAAGTGTGCAGAGAAGGGGAAATCAAAG 
CAGGTAATTGACCGCACGTACAAAGAGCCCACGCACACAGTTCGCAGTTATrTGGATCTTTTCCAGTAGCAGTCTTCTGCATGCCT 
ACCTGGTATCACGTGAGTCTGG TGGGCTCGGTCCTGCTGTCTCAACCCT ACCAGC AT CAGGATTGGTG CTCTCAGG C CAGTG CCCT 
55 GCATCCTCCGCACTGGAGAAGCCTGTTCTCACGGCTTGGCATTATGACTACAGGATGTTGTTTCTGCTGCCCACTAGTACCTGGTG 

TAGAATTGGCCTCCCCT ATATGTTT CTGGCCTTCTTG AACCAGCTG AGG C CT AAG AG GTGTTGGGG ATTTGATGGGATTTGTT ATT 
GTTGGGTTTATTTTTTGTTGTTGTTGGGTTTTGTTTTTTTGTGGGTTGTTTTTTTTTTTTTTCCTGTATTTTGTTGTCAGATACCA 
GTATGCGCACTCAGGGAGACTGAGCCTTGTATCCTTTTTCTCAGGAGCTCTGAGTACCCTCTTGTGCCTGCCCACCTGGTGTCCCA 
CCAGTGTCCCAGATGTTTTTAGATCACGAATGTTTTTAGATCACAGGAGCCAGGTTGTCCCCAATATTGGTCATGGTGGCTCAGCA 
60 GTGGCAGAGTTTATCAGCTGTTAGCTGATTTCAGAAACAGGGATTAAAACAACCACTAGGAGCCGGGCGTGGTGGTACACACCTTT 

AATCCCAGCACTCTGGAGGCAGAGGCAGGCGGATTTCTGATTTCGAGGCCAGCCTAGTCTACAGAGTGAGTTCCAGGACAGCCAGG 
GCTACAGAGAGAAACCCTGTCTCGGAAAACAAAAACAAAAACCAACCACTAGGTTAAACTTTCTTGGCTAAATGGTAACTGAACAC 
TTTCCCCGT CTT ACTGGTCTCT AACT GT AGTG TTCACT CAGG ACC CAAGG CAGGCAGGCATTACG ATAGGCTCCCTG CTGCAGGAA 
ATCTGTGTAGCGGAGTGAGCTGATGCCTTGCACCACTGGATGTGGGGACCCACAGTGACCTTGGCATGGAGCCCTCCTGTGATACC 
65 CTGTCCATTTGAGGGTTGTTGGGGAAAAAAGCAACAACAACAACAACAACAACAAAAACCCCTTTCCCAACTTGAGATAATTTCAG 

GCCATAGCCCATAGACTCTAAGTGCTGTTCTCCTGAAATAGCACATGGGCTCCAAATTGCCGTCTTTGTTTTCCCACTGGGCCCTC 
AGGGATACACAGCTGGCTGTACTCTTGGGTCCAGCCTCTCTCTCAGTTCCTGCTAGTCGCTATTTCTAGTTCTGTGCTGGTGGCAA 
G AGT ATAGGGTGGGG TCCC CAGG AAGGT AG AAGGAGCCTGTACAATGTCTGT TTTGGCAATATGGG CCC CC AAAATGAACGGTGTG 
TGTTCAGCAAGGGTAAATACATTGCCATCTGTAGTGGGCTCCCCAGTACAATTTGAGGTCAGCTCTGGTTTGGTCTTTGCTTTGCT 
70 TGGTCACCAGATACAGGCTGGCCATCTACTTAGGGATAGAGCTAAAGTCATGCCTGGCACCTGCACTGCATGTGGACCACAGAGAT 

AAAGTTTC CGTTGCAGAG C CTGGCTCATGG TGCAGTGTGCCC CC TCTATGGG C ATAG ACAGAC CAAACCTG AG CAG AGG AG AG AAC 
AAGGCAGCAAATGACTGGCCTTTACCATGTGGATACAAGGGTTCTTTGATGGGTGCCTGTTAATGGGGTGTTTCCCTTGCAGACGG 
AATGCCTAAACTACATTCGAGTACTACAGCCACTAAGCAGCACTTCCCTCTATGTGTGTGGGACCAATGCGTTCCAGCCCACCTGT 
GACCACCTGGTAAGACCACAACATATCCCTGTGTGAAGTGCTCACGTACCAGCCTGGCTAGCGACTAAAGCAGAGCCAGCCTGTCT 
75 CAGTCAGGCTTTCTATTCCTGCACAAAACATCATGCATGACTAAGAAGCAAGCTGGGGAGGAAAGGGTTTACTCAGCTTACACTTC 
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CACATTGCTATTCATCACCAAGGGAAGTCAGGACTGGAACTTAAACAGGTCAGGAAGCAGGAGCTGATGTAGAGGCCATGAAGGAA 

tgctgcttactggcttgcttcccctggcttgctcagtttgctttcttatagaaccaagactaccatcccagggatggcaccaccca 
CAATGGACCCTCCCACCCTTGATCACTAACTGAGAAAATGCCTTACAGCTGGATCTCATGGAGGCATTTCCTCAAGGGAGGCTCCT 
TTCTCTGTGATAACTCCAGCTTGTGTCAAGTTGACATGCAAAACCAGACAGTACACAGCCTCTCCTGTTCTTTCTGCAAACTGCAA 
5 GGACTAAGAACTATACAGTCGGATTTCTGACAGCAACAATTGCCCCGTTCCTCCTGATGAGGGTTCTGTGAGGTCCATGGGATGAT 

CTATGGTAGCCATGAGGTAGCTGTACTTTCCAAAAAGAATAAATACCGAGAGATCGGTGTTAGATACTGAAACATCAAATTGGATG 
TGCAAAACATC CAG CAGAAATCAGGG CAATCTGATTAAGG AAG CTGG CTGGG GTT C C CAG CAGAGTT CTAGTCAG AGC AAGAATGT 
CCATTTGGGTGGGACTTTTAAATAAAAGAACAAACGGCAGCAGAGAGATGCCGTTGCCTTGGGAGCATCAGGCATCCATCAAGAAC 
TGACTGGGGAAGTTGAGGCAGTCAGCTGGAGCCATCTCTCTGTAGCTGAGATCCCATGGGTGACCTCCCCCGCCATCCCCACCCTC 
10 ACTCCCCAACCCCCCCACCCCGCCACTGTATTGTGAGATAAATAACAGTAAGCTCTTCTGCAGATGGTTCACCCCCTAGATGCTCT 

CAAGGGCACAGTGTTTCTCAAGGGCACAGTGTTTCTCAAGGGCACAGTGTTTTTACTCTGGGGTTGCTTGCTCTTCTCTCTGTCAC 
AGAGTCAGGGACCTTGGAAGACACTGGGAAAACATGCTTGGGTCTGAAATGGAGGAGGGGAAACCCTGCTGCCAGAACCATTTTCC 
CCCTTGAGCTCACACAGCACAAGAAAGCTTACCAATACGATGTATATTACAGGTCACTTACTTACTTAGCCCTTGCTGTGACCAAA 
TACTTGATAAAATAAGTAGCTTAAGGGGAAAAGATTATCGAAGGCACCTCAGCCAAACAGAAGGCATCTTGTGGACAAGTAATGCT 
15 GGCCTGTAAACACCCAGGCGCACCCCCAGAAACCCGCTTTCACGGTAGGTCTCACTTCTACATCCACCACCTGGAGAGACACCCAT 

GAGCCCATGGGTGACATTTTACAAATAAAACGATAACAAATATGAAAACGTAATAGATGGGTTTCCTCTCTTCTCTGCTGGGCATA 
GATCCAAATTTTGCACCAAATGCCAAAACCTTGGCTCTTCCCAAGCCTTATATTGTATACCTGATGGCCACGAGGCTAGGTGTTCA 
AGGAAAGGTAGCTAGCCTGTTCAAGGAAAGGTTGGTCTGCTGAGCACGGGGTGAGTGATGCCATGCAGGGCAGGGCAGGGCAGCTC 
AGGAGGCAGGAGAGTAGTTCATTGCTCTGCTGCAGCCGGCTGCAGATGACTGGAATCCCGGGTGGGGGAGGCTTCTGAAATGAAGA 
2 0 GCCTCATTCACCTAAACTCAGCCAGCTGAAGTTTAAAGCTTGTTCCCAGTAAGAGTTCAGTTAGAGTTGTCTTAGTTAGGGTTGTA 

CTGCTGTGAACAGACACCATGACCAATGCAAGGCTTACAAAGGACAACATTTAATCGGGGCTGGCTTATAGGTTCAGAGGTTCAGT 
CCATTATCATTAAGGTAGGAACATGGCGGCAGCCAGGCAGTGCCTGGTGCAGGCAGAGCTGAGAGTTCTACATCTTCATCTGAAGG 

ctgctagcagaatactggcttccaggcagctaggatgagggtcttatagcccatacccacagtgacacacctactccaacagggcc 

ACACCTTCTAATAGTGCTACTCCCTGGGCTGAGCATGTACAAACCATCACAAGAGGCTTACCTAGATTGCAAGAGATGTTTGGTTT 

2 5 TGATCCCCAGGACCACAATACACTCACCACATGCCTATACACCATACATACATACACACACATACATGTACCATACATACACCATA 

CGTACATACACACACACAAACTCCCCTCAGTTGGGGATATAACTAGATAGAACAGACTCATTAGAAATTCTCTTAGGCAGCTAGGT 

atggtgggaaggctcctgagtatgaggtcagcctagcttacaagctcaaaaggaaaaaaaaaagagagagaattaagaaactaaat 

atttgtatagatgtctgaggagagaggccactgcacaggtttgactggctaaactaactgtgtactgggatacaaccaaaattcta 

gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtacacttgataagtgcggtccgtggatcccataggcctttaga 

3 0 agcatttctcctaagaatggggacattttcctgccaactggtttcatcattgcagataaggaagcacagtgattgccagtattccc 

TCCGCCCCTCCCACCTCCCCAGTATCCTCCGCCCCTCCCGCCTCCCCAGTATCCTCCGGCCCCTCCCACCTCCCCAGTATCCTCCG 

CCCCTCCCACCTCCCCAGTATCCTCCGCCCCTCCCGCCTCCCCAGTATCCTCTGCCCCTCCCACCTCCCCAGTATCCTCCGCCCCT 

CCCTCTTCCCCATAGCTTAGAGCAGGGCACAGCCCCAGTGGCCTCCGGGCATCCCTGGGAGGTGTGACGACAGATGGGTCTTATCA 

GGTGGGTCACACTGTCACCCCAGCTCACACTTCCTAACCTGACTGGTGGCCTTTATTGTTTTAACTGGCCCGTTGGTCACTGCAGA 

3 5 CACTGTGAGGTCCTGTGTGCTTGCTGGCCTCTGGCTTCCAGCCAGCAGTCTCTGGCACAGCTAGGAGCTCCTGACTGTGGTGGGCA 

GCCTTGCTCCTGGCCTCTCCAGTAAGCAAAGTGTAAAGTGATGGCCTACTTGGATTGTCTCAGCAGTCCTGGAGTTCTGATAGGCA 

GTCCTGTGGGTGGCTCCTGTCCCTTTAACGGGTTGCATCTGCTGATTTCTTCTGTGTGTGTTTAAACGCCTCTTTTAAATCCAGAA 

GTGAAAATTCTTCACCTTCGTTCTGTGGGCATTCCCCCCCCCCCCCACACACACACAGTTTGTCACTTGCCATTGAACTGTGTCTC 

ATTTTTTCCCCCACATGAGAACATTCTGATTCATTATGTGGTGATGTTTGGGTGGGTCTGATTCTCCTTGGATGGTGTTGGTTTCT 

ACCTCATAAGATAAGATAGGTCTGTAGTCAAGTGTCTAGGGGCATTTCACATTAGTGGTTGATGTGGGAAGAGCCAGCCCACGGAG 

GGGTGTATAAGAAAGCAGGCTGAGCAAGCCACGATGAGCAAACCAGTGAGCAGCATTCCTCCATGGCCTCTGCCTCAGTTCCTGAC 

TCTAGACTGCTGCTGCTTTGAGTTCCTGGCCTGCCTTCCCTCATTGGTGGACTGTAAACTGTGAGCTGAAGTAAAGGCGGCCATTT 

atcacaacaataagagagctaagacacgtgaaataggtttccttgtcaggtggaaagaggttatcccaagattgtgttacctgctg 

4 5 accctcatgagcacactgtgccagaagcatggacaaacacatttgttgtgtcctcgcacagtgccagaatttattcagcaacaata 

aattcccaacgattagcagtttagtaacatcaggttatcacttaatcctgcttccctcagtgatcaggccgagcaaggcaaatgca 
gattctttattcccgtctttttgtttgtttgataaccatatttctctgtgtagccctggctgtcctggaacttactttgtagacca 
gactggcctcagactcagagatctgcctcccaagtgctgagatttaaagcgttcgacaccatgccctgctcttacctgaatcttaa 
ttagtaacgttaactgtccaaccacacagcacagagaaaatatgtgtatatggcatgtatatggttatagagggaatacaggttaa 
50 agtcgcttgaggtttcagacctgggctcagagaatctgcactgatttcaaaccagaccagtgctgcgagggagccgctgcagtcag 

gtgttagagagctagacacctccgagaagctggaagctagagtctcccaaggcagaagcatgtctctgctgaacaaaccaggtagc 
aactgatagtttcgtgtggggctgtccatcatagtgttgggtgtctatcactttaaggagacaaggtgaggatgttacacctaggt 
ctattaattcgtaggcctggcttcctaggcctttttcgtacaactgtgtgccctgacacactcagcttgtatgaattcatccaatg 
gtggctcccctttctgttcccaggagtaaaccgtttatccatctgtttggagtggatggtgcatggcagacagtgtagcttgcagg 
55 tccacccagggcctactcatccttttccccaaagtggaatcaaaagctgcttgtaaaacagactctcctaaggcaaggcacagcct 

ggagaccgttttatacaatatggggcagcttagagccaggcacagcctgatcccggcatgacctgtgttgtggtgagcttgcttta 
gtagaatggcttcttcaggagctgctggtggtggatgagcgggggtgagggttctgtgggttgttttcattgggtttgtgtcgcct 
gttttgtgaggactgtagttgagcaagcaacaactgaccctgcatatctcaggctgtcacacacatgagatgtccttcagctgtca 
acggtcccagggtgggacccacatggatcagggcccacttaccccacactctggtcttctgaagtgaaagaatctgtacctttaag 
60 tgatacagggacaggtcctcagcaccgagaggtcagatgttttctttttattccattgtagaacttgacatccttcaagtttctgg 

ggaaaagtgaagatggcaaaggaagatgccccttcgaccccgcccacagctacacatcagtcatggttggtgagtcctgcgtctga 
ggctctttcactctctgagtttatggtggcatgtgatgttgccacctgggacactcaggtcttccctcttcagccctgccttcctt 

GGCATCATCTTGGCACGAGCTCCCTTCAGAGAAGGTGAGCGACTTGTGGCACAGACTCCTCAGTGAGAGCTTTCGCGTTTCCCATT 
CAGAGGGAGACTCAGGCCCCACCCTCTGCAGCAGCATATGGCTTCTGGCTGTCGGTTTTTGTGCAGCACACAACCTGGATACTTGT 
65 GTGGCTCTGTGCCTCCCGCTGCGGTCCTGCATATCTGAGGCTAGGGGTCACACGCTGTCTTACAGATAGTTCATGTTGGAATCTCT 

CAGCCAGTGTGAAGGTTCAAGCTTCACTGTCAATGTATAACATTCAGTGAACTGTGAGATAGTTAATACTATATTACAAAACAGGC 
GTCATGTGTGACACTCCTGCGCAGTCATAGGCTAAAGTATGGGTTCTGAGTATATTAAAGTAGACGAGGCTGGACCATGCTGCCTG 

ACTTGCCATTGCTATACTGACTGTGGCAAATTCTCATTTGTGATTAGCTATTACCCTTTAACCTGGGAAAAAACAGTTAAATTTGG 
70 TGACTGATTGTTCTGATGAAAGATGCTGATGTAGGAAGCAGGAATGCATGTCAGAGAAGACGAGGACCCCCCCCCCCCCGCCATCC 

TATAAGGAATTAATGAGGGTATAAATGAATTATGGTAGCCTGGTATGGGTGTGATAGCCTAGCAGAGGTGGAACTATGAGGCTTGC 
TTACAGTCCAGCCTGGGCTAATGTCAGAACTTGTGTTAAACAGTTGTCCCTAGTCTCTGACAGAGGCTGAAGCTCTGATTGGATCT 
TCTCTACTCCCTCTCCTCCACCACAGGGGGCGAGCTCTACTCTGGGACGTCCTATAATTTCTTGGGCAGTGAACCCATCATCTCTC 
GAAACTCTTCCCACAGTCCCTTGAGGACGGAGTATGCCATCCCGTGGCTGAACGGTAAGTGTGTGCTGCCAGCCTTGTGGGTCTAC 
75 CATTTTATTCTTCCTCTAGCTGTCCCCAGGTCACAGGAGCCGGGGGAGGCGGGGGTGGGGTGGGGGTGGGGTGGCGGGCTGCTCAT 
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GTCAGATCCTAGGCAGTGCTCTTTGGAACTGCTCAAGGCCCGCACCAGAGTAGCTGTCTTGCTCACTGCTAATAGCATTGTTTAAA 

tctgattctctgacataccccacccagccccacttccaccccgtcccccaaatgcagtttgggagactttaataaaatgaagctct 
aatgggaagttgagaatgtagacactgagtttgggtgtcatcttagatgtggagactcttgggtctggccgggtggtgttgaaatg 
tgtctttactcccagacaagcatatcagggtgtggatgatgggggccctttgtgggtgtcttttttgtggggatgctgaccagtga 
5 tgcagggctttttcgaagccccttgatctggagtcagaccctggagtctgagatctgagacagccaatttctccttgggcctcccc 

aggagtctggaaatccttcgggtggctgatttggcccttgtttaaattggcagatactctagcatgccagaccaaccaccagcaga 
gaggcctcacccggcttcctctgtggctatcttggtgaagctgaggagggtggcgggcgtcctctgggcctggagttcacagtgtg 
gcatacatactgtagacgtcctagaagggaagcttccaggctctaaggctgcccttgccagcctgcagcaccccagggagcaggta 
gagaggtggcttggtagctccgtgtacagaaaccatcctgtgatgccaccccacagagcctagcttcgtctttgctgacgtgatcc 
10 agaaaagcccagatggtccggagggtgaagatgacaaggtctacttcttttttacggaggtatccgtggagtacgaattcgtcttc 

aagttgatgatcccgcgagttgccagggtgtgcaaggtgggtgctgtctccctgttcccacccacagtcctgcatgatgccactcc 
aagattcctctctggaagtgtggccatctcctatgggtagagacccctgcggcaaagtttaatgtacagttgaggcacagtaagag 
accagcaataagagttttagaggtatgtgcatggtttctcttgagacccaaagtaggattgggaagatggcttagtggttaaaatg 
cttaccacggaaacaaaaggaccagcgttcagatctccagaacctatagatgctgagcggatcctctgtagaaaagtggagatagg 

15 GCCTGCTAGTGGGGCTGTCCTtATCGGCAAGCTCTGAGTTTGATTATGAGACCTTGCCTCAAAGAATAAGGTGGATGGTTCCTGAC 

ATCAACTTCTGGCCTCCAGATGCACCCACACACGAACACTCATATAGAGACACACCGCACATACACACATACATGAAAGGAAAGAA 
ACTCAAAGAGGAAAAAATTAGTCAG AGTGAG CACTTGTGATATTTTCAGTGTG TCACTAATCACAGGTAACTGAAATTG CAG AAAA 
TGCAATCACGCACACGGGAGCCGCCTTATTTCTTTCCAGCCCAGAGTGGAGTATAGTTTGTAACTGTCTGTGTTGTCTCAGTCGTC 
AGCTCCCTGAAAATGACTAGGATTGAGCAGGCAAAGAGGGCACAAAAGGAGCTCTTAGTGGATGATCATGTGTTTGCCCTAGGATG 
20 GTCTGCGGGGCCAGGGTCTGTGGTGGGAAGGAGGCCTCCCATCACTTGTTTAACTCCTGGGTCACAGCTGGGAATGCTGCAGGAGC 

CAAAGCCAGXGGCACGCTGATGTGACACAGATGGGGTGGTTTTGCTTGTCATTGAATGTGTTTGGCTCTTTTCGTATTCTGTGATC 
CTGTCCCACATGGAAGTATTGCTTTGGTTACATAACTTGTCTTCAGTATTCTTGGGCTAGGCCGTGGTTGGGGACATATGGACGCC 
TGCTTCTGTGGCTAGTCATCTGTCCTGCCTCTACCATGTGCTGTCTCTGGAATTCCAGGGCGACCAGGGCGGCCTGCGGACTTTGC 
AAAAAAAGTGGACCTCCTTCCTAAAGGCCAGGCTGATCTGCTCCAAGCCAGACAGTGGCCTGGTCTTCAACATACTTCAGGATGTG 

2 5 TTTGTGCTGAGGGCCCCGGGCCTCAAGGAGCCTGTGTTCTATGCGGTCTTCACCCCACAGCTGTGAGTTCACTTGTGAGTCCCTTG 

GCAGTTGGGGCCTGGTCACCCTGACGACCTCCTGCCCTCCTGACACTCTCACGGATTCCCCTCCACAGGAACAATGTGGGTCTGTC 
AGCGGTGTGCGCCTACACACTGGCCACGGTGGAGGCAGTCTTCTCCCGTGGAAAGTACATGCAGAGTGCCACAGTGGAGCAGTCTC 
ACACCAAGTGGGTGCGCTACAATGGCCCAGTGCCCACTCCCCGACCTGGAGCGGTAAGCAGGGTCTCGAGCTCTGGGGAGGGCTCA 
TCTTCTCTGGATCTCAAGGCCCCCCAAGCATGAGACCACACAGATCCTAGTGCATCCCGGCAGAGGGTTGCATGGCAACAGGAATC 
30 TGGGTGCTGGGCTGAGTAGCTGCCGGGCCTGGGGTGAACAGTGAAGCTGTTCCTTTCTGATCTCCTCTGTGTTGGGTAGCAGGCCT 

CACTGCATGCTGCCCGGACGAGAGAGTCTACCGCCGGGCTCCTTTGAGAAGTGGACATTGCACAATGGCAGGCTTGCTTCATTTCC 
CATTTCCTG CAG ACAAAAAAAACCTGTTTGT CAG C CTGGGCTG TCTCCTGAGGC AG CCTGTCCACTAG ATAACAGG AATCATATTC 
TTTCCTCCTAGATACAGTAAATTAGTAAAGAAAATTCTAGGGTTGCCTGCATATTGTTGCCACGTGGTGGATGGGTGTGGGTATGG 
AGGGGCTTGGCTCTTG AAG CTCT CCCAGGATGGACTGTTCTGTG AGTGTCTGGCCT CGACACCTGGTT ATTC TCATAACTCAT AAT 

3 5 tcaggtgttcagtaaaacatggctagggagctgggaccaaaaaaaaaaaactctttacaacttttttttcttttgtgctacccaga 

ATCTGGCTTTCTCTCCTCTCTCTCCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT 

ctctctctctctctctctctctctctctctttctctgtgtgtgtgtgtctgtataacaatatttaacaagcttcctttggcatact 
ttcttctcatagaaaagctgtgaaatgagtgctttttaatctggaagtttgctaagttttttcattggctactaattcctctactg 
atcctgagacaattatgtcccgtggctttaaaagcacagctctttgtctctggggaggtcaccttagcccctgttactctttggag 
40 aagtgtgaccatggccctccagggcttctcttctgtgtgctcagttgaagctaagtgggcatgtgaccgcggtgcttttaccccac 

agtgtatcgacagtgaggcccgggcagccaactacaccagctccttgaatctcccagacaaaacactgcagtttgtaaaagaccac 
cctttgatggatgactcagtgaccccgatagacaacagacccaagctgatcaaaaaagatgtaaactacacccagatagtggtaga 
caggacccaggccctggatgggactttctacgacgtcatgttcatcagcacaggtgggttccttggtaagattgggaaattcactt 
ttagccatctataggtaggtttggtctctccaggtaccaggaaggtttgtgacagcagaaaaggatttctgaggtatcacagcacc 
45 tgggattatgagtctctgtggccatcaggcacctggggcactggttactaatgcaagtcccaacctgtcgtacctgggctggagtg 

gagttaaatagtccctgttgtcatgggactagtgggactggcctggtatttcctaattggtagtgggagactctgccccctcctag 
gtaggagccaggttctgtcctgccccgagctgcctttggagatgcaactctctctcagatgtcttctgggatggggatggaaagtt 
ggagcatggcagctgccagagccccaggggctacccttagagcttcccagatgacttgaacattttgccctcgtctgcctgcctgg 
gcccctaacctcccctggaagaccagtaaagtgcaacggccaccttatactgaatgtggctcaggtgtcagggtgtaaccttgttg 
50 gtgaaggtcattggaatccaccataggacagggttgtcctcttctgagtgccccattgaggggatggcttgagttatccacgagtg 

tgagtggttgccgccaaggctggagtctctctcctagtttcatttctgttgccgggcgtggtggcgcacacctttaatcccagcac 
tcgggaggcagaggcaggtggatttctgagttcgaggccagcctggtctacaaagtaagttccaggacagccagggctacacagag 

AAACCCTGTCTTGAAAAAACAAAAACAAAAACAAAAACAAAAAAATTAACCAGGGTGCCACCCTGGGCCTGTCCCTCTAGGGCCTC 
CTTGCTCACCTGTGTTCTGACCTTGCAGACCGGGGAGCTCTGCATAAAGCAGTCATCCTCACAAAAGAGGTGCATGTCATCGAGGA 
55 GACCCAACTCTTCCGGGACTCTGAACCGGTCCTAACTCTGCTGCTATCGTCAAAGAAGGTAATGTGGGTTTGGTTGGTTGGTTGGT 

TGGTTTTAGGGGTGGGGGTCAGGTCCAGGCGCTTGTCTCCCTTGTAGCTTCTCTGTGGCTAGGACTGGCTAGGATGGGTCTCTCAA 
GGCTTGGCAGCCTCTGGCCCAGGTGAACTTGGCGTACACAGCATGGGATCTGAGGCTTGGGAGGAGGCATGGGAGAGCCAGGGGCC 
TTGATTGTACTAAGCCACTGGAGCTTTTGGGAGGTCCCTAACCTGGGGAAATGTCTGTGCCTTGAACCTGAAAAAAAAATGCAGAT 
TGTGCTGGTGGGACATGACATTTTGCTAATTTGTAAGGAGAAATAACAGGGGCTGGTGAGATGGCTCAATGGTTAAGAGCATTGAC 
60 TGCTCCTCCAGAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCATAACCATCTGTAATGAGATCTGATGCCCTCTTCTG 

GTGTGTCTGAAAACAACTACAGTGTACTTACATGTAATAAATAAATAAATCTTTTTTAAAAAAAAAAAAAGAGAACTAACAGGTCA 
CCCTCTAGAGCTGCTGCCATACCGCCCTGTGCATCGGGCAGCCTTTGCAGAGGCCTCAGTCACGGGGGCTCAGCTCTGCACTGTGG 
CTCCCACGAGCCACGGAAACACATAGATGACCAAACCTGCCCTCGAAGCCATGCTATGTATTGCCCGAAGTTTTCATAAAAAGCTC 
CAGCCAGATGGTAGTAGTGCAAACCTTTGATCCTGGCACTCGGGAGGTGGAGGCAGGTAGATCTTTGTGAGTTCAAGGCCAGCCTG 
65 GTATACATAGTGTGTTTCAGGGCAGCCAGAACTATGTAGGGAGACCCTGTCTCAAAAATGAATGAATGAATGAATGAATGAATGAA 

TGAATGAATAGGTATTTTTTAAGCCCCTAAGTGGGGTGCAGTATGGTTCATACCTCTAGTTCCAGACCTTAGAACATTGGAAGCAG 
GAAGATCAGGAGTTCAAGGCTAGTCTTAGCCATATAGCAAAGTCAAGGCCAGCCTGAGCTAAGTGAGACCCCATTGCAAAAAATAA 
AACAAGGTATATAGGAGTGAATAGAAATGGCCTGGGTGGGGCTGGAGAGATGGCTCAGTGGTTAAGAGCAGTGACTGCTCTTCCAA 
AGGTCCTGAGTTCAATTCCCAGCAACCATTGTGGCTCACAACCATCTGGAATGGCATCTCTGATGGATGCCCTGTTCAGGTGTATC 

7 0 tgaagacagcgacagtgtactctataaataaaataagtcttaaaaaaaaaaaaaagcctggcagtgatggtggcacatgcctttaa 

TCCCAGCACTTGGGAGGCAGAGGCAGACAGGTTTCTGAGTTCAAGGCCAACCTGGTCTACAGAGTGAGTTCCAGGGCAGCCAGGGC 
TACACAGAGAAACCCTGTCTCAAAAAACCAAAATGAAAAAAAGAAAAGAAATGGCCTGGGAGCTGGGCTTGGTCCACTGGCTGGAA 
CTTGTTCCTTGTC CTCTGGCCTTGGG AAGATGTGG ACAC CAC ATTTT AC ATCTAGG ATAAAACAAGG AAGTTCAG AACATGGGTTG 
TCTCCAAATCCTGACTACACTGCCTGCTGTCATGTTACCCTGGGCATCACTATATGGTCCTCTTAAGGTGGTCTCTGTGTGTGTAT 
75 GCTTTTCATTAATGTGACTGTTAAGAGGACATGTGAGCCTCCTAAGTGCTGAGGGCTGGCTTTGAGCAGCACAGAACCCAGGGAAA 
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GCTAGGAGCAGGATCAGCTGCCACCTGCCCTGCTTCATGCCTGCTGGCCAAAGGTGCTCCCCTCCCCTTGCTAGGGCTCTGCTGTA 

cccccctgagaagatgggtccagggccacacttttggcttcaagtgccagtgctagcctcttgcctctacccttgtctctgatgcc 
tggctctgggacactgctgaactgtggcctggtgtgactgtccccgtggactgcacatctgtgggccctgtgtttccaattcagtt 
ctctttaagtagctggccacagcagttaccaagggtccatcagtctcacttacccgtgtgctgggcttctgctagcaccaggtaca 
5 atgctggtcctggcttgcacccaggaacatggcacgctcctgtcctggaagtcagagcgatgttgataggcgtggtcacattggca 

ggctggattcagagatgactgataaggatgtgtccttatcacaggtacctactgtctggctcaagacaagactggcatttaaaggt 
tgtgccctgtggattccagctgtagtgctgtgtcacttacagagtccaggagagcagtggggggggggggggtcacattaggagtg 
ggaagcaactggagagggcttttatgtggttttctcaagacacaaatgaaagtctcttcacccaagatagagcaccaaggatagac 
cagtcgagctcagtgagccagtgagttttggggaggtagctacagggaagaaggaacaggggattatttacaagcccgtgggtggt 
10 tcggaggcagctgcatccatatatctcccttcacagctggtaggcagctcggcagggcagagtctcctctctaccgcaattgtgtg 

ctgcttatataaccttggggcagcgggcacttgtgaatcttaaacctcgtcaggcttcctaaatttccttcactttgagtcttgtg 
aggctccctcggcgctccgggaggacgtgtttcgattgggcagacatagaaacagagctgtctcttctgggaagaggagctgcttt 
gggcgtgcagtgtgcttagcccagctacggaagggtggcgtcagatcccaggccctgcagttcctccactggcgtttgaatcctcc 
tgggacaggggacaccctgcttttccaaacaagatttgtgtcttaatgtgcttttctgtcactgcgataaaccactctgaccaaaa 
15 gcagcttgcaggaggagaaaatttccttcggttcacacttccaggttgtagtcgctgagggaannnnnnnnnnnnnnnnnnnnccc 

tgccctgccctgcatggcatcactcaccccgtgctcagcagaccaacctttccttgaacaggctagctacctttccttgaacacct 
agcctcgtggccatcaggtatacaatataaggcttgggaagagccaaggttttggcatttggtgcaaaatttggatctatgcccag 
cagagaagagaggaaacccatctattacgttttcatatttgttatcgttttatttgtaaaatgtcacccatgggctcatgcgggaa 
tggattattaagcttgcccgctggcttctgcttagctgctatcttataaagtcaggggtggcatcactcacactgggttgcaccca 
20 ccctaattacttagcaaataagaaaatggcccacaggctgggcggtggtggcgcacgcttttaatcccagcacttgggagggagag 

gcaggaggccagcctggtctacagagtaagttccaggacaaccagggctacacagaaaccttgtctcagaaaagaaaaaagaaaaa 
aaaagaagaagaaaatgtcccacggacatgtccacaggctaatctgatataggcagttcctcagctgcagttgtctgccccgcaag 

TGTGGCAAGGTGAC AATGAAAACCCATCAGGACACTGTCATTT AGGTCTT AG CGG TCGG GCCTTG TGGC CT ATT CTG AGT CAGTGA 
GTCCTTCCCTCCATGCAGTGTTTGACTGTGCTGTCTTCCCAGGAGCTGGTGGAGAAGCTAGCAGCCCCTCCCAGTGCCTGAGTCCT 
25 CCTTACACTTGCCATCCGTCTCTCATACACAGGGGAGGAAGTTTGTCTATGCAGGCTCCAACTCTGGAGTGGTCCAAGCGCCCCTG 

GCATTCTGCGAAAAGCACGGTAGCTGTGAAGACTGTGTGTTAGCACGGGACCCCTACTGTGCCTGGAGCCCAGCCATCAAGGCCTG 
TGTTACCCTGCACCAGGAAGAGGCCTCCAGCAGGTATGCCTAAGGATGGGGCTGTGTGCCTATGCCCCATGCACAAGCCATAGAGT 
AATGTGCGCCTGCTGTCTTCTAGGGGCTGGATTCAGGACATGAGCGGTGACACATCCTCATGCCTGGGTGAGTGGATCTCCTTTGC 
TTCCCACCCCTGGGCTGGCAAAGCTCCCGGGGCGTCAGTTCCATGGTTTTCCTGTGCGGTCTGTCTTCCTTTCTCCTCTCTGAACA 

3 0 GAAGTCAAGTGTCACGCAGCAGACCTGTGACCTCTCCTTGTGGTGAACCTGTGATCTTTCTCTGTCCCTTTGGTTACAGAAAGAGG 

GCTCAAAGGCACACAGGGTGTATCGGTTCACTGGAAAGCACACCCTGGCCCACACCATGCTCCTCTGTTCTGCTTAGCTGGGCCCC 
GTAAACAAAACTGGAGCCTGCTAGGAATGAGAGCGAAGGAGCCCTTGGGTATGACCAGATAGCCCTAGCCTAAAAACAATACTCAG 
GAACAGTGTGGGACAGTGTCATGCTTCAAGATGAAAATCCTACCCTAGAAAGAAGTGCCTTAAACGCTAAGGAGATGGCTCAGTTG 
GTAGGATCTGAGTTCGATCCCCAGAACCCATGTAACAGCTGGGCATTGGTGGTTCATGCTTGTGATCCTAGCCCCAAGGAGGGTGA 
35 GGCAGGTGGATCCCTGGAGCTTGCTAGCCTCACACAGCCTAGCCGACTTGGCAAGTACCAGACAAATGAGAGACTCCATCACAGAA 

AAAGACAAAGAGGGTAACTGCTATCTGAGGATGATACTCAGATTTCTGGCCTCTTTCTATATAAACACACATGTACGTACACACAC 
ACACACACACACACACACACACACACACAGAGCAAATGGCATCAGATTGCCTTCAGGCATGTGTAAATGTCACACAAATTTCATGT 
GTAGCTTTCAGTCCCCTTCCAAAGATAGTTGTCTCGTTTTATATATGCAAATATTTCCAAGCCCAAAGCATTTTTCATCTTCCGTA 
TTTCAGACAAAAGACACAGTTGTGGTTAGTTeTGGTGTCCTCTTGGGGCACCCCCTCCTGATGGCTGGCCATCAGGAAACGGCTGT 

4 0 gaccagaggtaggcatagaatcttgccagaattctagtctgccttcccagccccgtacccccttctctgactagccacatcagagt 

AAGAAGAGGGTCCCTGGTTGCTAGCTGGCCTGCTTTAGCCATTAGCAGAAGTATTTGTCAGCTGACTGGGTGCCACTGTGAGGGAG 
CTGAGCCGTGCCCAGCCCCTTCCTCAGCCTGCTGACCTTTCTCCAGGGCCAGGGTGAGAACAGAAATTCTCAGAGCTGTCGCCAGT 
TCCTTCAGTGTATGGAAGGGGGACGGGGTGGGGGCTGCTCTAGGGTCATGGATGTCTTTACCTTGGTCCTGAAGATTGCACCTGGC 
TCCAGTGGGTGGAAGTCTCATGCCGTCCTGTGGGTATTAACCTGTTTTTTGAAAGCAGTCGAGCGGTCAGACGGAGTTGTTGACGG 
45 TGAGCACGTTTATTTTGATGTTCCAGATAAGAGTAAAGAAAGTTTCAACCAGCATTTTTTCAAGCACGGCGGCACAGCGGAACTCA 

AATGTTTCCAAAAGTCCAACCTAGCCCGGGTGGTATGGAAGTTCCAGAATGGCGAGTTGAAGGCCGCAAGTCCCAAGTACGGCTTT 
GTGGGCAGGAAGCACCTGCTCATCTTCAACCTGTCGGACGGAGACAGCGGCGTGTACCAGTGCCTGTCAGAGGAAAGGGTGAGGAA 
TAAAACGGTCTCCCAGCTGCTGGCCAAGCACGTTCTGGAAGTGAAGATGGTACCTCGGACCCCCCCCTCACCTACCTCAGAGGATG 
CTCAGACAGAAGGTAGTAAGATCACATCCAAAATGCCGGTTGCATCTACCCAGGGGTCCTCTCCCCCTACCCCGGCTCTGTGGGCA 
50 ACCTCCCCCAGAGCCGCCACCCTACCTCCCAAGTCCTCCTCCGGCACATCCTGTGAACCAAAGATGGTCATCAACACGGTCCCCCA 

GCTCCACTCAGAGAAGACGGTGTATCTCAAGTCCAGTGACAACCGCCTGCTCATGTCTCTCCTCCTCTTCATCTTTGTCCTCTTCC 
TCTGCCTCTTTTCCTACAACTGCTACAAGGGCTACCTGCCCGGACAGTGCTTAAAATTCCGCTCAGCCCTGCTGCTTGGAAAGAAA 
ACACCCAAGTCAGACTTCTCTGACCTGGAGCAGAGTGTGAAGGAGACACTGGTCGAGCCTGGGAGCTTCTCCCAGCAGAACGGCGA 
CC ACCC C AAGCCAG CCCTGGATACGGG CTATG AAACGGAGC AGGACACCATCACCAG CAAAG TCCCCACGGATCGTGAGG ACTCG C 
55 AACGGATCGATGAACTCTCTGCCCGGGACAAACCGrTTGATGTCAAGTGTGAACTGAAGTTTGCAGATTCGGATGCTGACGGGGAC 

TGAGGCCAGCGTGTCCCAGCCCATGCCCCTCTGTCTTCGTGGAGAGTGTTGTGTTGAGCCCATTCAGTAGCCGAGTCTTGTCACTC 
TGTGCCAGCCTCAGTCCTGTGTCCCTTTTTCTCTTGGGTTGAGCCTGTGGCTCATCCCCTTTGTCCTTTTGGGAAGCAAGTATCTA 
TTCCAGTCTCAAGTCCTGCAGTTGCTGGAGCGCTTACGCACCTGAGCCCTTTGTGTCCTGGGGGAGAGATGGCCACCTCCGTGGGC 
TGCGAAGAGCCACCCCTTCCTCTTCCGATTCTCCTAGCAGCCACTCAGAGATAATTTAATTCCAGATTGGAAACGCCCTTTTAGTT 
6 0 TATCAGATTGGTAACTTACATCCTGCTGCCCAGATGGCACGGACAGTTTTCTTTCACTTAATTATTATTTTTTTTTTAAGGATTTT 

CGCTCCTATTGTGTTGATGTCTTAGGTCATTTTCTTTTTTTCTTTCTCTTTTTTTATTACCAGAGGAGATGTTTTAATATTCATGA 
GAAGAGGAACATTTTCTAGATTTTTTTGTTGTTATATATTGAGATATAAAATATGGCTATGTTGCTTAAGATTCTCAGGGATAGAC 
TTATTTTTGTTAACTTCATTCTTTCCTGCTGTTAGGAACATAGGCCTAAAATTGTCTCTTGAGTTTGCTCACCCTTTTGTTTTGGT 

agggtttttttgttgttgctgttattgtttctagtttttaatcttattcattttgaaggatttttctttctgaactttttaaattt 
65 ttatattttcctgccatacatctacaaagtgggttttgagtgagggcaggtggcccagtggctttgggtggcgactgagctggtcc 

cacgaggggaggagggtttatataccccatgaccctgcggcttcttggcgcctcctgcccatgaggatcacatcctgtctctcctt 
gcttccatctctcatcactgcccttggacttccgccttgactgtccatgaaagacagaaatgggttgggtagttgggctcccaacc 
tcggatggtgaccgcaacatcccgtgtgggcggccggccgctcctgcagcccgactctcctgccagtgtctttcaggatgtcaacg 
ggtggtacgattctggcatttgtttctcgctcaccgtgtgtggaacactcattccatgtagagggtgacgaactctggattccccc 
70 ccacccccaccccgtgccgtgtagacactcatcttctgcatgacatgatctaccattcggtgtaaacatttgtgtttataagattt 

actttgtttttatttttctacttggaactgtacacatttgaaaagtacccaaataaaccagaagctttatcgttgactgggccagc 
ctttgccttagtgtggaggctgggggcggtggggtgtcctcctgtccctctgtgacggccctgggtgggggttggtcctgggatct 
tgtctgttctcatcccatgtgtccggtttcttgctttaccttctccgtcatgggaatggttctgacgacttcttcctcagtgcctt 
cttttgtgtcctctgtctcacagcctcatctcctaagtccttccctcctcctggctcctctctatcctgtctgggccctgactcat 
75 cttctcccagaagccctcggccggccttggcctcggggcccaacagccgtaagcaggtcaccttactgccacccttcttgagtgac 
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CAGGCGCAGAAGGTGCAGGCGCTGGGGACCTTCTACCTCTTCTGCCAGGCCACAGGTGAGTTGAGGGGCCTGAGTGTCCATGGCTG 
TCCCCTCGCTCTGCCCTTGCTCCTAGCTGTGCCTGAGGTTCAGCTGTCTGTGCTGATCCCGGGATCAACTGTCAACCGTGCAACGC 
TGTTGCTAGGGCTGCCGAAGGGGTCATCCAGCCTCTCGCCGTAAAGGTACAGGTGTTGGGTCTTCTGAGCATGTAGGCTGCTGTGC 
CCAATGTTGTATGTCAGAAAACTGGACCTACAGGGCAGCAGAGAACCAGATGAGGCCACGATTTGCTAACCTGGGTTAGGTAGGGA 
5 ATTCAAGGCCAACCCCAGGCAACTTATGAGAACCCTGTCTTGGAGTTTTAAAATAGGAATTAGGATACATCCAGTGGTAGAATGTG 

tgact AATGTGT ACAAGGTCCCAGC cacag cataaat aaat acat aaatgcgtg AAGT c CAT AAGGTGG aggtttt ct ccctctg c 
tggagactatcacataaggacatggactcttgaaagatggtagtttacccaaaccattctttagctcagagatacccatagcccca 
tctttccctgtgggctttggcctctgcacagaagtgaggaatagagttgatttcaagacaaagcaaatccggtttatcttaaaatt 

GCTTTTTAATrGTCGAAGCTATGGAGATCTTGAAAGTGCTATGTGTTTTGTTAAATTAGCTCTAGGATCCCAGGGGCCTGTGTTGT 
10 CTGCTGTGAATGCAACATGCCGTTGGCAGCTGGAGGCCCCGTGGAGGCTGTGGGAGGTGGGCAGAGGTTGCTGCAGACCTACGTAC 

CCTGACATGTCATCAGTGAATACATGGGCCTTGATGGCCCTTTTGAGTTGCTGTCTTAACTCTGGCTGCCCAGGCTGCTGACCCTG 
GACACCTGAGCTTCAGCCCCCCTCTCCAGGTCCCTGGGTCTCCTGGTGTGTGTCACGGTGCCCAGTGATTCCCATTTTGTGCTTGC 

tgctgtggaccaagccttcatgtcgacacctgttcttgttcctcagtaagatattttaagatagatcatttatttatgcatgtgta 
caaatctgtgagcgtataaaggggcagaagagacgccttgaagccagagtcacacatgattgtacatcacctggtgtagatgctga 
15 ggactgaacttgggttcaacttggaacctgcgagagaagcaggtgctctcaactgctgagccatctcagcacgtctctaaggggca 

agccattacatttaggggagtgttttccagtccccggtattattagcaaggctttcacaggtatgggtcctccggtgtgggagagg 
gtgaatgactggggccttccttaaggaagataagacttcattgttagatgcatagaaactacaacatcgggcatttcaacaagggg 
gaattcgaagccgggagttgtttgctaaggtgatggggaacctaggagtgagacaggaaggtgggcttctccaaagactgctacag 
gaagccaccagcatgggcagaagcaaaataaaacctcactcacacttgccaggcctctgaggttgggcatgacctgcaagggtagc 
20 cttgccggcaatgttcctaccgccgcactcctcaggtaccacgagagacaggagatgcgctttttgaactttttagtgacctaagg 

gaacactggaagccagggactgaggagccatggctggggactgtgggggccggaagtgtgcagggtgtgagtggaaactgaagtgg 
aagagtgagttcctctcatgcccctcagagcggactgagcccaggctggggagacagctcactgattaaagtccttactgtgggag 
tgtaaggactggggttctcatccccagacccccacctaagtgctgggtaggcttggtgacccacctgtaattccatctttagaaag 
tggtgatggaatccccagagcatgctagctggcaggatgagccatttagcagtgctctgggtttgattgacagaacctgtcacctc 
25 aagcctttgcatgcatctacacacacacacacacacacacgcacgcacgcacgcacgcacgcacgcacgcacgcacgcacgcacca 

agtctctgtcttgagcagacatgggaccaaacccttactctcccttacctactttctcctgtccttttttccacaaacatttgacc 
acacccggggcctgtcttttcagtcctgtcctccaccaagacaaggcactttagggaaaggcaccgccagcctggtgatggctggg 

TGGGCTTrGGTGGTGTGAACATGCCAGGGCCTCTGCTATCTTTGAGCAGGTGGCAGGTTGGGTCGGAGTTGGCAGACAATCTTATC 
TGAAG CAGAGGCCATGTGGTTTTGAACTCAACTCCCTGTAAC CTTTCTACAAAAAGCAGTGT ATG TCTTTGAGGTCTG CTGAGG AG 
30 GCCAAAGCAGCTGTCCCAGGTGAGACCCCAGTTGGCTCTCCTAGCCCAATGACATGGGCAGGGCAGGGCTAGGTGGGCAGAGCAAG 

TTGGGAGCCTTGACCTGCGTTTTTCTCTCTCCTAAAACAGCTGTTTGTATGATTTATGTGAGTGGCTTGGGGCTAGCTGATTAAAG 
GCCTAGTGCGCTGTTTTTAGAACACAAGACTTAAAGAGAGGGTGAACAGGGACTCTTCAGTCCCTTGGCATGTGTCCTGGTGTCCG 
CTCTGGCTCTGCTGGTGACTCTGAGCTATCTTGGGGGAGCCTCACCCCTCTAGAGGGTTGATTAGAGGTCAGATAGACAGCAAGGC 
TTGTACTCAGGACTATTCTGCCCACTCCTGCTTCCACCCAGGACCTCCATGTCCTCTGGATTGGATGAGTGTTTTCCCAGTGTATG 
35 AGGCAATTCAGACGCCCTGTTCTGCATACCCAAGTGAGATGACCAGGGAAGACATGAAAGCTGCCCCAAGCATGGCTGTGGGGGAA 

G GTCAGGCTG CCTACAGC CT AAAG CTTGCAGG AACTC CCGTTT AG TTCC AGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNin'n'JNNNNNNNNNNNNNNNt^^ NNNNNNNNNNNNNNNNNNNWNNNNNNNN TT 

TAGTTCCAGGAAAGGCAGCAGGATCCGGCTCTGACTTTTCCTCCAGTCTTTGTGCCCGGGTCTGCAGCCCAGCACTGAGGTCCGGC 
CATACCCAGCCAGGTGGGTGGAGGGCTGGAGCCGCTGCACTGTCTGACCTTACACTGCAGTTGCTTCCCCGTGTGCTGATATCACT 
4 0 GGGAGGTGCATGTTTATTCTGTCCTGCTGCCAGCTGCCAAAGGTTGGCATATGTACAGCACATGCCATGCCAACACACACCACACT 

GTGACATACACTACACCACACCACACATACCACATATACCAGGCACCACACATAACTCCCACCACATACTCTCCACACATAGCCCC 
CAACACCACACATATAATTACCCACTGCACACACAACACATTTATCCCACATTTCACATAACCCCCAGTACCACATGCCACACGTA 
CCACATCTTACATGCCACACACCATGCACCACATATCACACCATACATGCTTCCTTTGTGTACCACATATATAACATCACACATAC 
CACATACACACTCCATACCATATATCATGCTACACATACATGTACACACTACGTACTCAGTCCATAAACACTGCACACATCACACA 
45 AACCCCATGTGTAGCACACAGCCACACCACCACCACATCTCACCTATACCAAATACCTACATCACAAGTCACCCACACTACAAATT 

GCCCACACCGTAAAAGTACCACCCAATGCCATGTGCGCACAAACCCTACAAACTTAAGACACTTACCTCAGGTGCTTTACGAACAG 
CATAAGCAAATTGCTTTTACCAAGCGGGGTTCCTAAGCAAGCACCTGTACATTTTTGGGTCCCCTCATTTAGTCCCTGTTTGGGGT 
ATGGATTCGGGGGGCCCTAAGAGAGCTGAGGAATTGGGGTAGTGGGGACAATGAAAGCTGCTTCCTTTCCGGGCCTCCTGGGTTCT 
GGGCAGCTTCAGGATCTGGGCTCAAAGAAACTTTTGGGGCTCCTTTCTCCTAATGGGGGCCTCTGTGGTGGCCAGGTGGGTGGGGC 
50 TGGGAAAAGGGAGTCCCTGGTACCTCCCTTTCTCAAGGAGGGCAGGGGCACACCAGAAAGTGGTTTCCCATATCCATGACCTTTAA 

GAGTGTCCTCAACCATTGGGGCACTTCCTCATTCTGGTTCTTCAGGGGGTGGGTGTGTTAAAGATCACATGACCCTTATAGTGAGA 
TGCAGAACTGGGTGGGGTGTGCCTAGGGTTCCTGCTGCTCCAATTTAGGAATCCATCATAAATGCAGACAATGATGTCTTGAGAGC 

atcagcctcatccttgagcagtatctttagtcccccccagagtccagagcccagctccctcattcccagggcctgtttcagttcac 

AGTCCTAAGAAGCCACTGATGGCTACATCGTCATCTCTCAAGACTTCCAGGTGCAGTCCCGATTACCTGCATGATGAGGTGCCTGG 
55 GGGCAGAGACAGAGAAAGGGCCTCAAGCTTAGCCTCCCCTCACAGGTAACAGACATGCTTGTACTTGGTCTAAATTCCAGGCTGGC 

CAGGGCCAAATAAGATGCCATCTGAACTAGCAGCTGTCTGGACTAATGGCATGTGACTGATGGGGGAACTCATGAAATCTGAGGCT 
ACGGTATGAGAGAAGTTTCTAGAAGTTGAGGGAAGCTTTGAAAGAGCCCTTGTGGCCAGAGTGCAGACTTGTGGGGACTGTGCAGC 
CCATGGGGATAGGTGGGTCAGAATCCTTCCCAGGAGGCTTAGTAGTCACTAACTTGATGTCAGGAAGAGCCCAGCCCGTGTGCATG 
ACTAAATACCTGACAAAAGCGAGTCAAGGGGAGGTTTTAATTATGGTTCACAGTCTGAGTCTATGAGGAATGCAGCAGGGGCATGC 
60 ACCTATAGTCAGGAAGCAGTGTTGCTCAGTTTGTGTTTCAACATCCCCTCCTCTGGGGGCATCACTGTGTAGCCTTGGCTGGCCTG 

GAATTTTCTAGACTACCACGTCTTCCAGTTCCCAGAAATCCTCCTGACTCTGCTTCCTGAATGCTAGGATTAACGGTGTGTGCCAG 
CCACCATGGCCAACCTCACAGGCATGCCTAGAGGCACATCTCCTAGGTGATTTTAGAGTGTCTTGAGCTGACAATATCTACCATCA 
CATGAAGGTATTTGAGGCAGGTGGCACAAGACAGAAACAACTGTTAGCTTCAGTGAACCCCTAGCTAGGACATGGGTGAAAGAACT 
CTGGGAAACCTGTGGATGGGACGTGCCTGGGCAACTGTGATGCATAGGTCCAGTTCTGGGTCCGCCACCCAGTGCCAGATGGCACA 
65 GTACTGAGGGGGTGGCACCGTCCACTGCTTTTAATGCTCCTTCTCCCTCTCTTTGATTTCTGCACTCAGAAGGAATTGGATAGTTA 

AAGAACCAACAGAGAGTAAGTACCTCTTCACCTCTCTCATGTTTTACAGTGATGCCACATTTAAGTTTACAGGTGCTGTGGTGTGG 
GG TTTGTGG CCAATGTGACCTACATGTTTTC ACCCC CCACCACAAACTTGATCTACAAACAAACAACAAAAG C CCGG AGTTAGTGT 

TTCATGTTCATTCCTTGGTTGTAATACCTCAAGAGTTAGTTGTTCCAGTTGGATTGTAGATTGATACCCAACTGCAGAGGAATGGC 

taaaacaatatggttccatgaaaggcactgagttgcaaaggaaatgcttggccctaagatctacaggtaacacccaagatcctacc 

70 AGCTCTGAATCCAAATCCACAAAGCTGCTCCTGTCCTGGATCTACACAGGCTCTGTTGTGTCATTGTTCCTTAAACTGTTTCACAG 

CTGTTTAAGTAGTGTCGGCATAGTATTAAGTACTGTAAGAAATGTAGAAATGATTCCAAGTCTCCAGGAGGAGGTACATGTAGGTT 
TTCTGCAAACATGTCATTTGATGTCCTCAGGGATCCCCTGCAGATACTAAGGGATGACTCCAGTTGTGCTCCCCAGTTGATGGACA 
TCTGTATACAGATGTGTGTGCGTGCATGTGGATGCGTTCATATACACCTAAATACATGGAGTTGTCGGCGGCTAGAATTGAAAACA 
CTTGAGTAGAAAGCAAATTTAAGTCCGCAGGGCTTGTCCACTAGTCTGCAGCCAGGTGGGTAGGCACAGGTGCTTCCGGAACACGA 

75 gactggcatgttcctgtcttatgtatgtttgtttactttttaattttttaagttaatttattttagagacagaaccttagcatgga 
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TCTCTGGCTAGCCTGGAGTTATGAGACTTACTCTATAGCTCAGGTTGGCCTTGAACTTATGGTGGTTAACCCTCTGTCTCTGCCTG 

ctgagtaccgggactacaggtgtgcttcatcgtgcccactcaattctgtctcagtggcatttttcaattataaaagtaacacttat 
ttatatttgttattcataagctcttggaaatttatttttaaaaattcaagggtctggagagatgcatgggtagttaagagcacttg 
ttcttggaaaggacatgggtttgattcccagcacccgaattgtggctcaggatccctgcagctccagttccagagcatgccatgct 
5 gcctcctcatgcaggtggtgcattggtaacaagccagcaaaacacccatacacatacaataaaacccatccccaggctgggaggta 

ttttagtggacaaagcacatgctgtgcggcatgtacgtaatgcctggcaggcagttgcagtagcctacctataatcccagcactcc 
caaggtgggaaagggagatccttggagcatgctggctagccagtctggctgattcaatgagctcatagtatacttgagaccctgct 
tcaatatatatatatatacacagtgccaagcaataggcgaagacacatggttgacatccatctccaagccccacatgtatgagttg 

CATTCTGTTAACCCTCTGGAGCCTCACCAAGCACTGTATGACCTACATGTTTTTCAGTTTGCTTTnTCTGAAATCAGTTTCTCTG 
10 AGAGGGTTCTCCTGACTGTCAGTCACTGTAGTGGCTTCCTACCATTTGTATGTGTCGTCGTCGTCCCCACCCCCGCCCCCCGGACA 

TTTCCTGATTGTTACTAACAGAAACAAGCCTGTGGCCCTCCAGTTGCATTACCGCTTTGGAGCCGTCCCTGGGATGGTCCAGTTGT 
ATTTCTACTTGATCCAGTGTGAGAGGAAAGCCTGGGACAACAGCACAGGGGGTCATTGATGAGGGAACCAGATGATGATGAATAGA 
GGGTTGGTGAAGTGAGGAGACTCCAGGCCCAAAGTTATAAACTAAAAATCTCTTCAAAAGTCCAGTCTGTGGGGCTGGCATGCTGT 
TGGTAGAATGGTCACTTAGTATGCATGAAGTCCTAGGTTAGATCCTCAGTACTCCATCAACTTGTTCAGGGGTGCAGGCCTAGAAC 
15 CCCAGCACGTGGGAGGTGAAGGCAGGAGGATCACAAGCGCAAGGTCATCTTTGGCTACATAAAGTTCAAGGATAGCTTGGGCTACA 

CTGAGGTCCTGTCTTAGAAAAGAAAAAATGCAACCTGTCACCTGTAACTGAGTAGTGCTAACTCCCTGCCTGGTACCATTCCTTCC 
CCAGGGCAAGTTCTCCCACCCTTGGCCACCCACACACCCTGGCATCATGGCGGGGACAATGCCAGGTGATTTTAAGAGTTCCCAGG 
TTCTGCCTTGGTGGTTGTTATTTGTTGTTATTTTTTGTTGTTTTTCCTGCTCAGTGTTTTGAGCCCAGGTGGAGATTGCTATTTCT 
TTTCTCCCCGTTTGAATGTCTCCCATCAAGCGTGCGTGTGTGCGTGTGTGTGTGTGTGTAGATGGCATGTGAAGGTGGCAGGACCT 
20 GGCTGGCTGGTCCTTCCTGTCCAGCTCAGCTTGGTACATCACATACCTGGTAACAGTAGCTGACAAAATGTAGCACCACGAGGCTG 

GTTTAAACCATTGGGCCATCTTCAGCCAAGCCCCAGGTAGGGCCAGGGAGTGAACCATTTATGAGTGTAGCTGCTTTGTTTTGCCT 
TCTCCTTGGTGGATGGAGGGCAGCCTGCCCTTGCATGGCCTGAAGCTCTGGGGATCTAGGGTGAAGTCTGAGACCCAGACTATACA 
TACCCATAAGTCAGCACTAACAGGGAAGTGACCTGTTGCCATCACAGC 

25 MOUSE SEQUENCE - mRNA 

GAATTCGGCACGAGGCCATCCATGTGTGCCCGTTGCTGAAGGCCTCGGTGGCCCCTGCCCATGAGGATGTGTGCCCCCGTTAGGGG 
GCTGTTCTTGGCCCTGGTGGTAGTGTTGAGAACCGCGGTGGCATTTGCACCTGTGCCTCGGCTCACCTGGGAACATGGAGAGGTAG 
GTCTGGTGCAGTTTCACAAGCCAGGCATCTTTAACTACTCGGCCTTGCTGATGAGTGAGGACAAAGACACTCTGTATGTAGGCGCC 
CGGGAAGCAGTCTTTGCAGTGAATGCGCTGAACATCTCTGAGAAGCAACATGAGGTATATTGGAAGGTCTCTGAAGACAAAAAATC 
30 CAAGTGTGCAGAGAAGGGGAAATCAAAGCAGACGGAATGCCTAAACTACATTCGAGTACTACAGCCACTAAGCAGCACTTCCCTCT 

ATGTGTGTGGGACCAATGCGTTCCAGCCCACCTGTGACCACCTGAACTTGACATCCTTCAAGTTTCTGGGGAAAAGTGAAGATGGC 
AAAGGAAGATGCCCCTTCGACCCCGCCCACAGCTACACATCAGTCATGGTTGGGGGCGAGCTCTACTCTGGGACGTCCTATAATTT 
CTTGGGCAGTGAACCCATCATCTCTCGAAACTCTTCCCACAGTCCCTTGAGGACGGAGTATGCCATCCCGTGGCTGAACGAGCCTA 
GCTTCGTCTTTGCTGACGTGATCCAGAAAAGCCCAGATGGTCCGGAGGGTGAAGATGACAAGGTCTACTTCTTTTTTACGGAGGTA 
35 TCCGTGGAGTACGAATTCGTCTTCAAGTTGATGATCCCGCGAGTTGCCAGGGTGTGCAAGGGCGACCAGGGCGGCCTGCGGACTTT 

GCAAAAAAAGTGGACCTCCTTCCTAAAGGCCAGGCTGATCTGCTCCAAGCCAGACAGTGGCCTGGTCTTCAACATACTTCAGGATG 
TGTTTGTGCTGAGGGCCCCGGGCCTCAAGGAGCCTGTGTTCTATGCGGTCTTCACCCCACAGCTGAACAATGTGGGTCTGTCAGCG 
GTGTGCGCCTACACACTGGCCACGGTGGAGGCAGrCTTCTCCCGTGGAAAGTACATGCAGAGTGCCACAGTGGAGCAGTCTCACAC 
CAAGTGGGTGCGCTACAATGGCCCAGTGCCCACTCCCCGACCTGGAGCGTGTATCGACAGTGAGGCCCGGGCAGCCAACTACACCA 
40 GCTCCTTGAATCTCCCAGACAAAACACTGCAGTTTGTAAAAGACCACCCTTTGATGGATGACTCAGTGACCCCGATAGACAACAGA 

CCCAAGCTGATCAAAAAAGATGTAAACTACACCCAGATAGTGGTAGACAGGACCCAGGCCCTGGATGGGACTTTCTACGACGTCAT 
GTTCATCAGCACAGACCGGGGAGCTCTGCATAAAGCAGTCATCCTTACAAAAGAGGTGCATGTCATCGAGGAGACCCAACTCTTCC 
GGGACTTTGAACCGGTCCTAACTCTGCTGCTATCGTCAAAGAAGGGGAGGAAGTTTGTCTATGCAGGCTCCAACTCTGGAGTGGTC 

caagcgcccctggcattctgcgaaaagcacggtagctgtgaagactgtgtgttagcacgggacccctactgtgcctggagcccagc 
45 catcaaggcctgtgttaccctgcaccaggaagaggcctccagcaggggctggattcaggacatgagcggtgacacatcctcatgcc 

tggataagagtaaagaaagtttcaaccagcattttttcaagcacggcggcacagcggaactcaaatgtttccaaaagtccaaccta 
gcccgggtggtatggaagttccagaatggcgagttgaaggccgcaagtcccaagtacggctttgtgggcaggaagcacctgctcat 
cttcaacctgtcggacggagacagcggcgtgtaccagtgcctgtcagaggaaagggtgaggaataaaacggtctcccagctgctgg 

CCAAGCACGTTCTGGAAGTGAAGATGGTACCTCGGACCCCCCCCTCACCTACCTCAGAGGATGTTCAGACAGAAGGTAGTAAGATC 

50 acatccaaaatgccggttggatctacccaggggtcctctccccctaccccggctctgtgggcaacctcccccagagccgccaccct 

acctcccaagtcctcctccggcacatcctgtgaaccaaagatggtcatcaacacggtcccccagctccactcagagaagacggtgt 
atctcaagtccagtgacaaccgcctgctcatgtctctcctcctcttcatctttgtcctcttcctctgcctcttttcctacaactgc 
tacaagggctacctgcccggacagtgcttaaaattccgctcagccctgctgcttggaaagaaaacacccaagtcagacttctctga 
cctggagcagagtgtgaaggagacactggtcgagcctgggagcttctcccagcagaacggcgaccaccccaagccagccctggata 
55 cgggctatgaaacggagcaggacaccatcaccagcaaagtccccacggatcgtgaggactcgcaacggatcgatgaactctctgcc 

cgggacaaaccgtttgatgtcaagtgtgaactgaagtttgcagattcggatgctgacggggactgaggccagcgtgtcccagccca 
tgcccctctgtcttcgtggagagtgttgtgttgagcccattcagtagccgagtcttgtcactctgtgccagcctcagtcctgtgtc 

CCCTTTTTCTCTGGTTT 
60 MOUSE SEQUENCE - CODING 

atgaggatgtgtgcccccgttagggggctgttcttggccctggtggtagtgttgagaaccgcggtggcatttgcacctgtgcctcg 
gctcacctgggaacatggagaggtaggtctggtgcagtttcacaagccaggcatctttaactactcggccttgctgatgagtgagg 
acaaagacactctgtatgtaggcgcccgggaagcagtctttgcagtgaatgcgctgaacatctctgagaagcaacatgaggtatat 
tggaaggtctctgaagacaaaaaatccaagtgtgcagagaaggggaaatcaaagcagacggaatgcctaaactacattcgagtact 
65 acagccactaagcagcacttccctctatgtgtgtgggaccaatgcgttccagcccacctgtgaccacctgaacttgacatccttca 

agtttctggggaaaagtgaagatggcaaaggaagatgccccttcgaccccgcccacagctacacatcagtcatggttgggggcgag 
ctctactctgggacgtcctataatttcttgggcagtgaacccatcatctctcgaaactcttcccacagtcccttgaggacggagta 
tgccatcccgtggctgaacgagcctagcttcgtctttgctgacgtgatccagaaaagcccagatggtccggagggtgaagatgaca 
aggtctacttcttttttacggaggtatccgtggagtacgaattcgtcttcaagttgatgatcccgcgagttgccagggtgtgcaag 
70 ggcgaccagggcggcctgcggactttgcaaaaaaagtggacctccttcctaaaggccaggctgatctgctccaagccagacagtgg 

cctggtcttcaacatacttcaggatgtgtttgtgctgagggccccgggcctcaaggagcctgtgttctatgcggtcttcaccccac 
agctgaacaatgtgggtctgtcagcggtgtgcgcctacacactggccacggtggaggcagtcttctcccgtggaaagtacatgcag 
agtgccacagtggagcagtctcacaccaagtgggtgcgctacaatggcccagtgcccactccccgacctggagcgtgtatcgacag 
tgaggcccgggcagccaactacaccagctccttgaatctcccagacaaaacactgcagtttgtaaaagaccaccctttgatggatg 
75 actcagtgaccccgatagacaacagacccaagctgatcaaaaaagatgtaaactacacccagatagtggtagacaggacccaggcc 
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CTGGATGGGACTTT CTACGACGT CATGTT CAT CAGCAC AG ACCG GGG AG C T CTGCAT AAAGCAG T CATCCT TACAAAAG AGGTG C A 

tgtcatcgaggagacccaactcttccgggactttgaaccggtcctaactctgctgctatcgtcaaagaaggggaggaagtttgtct 
atgcaggctccaactctggagtggtccaagcgcccctggcattctgcgaaaagcacggtagctgtgaagactgtgtgttagcacgg 
gacccctactgtgcctggagcccagccatcaaggcctgtgttaccctgcaccaggaagaggcctccagcaggggctggattcagga 
5 CATGAGCGGTGACACATCCTCATGCCTGGATAAGAGTAAAGAftAGTTTCAACCAGCATTTTTTCAAGCACGGCGGCACAGCGGAAC 

tcaaatgtttccaaaagtccaacctagcccgggtggtatggaagttccagaatggcgagttgaaggccgcaagtcccaagtacggc 

TTTGTGGGCAGGAAGCACCTGCTCATCTTCAACCTGTCGGACGGAGACAGCGGCGTGTACCAGTGCCTGTCAGAGGAAAGGGTGAG 

gaataaaacggtctcccagctgctggccaagcacgttctggaagtgaagatggtacctcggacccccccctcacctacctcagagg 
atgttcagacagaaggtagtaagatcacatccaaaatgccggttggatctacccaggggtcctctccccctaccccggctctgtgg 
10 gcaacctcccccagagccgccaccctacctcccaagtcctcctccggcacatcctgtgaaccaaagatggtcatcaacacggtccc 

ccagctccactcagagaagacggtgtatctcaagtccagtgacaaccgcctgctcatgtctctcctcctcttcatctttgtcctct 
tcctctgcctcttttcctacaactgctacaagggctacctgcccggacagtgcttaaaattccgctcagccctgctgcttggaaag 
aaaacacccaagtcagacttctctgacctggagcagagtgtgaaggagacactggtcgagcctgggagcttctcccagcagaacgg 
cgaccaccccaagccagccctggatacgggctatgaaacggagcaggacaccatcaccagcaaagtccccacggatcgtgaggact 
15 cgcaacggatcgatgaactctctgcccgggacaaaccgtttgatgtcaagtgtgaactgaagtttgcagattcggatgctgacggg 

GACTGA 

HUMAN SEQUENCE * GENOMIC 

cctgacccagtcacctcccaaaggctccctctccagaaaccatcacattggtggttaggatttcaacatctgaatttgggggtaat 
20 ccagacattcagaccatagtatcacctttgaaagacatgacaccaggcatccctttagggccgcagggttaacacagtcctccctg 

aggggctggccagccacttcccagaacaaccccacactgtgcctgggagccagtgtccagtagggagaccgttggcccccttagag 
gtggcagcaggtcaacattaggccagtggaagatgattatttttgctagcactaacctgcttgggcccaaggatgcatgcacacac 
cacacaccctccagaaaagacagtattgtctgtatccaagtctgaagaatagagtgatgtcacacaaatggcatgacagtctgcat 
ctctaccatgctggctgctgcttagaggggtccccactcttcctctgaagggccctgttcgtgccgccactctgcgtgcatcctca 
25 tagcgcttgtcctgccgacattgctgatagatggatgcctgtgttcttcactcccaccgccctctgtctctctccctgggtttccc 

attctgtacatgctgcacccaggggtttgggaagtgggtgagggttagagcatgtctctgagatatcctggctgtggctcgcttgc 
ccctgcagggatgtggcttgagggtgaagtagactggtcctggcagctgccctgctgggtgagtccggcccaacacaggtccaggg 
ctaggcatgtccctgcagagctggagtgttggtctccagggatccattttaattctaggaaaactgaagttggaacaataaactgt 
ttattatgcttgtgacctagacagctcctgaaacccattcctgattcctgatgggataaggccattttatcctcagtttgcaaggc 
30 agtgacatcagcatcctaactggaggtgggagaggggtttctgggggcagaggacatcccagggtggggatactaaggtggccagg 

tactggcagggcatggttggtgagggctgcggtgtcttctgtttcccagcacctggctgcctgcttccagctgggagggaagatgt 
ggtgagtgcgtgtcctccactgtcctggttgtagggcctggagagactctaagctttacctgccccatctgggcaaacccctgaga 
taagaaataagccagaacacgctcccccaggcagtagtttgcatgcagtgaggtcaggggtccaggtaatgactgcctatgttaga 
ttggccagtccacagctgtcaccagagatcccctttcagtttccctgggatgccagccagggcattttaatgccagtgttgcatcc 
35 tgttgctggcagaagcactgacaccttccatgtggtagtgactggtgtcccctctgtaatctaccctagctgccagacagctgatc 

ccaggaaggagccgagacacgggtgactggacagtccccagatggcattttggttcatggttcctgccttacaggacacttgccag 
cagtcactattcacatctaagatgcaacactagatcagaatgtatgttctgcaacagagtgacacatgcacagatgcacatataca 
cacatgcacacacagatgcgcacatacatgtctgcgtacacatacacagatgcgcacacagatgcatgcacgtatgtgcacatata 
gctgtgcacacatacatgtatatgcatacacagatacatatgtatggatatatgtacacaggcagacatgcacaggtgcacacata 
4 0 cattatacacacacatacacagatgcccatg catacacatatgtatacacatgcagagatccaagcagatgcacatgcactcacac 

aggtgtacatatgtatgcacacagacatacacatgcatgtgcagacatgcagacatacacatgtacacaacacacctgtacagatg 
tgtacaaatgtacaaacatggataggtgcacatatctatgcgggttcatgtgcacacatacagaaatacagatgcacatgcgtgca 
catacacagatgcatacacacagatgtacatgtgtccacatatatatatacatacacgcagacatgtatgcacagtggttgctggg 
tactcccattttctctgctgtgatctcctgccttgatttgaagacccctgggggtgggagagctgccttctgacaagtactgacag 
4 5 gcaaaagagtgtggggctcagagcccccttggagttccattctgctgacatttaaagtgggctcgtgcaccctcatgaacagcccc 

AATTACGTGTAAGTAATGAGAGTGACATTTCACAACCCTGrCTTTCTAATGGGCTCCTGTGTCAAGTCATTCTTTCTGAATGCAAA 
GGGCAGCAATTTCACACTGTCAGGGCAAAATGCACATGCAtACAGCTCAGCTCCCAGCGGGATACCTTTGCTTCTCAGAAATGGCG 
AAGAAAGCCAGCAAAATGGCCTTTTTCTCCTTTTGTTTTAATTTAACTATTTAGAGTGAGGTCCTTAATGTAACACCCATCAATGA 
TTATGGAGCCACTGTTCTGAAAGAACTCGCAGGGCCGGCAGATCTGTGTGAGTTGTGGTGTGTGCTTTGCTTAAAGCAACTTTAAA 
50 ATTATATGAAACAATGCATTCTTGTTGAAAAAGGAAAAAAAAACCCTCCAGTGTCACAAAGAAAATGTGCAGCCCCCTCCCCCTCC 

CTGGGAGGAGCAGTATGTGGCATGGGGTCTGTCCTGACCTTTGGCTACTCATGTGGACTGTTTTAAAGGCCATTTGAGAAGAGCAG 
CAGGGCCTGATTTATGCCATCGAGAATCTGGTGTCTGCTGATGAGATCAATACACTGCAGACCTGGATATAAATCCGTGCCAGGAA 
GCCTGGTGGTCAATCATTGTTCTCAGGGCAGGGCCTGGAAGCCAGGTGGGGGTGCCCGTGCCCTGCTGAGCTCTACATGGCAGTAT 
CTGGATTGGTCCAAGGTAAAAGCAATTAAGAAAAAGGTTTCTTTTCAACATAACCAGTTTGAGTAACCGCATAAACAGCACCAGTC 
55 CTGACAGTCCTTCGTAACCATTTAAAGCCACACAGGAGAACCTGCTGGCTTCCACCTGGGCACCTGCTGACACTCCTGGAAATACC 

TTCTCTCAGCCACATTCGTTTGGGGATGGCTTTGCCATCCCTGGGTTTGGTCGTGGATACTATTACAAGATTTGTTTTCAATCTCT 
CTTCACTGGCGATTTTGTTTTGTGGAACTTTCTACTCTTGGCTCCTTACCTTTGTCCTCTCCGGGTCTGGCCCTAGTCTTCTCACT 
GGGATGTTTGTGTTTCTCCTGTTCTACCTCAACTAAGTCAGGGAGGCGTTTTTAGGTCCTTAGGCCAAGTGCTATGAAAACAATAC 
CACAGAGGGGGATGGAGTGTGGGGGTCAGGGGAGGCAAAGGGTGACTGTGGGATGGAGCCAGCCACCAGCAGCTCCTGGGGGTAGA 
60 ACAGTCTGGAAGAGGGAGCAGCAAGTGCCAAGGCTGCAAGGCAGCCTGAGACGGGTGGGGTGCATCGGAGGGAGGGGGCAGGAGTG 

GAGTGGAAGAGGCTGGCCACATTAGGTGCTGGCATTCTGCATTAAATCCTGTGCCACTGCCCAGCACTTCGGCTTTGCGGTGAACA 
ATCCTATTTTTACAGCGTGTTTGAGCCCCCAGATCTGGCTGCCCTAGGGACCCAGGCTCTGCACAGAGTCAGCTCACTCTTCCCGT 
CCTTGGGAGCCTCCCTTCAGGGGGTCGTGTCTTCTGCTTCTGGATCCACTGGGCTGCTTTCCCCAGGCTGTGAGGAACCAGAACAT 
GGATGTCTTTTTAAGGTTAATTCATTTTATGAGAGTAATTAATGCAGGTAATTTTAAAGTGAAGTAGTTCTTCTTTAACTTGAGAG 
65 AGGAAGCAGCACTTGCTTGTCTTGTCCCTTTGTCCCTTCCCTGCTGCCCTGAGACACTGAGTTTCAACTATTTTCACTATTTTGGT 

ATTTTCCTTCAAATTAGATATGCCTACATTTCCTGACTTTCCCATCTTAGATGTTGTGTTATGATGGAAGACAGGATTGTGTTCTC 
TGACTCTTGTCCCCTCCCTTTCCCTCTCTTTCTTCCCCCAGACCTCCAGTGGAGTTAGTTGTAATTTTTGTAATGGGGGCTATGCA 

actgggcagtgataagtacactctggttacatttccattcatgggtcactcttgcttccctggggttaataacttcattttctaat 

CTG TGTATCTGTTCT AATTCATCTT C AGACTCTTTG CCAGAG CC TT AAAATG CATTT CTG AG AACAAAG CCACAGATGC AAT CAGT 
70 AATCCACTGTGCCTTCTCCTGCCCCGCCCCATTGGAGCCTCTGCCTGCTCCCCAGCTCCCCGCTCTCTCTGCCTCTCCTCCACTCG 

CTTCCTAAGAAAGAAGACCTGGGAAGCAGCTCCCTTGTTTTGGTGGAGCAAATCCTGCAGTAGCTTTCTGAGAAAGAAGCTGAGGG 
AGGTAAAACATTTGAGAACTTGTAGGTTTGAAGCAGTGTTCTGTACTGCACTCATACTGATTGATAATTTGACTAGATGGGGAATT 
CTAGGTATGAAGTCATCTTCCCTGGGATTCAAAGGCGTTGCTTTGCTGCCTCCAGTGGGGCACTCAGAGGTAATTTCTTTGTGGCC 
TGTTTCTTTCTGGAAGCCTCATGTAACCCTCCTTTCAGGATGATGTGTCTGGTGTGGGCGGGTTCCTTTCATTCACTGTGCTCCTG 
75 GGCGCTGTTATTCCGAAAGCTCAGGTCCTTCTGTTCTAGTTATTTTCTTTTTATTACTGCTTTAATAATTCCTCATTTTTTTTCCC 
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GGAGCTCCTGCCAGTTCATGTGGGACTCCTGAATGGATCGTCCAGTTGTCTGTTCCCCCTTTTTTCATCTCTGCTACGTGTGTAAC 
TTCTAGGAAACCTCTTTAGTTTACTTTCCAGCCTTTCATTTCTTTCACCACATTTTACTTTTAAGCTTGCTTCCATTTTCCAGGTT 
GTGTTTCTTTGTGACTTCTTCCAGGCCCTGGCTCAACTCTGGTCTGAAATTCAAATCAGTCAGCTCTGGTGGTGTGTGACAGGGTT 
GGTGGTAAACACAGCCACTGTTAAAAATTAAATATGTGGACTTAAAATGAAACAAATTATATTTAAAAAGGTAAAATACTCAGAAC 
5 TCATTCCTTTCTAGTATCGTGTGCATTCTACTGTTATCTGTGTGGTTGCAGTTACTCGCCTCTTGTATCTGAGATGGCAGTGCCAT 

GTGCTGGGTGCTGCTGTGCACCTCTCCCCAGTTCAGCGGCATCATTCTGGGAGCTCGAAAGCAGCATTTACACCACAGAAATCAGC 
GTGTGCTGCAAGCTGGGCACCCCCCACCTTACCCCACCGCCCACCCCCACTGCCCACCCCGTGGAGAGCCAGTTGTTACAGCTTGC 

cagcacaccgttggttactgctcacctattaatagattccaaagtcacctccctcctccatttttatccttaaagttcatatcctt 

TTAGAGTCATTTCATTGGGTTTCCAGAGAGAGTTGAAATAAATCTCTGTGTTCTCCCATCTCCTGGCTCTGGACTCTTAGCCTGGC 
10 CTGACCCCAGCATGCTTATTGGGATACGCAGAGGACTGATTGCAGTTGGGGGATCTAGATAGGAATTAGATCCCATGTAAACCATA 

TCTCTCCAACAGTGATCCAGCATCTTTGGTATTTGACCCGAAATGAACTGGGCCTTGTGGGTCTTGCGTCTCTGCTCCTAGCCCTC 
CGGTGTGGGCACTTACTTCCTTAACGTGTCCAGGCCATGAACCCTCACAGAGGCTGCTTTTGTGACTGGCAAGGAACTCCTAGGCC 
TGTTCCTTGXTGTTACTGATTTTAATAGACTTTATTTTTTAGATCAACTTTAGGTTCATAGAAAAATTGAGAAGGTGGTACAGAGA 
TTTCCCATATGCTCCTTCCCCACACATGCACAGCCCCCTCATTTTCAGAATCCCCCCACAGAGTGGTGCCTTTGCTACAGTCGGTG 
15 AACCCACATAGGTACCTTATCACCCGACATCTGTATCTGGACATTAGGATTGCCAGTTGGTGTTGTACATTCTGTAGGCTCGGACA 

AATGCATACTGACATGTGTCCACCGTGGTAGTATCCCTGCCAGCCTAGTTTCCCTGCCCTAAAAACCCTCTCTCTCCCCAGCCCCT 
GGGAACCACTGATCTTTTTACTGTCTTCATGGTTTTGCCTTTCCCAGAATGTCCTATAGTTGGGATCATGCAGTATGTACTTCTAC 
AGATTGGCTTCTTTCTCTTTAATGATAAGCTTTTAAAGTTCCTCTGTGTCTTTTCATGGCCTAATGGCTTATTTATTTTTAATGCT 
GAGTAACGTTCCCCTGTCTGGATGTAGCGGTTTGTATACCCACTCGCCTGCCCCTGGGCTGTCTCCACGGCTGGCTTCCTGTGTGG 

2 0 TTGGCACGCCTTACCTCTGCAGGCTCCGCATCCGTCTTCAGAGCGCCTTCTCCCATCCCATGGCAGCTCATTGCTGTTTCTTTTGT 

GTGTATGG ACCTTTGCCCAGCTGGGGGACATGCCACG AGAG AGGTTGTTTCTG CTTTATCCTTG CTGTGCACAG CTTGG CACTGGC 
TGGGACCTGGGTCTGGGTGTGGCTTGGAGGAGCCAATGTCAGTTCATTGGGTTTCACTGGGCTGGGACTGCAGCACATGGACCAGG 
CCACTGGTGTCCTTGCTGCATGCATGACAAGAACCCTCTCCAAGGCCCTGCCTGCCGCAGGCCTGCCTCCTCCTCCTCCTCCTCTA 
GTGGCGCGGGAGCCAGTGTGAAGTCTCTCACAATGCGAGTGTGCAGTCCTCTTCTGCTTTAAGGGATGGGGCAGCCTGGCCACGTT 
25 GTCACTTCTGGCTCTCACTGGCTGTATGATGTTTGTCACATGGAACGGGAGAAAGGACGCATCCTTAAAATGCCAGGGGATCATTG 

CTCCAAAAGGAGGGGTAGCTGGTTTTTAATGGGAGCTTTTCTCTTGAGGGACTGTGGATAGCTTGTCACCACTGTTACCATCCTTT 
CTTATGTCTGTCATTGCATGCAATGAGGACTGAGAAGAGCAAGGGCAGCAGGACCCTGGAGGGGCATGGGATGTTTGTGGGTGCCA 
GGCCCTGGGCTGGTTGCTTCCACGCAGCCCCACTCCAGGGCGTGGGTTCTGTGGGGCCAGGACTTGTTTGTTCCAGGCTTAGCAGG 
AGCTCCATTCGTATTTGTCAGAGCAATAAACATTATTATTATCAGATGCTAATTGATTAGTTATATATTAATATGATTTAGCAGAT 

3 0 AATTCTCACAACTTTGTAGGCCAAGTAGGTCAACTTCTGTTTTGCAAACAAAAAGTGACACCATTATGGCAAGGAGCTGCAAATGT 

GCCTGGAATTCAGAAGATCTGAACCTATAATTTATTGAGTCTTCTTCATTGGGAGCCTATGTAGAAACCATTACTGGTTTGGGAGC 
TCAAAGTGGAGCAGCTTTTGGGAGCCACTCCTAATTACCAATCAGTTATACAGAGGAAAAGCCTCTCAGATGAATGAGACTGTGCA 
GTGGGATTTAGACCGGCAACTTCAGAACAGACACATCTGGAAATGTTCTAAGTGGTGTTGACAGGCAGGAGAGACAGCCGTTACAC 
AGCCATGCAGAGGGGCCGAGCCCTGTGTGTTCAGGTGTAGCCAGGACAGTGCAGTGGAGGGAGTGTGGATGAGGAGCAGTTGGATG 
35 GAGGTAGAGTAGGGTTGTCCATGGCCTTGCTGGCCATGATGAAAATGTGGGCCTTATTCTGAGTGATGAGAAGGTGTTGAAACATT 

TCACATGGGGAAAGGATATGATCTGGATTTATGATAAGAGCATGACTTTGGCCACTGCTACTTTGTGGCAGTGGACTGGAGGGAGG 
TTGTGTCAGTTTGGAATGGTATTTGTTGGTAACAAAAATCTGCAAGCAAGTAATTTAAAGATTTTAATAATTTTATTAGCAAGTCT 
GCATAGACTCATAGCCTAGGGTCTCATAGGCTCTTGTGGGTTTCACTTGGCCATTCTTAGAATGAGACTTTTATCTTCATGTTGAC 
AGCATGGCTGCCAGAGCTCCAGCCATCACATTCTAGTTCCAGGCAGCAGCAGGAAGAGAAGGACTGAGGGAATTGCTAGCTGAATC 
40 AGCCTCCTTTAAAGAGCTTTCCTGGAATTGCCATCTAATAAATTCCACATACAGTTTTTTTGGCCAGAACTCTCACCAGAGAAGCT 

GGGAGATATAGTGAGCTGGGCACACTGCCAACCCAAGTAACCTCGGAATTTTGTTAGCGAGGGTGCAGGAACATGGATGCTGGGGC 
AGGAAGCCAGTGATCTCTACCATGGAAGCAAGAGGCCAGGATGAGAGGTGAGCATTGCTCAGATGAGTGATGGTGGTGGAGATGGA 
CAGGAGGAGACAAGCCCCAGATGTGTTTGAGGCTGAGCAGCAGCACCATCTATGGATTGGGGGTGGGGGTGGGGTTAGAGGTAGAT 
GGGGTCGGCCCCTGACTGCTGGTGCTTTTTTTTAGGTGGGGACATGGACTGTAGGAATTGGCTGGAAGCAGAGTGAGGTTCTGTTT 
45 CGGCTGTGTCTGGCTGGGTGTGGAAGGCGGCATGTGGAGGTGGTAGGGAGGAGTGGGGTTCTAGAGTCTGGAGCTCAGGGGTGTGG 

TTGTTCCATGACCCTCACAGGACTCCTGGATAGAAGGGGGAGCAAGGGACTCAGGGATCCCAGGTTGCTGTTTTGAGTGAACTGTT 
TACAGAAGTGTAATGTGAAAGTGCCCAATCACTGGGTGCCCAGCTCAGGACATTCTCATAGAGTGAACCCAGGGGTGCAGCTGGCC 
CCAGATCAAGGTGCTAGACGCCCTTGGGCCAGTCCTGTGGCGGGTTACGCTGTGGGGCCCAGCAAAGGTACACCAGGACAGTAGCC 
ATGCAGTCATCAGAGAATGTTGGGGACATGAGAGATGGGGCCAGGAGGCCTGTGCATGCCTCTCCCACCACCAGCCCCACAATTTC 
50 ACTAAGCAGCATTAAGCCTGTTCTTTTACTAAGGGCTGTTTCTTACTGGGCAAATCAGAGTGAGTTACCACCATTTCTATGGTGCA 

TAGACTTCTTTAAGTGAGACTGGAAGAGCTAGCAGGGTCCCATTTGGGGCAGGAGGTCAGACACTCCTGCGTGGTGAGGCCTCACG 
TGCGTGTGTTTCTACAGGTGTACATCCGTGCATGTGTGTGTGTACATATGTGTGCGCATATGTTGTGTGrGTGGATGTGTGTGCAC 
TCACATGTACATCTTAGCTCTCTCTGCAGCCTCTGGTTTTTCTGGCCGTTTCCTCGCTGAGCGTTACAAAGGCAGAGTCTCTAAGG 

gaaactgaaacccgagttctcttccttcattttcatctcattaccagctggacacagcagccacacaggaaggaagctgggcagcc 

55 AGCCGGCCATGTGTGTCTGCCGGGTGCCCCACACCAGGTCCCCTCCACGTGTCTGTCCTGTGTTCTGGGCTGGTAGCTGGAGGAGC 

GGGAAGCACTGACTCCTGAAGACCCTGGCTTCGCTTTCCTGTGTCCGTTGGGCTGTCCACTTCTAAGACTCTCTTTGTCCCCCGCT 
GCCTTCCGTATTCCTCAGCAGATGGACCCGGGTGAGGATCCAGGGCAAGCAGAGGGGCTACAGAGCAGTGAGAAGCAGGTCATCAC 
TCACCATGGGTCCTGCCTTTTCTTTCTCATGTCCTTCCAGCATTTCTTCTGAGGCCCTGAAGAAGTATCAAGTGGGCTTTGACATT 
GCGGTGGTGAGAGCGACCCCTCCTCACCTGGAGAACTGGGAAATGTGGATTCTCAGGGACCGCGCTGTTCACGAGCTCCAGGCTGT 
60 GCTGCTGGCCCTGGTCCTGGGGCGCTGAGCCGCATCTGCAATAGCACACTTGCCCGGCCACCTGCTGCCGTGAGCCTTTGCTGCTG 

AAGCCCCTGGGGTCGCCTCTACCTGATGAGGATGTGCACCCCCATTAGGGGGCTGCTCATGGCCCTTGCAGTGATGTTTGGGACAG 
CGATGGCATTTGCACCCATACCCCGGATCACCTGGGAGCACAGAGGTGAGTGACGAAACCTGCAGGGGTGCTGATGGCCTGGGATG 
GGGACCTCACTGCCTGGGATGCTGAGGTGGGTGGCTGGGGACGGGACAGGGACCCCACTTCCTGGGATGCTGAGGCGGGTGGCTGG 
GAACGGGACAGGGACTCCACTTCCTGAGATGCTGAGGTGAGTGGCTGAGGACGGGATGGGGACCCCACTTCCTGGGATGCTGAGGC 
6 5 GGGTGGCTGGGGATGGGATGGGGACCCCACTTCCTGGAATGCTGAGGCGGGTGGCTGGGGACAGGATGGGGACTCCACTTCCTGGG 

ATGCTGAGGCGGGTGGCTGAGGACGGGATGGGGACCCCACTTCCTGGGATGCTGAGGTGAGTGGCTGAGGACGGGACGGGGACCCC 
ACTTCCTGGGATGCTGAGGTGGGTGGCTGGCGATGGGATGGGGACCCCAATTCCTGGGATGCTGAGGCGGGTGACTGGGGATGGGA 
TGGGGACTCCACTTCCTGGGATGCTGAGGCGGGTGGCTGAGGATGGGATGGGGACCCCACTTCCTGGGATGCTGAGGTGAGTGGCT 
GAGAACGGGACAGGGACCCCACTTCCTGGGATGCTGAGGTGGGTGGCTGAGAATGGGACAGGGACCCCACTTCCTGGGATGCTGCG 
70 GTGGGTGGCTGGGGACGGGATGGGGACCCCACTTCCTGGGATGCTGAGGTGAGTGGCTGAGGTCGGGATGGGGACTCCACTTCCTG 

GGATGCTGAGGCGGGTGGCTGGGGACGGGATGGGGACTCCACTTCCTGGGATGCTGAGGCAGGTGGCTGAGGATGCTGGCATGTGA 
TCTGTTGGATTCTCTGCTCTGAGAACTTTTGTCTGAGCAGACAGGCCTACTCAGCTGATCTAAGGGAGAGGCTGTGACAACTGTAG 
ATACTCAGCAAGGCTCGTGCAGACCTCCTGATTTGGTTTCTGAATCTGGGGACCCCTGACAGGAAGCTTCCCTCCCTCGTACCTAG 
T AATGTTCGCGG CGT G CTGCCAAAG C ACCCG CCCC ACTGAGCG TCTG CTCCAG GCGCCTGAGAAGAAC AGTG AGG CATCATAAGG A 



849 




WO 03/008583 



PCT/US01/51291 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



GGATGTGTCTGGGGACCCGGGTTTCTGACTCAGTGGATTGAGAGCTTACACCCTGGGTCCTGAGCAAGGTGTTGCTTGCAGGTGGC 



tgagagctgtcagcaatataggccattgttgtgctgagagagaggacctgctgcctgtgtgcatctctcttccacatgggaaaatt 



acaatcatagcttactgcagcctcaatctcctggacacaagcagtcgtcccaccttggcctcccaaagtgctggggttacaggcgc 

ccgccaccacacctggcccacctgactcttaaataaagcagactcttggtaatatgtaaaaagccaaggtcaaaatgctcaaattg 

ttgtcaggacagttgaagaaacaggtcctaaaaaaaataatgctgatacatttatattattcttaagcagctattgctcaaatctt 

cattttcctaagtagctattgatacagtaacctaataagcaaagagacgtcacttgtttctctgtctataagtttgtggtggtgat 

cactgagaattgcattcgttgatggatatattctccaaaagaaattttgtgaagattttgaagtaaaacattcttttcctgaataa 

gaaaatcctaagtcattgtattcctgtacacctaatctgtggatgacaaggcatgtagaccagagttgggtgggcagagggtggga 

gccatcacaggaagcatctggcagagcagggtttgggattctgggatctgagggagcaggaagggatgtccgactcacagcttcaa 

agtgagcacactggctccgggcttgagctctagggctgtgagtggttcccatgagcacacctgatggctacactgtgggtctggcg 

ttgactgaggccacctccactgtagcagtgcctgttgcagcaacacatggccctcgagacatgactgcacccagacgtgctcattg 

tcactgagacagggacctaggatgtgctcaggtttaaaaatgcttccatcgctcttttcttcctcccactctgaccctgcccttgc 

atcccacagaggtgcacctggtgcagtttcatgagccagacatctacaactactcagccttgctgctgagcgaggacaaggacacc 

ttgtacataggtgcccgggaggcggtcttcactgtgaacgcactcaacatctccgagaagcagcatgaggtacgtcctgggctccc 

ctgcatgtccacatagcccagcttgagtgggcagcctctcctggccccactgtggggctgggggctgacttacctggagcctccat 



actttttattatgaaaaaatctcaaacatacctatgagcagagacagctatgccatgagccctgtgcccactgcagcttatgcaag 

gccgggtgttcagtcttgcctacagtaccctccacctcctggggcattgaggcagatcccgacaccacattcttcatctgggtatc 

tcttactggaaagggccccttgtcgtgcaaataatcaaaaatagcttctccaaaatttatatcatcatacattcagccagtgttca 

tatttcaccgactcttgtggatgatgcttgtttagttggttcaaacgtttagtttgaatcaggttgcaaccacgctgtcccaatcc 

attgcagctggtcaccctgtccattcagtctccgcttctaggagccagcctcggtttccttcctgagaaagctactctgcacagcc 

catcccatgtcccactcttcacattgctcctgattcctcggtgtctttaaacattttaaaaaatcaaaccgaatttaaaatttgat 

tgtagctcactgcagcctcaaactcctgggctcaagtgatcctcttgcctcagcctcctgagtagctgggactgtaagtatgtgcc 

accacacccagccccactcatggtgtctttagcatgcacctctgtcttcacatccccagctgggtgtcagatccaggctcatccct 

ctcagggctgtgaggcgggcttctccatggaggcaggtgttcctcctcctcagtctcggtggcctttgaccagcgaagtctagatg 

ctcttctcatcaaagattgcaaaacgcaatgttctgattctacctctccttctctacttgttagctggaaatcgtataaaagggga 

agtgcccatcaccagctattttggtccgtagaggtcccatttcctttgggaaatgcagaatcgatgcttggaatctttgcctttat 

ttaccagttttcagaataatgagttaatgagtcagtttcccctctgaagggcaagagtgagttttttgattgatttttagtgtcac 

AATGAAGTCATAGATTTAAAGATATTTGCTCTTCTTTGACCCATCACAGTGAAACACCTACCTCATGCTCAAATCGTCGCATtCAT 

ggtcaacagcagcctgtttgggttggctcctgagacctcgcggtgtggggttagttttcttgctctctggaatctgttccaggttc 

acgctggacattttctgcccagatctctttttgttttcatctccagggtctagcttatttctcaatttctgtttgacacataaatg 

agctctgagcattatgctctgaaaacaagtatttggctgggtgctgtggctcacgcatgttatcctaacactgtgggaggtcgagg 

taggcggattacttgagctcaagagtttgagaccagcctgggcaacatggcgaaaccctttctctacaaaaactgcaaaaaatagc 

caggtgtggtggctcaggtcttgggagtctgaggtgcttggaagtctgaagtgggaggatcacttgagcccaggaggtcgaggctg 

cagtgagctgagatcatgccactgcagtccagcctgggcaacagagcgagaccctgtctcaaaaaaacaaaaacaaagtattcagc 

actgtgaggcactctgagcagaaagatgtggtggtctcacctcactcagctcttactcttcgcgtgtctgttaaattctcttcctc 

tgagcgccttcctgaccacacaggctcacactcggtcttgggggaattgtggacagtgtgtttgtgctggccccacaggtgttcag 

tgagagccagacattgctctgttaatgacaccatggtggtccctcggggttggggagaggcttggggacctcttatacttaaaaga 

aaaaaataaagagacccccgccaagcatcagtgaaaatccctgcaaacgtgatcaagagtctgttgaagtgtacgttcccttgtcc 

ttatgcatttcatgcgagttgacgaaatcatctgtactttaaatgctgaaggaagtggctattttaaatgagactctgttccgctt 

ttgtgtgcccctatcaggacttccatttctatgaaatgacactcccttagtactgtgtctgcagcctgggtgctgttcaggaactc 

acagagttagttagaaacctaaagtggggttcctctcctcatactctccctcctagaagccctgtgtgcttcctaacctctgagtc 

ctgacacctgctacaagccttttggtggagaaaaatacattgttactggtttcttttgcatcagttatggaacatcacagagagag 

ggggcattttggggaaggtgaggcagagatagatatagaaaccttcccttttgtcttatgttgctttctattctgtgggggctttg 

gagggcaaggggctaaggcccccaccccctggaagtttctgatcacgaattgtccctggtttgaaagaagaggtggtaggaacatg 

gatcttactaagatggtgcctgagctgagctggtggtgttagttcatcacttcctcctgctgccaacatgcaagtttaaggaatcg 



TTTT T T T T T T GAGACGGA GTC TTA C T CT G T T GCCC AGG C ACA C GAGGCTGGAG TGC A GTG G TGC GA T C TC G GCT TA CTGC AA CCTT 
CGCCTCCCGGGTTCAAGAGATTCTCCTGCCTCAGCCTCTCGAGTAGCTGGGATTACAGGCGCCCGCCACCACTCCCAGATAATTTT 
TGTATTTTTAGTAAAGATGGAGTTTCACCATGTTGGCCAGQCTGGTCTGGAACTCCTGACCTCAGGTGATCCGCCTGCCTCAGCCT 
CCCAAAGTGCTGGGATCACAGGTGTGAGCCACTGCGCCCGGCCTGTAGAGTCACTTTGAATGGATGGAAAAAAGCCCACTTTGATG 
TTTGAAAATACTTATGGTTTAGGTTTTTGAAAAATAATTTAATTTTCTCCACTTTCACGAGTTTGATTTTTGCTGCTGTTTTATGG 
TGAGTGATGGAACTTTTGGAGCTGGTCTTCCAGACTCCACTGGTTTCAGGATAAGGATCACAGTGAGGATGTTCATGAAGGCCCCA 
GGCTGCTCCCCTGCTCTCTGAACCTCCCTTGCAGTCTGAGAATTGATCATCTCAGGAGAAACCTCTAGGCTCTAAACTCTATCATG 
TGCTTTTAAAATTGTGCATTTTTATACTAGTATCTCTTTAAAAGAATATGCACTGATATGGACTCTATCCCAACAGGTGTATTGGA 
AGGTCTCAGAAGACAAAAAAGCAAAATGTGCAGAAAAGGGGAAATCAAAACAGGTAAATTTCTTTTGCAAGCTACAAAGAATCCCA 
TTCAAGTATTTCTTGGTTGTTTTAATCTACTGAATGCCAGCATGCCTGCAGTGCAGGCCAGCCTTTTCTCCAGGCTCTGTTCATTC 
TGCTGGGCTTGGTTTTGTTGTGATGCGTCTTGGAGCTCATCCCTCTATTCCTGAGTATCAGGATTGGGTTTCTCAAAGCAGGTGCC 
AAACATATTTGGCCTTTGAGAAATACTTTTTTAAAGTTTATATGAATTGAATGTATTCAGATGGCCTGAAACTTTGACTACAGAAC 
ACTGGTGAATAGTGAAGCCCACTGGTGAATAGTGCAGAAATTCAGGGTTTGTTCTGCTTCCTTGCACCCAGAGGCCTTAGGCTTGG 
AGGAGTTGCTAGTCATGCAGTTTTTCTCAACCCCTTCGTTGGACTTGCGACAGAGATGCCCCATTTATTCGGCCTGCTGTGCTCAA 
CCTCTTGCAGGAGGGAGCACATGAGTGAGCAAGTGTGGGATCTGGCCAGCTGTTTTGGGTGCCAGCAGGAGCAGGCTTTGTGTGAG 
CCCTGAGGGTGGCACCCAGGTTGGGGTGCCTGTGACCCCCGCAGCCCCAGAGGGTGCGTTACAGTGCTCTCTTATCTCTGCTCTCC 
ATGGACAGTGGTGTGTTATAAGCTCAGTGGGCCCCTTTTCTCATTGTGTGGGACAGCTGTCCTCTGCCAGTGAGGGCAAAGGGCCA 
GTATGACAGCCTTTTTTGGGTACACACACTCAGGGTCCTGAGCTCTTGTCCGGCATCCAAGAAGAATGAGGTTGCATGGACACTTA 
AAGGATGGTGGAGTCAGAGAATTTTGTTTAGTGTTGGAAGTGGCTCTCAGCGGAGATGGGAGCTTGAGAGGGAACAGGACGAGCAA 
ATAATCTTCCCTGAAGTCTGGCC AG CTCTGG CCGGCT C TTCTCC AAAGTTAAGCCATTT CTCCAAAATC CAG CCATC C CT CTG AAG 
TCAAGTCACCTCTCTCTAGTCCAGCACCTTCTCTTCTCTATCAACTGAGTCTGGGCTCTTATAGGCACAGGATGAGGGCAGGGTGG 
GCTGTGGGTAGTTTCGGAAAAGGCAACATCTGATTGTAAAAAGATGTTCAGAAAGAACCAATCGGGAGACGGCGGGCAAACAGGGA 
TAGAAGTTCTCACTCTGGGCTGCGGGTTTTAGGCTTTTTGGCTCACATGTGGGGTTTTGCCAGGGACCTGCCCCTGTCTGCCTAGA 
CTTTCTCTGGCTCCTTTCTCTATCACTGGGACTTTTGGATTCTTGGCACACGTCCGTCCCTTTGGTCCCTCAGGCCCCTCAGTGTG 
GT ACTCATTCAGGGAG C CCTGGG CCG AATACT C ATTC CCGTCTGCAGCTCT AG GTT AC CCTCATCACCCTC TG AGCCATCATGT CC 
CTACCTGGCACTGGGCATTCTTCCTCAATGGTGGTCAAGACAAGCTGAGTTAAAGGCAAAAAAAGAAAGAAAACCCAAAGAAGTCT 
ATGCTAAACTTTCTTAGCAAAATGCTAAACACTTGCACTGAAGTCTTTGTCTCTAAATCCAAAGTTAGATTAGGAAATGAGAGGAA 
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AAGCAGGTGGTGCAGTGTAGCTCCGGTTTCCGGGGGTGTGCAGGTGGGTTGGGGTGAATAGTGAATTACTTCCAACCAGTCTAAAA 
AAGAGAACTCTCCTAATCTGGGATAATTTCAGACTATAGCACATGTAACGCAAGTACTTTTAGCCTAAAATAGTGGGTTCTGAAAT 
GGTATCTTTGTTTTCCTGCTTGGGCCTTTCTGATGCCAAGCCGGGCTCCAGGCTCTCCTAGTGCAGCCACTCCCATGGGGGCTGGA 
CTGGGACCCTGGGTTGGGTAGACCTAGTGTCGCTGTTCCTAGTTCTGTGCAAGTTGGAGGCAGGGTGGGGTCTCCAGAAACAGAGA 
5 GGAAATTCTGTAGGGTGGACACTTCTCCAGGCCTGGCAACAGAACAAGTGGTCCACGTACTTAGCAAGAGTAAAATATATTGCTTT 

CAACAGTGGGTGTCCCAGTAAGATTTGAGGTAAGCATTCATTGAGTTTTTTTTCAGTCACCACATCTTTGCTGAGTATCAATTAGG 
GACTGAAACAAAATCCTGTTTGGCACCTGAACAGCATGTGGACACTGCAGAGACACAATTACTCAGGCCAGTTTCAGCTTTAGGTT 
TGCCTAGGGGTGGGGTTGGGGTCTCAGTGAACCTTCCACTGTACGAGAACAGGCCAGTGTGTGAAGAGGAGTTGCAGAGGGTCTAG 
ATGACAAGACAAGGCTGAGAATGCACACATGCCTCGTTGGCCTGGGGCCACCTGTGAGCTGGTGTTGGTGAATGTGGGTCTGTGCC 
10 CCTGAGATGAACGGCGTGAGCAGTTTGAATAGTGGAGGGCATCTGGGCTGGACGGTTGCTAATGGTGCATTTTTCTTCCCTGCAGA 

CAGAGTGCCTCAACTACATCCGGGTGCTGCAGCCACTCAGCGCCACTTCCCTTTACGTGTGTGGGACCAACGCATTCCAGCCGGCC 
TGTGACCACCTGGTAAGGCTGATGGGCACCTCCCTGTGCTCACGCCAGCCTGGTCAGCAGTTAAAGTAGAAGGGGGCTCAAAGCAG 
ACGTAAAGCTGTCTCCACCCTAAAAAAAAATAGGATTTTCTCAGAGCCAGCTGCAGAAAATGGGGGCAGCTTGTGGCCCCTCTGAA 
AGTCTTGCACAGCTGCTGTCAGGGGCACACAGCCCACTTGGCTCCTCTAAGTTTCGGTGTCCATGGCCAAGGGTGAGGCCTGGGGT 
15 GCAGCTCAAGGTGCTGGGAGCCCTTGGTGCTAGTGCAGAGCATGCCATGGAGGGGCGTGCTGGAAAGTACAGACAGCCTGAACATG 

GCATTGGGGATGTGCTGGGAAGGACAGGTAGCCTGAACATGCTATGGGGTGAGGGGACGTGCTGGAAAGGACAGACAGCCTGGCAG 
CTCTGGGCATCTGGGTCAGGTGGAAAAGTCAGGACTTGCTCCTGGCTTGTGTGTTCTTGGTTGGTGCATCTGTGCTCTGGCTGTGG 
GACCCACCCTTCTGGTCGGCTGTGGTGTGCAGCTTGCTCACTGAACCACTCCTGGGTCCACCCACTCAGGGGCAGCAGGTCAAGTG 
TGCTGAGCACCTTGAGAAGCAAGTCCGGCCTCTGTCCCTCACCGGCTCACATCCTTGACTGCCCAGCCTGGTATCCGGCACCTCCC 
20 CCTGTGTGACGGTCCTTTCTATCCAGATAATCTGATGAGCAATGTGATGATCATCAGAGAGGGAGAAGTAGCATTTTAAATAAGTC 

catgtgaacatggaaaatgaagcacattttctactgtgtatccctggattttaatgagtcctgataaatgtaaaatatgccacagt 
gaaaagcatcatttgctagaaccctaaattaattggaattaaaatattttccaatcttgagtcagagataaatgacaagacaacgt 
atggcctcattagagacttgatgaggaagcctggtatttgcacacagacgtctggggtgagattcatagtaggggtctacccagct 
gcctgtaccacagatgctggcaacgaaacctgatagggggtgggggtgctttggggatagtaagaccctcagtcctcaaagacagt 
25 cgtttgtatttacttttgtgcagaaagtacggttggaccagaaacattttgcacaacaaaggatttttctggctaaactcaatcag 

aagcttaaagttctgtcatttaaacttacattctgtagataggttagctgttgaggttagaggatactgtatttggtttaaattta 

ggctcactgcaacctccatctcctgggttcaagcgattctcctgcctcagcctcccgagtagctggattacaggcatgtgccacca 
cgtctggctaattttgtatttttagtagagatggggtttctccatgttggtcaggctggtcttgaactcctgacctgaggtgatcc 
30 acccgccttggcctcccaaagtgctggtattacaggcatgagccaccacgccccgtcaatttttcctaatatttttaataaaagtt 

ttcacagctgcagaaaagatgtatcacttgtatatcctggcaacctagattgcacaattgggagtgtgtgtgtgcacgtgtctgtg 
tgcctgtgcatgtctatgtgtccacatgtgtgtctgtgtacatatgtgtgcttgctgaactatgacccgtgactcccaaatgcctt 
cacaggcatctcctaagaatagtaacattttcctatgtaacttcagttttatcattatatctaagaaaacgttcaatcattcccca 
gcatcatccagtctccagtccccgttcagatttccccaacagccccgaaacctcctttcaaggtatgctaaatggtcacatccagt 
35 ggggttcacattccctaacctaacaggtgaagagctgtgtgctgctttaactggcctttcaagggtgtcagctgcggccttccacg 

tggtctgagccttcctgctctgcttccgagagcgtgtttccagccagcctcctgcagcagaggtgctgggtgcccttgccccgccg 
tgggccctgcctgtcttcagcatgcccaggctgttggctgcaaagtggcatccccacgcgtgttctgtgtgctctctggttcccgg 
caggctcagcccctctctcgtctgtgctgtccagatgggtttcttctgtcacttgctggattttgcctgtttttctcctggatgcc- 
ctttctcactcgtttgtccacacttctcacatgttcagggatggagacacctcatctgccattctgtaggcatttcccccagtttg 
40 tcacatatttaaccttgccgtattatttccccatgtggaactttccagttctctctgtggttggatctgtgcattgttttcctcat 

gtggctgtgggcactctggccaggtaaagagaggacccccagatggaaacgccagcccctgctctgttttagtacagtgcggttct 

G TTT TT AG T A TTC AGA TGGTT GAT CC A T Cr G GA GTGT G TTTT G GTGGG TGGAG CG A CG TAGAGAT T CT GCCT G T T T A T GT T T TT C T 

GCTTCCTATTTATTGGGTCACCTAGCTGCTTAGAATGCCGTCTTTATTGATGTTAAAATTCTGCTCATGGGCTTCCGATTACATAC 

tgagcacgtcctgtgttgggtttatcctggtggctttccagccctagagccatcagcgttgccatttccattttgcagatgagtaa 
45 attgagggtctgagatcttgagaagcttggccagggcaacggagcaagggcaccaaggtgctgatgtctagacctgagctgagcaa 

cacaagccctggccctagtgggcgggactcctgtagctccacacctatctgctcggccctgttggtcttccgagaagagcaaattt 
gtaaaatgaagtggtacagagacacattgttactatagaaattcagccatctgatgatgtgctctctttttattcaattgtagaac 
ttaacatcctttaagtttctggggaaaaatgaagatggcaaaggaagatgtccctttgacccagcacacagctacacatccgtcat 
ggttggtgagtcctgcccctccagttccttcaccgtgaagattacagtggcatgttaattaccaaacaggatatttggatcttctc 
50 tgaagtgctgtcttccttggctttgtttaaataggagctatccttacaaaaggcacatgtgactgcatagaccctttaacttttga 

attcattgtttgcaaggataatagccgccatggtaaacgtcactttgtatccattgctggctcatgtcatttggataatccccgcg 
tgctgagcagatgctcctgtttgagagtaaggttttgactgagccacatgctgtctgcagtggtctctcacctctgagcaagtggt 
catagcctggtgtgtacccactgttgcatctgccagcattttcctggatgtgggaattccttgctcatgtttacttattgccccat 
gactcttaaaatgcagctgaacatggagcatgaaattatccccatcaaagtgagagcacacctgtggtcctagctactcgggaggc 
55 tcaggcgggaggacaggagtttgagaccagcctgggaaacagcaagaactcatctcaagccaggctcagtggctcatgcctcgatc 

acttgaggtcaggagttcaagaccagctggtcaacagggttaaaccccatctctaccaaaaaatgtaaaaattagccagacatggt 
ggcgcgcacctgtagtccaagctgcttgggaggttgaggcaggagaattgcttgaactgggaggtggaggtggcagtgagccaaga 
tcgcaccactgcactccagcctgggtgacagagtgagactctgtctcaaaacaaaacaaaaaaacctcatctcgaaaaagaaagaa 
ctagaagacacaggacaccccaaaagttgaggagactgtctttccctttccccaggcagggacttaattgggttataaaggaaaac 
60 accgtgttgaatgtttgtcccagtgttggtgccatagcctgagaggttggttcccttttcctcttttcttctgggcccctgcagat 

ggagaactttattcggggacgtcgtataattttttgggaagtgaacccatcatctcccgaaattcttcccacagtcctctgaggac 
agaatatgcaatcccttggctgaacggtaaggaagagcagtgcaccttagtgggaggtgcgtgtctcctcatgagtgcacacctgt 
tgatctctccttttctgtctctgagccctgggggcccccgagcttgtgttagcccctgtttgtgggggatacttcccaaactgtcc 

AGCAATGGCCAGAGTCCCAGGGCACCTTGTTGGGTGTTTTCACTGGTAACAGAGTACTGTTTTAAGACAGCTCCCCACTAACCCCC 

65 caaaaatggatttgggagactctcataaaattgagaatctgatagtagatggtaaactaagactaatcagatggggacatggtata 

ATTTCCAGAATGATATTAAAGTGTGGCACCAACACTGGTGTGGGACCTGCCTCCGGGCCCAGCCTCTAGTGCCCGGTCAGATGGGC 

TCTGGGTGCCTTGTTGCTGCCAGCAGCACATGTCCGATGTCCGTCTTCAATGTGCAGGAAGAAGCTGGTGGCTGTTCATGGGGGCT 

TTTCTTGTGGGTGCCAGCCAGTAGAGCCTTGGGTTTTGAACCTCTTGACCTTAGGGCAGATCCCAAGACCCCAGATTCAGGGACAG 

TCGGCCATTCCTCAGGGTGGGGCAGGATCTGGTGGTTAGAGTTTGTTTATGTGAAGCATGTGTTGTTTAAACCAGCAAATGCATGC 

70 cttacgtaggtctctgatgctggtaccatctggctccctgccttccagtcaggaggcccagcctcagttcttggggtgaacctggg 

TGGGATGCACTGCAGAACCACTGTCGGGGGCACCTCTCTGAGGCCGAGGAGGTCGGGGTAGGGCACCATCTGGGCTCAGGGCTGTC 

ATCATCCTCAGATCCTGGAGTTTCTGTTTGGATTGTGGCATGTGCACACTCCAGACATCCTTGCAGGGAAGCCCTCAGGCCCCCAA 

ggtagtgttggccggcctcgtgacctcatgggtgcaggcagtcccccagctctgtgttctgggataatcactgtcctctctctgca 

GAGCCTAG'TTTCGTGTTTGCTGACGTGATCCGAAAAAGCCCAGACAGCCCCGACGGCGAGGATGACAGGGTCTACTTCTTCTTCAC 
75 GGAGGTGTCTGTGGAGTATGAGTTTGTGTTCAGGGTGCTGATCCCACGGATAGCAAGAGTGTGCAAGGTGAGTGCCAGGCACTCTG 
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gcttcgcttggcccctgccatggcaatagtgtgcctggatgatgggtggctcctgaccttcgtctcaaatgtcactttccctagca 

ctttattcccttgggcctcagatgcagctctcaatggatcttatttctgggggttgtggggactgagggagtgctggcccccatgt 

GTGACCCATTAGCCTCCTCTTCTCAGGAGGTTCTTTCTTTTAATGCACCCTCTTCAAACCTCTAGCTTATAAAAAGCAAGGCTTTG 
TGGAATGTATTCACCAGAGTCTGTTGGAATTTCACCATTTGGCTCTTAATCTACCTAAGAGTGAAACATTAACCGACAGCTTAAGA 
5 TTAAGAAGAGAGAACCAATACAGAAGTTTGTCAAAACACAAATCTTTAAGTACATTAAAAGGGGAGGGTGCCTTTAAAATGACACA 

CTGTAGGCACAGTGCTCAGCACAAGAGAATGGCCTATGGGCTTGATTACAGGAAATCTCAAGGTTGCTCAGTGGCAGTTTCCAGGA 
GGTGGATTGTCAGGCCTCAGGGGAGCTGGGGGAAACCACATGAAACACAGCCGCCATGTCCCTGGCCAGGAGCTCATCTCGGAGCA 
GGTAGCCATTCGTCTCTCATGGAAATTGGTAGATAGTTCTTGCGTGGCCCTTTCTCATGTAGTCATGACCATCAGGACATCAGAGA 
AG CAGGGTTCCT TTCATGCCTATGG CGCACAAAAGTGGGTGCCTTTGAC ACCGTTC CCTT AACAGCCCCTTG CATAAGG AAG AAGG 
10 TTGGGTGATGTGCACACCTGAGTATCCACCTGGTGCTTTGCTCCCTGCCCAGGCCTTCCGTAGCCAGGGCTCACTGACCAGATCCT 

CCAGCTGCCCCCCAGCCGTGGCTGCCATGCTCCTGTCTTGCAGACCAGGAAACCATCCTATCAACAGTATCAGTGTTGGGGGCAAG 
CCAGTGCCCCTTGAGATGGGGAGGGTGCTGCAGGGCCAGAGCTCCTGGCAGGCGTGCACAGTGCTCAGAATGCTGTCAGAGCAGCA 
CTGGCCAGGGGACTCGAGCCCTCCCCTGCCATCGGGAAGCCAAGGATCAGACTTGCCTTGACCTTGACTTATTACCCAGCACTGAG 
GGTTTGCAGCAGGATCAGTGAGCAGATTCAGCGATGCACAGAGCAGCCACCTCCACCCCCGACAAGTTTCTACAAGTCTTAGGCAC 
15 ACTGCTGTCATCCCCTCTGATCCCTTTTTTTTCCCCATACTTGTTTGAACTCCTGGACTAGGGTGGTTTGAGCTTAGGCCCCACAG 

CTCCTGCCTACCACGCAGGCACACATGAACCCTTCACCTGCTGCCCGTGACCTGAAAGCCACATGAGACCCCTGACGAAAAATGTG 
CTAGAAATTATTCTTTGCTAAAACATCAAGGAGGAAAATGAAGTCCTTTTATCAAAAAGAGAATTTGGGCTCCTGTAATCACACAG 
CAGAGATGAAGGGGGAAC ATTTTCC CTGTGTCCAAAATAAGTAAGG CTGCTTCTATTTCATATT CTTCTGCACTCAGG TTTTGTGG 
TTTCAGTATTTCTCTCCAGACCACACACAGTCATGTGTAGTTTATAATTGTGTCTTGGTCATCGGATCCCTGAAAAGCGTTTATAA 
20 AGAACTTAGGTTCAAAGCACTTTAGCAGATACTTTGGGTAGAAAGGAAGTGAAGGATCTATTCCTTTAAAGGGAGGAAGGTTCACA 

CATTTGCCCAAGACAGGCTGCAGGGCCGGTGGCTGTCCCCTGGAAGGAGGCTGCCGCCACTTGCCCCACCCAGAGCATGTTCATTG 
ATGGGCCCTATGTCAGGAAAGTCACACAATGCCAGGGGCCTTGGCAGTTGGAAGTGTGTGAGCACGGCAGCACCTCTGCGGTTGCA 
GGACTGAATGCTGGGCACAGGCAGGCATGGACGATCAAATGAGCTTTCAGTGAGAGGGCTTTTGTCCGTTTTGTTTTGTGTGTTAA 
CCCAGGAGCGTTCTGGGATCCAAGCTGGAACCTGGACGTGGTGCTGCGGGCCACTCACATAATTGCGGCATCTGTCTCCTGTTGCC 
25 CGAGCTTTGTTTCAGTCAGGCACAGCCGCGCTGTGCTGGGCCATGGAGGGGTGCACCTCTGACCTTAGTGCTTGCTCACAGGGGAT 

CCACTCTCGGCCCACCACGTCTTCTTGTTGGGGTTTTAGGGGGACCAGGGCGGCCTGAGGACCTTGCAGAAGAAATGGACCTCCTT 
CCTGAAAGCCCGACTCATCTGCTCCCGGCCAGACAGCGGCTTGGTCTTCAATGTGCTGCGGGATGTCTTCGTGCTCAGGTCCCCGG 
GCCTGAAGGTGCCTGTGTTCTATGCACTCTTCACCCCACAGCTGTAAGTGCCCTGGGTGGAGTCCCCCTCCTTGCTCCCTTGATGC 
CGCCAGGTGGTCCCGTCACCTCTTTCCCCTCCCCAGGAACAACGTGGGGCTGTCGGCAGTGTGCGCCTACAACCTGTCCACAGCCG 
30 AGGAGGTCTTCTCCCACGGGAAGTACATGCAGAGCACCACAGTGGAGCAGTCCCACACCAAGTGGGTGCGCTATAATGGCCCGGTA 

CCCAAGCCGCGGCCTGGAGCGGTGAGCTGGGGCACTGGGGGCGGGCCGTGCTTTCCCTTCAAGGCCCAGGGCATGGAATCCAGTAC 
AGGCACTGGGGCCTGCTCATGGGCTGGGTACCTGGCCACGCCAAGGCTCTCTGCATTGGGACAGGGACGGCCGATGAGCACAGCTC 
ATCCTTCTTCCCTTTTGCATGTTACGTAACAGCCATTGCTACACTATTGCACAAACAAGAAGGCTGGGGCAGCTGTTTTGCACAAT 
TAACATTGCATAACAATTAGGTCTGTTTCATTTTCAGTTTCTTACAGAGAAACACATGATTCCTTGGCAAAGGCCTCTGCACTGTC 
35 CACTAGTCAACAGGAGTCACATTTTTTCCTCCTAAATATAGTGAACTTTATGTAGAAATTGGGAATTTCCAGGCCGATTCCTTCCC 

TCACATGGGGAAATGGGTGTGACAGGCATGTGCACAGCCCTCTGTGGGGCTGTGACCTACATGGGGTGTCCTGGCCCTCAGAGTTC 
ACTGCAGCACCAGCTCCCTCCCAAGGGCAGCTGTCCCTGACACCATCATGGCTCCTTCTATGCATAGCTTCGTAAAATGTGTTCAC 
TCATGGTCACAGATTTTGGTTTACACACATCAGGGAGCTAGAACAGGAAAAAAGAATCCCTCAGGCTCTTATGCTATTTTAAATTG 
TCCTGGTTTTAGCCATGTTTAGCATTCTTTTCATGAGAAAGCTGCAAATCAGTGTTCTGTTTTTTAATTTCAAAAGCTCAATAAGT 

40 gtttttcacttacaaatagatacaaattccttccctgagtatgtatcgtgaatgcaattctgtcttgcagatgtgttttataactg 

TGTCCTCTGCTGGCTGGGGAGAGGCCACCTTTCCTCATAGTAAAGTTATTCACTGCTACCCTCATTTCAAGGCATGCATTGTGTGG 
TTTCCAGGTTTTGCAGCCCCCCCTGCGTTGGCTGCTTGTGTGGAAGCACCCGTTGCGTGGTGGGACACGAGCACGTTAACAGCGGG 
GATTTTCTCCCTGCAGTGCATCGACAGCGAGGCACGGGCCGCCAACTACACCAGCTCCTTGAATTTGCCAGACAAGACGCTGCAGT 
TCGTTAAAGACCACCCTTTGATGGATGACTCGGTAACCCCAATAGACAACAGGCCCAGGTTAATCAAGAAAGATGTGAACTACACC 
45 CAGATCGTGGTGGACCGGACCCAGGCCCTGGATGGGACTGTCTATGATGTCATGTTTGTCAGCACAGGTGGGTTCCGAGGGCTTGG 

CAGGCTTGACAGTGACAGCACATCTGTGTCCTCTGGTAGGAAAACTGGGAAATCCAATTATXCTTTCGTGAGTAGTTCCATTGCCT 
CCCTCGAGGTGACCTGGGAGGTTTGTGGGAGCGTAAGAAGATTTCTGAGAAGTCACCACACCAGGTGGCTTTCAGATCTGGGACCA 
CCAGGCTACTGGAGGTACTTGTTAAAAATAAAAATGCAAGTCCTGGCCTGTGGCTGGGCTGGGCTGGGGCAGAGGAGTACTGGCCG 
CCGAGGAGTTGGGGCAGTGCCCACGCAGGGGGCAGGTGTGAGCCACCTGGGAGGAGGCGTCAGCCTGGCGTTTCCTGACTGCTGGC 
50 AGAGGACCACGTCCCTGCTTCCTGGCCGAGGAGCCAGGTTTTAGATGTGCCCTGGCATGTGGACTCTGAAATAAGCACTTCTGGAA 

CAGGGACAGGGGCCAGGAGCCACGGTGGCTGGCAGCGCATTGTGGCCTGCCCTTGGAGCCTCCCAGCCAACCTCACATGCCCCCTG 
TCCTCACCGCCTGCCTAGGGCACTTACCAGTGACACCCCGAGGGCTGGTGGAGCATGGGAGCCCCCTCATGTGGCACTTAGCCTCA 
AGTGTAATGTCGACTGTTGGTGAGGATTCTTGGGGTCAACCATGGAACAGTTTATTTTCCTTGGAAAAAAACTGGAATAACCCATA 
ACACTTGGGTTTCCAGTTGTCTGTTTTGCCAAAGCCTTTTCCTTTTTTTGTTTCTAArGCGAAATCATCATTGTTTTCTAAGTATC 
55 TGTGGAGGGAATGACTTGAGAGTGAAGAGTGTGAAGTTTGCCGCTGTGGTCACTGTCCTTGGTTTCTGTGTCTGGGTTAGTGTCAC 

TG AC CTGTAGCTTTGG C C CTGCAG ACCGGGG AG CTCTG CACAAAGCCATCAGCCTCGAG CACG CTG TTCACATCATCGAGGAG ACC 
CAGCTCTTCCAGGACTTTGAGCCAGTCCAGACCCTGCTGCTGTCTTCAAAGAAGGTAAAGTGACGCAGGCAGCTGGACCGGGGGCT 
TCTCCGCTCGGTGGCTTTGATTCTAGGTGACAGGAGAGTTGGCAAGCTGGAGTCGGGCTCCTGGGCAGGCCCCTCTGTCTGTCTGC 
CCTGGGTGAGCCAACCTTCAGAGTTTGACACAGAGCCATTCCGTGAGCTGTGGGATCTGAATTGGGGAAGGCAGGAAGGCAGACCT 
60 GGGGAGACGGGACTTTCTCTTCGAAGTTGCTGGAATGTCATTGAGTTGTTGGTGCAGCTTTACAGGCTGTGGAGAGGTGGGCACTG 

CTCCATGAAGACACCTTTTTATGCCCTGAGCTTGGGGGGTGTGCAGACTGCATCTGTGGGATATGATAGTGATACAGCTGACTCGT 
CACCGTGGAAAATCCACAAGAGAAGTGGTTCGTCTCATCTGTAAAGCTGTCTCCACCTGTGGCTGAGACTCTGGTCTGGCCTGCAA 
TACTCCCAAGCAGCCCTTGGCAGGGGTGGGTGGGCGGGCATCCACGCTGGCCTTTAGGGGGCTGCCTCCCTGGCCCTGGCTCCTAA 
CGGGACCTCCAACCACCTTGTGGGATCCAGGCCCAGTCAGTCCTCTCCTCCCTCAGCTGGGAGCAACAGGCAGAGGAAGAGGGCCC 
65 CTGTCTGGCCGGGTAAGATACCTACCCTTGGCAGGTGCGTATTTGCAAACACCCCTCCAGGTCTTCTGTCCTCTTCCCTCCCCTGT 

ATCCACAAAG CTTGGGAG CCTGGG T CCTTTT ACGTGGTCACCTCCCCTCTGCTAATGGAG AGTT CTCCCTCAGATCTG AAAGGAAA 
AGAGAATGAAATAGCCTGAGCAAGTTATAAG CCACTGGGTACTGGCATCTGTT CACCAG CCTCT CGGTCTCCAGGACACAAAGGG A 
GCCCTGGAGATTTGAAGGGTCGACGCTTTAGCCACTGTGGGGCCTCACCCCAGCCTCGTTGTTGAAAGAAGGGGACCCAGAAGCTC 
TTCTGGGGCCATCGTGCTGTTCAGTGGCCTCAGCCAGACTGGGCAGGCACCTACAACATCTCTAAAATGTGGACTTCTCATTAGAA 
70 TGAAGATTGGGCCCCTGGTGTGGACATTCGTGAGAATGACACTCTGTTCCAAGGGTCACTTAGGGACCCAGGCTGGTGGAGGCTTC 

CAGGGCACATGGGCACTGATCCTCAAAGGCAGAAGGGGGTAGGAAGAGGAGGGCCGCACAGAGGGGGTTACGGGTCAGTGCCCACC 
CGCCATCTCCCAGAACTCGGTCACATGGCCACACCAGGGCAGCTGGCCACACAGGGAGCCTCGCGCCCAGGAGGAGGAGCCAGTGG 
GTTTGGGGAAGCGCTTGCTGGTCCTACTGGACCACCCGACCCGCCTGTCTCTGTAGGAGCCTCCATTCGTGGGGACGTGGCTTAGT 
TGCCTGGACAAGCGGAAATACATCCTGCCTGCCGTGGGGTCCTGTGCCTTCTCCTTGGGCCTCAGTAGGCTCCAGGTGGGGGTGGA 
75 AGGCCCAGCTCCATGGCCATGGCAGCAGGAAGTGGCTGTTCAGTGGTAAAAAGACTGTGCCGCCTGACCCCATCAGGCTCTCTCAC 
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ggtgatcagcaaatggagaaacggccagtaccacgccctccccctgtcctacagctggggaggtgcgctgtgcctccaccctcacc 
tcctctcccctgatgacaagcatggggttttgctttttattttggtaaatacacatcagatgaaatttgccgtcttaaccattttt 
cattgtgcacgtcagtggcattaagaacattcacgttgttttgcagccattaccactgtctgtctgcagggtgcttttcatcttcc 
caaacagaagctttttacctgtgaaatacaaactcttcattttcccctcctccagccctgggcagccgccattctgctttctgttt 
5 ctgtctgggtacctcatatgagtggaatcacacagtatttatccatttgtaactggcttatttcacttaacataaagtcctcaagg 

ttcctccctgctgtagcaggggtcagggttttccaaggctacatactcctctgtcgtatgtgaataccgcattttgtgagtcccgc 
attttgtgtgtgcgttcatcccttgatggacacggttgctcccaccttctggcttctgtgaacagtgctgctgtgaacgtgggtgt 

GCAG AT ACCTCAAGTCCTTGCTTTCCATT CCTTGGG CGCACAC AGCAG ATG CGGTTTGCTCGG CCCTCTCTG AG CCCAC CG AGT AG 
GCTGTGTCTGTATTTTCACCAGGACTCCTTGGGATGCTGAGCTACAGCTAGCGTGGCAGAGGGCAAGGAAGGCACTTAGACAGCTC 
10 AGTTGCCTCTGATCACGTCCACCGTCACTCCAACCTGCCCTCGGGGTCTGACGCGCACACACAGCAGCAGAGACAGAGATGGGAGC 

ATGAGAGCTGCCTGCAAGGGGACAATCCTCAGGCCCAGGGAAGGCGGAGACAGGGGGCGTCGAGGGGCAGGAGTGCACAGGACAGG 
CTTGCTCTCAG CGGGCCT C ACTCATG CTG CCAGGTG CCTGGTCAGG CTTTTTTTCTTTGCCTTT AAAAATTTTG TCTTG AAATAAT 
TTTAAATTTACAGAAGAGTTTTGATGATTGCACAGAAGGATCTTGAGCGCCCCCACCTAGCTCCACATGTCCGATGTCTCACATAG 
CCAGTGTGCATTTATCTGAGCCAAGGTGCTGTCATGGTGCAGTGCGTTACCTGAACCCCAGACCCTGGACCCTCCTACCTCCCGCC 
15 CACCACATTCCTGGCTCAGCACCTCAGGTTGCACTGGACACTGCATCTCCTCGGCTTCTGCTCTGTTCCTGCCTCCCTGACCTCAG 

cactcctggagaggagtagtctggtgttttgtggtgtgtctggtgtattcttgtgattatcttggggtcgtggttttagggggagc 
accaaagagggcgctttctggggatggggcatctgtatgactcgcaccagcgtgatgaccttggtcattctgtccaagtcaccacc 
gtctttttccatgtcgagtgtgtcggggcatgtagtccacactgggggtgggggagagtgagccccacctcccaggggagtcatgt 
gggaaacccccacagtcattcatgcttatttgtagggacagacttggaggctacagaaatgccctgttctcccacccactgacatc 
20 cacattgaccagtgggtcctgcctgcagcagttacagctggctgtcctgacgaccagttcctccttccctgtcccctcttcccttc 

cacagtcatcccttggtctctgtgtggcgtcgtttagtttttaaagcttagtttcatttgggctgcagcccagccccatccgggag 
aagcggaagctggggctgagtctcccgcagggtgcaggaggtggtctggatccccttgggacaggccttgccccccagagcccacc 
ccaccctccacagctaccctcaagcctctctttggggtgaggagtcaggcgggccccacttggccacccagggcaccctgctctgc 
actgcatggtgttcacgccacctcgcaggtgccccctgcgggacccaacaggaccagctgtcccttggaagttacccagcttggct 

2 5 ttgctgccagagaatgtttccgccacctccacaagccgcgcgatgcccgaactgtgatctgggatgtcatcctcaatccttcccac 

aaacgtggctcacacatggcctcatctgcccaggtctctgctgctgctgctgctgtgaggccagcggcgggccaggttccctctgc 

tgtgtattatcacagtttccatccttgggggctttccctttctctcgtgggtctgtgtccgcacagctggatgtgtggcctggggc 

ttcctgtattggcatcagggcctgtgatcttccaaccacactctgaagttgactccgagcgtatcctctgaggatgaaggtcgtgt 

ttcatctgactgtaaaccactaagtcatgtgtaaatttgggaatcttgtattgttaaccaaaaggtgtccccaggctgttgaggca 

3 0 gatgccctgggcagaggctagagagcgcgctccacgggccacctccaggtctgttgcacgcccccgagcttcaggtgggtgcactg 

catgtggggcaccctccttccagctgagttccgttcaaaagcagtcagcagccctggatgcctgtgtgctgggcactgctggtgcc 

aggtgggctgatgggatggacctgaagctggtgtcactgggaaccaagtgtcccagaaggtgggagagtctcacctgccctctgct 

gtgggtgtggctgctctggagctcggaggttgacttcccgtctgtgagctcttcccttttacatatagataagtgaaaagcaaaag 

gcattgttccttttttatgttttgtatcacgatctcctcatcctttgcatgtcgtccgtttggcatccctgttatgttaggcctct 

3 5 gctggatccagaccctcacgagaggctccccgcccacaggtgctcacattctggctcgggggacgaggttgggcttcgaggtggtg 

tgcttcagcctctggctgcagccccttctcacctatagtgaggccgggaagatgaccgggagtgccaggctcatgcatcctctgct 

gcagggaggagatctggaggtggggactgaacagcctccccactggctaagagaaacacgtgcagagaagcgctttgctggagggc 

aggcacctgtgggtgcccagacaggggagagagggatttggacctaaggcccagtgagccctgacatagcacgtggattctgcagg 

aaggtcacagacctgccttgtttgcctctggttctgagtacctctcctccttactgcaatgtcccctgaaggtacactctggctgc 

4 0 TTCCCACACACTGGTGCAGAAGCAGAGGCCATGCTCCTGGATGCCTGCTTGCCTGATGCTAGTTCTTCTCTGTCTCATACACGCAG 

GGCAACAGGTTTGTCTATGCTGGCTCTAACTCGGGCGTGGTCCAGGCCCCGCTGGCCTTCTGTGGGAAGCACGGCACCTGCGAGGA 

CTGTGTGCTGGCGCGGGACCCCTACTGCGCCTGGAGCCCGCCCACAGCGACCTGCGTGGCTCTGCACCAGACCGAGAGCCCCAGCA 

ggtatggggcgggatgcgctgcctggggatgtcccccatgtgtgtgggtgaataacacgtgccggttgttttgcaggggtttgatt 
caggagatgagcggcgatgcttctgtgtgcccgggtgagtgactcctcgacgtcccatttcctttgggagtggcgaggtcttgtag 
45 ccatttcacggtgcttcagttctgtggcatttgtgtgtgttttgtttttctttctccactcggaacagaggtcaagtgttctgtag 

cagactcgtggtcttctctgtctttttttcttgccgaaagagtacttgaagccacttagagtgtatctgcttactgggaagcagtc 
tccttccaaaaccatcctgttttctttctgcttagcttggggctcattaagcaaaacctaagcctgttataaatggggagaaagga 
gcccatgagtgattaatcctcaggcagtgtaagggctggggtggtgtttcccctggggctcccacctgggattcacccgcctgtgg 
atgtctgaaatagcaccacacccagagggaggggtggcatcaggccagatgccccttccccagcagccaccttccagggtgctaaa 
50 ggcagacttgaccctcagttctgtgtcttcctgaccctgacaagacagctgtcatcagactaagaaaggtttaggcagctgggcat 

ggtggtacacgcctgtagtcccagctactagggaggctgaggcaggaggattgcttgtgcccaggggttcaaggctcagtgagctt 
atcatgccactgcactccagcctggggtgacaaagtgagacccagactctaaaaagaaaacaaaagctggccgggcacagtggctc 
atgcctgtaatcccagcattttgggagtctgaggcaagaggatcacttgagctcaggagttcgagactaccctgggcaacgtggtg 
agaccctgtctctacaaaaaatacaaaaattagccaggcctggaggtggtcacctgtagtcccagctactctggagactgaggtgg 
55 gaagatcccttgagctgggggggttgaagctgcagtgagctgtgattgcaccactgcactccagcctgggcaacagagccagaccc 

tgtttcaaaaaaaagaaaaaaaagaaaagtttaggcaggaggagagtgctgagatgcactgaaaggccagtcttccttgcagccat 
tagcagaagcgtctcgtgtctgattcaaagagctgacactaggcacagaactggcctctgctcagcttccccagcctgacgcgttt 
tcttctgggacacgggtgagaaatgggatttctgctgctcagagctgcctccaatttctttgtccccatgggctgtcatccagggc 
tcatctttgctttttggtcacgcatgtctttatctccttagttgttctggaagattccatgttgctacagtgggtgaaactcttgc 
60 gtcatcttgtgggtattttaaagaagttgttaaatagcaaatggggattgttgacgctgtgcacgtttattttgatgttccagata 

aaagtaaaggaagttaccggcagcattttttcaagcacggtggcacagcggaactgaaatgctcccaaaaatccaacctggcccgg 
gtcttttggaagttccagaatggcgtgttgaaggccgagagccccaagtacggtcttatgggcagaaaaaacttgctcatcttcaa 
cttgtcagaaggagacagtggggtgtaccagtgcctgtcagaggagagggttaagaacaaaacggtcttccaagtggtcgccaagc 
acgtcctggaagtgaaggtggttccaaagcccgtagtggcccccaccttgtcagttgttcagacagaaggtagtaggattgccacc 
65 aaagtgttggtggcatccacccaagggtcttctcccccaaccccagccgtgcaggccacctcctccggggccatcacccttcctcc 

caagcctgcgccgaccggcacatcctgcgaaccaaagatcgtcatcaacacggtcccccagctccactcggagaaaaccatgtatc 
ttaagtccagcgacaaccgcctcctcatgtccctcttcctcttcttctttgttctcttcctctgcctctttttctacaactgctat 
aagggatacctgcccagacagtgcttgaaattccgctcggccctactaattgggaagaagaagcccaagtcagatttctgtgaccg 
tgagcagagcctgaaggagacgttagtagagccagggagcttctcccagcagaatggggagcaccccaagccagccctggacaccg 

7 0 GCTATGAGACCGAGCAAGACACCATCACCAGGAAAGfcttTNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

TGACGTCAAGTGTGAGCTGAAGTTCGCTGACTCAGACGCAGATGGAGACTGAGGCCGGCTGTGCATCCCCGCTGGTGCCTCGGCTG 

cgacgtgtccaggccgtggagagttttgtgtttctcctgttcagtatccgagtctcgtgcagtgctgcgtaggttagcccgcatcg 
tgcagacaacctcagtcctcttgtctattttctcttgggttgagcctgtgacttggtttctctttgtccttttggaaaaatgacaa 
gcattgcatcccagtcttgtgttccgaagtcagtcggagtacttgaagaaggcccacgggcggcacggagttcctgagccctttct 
75 gtagtgggggaaaggtggctggacctctgttggctgagaagagcatcccttcagcttcccctccccgtagcagccactaaaagatt 
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atttaattccagattggaaatgacattttagtttatcagattggtaacttatcgcctgttgtccagattggcacgaaccttttctt 

ccacttaattatttttttaggattttgctttgattgtgtttatgtcatgggtcatttttttttagttacagaagcagttgtgttaa 

tatttagaagaagatgtatatcttccagattttgttatatatttggcataaaatacggcttacgttgcttaagattctcagggata 

AACTT CCTTTTGCTAAATG CATTCTTT CTG CTTTT AGAAATGTAGACATAAACACT C CCCGGAGCCC ACTC ACCTTTTTTCTTTTT 
C TTT T TTT T T TTT T A A C T TT A T T CC T TG A G GGAAG C A TTG TT T T TG GA G A G A TTT T CTTTCTGT A CTTCGTTTT A CT TTT C TT T T T 
TTTTAACTTTTACTCTCTCGAAGAAGAGGACCTTCCCACATCCACGAGGTGGGTTTTGAGCAAGGGAAGGTAGCCTGGATGAGCTG 
AGTGGAGCCAGGCTGGCCCAGAGCTGAGATGGGAGTGCGGTACAATCTGGAGCCCACAGCTGTCGGTCAGAACCTCCTGTGAGACA 
GATGGAACCTTCACAAGGGCGCCTTTGGTTCTCTGAACATCTCCTTTCTCTTCTTGCTTCAATTGCATACCCACTGCCTGCCCAGA 
CTTTCTATCCAGCCTCACTGAGCTGCCCACTACTGGAAGGGAACTGGGCCTCGGTGGCCGGGGCCGCGAGCTGTGACCACAGCACC 
CTCAAGCATACGGCGCTGTTCCTGCCACTGTCCTGAAGATGTGAATGGGTGGTACGATTTCAACACTGGTTAATTTCACACTCCAT 

GACAG TCTT ATCTT C CAG CATGATAGGATTTG ACCATTTTGG TGT AAACATTTGTGTTTTAT AAG ATTTAC CTTG TTT TTATTTTT 
CTACTTTGAATTGTATACATTTGGAAAGTACCCAAATAAATGAGAAGCTTCTATCCTTGATTTGGGGAAGACATTCCTTAGCGGAG 
GCTGTGCAGCCTCCCGCCCCTGCATGGCCCAGGCGGGACAGCTGGGCTCGCTCTTTTCTGTCCGTTTCCTGCTGTGTTTTGCCCTC 
TCTGGCCTGTGACGTGCTCCTGGCGACTTCTTCCTCAGTGCCCTCTCTTTTCTGTCCTCTCTGTCTCACAGCCTCGTCTCCTAAGC 
CCCTCCCTCCTCCTGGCTCCTCTTCCCTGTCCTGTCTGGGCCATGTGGGGGACAGGAGGCTTTCCTCTCCCTGGACCCCCTGGCCA 
GCCTCGGGTGCGGGGCCCGACAGCAGCTCGAGGGTCTCCTTGCTGCCGCCCTTCCTGAGTGACCAGGCACAGCACGTGCACGCCCT 
GGGGAACTTCTACCTCTTCTGCCAGGCCACAGGTGAGTTGGGCCCTCTCTGTCCCCTGTGCCCTGTCCATCTGTCTCCTCCCACAG 
GTGGGGGGCGGGCGGGGGCATCCTCCACATCCCTCCACATGTTCCTTTACCTTCCTTATCTGTCCTGGCTGCGTCCCTCGGGTTGA 
GCCGTTTCACGCTTTCATTGTGGGTCCATCCCGAGGGAAACTGTAGACAGTGTGAAGCCACTTCTAGTGTACAGGGGTCAACCAGT 
GTTTTCTGTAAAGGGCTAGArATTTAGGCCTTGTGGGCTGCAGGCTGTGTCACAGCCACTAAGCTCTGCTGTTGTATTGTAAAACC 
AGCCATAGTCAATACACAACGAGTGGTCAGGGCTGTGTGCCAGTAAAACTTTATTTATAAAAATGCACGGTGGGCCAGATTTGCCC 
CAAAGGCCCCAGTTTCCCAACCTGTGGTATATAGGATTGCTTCTCCCTTAAAAAAAAAAAAAATTTCAAGAGACAGGGTCTCCCTC 
TGTCACCAAGGCTGGAGTGCAGTGACACAATCATAGCTCACTGCAGCCCCTGCCTCCTGGGCTTAAGCCATCCTCCTGCCTCAGCC 
TCCAGAGCCAGAGTGCTTCTATTTCTGCTAACAATTTGGAGGTTGATATACGTGGTATTTGGAAATTTTAAAAAATTAAGAGCTTC 
CAGAATGGGAGTTGTTTTAATGACTTGCTTCGTGGTATTTAAAAGCGGAAAAGATTGGCGGGCATAATCCCCCTGCTTTGGGAGGC 
CAAGGCAGGAGGATTGCTTGAAGCCAGGAGTTTCACAGCAGCTTGAGCAACATAGCGAGACCTGATCTCTACCCAAAAATGTGAAA 
AAAACTAACCAGGCTTGGTGGCACGTGCCTTGAGGATTGTTTGAGCCCAGGAGTTTGAGGTTACAGTAAGGTATGATGGTGCCACT 
GCACTCCAGCCTAGATCACAGAACAAGACCCTGTCTCAAAAATCATCATCATTATAAAAACAGAAAAGATTGAGAGACTAGTGTAC 
TCCTCTGGGACCTGGAGGCATTTGCCCTGGATTGGAAAATACTCGGATGGGATATCTGCTCTTGAAAGATAGTAGATGTCCAGAAC 

cacacttcaaagatgtatcctgtgcttcaggcagtgcgtggtagccctggtggcccctgtgttgtcatctgactgatcagtagata 

CAGAAAGAAAGGAAGTGGCCTGTTAGAGCCTGCCCCGGGGGAGGGATGAAGTTAATGAAGAGGAAAAGCAAACCCAATTGCTCTCT 

TTTTAAACATGTTAAACACACTGTCAGTAGCTCCTGAGAGTTTTAAGGTGCTGCCCTCTCCTGTTAAACAAGCTCTGAGAGCCCCA 

ggtggcccatgtctgctgaggccagaatgtcccttggcagccagnnnwnnnnnnnnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnn 

NNNNNN^mNNNNNNNNNNNNNNNN^mNKNNNNNNNNNNNNNN^ICAGCCAGCACTGGACAGGAGAAGCTGCCGGTGAGCATGGAGCA 

CTGTGGAGACGGAGCTTTGCTAGGCTGGCTTGTGTGGTTCCTGCCCTCCACTGGGTGCTACGGACCAAGGGCTGTGCTGAGCCCCC 

TGTGGCCGCTCTCACAGCTGAATGGTGCTCCTCGGCCAGCTAGTTTGCCTTGGTGCAGGCATCCCAGAGGACTTCATGTCTCCATG 

GAGACTGTGTCCTGTCGCAGCACTGGGGTCCTTCAGGCAGACTCAGGAAGCTCCTCCTCGGTGGGGAGGCTGGGAAGCGGGCGGGT 

CTCTATGAACTGGCCGTGGACCCAGGGCTCCTTTGCGGGCAGATGCAGGCAGGCTGTATGGTCAGGCAATGTTGGTTGGTTATTTA 

TTTATTTATTTTTGAGGCAGAGTCTTGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAAGCTTCGCCTC 

CCAGGATCAAGCGATCCTCCTGCATCAGCCCCCCTAGTAGCTGGGATTACAGGCACACCTCACCATGCCCAGCTAATTTTTGTATT 

TTTAGTAGAGACAGGGTTTCGCCATCTTGGCCAGGCTGGTCTCAAACTACTGACCTCAGGGGATCCACCTGCCTTGGCCTCCCAAA 

GTGCTGGGATTACAGGCATGAGCCACCATGCCCGGCTGCTGTTACATTTTTAAATGTGAGGCTCCAGGTGTACCCCCTGTAGCTAG 

GCAGGCATACACACAAGCCCCTGGGGTCAGCAGGGAATGAAAGATGGGTGCCCAGGGAGAAGGGACATCACTGTTACAGCAACAGA 

AACCACCCCAGATATTTCAACCACAGGGCATTTAACACAGGGAATTGGTTACAAAGGTGATAGAAGGGCTGGGAACAGTGGGAAGG 

TGAGGTTTCCATTATCAGCCATGGGCAGGAAGAGTGAAGTGTCAAACACTCAGTCTCACTTGCTGTGCCACCGAGGCTGTGGCCGT 

GTGATCTGCAGCCTCTCCCTGCCCGCCACACTGCCTTCACTGCTGGAGGTCCTACTTGAAGCCACAAAAATGTTTCTTCCrrCCAA 

CTTCCTGTCTCCTGTCAATGACTCCCATGGCCAGACCTAACAGAAAGCTGGCGGTCACAGATGGATATGGGGAATGTAGCTGTGGG 

CTTGCAGCAGTGTGGCCAGGAGTAGTGTGTAGAGGGTAGGGGAGCTGAGGGAGGAGGGCAGTCCTTTGCCAGTGCTCAGGATGGAC 

TGAACAGATTGAGAACTGAGGCCCCCAGCCCTCCGCCACCCCCTTTTCACGTGGTCTTTACTTTCTCTCCAGAGGCATTTGGCCCC 

ATCTGGGACATTCTCGTTCACTTGTTCCACTGAGGCCACAGCCTGCGAAGGCTGTGAGACCTCCCCAGGGAGCACCAGCTTAGGAG 

AGAGTGGCTTCAGCCTTTTCAAGGGTGGGCCX3AGGCCAGGGCATCATGGGCATGCCGTGAACTCAGAGGGGCTGTGGCTGTGAATT 

TCCCGAGTAGGCTCCAGGGTTCTGTTGGGGTCTGTAGATGCTTCCTGCGACAGAGGCCACAGTGTGACTTGCAAGTCCCAGAGACT 

TTCCTGAGGAGAGTGAGTGCCATTTTCTGCCTTGTGGGCCAGGAATGAGCCATTCCAGGTGAGGCCCAGAGCCTGGAGATTGCAAT 

ACAGTGCACTCAAGGCACAGGCCTACCGCTTCTGCCTGTGTCCTCCCCCAGCCACCCAGGGCAGGGCTGCTTTGGAACTTGGCTGG 

GTTTTrCTTTGCTATAATGGCTGTTTTCGTGGTAGCTGTCACAGTGGTTTGGGGGCTGTCTGATTAAAGGGCTAGCAAAGTGTCTT 

TAGAATATGAAACTTAAGAGGACATTCGTGGCATCTTCAGTTCCCCATGCTGCGTCCTGGTGCCTGTAGCTCTGCTGGGTGACCCT 

GTGTCTTGGGGAGCGTCTCACCCCCCAGAGAGGGCTGACTGATGGAAGGTCAGCTGGTCAGGGTTGCACTTGGGGACTGGGTCTGC 

CCCAGAGCTGGTGGAGGCCCATGTGTCACCCAGGAGATGTCCCCACCTGCCCCAACACTTGGCCAGTGCTCAGAAAGTGGCCCCAG 

GGACTTGGCCATCCAGGAGAGGTGAGGGCCCTCTGAGGCCAAAGCGCTTCCTGAAAGGGGATCGGGGTGGGTCTGCACAGGGGAAA 

ACATAGCCTGTGGTGTGTGCAGAGGCTGCCAGGGCACAAGGGCCCAACGTGGGGTGCGGTGGAGGTGATGTGGCCACGTGGGCGGA 

GTAGGGCGGAGAGGCCTGTGTCCTGGGGATGCGAGAGCTTGAGGCCTGGTGGTGGGGTGGAGGCCCACCCTTGTCCTGCACCCAGG 

GGCCTCAGTGCCCATCCAAGGGAGGGACAGGGCCACACCTGTGGGCCTGTGTCAGGAGCTGGGGTGGGAGATTGGCCACCAGTGCC 

ACTCTCCACCTAGACACATTTCATCCCTTCTCCACCACAGTTCTCGCCTCTAGGAAGTGGAATTATCAGTGGAAGATGATACGGAA 

AGATCCACTGATGGCCCTGGCACAGGCCAGCCTTGTCCCTGGGGCAGGATGGGACGGTCCTGAGAAGGCCCTGGGACACCCTAGGG 

GTGTCATAGTGGGAACTATGCCTTTGCAGTGCCCAGGTGAGACAGCACATGGTGTCACCCCAAGCATGGTACCCTGGGCTCAGTGA 

CAAGAGGGGTGGGCAGGTCAGGACTGCACTGCCTTGGGGCCCGTGCCCTGGGAGCCGCTAGCCCTATGATGCCTGAGTACCTGGGG 

GACTGAGTGCATCGGCAGGGCCTGGAGCAGTGGGAGTGGCCGANNNNNNNlJNNNNNNNNNNNNNNin^NNNNNNNlWNNNNNNNNNN 

NNNN^n'JWNNNNNNhntftttJNNNNNNNNNNNNNNNNNNNNkT'JNNNN^^ 

NNNNNNNNNNNNNNNNNNNhn>INNNNNNNtntfNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNimNNNmWNNKNNNNNI'INNNNNNNNNNNNNNNNNNNNNNNNNNNACCAAACACMCCACTCACACATGCACCACACACAGCA 

CAGCATACAACACACATCACACACACACCAATCATACCACTGTTACACACACACCACCACACATACTGCACACACCAAAGCACATA 

CACACCACATAGACACATGCACGCTACCCACACCACACCAATCACATCCACACATACACAACCATACACACACACACACACATTGT 

TGACTTAGGATCGTTTCAACTCACAGTGGGTTTATTGGGATGCAGCCCCGTGGCAAGTGGAGCAGCATGTGTATTGACAAGGGGAG 
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gaaagccgtctggagctggtgaagtaaagttagcatgcagccgagctctgctcgtctgaactgatgaacccaagttcctcatggat 

cactcagaatacagatgggtgaaaaaataaccccaccacccgtgtgccagcacatagcgcatctggcatacaaacgtaaggatcaa 

tagcgatgaatggcgatgggttgtgtctacatgcagatacaaatcatgcacttgtacattagtgtgcacacacagaaacagatcga 

TATAATTTTTTAACCAAAGTGCAGTCTTTACCCrGTCAGGGCCCTGCCTTCACCTCTGCCAGGACTATCTTCCATGTCAAGTTTAG 

5 acccgtgtcattttcaaagctaataatggttcccccatactttaggcagcatttagatatttggatttgggatggccttttatgtt 

ttaactacagtgttagaaatcagagcccttggaaccactgggatcagagggcagcagcagaaggcgcccttggtcctctttgaggg 
gcccagggctccggagagggcccccgttcctagcagccacagtggcctgttggcacgcatgtgtgtgttccagctgctctgtgaca 
tttccctttgtttcagactcttgaaaggccacggccgtcgtgggaattagttgaccttgtgtgttgggccacccttgctggacagg 
acaaggtggtgctatcaactccctgtgctctgaggtccttcgcatgttagatgaggcagcttcaccagaaactatccatgtctctt 

10 CTGTTATCTGGGATAATTCCACGTGCCTTTACAACACAGCTGTCTGGTrACCTGGGGTCTGGAAATGCCCTCGGTGCCTCAGTGGT 

GCCTTCCCACAGGCCCCCCATGGGAGCCAGGCGATGCCTACAGATGCCTCAGTGGTACTTTCTCAGGTCCCTTTGCAGAGAAGAGG 
TTCAGGATTCCTGCCCACATTGATAAGGCGGCTTGGCCAGTAAGTGGCAGGCATGAACAGGTGCATTCCAGAAGCGCTGGGGCTGG 
TCCAGTGCCCTGAGTGGTCTAGAGCATACCAGAGTGAAACGTTAGGCTGCGTCGGCCTGGTGACTGTCAGGGAGATGAGGACTCAG 
AGAAGGGAGCTGTCAGAATTGCTACCTATGTGGCAGGGGTCTCACTCTCTCCTCCCTCCTCTTGGGGCCCCTGGCTACTCTGTGAC 
15 TTCAACAGAGGACAGAAAGGATGACCAACAAGGCCTCAGGGCATACCCCCAGCTGCACTGTCCTTGTCCCCAGAAGGGTCCCCAGA 

gtctgggagggaggaggggccatggccaggattagaaaagaccgtgccccaaggagagagcacagagatgggccagggaagcagtg 

GGATCCTCGGGAAAAGAGGCTGGGAGCAGGTGTCCGGGTGAGGCCCGGGCAGCGGGTACAGGCAGGGACAAGCCAGGAGTCCCATC 
ATGGAAGACATGATGGCCAGCGGCCAGCACTGTGTGCAGAGAATGGCCCCTCTGGGGATGTGCCCGCTGCCCCATTAGTTGCAGGA 
AGGCCACCTGGATGTGAGTTTGGGAGATGGGCTGGCCCCGAGGCAGCCAGCCCTGAGGTCAGAGTGGGCCACATGCATGGGGATGC 
20 CGGGAGGACACAGAGGAGTGCTGCAGGAGATGGCAGTGGGGGCACTTTCCAGGATGGGCCCGAGCAACTCAGTCACTGGGTGGATG 

TCTCACCACCCCTCCAGGCCTTCCTCAGGGCGAGGCCACTGCCCAGAGGGCACCTGGTTTGTCGCAGAGTAGAATCAGCTCCATAT 
TTTGTAATCACATCCACGAAGCTCTGAAGCCATGGTGGTCCTGGCACCAGCTGGCTCCGTTAGAGGCTTGGGGTGGGAGTGAGCAG 
gtgggaggtgccccagtgacaggctgagtgctggagcccaggctgccaacagcctccccagactcctgagttgatgtaataaaccc 

AGCCCTGGTGAATAAACCTGGCCCTTGCTTATACCAAGGTGATCAGTCTTCTCACGACAGTCCTAGCTGTAGGAGAAAGATCATTA 

25 cctacggcatctgccacagcagttaatttgccttcaacttaagctagttgcagtgacaggaagggccagggggaaatatctgtcct 

CAGGACCTCTACCCTAGATCCTTGTAAGCCACAACAACTTCCCTTCTTTGAGGGCGCGACCAGTGTCACCTGGCTCGCCACTGGGA 
AGAGCCAAGGCACATCCAGGTTGGTGGCTGCTGAGCCCCACAGCATCAGACCAGCCTCTTGTCCCCACCCCACAGAGGCCAAGGGG 
GTGATCTGGGAGTAGCACCCCAGCCTGGCCGCTCTCTTGAGGTAACAGGGTTGGATGGTTAGGGAGCTTGGAGCACTGGCCCAAGC 
AAGAAACCAGTGGTGTTTTCAGGAGGCCCTGCTGGGAGATGGAAGACAGCTCCCCACrGGGGGCCTAGGATTCCAGGAGCTCCCCA 
30 GCAGTCCTCCGTGGGACATACGTGGGTTTGCACCTGCTGCCCTGTCCCGCTGAGGGTGCGGTGCTGATGGGGTGGCCCTGCACACT 

GATGGTAACTCTCACTTTCCCTCTCTCTCATGCATTCAGAAAGAGATGGATAGTTTAAAAACGAATACATGGAACGTAAGTACTTC 
TTTAACATCTTTAATGTCTTATGATGATCAAGCATGTATTTAAATAGTATTTACTGATGCCTGTTAGCGGTGGTAAGCACGTGTCT 
GTTTCTGCTCACACCCCAAGAGTGTAGAGCTTTGAGGGTTTTGCAGTCAGTGGTCCCATGATGGGGCGTTGGGTGATTAATCCAAT 
CCAGCTTAGGCCACCCAGATTCTTAGTCTCAAGGGCTTGGTCATGAGAACCTTCCAGAGGCTCCTGTGACTCAGTGACTCCAGTCC 
35 CCTGGGTGGTTCTTGGTGCAGGTCACATGAGGGAGGAGACCGGGCTTTTATAGAACTCACTTCACTGTCTGTTCAAAGAAAAGTGT 

tacttgatcataacagctcaaaaaaatctgtttcttaaaatgagattttacctggatgcccatcagctgggaaagggaatatctat 

tccccagttgatgggcacctagatgtacatagagacatatgtttgtacatctatgtaatatgtacttatatttgtagatagataca 

tgcacaaaaaccaaacctgttcacaagggcttgtccaccaggccagggccagatgggccgccaggcaaaacagttttggagcacct 

4 0 tctgaatttccttgagtttacagaatgtttccttcaaagtaacacttttataaaaaattattattataaaagcaatgcttgtttgt 

tataagtttggaaactccagggaagtataaagaaaaaatttaaacaatcccaaatttaaccatccagaggtagttaccaccagcat 

cccggccatttttgggccatgactatctacgttcacacatgtatacatgggtgtgtacatatatgcacacattcctagatattgtt 

tcacttatttttctgtgttgctgaatattcttcgatggcacttcgaatgagtgacttgtggccccctccttggacatttcccaact 

CCTCACTGATAGAAACAGGG CTTCACTGGG C CC ATCCTTGC CTCGGGACTCATTCCTAGGACTG CCCAG CTAAAGGGTCTG AGCTT 

45 ggtcaagtccttgggaggagcattctctggtgatcctggacagtggggaattgttgaccaagagaccggacaaagatgagcagatg 

ccacagtcagtaaagcagggaaaatgcattactaaagtcagcttcattaaactggcgatcgcttcttttcaaaagtccagcatgtg 
ccacagaaatggaaagctctctggccactactgtcctgcccagggaggggagcgtgggtccacccacaccatttaatacctgtaac 
tggatgcacctctgcccctacacctgagaacaaggccagtttttgtgtgtgcaggtactttggactcttttggctctggaatttgt 
tttacctgctcagtgttctgaactccttccttttcactactaagcattctccatgaagccacacttcattttgtcattgtgagggt 

5 0 gatgggcatctagggcaaatctaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnaccaattcttacgaggtgtcatggtcaagcagaggccatggccggcactggtctaggtggcccatggcccatttggggg 

ccttggtgggcctcgaggaagggcaggtgctggtcagggagccgggtcgctaggcagcaggtgggtgtcaccccagtccacgctgc 

tggggtgcctggcctgatgcaggctgtgcctgagggagacagaagcagcagagtaggctggccggcctccccagccccaccacaag 

caggagcttcagagacagaaggagcacctgcaccccctcacctgccctccagggcctggcctggccctcccagctcaactccag 

55 

HUMAN SEQUENCE - mRNA 

ctgagccgcatctgcaatagcacacttgcccggccacctgctgccgtgagcctttgctgctgaagcccctggggtcgcctctacct 

gatgaggatgtgcacccccattagggggctgctcatggcccttgcagtgatgtttgggacagcgatggcatttgcacccatacccc 

ggatcacctgggagcacagagaggtgcacctggtgcagtttcatgagccagacatctacaactactcagccttgctgctgagcgag 

60 GACAAGGACACCTTGTACATAGGTGCCCGGGAGGCGGTCTTCGCTGTGAACGCACTCAACATCTCCGAGAAGCAGCATGAGGTGTA 

ttggaaggtctcagaagacaaaaaagcaaaatgtgcagaaaaggggaaatcaaaacagacagagtgcctcaactacatccgggtgc 

TGCAGCCACTCAGCGCCACTTCCCTTTACGTGTGTGGGACCAACGCATTCCAGCCGGCCTGTGACCACCTGAACTTAACATCCTTT 

aagtttctggggaaaaatgaagatggcaaaggaagatgtccctttgacccagcacacagctacacatccgtcatggttgatggaga 
actttattcggggacgtcgtataattttttgggaagtgaacccatcatctcccgaaattcttcccacagtcctctgaggacagaat 
65 atgcaatcccttggctgaacgagcctagtttcgtgtttgctgacgtgatccgaaaaagcccagacagccccgacggcgaggatgac 

agggtctacttcttcttcacggaggtgtctgtggagtatgagtttgtgttcagggtgctgatcccacggatagcaagagtgtgcaa 
gggggaccagggcggcctgaggaccttgcagaagaaatggacctccttcctgaaagcccgactcatctgctcccggccagacagcg 
gcttggtcttcaatgtgctgcgggatgtcttcgtgctcaggtccccgggcctgaaggtgcctgtgttctatgcactcttcacccca 
cagctgaacaacgtggggctgtcggcagtgtgcgcctacaacctgtccacagccgaggaggtcttctcccacgggaagtacatgca 
70 gagcaccacagtggagcagtcccacaccaagtgggtgcgctataatggcccggtacccaagccgcggcctggagcgtgcatcgaca 

gcgaggcacgggccgccaactacaccagctccttgaatttgccagacaagacgctgcagttcgttaaagaccaccctttgatggat 
gactcggtaaccccaatagacaacaggcccaggttaatcaagaaagatgtgaactacacccagatcgtggtggaccggacccaggc 
cctggatgggactgtctatgatgtcatgtttgtcagcacagaccggggagctctgcacaaagccatcagcctcgagcacgctgttc 
acatcatcgaggagacccagctcttccaggactttgagccagtccagaccctgctgctgtcttcaaagaagggcaacaggtttgtc 
7 5 tatgctggctctaactcgggcgtggtccaggccccgctggccttctgtgggaagcacggcacctgcgaggactgtgtgctggcgcg 
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GGACCCCTACTGCGCCTGGAGCCCGCCCACAGCGACCTGCGTGGCTCTGCACCAGACCGAGAGCCCCAGCAGGGGTTTGATTCAGG 

agatgagcggcgatgcttctgtgtgcccggataaaagtaaaggaagttaccggcagcattttttcaagcacggtggcacagcggaa 

CTGAAATGCTCCCAAAAATCCAACCTGGCCCGGGTCTTTTGGAAGTTCCAGAATGGCGTGTTGAAGGCCGAGAGCCCCAAGTACGG 
TCTTATGGGCAGAAAAAACTTGCTCATCTTCAACTTGTCAGAAGGAGACAGTGGGGTGTACCAGTGCCTGTCAGAGGAGAGGGTTA 
5 AGAACAAAACGGTCTTCCAAGTGGTCGCCAAGCACGTCCTGGAAGTGAAGGTGGTTCCAAAGCCCGTAGTGGCCCCCACCTTGTCA 

GTTGTTCAGACAGAAGGTAGTAGGATTGCCACCAAAGTGTTGGTGGCATCCACCCAAGGGTCTTCTCCCCCAACCCCAGCCGTGCA 
GGCCACCTCCTCCGGGGCCATCACCCTTCCTCCCAAGCCTGCGCCCACCGGCACATCCTGCGAACCAAAGATCGTCATCAACACGG 
TCCCCCAGCTCCACTCGGAGAAAACCATGTATCTTAAGTCCAGCGACAACCGCCTCCTCATGTCCCTCTTCCTCTTCTTCTTTGTT 
CTCTTCCTCTGCCTCTTTTTCTACAACTGCTATAAGGGATACCTGCCCAGACAGTGCTTGAAATTCCGCTCGGCCCTACTAATTGG 
10 GAAGAAGAAGCCCAAGTCAGATTTCTGTGACCGTGAGCAGAGCCTGAAGGAGACGTTAGTAGAGCCAGGGAGCTTCTCCCAGCAGA 

ATGGGGAGCACCCCAAGCCAGCCCTGGACACCGGCTATGAGACCGAGCAAGACACCATCACCAGCAAAGTCCCCACGGATAGGGAG 
GACTCACAGAGGATCGACGACCTTTCTGCCAGGGACAAGCCCTTTGACGTCAAGTGTGAGCTGAAGTTCGCTGACTCAGACGCAGA 
TGGAGACTGAGGCCGGCTGTGCATCCCCGCTGGTGCCTCGGCTGCGACGTGTCCAGGCGTGGAGAGTTTTGTGTTTCTCCTGTTCA 
GTATCCGAGTCTCGTGCAGTGCTGCGTAGGTTAGCCCGCATCGTGCAGACAACCTCAGTCCTCTTGTCTATTTTCTCTTGGGTTGA 
15 GCCTGTGACTTGGTTTCTCTTTGTCCTTTTGGAAAAATGACAAGCATTGCATCCCAGTCTTGTGTTCCGAAGTCAGTCGGAGTACT 

TGAAGAAGGCCCACGGGCGGCACGGAGTTCCTGAGCCCTTTCTGTAGTGGGGGAAAGGTGGCTGGACCTCTGTTGGCTGAGAAGAG 
CATCCCTTCAGCTTCCCCTCCCCGTAGCAGCCACTAAAAGATTATTTAATTCCAGATTGGAAATGACATTTTAGTTTATCAGATTG 
GTAACTTATCGCCTGTTGTCCAGATTGGCACGAACCTTTTCTTCCACTTAATTATTTTTTTAGGATTTTGCTTTGATTGTGTTTAT 
GTCATGGGTCATTTTTTTTTAGTTACAGAAGCAGTTGTGTTAATATTTAGAAGAAGATGTATATCTTCCAGATTTTGTTATATATT 
2 0 TGGCATAAAATACGGCTTACGTTGCTTAAGATTCTCAGGGATAAACTTCCTTTTGCTAAATGCATTCTTTCTGCTTTTAGAAATGT 

AGACATAAACACTCCCCGGAGCCCACTCACCTTTTTTCTTTTTCTTTTTTTTTTTTTAACTTTATTCCTTGAGGGAAGCATTGTTT 
TTGGAGAGATTTTCTTTCTGTACTTCGTTTTACTTTTCTTTTTTTTTAACTTTTACTCTCTCGAAGAAGAGGACCTTCCCACATCC 
ACGAGGTGGGTTTTGAGCAAGGGAAGGTAGCCTGGATGAGCTGAGTGGAGCCAGGCTGGCCCAGAGCTGAGATGGGAGTGCGGTAC 
AATCTGGAGCCCACAGCTGTCGGTCAGAACCTCCTGTGAGACAGATGGAACCTTCACAAGGGCGCCTTTGGTTCTCTGAACATCTC 

2 5 CTTTCTCTTCTTGCTTCAATTGCTTACCCACTGCCTGCCCAGACTTTCTATCCAGCCTCACTGAGCTGCCCACTACTGGAAGGGAA 

CTGGGCCTCGGTGGCCGGGGCCGCGAGCTGTGACCACAGCACCCTCAAGCATACGGCGCTGTTCCTGCCACTGTCCTGAAGATGTG 

AATGGGTGGTACGATTTCAACACTGGTTAATTTCACACTCCATCTCCCCGCTTTGTAAATACCCATCGGGAAGAGACTTTTTTTCC 

ATGGTGAAGAGCAATAAACTCTGGATGTTTGTGCGCGTGTGTGGACAGTCTTATCTTCCAGCATGATAGGATTTGACCATTTTGGT 

gtaaacatttgtgttttataagatttaccttgtttttatttttctactttgaattgtatacatttggaaagtacccaaataaatga 

3 0 gaagcttctatccttaaaaaaaaaaaaaa 

HUMAN SEQUENCE - CODING 

atgaggatgtgcacccccattagggggctgctcatggcccttgcagtgatgtttgggacagcgatggcatttgcacccataccccg 
gatcacctgggagcacagagaggtgcacctggtgcagtttcatgagccagacatctacaactactcagccttgctgctgagcgagg 
35 acaaggacaccttgtacataggtgcccgggaggcggtcttcgctgtgaacgcactcaacatctccgagaagcagcatgaggtgtat 

tggaaggtctcagaagacaaaaaagcaaaatgtgcagaaaaggggaaatcaaaacagacagagtgcctcaactacatccgggtgct 
gcagccactcagcgccacttccctttacgtgtgtgggaccaacgcattccagccggcctgtgaccacctgaacttaacatccttta 
agtttctggggaaaaatgaagatggcaaaggaagatgtccctttgacccagcacacagctacacatccgtcatggttgatggagaa 
ctttattcggggacgtcgtataattttttgggaagtgaacccatcatctcccgaaattcttcccacagtcctctgaggacagaata 
40 tgcaatcccttggctgaacgagcctagtttcgtgtttgctgacgtgatccgaaaaagcccagacagccccgacggcgaggatgaca 

gggtctacttcttcttcacggaggtgtctgtggagtatgagtttgtgttcagggtgctgatcccacggatagcaagagtgtgcaag 
ggggaccagggcggcctgaggaccttgcagaagaaatggacctccttcctgaaagcccgactcatctgctcccggccagacagcgg 
cttggtcttcaatgtgctgcgggatgtcttcgtgctcaggtccccgggcctgaaggtgcctgtgttctatgcactcttcaccccac 
agctgaacaacgtggggctgtcggcagtgtgcgcctacaacctgtccacagccgaggaggtcttctcccacgggaagtacatgcag 
45 agcaccacagtggagcagtcccacaccaagtgggtgcgctataatggcccggtacccaagccgcggcctggagcgtgcatcgacag 

cgaggcacgggccgccaactacaccagctccttgaatttgccagacaagacgctgcagttcgttaaagaccaccctttgatggatg 
actcggtaaccccaatagacaacaggcccaggttaatcaagaaagatgtgaactacacccagatcgtggtggaccggacccaggcc 
ctggatgggactgtctatgatgtcatgtttgtcagcacagaccggggagctctgcacaaagccatcagcctcgagcacgctgttca 
catcatcgaggagacccagctcttccaggactttgagccagtccagaccctgctgctgtcttcaaagaagggcaacaggtttgtct 
50 atgctggctctaactcgggcgtggtccaggccccgctggccttctgtgggaagcacggcacctgcgaggactgtgtgctggcgcgg 

gacccctactgcgcctggagcccgcccacagcgacctgcgtggctctgcaccagaccgagagccccagcaggggtttgattcagga 
gatgagcggcgatgcttctgtgtgcccggataaaagtaaaggaagttaccggcagcattttttcaagcacggtggcacagcggaac 
tgaaatgctcccaaaaatccaacctggcccgggtcttttggaagttccagaatggcgtgttgaaggccgagagccccaagtacggt 
cttatgggcagaaaaaacttgctcatcttcaacttgtcagaaggagacagtggggtgtaccagtgcctgtcagaggagagggttaa 
55 gaacaaaacggtcttccaagtggtcgccaagcacgtcctggaagtgaaggtggttccaaagcccgtagtggcccccaccttgtcag 

ttgttcagacagaaggtagtaggattgccaccaaagtgttggtggcatccacccaagggtcttctcccccaaccccagccgtgcag 
gccacctcctccggggccatcacccttcctcccaagcctgcgcccaccggcacatcctgcgaaccaaagatcgtcatcaacacggt 
cccccagctccactcggagaaaaccatgtatcttaagtccagcgacaaccgcctcctcatgtccctcttcctcttcttctttgttc 
tcttcctctgcctctttttctacaactgctataagggatacctgcccagacagtgcttgaaattccgctcggccctactaattggg 
60 aagaagaagcccaagtcagatttctgtgaccgtgagcagagcctgaaggagacgttagtagagccagggagcttctcccagcagaa 

tggggagcaccccaagccagccctggacaccggctatgagaccgagcaagacaccatcaccagcaaagtccccacggatagggagg 
actcacagaggatcgacgacctttctgccagggacaagcccttxgacgtcaagtgtgagctgaagttcgctgactcagacgcagat 

ggagactga 
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Table 41 

MOUSE NOMENCLATURE 
ICSGNM Mdm2 

Celera mCG3393 

5 

HUMAN NOMENCLATURE 
HGNC MDM2 

Celera hCG19697 

10 MOUSE SEQUENCE - GENOMIC 

AGGGAGGCAGAGCAGGTGAATCTCTGAGTTCAAGCACAGCCTGGTCCCGACAGCCAGGGCTTTATAGAGAAACCCTGTTACAAAAC 
AAAAACAAATATGTATCAATTTAGAGAGGGTCTAACATAACTAGTGTGGTTTTGCTCTCTCGGGATGGACAATTCTGCTCTTGGGT 
AAAGTGAGAAACTAAAGGCAGCCTAGAGGAAAATGTTTTGCACTCTGTGTTCCAAGCTAGGATCTGGGAGGAGGACGGCTCCATAG 
AGAGCGTGTTAGAGAAATGTCTTTGCGAAGCTGTGTGGGTTTTGTTAGCCAAGCAGTGCGGTGATGGGCCATAAGCCAAACAGTCG 
15 TGTCAGGACAGTAATGGATCTATTCAGCAAAGCAAGTCACACTACTAGAAGCCCTCATTGTTGGTCACCAGATATGGTGACACACA 

TGTTTACTCCTAGCATTCAGGTGACAGAGGTAGGTAGATCTCTGTGAGCCTGAGGCTAGCCTGCTCTACATGGCGAACTCCAAGGC 
AGCCAAGGTTTTTGTAAGTAAGACTCTATCTCAAAATACAAAATAACGCCCCCACCCCCACCCCAAGAAACTGTTGGTCTTTTATA 
GAGAATCCTTGCTCACTCAAACAGCTTTCAGCATAAGAATATTCAAAATTAATTGGCAAGCGCTGCCACCATGGGTGTCCCTAATT 
ACACATACCTTGTCATATTTACGAGTGTGATGAACrTTTAGCCCGTGTCACATACACTGATAGCCATCTCCATAGTGACATGTATT 

2 0 TAGATCACATTACAGTCACGACTCATAGTTTGTTTTTTTAAAATGCTCTTAAAAATTCGACTAAAACAAAAATAAAATAAAATAAA 

ACAAAACAAAGTCAACGCAAGCTTTCCTTTCCTAAAGTCTCTGCTGTGCCCGCAGTTTAGACAGAGTTTCTGTCTTCTGACTGCGC 
TCACTCCACACCAGCCAAGTCCTGGTCCCAGTGAACCAATGTTCTGTCTAAGCAGAAGACGCTGGAGTAGACAAGCCTTCTrTTCA 
TAGACTAGCAAACTACATTCCTTTCAGCCTTAGGTCTGATGGAGGAAATCATTCACGTCAGGAAAGAAGTAAGGCTTTCAAAACAG 
CACACAGAACTTTACTGAACCTTTAATAAAAACATAGGACTAAAAATTACATTCTTTTTTAAAAATTAGGACAAATTTTAATATAC 
25 ATTTATCTTATGTGTGTGTACGTGTATGTGCGCATATGTATATATGTGTGTGTATGTATATGTCTATATACATTTATCTTGTGTGT 

GTACGTGTATGTGTGCATATGTATATGTGTGTGTGTGTGTGTGTGTATTTCTCTGTGTATATATGTATGTATGTGTGTGCATGTAT 
GGATATGTCTGTATGTGTTTGTGTGTATGTATGTGTGTAATGTGTGTATGTATGTATATGTCTGTATGTATGTGTGTGTATGTGTG 
TATGTATGTGTATGTCTATATGTGTTCCTGTGTGTGTATGTGTGTTTGTGTGTATGTGCATGTGCATGTGTGTGTATGTGCATGCT 
CAAAGCAATCATGTGGCAGTCAGAGGAAAACTTGCAAGAGTTAGGCTCCCCTTCAACTATCCAAGCTCTGAGGGTCAGACTTGGGT 

3 0 TGTCAGGTTTGGCAACAAGTACCTTTACTTACTAAGCCATTGTGCTGGCCCTGAATGAGGACAGATTTAAACAAAAAGATTAACTA 

GGCAAACTAAATGATACCTGGAATAGTCAGATGTCCGGGCACCTTAAATTAGAAGTTGAAGCAAGAGAAGGGACTCCAAATGTGCC 

TTTTGGTGCCTCTCTCTGGCTCATAGCAATCCTTTGCCACATATTTATTCATTGATAGGGTCTCACTGTAGACCCTCTTACAGAGA 

GCAGGCTAGCTTCGGACCTTCAGCAGTTAAGAATCCTAAGTAGTGATTTAAGTGAGAAACATCCCTCATAGGCTCATGTCCCCAAT 

GGCTGGTGCTGTTTGGGAAGTGTTTAGGAGGTACGGCCTTGCTGGGGGAAGTCCATCTCTGCGGAGGGATGGCCTTTGAGGGCTTG 

3 5 TAGCCCCACCCTACTCTCTCTTGGCTCTCTCTGCTTCCTGTGTGCTATTGAGATATGATTCCTTCTGCTTCTTACTCCTGCCGCCA 

TGTCTTCCCAACCAGTGTGGACAGCCAGCCCTCTGGAAATGTTAAGCTAAAATATAATATTTTAAATTGCCTTTGGTCATGTTATT 

TTATCACAGAAAAAACAAAGTAGAAATTAATACACTGATCCTCCTGCGTCTGCCTCCCAAGTGTTGGGATTACTGGCTTGTGTCAC 

CATATCAGCTCATCTTTATGAATCTCTGATTTTTGTTTTCAGTACAAGGGTTGAAGCTAGGGCCTCACAAGCAGTAGCTATGCTCT 

CTCCCATTGGGCTGTGTTTCCAACTCCATATTTTTTGTTATTGTTGTTGTTTTTGTTTTTTGTTTTTCGAGGCAGGGTTTTTCTGT 

4 0 ATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTTGAACAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGG 

ATTAAAGGCATGCGCCACCACGCCCAGCTCCAACCCCATATTATTAACCCCACTGATTCAATCATTCATCATTCATCATTCATTCA 
TTCATTTGACTTTTCTATAATGTTTTATAAGAAGCTGCATCATTTCTTCCTTCCAGGCCTCTCTCTCTCTCAAGCCAGGCTCACAC 
CATAGATCTTGGTGGCAGAAGGTCTTGTCCAAAGACTGCGAGTCACACCTGTAGTGAATCCCAAAGCCCCTTGAAGCCATGACATC 
ATCCAGCCCAACATCTGTATGCTGACATCTAATCAGTCAACATGCTGGGACATCTTCACCAATAAGTACTGTAAAAGAACAGAAAG 
45 TCTTTTAAATAAATGTAAAAGATGGATATTTAAGGGAGGAGGGGCAGGAGAGATAGCTCAGCGGTTAAGAGCCCTGACTGCTCTTC 

CAACAGTCCTGAGTTTAATTCCCAGCAACCACATGGTGGCTCACAACTATCTGTAATGGGATCCGATGCCATCCTCTGGTGTGTCT 
GAAGACAGCGATGGTGTACCCACATACATGAAATAAATGGATAAATAAGTAGGCTGGGATGCAGCCCCGGTGATAGATGCCTGCCT 
ACTGTGCACGAAGCCCTGGGCTCATTCCCTCGCTACACATAAAGTCTGTGGTGGTGGCGCATTCCTGAAATCTCAGCACCAGGGAG 
CTCACCGTTGTCCTCAGCTACACGGCAAGCTTGAGGCTGGTCTGGGCACTGTAGGAGCCTTGTCTGACTGAAAAGTTATAAAAATA 

5 0 ACTTTTCAATTAAATAAACATGCAGGGAAAAAAGTCAAAATTCTTCACTTAAACAAAGCTACCAATGGAGATGGATAAACTGCTCA 

GTGACTAGAAACATCTCTCCTCTTGTATAAGGGCCCAAGTCGAGCACACACACACACACACACACACACACACACACCCTTGAAAA 
TAATAATGGTATCATGGTGACACACACCTTTAATCCCAGCAGTCGGGATGCAGAGGCAGGTGAATATCTATGTTCAAGGCAAGCCT 
GGCTTTCACAGTGAGTTCCAAGATAACCAGAATTACATGGTAATAGCCTGTCTCAAAAAAAAAATAGCAGACTTTATTAATATACA 
TATATATGTATATGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGTGTATGTATGTT 
55 TGTCTTCACAGTGCCCTCAATCCACATGTACTTCACAAGAATGTGTGTGGTGCCGTGCTTGCCGTGCACAGACAGGGGCTGTGCTC 

ACCGTGTGCAGGGGCCAGCCAACCTAACAGGCAAGTTTACTAGCTTCAAGCTGCTTCCAACAGAAGTGTTCAAACTCCCTTTCTAA 
CGATGTATTTCTAAGCTGTGTGTGTGGTGGTGCACACCTTTTTTCCCAGCACTCTGGAGGCAGAGGCAGACAGATCTCTGTGAGTT 
TG AGG CC AG C CTG AT CTACAG ATT AGT ACAGTG AAACTG G AGT C AGTGGTGG CTG TGGGTGNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

6 0 NNNIWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnlwR'Jnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNbR^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNN^mNNNNNNNNNNNNNNNNNNNNNN^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNTAGGCGCTACCATTTAACCACCCCT 

65 TGGCTGTCCTGGAACTCACTTTGTAGAACCAGGCTGGCCTCGAACTCAAAAATCCGCCTGCCTCTGCCTCCAAAGTGCTGGGATTA 

AAGGCGTGCGCCACCACGCCTGGCTCATTTGGTCTTTTATTCACTAGTCTACAATGACTTACTTATTGATTGGGTCAAGCACTCAT 
TAAAATGCTAGAATTACATGAATGAACTAATGAAGTTAACTCGTCGAGAGTTTCTCAACTAATATGTGTTCAATCCATGGTCCTTT 
TT CTTATTTCCTTCTTAT AGCACTGGG ATCAAG CCCAGGGACTTGC C CATG CTAGTTAG ATGCT AAGCTACAGT CT CAG CCCAAAA 
CACTAAGCTATGTTCCCAATTCTTTACTCTGTCAGCAGCATGGATTAAGAGCGCTCTGCAAGGCTCTTAGGAGGGTTTCTGTGAGT 
70 TTGAGACCTGCCTGGGTATACTGGGGCTACATAGTGAGACCCTATAGCAAAAAAAAGGGGGGGGGAATGTTAAAGGGTAAACAACA 

AAACAGAAAGCAAGTCCTGCATGCAGCACGCTGTACCACGCCCAGAAAAGTAGAAGGGGTGCTCTTGGTTTACTGACCAGAACAAA 
GCCACACACTAAACGGCTACATGATGACACATGAGAGATGACACTGACTGTACCATATGCTGTGACTCTGACTCACCAAAGGAACA 
TGACTCATAATGTCTTCATCCAATTGTTCATCAGCCAGGCTGCTCTCTCTCTGTCTCTGTCTGTCTCTCTCTCTCTCTCTGTCTCT 
GTCTGTCTCTCTCTGTCTGTCTCTCTCTCTCTGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTTTGTCTCTCTCTTTCTTTGGTT 
75 TTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCAAACTCAGAAATCCGCC 
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TGCTTCTGCCTGCTGGGATTATAGGCGTGCACCACAACTGCCTGGTTCAGTCTGGTCTCTTAAGAATCCAGTTTrGTTTTGTTTTG 

tttttaagatttatttacttattttatgtatgcaaatacaccatcattcttttcagacacaccagaaaaggccatcagatcccatt 
atagatggttgtgagccaccatgtggttgctaggatttgaactcaggacctctggaagagcagttggtggtcttaactgctgagcc 
atctctccagcctccaagaacccagtttcttttcttcaaatgcctcattgcagtttgttattggatagcaatagagagtcagtttc 
5 tcccttccaacacttcaagcttaaaagatcatatgtacatatgttgatcagcctatcatccccccaaaatataagcagtatatttg 
accatggccaaattccatttcaaagtatgtccttcctggttaggcttgcagtagccattcaggaaactagatgaggggtgtactta 
ttacaggccacataggctctatgtagtcataaccagacaagtgactgccgtcatgtttacagaataaagctctagttcagactctc 
ttaactttcaactatgagccgggcgtggtggcatactcctttaatcccagcactcgggaggcagaggcaggcagatttctgagttc 
gaggccagcctggtctacagagtgagtttcaggacagccagggctacacagagaaaccctgtcttgaaaaaccaaaaaaaaaaaaa 

1 o aaaaaaaaaaaccaaaaaaacctttcaactatgaaaaccaaactatgatgaaaaccaaaggtgatttttaaagccaactgccattt 

aataataaataatattcatgcctttatgcgatgcgttagggtttaagcctttaaatagcatagatctgaccagacatgtttaagaa 

ATGTCAAC AG AG CCTG GTG ATGGTGCTCACCTTTGACAG AGGCAGG CAG ATCTCTG AGTTCG AGGCCAGCCTGGT CTATAGAGTTT 
CCAGGATGTCGAGGGATACAAAGGAGAAACTCTGTCTCAGAAAACAAACAAGAGAAAAGTGAGGGGAGACAATGACTATTGTCATT 
CAGGCGTTATTTTTTTTAATCACACGGACTTACTTTTGAAATCACATAAGGTCCCCAGGCTTGGGAACAAACCGCTAGTCAGGCTT 
1 5 TGCTGGGTTTTAGATGGACTCACAACTTTCTAAATCTAAACCTACTAACAAAGAAACTACACACTTCCTCTCACAAAGTCATTTTA 

CAACCAAAGTCTCTCTCTCTCTCTCTTCCCACTTCCTCCCTCTCCCCTCTCCCCTTTTGAGACAGTTCTCATTGTGTGACCCAGGC 
TGTG AACTCCCAG GTT C AAG CAATACTCCTG AGT AGCT AGGAAGAC AGGTGTGCACTGCCATGC CAG CTTT CTGT TTGAG TACTGG 
TTTGTTTGTTTGTTTGTTTTAAAGATTTATTTATTATGTATACATCGTTCTGCCTGCATGTATGCCTGCAGGCCAGAAGAGGGCGT 
CAGGTCTTATCACAGATGGTTGTGAGCCATCATGTGGTTGCTGGGAATTGAACTCAGGACCCCTGGAAGAGCAGTCAGTGCTCTTA 

2 0 ACCGCTGAGCCATCTCTCCAGNNNNNNNNNN^nWNN^WNNNNNNN^INNNNNN^rNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNbmNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNkTttJNNNNNNN^ 

NNN>fltf>ft'JN>rNNNNNNNNNNNN?'INNNNNNNNNNNNNNNNhT'JNNNNNNN^ 

25 NNNNNNNNNNNNNNNNNNNNNNhH'INNNNNNNNl'INNNNNNNNNNNNNNNNNN^ 

jtonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNN^^N^mNNNNNNNN^^^^NNNNNNNN^^^INNNNNNNNNN^^^mNNNN^^^^ 

30 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnwnnnnnnnwnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnj^^ 

nknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>n^NNNNNNNNNNN^ 

35 NNNNNNNNNNNNNNNfcTtn'JNNNNNNI'ttJNWTNNNNNNNl'n'JNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

fTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNlJNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

|'nWJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn'J>JNNNNN^ 

40 NNNNTSn^ffn^KNNNNNNNNNNtn>n^NNNNNNNNNNtn^NNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI’^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNhnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

nnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^ 

4 5 NNNNNNNNl^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'JNNNNNNNNNNNNNNJCJNN^ 

N>WNNNNN]'ftrNNfWNNNNNNNNNNNNNNNNNNNNN^ NNNNNNNNNNNNNNNNNNNNNNNTJNNI^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*nWNNNNNfr^^ 

NNNNNNNNNNNNNNTTAAACGCTGCCCCGTTTCCGCAGCCGTCTGCTGGGCGAGCGGGAGACCGACCGGACACCCCTGGGGGACCC 
50 TCTCGGATCACCGCGCTTCTCCTGCGGGCCTCCAGGTAAGGGACAGCTCGCCGACGTCGTTTTGCATTTGAGAGCTATTGCCGAAA 

GACGTTTTCTGTCTCCTTCGTAAATGCATGTATCTATTTGTCCCTTTTCGTAGATGTTTTATAATTTCAAGTTTTTATCGTGTGTG 
TTGTTGTTTTTTTTCTACTTGTAGGCCAATGTGCAATACCAACATGTCTGTGTCTACCGAGGGTGCTGCAAGCACCTCACAGATTC 
CAGCTTCGGAACAAGAGACTCTGGTTGGTATTTCTGCCTCGAGTGTGTAAATATAGCTTGTTTTACCAGGTAATCGAGGAAACAAA 
ATTGAAACCTGGATTATCGCACAGTCGTTTTAAGTATTTACCTACAAACTCTTAACTTTCTCGATTGCAATTGCATTAGAGAGTGG 
55 TCACTGCGACCTATATTTCCACAGCCCTTCCCCTGACGCAGGCTTTAGAAGTGCACAGTGTGTGGGTGCTGCTGGTTGTGACATGA 

TGTTCTATCACTGTTCTAAATGGTAAACCGAAAGTCATAGAAGCATCCGTGCTTTTTGTGAGGATTTTAGTTATGAGAGGAATGCA 
TAAAATATATAAAGTTCCAGTCTTTGCTCTGTATCTCTTTAAGTTTTCTACTTTATATTAGCATATAAAGGTGTTCTACAGCTTGT 
C AGT AAGTT ACAAAATTACTTTTAATAGCTGCAT AGGATTTG ATAATG CG ATTG AACCT CAG CCTTTAGAATGTGTGTGTATG CAA 
G T ACTGTAC TACTG AG CTGAG CG AC AGTCTC AGGCTCACG ACTACTGGGGG ATGTAAAAGTTG CCCATGTGTTTG AGT AAAGT AAG 
60 GGTGAGGAAGATAGGGAACTAGAATCCTACGTCCTGGTAACCACATTTGATTGCAGACTGCTCACTCTGCTCAGCAGAGGTCATGG 

CCGTCTTCGATCCTGCCAGCACGAATATTGCCAGCCCTCGTTTTCCCTTTCTGATGTAATTTCATACATATTTGTGGAGAATACAT 
GTATGCAAGTTAAGTCAGTTCCTACGGTTACTGCTCTGTGGAGTAAAATGTATTGTTTCAGTGGGCATGTCCCAGATCTCCAGTTA 
AACAGCCTGTTTGTTCTGGGTTTGCCAATGTCTCTCTCTATTTACTCTCGCTCTTCCTTTCCTCCCCCATTTTTTTTTTTGCATAT 
TTTAGTAGCTTGCATAATTTTCAAGTATAGTTAACCTAAGAAATTTTTTTTTACAAGGACTATAATCTGATGTCTGCCCCATTGAA 
6 5 GGTATCAAATTTGTTTATTTTGATAATTTTTGAATTTTCTTGTAATGCTTTGGAGGAATTCTTCCATTTCAAGATTATGCACATAT 

TTAAAGTATTTTCATATAGCATTTTAAAAACCTTTTCCGGGTAGATCTTTATTCAGAACTCTCTTTGTTAAGTGTGAGATTACAGT 
GTTGTGTTTTT AT AGT AG TTT TT AAAATTAACTTTATCTTGTAAGCTTTGAT AAG AAACTGG CTTTC CATTGTAG AGTTTTGATTT 
GAGTTAATTTAATATGCAAAAATGTAGAACTTCTTGCTTTGGCAGTACGTATGTTAAAATTGATACACTAAGGAGAAGGCTAGCAT 
GACTTCTATATGAGTTACATAAGAAAATTAAGCATTAGTAAGTCTTTTTCAGCTGGGCGTGGTGGCGCATGCCTTTAATCCCAGCA 
70 CTTGGGAGGCAGAGGCAGGCAGATCTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAAGGCTACACAGA 

GAAACCCTGTCTAGAAAAAACAAAGAAACAAAAAGTCTTTTTCAAATCTTGTAAGAGTGAATTACTTAATCTGAAAATAAGGTCTT 
AATACCCTTTTTTAAAAAACTGATTTCTATAGGCTGGAGAGATGGCTCAGAGGTTAAGAGCACTGACTGCTCTTCCAGAGGTTCTG 
AGTTCAACTCCCAGCAACTACATGGTGGCTCACAACTGTCTGATGCCCTCCCTCTTCTGGTGTGCAGGTGTACACGCAGACAGAGC 
ACTCATACACAGAATACATAAATAACAGAGTCTTTAAAACTTTTTTCTTTATTTTTGAAATTATACCATTTCTCCTTTCCTTTTCC 
75 TTCTTCCAAAGCCTCCAGTATACCCCTTCTCTCTTTCATGACTTTTTTCATTAATTGTTACATGCCCAGTACATGCTACGTTCCCA 
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gatacagcctgctcagtctgaataatgccatttgtgtatgtatgttttcagggctgaccttttggtattggataaccagtttgtgt 

GCTCTTCTGGAATAAATAACTGAAAAGTGCATTTTAAAATTGTGCTAAAAGTAGTCTTTAAAAAAAGAAAAAGAAAAGAGTGGTGC 
TGGAGAGAGGGCTCAGCAGTTAAGTGCATTTGCTGTTGTTACAGAGGACCCAGGTTGGATCCCCAGAATGGATAAGGTGGCTCAGC 
CCTCTTGTAACTCTAGTTGCAGAGGATCTGATGGCCTCTTTTGGCCTCCAAGGACACTGTTTGCACACGGTGCACTTAAATACATC 
5 AGGTGAAATACCAGTATACATAAAATAATAATAAAAGTCTTCAAATTACCAAAAAAATCCACAGAAGTGGTGGTCTGTGTGGTTAT 

CTCAAACTAAAACAGCTGAGTTTGCAGATACAGAGAGCATAGTCATGTTACATGCCTTCCTTCCCAGTTTCTAAACACrrCTCTCAG 
CTTAGTCAGCTCAGTGTACTTACTGTCCTTGAAGCACTTAATAGTATTTTAAAAATAAACTAAATGCCTTTAAAGGTAGTGGTTAG 
TCCTATTTGTCCTCAGTACTCTGCCATGAGGCCACATTCTAGCCATGTAGACAGAGGCCTGGCACAGTGAGATCTGCAGCCATTGC 
AACAATAGAGCCATACAAAATAACTGTCCTGACAGAGACAGCCGGCCAAGCAGCCAGGAGGGAGCACGACTGCTCTTCAGAGGACC 
10 TGGCTTCCACTCTCAGTACCCACATGGTGGCTCCTAGCCATCTGGAACTCCAATTCCAGGGGTCCAGCACTGTTGTGGTATCCCTG 

GGG ACCAGGG ACACAAGTGGT G CAT GG AAGTAC ATG CAGGCAAAAC ATGCATATGC ATGGAACAG ACAGAAAG C CAGCAGG CT CTC 
CGTGCTGGGCATCCACTAGCTATAGAACACGAGTGAACAGGAGCCTTGATCATCAAAGCTGACGTGCAGGAGTGTCTTTAGAGTAT 
CTGTGGCCGATGGTAACATACTTTGATATCAGACTGACGTGGCTAGAGCAAGCTCAGGGACATTTATCATGGTGTTCCTTGGTATC 
CGTTGTCAGGCTGCCAGGCTGGGCTCACTAGCTGCTTTGTGGGTGACACCTTGTTAGGTAGGTGACAGTTGTCCAGTTTTTATCTT 
15 TTTAAGGATTCATTTCTTATTTTATATATAGGAATGTTTTGCCTGCATGTGTATATGTGTACCATGTGGATGTCTGGTGGCTATAG 

AAACCAGAAGAGGGTGTCGGATCCCTTGGAACCAGAGTTAGATAGTITTGATCTATCATATAGGTTCTGAGAACTAAATTCAGGGT 
CTCTATAAGAGCAACAAGTGGTCTTAACCTCTAAGCCTCAGCCCCArCAACTATTGTCTCACTACTGGGAAAGCTGGATTAGAGTC 
AAATTGTAGCTGGCTACTTGTTTTTATAAATAAAGCTTAATGTTATATATTTACTCTTATAGTTTATGTAGTACTTTTGCTTTTAA 
GTTGGCTAGACATAGAAAAAACACTTTCTGGCTCTTCTGATATTACTGGCATGCTCTTTAAAGATCATTTGTCATTAGTGAGTGTG 
20 TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATATCTAGCCTTT 

GCATGTATTTTAAGTGATAAATAAATGATGCATAAACCACATATAAAGAAAACAATGAGTTGTAGCTGAGGGCTGTGATTGTACTC 
TTTGAATTGTTCATTACCTTGTGACTTTGGTTTCTTTAGCAGTCAGGAATGTGGTATATGATAGATTGGTGATAGGTTTTGCCCTA 
AGATATAGTCTATTCTCCTACATTCTATAAGCTCCCTTTCAGTAGACTGACGGATTTGTACAGTATAGTAAGAGACTGGATCTCAG 
CTAGGTTGTGTGGTGGCAAGCAGATGATGGAGCTGTAGGAAGGAGTCAGTGCTCACTCACACACTCCCCTGTGTGTGTGTGTGTGT 
25 GTGTGTGTGTATTTGTAGCTCCTGCCTGCAGAGACTACAGTGGATGTTGGATTGCCTAGGATGTTGGTAGCTGCCTTTTGGTGGCC 

CTAGGAATCTAGAATTGGGTCCCCTGCAAAGCAGCAAGTGCTTTTAATCTCTCAGCCATCTCTCCAGCATCTTGATACCGTTTTGA 
T CAG AACAAATTG AGTTTGATTATTTG ACATGACACC AGGATTTG ATGACTTC ATGATAATTT C ATAGTAG CTTTTCCCAAAG CAT 
TTTCTGTCCTAACGCTTAGTGGTGTGCACTTGTACTTAGTGTAAAACCCAACTTTCTGAAGTGCAGCTCGGTAACAAATTGTTATA 
AGCACGGCGTTTGCTG CCTG T ATTGGG CTTCTTTCTGG CCATACATAAAGGGCTTGTGC TGTAG AGTATGTTCATGGTG TAACATC 
30 AGCTCTTTTTCTTTTCTTTTACAGGTTAGACCAAAACCATTGCTTTTGAAGTTGTTAAAGTCCGTTGGAGCGCAAAACGACACTTA 

CACTATGAAAGAGGTGAGCAGAACTGAGGGGTGGAGAGCCGATGGCTTCATGGTTACATACAGGCATCTGTGGTGGTTTTTCAAGT 

ttgagtgagattggccatacagattttgtaatgagcaaggacattaagttttgtgatcatttgaactgtaatttgaagctaaaaat 

TCTAATTTACATGAATTTCTTCCTCCTTTCCTTTCTTTGAGACAAGGTCTTTTTTTTAAAAAGATGTATTTATTTATTATATGTGA 

gtacactgtacctgtcttcagacactccagaagagggcatcagatctcattacagatggttgcgagctaccatgtggttgctggga 
35 tttgaacccaagaccttcagaagagcaatcagtactcttaaccagagccatcactagcccctgagacaaagttttactatgtagtc 

ctgactgtcctggaactcactatgtagaccagctggcctcagactcaagagagatccacctgcctctgcctcctgagttctctttt 

CTCTTTTTTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

NNNNNNNNNNNNNNNNNNNtTtn'ftfNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNN^^'JNNK^ttINNNNN^^NNNNNNNNNNNN^WNNNNNNNNNNNNNN^ 

4 0 NNNNNNNNNNNNNNNNNNNNNN^mN]^AAAAAGAAAGCAAAAGAAAAAAGACCTTATACAACTGTTGGGATGCTCAGTGGGCTGAT 

tcatagacacaatgttgtattctctgccttaacgtttattagtaaagtattgttttcagctagaggttggtcagttgtagacagaa 
gttttgcatggctgagatataagtgtttctctggctcacttaggttaaggcttgtttacttaaaacactcaagttcttgtggcagg 
ttaggggcttcttctcagctacacatttggaaacgtctcaaagaacactttgttggaggaacccaagtgtcctttctgtcccactg 
actgtcaatactttgtgatctatagacatgtaaaaattgcctttcagattgattggctcctacttagctagttaaagtctctttaa 
45 gtgttaagtgatgtttttaaggtcattaactttggattgacctttataaaggttagacaaatgataaacaagtatggatttagtag 

taggtagatatgagaaaatcgatgaagg cc at caaaaagatttagtgcttatg ctaagctgtgtgcagtaggtcagctgtc ctcct 
gctctctgcggggagttggcttcaggacactgcctgccaagtctcttacttaaaccgtgaaactgtctctgtatggacatcacctc 
ttagacattaagttatccctagagtatctgtaatacacaatgtgtgtagttgttatactgtattctttaaggaatagtgacaagga 
aaaacatttctacattcaggatggatgccaggaatattattagacccacagtcaaatggatctgtgggggtgggacttacagattg 
50 tttatagtgtctgataccagttttcagttacaagatctttattctaggacacttgagaatgtagtgagctagtgtggtagacagta 

cgctgggataggtgtcatgtcctgggttagtttctcatctctgtttatgtttttattttcccccctgtggtactgggtgtcagatc 
aagggagcacattttacctactgaacgacactcgtgaccttgttttcatacaggaataacagttccctggggtgtcaggatggtga 
gactgtactgacaaacctgtgcactgtaaaatgctgtctagagttacattgttgatgggctcgttttggaatgacaaagtatgttg 
cttaagctgccataatggagcacatggaatataataatagtgatggttcgggccctggactgtttggtgaagactatattaataac 
55 tgagaatattccattgggagatgttactcatgatgtcctgtcttcctctgtgatgacctcagagctgtagaagtatacgtttgtga 

tgtaagtacactgtagttatcttcagacaccccagaagagggcatcagatctcattacagagccaccatgtggttgctgggatttg 

cttttttctttcctagtatcatatgttagtatctaagtttctgggaaaaattaaaatttataagaaaaaaagaaaaacagaaaata 
60 catttaagtaatgtggagaaacagttacttctattttcatcagtgtggaagtatttaaaagaagcttctacaatacaactgtttgg 

tcttgtacatgattatgggtgtggctgttagtgtaaagtgtaacttgttcagttaagtgtggtattgctgaatgtataatgtatat 
attctatgtgatttccttagtacttagaaaccatatttgtgtttcagattatattttatattggccagtatattatgactaagagg 
ttatatgacgagaagcagcagcacattgtgtattgttcaaatgatctcctaggagatgtgtttggagtcccgagtttctctgtgaa 
ggagcacaggtaagccttgtgcgtggtgggttataagaacagcgagcggctgtgcatggggctggagagatgctcagtggttaaga 
65 ggacccaggttcaattcccagcgcccccatggcagcttacaactgttggtactgccagttctataggatctggtgccctcacacag 

acatacatgcaggtaaacataaaaaacatcttaaagaagtaccagctgggcggtcactgtttctcacctctgtcagagaggaactg 
accatggatacaaaatgctaacattgggtgtcattttttgaggccctactgcgattaacagtagtcgtagcatattgtgtgggaac 
ctgaactctggaatcttagttttgattgtgtgtgtgtgtatgtgcatatgccactgtgagtgtgtggcagtcaggagtcagcttgt 
ccttccaccatgtgggtactggggattgaatgcaggttaccaggcttgacctcttttgagacaggtcgagtcgttagtctgtgggt 

atatatgcaatgatctacagaaatttagtggctgtaagtcagcaaggtaggtaattttgaatattataaacatagtataacttaat 
aacagttctttttcatgtaagatcttatgtatcctagtctaaccttaaactatgtagctacggacccttgagccttaaaaaaaaaa 
aaaaaaccacaaacctttgagtagctttttgttgtgtatgtatctgtatgtctgtgtagggtgggatagatacatggtgtatacct 
ggaagtcaaaaaacagcttggcggaattggtctactttttacatgggttctggtatccagctcagatctgtaggcgtgtgtggcag 
75 gcactttgacctcctgaaacatcttaccagtcccctaatcatgttttaaagacttggatgttgtcttagtcagggtttctattcct 
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gcacaaacatcatgaccaagaagcaaattgggaaggaaagggtttattcggcttacacttccatactgctgttgaccaccaaagga 

tgcaggactggaactcaagcaagtcagaaagcaggagctgatgcagaggccatggagggatgttctttactgacttgcttcccctg 

GCTTGCTCAGCCTGCTCTCTTAAAGAACTAAGACTACCAGCCCAGGGATGGCACCACCCACAAGGGGCCTTTCCCTCTTGATCACT 

ATATTGAGAAAATGCCTTACAGTTGTATCTCATGGAGGCATTTCCTCAACTGAAGCTCCTTTCTCTGTGATAACTCCAGCTGTGTC 

AAGTTGACACAAAACTAGCCAGTACAGATGTATACTTCATGTTTTAAAGACTTGGATGTATACTTCTTCGTAGAGTGCAGTTCTGG 

CTTTAACCCTTAGCACTCTAAAAAGGCAAAATATCACTGTGTGCTGCTTTCATTTGTGTTTGCTTCTGGCTCTCTTTATTATTTTT 

aactctttcattgcctacgaatttttttttaataattatttttgggtgtattagtgttttgcctgcatgtctgtctgtgtaccatc 

TGTGTGCAGrGCCTTTGGAGGACAGAAGAGCCCATCAGGTCTCCTAGAACTTGTTACAGACAGTTAACGACTGCTGTGTGGGCTGG 

GAATTGAAGCCAGAACTTCTGGTAGAGTAGCCAGGGCTCTTAACCATGAAGCTGTGTTCCCAGCCTCTACTTTTTTGTTGTTTTGA 

GACCAGATCCCCATAAATTATCCAGGCTCATTTGGAACCCAGGCTTCCTGCTCCCCAAGTAGCTGACGTTrGTTCATTTATTCAGC 

ACTGCTGAGAGTTGAACTTAGGCTCACACACCCTTGCGTTTAGAAAGTACTGTACTAGTTAGCTGCCCCAGCCAGGCTTTGACTCA 

TCTCATTCTCTCTTAAAAAATTAAAGTGACTTCTTTCATTTCACTTTATTTGTATGGGTGTTTTTTCTGTCCTGCTGTATGCATGT 

ATACATGTGCACCACGCGTGTGCAGTGCCCAGCAAGGTCAGAGGAGGAGCATTGAATCTCCTAGGACTGGAATTAGACTATTGCCA 

CCTCTGGAAGACCTTCAAGTGCTCTTAAGCACCAGAGTCATCTCTCCAGCCCCTCTTTGGAAAAAATAATTATACTGCCTGGTGTG 

GTTACACAGACATTTAATCTCAGCAAATGGGCGGATGGACTTGTCCAGCCAAGTTTACATAAAGAGACCCTGTCTCAAAAAGGCAA 

AAAGCAAGTTTTAATTATGTGTGCGTCCCTTTATGTGAATATGTGCACATGAGTGCAACTGATCTTAGAGGCCAGGAGTGTCAGCT 

TCCCTAGAGCTGGAGTTAGGGAGTTTTGAGCTGTGGTATCTAGGAACTAAGAGTAATCCAGCCCCATGATTCTCCTTAAAAGTAAA 

AGAAAGTACATTTATTCGTGTTTAAGAGCATCCTTATGCCATGATGTGCATTGGGAAGTCAAATTGGATGTCTTGTTAATCrCTGT 

CACGACCCTGGGTTATCAGGGTTTCTTCTGAAGGACAGGTAATGTTAAAAGCTGCTTAGTAGAAGCGTGATCAAACCTCAGAATGC 

GTTGAGATGTTTCAGGAAGTAATATAATACCTAGGTAGGACCGTGAAAGAGTGGGGTTTCATCTCTTCTCTTCTCTTGCCCCCCTT 

tgtattcttgctcttgtttcttgagtggacacttagcatttttaggtaagcatcattttagctctccttggcagttcttttttagt 

GACTTGAGCACAGGTCCTTGTGTGTGCTTCACAAGCATCAACTCTGATGTTGAGCTACTTACTGAGAGAATTGGTTATTTTTGGGA 

tgcaacctttttgagaacctagtaaaggcacttgattttcattctataagtgtgtacatgtggatagtgttttattattattatta 

TGGTTTTTTGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTGTTTAGACCAGGCTTGCCTCGAACTCAGAAGT 

tttctctttttaaagacaggctctcactattagctatggttgggctagaactcattatgtagatcaggcagacctttaactcccag 

agatccatccacctgcctctgccttctagacttacataccgccatgtctcctattagttgtatttgaatactagtagctgtgggct 

ctgaaaccccgtaatccttaccgttacccttgaacatagctactgtgttcagaagcttgcttggtttctagactgaatcaaccatt 

ctcttgcgatcccactattcccttctatattcagaagtcactgtgttgtgtgtacagtgtgttgtaaatggcaccaggatcctccc 

taaaaaaagaacaaagtaattagtttggtaactgagacctgtggttttcggcttctgcctcatgatgctgaggttactgggacctg 

ctaaggctctttatgtcatgctatacagttatggaatctgatagtattttacattttctctagtagtcactcacttaataaacttt 

gacagattactgacgatttctcttgatgctgtgtttcagtttagttaaaagtaattttgaaaatcctaggtgagcctgtcactccc 

GTTACTTTATT ACAT CTGTTTTATAACTAT ACACAG C C CAAG ACAG AGTTCC CAGGTAGCAT AGC CTATCTATGTATT CCCTTTAA 

agtttgtattatgccataatacaggacagttcactgcggtcacccagtgtttgaggagctcggcagtgcccagctgtggtctcacg 

gttgatggatgtgctttaggcggtagtctagggtatggattgtgatttttgagtaattttgtccattccagttctggaacttggat 

gttttgagagcttggtctgtgaaactaagtacaaactacacctgtctatctacataactcttttaaattcattattttttccaagc 

taaatcgttcacctccctcacctctcttggtgagtggtaccacacattcttcatctagttagactcttgggatcacttccttttcc 

ttacagacatctagtcttaaccagtttttatgtcttaatttttctcaagttgattgtcttagttagggtttgcattgctgtgaaga 

gacaacatgaccaaggcaactcctgttattaagaaaaacatttagttggggcttgacttaatacttcagaggattagtccattatc 

ctcaaggcagtaagcatggcagcatgcaggcagatgtggtgctggaggagctgagagttctatacccttatccaaaggtggaaggc 

aagtaagaggcaggtttcttccacattgggcggggcctgagcaagggagccttagagcccacgcccacagagacacacctcttcca 

accaggtcacacctcctctagccaggccacaccctgggccaagcatattcaaaccaccacttaaatactttaactacatgtatata 

TGTATTGTATGCCGACTAATGCCACANNNmTNNNNNNNNNNNNNNNTATACACACACACACATACACACACAGTTGTCTTTGTATT 

TCAAATACTGTTTGCTTGTTTCTGTGCTCTGTTTGCCTTCCCGTGTGGACCTCCTACATGCTAACTGAGGCCTCCTCCACTGAATC 

ACTATGGCTTGACAGTCTCACTGAGTTGCCCAGGCTGGCCTGCTGGAGATGATTGCTGTAGTGTAAATCACCGTGCCCAGTTGGGA 

TTTGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCATGCTGGCCTCGAACTCAGAAATTGGCCT 
GC CT CTGCCTTTGCCTTCCAAGTG CTGAGGTTAAAGG CGTGTG C CACCAC C ACCTGG AGGTTTGTTGCTT CTTATTT AGG AGTTTT 
ATGATTGCTCTCTGGGGAGAATAGTTCTGTGAGCTAGGAAATTAGCTTTATTTCTTGAACTAAAACCCTTTAATAGTGAGAAGTTG 

caagatggcctcaggcaagattatagaactgcttgaataactgttgagaagaataaccttgtatgtgactcagctgaacacgcatg 

GCTCTGTGCACAGCGACCCTGCACTTTACTGTTTGAGTACAGAGGAGTTTATTATGTTGGTGTCAGTCACAGGAACTGTTTGCGTG 
TTCATGATTTCTCACATACTAATCCTTCAGTCTGGAGTGTCTGTCCTATGCTAACTTCAGCGTAGGCGATTCCAGAATCTGTCCTG 
ATAGCTCTTCAGAGCCCCTCCCCCACGTCTACTAAACATTTTTGTTTCCCCTGCTAGTATATCTTAAAATTTGCTTATTTTGCTTC 
ATAATTCCTGTTGAATTTATATCTCCAGCATGCAAATGACTCTTGATACAAATGGTTAATAGTTGTTAAAAGGTTAGATTTTGTAT 
TGGGCATGTGTTAGACTGGTATATGTTGAATTCTTGATTTCTTTGTTTTGATCCACTTTTTACTTTCTCTTACAATCTTCAGACTC 
TGG CACAT CG CTGAGTGAG AGCAGACGT CAG CCTG AAGGTGGG AG TGATCTGAAGGTAATACTTG CATAAAGTTCTTACTCT AACA 
CACTTTTCTCTTTAAAATATCCTGTCTGTAAGTGTGGGTGTGTGTATGTCCTCCAGCCAAAAGAAAGAGGTGATGCTCACCTGGAG 
CTGAGTTACAGGTGGATGTGAGCTGCCCCAGACATGAGTGATGGAAACCAAACACACCCCAGCAAGAACAGCACATGGTCTTCTTC 
TCTGAGCCACCGCTCTAGCTTCATGACACATAGTTCTTGAAAATTGGGAGGGTTACATAAAACAGGGTGTGGAACAGCCAATGTTT 
AATGTTTATTTTGCAATATTTTACTTTCTTTTATGTACTTAGGATCCTTrGCAAGCGCCACCAGAAGAGAAACCTTCATCTTCTGA 
TTTAATTTCTAGACTGTCTACCTCATCTAGAAGGAGATCCATTAGTGAGACAGGTACATAGGGACATTATGTGACATACTAAACAG 
TTGCTTGGTGTTTCCATTTTGGGTCAAATGACCCTTTGACAGAGGTCTGAGACCTAAGACCACTGAAAACCACATGGTTGCATTAT 
GATTCATCACATTAGCAAAACTATGGCTATGAAGTAGCAATGAGAATAGTTTTATGCTTGGGATCACCACTATGAGGAACTGTATT 
AAAGAGTCACAGTGCCGGGCGATGGTGGCTCTCATCTTTAATCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGG 

ccagcctggtctacagagtgagttccaggacagccaggggtatacagagaaaccctgtttcgaaaaaccaaaaaaaaagagtcaca 

GTGTTAGGAAAGTTAAGAGCTGCTACCCTAGACTTCTAATAAAAGGAGATGAAGTTGTTCTTTGTTTTGGGACAGGGCTTCTATAT 
AGATCAGGTTGACCTTTGCATAGTCTTTTTCTTTTTTCTTTTTTTTTTTAACTTTATTTATTTAATGTATGAGTGCTCTGCTGCTC 
TT AACCACTGAG CTGTTTCACCAG C CCAGCCTTATTCTT AAAGCTTACTGTTGAT GGGG AAAT CGTGTACTGTTGAAT CAGTAAAA 
GCACTAGGAGGATTAAATGAGTAACTTGTGGAGGTAACGTCCACAAAGAAGGTTGCAAGCTTAGAAGTAGAGCTTATGTGTAGCTG 

aacagatccaatgaaacactgctgacttttgaaacattaatggttcacttctctgtttaatataattgaaattaaattttgttgca 

AATAGGTGCTGAAGATATTTCAATCTCAAATCAGTCCCAGTACAGGGAGTTTTAACCCCATGTCCTTTAATCTATAGAAGAGAACA 

cagatgagctacctggggagcggcaccggaagcgccgcaggtccctgtcctttgatccgagcctgggtctgtgtgagctgagggag 

atgtgcagcggcggcagcagcagcagtagcagcagcagcagcgagtccacagagacgccctcgcatcaggtagtgcttgggtttaa 

gaaattatcttactttttaatatggaagtgtcttgtctgccagaatgtacaccacatgcatgcagtgctttgaggccacaggaggg 

tgtggagtcccctggaactggggttagggatggttggagccactgtgtgggtgccaggaaagtgggttgactaccacatctctgcc 
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CTAGTTTTGAGTGCTGCAGATTAAATCCAGGGCTCTGTGCGCACTGGGCAAGTGTTCTACCAGTTAATTACATCCCCAACACCCAA 

CAGTCAGTGAGCCAACCTCTCTGCGGATCTCTGCCTATCTAGTTTCTTAGAATAGAACCTGACCTGCTGTCAAAACAGAATATATA 

tatatatatatatatatatatatatatatatatatatatatatgctcttctaaaaatcttccatattaaaaatttgttacttttta 

AACTTAAGTGAAAATGCTTTTAATACAACTGTGTTTTGCTTTGTTTTAACTTACTTATGAGAACATTAGTCTCAGTAGTTTTACCC 

5 tttatttacagggaacactatgcctgatagtgtttcaaataatttgttaaaggatcctacaactaattattacatttaataagaca 

ggctagaacttgaaagctcagcggttaagagccctgactgctcttccagaggtcctgagttcaactcccagcaaccacatggtggc 
tcacaaccatctataatgggatctggtgccctcttctggtgtgtctgaagacagcaacagtatacttagatataataataaattaa 
tcttaaaaaaaaaagactacttttatgtcaagctgactgtattttctggaagagaaatgatgtgtctgcagttaagcagcatcttg 
gtagcaaattgagaatgcctgtgtcctgaattctagagcagtgtatttttatcagttgtaagtaagttgatttgcggatgaactta 
10 gtgtatgatttgaagttgaatctcttgtttgcatttttgtgagacagggtctcttatttagttctgactcttggctgtcctggaac 

tcactgtatagaccaggctggttttgaacctacagagatcttccagtctctgcctcctgaatgaatgctaggattaaaggcataca 
ccacatgcctggcctgaagttgaatcttttaatctcagcactcaggaagcagggacagcagagctctctgaggtaatagccaatat 
agtgtcacatgaggtaatagccaatatagtgtcacatgaggtaatagccaatatagtgtcacatgaggtaatagccaatatagtgt 

CACATG AGGTAAT AG C CAATAT AGTGTCAC ATG AGG TAATAGCCAAT ATAGTGT CACATG AGGT AAT AG CC AATATAGTGTCACAT 
15 GAGGTAATAGCCAATATAGTGTCACATGAGGTAATAGCCAATATAGTGTCACATGAGGTAATAGCCAATATAGTGTCACATGAGGT 

AATAGCCAATATAG TGT CACATG AGGTAAT AGC CAATAT AG TGTCACATG AGGT AATAGC CAAT ATAGTGTCACATGAGG T AAT AG 
CCAATATAGTGTCACATGAGGCCCCAGGCCAACTAAGGCTGCATCGGAAAACCCAGATGCCAGCTTGGTGTTTGTGTGTCGTCACT 
AGCACTCCGTCACACTAGCCTGTGAGTCAGGGAGGCCTTCGTCTTCCTGTGTTTAATAGGATAAACTCACAGTGGTGCTTCAGATA 
ATAGTGGGTGTGCATATAATCACACACGTAGGAAAGGTCATTGTGGAAGATCTTTTTATGGTATTGTGGGAACCTTAACCAAAGAA 
20 AGATGAGTGGGGCTTAGAAACTCAGATTATCTTACTGAGAAAAAGTTAGTGTGTGGATTGATTTAGGAAACAAGATGTGGCTGGAG 

CATGGGTATTGAATAGGGTGGAGGGTGTGTTTAGCTGGACATTTGAAAATGTTAATGCAGTCATTCTGAGTGTAACCTCGGGGCTA 
AGGGGCTCTGACTTTTCCTTCATGAGGTAGGACTTTTGAGTAAGGTAGTAACCTTGAACCCAGTCTATGTGGTCTGGGGCTGAGAA 
GGAAATAGTGGCTCGGGATGAACCCGGGAGCTCTAAATGAGGCCCAGAGGCAATGCATTTACATTCGCTGCATTCTTCCTCCATAG 
GATCTTGACGATGGCGTAAGTGAGCATTCTGGTGATTGCCTGGATCAGGATTCAGTTTCTGATCAGTTTAGCGTGGAATTTGAAGT 
25 TGAGTCTCTGGACTCGGAAGATTACAGCCTGAGTGACGAAGGGCACGAGCTCTCAGATGAGGATGATGAGGTGGGTTTCTGTGTCT 

G TCAGCCTTTTAGTAAGATGAAGAGG CCATCTATTCAGAGTCTCTGGAAAGT CTTGCTTTTT CATTTGTTCAAG AT AG AATATTG C 
TTTGTGGATTTGAGGTGAAATTTTATAGTTTCTTTGCTTGATTTATTTATTTAGATTTATTTGTTATGTATACAGCATTCTGCCTG 
CATGTATGTCTGCAGGCCAGAAGAGGGCACTAGATATGGTTACTAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTTTGG 
AAGAACAGACAGTGCTCTTAACCTCTGAGTCATCTCTCCAGCCCTTTGCTTGATTTATTATAGTCTCACATTACTAAATAAAAAAC 

30 ttagaggagagtttgaacaatgtttttaaactttttttgagttgatggggtgtttttgttttgtttgttttgctttttgagacttg 

GGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCCTTCGC 
CACCACGCCCGGCGAGACTTGGTTTTTCTGTATGGCCCTAGCTGTCCTGGAACTTGCTTTGTAGACCAGGCTGGCCTCAGATCTGC 
CTGCCTTTGCTTCCCAAGTCCTGGAATTAAAGGTGTGCGCCACCACTGCTCTGCTAATGATGGATGAACATTCTCATAATGGCTGG 
35 ACCACAAAGTTCTCCATTTGGTCTTCCCATTTATGTATGTATGTGTGTGTGTGTATTTGTTTTTGAGACAGGGTACCACCGTGTAT 

CCCTGGCTGACCCTGAACTGGCTATCTAGACCAGCCTGGCCTCAAACTCATGGGAATCCTCTTGCCTCTGCCTCCTGATTGCTGGG 
ATGAAAGGTGTGAGCCCCTACTTCTGCCCCTCCCTTCTCAGTACTGATTTGTTTTTCACCAATGTAAAGCATGCAACGAACAGTGT 
CCAATAGGACCCGAGTATCTCTTTCTCGGGAGCAACTCTACATTTCTAGTTGTTTTCTGTCTAATAACTCTAAATTTATAAAATGT 
CTTCTTGAGTGTTTTGTTTGGTTTTAAGTATCTAACAACTCTTGCCATTGCGAGTAAAGGTTTTCCTATCCTGCGTTTCCTGCTTG 

40 ccttgaactgcatttaactttctttcagaactcttcgtccacagttaatggctcaagctgtttgttttaagacttactgagaattc 

TGGCTTCTTGGTTGAAGGGTTGAATTGATGCTAATGAATTTGTCTTACTAGGTCTATCGGGTCACAGTCTATCAGACAGGAGAAAG 
CGATACAGACTCTTTTGAAGGAGATCCTGAGATTTCCTTAGCTGTAAGTATATAGATTCTTCAAAGAAATAAAACACAATGTTGAG 
ATCAGAATTAGGACTATAGGTAGTTGTGAGCCACCACGTGTGTGCTCAGAACCTGAGCCATCTCTAGCCTGTCACTATTTCATATA 
GGTCACCTTTTGTGTGTGTGTGTGTGTGTAGGGGAAAGTACCTAGAGTCTACTCTATTAGCTAATTTCTGGTATATAGTATTAGAT 
45 ATATTCCTCATGTTCTTTGCCTATTTATGTAAAATATGAAATGCTGAAAATTAAGCTACATGGTATACTTTTACCTTAGCCACATT 

G AAGTTATT AG CCTTG CT ATGAACACTGACTGAAGAGTTACTGTCTTTTTT ATTGAAGGACT ATTGG AAGTGTACCTCATG CAATG 
AAATGAATCCTCCCCTTCCATCACACTGCAAAAGATGCTGGACCCTTCGTGAGAACTGGCTTCCAGACGATAAGGGGAAAGATAAA 
GTGGAAATCTCTGAAAAAGCCAAACTGGAAAACTCAGCTCAGGCAGAAGAAGGCTTGGATGTGCCTGATGGCAAAAAGCTGACAGA 
GAATGATGCTAAAGAGCCATGTGCTGAGGAGGACAGCGAGGAGAAGGCCGAACAGACGCCCCTGTCCCAGGAGAGTGACGACTATT 
50 CCCAACCATCGACTTCCAGCAGCATTGTTTATAGCAGCCAAGAAAGCGTGAAAGAGTTGAAGGAGGAAACGCAGGACAAAGACGAG 

AGTGTGGAATCTAGCTTCTCCCTGAATGCCATCGAACCATGTGTGATCTGCCAGGGGCGGCCTAAAAATGGCTGCATTGTTCACGG 
CAAGACTGGACACCTCATGTCATGTTTCACGTGTGCAAAGAAGCTAAAAAAAAGAAACAAGCCCTGCCCAGTGTGCAGACAGCCAA 
TCCAAATGATTGTGCTAACTTACTTCAACTAGCTGACCTGCTCACAAAAATAGAATTTTATATTTCTAACTATATGACCCCCAAAT 

tagacaacatgggtattatttttatacattaaagccagaaaactgtcttagtccacataaaattcacttataatttatcctggaga 
55 gtaaatatggtgaatattttcttcctttttagggaaatttcacttgtttattttatatttgtgttttaagtaatttgcattggctg 

TTTATATTTTCCTTATATTTTAAATAATCTCCGCTTGGAAGGACTTTGGAAGTGTATGTGAGAAGTCCTTTCCATCTCCTGCAGAT 

gatggtggaccttcctcatcaagggctacagaagtacttgatttctgttttttttgttaataataagaacatttaatttatttagt 
gtctttcatgtaaagagttaaagactatgtgaaggattgtatatttaagttattgaaattctgaaactgtagtaatctaaaatgtg 
tgagttgtgggctgcagagaagactcagccagtaaaggcacctgctgtgtacacccactgacacacatttgatccttggaaccccc 
60 aggaagagtgaaccagttccacaaagttgttccctgatcttcaaatggatgcacgcacgcacgcacacacacgcgcgcgtgcgcac 

acacacacacacacacacacacacacacacacacagttttaaaggcatgaattgcatctggtggtatgtaagtgaaaacacacgcc 
ttattttccagcattttcagctttttgtcataggggtgtggcacaagtgttgcagtttgtcccaggttgaaaagcctgaggctggt 
agaagcgcctttttgcctcagctccgtggttcctggtggttgcctatgtttcaggcctgtacttaggctaggtttagaaaccagcc 
cattcagaaagactgaatcagaacatggataaagtgaactcattctaagatgactcgtctatccatgtagattaatctcctggttc 
65 ataataggcctcttccctttgattgaagggtcacgtctaagtatagaaaacataaaactgtaaggtagaggaagcgaaggatagct 

ttgtattaatgttgcgttaaagcttcagagacaagaacaagaacactcctcccacgtgacagcatttgaataggaggcggtgggtg 
cggcagcctgggcagcttcagtcccgatttacaataaagtaccttgtgtgttattagttcttaaatgtttatttagaaatggcatt 
gatgttatttatttgcaaataaatggtttattgaagaattgtgaaagagatttgtcttacacatttttttgtcagtgattttgttt 
ttaaagatttgttcattatatgtgagtacactgtagctgtcttcagacgcaccagaagagggcgtcagatctcattacagatggtt 
70 gtgacccaccatgtggtggctgggagttgaactcaggacctttggaagagcagtcagtgctcttaaccaccgagccatctcagcag 

CCCCCATCAGTGATCTTTTTATAATTCATTTTTATTTTATGTTCATTGGTGTTATGGCTATATGrCTGTGAGGGTGACAGAAACCC 

tggaactggagttacagacaggtgtgagctgccctgtgggtgctgggaaattgatccattgctctccacctttttaaaatttgtgt 

GTATGAATAATTCGTCCACATGTATATGTATTGTGTGCATACACTGCCTTGAACTACATGCATGCAGTGCCTGAAGAGGCCGGAAG 

AGGGCATCAGATCCTTAGGACCCGAGTTCCAGGCTAGGAGCCTAACCCTGTCCTCTGTAAGAGCAGATGCTGCTCTTGACCACACA 
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AGCCTTCATATGGTTG7TGGGAATTGAATTTTAGGACCTCTGCTGGCTGCTTGCTCCGGCTCAAAGCTTTATTTATTATAAGTACA 

CTGTAGCTGTCTTACTATAAGAGGGCATCAAGTCTCACTACAGGTGGTTGTGAGCCACCATGTAGTTGCTGGGATTTGAACTCAGA 

atttctgggagagcagccagtgttcttaaccactcagctatctctccagcccctaatagctacaaatttaaatactttaggcaatt 
ttgcctagggatttcccaatatattatattgcaatggattttcttttgagtcggagaaatgtttgcgatttaacttaaagttaaga 
5 tacttgtgtggaggagatggctcagtgcttgtcttgtgccctgattccatccccagaaaccgtggatatggtggcactcatctgta 

accacagcatgagagatgacaggcagacccacaggcgaatcatctggaagcttgctggtcagctggcttgcagtatgcatcatgac 
agaaacaagaggctaccacaaggtggaaggccggagactgttaggttttgggtgttgctaaatactggccctggttgcctccaggg 
gctgggaaattctcacttaaacccagatgatgctctgtaatcttgtcccccaagttatccccgattggcgaataaagatgcctgca 
gcctgtagctgtgtggaagagagacaggtggggtttgggggtctgaggcaggaagaagaaagaggtggagagaggagagtgtaggt 

10 GAGTCTGGAAGAAGTCAGTGCTCTTAATCCCTGAGCCATCTTTCTAGCCCCATATAGCAGTCTTTTCTAGTTTGTAGATTTTTGTT 

ATGTTTGCAAACAAAACAGTAGTGGAAAGAGACAACATTCACTATATGAATATTCTTTATTGATAATCAGATAATGTAAATAAAAT 

aagctcagaggtagtcatggtccctcccaagcaaacgttgtaatcttagataatctgagaatttatttatttttctgtgtagccct 

ggctgtcttggaactcactgtgtagaccaggcaggctggatttgaactcagagtcccctctgcctctgcctctggagtactgggat 

TAAAGGCG TGGTCCAGCACTGCCACCACTCAACCTGGG C AC CTTT AATAGCTTCTG CTTCTGTG CTTTT AATGG CAGGAATCACTT 
15 AGAAGCTTGTTAAACAAAAACCCGCATGAAGTCTCTCGCACAGAGCTGTGGGTTGGCTTGTGAGCTTAAGGTTTGATTAAACGGCC 

TGTGAGACACAGTACAGCATCTTATTAGTGATGCAAGTCTAGAACAAACTCGGTGAAGAATCTGTTGTAGGCACCAAGAACCCGAT 
GCTCTTCACCTAATCCAGCATCATTCTCTCCCGTACCTGAGGTCACCAGGAAGGCAGAATTGAGCTCACAAACCTTCACTAGATGC 
CCCCTCCGAGACTGAGAATGAAACTCCTGTTGCAATAGGAAAATAAGTGTGCTATATGGCTTTGTATATTTTTCCTAGAAACAGAT 
ACGTCTCAACCCAGCTTCAGCTCATACATTGGAAAGCAGATCTGATGTTAATACCATTTTAGTACAGGCAGAGTCTGAGAAAACTG 

2 0 GGACTGTTTTTGCTTGTTTGAAACGGGGGTTTTTCTGCGTAGCCCTGGCGGTCCCAGAACTCTGTAGAAAAGACTGGCCTTGAACT 

CACAGAGATCCACCTGCCTCTGCTGCCTGGGTGCTAGGATTTTACCATCTCAATTCAAAAATGGGCACGCATGTAAACTAGGCACT 

TTGTGAAAGTTTCCTTGAAAAGGACGTGGTTTTTGGTAACCAGCATTTCCGTTTTCAGGTCACCTTTAGTAAGGTATATTGCTTTC 

aaaacagttacagacccaagtattccttctgctttctctacctggcagagggcaacagaataatttcctggttatgttttgtcttg 
ggggtagttaatggagattagacccaagcctttgcatatgctaagtacactgtcactgagctacacccctcaccctgttttagtga 
25 tttttacactgggttttgatatatatttctgatttaagtaatgtaacctgaatatggacacagcggaccaggtctgtaatagctac 

tccagcgtctacggcaggcagatccaaagccagtttggcttactatgagttccaagtgcaggctacacagcttagtgaaatgctgt 
gtctgaacaaaaagtaacaaaataaagacgtagctgtggctcaatggccctgtgcaaagccctggcacagtctctggtaagacacg 
ggcacttgcaagttgtttcagtaccaagtctccggttaggcccatgagcagctcagcgaacagctcatttcctttcacggaatctt 
aggaaagggtcaaccagtcagaactcagaacaccagctgatggcgaaccaagtttgctcttacatatcttactggttttgcttttc 

3 0 taagatggctagtccaggctagccttgagctgtgtcgatcttgcctcagcctcccaagcgctgggataatagttcaccaccacacc 

tggcttcgtcttatatatatacttcaaatgtaatatacccagatccctttttgaactattaatacgcgccttctgggatataagtt 

aatgcttatttaaataaaatgatcaagatactcatgctatttccaaatttagaagcggttaaaaagctatgcagactattgatatt 

aaaatatagattaggtttggcaccaagaaagggcaccagggtgcccacgtatctctttagagtctcaagccttcatcgcctgtcaa 

accccgcatgttcttacttcctgtgggaaatgcatgtcacttagaaacctgcacctcggagttactgttaatgttcctgtttgata 

CTGAG TGTTGGG ATTAAAGGTGTG CGC CAACACGCCC AG CTTTCTCTTCTT CTAATG TTAG AAT AAAGTTACTTTTACAGGGG ACA 
CTTTACTTCGAACTGTAAGAATTTGTTTTCTGGTCTAGAAGGCAGATTGGCTAACAGCTAATGCCTTTCCCTCAAGCCTCACAGCT 
CACCCATTTGCATTTATCTTTGGATTTTGTTCTTTGACATACACGTGAAAAGTGTGTATGTGTGTGTGTGTGTACTAGTAAGCTGA 
ATGTTG CCAAACATAAAACG CATTTACACAAAATT ACTCAGAT CCTTAGCGTT CTGGAAAGGTCTGTAGCGGTAG CTGAG ACACTT 
40 CCCCATCCATTTATTTCCTGTTTTTTGGCTAGACTCTGAGAAATTATTTCTCAAGCAGATCCTTGTCTTAAAGAGCTCATGGCGTG 

CTAGAGAAGGCCAGCACAGAGCAGTTCCACACCACGATGCTGTAAAGTCACTAGTCAAAGGAACTTCTTTGAAGGATCGGCCTTGA 
ACTTGACCACCTGGAACTCCATGGGCTTCCCCGTTGAAGACGATGCTTGGAATTCTTCCTTTTAAAAAATTTATTTATTTTACGTG 
TATGACTACATGGTTGCTGTCTTCAGACACACCAGAAGGCAGCCTCGGATCCCATTACAGATGGCTGTGAGCCACCATGTGGTGGC 
TGGGAATTGACCTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCCCCCATGGAATGGAGTTTTACTGAGCAGGAAACAAGAC 

4 5 GTGACACAATCAGAATCCAGACCTGGGACCGAGAGCACTTACTGTGTTGTGTTTAGGGAGCAGGAGAGCTTTGGGCAGCCCAGCTC 

CCCAGGTTCTGTGTGGAAGACGGACTTGGCGAAAATACCCATGAGCAGCAGCTGGGTCAGCGGCGGAGGGACGCTAACTGGCCTGG 
AGAGGCTGTATACAGCAGCTTCCAGTGACTGGATATGGGAATCGAACAGCCTTGCATGGCGTCTCAACAGTCAACCGGATGAACTG 
CAGTTCCTAGGCATCGTAGTCAGGTGGGTGTGTCTGGTGAGCAGCTGGAGTTGCATCTGAGGCTCAGGCAAGGGACTGGGGTTATA 
CAGGAGGGGTCATCTTCGTAGGACTGTGGCATCAGGTGCAGGGGGCAAGGGCAAAGGCACGGGAGACAGAGGCCACTGCATCTGTA 
50 CCCACATCAGACATGTTTGTCCATTTTCTCTCATTTGGCCTTAGACCATTGGCAAGAGTAAATGCTCTTAGTCCCGTTATCTAGAA 

ATTTCTTCCTTTGGGGAGAACCACTTATAGACAATATCAGCTCTCTACAAATAACACGAAAGGTCGTAACACAGCAAGTGACCAGA 
AAGTGCCCGTCCTTGCGGCTCTGATCCACGTGGCTCTCCGTAGACAAATTGTTTTTCTTGTAGGGATATCTGTTTTGCTTCTGAAC 
TTTCTTACAAGTGTTTGGGACTCCTTCGGGGTGGCGTTTGTGTGGGCAGCATGAGCTAAGCAGTGACCTCCACTTTATCCAGACTG 
AAGATGGATTTGGTCGTTACAGGTCGCTCTAGGCCAGGTTTGGAAACATCCGGTTTTCTTCTTAAGGAAAACAGTGGAGTCTGTCC 
55 CAATCGCAGTCCCACAGGAGGGAGGGTTGCCATAACCGGGAGTAACCAATCCCTGATTCCCGGAAGTCGAGTTTCACACCTTGCTT 

TATTTAAAAAATACGTACAAAAGAGTCATGAAAAACACGCCCAGACTAGGCTTTGTGGCAGCCGAGTGGCTTGGCATGAATTTGTA 
CAGCGGAATCATCGGGCACGAAGGATTGGATACGGAGATGGAATCCGGCTGCCATCGCAGCGGGAGGTGAAAATCCTTTTTAAGAG 
CACTGAAGGGCTGGGATTTCCCTGGAATAGTAAGCTTCGTGAGGTAGGAGTCGTGTCCAGGGACTGTAACCTGAGAAGGAACAAGA 
AACAATTACTTGAGTGATTTCAGATGGGTGTGAGGTCCACGCAGAAGACAGATCTCCACCCCTTTGAGCGGTGCATGCGTGGCTTG 
60 AAAGCGGTCCACGCCTCCGGGGCTATAGCGCCCGGAAAGTTGCCAGTGTTTCTTGATGTAGGCCTTTGGTGCAAATGCTACCAAGA 

ATTACAAAATGAAGTAAGAACAGAGAGGGGGTTCAGCATCTAGTGAAGGAAAAGACTAAATGGAGGAAGCCACGACTGATTCTGCC 
ACGGTCATTTTCAGTGTGCCGGGGTAAAGGTGCTTTTTTTGGACCAAGCCTAGAGTATCCTTATTGGATATCAAGATTGTGAGTAG 
ATTCTTCCTTCAACTTACTCCCATTCTCCTTGCCACTGACCTAAGGTGTATAACTCTACTTCACTCCCCACCCCTCCTTTTTAAAA 
AGAAAGAAAGAAACAA^ACAAAACCAAACCCAAAACCTTGCACAAGAGCGGTTTTTTTGCCTGCACGTGTCTACCACTTGCATGCA 
65 GTGCTTACAGAGGCCAGAAGAGGGCAACAGATTTCCTAGAACTGGAGTCGCGGATGGTCAGTTGTGAGCCACCCGGTGGATTCCAG 

AACTTCAACCCAGACCTTCGGAGCCCTTCTACCACTTTCTTTTAAAACTTTTAATTGTGCCAGGCGGTGGTGGCGCATGCCTTTAA 
GCCCAGCACTTGGG AGG CTG AGACAGG CGGATTTCT GAG ATCG AGG CCAG CCTGGCCTACAAAGTG AG TTCCAGGACAGCCAGG AC 
TATACAGAGAAACCCTG TTTTG AAAAAACAAAC AAACAAACAAAACC CC CAAAACCAAAACCAAAAC CAAACAACTTTCAATTGTT 
TTAAAAACTAGTTTTGTTCTTGTGAATCTTCAGGTAGGTTGCGATTGCTCTTGGAGTTGCTACATAGACCAGGTTGACCTCAAACT 
70 CACTGGGTCCACCTGCCTCTGGGCAGTGCTGGCATTCAGGGCTTCCTTTTGAGCACTTTATATATTCTAGAAACTCATCTCTTAAT 

GGAGAAGTCATTTGCAGATCTTTTTCCCCAGGTCTGAAGACACAGGGACAATCTGCTCTTGGCTCCTTTGCCATGCTTCCTGGTTC 
GTTTTTCTTTGTCTATCTTAATTTTGTGCCTTTGGGGCTCTATCTAAAAAAAACCCATCGCTTTACATAAATGGCTTGAAGTGTTT 
CCATTGTTTTCAAGCACGCACACACACACACACACACACACACACACACACACACACACACACAATTTATACCTAGGAGAAGCTCA 
AACATCTGCATCTGCAGCTGTGGCCAGGAGAAGTGAATGGTAGGTCTGGAGCCACCCGGTAGCTCTGTTCCTGGAGCTGGGGGACC 
75 CAGCTGGCACCACCTGTCTAAGTTCCTGATTGACAGGTAGGACTGAGGGGCTGTCTTGCTACAGTGCCAATGCTGTGGTTGGCAGG 
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GACTCCCCTAGATCTCGTGGGGGCAGACTGAGACAGCAGCGGGGCTTGTGGCATGCCACATGGTAGCAGGGGGGGGGGGCTGTCTT 

ttcttcagtaaaatgtgctctggaccaaggcttcagccagagtccaagatggctgacagctcctatgccaagatggtgtttggcag 

TGGCTATGGAAGGGCAAGGAAAATGACAAAGAAAAGCCACTTTCAGAAGAGCTCTCTAGATTGGATTTAAAGCTTGGGATTCCTCA 
TTCATGGTTCCCTGCCACACTGGTGCTTGCTGGCATCTCCCATCGTCCTCAGTTCACAGGCAGGCCTGGGTGCCAGGGCTGAAGCT 
5 GCTGAGTGTTTCTCTCTTTCCTCTGGGGTCATTTCCAGGCACACCTTTGTGCATCTTCCTAATTCCCCCTCTTTCGCTCCTACCAT 

GTGGTGTCTGCTTAGCTGCCCTGACTTCTCTGGCAGGGCTACCTGTAAGGCACCTTGGCTTACACTGGCTTCCTCCTGGGCTGATT 
GATTAGGTTATCCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACGCGTTAGAATAGCCGTCTTGAGCTG 
GGGATGGTTCACTGGGTGAAAGCGCTTGCCCAGCAAGCCCGACATGATTCAGTCTCTAGAATGTATGCTGGAAGGAGCAAACTGCC 
CTCAAAGCTGCTTACCAACTTCTCCAAGTGTGCTATAGCCCACAGATGCGTACATAATTGAGAAAACATGGTAGGTGCTTGGTTAG 
10 GAAAACATATGACTTTCCTCCCGGAGACAGTGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTAACTCTGTAGACCAGGCTGGCC 

TTGAACTCAGATCTGCCTGCCTCCGCCTCCCGAGTGCTGGGGTCAAAGGCACATGCCACTGAGATGCCAAAGCTTTGAAATTCAGA 
CTCCATTTTAGAAAACCTGACCTAAGTGTGAACTCAGGTAGACCAACAGGCTGGTATCTAATAGCATTAGTTTCCAAGTTGCCCCC 
CAACAGAACCTGAGCCTAGCTCCCGTCTCTAGTCTAATCCCCAACAAGAGCAGAGTTTCCAGGTTACACCCTCAACAGGACCAGTG 
TCTCCAGGCTATTTCCCCAACAAATCTGCACCCCCAAGTTACAAGCCTACCCTCTGCCTAACGACCACCAATGCAGAGGGGAGCAG 
15 AAGTTAAGTCTATGATAGACTCCCAGCACCAGCCAATCATGTTAAAGGCCACAGGAGCTTTCCAATGAGATGCTTGCACATGTACT 

CCCTGCTTGCTGCTTACTATAAAGCCTTGACCCATAGACATTCTGGGCTCCCCACCACCACCACCAAAACTGTCCTGCCCTGCGTA 
ATGGTGGTGCGTTGGGGGATGGGCGGGAGGGTTGTTCGAACAGAATAAAGACCCTGGTGAGTTGCACCAGATTGGCTCCTGTGTGT 
GTTTTGGGGGATCACTAACATTTCCCTGGCGCAACACCATCACTGCGAGACTATATGTGATTCCCCCTCATTGGTTTGTTTCTGCC 
TTCCACTCCTCTCCTATTGCAGGCCTGATGTTAACCTTGCCTTCCAAGCCTTGCTG 

20 

MOUSE SEQUENCE - mRNA 

GAGGAGCCGCCGCCTTCTCGTCGCTCGAGCTCTGGACGACCATGGTCGCTCAGGCCCCGTCCGCGGGGCCTCCGCGCTCCCCGTGA 

AGGGTCGGAAGATGCGCGGGAAGTAGCAGCCGTCTGCTGGGCGAGCGGGAGACCGACCGGACACCCCTGGGGGACCCTCTCGGATC 

ACCGCGCTTCTCCTGCGGCCTCCAGGCCAATGTGCAATACCAACATGTCTGTGTCTACCGAGGGTGCTGCAAGCACCTCACAGATT 

25 ccagcttcggaacaagagactctggttagaccaaaaccattgcttttgaagttgttaaagtccgttggagcgcaaaacgacactta 

CACTATGAAAGAGATTATATTTTATATTGGCCAGTATATTATGACTAAGAGGTTATATGACGAGAAGCAGCAGCACATTGTGTATT 
GTTCAAATGATCTCCTAGGAGATGTGTTTGGAGTCCCGAGTTTCTCTGTGAAGGAGCACAGGAAAATATATGCAATGATCTACAGA 
AATTTAGTGGCTGTAAGTCAGCAAGACTCTGGCACATCGCTGAGTGAGAGCAGACGTCAGCCTGAAGGTGGGAGTGATCTGAAGGA 
TCCTTTGCAAGCGCCACCAGAAGAGAAACCTTCATCTTCTGATTTAATTTCTAGACTGTCTACCTCATCTAGAAGGAGATCCATTA 
30 GTGAGACAGAAGAGAACACAGATGAGCTACCTGGGGAGCGGCACCGGAAGCGCCGCAGGTCCCTGTCCTTTGATCCGAGCCTGGGT' 

CTGTGTGAGCTGAGGGAGATGTGCAGCGGCGGCACGAGCAGCAGTAGCAGCAGCAGCAGCGAGTCCACAGAGACGCCCTCGCATCA 
GGATCTTGACGATGGCGTAAGTGAGCATTCTGGTGATTGCCTGGATCAGGATTCAGTTTCTGATCAGTTTAGCGTGGAATTTGAAG 
TTGAGTCTCTGGACTCGGAAGATTACAGCCTGAGTGACGAAGGGCACGAGCTCTCAGATGAGGATGATGAGGTCTATCGGGTCACA 
GTCTATCAGACAGGAGAAAGCGATACAGACTCTTTTGAAGGAGATCCTGAGATTTCCTTAGCTGACTATTGGAAGTGTACCTCATG 
35 CAATGAAATGAATCCTCCCCTTCCATCACACTGCAAAAGATGCTGGACCCTTCGTGAGAACTGGCTTCCAGACGATAAGGGGAAAG 

ATAAAGTGGAAATCTCTGAAAAAGCCAAACTGGAAAACTCAGCTCAGGCAGAAGAAGGCTTGGATGTGCCTGATGGCAAAAAGCTG 
ACAGAGAATGATGCTAAAGAGCCATGTGCTGAGGAGGACAGCGAGGAGAAGGCCGAACAGACGCCCCTGTCCCAGGAGAGTGACGA 
CTATTCCCAACCATCGACTTCCAGCAGCATTGTTTATAGCAGCCAAGAAAGCGTGAAAGAGTTGAAGGAGGAAACGCAGCACAAAG 
ACGAGAGTGTGGAATCTAGCTTCTCCCTGAATGCCATCGAACCATGTGTGATCTGCCAGGGGCGGCCTAAAAATGGCTGCATTGTT 
40 CACGGCAAGACTGGACACCTCATGTCATGTTTCACGTGTGCAAAGAAGCTAAAAAAAAGAAACAAGCCCTGCCCAGTGTGCAGACA 

GCCAATCCAAATGATTGTGCTAAGTTACTTCAACTAGCTGACCTGCTCACAAAAATAGAATTTTATATTTCTAACT 

MOUSE SEQUENCE - CODING 

ATGTGCAATACCAACATGTCTGTGTCTACCGAGGGTGCTGCAAGCACCTCACAGATTCCAGCTTCGGAACAAGAGACTCTGGTTAG 
4 5 ACCAAAACCATTGCTTTTGAAGTTGTTAAAGTCCGTTGGAGCGCAAAACGACACTTACACTATGAAAGAGATTATATTTrATATTG 

GCCAGTATATTATGACTAAGAGGTTATATGACGAGAAGCAGCAGCACATTGTGTATTGTTCAAATGATCTCCTAGGAGATGTGTTT 
GGAGTCCCGAGTTTCTCTGTGAAGGAGCACAGGAAAATATATGCAATGATCTACAGAAATTTAGTGGCTGTAAGTCAGCAAGACTC 
TGGCACATCGCTGAGTGAGAGCAGACGTCAGCCTGAAGGTGGGAGTGATCTGAAGGATCCTTTGCAAGCGCCACCAGAAGAGAAAC 
CTTCATCTTCTGATTTAATTTCTAGACTGTCTACCTCATCTAGAAGGAGATCCATTAGTGAGACAGAAGAGAACACAGATGAGCTA 
50 CCTGGGGAGCGGCACCGGAAGCGCCGCAGGTCCCTGTCCTTTGATCCGAGCCTGGGTCTGTGTGAGCTGAGGGAGATGTGCAGCGG 

CGGCACGAGCAGCAGTAG CAG CAGCAGCAGCG AG TCCACAGAG ACG CCCTCGCATCAGG AT CTTGACG ATGG CGTAAGTG AG CATT 
CTGGTGATTGCCTGGATCAGGATTCAGTTTCTGATCAGTTTAGCGTGGAATTTGAAGTTGAGTCTCTGGACTCGGAAGATTACAGC 
CTGAGTGACGAAGGGCACGAGCTCTCAGATGAGGATGATGAGGTCTATCGGGTCACAGTCTATCAGACAGGAGAAAGCGATACAGA 
CTCTTTTGAAGGAGATCCTGAGATTTCCTTAGCTGACTATTGGAAGTGTACCTCATGCAATGAAATGAATCCTCCCCTTCCATCAC 
55 ACTGCAAAAGATGCTGGACCCTTCGTGAGAACTGGCTTCCAGACGATAAGGGGAAAGATAAAGTGGAAATCTCTGAAAAAGCCAAA 

ctggaaaactcagctcaggcagaagaaggcttggatgtgcctgatggcaaaaagctgacagagaatgatgctaaagagccatgtgc 

TGAGGAGGACAGCGAGGAGAAGGCCGAACAGACGCCCCTGTCCCAGGAGAGTGACGACTATTCCCAACCATCGACTTCCAGCAGCA 

ttgtttatagcagccaagaaagcgtgaaagagttgaaggaggaaacgcagcacaaagacgagagtgtggaatctagcttctccctg 
aatgccatcgaaccatgtgtgatctgccaggggcggcctaaaaatggctgcattgttcacggcaagactggacacctcatgtcatg 
60 tttcacgtgtgcaaagaagctaaaaaaaagaaacaagccctgcccagtgtgcagacagccaatccaaatgattgtgctaagttact 

TCAACTAG 

HUMAN SEQUENCE - GENOMIC 

CGAGTAGCTGGGATTACAGGCACCTGCCACCACGCCTGGCTAATTTTTGTATTTCTAGTAGAAACGGGGTTTCACCATGTTGGCCA 
65 GGCTGGTCTCGAACTCCTGACCTCAGATGATCCGCCCGCCTCGGCCTCTCAAAGTGCTGGGATTACTGGCGTGAGCCACCGCACTT 

GCAAGCTCCGCCTCCTGGGTTCATGCCATTCTCCTGCCTCAGCCTCCAGAGTAGCTGGGACTACAGGCGCCCACTACCACACCTGG 
CTAATTTTTTTGTATTTTTTTAGTAGAGACGGAGTTTCACCATGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCACCC 
GCCTCAGCCTCCCAAAGTGCTGGGATGACAGGTATGAGCCACCACGCCCGGCCAGTTCTTTTAGTTTTTAAAGCAGTCTCATTTCA 
70 GTTATTAATATTGACTTCTTCATTTTGAAACTTCAAATAATATTTGATTCAAAGCTTTCCTCCTCTTACCAGAGCAGGCTGGACCT 

GTGGCCCTGGTGACCTGGAATTGGAAATGGGGGTGTGGGATGTAGGGCATAGGTCTTCTTGTCACATCCCATTCTGTCTTCCCAAT 
TATTACTTGTGGTACTCAGAATTCCAAGAATGACTCCCAGTGACCTTGCCTATGGATGATCCCCTCCCCTTTAAGCGTGGGAGGAA 
CCTGTGAATATGAGGAGATATTACTCCCATCATTCTGTTACATTACATGGCAAAAGGGAGATGATCTGGGTTGGCCTCATCAAATC 
ACATGAGCCTTTGAAGTCAGAGTTTTTTTCTGGCTGATAGCAGGAGAGTAAGTCAGGTTCAAAGCACAAGGGTGATTCAACACCCT 
75 GTTGCTGGCTTGAAGATGGAGGGGAGTGTGTAGCAAGGAATGCAGGAAGCCTTCAGGAGCTGAGAGTGGTCCTCACTGCTAGCAAG 
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AAAAAGGGGACTACCGTCCTACAACCACAAGGAACTGAATTTGGCTGACAATTTGAATAAGCTAGAAAGCAGGTTCTTCCCTAGAT 
CCTTAAGAGCCCAAGCTGGCCCACACCTTGATTTAGGCTTTATGACACCTGGAGCAGAGGAACCAGGTGAGCCTACCTGGATTTCT 
GATATATGGACTGTGAGCTAATAATTTGTGTTGCTTTAAGCTACTACATTTATGGTAATTTGTTACACAGCCATAGAAAACCACAC 
ATGACTCCTGCCATCCCGATACCAGTTGGGGTGGCAAGGAGGAAGGAGAGGAAAATTACATTTCTTTACATAATTGCCCTTCAAAA 
5 TTAGTTGCCCTTTTATTAGCAGGACATAACTGTGGTTCATTGTATGAACAACCTCAACTAGATCATGGGAAACATTTCTGTCCCTT 

TCTGTTGGTTGTCCCAGTTTCTCTGATTATTACCAATTGACCACCAGTTCTCTTCATCTGGCAGGTGTCCAAATGATATTTCTCCA 
GAAAGACTCGTGGCATGGTCCTGGTAGGAAGTTGAGTAGGGGTATATGAATGAAGCTCAACTTCTTTCTCCCTAGTCCAGCACATT 
CTACCAATAGATATTCTATGTCTTTTGCTTCCAGGGTTCTATTACCCAGGTAGTGGCCATTTTAGGAGTTACCAGCAGAACTGCTT 
ATACTCCTTCCATCTTCTCCAGGAACCACTTAATCTGGGGGAAACTCCAGCAACCTTTCCACCCCAAAGAGTGGGGATGCTGTTCA 
10 ACTTCACTACCTTTCTTCTGCCAGCTGAATGGCTCTGTAACTTTCAGACTAGATACGATCACAGATCTCAGATTTAGGTCAGCTGG 

GAGATTATAAACTCTTCGTTCCACGAAAAGATGACCTCTATTATTCCTGGTCCTTCCTTAAAACTCTTAAACGTGGCCGGGTGCAG 
TGGCGCACGCCTATAATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATCACCTGAGGTCAGGAGTTCACGACCAGCCTGACTAAC 
ATGATGAAACATGTCTCTACT AAATACAAAAAATTAG CTGGGTGTGGTGG CACATGC CTG TAAT CTGAGCT ACTT CGG AGG CTG AG 
ACAGGAGAATCACTTGTATCTGGGAGGCGGAGGTTGCACTGAGCCGAGATCAAGCCATTGCACTCCAGCCTGGGCAATAAGAGCAA 
15 AACTCCGTCTCAAAAAGAAAAAAAAAACTCTCAATGGTAAAAGTTATCAAACCAGTTCAGCCTGTATTGCCCTTGTGGGAACCAGA 

GTCTCAGGCCAAGAATTGGGCCTTATTTGAACTTAGCTTTAGAGAATTGAGCGTTCTTAACAGGGCAATATTCCTACTAAAATCTC 
TGAAATATTTGTTATCTTCTAAGAGCAGGAACTCAATTATGCTCCCATATCATTGTGTAATATTTTTCCTCTTAAAAATTCAGTTC 
ATAAATGTCCAAAAAAAGAGATCTATTGTAACTAAGTAGAATTTTATCTGAGTAAAACAAGGAAGGTCAATATTGGAAATCTATCA 
ATATAATCTCACCACATAGACAGATTAAAGGAGAAAAGCCACAGGGTCATTTCTAGGTGCATAAAAAAGCAGTGTATAAAACTGAA 

20 cactgattcatacttttttataagctcaaaaaaccaggaatagaaggaaacttttatgtaataaagagcatctacctaaaatttac 

AGCAAACATCACATTTTAAAAGCATTTTTACTAATGTCArGAATAAGATGAGGATGCCCACTATCATTGCTACTATTCCATTCCAA 
TGGTTGTAAGAAAATGAAAAAGAGGTTTAAGGAAGAGACAAGTTAGTGATTTTTGCATATGATATTATTAACATAGAAAATCCAAG 
AGCATCTACTGAAAAACTAATAGTACTGTATAACAAAACAAAATACAGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGTGG 
ATCACGAGGTCAGGAGTTCGAGACCAGCCTGGCCAAGATGGCGAAACCCCATCTCTAGTAAAAATATAAAAATTAGCCAGGTGTGG 
25 TGGCACGCACCTGTAGTGCCAGATACTCAGGAGGCTAAGGCAGAAGAATCCTTTGAACCAGGGAGGCAGACACTGCAGTGAGCCGA 

GATTGTGCCACTGCACTCCCGTCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAAACCCAAAAAACAAAAAACAAAAACAGAAAG 

aacaaaaaagcagtattgctggctggctataagatcaaaacacaaaaatgagtaattgtttcatatgttagcaataaccaaataga 
aaataaaatgttacggctgggcatggtggctcacgcctgtaatcccagcactttgggaggccgaggtgggcggatcacgaggtcag 
aagatcgagaccatcctggctaacacggtgaaaccttgtctctactaaaaatacaaaaaaaaaatagccgggcgtggtggcaggcg 
30 cctgtagtcccagctactccggaggctgaggcaggagaatggcatgaacccgggaggcggagcttacagtgagccaagatcgcacc 

actgcactccagcctgggtgacagagcgaaactccacctcaaaaaaaaagaaaagaaaattttaaaaggtgtaatttaaaaacagc 
aataaaacttataaagcacttcagaaaaaagccagccaaacatacaacagctttaaggaggaaacaataaagcattattaaaggat 
gttaagagagacctaaaaatggagtgatatatcatgttcttatctgggaagaattcatactgaaaataagtcaaattagtctaaca 
atccaatgcaatgaaaagcaaaatcccaagaggattctttttgtgaattagacaaactggttctaaaagttaacatccaggaagag 
35 ccaaaacaatactgaaaaagataaagagagcttttcctgttacatattgaaacttactctaaggtttactattctgttgcccagca 

agtcctcttataggtatgcagcctactgtccgtgttgtttatggattcataaatttacagtgaatgtataaaacacagacttagtg 
gacaggcatcaaattgatcattatcaagagaagggaggggaatgggataaagaataacagtgaaattttaattttttaagcaatgt 
ttcattaaaaaaatttatttaggccaggctcagtggctcacacctgtaatcctagcattttgggaggccaaggcaggtggattgct 
tgaggtcgggagtttgagaccagcctggccaacatggtaaaaccccatctctactaaaaatactaaagattagccaggcatagtgg 
4 0 tacaatcttggctcactgcactcagtgtgggcgacagagcaagactctgtttcaaaaataaataaataaataataaaaaaaatatg 

gtggtttcttttgttgaatattaattgttctgtgaatgtttctgtatgtttcagtcaaacaaaaagttgattaattttcaaagtaa 
aaacaaaaagtctttgtattcactacttgctgggattttgctttttattttttactttatttatttatttattttttgagatggag 
tctcactctcactctgtctcccaggctggagcgcagtggcatgatctctgcctcccaggtttaagcaattctcctgcctcagcctc 
45 tggagtagctgggattacaggcgtgcaccaccatacccggctaattttttgtattttagtagagacagggtttcaccatgctggcc 

caggctggtctcgaactcctggcctcaggtgatccactcgcctcaccctgccaaagtggtgggattacaggcatgagccaccatgc 
ccggcctattttttacttttttattttccaggacagagtcttgctctgccgcccaggctcgagtgcagtggcgcgatctcggctca 
ctgcaacatctgcctcccaggttcaagagattctgctgcctcagcctcccgagcagctgagattacaggcttgcaccaccatgccc 
gcctaatttttgtatttttagcagggacggggttttacatgctggtctcaaactcctgaccttcagtgatctgcctgtcttggcct 
50 cccaaagtactgggattacaggcgtgagccactgcgtccggcccggattttgccttttaaataacactattcagttccagatgttt 

ggaaagacataaggaatttgaactacttctgtaattttagatggtctcataaatattgtgaaactcagcattctaaacacggtttc 
tgagctaaatcttgtttagttttcaccatgctttaaagattagttgtggccaggcacagtggctcacgcctgtaatcccagcattt 
tgggagggtgagacgggtggatcacctgaggccaggagttcgagaccagcctggccaacatagtgaaatcccgtctctactaaaaa 

TACAAAAATTAGCCGGGTATGGTGGCACAAGCrTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGA 
55 GGTGGAGGCTGCAATGAGCTGAGATCGTGCCACTGCACTCCAACCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAAAAAAAAAA 

AGAAAGACAAAAGATTAGTTATGACTAATAAATACAAGTACGAAGTGGCCCTTGGGTCAAGATAAGTCTGTTGTAGACTTTTTTTT 
TTCCCCTTGAGACATGGTCTCACTCTGTCACATAGGCTGGAGTGCAGTGGCAGGATCACACCACAACCTATCCGGGCTCAAGCCAT 
CCTCCCAGCTCTGGCTCCCAAGTAGCTAGGACTATAGGTGAGTGCCACCACGCCTGGCTAATTTTTTTTTGCAATTTATAGAGACA 
GGGTTTCGCCATGTTGCTCAGGCTGGTCTCAAACTCTTGGCCTCAATAGATCCTCCAGCCTTGGCCTCCCACAGTGCTGGGATTAC 
60 AGGTGTGAGCCTTGTTTGCAGAGTTTAGGTCCCAGAGAATATAAAGACACTCAAAGTATCTCAACCTCTTGGAACACCTCTTGGGC 

ATCAAGAACAACGCTACTAGAAATAAGCAGTTTGCCTCTAGAGAAACTTCAAGTAAGCACAACAAAGGGCAAAGTGACACAAGATA 
ACTGTGGAATGCAAGCAAACAGCAGCAGCTGGTCTGTATTTTTTTAAATGGCAAAGTCACAAACAACAGCAACTGCTTTTAGAGTG 

agcaggtagtttgctttcttttttttcaaatggaactcactttttaagtgatgacatgcacttgggggtgggtaggtgtgagttca 

TTTGTGTTTTGAAATCCCAAATTAATGAGCATGATAAACCGCTATTGCTGGCCCTGTCTGACTCTCTACTCTGAGTAATTGGTGGG 
65 TTCCCCCCAACCTTCTCCTAACCCTCACCCTTTTTCCCTTTCCATTGACTTGGGACAGTCCTTGTCAAAGTGCCAATCACAGTGGG 

AAGGAGGAGAAGGGGGGAGGTCACAGTGCATGGGATTCAAGGTCACAGTGGGCGGAGCAACGGGGATCACCAGGCAAGTAAGTCAA 
GTTCCCGCTGCTCAAGTCCAGCTGTCTGCCACGGTAGTGCAACCCTTGGCGGACGACCCAGGACGCGTTGACGCGGCAGTCGCGCC 
ATCTCTTCTTGCCTGCATTTATCTGCGCTGTTTGAAGCCGTGTGACCCATCAGGACCCAGAGGCTGTCTGATCACATTATTGGGCT 
GTCTGCTGTCTTCGGGTTAGGAGATCCTGGTTGGCCTGAAGGGAAGAAGATCAGAGGAAGACCTATCGAGGATGGGTTTCTCCTGC 
70 TTCTCCTCGGGTTGGCGCTGCCCAGGATCCGCTTCCTGGCCTCGGTGTACTCGGCTTCCCACTGTGCCAGGGACTTGACTGGAAGG 

GCGGGCCTGCTAGCGGACTTGGGGCTGCTGACCACACCGTTGCTGGTGGGCCTCTTGAGGATGCGGACCTGTGGAGGGGGTCCCGG 
GGGAAAATTATCATCCTGAATCACAATGGGCACTTTGGGAGATTTGAATTTCCTGCTTTCTGTGTGATCTTCAGTTTTTTTTCCAG 
ACGTCTATTTCCCCGCTGTCTGCCGTCTCCTCCCAGCTCTCAGCAACCTCCTCATATTCCATCTTACTCGCCACTTTCCAGATCGC 
TTGCTTTCTTATTTCCACATTTTCTCTGACTTTTGCAGTATTCAATATTATTACCTGATTCTGATTTTTCAGACATCACTATATGG 

75 tccttggctttttggtcgttcctctcattcctttgctgtttcaagctctgttcccagcctaagctttttaccaccgaattctgttc 



864 




WO 03/008583 



PCT/US01/51291 



CTGAGTCATACTGCTGTGGTAGTGCTGGTACACGTAGTTTTGAATACCAGGTTCTTGAGTGAATCCTTTTTACTTCTCTCTCTCTC 
CCCCACCCCCGCTTCTCCCTTCTGCCTTCATTTCTGACCCTtCTTTTCTGGTTCCATTAGAAAAGGACTAATCTTATCAGTTCTGC 
CTTTTTTTTTCTGCTCTAATAATTTTGTCAAGATAATTTTTTCAAAGCACAAGGCCAATGAGAAGGGGGAAAGTCGGTCCAGAAGG 
5 CAGCCGGCCCGACTATTCTGAGTTTGAATCTACTCTTGGTGGTCCTGTTAAAATACAGTTTGAAGCAAATCACTTGTTTTTATGCT 

TCTAATGTCTACTCTGTCGAAAGCCCAAATTTCCTTGCTTGGCATTTAAGGAGACTCCAAGTTCTTAAAACTTCTTCTTGACTTTC 
ATGCAAGTCAAACGGATTTATTTATTGTATCTCAAACAGTCCTCTTATATTTTCCTTTCTGTATTTTTTGATAATTTTCTTGTGCC 
TGGAATATTCTCTGCTTTTATTTAAGTCTCACCATCTTTCAAGACACAAAATATGTGTGATCTCTGAGGCCTTTGTGAACTGCCTC 
CAGCATTTACTAAGCAATTAATTCTGTCTCTGAACTTTTATAGCACAAACCCATTCGTTCACTTGATATTTAACAAATATCAACCT 
10 CTATCACTTATCTCTTTTTTTTTTTTTTTTCTTCTGAGATGGAGTCTTGCTCTGTCACCCAGGCTGGACTGCAGTGGCGCGATCTC 

CGCTCACTGCAACCTCTGCCTCCCGAGATCAAGCGATTCTTCTGCCTCAGCCTCCCAAGTGGCTAGGATTACAGGCGCCCGCCACG 
GGGCCCGGCTAATTTTTGTATTTTTAGTAGAGACAAGGTTTCACCATCTTGGCCAGGCTGGTCTCGAACTCCTAACCTCGTGATCC 
ACCCACCTCAGCCTCCCAAAGTGCTGGGATTACAAGCGTGAGCCACCGTGCGCAGCCTATCACTTATCTTTTCATGCTTACATTTT 
CTCA CTGCT TGAGATTTTCTTTCATCCAGGGTCAAGCACTGAGTCTATTAGAAACCCCACTGTATATGATCTGATGAAGATGAGAT 
15 TATCTTTTTAAAAGCCACATATTAAATCTCTTAAGTTAATAATATTGGCAATCAACTTAAATCAACTGAGTGACCACTATGTTTAA 

GGAAGTTTCCTTTCTGGTAGGCTGGGAAGCGGGAGAAGGGAAGGATATAACTTTATAAAAAAAAAAAAGCTGCAGAAGGGAAGGAT 
ATAACTTTATAAAAAAAGGTCCTTGTTCACAAGGAGCTAATCACTTACTGGCCAGAGAAGAAACGTGTTCCTTCTTTGCAATGGCT 
GTGTTTTTGGGTTTAGCTAACTCAATTCTTTATGTCCTCAATTTATGAGACCGCATCAAAAACGTTTTTGCCACATCTCTGTGGGA 
AAGTAGGTGAGTCAGAATGAGTGCATAATATATAAGTATATATTTTAATGATAATGAATGTGTAGATTAACAAACCCAAACTTTGT 

2 0 TTTTGTTTTTTTGAGAGTCTTGCCCTGTCGCCCAGGCTGGAGTGCAATGGCATGATCTTGGCTCACTGCAGCCTCTGCCTCCCGGG 

TTCACAGGATTGTCCTGCCTCAGCCTCCGGAGTAGAGTAGCTGGGATTACAGGTGACCGCCACCACGCCCGACTAATTTTTGTAGT 
TTTTAGTAGAGACGGCGTTTCCCATGTTGGCCAGGTTGGTCTTGAACTCCTGACCTCAAGTGATCCACCCGCCTCGGCCTACCCAA 
AGTG ATGGGATT ACAAGCGTGAGC CACCG CG CC CAG CCAAACC C AAACATTCTAAAAGCGCAG AGT AACCG CT CCCCTCCC CGCCA 
ACGGTAACCAGCATCTTCGTTCTCCAACCAGAACAGCTGTATGCACCGGTGTATAAGCCTGCCTTAAGTGCTATTTTTAATCTTTT 
25 TTAAAAACAGGCCTTAAAATAACTCATTTGGGTACAACTCCAGCGGCTGGTGGAGTGGGCTTAATATATTAAACAGCTGTTAATTT 

TGGTTTCTTTTTGGTAACAGCGACACGGAGATCCGCATTTGTCGCAGTTTCCACCGCGGGCGGGAAGTGTAAACACAAGAAATACA 
AACATAGCGCAACGGCTAAAGGAGTGTCACAGCGCCAAACCTTGCTGGCTCCGCGCCAGGCCGAGCCCCACCCTCTCAGCTCGCGG 
CCAACACCCCCACCCCGCCTCACAGCCCGCCGCGCCCGCGGGGCGACACCCCCCACTCCATCATCCCGGAGGTGGTGCGGCCGAGC 
CCCGGACCCAATTGGCGGAAGCGGGGCCGGTTGTGTGCGCGCGCACAAATGCCCGGATGCGCCGCGACGACCCGCGCGCTCCCCTC 
30 GGGCGGTAGGGGGCGCGCACCGAGGCACCGCGGCGAGCTTGGCTGCTTCTGGGGCCTGTGTGGCCCTGTGTGTCGGAAAGATGGAG 

CAAGAAGCCGAGCCCGAGGGGCGGCCGCGACCCCTCTGACCGAGATCCTGCTGCTTTCGCAGCCAGGAGCACCGTCCCTCCCCGGA 
TTAGTGCGTACGAGCGCCCAGTGCCCTGGCCCGGAGAGTGGAATGATCCCCGAGGCCCAGGGCGTCGTGCTTCCGCGCGCCCCGTG 
AAGGAAACTGGGGAGTCTTGAGGGACCCCCGACTCCAAGCGCGAAAACCCCGGATGGTGAGGAGCAGGTACTGGCCCGGCAGCGAG 
CGGTCACTTTTGGGTCTGGGCTCTGACGGTGTCCCCTCTATCGCTGGTTCCCAGCCTCTGCCCGTTCGCAGCCTTTGTGCGGTTCG 

3 5 TGGCTGGGGGCTCGGGGCGCGGGGCGCGGGGCATGGGGCACGTGGCTTTGCGGAGGTTTTGTTGGACTGGGGCTAGGCAGTCGCCG 

CCAGGGAGGAGGGCGGGATTTCGGACGGCTCTCGCGGCGGTGGGGGTGGGGGTGGTTCGGAGGTCTCCGCGGGAGTTCAGGGTAAA 
GGTCACGGGGGCCGGGGGCTGCGGGGCCGCTTCGGCGCGGGAGGTCCGGATGATCGCAGGTGCCTGTCGGGTCACTAGTGTGAACG 
CTGCGCGTAGTCTGGGCGGGATTGGGCCGGTTCAGTGGGCAGGTTGACTCAGCTTTTCCTCTTGAGCTGGTCAAGTTCAGACACGT 
TCCGAAACTGCAGTAAAAGGAGTTAAGTCCTGACTTGTCTCCAGCTGGGGCTATTTAAACCATGCATTTTCCCAGCTGTGTTCAGT 
40 GGCGATTGGAGGGTAGACCTGTGGGCACGGACGCACGCCACTTTTTCTCTGCTGATCCAGGTAAGCACCGACTTGCTTGTAGCTTT 

AGTTTTAACTGTTGTTTATGTTCTTTATATATGATGTATTTTCCACAGATGTTTCATGATTTCCAGTTTTCATCGTGTCTTTTTTT 
TCCTTGTAGGCAAATGTGCAATACCAACATGTCTGTACCTACTGATGGTGCTGTAACCACCTCACAGATTCCAGCTTCGGAACAAG 
AGACCCTGGTTAGTATTTTTGTCTCGTGTAACTTTTAAGAATAATTTATTTTATGAAGTGATAAACTAAATTTCGTATACCTCAAT 
TGTAGCATGGCTCTGTAAATAAAATTGTATGTGCATAGCTTAAAGTGTGCTACCTCTGGCGTAACTGCGTGGAGTTAAAAACTGTT 
45 AAGAACTGGTCAGTATTTTTTTAGCCATTTGCCACATTTGCTTTAAAAATTAGTTCCATTACATTGTTAAGCGTGGTTGAAGTTAC 

GTTTGTTACGTGACTGATTTTTTTTTCCTTTTTGACCTCCCAGTATTTAATTTTTAAAAATGGTTTCTAAAAGTCAAAAAAATTAT 
TCGTGCTTGTTTTAAAGATTTTTGTCATTAGAGAAATTTTAAAGTAAAACCTGAAAATTCCAGGCTTTTTGCTCCATGTTTCCTTT 

tagattttttgtgtgcgtacccacatatatttacatttgaatttaaatctatgttattgtcctgtttgttgtactaacaagatgaa 

actgtagttgttctgtgacttgcatccttgtcaataaataaagtctacagaattctttttaatggctgcatagtattccacagcat 

5 0 GAG TATACCATTTT AAAAATTATTTATGCCT TT ACTG ATAGG TTTTTAAAAATTGCCTCCTGTTTTT GAGTATTAC AGATAGTG CC 

GCTTTGTACATGCATCCCGTGTGACTATTTCTGTAAGAAAGATTTTATAGAATTATAGGCTGGCCTCGGTGGCTCACCCCTGTAAT 
CCCATCACTTTGGGAGGCCAAGGCGGACCGATCACCTGAGATGAGGAGTTCAAGACTAGCCTGGCCAACATGGTGAAAACCTGTCT 
CTACTAAAAATACAAAAATTAGTCGGGCATGGTGGCGCGCGCCTATAATCCCCTGCTGAGGAGGCTGGGGCAGGAGAATCGCTTGA 
ACCCAGGAGGCAGAGGTTGCGGTGAGCCAAGATTGCGCCATTTCACTCCAGCCTGGGCGATAAGAGCGAAACTCCGTCTAAAAAAA 
55 AAAAAAAGAAAAGAAAAAGATTTTAGAGAATTAGAACTCCTGAGTTCTCAATTTTACTATTTGATTGCTACTGGTAACTTGCTCAC 

TCTTGCTCTGTCTCCCAGGCTGGAGTGCAGTGGCACAATCTCGGCTCACTGCAATCTCCGTTCCCCGGGTTCACGCCATTCCCCTG 
CCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCACCACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCA 
CCATGTTAGCCAGGATGATCTTGATCCCCTGACCTGGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGT 
60 CACTGCGCCTGGCCTCTTTTATTATTATTACTATTTTTTTGATAAAAGGTACTGTACCATTGTTTAAATTCATTTTTCTCTAGTTT 

CTTGGTGAGGCTGGGCACCTTTCCnTTTGTTTTTGTTTTTGTTTTTTTTGAGACAGAGTTTCACTCCTGTTGCCCAGGCTGGAGT 
GCAATGGCGAGATCTTGTCTCATTGCAACCTCTGCCTCACGGGTTCAAGCGATTCTCTTGCCTCAGCCTCTGGAGTAGCTGGGATT 
ACAGGCATGCGCCACCACGCTCAGCTAATTTTGTATTTTTAGTAGAGATGGGGTTTTTCCATGTTGGTCAGGCTGGTCTTGAACTC 
CCAACTTCAGGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAATCACTGCACCAGGCCTCCATTTTGTTA 
65 AGTCATTTATTTCTTCTGGGACTTGCCTAGTCTTATCTGTCCATTTTCCTTTTAGTTTTTTAAAATTTTTCTTAGTAATTGGAGTA 

gctctatgtgtttcaagtatatttaacttttgttgtttactaatgtagcatttaattttatgttgtcttttccccattgagaacaa 

TTCTGTGAAGTAAAATTTGTTGGCTTTTGAATTTCATATCATGCTTTGGAAGAACTCTCCTGTCCCAAGATCTTGCAAATATATTC 
CT ATATTTTCTTCT AGATTT AAATTTTTT AAAT ATTT AG ATCTTCACCTGT AATTTACCTT CTTGTTCTTCAATGTAAG ATT ACAA 
ATGCTATTATCTTTTATAGCTGTTTTCTCATTAATACATGTCTTTTAAGTCACTAATATACTGATGGCTTTCCATTACAGATTTTT 
70 TTTTTTTTTTTTTTTTGAGACTGAGTCTTGGTCTGTTGCCCAGGCTGGAGTGCAGTGGCATGATCTCGGCTCACTGCAACCTCTGC 

TTCCTGGGTTCAAGCAATTCTGCCGCAGCCTCCCGAGTAGCTGGGATTACAGGCACCCACCTCCACACCCGGATAATTTTTGTACT 
TTTAGTAGAGATAGGGTTTCACCATGTTGTCCAGGCTGGTCTTGAACTTCTGACCTCCTGATCTGCCTGTCTTGGCCTCCCAAAGT 
GCTGGGATTAAAGGCATGAGCCACTGCGCCTGGCCCACACCTGGGTAATTTTTGTATATTTAATAGAGACGGAGTTTCACTGTGTT 
GGCCAGGCTGGTCTCACACTCCTGACCTCAGGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGACCTGAGCCACTG 
75 CACCTGGCTTCCATTACAGATTTTTACTTTGAATTATTTTATCTAATTTGAAGCTAATATAGCATATAATAAAAATTCAGGAGAAA 
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AAAGG TTATTT TTARATCTTTTTTGAG AG AG TCCATTCTTTAG C CTGAAAG TAAAGTG CAT ATGT AAG C ACAGTTAAAAAAAAAAA 
AGTGATCAGAAAAATTAATAATTCAATTCTATATGTATTTTAAATTTTTCAATTGTTAAATAATATTTGTTTTATTGATTAGCTGG 
AAATAGGCAATTTTTAAAAATCTGTTTTTAAGGCATCCCCAATGGGGGTGCTGTCAGATTTTAAAGTTAGACAGAGGACCGGGGCA 
TATTAAAGAGAGGTGCAGAGGTACCAGTTTGTGTGGTAGTGGCAAGCTGTAAAGATACTTGAGTTTTGCAGATTTTGATAAACCAA 
5 AAGGAAGGGAGAAAGTGCATAGTATATTACATTCCCCTCCCCCATGACAATTATTTTTCTCAAGACCATTTGTAAAACCTCTAGAT 

GAGTCTCTCAGTGTGGCCCAGGCTGGTCTTGAACACCTAGCCTCAAGCAAACCTCTAGCACTGTCTCCCAAAGTGCTGGGGTTATA 
GGCAAGAGCCACCTCTCCCAGCCAGCTGCCTTTCTTTCTGTAAGGAAAATTTTACTGGAATGCAACCATGCCCGTTGGTTTACATA 
GTAGCCATG CTTTTT ACTTGGAT AG AACC ATTTGTATGAAAAG CTT AAAATACTTAC AGTC TGG CTCTTT ACAGAAAAAAATTGAC 
10 CCCTAATCTAGTTGGCAGGCTCCTTGCATACAGGTCATATGTCTTATTTGTAATTTCTTTTGCAGTACCTACCACTGTCCAGTGCA 

TAGTAGAAG CTCAAT AAATGTT TGT CAAGT AGATATT TGAAATGTAG ACT AACT AAG AGGCAG CATGATAT AGTAGGAAGAAAATG 
CTGAGTTGTAGTTGAGGGACCTGGGTTGTTATCTCTGATCTGTTCTTAATTACCCTTGTCAGCTTGGGTTAGTTAGTTAGGTTCTC 
TAGCCTTCAGGAACCTAATCTTTAGAAAGAGAAGATTGATAACAGGACCCACTCTAAAGATTTATTCATTTCTCTTTGATTCTCTA 
AGTTAGCTTGCAATAAGCTCGTTGGATCAGTACGGTAAGCTCATTGGATCTCAGTAATTTATGGTTGTTTGTAAGGCAGTAAGCAG 
15 GTAATATAAATAGCTGAAGGAAAAAGTAATCTTTGCTCTTTTGGATTGGATACTATCTGTGATCACAACTGATACTTGATGATTCC 

ATGATACTTGCATAATGATTAGATCCTCCCCAGCATTTTTTCCAAATCCCCTTTATTGAACTTGATGGATATGTTTGCTGCAGGGC 
CTATAGTTCTGGGATAATTTTGGAAGTATAATAGCAGTTCTTTTCTCTTTATAGGTTAGACCAAAGCCATTGCTTTTGAAGTTATT 
AAAGTCTGTTGGTGCACAAAAAGACACTTATACTATGAAAGAGGTAAGCTGAATCAAGAGATAAGTAGTATCTCACTAGTTACATG 
TAGCCATACTTAAAGTTTTCAAGACCATGTGGAGAAATTGGCCATATAGAAGGATTTTTCATTAAGCAGCAACATTTAATTTTGTG 
20 GTCGTTTGGACTATATTTTAAAGCTGAAAATTCTAATTATACTCGAGTTTCATTTCTCAGCTAGGAACTCAGATAAATGGAAGCCC 

CGTAAGGGTGCTTGACCATTTTATGCTGTCAACCCTTTGGTAGACTCCTTCCCAGAATCATGTTTTTAAATGTATGAAATAAAATG 
TATAGAATTACAAAGGAAACATACTAAAATACGGTTACCAAAATAGTAAACTAGTTTGTGATATGTGTGCTTTTGTTATTAACATA 
ATAAATACTAAGATTTAGAAGAAGATATAATAAATATAATGTTTTTTTGTTTTTTGAGACGAAGTCTCGCTCTGTCACCCAAGCTG 
GAGTGCAGTGGCACGATCTCAGCTCACTGCAACCTCCGCCTCCTAGATTCAAGCCCTTCTTCTGCCTTACCCTTCCAAGTAGCTGG 
25 GATTATAGGCACCTGCCACCACGCCTGGCTAATTTTTTGTCTTTTTAGTAGAGATGGGGTTTCTCCATGTTGGCCAGGCTGGTCTT 

GAACTCCTAGTCTCAGGTGATCCACTTGCCTTGGCCTCCCAAAATGCTGGGATTATAGGCATGAGCCACCATGCCTGGCCAATAAA 
TATTATCTTGATATAGTGAGGAATATAAGTCATATTTTGAAATGTTTGCCATAAGTACAGTATGATAGGAAAACACCTCTGATTTT 
TGTTGGTGATGAAATCACAGGTATTAATACTGTTGTGATTTGTTGCCTACATTTATAATCGAAGGAAAAGCTAAATTCTAGTTAGA 
AGTTTGTGAAAATAAGAATAGAATTTTTTTTTTCCCATCCAAATTAATGGACCCCCTGAATTCTATCCAAGGACTTCTTGGGCATC 
30 CCTGGATCCCAGGTTAAGAACTTCTGCACTAGAGATACATGAGTACAGTATACTGATCTTTCTGGGATAGAGGTGAGCTGATTCAT 

GACCATATATTCTATCTAATGGTTCCAGCATTTTAATGCATTCCCCACCTTTAAATTTGTGCACAGAAGCATGATTTTCAGTGACA 
GATTGAGCCACCTTAGGCAGAATTTCAGTGTGATTGAAArATGCCTGTTCTCTGTCTCTCCCACTTAGTTTATGGGACTCAGATTA 
CTTAAAACATTTAAG TTT CTTT CTTACAACGGTATAGTGGGG C AGGAAGAGCTTCCATTTTTCTTTTT CCTCTCCAGCTATACTTT 
TAGAAACTTCCTTAAAGGATGTTTGGTAGAATAAATCTAAGTTCTCTTCCTTTTTCCTTTCCCACTGCTGGACAGCAATCTGTCCA 
35 ATCCACAGTCACATAAGAATATTCCTTTAAGGCCGATGCCTGCTTAGCCAGTTAAATCCAAAGACAGTGTTTGTAGGAAAGGGCCA 

GGTTAAATGGTATTTTTAAGGCTAATTTGGGATTGACCTTATTATCATTGGATAATCAGTTAAGGAAACAAAAAAGTATGGATTTA 
GCAGTAGATAGAAATGAGAAAATTGGCCAAGGCCATCATAAAGACTTAGAATGCTTATGCTAAACTATGTAACAGTAGTGTATGTA 
TTGTCTGATATAGTTCTCAGTTATAGGATCTTTGTTCTGGGGCACACAGGAAGGTAGTGAAAGCTAGTATGGGTAGTAAAAAGAGC 

4 0 CTTGCCCAGGCTGGAGTGCAGTGGCATGATCACTGCTCGCTGCAGCCTGGACCTCGTGGGCTCAGGTGATCCTCCCACCTCAGTGT 

CTGCAGTAGCTAGGACTACAGGCTTGTACCACTATGCCTGGCTAATTTTTGTATTTTTTTGTAGAGATGGAGTTTCACTATGTTGC 
CCAGGCTGGTCTGG AACT CCTGGGCTCAAGGG ATCTGCTTACCTCGGC CT CCTAAAG TGCTAGATTTACAGGTGTGAGCCACTG TG 
CCCAACGCAATTTCTTCATTTCTAATACAGTGATAATAATCTTATGAAATATCAGAATGAGATAATACTTATAAAAGTACATTGTA 
AACTGTAAAATGCCATATGTATTTAGGTAGTTGTTAATAGGTTTATATCTGGATATCTTAAAAATGTATTGCCAACTTCTTGTCTT 
45 AATGCAGCACAGGGAATATAATTTAACTTTTATTAATGGTTCAAAGTCATTATTTTGATTATTTATCATAATATGGAGTAAATTGA 

TACCTTAGAGGGTTTATTTCATTCTCAGAATTCTCTCAAACTGTTTTGTAGCTGTCATTGATTGATTGTTTTTCTGTCTTCCTCCT 
CTGGTGACCTCAGAGGCTATTGAGGTTTATAGTATTTATGACTATTTACTAAGTGGCTCCAGACCACTGCCATATTTTAGTTGATT 
TTTGTTTCTGCAACTTTTTTGGCTATCAGTTTTTTATTTTGCTGCCTTTTCCCTTCCTAATATGTTAGTATCTAAGTATCTGGGCA 
GAGTTAAAGTCTACAAGGAAAAAAACCTCACATTTTAAGGTTTGCTTAAGTAAATAGAGAAGCAGTTATTTCTGCTTCTGTCAAAT 

TGCAGTGGCGCAATCTCGGCTCACTGCAGCCTCCACCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCTAATAGCTGGGAT 
TACAGGTGTCTGCCACCATGCCTGGCTAACTTTTGTATTTTTAGTAGAGATGGGACCAGGATGGTCTTTATCTCCTGACCTCGTGA 
TCCATCCGCTTCGGCCTCCCGAAGTACTGGGATTACAGGTGTGAGCCACTGCGCCCAGCCAAAAGTAGCTTCTAAGTACAAAATGG 
TTGTTCTACATAGTTGTGGATATGGTTCCTGGTTGTTTACCCCTATTCAGATAAATAGGATATTATTAAATGTATTTACAACTAAC 
55 ATTTAGTTTTCTTTAATGCTCAGAAATCATATTTGTATTTCAGGTTCTTTTTTATCTTGGCCAGTATATTATGACTAAACGATTAT 

ATG ATG AGAAG CAAC AACAT ATTGTATATTGTT CAAATG AT CTTC TAGG AGAT TTGTTTGG CGTGCCAAG CTTCT CTGTG AAAG AG 
CACAGGTAATTCTTCAGTTTAGTCCATTGTAAAAAGCCATCTGGGCTAACATTTCAGTTCACCTCTACCCTCATTCACTTTTGTCA 
GAGAAAAACTGTTGAAACATATTAAAGACATGCTGAAACTTAATTTTTTAGCTCTGCGGCATATTATTTGAGAACCTGAGCTCTGG 
CATCTTATAAACCAGTGTTTGAAACCTAGCCCAATCATTTACTAGTTTTGTGACTAGATAAATTAACCTTTTTAAACCTGCTTCCC 
60 CATTTATAAAATAGGGATAATTAAATACTTCATGTGGAGGTTAAAGCTCTTGAAGAGAGACGTTGTATAAAAAAGCATAGTTTTGG 

GCACATACAAAGCATTCAAGTATTAGCTGTAGCTATTATAACTTTTTATTCCAGAAACAGTATACCACCACGTGGTAAAGGCTTAC 
ATTTGAGCCTTAGTTATTTTGGAGATCATTTTCATTGTCACCTATCATTATGGCACTTAACCAGCAGAATTTAACCCAGGTAATAT 
TTCTAGAAATAGGCCTGGTGCGGTGGCTCACACCTGTAATCCCAGCACTTTGAGAGGCCAAGGCGGGTGGATCACCTGAGGTTGGG 
AGTTGGAGACCAGCCTGACCAACATGGAGAAACCCTGTCTCTACTAAAAATACAAAATTAGCTGGGTGTGGTGGTGCATGCCTGTA 
65 ATTCCAGCTACTCGGGAGGCTGAGGCAGTAGAATCACTTGAACCAGGCAGGTGGAGGTTGTGGTTGAGGTGAGCCGAGATTGCGCC 

ACTGCACTCCAGCCTGGGCAACGAGCAAAACTGCATCTGAAAAAAAAATTTTTTTAATATATATTTTTCTAAAATTATTCTTTTTT 
TTGTTTGTTTGTTTTGAGAGGGAGTCTTGCTCTATGGCCCAGGCTGGAGTGCAGTGGCATGATCTTGGCTCACTGCAACCTCCGTC 
TCCTGGGTTCAAGTGATTCTCCTGCCTCGGCTTCCCGAGTAGCTGGGATTACAGGTGCCTGCTGCCATGCCTAATTTTTGTATTTT 
TAGTAGAGACAGGGTTTCACGATGTTGACCAGGCTGGTCTTGAGCTCCTAACCTTCGGTAATCCACCTGCCATGGCCTCCCAAAGT 
70 GCTGGGATTACAGATGTGAGCAACCACACCCGGCCTACATTTGGAATTCTTTGTCACATTTGGTTTAGCACAGGCAATCCGTGTTG 

AGCCTTAGCATTCATTACATTAATAAATGGAATGAATACGTTCACCTGAGACAATTAACTAGCTTCTGCTAGTATTTAATGCTCAG 
TAGTATAGCTGAAAAGATGATAATTAAATGGGATTTTATTTTATTAAAAAACATAACTTCCTCAGCTGAGCAAGGGATTTTATAAC 

tttaaaacaaccttattattgtaaacatagtatatattattattgaacattaggagatgacagaaaactaagaaaagtaaaggaaa 

AAAAAGGACTGTAGTTTGTTAACAAAAGGTATTTTTACCAGTCATTTGTGTATTATGTGCAACTGTGTGTTTTAACCTAGTTATGA 
75 ATATAGTACTATATTTAAATTTCATCTAGCTTCTTAATTTGTATTATAATTTGTATATTATATATTATAATATACATATAATATAA 
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TTATATATATTACAAATATATGTATAATTATTATTTTTTATTGATGAGTCACTTCTGTTTAATATCCATATATGTTGTCATTTTAT 

ACGTGGCCTTGGTATATATGGTTTAATTTTATAAATTTTAAAAATAACTATATTGGTATATTGGTGATTTCTTTACCTATTGAATA 

ttgaatcttctattttttttcttttttttttgagatgaagtcttgctctgttgcccaggctgcaacctctgcctcctgggttcaag 
cgattctcttgcctcagcctcctgagtagctgggattacaggtgcacactactatgagcagctaattttttgtatttttagtagag 
atggggttttgccatgttggccaggctggtctcgaactcctgacttcaagtgatctgcctgtcttggcctcccaaagtgctgggat 
tacagacgtgagccactgtgcctggtctgaatattgaatcttcggataatgtttggaagtatgatttccttggacttgaattctaa 
atgttgagagataagaaataggagaaattactgacttgaaaaggatatgaattaaaaatattgtgggtttaggttgctgtatcctt 
attcccaaggatgaaaaaagatagttgggattcatatttcctcttaatattgagtgagaaacaatattttgtgacaaacactctct 
taaatccttagtttaaaaacaaaaggaaaaatccattgtgacatcaacgaatactggggtaaatgaattatcctcctgttaggata 
taaacttcatgagggcatatacatttctgtttcattctttgttttcccccgtgtctggtacatagtaccagtgactggtacgtggt 
aggttttcagtctgtatttattgaatgaatgagtactgctttatctgttaataagtttcttttttttcttccctgagtcggagttt 
tgctcttgttgcccaggctggagtgcaatggcgtgatcttggctcaccgcaacctctgcctcccgggtttaagtgattatcccgcc 
tcagtctcctgagtagctgggattacaggcatgcgccaccatgcccagctaattttatatttttagtagagatggggtttctccat 
gttggtcaggctggtcttgagctccaggcctcgggtgatctgccggactcggccttccgaagtgctgggattacaggtgtctgtga 
gccactgcgcccggcctctgttaatacgttttaagatcaagaaaggaagttgaagcttgatgaaagtcaagattataatcaaattc 
ctatttaatggattttgcgtaactcaatagtttttttggcagtttgtatttaatggattttgcataactcaatgcttttttttggc 
agtttgctactaagcacagagctaaaaacattcctgtttgaaaataagtatgttcaacctcttcctgcttgcatactcattttttg 
ggggtcttctggtaaagtccaaacaaagcacatttcaggaattggtagtgtgaaatctttcagctagagagactttagtaattatt 
aaaagtagctgtacataatcattgtgctactaattattgtgcttttaagtgcctacaagcttgccaatgataaatttggttttgaa 
tgtgtgcagtagttcatactaagtatgtatgtagaagtctggttagatccagcttaatacaaatttttattctaaaatgtacatct 
cttgttattttttttttttctgtctacaaggaaaatatataccatgatctacaggaacttggtagtagtcaatcagcagggtaagt 
taattttgagcatcatggataaataccataaaaacgttttaaagacatttttgtttatgtgcatatgttttataattgtgattctc 
tttaaaagttgctttaattaaatattgtaataaaagtatgataaatttattagaagtacatatgaactaaaaccacatactgaggt 
tctaatgt aaagttaaatat c ctgttagatc aatttag acttg ggatatcagagttagg attt attttg aaaggtctgt aatttc a 
aaagctcctgtttaggagtgatctaccttgaaaatgtattgaaaggctttgggaaataatattgttacctaggtaggaccatgtgt 
aaggatgaaggatgagtctttttctttggttatagacaaaattttgtttaccaatttgtggaagtggaattttatgttcctacttc 
cgtttcttaactggttatttttgggtcacatctctctttaataagctgataaaagcattgggttcttgttccagaaagatgcacat 
gtatatatacatgggtaagtcaataagtgttttacaacctactttccatgagaaaagccctgatttatgtgcttgctgacttccat 

aaggaatcttgctctgtcactcaggctggagtgtagtggcatgatctcgactcactgcaacctccgcctcccaggttcaagcaatt 

cttctgcctcagcctcccgagtagatgggactacaggcgtatgccaccacgcccggctaatttttgtatttttagtagagaggggg 

tttcagcatgttggccaggctggtctcgaactcctgaccttgtgatctgcctgcctcggccttccaaagtcctgggattacaggta 

tgagccactgcacccggtctcacagtttgcttttgagtgctgcttagagctgtctctaatacactacactgctcctaaagcccatc 

ctcgaactacagttaagaaatgctcttaggccaggtgtgatggctcatgcctataattccagcactttaggaggctaaggcaggag 

gatcacttgagccgaggagttcaagaccagcctgggcagcatggcaaaatcctaactctgcaaaaactacaaaaatcagcttggta 

tagtggtgcatgcctgtagtcctagctactcaggaggctgaggcaggaggattttttgaggctgggaggtcaggactgtagtgaac 

tgtgatcatgccatccagtccaggtgacagagcaagacctcatctcttaaaaaagacaaaaacaaaacaaaacaaaaaaacacctc 

tcaggagcttgtttagttcctagaatgaattgaccactcccttgtacttcctctattccatattcagattttattgtaaaattgct 

ttgttttacttgtgggtttttttgtttgtttttgagatgggctctcactctgtcaccctgcttgaagtgcagtggtaatcttggct 

cactgcatcctccacctccagggctcaaatgatcctccccctcagcctcccaagttgctgggactacagatgtgctccaccacgcc 

tggctaatttttctgtatgtttggtagagacggtgttgctatgttgcccaggctagtcttgacctgagctcaagagatattctcac 

ctcggcctcccaaagtttaggggttacaggcatgagccactgcgtctggctgttgcacttgtttatatttttgttacctgtgtcct 

attcaggtttgcattgtgcatcacacactatagtgttttattaatatggtatttaataaatgtgttgaattgaatacttattcttc 

caaagttaggatttaaagcccagaaaagtatctccattttatcccaaaataaaagtagttattaggctgatgatttggcattttat 

gtacatgtgtacaatgtgcaggttggttacatatgtatacctgttgttttaaagctctttaagaaattgtgtgatagctaaatata 

caattgtagtatttgtagtagtagtttgagttttctgaagtatgtaaccctgatgtattcattccttcatttgtttaaataaactt 

tggcacattactagaaaaattgtattattgagatggaaacttacaaattacttatttgcagtctgagtttggtttagatatcagta 

gaattaacttcagaactcctattccatgttctcaactttgtcacttttttttttttgagatggagtctcactctgtcacccaggct 

ggagtgcagtggtgcgatctcggatcactgcaacctctgcttcccgggtttaagtgattctccttcctcagcctcccgagtaggtg 

ggattacaggtgcctgccaccacgtccggttaatttttgtatttttagtagagaaagggtttcaccatgttgaccaggctggtctc 

aaactcctgacctcaggtgatcctcccaccttggcctcccaaagtgctgggattacaagtgtgagccactgcacccacccagccta 

gggcttcctttttattacatcttttttgtagcatctgtttatactaatccaaaattcctggacaatataacctattatgtacaact 

taagaaaattagtgtaatgccttacccatagtataaagagaaaattaatctatgataatgcataatttcaaaatgttaatgtccag 

gcatgagttcactgttaagatgaaaatgtttccaaggggggtagtaaagggtatttgatgataattgtctgtatatcccaactctg 

aaactttgacttttgagctcaaagtctgtatatccaactacaaatgaaacctatgtgcctgaataactcagtttgttatcttccca 

tccaatctgtttatctttctaaagtttctcttttagtgaatggtaccactcatttattcacccaagttggaatcttggaatcatct 

taactcctttcttccttgccttctatatcaaataccaggtcttgttggtttttacctatttaatttctctggaatttgttttccat 

gccttagtttaggctttaatagtttttagtttgtattattgcaattgtctaatactggttttcctgcctctgccctctttttctta 

tgttttgctagagtgatttgtcactcttctgcttaaaattaccatttaggggttcattattgctctctggatgtaatattttctgt 

gagctagaaatcagtttcatttcttggacaaaaatcctttttaatggtgagtggctgcaacatcgcattaaggaagattctgaagt 

atctgcggggaagaatgcagtgataagggaatgacagcatgagtcctgctttggctagaccacaggatcctttacagtctgaacct 

gcctacattccagtaataatgaactgcttgtggtgtcctgcaacaggaactgttgttagtttgcttttggatactttttcacatgg 

CGTTTTCTTGGrCTGGAATGGCCTTTCCTAGCCCTATTTTCATATTGTCCTACAAAATATTTCCTGATTCTTTGTTTCTCAGACAC 

tccctgtccctaccaaaataatgactctcctgtctctctgctaatttatctaacagtcttttaatgtcttgattatactttactct 

TCTACATTAAAGTTGAATTATTTTATTTACATCTGCAACATTTAGTATGAGGATGCCACCTGGAAAATACATGTTTAATGTTTATT 

GAAAGGTTAAATTGCATAAGGGTTTGTGTTAGACTGATAGCATATCTACTGAGTAGCGCCCCGCCGCCCCCCGCCCACCACCAAGT 

TTCTGATCCTTTTTCTTTTCTCTCAGAATCATCGGACTCAGGTACATCTGTGAGTGAGAACAGGTGTCACCTTGAAGGTGGGAGTG 

ATCAAAAGGTAATCTAAGTAAATTTCTCATTCTAATGTAATATTATTTGCAAATTGGAAAGGTTATTTACAACAAGTTAGCTTACT 

GGTTATGTTAAGTTTGTTGTATTTTATTTTTTTCCTAAATGCTTAGGACCTTGTACAAGAGCTTCAGGAAGAGAAACCTTCATCTT 

CACATTTGGTTTCTAGACCATCTACCTCATCTAGAAGGAGAGCAATTAGTGAGACAGGTATATATGAATATTTATTTGACGCATTC 

ACACAGCTTTTTGATATTCTTTCTCTAATGAAATTAGTGCTTTTAGACTTAATTAAATTGTTCCCTTTTTTTGGTTGAGATGAATT 

AACCTCTGAGTTTTTTTCATTCGTGAmTATTTGATTTACAAATTGCTTATTTAGCAATATTTTTCTGGCTGACTACAGCAGGCA 

CAGTTTACTGTGCCCCACTGGAGTTTATAGTTAGCCAACTCTCTGTTAAGATAGTAGGAGGTGGCTGGGGTGTGGTGGCTCACGCC 

TGGCTCACGCCTGTAATCCCGGCACTTTGGGAGGCCGAGGCTGGCGGATCACGAGGTCAGGAGTTCGAGACCAGCCTGACCAACGT 



867 




WO 03/008583 



PCT/US01/5I291 



ggtgaaaccccatctctactaaaaaaaatacaaaaagtagctgggcctggtggcgcacacttgtaatccagctactcaggaggttg 
aggaaggagaatcacttcaacccgggaggtagaagttacagtgagccgaaattgcgccactgcactccagcctgggtaaccgtgtg 
agacttcgtctaaaaagaaagataataggagacaggcatataaactctattttcaccattattcttagtcaccttaacagttaaat 
ttttaaattgttatttttaataaatggtagtacatacctatgagttttaaaacagaaagtaaatagcattttagaaatgaagagat 
5 aagggccgggcgcagtggctcacgcctgtaatcccagcactttgggaggccgaggcgggtggatcatgaggtcaggagatcgagac 

■ catcctgtctaacatggtgaaaccccatctctactaaaaatacaaaaaattagctggatgtggtggcgggtgcctgtagtcccagc 
tactcgggaggctgaggcaggagaatggcatgaactggggaggcagagcttacagtgagccgagatcacgccactgcactccgcct 
gggcgacacagtgagactgtctaaaaaaaagagagagagagaaaatagttgacagagagaaaatagttgagaacagttagtagacg 
tagtagacgagaaggctgttgcctgaggaagtcgcagtaactaagaccgtatgattcagatgaaagagaatgtcagatcagtgaaa 
10 cagaataaatgaacccagaccagaatctcgtacatgcgggcagaagacaggaagggcagaggtgtctagggcagaggtggaactag 

aacaaatggtagttacttggggaaaaggtgaagttagatctgtaccttatgccaaaatgaatttcaaatgagtttaaaagttaaat 
gaaaaatagaatacaacatatttgaaagatagtcactttaaatttgactgttaatatctgtattacataaaaagtcttcccaaatc 
aataaggaaaacattaaaacttcaaatagcaaaaagggcagacagttcacaaaaatttctcacagtaaatacgaatgactaataaa 
tatggggagagggtgaattttggtgatttttagctttacagatagtaaaaaatgccaaaagggtgtccttttgatctatcaaatta 
15 gtaaaaataaaatttttactcatccttactcatcagtgctaataacttgtgtattagcactgataaactgttggtctgtaaattgg 

taaaagtgggtaaaaattgattaaatttttcggattataaaaaagcttagatggcctggtgcggtggctcacacctgtaatcccag 
cactttggaaggccgaagcgggtggatctcttgaggttaagagttcgagaccaacctggccaacatggtgaaaccccatctctatt 

AAAAAT ACAAAAATTAG CC AGGTGTGGTGG C AGG CGCCTGTAATCCCAGCTACTTGGGAGG CTG AGGCAGGAGAATCG CTTGAACC 
TGGGATGTGGAGGTTGCAGTGAACCAAGGTCGCACCACTGCACTCCAGCCTGGGGTACAGAGTGAGACTCCATCTCAAAAAAAAAA 

2 0 aaaaaagaaaagaaaaaaaagtcttagagttcttaacattatcctagtaactccatttctagtaatctatcctaaggatgtaataa 

AAAATT CAAAGATTTATATGTAGAG ATACTAATT ACAG CATTATTTAT AATTG CAGCCCGGCCAAG ATCACCTTTTTAAAAATAGG 
GAACACAAACATGATTAAGAACTCACGTGCAGAACTTGTGATCTCGATAAAACGTAAAAATCCCGGCCAGGTCCAGTGGCTCACGC 
CTGTAATCCCAGCACCTTGGGAGGCCGAGGAGGGAGGATCACGAGGTCAGGAGATTGAGACCATCCTGGCTAACACGGTGAAACCC 
CGTCTCTACTAAAAATACAAAAAAAATTAGCCGGGCACAGTGGTGGGCACCTGTAGTCCCAGCTATTCAGGAGGCTGAGGCAGGAG 
25 AATTGCTTGAACCCAGGAGGTGGAGGTTGCAGTGTGCCGAGATTGTGCCATTATACTCCAGCCTGGGGGACAAGAGTGAGACTTTG 

TCTCAAGAAAATGATAAAAAAAGTCCTTTCAGAAATCTGTGATACTATCTCATTTTAATTTTTGTCATTCTCATGGGTGAAAAATG 
ATATCATTTCACTTTGCATTTCTTTGATCCCTAGGAGGTAAGAGTTTTTTTTTCTATTACTCAAGTACATGACTCAAGATTTTTCA 
TATGTTTATTAGTCATTTGTATTTCTTCTGTGACTTGCTTTTTCCTGTTTCCTTAAAAGAAAATACAGTCTATCTTGATTTGGTAG 
GACTTTGTATAATATGTATACTATGGGTAATTTTTACTATATATGTTGCAGATATTATCTTCGAATTTGACCTTTGCCTTTTAACT 
30 TTTGTTTGGTATTTTATTTTGTCATGTAAACCTTGACATGGTCTAATCTTGATAGTCTTTTTATTGAGGACTTTGCAGTATTATGA 

AATACTTCTCCACCCCAGCATTATAAGAATATTTTGTTATAGGTACTTGAATGGTTTTGTTCTTTATATTTAGATCTTTAATCCAC 

ctggaattcatttttatgtctagtataaggtagtattctcatttatgtctaacggatttgtctaacattctgacccattcagagat 
aatttattatttaaaatgaaatggaaactttttactggttttgatttctgtttaaaatatagggtactgaagagccgggcttagtg 
gcttaggcctgtaatcccagcactttgggaggctgaggcaggaggatcacttaaggccaggagtttgagaccagtgtggccaacat 
35 ggtgaaaccctgtctctaccaaaaatacaaaaattatccaggcatggtggtgtgcacctttaatcccagctacttggaagctgaag 

tcacaagaatcacttgaacctgggaggcagaggttgcaatgagctgagaatgtaccactgcactccagcctgggtggtcgagtgtg 
actctgtctcaaaagaaaaagtgtagggtactgaagaaattgaaacattaagaataccatatgagtaaattaaacactttggctct 
tttcggaaaaaaacagatgagctcttatattttaaagtttggttttgacagaaaaaaattcctagattttttggttaataaaaact 
ttattagatagattaaattgtgatgtatggagataaagttctgaaagaagaatagaaagctttttaaaaatagtattctcagccta 
40 ggcaacatggtgaaaccctgtctatgcaaaaaatacaaaatggtgcattcctatggtaccgttcctatggtaccagctactcggga 

ggctgaggttgaggtgggaggatcacttgagcccatgaggcagaggttgcagtgagccgagattgtgcctctgtactccagcctgg 
gtgacagagcaagaccctttctcagacaataaataaataaacaaataaataaatacacacagatagtgttctgctgtaacagttgg 
acagattcaataaaacagtgttaacttttgaactaattttattgaaactaagtttctgtacaaataggtactcaaaacagctcaat 
tttctaaatcacagtacagcaatttattttttttccttacatatccagaagaaaattcagatgaattatctggtgaacgacaaaga 
45 aaacgccacaaatctgatagtatttccctttcctttgatgaaagcctggctctgtgtgtaataagggagatatgttgtgaaagaag 

cagtagcagtgaatctacagggacgccatcgaatccggtaatgttctcattttaagtaaggcaagactcttactgttcaaagtcta 
gtcctggcagtcctaataaggatacggatagaatgtacatgtgtcttacgagattgatagaaaacacagtgctaaattttacttta 
aaataaaactactatattgatctccaccttcaacccaaggtattgtgagaaatgtggaaaatagtggagtaacaccggtattggta 
aaattagtagtagtattagtaattatcaatgtcactgtatgtattagagaatatttgtggaccactgcaccaatagtacagtcaaa 
50 taaattggagtatagagttgtttgagaatttgagagttacactttttaaaaaaggaacaaaaccaaaaatttggttcagttaaata 

ttttagcattttaaggcaaatttgactatttagagtaaaaatatattttattacagccatcagcaaaaaagtcagcatagtctgaa 
cttaacatttgccaaataggtctagacatcaggtaagttctatttacttatgctgtaaaatacaggtttatactgggctgggtgcg 
gtggctcatgcctgtaatcagtactttcggaggctgaggcgggtggatcacctgaggtcaggagttcaagaccagcatggccaaca 
agatgaaaccatgtctttactgaaaatacaaaaattagccaggcgtggtggcgcatgcttgcagtcccagctacttgggggcctga 
55 ggcaggagaatcgctcgaacccaggagttggaggttgcagtgagctgagattgtgccactgcactctagcctgggtgacagagcga 

gactccatctcaaaaaaaaaaaaaaaaaatgcaggtttattattgcatggatgacgggagagtatcagtactttctcattactaat 
acagacttccaaaatattagtgagcagcatttcttaagagatgtcactgaaagaagtttggtaaaaaatttttttgttaacaagaa 
tgcttgacaaatggaatattttgttttgtatgtctttaatcaagcttgtccaacccatgccctgtgggccatatgccaggatggct 
TTGAATGTGGCCCAACACAAATTCATAAACTTTCTTAAAATATTATGATTTTTTTTT rTACAATTTTTTTTCTGCTCATCAGCTAT 

60 tgttagtgtattttatgtgtggcccaagacaattcttccaatgtcgcccacggaaaccaaaggattggatacattttttggtaata 

tggcagtgtctcatggccattattctgggtattagtaatcattgtatagtactctagaagatgtaggaagtggaaccaattgtgat 
agtaatcctagtcttttacctattcttgttacttcctgtattatctttttttctcttccaaagcagtgattgtatgaacgcatacc 
tgccctctagagttactgtacctaacggagctgttacttatgtagaccgctagatggcatgatgagctcctgctcagtctgagagc 
aggttcttcatttgtagatatttaagtttataccaaattccatacagttgagatggcactgcagatacagtggtagtcaaggtaga 
65 tatggttcttgccttcattgggagatagatcattaatgacaaaaatgaaaacatttaataaatccagtggaaaaaataggctcttg 

AGCGGAAATATATGTGATAAAATTGAArCCAATTAAAACTTGATGAGTATCCAACCTACAAGTTTGGTTAAAAAGAGAATTATTAT 
ACCCTATTTATTTATTTATTGAGATTGAGTCTCTCTGTCTCCCAGGCTGGAGTGCAGTGGTGCAATCTTGGCTCACTGCAACCTCC 
ACCTCCCCGGTTCAGGCGATTCTCATGTCTCAGCCTCCTGAGTAGCTGGGATTACAGGCTCCCATCACCACACCTGGCTAATTTTT 
gtatttttagtagagatggggtttcactatgttggccaggctggtcttgagctcctgacctcaagtgatctgcctgccttggcctc 
70 ccaaagtgttgggattacagatgtgagccacctgcccggacccctatttaatgtatagtttttgttaaagttatatcagaattcta 

gctgaatgatatttagagtccttgttcctgctttgtacctgggacactgccttgttactgatatggctttgaggagtagaggaaca 
ccaggttttttgttttgagttgaattagataaaacgacacggacacacgtggagtggttttaaggagcagagcgtttaataggcaa 
gaagggagaaggcagaaggaagaagctcccccttacacagacagagggaggggggctctaaagctgaaagaggagaccttacattc 
tgacaatactagccagttttatgtgacggctggagggggtggtgtcttatttgcatagggctcagaggattggtttgaccaggcat 
75 gtcatttagccctcaagaaaactggccctcccaccccagtcctttaatacacaaatgcaggatgccatgacattttacacacgggg 
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ttatgtgggggcggccatgctgttaggtacctgatggagcaagggcaagaggacaacggtgggaatcgccatgttgggtggaccct 

CTTG C ATTTGCAT CTTAAAGG TTG CCAG CCTTTAAGAGCCAGGG CTTTT ATGCT AG ACAAGAAATTTTTCTGG AGCT ACGAAAAAC 
CTTCCAAGGACCACTTTTCCTCTCCATrTGCCTAAAATAATtTCTTAATAACTCGTGTGGAGTAGAGGGGTATTTCTTTTTTTCTT 

tttgttagtcctgtcctgcattctcttaaaaaatcctatctataaaaaatctcagccgggcgtggtggctcatgcctgtaatccca 
5 gcactttggaaggcccaggcgggcggatcacctgaggtcaggagttcaggaccagcctcgccaacatgttgtgaaaacccatctct 

actaaaaataccaaaaattagctgggcatagtggcgggcacctgtaatctagctactcaggaggctgagacaggagaatcgcttga 
acccgggaggcggaggttgcagtgagctgagatcacgccattgcactgcagcctgggcaacgagaacgaaattccatctcaaacaa 
caacaac aaaatctcg tttttcaggttaagtccctagttgtgaaagcttttggtaggg ccagttttttttt ctt cttcgttttaat 
ttccctcatttgagaatgttgtagtcatcattgggtgtcatcattcaccagtttgtgaagggagttaaaggaaagtgcattcctct 

10 CCCATCTTTTCTTTCTTTGGGGTTTAATAAATTGTGGGAAACTAAGACTGTGTTCTAGACTGTACACCATGCAGTrTATATTATGA 

TCTTCTGTCATCTTTGCAGCCTCAGATTCCATTTTTAGCTAAGACTGGGGTTTTAAATAACTTGTTTAAGGTTCCTACAACTAATT 

gtcacaattggaattcaaacaattctaggtatttttgactacaaagatctaagatctttgcagagcaagcctatctgatgcttaaa 

AAAATATATATTTTTTAAATTTTTGAGACAGTCTCTCACTCCGTTGCCCAGGCGGGAGTGCAGCGCATGATCATGGCTTACTGCAA 

CCTCAACCTCCTGGGTTCAAGCAATCCTTCCTCCTCAGCCTTGAGAGTTAGCTGGGACTACAGGTGTGCACCACCACACCTGGCTA 

TGCTTTGGCTCCCAGAGTATTGGGATTACAGGCATGAGCCACCACCTCCAGCCTGATGCTTTTTAAATATATAGTATTTAGGTCTG 
GTGCAGTGGCTCATGCTTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGATCACAAGGTCAGGAGATCGAGACCATCCTGGC 
TAACACGGCGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCGTGGTGGCGGGCACCTATAGTCCCAGCCACTGGGGA 
GGCTGAGGCAGGAGAATGGCGTGAACCCAGGAGGTGGAGCTTGCAGTGAGCCGAGATGGTGCCACTGCACTCCAGCCTGGGTGACA 
2 0 G AGCG AGACT CTGTCT CCAAAAAAAAAAAAAAAAAAAAAAAATATATAT AT ATATAT ATTT AT ATTTAAAT AATGT AT AAATATAT 

AATATATAATTATAAATCTATTATATATTAATGTATATTATATATTACATTGTTATATATATTTATATAATTATATATTTATATAA 
ATATAAATATATATATTTATATAAATATAAAAATATAATTATATAAATATAAAAATATATATTTATGTAAATATAAATGGGCAGGC 
ACCTGTATATATTATATATATTACTATTTATATAAATATAAATATATATTTTAAATATTTATTTTATATATTTTAAAAATATATAT 
AT AG AGAGAT AATTT AAT AGTTTCTGGGGCATT CTTTTG CG AACATTAG C CAAAACTTTAAAAACCACTC CCAAT ATTGCATTTTT 
25 TCATGGTATTTTTTATAGTATTTTTATAGTATCCTAGGACAGGAGTTGGCAAACTTTCTGTAAAGAGCCACATAGTTAATTATTTG 

GGCTCTGCCGGGCCATGGTTTCTGTCACAGCTACTCAGCCCCGCTCTTGTAATGCAGGAGCAACTGTAGACAACAAGTCAACAAAT 
AGGCATGGCTGTGTTCAATAAAACTTTATTTATAAAAGTCGATGGGTGATGGGCCACAGTTTGCAGACCCCTACCGTAGAGTATGT 
TTTCTGAGATTTAATGTTTCTTGTGATTTACCCCCTTATTCTAAAATTAGTGCACTAAAGACTTTAGTTAGTTGAAGTATTTGGTT 
TGTTGGGTTACTTTGTTAGTGTTAATTGTATCCTAACTTGACTTGTGATTCTAATCTGATTGGTAGTAGAGCCCTTGTTAGGAATT 
30 TGAGCTGCAACTTGATGAATGTTGCTTTTACTCTCCTTCCTAACATTACTCTAAAAAAGTCTTTTGATGTCAGAGGCTGTAAAATA 

ATATACTTTGTTTCTGTTTTTAAAACTGATACAGATATGGAAATCATTTAATCTAAGCTCCTTTTCTAGATGAAGTAGCTACAGCC 
TTTAGAAGTTAAATGATATGGGCTGGGCGAGGTGGCTCACAGGTGTAATCCCAGCATTTTGGGAGGCCGAGGTGGCGGATCACTAG 
AGGTCAGGATTTCGAGACCAGCCCAGCCAACATGACGAAACCCCGTCTCCACTAAAAACATAAAAATTAGCCGGGTGTGGTAGTGG 
ACACCTGTAATCTCAGCTACTTGGGAGGCTGAGGCAGGAGAATAGCTTGAACCCCGGAGGCGGAGGTTGCAGTGAGCTGAGATCAT 
35 GCCACTGCATTTCATCTTGGGTGACAGAGCAAGACTCTTGTCTCAAAAAAAAAAAGGGCCGGGCATGGTGGCTCACACCTGTAATC 

CTAACACTTTGGGAGGCCAAGGCGGTTGAATTGCTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAGCCCTGCCTC 
TACTAAAAATACAAAAATTAGCCAGGCATGGTGGCATGCGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTTG 
AACTTGGGAGGTGTAGGTTGCAGTGAGCTGAGATCAGGCCACTGCACTCCAGCCTGGGTGATGGAGCAAGATTCCATCTCAAAATA 
AATAAAATAAGTTAAATGATGTTGTTTAAGGTTAAATTAGCTACTTAGTGGCAAGTGTAGAATAAGCCATATCCCGACTTCTAGAC 
40 TTTTTCCAATTGTAGCCTTCTGCTTATATATGCTCCTACCCTTAGCCACTGACAGCAAATATTATTGCCCTGAAGGTCTTACTAGG 

TTCTTATACAATTTATTGAAGTCCTGAAACGAAGAATCAGATGAGCAGCTACAGAATTTTTTTTAATTGTCTAAAGGCTCTTTAAA 

agaaaatctcaaagtttattaaaaaacataagtatctatgactcgagacatttttctaagaaaaaaaacccataagtattacaagt 

GTTGTGTCTTGTTACGTGTATTCTACCAATTTGGACATAGAAAGATGAGTGACAGGTTTTAGCTCAAAGTATATATAATTCAGATG 
AGAAACATGCCTGCAAAATTATGTTTTGCATAATTTATGTGTGAGACTATATAATTCATTATTATACAAGTAGTAAGGATAATTAA 
45 AGGTGGAAGAGCCTTTTCAGTTATGGTATTGACAAAGGCTTAGTCAAAGAAGGATGAATAGGATTTTGAAACTGAAATTATTCTAG 

TTAGAGGGGGAAAGTGTGGAAGTTGAAATGCCAAGATTAGTTGAGGAAGCAATCTAGATCTGGCGGGATTATCCATATTTAGTAAG 
GGAGGAGGGGTGTCTAGTTGAAGACAGACGAAGATGTTAATACAGTCACACTGTAGGTACTTTCGATGCCAAGAGGCTTTGGTGTT 
TTTCCTTTATGCAGTGGGGTTTTGAACAGGGAAAATAATGTAGTAATAACCTTGAAACCTTAATCTAGTTTCAGTATGCAGGATGG 
ATCTGAGGAGGAAATGTGCGTGGCAACCGGCTCCGGGATGGCTGGCTGGGGGGCCTAGTCTTCTGCCCGCCGATCTCCCTCGGGAA 
50 GTCCCGGATCAGAGCAGCAGGCCCATCCCCCAACTGTTACACCCTGCTGGCAGCAGCAGAGGCACAGGGATGAGTTAGGAAACAGA 

TACAGAGGTCAAGAGGTGATGTTTATTAAGTTATATATTTTTTTCTTGTTTTAGGATCTTGATGCTGGTGTAAGTGAACATTCAGG 
TGATTGGTTGGATCAGGATTCAGTTTCAGATCAGTTTAGTGTAGAATTTGAAGTTGAATCTCTCGACTCAGAAGATTATAGCCTTA 
GTGAAGAAGGACAAGAACTCTCAGATGAAGATGATGAGGTAGTATnTTTTTCCCCTCTAATTATATTGGAAAATTATTAAATATT 
TTCTATGTTCATTGACTTTGAGATTGAAATAATATTATTCAGATTTCACTTGAAATCTTTACCTCTTGATTTGTTTAAACTAACAC 
55 ATTGGTTTGTGGACTTGAGGATTTCATAGTTCTTTATCATCTGATTTATATTATTATATTACTACTAATTGCCAAGAAGTCAATAG 

acctcaatgaacatgcttattataatggtctgttcacttttaaaaacatataattcaactactgttttaatattaacttactttct 

AT AAAAGTAAAAC ATG CATACAGTT AAAGTCAAGTAGT AC CCTTAGAG ATCTGTTT C CCAG AAGTGACTG CCTTTAACATTT CTAG 
CTATTTCCCTATTATTTAATATCTCCATATTATTTATTTATGAAGTAAAACCACCTAGCTGAATGTTTTGTTTTATTCATCCTAAA 
CATCCTTTGTATTGACTTTTACCATTGTGGGTAAGGATTTCTCTCTCCTCCATTTTTTCCCCCTTTACACTCACTTACTCTATTTG 
60 ATATTGTCTAAGGCTTTCTCATATATTGTAGTACATGATATTTGTTTAGGACTTATTACTAGGAAGCCTTCTGATTGAAGGAAATA 

GGGCGATGAATTGATGCTAATGAATGTGTTTTATTAGGTATATCAAGTTACTGTGTATCAGGCAGGGGAGAGTGATACAGATTCAT 
TTGAAGAAGATCCTGAAATTTCCTTAGCTGTAAGTATACATCTACTTTTTTAAGAAATAAAAATTTCATTAAGGTCAAGATTAGGA 
GACTATATCTAGCTTCTTTCTGAAATGAACTGATTTTTATAAAGTTAAAATGTTTTTGTAAAGTCTGAATAATTTAAAGCATTTTT 

65 GGGTCTTACCCTTCTCCCAAGCTGGAGTGCAGTGGTGCAATCTCAGTGCACTGCAGCCTCCACCTCCCAGGTTCAAGTGATTCTCG 

TGCCTCAGTCTCCTGAGTAGCTGGAATTACAGGCATGCACCACTATACCCCACTAATTTTTTTATTTTTAGTAGAGATGGGGTTTC 
ACCATGTTGGCCAGGCTGGTCATGAACTCCTGACCTCAAGTGATCTGCCCACCTTGGTCTCTCAAAGTGCTGGGATTACAAGCATG 
AGTCACTGCCCAGCTGAATTTGTACATTTTGATGTTATTTTGGAAAATTTCAGTGTATCTCCAGTATACTCATCACCCAGCTTTAA 
CTATTACCAACATTTTGCCAACCTTGTCAAACGTAAACTTTTTTTTTTTTCAATTGAGATAGGGTCCTGCCCTGTCTTCCAGGCTG 
70 GAGTGCAGTGATGTGATCATGGCTCACTGCAGCCCCCACCTCCCAGGCTCAAGTGATCCTCCCACCTCAGCCTCCTGAGTAGCTGG 

AATAACAGGTGCATGCCATCACACCCCAGCTAATTTTTGTATTTTTTGTAGAAATGTCACCATGTTGCCCAGGATGGTCTTGAACT 
CCTGGGCTCAAGTGATCCACCTGCCTCAGTCTCCCAAAGTGCAAGGATTACAGGTGTGAGCCATCACACCCAGCCAAATGTAAACA 
TTTTT ATTACTGATTTGT ATT ATAGAATGTGGTAGGATTTG CCATT AAAGAAATTAACACTT AAATGTTT ACAT CT C ATG CAT ACT 
TCACTGAGTTCCTGAGGTATTATAGGTTTTTTTAAAACTATTGTGCTTTAGTTTTTGTTCTTAATATTGCCTTTATTATATTTGAA 
75 TAGGAAATAAATTCCATTTTTTCTGAGTTATAGACAGTTACTAATTATTCAAGTGCAAAAAAGGATGAAAATTCAAGAGTTTCCAA 
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AAT TTT TA CT G T A TT AGAAAA T AAA T AA CT AAT T GAAT C A TT X G A T G TC AA GTTG A GTA AAATA T TT T A G A T A C TT TT AATTT T TT 

aaatctattttaagactcaaattattttagatattcatcttggaatttattggactttttgatgcacttttactcccatattgcaa 
gacctttttctttggttttatgagctgtgaaaaacccccttCtataacttgaaaaaagaagaatgaatagtctatctttattgctc 
ctgtcttaacatcatttgtgaggcaatctcaaaatggttacggaaatacctcttacttaagagttttcacttgttaaatgtcctca 
5 ggcaagaaccatgcttcagctaaggcaagaagataggttatgtaaaaaggctggggatgtgggagagtttgttatccaaattgcat 

ggtggaaaggtttgtgggataaaacgttgggaaaaggaagaagcattgagcagttacaaagatgagaacacaggaaaggatagaca 
ggtaaaggaaaggatattacggttagtgaccaaggatgataggttttagcagcaatacttgctgtgaaaaatgttttagcatttct 
cttgtggatggagttagggaatactcagttaagccatggttttagagtacttctaaggtagttctagtcactggtggattaggaag 

TCTTTCTCGAGGAGGCAGGTTTCATCTAGATTGATGGGATGGACTCTTGGAATAGCGCCTAGGGrTGAGCCTTTAAGGGAGTGGAt 
10 ATAGGCTGCATGACAGAGTAAAAGATCCCATAGACTTGCTTCAACTAAAGGAAGCAACTGCATTTGTATCCTGAAACAGATAACTT 

TATAGGTACATGATTAATATCACATCACAGTTAATATATTTTTAGTTTAGAATTTTTCAGGATGGTAAGGGTGAAAAAAATGGGTG 
TACTTACTCTACTTTAGGAGAGACTGTTACATATTGACCTTTAAAAATCTGTTTTGTGTATAATTGAGACATATAACGrGATGTTT 
TGACACACATGTAAATAGTGAAATGATCACTACAGTCAAGCAAATTAATGTAATCCATTATCTTGAATAGTTAACCTTTCTTGTGT 
GTATGGTTAAAATACCTAAAATCTATTCTTTTAGTAAATTTCCAGTATACCAATATATAACTAACTATAGTCCTCATGCTGTTTAC 
15 AGTGACTATTTTATATAAAACATGAAACACTGAATATTGAGCCCTATGATATACTTTACCTTAGACATAGCAAAGTTGCTAGCATT 

CCTGTGACTGAGCAGTTAAAGGGTTACAGAAACTGACTGTGTGTCTTATTTCATTGAAGGACTATTGGAAATGCACTTCATGCAAT 
GAAATGAATCCCCCCCTTCCATCACATTGCAACAGATGTTGGGCCCTTCGTGAGAATTGGCTTCCTGAAGATAAAGGGAAAGATAA 
AGGGGAAATCTCTGAGAAAGCCAAACTGGAAAACTCAACACAAGCTGAAGAGGGCTTTGATGTTCCTGATTGTAAAAAAACTATAG 
TGAATGATTCCAGAGAGTCATGTGTTGAGGAAAATGATGATAAAATTACACAAGCTTCACAATCACAAGAAAGTGAAGACTATTCT 
20 CAGCCATCAACTTCTAGTAGCATTATTTATAGCAGCCAAGAAGATGTGAAAGAGTTTGAAAGGGAAGAAACCCAAGACAAAGAAGA 

GAGTGTGGAATCTAGTTTGCCCCTTAATGCCATTGAACCTTGTGTGATTTGTCAAGGTCGACCTAAAAATGGTTGCATTGTCCATG 
GCAAAACAGGACATCTTATGGCCTGCTTTACATGTGCAAAGAAGCTAAAGAAAAGGAATAAGCCCTGCCCAGTATGTAGACAACCA 
ATTCAAATGATTGTGCTAACTTATTTCCCCTAGTTGACCTGTCTATAAGAGAATTATATATTTCTAACTATATAACCCTAGGAATT 
TAGACAACCTGAAAtTTATTCACATATATCAAAGTGAGAAAATGCCTCAATTCACATAGATTTCTTCTCTTTAGTATAATTGACCT 
25 ACTTTGGTAGTGGAATAGTGAATACTTACTATAATTTGACTTGAATATGTAGCTCATCCTTTACACCAACTCCTAATTTTAAATAA 

TTGAGACCGAGTCTTGCTCTGTTACCCAGGCTGGAGTGCAGTGGCGTGATCTTGGCTCACTGCAAGCTCTGCCTCCCGGGTTCGCA 
CCATTCTCCTGCCTCAGCCTCCCAATTAGCTTGGCCTACAGTCATCTGCCACCACACCTGGCTAATTTTTTGTACTTTTAGTAGAG 
ACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTA 
30 CAGGCATGAGCCACCGCGTCCGGCCTAAATGTCACTTAGTACCTTTGATATAAAGAGAAAATGTGTGAAAGATTTAGTTTTTTGTT 

TTTTTGTTTGTTTGTTTGTTTGTTTGTTTTGAGATGAGTCTCTCTGTCGCCCAGGCTGGAGTGCAGTGTCATGATCTAGCAGTCTC 
CGCTTCCCGGGTTCAAGCCATTCTCCTGGCTCAGCCTCTGGAGCAGCTGGGATTACAGGCATGCACCACCATGCCCAGCTAATTTT 
TGTATTTTTAGTAGAGATAGGGTTTCACCATGTTGGCCAGGCTGGTCACGAACTCCTGACCTCAAGTGAGGTCACCCGCCTCGGCC 

35 TTTTTTTTTTTTTGAGACAGAGTCTTGCTCCATCACCCATGCTAGAGTGCAGTGGAGTGATCTCGGCTCACTGCAACTTCCGCCTT 

CTGGGTTCAAGCTATTCTCCTGCCTCAGCCTTCCAAGTAACTGGGATTACAGGCATGTACCACCATACCAGCTGATTTTTTTGTAT 
TTTTAGTAAAGACAGGGTTTCACCATGTTAGCCAGGCTGATCTTGAACTCCTAAACTCAAGTGATCTACTCACCTCAGCCTCCCAA 
AATGCTGGGATTACAGATGTGAGGCACCTGGCCTCAGATTTTTGATACTCTTAAACCTTCTGATCCTTAGTTTCTCTCTCCAAAAT 

actctttctaggttaaaaaaaaaaaggctcttatatttggtgctatgtaaatgaaaatgttttttaggttttcttgatttaacaat 
40 agagacagggtctccctgtgttgcccaggctggtctcgaactcctgggctcaagagatcctcctgtcttggcctcgcaaagtgcta 

agtaggattacaggcgttagccaccacacccggctgtaaaaatgtacttattctccagcctcttttgtataaaccatagtaaggga 
tgggagtaatgatgttatctgtgaaaatagccaccatttacccgtaagacaaaacttgttaaagcctcctgagtctaacctagatt 
acatcaggccctttttcacacacaaaaaaatcctttatgggatttaatggaatctgttgtttccccctaagttgaaaaacaactct 
aagacactttaaagtaccttcttggcctgggttacatggttcccagcctaggtttcagacttttgcttaaggccagttttagaaac 
4 5 ccgtgaattcagaaaagttaattcagaaatttgataaacagaattgttatttaaaaactaactggaaagattgttaagttctttct 

gaattattcagaaattatgcatcattttccttcaagaatgacagggtcagcatgtggaattccaagatacctcttgacttcctctc 
aagctccgtgtttggtcagtggaggcccatccgagctcagcactgagaagtgttagtttctttgggacccatctaccctgaccaca 

TCATGATG'n'CATCTGCAGCTGTTGCAAGGTGTTCAGATTGTATAAACATAAATGTCACAAAAACTTTAAAAGAAGTGCAATTCTC 
AAAAGGTTAGGTGGACTAAAGCATTCTGTAAAGCAACTGCTAATAATGAGCTTACAGTGGATTTGAATTTGAAAAATATAGTAACA 
50 AGCCTGTCAAATATCTGCAAGAACTATGGAATAAAACTACTGATGCAGTGAAGACAGTTGAAAAGATCAAACAAATGCCAAGCTAT 

ATTTATAATGAACAAATTCAAGAAAAAGGACTACGGAAAGTTCAGGACATCAAAGAAGTCAGGCAAAACTCATCTTGACCCCTGTT 
GCAGGCAAAGGAACGCAGCTGGAAGAAAAGATGATATAACAGTTAACAGGATGCAGACATGGCAGAGGTTTCCTAAAAATCTCATT 

atctataaccatttctatatttacatttgaaaatctcctttggagacttagaacctctaaattattgacttattttttatataagg 

TCACTCCGATGAAAGGTGATTACAAAATCATCTACATTGCTGTCTACAAAACAGATAATATGGATGTTTGATCGCATCTCATTGTT 
55 AACTCTTTACTGATATGTTTGTAAATACAGAAGTGAAATGTGGACATAAAATAGTTACGCTATTTGGTTAATGGTACTAGACAACA 

TGTAATTAATGACATTCAAAAATTTATGGCTAGTGATATATATAAAGTAAAATTTTCTTTGCAGTAAAATATGCCCTTTATTATAG 
AAGGGAGGATATAAGGAACCAACAGTTTGTATGAAAATAGCTCAAATAATATCTTTTATTTTGATTTTAATATTTCTTATTTTGGT 
TTATTAGTGTCTTAGAACAAAATGGCCTTATATAATGAAGCCTAGTTATGCTGGACTGTTTTGATCTCTTTTAATTGTTCTGACAG 
ATAGTTGGGGATGAGAGCCGAATAAGGTTTGCCTGAAATAACTGACACTATATAATTTCTGCrTTGGCAAATACTAAGTTCTAACT 
60 TGTCATTCCTGGTAGAACAAGCTTTATTTTTCGAGCCTAGCAATGATCTAGAAGCAGATGTTATCTCAGTGCCTTTTGCAATTTGT 

TGTGTGGGTTTTTTTTTTTTTAAAGCCACACAATAATTTTGGAAAACAATGTATGGGTAGAACATGTGTCTGTTAATTGCACACAA 
AACCACTTTTAATGGGTACAGAGTTAAATTTGAAGGAATAAGTTCTAGCTGAAGTATTATGAACTCCAAATAATGCTTTGAGGACC 
TCCAAAGGTAAAAGTACTAATCCCTTTGGCCATTTATTGAGAGAGAGAGAGAGAGAGAGTAGGGTGACTATAGTTAATGTATTGAA 
TGTTCTTGCTACAAATAAATGATATTTGAGCTGATGGGTGTGCTAATTACACTGATTTGATCAATACCCATTGTATGTGAAACAGT 
65 ACATACACCATATTTACAATTATGTATTTAACATTTAAAATTTCTAATATAAGTATCTCTCAAACTGTGGATTAACTTCTTGATTT 

ATATTTAAATATGAATCTTAAGCAAAACAGTGAAAATAACCATCTTGATTTAGTGTTTTTCTCCCATATGTGAATTGTATATACTT 
AGGTGAAGACAATAAAATCAACTGAACTGTAAGCTTAGAATAGGACTGAGGTAATTCTGCACAGCAACTTTACTAATGGTACATTG 
TTGCTTCAAAACTCTCTCTCTCTCTCTCTGTCTGTCTCAATAAATGGCCAAAGGGATTAGTAGTTTACCTGTGGAGGTCCTCCAAG 
CATTATTTGGAGTTGATAATACTTCAGCTACAACCAAGCAGAATCTCTTTTTTTTGGAGGTCCTCGAAGCATTATTTGGAGTTGAT 
70 AATACTTCAGCTTCAATTTGGAGTTGATAATATTTCAGCTAGAACCTAGTAGAATCTGTTTTTTTCCTTTGGAGGTCCTCAAAGCA 

TTATTGGAGTTCATAATACTGAAGCTAGAACCAAGCAGAATCTGTTTTTTTCTGAGGAGTATCGGTAGCATAAATGTGATTATAAA 
CATAGTACACTTGATATATGGAGGCAGTGACAGCTATTTTTACAAAATTTAAATCTGCAAATGGATTCAACATGTTTATGGGTTAT 
TAAAATGGCCTGATTTCTTAGGTTCTTTATAGTACACGTGTTGAAAATATATGATTAAGAATTGTTTCAAGAATGCAATTATTTGA 

tcttaaatttttatgagttgttaaaatagaaattatttgaatatcatatatttgggtaacaaaaggcacaagtctgaatgtgtttc 
75 tttttctggaatggccatgcctgcccactctagaaatacaaatatcacttgggcagcttgaagcagtggagcctcaatgagaccac 
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TCGTGATTGGTCTATAAGGGAGGTACCTGGCACAGGGAGGGGAGTTTGGGTTAGCCACaSTACCACTTGTCAGCGTGAAAAGTAAG 
ATTGTACTGGCCTGTTTAGTTTTCGGCCTCTTCTTTGAAAGfTCCACCAAGCTGGGAACCTCTTGATTGTGAGGCACAAATGTAAG 
TAC ATCAGAAAAAAACAAAAAAACTGGCTTT AAAG CAGG AG CTTGTGGG CCCCT AAGC CAG ACGGGGACT AGCXTTTGG CATTAT A 
S TAATTAAGATTTTTTAAATCCTTAATAAGGGTTTTATTTTATTTTTATTTATTTTTTGAGACGGAGTCTTGCTCTGTGGCTCAGGC 

TGG AGTACAGTGGTG CAATCTTGG CTCACTG CAACCTCTG CCT CCT GGCTGTG TTCAAGTG GTTCTGCTTCAG C CTCCCAAGT AG C 
TGGGGTTAG AGCACCCTGTCACCACG C CCCG CTAATTTTTG TATTT CTAGC AGAGATG AAG TTT CACT ATGTTGGC CAGGCTGGGC 
TCAAACTCCTGACCTCAAGTGATCTGCCCGCCTTGGCCCCCCAAAGTGCTGTGATTACAGGCGTGAGCCGCCACGCCCAGCCTAAT 
AAGGGTTTTAAAGATAATTAGTGTGTAGGTCTGTAGGCTTArGATGGTAACCACAAGTTGTTAATGGCATTGTGAAAAGTTTTTAG 
10 TTGCGCTTTATGGGTGGATGCTGAATTACATTTTGATTTGATACTTATAAAAAGAAAAAGTATTTCTTCAGCTTAAAAAATTGTTT 

AAAAGTTTGTGATCATATTGTCTACCATGTAGCCAGCTTTCAATTATATGTAAGAGGGACTTTTTGACATTTACAAATAATACTTT 
GAGGTAGATATCTGAAAGCACCAGCACTTGGAAGGTGTTCAGAAGTAACAAATTATAAAATGAGCTAACAAACGAAAGGCAAAATA 
AAACCGTAAAGCAAGCAGATGGGAGGCGTGTTCAGTAACTTATTCATAATGCATCTGAAATGATTGCTGTACTCAAATATTTAACG 
TTAGAGTAATAGTATTTTGAATGAAAACCATAGTTGATTGTCTTTAGAGAGAGGAGTGGTACTGAAACATACTTX5AATTCGTATTG 
1 5 CTTTCCTTTAAAGCTCTCCTTTAAAGACTTTAAAAAAAATTCGATAGGCATTTTCATGTTTCAGTCCTACAATCCCACATCTCTGC 

TGCCTTCAGAATGCTACAACTTAGATGTCCAGCCAACAGCTTAAAGCCAATTTATAAAAATAGCATCTTTCCTAATTCCAAAATTT 
CACCTTTTGTTTGTTTTGTTTTGAGATGCGGTCTTGCTCTGTCGCCCAGGCTGGAATGCAGTGCTGCAAACATGACTCACTACAGC 
CTCAACCTCCTGGGCTCAAGCAATCCTCCCACCTCAGCCTCCCAAGTAGCTGGGGACCACAGGTGCAAGCCACCAGGTCCAGCTAA 
CCTTCCCCCCACCTCCCCCGACCCCGCTGCCACCCGCCCTGAGACAGAGTCTTGCTCTTTCACCCAGACTGGAGTGCAGTGGTGCA 
20 ATCTCGGCTCATTGCAACCTCCACCTCCCAGGTTCAAGCAATTCTGCCTCAGCCTCCTGAGTAGCTGGAATTATAGGTGCTCGCCA 

ACCACACCTGGCTAATTTTTTTTGTATTTTTAGTAGAGATGGGGTTTCAGCATGTTGTCCAGGCTGGTCTCGAACTCCTGACCTCA 
TGATCCGCCCACCTCGGCCTCCCAAAGTACTGGGATTACAGGCGTGAGCCACCGTGCCCGGCCTAATTTTTGTATTTTTTGTAGAG 
ACAGTTTCACCATGTTGCCCAGGCTGGTCTCAAACTCCTGGGGTCAAGTGArCTGCCCGTCTTGGCTTCCCAAAGTGCTGAGATTA 
CAGGTGTAAGCCACCACGCCAAGCCCAAAATTTCACCTTTTAAATTTATTCCATTTATTTTGTAGGTGAATTTCATTTATTTCTCA 
25 GGGTTAAATTTTAGCGCTTTTGCCTGTGTCTATTTTTGGTTCACACCTCCCCAGCCCACTGTCCTGTATTAAGTAGGCCTTCCTTC 

AAGATCACAGTAATATCTCCCTAAATGGATTTCACTACGTTTGGTCCTATTTTTGGTTCAGTTATAGTTTACAGATACCATCATGT 
TGCTTCCCTGATTTAAATATTGGGGGAAAAACTTGCTTTTTGGATTTTATCTCTGATGTTCTACTGGATTATTTTAGACTTTTAGA 
ACACTATGAAATGGGTGCTTGCTTTTCACTTTTCAAACCTTTTTTGCTTAAACAAAGTTCATAAGCTTATTGTAGTGGGAAGTTCA 
AAGTCACAGATCTGGTACTTACTCGCCTAGTGACCTTAGAGACAATAAATCTATAGAGCCTAGTATGGGGTCTGGCAGGTAGTAAG 
30 CACTTTTAATGAATGGAAGTTTAATATTCTGTTTGCATCCACTCGACCATAATCACCCCAAATCCAGCTTAGGTAGCCTrGAATTA 

ACCCCTACTCCACCTTGAAGTTTTTTATTTGTTTTTTGCTGAGACAGGGTCTCATTCTGTCACCCAGGCTGGAGTATAGTGGCGCA 
AACATGACTCACTGCAGCCTCCTGAGTAGCTGGGAACACAGGCCTGTTGCCACCATGCCTGGCTAATATATATATTATATATAATA 

GAGGCAGAGTCCTGCTATGTTGCCCAGGCTGGCCTTGAACTCCTGGGCTCAAGCAATCCTCGTGTCTTGACCTTGACCTCTCAAAA 
35 TGCTGGGATTACAGGTGCGAGCCACTGCATCTGGTGAATTAAGCCTTTTTTATACACTCAACTCTGAGGTATTCTGTTCATACCAA 

TATGTTCCTTTGTATCTTCTTGCCATAGCAGGTTGTAACATCCTTTTGTATCTCCTTTCTTTTTTTTTTTTTTTTTTTGAGACGGA 
GTCCCGCTGTTTAGCCCAGGCCGGATTGCAGTGGCGCAATCTCGGCTCACTGCAAGCTCCGCCTCCCAGGTTCACGCCATTCTCCT 
GCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCGCCACCGCGCCTGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTC 
ACCGTGTTAGCCAAGATGGTCTCGATCTCCTGACCTTGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAG 
40 CCACCGCGCCCAGCCGTATCTCCTTTCAAATGTCAAATAAATACATTGTGTATACAGTAGTAAAGGATGTTGATTGGCATTGAAAG 

CAACTATCAAGTTCTTGTTGATTTAGAAGACAAAAAGACAATTTTAAAATAACATCCTGGGCCAGGCTCTGTGACTCACGCCTGTA 
ATCTCAACACTTTGGGAGGCCAAGGAAGGAGGATCACTTGAGGCCAGGAGTTTGAGATCAGCCTGGGCAACATAATGACACCCTGT 
ATCCAAAAAATTGTGGTGGCATGCATGGGAGACTGAGGTGGGAGGATCACTTGAGCCCAGGAGTCCAATGTTACAATGAGCTATGA 
TTGCGCCACTACACTCTGCTTAGGAGACAGATGGAGACTTGTCTCTTAAAAAAATAAAAAATAACAGTATGTTCATTAAACATTAA 

CTCACTGCAGCCTCCACCTCCTGGGTTCAAGTGATTCTCCTGCTTTAGCCTCCCAAGTAGCTGTGTTATTTCAGCTAATTTTTTCA 
TTTTTAGTGGAGATGGGGTTTTGCCATGTTGGCCAGGCTGGTCTCGAATTCCTGACCTCATGTGGTCCACCTGCCTCGGCCTCCCA 
AAGTGCTGGGATTACAGGCATTGAGCCACTGTGCCTGGCCTGATTATGATTTTTTAAAGTCCCCCCCCAAATTATTGTTTGTGCAA 
TAAATGGCAAAAAAGAAGCATTCTAAGAAAAAAGTAGTCTTAAAAGTTGATATGGTGTCAGAATTGTAAGAGAGAGGGTCTTGGCT 
50 GAAAAGCCTTTTTAGAAAAAATTGCTCCCTACAAAAAAGGCCTTTTCTACCTTTTCTCACATTTGTTTCTTTTTATAGGAGGCATC 

TGAGAAGACCAAATCTCTTCAAAGTTAAGCTTTTTGTTTTTTTGGGGGGGACGAAGTCTCGTTCTGTCACCCAGGCTGGAGTGTAG 
TGGCATGATCTCGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGAAATTCAG 
GCGCCTGCCACCATGCCCAGCTAATTTTTGTATTTTTAATAGAGGCAGGGTTTCACTATATTGGCCAGGCTGGTCTCGAACTCCTG 
ACCTCATGATCCGCCTGCCTCTGCCTCCCAAAGTGTTGGGATTACAGGCATGAGCCACCGCACCCAGCCCAAAGTTAAGCATTTTT 
55 TAACCACAAGGTGGGAGGTGGAAGTATCTCGTTGGAAGACTAAAGGTGTCCACTAACGGTAGACCCTTTTTTTTTTTTTTTTGAGA 

TGGAGTCTTACTCTGTTGCCCAGGCTGGAGTGCAATGGCGCGATCTCAGCTCACTGCAAGCTCCGCCTCCCAGGTTCAAGTGATTC 
TTCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGTGCATGCCACCATGCCTGGCTATTTTTCATATTTTTAGTAGAGATATGGT 
TTTGCCATGTTGGCCAGGCTGGTCTTGAACTCCTGATTTCAGGTGATCTATGTGTCTTGGCCTCCCAAAGTGCTGGGATTACAGGC 
ATGAGCCATTGCACCCGGCCTCAAAATTATTTCTAATGTGTGCAAAGATATCTGATAAAAACTACATGACTNNNNNNNNNNNNNNN 
60 NNNNNGCTGGAGTGTAGTGGCATGATCTCGGCTCACTGCAACCTTTGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCG 

AGTAGCTGGAAATTCAGGCGCCTGCCACCATGCCCAGCTAATTTTTGTATTTTTAATAGAGGCAGGGTTTCACTATATTGGCCAGG 
CTGGTCTCGAACTCCTGACCTCATGATCCGCCTGCCTCTGCCTCCCAAAGTGTTGGGATTACAGGCATGAGCCACCGCACCCAGCC 
CAAAGTTAAGCATTTTrTAACCACAAGGTGGGAGGTGGAAGTATCTCGTTGGAAGACTAAAGGTGTCCACTAACGGTAGACCCTTT 

6 5 AGGTTCAAGTGATTCTCCTGCCTCAGCCTCTAGAGTAGCTAGGATTACAGGGGTCCACCACCACACCTGGCTAGTTTTTGTATTTT 

CAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGACCCACCTGCTTTGGCCTCCCAAAGT 
GCTGGGATTACAGGTGTGAGCCACTGCGCCTGGCCGTTTTTTTTTTTGTTGTTGTTGTTGTTTGTTCGTTTGTTTGTTTTGAGACA 
GTCTCTCACTCCAGGTTGGAGTGCAGTGGCACTATCTCAGCTCACTGCAAACTCTGCCTCCCAAGGTCAAATGATTCTCCTGCCTC 
AGCCTCCCAGTAGTTGGAATTACAGGCGCATGCCACCATGCATGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATG 
70 CTAGCCTTGAACTCCTGACCTTGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGACATGAGCCACCATGCTAGCCT 

TGAACTCCTGACCTCGTGATCTGCCTGCCTCGGCCTCCCA 

HUMAN SEQUENCE - mRNA 

GCACCGCGCGAGCTTGGCTGCTTCTGGGGCCTGTGTGGCCCTGTGTGTCGGAAAGATGGAGCAAGAAGCCGAGCCCGAGGGGCGGC 
75 CGCGACCCCTCTGACCGAGATCCTGCTGCTTTCGCAGCCAGGAGCACCGTCCCTCCCCGGATTAGTGCGTACGAGCGCCCAGTGCC 
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CTGGCCCGGAGAGTGGAATGATCCCCGAGGCCCAGGGCGTCGTGCTTCCGCAGTAGTCAGTCCCCGTGAAGGAAACTGGGGAGTCT 

tgagggacccccgactccaagcgcgaaaaccccggatggtgaggagcaggcaaatgtgcaataccaacatgtctgtacctactgat 
ggtgctgtaaccacctcacagattccagcttcggaacaagagaccctggttagaccaaagccattgcttttgaagttattaaagtc 
tgttggtgcacaaaaagacacttatactatgaaagaggttcttttttatcttggccagtatattatgactaaacgattatatgatg 
5 agaagcaacaacatattgtatattgttcaaatgatcttctaggagatttgtttggcgtgccaagcttctctgtgaaagagcacagg 

aaaatatataccatgatctacaggaacttggtagtagtcaatcagcaggaatcatcggactcaggtacatctgtgagtgagaacag 
gtgtcaccttgaaggtgggagtgatcaaaaggaccttgtacaagagcttcaggaagagaaaccttcatcttcacatttggtttcta 
gaccatctacctcatctagaaggagagcaattagtgagacagaagaaaattcagatgaattatctggtgaacgacaaagaaaacgc 
cacaaatctgatagtatttccctttcctttgatgaaagcctggctctgtgtgtaataagggagatatgttgtgaaagaagcagtag 
10 cagtgaatctacagggacgccatcgaatccggatcttgatgctggtgtaagtgaacattcaggtgattggttggatcaggattcag 

tttcagatcagtttagtgtagaatttgaagttgaatctctcgactcagaagattatagccttagtgaagaaggacaagaactctca 
gatgaagatgatgaggtatatcaagttactgtgtatcaggcaggggagagtgatacagattcatttgaagaagatcctgaaatttc 

CTTAGCTGACTATTGGAAATGCACTTCATGCAATGAAATGAATCCCCCCCTTCCATCACATTGCAACAGATGTTGGGCCCTrCGTG 
AGAATTGGCTTCCTGAAGATAAAGGGAAAGATAAAGGGGAAATCTCTGAGAAAGCCAAACTGGAAAACTCAACACAAGCTGAAGAG 
15 GGCTTTGATGTTCCTGATTGTAAAAAAACTATAGTGAATGATTCCAGAGAGTCATGTGTTGAGGAAAATGATGATAAAATTACACA 

AGCTTCACAATCACAAGAAAGTGAAGACTATTCTCAGCCATCAACTTCTAGTAGCATTATTTATAGCAGCCAAGAAGATGTGAAAG 
AGTTTGAAAGGGAAGAAACCCAAGACAAAGAAGAGAGTGTGGAATCTAGTTTGCCCCTTAATGCCATTGAACCTTGTGTGATTTGT 
CAAGGTCGACCTAAAAATGGTTGCATTGTCCATGGCAAAACAGGACATCTTATGGCCTGCTTTACATGTGCAAAGAAGCTAAAGAA 
AAGGAATAAGCCCTGCCCAGTATGTAGACAACCAATTCAAATGATTGTGCTAACTTATTTCCCCTAGTTGACCTGTCTATAAGAGA 
20 ATTATATATTTCTAACTATATAACCCTAGGAATTTAGACAACCTGAAATTTATTCACATATATCAAAGTGAGAAAATGCCTCAATT 

CACATAGATTTCTTCTCTTTAGTATAATTGACCTACTTTGGTAGTGGAATAGTGAATACTTACTATAATTTGACTTGAATATGTAG 
CTCATCCTTTACACCAACTCCTAATTTTAAATAATTTCTACTCTGTCTTAAATGAGAAGTACTTGGTTTTTTTTTTCTTAAATATG 
TATATGACATTTAAATGTAACTTATTATTTTTTTTGAG ACCG AGTCTTGCTCTGTTACCCAGG CTGGAGTG CAGTGGGTGAT CTTG 
GCTCACTGCAAGCTCTGCCCTCCCCGGGTTCGCACCATTCTCCTGCCTCAGCCTCCCAATTAGCTTGGCCTACAGTCATCTGCCAC 
25 CACACCTGGCTAATTTTTTGTACTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGAT 

CCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCG 

HUMAN SEQUENCE - CODING 

ATGTGCAATACCAACATGTCTGTACCTACTGATGGTGCTGTAACCACCTCACAGATTCCAGCTTCGGAACAAGAGACCCTGGTTAG 
30 ACCAAAGCCATTGCTTTTGAAGTTATTAAAGTCTGTTGGTGCACAAAAAGACACTTATACTATGAAAGAGGTTCTTTTTTATCTTG 

GCCAGT ATATTATG ACT AAACGATT ATATG ATG AGAAG CAAC AACATATTGT ATATT G TT CAAATG AT CTTCTAG G AGATTTGTT T 
GGCGTGCCAAGCTTCTCTGTGAAAGAGCACAGGAAAATATATACCATGATCTACAGGAACTTGGTAGTAGTCAATCAGCAGGAATC 
ATCGGACTCAGGTACATCTGTGAGTGAGAACAGGTGTCACCTTGAAGGTGGGAGTGATCAAAAGGACCTTGTACAAGAGCTTCAGG 
AAGAGAAACCTTCATCTTCACATTTGGTTTCTAGACCATCTACCTCATCTAGAAGGAGAGCAATTAGTGAGACAGAAGAAAATTCA 
35 GATGAATTATCTGGTGAACGACAAAGAAAACGCCACAAATCTGATAGTATTTCCCTTTCCTTTGATGAAAGCCTGGCTCTGTGTGT 

AATAAGGGAGATATGTTGTGAAAGAAGCAGTAGCAGTGAATCTACAGGGACGCCATCGAATCCGGATCTTGATGCTGGTGTAAGTG 
AACATTCAGGTGATTGGTTGGATCAGGATTCAGTTTCAGATCAGTTTAGTGTAGAATTTGAAGTTGAATCTCTCGACTCAGAAGAT 
TATAGCCTTAGTGAAGAAGGACAAGAACTCTCAGATGAAGATGATGAGGTATATCAAGTTACTGTGTATCAGGCAGGGGAGAGTGA 
TACAGATTCATTTGAAGAAGATCCTGAAATTTCCTTAGCTGACTATTGGAAATGCACTTCATGCAATGAAATGAATCCCCCCCTTC 
40 CATCACATTGCAACAGATGTTGGGCCCTTCGTGAGAATTGGCTTCCTGAAGATAAAGGGAAAGATAAAGGGGAAATCTCTGAGAAA 

GCCAAACTGGAAAACTCAACACAAGCTGAAGAGGGCTTTGATGTTCCTGATTGTAAAAAAACTATAGTGAATGATTCCAGAGAGTC 
ATGTGTTGAGG AAAATGATG AT AAAATT ACACAAGCTT CAC AAT CAC AAG AAAGTG AAG ACTATT CT C AG C CATCAACTTCT AGT A 
gcattatttatagcagccaagaagatgtgaaagagtttgaaagggaagaaacccaagacaaagaagagagtgtggaatctagtttg 
ccccttaatgccattgaaccttgtgtgatttgtcaaggtcgacctaaaaatggttgcattgtccatggcaaaacaggacatcttat 
45 ggcctgctttacatgtgcaaagaagctaaagaaaaggaataagccctgcccagtatgtagacaaccaattcaaatgattgtgctaa 

cttatttcccctag 
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Table 42 

MOUSE NOMENCLATURE 
ICSGNM Prlr 

Celera mCG18319 

5 

HUMAN NOMENCLATURE 
HGNC PRLR 

Celera hCG37101 

10 MOUSE SEQUENCE - GENOMIC 

TCAGAATTTGACTGTCCTAAAGAACCTTCTTCCGCTGTGCGAGTCTGGGCAGGCAGAACATTCAGGAGAAACCACAGGGAAACAGG 
TCTGTTTTTAAAATTTCCTTTTCATGCTCTGTTTCCCTTTTACCTCCTCTCCTGTTCTTTCCATATCTACTGTCATTTTGCTACCC 
AGAAAACCTAGTGATTCCTCCCAGCTGACAGGGCTGAGCTTGTGTTTCCACGGAGTCCAGGTTCATGGCAGGCCTGTTGAATATGG 
CCCTGGAATGACGTGCTTTCCTGCTCTTTATTTATCAGAGCCTATGACTCATAGGGCCTAGTGGACTACGCTTCCAAAAAGCATTA 
15 GTTTTTGTTATTTTCCAGTTAGCATACAAACTGTTTCAGAATGACAGTCTCAGACAGACAGCCAAACAGACAGACAGAGAGATAAT 

TTTACTTTGTTTAATTTTACCCTTGTCCCTCTTCACCCTTCCTGCTAATCTTCCTTCACACAAACAATTCCTCTTCTGTTTCCATG 
TCATATAGATATGTACACTCCCCCCACACACACATACCCCACACACACTCACACAGACCCCTTTTACTTTCATATCAACCATTCTT 
TTCTATTGGGGAAGGTAGGGTAGGTATGCCCCACGGTGAGCACATAGAAGTCAGGAGATCACTCTCCAGAGTTCTCTCCTGCCACC 
CTGTGGGATCCAGGGTTCAAACCTAGGTCATCAGGCCTGGACCAAAGGGCCTCTTACCACTGACCCATCTCACCAGCCTTATTCAG 
20 GTTTTTTCCCCTTCAATCTGCATATGATAGAAAACTTGTAGTATTTCTTGTTCAAAATCTGGCTTCTTTGATTTATTTGCCTCTCT 

AGTTCCATCTAGCATACAAACTATTTCAGAATGACACTCTTAGGTAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATA 
GATGCATACATACATACATACATACATACATACATACATAGATACAGATAGACAGAGACATTTCATTTTCTACACTTAAATACATC 
TCTGCTATGTCTATGCACCACATTTGCTCTATTCAGTCATCTGCTAATAGACACCCATGCTGGTTCCATATCCCTACTACTATAAA 
TAGTGCTACATGAACATGAATGTACAAGTCATCTGTCTAAAATGCTGCCTCAGATTGCTTCAGGTATATACTTAGGAATGGTACAG 
25 TTTGGTCATATAGTCATTCTTTTTTGTTTCTGATGAACCTCCATGCTAACTTCTATATGGCTACTCTGGTTACATACTCTACAGTA 

GCGTATGAACATCTGTTCCCCTACATATCTGCTCCAGAACTTATTGGATTTTTTTTTGAGGTTGTTTTCAGCCATTGTGTATACAG 
TGGGATGGAATCTCAGTTCTGTTTGTTGGTTGGTCTGTTGTTTAGAGACAGGGTCTTCCATAGCTTAGTGTACAGTATGTAGACTG 
TGGACCAGGCTAGTCTCAAACTCTCCCTGATGTTCCTGCTTATTTTTCCTAATTGTTATGATCACACATGTATGCCAACAAACCTG 
GCTTCATTGCAGCTTTCTGAAGTTTTATTTTTAGATTTATTTGTTTTATTTTTATATGTTTGCCTATATGTGTGTACATGTACATG 
30 TGTGGGCCACATATGTGTGTGGTCCTTGCAGAGGTCAGAAGAGGGTGTCAGATCTCCTGGAACTGGAGTTACAGATGGTTGTGAAC 

CATATCTGAAAACTATACCCGAATCTTCCACAAGAGTATGTATGCTCATAACTGCTAAGACACCTCCACAACCTCAATGTAGCTTC 
AATTTACATTTTCCTATGGCTAATGTTCCTATGAACAATTTTATATTTTATATGTATTTATTGGCTAATTCACTTCTTTTGAGAAC 
TGCCTTTTTTAATTTATCTGTCCATTCATTGATTGACTTTGTCTTTTGTAATTTTGAGTCAGGGTTAAAGTTTTTGAATTCTTTCT 
ATATTCTAGATATATAAAGATTAATAGTTGGCAGGAATTTTTCTCCCAAAGATCCTGAACGTTAATGCTTTCCCTCAAGGTTCACT 
35 TTAGCTGTCTTGCTTAAAGCTTGATAAAAAAACTAAAGTCCTTTCCAATCAGACACGTGTGAGCAAGTTTTCCCTGAGCCACAAGC 

TGCAGTGCAGGAAACTATCTGGATCAAAAACGTGTTCTCGTGATTTCCATTAAGGGATTGTCTCTTGTTCCCTGTCCCCTAAGCGA 
GTGCTGATAACAGTCCTCCATACCTTAGCACGTAAGTCAATCATTAACAATGGGCTGTACTTTTCACTGGGTTGTAAAGAATAAGA 
AGTCAGAGCTACAGAAATCTCCTTTCTTGAGGTAGGCAGTGGAAGGAAGAGTGTCACTTGCCTGTAAACCTCATAACCAATATGTA 
GCAGGCTGCAGCCCAACACGCAGGGGACGTGTCCGAACAGAGGAGAGTCACAGGTAAGGAATACGGGTCCATTTCTGTTTCTCTAT 
4 0 CCATTCTGATTCTCTCTTCTCACCTTTCCAATCTGTGGACTAAAAATGAACAGGGTCAAGGTGTGATTACAGTATCAGTGGTAGAA 

AGAGGTTTCTATGGACTGACCTGTGTTTTAACAAGAGATGGGCATTAGATGTTAGTTAATTCACAATCTCCGTCTGACTCCTTCAA 
GACTGATTTCTTACAAACATCTGACTTCTTCAAGACTCGGAGTTCCAGAGAGAAAATGTATGTCAGTTACAGGAGCAAAGATCAGC 

gcaacagcagtggtcacatgacaggccagtccttggggaggataaagatgaattagtgtggacttgggaacatctccagatcctac 
tcaaaggcaaaaggaggttagatggtaaatttgaaagaattgctacaaactgcgccaaaggaaaggaattatgcttatttctcttt 
45 ttttgacagactttgggggttttttggtgttttgtttggtttggtttggtttggtttggtttggtttggtttggtttggttggttg 

tttttttgcaatgatttgttttaaaataaatttgtcttctttagaaagcttccagatactcactttcctttctcaacgactttctt 
ctgctattacatgtggcattcttgtgacacatttatgacgacgaaccaacgttagcatgctatctacttaagctcttacactatct 
acattaacattgagtatttgtctcagatatttttatgggttttaagaaatgcataatgacacatcactgacttgtacaaaatagtc 
ccatgatcctaaaagtcccatgttctacctagttctctttccccactcccctaccaagcccctcaaaaccactcaccatttttcct 
50 gactccatggctttacccggtctaaagggtcgcctggttgcaatgaagtagaacgtggtcttttcggattggtttgaattagtagt 

gtgcttttgagttttttctgcatctttctgtggctcagtagcacatccctctttgtcgctgagtaacatatgactatgtgactaaa 
ctacagcaaatgtatccagttgggcaaatgttttagcatggtagaaagtggaaacgataaaggtggggggagtttagaaagtggca 
gtactataaacgtgatagaagcaagaagaacacgaagtagaaaaactagctagaaagctaaacacagatgcctcagttgaaataaa 
aatttttttaaaagctctggttctagggtggcgccagctcttttctaagcatatagattatgctgggagacacattaccttcaacc 
55 caagagcctacacatggtaggcaccccataacatttttgaagcccccaaactccaagactttttccaaaaagaggcttccccaaga 

caccagcttattggctcagaagccatatcagggaagctgtagctgcttggtcagatgagcctttgcatgccataggataagaaaat 
attcccttgataacctttgtttgaccgtggcttatggaagctatgagtataagcaaagaactcatgtttcaacctaatcacagaag 
T AG c ccaaacaatttccatgt aac aac aacaaaggctatgagaagatgagc cagctatg ccttcaaatgtt caccacattct AG ag 
cagagaacagtcatgtaccattatcagtagcccatgcaatgatgtaggagcccagtccaaggtgatgcagcttacagtatggctgt 
60 gtagttgtccagggaaactgatgggccagctggggcttgcagaacctaaagagacctgcaagtagcaatttgctaactcagtgggg 

ctaccatgcaaaaaaagctgatcacccaggctagtcaatgtattggttcaaaatcatcaactgcttaaaaccaggttctctgccag 
agcatagcattgctattccttaatgcccagattcctttcttactgtgtgatgaaatggggaattagccagacatgaagataggacc 
ttgtgattcagagcttttcatgtcctctactaagttaacttacacactcagcacaggctaaaaaatacctgaggattttctacaca 
agacaaatctgggaactgctttgcccaaaggctattctgtagagtggagctcatccaaagacttacaacttactgcttgtctcggt 
65 ttatgcttacacaacaagagggcttgaccatcattgtagacagtttagaatggatggtggatttggaggcatcggaataagcaatg 

tgtagctctctatcccactcaaagctcctggatgggaatacttgaagaaggagatgtctatgtgaagactgattctgtgagcacat 
ctgccgacctagagatcttcaagccacagggcaatagaaacatctcaagcaacttccgtgtaatgagaaatgagcagaggagaatc 
agactctgattccaacacagcatcagctggggaagcagctgcctctatgcatcagcttctagccacttctgcttgtctggcttgtc 
tctagagcatatcctgaacataaagtgcctgagacaggaacaagcagtacctaggctaaagccacaatgacacagaacttaccttg 
70 cttgtgcaaagcaccagactcactttcagaacctggggcaagtctagatccccaattttgaaaagcattttgatgatttcatatat 

ctataggatggatttttttgtcattttcatgtgagcacatgtgtctcccccttctcctgctggaatttttctcaactggtgtccca 
tgttctctttttctgtgtgtatggtgccagataattgactccaaatttttctgggagaaatgtgcatctatatctcaagactttgt 
tttcaaggaactaaccaaataggatgtccatcttacttccttgtttatttgtattttcttttatgtctagaagaaattagtcatga 
aaaatctaagaccaagtccaacatttggtagtaggggagaggaagagaaggcaaggtactgtgtcctgggaatgtgactgattttc 
75 cagacaaaccttctcgtcttcttgtccacattttctcgtgatttgtttcagaacccttcctgacctcactcttttgaccttatttc 
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atgctcttctctccacctgcctgatagtactcagctgcagacacaggacacatttatgcatctctcatcagtatagggctcaggat 
tatcccccaagggatatggcgtgggtgcaaagatgagagcacaaggcagagaatgtcacgagatggacacaatctcttccatagaa 
gccctcatttttagggatattaaaggacagacactatggcagaaaattgtacaatgtccttggcattataaagttaaactctgggc 
cctttgaccatccatatgttctctccatgtaggttaatcaaccacaaattatataacaggataggggttggaaatacaaaggtgga 
5 tgaagtagcccttgttcccaaagagctaatgggtgagactggctcatgggtccatgatggtggcaaaaagtacggtgacctgggac 

cacatcacagaaacttgtaatgaggtcagctcaagaggccctgggatcacattgtgatatacgatagagctcctaagtaccaaact 
gaaagatgaagctgagaggaagatgtctgcggagagcattacactggaaagagaagccccagagagcagagaacagaagcacagaa 
gtaatacagtggtagctggaagactgcaggtcaaataaaggaaattgtgatgtttgtcctggggagaagtgatacctgaaacagaa 
acagggctagcccctctggatggacttaagccatgcaagaagatagagactaaggaaaaccatcagagcattgcagatagatgagg 
10 catgaagggagatttgcatttgaggaaggaaaagtctggatggaatgtgaagaatagtttaaaggagacaaaacagaagacttgga 

aaacacgtgggaggctgttgacatgaggtggcttagaaacagtgttcctaggaagtctcgttctacacctgtcacctcagggttcc 
tgatgacccgtgagcaagactttctagaaagagccggttcattaatcacgtcacttctgtggtattaataaagcaactatcatggc 

TTTATTTTGTATCGACAACACTATCATGTAAATATTCCTTACTGATAAGGGCCAGTCTCCCTCAGCATTTGTCAGCCACTAGGCTC 

agggagccagctaccttgcatttcttcactgcctctgtaaagagaagttttctctttgattatgagtagatacacaactgccttga 
15 tgcttgttctagcacagcggaagaggataactaccagggaaactcgccaatcacaaggaaatccgagtgtttctctcgtaccccag 

tgttgtcagttaggtttcatttcaaagtcaagattgttcaagccaaagtacaattggttttaaatgctgtctttaaagaaggaata 
tgttagagaaaattgcttgacactcattagtgtgaagcatgagggcagcacttcatggctgtgactcagtctaaaaatttcatcat 
ctctactagtttgccagggtggccatagcgaagcctagccaactgggggatctcaaatgacagaaagatattgcagttgggaggcc 
aggaaacagaaatcaaggtgatcaaggtagcaaaagtggctgtcttctgaagtcagtgaggaagaatctgttccttgtctttctct 
20 tcactactaatgggaatcggttgcactccttggctcatagaacacccttgcctcttttttaatgctgacatggttctctctctcta 

ctctctgtctctctctctctctctctctctctctctctgtgtgtgaggggagatttatctttgtcagtatgaacccatatgtctag 
accgagccatcccattttaataagttagactgaagcaaagcccatcataatgggctcctctcagctgcgtccctctgcgatgacct 
tttttccaaataagatccaattctgagatgtcaagtgttcttatgtttcaacataagaatttgttgtacattgacagatacaattc 
agtccaaataccacctaatatgatttcaaaattaaataagttatcttctatttaaaaaaaataaaaccttgaagatcctccagttt 
2 5 ctgagttcttcttctgtttctttcttgagagacttgaagttcttctcatacagatttttcacttctttggatagagttaccctaag 

ATATTrTATATTATTTGTGAATATTATGAAGGGTGTTGTTTCCCTAATTTCTTTCTCAGCCTGTTTATCCTTTGCGTAGATGAAAG 
CTACTGGTTGGTTTGAGTTAATTTTATATCCAGCCACTTTGCTGAAGTTGTTTATCAGCTGGAGAAGCTCTCAGGTTGAATTTCTG 
GAGTCGTTTATGTATACTATCATATCATCTCCAAATAGTGATACCTTGACTTCTTTGCCAATTTGTATCCACTTGATCTCCTTTTG 
TTGTCTTATAGTTCTAGCTAGAACTTTGAGTACTATATTGAATAGATAGGGAGAGAGTGGGCAGCCTTGTCTTGTCCCTAGTTTTA 
30 ■ GTGGGATTGCTTCAAGTATCTCTCCATTTAACTTGATATTGGCTATTGGTTTGCTGTGTATTGCTTTTATTATATTTAAGTATGAA 

CCTTGAATACCTGATACTTCCACCACTTTTAACATGAAAGGGTGTTGTATTTTGTCAAATGCCTTTTCAGCATCCAATAAGATGTC 
GATGTGATTTTTTTTCTTTCAGTTTATTTATATAGTGGATTGTATTAATGGATTTTCATAGTGAAACAACCTTCCATGCCTGGGAT 
GAAGCCTACTTGATCATGGTGAATGTGGTTGATCGCTTTGATCTGTTCTTGGATTTGTTTTGTAAGAATTTTATTGAGTATTTTTG 
CCTCAATGTTCATAGGGAAATTATTCTGAAGTTCTCTTTTTTTGGTTGGGTCTTrGTATAGTTTAGGTATTAGAGTAATTTTGGCT 
35 TCATAAAATGAATTAGGCAGTATTCTTAATGTTTCTATTTTATGGAATAGTTTGAGGAGTGCTGGTATTAGCTCTTCTTCTGCACT 

aaagccatctggccctgggctcttttattggggtggggggatttttaattacttctatttacttaggggatatgggtctctttaga 
taatttacctgctcttgatttaactttggttcatgattctagttttgttgattcttttatctctttgtttctatttggttgactca 
gccctgagtttgactatttcctgtcatcaactcctttggggtgtgtttgcttctttgttgttgttgttgttctaggactttcaggt 
gtactgttatgttgctagaggagaatctgtccaatttctttaccagggcacttagtttttttcagcactgctttcattgtgtccca 
40 taagtttaggtatgctgtgtcatcattttcatagaattccaggaagtctttaatatctttctttatttcttccctgaccaagttac 

cattgagtagagagttgttcagtttccaggtgtatgtgggttttctgttgtttttgttgttactaaagtctatccttagtctgtgg 
tgatctgatgggatgcatgggactatttcaatcttcttataaaggttgaggtttgttttgtgactaattatatggccaattttgaa 
gagggttccatgaggtgctgagaagaaattgtattcttttgttttcgagtgaaatgttctgtatatatctgttaaatccatttggt 
tcataacctctattaatttcattgtgtctctgtttagtttctgtttcagtgacctgtccattagtgagagtggagtgttgaagtct 

4 5 cccactattattgtgaggggttcaatgtatgttttgagctttagtaaagtttcttttatgaatgtgggtgccaggataggagagta 

tgatgagatacaactgattttcagttgtcactgagagtttgtagtttgggtgagctagggcaaaatctatgaagtgaaggcattat 

GTCCTCCTG AAGAAC C C AG AG AATG AGTTTTT CAAC ATTTGAGCCTTGTTCC TATG GG CCTGG AT AGG ACCACCAT AG TGAGTCTT 
AGAATGTCATTTCAACGTGCCCTGGATGGGATGAACACATGCTGCCTAGGGGAGTAGCTGACGTGCATCAAAGTGTTTACTCGACC 
CAGATCACATCAGAATCAACCCTTGTAAAAATAAATAAGGTATGTTGATTTTTTGTGCAGATGGTTAAACAAATCTGATGGGGCAA 

5 0 AATGAGTT CTAGGAATAAGGGATATCAG AGGG CAAAG CTGCTG AAGAT AGCAAGAGCTG CACCTGG ACAATTTTGGGGCATAGT CC 

CTGGCAGCTGTGAGTGGCTGTTCTAGGGGACTGCAGTGCCAAGAGAAGAATACTTGCCTGCCAAAGAGAGAAGCTGACTCAAGGGG 
GCAAAGTCAAGCTGAGCTGAATTCTAGGGAAACGTAGAAGAGCAATCATCCAGAGAGGGGCTCTGATAGAGCTCCCTGGCCACTGT 
CTGCTCTTTTCAGAAGTCTGGACTCCCTGACCTCCAAGGCCTCCTCAAGGTATGGAGTTCTCTCCCTCTTGGATGTTTCTATCTCC 
TTTCACTGATGCTCAGGGAGACTTGTGACTTGAGCTGGAAAATACTGCTCTGGGAGGGAAGAACGGTCTGTTGTCCTAAAGCAGTG 
55 TGACCrTGGAAATGTAGCTAAACTTTTCTGGACTCGATGTCTTTCTTTGTTTTCTGAGATTCTTGGAGTTCTGGAAATCATGGGCT 

CTTCTGGGTGAAATGGATCTTAGAAACCTAGCCCAGTTTTGTGGCTGAAGAAACTAATGCTGAATTGAGAGATTTCATTATTGTCA 
GGAAACTAATCTATTAAAGGCAGGGTACATAAAACTTGAAGATCTTCCTTCTCACCAAGAACCAATTCCACAAAGGCCCTTGGTGT 
CAGAAGCCTACATTTGTTCCTCCTGAGAATCCTCTGAAGTACAGTCTTCTACCTGCCTCAGACTTGTGCAAACTGGTrTCCCCAAT 
GGCTTCCTGCTGCTGAATAAAAAGTCAGAACCTTACATGTCAGACACATTTCCTGCCACCTCCATTTACCCTCCTGCAGTTCCCTC 
60 TTTCTAACTGGCTTCAAGCTGAGTAGAAGCAAGGATCTGATTGTTGTGAGTGGGCAGGTTCATCAGAGGGTACAGATAGACCAACA 

AAAAGACTTATTCCAAGCAATATCCAGTTTCCCAAAGGAAACTCCTATCCAATGGATGAAAGATATTATTATGTAAGGATTGTTTT 

atgatttgatatgaatttaaatgatccgttgtgaaatagaatgcagggatatggcagcacaggttggatgggagctaactggatgt 

TCTGCAGTGATTGGATTCTCCTGGATCAATATCCTCCTCCTCCCGCCCTCCCTGTCTTATCTTTGGCTTAGAGAGCCAGGTGCATC 

CAAGTACAGGATTCCTGATCAGCATCAGCACCTCTCAAAATCTAAGAGAAAAGTTGGCTCCTCTGGGTAAACTGAAGCCTTAGCAA 

6 5 ggtactgatgcctcctctgggtgactatgttacaccttccaaagtgatttggcttttatgtcccagttagatggtttggtgtcagc 

tctctcactgaacctggaccaatttgccaagagtaccaaatcaagccataagcagtctcctgtttccgcatccccagccctaggat 
caaaggcatgtgctactaacacctgggcttatagatggatgctgcagatgtagaactcaggtccttttgcttagtgcagcagacac 
attacagacaaatctgtctccccagccctcattttgttcattcaaatatcatccaaatttatctgtgatagtataaatgagtgagt 
70 tgccattccccttctcacactaagcctttgaaattcaggatgaatttcatactaacagtgtgcccttcaataatacagatatattt 

ccgatggagtctgctgccatccaggataacacatttgtgcaggaatatgtgctttgagccctgtggtgtctaaggtgtatctttca 
acccagatctttgacgtgttagagagcagtgacatggttggagtcacgcattctgtttcagggattctgagcagaaacgagccagg 
aaatagtgaccgttccctggctaaccattcctccccagaagcatcaatgttccagtcccaggcagctttccagactgccctaatcc 
cttgacatgcctccaatgctagttcccagcagtaagcatgtaagacacctgccttcccttggtagagttccagtgttaattattaa 

75 CAAACAAATCCACGGTGCACCACAGCAAGATGTCACTGTAAGGCTACCAAGrTTCCTAGAACATGTCCAAAAGGACTTTGTTCCCA 



874 




WO 03/008583 



PCT/US01/51291 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



ctgggttcctagtctgagtccagaccagtgtatacacaaacaatgggggtggtatttttattagaagaacttcaagctaccaatcc 

tggagaacacacttggaagctttctctaggaaaatgtctgttcctatttgaccctcaaccagacaggtgtctgggaagaagaaaat 

CACACTACCTAAGAGGGAACTGCAGTAACCATCCATCACCTCTGGCATATTTATAGATAAATTCACCTATTGTATGCAGCAACTGT 

AATGGAGGATAAGCTTTCAGGAGATTTGATTTACTAATGACATAGACACAAAGGAGTGGCATTCACACACCCTGGATATTAGAGTG 

GAGGGGATGTGGGAACTTTGTCCCATTCTAGAATATGCATGAGGCCTCTGAAGTACAGACAAGGATGGAGCCCAGAGTGCAAAACT 

AACAAGAAGAGGGGCAGATTGCTTCCTACCCAAGGAGAGCTGGATATCCAAAGCTCACTTCTGTAAAGCCTTTCTAGGAGTTCCTT 

CAAATTTTGTTTATGTGAAACAAAGCTTTTCCTAATGATGTAATGTGGCTTTGGCCTAAGTCACATCAAAGTACTGTCATCTTAAA 

CTAGGGGTTAATTGTCGGGTAGTTACTATCTGTATGGCCCTGGCACACTCGACAGCTACTCCATTTCCGCAAGTGCAGAGCCCTGT 

GACTCACTGGGGACGGGCATGAGCGTTCTTGCCTTACTAGGAAGATTGAATAAGCACAGTCAAGGTGCTTAGCCATCTATTACAGC 

AGCACCATAAGTCCTGCCTTTGTTCAGGTAGCATCATGGCCTGAAGACAGGTCCAGGTAGGGTCATTCTCCCAGGCAGAGACAATA 

TCCAGGTGTCTATGTAATGATACGGGTACCAGGATCTTGCCAAATCTGACCATCCTAGTCCACCCAGACTGTTGGTATGGTTTTAT 

CTTCTAACTTAAAACAAATGCTCTTTTGGAGGAAAAACTTTTAATTAGCTGATAATCTGATGATTATCAGGACTTCAATGTCATCA 

CCAGCACTAAAAGACCAAAGTCTTATGAGCAAGGGCATACAAACATACATGTCTTAGGACTCAGTCCATATAGTCAGATGGCCAGT 

TGTTATCTAGATTTTAACACTCTTGGCTTACTTGTCTATTACAAATACTATGGAATTCAGGTCATTTGGAGACTGCCATCTTTCAG 

TTCAGAAAAATTATTTTGAAAATCCTTCAGTTCAGAAGAAATTGAGGTTCTTCAAAACCCATGTTTCTTGCTGTTTGCAGCCACTA 

ATTATTCCATAACCCTGAGGTTGCAACACTGTTCAGTAATGGGCTGTGAACCTAAAACAAAGTTATCATATGCTAATATGAATGTC 

TATGGCCAATCCCAGGCCAAGTAATCCACTTATTCCCTGTGGCTTTTCCTCCAATATCAATGCAAGAGGAGTAGGGAACACACCTG 

CATCCTGAAGACCCTGTTTGCTATGGCCTGGAGCTCCTTGGACCTGGTGAAATTAAATGAAAACAATATGATGATATCCTCTAGAG 

GGAGACCTGGGTCTGAAATCAGGATGCTCTCTGGTCATAGGAGGCATGGTGTGGGCTTGTAAGCTTGAGTAGAGGACATGAAGCTT 

AAGACCAGGGCCTTTTATTACAAGCCTTTTATTGGTGATGTACCTCTAACAAGGTACATTTGGCAACTAAAAGTGTGTCCAGGGAA 

AAGCTGCTAAGAATCAGACTGAGGAGCCTAGAAACTCTGAGGAGAAGTTAGGGTGCTTCCCCCAGAGAAACTGGATGCCAATCTAT 

TGTTTGAAAGCCAGTCCTATAGAACAGGTCTTCTTTGTTCCAAATAATAAAAACAGGAGCTAGGTCAAGGAAACTGTTGCAAGTTA 

TTCTCTTACTTCTACACGCATCATGCATGCTGTCACACACACACACACACACACACACACACACACATATATATATATATATATAT 

ATATATATATATATATATATATATATATATATATGCACACACATGCATACACATACAAATGTGTATGTGCATGCACATGTACAAAC 

aaatgaataaataggcaaataattgtaaagaaaatagttgaagtcagagcagtgaattgaatgaagattccaagacagagaccctg 

ggtcctttaagctgcctgctctctaaggtgatgcttttcttggcatatgatggagaacaggggtaccagccatggaattgatgggg 

CACTAAAGAGCCTGTTAGAGAGATGCTAAGAGGCTCATTTGTGGATTTTAAGTGATGAACAAACAAAGTGGGTTTATGGrTTTGGT 

GTTCTGCAAACTGTGATTTTCGACTTAGGCCATCCCACATATTAAAAATAAAACTAAAAATAAAATCAGGCTCCATGGGCTTTACC 

catcccatcttagcatgtctgttattgttgtccttgctccattcacgtttagccaggcatgttggtgagcctttaagtacaacttc 

tgaaattactagcaagcacaatctcacagcaaactccctgatcctctgcctctgacaatctttctgcctctcttccacaatgatcc 

ctgagccttgggtataggagtggtcttgtagattgggactgggatcctccatccatttggattggttgtggtttgctgggagggtt 

tcactgtctgttgcatagaaaggtttcttcaatgaggggaaaactcaggggtgagcacgacacttctctgtgagtgtaaggactct 

agttaggaactatgccagcttagcaaagtgctgcttgcagtttctccatgacgtcactggcccttcctagttggctgggttcccaa 

taccaggtgtgattttcctcttgtcaagtgggtcttaggtccaattagagaactgttggttactactaaggtatgtgtgccagtac 

tactgaaccctttgtattaccatgacatattggttataatgataaccatatgtgttatatgtgtgtaatatacatgcaatatatat 

GCTATTTATGTGTAGTATArATATATATTTATGTGTATTATATATATATTTATGTGTTTCACATATATGTATGTGTGAGTGTATGT 

gtgtgtgtatgtgtgtgtgtgttccagttcatggctgtcatagacctactggctgcttctctcctttggaagcttgcatggtgcat 

TCTCTAACC ATGAAATCT AATCCTCAAGGAACAGGCTTTCAGG TCAATTCCCGTTTGGGAG C CT CTGTCACTGCGTCTG AACTACT 
TGGTGTCTTCAGCATTAAGAACAGAATGCTAGGAAGGTGTGTTGTAAGTAGTTTGTGGTATTTTGTTTTGTTTTGTTTTGTTTTGT 
TGCTAAGCCAATGGGTCACAATAAGCAGAATGGTGATGTGGCTAAGAACATGGGCTGTGGAGGCTAAGGCCATAAGGTTCAAATGC 
CAAGTCTTCTCTTATTGGAGTCTGAGAATGTGGGGCAGTTACATAATTTACTTATGACTGTGCTTTGGTGTGGAGATAGAAATGAT 
AATGTTTGCCCCTGCTGTTATCACTAGGTTTTAATCACAACTATCTTTGACTCACAATGAACACTCAGTACATGCTGGAAATGATT 

ctcatagaaggaatattaccttttatttcttaagccaatgtgagaacttaaaaggcaccagcttgcaaacacagagactatgtctc 

ttttgcattgtgttctaatgaaaggaaaattaaatgcacatacatttttattataattaggacacagttcaaaagtgataagccct 

gttggtctagggaatgactactcctatgacataaaggaaaatgaaatcaagtccagtatagatttttggccatgaagctcagagag 

taagtaagatttctggaattcctatcattctatgtggctctatggcttattccccaagagaggcaaacaattaaggccctgtgcag 

aggtgcttccaccctggtgtacacagtgaagtagtaacagctgatggacgacctcattagccctcccctaagcctttctgtctcat 

catgagtctcagctatgtgaccacgggaaacaggagagaaaaagatacaatggggaccacgtgtctctccttaagtactgcttatg 

atattgaggttgggggtctctgagccatttattcctcctctggttctttggaccacttgggcattggactctacacccctggcaga 

tcaaggcacattctgtggctcttgggagccttcctgatcctatatggaatgacttagatcaatgggaggacagcagcagactcctg 

cagtcagtcaaagtggtttccactcctaggaggaacacaccagtttgtttctgtgtgaaatacagaaatatgacagctttgtcgca 

ACGCTAAGCAAACCATTGTGTGGCAGAACAAGCTTCTTTTTCACGTCAGAGGTTGACACACTGGCCCCACAGACAACACCAACTGT 

tccctttggaaacagaatggtggcaagaatgagcagttatgtggacatcatcattctggatcatctctaagatcaacattatttta 

gaatgctgacaatgatatgttttgtgggcatgctccaggggaggattcagtacatggaaaatacatgctaatcatccacacataac 

tgagggaatcataaagagtggatgatgccctgagggaatgtgtattatttacagagatatctccatgtcaagacccaatgcatcag 

atccatgggaaatcggcaaagccttctctggtctgagtatgactgttgacagtgtgtgcaagcacgggtgttcactaacaatttac 

cagtttgtgcaaaagctagcaactgcagcttcctccctgcaggtgtgtactgcctgagatagctcaaccttctttggagactagct 

aaccaaccccctgtctcgtagataacaaaaccccttacgtttcagactgcctcagtaactgatctcctccatgcaaagaagcatag 

cccatccaaacgcagctacacgtgtctgtgtctgtcctttcttcattccctcactgctcagtcaggtcacctccaagctgcacatg 

gaacacagaacatccccatcaccttgggcccaagcgtctggcatatgcttccaatcttcaagttttgagtggagagaaaatgtggg 

CTGGAATCTACAAATGTGAGCTGGAAGCCATTCCrCATGATAACCCTCGCTCTTTCTTGCCTTTTTCTTTTCTGTGTTTTTTTTCT 

TCATTTATTGCTTATGACACTAGCAACGCAACCTATTGGAATAAAAATGTGTGCTTCCCAGAACATTGTCTAACTTACTTCTCAAA 

GAAAGGGACCATTTCTGTTGATAGTAAGACTTGGCTTGAAAGGGCCAGTTAACCCTGGCCCCAGTTTGTCTTGATCAACATCTCTA 

AGGCGTCCTATATTTGATCTAGCACCTACAGAAAGAGTAGCTACGCTCAGAAGAAAAAAATATCTCTACAAAAGATTCACTTGTAT 

GAAATATTTTATACACTAATCTAGCTGAATCGGTCTCTTTCTGGTAGAAAATACAGTATCCAAATATATAGGGAGTAATTATGATA 

GGTAAGCCTGATAAAGAAGACCTCAGATCATGTGTGACCAGATAAGCCTAGCAATTGTCTGAAGACTTCAAACTACCCCTTAGGAC 

TACTGAAAGGATGCCTGAAGAAAAACATCTAGAAACAAGTTTTGTGTGGACCAAACAAGGAGCAACAGAGAATTTTTGCACACAGG 

GAGTCTATGTAACTGCCCCAGTCATTTCTCCTAAATCTTTTTCTGCTAGAAAGACCTTTGGTCTGGTCCCACTCATCATTTTAAAA 

AGACTTACAGGATTGAAATGATTTTAGCCTCTTCTTTCTTCCTTCTTTACAGAAATGAGTTCTGAGACGAGAAGACTTGGGTGGTT 

AAGTCTGATGCTGTTAAATATATCAGGGGTTGAAAAGGGCTTAGAAGTGTAACATTCAGCTGGGCATGGTGGCACACGCCTTTAAT 

CCCAGCACTCCGGGGGGCAGAAGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCTAGGACAGCCAGGGC 

tatacagagaaaccctgtctcgaaaaaccaaaaagaacccaaacaaacaaacaaacaaacaaaaatgtaacattctgattgatggc 

ATGTCCCTTGAAATGTTTCTGAGCTTTACTATGCATTAAATAACTTGAAATGAATGCAAGCATGCACAGTGCTTCTTTCTGTCTTA 

ctgaatttaaggatgccaaacaattctctcatttttcctttgctggaaggtgtggctcaccattctattagacaaaattgtagctg 

ACCTCTAATACCTAATTAGTGCAAAACAATGCTACAATTATTGGGCATGACTTTGACACGTTTTGGCTGCTAATGCAACCACTCCT 
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agttaaatagattggcaatgaagtttcaatgcaaactttgtcaatgaggccagcctactactagatatccaaccatatagacaggt 

aatggctgaacagatcttcattcctacaaaacctcaagaattatccattttgcaacttaagtatatgctgttcattacttttgtac 

AAGCTTGCTCTCTCTCTCTCCCTCCACCCCCCCCCTCTCTCTCTCTCTCTCTCTCTCGTGTGTGTGTGTGTGTGTGTGTGTGTTTT 

aatggcttacgaatccacataggattcttgtacatattcattttggttatttattcccccttaattaatcccccttcatctccatg 
5 tctctccctgccctgctggacctaaccctcttctttgctatattctcttacccactgtccttcttttacatctttatttcaatcat 

gtggacccgtttctcattacctaggctttatccatactcacttctacttagagacacatgtttaacagtgaaaggataagattgcc 
atctgaaaaagggtgtggggatatggcgtgtttatttttctgagtctaatttcttgagttctttgtatatattggacattagccct 
ctatcagatgtaggattggtaacaatcttttcccaatctgttggttgtcattttgtcctatgacagtgtcctttgccttacagaag 
ctttgcaattttatgaagtcctgtttgtcaattattgatcttagagcataaggcatttatgtgcatgtgtttgtgtgtatgtgttt 

aatgtggtgcatacctacagtaggatttattcaacaataaagataagcaaaattacaaattttataggaaaattgatggaacatct 
ctctctgtctctgtctctctctctctctccctggtggtgggcatataaaatgcagtagccacttcagaaaacggtctgacagacat 
cactcaagagcctcagacaaaaggttgtcatgtgagcaagggagtccactattgcctatatatttctctacgttggtaacagatat 
agtatgtaaaagtgtttgtagcagtactataacactatgcataggtaaaaaacagctcaatgtctatcaacaaataaggaaaaaaa 
15 atgtgctaagtaatatgatggaatagtactcaactgcagaaaagaatgaagtagatgacatagtgatgcagtgtagaacacagata 

aggatcaacagtattatgctaggctaaaagtcacttatttgttgtctataggatagaacctgaataggtaaatccaaagagagaaa 
tgctagagtagtgtttccaggggctgagagaagactaaactgagtgtagatggattatatgtcttctgctgctgctccttccatgt 
ctggctgacgacagatgttttgacaatggatgagaagctgatgaataatttttttaaaaaaatactgaactttacgttttaaaagg 
gtaactgttatatgagtactctcaattttaaaggaaaaaaagcaatgtttaaaagtgggccaatgttggaagtcaactgtgagaag 
20 ttaagagcagattcacaaataagcactggaattgggccttgatttgggggaatattaagaatataactagaagacgttgtaagaaa 

agtttggatgagtcagaaaatagggagaccggctagagagatgtctcagtgtttaagagcactgattgttcttccaaaggtcctga 
gttcaaggtcccagcaaccacatggtgcctcacgaccatctgtaatgagaaccaatgccctcttctggtgtttctgaaaagagtga 
cagtgtacttgcataaaataaataaataaataaatctatttaagaaaatagggggacaattgtgtgttagcaaaatacagtagaga 
ctagactaaggttcattaaaacacaggccaataaagatgaggccacatgtatgtgttcaggacacatatactgtaatacgtaaaat 
25 acattaaaaagttcagacttcttcaggctcgtgaaaaacacactgtgaatgctttaaccctcattgtctgatcgtaacccattcct 

agtcatctccctttcctttccagctagtttgcatcttacgtccgcgtgtgtacatgtgcagcttctatataggccgccacagctga 
ttcctgtttgtccttttcccaattttttatttggtattttcttcatttacatttcaaatactatcccgaaagtcccctgtaccctt 
ccctccccctcctctacccatctactcccacttcttggccctggtgttcacctgtactggggcatataaagtttgcaagaccaagg 

GG CCTCTCTT CC CAATG ATGGCC AACTAGGCCATCTTCTGCTG CAT ATG CAGCTAG TACTTGG ATGG AAGGCCACAACTGACTCTT 
30 AAAGACTGTATGTAACACCAAATATTAGAGCAATTGTCTTCACTTAGTAGCATTTCTGAGGGTTTAAGTCCCTTTCATTTGGATTC 

TCAGTTTCCATGTGCAATGAATTTTTTTACAGGTGAGCAAGAAAAGTATGGAAGGAAGCCTAAGAAAGGCCGCAATGAGACTTTAA 
AAAATG ATG CCAATTTT AGAACG C ATCTTCTCTTT CAGACTTGGAAAATT AACTTTTATTACTG CC CTATG CAAACTAAATTT AAA 
AT AAGCTTTGGATTATACCCCGTG CGTATGAG CGG acgttatgac ATTGATTG acaacgtcag atctac cctc AACCCTCTGAG AG 
TATGATTCACACATACCTGGGATCAGAAAAGAAGTGTTTTCCAGACTAGGCAAGTCACTAGAGCTCTGGTGGTACTCAGGGTAGAT 
35 TTCTTCCCCATAATTCCTAGCTAAAGATGAAAGATACAGACAAATGACCCATCCTAGGAGAATTTACAAGGGTAGTGGTAAGCAGG 

TAGGTTTCAGAACAGCTCATG AAACAATTCTGCAG CAGGAGTCAAGGAG TCC CAAAGAAGTGGCCT ATATGGG ACAG CAAGG AG AG 
ACTCAAAAAAAAAAAAAAAGGAGGAAAAAAAAACCCTATGTGGGGCTCAGCAGTGAAGAGCACTGAGTGCTCTTTCAGAGATCCTG 
AGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAGCTA 
CAGTATACTCATATACATAAATCTTTTAAAAAAAAAGTCCTATGTAAAAGGCATAATGGTAGATGTTGCAAGAAAGCAGTGTGTGT 
4 0 ATTGGTATCTGGCAGGAGGCTCAGGAATGTTCACATCACAGTCGTTAGGAAAGGAAAGCAAGGGACCCCTTATTGTAGGATATATG 

GACAATTTAATCATGGGGTTTTTTTCCCCCAATAATAAAATTTTCAGCAGGAAAAAAAAATAACAGTAAACAGTAAGCTACGTGTA 
ACATAAGGATGAAAGATTTCAAAACCCGTCTTTTACAAAATGCACAGCAACAGCTTCTTTTGTGACAGCATCATCAGTCCCCGTGG 
TTTGCAGCCGGATGTAACAAGCCCTTTTGAAGAGCTAAGAGGGCAGAAAGTTTCTGTTGCCAAATATATAAGAGAAGCAGGAAGCA 
CTTAGCCTCGGACCAGGAAGGGCATCCTTGCAGGAGACCCTGCAGGTCTGTGCAGTTCATTGCCCAATGCTTCCCTTAAATAAAGA 
45 GCCACAGACTTCAGGAGTGTGTTCCCCCCTGAGTGATTCTGCAAGAGTTGTTTGCCCTCCAGCACTGGGCTGTGCTGAAAGAGTTT 

AGTTTCCCAGGGAACAAGATCTGGGTCTAAGGCAAGGCAAGCAGCATCCTATGCCCAAACCAGTAACTCCGTTTTCTCAGCCTGCC 
AAT CACATTGGAGCTT C CAGACCAT C ANNNNNNNNNNNNNNNNNNNNGC CTCAAGTCTCCAGTCCCC ATCATGATAGTG AGAC CCA 
GAGGAAAGGGAACACCTGTTGCCACCATTTTGAAGGGACAGTGGTGACCCATAAAGAGGGTGCTCTAAAGGAGACAGGACAATTCA 
AGGACTTGGATAAAATATCAAACTGACAGTGGTGAGCAACTGTCAGGTTCTAGGACCAGTTTAATCCTGACTGGGCAGAGGATAGG 
50 GGCCATCCACACAACCCCTGGAGGGAGCGTTCTATAGAACCGGCTGCCTTGGTCAGCTTAGGGCAACCAGCATTAAGGCAGCAGGA 

GGAGGGATATAACCCAGGCTCACCTCTCCCAACCCCTACACAGGGTTCCTTCCTGCCAAGGCTCTCTACACCTTTAGTTTACAGTG 
GAAATCAGAAGGCAGTAGGACTCAGGTGCAGACCATATAATTCAGAACAGGAAACAGGAAATGTGGAAGAAGGAGGGGCTAAGGGA 
GAGCACAAACATTGGCCAGCTGCAGCCCGGCCCCAATTGGGACTGCAGACTTGGGTAGATGGATGGTTGCCACATCCTGCTCTGAG 
CCTTTTGAGTGACTCTGAGATAGAGCGCCTCTGTGGAGTTCCACAGAGCAGGCACACAGGCTGAAATCATGAGGTTTGTATTTTAC 
55 CTCCTTGCCGGTTTGCAAGTCTTGAAAGCTCACTCCTCTAAGCTGATGGCAGCCCTCATGCAAAGCAATCTGATTGCTGTGTCTGG 

GGTTCAATACACACACACACACACACACACACACACACACACACACTCAGGTGCACGTGCATACACACAAAGACAGAACAGTTTGC 
TTGCAACATTGTCATAGCTTAGTGAACAGTATAGCATTGTTCTGGCTCAAGAAGCCCTGGTTCTTCAAAGCTCCTACTTAGATGAA 
ATTATTTGCATCACAAACAAAAATTGTTTTGCATTTTTTAGATAATGAAGGATCGTTTAAATATATAAATTAAGGGCTATTTAGAA 
AAAATAGGTGTCTTTGTGAGACTGGCTTAATTCACTTACCATGATCATATTCAGTTATGGTCATTTTAAATACAAATCATGTGTGT 
60 TCCAATGACGTGAGATTACAGTGAACTATCTAGGGAAACTAACAGGAGTGGAGTAGGGACAGGAGAGGAAGAGAAACGATGGGTGA 

TGGGCACATATGCTCAAAACCATAATGTACTGGGGCTGGAGAGATAGCTCAGCGGTTAAGAGCACTGACTGCTCTTCCAGAGGTTC 
TGAGTTCAATTCCCAGCAAACACATGGTGGCCCACAACCATCTGTAATGGGATCGGATGCCCGCTTCTGGTGTGTCTGAAGACAGT 
GACAGTGTACTCACATACATAAAATAAATGCATCTTTTTTTAAAAAATCATTATATACTTGCATGGAAATGACCCTATGTAACCGA 
GTTTCATTTAGTTGTTTTTCAATTGTTAGAGAAAGACTAAATTTTCTCTAAGATAGCCATATGAAGACAGTTGATCACTCTATGTC 
65 CCAGAAGCCCATCTGGAACTTAGCATTTTGAGCAAACCATAAATTTGATGAAATACCTCCTATTCAAGGCGGCAAGCATTCATTTG 

CCTCACATTTCTAAGTCTGCCCCTGTGACTGCCTTAGCTCCTTCTTCCCAAATTCTCCAGTTACCTGGCCCTTAGGGGTGGTAGCG 
AAATCTCCTTCCTGACAGCTTCCTTGGCCAGGTGCTTCTGTGTGGAGTCAGTGCCCAGGCCGCCAGCTGTTCAAGTGTTTGGGCAT 
ATG CACACACAGGAACGACTTGGG CAACAC C CTTTGCCTTGTTTCGGGATGTTCTT CTTGCAG AC CCTTGC CCAGACAT AGGG AGT 

gcctgtgaagtgctccagaataaatcggaatgtcccactgaagccagacaccgtggtcttcatgttaatgtgtaagtagagtagtg 
70 atcatttatttattctttgattcccttttgcagagtttttattgccctgtctgagatattggagttttctgctacagtaaatttag 

caggatttctccaaggtgactttagcgccagtgaaggacttattgtgcctcttcaagtggttctatcactctgcttgtgctagggg 
taaaatgaggtgccaggtggattcaggacaagcagacacaagcaagctaggaaacctggcactcgatcccctctgcggtgcttagg 

CAAG C CTTCTCGGCTACTG AATTTTG AACTTT C AC AAGAACAGAT CGGC TGTTTGTTCAATGG TTT ATT AC T C CTG C CACAAC AAC 
GCATGGCATGAGGTTGGCGCGGCCTGTTTATTTCTTTGTGTATATGGATATGTGTTTGTGGGTGTACATGAATGGGTGGTATGTGT 
75 ACACACGTGTGCATGGGGAGACATGCCCAGGGCTATTTAAATCTTCTGCCCTTTTCCTTCACTTCCCTCCTGTTCCTTCTTAAGAA 
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caagcattgcttcaccttttcacttaaatttctcctctagaaaaaactgttatcattcaactcaacatgttttccactgaaacttc 
ttccatattaatttttaggttttcatgttctcgttttattcgtacttattggccgctattttcaaattaatagagtccaatgtcat 
atttctgtatattgcatccctgttgcccatctatgcttctcctccagactatttcttcctgtgcttattcgcttagtgaaagtaca 
ttgccaggctagaaaggtggtttgttggctaacagtgttctctgcacaagcctgggaacccgagcttggttcctcatatccaagaa 
5 aggagaaaagcaactctgaaagttgtcctctaactttttcatgtgcaccgtagcccatgtgcacccacacccacaaatacacacca 

cacacacatacacaaaataataataataataattttaaatatatcaactgacttacaaacatttgtttttttttcccgatgacatt 
tgtgatgttaacgcataatttgattctaatttagttgtaagcatattctattttgactctttgaagttttttgaaattcagtatct 
agctgtggtggtgagctttccacatcaacttatcataaccaagaatcactgggaaagaatatttcagttggaaaaattatttggat 
cagagtgatctgtggtcaggtccacgagaaaatgtcttggttgctaattggtgttgggggactcactgtgagtagcaccattcact 
10 catcaggggacagtgagctgtccaaggcaagagaaaacgagaagacctcaagcaagcaggccgcatggctatttgttcatgcctgc 

ttgtgactgtagacattatgtgatgagctgccttgagagtctgcttcagtttctcctcagtgacagacggtaacctggaattgtaa 
gacaataaactctttcctcccataagctgctgcttcttggatgctttcttgctacaacagaaattaaaccaaggcatcagcttata 
ttctgcctgagtgcgtatcccaggtgcccagaagtgttggctgttgtactctgcacatttcaatggagtatcagtcaggttatgat 
gtccttcctaattttttagcaaatgtggtttattttatttttttcaatttttattattaacttttattaattattccattcattta 
15 cctctcaaatgatatcccccttcttggttacccctccccagccccatccaccttctgtttattttaattaattaattaattaatta 

attaaccagtacagaaaaagtccactgaaaaatccatgtcctgggccccaaaatacaaataaaatcaaaaggagtagagtcctgct 
gctcacatttcttcgtgagtagttataacttccctgagatttttttataccagggtttgtttcctcctggtttctcctcagtgacg 
tcatcctgaggttagtggttactgtcactgtctctatcctcatcttgactccataatattcttcctctttcgatccagaccctcag 
ggtttaagagtagcttcaagctgagaaaaggtcaattttctccaaaaaagcttccatctcccactgaaaatggccatctcagagtg 
20 aagtacactcattctgaaatgtcagggccaattggatggtcatcagaaagcttggcctggttgatatctttatcagcacaaacctg 

aaaatgcacagtcctccaaagggcggcctctttgtgctcatccgaaagtgatggaaggaaggcaatacaaaaggggctgaactctg 
gtcaccagaagtcagaaaccatgcaaacaaccagtaatgaatagtgaattctagaattcaaattagcagatgttttaaagagacaa 
gctttcaattttcattttaaacatgagcaaaacctgtgttctgaaagaaaagatttagagaagagaaaaagcaaaaagaatatcta 
acatattgcatgacccaccactcccacaatgtgctcctggtaaacttgaatcacatcttttctccatcccgataattctctaactc 
25 tcaaggagaggcctgagttaactctctgaaattccatatcttaggcactggatcttcgtgattatcaggatgtgctgtctttatca 

ctttgaagtgaagacaactgctgtcctgatcaatgactttgaatttaacttattctttttccgtcttgctccctaaagcctttggt 
ggacagttttgttccttggttcttgggcttccccttcctaagagttttgtttgcatgtctattcagatgctaaaatattgtgttaa 
catccatggtgattattttaatgtttgttctttcagtttgggcagtttggcatttgggaattatacgtactttgacactattaaat 
tagatgaatatagaattgtatccttatgatgaataaaccttttataattactaaactcatggtttataaataacaaaactccctgc 
30 atcttttgtctttatctgatattaggtgtagctgcatcagctttcttttggctaatgttttgatggtgatatctttttgtattgct 

ttattttcagtctcctactttcttttggattatttaatccatttacagttaatgtacttactggattttaaattttacatctccct 
ctcacaatttcttttacttctataacttatattcttttatattcttcttgactttttaaaaatgttaatcaatgccaatgttttac 
tattctctttgttctatttactgtcccgttaatactgtctactgtgattctccaagtcattacccaaggattatatgttctttctt 
tgacctgttacagtttactttaagttagtctttcttttattttgtatccaccctgggaattcctcctggggaatgatgttatgcta 
35 gggtacaagctaccattgagtcaccaccctaccctgttaattataatgaataatgtaactaactagcttgcaacagcttaatgtca 

ttgcaaatatttctcagctttccattattattattatatactttcatatatatatatatatatatatgttacaagattgttaaagt 
tacaagatattgttgtattaaatgatcaatgaatgttaaaatttaccaaatatttactctggtttttttttcttattttatttatg 
tgagtaaattgtagctgtgttcagacacacctaaagaggatagcagattttattacagatggctgtgagccaccatgtgattactg 
ggaattgaactgaggacttctggcacagcagtcagtgctcttaaccactgagccatctctccagccctactctgattatttttatt 
40 ccttctggtgttagtatcatccttctgtgatcatgctttttacttttttatttttcatttagaatcatgttttctgagttttggta 

atggcactccactgtgggaatgtgaaatttgggtcattgccatctaaaactcagtcactttggcagcatggctcagttgaatggcc 
tcaaatcccaggacacttatttcattatgtatctgtctctgctccaacaattgtccagagatactgaccagtaacaaatctcccaa 
gacaaaaaagaagaaaaaaaccacccaggccattatcaaaatcacctcacttcattgtttttttcctccaggatcttaactgctca 
gatcaaatggaccatttaaagagctagaaatgatagatagatagatagatagatagatagatagatagatagatagatagatagat 
45 gataataggtagatagatgataggtatagatagataaaagattaatatttgatagataaatagataaaagataggtaggtaggtag 

agaggtagatagatgataggtaggtaggtaggtaggtagatagatagatagatagatagatagatagatgataggtaggtaggtag 
agagatagatagatagatgataggtaggtagatagataggtagatagatagatagatagatagatagatagatagatagaagtagt 
tggtggtagcagtgatgataagaagataaaaaagcaactttatgttgccttagaagtagaatttgtcttcccatataaaactatat 
acaacactgaatctattataaaacatccttgaacattatgtcatgtggacagacaatactctgtatacacaaaaggcaatacattc 
50 tttatcatctatttaatggtcagtattagtaaccaagtttaatcacaaccttctagataatactactgagatgccaatgactgctt 

tcaatatataagcctgaattatgaacgctctataatgcagccattactttttgaaatttttaatatttttattggatattttcttt 
atttatatttcaaatgttttcccctttccaggtctcccctttggaaactccctatcctaccctccctccccctgcctctatgaggg 
tgctcctccacccacctacccacataccgactccaaccttcccatcctggtattcccttacactggggcatggaagactctcaggc 
ccaagaagggcctctgccacatatgcgactggagcaatgggtcactccatgtgtactctttggttggtggtccagtcccagggagc 
55 tccaggggttctggccagttgaccctgctgccccccccactccacggggttgcaaaccccccccccccctcagctccttcagtccc 

ttctccaactcctccatctgggacactgcactcagtccaattattgactgtgagcatccgcctctatatttgtcagggtctggcag 
agcctctcaggagacatatcaggctcctatcagcaagcacttcttggcttcggcaatagtgactgggtttggtggctgcatatggg 
atggagccccaggtggggcagtctctggatggcctttccttcaatctctgctccaccctttgtctccaaatttcctccggtaattt 
gttctcccttctaagaagcactgaagcatccacactttgattttccttcttgggcttcatatggtctgttcattttaccttgggta 
60 ttccaaacttttgggctaatatccacttatcaatgagtacacactatgtgtgttcttttgtggctgagttaccttactcaggatga 

tattttcaaattccatcaatttgcctgggaatttcatgaagtcattgtttttaatagctagataatattctattgtgtaaatgtac 
catattttctgtatccattacttttatgtatcacaacttggatttttttacaggtttaatttaaggatctttaaaaataagatggg 
gttaagattgcaagcctataatcacatgtatctgggaagctgaagctagacagttggaagttcaagaattcctgggatacataatt 
agctcaaggtcagccagagcaactgactgataccttatctcatataaaaagttaaaaagaggtgtggacatgtatatctgtgattg 
65 aatgtttcatatcctaggtgcactttccagtactaagaaagagaaagaaagagagaaagaaagaaagagagagagagagggaggga 

aggatggagggaggaaggaaggaaggaaggaaggaaggaaggaaggaagggagagagaagaagaagaagaagaagaagaagaagaa 
gaaggaggaggaggaggaggaggaggaggaggaggaggaggatgatgaggatgatgaggataacaacaaoiacaacaagaacaaga 
aggaggaggagaaggaggggggaagaggaggnnnnnnknnnnnnnnnnnnncttatgtctgtacatacgaaatactaaagctttat 
ctaatatttttcttcaagattacaacaagaacattgaacactaatacagagaacatctgcagtgatgtgatttgaggaaaatgaac 
70 ccaaaggctcacttatccaggcactttgaatcactttcttaactctggccacttaatgaatgtggggaaaaggaaagaagttgaga 

aaatttgagataagactgttggaaagcaatatgttctatagttattgtcatgaattattttccccaagagtttcttttatggatat 
tgtcctcatataacccaggctcatcacacagggcagtttatccaaagcagagctaactgtggttggaaattttgcaaatattgtaa 
agtcttgagaagcctaaaacacatacagaacaatgtggaattaacttctgtgaggcaggaccataaagccttgaacaacaattcat 
atttatttagagaaactaggctaaagcaaagcaaacaaacaaaagaattgactgagggaagtccaaagcgtattttgttccacctc 
75 ctacctcagccttggtaaacagagctctaaatttctatttacaatgattacataaatattatatggtgacatttctgactgtgaac 
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CACCATACACTCAAGTATGTAAAGAAAGTGTACACACAGGAATCAATGTGTTCCAAGAAGATGCTTGAATAATTGTCTAACAAAAT 

ttatcccaggagacagactatgccaagttatagtacgaaagttatagtatctgcattgtacaatagcacaggagagagcaatgtta 

CTACACCCCAAGTTTTTCTTTTATGGTAATAATAATTTGTTCTTTAACATTTAAATCATTTATGAGTTGTAGATTCAAAGCATACA 
TTGTGATTTCTCTTCTGTGTTCATTACAGGACAACACTGTCCTATTTTTGTCTCCTCTGTTGTTATTATGTTTACATAAAAATCTT 
5 TCAAGACAAAATAGTTATGTTCTACATACTCTCTTGCCCTTAGCTTCCGTAACTTTTGCCATAAGAATTAGTCTTTTCTGCCCACA 

ctgtagttataccaacatgtgactttgagtaccataactgaacttgaggcatactatattttcaaagggcattatacatttttcag 
cacagggtattagcccattgggatacagtgaaaaaaaagtctttaaaaacttgctacaggtttgagttgcaatgtatgctttgaat 
ctacaactcataaagaatctaaatgctaaagaacaaattattattaccataaaagaaaaacttttggggtgaagtaatgttgctct 
ctcctgtgctattgtataatgcagagaacttgtaagaaagtgagccacttggtagttcaagaaggatgttagagagaatcttaatt 
10 atatagctatgtgagtccagaagtgtgtaattagtatattattccatatgtgctcttgagcttttaatttcaagaactgtatgttg 

gaatgattttgccagaggcaagttaatgactgaaggaaggaaggaaggaaggaaggagggaaggaaggaaggaaggaaggaaggaa 
ggaaggaaggggaagaaaggaagatgtgacttactagaagttgatagtagaattctcactggactctaagagtttaaatttattac 
aggttcttcctcctagcctcatgctcttagaaataagactcagattcaaaatatattttcatatactttggccatgtggctaggct 
cttctctgactaaaatcataacttaaaaccaacccattgattttcatctacatactgccacataccacatgttacttgtgctatgt 
15 gcctgtctcctcacatcttcctgggtggaactcttgtctggctctatcccagaattctttctcctcccagatgtcccacctcccat 

ttcctgcctaagccataggccataagccttttaattgacaggtgatgcacccatacagtacacaagatagtctctctacagctaag 
TTTTGACATTGTTTC CTAATGT AGAAATTATTAGGAG CT AATT TCTGAAAAGTTTT AAAAAGTT ATGTAG ACTGTC C ATTAACT AA 
CGTTTCAGAAAATTGTACACAGAGAACTCTTATTTCCTTTTGCCTAGTAAATTACCTCTCTACATAAGAGCGTTAAACCAGATATG 
TATGTCATTGAT AATCACTATATTTTTTCCG CTCTTTACATCCATTCCATT AG AAAACTTTATG GCTTTT TGGCTCCATTTT CAC C 
20 AGTCTTACTGCCTCTAATCCTAATACCTTTTTGAATGGAGAACTGTTAGATCTTACAGGCAGTTCAAATATCCAGAAATGAGACCA 

AAGTGGACTATAGGATGATTTCCAGAAGTTAGATAGAAACCAGGATTCCTTAGAAATTTGTAAAGCCAGTTCCTATTTACCAAAAG 
GATTCACTTCTCTTGTCCCTGGCACAACGGACATAGAGCTCCACCGACATGTGCCTGTGGTTGCATTTCAAAGCCCATGCCATCCT 
CCAGGCTCCTTCAGCCCCTACTGAAATATACTTGTTACACATTTCAAAGGCTATGCCAACCTCCCCAGACATCCATCCTCCTTATA 
CCTATTTGTTCTCTTTTCAACATGAATGATTTTCCCCTTACCCTGGCTATTTrCCCTATACTTTCCCTCTATCTCCTGCTCTCCTC 
25 TTTACTCTCTCACTCTATGGGCTATTCTACATTCTCTCATAGATGCACTGGCCATGTCCAGTCTGCTTTGATTCTCTCTACTCTCT 

CTGATTCACAATAAAAACCTTCTCCTCACCTGTACCATGGAGAGGACATTTCAATTGTTTCCTTACTGTTTCCCTTGCAAAAGGAA 
GATCACCCCAAAATTTGGTGCCAATTCTTCTACTAGTAAGCAATCCATAAATATTCAATTAGTGCGTATATAGACAAATGGACTTC 
TCCTCCAAATTAATAAAACTTAAAATATAACAAGTTAAGAAGGCATGTAACATGAGGAGCTGTAAAGAATTCAGATAGCCTTCTTT 

ggtattttaatggaaatctgtgactcaatttacatgtggaagttctagtacacacatgcttcatttagttaaatacgtatacaggt 
3 0 ggaagttactatatctcttgccctttgccttgcaaattccactcaatcaatgccaagaactgaactaagaagacatgttcacctct 

ctttcccttcacgttcaatgtgactcagttgtgaccctgaaaggacagtacattccatctgtctcacacctgcctggtgtctggga 

TCCATCTCTGGGATTGACAGCATC TGTGTC CTCTG AT TT CTACTCTTT AG AAAAAAAAAATCAATGCC CACATCATATTGGTAACC 
TTTCAAAAAGCTC AAGAAG AGTG ACAAGAAAG CAAAATTGCTC CC AGGG AGCTTCAATTGCTGGTGAAAGG CTGAT CC AATAAG AC 
CTCCTGGCAGAAAGCACAGACATTCCAGGTCATTCCAAATGCCTGTGACAATATGTCAGTACACTGTCTGACTGCGTGTGTAGTAG 

35 tgactcttaacatggttatttactaaccacgtgttgccatggaaacaaggtaaagcaacatgctcttgagacacagagacttagca 

tgttagagaggtggtgcctaaatcccattctacagccagtaggctgttcacacaggcagaccacacccctctaggcctcctattct 
tccttgggacatgagaaccctgtagccactcatcctcaagacatggtatccgctctcctcttgtatttgagaagcataacattctg 

AGGCTAAAGGGCGG AGCCAGCCATCTT CTTGACCGGTTGG GCTTACAATTATGTACTTGACAATCTCC AACATGTTTGAAT CAG AG 
AGGAATACAGTAAAATTCATTCATATGATGCTCTGGTACTCCTGCTTATTGAAATAGAAAAAACAGACATACATACTTAGACTCTC 

40 aacgtttgcaggaaaagaagttgaaaatatgttcaagagttcagatggcttctttgattcgtggtaagtttgagttctatggattt 

gggttactcgaactctgattggtctctggagtacatgtagacgttaagatgctatatgctctgagagaacagtgagctgagaggga 
agcctataaagtagtgacactcagatatagaaacattttcatatgatagtagtaatggtgccagcacttcttccaccaatgtcact 
gacaagcttcttgttactggaaggagaaaaagtcatcagaccttatgaaaaaaaggtgctaggaatacatgcgcagggattttctt 
atgtgcaagattcactgagctctttcttatgaccatataacccatctacataaaaatattattaggtgctaaatccacagcaactc 
45 aagctttggagccttggaaaattggctttaggaaaagagatcacctggcaagctccatgtctccctttctcacaggatttttggaa 

taggattagggtcaacagtgatttttaagtctcacaaagaaaacaaaaatcgatttcttgcaaaactatcgctgtgcaagtttggt 
tttccagcatagatccgggctgccaagaatgctggctccagctaggtcttcattagccaagtcaggggatagtcagggcattcatc 
caggtgacctgagccaaccccacccactcagaaaaccaagacaagtttgcctggtagagcaaggggcctcactggctgcaggctgt 
gactccatgtgtcgtgactgacaccacaaccaggtatgtcatgagaaaaactttgacaagctggatggcagctcgtcgttccttgg 
50 atttcttccttaactttgctttctgtggctaacaactgccattgaatataaggttatgtaggaagaattttaagtatgccttaaga 

agttaggattgtgtccttttgtaaaaatgataaccctacagaggtccctttcatagcattaacctgtggtcgtgtaaatgggtact 
cagccttagagcccatctctttagaaagcaaatcattatgcaatcagacaactttaaagttggaatgaagttaccactatctcaat 
taggagtaaggggagagtatagtctgtaggagttatgcgacttttgagggtaacacaggtagctgggcatgcaaccaagcatacaa 
tactggctgcgctctcattcaacgtatcaagagtcttctctgatatgtgacacaagcaaatagaaaactcatagcctccaaagaaa 
55 gatcttagattcatcaggtatgtttgtatgcatatgtgtgcatgtgtgtgtgtgtgtggagagagagagagagagagagagagaga 

cagagagacagagagacagagagacagagagacaaagacattgaggcagaaagagagagatagatgaagcagaaagagagatagag 
atatagagacacagaaacagagagagacagagagacaaagacaaaggaaatagtaataccttgggtttctggctatatagtctctc 
tctctcaatttcttgtcattgtagcctgaaaacatctaaaaatcacaggaacagggatgactgtgcctcagcaaaactgttaataa 

AT ATAAAAATGTG AATTTACAGCAG TTTCATGTGCT ATG AAAATTTATTATG TTTTG AGGGG T TCTTTTCT ACAACAT AAAACC C A 

60 ttcttggctcttagtggaccggattttgcctaggacaatagtttatctggcatagggtaatagaaccagcccaggagagaatgagc 

tgtggactctgtcctccactcgggctctctgaccttgtagctgactccacaagcccccttttccttttcaagggttctgtcaccct 
acactgtgaaattagtcactgtgtgtctcttcccaaaacattccttatttcttaaagtcagtataattacaaggcttgtttagagc 
acggtcataaacgtcatagtgaggactggagcaaatgttgctttgaacataactctgtgacttcaactaggtggctatggtaaaaa 
aggaagtacttccgtttgcccataaacaactgtcttaaggaatttgctacattccttgagtcagctggatctctggacaggcctgg 

65 TTGTTTAGCrTACTAACAGCCAATCTTTCTTTCCGACTGGCCCTGAGTATGTGTGTCAGTAGGACAGAAGGCCCTCTGGGTGAGAG 

CAAGCAAATGAAGACCACTGTTTTAACTCAGATACAGGCGGTGGGGGTAAGTCTCAGCCAAGACAGAAACGCTTTTCCCTCAGCTG 
TGGTGTGAGTGTTTCCTTTGCAAACTTTGTTGAAATGTTATTGATGTTGTGATAGTGTTGGTAGATTTAGTGTCTAACTGGTGGTG 
AACTGGGTCATGAGGTCTCTTGCCTTATGATTGTCTGCAGTGTGGAGAATGGGTAAGTTAGCATGGGAGGAGTTCGCCAAGAAAGG 
GAAGGCTCTCTCTACATCCTTTCTCTGGCCCCTACCCTCTCTGTGTCACATAGGTTTACCTTCCTTTCTACACCAGATGACACAAA 
70 GTTTGAAAAACTTCAGAACCATTAGACAAGTAAAAACTTTCCCAGTCTCCCCCAGGTTTCTATAATAGTTGATAAAATTGGCTATG 

ACTTGTTTTGTTTATGTTGGTGTTGTGTTTGGCATATGTTTTGGTTCCTTGACCCTCAGACCCAAAGAGAGAGGTGGTTTTCTCAA 
GG CCAGGAT AAAGG CACAAAG ACTTTGG CT CAGAG CCACCACAGAAGAACTGTGAG AGAGTCCCAGGAG CC ATAATCC AG GCGT CT 
TCCATATATGAAGTCTCCAAAATCAACTAATATTGCTTACACTAATATTGATACCATTCAACATGACAACTTCTTAAAATCACTGA 
CAGTG ATG CAGTGTGG GGCCT ATTAAAT ATAGTTATC AAAACTTTG AGT TGC AAGTGG CAG AAACCAAATG CAAG ATGAG AC AT AT 
75 AAGGAAACGGCCACATCAGCTTTAACTTTGGAACCAGCCATAAGCATGCCACTGCTTACGCATCTCTTCCCTCTCTGCTTTTCTTT 
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GCGTTGACATCATGCATCATGTGGAGAGACACACAAGCTCTAGCCTTCTGAGGCGCTTAGAATCCTGATAGCTCACAGTCTCAAAA 

aggaagagattttatctccacatctatctcagtagacaagattttctgtccttgtttcagacattgctcactgtcagacccaccaa 
tggaatggaaaagaccctttttggggtggatttttagattcccagtgatcagcatggagcaaacaatgggaagttgtgtgtgaagg 
aagggggggggtagatgcaaggctaaaagcagtgcctgcaccaactgattcctgtatctaataaaaatgtggcttttaaaaacagt 
5 aagcatcgtagaacccaccccatgagtgttgaggtgattctggataattctttcctctctcattcctgagccgtcagtcttccctg 

gtgaagacctgaaatagtacaaaagacgatgaatgggttgatactattgtgagagtttggtataaaactcagctctctttttgctc 
gctacactctttgatttctaccttttgtttctaccaagaatgatataccaaggagacatttactagctgtgaattcctggactgtg 
gagttcacagcacccaaagctgtaggaaaaaaaaatgtattctttagaaactacctagtcctaagtattctgtaaagagagcacta 
agcaggctgcagtggctgtggctcctgcagagtcttacttccacacagtgacaggggtatgtgcattcatcgtcccctgctcttag 
10 aagttggaatgcaaatcccttgaagccagggccagagtcactgttccacaggggactgccttccctcacaatacaggaccatcact 

tttagcacaacccacaggtcttctgaatactcaaaagcatgaagctaacagacagagccttatatggtgctaaggacagagtcaag 
tacagtgttagttagacacctataatcccaacacagacacctgaggcttttcctxtagaagagatgggaagccaggggtgtggaaa 
attaaggttttgttcctgctcccttctccactcctcctcctccctcttcttttggtgtttttgctggatactgtgttccatgatgc 
agtttaaactacccctaaattcaaaatcctcttgcttcagccttcaaagtactagggctattgtcatatactgccattcgccagcc 
15 tgtcagttcagctgtttgacttttaactggcacataccattatatgtattcattgagtacacatgttatttggaaaggtatagact 

atagaataactggctctacagtgtattgcctcagttctgtggtaagaatgtcttatattaattgccactgtggttataccatgaac 
atattcccctcttacaactgaaatcttgttccctgtaatcaacattttcctaccaaccccatagcctggcctgcacactcttagtc 
ctcttgctctatacgagtagtagttttaggttctacatagaaatgaggtcatgtatttgtcttccagtgtctggcttatttcacat 
aacactctggagtcattcttgttatccaagtctttctgtaactgaaaagtatctcactgggcctgtgtaccacatttttattagcc 
20 atgcagccatgatgaataatcaagctacatttttgatacagcaaatattattgcaaccaacatgggatatctctttgccatattga 

ctttatttatttttttatacacaactagtagtgagatagctgggtgatgtgatgtgtctacttttaggtgtctgaggaaactccat 

AGTGTTTTTCCTAGTGGTTGTACTAATTTACATTTCTACCAGCAATGrGCAAGAGTCCCTTTTCTCTTGTATCCTTGGCAACACTT 
ATAAATTTTATCTTTTCAGAGTAGTGGTTCTAGCAATGAGGTTGTATCTCATTGGCATTTTGACTTCCAGTTTCTCAATAAACATG 
ATGTTAACATTTTTAAATGCACATAATAGGCACGATTGTTTTTTTCTTTTGAGAAATGGGCATTCTATTATTTATCCATTTTGAGC 
25 CATACCCTTGTTATTAGATTGCTTTGTTCTGTATGTATTTTGAGCATTAAGCCCTCCTCTGATGTATAATTAGTAATTAGAATTCC 

TTCTATCCTTTCATTGTTCACTGGCACATTTTGAAGAGATGTGCTGTGACCTAGTGCTGGCTTTGAAAGCATCACCCTGCCTGTTC 
T ATTG GAG ACATACAGTCTT CAG AGG CACACAGAG AG AC AGGAGAGCAATGAGGAGCTTGGTGTG AT CTC CAGGGT AAAGAC CTCC 
ATTTAGGCCAGGTTGGTGCTCTAGATAAAGGTAAGAGGAAGCTGCATTCGCTCATCTCATTTAAAGACAGAGGAAGCAGGTTTCGC 
CAGTTTGAACTGCCAAGTTGTATGGAAAGAGATGAGAAAAGTCAAGGATACCATCAAGGCTTTTTGTTCTGAGAAACTGGAGTAAA 
30 AATAAACATTTGTAGTTTACTTTGTTCTTGACTCACATGAAAGGGAAGTATATTTCTGTGACAGTTAAAATAAGTACATGGGTACT 

TTGAAGTATGGTTTTAAAACTGTCTTAAACTAAAGCCATGAACTTTTATTGTTCTGCCTATGCAAGCAATGTAAAAAAAATGCATG 
CATATGTATTTTTCAGAATACTAAGATATATAATAATATAATACACACACACACACACACACATATATATATAGACTGTTTGCAAA 
ACAATGAATTCTTTTCTGTATCATTTTATAAATGATTATGTGTCCAGGAATCAGAGTAAAGCTTTTTGGAGATGCATGTAGCAAGG 
GTTCC TTATTAATTTCATAATTT AACAC ATTG AGCTAATTGGTTTG CTCACAAGGG CCAT AGCTGTT AGT CACTGTAC CTTTATTC 
35 AAGAGGAGAGCAGCTAAAGCTGGATGGTGCAGTAAGATGAACCTTGGTCCTGCAGTCTGTGCATGGAACTGACCCCTCTCAGCATC 

AGACTCTCCAGCCATTCCTTTCATTACTTTGGACCTCGGTCCCACATCTTATAAGTGAAGGTAACAGAAGCCAGTGTCACAGATGC 
AAAAACAGCGTCTGCACTCCAGGTGTCCCCGATTACTAATGACCTCCACTGGGAGCAGTTTAGTTAAACAAATATTTGGTTCCAGC 
TGTATTCTAATTTATGTACTTGTTCATGTTCTTCTTTGCTATAAATGATTGCTGACCTTATTAACTATGGCCCTTGTGAGTGAAGA 
TTGAAACC AATG AGCTTAATGTG TTAAAACTGTG AAATTAAT AAGGAAC TTTTG TT ACATG TGT CTCCAAAAAG CTTTATTCTGTT 
40 TCCTGGGCACACAACGATCTGAGCATCAGAAATGAGCAGAATAAAGCTAGACACTGTAAATCTATCATTGCTCCTGAGAAAACTTA 

ATTAAAAATATACTCCAATGTCTTTTTCATATTTGAAAGGTACAACCTCAGATTATTAATTTATTATGGTATTTTACTTTGAGACA 
GGATCTTATGTAGCCCAGGTTGGCCTGGAACTCATTATGTAGCCAAGAGTGATCCTGATTCACCTACCACCAACTCACACTTGCTA 

ggattataggcatatgtctccatgatccatagcagatcctttaaaataatggcaatgaataaataagtatataagcagtgaagaaa 

CAGGATGACAGTGTGAGACTAGATAACCAGATAACCCTAAACTCTAGACACTGGTATGTCTGTGTACCCTAAATTATTTAGGCTTG 
4 5 TGGTGCAAGACGTCAGAATCCTTCTTTCCTCAGATGAGAACATTGATGTCTTCATGTCTAACGTGTCTGTTTGCATTCAATGAGAT 

TATGAATATCTCCCTGGGAACTGTTGGCTCTATTAGTAGGGAATATATATTCACATGTTTTATTTTAAACATTGCTGTTCAGTTTT 
GGAAGACTGTAGCTATTTGAAGCTATCCATGCACTCTATTAGAAGTGGGAATTTATTTTTAATTATCAATTAAGAAGTCATCCATT 
GTATGTGACTGGCTTTGAACAAAAAATAATAATAATTAAAGCACACACACACTGTGTAGACAGACATTGTTACAATGCCAGTAAAG 
G G AACAAC CACAG CACATATGGCATGAATGTTGCTTGAGACCTGAGTAT AATCCTT AGGTCTTG AGCAGAATGAG ACAG CTG ACTT 
50 CCTGTAGCCGGAAGAAGAATGAGTGCTTGCTGTGTACAATGCTCAGGAAGGGCTGACAGAGACACAGGCGAGCAGCGGAGGTGGGG 

AAGACAATTACAAAGGAAGCAACGAAATCTGAACAAATCAGAGACTCTCTAGAAGATAACCCAGGTCTCTGTACGAATAATCAGTC 
TGTCAACCACTTCCTCTACCTGCTCTCTCTATATATTTTTATTAGATATTTTCTTTATTTATATTTCAAATGCTACCCCAAAAAAT 
TCCCTATACCCTCCCCCCCCCCTGCCCTGCTCCCCTACCCACCCACTCCCACTTCTTGGCCCTGGCATTCCCCTGTACTGAGGCAT 
ATAAAGTTTGCAAGACCAAGGGGCCTCTCTTCCGAGTGATGGCCGACTAGGCCATCTTCTGCTACATATGCAGCTAGAGACAGGAG 
55 CTCTTGAATTGGAGGACTCTCTGCTAATTGTCTTGTCTATACCTGATAGCCACCCTTCACTAAGCACTCTCTGAAAGTCAGACTTT 

ATATACACAATCTTCTCCTCTCACCTTTAGTACTATGTCGTTATCTCCATATTCAAATGAAGGAAACTAAAGCCAAACATTTTTCC 
TAAAAGACAAACAGCAAGTTTATGGAAGACGTGTAACCTAAGGCTGGGATTTTCCAGGAGCAGCTCCCATGCCTTCTTCAAGACCC 
TGGCTTGCCTCCATTAGCAAATGTACACATCACGTGAGCATGTAGACCCCAACTGGCTTCTCCACTGTGTGCCCCGTCACCTTAGG 
AGTGAGAAAGTAATGATACTTGCAAACAAAGCATCCACGTGTTACATTATCTCCCACACACACTACAAACCACACACACTACAAAT 
6 0 ACTTAAAAC CAG C CCTC AGGCTTAATTAACAAGAAGTAAACT ATAC AATTTTCCAAATGATATCTGGACTC ATGTACAGTGAG CTC 

ATATATTCATTTATTCCCAGAGCTGTATAACTTCAAAATTAAACTAATTAATTCCTTGTATTGTCAAGCAAAACATTGACAATTTT 
TTCCTGTGACCGCCTGTTCCTAGCATGCTTGTTCTTAAATGTGTAATGATATAAAGTCTTAGGTGATTGTTTTTGAGTTGCGTTGA 
CTTTCATGCTAATTATCTGAGTGATGGACAATGTGTTCCATCTCCTAACTCACATGGCCTAATAGACGTGTCAATCTAACACAGTC 
ATGGCATGAGTGCCAGCTGTTTTTGAAACATCGATCTGTCATCTCACAAGATGAGCCTCCCAATTTTCCTTAGTGTACTTAGTCAT 
65 GTGTAACTAGGTCTTAAAGTACCCTAAGTTTCCTTGAGGCACAGACACATGCAATTATTTTCATCGTAAGTCTTGCCTGGATGAAA 

TAATTGAACATGAAAAGTTGCTGCACCCCAGTGAATCCAGTTTATAAAAGCGTGTGTGATGAATGAGATAGGGCAGATTCGAGTGA 
TCGTT ATGG AG AAAAGG CCATTCAG ATTAAGCAAACTG ACTCCTTCAGTGTGTGGGTG CCACAG AAGGCATTCATACC AG AAAG CT 
GGAAATAGTAATTTTTCCACCTTCCCTTGATGTTTATGATTTGTGCATTTCTCCAAAACATCTTCCTATTAGGATGAACTCAGTCA 
CAGGATGATAGCAAACTGCGTGCACCAATGTGTCCATGTCTCTGGCTACTTTATAACAAACCACCCTGGACTTCATGGTGCAAAGC 
70 AATGATCATTTTATTATACTCATGAATTATGTAGGTCAGGAAATCAGACACAGCCCAGCAGTGACTCCTCTGTCTGTTGTGTAATG 

TCTAGGGTCTCAGCTGTGAACAGTCAAAGACTTGGGAACTCGAATCACTCTTAGTGTCTGTCGAGGATGATGTCAAGAAGCTGGGC 
TTCTTGGCAAAGGCTTTTTTGAACGTATGCTTTCTGCAGGGCTCGCCTCTGAGGCCTCTGAACTCTGAAGAGGACCATGCAAGATC 
ACGTGAGATCTTAGAGCAGATGCACCTGAAGCATCGTGCACGTGCACATAAGCGGGCCTTCTCTAGTCTAATTTTGGCATCCTTGC 
AGCAATGGTTCACCTGGATCAGGGAAGCACTTGACTTACTTCTTAATGGGTGAAGAACAAGAACATGTTACTAGAAGTTTATTCAA 
75 ATTGACTGGCCGTGATTACTGGTCAGCAACAGCTGCTGTGGAACTGTTGCAGGGGCAAAGGCAGTGTTTAGGGTCACATAGTAATT 
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TAAATATCACCTCTCAGGTAGGACCTACATCACTTCTGCCTGCATTTTAAGGCTTGTGGAGCCACGCCTAGATTCATCACGCAAGG 

gtggtgtcaactgtgtactcagaaggaaaagagaactaccaatattgatgaatggtgatggttatgaccacttaaaaatactgcct 
ccatgatgaaatgtggatgtttctttcaaagctagtttttgtaattatttgaatcagttcatacgtgtcttctgccatccaccaaa 
tatgcttgatgggcaatgcacgtaacataagatgctggatccgggtgtgtatacagcccccatgaaaggcaggaaatcacttgaaa 
5 tttcggtgtatggccttttcaattatttctgtctttatctcccgcagtcatttactatagtttgcacaccctactgttagtcaaaa 
ccctgatgtcatagtcatcacatcggtacccttttgtaatctgtgatattgtatagagtgtgtagctataattaatatggaattgc 
aggtagatactattaattgaagtgtcccgattaatttaattatttcttaaatcatttcaaacaagagttatcttacatcaaactct 
gatagatagaatggttcgttcttactttcatttaaaatgtatatagatattaaaagtacaagtagtggataaatccaggtataaag 
cagcttatttttcgaaagcagagcctgtggctatacttcaacaataaaaagagctaaaaccagtgtgagacctgctggggaccagt 
10 ttatatttttgtctataatgagaaaatcatagtaacaaattgtcaaacaatcctgatgccctatgagaaacaatggagaaaaggca 

agctctgggacaggctcagaggtgacagggtggatttaatttacttgtagtttgacatcagggatgcatctgtgcatctgtacatg 
taacaactttaaatgcccacccttcctttccaccttgctacatctggtactgtagaacactgcatactagctggcctggggactct 
gaggattcccctgtctctgtatcccatcttgctgtagtaatgctaggattacagactaggaatgtaatcgtgtgtgtttttatgtt 
tggcttctcatgggtcctaggatccattcttgagagttgtaaagcaagggctttgaacattgagccatctcccagccttggggaaa 
15 tgtcttcacaggtagctctGgctatgtagaaaattgctggcaagcttagttaatacaggcactaaattgtgctgcagaatgctcca 

gtgaaactctctatggataacttggtaaaagatcaaggcacttcagttaaacaatttacctaattacctatttaaaggcatctaaa 
aagagatagaaccaaatgaacccattggaagcatagactagaaatgcagtaatatcatgaacatgtgtttaaataaatgtgtacat 
ggcaaaagccatacagcagcatggctaagcttcttcatcaacatgtattcaaaattatgagaaaacctatctcaaaagttacatga 
gacaactacttgtccagttttctgtcctggcacatctatgttgaataaaacctgtcagtataggcttatgatcagagtcgtaaatt 
20 tgctaaaacaggtacctcttccctaggtctgtcaaacatggtcaatcagttacagcttagggcttaaatctcatctaaggctgagt 

cagaagaagttaacataggttctatcaaaaccacacacaatgctggagataaacattgtaacaatgactttgcctactatgataat 
gaaatgtcaggtcttttgaggtctcagtcagatgtaaaacagactagatactgattgtgctaacagaaatttactgaggaactcag 
catttgtctctcaggaatcttagctacattgtggcagacaatgattatcaggttcatttacttagtgctttgcggtccaaagcaca 
cacctctcatagcccaatgctatatttcttgtaccctcccagaactttgaaggctgtcatggtcactgttctatagtagtgaagag 
25 acaatgtgaccaaggcaactattatatgaaagaaatcatttaattgggagcttgcatacagctttataagtttaatccatgattat 

catggtgggaagcatggcagcaggcatagcaggcatggtactgaagaagaagttaagaataagtgggcctagcatggacttttgaa 

ACCTC AAAG CCTC CCTCAAGTG ACATACTTC CTTCAACAAGGCCAT ATCTTCTAATCCTTGAAGTCTTTTCAAAG AGTTCCACTCT 
GTGTTGACTAAGCATTCAAGTATACGAGCCAATGGAAGCCATTCCTATTCAAACCACCACAAAGGCTAATCCTCTCTCAAAAACAA 
AAAAGATTATGTATATGTGTACATTTTCATAAATATGTCTTACATATTTAAAACTCTGCATGTAGATATAATTCTAAGACTTCCTA 

3 0 AACATGCAGAGGGTCTATAATACACTTTGGCTAGCTTGTGTTCAAATGACATTTTGTTGTTGTTGTTTAAAGCTAGGAATTGCCTT 

CTTGGAAATATCAAATCCCTACAGAACTATTAATGAAAAATAACTATCTCTTTTAAAGTAATTTTTTTAAAAAAAAAAGCTTCTCT 
TAGAAAAGAAAGGGAACTTTTTCTGGGGTGCATCTGTAAAATTTTCTTCAGTCCTCAAAACAGTCCTTTACCAATGAAAACTCCAG 
ACAGCAAAAGATAAGGTTGAGCTCACAGGACTGGTCAACCATAGGGATTCTATCACAACTCTGTGCTGCCTGCATCAAAGCCCCAA 
GACCCTCCAGCCTCTCCCCTCAGCCTCAGTTCTTGCGCGCGCCCGACTGGCCAGCAGTAACGACGCTGTAACAGGATCCTTCTGCA 
35 CACGTTTATTGGGAGAGCTTGATTGCAGAGGCGAAGAGACCCTGAGCCCAGAACTGGTGCTGCTTTTATAGGCCTAGGAGAGGCGT 

GTCTCATACCCGG ATTGGTTATG CACT ACG CCTCATTTG CATGTTC CTCATCTGATTGGCTACTCTC T CTCTCTCTCTCT CTCTCT 
CTCTCTCTCTCTGTACCTCACAGAGCCTCATTATCATACCTCATTTGCATGTCTCACATCTGATTGGTTATACTCTCAAAGCCTCA 
TTATTATG C CCAGGCCAGGCAGTGTCTTTGCAAAAAACTTT ACTGCATATG rACACATTGGTTGTTTGT CCAAACTT ATG CGTGGT 
GGCCAGCAGTAGTCAGTGCCACTCTGCAACGGCACATGNN^INNNNNNNNNNNNNNNNNNNNNNNNNNNN^mNNNNNN^mNNNN2^^ 

4 0 NN^^'J^JNI , ftJNNNNNNNNNN^J^JNN^JNNNNNNNNN^^'^NNNNNNN^^'JNNNNNNNNNNNNNN^^ 

NNNNNNNNirhn'T>TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNN^TNNNN^^'TONNNNNNNNNNNNN^^^^^^NNNN^^ s JNNNNNNNNNNN^^^^^NNN^ 

NNbH4NNNNNNNtn^NNNNNNNNN>n^NNNNNNbINNtfNtlNNNNNI^^ 

NNIWNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNtWNNNNNNKNNNNNNNN^ 

4 5 ^^4NNKNNNNNNNNNN^INNNNNNNNNNNN^n^NlWNNNNNKNNNNNNNNNN^^^ 

NNNNNNNNI'n'JNNNNNNhn'JNNNNNNin^ 

AACTTGCTAAGACCACATGTATCTGATCTACATATATTCCCTGTTATATCACAGATGCTAGGTGTGATATAGCACACAGTTGATAC 
CATCCCTTCT CAATAGTTACTG CTAGC CAATTC CCATTGAATGCCT ATGG C AATTGACTATTTTGTT AATAG AGTTGGACT CTG TC 
AATCAGTTGAAAAAGTCACTTCGTAACTTTTCCACTATGCTAAAGGTCATGGCAAAGTTGTACCAGGACTTATGAAGGTTCTTTGT 
50 TAGTCTGTTCACAGTAGCAGCACTAGAGAAAATCTTATGCAGTTGTTATGAACAGTTGTACTTAAAAATCAAAGAAAAACTAGATT 

AATTTGAGGAAGTCTCTCTTCACCAACAGAGTTTAAATGCCCTCCACATTAAGTGGATGTTTTTAAGTTTTCCATGCAAGAATTCA 

agtttctaactctcactggacaagctgtcttattcccaactcttccttaggatcttctttttgattatattaccataaatgtttat 

tcaacatgtgtgatactcatgactacttaccattgagagagtaagtggcagcctagccagtccagggcagccatgtttccttacac 

tgatgagcgatgcccttaatcacctaaattccaaaactattacacttcccatgcagcattgagcatcaaaccattccttataataa 

55 TACCTCAGAGGTCTGGGCCCTTTAGCTCCCTCAGTGACAAAGCAATGACACTAAGCACTGTACAGGACCGATCTGGCTTTCAAACT 

AAAAACAACTATAGACAGTAGAAACAATGGCCATCATCACTTTTCTTTCCTCTTAGGTGAAGGAACCAGAGGCTGATAAAACTTAA 
ACCCCTACAATAGAAATTAAATAAAACAAATTTAGTGAGTCACTATGGCCCAGGAAAGGCAATAAGTGGTTAAAAGGTAAACTGCT 
GTCACGATGCTTTCATTACACAGAGATTTTAGGGACATGACATGAATTTTGGCACAGAAAATCGTGTGTAAATATCACGTGGGCTA 
TGGTGAAAGGCTTAACTATTTATTTTCCTACCTCAGTATTAATTACCTGAGTCACATATATAAGAATGGGTGAATAAATAGATAGA 
60 TAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATGAGTTCTTTTTTGTATAGTTTATAAAGAAGTTCCTAACTAAAAAC 

AAGTTCCAAAGTACTGTGCTCTTTTATGGACTTTCAATCAGTCTGTAAAGCTTTTGTAGGGCCTATCATGAGCCAGGCTCGGGGCA 
GTTAGGAAAATGCAAATTTAATAAAGGCTTTGGCCATTAGGAGCGTGTGTGTCTTTCTAAGTTACGTCTATGCAACAACAATGCTG 
TCTGTACAGTAGAGTAGAGGGCTCAGAGAAAGCAATGGAAATTCACAGAAAGAGGTGAAAGCCCTTGTAATTCATATACCCCAGAG 
AGGAACTTAAAGAGTGTGTTTAGTAGGAATAGGCACCTGCCAAAGAATCTATGAACCCCAAGATATCCAAACTTCTTATAGTCCTG 
65 GAAGGAGTTTCTTCTGAGTTGGCTCAGTTGTGCACTGACCGCTGTTTCCTGCTACATCTTCTCAGAGCAAATAGGAAAGGAAAAAT 

GCTTCTGCTCTGTATTGTATGCTCCTTTCATTAAATCACCCTCGGGACAACTGAGTGTTCCAGAAATAGGTGTTGGTTAAAAAAAA 
AAAAAAAAAAAAAAAAACCAAAAAAACAGGTATTTCTGTGCAATCAGAAAGTGCCTCTGCTTTGTTACCAGCATAAAGCATTCATG 
AAATCAATTTTCAGCACCCACTGGATAGGGCTGATGTGCGAACTAGCTTTGCGTAGCCCATCGTCTTCTTTCCGAGATGATTTGAC 
AGGACTGGCATTTTATCATGAATACAAAGAGGATGAGCATATTCTCCTAATATATTCATTACTTCCCTCTCCGAACTGGTAAATAA 
70 TATACATATGGTAATTTGAGAGACATAGTGTTCCCCATTGCTCCTTTTTATTCCTGGAACTCTGGCTGTCTTTGTAAATGCTGCAA 

AAATCAAAGGCAAAATTACCTCAAAATTTGATTTTGGAGTCCTTCTAGTCTCACTTTCTGGTGCCCACACAAGAGCTATTGCTTAT 
TTTCTGTTCTGACCTGTATTATTCAATAGCATCACCCCTTCTGCTTGCAATCTTATTGTAGAACCTTCTAGAGTGACTCAAAGAAG 
CCATCTATTTATTCATTAACAAGCACCTATTAAGTACCTACTCTGTCCCAGACACTGTGCTAAATGTTCAAAAGAATAAGGACCAT 
GGAAGCCTATGGCCCAGGCCCATTCTTGTTTTCTCGAGTTTTGTAATCATTTCTCACACAATTATAAAAATCCATGGCATCGTAGA 

75 aagataggaaagactgtggagtggatgccgtaaacagaactaaatgaataatgaatgacaagctgagaaaatgtgagtgtttgcca 
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GAGCATGTGAGTCTAATTAGCAGGCATAAACTGATATGCTAAACCAAAACGTGATGAGATTTTAGATCCAAAAGAGCCATTTTTAT 
AGACTGGACCTGAAAGAATTGGATTTTTAGATGGGAGTATGAAGGCAGATCTGAAGGGCAGTTTTCTTAGAACTAAGTGAAAACGA 
GATGTTTTACTCTGCACGGACTTGATTGACTTGCCATGGCTTGAACGATCAGAATACAAGTCAATTGTGATCAGTAATTTCTTCAC 
TTGTATACTTAAAAGTGTTCATTGACCTACTGCGTTAGATGAATTGGTCTTTGCTGAAAGCAAAGGAAATTAAAGGTCTGCTCTTC 
5 TTGAATTTGTGTTCAGATGAATGGACAATGGGAGTAAATCAGTGTATGGAAGCCCCAGCTAGATAGGCACCGAGACGTAGGCTGCA 

AAGAAGACAAATGGGTGGAAGATGTCTCTATAAATATACATGGTTGTTAGGGCAAACTGACCATGCACATTGGNNNNNNNNNNNNN 
nnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
NNNNNNN^JNNNNNN^fNNNNNNNNNN^fitfNNNNN^^^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCCATTCCACATCAAATGTGTTCCATGGCTGCAATCAAGTCCATGCTCAACAG 
10 TACATGAAGATATGACAGTCTGGTTTCCATTTATATAATTGTTTTGTTGCCTTCTTTATTCTTACTGGATGAGGTCTTATTGTGCT 

GTCCTGATTGACCTGAACTCTGGGTTTCAACAGTCCTGATACCCTCAGCCTTCAGAGCAAGGTGCCTCCCAGTTCTGCCTTATTTT 
ACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTACTAACTATGAATTCACACCAACAGTTTCTA 
GAATCTCTTTTAAAGCATACCTGATAATGATGCTGATATTGGTTAAAATAATGTAACAAATGCTTCTTTTATTACTTTATATGAAT 
TACCTGTCATTTAATGCTCTGAGATGGTGTGGGGATATAGGGCGCTGTTATCGTTCCATTTTATAGATGAGAAAACTGAGTACACA 

15 gagataaagtaactcacttatttccataaagcaagtaagtggtgccactagagtataaaatcaaacaacatagttagaaacactat 

CCTTATCTGTCTTTAGTGTTTATTTCTTCACAGCTCCATCATCTTCATAGACACACACACACCCTACTTAAAACCTGCATGTCCAT 

AATTTCCACAAGCAAGCACCTTGAGCTGAAACATTCGGGGCTGTTTTAAAGTAAATTTTGCTATTATTCCTTTGGCAGAATTTAAA 

TTGTGAAGGAGATTTTCAAGTGATTTCCTCTCAGGCTTCATTTAGAGGCATTGAATAAAGTAATAGCACCTTTGAGAATGCACCTT 

GACATCTTAGTGTTGGGCACCTGTAATGATAGCAACGTGGGAGTCTGAAGCAGGAGGATTTCGAGTGGCCAGGCAGGGGAAAGAGA 

2 0 GAGGGGGGAGAGAGGAAGAGAGAGAAGAAAGATTCCTACTCTGGCAGACTAACTGTTTCTTTAACTATCACTATTAAATACACTAA 

ATTATTCTTCAGCTCCTCCTTCACTGTGGATCCATGCCTTTAAAACAAGCACCGTTGTCCCCTTTGCCTGTGCATCCTGAGTCTCT 

ATACACCTTTAGCATTCTGACCCAGGATTCTCAATTGATTGCCACTAAAACCCCAGATATGGGTACAAATCTGAGCAAArTGATCT 

CAATATGCATTAGCATAATTAGAATTATCTAGGGATGTCAGATCATCTTAAGCACCTACAAAGTCCTATTTTGAACACTTAAGTAT 

25 GCTGCTTGTCTTTAGGTGTTCAGTGAACGGGAAAGATAAACATTTGAGGCTTGCCCTTTTCCTCTTTCTGACTAAATGCGGGTCAT 

AAAGTAGAGCCACGGATACAGCAAGCCCCATCACACAGATGAACACAGATAGCCCTTGCCCTCATGGAAGGGATCATGTAGAGTCC 

tctctattccaaaagaacttcacaatctccataactacgtttggcatttcacatctgtcttgtgcttttgtgacatgtggattagc 

agacagtgcctcgggctctcatgatgaatgtagggtaatacagcagcccagagccatggcacctaagtatgacttggatgtgatcc 

cacttggatatgatccctaagggacaggataaggacactagatcaaatttggatcaaagaagaattggaaatcaaagagttgagaa 

3 0 TAACACCCAGCCCTGCATCTGCATCTGTTTAATTAGTCTTTTCTCCATCCATTTTAAATGTGTCAAAAATGTGTAAAGATCCATTC 

AAATAGAAAAATAGTAATTTTTCATGGAGTGAGGGCAGGAAATAAATGTCAGATTCCCAGTAGTAAATAAATATAATTTTTAGACA 

TATAATTAGCTTTCCTCAATCTCAGTGTCTTCATCCTAAAAGGGCTTACTTTTGGTAAAGGGGAAATAAACCTGAATTGTTCAGTT 

GGAGTCCAGTGAAAGAGCAGCAGGCAAAAGAACATCACAGCTGCTACAGATCCCACTTTCTCAGGAATGAACAGCTCCTTTGAATG 

GTGTCTACGTTATCCAAAATGCCACAAAACAATTGATGATAAAACTGGTGGATGGACATATAGTCTGAATGTTTCTCAAAGCTCTT 

3 5 AGTACTCAAAGAACTTAAGAAAAGGGGAATAAGGAGGTTTGCCTAGAGTAGAGTGTTTCGGGCAGAATAAAGAACCCCTTTATCTT 

CATTTATTAAGTTGAACAGAACAAATAAGAAGCTATCCATCTCTATAAAAAATCAAATACAGTTAGTTCCTTAATGAGTTGCGTCT 

TTTGCTCCTAACTGTAATACATACAATAGTGTATTATTTCCTTTTACCCAGATAGATTTCCTGAAACCATAATATTCAGAGGCAGA 

GAACTAAAGGTTAATTTAAAAAAAAAAAACCCTCAGGGGTAAATTATTACTATTAGAGGAGAAAGTTATATTTTTAAAGCTTATAG 

TATTATTTTTCCAAATTAATTTTTAAAATAGTATTTTCATGTATTCTTGAAATGTAAGTATATTCTAGATTACGTAAATAATTGAT 

4 0 AATGGACTACCAAGAAAAAAGTATACATGTAATATTCAATATACAAATTAGCTTCAGTAAATCTCTCTTTTGAGTCATTATTTCCA 

CTAAAATGTCTCTTACATTGAAATTATTCTATGAAATATGAAATTTAGAATATAATGGACACCTTCTTT T GTTACTTAATCATGAC 
GTAACGCTTTGTCTCCTTTTCATATTTGAAGTGCAGAAACGCCTTTAACATCCTAGGAAAGCCATGTGGATGTCATGATCTGGCTT 
TCTTTGTTCGGATAATATACTAGATTATTTTCTTTCTTCTGAACATCTTAAACTCCTAGATGAGTTTTTCCTTCAATTTTAAATGC 
TTTTGAAG CAGGACT CATTTTGTTTCGAGC ATTT CTTGGAATTACATAG AGTTGAG T AAAT ATG AATATGCCAG CATCCTTCTAAA 
45 TGGACT AC CTTTAAACTGTTT CAAAAGT AAACC ATG CATCAAAAGTCAACTCGGAAGACCT G TGTT CT CTCATACCCCTAOACCT A 

CCCTGCCCCCTGTGGGTTTTTTTTTTCTTGGTAATAACAATAAGTGTCTTAGTTAGGATTTCTATTGCTATAACAAGAACACTATG 
ACCAAAAGCAACTTGGGAATGAAAGGGTAGCAATAAGATTACAGGTCTACATATCACAATATATCACTGTAGGAAGTCAGGGCAGG 
AACTCAAACAGTGCAGGAACCTAGAAGAATACGCTGATGCAGGAGCCATAGAGAAGTGCTGCTCAGTGGCATGCTCCCCATGGCTT 
GTTCTACCTGCCTTCTTAGAACACCTAGGACCATCAGCCCAGCCATCACACCATCCACATGGGCTAGGCCCTCCCACATCAATCAC 
50 TAATCAAGAAAATGCACTACACAAACTTGCTCATGAGCCTAGCTCCTGTAGACATTTTCTCAATTGAGAATTCATCTTCCCAAATG 

AAAATGACTCTAGCTTGTGTCAGGCTGTTATAAAACTCACCAGCACATACAGCGACCCAAAACTTCATAGGTACTTTGAAATAAGT 
GAATCTCCAATCATGCTGCTATCCTTTTAAGAATTTGTAACTATCCCTGCAAACTGTTGTGGGCTATGTCATGGTCTCTAAATGCC 
ACCCTCTTACATCCTAAGCAGAATGAAGCATGAAATAGGAACTAAGGTGTGGCACAATGCAGACAACTTTCCTCTGGGCTCTCCTT 
ACAGGACACTTCTCAGCCATGAATCTTACTGGCCTCTACCTTTCACATAACCAGGGAAACCAAAACATACATCCATTTTTTAATCT 
55 TGTCCTCTTCCCCACACATTCTCAATCTTTTCTCACTGTTCCTCCCTCACAAAAGAGCAAGCATAGGAACAAATGAGAAAGTTTCT 

G ACTGC C ATTG ACTCTGGG AAAATATT AGTCTTGTG CTGATTGTTG CAGTG ATGT ACATATAACATGAAATTTACT ATCTT AATCA 
TTTCAAGTGCATGGTTAAGTACAATCACACCATTATGACAATCCCCAGTATATTTAAATTTTTATCACACAGAACTGAAACACCTT 

atctctatgctacactaaccagtcctttcaaaaaattccaagtcgtaagtctaagattaggcaagacatagcctttgtgctcttaa 

ACACTTTTCCAAAATATATTCATTTTAAATTTGTATGTATAAAAATGAATAGCTATTTTAGCATACAGAATTAAATCAGTCATTTT 

60 aatgattctactgattggcttccaggagcatctgtgtgtcttctcattaaagtaaccaatgcattacaactgtcattgctctgtga 

CT CTTCTTCTCTTGCTTTG CT ATTTAATGTTTCTTTGAAGT CAAAG AGTAG CTCTTCATG ATATGCATCC AAGTG TG CACTTAAAT 
CATAGAACTTATTCTTAGCAAGGAAGTATGTAGTGAAGCACCTGGTCAAATGGGAAGACAGCCTTGAGAAAGACAATGTTTTTCCT 
GCTGAATTTCTAGGAATAGCCAACAAAGTGGGAGTCCTGATAGGTGAGACCAGCAGTGTGCTCTTTCATAACCTCTTTCAATTACT 
CTCAACTCTTCTTTATTTTTGGATCCTATGTAAAATTTTCTATAAAGAAAAGAGGTTATACTATGTTTTGAAACAAAACATCTTGG 
65 ATCTCGAGGAACGTTTTGTCTCATTATTGAGATTCATTGGAAGCCTGTCATTGAATGAAAAGATATCATTGAAAACATGTGGCCTT 

TAAACCAACCACCGACTCTCTCCAAGCCTCTTTTCTTTATGACTAGAATGAGAATAACGGTGTATATCTGCATCTTCTAACACCTG 
AGAAGATTTAAAAGCAGTGAGCAGTGTGCTGCCAGCCTCCTCACCCTGCTGCCTAACAAGGTCCCTCCCACATGAGCAGAGCAATC 
CAGGAAGCAGGTGACAGAGGATGAGGTAGTCCAGAGCAGAGACAGGAATATAACAGAAACTGGATCTATCTGGCTCTGGATACTAG 
ATCTAGGTTGGACGTAATGACATTGGGAGCTGTGACTGATGGGTTCTCAACCAGATGCCACCTTTCTCAGTGTCTAGAGGAGTGGT 
70 ATCTAACAATGACTAAGATGGTTTCCCAAGAGAATTTGATACTGAAATCTCACTCCCTCTCCCTCTCCTTCTCCCTTTTCCATCCC 

TTTTCTTCTCCCTCTCCCCATCATCCTCCTCCCTCTTCCTCCACCTTCCTTTCCATTCCTAGTGATCAAATTCAGAGCCATCCACA 
TGTTCGAATATTAGTTAGGCGCGCTTTCTAGCACTGCGGTACATCATCAGCCCTGGAAAGACTTATTGCCATGAATGAATCGTTAC 
TGGCATGTACGTGATCAAGGCAGAGCCACCATGGTCCATGGGTTCTGTTAAATACCTCACTCTGAACATGACAAAACCTCGATATA 
ACAACATTAACAGCTTAACACGTCACTCGTGCTGACCTTGAGAAACTCTACTTTTAGAGACTTTCTGACATAGGTGCCTCTCCCCA 
75 TCATTGATTTCCTCTTCGTCTGGTAACCTGGAAATTCTTCAGGTTACTTTTGTTCTGGTTCTCTTCTTTGTTCCTTTGTCCCTCTC 
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ttcatcccttcttcataactttttcctttcactgacttcactaagacaagattcttttgttttcttcactaactagtaaattgctt 

CTTTCCCAACTCTTACTCTTAAAAGCAACAGAATAGAGCTCTCTAAGGGAAAATAACATAAAGCTTGAAACCACATAAAACTGCAT 

TTGTATTTGTGTAGACATGCATGGATTGTTCTTTAGGCCAGfAGATTCAGAGACAAAAACAAACAAAAACCATCCCCCAGTGTTAC 

agatagttagggggactggactgtgtaacatcaatcccaagaaataccttaagtaagtactcccaggttctttagaatgaaaaatc 
5 taggaggtgtcttagttctattgctgagaagagacactataaccaaggcaagtcttatttaaaaaaaaaaagcatttaattggggc 

tggctcacagtttcagaggtttagtccatccattatcatcatgacagaaagcactcaggcagacacgatactggagaagtaactca 
gagttctacatctagatcctgcatgcagcagggagagagacacaggacctggcttgggcttttaaaacgccaaaccacaccctcag 
tgattaattttctccaaccaggctatacctactccaaccaggccacacctactccaacaaggcgacacctactccaacaaagccac 
atgtcctaatgctactccctaagcattcaagcatatgatcctatgggagatgttcttatccaaaccatcagagatggtatcagatg 

1 o ccctataaaggagtagggctttcaggccaaacttactttgaaaggttctcaaatgattatgagacacaacgggtttggg caacata 

aacaggttgtttttataaatttcaaccactggcttgctatcttatcactcaaccttttaccaatgagcagatttcaaccaaaacaa 

ttcccatcaaggcagccttttgctatcctgtagccaaaataataaatactggttgttagttttatattcaaccttgttcctcagtg 
ttttaaattattctgatacagctttggatggagagtgaataaaaagaggcatggtctctggagccccagatcttctcataaagacc 
15 caagaataaagtggtctaaacaacccttacacacttgctcactcactcaacaactctttggaaaactcacccaatcccagctccgt 

ctcttgatttactctttattctcatgactgaagaactcagctgtttatgttttaataaaaaatggtttaaaagaccaagcagaatc 
caatggggactgtttctgagatatccagcttactggcatattctaatgtctacttggcaataactgaaagtgtggcctttgtattc 
caagtaactctgtctttgagtagtttgcagatttatcacttgttggtctacagcctttaagttagggatcatatccaaagctgcct 

GGTTTTATAGGAAAAGCCTAGTTGTTTCCAAAAGCAAGGCCAATTAATAGAGCATTCGAGATATTTGAGATCTATTTCCATGGAGG 

2 0 AAATGATCTTAAAGTGAAGTTAATTAGGAGTGCAGAGAGCCAGAGATGATAAATTCAGAATTGCATAATAGATTTGTATACTAAAG 

GGGCCTGTGTCATCTCCAGTCCTAAAGAGACCGGCTGCTGAAGAATGAGACTCAGAAAAATGGGTGGGTTATATCGCCTCCAGCTT 
TCCATGTCACATGCACATGTCACATGGCCTTTCATGACCTATATTAAAGTTCTCCAGAGAAAGAGAACCAGTGGGTTATTCTGTAA 
ATATGTGTGTAGGTTTATATATGCATGTATATATAAATGAAGGGAGATTTTTTTATGGCAAGGGATTGAAGTGATGATATTAAGTT 
TAAATTCAATCTGGAGACCTAGGAATGACAATGATGTAACTCATTCTACATCTCAACTGAGAGATTCCTGGTGGTATAACTTTTAC 
25 TTAGAGGCCAAAACCTAAGGTACAGAGTAGAGACTGGGGGAGTCTAGTGACCTGAAAACCAAGAGCTCTCATGTCCAGAGTCAGGA 

CAAAATGAATCTCACATCCACCAGACTTTTAGTTTTTCTGTTCTGACTCTTAAAGGATTGGATAGTACTCACCTAAAACAACAACA 
AAAAAGAAAAAAGAAGAGAAAAGAAAACAGGAAAAACCATTCTCCTTTTGAGTCAAACTCTATTCTCTTCCAGTAATACTGTCAGA 
GATACATCAGAAATAGTATCTTACCAGCTATCAAAGTACCTTTTACCCTAGTCAAGCAGACTAGGCTACACAAAATTGAAGCCTTT 
ATGTCCCTGTCCATAGAAGACAGGCTTAGCTGGATAATACCCAAGTCCTCTATTATAGCATCTTGCCAGCTATCAAAGTGCCTCTT 
30 AG CCT ATCAAG CAGTCTGGGCCATG CAAAAATCACGAAGCCTC AGTATCCCCATCTG CAGGAGACAGG CTTAGCTG AAT AACAC CT 

AAGTTCTCAATTATATACCAGTGCTCTATGAATGCAAAAATAAGGCTTGGAACACTCTGCCTTGACCAGTTTAAGCATCAACAGAA 
GCTGATCGCTGGACATGCCTTCAATCACAACTTACACATTAACTTATTAAATTTACTAGCTAATTCCAATTTGTTTTCTATTTTGA 
ATGGCAAAAATTTTCAACTGGGTCTCTACTTGATTTTATCAAGAAATTGATGGTTCTGTTTGGTATAAAAGTATTTTGGTTCTTTT 
TCCAGAATATGGTCATCATTACTAGAGATATAAATTGAGCTAAATAGGAGTAAAGTATCATGTCTGTGATTTCATTTAAAAATAAA 

3 5 GATAAAATAAAATGTGGCTAGATCACATAAGATGCTGTTTGGGCTGGCAACATTTCTCATTAAAAACTATATTCTGAAAAAAGGTA 

tcagggacctaggggagacagatatgggtaacattgactgttctgggcgtggaggttcaatttatttatttgccttttcaccctct 

GTAGTGTGTGTGTGAGTGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTAGTGAAGTGGAATCAA 

TTTCCTGAAGCCTTGAGAGATTTAAATCTCTTCACTGAGAGTGTCTCTTCAACTGCATGCAAGCATGAATGAATATTAAGGGTAAG 

GTACTATGACTGCCCTCTTGGTTCATCTTTCCATTGCTACTGCACAAGTCCCAGAATTTTGAATATCGTTGGGTCACCATTTGTCC 

4 0 TATAGGCTTCTGTAACCTCCTTAATCATTTGTATATAATCTAGTGTGTGTTCATTACACAGATTCAAAGCTTATGTTGGAGTGTAT 

CTGTAGATAGATTGGGCTTTCTCATATTCTTCCCTCTACCCTCCTTGTTTTATATCCTCACAACATCTTTTCTTTTCCTTTTTTTG 

TTTGTTTCTTGTTTGTACATATGAATTTAAAACTGTGAATTTATCTGTCTTTCTATATCTGGCTTGTTTTGCTTGACACCATGACC 

tgtgtttccatccattttcctgaaaatgataatacttaaatttttatggctgaattaaactccattgtggatttattctatgcttt 

TATCAATTTACCTATTGAAAAGTACTTATACTGCTTTTATAACTCGGCTATTCCTTAATCATTTTTCTAATTCTTTCTAATAGACA 
45 TCCTATTAAATAAAACTGAACAAGGTATTGTACCAATGAACTCAGAACACATTTACTGGCTTTACATAGAACATTACAACTTTTCC 

TTTGGAAGGAAAATAGATGCTGCCCTCGAGTAGGGTGCACACTATGTTCATATCAATTAACATTGGTGAAAACATTACAATTCAAT 
TGGTCCATCAGTAAGTCAGAGTTGTCTATAGAACACATGTTTATAACCCTATATCCCGCTCTGATAGAAATAACCGGTTAGCTTCT 
TAAGGTTGATATAGTAAAGTTGCCACAATTAGGTGGCTTAAAAAAACAGAAACTTATTTTCTCCAGGTTCCAGAGTCGAACAACTT 
AGAATCTAGGTTTATTTGGTACTGTGCTCCAATTGAAACCCTAGATAGAACCCATTCTTGTTTCTCCTGAACTTTTCATGAGAACC 
50 AACTGCCTTGTCATTTCTCAGCTGAAAGCTGCATCCTCCAATCTTCATCTTCATATGTGATCTCTCCTGTGTCTATGACTTATAAG 

CACACCATGAGATTAAGGGCACACCCTATTTCAGGATGACTTCATCTCTACTCATTACACTTTTTCCAAACAAGGCTGTGTTCTGA 
ACATAGAAGGGCTTCACCATCTCTTTTTGGAAGAAGCAACTCAAACCACGAGGCCATCCAAACAAATGACACTGTGAGATGGATTC 
CATTTGAATCTTTTATCATAGCTATAGTTCCTAATTTTACAAAAATGAAGGGCTAAAGTTTACTTCCTGCCATGCCTGGGAAATAA 
TATTCAGACAACATGTTCCAGGACAATGTCTAGGATCTTTAGAAACACATACTCTGTGCTATATGGCTGTTCTACAGAAGCCACCT 
55 GAGAGTCACAATAGAGACATCGGATGTAAGCTTCTTCTGAAAAGAATTAATGATGCTTCTATAGCTTGCCCTTGTTATACCACGCC 

CACTCCTACCTAAAGTCCTTCCACrCCATCTGAATCACTGAAAGCTTTAAATCTAACTGTGTTGATGCTGCAGCAGGAAAGCCACA 
AACCAAATCAGGACAAACCAACAACCCAATCAGAAGTATTTTATACAATTATTATGTTGGAGGTTGTGGTCTTTTCTTACTTGAGT 
T TTTCTG CAATGAGGG AG AAATAGTG AGGACCTTTTGT ATCTCTAGGTAAAT ATTAAATCTG CCAG AAG AG CCAGTTACC CAACAG 
GTAGTCAGCTCACAGGTCAGTGCTCATTGGAAGATGTTCAGAGCCAGAAACCAATCCCAGCAGGGATCCTATGCAAATCTAGCAAG 

60 accttggctttcatcttctatttcctgaaacaagcaccgaagtgttaactggcttgtgaaataccttgggtaagtctcttgtgtgt 

TTAAGATTCTGGCTGATTTACATCTGCCAAAAAGGGGTATTTGTTATTTCTTGATGAGGCCCAGGCCCTCTGCACTAACATGTATG 
TTTTCGATTTTCATTCCCAACCTGATGCTTGACACTCTACATGCTTTCTAGGGTGAATGAAAGAAACTGAGAATCAGGTTTCTCTG 
T CATTAGCACAG AAT CAGCT AAG AAAGAACTAGGAT AAAG ATGG AAGAAGGGGAAATG AATAT CAT AAG ACT AAGGAAAAACCTTT 
aatatgaattacaatgattaaggattagcattagaaagtatgtgggtttgacaaagctactggaatctttttagactttagagctc 

65 TCACCTTTCTTGAAGTCACTTGAGTTTGCCATCTTGAGATCTTGACTATTATGTAAAACCTCTAACTGTGTTAGGTCAAACAAGAG 

tgtaagaggtgtgagaaggttgcatgattgcttgtgactcttttgttgccagctaatgtatgagtgtggaaccagagcagagaata 
gaatgaatggaacaatcaccatatttgctgaataaatgtctttgtccattttttgttgccattcctgtactttatgaagcaaatta 
gttcacttcctacaagtctggacatgggaagtccaaagctgaaaggcagcatatggtgagaactatcccactagtaaagatgccct 
gagaacccccaagccccaagtcagcacaggacagcatatgtcagaacaaccacgctgacttgtgtgtctcttcctcagattacgaa 
70 tccactactcattatgcagacatccctctcatacctcatcgactcttaattattcccaaaggtccaagctccaatcaacactaaca 

ggtggtttgtgggttatgagaggacaaacacgggaagaacctagtgaggcatttcaaccccaaggatgaagttggccatcaccctg 
gtttcttcaataaactgagcaaatgagtaacagtaagaaaggaatagtaccctgatgcctaaagtctcaacaccagcatctagaaa 
ggagtgcacacgaccccaccccttatcttccttgccagtttctgctttttattcagtaaccattgaccctgccaccattcatcacc 
agaagtcacagagttgcaaggttatgtcctcagtcaactcagctttgatttgtccccttgggtcctcacttagtaaagaaaagaga 
75 acaaggcaatactggtaataaccaaaactgaggcagatatggtttggcttgagaggtggacttgataagaggagaaccatttatca 



882 




WO 03/008583 



PCT/US01/51291 



CTTGGATGCCAACTTCTCATTTGTCAAATGTTTGATGGGTTTAGTCATGAAGTCTCCAGGCCAGGAGGACTACATGTTAAATAGCT 
TCTTACTTATTGTCATCTATTCAAAACAGGTCGGCTAAGCATGGACAATGGGTGTTACGATATCTTCAAGTAAGCTGTAGACTGAC 
AGGCTAGTTCATTTTTTACTATCTATTGTTATAAATTCATGGATTTTTGGGGGGACATTCTCATTGTGCCCATCAAATGCCTTGAT 
CCCACTCATGCTCATGCTACTCTGCTACCCACCGCAGCCTCTTTTCTTGGTCTGTATTGTCTTCCCTAATGCAGCCTTTTAGAAAA 
5 TACCTTCATTGTGATAAAGTGTACATGCTTAAAGCTCATGTTTAAAATGTATACTTCAGTGGGTTTTATGTAGATACAGAGTTATA 

AAACTGTCATAACAATCTAATTTTAGCACATATCACCAAGTTAAAATGTGTATGTTAGCAGGCATAGCTCATCCCCCTACTCTCTC 
CACTCCCGTTAGCATACAATACTCAGTCTGTGGCAATCTCTAAGTCACTTTGCTTTGCTATTGCAATTTTTTCATAAGTTCCTACC 
ACTGCCTAGATCATAAAATATTTCCCCTATATTTTTCTACAGTAAATTGAACATTGAAGTTACATATTAAAGTCTTGATCCATTTT 
GAATTGATTTTTTTTTTTTTTCGAGACAGGGTTTCTCTCTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCT 
10 TGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCATGCGCCACCACTGCCCTGTTTTGAATTGATTTTTTGCAAAA 

TGGGAGATACAGATTTAATTTCATTCTTCACAATGTAAATACCAGTTTTGCCAGCACAATTTATTAGGAAGGCTGTCTTTTTATTG 

ccagctttgtcaaagattagatgactggagctgtgtgggttgatctcaggtccttaatttcactggtctataggcttgttcagtac 

TTTGCTATGATATCAATAGCAAAAGTAAATTCTATTAGTGTTTATGAAGAGTGAGTGTTTATGAAGAGTGAGTGTTTGCAATATTC 

CTTAATGGTAACAGCATGAATAAGATTCCGATGTCTATATCTGTGGTTTTCAACTATCTTAATCGACGGCACTTAAATGATCCTTT 

15 gcttcccattgtaataaaacatatctaaaatgtacagatgagtttggttttgtttatgtgggatccaactcctgactttgtgtgct 

cagctgacgtgtctgtaacggaatgttctgccagtctccagtgctgtctaccaggaccagctagccacctaatgctgtctgtaatt 
ttaacttcatcttctcacaggctgagtataaatgaggagacacagtaggagatatacggagcaaagaggcttttaaaggtcttagg 
attcttccagaatcactattcaggatggtcttccttaagaatggcaaaaccctgcatgtttatcatttgtatgtggacagttcaaa 

GTTCAGGAGGCCTCTTGTGGATGTTTCTrGTCTTCGGAGTATTAAATAATACTTAACTGTCTTCTGTTCTCATCATCGAATGAATA 
20 TGACTTTGTTCTTATTTCCTAGGACTATGCTGTCAGTGATTATGAATAAGATCATTAATGTGTATTCGTTACTTCAGTTTCTTGTG 

TATTGTGTACCAAAAAGAAAGAACAACAACCCAAAAAGTTGGTTAGAATTAGAGACTACTGCCTTGTCATAAAGATGTACATGCTA 
TATTTATACAACTTTCAGATGGAGCCCCTCTGTTGGCCCATGCTGACTACATATAACACATCAGGTTCGTCAGCATCTTATTCCTG 
ggatacaactacaacaacatgctcaaagaaaaag aaaccttggtttttttgttttttggg tttcttt cttt tttt cat aaaag tg a 
TTGAGTGAGTTGTATCATTAAGCAATGATGTCACTAGAACTCATAAGGGGAAATCAGAAAGGCGAACCTGGAAACGTCTCGAAGTA 
2 5 AAAACCAGGAACCCCCAGCACAGTGAGTG CACGG ACTCATTGCTGTCAGCTGAGGAATTGCTCTTGTGTCCCTGCTACTGGAGCTC 

TGACTTGGTGATGTAAGATGGCCATCCCCCTCACCACTCATCCATCAGCAGCACTTTTAAATTTACCTTGGAAACAAAAGAGC71AA 
CTGAAGTACAGTGCGTGTCATATGATGAGTTCAACTACCTCTTCGAAAGGCAACATCAGAGAGTGAGATCAACAACTAGACTAAGA 
AGGAGAAGTCACTGTTGTTGACACAAGCTATTAATTTACTGCTCTGAAATGATCGTTAACTGTTTTGCTCCAAGAGAGAGAAATCT 
GTTCAAGGGACAGAGAGAAATATTGTTTAGATGGTCCCTAATGAGACAGAAGTAGTAGGGAAATAGAAATGGATTTCCCCACTAGC 
30 ACTGCTCCCTAAACAGGCTCCCTTATTAACCAGCATAAAGGATGGAAACATTTTGGCTACATAACCCTACATAATCCTAACCCTTG 

GATACTAAGACGAGAAAGTATTTACTCTCTGATACTTCCAGGTAAAGAGGGGATGTTCTCAGTTCAGATCACCAGAACCATAACGG 
TTCTCTTAGTTAATTAGAAGAGTATGTTCTCTCCTGGTGTACGGCATTTAGTGACTTCCAACTTTTAAAAATGTAACTTTTTATAA 
ACCTCCTCGCGAGGATTTAAAGAACAGGACACAGGTGACATTTAAGAATGATTTTAATACTGCAATCAATGAGGAATTAATTTTCT 
TCGAGGTGAGAGTTTCCTGCGTCTGGAAACGGAATCTAGTCCTTCACACCCACTAAGCTTGCACTGGAGCACAGACCTGTAGTCTC 
35 AGCCTCACATATTTAAAAAAAAAAAAAAACAATTCCGGATTTTATGTGGAGGTCCTTGATCCACTTGGACTTAAGCTTTGTACAAA 

TTCTTTGTCAAAGATCACGTGACCAAAGTGTGTGGGTTCATTTTGGGGTCTTCAATTCTATTCCATTGATCTACCTGCCTATCTCT 
GCACCAGTACCATGCAGTTTTTATCACTATTGCTCTGTAATACAGCTTAAGGTCAGGGATGGTGATTCCCCAGAAGTTTTTTTATT 
GTTGAGAATAGTTTTTGCTATCCTGGGTTTTTTGTTATTCCAATTAATTTGCAAATTGCTCTGTCTAACTCTATGAAGAATTGAGT 
40 TAGAATTTTAATGTGTGAGTCTCAGCCTCACAAATTTTTTAAAAAACAATTCCTAGAGTTTTCTAGAATATATATATATATATTTA 

tcacttagatgctaggtttttttctttttttttcttttttttattagatatttatttcatttacatttccaatgctatcccaaaag 
tcccccacccgctcccccacccacccacttccacttcttggccctggcaagtctgttttgttctttctggtttttctgctctcttc 
atattagtagcatggccctggtttgcgaatgctccacacttgacctgagaagtggacttacactggtctcttagctaaaataaaca 
gaaagccattccgttcgggtccactgctggtggtcacctcattaccatgcccaaaccatggccactccagttaagatgatcactgg 
45 ccaacttccaaagaaccacatttgtgctgcagttattcattggactggaacaacctcctccccgccccacccccacccccacctct 

CTCTCTCTCT CTCTCTCTCTACCTCTCTCTCTCTCTCT CTG ATTTTAAATTGTTTGTATAG CT ACTT T CTTGCTTACAAAAT CCAA 

ctctgaattgtaatattccatgttggtcaatcaaggctccctgttttgtttgtttgtttgtttgttttatatcatcagtagtactc 
tctatttattttatatcattctcaaaaatatttaaagtaactcgcttccaatatgtctgtaataaccaataccagaactgtaaata 
ggttatgacaataagaaaacatataacccttttggtatttccctgttacagagcacatacatccctccattagagtcactaccctt 
50 tgagaataccaacctttctagatgctcctggtaaagctagcatgtgggaaacattgctcaaaaatgccagggtacctctgataaaa 

cacaggctggtaagactttcttgagtagcagtgtgatagtctacctgtgttctcaactttggtttccaaagaaattcccatcataa 
tctagtgaaactcctagcagtggagggtatggagcctgaagttgcctcttcctctagccaggtagaactcccagtgaagggattag 
gataacccacccacaaaaccttgggcccaaaatttatcctgcctataagaagtgcagggacaaagatggagcagagactgagggaa 
ttctcaaccaacgactggctggcttgaaatccattccgtgggcaaaaaccaatccctgatactactaatggtcagaacctgttatg 
55 cttgcagacaggaacctagcatggctgtcctctgaaaggctccacctagtgctgactgaaacggatgcagagacccagagccaaaa 

gttagaactgaggaatcttatggaagagttgggggagaaactaagggcctcgaagggaataggaactccacaggaagacaacagag 
tcaactaacctggaccctcaggggctcccagagaattaatcaccaaccaatgagcaagcttgggttgcacctaggtcccctgaaca 
tccttagcaggtgtgcagcttggtcttcatgagagtcttccatcaactaaaacaggggctgtctttgtctctgttgcctatctgtt 
gatcctgtttccctagctggctgccttgtatggcctcattggaggagagaatgtgccttgtcctgaaatggtttgatgtgtcaggt 
60 gggcctcactgttctcagaggagaaggggacagaggaaggaggggaggagctgtgtgaggaaggtcagggagaaagggctgggatc 

agaatgtaaagggaataaataaataaattagtggaaaaatgtttatcaagaatagtgtacacagccacaattaaaaaaaaaaagag 
ccatgaatttaaaaaagcaatggggttatgtgatagggattgaaggaaggaaaagggaggaagaaatgtaatcatagtataattat 
aaaatgctctaaaatttatttaaatgtaaaaaaaacagtaggggaaatcaaaagtgtcaaaagcagaaggagagatgggcatgttg 
tcatgaatccatacaaagaataggagacatatgaattcaagaatttaggttggatgtgagtagttggaaagaaccatgaattttcc 
65 ccagcagattattgcaaaaatatccaaacattggagcaaaagttctaagtgcagattaaattgtaagtttctccaatattctagaa 

ccagagtattccaaatactgccttcttatgagttctgtttatccaacccaagtaagatccgtgcatctttgcaaagttcttgtcac 
atctatagtgacaatgagcatacttttatcagaatggcccttatcttcctgggttgccataatgattagaaagttattctgctcag 
ttaaaaatttattctagttctggccagtaacagaaaagtagaaagtccagcaagatgtttcattaaagtttactcaacccaagttg 
gctgccacataatttccactggtttgagaagacagtaatttgggtggatccttgaaagctcaaattttggataattaattctcagg 
70 gtgtctgtgttggaaagcaaagggtagagtctaacaagaagcaactaggtcatcactcatgaaagctttcttagaaaagcaagttc 

tgcctgcattattgtccactctctggtgtgagccctctcctctttcttgttttctctgatatgcagtaagttgaacttcctctttc 
tacctttgggtgataaagccatagggctctcaccagctgtgagaaagagtattttatccttggacttcccagtctctagaactata 
aaatataaggcagggggtccactctgttctctcaggcctttg aatatattttcttggtgg c catggccattttgaatgaactcagg 
ACAACACATAGAGTTCTTGAGAAGAACATGTTGTCTTCCTACCTTTGGCTCCCCCTTGTCTTCTATGTTTTCTTCATCTTTTCCTT 
75 ttcctctgacaagttgcatctagctctcataattctttaatataacattttaattttaaaaactgtttggaagaactcatacatta 
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gtcctgtatttacatctcctttctctccctcaatccttcctccatctgaggtccattacctcttcttctataattatagttacaca 
aaattgtgtttgtatacaacctcctgagttcgtttagtgtttcttttatgtacatatgtttaggtcttggtagttgggattggata 
acctattacagaacaccttgctggggaagtctgactttccctacacagccattgactgtgtatagttcttcatctagagatggagc 
cttgtgaaatttttcctacccacattggcatgtagactgaccttgtcattatctagaccttatttagatagccacactgttgatgt 
5 ttcatgagagcagcatccctggcatgtctagaagatactatctagcagcaggtattttggtcttctggctcatacaatcattccat 

ctcatctgcaataatcaaacctcaggtctaaagattgtattgtagatgtgccagttggggctgaacacctcacagtcactcatcac 
tgaattttgaccaactgtggatccctgtaatagcctcttggatggcatctttgatgagggttgagagctagctacacttgtctgtg 
agtataaaacaacacaaaccattgtcatgacccttggttgccttgattgcctccaagaacttgaaggtaagaccctacttcttaag 
tccaaacatacttcagatgaggatatggtggcatcaagctgggactgacctgaatgccccatttctgaggacaaactctcatagta 
10 ctagaagtaatatgcaaattgctaaggaagaaaagaaataaatattccttcccagctagaaggcctataaaccacagcaatgacca 

GCCTGCCAAGGGACCTACAGTGGGGTAATAGTGAAACTATTATCTTGGAGTCATCAACAGCCATCTAATTAGACTrAAAGTCCACT 

TAAATCAATAAATTATATAATTATTTTCTAAGTGAATAATTACTTTATTAGTTCTTTAAGAATATCAAACATGCACACCATATATC 

ATGTCATTCCTCCCTCTTCCCCTTAACACTGTGGTTCTCAACCTGAGGGTCAAATGACTCTTTCAAAGGGGTCACCTAAGACCACT 

1 5 ggaaaatgtgactatttactgtatgaaccataacagaagcaaaattacaattgttaagtaacaacagaaataactttatgattggg 

GGTCACAACAACAGGAGGAATTGTTTTAAGGTTCACAGCATTAGGAAGGTTGAGACCCACTGTCTTAACCCTCACAGTTCTACTCA 
TCCACTCCCCATCCACTTTCAACTTCAAGTTCACCTTTTACTTTTATAACCCAACTAATGCAATTTCTGCCGCCCATGTACTCAAG 
GGGAGAGACCATACACTGAAGCATGCTCCACCTATCAAAGGCCACACCTTTAATAAAAACCGGCTGTCCTTGACCCCGCAGCCAGA 
AACTATGAATAGCTCTTCAGGCTGTGATGGGAGTTCATGAACCCTGCTCTTTGCTGGAATGCTGACCAGCTGGATCTTAAAGCACA 
20 TCTCTGAGCTGCTGGGAGCTCAGGAGTGGGGTGGTCATGTCTTCTCCAGAAGGCACTGTTTTTCTCTGGTCTTCCTTGACCTCTGG 

CCCTTACAATCCTT CTTTGCTGG TTCCTG GAACTGGG AGAAGCAT AT AG CTGCTGCTTTT AAAACT CT AAAAGG CAAGAAAATT CA 
GTTAAAAACAATGGAGAACTTTGGTTGAAGCCAGGATAGGTTTATTTCTGCCTCTACAGAATCATAAAACATCATACACCTGACAG 
GAGTGGGAATGTGTAATTGAAGACGGCGAGTAACTATTTATCATAAGCTAAAATTTAATATAAAGCTACTCAATGCTTTAATATCC 
CATCCTAAAGGGCTAAGCACTATGTAGTGCTAGATCCTTGAGTAGAGAACAATAAACAGAGAAGACAGTTGACGTACATGAGAATC 
25 CTCAGATATTACCCAAATACGTTTCAGATAATCAATAACTGTTGGCTGAGTGAATATGTACATGAACAAATGAGCAACCTACTAGA 

GCTCATTTTCCATGATGACTTTTTACAGTTTTTCTCCAATATGTTACGTACATTTTAATCATTTTTTAAAATTAACTCTCTATTAA 
GAAGCTTGGTACTTATGAAGATTAGACAAAATCGTGTGTTCAAGTGCTCATGCTCAGAAATAGCGTCTGGCAGTCAACAAATGTTA 
ACTAGTGATTTT CTT CTTTTTT CTAGTTATTCTTTAAAAAT AGG ATTATGCTG ATGCCCTCAGGCTCACTAATCTCAAAG T CAT TT 
CCCTAATCCACTAATGAAAAGAGATCTGGAGTTGCAATCAGTTCCTACTCTGTGCCTTTAACTAGGCCACCCACACCAACCCCTTG 
30 GTGCTGGCACCAATAAAATATATGCAAAATCCTAAATATTTTTTCACTTCTTCCTCTGTACTGTTTAGTTAGCCCCAAACTTTGGG 

CCAAATCTACCATGTCCAGTCAGCACTTGTCTACTCCCTGTTGGACCTGATGTCTGAACTGAATTTACCTCATTTGATTCTGTTCT 
TTCTCCTTCTCTCTTAATCAGCCCAGTGAAGGTTTTGTAATTTCCTTTTGGTTCCAACAAGGCTCACTCCATTAACCCAAGTTTTG 
GGATTTGCCTCTGCCACATATGGATCAAAATTTCCAAACTGCAGTTGGCATGAGTGTTGAAACTTATCCCTCAAAACTAGGAGATA 
GGTCTGATGTTCTTTGTGTTTCTGTATTTCAGGAACAGAAGGGGGGAAAAAGAATTTCACCAAGCTCAGATTTCCTTCTTTTATTT 
35 CTCTGTTAGTGCTCTATGTGACTGGCTGCCCCACTGAATCTGTTGGCTCTGCCTCAGTCTGTGGTTCTCAGACCCAGCTACTCACC 

AAGATTATGCCACAAATGATTTCTTGGATGCATGTATGTGTTCTTCCTTCAAGGGCTTGTGTTTTCAGGTTGCTATGAGTGACTAG 
AC CTGTTG C CAG AATGCATG AATCCTCTCTGATTTTCTGAG TAT AT CCG AAAATTT ATTGAGCTAATATCAAT AGAT AAGG C ACAG 
CTTTGGTAAATTCATCAGTTACAATGACACCAGCAGCTCTGGATAGACAAGAAATACTTGCTGTCTTTTTCACCTCTGACTAGTGG 
GAGCTTGCCATGCAGAATCTCGTCTGTTAGTTACATAAAGACCAAAACTGTGAGCTCTGTGCTCCTGAAAAGATAAAATTCTGGAC 
40 TTGCTTGCTTCATGACACACTATGCAGACCGTGTCTCCTTTTATATTGAGAGGCAAAATATTGAACATAGGACTCCATGTGGAACC 

TAATAAAGGCACTAACAAAATTACACTTTCCACTCTGTGTTTTATGCCATACTCCTAACATTGTGGCCAAACTGGTCTTCAACGCT 
TTTACTCAATTTACTCAAGTGTGTGGGTGGGGGTGGGGGGGGTCATTGTTTCCTGAATGGTTGAATTTTAAAAACAAATTTACTCA 
ATGTATTTTATCATATTTCTCCCTCCCCATTCCTCCCAATAACCCTCTTTCCTAACCAACCTACTTCACTTTTTTCTTGCTTAAAA 
AAAAAAAAAAAAAGGTACATTTTGTGTGGTCCACCTCTTCCTGAGCATGGGGCCTTCCCTGGACTGTGGTCGATATGCCCAGTGTC 
45 ATTGCATTCATCGAAAAGAAGTGATGTTTCCTTTCCCTCAATGACTGTCATTTGCAAATATTGTTTTCGTGTGGGTGGTACACTGT 

ACCCATTTTTCTTTCCCCATACACTGATTTTGTCCTGTTCGAACTTGAGGTCTTGTGCGTGCTAGCACCATCTCTGTGAATAGCCA 
TGAGCATCAGTCCTGTTATGTCTGAGAAACGCTGTTTCCTTGAAGTCGCCCACCACCTCTGGCTTTTAAATTCTGCCTCTACATCA 
ATTCCTGAGCCTTGAGGAGAGAGGTGTTATGCAGAGATTCCATTTAGGACTGAGTGCTTTAATATTTCTCACTTTCTGCAGGTTGT 
CCACTTGCGGGTCTCTGAGTTAATTGCCATCTACTGAAAGAAGTTCTCTGATGAGAGTTCTGTAATACAGTGAGCTGTGGATATAA 
50 CAGTCATTTATTTTGTTAGAGGAGTTATTCTGTTGCTATGTTCATTTAGGCTTTCCCCTAGGCCCATCATCTAGTCACAGCTTTTG 

AACCTCATTAACAGTGCTGACATGTGTTCCATCTCATAGAGTAACCCAGAAACCTTACCAAACGAGTAGTTGGTTACGCCAATAGC 
ACCTATGCTACTATTGCATCACTGAGTGTATCTTGAAGACAGATTGCTACTACAGCTCTCAGGGAACATAGCTGGATGAGACTTAA 
AACTGCTTTTCTTCTCCAGTAGCTTGTATTATATCATCACCCAGCACGATGAATGCTAGTCGTAATAGGTCAAACTTCTAGTTGAG 
TACCAGGTTGGTTTCTCCATGTTCAATACCATAAGTGTGTGGTGTCTTCAGTAATAATCTCTTAGCATCATATTGTGGTAGGTACT 
55 CAATATCATTGGCAATACTTTGTAATATTTAAGGGTGGTCTGTGGAACTGTTTTTGCCAATGACTCAAAAAGATATAACCACTCCC 

AGGTATAGGTTTTATGGTAACATATGATGTCCAGTTGAGACATTGTCTCCCCCATCCTATGATAACTCCATTTAAATTCCATTTAT 
ATACGCATATATTTTAGGAAGCATCTACAGGAATAGGCTTCTGTATGGCTTTTCAAAAGACCTTTAGGGTAAGTTGTCCCTTCCCA 
TGGTCCCTTCTCTACTCTGTCCACCTATCACCCTCTCCATTTAATCCTCCTATTCTAATTTCCCTTTTATTGTGTGGTAACAATAT 
AGTTATTTCCCATTCATGGTCCCTAGAAGATCACCTCCTCCTTCATCCTAGCTCTCTACTTTCTGTTTAACCTTGGTTATTCTGAT 
60 ATTGAAACACATATATCTAAAAGCTAACACTGGCATATGAGGGAAAACATTCAATATTTGTCTTTCTGAGTCTCAGTTCCATCACT 

CTGGGTGATTGTTTCTAGGGCCATCCATTTGCCTGCAGATTTAATAATTTCATTTTTCTTGAAAGCCAGATAAAATTTTATTGTAT 
AAATGTACCTCATTTACATT AT C CAATTTACCAG ACGGT AGACTTCAAGG CCTTTTC CAATTTCTGG CCATTATGAATAGAAC AG C 
TATGAGCAGGGGGCCCTTTTGTATATGAACAAGAGTTTTATAGATGGATCTTGAGATAGATCAATTTTTGGCTTTTGAAGGAACTT 
CCGTACTGACTTCCATGGTGGCTATATAAATTTGCACTCCTTCCACAATGAATAAGTGTTCTTCTTTCTCCACATCCTTGCCAGCA 
65 TCTGCTGCCGTTTGTTTTATTTATCTTGCCCATCTTGACTGGAATAAGATGAATTCTCAAAGTAGTTTTTATCTGCATTTCTCTAG 

TGATTAAATATATTGGAAAATCTTGTTTCTCACTCAGTTGTGTATTATCTTTTGAGAACTCTACTTCTGTATCCCATGTTTTAATT 

TTAGTAAAGATTTTTTCCTATTCTGTAGCTGATGCTTTACTCAAATAATGTTGTCTAGCATGTAGAAACTTTTTAACTTCATGAGG 
TTCCACCTATTAACTGTTGGTTTTAAACCTTGTGCTATCCAGATCCAGGGCCAGAAAGTCTTTTCCTGTGTCAATGAGTTCAAGCC 
70 TATTCCTTAAGTTCTCTTCTGTCATTTTCACTGTATTTTGTCTTATGTTGACGCCTTTGGTCCATTTGGAGCTGAGTTTTGTGCAG 

AGCAATAGATATAGATATAGGTCTGTTTTTTTTTCTTCAGCATGTAGTTTGTATGCAGTTTGACTAGATGCTGTCTTTTTCCAGTG 
TGTGTTTTTAGG CTTCTTTGTAAAAAAAAAAAAAT AAGAAG AAAG AG GGAAAAG AAAAAGAAAAG CTTTTCATGGTGTGTAT ATTT 
ATTCGTGCATTTTCAATGTCTCTGATTTTATGCCAATGCTATGCTATTTTTATTGCTGTAGTTCTGTAATTAATATGAAATCTAGA 
GAACCTACAAAAAATGAACATATATGTGCATGACATACCAAACTTAAATCAAGATTAATAAAACAACTTAAACAGACTCATAACCC 
75 TTAGTGAAATGCAAGAGTAATTAAAAATCTCCCACGTAAATGAACTCCAATGCCAAATGGATTCAGTGTAGAATTCTACCAGACCT 
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TCAATGAAGAACTAACACCAATACTCCTCAAATTATTCCATGAAACAGAAACTGAGGGAAATTTCTCAATGCTGTTTCTATCAGGA 

tcatacagtcacagataagcttgtcttttaagagagagcaatgaatgagactatgcagtgttattgtgggcagggctgagaaataa 

GAAATCTGTCACAACTCATCAACGTGAAAAAGAAATGAACAAGAATGAATTTCTCTGGGGCTCAGTGAAAGGCTGAACCATGGAGG 

AATAATATGGCTGGAGAGACAGACCACCACTAAAACTAAGTCACAGGAAAGGTAGTTGTGGAAGGAAAGAGGGCCCTTGCATGCCC 

ATTTCCCATTCTCTACCTCATGCCCCATGCCTCTACCTCTGCCTCCATCTCCAGAAGGTTGATTCTTCCAGAAGTCACTCTTCTGA 

AAGGCAAGAGAGCCTAGCAGTCAGAACCATCAAACCCAGAACAGAAAAAGAATAAGCATGGAATCAAGGATTGACCGGGATTAAGT 

GG CATGC C AGTCAT CTG ATACAT ATTGAATG AATAATAGAGGTG CAAATG ATGAGAGC CCAAGACCCAGCATGCAGTAAAGG CTTT 

AGCGGCTGCTGAAACTACAATTCCCTTGCTGTCTCTGTGCTCCGAGTCTCTCGTCAGTACTGTGTGGTATTTCAGACTGTCCACTT 

CAGTGCAGCCTCTGACCTGTGTCTTGTTGCCTCTGTGACTTTCTCCACCCTCAGCTAATACCTCTTCATTTCCAACAAGAATAGAG 

AGTGTTGATGGGAACAGGGAGGAGCATGGGTTGTTCCGAACAGAGTTAGGACATTATCAAAGAGAGCTCAAATAATTTCCAGAACC 

TAAAACACATTCTAGAATATTTAAGAGATTCTTTTTCTTTATCTTTTTTCTTTTTTAAAGAAAATTTGGTGCCACTGCACCCTATG 

GAGAAAATTTGGTGACTTACTTCTAGGAAGCTTGCCCCAGACATCTGTGTCATAAGCTGTGAGTTCACCAGACGCCTCGTTACCAA 

ACGTCTTGTGGATGAACATCTTTTCTATTCAAATAGCTTTCATCCTATTATGGGCTTTGATTGAAGACACAATCCAGCTATCTAGT 

CAGAGCAGCAATGTTGACACTGCAGTGACTGTGCATGAGTGTTTCAGAGTTATGAGGACACTGGTGGCCACCATGGGCCTCCTGCT 

GGTCACCTTCTCCTCCTTAGCTGCATTAGCAAGAACATCCAGCACTAGCTTCCTCAAGGGATCATTCCTAGTACTCTGGAATCTGA 

ATGCTAAGAAArTATTTGAAAGCCTTTTTGGCTGGTTCCACTAGCCAGTTGGCTCTCAGATGGAATTGTGAAACTAAATTGGACAA 

TAGCTATGAATTTATGTTCATAAATAAAAGACATTTTAGGGGAGGGGATGTCTTGCTTCCTTTTTTGCGTGTGTATGTGATCCATG 

TGCATATATGTGTATATGGCCCTTGTTTATGCATGTAGAGGCTAAAGATTNNNNNNNNNNNNNNNNNNNNTTTAAGTAAATCCTCC 

TAATCTAGCTATATTTGGCTGGCCTAGGTGGCCAGCTTGCTACAGGGGTCCTGTCTCTACAGCCCATGTTTGCTGGGATCTGGGAT 

CATAGGTAGGCCACCATGGTTCCCCAGGATGTACATGAGTGCTGGAGATCTGAAATCCAGTCTCACAGTCACATGGCAGGTGCTTT 

ATCCACTAAACAGTCATCCTAGCCCTAAAAACCAGGTTTATAAGGCAGTTTATGCCATATAGACACCTGGTTTGCATTCAAATGTT 

GAAAGAGTTCCTTTCTATCTAAGATCAGCATCTCCAACTCTTATCTACTTTGCATCTCTTAAACCCTAACCAATGGGAAACAAGAG 

TCTGGAATTTCATCCAAAAGCCTAGAGTCAGAAATGCTAGATGGGATAAGATTGAGGCTGTGACACCTGGTGTAAGTACATCCCAG 

AAGACAAAAGCCCTCATCCGACATTTTACTGAGTCTTCCACTTCTCACTCTAAAAAGCCTTCTCCTGCCAAAGGATGTTTGAACCA 

CTGATGAAGGATCTAACTTGAGCTTCACATAAAAGTGAGTCTCACTCAGACAAGTTCATATCTGTATTCCTCAGTAAATCCCACCT 

AGGGCCTCCAATATATTCCTTATACTTTAATTCCAGTTGGGACAGCTGGTGAAAGTGATCTATGCACTATAGATTAGATACTGAAT 

TAATATTAATTTCATGACACACACACATATATACATATATATATTACATATATATGTCAATGGTTTTGTATACACACACACAAACA 

C ACACACACACACACACACATATATATG ATG AATGCCC CATT CTTAG GAGAAT AAACT CAAATAATT AGGGACAAAAAAG AGG CAT 

CGTAACTATGACTTACTCTCTGATGACCTGGGGAAAATGTAATTTTTGTTACATAAAAGATATAGGATGGTGAATAACATATTAAT 

AATTCGTGTGTTTGTGTGCAATACGTGGGATTTATTTTTACAACTTTrTTTTCCAAGATTGACATGACTTCATAATGAAGTTGCAA 

AAACAAGTAAGTCCAGCTTTTCTAATGCTCATCTATGCTCTGCAACACAGGAAGCTAGAAATGCTCTCTCCTGATTTGTCCTGTTT 

GAGTTAAAATGAGTCATCTTCTCTTTCAGCTAAAGAACGCTTCTCTGTGGAGGTGAGCATCGCAGATGTTTTGCACATGAACCCTG 

AAGGTAAGGAGGGTTTTACCGAGTGCCCACATAATTGCCTCCCATTGTCCCTCTCATACAGACAAGGGCAGGGACGTGGCTATCTT 

GATTCTCAAAGAGCATCATCTCAAACCATCAATACTCACACAGAGCAGTCCACTATCCTCAAAAGGGGGGGGGGGATCTTCAATCT 

CTGTTTCAGAAAACCTGATGCTCGTCTCCTTTTCTTGTTTTTCTCAAAAGCTTTTCATGGTTGAAATCCCCTAGCTGTGCAATTAG 

A TTT T T ATT TCCTCTTT A T A CTTG T CT G T A C TTGGGAGGATTTT TTT GAGAATG TC TGGGTTACTTTTATAATCAGAAAGAGAAAG 

ATTGCATCTTCTTTTATTTTTTCAACCAGCTCAATACCAATTCTGCTATCACTTCCTGAGACATCTCTCGGCCTCTTTAATATTGT 

CACTACTTGGGCCTGATCCGTGCCAGCCTATATGACAATACTTATATGTGGTGGGCTCTCAGTTTTCCTCACCTACTAATACCAAG 

GGAGCCCTGGGAGCCAGAACCTGCCAGCAAATAGGTCATGGAGAAATCACCCACACAAAGATTGCCTCTGCATATACCACAGTCAA 

AGATCTAGGCTACTTAAGAAGATAGCAGATTGCTTTTGGTCTTTGAGACCTTTCCTTCCTGCTCTTCAAGAGAAAGTGAAAAACTC 

ATTAAGATAGAAAACTGACTATTATTATTAGCTGAAGAAAAATCTAAGTGAAACGTTCCTAAGATTTCTTTGAGCCACCTTGTGAT 

GGATGAATAGTGATTCTCCTTTAAGGGCCATCTTTCACTCCAGTGAAGGCTGGCCTGTCCCATGGATCAAAGATGCTCAAAGATTG 

TCAAGACCTTCTGAGTCAAAGATCTTTTTGTCACAAAGACTGCTCTCTGGTAGTATATTCAGCAACATTGGAATAGAATACCACTC 

CAAACCCAGCTTCAACAACCAACAGTGTCTAGATGTTGCTTAAGGTCCTGGGAAGGACAAAACCACCCACCCTGGGTAGTGACAGT 

aatgtgttcagacactgcctgatgtctcctaagtgaaacaaaaatcccttctatcaaaaaagcacttctctaagttacctaagccc 

tgccaagaccttctgtttttttcatttaagtggattgaaattcatagtgtacagagtggaaacaggaaatgtctacaaaaagaatg 

ccataaacactttgggtataagaaatctctgtggcattaatgtcattttctagacaatccattaacataaggactggtgcgtcaat 

ccagcaagagttctatgcatttcttcctactttcttggcttctaacccttgagttcacatggtacttgaaggatagagacagattg 

agagtcaaaacattatgctaagttctttagtaatcttttgccatgtggattaggaagcatagacaactggagtctgaactatgttg 

caaacacaagagaaatttgcctgcaaattacttttttttttacttttatgtgtacttatttattaaccacatgtttgtgtaaaaac 

GTTACCTCTGACTGACTTTTCAAATCTTTTAAACATCGAGGCATAGATCCTTAACrAAAATTCATCTTTTCCACTCCAAACAGTAC 

ACAGCAGGTGAAGTTTTGGTAACAGAGAGATGTTCCAGTGGTTGGAACAGGAGATTGAGGCTCCAATATCACATCCCAGTACACAC 

acatagatatctactgtgcttgctcatctctaagtacccttggggcctttcatccctctggttgaccttcttccctagcatctacc 

ctagtctcatgtcctccaccctttacccaacctgggatgtggtatgcaaagattatactcatgccagtggatatctgtgaaaacac 

AGG CAGAAACTTGAAG GC AGTT AAG ACAAGTGAAG ACACAC AGCAACACAGCTCTTCTT CAACATG AG AAGAAC AT CT AG AAAC AA 

AT G TTN^^^^NN^JNNNNNNNN^^^JN^^^NNN^^^^NNNNNNNN^JNN^ 

NNNNNNNNtmhmNNtmNNNNNNNNNNNNNNNNNNNNCTCCAGCTTTTCAATTATGATCCACTAGTTGTAATCACTTCAGAGCATGG 

CAAAGCAAAGCACCGCCCTACCTGGCACCATACATCCTTTTACAAGAACTCTGGCATCGTCCAGGCTCTGCCCATTCCATGTCTTC 

TGCAGCTCCTGTCCATACACTTGTGACTTTAAATCTTGACAGATCTGTGAGATATAAAGACACAGAATAATCCAAGAGCACTGTGG 

AGGAGTTGTCATTCACTAGGTGTCTTTTGATGCTCATCTAAAGGTCTTCACCCATTATCTTTGTATACATCACATGTTTCTGCCAC 

CATCCAATTCTTGCCACTTGGGCTTCTACTTTGACTAAAATATGGTATCATTCAAAATCTGTGTGCTAATC7TGGCATATAGACAT 

GTAGCTCGCTGATACATTTCTTGCrTAGTATGTGTGATACTCTGGGCTCACTCTCCAACAGAAGACAGAACAGAAAGACTTGGAGT 

GTTGCCTATGAGGGTTAATACCTTAGCTTATGCATCATATTTGCTTATGAGTTGGACTTTCTTGTCCACCTGGGAAGACTTTGAAC 

TTGGAACTCAATGGAGACTTAGTTTTGTTTTTGTTTTTGTTTTGTTTTGTTTTGTTTTGTAGTAGAGAAGCTGAGTGCACTGACCC 

tcattcactatgccactagccccaaataccaatttaaatataagcctgttgaaattaaatattaaaaattcagttcctcacttata 

TTGAATCCACTCCCAATGTTCTATAGCTGCACATGCTTAGTGGTCATGTTATTGGGCAGGGAATATCAAGAATACTTCCATTACAA 
CATAAGTTTCTATAAGAACAAGCTGACCATCCCAGTGAGGAGCTCTGGGAAAGTGATAAAGCTCAAACAGACAGGCTCAGCAGTGA 
GGGAGAGAGATGACAGAACAGGATTCTAAAAAGAAAGTGAAAGGACCAGTCAACGTACTTCAACTAGGTCAACAATTATATCACTG 
ATACCCAACCATGAACAAATGTACAACTACTCTACCACAAAACACTAGGAAACAAAGAAGTAACCATCTTTGAGATGGTCTTTGAG 
ACCCATTTTCTCCCCTGTCTAGTCTTTGGAGTCTGTGAACTCArTGtGAAACAAGAAACTTTTCTTCTGAATCCAGAGGCAAGAAG 
ATCCTAAGCTGTGCTCACACATTGAAGCCAATGAACTCCCAGTCAATCGAGAAAGCAACACTCTGGTAGCCATATACAAAAGCCTA 
TTTAGAGCTAGGATTATTCAAACCAAAGAAAACAATACAAGGCAAAGGTACCATCTCTCTGGGGACTTTTGACTCTATAACAAGTC 
CAAGGAACACAGGGGTTTCCAGGACAATTATTGTCCCTGTAATGGAGCAGATAGTGTGGTCATGGCCTCCTGCTGACAGCAGTGGC 
TTATCCTTACCTAGCACATTGTCAACAAATAGATTACTTCCACAAAGTCACTCATCTTAGTCTCTCCTCACAGAGTCACCGAGGGA 
AG AAGAG CAGATGTGG CC CTCTGT ACTTTACATACAAAAGAG TGAAGGCAC AG AAAG AG AATG AG ACAAG CCATAGTT AG CAAGGT 
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tggtgaaattcaggaccaacaatagaaaacagccacctaacctgtctgcagttcacaactcctctctctggagatacaagtcactt 

agcacctgttcaggtccctaagtctgtcatctccaaggctatgacctcctcatagataatgctgcaaactcagcttgtcactccat 

CCCTGTACAGAGTCCCCAGCAAGCTCACTGATGGTACCTCATCTACTCAAACTGCTGTAAGAGGGGACAGAAGCAATTGTTACTAA 
TTCTGTTGCTGCCCTTCTCAGAAGACCCCTTCTTTCAAGCAAAAACATACCTAGTAATTGCAGAAAAAAATCAGTGTTTGTCTCAG 
5 TGTATACACTAGGTCTACCGTCTATCTTCCTGGCAAAAGTCAGGTGGAAAATGCTACCCCCCAAAATACTCTGTCTGCCTTGAGAT 

ACTCTTAATCATGGCAGATTTTATTTCTCTAGAAAACTGAGTTAGAATGTTTCCATTCATATGACTTTCAATAGCCTGTAACCAAA 
TATGATATATTCTCACACTTGAATGAACTCATCATTCATGATGTCTAATAGTCATTTGCATTCTTGGCTACATGAAAGATTGGATT 
CG ATATTTTCCTTTAG CATG CAAAG ATATGCAGAGTAGATAT AGCCTTT ATGTCTGATAAACTG T AAACACAAAATCCACCACTG A 
CTAAAACAGTGAAGAGGAAGTAAGATCTAAGGCTGTTTAGATAAAATAATATTGAAGATGGCAACAAAAATTAAAATGCTCACTTT 
10 AAATGTTTCCCAACTAGCTGACACATCCAGCATTGTTTGGCTTGGAAACTTGACAAAGAGCAAAGAGTGAACGAATAAAGGGCAGA 

TACACATACAGAAAAGCCAAGTTAGCCAGGCTATGCACACTCTAAAAGAACAGCACTGTACTGGCTGGTTTTATGTGTCAACTTGA 
CAGCTGGAGTTATCACAGAGAAAGGAGCTTCAGTAGAGGAACTGCCTCCATGAGATCCAACTGTAAGGCATTTTAGTGATCAAGGG 
GGAAAGGCCCCTTGTGGGTGGGACCATCTCTGGGCTTGTTAGTTTTGGGTAGTCTTGGTTCTATAAGAGAGCAGGCTGAGCAAGCC 
AGTAATGAACACCCCTCCATGGCCTCTGCATCAGCTCCTGCTTCCTGACCTGCTTGAGTTCCAGCCCTGACTTCCTTGGTGACAAA 
15 CAGCAGTATGGAAGTGTAAGCCGAATAAACCCTTTCCTCCCCAACTTGCTTCTTGGTCATGATATTTGTGCAGGAATAGAAACCCT 

GACTAAGACAGGCACCAACTCCACAGCACCCTGGAACCTCAGCGTGTTGACTCTGTAGAGCACAGGAGGGAGAATGTGCCTAATCT 
CAGTAGGAAGTCTTACTAGCTATGCAATCTCAGGGCAAAAACTTCCAGGAGGAGAAATTGTGTTGCTAGTTTTTGCCCACACTGGT 
CAGTTGGACTGCTTGAACACACTTTCAACATTTGCATTTGAACCAGAGGAAAGCTTTACCATCCCTCTAAGGCTCCAACTAGGCGT 
GCAATCTTTGCCATTCCCATGCATCTGAGGAGTTGGTCTTTGACATGGCTGTAAACATGTCAAACAATACATATTCACTCAGAATT 

2 0 TCATCTGTTCTTGACACACTCAAGACTTACGTGTGGCTCTTCATACCTAGCAATGCACCCCTTGCCTTCCATTACAGCAGAACCCC 

AGTGTTTCTCAGTCGGCATCAACCTTTCTCTTCATCTAAGCCATTACACGTTACAGTTAGACTACTGAGCTAGCTATGTCAAGTTT 
TGCTATCTGCCCAAGGCAAATGGGCCACGCTCTGGAGATTCTACTTCCTCCCAGGGCTGAGTAAGTCCAGACTCTAAGCTTCTTCT 
GCATCTTTTTGTGGCATGACCCCAGAGAGGATACTTGGAGCAGCAAGCCATAGCATGCCTGGCTAAAGGTGGATTAAACACTGGGC 
ATGTAGCACTTTCCTAAGAAATTCTGGGAAAATCAGTTTTAGGTTTGATTTAGCAGGTCATGATAACTTCAAGGAACCAGCGTCAG 
25 GATGAACGGTAGAAGGGGGGCTCCTCTCCCTCTTTCTTTCAGCAGAGAGGGAATTTTCTGCTATGCCTTCATCACTAGAATTTAGT 

GGGATGGCCATTCCTAAGGCTGCAGTCTGGACAAAAAAAAAAAAAAGATTACAATGGCCCTGATTAGCATAGCCTGTTACTTCCTC 
ATCCCCTGGGGCTGGATGCCTGATGCCTGACTGGACTCTGCATAAAAACAAAGGGAGAAGTAGTTGTTGGAGAAGAAACTTATGGT 
ATCTGCCAGGCTCATTGGGTGGATAGGACTGTGTCAAAGACAAGACAAGGACGTTTGTTCTCACCAGAGAGGCACCCTCCACAGGG 
AAGCAG CGTCATCTCCT CAAC AAGGTC AG ATC ATTT ATG ACAATAGG CATGACACCTACAGAG CATTT TTTTC CT ACACTTGT CAT 

3 0 TTATGTGCTTTACTGGAGACTCTTTGAGAGATGGTATGTGTACACTAAAGGAGTTCTTTCTGACAAAATTTATTTTATGTCCTGTT 

CTTACATCTAACTATACATAGCTAGATGAAAAGATGGGTGGATGAATGCATGGATGGATGAGTGAGTGGGTGANNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnatggatggatggatggttgggtggatgggtgggtggatgggtggatggat 

GGGTGGATGGCTGGCTGGGTGGATGGCTGGGTGGATGGCTGGGTGAATGGCTGGGTGGATGGCTGGGTGGATGAGTTGATGAGTAG 
35 ATGGGTGGTTGGATGGGTGTATGGATGGGTGGATGGATGGATGGATGACTGGATGGGTGGATTGATGGGTGTGTGGATGGGTAGGT 

GGATGGATGAATAGTTGAACATTTAAATCACTAACATGGGTCAATCTACCTGTTTTCTAACCTGCCCCACTACACTCACAGCTGGA 
TCTTTATATATTCACTCCTTTCCATTCCCACCCAACAAGTCTACAATGAAAGTATTCACTCTATTCCCTGAACTAGCCTTGGGTCT 
GGTTGTTACCTCTCTGACTGGTTGGTACCTTTTCTGCCCAGAAGGTTGCTTCTGAAGAAGAACAAGATGGAAAAGGGAGAAGGGGA 
AAGCAAGTAATTATCTTGGTAGATATAGTTGCCCAGATGTTTGAATGCAGAAGTAAGTCTGAAAGAACATCTTGTTCATGAGTGAT 
40 AAAGTGTGACTCAGAAAAGTAGAGACAGGTTGTGCTCCTAAGGGGAGCACAGAGAGGAGGGTTGACTTTGGGACTGGTTCTGAGCA 

TTATGAGGTGGGAGAGATGTGTAGGCTTTCTGTGTTCCrGGCCCAGTCTGTGAACCTACAATTACTACTATCCTTTAGACTTCCAG 
CTCCTAGTGCTTTGTATTACAAGTCTGTTGAGCCAGAGGAAAATTTACACAGAGAATCTCACACCAGGAGCCCTGCTGAAGTTTCT 
TCTGAATAAGATGGCCTGGTCCTTCTCGGGGCCCCTGAAGAAGATATTTTCTGCAAAACTGCCATTCACCTACTTGTCAGAAGCTG 
AATGGCAAATAATGGGTTCCTGGATGTTTTAAATGCACTCAGACACAGTAATGCAATTAGGGAAAGTAGGAGGAAGTCTCGAAAAC 
45 AACTGAGCAGCCAGTGGGCATGAGAGCTGTTGAAATCCTTCACTCTAGCTTGAGAGATAGGTACATGTTCAGCTACAAAAATGGTT 

CATGGAGGTTGGTTCTCAGCCACTGCTTTACTCATTGCCAGAGACACAGAGGTCCGATACTCTATGGTAGCCTCTGTTCACACCAC 
TGAATGTCAGGTTTTCCTTAGCGAGCTGGTTTTGTTGCATTAATGATGGTGTTCAAATCTGCCTCCTCAGTTGCAATAGCAGTCAC 
tttttatttcgttacattagaaaagtagtcattacccactttagaataatattccctcccagagggattcaccatttctgtgttag 
CATGAATCTGTTTCGTATCCACTGTCTGAGCACCCGTGCAAAGACATTTGTGAGACATTAGGATCAGGCATGTCTACTTCCTGTAT 
50 CTAATTATTCCTGCACTTCACCTCTGGAAGTCATTGAAATTTTAATCACATTATGTCAAGGCTTAAATAATATTCCACTGTTGTCT 

ATGCTATGATCTGGTTAAGCAGCCCTTTAGGATCTGGTGTTTAGATTGTTTTCTAATAATTTGGGCTTTATAAATAACACTACAGA 
GGTGGACTCTCTTTATTCTAATGTTTTGTGCACCTAGGTTCACTCAGGTTAAAGTTCTGAAGTGTATTTTCTGATTCAATGTGTAT 
CCGTATTCTTGAGACTTAACATATGAGAAAAGTTAAACCAATGTACACTCAAACCACAAATCCAAATGTATTTATACACTCAGTAA 
TACCATTCTGAAACCTCCAGGGTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGTAAAAATAAAATATTTTATATGAAAATATTT 

5 5 TGAAAATTAAAATTCCATTAAAATAAACATTGTCATACTATCTATTTTTAAATGACACAAGTAGAAGATGTCAGCTTCTTTGATGA 

AATATTGTGGTGTTAATAGCCTTTTTAAAGTCCCAAATCCTTGCTAACTTACCTCTCTACATTCGGCAGACACTCAGACACTCAAC 
ACAGGTTATTTCCTCAGAACCATTTACTGAATACCCATAGAGTATAGAGCTTTGTTTTAAATTTGAGGATTAACACACACATACAC 
AAAGAATTAATCAATGAGCTTCTAGTCTAGCCTGAAGAGCTACTAGAGTGGGGAATTGCATAAAGATAAGTCAAAATCATTATCAG 
GACTACCCTGTACAACAGCTTTGTGAGACCTAAAGTGTCTGCTGGATGGGAGATGGGACAGAGAATCAGGAGGTATCTGGTCTTTC 
60 CATTGGATGACCATGAACCTATCTTTGCTGCTTCTAAAAATACTCATATTTTCTAGTAGCCAGAGTTCTGGATGGAAAGAGAGACA 

TCATTTTGGGCAAAGACTTATTTTAACAGTCTATATGGTAGGATTAATAAGATCCCAATGTTAAGTATCATCTACCATTGCTCTAG 
AAATCAATAGAGCTTTGTGGTGAATTAAATACAAAAGGAGGGGCTGACTATACAACTGTTTGGAACCATAGTAGGACGCAGAGATT 
ttagggaagtgtgagggaaaataaggaggggggggggcgcaaatattgccactgttggaagaacaagacaaggaattttgccaagt 
atctaacgtgtggtggccagagaacccttcagctttgtcaaactacaaaatccttgctctttttaatgcttggagtgacaagggtc 

6 5 tgagtgtagtttccagatgggtgcctggtgagaacgaaggccacctactggaagctgtgacacttcaatactcacccttcattctg 

ttcatgtgtaagctctaccatggactcagaacagtggtgctgaagctggaaacccttcccttgaactgtgcagggtataaactgcc 

catgacctgcttctcttctcattttaatctgatggatacccaggttcccatgtgcttggcacatgagcctacagttttaaagaaca 

AGTGGGG AGTGTAATG CCATCTTTTAG ACCATAAAGGGC ATG C AGAGGTTTTTT CCCAAACACCCAGG TATGTGTG AGCCCTG CCA 
CTTAAGGACACCTAAGAAAAGCATCTCAGGCTATTATAGTTTCAAATAAATTGACCATTGATAGAACTAAGAGTATCATCAAAGCG 

7 0 ACCAATTTTTCTCCCAAATCACATTGGTTTGATAATATTAAATCAATTTCTGTTTCTAAAACTCAGCTGACAGCCTTTGGACTACA 

CTGGTGCCTGCCAGGCTATGGACTGAAATCCTTATGGGTGATTCCCAAGTAGAGTCTTTGTGGAAAACAGGAAAATTGAACTAACC 
TTTGAGTATTGACATCCCAAACTATTATCCCTTTCATAGTTTCAGAGAGTAGTCGTTATAAGGCATGGTGCTGATTAGATGTTATG 
GAAACAGGCAGTCATTTTATTCTTATAAAGCAAAGAGTAACAATGATTTGCTGGGGATTGCCTGGTCATTGTTATGGTAGAAAAGT 
GTGTAGATGTTTACCTAGGCCTGTTCTACTTCATTGACCTGGGAAAACTACTAGTCAAATGGAAAGTGGGGCCCCGATTTGCTTGA 
75 TAAATAGCAGTGTAATGGAGGACCTAAGAAATACAGAGATACAGAGAAGTATTCCTTCCATAACTTAGAGCCACACTTGAGTTTTA 
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C GACA TTflAGCATGCTCTGrTTTTTTTCTAATrGATAGTTTCTTTTGACATGTTTTTATTTACTCTTTGAATTTTTf-ATaTA^TftT 

attttgatcacattccctctcccatatcctcccaaccaatctatctatctatatatctatctatctatctacctatctacctatct 

acctatctatccatctatccatctatctctatctctatctctatctctatctctctcaaaataaaaaataaaaaaacaaaaatcaa 

atccagttttccttggccaacaactctttgacaggggacctgttttgttgcttttaccttacaccactacttaaagctcagctaag 

cagctcaactctctggaacacaaatgagatccagaaagcaaaccaaatagacattttgatgaagtacatgtaatgaaagccattta 

tctataagacaggtggaaaattcctttggtcctccctcacaacttattgtcatcatttaaatgacttcaactttctaaatttttat 

tttcatgttagctttccaactttgcagatcaaaagcagcgatggaatgaaatggatctgtttaggcctactagaagagagttagta 

gcaaaaacagctattaactattaaattaaaatttttagggagcaaaaacaatgaaggatagaaaggtcgggagaagaaaaaaagac 

agctaacaagaaaatagctaggcactgaggatccttgtgtcctaggtatctgatttaagggtctttggtctgtatttactctcggt 

ATAGCATCCTGTGACCATGCCACTCACTATAACTGATATGTTCACAAATGATATCAGTGTTCTGATTAAGAAGTCATAGAAGTAAA 

TAATATTTACATTTGTATCCAATTCATTAAAATATTTTTTATCTGAGAACATGCTTTACATAGCTAGATACATAGCTACCCTGTGA 

TGTGTTTTCATTGAAAAATACACATTTTTTAAAAATCATTTTATTTCATTTGAAGATTGTACACTCGAAGTTTTGTTTGCTGCTGA 

AATTCCACACATTCCTTCAATTTTCAATAATTATATTTCTTATGTAATTTGGCTATTAGCCAGATGCCCTGGAGCCAAATCTCATT 

GTATGTTTTAGTACATCTGTTGGCGCCAAATCTCATTGTATGTTTTAGTACATTTGTTGCTGAGTTCAGTTTAATGCACATGAAAT 

GGTATTGGAGGAATGCACAAGACCTTAGTCACTTGAAGTGCATCTTAATAGGAAGAAAGAATTCCCTGATTCAAGGGTACATGTTA 

TTGCTCCTCTCCTTACCCCCGTGGATCTGAGACTGTGAGAAGGGGTGAAAATATTATGTTCTTTATGGTTTTCTATAAGTGAGTCA 

gtccgagtttgtaacttagtggtagattgctcacttcaaaatcctgacgctctaggttcaaaccctggcactacaaagaagggaga 

aaatggtaaagcaaccagtcattcagcaagtgttactgcaccggtgaatgtgtgcaaagtgacaacgcgaatggtatagaagctga 

acaaaatgactttgataatagtgttcacagtgacactgaatcagcacaccagacatcaaaggtttacttactcataggtactactt 

gattgaatactgtagttatcacccaaagtaagcagtaatagccagccatttccagattattcatagattagtcaggctaagtaaaa 

ccaagcatttccgatactcagtctctagctacaaagcttactaactggattgttacttctcagccctataaagttcagtaggttct 

GAGTGGAATTCTAGAGCTTCCCTTCTGTTCCATGATCTCTTGGGrCCACAAACTACTACAGGCCAGGAGAGAGAAAGGAATGTGCA 

GACAAGGATGTGGAGGGGCAGAGTGTATTTATGGAAAGAGCTTTAAAGGTCAAGftrTana rr aaa AAA AAAAAAAAAAATGTAGCC 

TTTCTCCCCATTCTCCAATGCCACAGCTCAATCATCTGACCCCATGTAACCATAAAAGGAACAGTTAGAAGAACTTTAGCTGTAGA 

GAGAAAGGAAGAATAGACCCAAACTGTGGCAGGTTCTGGATCCTTTTCCTTCTCTTGTGAGGGACTCTCAATATCCTCACTGAAGT 

GGTAAAGAAAAGTACAACTTAGAAAGAAGAGATAATTTTGACATATTCTTGGGGTGAATTTCTTGTTGGACTTACTAGTTTTCTCA 

GATGTAGGTACAGCTCATCCTCAGTGCTCTAAAGATATTCCCATCAGACACCTGGCTATTTTCCCATTGATGCTCAAAGGAGGCCA 

TGGGTTACTCAAGGCCACACAGTCACTGTGAAAAGGGAAGAACTGGACCTCCCTCACACTCCTCAGGCTTAGAGATGAACCTGGAC 

CAGATTTTCTCAAGTCTTTGGTTTCCTTTCAGTGCATTTTGGAGTTTTTGGATTCAAAAACTCCAAAAATCTCAAACAGGCAGCCA 

GGGAGTCAGTAAACCGATAATTAATCTTTTTTATTTTCGTTTTCAATTTTCCATTTACTTCCAAGCTTGTTTCAAGAAATTAAGAA 

ACACACAAAAATAGATAAGCTTGTTACCAACAGTAATTTGTGTGTGCTCATGTTTTAAAAGGAATCTAAGGTTCTTTTCTGTTTAA 

TTAAACCGCATGCACACATACACATACAGCTCTGTAAAACAGAATTTTCTTCTAACAATCTGGCAAAACATATGTCTCCTCCTACT 

ACAGTGGCCTCTTGGTAGTGACAGCTTGCCATAGAAACAAACTACAGTGAGATTTCTGTGACTTGAAACAACATTCATTTTTTTAA 

AAAAACTCTTTTTATAAGAGGCAGCAGGCTGACTCTGGTGCTGCTGAGATTATCTGGGCTCCTCTGGGCTCTGGAGAACTTTTTGC 

CTTCTTGTTTTGCCACCCAATTGAGGATTTATTATCTTATACTAAATAGCTCCATAACTTAGAAAAGAAAACCTCAGCCACGTCCT 

GTGACTGTTTCTGGATGGATGGATGCAGCCAAAGTATCACCCAGTCACCACCACCTTTCAAATGGATGAGTCTAAAGTAACTGGAT 

TGCAGTGTGTTCCCTTTCCAACATAATGACTCAGTATGCCTTATAATTATACATGCTTCCCCATGACTCGGAATAAGAAAATATTT 

GGGGACAATAATCCACTTAGCCTGTCCCACCACCACCTGACCTTCATTCATCGAAGTCTCAAATGTGGCATTTCTCAGAGAAAGCA 

gcctctctttctctttttctctgtttacctctaaatggagctctctaaattcagctccaatgtcagtcacagaattacatttttca 

AATGTCCCTTCCTGGGCCCTACATCCAGAGACATATGACATTAGGAGATAGTGTATACAGAAAAGTCTCTAAAGACAAGGCCCAGG 

GAATGTCTACTACTATAAAAGAAGAACTACTATTGGCCTCACACAGTACCCAGCATTAGAGCCACCTTTGGGAAGTTGGTTTGAGC 

ATAGAGACCCTTATCAAAACAAGGGAAAACAGCCTTGGAGAAGTCACAGTCTGTGGTAGCAAGGTCACCTTACCTGTTCCCTGCTC 

TCATACCAGGTACATTTTGTATGTCTAAGATGGGGCTCCTTAAAGGTAGGATCAGTGGTCCTCTGTAGATATATAAAGTAGAAAGC 

ATGCGATAAATATACAAATTCTGGTGTTCAACTCCTAAGATCTTCTTCACCCACTAGCTATGTGATCTTGGGCAGTTCATAGAACA 

TGTCTGAGCTGCAGCACCCTTATCTGTGAGATGAGAATAATAAGGGAGATAGGGTCCTAGTGGCCTTTAATTAATAAAGATACTGA 

GGAAGCCATATAAAGCACAAAGATTACAAGTTCAAAGCTTGCCTTGGACACAGGGTAAGTTGGAGATCAACATAGTCAACTTGGCA 

GGACTATCTCAAATATAGTTGGAAAGTGGAGTGGAGTTATACCTAGTAATAAAGGGCTTTCTTAGCATGTGAAGCCCTAGGTTAAA 

ACCTTACTACCAGGGGGAGGAGGAAGAGAAAAAGAAGAAGGGGAAGGTAGGGGAAGAGGTATAGGGAGAGAGAGGAGGAGCAGAAA 

AAAGAAGAGGAAGAGACAGAAAAGGAGGAAGGTAGGGTTGGGTTCAGACTCAACCCCACTCTTGTATATTATGTATACATAACCTA 

TACACATCTTCCTGTACACTTTAAATCATTCCAAGATTATTTATGATGCCTAATATAAGCTAAATGATACATTCAGTTATCATACT 

ACCCTATTTAGAGAATGACAAAGAGTCATATTTGGTTACAATGCAAATGCTTTCCAAATGCATTCAGTCTGGAGTTGATGAAACTA 

CAGATGCAGAAGCTGTGGATGTGGAGCGCCCAACCATCTTCCGAAGCTCAGGGGACACAGTATAGGAATGGAAACTCTCCCACACT 

gggagtgtgaatcgtggtttgaaagccactgcagcctgtggagctagctgtgaaacattctatccaaaacatgttgcctttgcact 

GTTATTTATTGATGGATGATCTCATGAGTAACTGGTTCCTCTGGACCTCAGGCCAACATGGATTTTCTAACATCTGTCCAAACTCT 

GCCCTGGACAGGGAGAATTAACATTTACCCAATTCCTATTCTTTCCTTTAAGCCAAAAAAAAAAAGCTGATTAAAAACAAAGCTCT 

GCAGTAAAAAGAGGCAGCAGGGACTCTAAGTTGAGTGAGTTAGTGTAATAGGAGATGGGTGTGATGCCTCCACCTTTGGGTAAGCA 

TCTACATGTTAAAATCACCCTAGTGCAGAAGTGAATACAGCACTGAACTGTAATTTGCTACATCTAGCTTTGAAGATAGAACTCCC 

TGGGACACTACTCTGATGTTGGACCAACCTGTGCCAGCTCCCATTTGGACCGCACTGTCTCTGCTAGTTAACTCTACATCTTACAG 

AATGCAGCTGTCTGCATACACAGCACATGGCCGTACACAGCACAGCTTCCTCTCAGGAACCTCTTCAGTTTTTGAAACAGGAAGAG 

AATGGGGTATGCAAACTCAGAAGTGAATGTTTTAAAGTGTCTCCATAGCTATTGCTAGTAGCTTTCACACAACCATGATGATCTAG 

ctaaaccactgagcagttatccaaatggcagccaacttaggatggtgcacagggaggacagatcttctggaaattttaattgagga 

TAAATTACCACCCTGTGGTGTAAGCATCTTTGCGCTAGATTCATTTTAATAAAAGAAATGCAGATCCCTTATTCCTAGCTGGAGTT 

ATTGCTCTGAAAGCCAACGTACAACAATCTTAATCTTCAGCATGGTGTGAAACAGCTAATCCCTTCTGTTCTTCTCTTCCCCCTGG 

GAAGATTATGTCTTTTGTTTTCAAAArrAAATGCTAGCATTCTGTATTGGAAAGAAAAGTCAGACTCCTGAGAATCAAGGGGCACA 

TGTGAGGTTCTTACCCAGTTATTTCACCCTCTGGCCATTTAGTACTGGGGGCAATTGAGGTGATCCAGTGAGCAGAGGAGCCCAAA 

GGATGTACCTAGCAGTGCATAACACTTAATAGATAAATTTATTTAATATTAGTTTACAAATTATGGAGGCTTTTTTACATTTGGGA 

GACAGAAATGTTAGAAATGGATTTAGGTTAGTGGAAGAATGTATGGCTGGCAGTACACTCAGTGCTTATAGTAAAGAACCATTGTT 

GGTGAGCTTTATGTGTGCAGGGCTTTCTTATGAGGGTCTTGAGTGCTACCAGAGGGAGAGTCTGGTTTTTACCCTGATAAGTTCTC 

TGTTCTCTGCCAGATTGCCCTACAACGTTAAATGTACAGGTAGCAAGCGCTAAGTGGATTCAGTGAGTTTGGTTTGGTTTGGTTTG 

GTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTTTAAAAAAGCACATGAATTGAAAGGAA 

TAGTGTTAGGGAGGGTTGGTGATAAATTGGTGGGGAGGAAAAGGGGGCATCTTTGATCAAAATGTATTGTATATGTATATGAAATT 

CTCAAACAGCTTTTAAAGTTGTCCAAAAACCAAAAACAACCCTAACAGTAGAATTAATGTAGAAATTACAGTATCACATTCAGCAA 

AATATAAATGAAATAAAACAAAAATAAATTATGTGAAACTACATACAACAACCAGAATGTATCATACAACAAGGTAGAATGACAGA 

AACTGGATACGCACATTCATTAAATGCTTATGATGCGATTCTATTACAGGAAGTTGGGAAGTACTGTTGGGCATGGGGTAGAGATC 

AGGAGGAGGCACTGGTTGGATTTCTGGGCTACTCTTTGTGATCTTTTGCAACTTAGGTGGAAGCATAGAGCTATTCACTTGATGAT 
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aacttattgcaaaatacctaagatttattcttcttcaagtaagtcttaaattgtctttgtccatcaaagacaaggtttataagagc 
taaaaagatccttagacattctgccgagcttactgggaacaattctagggttaaggagactgagtcaaatagagagaccacagtga 
caaaagaaaaaaaaaagcagcatggagaagaaaactggaagtatctcctagcaccaaaggatggaaacaaatcccacatcatggga 
gagttaagccttccttcagacttttataattgataatctcagtggtgggtgggccaaagcatgcagagaagtataagcagaaagga 
5 ctacatcagaaaagctaacatcaggcagtgatctggtgagagttcagatctgtcctatttacctcttgaaggtaatactgtctcct 

attatttgggatgctttccacaatgtggatgggagggaatactgtaggccattggaccctgcctagttttccatctaggaaggagt 
cattctaggttcccaaaagaatgagccggactatagattgcaaactcagctgttgacctcaatggaagagggttggtttaatggag 
gacagcaataaagaggggcttctggaaggagtgggtctaagtaggaccactgttgatgcacaaggcatacctaggggaaaatggtt 
agtttt cttggcat 

10 

MOUSE SEQUENCE - mRNA 

atgtcatctgcacttgcttacatgctgcttgtcctcagcatcagcctcctgaatggacagtcaccacctggaaaacctgaaatcca 
caaatgtcgttcccctgacaaggaaacattcacctgctggtggaatcctgggtcagatggaggactccccaccaattattcattga 
catacagcaaagaaggagagaaaaacacctatgaatgtccagactacaaaaccagtggccccaattcctgtttctttagcaagcag 
15 tacacttccatatggaaaatatacatcatcacagtaaatgccacgaacgaaatgggaagcagtacctcggatccactttatgtgga 

tgtgacttacattgttgaaccagagcctcctcggaacctgactttagaagtgaaacaactaaaagacaaaaaaacatatctgtggg 
taaaatggttgccacctaccataactgatgtaaaaactggttggtttacaatggaatatgaaattcgattaaagtctgaagaagca 
gatgagtgggagatccacttcacaggtcatcaaacacaatttaaggtttttgacttatatccaggacaaaagtatcttgtccagac 
tcgctgcaagccagaccatggatactggagtagatggggccaggagaaatctattgaaataccaaatgacttcaccttgaaagaca 
2 0 caactgtgtggatcattgtggccgttctctctgctgtcatctgtttgattatggtctgggcagtggctttgaagggttatagcatg 

atgacctgcatctttccaccagttccggggccaaaaataaaaggatttgatactcatctgctagagaagggcaagtctgaagaact 
gctgagtgccttggggtgccaagactttccccccacttctgactgtgaggacttgctggtggagttcttggaagtggatgacaatg 
aggacgagcggctaatgccatcccattccaaagagtatccgggtcaaggtgttaaacccacacacctagatcctgacagtgactct 
ggtcatggaagctatgacagccattctcttttgtctgaaaagtgtgaggagccccaggcctacccccctgcgttccacatccctga 

2 5 gatcactgagaagccagagaatcctgaggcaaatattcctcccaccccaaatccccaaaataacacccccaattgtcatacagata 

catccaaatctacaacatggcctttaccacctggccaacacacgcgcagatctccttaccacagcattgccgatgtgtgcaagcta 

gctggaagtcctggagatacactggactctttcttggacaaagcagaggaaaatgttctaaagttgtctgaagatgctggagagga 

agaagtggctgtgcaagaaggggccaaaagcttcccttctgacaaacaaaacacatcttggccaccactccaggagaaaggcccca 

ttgtctatgctaaacccccagattacgtggagattcacaaagtcaacaaagacggagtgctatcattactccccaagcagagagaa 

3 0 aaccaccagacagaaaaccctggggttcctgaaaccagtaaggagtatgccaaggtatctggggtcacggataacaacatcctggt 

gttagtgccagactcacgagcccagaacacagcgttgttcgaggaatcagccaagaaggttccaccatcgcttgaacagaaccaat 

ctgagaaagatctggccagctttactgcaacctcaagcaactgcagactccaactgggcaggctggattacctggatcctacgtgc 

TTCATGCACTCCTTTCACTGAGAGC 
35 MOUSE SEQUENCE - CODING 

atgtcatctgcacttgcttacatgctgcttgtcctcagcatcagcctcctgaatggacagtcaccacctggaaaacctgaaatcca 
caaatgtcgttcccctgacaaggaaacattcacctgctggtggaatcctgggtcagatggaggactccccaccaattattcattga 
catacagcaaagaaggagagaaaaacacctatgaatgtccagactacaaaaccagtggccccaattcctgtttctttagcaagcag 
tacacttccatatggaaaatatacatcatcacagtaaatgccacgaacgaaatgggaagcagtacctcggatccactttatgtgga 
40 tgtgacttacattgttgaaccagagcctcctcggaacctgactttagaagtgaaacaactaaaagacaaaaaaacatatctgtggg 

taaaatggttgccacctaccataactgatgtaaaaactggttggtttacaatggaatatgaaattcgattaaagtctgaagaagca 
gatgagtgggagatccacttcacaggtcatcaaacacaatttaaggtttttgacttatatccaggacaaaagtatcttgtccagac 
tcgctgcaagccagaccatggatactggagtagatggggccaggagaaatctattgaaataccaaatgacttcaccttgaaagaca 
caactgtgtggatcattgtggccgttctctctgctgtcatctgtttgattatggtctgggcagtggctttgaagggttatagcatg 

4 5 atgacctgcatctttccaccagttccggggccaaaaataaaaggatttgatactcatctgctagagaagggcaagtctgaagaact 

gctgagtgccttggggtgccaagactttccccccacttctgactgtgaggacttgctggtggagttcttggaagtggatgacaatg 

aggacgagcggctaatgccatcccattccaaagagtatccgggtcaaggtgttaaacccacacacctagatcctgacagtgactct 

ggtcatggaagctatgacagccattctcttttgtctgaaaagtgtgaggagccccaggcctacccccctgcgttccacatccctga 

gatcactgagaagccagagaatcctgaggcaaatattcctcccaccccaaatccccaaaataacacccccaattgtcatacagata 

5 0 catccaaatctacaacatggcctttaccacctggccaacacacgcgcagatctccttaccacagcattgccgatgtgtgcaag cta 

gctggaagtcctggagatacactggactctttcttggacaaagcagaggaaaatgttctaaagttgtctgaagatgctggagagga 
agaagtggctgtgcaagaaggggccaaaagcttcccttctgacaaacaaaacacatcttggccaccactccaggagaaaggcccca 
ttgtctatgctaaacccccagattacgtggagattcacaaagtcaacaaagacggagtgctatcattactccccaagcagagagaa 
aaccaccagacagaaaaccctggggttcctgaaaccagtaaggagtatgccaaggtatctggggtcacggataacaacatcctggt 
55 gttagtgccagactcacgagcccagaacacagcgttgttcgaggaatcagccaagaaggttccaccatcgcttgaacagaaccaat 

ctgagaaagatctggccagctttactgcaacctcaagcaactgcagactccaactgggcaggctggattacctggatcctacgtgc 
ttcatgcactcctttcactga 

HUMAN SEQUENCE - GENOMIC 

60 cttccccagggacacatattgaataggcctgcaatggggccttggaatttgcattttaatggccacctcatgttattctgatgcac 

agctatgtttgagaattatggctctaaagcaaagctctccaagaaagaagtacatacctaggtatacaagatgatccagtgagttg 
aagtatgaaaataatatagtagttatttggggtattttttctaagaaagaaactaatctttactggtatttagattgacaatagtg 

CCTTCACTGAG TTCTCAAATTAGCT CAAC ACAAGTTCTGGAAACTACACAAGATAAT CT CCAGAAT CAAAAAG AGTT CAG CAAAC A 
CACGGGGGTTG CCATGGTACCT CCACTG cttg attgccattt ATGTGCTACAGG ttttcatcaatg cagtttatttt ataaaagca 
65 agacctttagaatatgcaacttgacaaaatagggagtgagtatgaaaatgtctggtaccacacagaagtttcttgtttaattcatg 

acg aagtagtaaaaaagttgttgg attt aaaaatg agtt gt c catttcctttt acaaaacgataattgttcccaaag tgt aaat ct 
caaatgcatgatgctgagtgaaag aatg ctacatactgt acaattct acttacatggcag cctg gaaaag ggaaact ataaggata 
gagaacagattaatggttgccaggggacagggtagggacagggtttggctacgcagaagcatgagcgtattttgaggggccgggct 
gcggggcggtggggtgtgcgggagtaatgaaaccattctacatctacattgtgatggttatgtgactttttgcatttgtcaaagct 
7 0 cctagagatatacactaatgagtatgaattttatagcaagttacaccctaaaaacattcacttaaaaaaaagtaagttttgctgaa 

caaaaagaaaatttctaccacctttcatgcagtatatttttcagccataataggtgtaaaactaaaaactgaaaataaactaaact 

T AG AACC AGATCTG CAT ATCACTGTGTCTCAAAGTG TTAAG C CAACATCTTTTTTTTTTAAAAAAAG CAT ACTT AAT CACATTATT 
ctcattaaaattttgataattaataatttcagaactaaatggtttataccattaaaaataaaattatttatttattattttaaata 
attttgacttttattttagattcgggagtacgtgtgcaggtttgttacatggatgtattgcatgacactgaggtttggggtatgaa 
75 tgatcacgtcatccaatgagcgcagtaccgaataggtagttttcagtccttgccccgctccttcccttcccttctagaattcctca 
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ttgtctattgttcctatctttacgtccatgcatactcaaagtttagctcccacttataatagagaacatgaggtatttggttttct 

GTTCCTGCATTAATTTGCTTAGGATAATGGCCTCCAGCTGCATCCATCTTACTGCCAAGTACATGATTTGGGGTTTTTATGGCTGT 

gtagtattccatggtcaaatttttgtttcatcttatttcattcttttaaaatttctactttcattcatttataatacagtagtaca 

tatatataatttatgactaaaaatacatatgtatttggaaaggcatgctaaaaatgattttactgctaagatgataaacagaaaac 

tttggaggtcacttctctagaaaataactcttcaaaatttaatgtacgtaggaactacctagggatcttgttaaaatataaagtct 

gatgcagcaggaagtctctcaccagatcaaatgctggcaccttgatcttggacttcccagtctccaggactgtgagaaataaattt 

atgttctttataaattaaagaaaaaatacaaagtctgattcacaaagtagggatggggtctgagatcttgcatttctaataagatt 

atgattaatctaataagttgaaatcatttgttttggtttaaactaattaccaagtcaattcattctaataccttccgggttcactc 

atagactaggcctagggttaaaatgataattagtatgatgccagtgcacctggccctaagactatactttgaatagcaggactcag 

ACCACAGTAGCCCGAAGACATCTATGCAGCTATTATAGAGACTAACAACTGCTGCATTTGATTCAGCAGACTCAGTTrTCCCTCTT 

TGGGTTTGGGAGACATGAATTCTTATCAGTCAATAGGCCAGCTCTCTTAGCATCTTCCCATGGAGCAAATGATTCCCATTCCCATG 

CTCATAAAAGCTGATTTTACTTAGGTCACTGCTTATCCACCAGCGTGGGTTTCCTTAGAAGGAAGGACACATTGTCTAATAATAGC 

agtgccttatatttacacatggtttataattaaccaaatgtcaactcatatcagcctcacaatgacctttggaggtagaacaaagc 

agatgtattataaacccatttgcaagtgctacatgacagaagcaagcacagtgctttctttcagagttggagtgatcaggcaaagc 

tttaagaagaaagtaccatggagtctgaagatcaagaatgggtaaggtttttagatgaagggtgggaaataacattccaagaagag 

aggatggattcaaacacactgtagatatgtattgagctactactactctaaagcccaatgaaatcagcaggagtaaagatgttcta 

actttattctgtgggaagtagatgccattaaaaatttttaattcagggactaatgtaatcaagtttaccatgaaagcatttgagtt 

TGATGTAG G CAAGACTGG TG AAG ATGAGTCC AG CCAGGGGGG CTAT TG AAG AGGAAG AAGTAAAAAATG ATG AAGG CACAAATTG A 

ggcaataacagtggaagggacaaaaatatttaaggacttcattccttttttttttttttattatactttaagttttagggtacatg 
tgcacattgtgcaggttagttacatatgtatacatgtgccatgctggtgcgctgcacccactaactcgtcatctagcattaagtat 
atctcccgatgctatccctcccccctccccccaccccacaacagtccccagagtgtgatattccccttcctgtgtccatgtgatct 
cattgttcagttcccacctatgagtgagaatatgcggtgtttggttttttgttcttgcgatagtttactgagaatgatgatttcca 
atttcatccatgtccctacaaaggacatgaactcatcattttttatggctgcatagtattccatggtgtatatgtgccacattttc 
ttaatccagaaggacttcattcctaattggatgtagagtgtaacagagagaacactgacagttgaagccataaaaaaaaaataata 
agcttttatatctcaaggcccataaacaagtgcatgccctttgacctagttgggcctcacctggtgttttagacaaaggaaattaa 
ttcccaaaggcaact T £ I ttttctacacttcccataagtatgtttattacagcattatttataagagtaaaaatttgggaacaatc 
taaatgttcataatatagaatgattacataaattattgtgcaaaaagattataatgataagattacattaaaaaattgaaggatac 
ttttaaaaagatataaatagatatatttcctggatgggaagaattaatgccctaacaatatcaatttttctcaaattaatatataa 
atgtaatgtaatgccaaaaaaagattttgaattgaacaaattgaccctaaaattttatgaaaaaataaatatagtggacttatcaa 

GACAATTTCAAAAGGAAAGTGACAGTGTGCTTTGCACTAACAGGTATTGTACTGTTTTTACAGrTACAGTAAACAAAAGTCTATAT 

TTTTGGCATATAAATAGGCATCTCAAAGAAACAGAGTAGTGTCCCGAATTCATATAAATATATATCAAAATGTAACACATGATATG 

TGACACTAGAAATCAGTGGAGAAATTATGAATTTTTCTATAAGGGGTAAAATTAAAAATAAAATTCAGGAGAAAATTAACTGTCTA 

ccttatgtaatagttaaagatctattaaaaaaaaaacaatttaacagagttaattgcaaagaagcaatacaaaaaacccaaaagct 

gtaacagaaaataattgacagatttgagtacatgaaaattaaaaacttttgtgcaatgaaacagtccataaacaatatcaaaggaa 

gcctgacaggcacaaatgtttgctatacattgaacaaagtgttagtatgtttaataataaaagagatgccaaaaattaattttaaa 

AAATATGGAGGCCAGGCACGGTGGCTCACGCCTGTAATCCCAGCACrTTGGGAGGCTGAGGTTGGTGGATCATGAGGTCAGGAGAT 

tgagaccatcctggctaacacggtgaaaccccgtctctactaaaaatacaaaaaattagccgggtgtggtggcaggcgcctgtagt 
cccagctactcaggaggctgaggcaggagaatagcgtgaacctgggaggcagagcttgcagtgagccgagattgcaccactgcact 
ccagcctgggcaacagtgcaagattccatctgagaaaaaaaatatatatatatacgggccaggtgtggtggctcacaactgtaatc 
ccagcactttgggaggccgaggtgggcgaatcaggaggtcaggagttcaagaccagccaggccaacatgtgaaaccctgtctctat 
taaaaacagaaagaaatgctggtcgtggtggtgggcacctgtaatcccagctgctcaggaggctgaggcaggaaaattgcttgaac 
ctggaaagtggagattgcagtgaaccgagatcatgccactgcactccagcccaggtgacagtgcaagactccatctcaaaagaaaa 
acaggcat aag attgaacag ccacaacataag ag aaaaagt caaaatataat aag cacatgaactcaaccttgaaggcaat cagaa 

cactgtgaattagaacaacaatgagctatcatattttgcttatcagactagcaagataagattgataaagtccagtgctagcaaaa 

atgtgagtaaacatccttggtaagagtggacactgaaacatttgtggataaaaattggaggtatatatgaaaatttaaaatgttcc 

taccctgtggctcagtaatctcatttctagggctttctccaacaacatatttggagagcaatttggtagctatcaaaattttaatg 

TTCA'rrCTCTTTGAGCCAACCAAGTCATTTATTTTTTATTTTATTTATTTATTTATTTATCTATTTATTTTTTTGAGACACAGTCT 

CAATCTGTTGCCCATGCTGGAGTGCCATGGCACTATCTCGGCTCCCTGCAACCTCTGCCTCCCAGGTTCAAGCGATCCTCTGGCCT 

CAGCCTCCCTAGCAGCTGGGACTACAGGCGTGCACCACCACTCCTGGCTAATTTTTGTATrTTTAGTAGAGAGAGGGTTTCACCAT 

GTTGGGCAAGCTGGTGTGGAACTCCTGACCTCAGGTGATCTGCCTGCCTTGGCCTTCCAAAGTGTTGGGATTACAGGCAGACGCGA 

GCCAACCTGCCTGCCAATCAGGCCATTCTAAGTATCTATCCTAAAGTCCATGCAAAGACAATCCTAGCAGCACTTCTTAAAATAAA 

aagctggaattactaaagacctaacaatggaagaatggtagaatatattacaaactatgtaaccattaaaaaaaaatggagtaaat 

ctatacatagttacctggaatatgtgatttcattaagtttaaaaaagaaaagtcacagaaattattgcattttgaatttttaaaat 

ATTTGCATGTGCATACAGAG ACATGACTAT ATACACATGT AAAAAAGGAGGCAACCAC CAATACGT CAATGGTGGTT ACCTCTGAG 
ACAGGATTAGATGAAGGAAGGAGGATGTGTGATTTGGAAGTACTATATTTTACTGTATAGATAAAGATGTAGATTTCTTTTTAACA 

gtgctaggatttggggtagttttttaatctttggatatttttagcagttttctattttttttctaaagaaagaaacatagttctcc 

CACATATGGACATGCCATTCTTCTGAGGATGCTTAAGTTGACCCCAGGAGGAGCCCTAGCTGCTGTTCCCCATTAGAGGCCCCTTT 

tcagcaggaagtagccagaaagagtccttgcccaaaaccccctaacagcagttagtgtgatatcgccacagggaggaatgtggcat 

GAGTTAT C AAG AAATT ATTTTAGG C AGAT AGAG AGTAAAAGGGGTCCTTGGGAAG TTT TC ATTTTTT AAAG TATCTC CAGAAAAG T 

TTCTTGTAAAACCCCGGCTTTTAGAGCCAGGCGGGCAACCTTTGATATGCAAACCTAGGCCATTAGAAACTGGGTTCACCCAAACA 
TGCCGATTCCAGGGACCTTCTTGCCCTTGCCCCACATGTTCCTGGCAACATGGCCGCCCCCACATATCCCTATTTGTGTAGAACAT 
CATGGCGCCCCGCATTTGCATATTAAAAGGCTAGAGTGGGAGGGCCAGCTCTTTCATGGGCTACGTGAATTACGTGCCTAGTCAAA 
CCAATCCCCTGAGCCCTAGGCAAATCAAACACCGCCTCCTCCAGCCTCTGCTTATATACCTGGCTGGTATCCGCAGCAAGTGGGGA 
CTTACTCTTTTGGCTTTGGAGCGCCCCCCTCCCTCTGTCTCTGTACAGGGAAGCTTCTTCTTTCTTCCTTCTCCCTTTCCTTCTTG 
ACCCTTCTTG C CTATTAACCTCTCCACTCCTT AAAACCAAAAAAAAAAAAAAAAAAAAG AAATGTGGT T CTCAAAGAAG A CAAATG 
AAGTAGCAATGATAAAACTCCTTCCCTATTTGAGAAGGAGGAGAGAGAAAAGGAGCCACGGCAGAAACCAACAGAGGAATGCCACA 
GACAGAGGGGAGGCTCCCGCCAGAGGATGGCAGAGGCCTGGAAGCCAAGGCGTGAGAACTTCAAGAGGAGGAAGTGAACCGAAGCC 
CAGTGCTGCAGAGAGGCCTGGAGGGCCCTCCCAGAGAGCAGCCAGTGAGTGGTAGTGATGAAAGCCAGGTGCAAAGAATTCAAGGG 
AGCCATTTTCCACCCTGCCTGTGCATTTTTGTAAAAACAGAGAAGTCAGAGCCCCATTCTAAACCTCCTGCATTAGAAGCTCTGCA 
AGTGACACCCAGACACAGTACATTTTAAACACTCAGGTGATTCTTGTTCACAGCCAAGGTTGAGAACCAGTGAGTTAAGGCACTGA 
GAGGGAAGTAAGTAAGGAAAGCTGGTGTGCGTAAGTCATTCTTTCACTAAGTTTGGCAGGTAAAGAAATGAGTGAATTAAACTGTA 
AAGCCATCAAAAGGGTCAAAGAAGATGTAGAAGTTGTAGGTTGAGATAAAGAAGCCTATGGGGCAGAAAAGATTAAATATGC^GA 

AAGGTAG AGG AAAGGGGAAGG AAAGAAAGG AACTT GATGTTTCTAGACTTTGTTAGATGG CACACATTTTACATATG CCATCACC A 

TTATTATTCATTTGACTGGATTTTTGAGGCACATGCTACTGTGTCCAATTTACAGTGAGAAACCAAGAATAGCAAGGACCTAACCC 

AGTGCCAGTGCTGGGCTCTTCCTCTGCATCAGGCTGAGAAGCAAGGTCTTGGAGGAAGTAAACGGATATGGAGTCCAGGACTCAGG 
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TAGGGAGTCAGCTTGCAAAGGACGAACACGTCCGCTAAGACAGAGATGCAGAAATGAACTAGAGGAGGACATCAGTAAAGAAGCTG 

TGAAGCTGGAGCACATCAGTGCATAGAGAGAAGGAGATAGTCAAAGAACCACTGTGGGGCAGAAAAGGAAAATATAGTGGCTCACT 

GCGGATTTCATCATCTCAGGAAAGCTGGGGCAAGGTAACTCACTGACAATGAGTACCCGTGGCTTTGTGACAGTGCCTGTGTGCTA 

CACAACAGAGCAGAAAGCCAGCCCTGCCCTTCTTACCAGTGAGGTATGGATTAGCCACGCAACGACCAGTCTGTAAGCCAGGAGTA 

CAGACGAGCCAAGCTGCCTGCAGCTGAGTGGGAACCACAAGGAGGAAAAGCCAAGTCCCTGCCTTCTAAGAGCTGACAGTCTGGAG 

ttacccagagtgatcttctatttcactaactgttaaaatagtctgattagaacaactattgtagaattgagtgaccctttgctttg 

caaaggtcatatagaaatattctgccactgaggatctcatgtcgcccagtggttctgaaaataaatagaagttgcgtaccttcatg 

gacacccatgaatgaaagtaaatataccctaatcatcacaggaagcatgtgcggtctgcacgtgaaagatgcatctcccatcagct 

aacagaaccaggtggagtctatgttttaataaggacgtgttattgatcgggaagtattaggttattatgcctaggtagttgcttct 

gggattccagtccaaaaggatcaccaaagcatcatgggattttcaatggcttcctgtggcttggcaaatgctcactgctaactgtg 

atttcccagttatccagagtagcagtcaaatcaaaggggaaagcctcatgtttcaataacttaaaacaaaacaaaaaaaaaaacgg 

ccaggcgcagtggctcacgcctgtaatcccagcacttcaggaggccaaggtgggtggatcatgaggtcaggaaatcaagaccatcc 

tggctaacagggtgaaacctcatctctactaaaaatacaaaaaactagccggacatggtggcacgcgcctgtagtcccacctactc 

gggaggctgaagcaggacaattgcttgaatccaggaggcagaggttccagtgagccgagatggggtcactgcaatccagcctgagc 

gacagagcgagactctgtctcaaaaaaacaaacaaaaacaaacaaaaaaaaaaactcagtaaccttggtttaaagtatttccttgg 

tggccctctgggttgtgtaacaatcggatgcattaattattatggcatcaaatgacaccagcaacatacatagtcagaaataacta 

tttgattcaggcaggtgctattatttgtttcagcactgttaaatgtggggtttttgtttttgcaagagaaaaggcggttgtgtgtg 

gtttcaagaagaagaaaagtcagaacaacatgcagcccattagaaaagataaattctttatttgtggaaaacaacagaagtggggc 

tatttaggcaccgccaatgtttattatattcatatggcagagaataaacacagcacactagaagtttgcgctttgggtattaaaaa 

AAAAAAAAAGCAAAACCTTCTTAGGTCACTGACTATCTTCTTTTGCTCCTTTCTATCTGACTCCTCAGGCAAGGTGCAATTCAAAT 

CCCTGGAGAACCTCTCAAATATAGCTGCTGTTCAATGTTACTCAGAAATAAGGAAAGAAATTTGACACGGAGACACTCCACATCTT 

ggctgcctggaaaaatatcatctttgaggtcattcaactcactaagtcatttttattattgttttgtctgtctattttctggtaca 
gtctcaatgaaagatatgtggccctaatcatgcaaaaccgatctggggggaatcagttgtttcttcaggtcttcgcaggattccag 
ctcccccaactacctccgtcgccttct aaaactg g cagg ctctgg acgttttgcatgctg aag aaaatcactgttttg cctccag c 
aaggaacataaatgttgcaacactgactcctcctctcatgaagaaagagtgaacaagtgcaccgagttgagcttcttctcacagag 
ccaccgggctggggaccggggagcggaggctgaaatccccagacgccggttttctgggctgggctttctgccttactcactccttc 
tccctctttctggattttaccgaccgttcgcgaaacagctttccacacaatggagcttcatgtcctcgtgcaggaagtactcatcg 
actgatgtggcagactttgctccctggcaaaagtgagtacccatggcgagctgaggccgcctccgacggcgcgcggcaggggctgc 
gcgggcggccgctctccgggatgcgggttcgaggcccgcgtgctgaaggggagagcggggccaccggcgcgggctcctggagagaa 
cgccagccaggagccagagtcggcagccggcggggaagcccgggatccgcccgcctcccgcccggatgtcccttctcagaggggct 
aaaaaatactcttaaggtgctttgcctccaccactgcccccaaccccagcttttacaaactgcactcggctcgcattcgcctttgt 
caaaggcatcttcacctgtatccttgagcatgagtttcggcgttgattgtgggattctcagaatgcaaattatttgcgtcaaaata 
aaaagaaaagaaaaaaagagcggggagggggaaggggcgcagacaggtgatgtgatgaaagccggactcgagactctcccatcagc 
agcagccgccgccgcagcagcctcgcgggcatccggcggggaaagtttagggttagcaatgctgacctgaaaggtgttgctcctcc 
caaaagtcagcgggggtaggggcagatgagcagcctccgggccagaagccggagctggacggaggcacctaggcagaggaattgca 
gcccgggaggaagctggaaggagagcccgctggagaagggaggagggaagggaagaggagttggttaaagtcaggcaaactcaggt 
aactggagggccggcccgagtgctacggcaggggaaggcaagggctggagttctggctctttgagtagaaaactatccttttagtg 
acctctacctgtatcctggggaagcaacccacactgccctgaaaacaagcaacgtaggggattctatgactggacttgaaaatggt 
tgcaaaacattattattagtctggagggatcactttgtcttcatttgtcaagttgaccgggcaagatttcccacctgaaatcgtgc 
ttcacttgaccagggaagtgctgctaatcccaatcctgaccatcagctgtgcaaacttgggcaagaaacttaccctctctgggctt 
cgattttttttctgcaaagtttagggaattaattaattatatatatatattatagaaatatatataatatatatataaatgtttaa 
tgaggtggaagtgctgaatagtgcaagagaggagcagatgaaaatattaatttcagtggttcttaaaaattaggggtgataggtcc 
ttttgagaattagctgtgagtcctcttcctgggggaaaatgcatatggcatgtacataaaattttacatgcaatccctgagggttt 
gtggatactccctgaaagccatgcctgaatcccaggtgacaatcccttattcctcctcctgtatcaagaccacccagccaactcct 
tgctgctggttgggctgactgtgggagtaatccacagccttcttgggggtctggagtcagccacgctgctgaaggagacagctccc 
ctgtcatgggtgagctccccacatgctctctccagagctctaccagcctctgactccaggggacccctcctcacaaccctttttaa 
tgactctcctaaggcgacagtccttacccctagaattttcagtcccaccaaccctggagagccatctaaagaggatcgctgtctga 
atcagagtgctcttcaggtcacctagctggatgggagggaggccaaggctttgtttggaaatgaagcagtctttgctccctgaggc 
atagtatgagtaggcagccatattcttttgaacctctgtactttgcctttagaggactaaggactcacatctctggggaccctggg 
tgttccactagcagtgccagcaaggcacatcagaaaacacacagggctttggagctcaacagactgggcttcagatcttgactccc 

gcatggttgttgggagaatggaaatactatgaatcatgcctagcccatagtcaatgataaactttttcttaatattaatgtggcac 

cataaataagtgttcaatagtctcatgcttttaagaacagcttactctctctctcctatggggcttacattagtagaagaatgagt 

aaaattagttctggtctagttatgcacaaaaaggagtggtggcctcagaatacagagtcagactggctgttcgaattgtgcagtgt 

caaggagagcactatgtattgccggcaagtaaagtatgtccagaccggcgtggatacttgacctgtctctcagttctcttttgacc 

cataatcttgagtacaaaacagctagtgctgtgcctgcagctaaaaacagccaggcatggaaagaagtgttgtggctgggtccatc 

ttcagaaactgtagagagaaatatctccattgtcatctttcacagtttggcacagatgtagccaactcagcatgtactctctctcc 

atggggtcctggtgcctccattgcaagtggtcagatgatgtagcaatgaaagaaggaaacatcggaaacttaaaaggaaattggat 

atccacagagtagccaaagatctatcagtatactttggtgaggtattcctgcatgcaaagatagcaatattcatgcctactattta 

ctgagcctttaagatgtgctaagcactttcacacattgcctcaattaattctcatagcaagattgcagagtatgagttatcattta 

aagctttaccagtaaagaaactgaaacatggaaatgtacatacaccccccaaccccacaccccacatccgcctagctcaggaaagg 

cagaaccaggatccaagcccaggtctgtctgactttggcacccactctttttccactacccagtgctcccaagctccccaatatca 

ggcacttgcatcagccaaccggattaagattcttctaaaaggcaggaatagccaaatctagtgggtgcttttaagtggtgtgaaca 

tgtgcttggcttgtgatacatattaacgggtagcaacaacaagatcacctatgggaggataatattcctgacccttcccaagccca 

gccattagactcaagattggcaatatccaacattagcaggtgaggctggcgctctgtcactgacttccttggtaatccttttagtt 

aaacagagctctggaatgttcattctctaccacctttagaatcagaacaccacttacctttacctccctgtgctgagcacgttttc 

attcatttattcgacaagcatttgctgagctctgttttgtgctgggcacttgatgacacagtggggaatgagacacacaggatccc 

agcccttgtggagcttctatgccagagagagtgacagaaaacagtcgggtgaacaaatacataaataaaatcatttcagatactga 

taaatgctatgaagaaaatagaggctgaaggctacagagggacagggcgtgggagcaactttcaacagggaagtcagagaagactg 

ccatacaaaggatacccttgaacttaaacccgcattttcaaaaagggagccagccctgtgaaagtctagggaaagggctaccttag 

cagaactctcaagagaaagttcttaaattggagtaaatgaagcagtaaagcttaaagtctgaagatgggccctttagaagttgact 

tgtatatagggggaattattatttgaatgcctactatactattctaagctgtgctgtatactctgtttatcttcccaatgatctgg 

tgagttagctatttttgtttttattttacagttgaagaaaccaagagtcatcaaggttaaggagctagtccaaggttatggagcta 

gtccaaggttatgaagctggtatttgaatcccttagtctatttcactccaaagcccacaactacttgctaacacagcatgtgggct 

ttgagataatgtcttttggagaaagtaaggaagccgatagaaggagaatatcaaaagtaaattaagtagctgaatgctgacaacga 
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tttgtatttgatgtcccaaattccagttagtgcacctacaactgaactgtccaatacagtagccactagccacatgtgcctattga 

GCACTTGAAATGTGGCTATTTCATATTGAGATGTACTGTAAATGTACAACGCACCCCAGATTTTTAAGACCTAGTATTCCCCCAAA 

AAAGTAAACTGTCTTGGCCAGGTGTGGTGGCTCATGCCTGTAATCCAAGCACTTTAGGAGGCCAAGGCGGGTGGATTGCCTGAGCT 

CAGGAATTCGAGACCAGCCTGGGGAACACGGTGAAACCCCGTCTCTATTAAAAATGCAAAAATTAGGCAGGCATGGTGGTGGGTGC 

CTGCAATCCCAGCTACTTGGGAGGCTGAGGCAGGAAAGTCTCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCAAGATTGCGCCA 

TTGCACTCCAGCCTGGGTGAAAGAGTGAGACTCCGTCTCAAACAAAAACAAAAACAAAAGTAAACTGTCTCAATTTTTATATTGAT 

TGTGTGTTGAAATGATAATATTTTAGGTATACTAGTTTAAATAAAATATATTAAAATTAATTTAACCTTTTTCCTTTAATGTGGCT 

taatagaaatgtttaaattacatatgtgactcacatgatatttccgttgaacagcactgatctagactaataagttgacaaataca 

tgataggacctttttcccccttcttccaaacgtgacttcttcctctgttcttgtgtcaggctccttctcatctgcccccatattca 

gttatttggtgaagcacgagagaaaagaggtccctcttccttctcccccaccctcatgctgctggttagcaggtgatcatttgaag 

tccactataccatgtcactttgggatctgataaaatagactcagtgattatattcatcaccaagaccaatcctctcactcaggtaa 

atctcaagaggctttcaaacgtcctacaatgaaagggtcattttaaatctggatttaaagttttacctttaaatcacttcctagta 

cattgtctttgtagttttgggcactttgtaaaatcagacgaggagacaactagagcttcatgtttttgtgcaaagctcattaaata 

agtaatctcatgcagtaataaatgtttctccctgtcctcttgcttaaaacagcatgaacaaaaagtagtcccagttgccagaaggg 

ctactccaggggcatcacaaaagaccacctttggtttctttcttttgtccactagctaaagtggccctcaaatatgtcaatgaaat 

aaagatatattttttttcctgcagtttcatttatttcaaaaaaaagagcagtcagattctggtattgctggagaaagcctctgaag 

agcaaagacctggattctgcttttgtgtactctactggtttgcatgttaccctctctctcccttttttcccccaactttctccctt 

ACTTC CTG TAG TAAGTTTGG TG TTGAT G AGAT AAT G C CACAAAAAATG C TAATG G TG AAATG TG C TG T AC AAAT TGGCCATGG TT A 

TGATTGATAACCTGAATACAAATGGCATCTCTAGACATGTGCCTGCAGGGAGGAGTTGCCTTTATGTAGCTGGAGCAAAACATTAT 
GTAAGATTCTCTTGGAATAACATTTGTTCATTTCCACTTGAAATCCAAATCTGGGGGAAATGGCAGTAAAGAAGCTGACAAGAATG 
AATCTTAGTGTATCTGTCACTGGTAGACTGAGTTCTTTCTCTAGTCTGTATAGGTTCCAGAGAGAGAACACCCAATTGAAAAAGGA 
CAAGCTGGTTTTATTCACTGGCCAGAAATGGAAAATGAGAGACCTCTTGCTCTAAAAAGTCACCTTCTCCCTAGCTGTGGGAAGCT 
GCAGGATTGTGATGAGTTAGATGTGGGGCGGGGAGCTATGTAAACACATGCAGGGAGAAAGTACAGAGGCACAGACACAGATAAAC 
ATGTTTCTCCATGCGTCCTATGGAGAGAAAATGGCGGCAGTTTTCTTCTAGGGATGGGGAGCCCAGCATTGTAACGCTATGTTAAT 
GACCTAAACGGAACAAGGGGTAGCCAGTTCTGGTTTGCACTGGTTTCCTGCAGGCCTCTTGTATTTGGCAAAGGATCACCAAGCTC 
CTGCG AC ATC CCAGG CC ATCTGGAGTT CTTT AAG CAAG AGTATCTATAG AT AAAG AAACTAGGG AAG AT AACAATTTAAGAAAATA 
ATGAGCTTTCCCAGCTATTTCTCTAGGGCTGCCCTGGTAATATTTCTACATCAACAGCAACACATATTTTrCAGCATTGTGTAAGC 
CAGGAAATCTATGCTAGACTCCACGGGGAAAATAGAAGAATAAAACATGGTTCTTGCTCTGGAGGAGCATAGTTCCTAGTTGGGAA 
GGTGGACAGAAACATAAAAGACCAGTAGCATGTAAAGAACATTTTCTAAGTGTTACATAAATGATGCAAACAAAGTTTTGCAATTC 
TGGAGGGCAGCATGCCCATAACCTCTAAGGTATATTAAGAAAGACAAAGTAGAAAATGGGCATTGAGGGCTGGAAGCCTAAAGACA 
CAAGGAGAGAAGGAGAGAGCCACCTCACATAAGAAAAAATGCACAGTGGTGTGGCAGTGGAAATGTAGATGGGTTCGGGGGTGCGT 
GATGTGGAAAAGAACAGTTGGCTTAATCCAGTGGCTCCAGATCTGAGCTTTACATCAGAATCACCTGAGAAGCTTTTAAAAATTAC 
AAATGCCTCAGCCCCACTCCAGAGCTTCCATTTAATTAGTTTAAGACTGGGGACTGGTCTCAGTGGTGTTTCTGATTGATTTTGTT 

ttgtttttgtttctgtctcaatttcccagaatattctaatgtgaagtcagagttgagaatcactgagcaaaaaccaagatttttat 

ATCATAGTCATGGGACATAAAATGAAAGAAGTAATCTTTTAAAGGAGATTAAATGGACAACCAAGAGTGTGACCTTTAATTTGTAG 

aaactgtatatacatgcacatttgtatgtagtcttttaaattcacagataattcctcgtggtgattctgtctacttggatgatgtg 

gctgaaagcctttgtaaccagctgcctactcttgtcctctgtgtactttgggggtgtcctatagtggatcctagctaagtggggca 

caatgggcatctcacaggagcttgtttctaccaggctttttgtaatcattgccaagggctttattatcatgcctaatagtgcccac 

agtagctattttataagcatctgcaatcttccctcacctctccaactttacaaattgagaaatggagtttaattacttgccttggg 

ccaggagactagctggtgatgaaggtgaaatgagaattctcagggaggtgaaattagaatttccagctactgaattccacatacct 

tattaaactcccaaagtgagtctacccactctcctgttggtgttagaatgttatttcttacatgaatgaatcagtgtcacagatca 

gtaggtgaagatgactggtttccctaagctgccaacactgtgattatctgagtgtcaatgacccataggcagtcacagtggtcccg 

agagccccgtccctgatgcctgggagctctcagtctagtgaagtttggccttgcatatttatagtttatccactctaacatctggg 

aagtgaagactctggttgctattccactgctcctagccccacactttacggctgttctgatttcccttctctgaagctcttgttca 

ctgaaaggatatcagctttttgctacacccctgaaaaaaagaggagaaagcccagcattttaaacagctgcttttttttttctttt 

GGATGGAGTCTTGCTCTGTCTCCAGGCTGGAGTGCAGTGGCGCGATCrCGGCTCACCGCAACCTCTGCCTCCCGGGTTCAAGCTAG 

tctcctgcctcagcctcccgagtagctgggactacaggcacgcgccaccaagcccggctaatttttgtatttttagtagagatggg 

GTTTCACCATGTTGGCCAGGATGGTCTCGATCTCTTGACCTCCTGATCTGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGC 

ATGAGCCATTGCACCCGGCCAACAGCTACATTTTAAAGAATCCTTTATATGTGTTGGGAGCTTCTGGGTTCACTGCCCACGGTGAG 

ACTAGGGGTGGGGACGGAGGTTCTTCTGAAGGACAGTGCGGGGAAAAAGCCAGAGTCTTGGCAATACAGCCTCTTTAGACAAAAAG 

ataggtcaatttgtaccattcccaaatggttgggttttcttttctctgtctcaaaatccattactgatttaaaacaatttccaaaa 

GCTTTAGCAATAGCAAAAAGCAAGCCTCTTAAACAGTGTTGCTCCACACTGATTGCACGTGAGAATCACCTAGGGAGCTTTAGAAA 
CAACTATAGACTCACTGAATCAATATTCTGGGAAGGGGCCTGGACATTCGTATTTATTTACAGTTCTCCAGGTTTATAATGTGCAT 
CCAGGGCTAAGAGCTACTACTGGTCAGCTATGATCCAAATCTTAATTACTTATTTGTATTTCTTCTTTTGCCTTGTTTTAGAGTCT 
CATGGCCCAGAAAACCATCAAACTATATTTTTGTTGAGTAGCAATTTCATCATTCTGTTCTTTAAAAAACATGATTTTGAGCATAA 
TTT AAGTTTG C TACTT CTATAGAG AGACCTCACACT C AGTAGC CT CATCACT AAAATTTTCTGTGTG C AATTT AGAAAT CACATTG 
CCAGAAGCTTGCTAATTAATTATGAGACTGAAAGATAAAGGTTAAGCTTTCCTGCCACCTATATATTAGATTTCCCAATTGCTATG 
TTAATCTTTAG TT AACCAAGACTTG CTTTCTTGTCT CAGCCATTT TAAAG CCAATTAACTCTGTTCCTGTTC ACACCCTT ATTAAA 
AATATAATTACAGCAGTAGTCTCCAGGGACTGTCATTGGGTAGGCTTTACCAAGGTAAATTAGCCAAGAAATAACTAGGCTGTGTA 
ACAC CCTC TCAG ACCCTGG AAATCATTT TGG TTG CAG AAGCTACTTAG TATCAG AGT AGG CTGG GGT ACTC ATAAATTTGG ATTTG 
GAAAAAGCCAATTCCAAGTCATCCTAAATGTGGAAGAATCTGTGATTTTGAGAATGATTCTGGAATCAGTTATCCAGGGTCCAGCC 
AAGTCTGATACACCGATCCTCAGAAGGTTGTATTAATAACAAAAAGAAACCAGGTTTTTGTATTAGATTTGATGGAAGAGGCTGGG 
GGACAGAAGGTGATGTAGCATTTTGTTTTCTGGGGTGCTGAGATTGTGGGATTAGGAGAAAATAAGAAAAAAGATTGCAGGGGAGA 
ACGATGGACAGAGGCCTCCTGTTAGTCAACTATCATGGGCATCAGAATTTCTTTATTCACTCAACTAATGTTTATGGAGGTTCTGC 
TTTGTTCCAAGGACCCATTATAGGAGCTGGAGATAGAAGGATGAAGTTCCTACTCTAGTGTAGTTTAGATTCCAGTAAGAGGAAAC 
AGATATCCACACTAAAAACAAACAATAAATAAAACCCAATAAATTAGTCAGTACTATGAAAAAAATGCAATGAACTGAAGGGAATA 
GAGTTTGCTGAAGGCTGCTTTCAATAGCTTGTACAAGTTGCACTGTCTGAGGAGGTGCCCTTCAAGCTAGCACATCAATACTAAAA 
AGAAAAGCATGCCGAGAGCTGGCAGAAAGAAGGCTTCAGGCAGAAAGAACAACAGCAAAAGTCCTAAGACTGGAAAAGGTCTGAGT 
TGTTCAGGAAACAGAAAGGAGACCATTGTGGCTGGACCCGAGGTAAGAAGCAATGAGGGAAAGGTGGGAAAAGAGCAAGGAGGGCC 
CGAGGTCATGGGATGGAGTTAGGCTGTTAAGTGCTTTGAGAGCCTAACATCCTAACTCATTGGGAGGTTTTCAGCAGGGTAGGAAC 

ATGGTTGG CATTG CCTTTGAG AG CT CTT C C CAG CTTCTGTGTGG AG AATGG CTTG AAG ACTGAAAGCAGAGGGTTTGTAGGAGGCT 

GATCGGAAGTACAAGCAAGAGGGGAGGGTGGATCATGCCAAGGTGACAGCAAGCAAGGTGGAAGAGGTGTTGGATTCAGGATGGAA 

TTTGGAGGTATGGCCAGCATGGCTTTCAGATGGAGGGGACCAGCGAAAGTGCTGGAAAACCTAGTCCTGCTCAAGATGATTGTTCC 

TGCCCTACCCTTGTTTTAGACCCCTrGTTTTGAACTAAAACAGAATAATATCTAGTGCTATTTAAAAACATTAGGAATTTTAACCT 

TAACTTGTTTAAGCAGAACAAAACAAATCCCTGCCTGGGGAGAAACTTCTGTTTGCTGCTTTTGCCTCTTAACCATAAAAATTTCA 
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tcctgtctcgtaagactattctgatggcttttgttgtttttgattactgtgcttttcgtaagtgctggaaaggtcacattcgcatt 
actagtttatctcttttctgagtgttttgacactttggctgtgtttaccaaggccttcctgctgtcagacatttacatggggcttt 
ctacagttgatcagtttctccatataagtgctaatataatcgcaagcatttagtgggcactgactgtatgcaaggccttgttttaa 
gaatttcatgttttaactcatttagtccttccagccaccctttataataaaaagtgtgtactcttattatcattttatagatgagg 
5 aaactgaggcaaaaaaagaggttaagtcatatgcccaagatcatacagctggtaagtagtaaagccaggttttgaactgaatccat 

ctgtacagctctgggttcctagtaactatgttgtgccacttttctatgtaattgaagctgccaccttcagaagtagacttgtttct 
cctgcaaaaaccccaaggtacgactaggagacactaaaactgggccgggcttccgggagttggactggtggggagatggcataatc 
tagaggctgaatgatccaacccccctccaggaaggcctcacatctaaaccacctgccatctgccaaggtgggaggataaaccaccc 
cccaccccgccgccaacagggcactggctggtgaaagttgccaataccagaggagtcttgatgaaatgccctctcttttcctcaaa 
10 ctctttctgcctactattcatagtatctgtgttgtacccacccacctgccacttatcaaagactgaagaaaccaaagttattcaac 

aagccatgaagcaaattctaattgctccccacggccatctgaggctggcctttggaaacttaaaaaaaaaaaattaaaaaaagaga 

GTCATATTAATTTATTTGTTACCACATTATTTGCTTTAAAATTCTGGTGGCTTCTTTCCAGTGTTTTATTAGTAGAAGCGAAATAA 
GCCTAGGAAACACAATATTTCATTCTGTCTTCTCTGCTTTTCACTGCATATCTACCTTCAAAAATGTCTTCTCTCAAGTTACTTGG 
TTTCTCAATAACTAGCGTGAAAGTAACAGACCTTCCTTCCTTCCTAATGATAGTAACAACAAGGGATTTACAGAATTGAAGTTTAT 
15 ATAAGGAAATGCATTAAGATTTTAACTTAAGTAAGTGAACTATTCAGCAATGGCTATAAAGACAGTAATTGTGATGATTTGTCTTC 

TATATTATATGTTTAAACTAGTTATATATTTTAATTATATAAGATGCAATTTTTTTGCTCCAGTTTCCATAGGGTAATTTTCAACA 
GAGATTAACATGCGTTCATTGGAAGTGTTGAATTTACCTAATCAAATCATCAATTTGTTTATTCAACTTTAATTTTCAAAAAAATG 
TTATTTTAAAATATTATATGATATGTGTCAGGTATTTCTTACGGTTGACTTCCAAATTTAAAACTGCAAAGAAAACAGAAATCCAT 
ACATATAGTTGCAGTAAACTATACTCAATTTTGGAAGATTGCAGTGGCAACATCAGTGAATTAAAGTTTGAAAGCTATTTCAAATC 
20 TTTGCATATTCTCCAAATAACTCAGAATCCTACAAAAAGCTAAATATTTAAAAAAATTTATCTTCAAACCAATAATGTAAGTTTCT 

TCTTTATTGGGATGATTTTGGTTAAATATTTAGCAGAAAGTAAGGGTGAATATATATTTGATATAGGTATGTCCTAAGCTAAAATC 
AAGT CATTTAAAGATCAGAG CAATTAATGG CAGTT ATGTGATC AC AGGAATCAGTCTATCTCCTCCCTCAGGGTTT GATTCAATG A 
GTTTTATTTTTCTCTTAGCAACTTTTCTTATTTTACTTTTCAAAGGACATCATTGAAACCATAATAGTGTTCATATCTGTGACTTT 
TAAATTTTTATTTATTTTTATGCATGGTTTAAAATTCATTTAGTTCATTTAAAATTCAAAGATATAAAAGAGCATTCATAAAAATG 
25 TCCCCCTCTCCTGTCCTCCAGCCTTTACAAAAATATACCATATATATTAATATGGGCTAAATACCCTTTTAAAGTTATCTCACACG 

CAAGATGCTATGACTGTGTGAAGCCGGAGCCTACAGACTATTGCTGATCCCCCAGTAGTAGTAGCAGTGACTCTTTAGTGGCCCTG 
GAGCTTCCTTTCTAAACTCAAGTGTATATTTAATGTGGCTATTTAGGGATGAACAGCAGTATTTTCAGAGAAAAGTATAGAAGAAC 

agatgaaatcacacaagatgcacacatctgggtattggtgggcatgtactttcagcagtgagtttacaaataatctagacagagtt 

AAGTATCAGGTTTAAGAGTCCTAGGATCTAAGCCTGCACGGGTTCAGTCTTCTGCAGGAACTTGGGAATGTTGGGGTTCACTTAGG 
30 CCCCCAGTGTTGGCATGTACACCCACTTTCAGGAGGCTGGAGGTATAAGTTCCTCTCTGCATTTGTCTCAGGTCATCACAGGCCTC 

AGAAGTTTCTCAACAGAAAAGGATTGCATGGGTTGGATGTCCAGAAGGATACGTGGAGTTAAACATCAGTCAGTGGAGCTAGAGGC 
TTGCTAAGACTTGGGAAGAGGATGAGGGAAGGCAAAACCTGTCACCTAAAGGGGAATTCTAGAATGTACTTACTACACTCATGACA 
TTACCCTACCACCTTCATTTATCACCTTGTGTCAAACATAGACTTCTTGGTCAAGACCACTATGCTGTAAGCTACCTGAGGGCAGG 
ACTATGACTTATTCTCCTTTGTTTACCCTGCCCCAGTGCCTAACAGTGTCTTTGGAATTGGAATGTTCAATAAGTGGGTTAAACTT 
35 TTGAAACTGAATATTTCAAATAATCACAGATAACAGATGGTTAAAAACCAAGTCCTTCTCAGCCTAACTAGTGCCAAACCAAATCA 

TTGTCCATGTCTCCTAAAGAAATGAAAGTTTTCTAATTACCTATATAGGTCTGGACTCAAAACTATAAGGCAGCACACTGTCTTTG 
GTGTTGACCTATGTCCCAGGTTGTCCATGGTCATCACACACTAATGACCACTTGTATGTATTTCATCTAGAGGATCACACAGAGTG 
GTATGCTAGGCCCAAGGAATAAGTTTACCTGCTTATTTCACTTCTCCACTGTCATCCTACTGTGTTTCAGGAAGAATTTCTTTTAC 
CTCTGCTTACTCTACTAAGATGCCCCACATAAGCCCCCAACTCCTTTTCTTGTCCCCCTCCCACTTTGTTGTCTATTTTCTTCTGT 
40 CAGACCCCTTCCTCCTCCAAACTGAACCTTCCTGAGAATATACCAAAGAACTCAATAAACCATTCAGCCCACTATAGTTCAATAAA 

TGAGCACTTCCAGAATTTGCATTTTAATAGTGGTTCAACCTCAAGTCTCTGTTGGTGGAAATGTCACTGTGATCTAGGTGAGGGAA 
ACATTTTGAGAGCCTGTGGGAACCTCCAATAGCACCTTATAGTAGCTTCTTCTGGTGCCTGTGTAATACTACAATTTCCAGAAGCC 

TT TTTTTGAGA C AGAG T C TT Tr TC T GT CA CCC AGG C TGCA GTG CA GT GGCG C AA TC T C GG CTC A CTGC AA CCTCT G CCTCCTGC G T 

TTTTTTAGTAGAGACAGGATTTCACCATGTTGACCAAGCTGGTCTCGAACTCCTGCCTATCCACCTGCCTCAGCCTCCCAAAGTGC 
TGCAATTACAGGCATGCGCCACCGTGCCCGGCCCTTACTTCTATTTCTAAATAGCAATGGATTCCACTCTTCCAAGGACCCAGAAC 
TTGCCCTAGGGGTGAGGGTCTTTTGTAC AT CTTG CAACTGAG AACTTTTGCTAGAATCAGACAG ACAACAT AGATCTCAGCT C TAA 
TTTTCCAGGAGTGAAGCTGTGGAGCAAGTGAGTTACCTCTCTGTCTCACTTTTTCATCTGTACAATGAGGCTACTAAAACATACAT 
50 TCCAGGGTTGCTGGGAGAAAAAGACAAGACAAGGTATGTACAACACTTGGCACCAAGGAAGCACACAATTCATGGGAGTAATTACT 

ATCATCCTCACCAAGAGTTCATGATTTACTGGGGGACACCAACACATGTACAGTCAACAGGGTAAAATGCTAAGGGTGTGGGGCAA 
GTGTTGAGTCTGAGCTCAGTAGAAATTTATGAGCCTCAAAGGCCCTAAAACATCCTTGACCACTCAGTTCTATTTCACACCCTTCT 
TGTACTTC AC CAACAAACCAG CAAC ATG CTT CTGGTTGGCAG C CCTT ATAAAAG AATTTACCTTCTAT AGTCAAG T CCAAAG CT CT 
TAACTGCTTACCACATGACAGCCAATAAGACAAGATATTGGGGCAAGGAAGATGACTTTTTTTCAGGGAGCCAGCAATCCTAGAAG 

55 atggcagactgatgtactaaagaaccatcttaagttgatagattgttaggctccttttatgttaggggaagggggaataggtaggg 

GGTTAAGGTCCACAGTTGACTGGTGACCACAGGCATCTGGGCATCAGCAGGGATCTAGGAGGTTGCAAAACTTCTTTGTTCATGGT 
CAACTATTTTCCAGATTGACCTTGTTTCTATAAATTTTTAAGATGGCATTGTTATTTGTGTGCATACTTTCTAATCTCCTCAGGGG 
TCTGTTTCAAAAGAGAGATGGTCATTAGTTCTGAAGTTAAACTATAATCTAAATTCTTTCCATCATTAGCTTGGCCTATGTATAGG 
AATGAGCAAAGGCAGTTAGCCTGTGAGGTTAGAAGCAAGATGGAGTCAGCTATGTGATATTTCTCCCACTGTTACACATCTCTGAA 
60 TACAAGAGGAATACATTTCTTCTTTTTGCTGTGTTTGCTTCAAGCCTGTACCACTGAGAAATTGGGTGATCCAGGGAAGTTTTACT 

TCTCTTGAACCTCAGGCTCTATCTTTGTAACAATGGAGAAATCAATGCCTGCATTCTAGGCCCTTTTGAGGGTGGAGGAAGACAAT 
GGTTGAGAAACTTCTCATCTATAGTTGATCCTCAATGCGTTTGCCCCTTTTCCTGTGGCACTGCTTTGTATTTGGATGGTTCGAGC 
AGTGCGTCACACATGGAGGAAAGGCAATGGAATGATGACAAATAGTTTGTTGATTTGGTGCTTTGTACATTCACCCACAAATGGCA 
CAGTTTCAGGGCCACTGTCCTTGCCAAATACTATCTGAAGAGCTAGGTTATGAGCCTTTGGAACCCAGATCTGATAAGCATGGAGG 
65 AAAACTCCTCAAGGGAGATGAAGCTAGGAGATTAGCAGAATATACTTTCTCCATTTGTCCCACATTTGATGCCAGCAGGCAAACCA 

GAGCCAGCTGGGCAGTGTACAATTCCCAGAAATAAGGAAAGGGTAGAAGCACCTGTTTTTCCTCTAGCAAAACCAAGGCAAATGGA 
AAAGCTCAG AAATATATCAGCAC CATTAGCAAGAGGCAC AACGGGG AAGG CTGGAAATGTG CTGAGGAAAAT CACATTGCCGGTCA 
ACGCATAGCTACCTGCTGGAGAAGAGAGTCTGCAGACACACCTCAGCCTGGACAAAGGCCTCCAGGACCGGGAGCTGTGCTCTGCA 
GGAACTGGGCCCCAGGCACTGAGGACTGAAAACCAGCCCAACAAAGCATACCTGTTTCCATTTGTGAGAGATGAAATGATATGGGT 
7 0 TTTGTGACTCACTAAACCACTTGGAAGGCCAAACAATTACAAAAGCAAGATGCCTGGCTTCTTCTAGCCACATGGAGGGGCCCTCA 

GACTTGAGTAGCTGTGTGCCACTTGTCTGGGGTGGCTGCACCAAAAGGAACAGTGAGGTTTAGATGCTTGTTATTGTTCATTGTTC 
AGTTTTGGTTCTGTCTATTTACTTCT AATTCCTCAAAT ATT ATTGTGATTAGTGGTATAG AAAGGAAACGTT CATTTG TGAG CAAA 
GTG TG TAAT AAG AATTT AAT AATG AAAT TC C C AG AAAAAAAAACTC AG AT AG CT AAAG AAA CAG CAG T AAC ATGAG CT C CAAAT AT 
cttgagttgtattgttaaggtgagaatccataatgtaaagggaataatgtaaagggaatgctttgaaatcaaaggcataatccaag 
75 tgtgataacctaaaaggttgtggatttcttttaaagtagaaattacatgtggctttgggaaatcatcagctgaagcataagctatg 
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cttatggattctcgctgtgttgtcactaagaccgattatataaagacttggcaaatccatgtacaaatgtaaaacttcccacaatg 

GTATTTCATGGGGATCTCCTTTTACAAAGTGGTCGTTGATCAGGACATTTTTCACTGATATATTCCTTTGGAAGCAATGAATTTTA 

ACT^I^TCTSc^CTGTCTMGCARRrftrr^ST ATTATTCMG ^ GCTAGGGCATTATTCAGTGGCAAAGCATTAAGCT 

ACTCTGGAATCTTTCTTCTGTGTAAGCAGGCAGCTGCTGTTGAGACTTTCTCTTTGTGGGTGAATTTGCCCAACCAATGGCAAGCA 

TTCATTGGGAGTAGGGGAATGACGCTGATCACTGTTAATGACAGTTGAAAATGAAATGCTTTAATGAATCTCATACTTGGArrTrr 

CTGCTGAGCCAGAGCCCTGTACTTGAAGAGCTTAATTATGATGCCTCAAAATTrAGATCTTGACCCTGAACTGCTATGACTTCCTC 

ccaccctcagttttgagagaaactttaaattcgctaggggattcaatgttttacatgcttggttatgcaaaatgggaacagtagtg 

TCCAAACAATGGAATAGGCTTCTATATTATTATTTTCATTTAGGCAGTATAACTGACATGATTACCAAAGTCATGTTATAGTACAT 

GTATACAAATTAATTTCATACCGGGGGACTTCACTGGGGGGAAAAAAGGGAAGTCCCTATTTGTGAAAACTATGATTTTGGTTTCT 

TTCTGAGTAAAGCACTGCTAATCTCTTTGGTGTACAGGAAAGTATGGTATTATGTTCTAAAAATCAGAAGCCCCAGACCTTAATTT 

CAACTAATCTGATGACATCATTTTGTACTCAGAGTTTCATTTCCCAACAATTTCATGTTTCTTAGTAGGTGGGGAACCCAGAATTG 

AAAGGCATCAAAAACAGCTAAATATAACCAAAAACCTGCTAACTCACCAGCTTTCTAAAATTCAGGAAGTATCTTTAACTTGATTG 

CTGAATCTCCAAAGACATGATGATCAGATGACTGGTTAATGGGTATTTTTTCAGACTCTACATGATTATCAGAAATGGCTGCCCTG 

GCCAATTGTATACCTACGAAGAGGTATTATGTAGAAGAACTTATATTCATCTACTTAATGTGGACCTCAAATATTAAGGATGTTCC 

TAATGTGTTCTAGACCGGAGTCAGCAATACTTTTCATAAAGAGCCAGATAGTAAATATTTCTAGGCTTTTTGGGCCATATAGCCTC 

TGTCACAATTCCTCAACTCTGCTCTTGTCACACAAAAGCAGCCATAGACAATGCATAGGTGAATGAATGTGGCTGTGTTTCAATAA 

AACTAGACTCTCTTAATGCCAAGTATTTGCTGGAATAACACAAATTAATTTATCCTCAAATCTGTTTAACCTATTAATATGTCAGT 

CAATATTACATTAATATTTTATGAATCTGGTATCATATTATACATGAATTTATCTGAACATTTGGTTAATTCATGAATATTTACTC 

AATATTAATACTACATC ATG AATCTGTTATCAAGTCATATACAGATTTCTTAAAAAATTTCCCTTATTTAGCATACTTGTGAATAA 

CATCAATAAGCAAGTATCTTAAGTTAACTATCAGGTTATATAGCAGATCCTCTCCCCCTTTTGTAACTCTTTCTGTTACAAGGGAT 

tttacattattatggtattgggaagtaagtctatttatcctgtccctatctgtcttcgtattaaccatattctgttatagctttta 

tctttgcagacagaatagttcaaatcttcatgatttgtccttaaacaacccccacttcctcatcctcttgaacattttatgcctcc 

atcactgtctcttcaggtcttgtgagtccttgaagtgcagtgactaggctggaacatggtgttccaggttggtcacatcacctctt 

cctaatgatgccccattgtaccttttgactatagcaaggaataaacaaagtcagaagtgtgaaagtgggggagaaattgagaaagt 

gcaggggatttaggggagagaaaaatggactacaggaaaagaaaacattgacttttgcaaagtgctctaaactggctacaaatgca 

ttccgtaattctttaaaccttaattgtaaccgcagttaagctttccggtgtgttggaataagaacaaaactaaaatccttctttgt 

atagaaattatcctgcagtaacttagagccaatatctctagttaggatgagcgcagtggctcatgcctgtagtcccagcactttgg 

gaggctgaggcaggtggattgcttgcacccaagtagtttgagaccagcctgggcaacatagcgaaatgctgtctctacaaaaaaat 

taaaaaattagacgagcatggtgtcacgcacctgttgtcctagctacttgggggcactgaggggagagaatcacttgaacctgtaa 

ggtcaaggctgcagtgagtcataatcacgccactgcactccagcctggataacagagttagacctgtctcaaaaaaaaagaggaag 

agatctctggttagagtttgtctctgatggatactaaccatgcaagtagtttacacaaaccacattctttctgtagaatgagaaaa 

tcttggatataatttagcataatgagctaaataactctagactgagcttcgctgcccagacaggactctacttgtgatctgggaag 

atctacccttgcactgaattctctcctcttctctcctgactctgtgagaaaagtttgcatgaatttactgagattagttatagaag 

GAACTGTGTGTCATTGAAAGTCTTGTACAGAAGTTCACATTAAAATATATCATAGTCATCTTTGGGAATGATTCrTGCAAAATTCAT 
AAAACAAAG ATCTC TG AAACCCT AAGG CACACTGTGCTGG AGG CT AAGGGAAT AATAGTGAGCTGAG TGGTTTCTG CCTACAC AG A 

gcttctaatatattgaggaaagagatctcaatcaaattcaattgcatttataagtatggtaaggacaacaaaggagagagacatta 

TTCTGTAGGAGAATAACCCTGTCAAAGTGATGACTGATTTAAGATCAAAATGGGAAGGTAAAATTTTCTCAGTACCTGCAAAGGCA 

ctgaggtgggagggagcatgccaatgtagggaaatgaagaaacccagtgtgtatgagccaagctgaataaaacatgagaagaagct 

ggagaatgagagagaccagtccccaagctctcaaggagcaagaggaagccttttcggcatttgaagtggagggatggcatgatctc 

gtgcgtagtttttaaaagaaccactcaggctactcttttgagaatattgtgggaggccagagtagatgcctatagacttatacaga 

ggttaaggcagttgataagagtataaacaatgatggtagcttacctcacatgctttttagattataggctagaaggtggcccaagc 

ccatataccatcatggcacagtgaatacgttttccttctggatcgtggaaatgaatattgtgccacacagcttgattgacactccc 

caatgacttttaatactgtgggatctctggcacatacttcagaagatgagaaaggagttttaattaacctctgtttaggaattcca 

tagacataattttcattaacatctacttggtatttcatctccatgaattctttccagtgataaagctagttggtttatcctccagg 

actgctcagttctgaacagtgggtcttaagtactctttggatttctttgaaggcttttttttatttttgttgactacctctctact 

cattttgccccagaaaaaatgtagtcatttctttgataagtgaaatctaagaaaggcttatttcatttggtacattaaagagatgg 

aagaaagtaactttacataagaatataaatgccagctgtccagcatattacagaatagatttctaaatttgctgaaaggttaggaa 

aatggattcttatataggcttaaaatttttataatttttttggcattctagaatgaaataaagaaaatcggtatcatcttgatctc 

atcacccagaagaaaaaaaaaacactgatacatggtgaaatattttcctctctcatttttaaaaagaatcaggaatagattgtata 

CATATTTTTCAAATTCTTTCTACTT AGTGTTAT ATG AT AGTCAATAATATATG TGTATGTAAGTAG CAATAAATCATTCCTGAAAA 
CTTGTTTTTTAAGCTTGTATAACATTCCGTCATATGGATGTACTGATTTTGCTAATTTGTTAAGTTTAAAATAATATTCATTTTCA 
TTTCTTTGACTACTAGGTATAATTAATTTTTTCATACACTCACTACCCTTCATACTTCTTTTATTGATTTCCTTTTTATGTTAATT 
ATTAAGArTTCTATTTGACTCTCAACATTXTCTTAATTTTTTTATCATTAATAGATGTAAAAAAArTCTTAATTTTTAAAAAATAA 
ACCCTTTTCATCTTAAAGATAGCAATCTATTTTCCATAATACTTGTTATAAATATTTCCCCAGTTTGATGTTGGTCTTTTAATTTT 

gtttaaagtatttttgacaaataaataagtttttgtggcttgaagtttgttcatttttttcatttgtgattacagtttagttgttg 

ATTCAACACAT C C TTATTGAG TG TTTTGTGTTC AGCACT AAG CGAG ACACAAGAGGT AAGACAGAAAAACAAGGTG C AGGTGGTTT 

tgccacttagagattacaatttaatgaggggatagacaaacaaaaccaggtcattataaaatagtatactacaagctatgcaagag 

GAAATACAGGTGGGAAGAAGTACCTGATCTGGACCTGGGGGATAAGGGAAGGCTTCTGGAAGGAAACAACCTTCTAGCTGAGAATG 

aaggaaaatggcaacatgaatttagagagaggaaacagtatgtgtgaaagtgttgttcagtgtcctaaatgttaaaggtcctcttt 

CCCCAGAACATGGAGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGCGCGTGGGTGTGTGAAGGAGCAGGGCAGGGTGGTGGTCAAG 

TGTGAGCAGGAGGCCACTGGGGAGGCTGCGGCAGTCCGAGAGAAAGACAATGATGTTGGGCAGAGGATGTGTTGAATAACTCATCC 

CTTTTCACTGGACAAGCAATGCTTCAGTGTATATTAAGTTCTTATTCATAGCATACCGTCTATTCCAGAATAATCTAATTAGTTTT 

ATTGCTATATCAATTCTTGGGCCAACACCACACTGGTTTTGAGTTTAATGAAACGTCTAAACTGGTAATGCATGCATCCTCTCATC 

ACTTTTCATTTTCAAAATTGATTTACCTATTCTTGCCAATGCGTCCTCCCAAGTAAACTCTAAAATAATTTCAAAAGTCACAAAAG 

CATACGTGTGTGTATATGCATGTGTGTAAATACATGTATATATGTGTATGTGTGTTTCTTCCAACCATTTTTCAGTTTTTGGAGAA 

TAAGATGrTTTTATTCAAGTTGCTGTCAGTAAATATrTTATATTACATGACTTCTCTATACACACACACACACACACACACACACA 

CACACAATCTCCCATTGGTAATTTGATTGGGAATGTGTTAAATCAGGAGAACAGACATTCTTTTTAATATTGAGTCAGCCCATCAA 

GAAGCATTGAATGTTTTCCCACTTACTCAATTCTTTTATACTTCTTTTTAAGCCTTTATAGTCTTACTCATATAGGTCCTGCATAT 

TTATTGACGGGGTATTCTTTTTTCTTTTATAATTTTAGCTTTTAATTATGAATGGATTTTTCTTCCATTATCTCCTCTCTGGTATT 

ACTGGACTAC AGG AT AAAT ATTAATG ATGT AT ATTT ACTTTTT ATCTG ATT ATTTAACTG ATTAT AATTAATT AT AAGTGTTCAT A 

GTTAATTATAAAAGTTTATAATCATGGTGTCTTTAAATAATGATAATTGTTCTCCTTCCAAAAATTGCATCTAATTTTTATTTGGT 

GTCTTACAGCATTGATCGTAACTTCTAATACTAAATAACAATGATAATAGTGAGCGTCCTGTCTTAATATCAATTTCAAGAAGAAC 

ACCTCTTACATAACATTTTTAAAAGTGTGTTATGTGGAAGCTAATAAAATAAACTTGGGAAATGCGACAAATGAAAATTCTCTCTC 

CCAGG CATTCTT AATTCAT ATT AACATATTAAGATGAGAT CTGCAAC AAAGAG ATGAGTTCAACTGAGTTT AAC CCAGTATTT CTA 

AAATGTATTTGACTATGGAAGTATTTTTCCCTCATTTAGAATTTTACATCAGTTATGACAGTCAAAATTATATTAATTTGATCTTC 
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tttctttttttagaaaaataattttcatactttcttgtcttttctgtttgatctctcttttgccatatggactatgatttgggttt 

ACTTTTAATTTTTTTCAATAATTGAGAAGCTCGTCACCCTTCTTTTTATTTCTACAAGTGGTTACACTTAAAGTTTCCAAGACATT 
TCTATCCATATCTTATACTTAGCAAAGTCAAAGACATGACCATACAGTTTTCTAATCAACTTCAAAATGAAATGTTATCTTTGAAT 
AACCCCATCAAAAGAAATTTAATCCATTTTTACTTCCTTCCAACCTTTCCTCAGTATTGGTAAGAATAATTTAACATTTTTTATTC 
5 ATGTTACTGTCAGTAAATATTTTATATTATATGACTTCTCTTTTGTGAATTATGTGATCTGTTCAGCAACATAATCCTTTACAATA 

CATTCCTGAGCAGTTCTATGGTTATCTGATTTCTGTGTCCATAACTATTGrCTTTTTATACCATAAATTTCTCATTTTTTTACTTT 
TTAATTTTAATATCTTAAGATTCGCCACCTTTTATCCCATTTATCCTTTTAGGGTGTATAATGTAGGTCATCTACATTTTGAGAAG 
TGCCTGATTCTGTTTACTATAGTGTCAGTTTTACCCCTTACTGCCTTCAGTGGACAAATTAGTACTATTATTTCATTTCTGGCTCC 
TCTACAACCCCTTTTAATCTAACCCAGCACTCTTTTCCTTCCTTACTTTTATCTCATAATGGCTACCTGTCCGTTrTCCACAGTAT 
10 TTTCTATTTCAGTTGAAGATGATAAACAGTTTTCTGACATTGACATTAAGATGATGTTTCAGTTTTCTTGTTAGACAATTTTGTTC 

ACTGTCTAAGCTACTTATTTTTCATGATTACTCGT CTAGG AATAAAAAT CAATCTAC TTAGACC CAAT ATTTTTGAACACTGAGCA 
TATGTAATGTGTTCTTAAACCTGTTCAATATGTACTGGGCTCTAAATGTCCTGGCCTACAGCTGGAGGGCAGAATGACATGTCCTA 
GTTCAATATCAGCCTCTAACAGGAATGCTACTGATGTAGTTTTCTGCACTGAGATAGGATCTTCTTTTCTTCCATTGCCTATTCTC 
CTGG AGGCAAAAT AGAG AACATAAAAAGTCATCATCTTTGG TATGTTCTTCTTTAGGGGCTTTTT CTTTCTC CCAG CC CAACCCC C 
15 ATAGTCCTTACTTGCTAGATGTGTGTTCCAGGATTCAGTTCACCACTGCCCAGTCTTCTAACATCCAATTTCATTGTTTTCTGAGA 

GTTGAGAATTTTCATACAGATATAGAAGGGATGCTGTGCTTGTTTGAAATGGTTCTATTTGGCAGAGGATAGCCGAACAGTTTTTA 
GGCAAAGAATGAACTGTCTACTTACTTT CT TTGAAGAAGCCAACAATTTGGTTTTGTTGCCAACAGCAAATAATATATTGGCTAAT 
AATTGTGGTTTACAGTGACATGGGTAATGTTAGTCATAACATGTCTTCCAAGTTTCTGGCTATGGACTAACTGTAGGTCTTGGAGT 
TTGG T ATTATCT AGAATTTTCCTTCTCCCT C CTCCCCCACCTC TT ATCTTTTAG CATAGTTG AAG ATTGG AACTT CTT C CCAGAAA 
20 TCTAGCATCTTCATAAGTCCTTTCCGGTTTTAAGATTTTTATCTTATATTTTATATATATATTACATATATTTCCTGTGAATCTTG 

GCTGAATTTCTCATTTAATAAAGTCCAAGTTAGTATGAATAAATAACATGTTTCCCGATTTTACACACATACAGAAATTCAAACAC 
ATAATGAAC TCTCTGGCAGCCTTT AG C ATTT GTAAGTG CTCTCTC ACCAGG AAAAT C CTTT AAT AGATAACCAAGTGT CCTGGGG A 
AG AAGGGTG TCAGG AAACTTATTAT ATTTGT GTCACTTT CTT CAAAGGGTGATTAAGT ATATGT CTCCAAAGATGTGATGTTATCA 

tctttgagtatcacttgaattcaagtcaatatttattgagaccccatgttgtatcaggtgccttactagaaagtcgacatatagag 
25 atgcataagacatgatctttttcagtgggtaatttaaggtctttcttctactgctagcattgtcatgtgtaaggctggtgggttga 

gtctttggaatttgtgaagattcttcgaggttgtttaaaaaatcttttgattctcacaaatgtatittttctatttcttagaatta 
tgttctttatggctaccaggaaatcctttgaaactggaattagattgcattattccactggggtaataggattggtaaggtaggag 
tgtctttgaagaataatgctaaataacccagacactaaggctgaatcttcagcacagctcttaaggcatcctgtaagtaccctctg 
ctgcttattagaaatcccaaagccctgctcccttaggaaagcggcccatccccatcctcatcataagatgcaaggcatagctaaac 
30 atctcaacttctcacttgagtattatatactctcaggccaggatactttccaactcaagagtaagataacattacattctgatctt 

cttgtgtgtgtttttatgttttttttttcattttatttattatttttttttttgagacagaaattttactcttgtcacccaggctg 
gaatacaacggcgcaacattctgatcttcttttgagagaaaagtttcacacaattagcctttgaaatacacattcctttaagtacc 
atgaaaacattgtcccatacaacaatatttctaagaaacacacatgtccctcccacaatgattttttcttgttaccaccaataaaa 
attagagctgtgttgtttttgttgttgggtttgtttttgtttttgttttttggtgactactgtgaccctcaaaaaatcaatccgac 

3 5 tttctcgatcttgatttgcaacaccaaggttaccaaacaaagagaatggttcaatgagggaaagctcaactacctgccctaaatat 

ttagtatagcaatgctgagcttttggtaatggctcaaaattctcatgctttcccactaaatgaaaaggggagctttgctactagta 
aaccatattcaagaaataattcttattaatactttgcttctttcctatgaattattgctttgtaatggatgtttgacaagttacta 
gcaaagcagtcttcgatgagcacagagacccatcagatctgtattaacacctccaaccactggagtttcattaagtaggtttctct 
acccctctccttcaggccacagataggaagaatgacattgggtccaaagttctggcacaaagaatgatgtctgccttcctgtgatg 
40 atttcaaattcagggtaataattccaactatctttccctggccatgatagaaagctcaagaaatcttggttccttgtctcttttct 

tccatccagttggtctttctaattacacactcaacacaatgttctgctgagcaagacatctgctgtagccactatcacccttggca 
taaccagatatttaaaggtacctaaaggagtttagctatattttgccaagatcctaagttctatggcataagaatccatccacttc 
tctattgcctatagaaaaggacagctcagtctttctgaaagaattgttctcaaacaagaaagcatttgaggtaacatgtcaacaag 
gtggactggtaattggtgttcctttcagagccagttggaggaaatggccagctcagacattctcttctccccagtgtcctatggga 

4 5 acaagatttacccagacacagctgactatgagaagtcttcagggatttacaacctgtctaagaacaaggccaatgggggactcact 

ttgcaacacgtccctatttgattgtcagaggacagatactctattaacaaaggaatttgcactggtattttcagggacacatcaag 
taattgccacttgaacgtttttccaggctttcaaaggaatgtaagaatggcctaaggctaaattacattcatgtctttagtgagtc 
attatattactggcaataaagtatattattactttactttcagatgccctcacatatttttttaaagtagaaaggagacatattat 
ggtcaccattcttaagagacttaactaaaagacactaatttaatcttttagttacttaaaaatagctgttgctcacccactatgtg 
50 ccaggctctataccaggcaccaatatgaaaaggtgagtattctctggtctccctaagcacagtctagtggaggagacagacaaaat 

gcagccatggccagaagggggagcagttaatgaacaagtaggcagagagtagggaggggattctgagagacagtacggacggactg 
agggtaagttgtacatccctgatattttgggcaattgcaaatagtttgatgaccaaatcacaaggagaagaagtgacagcaagcat 
ggctgaaaatgtaggttggtgtcaaattgtaaaaagccttgaatactgtgctgaacggtttgatccgtgaatcaggtagaggactt 
gactcaggtctcttgactcaaaggtcatgttttttctctgctagattgcacttatccttccaaatgctagtggacaccacactgaa 
55 tttgatcaaagatctctcaatggaaatatgtaaatttcctgtaagaagcaattggtaggttctcttattatcatctccatctcaca 

g ataaggaaactg aagt ataaag aacttgagt aacttg t ccaaggtcacacag ctagttaggtgatcccagacaatttggctc CAG 
agtcactagtcctaactacaacaatttagcctctctttatctagaggtctttatgcatttgtctgcattctacttacgttggtatt 
gg tg agtaaagattcccttccag aat aggtttgat aaattg ccaagtctgaaactgaaaaattaatatc catgataacag aggttt 
tggggtcaaggagtgaaaggaattcatcccatcctgtctctaaatacttttttctttaccaatttatgggaatttgagaccagata 
60 tctggaaccaagcagcctcaccctattaagggaaagaaaaagaacagaagaaaagaggagaggagaagagaagagaagagaactaa 

aagtatctgcaaaaatattaaaggatttgaccgagatctctgagatgctccaaagattgcaattgtgcttactatccaagttaatg 
gctgtaaatctaagagaattatgatgtgcctggtaaatattggttgttttgttttaagtcttcatggagaaaatggaaaagacatt 
ggcatgtaggatgaagtcacagcaggacagacaggtcctgcaagtgtttctttagatgcattgatattcataacatccaaacaggc 
cttaaggctgtcttcttactttacacttaccaaaggggtaaaatatcattttccttggacacacaaataataaacgtactctcaca 
65 acatcacttgaatgttgtggttttgcaaatatactatgttttaaaagctatagccctcaaatcccttactagacatcaatatttgt 

tggaatttcaacatcaaagatttattgtgaagggggagggggaggagttactccaaaggctagaaccagtgcatataccataataa 
caactctgcatgcattattgcttctaatcttcataattttgagtactatctttattgtcaccatttaatgaagatgttaaggttct 
gggggcttaagtgacttgcccaaagttacacagcttggtagaaacagaatttaccacagaacttgtgtgttaagccaaataatttt 
ctagttccatacaactaaaaattggaaggaaaaagtagagccttatgaatagagtcctgagcaagaaggatgaacaatctgcagat 
70 gaagtactctgtaaaggaaagatctgggtttgaattctaaccctgcctccgttcatctgtgtgatcttcgcaaagtctgttaactc 

tttaaactgttggatatttataaaatgggactggtgctatttggcctgatatcttacaggggaagattcagtcaggccaggcgtat 
gtagggtctctctgacctggaaagccctatataaagacatggtaccattcttagtgttaggactgaaactacatccctagtgtcct 
gacacctcataccaatacccagaaaccctaggctcttccttcaatcccatactccttcctcagctgccaggacagcttggttaaga 
aaagccttgttcttggggagtatatccatgaaagtatctctatttcgttgcagtttcacattaagtaaaattagagtgcccttcac 
75 gaagaatatataattgaaagccctcccactgactgctggacaaagcacttgtcagtcaacaaaccaggtagattgagtctgccctc 
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gtagc^gatag^tggt?tg^tt^t^ CTCT ^ TCCTAGAG ^ CA ^ GC ^ TCAGAGGACA “ ttctggggcagcgt 

CACCCACACTTTGGAGGGGACAAGATTGAGATCAACCCCATTTCCTACTCTTTTCTTTATGACAGTTTATCAGAGCATTTTTTCCT 

tatattcactcagtcctgagtttctatttagttgtgataatagatacatttttgaatttttaataccttcgggtgcaaatitggaa 

TCTATGGAGGATAAGGGAGTAACAAAATGTTArGGAAATTGAAATATATAAATTATTAATTTTCCCTCTCCTCTACAGATTTACAA 

J^rII TATTTGGGGATATCAAGTAGG ™ TGTGGnACTGTAGTACT “ T ' ITAATAATCAGA ' rTrrAT TTAGAGAACTATAAAAG 

GTACAACTTAAGGGGGAAATATATTTTAGATGATGTTTTTTTTTCAATTTCCAATTTTTGAAGAATGACGTGTTTTTAAAAACTTT 

T^GAATTTCTGCCA^TTTCAGTGCCTTTAAGGTAAATTGATAGCTGTGAAAATGGCACCTTGGA^SmCTG^S^S 

TAGGAGAGAGTGAGAATTATTAATATTCTCAGCCATGTAGCATCATAAAGTAGATCACAGCTGTTTCTTTCAGAAAATGTCATTTG 

^J!r^'CG A TCAGATGTATGGTCCATCTCACAATCTAACCGCTTCCACATCT G GAATATCTT A ACTGAAAATGTCCACAGCATTACA 

cggcctggctcagggggagaaaagaactagggcctgcatcgaattctgtctctcactcagctgatctgcattcctcctatagcatt 

^^ ataattaagaagagctcatagatttgggaactgcatga gc: ctct gtaaccttctggtgagggtgagaagctcagaactgca 

^JS^^ TOT ” CCCTAGTCT ” cctgcttcggaggagaagccctgcaagagcttcctgccaaggga ccctgctttctSgS 

gccggatccggagagccagaaatccatcttcagctcctttgaacttggctgttgttaatcatgctgtggttgtcctttaagagcaa 

aggcttcacggagagcagatcagctggctgtagggagggtttcagcttctcattgtaggcagatcatctgctaacagcttactgag 

agaaagttgaggacatgtggctgaaacactgtcagagctgctgtgaacacagtccaagtgagcaattttatgacccaaaccaagca 

p^ A ? TAAGTGCTTTCTAGTGGTGGAAAAGGAGCAGAGAGAAAAAGAACAAAG ACCAAGTGGTGGAAACAAAAAAAATATATATTT 

ctttcagcagctaacatatttttctgtttagaagattggtatctcctacttaaccacaaactacaacacataagatcaaataagat 

I^^^^II G f AAATAGCAGAGCGAAGAAACTAAGGTCAAGRmCAGACTCTTACATCTGA ^ GAGA ^^G 

gaagatactggaaatgccaatatccagtcaatgaaataaacagaggctactgtaggcatccccagaagcttgccttttgtccagt 

GG “^^:5^ AAGGCACTCAGCnTGCAGCTTCACTCAGAATTGGGGCAA TGCT c C A CAGA G TCA A GGGCATGTTATTAT 

^™^ CTCCATTTGTTTACTTTGGCAAGTGGAAGATGACrrTGCTAAGCGATACTCTGCTGGGGCTCA GGGCCAGCACrGCTGGA 

^ gga I ga ^ gaactgtgtcagcagtgttagcaaatggctgaagtagaa cg g agc t gcccaggatgctgccctgtcgctggg^S 

CTGAGGGAGGCTGAAAGATATTGTAAAAGAGATTGAAGGGCTGGACTGGCTGGAGGAATGGTGCCATCGGCATCCATGCCACAATA 

5I gg ^? ag I gggctgcctttgtcaggacagccatcagaggcggttttcc c tc taaccagg a tgggca t cactccttgggcttgcc 

agtcttacctctcctcatgcaattgcatgtccaaggcatgccctcaggggatggtgctgatccagggtggcaaacccaagtgggga 

gaaaatgctgaatctcatcctctcagagatctgctgcagtcagcgactatactgaggtgcatgatctgagcagcagtcgctggttg 

^r^^I^^ TGGAGTGGGTCTCAGCCACAGCCTGAGGGTCCTCTCTOGGGATGCTACCAG ^TGGG^TCTT^GC 

S TGCACCCAAACTTAGGCCTGTAGGTCCATCAATTACTATATCAGCCTCAAG gactgaacaggtgggaggaaggactagtgtgagt 

gatggaagcagctgagctgaggagtgctggcacctgtgcaaatccagcaagaatgacatctggctgagcttcagtcattcacctaa 

GttAr^rraaarrr^J^ AGATCTGAGCAATGAGGGAAAOTCCCAGGGGGAACCCCGCACTTGGGTAGACCTGGGGGAGCA 

GG ctgtagttgattaagattcagagaaagaaaaaacaaaa acagaaaacgatcatagtttcagaca 

ctcccaatgagcctgtgacctccccaaaatcctatagccaaacacacgggtggatctggcctcactttcccattctcccacttgtg 

^aaaaPTTr^n^^ GA ^' CATAGCTAAGGTCC ^' CGGCAAAT, ^ GGATTAAAGT ^"^' GGA ^'^^ AAAAA ^' AAAA ^ A 

AAAAAGTTGGGCACrAGGAGAAAGTGGTTTCCAAGAACCTACACCTCTCTACCCTGAAATGACTGAATATTGTGTTCCCCTCAAAAT 

CATATGTTGAAATCCTAACCCCCAATATAATGGAGCCTTTGGGAGGCTTCATGAATGAGATTAGTGCGCTTACAAAAGGGTCCCA 

^ GAG ^ g ^ cacot ” tccaccatgtgaggttacaacaggaagt cagcagtgtgca g tccag a ISSgc^^agScc 

gaccatgctggcaacctgatctcagacttccagcctccagaactgtgagaaattaagttatgtggtttataagccactccgtcta 

^ GGAG ^ TATTATAGCAGCCTGAACTGATTAAGACACTCCTGAGAACGA ' rTC CTTCGGGGAAGGTCTTGATTAGCCTTCACCTAG 

ar^a^T^^^ C ^ CACTGGAGTGTCCTGCCCATGGCAATGTTCATGTAGCAGCCTGGGAGACAGAGGAGGGGGA TTCCTGCAGG 

~i^^^ GCCAAGGAGGCAGTTCCTACTAGCTAACTTTCTT<:3TCCTGCn ' GTG CTCATTGAAGGTCCAAACCTGTCCCCTGCCC 

TATGTTTGTTTTCCTCCTAATCCCCTGGCTGATGGAGTCAGGCTTTGGAGAATTCCTTTAAGAGTCTTAGTTGGCCTTATGGATCC 

CAAAACACACCCTTCTCTATTGATGCCAGATTCTGAGCAGGCTGACAGTGCATGCATGAGAACCTTTCATAAAATAGGACTATTTT 

TTATTCCCTTTGCTTTTTCTTTGTGTTATTTCCCCTCTTCACTCCCTGTCCTTTTACCTTACCATATACATTTGTCACCTCCTTGC 

S^^f^ GTCACCTCCCTGCCTTTTCACAGCCTATAGGATTGAGTCCAAACTTGCCAGG T TGGCCTTTCATGGA^CA 

GGTTTAGTACAGGACTGCTAAACACAGTTTCAGAATGAACCATTCTCCTGGCCTTTATCATTGCCAATATTTCTCTTTATTTTATT 

rTATTTTATTTTATTTAGGGAGAGCCGATATTTCATAAGAGTTGATGGACTGCTTTGCCTGGAAACTTGAGAATTCATATTTTTAT 

TCAAAATCGTTTTCATTTTTrTGCTTAGAGCCTGTTAAAGACTGAGGCCCTCTCTCTGTCCCTTCTACTCCCAGCCAAACCCAATA 

gacacatgtgagcaagttgtcacctgacccgaagctccagcccctggaaccaactgaaacaaaatgtatccttgcattttccagca 

AGGAATTGCCTTGCCTACAAAAATACTCTGTACTTTAATATGCAGATCAATTATTAACAGTAGGCTGTACCTTTCACCAGGTTGTA 

^ ggatgactgcgtagagccacagcattctccttgtcagtgtaggaaatgc a ga g g aggatgttacctccggcacttgcctctaa 

gacacctaataaagatgaggaaggctccagcctgaagcgtgggtgaggtgtccagctgcccaaaggcgacaggtgagatactcagg 

I GGG ^^^ CTmTGCTGrCAGTTCTGATTCTCTCC ^ TGAATG TTTCTCATCT G TG A TT G G G AATG G ^G^G?GG^T^GT 

TTGGGGCATCAGTGGTGGTAAAAATGGTCTTATGGGCAGGGCCATGTTGAATAAGAGATGAGCATGGAGACAGCGTATTAACTTAA 

^™^^ AGG f CAmGAGACCGTAGGAATTCCAGGGAGACAGTGTTGTTCAGGCATGGGA TCGAAGATCAGGAGGGCG 

gctcaataacacgctggcccggtcacatgacagaccagtccttggagtgaactgggagacaaggaggctgctttggcatggagctg 

agaacatctctagatcgcactggaaggcagagagaggccagacagggaactctgaagagctgccacagcctgtgccagg^gaSt 

“ G ^^ AG r GAGATGATT ^ mAACAAACTTCAm ^ TGCAGCAGT CTT A ^CTTACAGAAAAAI^GLcAG^ACMl 

CAGTTCCCACATACCCGTTTTCCCCCACAGAGTTTCTTCTATTAATAACATCTTATGTTCGTGTGGTATGTTTATCATGATGAACC 

GATGTTGATATATCATTATTAACTAACAAGTCCAGAGTTTACATTAGGGTTTACTTTTTGGGTCGTATGGTTCTATGAGTTTTAAC 

aaatgtataatgacctgtatctatcattacagtatcatacagaatagtttcacttccctaaaaatcaccctcccttccttcctgca 

^!^” GACAACrGCTGATCTTTTTACTGTCTCTATACTTGTGTCTTTTG TGAAATGTCATGTAGTCAGAATCATGCAGAATGTA 

GTCTTTTCTGACTGCTTCTTTCACTTAGCAATATGCTTTTAAGCTTCCTCCATGTTTTTCCAGGGCTTGGTAGCTTCTCTCCGTTT 

TAGCACTGAGTGATACTCCATTGTATGGATGTACTGTAGTCTGTTTATCCATTTGGGCAGACTTTCCAGCAAGATAGAAGGCAGAA 

GCAATGGAAAGGGTGGATGAAGGGAAAACTGCAAGGAACACAGGACAAGATAGAAGCAAGAGCAGGAAGGTTTTGGAGAAGTGGAA 

AAACAAGCTAGAGAGATAGGCACAGAGGCCTAACCTGGGGTAAGGCAGGGCCTTGTAACCAACGCTCAGTGAGAGAGGCAGCCCCT 

CACTGACCTGCACCAGGCCTTTCCTGATTTTATAGACAGAGTGTCATGAGGTCATGAGGGCAGGAACCATGTCAGCTTCATCCTGA 

GAGCCCAGCACTTTGTAGGCATCTAATAAATATTTATTACACCAATGAAACCTTCAAAGTCTCTTCTAAAAAAGCAAGTTCTCCCA 

GACACCAGAAGACAAATGGCCTAGCAGCCCCTGAGCCAGTCATCTCGGGCAGTTGTGAGCTGGTTGCTTATTTGAACCCTCCATGC 

CACGGGGCAGCATCAAGCTTGCCTGACACACACCTCCTGAGCCAGGAATTCACCACTTTGCCACCATCTCTGCCTGGCTTGGGAGA 

TGCTCCGTGGACAGAACCAGAGCCGTGCTGCAGGGAAGCAGAAAAACCAAAGGAGATGCATGCCAATCTAACATGCCAGrTTAAAA 
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AAAGGCATTCTTGCCTCAGAGTAAGAATCCAGCTCTCCATGCACTCGTCTTTCAACCCAATCACAAGGCATCAGAATTAGCCCATA 

tgacctctatgggacaagaagagcaagcagggtgatttgggtgctaagaaatagctgtgagaggatgatgcggcagctgtgccctc 
cagatgttcggagagaacatctgtgcaacaatagcagtagctcccatgcactgatgtgagaacccagcctaaggggtacagcaatc 
tgggtggtagggggtagctctcagagggtctgacaattcacctaaagattgcaggaccaataggaacctgccagtcagaatttcct 
5 agctcagtggtgccctccaagcaagagagcttatcagccagacctgtgtcttggtgcaacatcactgcttaaaatcaagtcctccc 

aaggcatggtgtccattttactttctctggatgaaatgaagacagagaatgaacccagtaagatgatagagtgctttgctttggat 
ctgttcatatcttacccxstgtttgtgctcacatgagttacacagtcagtacaagggtagagagctcttgagaatttcttacctaag 
ggaaagaacttgggggctgctttgctcaaaggctatttttcagtgtggggcttatctagagacatatattttgctccttgtcccca 
ctgctgttgcataactacgggagttgagggtcactatacacagacacagatggtagagatgggggcagtggttgggcaaggaatag 
10 ctgccttgccacttcgaagtctcctaaatggcatctctgaagaagaaggatatgtccacagggagaagggccccatggtgactctg 

ttgctcctaatgtgccaggctcagactcttcaaaccacaagaagtggcccagcgagttccatgtaactgcaaatgcaagcaggaaa 
aaaccacactcagatctcagcacagcatcagtcttggggacagctggcctttcctaatgcagcagcatctggctgcttctgctgta 
cctggatgtcttcagggcagttcttccacacagaggaccccaaataaaagcagaattcctaccattaagctttccgtatccaaaac 
tttctatgtgaaagatacagcatctgtgtctcacaagaatctgttttcttggggcatctgctatttggcagctaaccaaaacagaa 
15 ttcccatcttattttcttgttcatttgtgctacatggaagggactggtcctgaatattcagggcaacatccagcatttggtagtag 

tggagagaaagagaagagaaagctctggactgtgttcctctgtctgggaatgtgactctcacacctcccaaatcctcccattcaca 
CT TTT T C TCCCTG A CTT T CC A G AA CC C TT T TT A G G C T T A GCTCC TT T TAT CTT A CCCT A C A CG C TTT C T TTCTACCCACACTGG TG 

ggtacttttcagccatagacattggagcacatttaaatatgctggagtccttagagaattaagaggtgggggagagaggagggcac 
agagctgaggatggcactagctcattcacaaggagccctgaatttccagggacattaaagaacagatgctcatgacagagcataga 
20 gctctgccctaattgtttgtaatgttgaactatgtgtcattcgttcactcatatattctctcaacattggaattgagcaccaatta 

tgtaacagagtaggtcttggcaatacaaagatgaatgaaacataccccttgtccccaagaagtatgtggacacgacaggcacatgg 
accaatgatggtcatgtcaagcgtgatgaagtccatggtcctgagggacacttggaccacggcctgcatgagagggcctggaaccc 
aactgggcggatctagaaagaattcctctggacttgattcctgaacttgaaggtagagatggaaggagaagagttctgggtagcat 
gttcctggcagaagaagcccactgcaagagcaaaggcactgaggaagcctggtggtcactggaaaactgggattcaagtagctgaa 
25 atcgtaagggtgcagcctagggagaagtgagacccgtggtggggggcagagccaaatctctgtatccaaacctttctatatgaaag 

atacagtgtctgtgtctcacaagaatctgttttcttcgggtgtctgttatttgagtgctaaccagaacagaatttctaaagatggt 
ctttgaggccaggtaacaaggctgaggctaagaagaactatggaaggtctgttggcaggagagatgtatgattagatctgcattag 
cagaaggaaagttctggctgaaatctgcagagcagtttggaggggacaagacagatgacatggagaacacttaggacgctgttata 
ataaaataggctagaaatgatgttcctcagaagtccctttctccctgcacacctggccacctcagacttcctgttcaaggggaagg 
30 caggctggggagagaggtttcttgaaaataacacatctgggccgggcgcggtggctcacgcctgtaatcccagcactttgggaggc 

cgaggcgggcggatcacgaggtcaggagatcgagaccatcccggctaaaacggtgaaaccccgtctctactaaaaatacaaaaaat 
tagccgggcgtagtggcgggcgcctgtagtcccagctacttgggaggctgaggcaggagaatggcgtgaacccgggaggcggagct 
tgcagtgagccgagattgcgccactgcactccagcctgggcgacagagcgagactccgtctcaaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaagaaaataacacatctgttaattggatcatttctgtgtggtcaatgtctgtaggggctttgttttggtcatc 
3 5 atagtataaaatccccattatgtaatatttcctcctgataaaagctcactgtgtgtctataccctaccagcttccttatagtattt 

gctcattaccaggttcaaggacctgtctgtgtggctcttccccagagcctctgttggaaagaagatttgtctttggttataagtag 
atacacagtggtcaagatgctctagcacagtgcagcagaataagatgggctcagtagggaaagatcattcacccctaaagtgtaca 
cttattcttttctgattatgataggattatgttgaaattaaaaattgtttcaacgaaaaagcaactgattgcttaggccaaagcag 

40 gcaacctccatctccccagttctagcgattctcctgcctcagacttccgagtagctaggattacaggcacctgccactatgcccag 

ctaatttttgtatttttagtagagacagggttttgccacgttggccaggctggtcttgaactcctgacctcaagcgatccactcgc 
atcagccttccgaagtgctgggattacaggtgtgagccaccatgcccagccagaattatttttagtactgtagttaagagggcaca 
ttctggagcaaactgcctgctaagtgttcgctgtggggcattggggaagaacttaatctctttgtgccttggtttccacatgtaaa 
atgggataattatattgtccccctgtactggtttgctggggctgccataacaaagtaccacaactgggtggcttaaacaacagaaa 
45 tgtgttgtctcatagtgctggaagccgactcacctcagaagcatggactcccttacctccaagtccaaggcaatggggctctctcc 

ctcttgcctcttgaattcctgcatctcatttcactgggtaaacagggaggctcctgtgctccagcaggaaaaccctggactgggaa 
gcaggatgtctactctgatcctgctgccccaaagctgtgcggctttagacaagtggtttgacctttctgggctcagtttccttgat 
tttcactattatttgaagggcttggggtcatggaaatcatgaactcttcacactgagaggaatcttcataatccattttgtagata 
acgaacctaaggctgaagaggtcaggggcttgcacccagtcatagagctaaatgaggtgcaaagaacctagaactccggcgtcttg 
50 actcccacctgggacacattttatcagtaatagtgaactctcatctgttgatagtgttagaattctcacatttactccccataaca 

gcctcccgggttcaagctattcttcagcctcagcctccctagtagctgggaatacaggcatgcaccatggcgcctggttaattttt 
gtatttttagtaaggatggggttttgccatgttggccagaCtggtctcaaactcctgacctcaagtggtccacctgcctcaacctc 
ccaaagtgctgggatcacaggtgtaagccaccatgcctgaccagcacccttctgaagtaggtgctttcagaaatctgaaagcatag 
55 tgtcggttagcagggttggatctcttctggtactgtgaggaagaatctgtgccatggctgtctgctagcttctggtggtgtgctgg 

tcatccttagtgttacttggcttgcagaagcaccatcgatctctgctttcatcgtcgtgtggtgctgcccctgcatgcatgtatct 
gtgtccaaatttcccctttttataagagcaccaatcatattgaaatagggctcaccctcataatctcatctcaactaattatatct 
gcaataaccctacttccaaaaaacaccacgttctgaggtcctgggtgttgggatttcaacgtatgaatttggggtgggagggcaca 
attcaacccaaacattacctaataaagttttcaacagtaagtaaatgagttaactcctggaaagcatttaaaacagtgtctgacat 
60 tcagaaagctctcagtaaacgttacattatgctgggtataaataaaaagctcccaggacagtggacggcattgagattccaccggt 

ttgtattagtgtggcctcgccagtaatttacatcttctatcttttttggttggtcagggcttaagccataccaggtaaatattttg 
aataatactcctagctaaaaggtgcaaggagtagatactgtgggttctgatttttctttcccgttctccaagctgtgtacacagaa 
ccatgcaagtcgccccaaccagggaaaaacaactgccatttcttttaaaggggaaccaatgaaggtcttgtcctgatgagctcaca 
aaagcaaacttctccatgtctgtcgctcactcagtgggctgaagcagagccttcacgctaagctttggagacaaagcttcttagag 
65 aatgtgcaacgtgggctgatcccaggctgcccaaggagcagctgacgagtgtaaaagtgtttgctcaccgattagaatcagtcctt 

taaaaaataaataaggtatgttgatcttttatgtgatgattaaacaaatcagatggcccaaaatgaattccaggtaaagaggaata 
aaatatcagaaggcaagctgctgaaattagcaagagctgaactcgaaaagcccgactttccaggcacggctagtttcttcctagca 
agttcctgacggagctgggtggctgccccaggtgactgcagtagcaggagattaaggagacagcacctgcctgacaaaaaaggttg 
ctgacacaataggccaaagttaaattgagctgccaagggaaaatgattggggatatgcagttaacagttgagggagataccagaag 
70 aatttgtgtccacagagagattttgatggggctgactttgccgctgaccgactcacctcagaagcatggactcccttacctccaag 

tccaaggcaatggggctctctccctcttgcctcttgaattcctgcatctcatttcactgggtaaacagggaggctcctgtgctcca 

GCAGG AAAACCCTGG ACTGG G AAGCAG G ATGT CT ACTCTGAT CCTG CTG CCCCAAAG CTATGCGGCTTCAG ACAAGTGGTTTG ACC 

TTT CTGGGCTCAGTTT c cttg attttcactatt atttg aaggg cttggggtcatgg aaatcatg aact cttcacactg agagg aat 

CTTCATAATCCATTTTGTAGATAAGGAACCTAAGGCTGAAGAGGTCAGGGGCTTGCACCCAGCCATAGAGCTAAATGAGGGGCAAA 

75 gaacctagaactctggcgtcttgactcccacctgggacacattttatcagtaatagtgagctctcatctgttgatagtgttagaat 
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tctcacatttactccccataacaaccttcttcttcttttttttttttttaaacggagtttctctctgtcacccaggctggagtgca 

GG^TGSc^GGCGr^Gr^^T^^ CTCCAGGGTTCAAGCTATTCTTCAGCCTCAGCCTCCCTAGTAGCCGGG ^ TACA 

GGCATGCACCATGGCGCCTGGTiAATTTTTGTATTTTTAGTAAAGATGGGGTTTCACCATGTTGGCCAGACTGGTCTCAAACTCCT 

gacctgaagtggtggaggtgggtgaaggtcggaaagtggtgggatcacaggtgtaagccaccatgcctgacSg^c^ctgS 

g ! AGG ^^^ a ^ ga ^ ttactgatcaggag ^cggcttgcccaggatcctgcagctactgaatagaSg“cagaISttc 

ctggtttggtgcgcttcctggtacacaccagctgcctccaatctccctttgataatcctagccacatgccaccgcgggtgctctag 

tgtaggc t gg c a c ca accccaccc ag caa g a gc c agg atct g cttc ttg a gggcaggcaggtttatcacacagcggggtgSgaag 

AG I AGTATTCATCTTCCTAGTGTAACCACTTATAAC TACTrTTCAGr G AATCAAATAGATTTTTAAGCAAGAACATTGT^A^C 

TGCTTAATCAAGGGTGGAGCAAAATGAGTTAGCCAGGGCCACCCTAGCTCAGATGGGGTGGTAGCTGCCTCTGCTCCACAATGAGG 

IrrIr^ CTTGCTCCCCACCCTCTCCmGCCCCACTATCTTTTAGTTAAAGGGCCAGGTGCACC AGAACACA G GTGCCTTGAGT 

AGCACCAGCACCTCTCAGGGTCATAGGGAAGAGCTGTTTCCTCTGGGTAAACTGAGGCCTCAATAAGGCATAAATGCCTTCTCTGG 

GTGAAGAAGATATGCCCTCTAAGATCTCTCCAGGGTGAATCTAGAATAAGTTGTAGTCTAGATGGCTTGGCAGCACTAGCCAGTGT 

GACAGTAAGTCTTGATGAACATCAGTCAGCGTCATGCTGAGGGACAACCTCGAGGAGAGGGAATGTGTACTTGTTACAACAGCACA 

CCCAATAGAAATAGCATGTAAGCTACAAATGTAACTTTATATTTTCTAGCAAAAAAAAAATTTTTTAAAGAAACCAGTGCAATTCA 

TTTTAATAGATCTTATTTGTTTCAATATATCCCAAATATTGTCCTTTCAATGTGTGATAATATAGTTATTAGTGAGATATTTTCCA 

TTCCCTTTTTCATACAAAGTCTTTGATACTCAGTGTGTATTTCACTCTGACAGTGCACCTCAATGTGGTGCAATAGGCGAGGGTCT 

A ^J GGTACATCCCGTGCCCAGTGTGCACTTAAAGGCTGTAGATCCATA ' rA TGGCGACTGTCTCCTAGATAGATGAGCCCAGCAAG 

g^^^^I™^ GGTCCATGGTCTCTCAGGTCCCOTCCACCCCGACATTCGACGAATCAGAGAAGA ”aata“g^ 

cacttttatcttgctccccatagtctgaacagaaagagacgccacagaatacaatcacgactctctccctcctacggactccc 

I g ^“ caagcaatcaatgggctggtctcagacaaagacacctagtca a gg ctggtgaaacctgctctatttcctagtaggcctcc 

f55 TGTAATTCTCAGCAGTTTGTGTGTATAGATAGAATTCCTGCCTTCTACTAAT( 3TGACT G TTCCTGCTCAGAGATCTAGAGTTA 

A ” A ^ AGCAAATTCACAGTGAACCAGAGCTAGGTCTTGCTGTAAGGG TCCrGTGTTTTTTAGAAGTACGTTGCCATGGGGATTTT 

gtccccactgggttcctcctcaggaccccagacagatagatacacaaaccctgggcccataattttagttagaaaaggcccaagc 



ggggagaataaaagcatactaccttagaagggactggggtcatctggccagacttgtggaataaagagaatttcattccttgtata 

aaataactctaaataatggtaagctcttaggagacttgatctactggctacatatacccactatgaaattaacacattctggaatt 

T^ atggaagaatatggaaattggtccttctcagtgtatggacg aagcatcagaaatgaagagaagggccaagcctagagagcaaa 

actaaagactcactggtctgtgggcttcctgcccaaggagagctgaaagctaaaggatgcttcacaatgtcctacaagttgttttt 

^^^^I CC ^ C ^ GCGG ^ G; ^ CTGTG ^ TATGCA; ^ CA; ^ c:,rTTCCT ' rT GTTGCTATAATCTAGAGGTGGACTTTGGCTTA 

agtcatgccaaaatattatcattctaaaccagtaacacctatatttgttgagcatttactatatgtgtggcactatgctaaactta 

actaccccttttcctcatgtgtaacagtcaggtgacttcacagctgccttgtggatacttgtgttatttgaaagattgcataaaca 

catgtaaaatgcttagaagtctaccacctcatcttacctacagctttggtgagtccctgctttggccaagtagaatcattccctgt 

gaggaggggaagaggataagaaacaggcagagttgaccttacaggtagacacaacaggcgagggtccatgtggtgcaatggatccc 

atgcacatgcctgattcagtcattctagttgagtaggattgtctggttggttgttattattttgttttttgtttgtttctttcttt 

tgttttataagatggagtctcactctgtcgcctaggctggagtgcagtggctcaatctcggctcactgctgcaacctcttcctccc 

gggatcaagcaattctcctgcctcagcctaccgagtagctggggctacaggggcatgccaccacacctggctaatgttttgtattt 

tagtagaaatggggtttcaccgtgttgcccaggctggtctcaaactcctgagctcaggcaatcctcccacctcagcctcccagagt 

GCTAGG ATTACAGACGTG AG C CACCGTGCCTGG CCAG TTTTT ATCTTGAAAGCTT AAGGGTCTCCCACTTAAATT CAAATACTCTT 
CTGAGGATAACCTTTTAATCAGCCAACTATCATGAATCTCAATTATCAGGAATTCCAGTTATTCCAATTATCAGGAATTCTTTATA 

TCA I55 CAGG ^ TCTAAAAGAGCAAGGTCTTATAGGTAAGGGCAAACTrTCTGATGCCTTGGAATT CAGACCCTAAGTAGAGATGG 

TCATTTGACATCTAGTCTGATCGACTGTAGAGTTACTrCTATACAAATAAATTCAAGTTATCACAGGGTTTCTTTCAGTTGGGGAC 

AATACTTTGAAAACTTTTAGGCTCTGAATGAATAACTTGGCAAAAGAAAATGTTAGGGTCCTTCAAATACCATACTTGTTGTGGTT 

TTCTCACAGATACACCAGTCTATAACCCTGAGGTTTCAACACTCCACTCAGTTGTGGGCTTTTTATCTAAATCAAAACTATCArAT 

GCCCACATGTGCATCTGCAGCCAACCACAAATGATCTAACAGGACCAGATTTCACTGGAGCTCTGTGACCCTTCTCCCAGTGTGAA 

CTGAAGGGAAAAAAACCTGGAGCCTAAGGGACTCCCTTTTCCGTGTCCTGAAGACCACTGGCTTTGGTTAAGCCAATATGATGGGC 

TCATTGAGAGAGAGACTCAGGACCTCGGATCATGCCACACTCTCTGGCCCCAGAAGGCATACCACAGGCTGCCAGCTTTGTTGGAG 

^^^ gagacttaaggccaggatatatcaagagccctgtacccagttct gtgatgtcttaatacctttgacaagagacattggcaa 

CTCACTGGGTGTCCATTGGGGGGCGACAAGGAAACAGACTGATGAAACCAGAGAATGTGACAACTAATTACATGTTGTTTCCTGTA 

GAAGAGAAATTCTCAGAGGAACGTGGTGACTGTCTGTTCTTTAATGGACTGTCATATGAAAGCAGGAGAAGGAGATTCTTCCTTAC 

TCCAAATGACAAAACTAGGAGCAGTGAAATGAGCTTATAAGGTGGCCGGGTTTTTCTAGCAATTGGAGCTCTCTGCAGTGAGTGGA 

cacttggcagggtagtgcctactccgcatttgatgtgttcacaccacggctagaagtaggtgtcgcaacttccagttgaagaggga 

attcttttccttgggtgggagaggggctagagaacgtctcaggttgttgctaactatgagcatggttttataattgtttaaaagtg 

ggtaaacaagaagagtgtgtttatggtgtctgtattccacaaactattatttcccacattaactgtttcatatatggaaaatctga 

gaaacaggaatgctaacaaggttgcagtataatttaaaaatacttctgagagatcattgtatcccaaaggcagtgcccagtgaggt 

taagagcgtggtttgtggaatctgagcccacaggggtttaaatcctgcctctgcccttcttagattctgtgaacttggacagattc 

cctcacttatttaagacttcacttttcagcccttgagatcccacctgctcaattatctaaatgaaatctatcactgtggaaagagc 

aaaggcctcctgctgttgagcaaaatgttttccagtcctttgtttctgtgtgaaataaagcagctccatcccagtgctaaatgatc 

aactgcatatgacagaatgagcttatttcatgctcccagtaaatacaagaccatagactactctggatggtagtttaagtttaaga 

TGAAATTGCTTCTTCTGATTGCCTTCTTCTTTATTGCTTCTTTCTCTGTTGTTCCTTCCTTCTCTTGTTTATAACACTAACAGTCA 

aatctatctgtgtggaaatctatctactatatagaacgctacatcacaatttacagaggggaaaatatttttgtcggcagtaacat 

ttcactggaagaggcactatttggccacctaactctgggatttaggctcaggtagaatcagtgcctcagtttctttaggtcagcca 

ttatgagttgttccttatttgacctagcacatatatagatggtggttaaatttagcaaaattctcttcacaaaggtttcatttgtc 

tggaagactctaagtactgatctggtcagagtaccatcaaagccccttgtttgtcatgagaccgtggaccaacatgttagtctttc 

tcatgtaaaaaaaaaaatcatcaacaaatgcagtgggagttggtagtcatgagtttgaggtagtacaatatccttaaagtacacac 

tcaatcatgtgtgataattggccaactctacctaacaacagttgaagacctccaaacagctatcaggactactggaatcatgtctc 

cagaagaacctggagaaacattcacatttgtgtggaccaaggaggaaagcaacccagacgacttctacttagaagcacaggcacat 

agagcctgtgttattggcacaggtatttctctcctaagagccttttctgcttaagaaggcttgaggatctattcccattaatcata 

aaaaagggatttgctgggctaaattattttagcctcctctttatgccttacttcacaaagaattgcagttaatctgtaaatgagtt 

CTGATGTTATG AAAATTG GAT ATGG CAAATTGTGTTATT AAGTCTATTAAGGGATGAAGAAGGACTCTTCT AAAAG AATAACGTAG 
TCTGAGTGGCAGCTCTCACTTAATAGACATCTACCTAGAAATGTTTCTGAACTTAATGGACACATGATATAATTCAAAATTAATAT 

aagcacacagcacctctccccataaccttattgaaattaagggttccaaatcattcttctctcccttttacttcacctgcaacatg 

TGGCTCACCCTTCTTTAGACTAAGAGCTAAACTCTAATGCCTAGTTAATGTAAAACAATGCCAGGATTATTAAGCATGATTCTGAT 

AAGTTTTAACCCCTAATGAGATTATCCTTGGTTAAATAAATTGAATGGCTAGTGGAATTCCAATGTAAAGTCAGCAGAGGTTAGrT 

GGTTGCTAGATATTTAACTATACATACCAGGAAGCTATGAGGACAAATTTCCATTTGCACAGAGCCTTGAGAATTGGCCATTTTAG 

GACTAAATGTGCTGCTCATTACTTTTACTCAAGGACATACTAATGACCAATATATGTTTAAATACCTACTATGTACAACTGCTTTC 
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aaaaacactttcaatcttgaattgagaaggtaggagatccatacctgtattaggccatcctcacagtgctataaagaaatatctga 

gactgggtaatttattaaaaaaagaggtggatgaagctggaaaccatcattctgagcaaactatcacaaggacagaacaccgcatg 

ttctcactcataggtgcgaattgaacaatgagaacacttggacacagggtggggaacctcacacaccagggcctgtcatggggtgg 

GG AGAGTGGG G AGGG ATAG CATTAGG AG AT ATACCTAATGT AAATG ACAAGTT AATGGGTG CAG CACAC C AACATGG CACATGT AT 
5 ACACGTGTAACAAACCTGCACGTTGTGCAGATGTACCCTAGAATTTAAAGTATAATAAAAAAAAAAGTGGGGAAAAGAAAAGAAAA 

GAGGTTTAATTGGCTCACGGTTCTGCAGGCTATACAGGAAGCATGATACTGGCATCTGTTCAGCTTCTGTGGAGGCCTCGGGAAAC 
TTACAATCATGGCAGAAGGCAAAGGGGCAACAGGTATGTCACATGGCCAAAGCAGGAGTGAGAGAGAGAACAAGGTGCCACACACT 
TTTAAACAACTACATCTCATGAGAAGTCACTCACTATCACGAAGAGAGCACCAAGGGAATGGTGCTAAACCAAGGTCCCCAACCCC 
CAGGCCACGGATCAGTATTGGTCCATGGCCTGTTAGAAACCAGGCCACACAGCAGGAGGTGAGTGGCGGGCAAGCAAGCAAAGTTT 
10 CATTTGTATTTACAGCTGCTCCCCATCGCTCATTACTGCCTGAGCTCAGCCTCCTGTCAGATCAGCAGCAGCATTAGATTCTCATA 

GGAGTGCAAACGCTATTGTGAACTGCACATGTGAGGGATCTAGGTTGCACACTCCTTATGAGACTATAATGCGTGGTGATCGGTCA 
TTGTCTCCCGTCACTCCCAAATGGGACCGCCTAGTTGCAGGAAAGCAAGCTCAGGACTCCCACTGATTTTACATTATGGTGAGTTG 
TATAATTATTTCATTAAATATTACAAGGTAATAATAATAGAAATAAAGTGCACAATAAATGTAATGTGCTTGAATCATCCCAAAAC 
CACCCCCTCTCTGCCCCGTCCCAGTCCATGGAAAAATTGTCTTCCACAAAACCAATCCCTGGTGCCAAAAACTTTGGGAACTGTTG 
15 TGCTAAACCACTCATAAGAAATCCAAACCCATGATCCAGTCACCTCCCACCAGGCCCCACCTCCAACACTGGGGATTATAATCCAA 

CATGAAATTTGGGTGGGGACACACATCCAAACTATATCAATACCTTCATAAAAGCAATTAAATAACTGTACAGTGTGATAGGCAAT 
AAATGTCAAATGTCATATGTATGAGGAACATAGAGAGGTGCTGTTATCAAGTCACTGTGTGACCCACTGAGCACTCGCAATGAGGC 
ACAGGTAGTAATGTACCTGCTCACTTGCTTATTGTTGTCCCACCACGCTGAATTGGGAGCTTCATGAGAGCAGGGCCCATGTCGCA 
TCTATTACCACAACTGCCTTATTCGCGTGGCCTGTAGCTAGCAATCAGTAAAAAATTACAGCATGGATGAAGCTACAGAAAGAAAG 
20 TAAATACTGACAGGTGGGCAAAATTTTTAGATATGGATATTTAATGATGGGATGAACAGATGAATCAAGACAGGAAACAAGGCTTC 

GCGTGGCAAATATATCCTTTCATTTGCCCAGCAAACATTTGCAGATCCCTCACTATGTGCTAGACACTGTGGGCACATTTCTGTGT 
GGATTGGTGTTTTTCTCTCTCAAAACTGGAGAGATTTTGAGATCAGCCTGTATGTAGTGAGATGAAGAGGTATGTGGTTGAGATCA 
GGAGTAGTTGGGATTCTGTGAGGGATAGGGCTCCTTAGGTGTAGAGAGCCTTGAGACCTTTGTTGTGAGGATAGTGAAAATCAACA 
AAAGAATTTATGTTAAGGAAGGTTAAAAAGTCACTCTAAAGGTCTCAGAAGTGCCTATGACATCATGAGGAGATGTCCATTCCTGA 
25 AAACrrTAGCCAGGTTACAAACACTTTAAGAAATCCTATCTCAAAACTTCAAGAAAAGTGAGATCTGTATTTACACAGATAGAATT 

TCCAGGACTGGATTATATTTGCACTTTTTTGTTAAATTTTTACTTAACTAGTATATTAATATTGATAGTACTTTGTGACTTTTTTC 
ATAAATATAACTTTTAAAAAATATGGTATTTCTAAAAAGGTTTGGTGCATTGTTAAAATGTGGTTTTGATTTATTCACAGACAGAA 
ATCTTCTCTAACAGACTATACTTCCATTTCATAATTCAGTGAGGTAATGGGACTCAGTTATACTAAATTTATCATAGAGCAAACTT 

tgctagttttcatctgttcattacattttatgtaatggcagacagtgtaataactaataccgttaacccaaccatctcttccctat 
30 aatgtttctataggaacatacagtgtacattttgcagttctctacacgcagacaaattctaccagtgtgtattctgattacaagct 

agttgcttcataggccatatgtctatcttcagtccctatgaatcatgtaaattacagagcaaactgccgatactcagtatatgtat 
atgacacataagagtcaagtatactcagctcctaagagcaagtgagaagacaaagaagatctactgtgtgtagaaatacttcttaa 
atcatctttcctgaaggcctagtttgcaactgagtcgcaaaaatttggtttcaaaaagttaagcttgcaataataaaaagataacc 
cagtttaacaatgggcaaagtgatctgaacagacatttctcaaaaaatgatatagaaatggccagtaagcacaagaaaagatactc 
35 atcatcattactaattagggaaatgcaaatcagaacgacaatgagtcacctcttcacagtcactaggatggctatgattaaaaaaa 

aaaaagacaggcaataaccagtgttggcaaggatgtggacaatttagaaccctcatacactattggtagacatgcgaaatgaaata 
gtcatttcagaaaacattctggcagttcctcaaaaggttgaacataaagttactaggtgaaccaacaattccactactagctatat 
atccgccaaactgaaaacagatactcaagcaaatacttgtacatgaatgtttatagcagccctattcacactgtccacatacttga 
aaacaattcaaatatccatcaatggataaatagataaacaaaacgtggtaatttgtacaatcgaggattcagccatagaaaagagt 

4 0 gaagtactgatacatactagaacatagatgaacctcaaaaatgttatggtaagtaaaggaaaccagtcaaaaaagaccacatactt 

tatgattccatgtgtatgatatgtccagaatagggaattccatacagacaaaaagtagatgagtgtttgccaggggctggggagag 
gtggggatggggaatgactggctgatggttagtttccttaggtggtgaaaaaaatgttttaaaattgattgtagtaatggatccac 
agccttgtgaatataccaaaaaccactgaactgtgtaggggtgggttgcccctccacacctgtgggtgtttctcgtaaggtggaac 
gagagacttaggaaagaaaaagacacagagacaaagtatagagaaagaaataaggggacccggggaaccagcgttcagcatatgga 
45 ggatcccgccagcctctgagttcccttagtatttattgatcattcgtgggtgtttctcgaagagggggaggtgtcagggtcacaag 

acaattgtggggagagggtcagcagacaaacacgtgaacaaaggtctttgcatcatagacactgtaaaggattaagtgctgtgctt 
ttagatatgcatacacataaacatctcaatgctttacaaagcagtattgctgcccgcaggtcccacctccagccctaaggcagttt 
ttccctatctcagtagatggagcatacaatcgggttttataccaagacattccattgcccagggacaggcaggagacagatgcctt 
cctcttgtctcaactgcaagaggcatgccttcctcttatactaatcctcctcagcacagaccctttacgggtgtcgggctggggga 
50 cggtcaggtctttcccttcccacgaggccgtatttcagactatcacatggggagaaaccttggacaatacctggctttcctaggca 

gaggtccctgcggccttccgcagtttttgtgtccctgggtacttgagattagggagtggtgatgactcttaaggagcgtgctgcct 
tcaagcatctgtttaacaaagcacatcttgcaccgcccttaatccatttaactctgagtttgacacagcacatgtttcagagagca 
cggggttgggggtaaggttatagattaacagaatctcaaggcagaagaatttttcttagtacagaacaaaatggagtctcctatgt 
ctacttctttctacacagacacagtaacaatctgatctctcttgcttttccccacagaactgtacactgtaaaagggtgagtttgt 

5 5 ggtatgtaaatttatctgaatttttaaaataaaaaagaaagttaaaaaatgttaaacttggaattaatgatggtttttttgaagca 

gattagtaactactgaaattagtccttgatttttggaaaagcctttaaaaaatggtaagtgggagaagttataaacaaagagatga 
atgagtcacagaaaattgggagacaaatagatgataacaagggacagtacagaaagactcaactgagttttatcaaatcactcagg 
cagataaacatgggggctgcatgtgcatccgtatgtgtgtatatgtttatttacatctaatatacacacatgatattacatgaaat 
attataacatataataaatatatattcatactggaaaaattctcaaagaatataccaccaaatgttaacaatagctgtccctgttt 
60 agtgggatttcaggtgacttagatcctttccccctttggcctctcagtatcttataactttgtgtgctaagatcattgatagttga 

acaataagaagaagaaagtgagtgtggaaggatgttgctagagaaagtgtattcttgattatatggaggaagtgggggcagtttgt 
gaagtcttccttacgaatagcatcctatttgagaagaccagtcttcacactggaaaaaatgcatagagcaaggtgggcatcacttg 
cagaacagtttggcacaggactacctctgaaatattaaggcttaggagacttgttcttagaaactcttcaggcaaagtttacaaaa 
ggccttttcctccttgcttagcagattctcccaaggcatccacatctacactctccgtaagtcactatatactggacctagcacac 

6 5 atctgtctacccatcattgtattagtctgtcctcacgctgcttataaagacatacctgagactggg caattt acaaaagaaacagg 

tgtaatggacttacagttccatatggctggggaagcctcacaatcgtggtggaagacaaggaggagcaagttgtgtcttacatgaa 

tggcagcaggcaaagagagagagcttgtgcagggaaactcctgctttcaaaactatcagatcttgtgagaattattcactattatg 

AGAACAGCATGGGAAATACCCGCCCCCATTATTTAATTATTTCCCACCAGGTCCCTCCCACAACACGrGCGCATTATGGGGGCTAC 
AAGATGAGATTTGGGTGGGGACACAGAGCCAAACCATATCAACTATCTATCTATCTATCCATCCATCTGTCCATCCATTTATCTTT 
70 AATTGGGATACGTCTACAAGACAACTGATACCTAAAAGTATGGGAATTTCATTTGCTAAGTCACAAAATAACTTTTAAACCATCCT 

TATATTATACCTAACATGATCTGAGCACATAATATTGTCTAAGTCAGACCCATTCTTGCCTCTCTGAGCTTACACTCTTGTCAAGT 
GTGAGCCAGAAGGAGTTGGTCCAAGTAGAGCAAGTCTCACAGGCTTTGTGGTACTCAGGGTGGGGGTCTTACCCAACATTTCCTCC 
CAGAAGCTGAAAGGCAGAGACAAGAAATTCATCCTGAAAGAGTTCACAAGGGTAAAGTCAAGGTGGCTGGTCCCCAGACAGGTCAT 
AGGAATAAGGTTCTGGTCATACAACAGGAGGCAAGGAGCCCAAGTAGAGGGACTTGGGTGTGGGGCAAGTGGGAGGGTTTCArrGA 
75 AAAACTAGGTAGAAGACAGGGAGTAATGGTGGATAAGGCAAAGGACAGCATCTAATTCAGGCCTGTCATCAAGCTAGAGAATGTTC 
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ACAGCAGTGTTGTTTGAAAGAGAAAGGCATGGAAAACACTTTGTTGTCTATCAGCAGGTGTGAATAATTTAArTGTGGTGTTTTCA 

aatagtgagatttccagcagaggaaattaataaaccagagctgcatgtgtcgatgtagaaaaaaacccaaagtgtccagacatggt 

ggctcacgcctgtaatcctagcactttgggaggccgaggcgggtggattgcctgagctcaggagttcgagaccagcctgggcaaca 

J^» G ^^ CTCCGTC t CC ^ ct a^ at ^ ca ^aaa t tagccgggc G tg G cg G cctacgcctgtagtcccagctacttgggaggctga 

^^n GAG ^^ GCTAG ^ CCTGGGAGG ^ G; ^ GTTGCAGTGAGCCGAGATCGCGCCACTGCATTCTA GCTTGG G TGACAGAGTGA 

GACTCCGTCTCTTAGCAAAAAAAAAAAAAAACCGAACACCCAGTGTTCTCACTCATAGGTGGGAATTGAACAATGAGAACACTTGG 

acacaggaaggggaacatcacacaccggggcctgttgtggggtggggggaaggaggagggatagcattaggagatatacctaatgt 

aaatgatgagttaatggatgcagcacaccaacatggcacattcatacatatgtaataaacatgcacgttgtgcacacgtaccctag 

mctt a aag t a t aa t aaaaaaag t aaaaagaaaa g aa a agaaa c a aca a c aaaa a aaaa ct a cc ct t taaaggaatgcatataaac 

^^IJI^ TTCTTTCACA ^ CAT ^ CACAG ^ TGCTTACTGAAGCATCAGTGTGTCmCAATTGGAT GrGATGTGrrrTGAAG 

ACATAAGAGGCAGGAAAGTTTTGGTTGCCAAAAATAAAGAGAAACAGGGAAGAATTTAGCTTCTGAACTGGATGGTCACTCrTGCC 
^« A ^ G ^^^? AGGAGGGCA ^ GGTT, ^ GCA,r ^^ GTT ^^ cc ^^ TT ^ TT 7’ CCTTA AA T AAA GT G cc C T C?GACTTCAGGTCAGTCTTG 
^^ GCTAAATGATTCTGCCAGATTCT ^ cagctgagctgtgcggggtcctgaagacctgc tttgacttcctctgcacc 
AAACTGAC rCACTCCCCAGGGAACAAGATCAAGGCTGAGGAAGAGAAAAAGCAGGGCATGAATGGACCCTATACCCAAAATAGTAA 
TTCCATTTTCTCCACCTGCCATTCTACCATCACAGTGAAGCTTTTCTAAATTGTAAGAGGCTCTTGTAAAAATGAAGCCACTCCTG 

^^^I GAAmTATCAGCCAACATGTATGTGGGTGTCCATGGAAAACAAGACCTTGGCAAATT ATACCACAAATGGGCTGGG 

gcaagtgggaggagagtgataggagaacgtttgaatcaggacaaaacgagtgaacaatgtggaggcaaagggtgggaacaagatgt 

GCTTTGCCAACCAGACAAGTTTTTCAAGGCTAATTTTTCTAGAGACCATCTTAAGAACAATTGCAACACTAGACAAAAAGCACACA 

aaccaaaaaaagaaaaaaatctaaacccaacagcctaagtatcagaaaccatcttcttatccatatggttaaaaagtcaaaatgaa 

tttattacattttcacagaaccatttcctgggccggaactcatttctccttaaataaatactataaaattttcctcagaacaaatc 

aagtcccctctataaccccagaagacaaagtacatcggcagtaaaaacagacacaaagtctccactgttgtcagaggtagcatggc 

ctggtgggaggacagggagctcatgctgccgcatcagtcgggaggagggatttgtcttctccacagggcaggatccctacaggaaa 

caggacaaactgagaagggcttgacaatggaactctttacaaaggtgtcagcagagtattcaaaaccacaggagaattgagtgtca 

GGGG I AGCAACTGTACGGTTCCAGAGCCAACCCATGTCGGAAGGGTCAGAGG <3T GGG ACAGTCACCACAACCCCAGAAGGGA G AGT 

TCTGTAGAAAGGGCCATCTGGAGGGAAGCAGTGACCTTCAGTCAGCCCAAGGTGACAGCCAGGCAGCAAGGAGATGAGTACCCTCA 

gcctcactccttcccttcctccaacctcctaccaagcctccctgtgggtcaagctcatcctgggagtcagaaggcaagagagcccc 

tagatgcagtccacatagttcagagcaggttgcaggtcaggaagggtgaagacaggagaggcaaagggaagacattgggcaggtct 

ccagctcacggccctgtcatgcctgcagtcactgtagtacagactgaatgttcactgtgtcctgctttcagcatttaagatgcct 

ctgagataaagagcctgccttgagtctcacgggacatgctcacattttctgaaaccatgtagcttgcactgttaacctcttcctcg 

gtttagaggttttaggggctcgtttcacaaagctgccccagcccctcatgttaaacaacctgagggctgtgactgggcaaaaaata 

AATAAATACATTTGCATTCAACATTGACAAAATACACACTTAAGrGAGACTTTTTTGCATCACAAAAAAATAAGTTTTTACTTTTT 

TCAAAAAGTAAAGGTT CTTTAAAAGATATCATCTAGAGTAG AATT AAGGGCTATT ATT AG AAAATCAC AGTG GT CCCTAGGCAAGA 

CATTTTGAGGGATGAACTTAAGCAGGCCCCAGACTCACGTCTTCCATGTCCTACAACCCAGGCATACCCCATCATCCCATACCTTC 

AATTTATCCAAATACTTCCTGTTTCAGTTGGCAAATTCCACTGCCCCAAGCTTCCAAATGTCTTCCACTGCTGGCTTAGCCTTCTT 

CCTAAATCCCCTCCCCATAGTGTCCTGGACCCCATTAAAATGCCAGCAATGAAAGCATCTCCTTTCCCCTGTCTAGCACAGCCAGG 

TACATCTGTTCTGAGTGGTCAGTGCCCAAAACAGCCCAGTTGCTAAACAGTTTGACCATCACCTATGCTCACACAGGAGTTACTGA 

GATGATGGTCCTCAACTGCAAATAAAAAAACACAGGCCACTCTGTAGGAGCCATTAGCTCACAACTTGCTGGGCAGGCTCAAGTTT 

TAGGACTCAGCATGCTGAATAACACCTCTATCCAATGGTAAATTTCTCTGGAAATGAATCCAAAAACCTCTCAGATGACAGATCCT 

GGGACTTTCAAGTTGTTACATAGCAGCAAGGGTTGCTGTCATGATTTGTTTACTCTTTGATTCCCTGCTGTGGCTCATTTGAGATC 

ttggagtgtttgctgcagtaattatggcaggatttttccagagtggttttagcatcagtgaaagaattagtgttcattactcctta 

attctatcactcaacaaattataggggtaaaattagatcctattaaaaaaaaaaaaaaacagggaaaaacagcaaacagaaacaag 

CCGGAAAAGAGGAAACTAAATTCACCCTCTAATACTGATAAGCAATTCrTCCCTACCACTAAATTTTAAACCTTCATCAGAGACAG 

TACTTTGTCCGTTTGTTCAATACTTTATTCTTAGTGCCTATTACAGTGCCTGGTACATAGTTGGCCCTCAATATATGTTTATTTAA 

TGAACTGATTAAATAAACTAGACTCAGGCTCTGACCCTTGTGCTAAATCTGTGCTCACAATAGATGTTTTAGGGCATATTAAATTT 

TGAAGTCAGTTCATCTCTATGGAATTTATAGGCAAAGGGGCTTTCTTTTTTTAGAGGTAGGTTCTTGTTCTGTCACCCAGACTAGA 

GTG CATTTTG C ATTrTGAG TG CAGTGGTGT CTG CC ACT CAGACT AG AGTG CAGTGGTGTG ATCAT AGCTGACTGCAG CCT CAAACT 

T CTCGGCTCAAACAATCCTCCCAC CTCAG CTT CCTCACTAGCAG ACT AC AGG CACATGCCATTGCACCTGGCTAATTTTTT AATTT 
TATTTTTTTATTTTTGTAGAGACAGAGGTTTGCCACATTGCCCAGGCTGGTCTAAAACTCCTGGGCTCAAGCTATCCTCCTGCCTT 
TATTTCTATTTTGAAGCAAACAAAATGATGCAAATGAATAAAGAGTCCTAGGAAGAAGTGTCCTCTGCTCTTGACTGTCCACTAAC 
TCCAGACTTCATAGTGGCCCCCTTTGCTTAAGGCATATGATAAACTTCTAATGATGCTTGAATTATATTTCCACCAGCAGGATCAG 
TTATTTTCCTCAGACTCAAATTTTGCAATCAAAATGCACAGTGTACACACGGCTGCTTATATTGCAGCACATAGCATCTATTTTAC 
CATTTCAATTTGTGTGATTTCTTACATGATGGATTGTGGGATGACAATAATGTGTTCTCAGTGAAGCCTCTTGACTAAACCAAAAT 
TTGCATTTTTATAAACCTCCATGAAACAGCTTTACTTAGTAAGATTCTATAATGCTATACTAAAGAAAATTACGTGGTAGCTTCTA 
AAAGAAATACTCCCTCCATCACAGAGACCGAGCCTCATATGAAAACAGTAAGCAGCACACAGGAAACTCATGCTGTAGATGAATTT 

GGAGAG CCACCTCAGGTTATTTG CATTATAG AATG CT AAACG CAG ACTATGCAAGAAACC AG CC ACCT AGAGAGATCTATATAGAA 

gtagagaaacttccataccaccagcaattttggctttccaataaatattgagtgatgtccaaaagtcgtataattcaaaaagtcta 

GGGTAAGGAACAAGATAAAAGCTAACCCTTGTGGGTGTTGGTAAATCAATAATTAATTGGAGATCTTCCATGATATTTCCTCATAA 

GAATCATTGCTAAAATTGTTGTAATGACTACACAGACTCCCAAGATTGCAATAGTCAAACAACACAAACTGTTGAAGTCATGAAGG 

GATATGCAACATGGCTCCTTGGrTAACCTTTTGGTAGGGATCCAGTTTCCACCATCATGAAGTCCTGTTTTCAATATTAATTTACA 

TCATTAGAATGCCTGCTGTTCCATCAGCATTTTCTTGAGATTTCCTGGGCCATTCTCAGAAACCAGAGTTAGAATGCAGAAATTAA 

TCATATTTCATTTTGACCTAACTATTATACCCAGATATTTATAAGCCTGAAGTATATTTTTGCCTTACTGATAAACCAATAAGAAA 

GAACTTGAATATCTCATAAAATAAGGTCTTTCCGCAAGCCACACATATCTAGATATGGATAATAGAGCTAAATAATCAGGTGTCGA 

GTCCAATACACTGTCAATCTATGTTTGACAAGCATCCAGTTCCTTGCCTTGAGTCATTCAGTTCTTCGTTGTTCTTGCTGGAATGA 

AAGC CTAT ACAAAACCT AG CAT TAATGAAGTTAATATG AAACTAATTAGCTG CAATG CTACTG CGGGAAAACGGCCAATCATCATT 

TAATGAATGATTCTCAGTTAAGCACTTCAGAAAAGTATTTCCTCTGCCCCATAATCACCCAGCTTCATGAAGATCCTGCTTTCCAG 

GTTTGAGGTGTGGGATCCAGATTCACTTATAACCTAATCAGGAAATGAACAGGATGATCTTGTACTGAAGTCCTATATTAGTAATA 

TATCAAATGAATAAAGAAAAATGTAAATAAAGTTAGAACTTGTAGTATCGTTTTATCAACTCGCAGTATGTGAAATCCATGATGTA 

CCTGCACCATAAATAAAACAAGATCTTCAAACTTCCCAGGGCTATTTAATTCTTCCATGATTTTTGTTCACAAAGAACAATCATTG 

CTCAGCCTATTCATTGCTCCTTTTGGAATGAAATACTTTTATTACTATTCACrrCAAAATATTTTTAAATTTCTGTTGTGATTGCT 

CCTTAGACCCACGGGTTTATTAAAAGTATATTGCTTATTTTTAAATATTTAGGGATATTTTAGTTACTTGTCTGATATTGATTCCT 

AATTCAGTTTCTCTGTGGTCAGAATGCATGTTCTGTATGACTTCAACCCTTTGAAATTTGCTGAAACAATGTTATGATTCAGGATA 

tggccttggtgaatattccatgagtacttaaaaggaacatacattctacagttgttggctgtagtgttttattatataaacgtcaa 

TTAAGTCATTTCTTAATCATGTTGAGAAATCATCTATGCCCTTACTAATTTTTTATTTTCATGTTTAATCAGATATGAGAATGGTG 

CGTTAACATCTTCTATGATTGTGTATTTGTCTATTTCTGCTTTTAGTCTTGGAAGTTTTTGCTTTGTATATTTTGGGTCTATGTAA 

TTAGATGAATGTAGATCTTTATTTTCCTGATGAATTGACCCTTTTATCATTATGACATGTCACTTTTTATATTTAATAGTATTTCT 
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TGCATTAAGTTTTAATTTATCTGATATTATGTATAACTCTACCAACTTTCTTCAGATTAGTGTTATGATGGTCTTTTTTTCCCATA 

tctttattttcaaccttcttggtccttattagagtatttaatccatttacatttagtgtaattactggattatttgaatttaaacc 

TACCATCTTAGTATTTCTTTTTCTGTTGTCTCACCTATTCTtTGTTTCTATTTTAATCCCTGCTTGCCTTTATAAAAATTTTAAAC 

aatgacaatttttaaaatattttcatttatcttctttgttaccttattaattaggcctctgttgtaattcacctagtgctaaccca 

5 GGGATTATAGCATCCATCTTTCACTCATTACAGTCrACTTAAGTTAACTTAGTCCTTTAGTTAGCATCATTTCTGTCTTCCATACT 

ACTGTATGCGTTTTAATTCTACATATATTATTAAAATTATAAGACATTTTTATTGTTGTTTTAAATAGTCAGTTTAAAAAATGTAC 
CCTATATTTACTGTTTTCAATGAACTTTCTTTTTTCCCACATTACATACTTCCATGAACACCTCCTTTTGGCCTATAGAACTCCTA 
TTAATATTTCTTTTAGTTCAGAGCTGCTGGTATGTATTTTCTCAGTTTTAGTCTGGGCTCACTTTCTGTGATTCTCTCATCCCTGG 
ATTATTGACTTTCAAAACTCAGTCATATTGGCAGCCCCTAGCCCAGTGACACTGTCTCAAATCCCAGAACAATTTATTTAATGCCA 
10 CATCTATTCTTGCTCCAAAAATTGGCAAATGCCTCAAGAAGAAATGAAGAGAAGCCAGTATGAGACTCGCCTCAATCTACTTCCCT 

TTTCTGTGGGATCTTGGATCCCTCTCATTGACCAATATCTTTAAAGAGTTAGATGATAGATAGATAGATAGATAGATAGATAGATA 
GATAGATAGATAGATGATAGACAAACAGATTGATGTTATTTTTAGCAGCAGCATTAGTGTGAATAAGCTACTCCATTTTAGCTAGA 
GGTAGAAGTAATTTCTTCTTAGAGAAAAAGTTTGTATAGAATTGAATTTACCATCATAGCCATTCTTGAATGTCAGGCCAATTGAA 
CTCCTAAGACTCTAGCATATACAAAAAACAGAAACCACTATTTCTTATCATATGTTTAAGGGTGTGTATTTGGAACCAATTTAGCC 
15 ACAAACTTCCAGATGATGCTGACATACCAATAATTACTATTAAAAAGCAATATAATACACAGGGAAAGCAAATATAGTCAATTGAT 

ATATGAGCTGTTGCTCTTATTGCAAGGATTGTAAGAGTTCTGCAGTGTGGCCATTATATGTGTGCCTCACAACTTGTATTCATTGT 
AAGCTTCCTTTGAGAATTTTTATCTAAGAATAAGTCTACCCTCATTTTTTGTGGAGTATCAGAGCTTCTTCTCCTATTTGTCTTCA 
AGATTGAAAGGAGAATATTGAATGCTGATTCTCTGAACATCTGCAATAATGTATTCCAAGATATTGGCAAAATCAGTCCAAAGGCT 

caaccatcccagctaattaaattacctggttaactctgtggactaccaaatctaaatggatgtaagagaggaagaaatttgaaaaa 
20 aataaagattacacagttgaaaaaacaagatattctccagttatgaattcttttccccaagagtgtcttttgtgtacattgttatt 

acaaaatccagttgtcacattaaacaagccatgctatccaaagcagagttgattgtggctggaaatttattccaatattgaaaaga 
tgtgaaagggctataacacgtatcagacaatctagaattgaccactaggggacatgaccatgaagccttagacaataattcatatt 
tagtttgaagtactattctgaggcaaaacaaacaaaaaagaatgattatggaggactcaatcttaaagtgtctccaagcatgtctt 
gttctgtctcaaaccttggcctcaacaatcaaagctctgtatcattatttgcaacacatgaatgctaaatggtatcatttctgact 

2 5 ATGGACCTATGTGTAGTTAAGTTGTGTGTAGGAATATGAGGATAGAAACTATTACTATCAACCAAATGGTAArATTGGACATGTTT 

caaagattgtctgaaagagcttgtccatggagactaacccttaacaagtcccaggtttctcctctcctagaatgtgaattccacgt 

TCACCAGCAGAATTCAGTTCTGCTGAAATAGTCATGGAACAGTATTGTTTTAATTTCTCAAACTTTTCAACCATATGTTTATAAAG 

GTTTATAAGACAAATAAGACTATCCCTGGCATATAATTCTTTCAGTAAATACTTCACATATTCTTCCATAAGAATTAGCCTCTTCT 

GTAAACTCTGGAGCTACCCCAAGGTAAGATCGTACTACTGTAAATAAGCCCGAATCACTAGATTCCAAAGGCCAATGGTTACCCAG 

3 0 GCATTATTTGTTTATGACCTAAGAAAATAAGTCCATAGAAATAAATTGGCTTGAACAGAACCATCAAAAACCCCTTTCAATAGACA 

TCTCAAATGAAATAGGTGGTTCTACTTCCTGAGAACACCTAAAGAACCTTTGTGTAAAAGAAGAAATCATTATTTCCATTCAGTAG 

caatttttgaatggtgtaacttgctatctccttgcctattggtagaatgcagagaaactgttcaaaggtgagccattcggtaaaga 

ACGATAGAGTTAATCAGAGAGTCTCTGTTATGCAGCTACATGGAATGCAGGTGTTCATTGCTGGTGTTTTTACCCGCTTTGAGTTC 

TTGTTTGTTTTTGTTCCTATAGTAGGATGCTGCACTGATTTGGGCAGGGCAAAGTGGTGGTTGATGGAAGAGCAGAACACCTGGGA 

3 5 AAGTCATCCAGAGTAATTTTTGATCCCAAGAAAAGATCAGCAGAATTCTCCTTGAGTCTCTAAGTCTTCACATTGTAGAACTGCTT 

AGGTAAAAACTAATTCAGGAAATGTGCAGTTATAAAACTTTAATAAGTCACCCATTAACTGACATTTTAAATGTAAATGTACTAAG 

GGGACTCTTTArTTCCCTCTCATTCGTAAGTGGACCATCCTCAACACAGAGACCCAAACCAGAAACTTAGGAATCATCTTTGATTA 

CTCTCTTTCAATCTTATCAAATCTTATTAGCAAATCTTATCCCTGAAATCTTTGTCCCTGAAATATATCTCAAGTCTTACCTGTCC 

TCACCAGTTCCACCGCTACCATCCTAATCCTGGCATCAACTCTGAACTGGACTGAGTCCTCCAGCAGCCTGGTTCCACTGCTTCTA 

4 0 TTTTTTTTCCATTGTCTCTCTCCATTTCATTGTACACACAGTTGCCAAAATAATATTTTAAAATCTGTATCACTAATTTAAACGCT 

TGTGGCTTTTCAGTGTACTTAGAAGAAAATCCACACTTGTAGACCCTGATGCATTCAGCCCCTACCTGCCTCCCCAGTCTTATACC 
AGACTCCATTTCTCATATATTGCAGCCATGCTTGCCTTTTCAACATCTCAAGCAATCGAAGTGCTTTCTCGATTTGAGACTTTTTG 
TGCTTGCTATTTTCATTGCCCGGAATGCCTTTTCTGAGAATCTCAAGCAGTTGACTCCTCTGCATTTTTTATGTATAAGCTTTACA 
TGGTTCATATTCAGAGATCCCTTCCCTGAGCACCCTTAGTAAACTGTTCTTGGCTTTGTTGGGTATTATTGGAACTTACCACTGCC 
45 TATAATTATTATGTTTGTCATCAGGTTTACTTGTTTCTTGCCTGTGTCCTCCACTAGATTGTAAGCCCCAGATATCAGCTAATTGG 

TTGTATAAGTTTCCATTCTTTATATAGTCTTTGAATAGTAATCATGTACTTAGTAAAGCCACTAAGGCAAGTGGCCAAGGAGACGT 

ggacagttatttatatctaatccaatctgaagaattattccaagcaaaaatgacgtgactgacggcttaaaatagctaaaaactta 

TTTAGTTCTATCTCAAACCTCAGCTTCAATAAGCAGGCTTTCAGCCACATGTTTTCAGTATATGAATTGCCAGAGCTTCCTACCAA 

ctagtcatatagtgtgtctaccttaacctggtacctttacttgggttgcatttcatcagcagccaagtccatctatttgtcacagt 
50 gtctctagtacactgcttctacatagtcagcaatcagtgaatacttgatgcctgcatgcatgaataaatgaacttctcaggaatgc 

tagggccagagaaagttgatgtttaaaaagttagaaaatgtaggcacttgagaaggattaagaaattaacataagccttctttgaa 
tttatcattgaaatctattattcaatttacatgtacaatttcagcaatacatatacttcctttagtcaaatacatctccctgtagc 
acttaccatgtctctgaccctttgccttgcaaattccactctgataataccagcagtgaatagaaatttaaaaagccactgtcctc 
actccttccactcatgttctaatgtaagcctttcttttatgcagcctgaatgcacaattcacttgtcattatctcgcatcctagct 
55 gctcctcatgaaatggcattcctctggatttgctgagtcctaatgttcaggcaaagtaaatcccacatcattctggcaggctttca 

ggaagacttagggactcgttgtctgctagtgcaaataacagcaaagtgtggtaggacttcctccttagttcagcgaagagccaggt 
ccttgtcgcacggccatgaaaaattaggctcacagacgatttcgagggggagaaaaatgaaatttattgggcaaaaatggggaaat 
tagaaacaggggccctctccaaagccagagtccctgctagagtacttcccacctcacaggttgaatcccaggtgccacccaggaag 
aggaggggccagactcctcccctctgccagcagagcaaacttctgtggctccaccccagtgtgtattcctcccagtgcgcaagtcg 
60 gttggagttttctgggaaccgccttcccacctggctgtctcaaaaggactcccagttgcagaggtatgtgtgattcaacaagatcc 

actggcagaaaatagaggcaaattaactcaaggagtccattggaatatatcaacgtactccccttccactcacaaggcaatgattt 
ctaaaacagtgaatcattttacttacaaggggtcacaatggagacaggatagaggaaactgcccgggagacacagggacgaggcat 
gtggagaggtagaccttggatccagttctgcagccagtgagctgctcactcagacctgttgctcccctccagagcctccctttctt 

CATCTGGGGTATGAAACAACTGGACCAGCTTATCTCTGAGATCCCGCTCAGCTCTGACCCTCCTGTTGGAGAAGGCTTGCATTCTG 
65 AGACTGCAGTCCCAAGTAGCAATCTCTTCGGAGGGCATGTATGTGATTACGTACTTAGTGTGCTCACATAGTTTCATAAGAATCCG 

GTAAAATTCATTCTTATGCTACTTTTGTATTCCCACTTATTTTGAATGGAAAATCCTTGTACATATTTCCTCAAATTATGGATAAA 

aagtatacaaaatacaccctagaggccaagaagctccttttggtagaaagaatgttgagccctatgaatttgagctactcaaactt 
tgtggtttgttttgggagccaatcttgaatataaaatattttttgatccagcagaaaggtgaaatcacattgaagtttacaaaata 
gtaatgctaagatagatagattttcttgtgtgccacacttatgttgtaaccagaacttaattcaccataatcattgacaagtcttt 
70 tgttactggaaaggataagggttggcaggtcttgtgacaaatgttagaatttaatgcccaggatttttcttgatgcacaggactca 

ttggaaaagcggcagctatttattgtgactatgaatcacgtccacagatgaatatgattaagtgctaaatccatagcagctcaagt 

TTTTTAAAGCCTTGGAAAATTGGCTTTAAAAAATATCACCTGACAAACCTCAAGCTTTTTCTGTCTCACAAGACTTTTGGAAAAGA 

actaggatcgacagtgttttaaggctcacaaggaaaagaatctaacacttgtaaaattatcttctgtgcaagttttattttccaac 
gtgaatctgggctgccaagcatactggctctagccagatcttcattagccgatccaaaaagacagtcggggcatttatccagataa 
75 tgcaagccaacactaccctctgagaaaacaaaaagtaacttgcctgatgaagcaaggaacctcaccgattattccagattaatgca 
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TCTCCTTTTACTGGCACCATGATCAGATATTrTCAAGACAAAGTACTTGGCAAGTTGGAATCCAGCTGGGTCCTTTGATTTTTGAA 

ttcactttgcttctgtgattatggccacagttttgaaaataaagtcatgtggatagagttgtgatttttagggatcaggatgcctc 

ATAAAACAACAATGCTGTATTCTTTTGTAGAACAAGATCCTG'CCTAGGCCTCTTTCCTAGTATTAATCTTTGGTCATGATGAATGT 

gctcccaaccatccaacctatccctttgcaaccaggcttttgtgagatcaaataatttttagagttgaaatgaagttattaccagc 

tctaaaataaggtactacaggagggaagtaaggaccgacaagagttaaatcactttctagggttgcgcaggtaactgggaatgaag 

ccaggatgacaactctacttgctctttcattgtatcttatgcttctctgatgtcttccaagggatagcaatataatcaatagtctt 

gaaagaaagatctttgtagagaaagggtcagcagattatgtttgtaattgactagatagaagtagttttgcttttgcaggttaaat 

GGCCTCTATAAAATGTAATTACCCAATGGGTTClTCCTGCCCACTACACAAAGACCACAGCrCTGCAGTAAAGAGTTTAACTGACA 

CAAGGCCGGCCACGCCATGTGAGAGACAGAGTTATTACTCAAGTCAGTCTTATCGAAGGCTTGTGGGCTAGTGGTTTTTCAAAGAC 

agtttaggggaagaggtgggggtggctaggaaatgggtgctttccactgattggttgaagcggagaagaaatcgtaaggggtcaaa 

gctgtcctcttgagctgattcacttataggtggggccctaagggtgatttggcaggtccgggtgaagccatctggtacaagtggag 

ccaaccatgtcagacatgcaaaaaacctgaaaacatatctcaaaaggccaatctgcaatagtgatgttatctgcaggagtaattgg 

ggaatttgcatatcttgtgaccagcctacaccttagcagaattcaggctcctctcctccccatagactggggctctctcatggctt 

tacaaaggtggttgacttttggggaggggctattatcatttaaaccataacctaaaagtcttccaaagttatcttggcctcagccc 

aggagtaattaaggcagcttgaccactaaaggtaagagcagagatggctaaatcagatctccttcactgccataattttctcactg 

atacaatttttgcaaaggcattttcacccactacccaactgtgtcattgtagcatgaaggcagccatagaaaggaataggcatgac 

tgttccagtggaactttatgaattaacactgaaatggaaatgtcatacaattgtgacatgtcacagaatatttcatttttaattgt 

tttcaactattcaaaaatgtcaaaatcatttttagcttggtggtggactggatttggtccagagcagtagtttgcctgcctctgtt 

atagagtaacacatctgagcccatgagagaattgatcctgtaccttgggtaatgctcttcctctctggctcctttctacacctcag 

tcacttttcccctgcaagagtgttgtcacattagactgtaaaattggatcacttttatatttcatctctaacatgccttatttaat 

aaaagtcattctaggtatgactaaagttccagggctaacttagaaaaggactgaagagaagaattccttctgacaaatgcggaccc 

AG CCACAAATG CCAGTG AT ATTGTCCC AAGTATTGG TGG CTTGGGTTGCACTT GAT AACAGAGGGCAAAAG AAAGT AT AAATTTTG 

CTTGTTAACATAGCTTTAGTGGAAAATACAGAAAATGCCCCCAAACTCCATGCTAAGATCATGAACTAAACTGTTACAATGAAAGG 
AATTACTTGGGTTTCTAT AAAAACAGCTG C CTCAAGGAATTTG CCAC ATTCCTTGGGTCTGCCTGAG CTCTGGTGG CCCACTG CTT 
GGATAGGCCTGGTTTGTTTGCTAACTTAACATGCTTGCTTAACGGCCAAACATTCCCTTGAAATTCAAGGACTTTCTGTCCCGCTG 
ACACTGTTTATTTGTATCAGTAGAGTGGAGGGCTCTCTGGTGACACTCTAGTTTTTTCTGGGTTATAAGCAGATGCAGGTCTGTAG 

TTCCTATCTTGATTGGAGTACCCTTAGAAGGAAAAGGAGAGCCATAATCGTTCTCTGGAGGCCAAAAGAAGGCCGAAGGATGCCAA 

AAATTGTCACAGTGGTGACTTTTGGCTGGAGCCAGTGCAGAATGAGGGGCTATGAGTGTGTCACTAGAACTGTAATCCAGATCTCT 

tccatgaggtcaggaaccctgattcgtattgctttttccatgctgtagaacatgacaccccactcaatcacttgtgctggttcatt 

GTTACTTGTTATAGTAGTCATTGTTATCAAGACTTTTTGGTTGTAAGTGTCAGAAACCTAACTCAAACAGAGCTAAGCAAAAATAA 

ATCT AT AAATAAATAT AATT AGCT C AAAAG T CTGAACT CACTGG ATTG ATC TTCAGACAT AATTG CATGCAGTGTTCAAG CAGCAG 

ctaccatctctccttcccttcctctctcttatctctgctttcctctgtgttaacatcctgctctgataagctttctccatgtggaa 

TGAAAGACGGGCTCCAGCCTTTCCAGGCTCCTAAGTTCCTTGCAGCTCACGGTCCCAGAAGGAAAGAGATTGTCTCCCAGCATCTG 

TCTCCATAAAAAGAAGCCACCGTCCTTGCTTGAGTCATGTTCTCACTCTTGGACTTAGCAGAGTCCAGAGGGGCTTGGATACTCTC 

ACTTGGATACTCTCAATACGTGCCAGCAAGGGGCACATATTCACCCTTCATTGGGCAAGGTAAGCCTGTTAACAGTCCCACTCGAA 

T CATGGGG AGTAAGCAAAAGGAAGTT CTGAAAATG AAAG AATGTGGG ACAGACATAAAACTC AAAGCTGTG CACTATGCTAGT AAA 

ttattcttgtgtacttaatatgaatatggcttttataaacagtaagcaaatcagaagccaccctgtgaatcatcagttatctctag 

ACATTTCTGGATTCCTTCTTTATTCCCTGATAATCTTCTTTCCTTCCTTTCACTGCGTTGTAAGTGGAAATAACACAAGCCAAAAA 
G accctctcctgct ctcaatacacacatggt ctagttcagg aag acaacatataaacagcagg cat acg agc aatttcagtag act 
GTGATGCCTGCCCAGGGTGCTCGTGGTCTACCTTTCATGGACCAAAGACAACAGGAATAAGAGCATTCATCTTCCTCTGCTATTGT 
GAGAATATAGACAGTGCAAAGACTTGGATGCCAGTGCTAACATCCCTGCCTGACCTGACTTTGAGAAAAGGACCGCCATTTTCAGC 
ACAACCCACAGGTTCTCrAAATACTCAAAGTGTGAGGCTAGCAGATAAATTTGGCTTATAGAGGGAGCTTCATACCATGGTTAGAA 
CAC AGCAAG AAAGGAACAAATTTTTAATGTATTAATTG AAAATCAGATTTCT CAG CTGG GAAGAAGATATTAGCTGGAACACACAC 

aaaaaagtatttttaaaggtgcccttttaaaggctgccaaaactcacccaaagtagtattcaaatatgaagacagatgtcttttca 
agacgggaaattttagttccgagtatgaaagagaattttatttatttgttttttcccttgccttttcaggcttttcactgacttcg 
aggggatgagggtatgtgtgcttaaagtagatgccagagtgtcttcttggaacttcaggtttccatgagtagaaggaagtgttgaa 
tgaatgaggacccacggccctgtccagtgtggacatgccataaccctgtgctgagcttcctcatctgtgttctgggcttacattga 
atatggcataagcaaccccgaagagccacaaaactctgctctgttaagggaggagggcaagtcctccctggaaggggttgtctcat 
caaccaggaaatggtggtcaggatggatacagtagcatctatacctcagcccccttgaagtatcctgatgtccactccccacaaaa 
tctaggccttccataggaagtcaagaggatattgtgctgatataaatttggaccaccagtgagtttgccctcagacctggtaagaa 
gtgcatatttcagatataagatattgctctggcctcagctacatacagtttccataaaggaaaactttgaaggactgcctgcagga 
aaagaatagcctcgtgttgatgtatctagggacagaactctcaggcaggacaacagcttcctcaagtcttgtgactacactctttt 
tcc caagatatctcatt gcatctttaatttagc tcct aattcaaag ccaagct catggactgtttcaagctctgg accatg agctt 

agctctgaattaggagctaaattaaggatgcaacgagacatcctgggagaaatagtatagtcacaagacttgaggaagctttagtg 

aaaagcagacccacccagcatgtgtaattcttccatgaggtttcatctcacagtctgcatgtcttgcaagtgggcttagggccaca 

ggggcaggagctcttggtactcagaatgttgtctagaagtttggaggagagagatcccttccaacctaggtcaaaaggcagaactg 

gtaaaggacttgcagacatgataactttgagcacaatatctgagagagcaatccatggaagtcatttgaggaagagcattgtagac 

aacaggaatagcaagttcataagccctgacctcaggaacctgcccggtacattcaggagcatcaaggagaccatactggccaaatg 

gcacaagtgtgaggaaagtgttggtaggaggtgatttcagagggatgcctggaggccagatcctggagagtcttgtaggtcattgt 

ataactttgacttttactttgaatgagatggtaagcacttatgagcagaaaagtgtatgatttaacttacgttctaaaagaagtat 

tctggctcctgtattaaaaataaactgaagggcaaggagagaggtggagagacccattgggaggctaacgcagacatttatccagg 

caaatatcacttagacctcggtggtgcaagtaaggaaaatgagaggaaattgcatttataaaaatctcatttaaagatagagtcaa 

caggattcatcattggattggattggagtaaatgagagagagagggaaatcaaggatgattcaaagttggttttgttttttttttt 

cttataaactgtattacaggtggcaatcaaaataagcacctggctgatttgaaatatggtttaaaaaaaattacaaagtaaggaag 

atgaacttgtattgttctgcccatgcaaacaatctgtaaaactgtgtgcatttatatatttttcagtcattaatatttacagcggg 

agagaactgtttgtgaaatcatgaattatcttttgtttgaattttattttattaatgagttagaagtacctttgtaagccattgta 

ccttttttctaaaggtgagagcctaaaactaccatgttgcaatggaataagccctggttctagcttcacgccctgggagtgacttc 

tattagctttggaatctccggtaactcctttaatcctttgaattctcactttctatgtcttaaaggtgatggctgcccatttcatc 

aactgtgaaatggcatccaagtcccaggtatcgttaagaaccaacggcttccattttaaacagaagttttgttaaacaaatatttg 

gttttacaagggtattataattcatacccttattcattgttcttccttgctcccaatagtcgatgggttttttttttagctgtggc 

ttatgtgatcaaagaggtgaaacaagttagctcaattggttatattctgaaattaataaggtgttctttttgcatgtgtatacaaa 

ttaacttccctctgtttcttggccacacacctcacctcagcttcacaaatgagtagaattgattacaacatgaatcagacaagaga 

gtgtagatctatcactgttattgagaaagcagttcaaaaaacaagcattcccgcatgttagtaacatgtttttataaaagctgtaa 
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atgtatatttattcatatgatttaatattttttatcttcagtttttattttaagttcaggggtacatgtacaggatgtgcaggtta 
gttacacaggtaaacatgtgccgtggtggtttgctgcacagatcctcccatcatgtaggtattaagcccagcatccattagctatt 
cttcctggtgcccaccctcccctgaaccccctcccctgacaGgctccagtgtgtgttggtccctgcaatgtgtccacgcgttctca 
tcattcagctcccactaataagtgaaaacatgtagtgtttggttttctgttcctgcattaattcgctggggataatggctttcagc 
5 tccatccatgtccctgaagaagacatgatctcgtttttttatggctgcatagtattccatggtgtatacgtaccacattttcttta 

T CCAGTCT ATT ATT AATGGG CATTTGG CTTG ATT CCATGTATTTGCTATTGTGAAT AGT GCTG CAAT AAACATATGTGTG CATGTA 
TCTTTATAATAGAATGGTTTATATTCCTTTGGGTATATACTCGGTAAGGGAATTGCTGGGTCAAGTGGTATTTCTGCCTCTGGGTC 
TTTGAGGAATTGCCACACTGTCTTCCATAGTGGTTGAACTAATTTACACTCCCACCAACAGCATAAAAGCCTTCCTTTTTCTCTGC 
AACCTCACTAGAGTCAGTAATATTTCTTCAAATATGAAGGACTTGACCTCAGATCCTTTATGATGATCATAAATACATAAATAGAT 
10 AAGTTAAAAAATAGGAAGGACAGTGTGATACTAAATAACTACAAAATTAGAGATGTATCAAAAAGTATTTAGGCACTAAAATAGTT 

G AGAG ATC ATTTTCAG AG C CT CCAAGAG TTT CTATGCCTTGAATTATTT GAG CAT C CAGTG CAAGCTTTCAG AGTC CTTG CTTCCT 
TAAATATAAAACAAGAAGTCAGATACCTTTGCCTCTGACTTCTCAGAGGTCTTTGAGCTTGACAGTTCTATAATTCTATGAGTTTT 

ctacctagaaactattccttccattcagttaggaaatatattcaagtatattttatttaatcttaaactttggaatcccattttgg 

TAAGCTGCTGTTATTTGAAGGTGTTGACGTATCCTCTGGGATCTGAGAAAATTATTATCAAAACCAATTAAAGGAATCATCTATTT 
15 TGTGCGATTGGTTTTGAAATCTGTCCAGTGGGCTCTTTCTGGAGGCAAGGATCCTGGTTACCAAGAGACTTTGCTGCAAATAAGGC 

AAACTGGGATGACATTTGGGGTTGGGATCCTTCTCAGGACCAAATGGGCACCCATCATCTTTGGGTCTAGAAGACTGCACTGGCAT 
AAAGCAGCTGACTTCCTGTAGCCTTGCAGAAATAACAATGGGGTGTGTGTGTGTGTGTGTAGTGTGTGTAGTGTGTGCAGTGTGTG 
TGTGTGTGTGTGTGTACAATGGTGGGGAACAGTTGGCAGAGCAATGAGCAAGAAATGGGAAACGACACTCAGAAAAGCAGCAACCT 
ACCCTGAGCAAATCAAAGAATTTCTTAGAATGCAACACTAGCTGTGTGTATGAATAATTGGCTTGCAAATCACTTCCTCTATTTGC 
20 TTGTTATATAATACCAATCATTTCAGTGTCACTGACGAAAGCCCAGAAGGGAATTACCACTTACCAGCCAGTTTTACATATGGCTT 

TTGTGAGGAATAAGGCCTTGAGGATGAGGGTCTAAATCTCTGGCCCACAGATCTGGACAGGCAGATTTCAAGCTGATCATTACATA 
TCTTTTGAGAGAGACAATCCCAGACGAATTGGCCTGGGGGGCAACATGAGAAGGCAAGACAAAAGAACATTGTAAAGACTTCACCT 
AGAATCCAAATTGTAGTTCTCTCAGCAAGTTATCAAGAAGCAAATTAACTGCTAGATTTTGTAATCCAAAGATTATTTAATCTGTT 
TAGCTTTGTGTTGGAAGGATCGCTACTAATCATCTCTTTTATTAAAATATGATAATGATAGCCATCCTTTATTAAGTGCTTATGAT 
25 ATACCAGGCACTTTGTATACATGATTTGCCTTATTCAGAATAACCCTGAAGGATCAATATTATTGTCTCCATATCAAAGAGAGGGA 

AACTAAGGCATACAAAAGTTATTTGCTCAAGGTCAAACAGCATGGTAAGAGGAACTGCAATTTCATTCCAGGTCTTACGGATACCA 
AGTCCGATGCCTGCCAGCTTGCACCTGTTAAGTCATGTGATACTTAGGAAATGTACACATCACCCCAGTGCAGAGGCCTTTATCCA 
CTTCCCTTCATTTTGCCTGGATTGTTGCTGTGAGTGAGAAATAAATGACATGAAATGATCATGTATATCACTGTCTTCAGAGGATG 
GTT AG TTCCT TGCTCTGG ATTG TT TTTCT CTTTTGTTGGATATT TATTTTGACTT CTCTGCAAACTAAAAATATGCATG CTCTAGT 
30 TTCTCTTGGGTACATAACTCCCAATATATTGTGAAGAATGAAACTGGCCTACAAAGTTTAATTAAGAAGCAGTGAACTAGAGCTTA 

CTTAGACAATACTTGTACTAGTGTGGGTTCATGTTGTCCATTTGTCTTTAGAGGTGTAGAACCTTGAAAGTCAGCTAATTAATCAC 
TATTACTGTTGTGTACAGTATTGGCAATCTCCTATGCTAAAATTTTTTGTGATGATTTGAAGGTGGGAGGGGGCAATATTTACTAA 
GTCTCTCAACCTACATGGCAATATCTGAAACCTGCTTATAATGTAGTAATAGCTTAGGCACCACCTATTTCTGAAACATAAATCAT 
CCCACAATATAAGCCTCCCAGTTTTATTCATGCGTCTTACCATGTATAAATATCTTTTAATATACCATTTATTTCCTTGAGGGACA 
35 GTTATTTGTAGCATAAATCTGCCTGGATAAAATAGTAAAAATTGCTATGCCCCAGTGAATTCAGTTTACAAAAGCTTACATACGTG 

AATGAGACATTGGAAATGTGGTTTATAGTTAAGGAGAATGGATCACACGGATTATACCTGTATAACTTCCCTAGAAGGTTGATACC 
ACTAAGATATTAACACCAAAAAACTGAAAATAGTATTTTTCATCTTACTTTGTTATGTACCCTTTGTGAATTTCTGAAAAACACCT 
TTCTATTATGATGGGATAAATTACGGTGTGGTAACAAACAAGCCCAACCTGTTTGTTCCGGTCAACTAGTTGCTTTATAACAAACC 
ACCCCAAAATTTGTTTAAAACAGCTATCATTTGATTGTGCTCACAAGTTCTGTGAGTTAGGAAATAAGACACAACACAGTGGTCTT 
40 ATGTCTGTTGTGTAATGTCTGGGTTCTCAGCTGTGAACACTCAAATGGCTTGGAAACTGAAATCAGCTGGAGGCTTCCTTATTCAT 

ATGTTTGGTGCCTGGCTGGGATGACTCAGATTAGTTGGGGCTCTTGACAAAAGCACCTATACATGAACCCTCTCAGGAGCCTTGGC 
TCTATGGTGGCTGGATTCTGAGAGGGAGCATGCAGAGAAAAGAATTCCAAGACAATGGATGCTCTAAGAGAAGCTACTTGGCCTTT 
TCTGATCTAGTCTTGGTGGTCATGCAGCATCACTTTTGCCACCCAGATCAAAGGGGAAGAGGAGACAGACTCCACCTGTGGATGGG 
AGAGTGTCAAATTCACACAGAAGTTGTATGCAAGCTATTCTTGGTCATCTTGCTCATCTATGAAATATACCCTCCTCCATGCATTG 
4 5 ACTTACAACAAGGGTTTATTTCTTGCTCAAAGTCTGCTGTGAATCTAGGCAATTCTCCAGAGCAGCTGTTCTTTTGTTGGCTTAGC 

AATCCAAG CTG CTGCTT CCATCTTACAG CTTTTCCATATCAACTC ATG ATTC C ACAACC ATTGCTACGAGG CAAGAGT AG TATGG A 
GGATCACACACTACTCTTAGAAACCACCAGCTGGAAGGGACTTATATCACTCCTGCTTACATTTGATGGCTCACATAGCCATGCCC 
AAATTCAGTAGAGCAAGCATGGCCCTCCTGTGTACCCAGAAAGGAAGGAGAGCTAGAAATATTGGTAAATAGCAATATTGTTTACC 
ATAGCCTCAGAGATATTGCCTCGTGGTGAAACCCTATAATTCCCCTCAATTCTGATTTTTGCCCTTTATCAAATCATTTTATTCAT 
50 TCCTTCATCCATCCAACAAAGATGTTTTATATGCCTACTATTAGCAACAATCAGTAGCTTGTTCCTGGAGGGAATGCAGCTGCTCC 

CCGCCAAAACACCATATAATTCACTCTAGAAAACTAAAATTTCAGATGCTTTGTCATTGATTATTGTGGGGAGAAAATGTCTCTTT 
CAGCTCCGACTTTGTCCTGTCTCCTCTAAGGCATGTGAAATAAGATTTTTTTTTCCTATTCTTACCTCCTATGGTCCCATTTTATG 
GTTTTCATGCACTACTGTCAGTCAAATATTTATCATATGTCTTTCAATATCTTTCCAATATTTATCATATATCTTTCCCCTTGTAG 
GCCTTAACTTTATGACCCACTATTAAGCACGCAGCTGTATTTCCAGAAAATGTAGATGGTTTAATTCAATACTGCATGGCAATTAA 
55 CTGTCTTATAAATTAAATCATTTTAATCCATCTTAGAGTTATCATGCATAATTAGTCTGACAGCACAATTCTGTTTGTTGTTGTTT 

TAAAGGAAATTTAGATATCAAGGCTGCAAAGAATGCGTAAGTCTAGGCAGAAGGCTCTTATTTTCCAAAAGCAGAGCCCATCGTTG 
CATTTCAACAATGACCGCAACAAAAACCATCAGGAGCTGTTTGGGGCCTGTTTGTGCTTTAGTCTTCAATTAGAAAAAAATGTGTT 
TCTGATGGAAAACCATAGAACAATCCTCACTCTGTGGTAAGAAAGAATAAAGAGAAAGAAGTGGGCTCTATGATAGACTGAAGCAA 
GAATACTATTTTAGACTAGGTAGTGGCCGGGCGTGGTGGCTCACGCCTGTAATCCTAGCACTTTGAGAGGCCAAGGTGGGCGTATC 
60 ACCTGAGGTTGGGAGTTCGAGACCAGCCTGACCAACATGGAGAAACCCTGTCTCTACTAAAAATACAAAATTAGCTGGGCGTCGTG 

GCGCATGCCTGTAATCCCAGCTACTCAGGCGCACTGGCTCACGCCTGTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAGCCCAG 
GAGGCAGAGGTTGCAGTGAGCTGAGATTGCGCCATTGCACTCCAGCCTGGGCAACAAGAGTGAAACTCTGTCTCAGAAAAAAAAAA 
AAGACTAGGTAGTTATCTTCCTGGGTGGTTTTGGCTATGTAGAAAATCACTCTTACTCTCGATTAATTTATGTACCAAATCATGCT 
TTGAAATATCCCACTGAAAAGGTCTAAATTATTGATATCTTGGGTCAAGTTCTGACTTGAAGGCAAATAGTAGGAAATACAATGGC 
65 ATTT ATTGG AGG CACAC ACT ACAAAT ATTGTAG TAT CTTT AAG ATGTGTTT AAATAAAC AAGT AGATG AT AAAACTAT AAATTAG A 

GTCACTAAGACTCTCTAGCAGAGACCCTTACCTTTTGAAGTGCACCTTAAAATGGCAACAACACTTATCAGAAATTCCATAAGAAG 
CTTAGTTGTCTGCTACTCTATTGCAGTATCATATGTGTGAGCTGCATGAAAACTGGATATTATTATTATCAAAGGTTATTATCAAA 
TGGAGCACAATTTTATTAATAACAATATTATTATTATCAAAGGTTTTAATTTGCTAAAACTATACAGCTTCCTTAGGTCTTCCAAA 
CTAGGTCAGCCAGTTAACCCTCAGATCTGGAGTACCACATTTGGCTGAGTCAGAAGAAATAAAGATGCTCTCAAAACCACAAACAA 
70 AACTGATAATAGACATTCTGATAACTTTAACTCCCACAGTAATAAATCTTGGGTCTTTTAAAGTTGGTCAGATGTACACAGAGCTG 

CTT ACTAATTATACT AAAATAGTT ACTAAGCAACT CGACATTTTG ATTTCCAAGAATTT CAGATAAAG AT T ATG AACTTT ATTT AT 
TTGGTGCTTTAGAGTCCAAGGCACTATTTTACAGCCTAAAGCTGTATTTCTCAAGGCCATCTTCTTGCATTCTTCTAAAACTTAAG 
AGG GATCATCTG TC CTCAAAAAT ATAAG AAATTCTGTAAATG TGT ATTTTTGTGTAT AT ATAT ATTTGAT ATTTAAAATTCTGTAT 
CTATATATACTTCCAAGACCCCTTAGAACTTACACGGTACCTGTAATTTGTTTCTTTTTTATACTTAAGTACAAGTAATGTTAGTG 
7 5 atacatttaaaactaggaattaccttgtttgcaatatcaaatttttgtaaaatattgagttaaaaaagtctcctaaaattaagatt 
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TGAACTATTATAAATGGeTTCAAAGATCCTTTCGTTTCTAAGAGAAGGAAGGAATTAGGATTTATTGTGCATGTATTTCATACCAG 

GTGCTCATCTACAGTTATTGAATeCTTGCAACAATCGTATCAGGTAAACGCTGTTATTCTTCTCTTACAGATGAAAAATCTAAACC 

TTCTAAAATGAAAGTTTGTCCAAGTTAACATGACCAATTAGGAGAGCTTGGATTCCAACCCAAATCTGTTCAGTATCAAAGCTCAC 

TCTCTTCCATCCTTGCCCCTTCTCAGCTCACATAGTAGCTTTCAGAAAACAGTAGCTATCTACCCCAGATAAAATTAAGCCTTTTT 

TTCCTTAGGAGAGGCTAGAAACTGAATCTTCTACCCCCTTTATTGGCATCACACAGGCACAAAAATCACCAATTCTCAAAAACCCT 

ATACTCCCAAGTTCAACCCAAATTGAATGGTTGGAATATTGTTGGTTTGTATGGAATAATTAACCCACATCTAAAAATTAATTATA 

CAAAGTGAAGTGGAGATTGAAGCAGTTTTCTAGATAATTAAGGCAAAAATAACTGCAATTTTTTTAAAAGACAGTTTGAAATATTT 

AGAAGGGTAGATTGCAAAATTATCCAACTTAAGGTAGTCATATTCAGGGAGTTTAGCCAAAACACCTCTGAAGTTCATTGCCTTAC 

AAATGAGTATAAAACTTAAACCTATGATTAATTCCCTGTTGTTrTTCrATCTGTATTATACATATAAATATATTTTATATATTGTC 

CTCCTGAGATTTCAAGAGCAATTTTCTTCTAATTCTTCTAATTTCTTCTATGGATTCACCATAGTGAATCCACCGACACGTCTACC 

CTGTGACAATCTTGTTCTCCATTTGATTGCATGAAAAATACCATATGAATTTGACAAATCATTGGTTTTTTTGTTTGTTTTTCTCT 

TTTGCTGCATATCATTGCCTATGCTTCTTGAGCACTAGAATATATTTGTGCATGTATAAACCAAGGCCTTTCTTCTGAAAATTAAT 

AGTACTTTGAATCTCTTCTATATTCTGGTTCTTTTAAACTGTGGTTGTTTTAAGTTTGCCTCTCTTGTTTTAGGATTTATTCTTTA 

ttttgaggccctgatttttcacaaaacatttttctcaacgaatcctgagaacactggacaatcatagcttttagctatcatgagtc 

ccattaccctttggcctccagttaagctctgtcctgcaagacataaattgtctgattatcaactcctactttgagtgaaaaatggt 

TGAATGAAATGAATATGCAGTTCATTTCAACAAAGCAAGAAATTTGCTGTTTAAAATTGTGTTTTTATAATTCTTGAGATGGAAAT 

ATAGCAGACCTCTGTGAATCTGAGAAGGCATTTCATGCTTCCAGAAATGAGGGGAGAAGTGGCAATGATATTGCTCATGAACAATT 

GGAAGCAATGATACTAGAGTATGCAGCAAATCTCAGGGAGATTTCAGTGGTACAGTAACTGGCCTCACAAAAGTGGGATTTATTGC 

ATTAAATCTTTGCTGTCCTTTCTGGCTGGTTTGATATTTAAGAAATTATTAAACATAAAATTGTATGAGCAGTTACCTATGGTAGG 

ACAAAATGGACTGACCTCTAATGGCTTGGTAGATGGGATAATTTTGGGAAGAGAGAGTGGAGCTCAGTTCAGCATCCTACTCTCCT 

CCTCAACATCATTTCCCATTCTTGGCCCTTGAGTTTAGATAGGAGTTGGGCATGTGTGTGTGTGTATGTGTGTGTGTGGTGAAGTG 

GGTAGATTCCTGTTCCCAACCCAATTAGATAACTCCACTTCCATCTATCTTCCTTGCATCTTCTCCAGCTCATTTGCAAAAGAATG 

aaagaagccttgcttcaaaaaggtttagagggctaaataagagcacaaactggattttctgaaaactgacctgattgcctgggtaa 

ttaaactgtcactccagcaaaagcatttgtctccaaaaagtactgaggttgtctttcatcactctaagtctagacattctgaaacc 

tccatcctctcctgcagagagaggaattaagtctccacatttctaaaccattgacagtctgtggggtgccccattgtgttcctgac 

ttcctattctcagaaggagttataacgatgacaatgatgcatgcatgagacatagaggtcctccccagccctcggttaggaagtaa 

ggcagccacccatgtactgaacacaatagtgctttggaaagagctctgttaaaagtgagtctcaaaaatgtaaaggcctttacgag 

aggaacttaatctccagtgtgataaaacgatgcacacattacaaggagatggatgttatgaaaacaataagtacacccaagagtac 

ACGTACAAATCTGCATTGCAATTGATTTATTTGGATGCCTGTTTCTTCCTACACTATGAGCTCCTTGGGGCCATGAAATTCATTTG 

TTTTATCTATATATACTCTCTTTGATATCCCCCACCCTGACAGCTAGTGCAGTCCTTTCTAAATAGTTGTTACTAAATATGTCAAA 

TCAAATGCCTACAAGGACTGGTTGGTAGAACCAGATTCTGGAAGTGACCAAGCAGGTCTAGCTTCATAAGAATGCCATCATCGTAG 

ATTTGAGGGTCATGATGAAGTTGTACTAGGATTTATGGAGGTTCTTTGTCAACCAGTTCACACCACCAGTGACTTAAGGAAACTAT 

ATGTCGTCTATTGGGAACAGTCCTGCTTAAAGCAATTAGCAGGGACAATTAATTTGGAGGGAAGTCTCTCTCCACTCAACAGCATT 

caaataccctctgcattagccatgttttgaaaaactccaattgcctgagtcactgatagacaaacagaaatgcagactattttgta 

TGCAGTTTTATAAAGAAGTTTCTAACCAGAGAAGAAAGGTGTTATTTTGAAATATTAAGCTCTTAGTTGTTCTTTCATTTCAGTGA 

ACATTTGTTGAGGGCCTGACATGAGCTAGGCACATGGCAAAGTTTTAGAGATGCAAAGGTAAATTAAGACCCCTGTGTTAATTCTC 

ATGCGGGCAAAGCAAGCACATTTTTTAAGTTGCAATAATGCAACAATGGTGGTGTGTACATAGTAGGGCAAAAGCATAGAGAAAGC 

CATGGAAATCCTCAAGCCAAGTTCAAAGAGTCCTCTAATGTATGGCATACCACAACAAGGACCTTCAAAGGGTGCATTTGGTAAGA 

AAAGGCAACCTCCAAAGATTCATCCAATCCTAAGGTTTCATAGAGTAGGGACTTCTTCCCTTAGCTGGAAAGGAAAGAAGTCATTT 

GGTGTGCAGTAGACATAAATTAGGGGCCGTCCACTTTTTCTTGCAATGATTCATCTAATGGAGGAGCAGACCCTGGAGAGAAACAT 

ATCTCTTCTTGTCTTCATTTTGTTCTTCTTTTATTAAATCACCCGCAGGACAACCGGATGCTCCAGCAArAGATTATAGAAAAAAC 

AGATGGGTATTTCTGTGCAGTCAGAAGGCTCCTGTGCCCTTTTCCAGCATAAAACGTTTATGAAAATCAATTTTCAGTGCCTGCTG 

AACCAGGCTGATGTGAGAACTAGCTTTCCACAGTTCATAATATTCACTCCGGGATGATTTGACAGGGCTGATATTTTATCACGAAT 

ACAAAGGAGATGAGCACCATTCTCCTAATATATTCATTACTTGTCTCACCACCCTGGTAAATAATATGCATATGGTAATTTGAGAG 

ACACAGTGTTCCCATTGCTCTTTTTTATTCCCAGAACTCTGGCTGTCTTTTCTAAATGCTGCAAATCAAAGGCAAAGTTACCTCAC 

GCACCTGTAGTCCCAGCTACTCAAGAGACAGAGGCTCTAGACCAGGACTTGAAGTTCAGCCTGGGCAACACAGTGAGACCCTATGT 

CTTTAAAAAAAATTGCCTAAAAATTTGGCCAGGTGCGGTGGCCCATGCCTGTAATTGGAGGAACTTTGGGAGGCCAAGGTGGGCAG 

ATCACTTGAGGCCAGGAGTTTGAGACCATCCTGGCCAACATGGCTAAACCCTGTCTCTACTAAAAATACAAAAAABAAAAJVAAATT 

AGCCAGGCATGGTGGTGTGCACCTGTAATCCCAGCTACTTGGGAGGCTGAGGCATAAGAATCACTTGAACCTGGGAGGCAGAGGTT 

GCAGTGAGCCGAGATTGTGCCACTGCTGTATTCCAGTCTGGGTGATAGAGCGAGACTCTGCCTCAAAAAAATTAAATTAAAATTTA 

AAATAAAAAATTACTTAAAAATTTGATTTTACATTCCTCCTATTCTCACTTTCTGGTGCCCATACAACACATAAATTACATTCTTC 

TCTATGTTTACCTGCATCTCTAGGGAACAAAGCCCCTTTCACTTGTTCTGTTACTATAGAATGTTCTACAATACCCCAATAAAGAT 

tcattcatttgttcatttacaaatatctat'taagcacctactgtgtgtcaagcagtatgctaaatcttaagcatgaaacaaaagaa 

AGATAAAAGTATCTGATTCAGGGACTGGTTGTTCTGTTGTTCTGGGTTTTTTTTTTTTTTTTTTGGAAGCTTGTTGAAAATCrGTG- 

GCATCATACAAAACAAAAAAGAATGCAAAACTGGTGCCTTAAATAGAAATGTATTAATAATGAGTGTTAGAGCTAAGAGAAGGCAA 

AATGTCTACAGAACACATGATTTCAATTAACAACAGTGAGTAAACGAATGATCTGGAAAAAAATTATGATCGGGCCCATGATTTTT 

TTTTGTCGTTTTTTAAAAATTTrGTTTGTTTTTCTCATACTCATATTATTCTAAGGCCCATTGATTTTAGAAAGAAAATCTGTTTT 

ATAAACTTAGCATATTAAAAG 



HUMAN SEQUENCE - mRNA 

GGAGGCTGAAATCCCCAGACGCCGGTTTTCTGGGCTGGGCTTTCTGCTTACTCACTCCTTCTCCCTCTTTCTGGATTTTACCGACC 

GTTCGCGAAACAGCTTTCCACACAATGGAGCTTCATGTCCTCGTGCAGGAAGTACTCATCGACTGATGTGGCAGACTTTGCTCCCT 

GACAAAACTAAAGAACTCTCCTATTCATGGAGGCGAACACTGAGGATGCTTTCCACATGAACCCTGAAGTGAACTTCTGATACATT 

TCCTGCAGCAAGAGAAGGCAGCCAACATGAAGGAAAATGTGGCATCTGCAACCGTTTTCACTCTGCTACTTTTTCTCAACACCTGC 

CTTCTGAATGGACAGTTACCTCCTGGAAAACCTGAGATCTTTAAATGTCGTTCTCCCAATAAGGAAACATTCACCTGCTGGTGGAG 

GCCTGGGACAGATGGAGGACTTCCTACCAATTATTCACTGACTTACCACAGGGAAGGAGAGACACTCATGCATGAATGTCCAGACT 

ACATAACCGGTGGCCCCAACTCCTGCCACTTTGGCAAGCAGTACACCTCCATGTGGAGGACATACATCATGATGGTCAATGCCACT 

AACCAGATGGGAAGCAGTTTCTCGGATGAACTTTATGTGGACGTGACTTACATAGTTCAGCCAGACCCTCCTTTGGAGCTGGCTGT 

ggaagtaaaacagccagaagacagaaaaccctacctgtggattaaatggtctccacctaccctgattgacttaaaaactggttggt 

TCACGCTCCTGTATGAAATTCGATTAAAACCCGAGAAAGCAGCTGAGTGGGAGATCCATTTTGCTGGGCAGCAAACAGAGTTTAAG 

ATTCTCAGCCTACATCCAGGACAGAAATACCTTGTCCAGGTTCGCTGCAAACCAGACCATGGATACTGGAGTGCATGGAGTCCAGC 

GACCTTCATTCAGATACCTAGTGACTTCACCATGAATGATACAACCGTGTGGATCTCTGTGGCTGTCCTTTCTGCTGTCATCTGTT 

TGATTATTGTCTGGGCAGTGGCTTTGAAGGGCTArAGCATGGTGACCTGCATCTTTCCGCCAGTTCCTGGGCCAAAAATAAAAGGA 

TTTGATGCTCATCTGTTGGAGAAGGGCAAGTCTGAAGAACTACTGAGTGCCTTGGGATGCCAAGACTTTCCTCCCACTTCTGACTA 

tgaggacttgctggtggagtatttagaagtagatgatagtgaggaccagcatctaatgtcagtccattcaaaagaacacccaagtc 
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aaggtatgaaacccacatacctggatcctgacactgactcaggccgggggagctgtgacagcccttcccttttgtctgaaaagtgt 

gaggaaccccaggccaatccctccacattctatgatcctgaggtcattgagaagccagagaatcctgaaacaacccacacctggga 

CCCCCAGTGCATAAGCATGGAAGGCAAAATCCCCTATTTTCATGCTGGTGGATCCAAATGTTCAACATGGCCCTTACCACAGCCCA 
GCCAGCACAACCCCAGATCCTCTTACCACAATATTACTGATGTGTGTGAGCTGGCTGTGGGCCCTGCAGGTGCACCGGCCACTCTG 
5 TTGAATGAAGCAGGTAAAGATGCTTTAAAATCCTCTCAAACCATTAAGTCTAGAGAAGAGGGAAAGGCAACCCAGCAGAGGGAGGT 

AGAAAGCTTCCATTCTGAGACTGACCAGGATACGCCCTGGCTGCTGCCCCAGGAGAAAACCCCCTTTGGCTCCGCTAAACCCTTGG 
ATTATGTGGAGATTCACAAGGTCAACAAAGATGGTGCATTATCATTGCTACCAAAACAGAGAGAGAACAGCGGCAAGCCCAAGAAG 
CCCGGGACTCCTGAGAACAATAAGGAGTATGCCAAGGTGTCCGGGGTCATGGATAACAACATCCTGGTGTTGGTGCCAGATCCACA 
TGCTAAAAACGTGGCTTGCTTTGAAGAATCAGCCAAAGAGGCCCCACCATCACTTGAACAGAATCAAGCTGAGAAAGCCCTGGCCA 
10 ACTTCACTGCAACATCAAGCAAGTGCAGGCTCCAGCTGGGTGGTTTGGATTACCTGGATCCCGCATGTTTTACACACTCCTTTCAC 

TGATAGCTTGACTAATGGAATGATTGGTTAAAATGTGATTTTTCTTCAGGTAACACTACAGAGTACGTGAAATGCTCAAGAATGTA 
GTCAGACTG ACACTACTAAAGCTCCCAG CTCCTTTCATGCTCCATTTTT AACCACTTG CCT CTTT CT CCAGCAG CTG ATTC CAG AA 
CAAATCATTATGTTTCCTAACTGTGATTTGTAGATTTACTTTTTGCTGTTAGTTATAAAACTATGTGTTCAATGAAATAAAAGCAC 
ACTGCTTAGTATTCTTGAGGGACAATGCCAATAGGTATATCCTCTGGAAAAGGCTTTCATGATTTGGCATGGGACAGACGGAAATG 

1 5 aaattgtcaaaattgtttaccatagaaagatgacaaaagaaaattttccacataggaaaatgccatgaaaattgcttttgaaaaac 

aactgcataacctttacactcctcgtccattttattaggattacccaaatataaccatttaaagaaagaatgcattccagaacaaa 
ttgtttacataagttcctataccttactgacacattgctgatatgcaagtaagaaat 

HUMAN SEQUENCE - CODING 

2 0 atgaaggaaaatgtggcatctgcaaccgttttcactctgctactttttctcaacacctgccttctgaatggacagttacctcctgg 

aaaacctgagatctttaaatgtcgttctcccaataaggaaacattcacctgctggtggaggcctgggacagatggaggacttccta 
ccaattattcactgacttaccacagggaaggagagacactcatgcatgaatgtccagactacataaccggtggccccaactcctgc 
cactttggcaagcagtacacctccatgtggaggacatacatcatgatggtcaatgccactaaccagatgggaagcagtttctcgga 
tgaactttatgtggacgtgacttacatagttcagccagaccctcctttggagctggctgtggaagtaaaacagccagaagacagaa 
2 5 aaccctacctgtggattaaatggtctccacctaccctgattgacttaaaaactggttggttcacgctcctgtatgaaattcgatta 

aaacccgagaaagcagctgagtgggagatccattttgctgggcagcaaacagagtttaagattctcagcctacatccaggacagaa 
ataccttgtccaggttcgctgcaaaccagaccatggatactggagtgcatggagtccagcgaccttcattcagatacctagtgact 
TCACCATGAATGATACAACCGTGTGG AT CTCTGTGG CTGTCCTTT CTG CTGTCATCTGTTTG AT TATTGTCTGGGCAG TGG CTTTG 
AAGGGCTATAGCATGGTGACCTGCATCTTTCCGCCAGTTCCTGGGCCAAAAATAAAAGGATTTGATGCTCATCTGTTGGAGAAGGG 
30 CAAGTCTGAAGAACTACTGAGTGCCTTGGGATGCCAAGACTTTCCTCCCACTTCTGACTATGAGGACTTGCTGGTGGAGTATTTAG 

AAGTAGATGATAGTGAGGACCAGCATCTAATGTCAGTCCATTCAAAAGAACACCCAAGTCAAGGTATGAAACCCACATACCTGGAT 
CCTGACACTGACTCAGGCCGGGGGAGCTGTGACAGCCCTTCCCTTTTGTCTGAAAAGTGTGAGGAACCCCAGGCCAATCCCTCCAC 
ATTCTATGATCCTGAGGTCATTGAGAAGCCAGAGAATCCTGAAACAACCCACACCTGGGACCCCCAGTGCATAAGCATGGAAGGCA 
AAATCCCCTATTTTCATGCTGGTGGATCCAAATGTTCAACATGGCCCTTACCACAGCCCAGCCAGCACAACCCCAGATCCTCTTAC 
35 CACAATATTACTGATGTGTGTGAGCTGGCTGTGGGCCCTGCAGGTGCACCGGCCACTCTGTTGAATGAAGCAGGTAAAGATGCTTT 

AAAAT CCTCTCAAACCATT AAG TCTAG AGAAG AGGGAAAGG CAACCCAG CAGAGGG AGG TAG AAAGCTTCCATTCTG AG ACTG ACC 
AGGATACGCCCTGGCTGCTGCCCCAGGAGAAAACCCCCTTTGGCTCCGCTAAACCCTTGGATTATGTGGAGATTCACAAGGTCAAC 
AAAGATGGTGCATTATCATTGCTACCAAAACAGAGAGAGAACAGCGGCAAGCCCAAGAAGCCCGGGACTCCTGAGAACAATAAGGA 
GTATGCCAAGGTGTCCGGGGTCATGGATAACAACATCCTGGTGTTGGTGCCAGATCCACATGCTAAAAACGTGGCTTGCTTTGAAG 
4 0 AATCAGCCAAAGAGGCCCCACCATCACTTGAACAGAATCAAGCTGAGAAAGCCCTGGCCAACTTCACTGCAACATCAAGCAAGTGC 

AGGCTCCAGCTGGGTGGTTTGGATTACCTGGATCCCGCATGTTTTACACACTCCTTTCACTGA 



904 




WO 03/008583 



PCT/USO 1/5 1291 



Table 43 

MOUSE NOMENCLATURE 
ICSGNM Topi 

Celera mCG15357 



HUMAN NOMENCLATURE 
HGNC TOPI 

Celera hCG38802 

MOUSE SEQUENCE - GENOMIC 

*^“^S! TGTAAGCCTTTGTTCTTTCTTGGGGCTATGGCCGCTCGGC A CTCCTT TGTGGCTTGCrCATAGATGAGCTGTTTTAT 

GTCCCTGG^A^rT^r^^T^^^ TACGCTCTGCTGCCTCTGTCACTTTGGCCAC; ^ TCTGAGAAGGATTCC ' rGAG 

g I gg ^ acaacttttgttaattgaccagtggtttcacctgctcgg gagagcgcctttcaggccctaatagccgtggaagaaatc 

aagctccccaatggtagtttgtctgatcagcagaataagctc cctgacccgttaacaaatcaaaagtccaatctctctg 

5T G I ggagtcaaagcagctgcgtttgctcgggcctgcgcttgtgcag cttcgtgccaaagcgctctctatttcatatatttgccca 

^A^TAGC^AGAG c G GC TTTT ACA At^Nl^NNNNNNKNNNNNNNNNNl^NNNNt^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

ro^-MNJn^JTOmnfNinjl^WJITOTONIJNl^INNNNlWWfNNNNIWNNNIM'nTONTGGTTCCGTATTTACGGACCGArTrrrraiiTT 

^II^ TTTGTAAGTATTCTACCGGAAGCGTGGACACGCCCAGCG TCGGCTCCrTCAAAGL T GGl^TGcSGTTGTA?T^CC 

^^I^^ CTCTGGGAATGAATGAGTCTGCGCACTGCCTCTCTGCG CACrGCCTCTCTGCGCACTGCCTCTCTGCGCATCTCTCT 

GCGCATTGCCTCTCTGCGCATTGCTGACGCACTACGCAGGGCGGGGGCTCCGCATAGGGCGGACCTTGAAGCCGACTGCCCTGAGG 

CC^TCA G CAAAC TGGCCTTCGCCA GC C G CTTTTGGCTT CT T TA ACT G ATTAGCTAGCACTTTACCTGG^^TACCCTTTT^CT 

“^r AGCTGCTTTTTCCTCCCAGTCTGTTTCCTC A GA GGAGAATTCTTCATCrGCTTCAGAGCTACCAAGAGCrGGCrCCCCG 

AGCCCATCTAGCGATGAGCACAGGCTCCTTTTCCTAGAGACCTCCGCTAATTGATCTTTCTTTTTTTCCCTTTTTCCTCTTTTTrr 

TCTAATCTCTCTCCAGGTATTCCTACCTAACCTTAACTTTTTCTCGGGTTTAAGACCCTTGGAAAGGCCTCTATACTTMTTTGTG 

T AGGATA r TCCTTTTTGTTCCTACTCTCTCTCCCCACTTTACTTCTGATAGCrTGTC ^GAATTTCCTCTAGAATTTTTAGCCCT 

^ G ^^ GACTTGATAACATGTGAAAAGGAACAAAAGGGCTCCTAACA CCAGAAAAAATTCAAGGCCAAACATATTTCACTTTAC 

3T^ ga ™ gactgtcttgaatttccttagaaagtttaagatcagactta cctcgtaaagctgtactcactggtactctcgttcccc 

-_5I?^ AG ^ TG I GAATTCATACAGTTGAATCCTTCTTAACAG ' rCTGCTTT ACGGGAACCTTTATTACCGCGACCCGCAGTTCTG 

GTTCTGGAATGAGGGATCTTCCTTGCGCCAGTCCCGAGTTTTTTCTCGTCCCGGGTTTCGGCACCAATTGTTATTAAACGCGTTCT 

CACGACCGGCCAGGAAGAACACCACAGACCAGAATCTTCTGCGGCAAAACTTTATTGCTTACATCTTCAGGAGCAAGAGTGTAAGA 

AGCAAGAGAGAGAGAAAACGAAACCCCGrCCCTTTTTTAGGAGAGTTATATTTCGCCTAGGACGTGTCACTCCCTGATTGGCTGCA 

GCCCATCGGCCGAGTTGACGTCACGGGGAAGGCAGAGCACATGGAGTGGAGAACCACCCTCGGCATATGCGCAGATTATTTGTTTA 

»™ CTTAGAACACAGCTGTCAGCGCCATCTTGTAACGGCGAA ' rGTGGGCGCGGCTCCCAA CAAGCTTATATGGTA , rTCTCTCTCTC 

I5I^^ TTCCCCAAGGGAGTGTGAGGCTTCTCTTCCTATCACCAGCCT ' TTCAC T TAA GCCAGrACCTCAGCTGGGTTTGTGTGrCC 

ACCCACCCCCACCCCCTTTTTTTTTCCAAGACAGGGCTTCTCTGTGTAGCCCTGGCTGTTCTGGAATTCCCTCTGTAGCCCAGG 

GTGTCCTTGAACACGGAGATCTCCCTGCCTCTGCCTTCTGAGTGCTGGAATTAAAGGTGTGTGCCACCACTACTGGGCTTTTTTrr 

ttttttttttttttgagacagggtttcctttatgtacccctggatgtcctggaacttgctttgtagatcaggct^c^SI^ 

agaga I"^I aaag I gcacagagggagtagctacaaatggggtg t g aa g aa g aggaccaaggatcaactcaagaggatctaagg 

gtttgagactgagaactgggcaaggtcaacagaagaaataaggaagctcagggagaaagcagacctcaggacctgaggactgtgat 

a ^ a ^ g I agaggcgagagagagaggctgtctg ^ ggagtgaa cttaggaactataaagctaccaagagggaaatccagagaag 

a^In^jr GATAAGCTGGATGGGTAACCCAGCTCGTTGGATGTTGCCTCAGAAGTATGAGGACCCGAATCCCCAGA GCCCACGT 

AGAAGCTGGACGTGGCGGAACACGGAATGCCAGAGCCTCCTCTGCTTCCTGTCTGGCCATCCCCTTTCCAGATATCTCACATATGG 

AGAAGGGCACAGTGACCTAAAGACAGCTTGGGAGATCAGGAAGGTAGTCAGCGTCTGGGCATAAGGGCTGGCTTAACTTACTTAGC 

^TCCTTGCCCATAAAAAGAAGGGAG^ 

AGCATAGGAAAGAGCTCAAAGTAAGTAGGTAGTTTTGGGGTTTGTTTTATTTGTTGTTAAGACAGAGGTTCACTCCAGTCAGTGGT 

^^^P CCT ^^ TCCCAGCACTTGGGAGGCAGAGGCAGACAGATTTCTGAGTTCGAGGTCAGCCTGG tctacagagtgagttc 

CAGGACAGCCAGGGCTACACAGAGAAACCCTATCTTGAAAAACAACAACAAAAAAAGACAGAGGTTCACTATGTAGCCTTGACTGA 

^I^^ TTCACTATGTAGACCAGGCTGATCTAGAATTAACAGAGATCCTCCTGCGTCTACCTGCCATAT cctgagattaaagtcc 

TGATGCCTGGTTTCTAAAAACGTATTTTTAAAGAAGTCAGGAGGGCACCAGGGACAGGAGAGCAAGTGACGCTCCTGCTACAGGGA 

G ^ G ^ TAGGAAAAGATGTCCCTTGTAATAACCAAGCTCCTGGCAGGGACAGAGGAAGGGTAGTAGAAGACT CAGGGGTTTGGAGC 

AGGGAAACGGGAAAGGTGGTGCTTTCAAAATCTGACCCTGGCTTAGCGCTATCACCATCTGGTTCAGTGAGGCTCTGGCGCTCTCT 

CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCTCTCTTCCCTCCTTCGTTCCTGAGGAGAAACGCTGAG 

TCAGCGCAGGGCTTCTCTAGCTCCCAGAATTTTGGGGTGTTTTTCCAGAATCCAGGGGGCTTGCCCCTCTGCCTTGCGCTGCCTGC 

TGCTTCTCTGGCCAGAAGCAGTTAGACCCAAACAGCAGCGGGATAATGACCTCCTGACAGCATACCCTTTGAGGAGAGTCAGCAAA 

GGCTGCTGTCACACCCAACCACTCTGTTCCAATCTAGATGGGTCAAAGTCCTCTGTCTCTTTTATAACTCACATCTCCATCCCCAT 

TCCAACTAGCCTGCTATGGTCAGTATGTCTCCCAGCTAGCCTCCCCTTCTCCATTGTCAGCTCCCCGGGACTGTCCGCTGTCCATT 

CTCTGGTACTCAATGGTTTTCAGATATCATTTAAACCTAGCTCACCTTGCTGTAGCTCCACGGTTATGGGAAGGGCCTTCCCACTT 

TCCCAGCCTCAATCTATGCCACAGCCTTACACTGACTTCATCTGTCATCATGATCTAAAGTCATTTATGCCCATAGCTCTCTGCCT 

TGGCCATTTGCCAGCTTTTCTTGTACTATCTTCTCTTCCTCAGATATTCCATTCCTCATCTCTCAAAAAATGACACGGAACTGGAA 

GGTTCCCCCCACCCCCATATTGTCCCTCCAAAATTTCCTAATGAGTTGGATGTGCCTCCATTGCAGAGTTTCCATAGTAATTGGTA 

GTTTGTCACCTCTCCCCTTATTGTTCCTTGTATCTTAGGGTAACAGTTGAGGAATGTGACTTTCTCATTATTAGACTGAGAGTTTT 

TCCAAAATGAAGATCAGATCTTGTTTGTATCTGTATTTACACAGCTTAGCATAGGACCTATCTACCTCATACTATCAACTAGTCTC 

ACATTCCTTGGGGAGTAATGGTGGAATGAGTAAATAATCTTATCACAACAGGGGTGTCTTGTGGAAGGAAGACAACAGAGGGTTTG 

GCCTGTAATCTCAGTACTTTGGGTGGTTGAGGCAGGATGAGAAAGATAATGGAAACACACAAATAGACCCCCTCCCACCCCGCCCT 

CC !lf^ CGCCGAACCGCCAGCCAGACGGGAGGCTCGTAAATCTCAGCTA CTCATTCTGCTATTCAAGGCTTGGGTCTTTCCCACCGG 

CCTTTCCTTTTATTCAGACAATTTTCAACTTTTGCTGAGCAGCTGCTGTAGCAGCAAAAGGCAGCAGGACATTTCTGGTTGCTGGG 

ATCAACAGCATGAACGTTTTCCATGGATCACCAAGCAGGTTCTATTTTGAGAGTGTCCAACTCTTAACAGGGCATTAGATCTCTAG 

a^^^ TTATGG ^ GG ^ AAAACTGCCAGAAAACTGTAGTCAGGAAAGCAGTGAAGC:caagactagga gaccactaggagtgc 

ATGC^GTAGTAAATCCAGCACTTAGGAGATTCAGGGCAAATGATCCAGAGTTCAAGTTTGGCCTCAGCTATATAATGAGTTCAAG 

CCCAACCTGGGCTTCATGAAACCCTATCTCAAAGTTACAAAGTAAAAGTTACAAAGTAGCCGGGTGTGGTGGCGCACGCCTTTAAT 

^f^^ CTCAGGACGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTC CAGGACAGCCAGAGCC 

ATACAGAGAAACCCTGTCTCGAAAAAACAAACAAAAAACAAACTTACAAAGCTAGTAAAAACAAATATATTTTAAAAACTGTTArr 

n5 GGATATCTGGGTCCTGAACCATGAAAATCCCAGAGTGGAACAAAAGTATAGCCAAGGCCTT GAGA TTC CCTGGCTTGAAACCAG 

ATGGAAGTTGAACATCAGTCACATGACCCAACATAGCTTTCAGAAGCAAAAGGAGCAATGTATTTAAGTGTACCACAAAGGTATCT 

CACATTGCAATGAGGCAGAATTCACAGACCTGAACTTCATTAAGGTCTTCTCTCTGCCTGTTAGCACTCTCCTGCCCTCTCCCCTC 
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AACCTCTCCCAGCTTCCCCTGGCCTTGACAAAATGCTGCTCCTTGACGTGACATAGTACAGATCTATTAGCAAGAAGAACAACCAC 

gttactttcttctcaattctaaagcctctagaaattccatctgagtggttcagtgtaggccacttgtgacaactgtcaaagaggaa 
ccacagcacatttgtggctgtgcatatggtccctccagaaccttgtgagtctgggggaaagtcctaggaaagcaggagttgttcag 
gcatcatcacaagtgtttaattctggaagacaacagttagaccagactttaataaaacctgcctgtagcagccagtgtcctgagtc 
5 cattcattccaaaggagcccaagccttaagcagcagataggagatgggggtgaggagaggggaaagaggagagaagaaagaagaga 

ggggggggaaaagatttttctaggcttaaagatattttggagggatggtgctggtgcatgccttcagtcccaacaccgagaaggca 
gaaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcagaggcag 
aggcagaggcagaggcagaggcagaggcagaggcgcagaggcagaggctcagaggcagaggcaggcaaatctctgagtctgaggat 
agccgggtccatagactaactcaaaacaaataaacaaacaaacgaatctccaaaagaacccaaccccccaagggaataaaaagaaa 
10 gaagaggaggagaaaagaaggaaaaagagagacagacagagagagagacacacacagagacagagacagagagacagagagatcct 

gtttaagcaggagctggagagctagctcagtagtttagagcatggctactcttcaagagaacccaggctcaattccaccacaactg 
tttgtaattccagttccaggggatctggcacccctcacacagatatgcaggcaggcaaaacaccaatgcatgcaaaacataaggaa 

AT TT T T AAAAAG T A TTTTGG AGA C A CT G C A G A CT TAAG C A CC A T A C AGG T A TC AG C A T AT T GAAGAT XCT AAA C A G GA C A CC AA G A 

aaagctctgtttaactttaaatcataatgatgtatgtatttgtgtgtggagtgctccttttttgcgtaacatctacaaatcatccg 

15 CCTTTTACCAGTCATGCTCTGGAGACAGGCATACATCATCATCTAGTTACTTTATAAAGGCTGAGGTGATCCGTCAGTGAATAGTC 

ttgaattaaaacagtattttccatacctgatatatttgcttttgaccttcctggagtatgtcttatattccctctctgtactattc 

TTGGATTTTTTTAAAAAATAAAAGCAGTCTCATTATGTAACCCTGGTTAACCTGAAACTCACTATGCTAGGCTGGCCTCAAACTCA 
CAAAGATCCCTTTGTTTCTGCCTGTGGAGTAGTGAGTTAATTAAAGGTATGGGCTACCACACCCAGCTGAATATTTTTATTTAAAA 
TTAATCACCCAACATCTTAAAAAAAAACCCTTGAACTTAAACAGTTATTACTGTGGGTTTTATGTGGTAGTTAAGTGTTTTCCGTC 
20 ATACACATTGAAATAGATATAAAGCAGTAAAAAATGTAAAAGTCTGTCTGTGTGGGGCCAAAAGTCCTCTCAAGTGCTTATGACCA 

TGTGTGGGATCATTGGTTGGAGAAGAAAGAGTGGCCATGTGGACATCACTAGCCAAACATAGATAGAGGCGTTTAGTCTATGGTGG 
GATGTTGGGTGGCCATGATTGGGCCTAGGATACCACCTTTGATTCATCATCCTGGGGCCTGCATTCTGTTTCCATGACTACTAGCT 
GGTCTTCCTGGGAGGGACCTGGAAAGCAAATGACGATGATCCCAAGTCACCAGGGGCTGGAAGCTAAAGCAGAGGCACTATTTTTC 
TTGAAGGCTGAATTATTTCAGCCTAACTGCAGTAAATGGGTGGGAGGCAGATGCTTTGCTTGGTGGCCTGGGATTGCTTTTGACAT 
25 GGGAAAGCGGCTATTGAGGAGACACTAATGCAGGCAAAACTGGCTCTGGCATACAGCTGTGGAGAAAGAGTGCTGGAATCAGGCAG 

TCGCTGTTGTCCCGTTGTCCAGATGAAGAAACTGGGACTCAGAGTGGTTAAACAACTTGTTCAAGGTCATGGAAGAATAGGAAAAT 
TCTGCTTAGGAAAGCAGAATTGAAAAATAGGCCAGTTGACTTCCAAGTGTGGACTCTTAGCCACTGCATTGTTGTGTTTGCCTTTG 
TTGATTGGACTCTTCTGTCAGAGGACCTGTTGATTCCTGGGGGCTAAGTGCTGAACAAGATGGAGAGGTCCTAACCCTCACTGACC 
30 TCGAATTATATAAAGGAGACAGAAAAGAAGTCACTAGCTCCCATATGGGTAACTTAACAACTGTGATAACTGTTATAAAGGAGAGA 

GGCACATGGGTACAGCATGCGGAAAGGGGCGTGCAGCACTTCAAGCTTGGTTTTTCGGGACAGTTTCTCTAAGTAGCCCTGGTTGT 
CCTGGAACTCACTCTGTAGATCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCTCAACTGTTGGGATTAAAGGCGTA 
TGCCACCACTGCCCAGCTGGCTTGAGTTTTGAAATATTCACAAGAATTAACCCTAAGTGTTTATCACTCAATGTTTATGAACATTT 
TCCGAATTT ATTT AT ATGGGGG ATTGAG C CAGACTGG AG ATGAATTCAGC CTGGG ATGTTCTTGC AAAT CCAAT TG CT AATGTCAT 
35 TAATCCCTCAAGACAGTTTGATAGTGGTCGATGGTCCACACCCAGGACTGTGAGGAGTCAGGGCAGACCTTATAGTATGGTGTTCC 

CTAAATAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

fTNNNNNNNNNNWNKNNNKNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNJflTONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJttJN^ 

nnnnnnnnnnnni'Wnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

4 0 TGTCTCACAGTAGGCGCTTAATAAATGTTTATAAAAAGAACAAATGCAGTAGGGTACTTGTGACACAGGGCTACATGACTGTAAAC 

TGGAGCTAAACCTGACTGAAAAATTAAAATAATTTTTAAAAATGGGTGTGAAGTGCTGGGCGGTGGTGGCGCACGCCTTCAATCCC 
AGCACGTGGGAGGCAGAGGCAGGAGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACTGAGTGAGTTCCAGGACAGTCAGGGCTACA 
CAGAGAAACCCTGTCTCGAACACCCCCCCCCCTACAAAAAAAAAGAATAAATAATAAATAAATGGATGTGAAGTATTCCAGAAGTC 
TGGACAAAGGCTGTGAGGAGACTCCAGCTAAATGCCTTACGGCTGCTGGTGAACTAAGATCGGGGCAGCCAAGGTACGTGCGGATC 
45 AAACTTGTCTGGCTCTAGAGATGCAGAAGCTGGAGACACGGTCCCTGGCCAGCTTAGCTGGGTCCCGCCGCGGCCTTTAAAGGCCT 

ACCACGTGGCCGCCCGGGTGTCCAAGGTCCAGAGGCGGTGTCCACGCTGCGCCTGCGTGCTGCTAGAGCCGGTGTCCCGCCTCTGA 
GAACGCCAGTCCCGTAGCAAGGCAGAAAGCAGAGAGTGGGCGGAGTTAAGTCCGTATGCTAATAAAGGGGCGGAACTTGCGAGGCA 
AAACCGGCTCTGTCTCCCGGACCTCTAAGAGACCCGCCGCAACCCTCAGCCTCTTTCCACGAGCGCTGACGTCGACGACGACGTCC 
CATTTAAAAGCGGCCGCGCAGGCGCAGTGAGGGGAAATGCGAACTTAGGCTGTTACACAACTGCTGGGGTCTGTTCTCGCTGTCCG 
50 CCCGCCCGGCAGTCTGTCAGTCGCGTCGCTACCGCCGCTGCCTCCTCCACTGTCCCGGGAGTCTCGGGCCGGTGGCTGCTGTCGCC 

GTCTGTTCGTGCTTCTCAGGAGCTTCGTCCGCCCGTTCAGGCCGTCCCTGCCGTCCGCCTCTCTTCCCCCGCGCTGCCTCTGAGCC 
CGCAGCGTTCGCACGCCGGCCGACATGAGCGGGGACCATCTCCACAACGATTCCCAGGTGCGACCAGCCGGCCCCCGACTCGTCCC 
CAGCTGCTCGGGCCCGGGCCGGCTCCGGCCCCGGCCAGGGCCCCGGTCCCAGCCCCAGCCGGCCGCGCCGGGTTGACAGGCCCGAG 
TCTGCGATGAGGGGCGGCCGGTTGGAGTCGCTTGGATGGCCGGGTCCCGGGCGGAGCCGTCAAGTTGGAGTTTGGTGGGGGGATGG 
55 CAGCCCCGGGTAGGCCATTCGCGGGCCTCTGGGTTCCGGGGCGCCGGGTGGGCCCGAGCCCCGGCCCCCGGCCGCGCGCTCTCGTC 

CGCCGCCCCGGGGCTTCATGTGCCGGTTGTTTCATCTTCCCTCTTTTCTTTCCTCAGATCGAAGCGGATTTCCGATTGAATGGTGA 
GTGTGCCCCCCGCCCCGCCCCAAGTGTCCCCACACGCCGCTGCCTGCCTCCCCCGCGCCGGGCCGGAGCCGGGCAGAGGACAGACA 
TGGCGTCCCAGAGACTAAGTCCCGGCTCCTCGCTCACCGGCCCCATTGTTCCCATCGGGCCGCCTCTGGACCCCCTTTCCCGGGGT 
CTCAGCACCCCCAGATCACGGCCTTCTCCAGAGGGGGCACCGGAGACCCCGCGTCGACCGTCGCTGGGTCTGGGGCGGCCTTTCTC 
60 CGCCGGGATTCTTCCCGGGAAAGTCGCCTTGTCGACGGTCGGGACTTAGTCTCTGCGCCATTTTCTTTTTCTCTCTCCTCTCCTTT 

CTGTGCCTGTGTCTTTCTCTCCCTCCCTCAGCTCCTTCCTTGAGCTGTCCAGAAAGAGCTTTCTGCAGAGCAGAGCCATATAAATC 
ACAGACCTCACCAAAGAAGGAAGGCTTAGGGACGGAATTATCTTTTATTTTTTCTTAATAGAACTTTATTTTGGAAGTTACTTGCT 
TTCTGCTTCATGTTTGCTTGCTTTCTTCTTCTTTTTTAATTTTTGTGATTCCAGAACGAAAGATTCCCTTAGGCAGCTAAGGGTTT 
TATGGGTTTTTTTTGTTTCTTTTGTTTTTTGTTTTTAGTCCTTTTATTTTTTAAATGGTGAGATGTTTATAATAGCAGTTACAGTT 
65 CTTGAAACTAAAGCCATCTTTTGTGGAGTTCTTTGTATTTTGGGATTGTTTTCCCAAGTTGTGCTGTTTGCAAAGATAACTCCCTT 

TAAAAAAGTTTTCAGGTTGTCTGTGTGTCATCTAGTGTGAGTGTTGGACTTGAGCATATATTCTTTAAAAAAAATTAAAAGTATTA 
GTGACCAGAACTTCCTATTGTGGCAAGGTAGAGTTTTTTGTTTTTTGGGTTATTTTTGAGACACAGTTTATTGTGCTTGTTCCGAA 
AGGTTGCTGAATTGCTCATTTAGACATGGTGTGCTGGCCTTTTCTTTGGGGTCATAGGGAGTTTTAAAAAAGATTTTATTTATTGA 
AGTAGAGTGGCCAGCCCTGACTCCTGTCTTCTTCCTCATTCTTCTCAGGGGCTGCTATTTTTTTCAGGAATTAAGAGTTAACTGGC 
7 0 TTTCCTCACATCCTTAGGCTCTTGAGCCCTTTCCAGTCATGTTTTCAAAATATTTCCACTAAAGTTACCCAGGGAAGAATGTTGGT 

GGGTGTCTCCCACCACCCCAGTAAGAAGCTCACATTTAATGGATTTTCCAGCAATTCCATTGTAGTATGCTGGAAATTCCCACAGA 
TTCTTATGGGTCCGATTGTGTTCAGTTAGTTTGGGTTCTGGGGAACTGAGTGGGAGAAGCCATTGAGTAGGTTTTCTGGTGCAGCA 
GTCCATGGTACTGGCCTGCCCAACTGAAAGCCTTATGTTTATATTTCCAAGTTGGTCATCCAAAGAGAGATGACACTGAGTTAGAG 
ACTCTGTCTAGGTAAAGCTTTTCTTGAGCACCTAATATATGCCAGGTACTGTGCTAGAATTGAACCTGTCACCAACCACATCTGTC 
75 TTTGTTCAACTCAGCCTATTGGGGGAGTCACATCAGTTAATTACAAGGTAGGCGTTGGAGTGTATGTGTACCCAAAATGCTTTGGG 



906 




WO 03/008583 



PCT/USO 1/5 1291 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



AGCATAAAGGGCTTAATTTTATCTGGGGGTGGGGAAATTTCTTGGAGGTG ACTGAGCAGGGTGTTG TATAAG ACT AG GT ACTGAGA 

attgtca ggggttggattatttcttgggagtccatcctatcaggcttttaaacgagggagatgagactgtcaagcatatagata&g 
CTTCTTTGGAAAGGGGGTAAAGAAAGGATGTGGTAGTTGTGGATGTAAAATGGTTTTGAGCTCTCTGAAGGAAGGTAGGAATTTAA 
TATAGAAAATTTATTTGCTTTTTAGTTGGGCCTAGTATGTAATATATTTAGCAATGAAACAAAATTGAGTCCTTTTTCCTCTTAAG 
TTTAACTTCCATTGTTCCCATCTAAATACAAAAGAGCTATTGAATCTATGCATGATTATGGGCTGGGTATGTTATCTTTGCATTTT 
TAT AG AGTGAATTG AACTG CCTATGTTAACTTTTAGG ATG T ATTTC CATTTT CCAACAATG ATATTTAGTATTTATTGGG CAC CTA 
ACTGTTCAGGCTTGAATCTCATCTTACTCTTTGGAAAGGACCCTTAGGAGTTAATTACAGTTATCTCCATTTGAGATGAAACTGAG 
TGTACTCAGTGAAGCCATGAACCTAGCCTCTGTGCAAACCGGATGATGCTGGTATGAAGAAATGAAGTTTCCTGTTTTGTATGGGG 
CAATTAAGAGGGAAAGGGAAAAATTGATAGCATGCCGGTTACTTTTTACCAAAATCTTGAAGAAAAAAAGCAGTTTTGTGTACCTA 
CTACCTTAAGGTTCTAATGTTGTAGTGATTGTCTTTGTGGTTATTGTCTGGATGTTAGTGTCAGTAACTATTTGCTCTATCAAGCG 
TACACTGTT AGCT AGTGATTGAT AAATATAAAAGACAATTT AAAAAATTAAAACTAG TTTTT AATACCCAGG CTTC TTAATTG ATC 
TTTATAGTGAGAGGATATTTACTTAAACATGGTTTTAGGTGAGTCTGAACAATCACATTCATGAAGTAAAACCACATATCCCTTGG 
TTTGCTTCCTCAAATCTTCTAAGATAAAAAAGATTTTCTCTCCTAACTGGAGCGGTTTTGTTTTGTTTTGTTTTAATAGTACTTAA 
CATTTACAGCCTTTTGTGGGAAATTTAGAACATTCTGGGTCATACTCAACTGCTGTGAAATGTTATTTGTGTGGTAAATCTATATT 
TAAGATATAAGCAATGAGCTAGTCACTTCAGGAGCACAGCCCATAC1TTGTATTTCCCTTTCACCTGAGTGAAAGATTCCCTTTGT 
CAGTAGCACTAATCATAGTGAGCTTGAATTATTATTATAGTAGTGCACAGGATGCCTAGCTGCACAGCTGTTAACATTAGTTGAAG 

gtgctggtaatccttttctgtttcaagaactctaagttcctgtctgttttactggaattatggagctacacaacttcattatattg 

taatttgacaatgtgtagattatgagtaggtctaatggatttaatttgaatgaagggaattgttttgattgtaatggttgtacttc 

tgtgcttgctgtgcatgagttatgataggcattgaggaggctcgtgaggctttaagcctgaaaactggtgatctctccaaatgaaa 

tctggaaatctttagatttagtctggacgactaatagaagtattagattccagtggagtctttttaccctttagagccagactcct 

tgagggacatttttgaaattagtaaactgctgatatcttagagcatatcagatctcacaaatttcagcctgtctatttctagtaaa 

acaagaaaatctagggtttcctaaagaaatcagaaaaaaaaaaaaaaaaaccctcatggtttaaaagacaaatgggatactatttc 

taagccttgaatctatttttctttggtaagcagatagtgtgggacctggagttggctcccaaatctcatgtcgatcaatagcacag 

gggcagggaagtagattctttttcctgtcagcataaaaatgatggattttagagtttgaaagatactgatttattctgggtatagt 

gaagtgtgatagctgtttgtatgagtgacaggaatctttatagttaacctgttttaaggttataccaaagttagaatttataagat 

ttttttttttgttttcagtgtgcgtggcatgggaaagtgaaaaaagtctgctttttaaacttgtaaatatgttagaaaattgtata 

ttatagcagcagttgtcttatgttgattgtgacatggaaaataatttgtgtcattttagaagaccatattggggcatcagtgtata 

acatatactatagatcttcaataacttttatctaatgatgctgagtaaaattggctttcttcaaagccaaacccagtcattttccc 

agaagtgtgttgtgatttttctcctatgaaactatgatggactctaatttagaagttcactttgaaatgaattccaagtgtaatta 

ctttgaatataggtatagtttaccttgagactacaaaatgctggcaatatttggtgttaaacccagaaagtttatatttatttgtt 

ttaaaagaaagaaaaggaaggaaggaaggaaggagggaagaaggagggaagaaagaaagaagaaaaaaacggcttaaaggaatggc 

atttagaagtgggagtccttgaatgaaattctttcctgtggttttaaattacatgattatgccttgattacttttaatctactaac 

ttgacaaatcaaagtcatttgggcaaacaattgagaattcaccttcttaaggtgtagagtttaggatagaagttccagacttagtc 

aatggagtactgtgtttaagggaagatttcagattctatttaccttaagtaataaccaggtgtgttgtttctcttttcattctttg 

taagtctgaagtatgagaagcaccattctattctgtggcttcagctctagttgaaataggaattctaaaactgaatacattagttt 

ggaagaattagctttttttcaagcaccttctcttcctacctcctcttgactgtctaggtgctggcagtgtgctgggctgataagtg 

tgggcctgggaactttagaagggaatgaagaaagaagggtggagggaagcactgtggcctaggcttgattaggaaagaaaacgttt 

aaagcagaaccctatttagatattatagtattttgttactgttagagaaagcatcttagagttgtttaacaagttggcgttgttta 

acatggcatctgctcagtatgttctcagacagtagtgttactgttatttggggtagtaattctagattataatagcattgacttag 

attgcccacatcaatgtgagttaactgttacatatgtctcaattttggtaaggaggcaactttagtttttatttctttttagtagg 

tactcatttttaattttttgccctgtttttagatacatccacttttctactattctcacctatataccatccctgacactttctga 

attcttatatgcttttctaccagaatattttattttattttattttatttttttggtttttcaagacagggtttctctgtatagcc 

CTGGCTGT CCTGGAACTCACTTTGTAGACCAGG CTGG CCTG G AACTCAG AAATCCGCCTGCCT CTACCT C CCG AGT GCT AGG ATTA 

AAGGCGTGCGCCACCATGCCTGGCCCTTCTACCAGAATATTAATCCATATTTTATTTCATTTTTGTTTTGTGCCACCCTGTCCTCC 

CACTTTTAATTAANtmNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNf^ 

nnnnnnnnnnnwnnnnnnnnnnnnn nnnnnn^^ 

nnnnn ^ tnnnnnnnwnnnnnnnnt ^^ 

CCTCTCCCTCC CT CC CC CTCC CCAT ATC C CTGG CT G CCC 

TGGATTTCATTATGTAGAATAAAGGTTTGGCTGATCTCAAACCTTAAACTCACAGAGAACTACTTGCCTCAACCTCCTGAGTGCTG 
AGATTAAAAG CATGGACCACCACTTTCTTG AGGCTT CCTATTTTTTCTAAG AG CCAAG AACTAG CCAAC CCTTGTGG ATTTCTG AG 
TTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTAAACCTCCCCCTCAAGAAAAA 
AAAACCGCATGTTTTTTCAAAGACCCCAAAACATTTTTAAGTTGCAAGACTGAAGACACCTGAGAATTATTTAATCCTTATTAATT 
CTGTATCTTTCTTAAAGTGGCCAACTCAGCCGTCTTGAAATAGGGAAATGAGTATCCACGTAAGCTCAGGCCTGTGTTCCTAGCTT 
CTTAGAAAGCCGAGGCAAGAGGATGATCAAATGAGTTCCATGTCAACCTCGGCAATTTAGTGAGACCTTGTCCTAAAAATAAAAAG 
AGGGAGGCAGTGGTGCTTTCAGACAAGACTGCAGCTACCAAAGCCCAAAGCCCAGAATTTAGGACAGAGCACTTGCACCATGAATC 
AAACCATCAGCTTTGCTGTCCTGCTGGCAGTTTTGGTGGTGTGCTGAGGGGGAAAAGGTGCCTGCTTGGTGATACAGAGCCTTTGT 
CTAGTATGTGTTCAGTCTGACACTGCACTGTGGGGTTGCCCAAGCTCATATAACACTTCTAGTCCAGCCACACCAACAAGCACATC 
GTCTTCTCAGCCAGTTTTACCAACAAGGATAGGGCACCTCTACATGCAAAACTCACCTCTAGCCAGTCTCCTGTGGTCTTTAATCA 
GAATAT CT CTGTGCTCAG AG AC AGC TACATTG CTCAGATACAAGG ATTTAAGCCTTCTGG CT C AG AATACC ACATGGTGGT AGCAG 
CTGTTCCTTCTTTCATTCTCCCAGATTTCATTTCTCTGCTCATTCACTCCCTTTATCCCCTCATGCTTTGGAGGGAAACACCCTGT 
TCCTCATAAGGTACTACTGTACTACGACATGCCATAAACATTCCACTCACCCTACCACTTTGTTCCCTGTACACCATTGGCTGATC 
TTGTAATCTTCCTTCCAGAGTTGCTTCTATTAAAAATGGCAGTCAGTACAACTCAAGAGTAGAGCACACACCTACAATGTGCAATG 
CTATAGGTTTGATCTCTAGTACTACAAAAACAACCCCTAAATTAAAGCTTATATTAATAGTTGTATGAGAGGATAGGTATTTGTGA 
GTTGTGAAAAAGATCATGCAGTTAGAAACTTCCACAGTGGCTCATAAGTCTTGTTAATGCTAAATACTGAATTGTCTTGAATTTGT 
TATTTTTAAACTACCACTTAAAGGAAATAAAAGTCACTTAGGAATGCTTCGCTAGTATCCATTAGACTAAACCTAATGAGTCTTAG 

AAT AAAT CTTAT A CCATTG ATCAAGAAGAT CATTAT AATAGGCAAAGACTAT ATAGAATTAAGGT AGGTACTGGT ACT AATG TATT 

TCCATATCAAATTGTTGAATAAGATGAATTATCTGGTCATAATCTTCTGGTTAAGCTCTATAATCCTGACATTTATTTGTACAAAG 

CCTAGTTTTATTTTGTATAATTTGGCTGCTTAAGGATATATCCTCCCCCAACCTCAAAGCTCCAAGGTTGGACAGTATTTGTGCTT 

CCTTAAGGTTGTGATATCAAATAATTCCTAATGAGGAAGGGGTTCTCTAGAGCATAGGCAATTTGGAAGTTACTTTTTCTGTTACC 

CAGG CCTT AAG AGCTCAGTTGATGGAAGTG AAGG AGG ACAAG C CTGC AG AAACAGT CTTACTCTAATTGAGAAGG CTCGAGAAGG T 

ACATGTTCAGGTTAGATTAGTCTACCTCCTGGGAAAGGAGAAGATTGCAATGAAGGGATATCCTTGTGAAAATGAGTCATACTACA 

GAGACTTATGTAGGCAAGAATAAAGCATTCTGGGCTGGAGAGATGGCTCAGCGGTTAAGAGCGCTGACTGCTCTTCCAAAGGTCCC 

GAGTTCAAATCACAGCAACCCCATGGTGGCTCACAACCATCCGTAACAAGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAACT 

ACAGTGTACTTACATATAATAAATAGATCTTTAAAAAAAAAAAGAATAAAGCATTCTAACTTTAAGTATTGTCCTTAAAAGATAAG 
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ttagtacaaatagtatttgtcttgctcctgaagtagactaatgcttcagtttaatatactctgcaaactcaggttttgacttttaa 

gggacattgttcagaagcagtctacttagtggtagcccacccctgtagattatgctatgtgggaaagatgcttcagcttcatgggt 

gggtcagacagaattctaggtatggagttaggtaaggcaaagggattctcaattgttattatgcagaggaggtcatatagtagaat 

gttttggtcccaagtttctagattagcaaaatccagttctgtattgtcctctattgtagctataatatgataataccatatcaggc 

ttttaacaaggtagaaaatatacccctaatataactaccttgatcaagagccctgaggaggaaaggacacaggtatggattatccc 

ttagaaccatagagtaggttttcttgaggtatctttagatgatcagctgagatgagagacccttccttggggtcgtagtttgtcac 

agtgatttgggggggggggggtttcctaagggaatttttggcttcttaccaaatttttggcatcagtttgtctacaaccacaggtc 

tccttaatttcttctcttgtcattactcatattctctattttcccagtgtgagcaattttcttgagttctctcaccttttgtcaca 

tggtatctaatcccaactgtgacatcccattgtgccacctaatgcatccctttttccatccaagtagatggcactgttttcaagag 

ggctccttggaccatcaaggccatccagtataatgggagtccccagggccatgacaccgccaggctccacagttgtgctccctaag 

tacacaaaggcatctttggtggtagcagagctcaagtgcagcagctgtacctgctgctttttattgtggtaaaaaatagttatact 

gaatattgtgtcatgtcggagcatgagagactggctgtaagaactccatctgtgtctgggcacctagctttcactggcatggaact 

gctcatagttcatgctcagaatttggctagtgtagcctaccaggctggctcatggcagctggtaactggtacagcagatgcccagg 

aacagctacaatgttgcaagacaccaacatgaaaggtagtgctgcctccctccccaaccctaccttctgtaaatggaattctgagg 

gcttttctttgccctttttgctcccaattaacagcagggcatttgtatgcccaccattgtagtccgttttagcttctgagtataac 

acagagaactaataaagttattaaactgtaggcactatgctggccatatagtcatctattctaaccctcaatggctgcctacttcc 

cagccacgtggttctttacctgcaatctgagtcttcttaccctggctcgtgcttttccatgtgtgtcctcttggcaactccctgct 

gatctgcttgccaccagccagtcgtcctgtccttctccaggtctctcttcttcctcttctctcatctctctccctctctttttggg 

aacccctgactctgatcagaagccccaccttattcacttctgctcagctataggctgaattagattttattaaccaatctgaggtg 

atagaaaagagtttttacacatctttgagacaggagatgctccaaataccatgacaatgccaacctccagactgctggcaggtcca 

tcagcatctgaatacactgtacaaaactgtacaaaaccccctcccccaacaaccttcggttttgttgaatttaaaatactcacatg 

tgactgattgctttcttagacagtacaactttgaatgtagatacaacccaagagatttaggtttatattttgcttgaatagatgtt 

tggggctcttgtaacttctccagaaatctgaagaccagtgtgtatagtgtgttaaaatagaatgaattttccacctatatgtttac 

attactttattttagataatgtgctaatagaacttaccacttagaagttcagatagatcatggttttacttgaccacctcccaccc 

ccagtgccaaacaacagaaaatttaaagtcctttagatagaataagttcttattttatctcagtgtccctaagaagtagttaatgt 

ctatatttggcaaagtaggttggcttaaatttacacaatttcatggatcagtattctttaaaatgattaactgtttgcttataact 

tcatttgaaagtctaaatttcgcttgggcgtggtggcgcacgcctttaatcccagcactcaggaggcagaggcaggcggatttctg 

agttcgaggccagcctggtctacagagtgagttccaggacagccagggctgcacagagaaaccctgtctcggaaaaaaaaaaaaga 

aagaaaagaaaaaaaggaagtcttaagtttctagcatgttacctatatcaagtttgcagttacattaagttgcagttaataatgta 

aacactacatatacataaattatagagaatctggtacatttacttttacgtaagagcagattagaactattctttcctgtatggcc 

gtcagggttgttttctcacgtgcatgcctatgttgagtatgtgctacagcttataaataattgcgttcacaattagctaagacata 

ttaatctactgagacaaaatgatatagccttggctgctgagaccactgacaatagatatttaagatcttaacaacttgagtaaatt 

atgtagagaccagaaatagaaccagtttcctctcagtttagctttgaatattatcaggtttttggataatagagtaggaaatgctt 

agaggtgaaatgaatagcagaaatgtaatcaattactattactctagcaatgtctaaaaggctctgtaatttcacctgtcactatt 

ttccactttagaaatttaggctcagatgttaattagctcacagttgtgtaatttttaactaaactctaaagcaaggagtttaatcc 

ACTGTTTGATTGATGCCACAGATTGAGTrAAATGTGAAACAGAATGAGGTGAAGGGGTGCCTGAGTGACACCCCCAGGACATCATG 

GGAGTAGTTAAATATCCATCAGACTGTGGTTCTGTTTGTGATGGATCTTAAGTCGATTGATAATGGCTTTTTAATGTTTTATCAGC 

ATTTATGTCTGTGTGTCCCTGAACTGGTGTTACAGACAGGTGTGAGCTGCCGTGTGGGTGCTAGAAATTGAACTGGGGTGGGTGTG 

GGTTGGGGAGTGGTGGTGGCTGTGGTTCCCTGAAAGAGCAGCCAGCACTCTGCTGAGTCATCTCTTCAGCTTCAGCCCTATCTCTC 

TGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGACTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCCC 

GGGGCTCTTCCTTTTTTTAAAGACAGGTTCTTGCTATGTAGCTCTGTCGTGGAACTCACTCCAGGCGAAATAATAGCATTGCCTGC 

CTTTGCGGTTTTTAAAGGCTTGTACCACCACTCCTGGATTATTTGTTTATTTTATAGTACTGAGGATTGAATCTCCAGGGCTTTAC 

GCTTTTCGAGACAGGGTTTTTCTTTATAGCCCTGGTTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTGGAACTCAGAGATCC 

TCCTGACTCTGCCTCCCGAGTGCTGGGATTAAAGGTGTGCGCCACCACACCCX3GCTCAGAGTGAATTCTTTTTTCCTCTCCTTTGC 

AATTTCAGAATTCTTAAGAAGAGATTTTAGTCAGGAACTCCTTGTGTCTTCTGACTTAGAAAGATTTATTAATTATGTTCTAGAAT 

TTTGAATTCTCAATGAGAACTATTGTAAAATAACTGCTTTTGTATAGATTTACTTAAATTAGCCACTGTTAAGATGGACCTAACAC 

TGAGAGTAAACTAACACTTTTATTAAAGTATGAATTGAGACAGTTGGAAAGAGGGAGTGGAATTTTTTCACrGTTCTTAACTTCCA 

ATGACAATAAGCTTTCAGGCTTGTTAGTTCCTGGGGGGGAGATTCATGGAGAGTCCTAGTACATGGGCACACTTGGATGTTGGGCT 

TTATCACCAGAGGCCAGTTTGTTATCTGTCCTAAACAAAAACAGAATTTTAAAGCATTAGAAAGTACAAGTGCATAATATTAAGTA 

TGTTGATTTTGTATAAACTCCAGCTTTGGGGATGTGGTTCTAAGACCAAGATGCAGGGTTTCAGTAAGCTTTATAATAATGTCTTC 

ttttttcttttgtctttctttcttccttttttttttttggtttctttttcgagacagggcttctctgtgtagccatggctgtcctg 

GAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGTCGTGCGCC 

ACCACACTCGGCTATGTTTTCTTTTAAAAAATTAAGTTAATTAGTCCATTCTGATAGATGGTTTATTGTTATGTTATTTTGTGGTT 

CTGGAAAGCAAACCTAAGTCCTTGTACATGGGAGGCAAATCCTGTAGCACTGAGCTACATTCTAAGCCAGTGGTCCGCAGCCTTTC 

TAATGCCCTGATCCTTTACTCAGGATGTGGTGACCCCGATCAAAACATTATTTTCATTGCTACTTTATAATTGTAATTTTGCTTTT 

TCAAATTTATAATTTATTGTAAAATATCTGATATGTAACCCTTATAAAAGGATTGTTCAATCTCCGAAGGAGTCATGACCCACAGA 

TTGAGAACCACTGCTAAAGCTCTTGTTTTTATGATTTTATGATGAATTTTTTTGGAGAAAAGTTCTTGCTATGTAGCCCCAGCTAG 

CCTGGAATACATTATGTAGATGAGTGAAGCTGGCCTCCAACTCACCGAGATCTCCTTAAAGGAGGATTAAAGGCATGTGCCACCAA 

GCACAGTGTATTGTCTTTTTTTGAGACAAGGCATTGTTAAATATTATAGGCTGGCCTCCAGTGCCCAGTCAGTCTACTTGCCTCTG 

CCTCCTTAGATTACATTTAAGGGCTATCACAAGTAGTTCCAGTGTTCATTTTGTGAACTGGTTGTATATTTGTATGTCTGAGAGGA 

ATAGAGATTTTCTATGACAAAAGTTGTACTGTGTGTGTACCTTCTTGGGGAAGACAGCTTTGGATAGTATATATAACTCCTTCCTC 

CTACACTGTTTACACCTGTAAATACTATATTTGAAGGAGGAAAGTCATACTGTCATATAGCTGTTATAATAAAATCTCAAAGTCTA 

TCAAGAAAAGTTGGTGTAAAGAGTCTGGCTTCAAACATGGCTCAGAGCTCCCTTTGTACCAGAAAGTTCTTTCTGCCTTTGTTTTT 

ATGGAAGGAAGGAAAGGACTCTTTCTTATAGCTTGATTTGGTTACTTTAAAATCTTGGAGATTGTGAAACAGTTCTATAATTGTTA 

ATGTTTGTTAATTCTTTAGTGTATCTTCTCCACGAGATGGAATTGTCTCCTAGGCAAATGCAGTACCATTGAGCCTGGGTCACTCC 

CCCAGCCCGTTTCCTCTTAGAAAGTGTAAGTGTGTTTGGATTGTCTTTTGATTGCATTTAAAGAAAAATAGACTTGTCTATTTTGT 

TAGGTGGCCACCTACTAAATAATGCAAACATGAATAATGCAAACAGCAGAAAAAAGAGACCCCCCCACCTCAAGGTAGAAGAGAAC 

CAACTCCTGAAAGATATTCTCTCATTTCTAAAGACTTTCAAGCTTGTAGGGGTGATTCTCCTATCTATGCCACCAGTGTTGAGATT 

ATAGGTGCCTGCCACCTCATCTGGCATTTTATATGGGTTCTCTAGTTGTGGACTAGCATTATGACATGCTGAGCCATCTCCCTGGA 

CCAGCCTGGAAATTCCTCAGACTTCTAAGTACAGGATTGTTAGAGAAGGCCAAAAAAAGTACAGGATTGTTAGAGAAGGCCAAAAT 

TGTATTAGTTTGTCTTTGTCAGAATCTCTAAGTATAGGGGAATAAAACCCCAAACATCTTTTATCCAATGTTGCCTTATCAGGCAA 

GGTACCTAGGGCATGGTTCCTGCTTTGAGTGTGTATATGTATGTATGTATATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT 

GTATATATATATATATATATATATATATATATATATCCAAAGCTTTTACCTTGTATGCAATGACTAAGTTTAATTCAGTTCTATAT 
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aaattaataatgaagataattaaataatgattgcatttcctaggcagttgtcagtatgtttgtaatttgttagaaattagccagga 

attctgttgaaactattctgttgattagcttaccaaaacaaaacaaaacaaaaacaaaaaacccagtttttctgaatcccagcttt 

tgtttcctctaacaaagaggaacatttttactaaggacacagatatcaagtttataatgagcagagatgtaaagctcctgagacct 

ttcccatgctgccttttgagtggtgctgctgagacagggtttccctttagctgtagagcaaatctgttttatctgtgtgtggtaga 

gtttaattatgattgttcatattctgtctcattcttttgaaggagtaggttctttagcttctgagcagttaaaggggctacaggta 

CTCTTTTGTAGACCAGGCTGGGCCTTGAACTCAGAAATCTGCCrGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGCGTCACC 
ACGCCTGGTTTAAACTTTTTTTAAAAAATATGTTCCCGATAAGAAATCAACTTCATTTNNNNNNNNNNNNNNNNNNNNCACTGCCA 
AAAGTACATTTTACTTAATTTTGATCAGTCATGAGTGGATGAAATTTTCAGCAATGATAATAGTGGCTAGCTGCTGTTGCTCATTG 
TCCCTCCTCTCCTGCTCCTTGCTCTCTGACCCCCGACTACCCTTCCCTCCCACACCCTCCAGCTCTCCCACCTCCAGCCCCCCAAA 
ACAAG AACAGGGTTTCTCTGTAG CTCTGG CAACACTG GAGCT CCCTCTGTAGATCGGTCTGGCCT AG AAGTAAG AG ATCTTCCTG C 
CTCTGATTCCTGAGCTCTGAGATTAAAGGTATGCTTCACCACTGCACAGGTTGTTGCTTATTTCTGGCTGTAGTTAGGCCATCTGC 
CAGAGTGCTTGATTCTTAATTTCCTCAGCTCCTAGTAAAAGTAGCCCAAACTGCTTTTTTCACCTTAGCTCAATCTCTAAAACCCA 
CTTCATAAAAGAATAGAAGTAATTTACAAGCACAAGTAAATGTAGGAAAATAGCAGTAGCAAGACATTTATAGCATTATTAATACA 
ATTATTCTTTGAAGGATGGTAATATAGAAATTCGGTTATAATTCTTCAGAATAGTCTTAATTTCCTCATTGTTTTTCTTAATCCTT 
TTTTGTGTACTTAGTGTTAGTCTGCCTTTTGATTGGTTCCCTTTATCTGTCACTTGTTTTTCCTCTTAGTAAACTTGCTGTCCATT 
CTTCCTTTTTCTAACTCTAGAGTCTAGAGGTAGATACCTTGAAGGTATGTTATGTCTTCAGGGTAAATTCCTAGGCACTGCTGGGT 

CAG AG G AGGG ATT GAG CTAGTTATTT CATT AGACATTGTGG AATT CT CCTG CCTCAAG AATT AT ATTTT C CAACTAGGT ATATCTT 

atttaaaaaaatataaagcaaaatgcatatttagtaaggaatagctattacctttggtgaaatgtgtatatttccttttcattaaa 

atggccacatgttaagagtctgcatgttgctggctcttgttttaatgtccatttgtcttgagtgtcttgtgtaatggctatttaag 

tccatatattcatttacatgattggattataaaggacagagcccttgtctgatcagtctttagtaaggtgctttgaacttgagaaa 

tataatgtttgtaaattaaatagcccttatagtataatcctgcagctgctaatacaaggatgacttttgttgtgtgcattaaccat 

tgaat cctgtgtaatg ctaact agaaattg ctc ctacagtg agaaaaagatgg agg at cttcat catttggt agtttgttttctgc 

tttatttttaaatgtgtgtatatctgtgcccttggaatccagagatgaaattataggtacttgtgagttcacccaacattaagtgc 

taggaactgaactcaggacctggaaatttatttacttaaaagcccttttaattttaaggaggaatactttggataataataacaaa 

aagatgttgatttttctagtgttttctatttattcatttacttatgcgtttttctggaataattttatttaaatgacaccaaaaaa 

tttgttgcacatttctgtcttcaaagactttagctagcattcttcctgtggtttcatctagagttttcttttttcttttttatctt 

tcatattttatttgcattgatgttttgcctgcatgtatgtatgtctatgtgagagtgacagatcttggagttacatttatagctgc 

tatgtgggtggtgggatttgaaactgggtccttcgggaagagtcagtatatttaactactactgagccatctctccacccaccatc 

cagagttttcaaatgttaagaattgaaacaattattgttttgtatgtgagattgtgtatgggttcaagcagaatgtcttaagaggc 

ataggatatttagtgaataagattttatggttagccaggtgtggtggcccacgcctttaaacccagtcagtgcttgggaggcagag 

gcaggtggatttctgagttccgaggccagcctggtctacatagtgagttccaggacagccaagactgttacacagaaatacctgtt 

agtgagtttctttaaaaacccagttgtgttatgtggatttttatggtgctatagtacacagtggttggcatgtttcatttcttagc 

tatcaagttttttacagttctttttgcatttgatagatacttcgagtgtcacaaatgtttttacaaatattttaacaatatctact 

ttttgacaaattccaggaggtatacttaatctttaaagccactaatgtattctctataaacaagtattttcagcatgcatgataga 

gttctgtgtgcttttactgggttttaccttttacttactgcctcttcctttgtactgtctaggtcaggggtcccactactgcctta 

tatactttagacaaataaagtctttgctttctgttttactagggcctctggttcttccagctactaggacctcaagaatatccctt 

accttccctcctcctctatactctttttcacaataagttcttagaactgggttcaacttctattttcttgaaaaatttcccattgt 

tttttcctttaagtatgatttttggtcttttacaaattgaagtagctgtcatcctagagtagaacattctgacccagggttaacta 

ttaaaatttatcttttggcacctactgtggtggcaaaggtctgttttcccagtgtacttaggaggtgggggcagggggatcttgag 

ttctatagacagcttagcaagcccttgtttcaaaaacccaagggctgggaatattcaaaaggaaccagtttccagtgtagaacagg 

ttcttcttttacataataaggaaaaataaagaatggaaaggaaaatgcttagagctcatgttcattatctaaatgtaaaaagttcc 

aaggatacacatgtgtaactgcagtttgatttcctgtgtacccatcataactttaatagctagcaatcttttgctagtgttttata 

tatctttataattcttgattctaactctaatttactcagaaatattttttaagtacttttaaagatttcttttttcttttgagaca 

tgggttctctgtgtagtcctggctgtccttgaactcaatctgtagacccaggcgggcctcaaactctacctgcttctgccctaagt 

gctgggcctaaaggtgtgatccaccactgttggtaaaggtttttttttttttttttttttttttttttttggttttggttttggtt 

tttcgagatagggtttctctgtgtggccctggctgtcctggaattcactttgtagaccaggctggcctcaaaactcaaaaatctgc 

ctgcctctgcctccccagtgctgggattaaaggcgtgtgccaccacacccagcaggggtaaaggttttaatctatcagtttaccta 

C TAGT AG TAT ACAGGG CATCTAT ACAGTT AAGTTAG TAG ATTATTAAGTTTT TT AAATGTTAAATG ATTGTTTAAC AACT TTCTTT 
GTGGCAATGCTACTTGTATAGTGATTTAAATCTATTGTATCATTTTTCCTCAGATATCCAAGCCTGCCATGTAGAACTTAACTGTA 
TTGATTTATAGAGCTCAACAGACATTCATATCTCTTATTACACTTACATTGATTTGTATGTAGAGGTTGGTGGGCAGACAGGGTTA 
TGGAACACATGTTCTGGTCAGAAGACAATCCATGGAAGTCATTTTTCTGCTGTGTAGATTCCTGGGGATTGCACATAATTGTCATG 
TTTGGCATCAGGGACTTTTCCAGCCTGAGCTGGAAAAGCCATAGAGATTTCAATTAAGAACTTTGTCTTCTTTGTTTTCTGCTTTG 
TTTTGTTTTTAATTTAAAATCTCTCACAGCATCTGTAGCACAGTTTGAGGATATACTAGATATGTAATGACTTTGAGTTCATATTA 

ttggcctagatgttttgtccatggaattatttaccagcaaccctaattttctctgagatagttaatttttacatttttagatagca 

tttgttttcaaaggcttgggacccggttttaaattccattttgaaaatttatgcatttcaggaagataataatgtgaaatctaata 

ggaactactctgaatttgtattttaaagtttagtgctttttagtgacttttgcatgtttgtatttgacaaaaataaatttgtttgt 

TTATTTAGACAGGGTCTCTCTGTAACCCTGGTTGTCCTGGAACTCTCrGTGTAGACCAGGCTGGCCTTGAACTCAATCTGTCTGCC 

TTTGTCTCCTGAGTGCTGGGATTAAAGGCGTGTACTACCAGGTCTGGCTTCAAATTTTAAAGTTTGCTAATCTCTAACTTTATTAT 

aaaagtcgttcattatggaaaataagatgaagcacacttaagaactcaagttcacaaatttctaaattttaaaattactacattct 

ttttaaaatgtatgtcttccagtcttttttgtatgtggtcatggatttattgaattacatacagtggtgctcattttctctccttt 

tcagataatttccttgtcatgcctttgaaccaaagcagtagatcttaacgttcaatattctgaagcccatttactgatttctaact 

ataaacaaaacaacacatgctttatttcaggttgtagtcctggtgcatgcatgcattgtcatttttatgccatgaggtaaaagtca 

ccagttttatcctgattgactcagcatgttaagactttagactggagacttagaagtcagagggtcctgtacactgcatgggagat 

ttgagttcagtcttctaacactatatgctttacttactattctcatctctgtgggatggaaagttcttagaaccagggccttgatc 

ttgcaagtattagtgtttctctttccttgggatctgtctagaatagacatgcagttatgccaaatagcacttcagttgcttcagat 

cagcaatacttaatttatatataatcttattgctgtgaaacatgctacttcaaatttagttgatataggttggttataagtgtcaa 

atacattacattcgttagtctggttgaatgtaagaaagaattcatttaaaaaaaaaagtttttcgggctggcgagatggctcagtg 

gttaagagcgccgattgctcttccgaaggtcccgagttcaaatcccagcaaccatatggtggctcacaaccatctgtaacgaaatc 

tgatgccctcttctggagtatctgaggacagctacagtgtacttacatataataaataaataaatctttaaaaaaaaataattaaa 

aaaaaaaaaagtttttcataaaaatcgcatgtcacctagagtaacagtcatctgaaggctaaattgggctgtggcatattcacttc 

caagataatttcttcacgtggctattagaaggaagtatcagttcctcaccacatgtttcttgagtgctgctagtttggtagctgat 

TrCTCACTAGAACAAGGAGAGCAAATGGGAAGTTGCAGTGCCTTTGTGAGCTAATGTTGGGTGCTGTACTGCCATTTACTTGTGCA 
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agtgcaagagacggacggtgcatgtgcatttgcaggtcaacatcagatgtctatcaggcttgctctgccttatttttaaaagatgt 

ATCTTATTACTTGTCCATGTGTATGTATGAGTATAGATGGCCCTGGAGGCCAGGAGAGGGTGTTAGATCTCAAGGGGCTAGAATTA 

caggaggttgtgagttgcccctaacatggatgctatgaactgacccctctgttatctatctcagcaagtactcttaactactgaaa 

5 ctgtctctgtttccccagaactgtgatatagataggtacacagcaataagccaaaatcagagatacatatagcactgtttccctcc 

tgtattcttaaaaaggcaccacagtaaatgagaatagaaagggaatcagtgggagtggggataagtgtgagtaatggaggggatat 
tatcaaagtactttatatgtttaaatattttcataaggcttaggatgtagctttgtggaactgggtgggggtgagaatgggggcga 
gcaactgatgttttggtaagcaaaactcaaatcaagagaaaattgattaaataaaattttactaaattttaaaagaggctctttga 
aaaacacctttaggatttatttatttatgaatgaatgactggtcatagtgactacagggataacttagcagttaggagcactggct 
10 gttcttccagagaatggggtgttgatttccaacacccacatggaggctcacgaccatatacagctccagttctagagaatctaatg 

tcctcttctggcttcccaggcattgcatacacatggtacacagacatccatataagcaaaatacccatatatataaatctctctct 

GT TTTTT T AAAAGCCTGTT C A C TT T TA T A C TTTCTAA C A C TTGAG T CTTTGAGG TT GGAAGATA T GTATCCAAAATAGCAAGCCAT 

agtatcataatatatgtggccaaaaatagcaatccagaagtatataaagaacttacagaggcaggtggatctctgtgagtccaagg 

ATAGCCTGGTCTAGACAGAGAAACCCTGTCCTGAAAAACCAGGGGGTAGGGGGAAGAACATATACAGCTCAGTAATACAATGTACA 
15 GTCAAACAAGCAAATACTGTAGTGAACTTGCAATAGTTATTTAAAGGATGTGAATAGTCAATAAGCACAAATAGTTTTCATTAAAT 

atttaatcactagaagaaaattaggaattaaattcataatgagggtgctggctggttaagagcacttgctcttgtagaggacctag 
gtttggctctaacattttcagttccagagaatccaatactcttatggcctccacagggacccagcacacagggcatttacatacat 
gcaggcaaaacattcatgggtaaaatttttaaaaataattaaaaaaacacagcaggctaattatatatatatatatattatgtata 
tataaataaataaaacatccccaaccaaagcaaattttgcaaaagaaagcatttaactggggacttgcttacagtttcatcagagg 
20 tttagtccgttatcatgtttaggagcatggcagcaggaggtaggcatggagctagagagtagctgagagctatattccgattctgg 

cctactgtccaagaggctcctgggcctgcttttggcttttgaaacctcaaagcccactcctagtgataaactttcactaataaaga 
tacaagtttcaaacagtgccactacgatactatgggggtgggggtggggtcattcttactcaaatcaccataatataccttttaga 
agagcaaaaattaagacagtaaaggctgttagccaggcattgtaatgtactcaggaagcagaggtaggtggggctctcagattgag 
gccagcctgatgtacatagagaattacatgctcaccagagctgcatagcaagagtttgccttaaagaaaaacaaacaaacaaagcc 

2 5 aacactggtaattctagatgttgctaatgatttgtagtagcttggaactcttaataatattcatggaaatatatgagagtatgcca 

CTT AGG AATATAT AGTT GAG CAG TTT C C AATAAAGTTAAAAGTG AATTTTTTATATGATCT AGCAGTTTTACTT CATTT AG AAG C A 
AAGGTTCATCAACATGTGAGTTGTAAATTACAGTACTTCCATGTAATGGTTTTCACTCAGCAGGAAATGAAGCCATGGAGGCAGCT 
TAGTGGGACAGTGCTTGCTTATTATTTATAAGTTACTGGATTTGAGGCAAGGCAATGGGATGTCTTTGTGAAGTCTCCTTACCAGT 
AGGATGTGCTTTTATGGTCACTTTGCCCTTTGACTGACTTCTGTTTCTAAAGTTGTTTGTTAAGGCAGGTAGGCAAATGATGCCTT 

3 0 ATGATTCCTTGTGATTGACTTGTCTCTTATGATTGCAGATTCTCACAAACACAAAGATAAACACAAAGATCGAGAACACCGGCATA 

AGGAGCACAAGAAGGATAAGGATAAGGACCGGGAAAAGTCTAAGCATAGCAACAGGTAAGAATTGACCAACAGCGGGGAGGGTATA 

GGGAACTTTCGGGATAGCATTTGAAATGTAAATAAAGAAAATATCTAATAAAGATAAATAAATAATTAAAAAAGAATTGATCAATA 

GGGAGTTAGCATCCTTGGTGTCCATGGATAGGTATCAGCTTGAGGTGAGTAGCAAAGTAAGAGACTATATCTGTTGTAGTTACTGA 

AGAGACTCCTTTAAGAATTAATGCCTCACTTGGTAAGTTTAGATCTAGATGTACAGAGAAGCACAGTGAGTCTTCTTTCAATATGC 

AGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCGAGTGCTAGGATTAAAGGCGTGTGCCACCACGCCCAGCAATGCC 
ATTGTTTCTTAAAGCTATATTTATATTTAAAATTTATATTTTAAAACTGCTTTATTGGTTTGTCTTATTGTCAGCAGACAAGTTAA 
AGAGAAAATTCCTATCCTTTTTTAATAATTGTGTTTTGTTTTACCATTTTTTGAGACTTGTTTTCTTTTTATATCCTTGGCTGTCC 
TGGAGCTAGCTCTGTAGATTTGAGTGCTAGGATTAAAGGTGTGTGCCACCACCACCCAGCCAGTAATAAATTTTTTGAGTCATTAA 
40 aaaactagtttaattttctcttaggatatttcttctcaaattatgtgctcctcctgttttttcccatcacatagtcatttcttaca 

acttagtttatgttttattcttaatattgttttttcccatctcgtagtcatttcttacaacttagtttatgttttattcttaatat 
taatctcagcacttgagtcaagttttgctttttatgcacccttcttctcaatctacatttgtctatctaacactaccaaaagagac 
ttgagagcaaagaacactgccaacaataaagaaacccatttcatgataatacaaaggacattaaaaatgtttctatagtatcatca 
gagcctcaaaatatgcacacacagaaactattagaattttgaagagaattcatgattgtagttaatgattttattcttttgttttc 

4 5 aataattgttattcgtgcatgtaagaaatttccaaggctaagggagggttaaataacagaaaacagtatctgagcatggttgacta 

acacctgtatgtaaccttagcattctgagcctgagcacggtggataaccagaagattgaggccagatctaggctacatggtgcaag 
acactaacttacagaaacaaacaaacaaacaaacaaacaaaaaagtgtagtgttgcacaacttgacttaattgacatttacagaat 
agtgacaccaaaatcttaggactgtgttcaagtaggtgctgagataactcgtgcttttagctagtctctcttaaaatcatcccttt 
tacttctccatgcttttgtgtgtgtgtgtgtggtgtgtgtgtgtgtgtgtgcgcgcgcgcgcgcgcgcgtgcatgcatgttttcat 
50 ttccttctaatgtgcatagtgcttatctaggaggctttggttgccttcctctgctgaatttcccttgtcatttgcctttacctcac 

actgttaattgagcattgtaaacttcttttaaatttcttagatacgacatgtttctgataaaccactaggccttaaaatatgctat 
ggctattgtagagtactcttactcttcactccttattccccttctcctattagagattgaacgtagggccttaaatgctagtcaac 
aataccacaatatccctgacccttttttagattgatagagattgggtcccaccaccttgcccaggcttgttggttcttgttccata 
ggcccaggcaggcctggaaactacttcatcttcccaagcactactgtacctggactttcttgttgctttcttaatattcttttagt 
55 aataactttctaactatgtcatattactaatttctgtggtctcctgaatatattatttccatagtaattaccaggtttggctgtta 

ggaataatactgctatgaacattgatatttgaacacacatttgaagttctgttctcaattccttcaggtgtgtacatctaagagtg 
gaggtattggaccatgtcagtcgttgctttctttttccttttgaggtactggggattggactgaggtgattgaacatggccaacat 
tctacagctgagctacatctgtaacccttaacccgttttaccctgcttgttatgatggcctagcttatgtataatgcaatagaaaa 

60 gacatgtttttacaggtctgatcaagacatgctgattttaatgttattaggaatttattttgaaaatatttaaaagaaagattaat 

atttaaaacaagcttttccaaaatgatttcatgttctcttacatatttcaccaaccacaatttatgattataatgagcgagaggga 
cagcataaagcaaaagtgtatctaaggacctagggactagtttcttgtactgttttactgaaatcttttcttaaaactggtatttt 
attgtcagaactattacaataattcaatagcctctgtcttgggcgtcctggcctgtccactaatgtgttctatgactttcactagg 
tcacccaaaaccctttttctccagtgcttcacaggagggcccaggagtcaataaatgtaaagatcttatgaagtgctctacaaatg 

6 5 tgaaaatatattttgtccatttttcataattacagttttgagtgagtaagcacacacagatttaggcagctttttgttatgctttg 

CTTT TTGA C A GT GT C TAAAAATG TCT TAAA TGCC AG C T T ATGTTAC TX C C TTT TT CTTTGGA XT CCAAGT CTC T C AAA CTT GT CAC 
G AAAAG C ACT AAT CACATT AAATT CT AACTTT AGG AAAACTT CATC CCCGACTGTCT ACT ATTTGGCATCTGACGTTGCATGGTTT 
ACACTAATCAAATGAAATAATTACTTATATATTTTTAATTAGATTTATCTTATGGGTATTTTTTATGTATGTGTACCTTCATGTAT 
GTATGTGTACCACATGTATGCCTGGTACCCTCAAAGATCAGAAGAGGACATCAAGTACCCTGGAATTGGAGTCATGTGGATGGTTT 

7 0 TGAACCACTATGTGGATGCTAGGAACTGAACCCAGGCCCTCTGCAAGAGCAGCAAGTACTCAGCTTTGCCATCTCCATAGTCCTCA 

TTTTTTGATAATGTAGCTATAGTTATATGTTGGTGACTTACATGAATTTGGCATAAGTTTTAGTCATTTGGAAAGAGGGAACCTCA 
ATTGGGAAACTGAAAAACTGCTTCCCTAAGATCGGCCTATAGGCCATTCGTGGTGGTACACACCTTTAATCCCAGTACTTGGGAGG 
CAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGAGCTACACAGAAAAACCCTG 
TCTCAACCCCCCCCCCCCCCAAAAAAAAGATCGGCCTATAGGCAAGAGGTGGGGGGGGGGGTTGTTCTAGATTAATGGTTGATGTT 
75 AGAAGGCTCAATCTACTGTGGCTGAGGTGGTAGTTGTATAAGAAGGCTGGCTGGGCGACCCATGCAGAGTAAGCCAGTAAGCAGCA 
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TTCCTTTATGGCTTCATGGCTTCTGCCTTCAGTGCGATGrGACCCGGGACATGTAAGCCAAATAAACCATTTTCTCCCCAAGTTCC 

TTTTGATCAGTGTTTTATCAGAACAATAGAAAGTAGTAATATTTTACAGATCAGATATTTAAAAATACACrTTGAAATAAAAGGAC 

tgttttt^aggtctcaaggcattactgggcttgtagtgtgaccaggtagctctcttaatcattcttaatSgattttctttaatt 

TGTAATArtGAAAAGCACTATAAAACAAAAGGTCAAGTTCTGCCACTCACAAACTGTATCCTAATCTAAGCATCTTACCTTTTTTG 

CCTCCTTTTCATTTTTGATTGATTTCCTGCTAAGTAATTTAGATAATGArGGTGATGATGACAATTATAACAAAACCT^TAAAAG 

atcatgtagataaattgcaactgtcagtttttgtagtggaatctaactcagtagttaattattgataaatctgatttggaactagg 

actttttagttatttctagctttatagttgagtactatcattgcttttaagatttcatggtggaggcaacctttttgtttgttttt 

gcagatgttggttatcaaacttgttgattctggctctttttttttaaaaaaaaaatctttttattcatttaatgtatatgagtaca 

ctgttgcaatcttcagacacaccagaagagagcatcagatactattacagatggttgtgagccatcatgtgattgctgggatttga 

actcaggacctctgaaagagcagtcagtgctcttaactactgagccatctctccagcccccaacctttttgtttttttaagaccgg 

gtttctctgtgtagctctggctgttctaaaactagttctataggccaggctgaccagcaactcagataccctcctgtttctgcctc 

tcaagtgctgggattgaagacatatatcaccacacccagctcatggagacaacatatgaagctagccactgaaaatagttacgatc 

acagaaggatgaaaggataatggctaaaaaaagaggtatctggtgggtacagtggtacttgacttgggaggttatggcagaagggt 

gaccaagttccaagccaaactgagctataactgtctcaaatataattaaaggagcctttcagatgataagaaaagcatgaagaggt 

taaggaatgtagctccgtgttagtgtgtaccccgtagaatatacaagccctatgttttattcccaatatcacaagaaacaaaacat 

acacaagacatgttactgttgtagcatgcattttgtttcagaatggatccaattaagtggatactttagttacaaagtgtaggaca 

gaaatgaggtctaaaatgttgtcttgagataaactactgctgaaaactgttttaattcaagaaattgctttaatttaaagaagagc 

tttagtttttaaagggaggaagaagctactggaaacagttcagaaaggggaatttataatacagaaatggttcttgttttggacaa 

ttgggcagctttttataataagataggtagccacaaaaggctgagctgtaaaccagaatataacgtataaattagaacttcgagaa 

GGAATAGAGGTTTAGAAAGTGCACTGGTTTGGGCATCTTTGGAAACATCCTTTTTTTTTTTTTTTTTGGAAACATCCTTrTATCTT 

TTC CAG TCCGCAAACGAAGGAATAAGTTATTCTATTTGACTTTTCTGTAATTGCACACAATTTTCCTTCCTGGGCArAAGA T r;rfl& 

TCTTGAAATAGTTACCCAGGCTGGATTTAATTAAGATCTTATGGATTATACTTATGRATGTAAGTTTAAAATGTTATGACTTTCTG 

AGCACCCTTAGGAAATACAACCCTGGGACTTAATTCATCTCTCTGACTTCTATATTCAAAATACATACATTCTTATCCGTTTGTCA 

ATCATAATTGAAAGTTGTGTTCAATTTACCTTTATTTAATGCCTTCAGAGTGAGAGTGTGGTGATTCAGCAATTGGGATATACCAA 

AAAGCGGGCAGTAAGGTGTTTCTTGTAAGTGGAAAGCAAAAGTTCTCAAAGAAGAGCGTGAATGGTTGTGTTGAACTCCAGAAAAT 

GATGGCTGTGTATTAATTCCTTATACCCAATTTATAGGCCAAAATTTATAGTAGATATGTTTGTATAAGGAAATCAACCCCCACCC 

GGACCTCCACCCCAACCCTGCCCTTGTATATAGAGTTGGGTACTATCTGGTGTCAGGAATTCACTACATCCAAGGTGGGCAAGTGT 

CCTTGTGATTTTGCTTAGTAGCCTAATGATGATGGACATTCAGCAGCCGCTATGCTTTAGAGCCTTTTGAAAACTAGCTGCTGTAC 

TATTGTCTGGGAGACAACTTAAAGTTACCCGGAATTCTTTTATTTAAAGCATTTAAGCTTTATTTTGATGCCTGCTTTCCTTGTAA 

ACACATTAATTTCTTTCCTTCTGTATTGTTAAAGCCTACTCATTCTCTTATAGGAGTGCCTGAGATGCCATTGTCTGTCACCCTGT 

CTGCTGCTTTGCATAGTTGGCAAATATTAGTGGCTAAGTTCTCTTCTCAGAAGATGAGCAGATTCTACCTAATAGTGTTTGGTTTT 

TGTTTGCTTTGTTTGGGAAGAATAGAATAGAATAGAAGTAATAGAATGGTTAATTTCATGACTGGAGACAAACTGCCTGAGTTGAA 

CTCCTCATTTTCCCTGGACAAGTTACTTAAGCATTCTGTGCTTTTAATTTCCAGATGTGCAAAGTTTAGATACCAGTATTCATrTC 

AGGGTTTTGTTGTAGCAAGATGTGTATAATATTAGGTGGTAATATCGTTGCTATTTGCTAAATACTTTAATTGACCATAAAGTAAA 

ctttaaattttgatggcttcccatagccaacatctagccttcctgagtatcagactctgagttttgcaggagtactactactctct 

ATATTTTTTTTCTAAAGATTAATTACTTTTCTAGTGCAAAAGAGGAATGCTTTATTTTCCCATTTTACTGCCATCCCTCACTTGTC 

ctttctcatgccttccttctgcttaaggtctttaaagaaaccctgccatttttttctttagtttgtttagcttctatgagaatcat 

AGACCAGAAGTTTCATAATTGTCACCTAAGAAATAGCATGGCTATTTTCTCCCACCATCTTTATCATTAGTTTCTTCTCCTCCTCC 

tcttcctctaactcttcctcctcttcctcttcttcctcccccctcccttcttcatgatcatcatcattaaaattcagttgtttgaa 

gtataagtcaagcatgcacattatgaaaaaaaggttttaagaatttttattatccttcttttaaaaattattcttagagattttga 

agacatcattatctatcacctctttgtctttctttctgcgctctcttctgaagtgaccctgagattttaaaggaggggggtgcgtg 

TGTTGCGTGTATTCCATTTAGGGCTATGGATATTGTCTATrTACTTTCTTAAACATGACTTGCTTATTCAACCGGTGTGGTACAGT 
CTTACAGAGAAACATGAGTATTGAATCAAGGAGTCAACCTCTGTTCATAGCCATTCATTAGGATTTTTTTTTCTTTCAGAGTGCCT 
CAT ATCTGTGGTGTTAATTTT AT ATTTC ATCCAAAAGTGTAAC C ATTACAG AATATCCATGTAGGTCCTG AG CACTATG TTTTT C A 
AGTTCCTTCCTATGCTTGTTCCTAAGCATTTCTTTTATGTATTTAATTTCTAGAAGTCTTTTCATTGGTAAAGTTGGCCACTCTCT 
AGCCTCTGTTGTAGCCTTTGGTTGTTAAAACTAGCTTTGTGACTTTGACATACTGTCTATTGCTGAAAAAGTGGCAAGATCTCCTG 
CCCAGGTGGTGCATGCCTTTAATCCCAGCCAGCACAAAGGAGGCAGAAGTAGGTGGATGCCTGACTTTGATATCAGCCTGGTTTAC 
ATAGTGAGTTTCAGGACAGCAGAGTTATGGGGAGAAACCCTGTCTTAATACCCAACTGTAAATTATCTGAGTTTAACTAGTTCAAA 
ATACAAACCTAGTTTATGATATTCCAAACAGATGGGTATAAAGGAGACTTAGTCTGTTTAAAAAATAAGGTTGACATTTCATCCGT 
TTTACTGTTATTGGTACACAAGAGGATTAATACTCCAGGAGGATCTTTGAGTTTTCTACATAGATTCTCATTAGGCTCCCTCTTCA 

gaggaagtaacaatttgtgtgttttgttttattaccctagagtagtcttgatataccattactacttactgattcttttagtttgg 

TGTTCTAATGAATAACAAAACTGAAATCTAGAGACTCAGGTTTGCATCCTCTGATTGCCAAAAGGTCATTTTTCCACTAAGGCAGA 

ttagttttctaataattttcattaagaaagagaattgagaagagtagtgtaataactaaaggaagacagagcctgaagcactctaa 

TTAGCCATTTATATTTTCATAAGAAGTAATCACAAAGGTTTGATCTTTTCAAGTATTTAGAAAATACCTACTTGGTGGCAAGATAT 
gtcaaatcttagacttaag tacaacaccattt atatctgaggttgaagaggtggttcagc agtttagag tacttactacttttcaa 
GAGTACCCCATTACAGTCACTTGCACCCACATGCCAGCTCACAGCTTACTCTAGTCCCAGGGGATCTGACACCCTCTGTCTTCCTC 
AAATACCAGGTGTGCATGTGGTACAGACATACATGCAGGCAAAACACCCACATACAATAAACAAATATTTTTAAAAACGATTTAAG 

tggaaatgtaataacaatgtacaggttttctaaacttctaaatggaaatactaagtttaatcctagcattgtcctctataacagaa 

tttgcattagttttttgtcttgtttttttgagacagggtttctctgtatagccgtggctgtactggaactcactctgtagaccagg 

ctggccttgaacttagaaatctgcctctgcctctgcctctgcctcctctgcctcctctgcctcatgctgggattaaaggcgtatgc 

caccactgcctccttccttccttccttccttccttacttccttccttccttccttcctttctttctttctgatttatttattaatt 

ttatttatgtgatgagtacactgtaactgtcttcagacacaccgaagagagcagcatcagatctcattacagatggttgtgagcca 

CCATGTGGTTGCTGGGAATTGAGCTCAGGACCTCTGGAAGAGCAGTCAGTGTGCATCAGmTTTAAGTGACCATTTCTTCTGTAT 

ATACATTTGTCTAAAAGAAAATAAAACCTCTTAGAATTATTACAGAATTGAGTAAAATAAGGGTTGTAAGACCAAGTACAGCCAGT 

CAGGTGTGGCTTACACCTTTAATCTCCCAACAGGGGCCAGCAGGTCCCTGTGAGTTTAAGAACAGCCTGGTCTACATAGTGAGTTA 

TAGGCTAGCCAGGCTGCATATTAAGACCCAATCTCAAAGACAAGCCAAAAACCCAAAGCACACACACCATGCACACATGCTACACA 

CACTAGTCTGTACATAATACTTTCTCAACATCAAAAAACAAGTGCAATGCTGTAAGGATGTTGTAAGGAGAAGATGTGTTCATCAT 

caaaatgcctgcgattgtttctggagtttatttttatgtaaaatttgtgtaggagactaagggtttttgttgttgttgttgttgtt 

ataggtttctataactattactatagtacctttataatagaagctaaacatggtaatatcaaaaccatgcatattatcatgtgtat 

gatatatagtgagtctagttttagtctttgcactatataaaggatttttttatactgatagaaacacatcatgaaaacacaatgag 

tggaatgatgtactgttggtaaaatgtggtctctgtgtgtgccattagcattctgtgtgccattcagccttaatgagtggaaggtt 

tgctgtggaaacttgccctttaatgtatagctcatataagtaacagctaacgagtgctggaggagaatggaaatgagggagtatgt 

AAACAATGCAAAGTGGGCCCTCCTTCCCTCCCATCTGTGATAGTGCTGGAATCCTCCTAAACCTGTAGTCCTGTATCTGCTAGTrr 

ttaccttctggttaattttctaagaatttgtttttttgaggcagggtttctctgtgtggcccttggctgtcctagaactaactctg 
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tagacccggctggcctcgaactcacatttgcctgcctctgcccaccaagtgttgggatcaaaggtgtgcactaccactgctcagct 

tcagtttgtgtttataacccagatgcctgtcttagttatggctacttttgtgcatagaagtgagtgtaacagtaggcgatttgata 

TGTATTCTGTTGCTTGGCTTAATTAAATGCCATTGCTTTTTGTCTTGTTTTTAATCTTCTTTATAGACAAACACCTTTTTTAGGAA 
AGTGTTTAAAGGAAAATTCTTGGGTCTCTTGAGATCATTGCCAGTGAGGCCAGCTTTTTCTGCTCTGAGTCAAACAAGTGGCAAAT 
5 GAGCTGTGACAAATCTTATAGTCCTGACTGTTTCTATTGTTTGGGCTTACAGTTAGCAATTCTGCACCTGTGATGAACCCCTAATT 

CAGACCACTTGAGCTTGAGTTCTGTTTTGCTTAGCTGTGGAATAATCCAGCAGGGAGCAGGTGCCTTAACACCAAAGAAAATGACT 
ATCCACATTGTTCTGCAACATGTGGTTTT T GCTGCTAGTCTCTTGTCTTTATCTACATTTACAGTCAAAGGTATTTTGTATAGTCT 
TGTTGGGATCTGTCAGTAGTATTCTGGATGTGTACTTAAAATAACAAATATTCCTTAATAGTTATCTTATTTCATATAACACAGTT 
TCCTCTCTGGTTAATCATTTAGATTGCATCCATTTTCTCATTTTCTTTTTCCCTTTGGATACTATAGTAAGTACCAAAATAAACAT 
10 CTTCCCTAAGAGACATTTCTAGAAGATCTTATATGAACATGTATGATCATTTTAATGACTCTTGCCTTGTGATGTAATATCTTGCT 

TTCCAAAATAGAAAAATGTACTTTTACGGGGCTACTAATATGACACATACCTCTTTCAAATAAGACTTAGAAATATGATGAACATA 
GACCTTGTCCTTGCTTTCAGGTGGGTCTTATTGTGAGGAAGAGGCCTGCAGGATCTACAAACTTCATCTGTTTCTTCGTAGTTAGT 
GAGAAAGCTTTTAGTGTGTTGGGCCATTCAGTTTACAATGTTTTGTCCTGAGTCTGGCACAGTCAACAAATACTTTTTTGGGTAAT 
TTGGATTGAGTCCTCTTACAGCAGTTGTGACTGTTGGAGATAGACCTTTCAACTGTATATTTTATTGTTAGAAAGTTACAGAAATA 
15 AGACTAAACCTACTGTATATTCTACTACCTTTTAAAATGCTTGCAGAGCTTACATTATGTAGTGCTTTAGAGTTTATCCACCTGCT 

tcagtaagacctaatctgaaagcttaacttgtcttttttttttttttaaatctttcttttgatatgcagggcaaaatcctggctat 

ACTTTCTCTAACACTGAGCTTCTCACTTGTTCTCTGAGACAACTTCCCCAGTGCCCCCTTCTGCCATGTAGTTGCTTGTTTGCCAA 
GTAGCTATTTGCAGACCTCCATTGCTGAACATGCCAGCCTAATTCAGCAGCATAGATTTTTTTTTTCTTGGTCTTCCTCTTTTCTC 
TTTCTTTTCCTCTGGGAGGTACTGAGATTTCCACCTGTGTGCCCTGAACTTCCTTCTGAATCTCTTAAGTTTTTTTGTTAATGAGA 
20 GTGGGAACTCCGAATTTCCATGTAATAATTAGTCAACTATGAAGGCATCCTAAAGAAGCTCTTGTTAGGATAGGAAACAGGTGACC 

ATGTTCAGGATTCTAG CAACTTTATTTTT AAGGGACTTG ATTGATTG CTGAATCAACAGACACAT AAAGGG CCACCAT CCC CCAGG 
TCTCATTTGTTCCATGATAACCTCATTATGGGTCATGAAGCAAGGTTATGCCATGGAATCGTTTATATTTCCAGTTGTTCATGTGT 
TCCTAACACAGCAGTGCAGTTATACACTGGGTACATGTCTTTGTCTCTCCTGGATCACCATGGGCTCCTGTCCCAGCAGCAACTTG 
T AC CT AGG AG CTG AAGGGAG ATCAAT AC AAACT CCTTATG ACTTTT AGTG CTTTCTGG TTACACT CGG TGAATTTAAC CCAGG AGG 
25 TCCCCTCTGATACAGCTAGCAGTCTTTGAACCTTTTTTCAGGACTGTGTAAGCATTATAAGTTTTCATGGTGTATGGCTTTTGAGT 

TGATTTTGTTGTTCTTACTCTAGGCTAACTTTTTATGTCTTATTTTTAACAGTGAACATAAAGATTCTGAAAAGAAACACAAAGAG 
AAAG AGAAAACCAAAC ACAAAG ATGG CAG CTCAGAAAAACAT AAAG ACAAACAT AAAGACAGAG ACAAGGAAAG ACG AAAG GAGGA 
AAAGGTACAGAACTTTGCCTTAAGGGGAAACAAGAGTTAAGATGTACTTTTATTTTGAATACTTTAGAAGTGGTAATGAAAGTAAC 
TTTGTTATATCTACCCTTGACCCTGTAGCAGACTTCAAAATTAGCAGGTAGTGCTATAGCAAAAACTACAACTAAACACTGGCTTC 
30 CTTGCAATGTACTCATTAAACTCCTCACTCCCCAAACAAAAAAGATTTTAGATTCAATCTGTCTGAAGCTATGATAACCAAATTAT 

TTAACACCATGTCTTTAACAATGCAATAAGTATGTTTATTTTATACTACAGTGTGCCTATAATGTTTCTGGAAACATCTTTTCTGT 
TTT AGGGAAAGTTTTGTTTTTG GAAAAC CT AAAGCTTTATTGGGTCTC CT C TG ATTG AAG ATT CTG GGG CTGTGTCTATACTTAGT 
TGATAG ACTG ACT AAGTTTGACTAG CATGAAGG AAGTCTTATGATTT CCAG CACTACTAC CAACAGTTGTGTTTGTG TGTGCCTGT 
TATTCTAGCACTTGGGAGGTGGGGAGATAGGGCGAGTAGAAACTTAAGGTCATACTTGGGCTACAGAGTGAGTTCAAGGTGATCCC 
3 5 NNNNNNNNNNNNNNNNNNNNTGTGTATGTGTCAAGGTTTTTCAATGCATTGTTTTTTTGTTTTGTTTTGTTTTTTTGTTTTTGTTT 

TTTAAAGTGAAAAAGAAATTTGTAGGTGGGCAATCATACACTAGAGAGGGCAGGAAATAGACTAGTCTATTTTATGGTACCCTCAC 
CC C ACTGTGAGG CTCG CAG CAAATTTTTGAGT AGTG GAT ATATTT ATTGGGG AG ATGAAATCT ACTGTTATTTTAAG ATTAAAAAG 
TTGCTGTTTTGAGGAAGAACTTTCTCGATTAATTTCACCAGAATTGTCAAAAAACAGCCCTGGGAAAATGTCTTTAGTTGACCCAC 
TTCAGTTTTGCTAACAAGAAGAGTCAGTCCAGGATCAAGATGCTCCAAAATAGCCTGGCATGATCTTGCCATTCCCGAACACTCAA 
40 TGACTGTGGTTATCAGCACAGGACACGAGCAGTATTGAGCCTGTCAGCATTCTGTCTTGGAGAAGGGTAGATGAGGTCTCTTCCTT 

GAAGACTACCATCCATTAATGGTTATTAGAGGAAGTTGAGACATTTTCTCAGGTGGTATAGTCACTGTTAAGGTGCCTATCTACAC 
TCCTATAAGCAATTCTGATTCAACTCAGTGGGACATCCAAAAAGCAGGAAGAAAAGACAAGTCATGGCTGGGAAGGGGATCATTAG 
GAACGGGGAGTGAGTAGATCCGAGTACCTCATATACTTGCATATACCATAATGAAACCTGCTTTATGTATAATTAGTGTATGCTAA 
CAAATTTAAAATCTCCCAAATTGATGGTAATCTTCTTGAATAAGAGTTTTTTGTCTTGTTTTAGTATTAAAAACTTTCAAAGTACT 
45 TACTGAGAGGCTGTGGTTTTACCTTGCAGATTAGAGCTGCTGGGGATGCAAAAATAAAGAAGGAAAAGGAAAATGGCTTCTCTAGG 

TAAGACCTTTTGCTACAGCAGCTTTTTTTGGGAGGGGGGTGTGTGACTCTGCATGGTGGTGTCTAAGCTTTTCCAACATGAACTGA 
ACTAGCCACCTTGACAATTCAAAAAAAGTCAGTATTAAGAGCACTTGACCTAGGCAAACTTTGGTTTTTTAATAGTTCTAGTTAGT 

TTTCTCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCGAGTGCTGG 
50 GATTAAAGGTGTGTGCCACCACGCCCGGCCAGAATGAGATTTTAAAAGTTGAGGTATATACATACCACAAAATTTGCTATGCTAGC 

ATATATATAGCTTATGGGCTTTTATGGTATTTACCTCACTATTTCCCAATATTTCAAGAGAAACTCCTTGGTAGTAATTATGGAAT 
TTCTTAGTCTTAAATTAATTCCTCCTTTGTAATATAAGACATACGTAAACCCTTATTGGACTTAATTTTTTAATATAGTGTATATT 
ACCTATAGGCTGTTTTTACACTCTGCAGTCCATCTGTTCTGTTTTCCTCATTTTCAGTTCCCTAAAGTAAGTGCTCAAGTCCACTC 
TAGATTGAGAAGACCATTTAAGATCACATTGTATATTCTGATGTCTTCCATGGAACCACGGAATGGATTTGTTAAGACTTGTTGAA 
5 5 ' AGCATTTGCCTTATTGACTGTAACAGAGTTTTAAGAGCTTTGCTTTCTTGAGACTTTGTATCCAGGTCCTTTAGAAAAAGAGAAGC 

AGGTGCCTTTTATAGGGATATTTTACAAATGGTGTAAGAAAGCAGAATAATAAAGTTGAGTAAGCATTCTACAAAGTACCCTAGGA 
ATTCTGTTAAACAATAAAATGAGGCTCACGATGTCTATTCTTTGCCAAGAGATCCTGCAAGATATGAATAGATTATTTGAACTTTC 
GTCATGAATTCACTTAATGACTTGGGGGATTAGAAGGACAGGCGTGTGTGCTTTGCCCCCGATTGTCGTTGCTGGCCTGCTTGTCA 
GCAGTGAGTCCTGTAGAGAATCCAGATGCTTCACTTGAACTTCATCTTCGAAGTGTGGTAACTCACTATTTGCTTTCACACACGAC 
60 ACTTAGGATGGGGCATTAACTTTGAACCATTGGATGTTGTAGTGTCTTCTTTGGATCTCCAGGGCTTTGTAATTGAAGGCGAAACA 

GCTGTAGAAGTGGCATTTAGGAATTGGGGAAAATGTGCTGGAATAAGAAGAGCTAATCTTTTTAAACCTTCAGATTTTGTTGCAAG 
CAAACTGGTTTTAATGCTTTTAGAAAGAAAGGAGAATACATTATCTATACTTCATGCTGTGAATATATTTTACTGTTGAGACTAGA 
TACTTACACTTCAGATCCACCACTTCATGAATGGCAGCTTTATTTTGGGAGGCCATTTTCTTTACTGAGTTAAGTCAGTGAGGTCT 
AATTTGAAGAGATGTAACAAGCCAACCTAGGAAAGAACATTCCAAGGTTTCTGAGTGTTTGTCCGTGTCACCGGCAATTCTCCTTC 
65 CCCTTCCCCTTCCCCCATCATCATCATCACTACCACCACCTCCTCCTCCTCCACCACCACCACTACCACCATCACCATATCACTAT 

AAG AT AG CTG ACAT ACACGCT CCCCTAT CT CATTATT AGT AAATGG CAG AGT CTTCTG AAGTTCAGAGTG G CTTG AAC CATT ACAT 
AAACCAAGACGAACCTCCACTCCTGCTCCTCCTCCTTAATTGTTGGAAGTGTTGAAATTACAGACGTGTGTACCCAACTTAATTTA 
AAAAAGAAAAAATTAGATATTTAAATTTTACGTGTATGAGTAAATGTTTTGCTCATATGTATCTGTGCTTGCCTATTTCCATGGAG 
GTAAAAATGAAGTGTTGGATATCCTGGAGCTAGTTATAGGTGATGGTGAGCTTCCTGGTGAGTGTTGGATAAATCTGGGCTCCTTG 
70 CAAAAACAAGTGCTCTATAAGTGCTGAGCCATCTCTCCAGACCCCCAGTTTATTCTTTCTAGTTAGTACAGGTTTCATAATGTCAT 

TGTACTCTGGCTCATAAATTCTCTAGATAGATAGAGATTTTGCAAAGGAAAGAAAATGTGACATTCTTTTCTCCCTTGCTATAAAC 
CTATCCCGTTCTATTTTCATGAAAAGATTTTTTTTTTAAATGTATATGACTATTTTAGCCTCATGTAGTTCTATACACCATGCCTG 
TGCCTAGTCACTAAAGAAGATCCCCTGGAACTTGGGTCTATGCTTTCTGGAAGATTAGTAAGTGCTCCTAAACATTATGCCATCTC 
TCCATCTCCTTTCATGCCACATTTTTAAAAATTGAGGGTTTTTTGCATAATAAAGAAAACATGTTATTTCTTCTATTTTTCCCTGC 
75 AAATAACACAATTTTATTCTTTATGCCTGAATAAAATTCCATTGTGTATATGCCATATTTTCTTTATCCATTCATCTATTGATTAG 
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catctacactggttctggatttatactattatggatttacagagagatccatgttttatggtgtactgacaaagcttctcttgggc 

atatacctaggagtagtatagctgggtcatgttgtggaagacctctataggattttcatagtgactgtaccagtttacatcctcag 

TTGCATTTTTTTTTCACATCACCTTTTATTACTGAAGGAATfCAGGGCAGGAACCTGGAGCTAGGAGCTGGCGCAGAGGTCATGGA 

ggggtgctgcttactggcttgcctgtcatggcttgctcaacctgctttctcagtgctcaggaccagcagcccaggggtggtcctac 

ACACAATGGACTGGGTTCTCTCACATCAATCACTAATTAAAATGCCCTACAACTGTATCTTTAGGGAGGTATTTTCTCAGTTGAGG 

tcccttcctttccaataactgtagcttgtgtcactcaggtggacattaaactaggcagggcacctactttatgttatttaacacaa 

ttctgacaatttagtaatccttaactagctgctttgttctctctttagtccgccacgaattaaagatgaacctgaggatgatggct 

attttgctcctccaaaagaggatattaagccattgaagaggcttcgagatgaagatgagtatgtatttcttccAttttgattaaag 

tggaacatataaagaaatttcaattttgaaataatgtttgttgctgcctgattaacaatggtaaaattggaatcaaccttgttcat 

CAACAAATGAATGGCTAATGGACGTGTGATCTGTGGGTGGATAGTAGAATGrGCTGCTCATCTCTATAGAAACATGAAATTAATAG 

TTTTATAGGAATATGGATGGATTTAAAATATGTAATAGCAAGCAAGGTCATATAATCTCAAAGAAAAAAACTCACATTCTCTCCTG 

GAATTCTACCAATACTTTGAAGGAAGAGAATAGGAAAGGCTAAGTAATTGAAACAGATGAGGAAGTACTGAATGCATTATAAACGA 

GGATATAAAGCTAATTGTTTTTCTACTTCTGTTTTTATGTGGAATCTTCTTTTTTTCCTCCCCCACCCTCTTTTTCCCCATTTGGT 

GGTAGATAAGGGCATAAACTACATTCAG T ATT G AAAATGT AAAATTGAACAAAGCTGTAGAACTTCATT CTG AGTGCCTG TTTAAA 
ATAT AAATG TT CATTG AACT AG ATCTGT T AGTTTTAGT ATGGT AATTTGG AAG AG TTT ATAT ATACATGTGTGTATAT AT AT ATAT 

GTATATATAAATTTATAAAAAATTATAAAATTATAAGAAGAGATACTTCATAATTTTTATrTTATTTATTTTTTGTTTGTTTGGTT 

TTTTGTTGTTGTTTGTTTGTTTGTTTGTTTCGAGACAGGGTTTCTCTGTATAGCTCTGGCTGCCCTCGGAACTCAGAAATCAGCCT 

GCCTCTGCCTCTCAAGTGCTGGGATTAAAGGCATGCAACACCACCACCGGACTACTTCAACAACGTTTAAAAAGAAAAGGCCAGAG 

CCAGGCATGATGCCACCGCCTTTAATCCTATTACTCAAGAGGCAGAGGCAGGGGATCTCTAAGTTTAAGGCCAGCCTGATCTATAG 

AACAGGGTCTAGGACTGCCAGGGCTACACAGAGATACCTTGTCTTGAAAAAATAAACAAAACAAAACAGAAGGGAAAATCTGTTTT 

AAGAATAAATATGTGTATATCTATAATTAATAATAATATATTAATTGGCATTTGTGGTTAATGGACTAATTTATGAGAAGTGGGTT 

TGCTAAGCAAATTAATTTATGGGTTATGTGTAATGTGTTTTTTCTTACTAAAAAAATAATGCATATTTATTATAGATATTTCAAAC 

TATTTCAAAATAGAATTAGTGACGGGTAAACTATTTTAGATCCTTGGGAGTTTTTCAGTTTTGTACCACAAGTAAATTGAGAAATA 

TTAGGTTAGGGATATATAGCTCAGTTGGTAGAATGCTTATCTACCACACAAAAAGCCAGGGGTTGATCCCAGAACCTCATAGAACT 

CAT A C AAA C CT CAT ATAC CAACATTTGGGAAG TGGAGG C AAG AAG AT CAGAAATTCAGTCATTTTTG ACT ACAGAG TGAATTTG AG 

GCTAACTTGGGCTACATGAGACTCTGCTTCAATTCTTTTTCCTTCTAGGATCTATGCCTTTTGATATAAGGGAACCTTCAATGTAC 
AGAGATAGTGAAGTTGATATTGTTATTTAAGGCTTACATTTACCTCCAATGATAATGTATTCCATTTTACTAGTTTTGAGTATTAT 
ATTATATAATTATATAATACTTATTCTATTCTATGAGATAGTCACAGGATTTAAGATGGAATGGCTGAGGCTGTAGCACAGTTGAT 
AAAGTACTTACTTTACAAGCATGAGGACCTGAGTTTGATCCAGAGCTCACATACAAATTTCAGGTGTGCTAGAGCATGCTAGGACT 
TGGAAAGGCAGAGACCGGAGACTCCCTAGGACTGCTGGCAATTTAGCTTAGCTTACTTAGTGAGCTCCATGCTCCTGAGAAGCCAG 
GT CTCAATGG AGCTTGAGAATGTTCTTT AGG AGGAC AGT AC AAGTTGTC CAT TGGCTTCCACATGAATATGAGCATTCAG ACGTGT 
GTGCACTTAAATAACATTT AAAAATC AAAT AATGGCTAC AG CTATAG CTTAGTTG TT AAG AGTG CTTGCTGTTCTTCT AG AGAA CT 
CAAGTTTGTTTGCCAGCATCCATATTAGGCAGCTCTTTATAGCCTCTAGTCTGTTTCTGTCTGTCTTTTATATTTATTTCACTTTT 
TATATTATGTCATGATCCTGAACATTTATATGTATACCATATGCATGCCTGGTACCTACAGAAGCCTAAAGAGTTCATCAGATTCT 
TTAGAACTGGAGTTATAGATTGCTATGAGCTATCCCATGTGGATGCTGATAACTAAGCTGAGGTTCTCTGCAAGAGCAGCCAGTAG 
TCTTACCAGCTTGAACATCTCCCCAGACCTTAATCTCGTCTTCACTACCATTGAATTCCTATCAAGAATAACAGCAGTCACCTGCC 
ATGGACACTTTTCAAAGAGTTGGGAGATCCTAATTCTATAGGTGAGATCTCTTGAGTTGTAGTTGCAATAACTGCATATTCATGTT 
CTCCTTTCTAGTGCTGATTATAAACCTAAGAAAATTAAGACAGAAGATATCAAGAAGGAGAAGAAAAGAAAATCAGAAGAGGAAGA 
GGTT AGTAAAAGTTTTTG AGG CAT ACATTTATTTGT AT AAAAT AG C CTTAAAAAGCATG AGATTATTTTTAATTGTGGGT ATCATG 
ATGCACATGTGGAAGTCAGAGGACAGCTTTGAGAAGTCGATTCTCCTGGAAATTGAACGGGGGTTAAGTTTGACAGCAGGTACCTT 
TAACTGCTGCATCATCATCTCTTATGTCCTAAAATAGATCTTGAGGCCAAATGAGC'ITTAGAAAATTTTTGGTTTGTTGTAGTAGT 
T AG AGTGGGGAAATGTTTTGCAAACAAGTTGTGGTTGTG CTGAG TTTGC CAAGATTTTGAAGT ATC C AG ATT ACTCGC CACCCTTG 

AGT CTATTCATAG C CTGCG TTGATG TTGAT AAAGT ATGCCACCTGT AGGTATGC AG AAAAATGTTCATAAGGAACAACTCTGAAAA 

TTCTGTCTTAACAATATTTCATGACCAATGAAGCATGCTCTTTCCTCATTTTAAATAAATGTAGCTCTAATTTAATCAGTGCCCTC 
TTGGTTGTAGGATGAAATCTAAGCACTGGAGTACCTTTCCTCAGTCTGGCCTTTGCATCTTGTGCCTTGCTTCATTTTGTCCCTCC 
TGAGCTCACCTTGCTCTGGCCATACTGGCTGCCTCTGTTTGTTTTTCACACCAGATTTTGTACTTCAGATTTCGGTGTGTAGTACA 
TGTTGTTCTTCTGTCTGGAACACACATTATTTATTCCCTTCTACTGTTTTATAATCTTCCATAATTTCATAACTTTAGTTCAAGTA 
CT ttttt C c aagg at C CTATTTGGTG CTTGTGG tagatat AAAT AGAAT AATGTAGTT ATTT TCTTT ATTTTTTT AATTACTTG ta 

tttacttgcaagaattttttttaaaaaaatcagcaattctttaggctcttaagtagagttcttaactttatgttcattctgtgagg 

ttaatcaatgttgtggacaaaataggcttaaatgtggttaggttaaaatgtaccagcagtcataatagtgataatggggcatgggc 

ttttgagattgttatctcagggtgagtatggtgacacacacctctaatcccagcactcagaaggcagaggcaggaatacatgagtt 

tgcgtctacaaagaccttgtattcaggaggcacagagaaagtaatttgatcagttatggtgactgcaaaattgtaatctcagtact 

ttgaagactgagatgggagaattatgagatcaaagtctagcctgggctacacagtgacaactaaatatgccatttattaagaactt 

gatatgcaggctggagagatggctcagtggttaagagcaccgactgctcttccaaaggtcctgagttcaaatcccagcaaccacat 

ggtggctcacaaccatccgtgatgagatctgactccctcttctggtgcatctgaagacagctacagtgtacttagaaataataaat 

aaatctttaaaaaaaaaagattttaaaatttttgtatatgagacccgcttgtaccatgtttgtctcagatgcctgcagaagttaga 

agagaacatcagagagagagagacagagacagagagataaggagttttactctgtgactcctggcaatcctcctatctcccccttg 

actataggtatttttagactcgagccaccaacagagtatttgaatgctcttctacttgcacacttgtattcctcattgttacttaa 

aatgcaatagcatagcatttgcttttttcatccttaaaataatacttaaagaccttcaagtttattactactttgattaccatctt 

attacagactcacaggatattctctagccattttcattcatcatattctgttggtttttgtttgtttgatttgaaaatatacttag 

ggttttattttgttcagcagcagttatataaacttgatcaaatggaaactgattttagaactatcttgattattgctggaagagaa 

gaaaccaaatagtttccattccataaaccatctttcattgctatataaaacttaccaagtaaagcctcatgtgatgctgaaaatgt 

agatcaaagttaggttcttcagaagaaagtagattctctggagtctgcctctttacctgttgagtcacatttttgttgggatgtgt 

tttggatttgtcttactcttgggtttgaagcttttttttttttttgtttttagagttacacacccacggttgacctcaaactcaaa 

cgatccctttgtctctgtctcctgaatactaagattgaaggcatatgctatccccagcctattttgtgtttttaagattggaatct 

ggcagtctgtctttgaactcctgtggctaagttactactgtttagacacacaaagacaggatactctcaacttcgctctcaacctc 

gaacttcatcccctcactcccttccttccaattcctgtcctacctctctcctaactttgcctctcatttattgtcttaatccactg 

agcccacttagtattttcttagaacatgggtgtggtgtgagcatagttagcctctcaggacctcaatccctgaagtaaacagactc 

ttccctaacctagcagtaaaggttttttgggtttttttgggttttttttgggggggagggggggaataggggttctctgtgttaac 

cctgg ctgtc ctggcctcaaactcaagaggtccacctgcttctgtctccctaatactggaattaaaggtgtacgctaccactatgc 

ctgactttttttttttttttttggtatgcttttactatgtatgtatcatgacagttcctgctacagcttcctttagtgctagaatc 

cagctgagaatactcttaactttgtgtatataagcaatagtaactgaatcacagaaatctcctttcagatcaaatactaaattttt 
cttgtatttcttttct at actttgtt at attt aaagag attaaag atgaacacactttaaaat aaatgaagaaaat accctg gg at 
tactgttagttccccaggctttcccttgtgaaattcctaaataattgtttgctagagggactgcgggaagtatttactcaattgta 
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AAATATCAATAAATTTTTCCCTTGATTTCGGGGAGGAATTAGATATACGATCTTTTCCAGTTCCAGGACTTCTTGTTCATAGTTTT 

tcttcctagtggcttccaaaaacagcttccaggcgtgtaaacaatcctgatttaagtgctttctgtttttttgtaggatggtaaac 
ttaaaaagcccaagaataaagataaagataaaaaagttgctgagccagataataagaaaaagaagccgaaaaaggaagaggaacag 
aagtggaaatggtaacatctcagcactgggttaagatgtcagcactttcactgtgcagcccaattaaacaagagttgaaatattaa 
5 ggttaatttcttgacatttgatggagaagtacttacagactcttttgaagaacagataagttttcagatcctagtaatttaccagc 

tctaaatctagtggatctcaaaactagtttcttctcattgaatcggattgaatatagcttatatatagaagggacttcaaaatgaa 
ttcattcattcattcattcattcattcaatcacttcaaattgtacctagtagtattataatatatcagtgtatatatactttatgt 
aatgtttaaatcaggctaagtctacctatctcataatacattctatctttatgctgagaactaccagcatactttcctgtgtcagt 

10 gcataggttttcaggtctatttgtcttttttcctctctcaactgacctcatagagccaagtttactcagatttaagaaaagcatgc 

AT AAG CTT AAAG TGT ACTAG AACACCTG CT ACTCTTGC AAAG GACTTATGTTT AG TTAT CTTCTC ATAATCCTCT ATAGCTC C ACC 
CTCTTCTGGACAAACATCATCTTTTTCCCCAAATAATCCATCTTTTAAGACAACCAAAAACAAGAACAAGAATAATTCTAAACAGA 
TAATTCTTTACCAAAAGACTTGGAGAATGGCCAGTTCATCACCTATGCTAGGTTGAAGTTTCAAGTCTTTGGGCAAAGAAAAATGT 
TAAAAAAGAAGCTAGGGATAAATAATATTGTATAGGAATTACTGTTGAAAGACCAGGACTTAACAGTCTTAACAATGACAATGCTT 
15 ATGCAATACATACATGCATACATACATAATTAAGAAACCTTAAAGAACAAGCATTATCATATCTTCTCCAAATCAGAGTCTGTTCT 

TCATTCTAGACAGCTTCCAGAAATCTCTAGTTTTAGATTTTTATCTACAAATCTTTATTTTTCATAAATTATATAGTCTGTTTTAA 
GATACCTGCTAACACCAGGAGACCTTGACTTGAGAAAGTAGTAGGCCTATGCTGTTGCTCAGGCTGGCCTTGGGTTCCTGGCTTTT 
TTTCCCCTTAGCCTCCCAAGTTACTGGAACTGTAAGCCAATCCCAATCCCATTATGTCCAATACGGAATTCTTTGTGTATTATATT 
AACTCTTTATAGGATTTTTAACTTCTGAGCTATTTTCTATTCATTTTTAGACTGTTAAACTTTTTGTCTTTCCAAGGAAACTTTTT 

GCCAACACTACAGTTTTATTTGTATGGTAGTACCGGTCTGTTTAAACTCAAGGTTTTGTGTTTAGTGATTCATTGAATCTTTGCTT 
AAATGGTAAGG AAGTTGT TATTTGT C CTGAAG AAAAAAAACATGTTG AATTTGG AGG AATTG TGAAACATGGCTTGG AAT CTTAAT 
ttcaaaacaatggagttgatgacaagaatataaagggaatggtattctgaatcactccccggttactatatgactattaaaacaga 
tgagtcacttgtaggtgctttcacatgcttgcaaacatttttctctgatttggagagtagtaaatttgaaggttaggtagtttcta 

2 5 tctgggcatttgacatcagctagtataataacgttttatctgtaaagtggttgttgattatacaaagtctttattgttccctcttt 

ttgtttttcgagacagggtttctctgtagagctctggctgccctggaactcactttgtagaccaggctggcctcgaactcagaaat 
ccgcctgcctctgcctcctgagtgctggattaagggtgtgccaccacgcccggcttattccctctttataaaatctttaagaaaga 
aaataatacttctttcttacaatgtaatttagatgtatatttacattttgtcatcttattgtaaataagctgtaatgagaaactgt 
acatccattaagaggcaacaaaaagaagttttggtgggactgaaatagaaaaattggaatcttggagagaatattgtatagaatac 
30 agggaggtacgtctaccaatactcagctttcctttgtccttactgctgttgctcaggctggccttgggttcctggctttttttcct 

TAGCCTCCCAAGTTACTGGAACTGTCAG CCAATCCCATT ATGTCCAATATGG AATT CTTTGTGTATT ATATCAAC CCTTTT TAGGA 
TTTTTAACTTATGAGCTATTTTCATTATGAGTTACCTCTTTTTTTCTTGAATATTCCATTTGATCCATAGGGTTTTTTGTTTTTGT 
TTTTGTTTTTTAAATTTTGATGTAACCCAACTTATGTGGTTTTGTTGCTGTTACTTTTATATTTATTGTATCCAGGAAGTCACTGC 
CAAATTCAGTGTGATGAAGCCATTCCCTCTTATTTTCTCCTAATGTCCAAATGAGCTTTAGTTTTTATAAATTAGAATTTTAATTC 

3 5 CTGATTCATATAGAGTTAATTTTTGTATATAGTATAAAGGACTTGCCCCAGTGTCATTCTCTTCAAACTCCAGTGTTGAAACTCTG 

TCATCTCTAACCATAACATGATGATAATTCCTGTTTAAAATGACTTGCCAATATATGTTGACAGTAATTTTATATAACAGTATTGT 

TACAGCTTAAACGGATTCATTTATCTCTTACCCTGTGATTCTGAATGTTTAAAATATGGGACTTGGAATTCATGGAATTAATTAAC 

AGCAGAACAAGGCAGAACTATCCCAGCACTCAGGAGACAGGCAGATCAAGTTCAAGGCCAGCTTGGTCTACAGAGCTATTTCCAGG 

acagccaggactacacagagaaaccctgtctcaaaagacaacaactacaaacccaaaccaaaacaggaatccataaaattcctttt 
40 gtgtagaagtagcagtaataagtttgagaaatttaaaagtagtctgtatgtatcagatggattcttttacaactctgagaggggtg 

gtaagatctgtttatcagtgtaaagggtgtgttagagacacatccatatgtaatgcccaaaatcagtagatttgtacttgtaaaat 
actggatctcattggtgaatttataaaaaataaagtgacacaaaaaaaatcaatctgatgttatagttctatacaagatcagtttt 
ataaagataattgctataatatttattgaactttcacatccaaaactaattttgaagtgatcagtaaaagtagaaatgtaataaat 
tttaataattctttgtatatatttacagttaattgtttttatatgcttaatttttttaaactttttttaaagatttatttattatt 
45 tattattatatgtaagtacactgtagctgttttcagacacaccagaagagagagtcagatctcgttacggatggttgtgagccacc 

atgtggttg ctggg atttgaact c agg accttcggaag agcagtcgggtg ctcttacctgttg agccatctcac cagc c ccctatg 
cttaatttttaaaaaataaaatgttttagaaagatatttattctgcagtttatttagatttttgtcaagtatctacgggatagttc 
cctgtatttcagaagtgccttaaacttagtgcacctccattagaatctcctcagtcctcttgcgtttgtattgttggttttcttga 
gtccaggtcttactatgtagccttggctgtcccagaactctaccttctgctggtctcagaattccacactctggaactgaaggcat 
50 ccagtctggttgtgctttgaattttcaaatagggctgctttcttctaaactctcacctgcatgtgccatcagtttagtaatgcctc 

ttttgcatgtaccactgtggcatattttatatataaatagttttatatgggttttttgagtgatggatggtcttttaatacttagt 
atctctaaattgaaactgttgaaatgaaatttttttaattaccatattctttcagtttgcttgaaattgctgctcttttcagtgag 
acacagcctttgaatgggcaccacaaattgattagttaattattttgaatttaataggtgaggatctttttactaagccaggtgat 
cacttaatgagcttgtgccttgtctttgaaaggtgggaagaagaacgttatccagaaggcatcaaatggaaattcctagagcataa 
55 agggcctgtcttcgctccaccatatgagcctctgccagagagtgtcaagttttactatgatggtgagttatttcaggttgtttgaa 

ttttggctaagaatggtttgtttctattcagggttagaaaatgagggcactgcctatattgcacagtcctagctagttatttcact 
ttgttttattgtctatgtgtggcttgggaaaaggaatctcaggtgtttaattcagaaggacccctttgctgcttgaaaaatatgaa 
aaagggggctgttaatgtcttatctgtagtctaaaaaggtttatctgtttggctcacagcctataaaatacacattgaaggttttt 
attttgagtgtgtaactcaataggaagctgttctgtattgagttctcatttaaatagtagcacttagtgataatatagtatgccaa 
6 0 catgctgcttatcactagaaattgtattagcaaaggattagtggccatcattcagcttataggtaagaaacctaagctatgtcact 

ctaagtagtgcaactgtgcctttgacaggtgaattttaaagaaacgctctgcctaggtctcttaattttatttttttgagacattt 
ctaactgtgtagccctgcctggcctgtaacttgataatatagatcagctgtccttgaattcagtagatgtacccatctgctcctga 
ggcacatgccaccttatctggcctccttgggtctcttggaactttctaaaatgtctgagagttccacatctgtgtttttgtccttg 

GGTTG AGGG ATCTGAG AGT AG CCTCTCACAATCCTTCGACTG ACTGTGT ATCAGGT AGT AATGTCCAACTG ACTC CTT C ATT CTAA 
6 5 GAGTTCTGTCCAGAGATGCTAGAGTTCGTTCTCAAACTCTCTATGTATTTATAATTCACCAGGTTAATAGATGAGAGGTAGGACTG 

GGTGTTTATGAATCAAATAAATGTATTTACTAACAGGGAGAGACACTGGACACCAAAATAGCAAAACCATTCAGAGCTATTTGGTG 
TATCTCTTTTTTTTTTTTTTTTTTTTTTTTTTTAAATTTATTTATTTATTATATGTAAGTATACTGTAGCTGTCTTCAGACACTCC 
AG AAGAAG AGGG CGTCAG ATTTTGTTACAG ATGGTTGTG AG CCACCATG TGG TTGCTGGG ATTTGAACTCTG GACCTT CAGAAGAG 
CAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCTTGGTGTATCTCTTTAACCGCCAGCAATGGCTTTAGGAGCATAGA 
70 TG CCTGTGGGTTTAGGATGAGACGGGTTTATTAGCATCCAAT AATTG AAATCTGTATATGAAAC AAGTGAATTTTGACCTGGGTCT 

CATCCTTAAGATATTTTATTTCTCTCTCTCCCTCCCTCTTTTTTTTTTTTTTTTTTTTGAGATAAGGTCTCATTTTTGTAGTCTTA 
GCTGGCTTTGATCTCAGAGGCCTGCTTGTCTCTGCCTGAGTGCTGGAATTAAAGATTCCCATCACTGATTACTAATAATACCCAAC 
CTGATACCTTATTTTTACAAACACACCCCCACATACCGTCATTCTCCAAAATCTAGGGGTGAAAAAAATGAAAATGGAAAAAAATC 
ACATGTTTTGGGAAATGGATGTTCAACTAATATTTTCGAAAGGTTCGGAAATGTTTATTGAATATGCTTGTGTTCAGACACCCAAG 
75 TCCCAGATAGATAGAGACTACTGATTTAATCTATGTAGGAAGTCAGTGGCATAAAACACTTGGTGGTGTGACTGGCAAGTTTTTAG 
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ATTAGCTAACCAGXXTGACCAGAAACTGTAAGACACCCTACACACTAGATCAXTCCTGAAGATTTACGAAAAXACACAAATTTAAA 

cttcctagtgaagagaaaaggccttaagaccttgaaaaagacaattgctgtattctgtagcctgacctgagctcactaactttaga 

ttcaaggaaactaaggcctgtggtccctacctctagtttccttttctctgttggtcctcctaggatttcctccctttggttataaa 

ACTCCTCCAAATAAGTCAAGAGTGTTTGACTTACTAGTGCAAACTGATAAGTAAGTACTGGTAGGCAGGACATTGCrGCCTTGCCC 

TGGACTTCCCCCTGGCCGCCTCTGCACAGGACATGAGTTGGCTGAAGCACAGAATTGCAGCCGCTGTTAAGGACCTGCCATTTCAA 

CTCTGACTCAACAGTTTCTTTTTGTTTCCGGGAGCTCAACTTTTCCCACAAAGTACTACGATGATTGCTGGGAACCTACACACCCT 

CCACCACTCCGGTGCTATAGCTGTTACTTAATCCTTCCACAGCCCATTTAAAACAAATCAAGTAGGTTCTTTGTGGGTGGGACAAA 

GCCAGTGCAGTGCAAAGGCTCCCCACCCAAAATAAGAACACTATTGGGGAATATTTAGTTTATGAAAACAAACATACCAGGGAACA 

CATTCCTTAAAATTTCCTTATCTATTTTTATTTTTTGTTTTGAGATGCTGATTTTGTAGCTGAGACCAGTTTCAAATGCACAATCC 

TCCTTTCCCAGCCTTCCGAATGCTACAATTATAGGCTACTGCTACCTTGTCTTTTTGCCCCCATTTGTTTGTTTGTTTGTTTGTAT 

TCCCCTCCATTATATTTGAATCATGTTGCTGTTTTGCTGGCAACTCTTGTTCAGACTGAGTGGGGAAAACAGGAAACACCTTACTC 

AAAAAATCCTTTTCCAACACAGAATCTTGAGTGTGCTGAGGAAGAGCTACACCACCTATTTGCCTTTTAGGTTATGTCTTCTAAGC 

TGATAATGTACCTGTAGCACAAGTTTGTTTTGTGATGTATTCCCTATGTTTCATACAGTCTGGTTGAGCAATACTACCCATTATGA 

GATGAGATGTCTCTCAATTATTACAATGAGTAGGCTTCTGGTTAAGTTTTAGATTTCTGTAATAAATTTTAATTCTTTTGAATTAT 

TATTAGTACTTACATAGTTGTAAGTGTGAGATATTAATCTCATTTAGAATGCAGCAAAATGCTATTGTGGCATAAATTGTTTCTAT 

ATAATATTATAAAGTTGATTTTTTTTTTTTTGAGAAAAGATAGAAATTGGCCCTAGGAGTGCAATATTCTCTTTGAATATTTTGTA 

^TI^ g ^ ttaagtact t ttct t tcactgtcagttatgatctatctgag g ac acaaaa tc a c ttccaggatttattaactattg 

TAGTGGCTTTCCTTGTGAACCACAGGCTTTTTTGGACAGTCTTTACATATACTTACTTGCTGCCTAACCCACCCTCACCTCATGCT 

GTGGAATGATTAGACTTTCCTGAAAGAAGTGAGTTCCTGGTGCTATTCCCAGTGTTTCAGGTGCATGTGTACCTGTATTTCACTCT 

GAATACACTAGTGCTCCAAAAGTGCTTTTCTGGCTGGGAGGCTGGCTCAGTGGGTAAAGTACCTGCTGTACCAGCCTGGTGTCTTA 

AGGATGTTTTTTTAGAACCACATCAAAGTAGCACACTTGTCTGCAATTGTAGCGTGTCCCTGTGGTGAGAGGGGAAGTGGAGACGA 

GAATGGATGAGTCCGTGCCAGCTAGCCTCTATATATATATATAGCAGTGAACAAAGAGACCTTATCTCAAAATAAGATGGAAGGCA 

AGGACTGACACCTAAGGCTCTGACCTTCCATGGGTACTGTTGTACACATACAACCCCACACATAGACATACAGTGCAGTTTTTGAT 

TCTAGGTATAGGACXGAGGCCCAAAACTTGGTATTTATAACAAACTTGCTTGTGATGGTTTTGGTCTGTGAACTACTTGAGTAGCA 

AGGTTCTAGAGGAAGGTCTTATTTACGCTTTTTATGTGGGAAATCTGGGCTTGCCTGCTATGAATATATATTCTTATTCATATTCC 

ACCCACGTAACTTTGAAGAAGAAAGATGCCTATTTCTTTTCCCCACAATTCCTTTCTTCCACTCCCTGCCCCTATCCTTTCCTCCC 

CTTCTTGAACAGAGGCTGCTTAGCTTAGCAGTGGCAGGAGTCCTTCTGAGGATTTGATTTTTAAAAACCATTGAAGAGGTGTAAAG 

GACCCTGCTTGCTGAAAGG AAAAGGAAGAGTGG CTGGGCCTTCC CCAGGT CATCC CTGTCCTG AGCAGG CACCTG GG AACAATTAA 

CTGGCATAGTCTCCAAAAAAAGACCCAGGTAAATATCTACTAAAGAGAAGGAGAAATTTTTAAGTAGATCTCTGACAGTATGTTAC 

TCTGTTGTTGTTATCACTGTGTGTCAGCAGACCTTTGTACACCTTGGAAAGGTGAGCCATCAGTCATGACCTCTCCAGTGTTCAGT 

GCACATAGAATATGAATAGTGTGCCTCACTGTTTGGAACCATTTTCTTCCTTCAGGTAAAGTTATGAAGCTGAGTCCTAAAGCAGA 

AGAAGTAGCTACATTCTTTGCAAAAATGCTTGACCACGAATATACTACTAAGGAAATATTCAGGAAAAATTTCTTTAAAGATTGGA 

GAAAGGTATTGTGGCCCATGTGTTCATATCTTAATCATTTATAAAAGTGCTGACTTAGAGGTATAGCTCATTTGTTAATGTCTTGT 

TTGTTTAAAAAATGCAAAGTATAGTTTAATGTATATCTTTTTTCCCTTACTATTTTAATGTGGTTTTTGTTCAACAAGAATATATC 

CCTTCTCAGCTTTCATGTGACTGCAGGAAGGAGCTTATCAGATTAGGTTAAACAGAAAACCTCAAATCCAGTTGAGCAAAGGAAGC 

ATTGTTTCTGCAGGGACTGTCCTCTGATGCCTTTACACAGGGTCAGTCTGACCATCTATTCTGTATTGATATAAAAAAGTACCATT 

GTTTTCAATTTGGATAATTTTGAAAAGAGGTTGAArTAAAATTCACCATCCAAGGGCATTCTAAATTTAATAAGAGCAGATTAGTG 

TGCATGGGAATAAGAAAGTATTTCTCTTTATTGCTAAAGTAATTGATTAATATAGGTCTCTTGGATTGGTGTTTATATGTTTGAGT 

TTGTGTTTTTGTCAAAGATCGCTAAAAAATGAGTAATTTTCTTTGATAAATGACTAATGATATTTTATATGAAACTAATCATCTTA 

T AAC AGAG CAG CACCACT CC CCAGAAGCAATGGTTATTG AGG TTG G CTTC CCTTCTAG ACACCTTTG ATT AAAGGGG AAAAAGG AT 

GAATTTTGAAGAGACAGGAAGACTTATTAATATATTTAATTTTCTTAACCTTTTTACTCAATTAGGAAATGACTAATGACGAAAAA 

AATACGATTACCAACCTAAGCAAATGCGACTTTACACAGATGAGCCAGTATTTCAAAGCGCAGTCAGAAGCTCGGAAACAGATGAG 

CAAGGAAGAAAAATTGGTATGATCGTCTGCTAAACTAGAAAATCTTGGATAGTGATrCTTTGTATAATTTTTTGCTTCTTGTGACA 

CAACAGTGAATTCATTACTTTTATATTTTTCTGTGTTAAAGATTTACTTAGTAAAGTATAATTACATGTATGTGTTGTGCTAACTG 

GCAGCTATCTGTGTTGGCACATGCCTGTAArCTCAGCATCTAGACTTGAGCAAGAACTATGATGTCTCCACAAAACAAACAAAATA 

TTGCATTAGACTTCTTTAAGTTCATTTTATCTGTAGTTTTCCAAATCACTGAAAAAAAGTGATTCTGAAAGTGTGCATTAAATTTT 

ACACTTTCACCATCAAATGCATGTTTTATGGACTTATCCCCTACCACAAAATAAACCAAAACAAAATCCATGACAGTGTTGAAACT 

AAAAGGGAAAAAAATTGCTTTATACCCTTTTGTGAGTCTGTGTTTTGCATTCAATCCTTCTTTACTACCCAGCATTTACCTCTCCT 

CTTTCTAAGGCTCACATTTAAAAATACCTAGGAAGGGCTCAGTTGGTACAGGGCTTTCCTAATGTGTGTGGAACCATGATTTTGCT 

TCTCAGCACTGCATAAAACCATGTGTAGTGATGGTACATGCTTAGAGTGTCAGCCCTTGGGAAGCGGGGGATCAGAAATTCACTGT 

CATTCTCAGTTACATAGAGAGTTTGAAGACATCTGGGGTACATGAGACCAGATACTTAAACTAAGCTACACTGAAAATAAATGACA 

TTTATAAGTCTATACCCTTTGTAATGAAGATTAAGTGTTGAAGCACTAGTTCACTGGTAGACACAGTTCTGTAATACTACAAAAGA 

caaaagttgagaatcttatttgtgtaaagtcagttattcttgatagatcttttggcagtttattttatatatctgtaataatatat 

GTACGTTTAAAATACACTAGACATTTTCCTATATTTTAGTTTGTTTCTGAGTGATTTTAAACTTTACCTTGATCTTTCTTCTGCAA 

GAGATAAAAATATGTAATTCTTAGCATGTAGGAGTTTGAATCCATTTTGTATACTTCCTTGGTCTATTTTAGAAAATCAAAGAAGA 

AAATGAAAAGTTATTGAAAGAATACGGCTTTTGTGTAATGGATAATCATAGAGAGCGGATTGCCAACTTCAAGATAGAGCCTCCGG 

GGCTTTTCCGAGGCCGAGGGAACCACCCCAAGATGGGTATGCTGAAGAGAAGGATCATGCCTGAGGACATCATCATCAACTGTAGC 

AAGTGAGCACAAAACTCTTTAGGGGGGAGAAGTGGGTGCAGGGCTATTTCCTCAAGGCTGGTTATTGGGACTATTCCTAGTGTTAT 

GAGAGCGGTGCAGCGCTTGCATGGGCAGGTCTCCCAAGTTTGTTCAGGATTGAGGGCAGGATGAGAGGGGACATGGTTTGTCACTT 

TTCATTTCATTTTCTTTCTGAATGGTTATGTTCATAGAGACGCAAAGGTTCCTTCTCCCCCTCCTGGACATAAATGGAAGGAAGTC 

CGACATGATAACAAGGTTACTTGGCTGGTCTCCTGGACAGAGAATATCCAAGGTTCTATCAAATATATCATGCTGAATCCCAGTTC 

ACGAATCAAGGTAAGCATAAATCTAGGCCACATCCATTGGTGGAGCTAATATAGTAATCTCATTCTCTTTTGGrTGTATTGTAATG 

TGCTTTCTAGACTCATTTTAACAAATGATACTCATTTCAACAAATTAAAAACCTACCCTCTCCCTGGCTTCATGGTTAGTTAGCAT 

TACCTAGTAAACTCTTATTAAAGATGTTTTACATTTGTGTCCTATAGTAATCTTAGCTGTGGACATTCTCTGAAATCCCATTATGT 

TCTGAGTGAATGCATGTGGTAATAATGGTTGTGCAGGTGCTACTGTCTGGTGGTCAGGATGTGATGAAGTGGCTAGTAGGCTTATG 

TGAGAAATGTAGATACTATTTTTCTCTAAATATAGAGACAACTATAGGACCTAGAGCTTTATATACTTTATGTTTTCTGATAAAAC 

ATACTTTGTCTCATCTGAGTAGGTTCCTTTAGGTTGTGATTGAAATATTGCTAGCCCACCATGTATACATACTCAATTGTTTTCAA 

TTGTTAGATTTACTGAGAGGGACTGTCTCTGATCTTGTTAGCCAGGTAGCTATAAACTCTGTGTTCTTTAGCATTTTATAAGCTCC 

TTCCATCAGACTTTATGGATATATGAACTACAAATAAAAGAGACATTGGGTTCACAAAAAAACAGCCAAGAAAATTGGCTCTGTGT 

AGCCTATAGAACTGTTTTCCATTGAAGAGTCTAAAGCTAAAGAAACCCTTGTTCCTAAGGATTTAGCTTCTGTTAAGATCCAAGAG 

TCACAGATGAAAATGCTATGTAAATTTACATGCTTTCTAGCTTATATCCTGTGTTCTGACATGTGTCTCTACCTTCTTAATGAAAA 

a tacc axcxggaxacxxxctxcaaaxaaaxxggaaaatagxaxgxgxxtcagaataagaaaaxaaxcag^gggagaactxgagagx 

tgggcaaaxtgxgxaaggatccagtxgxgtxagaagaaaggxagxcgtxcxtgxacataagagxagttattcxxaacatcagaaxg 
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gactttttaaaggaaattagattaaaatgagctctttaaagaggtcttctaaatagacccaggtgcttatggacaaaagaggaagg 

taagttggtctacagggatgtgacaagtaccacacagtgtcaagtagggctggggaggaagctcaatggataagaatcctttttgt 

AAAAAAGACCTGAGTTCACCTCTCCAGCACCCACATAAAGCTACACATAGCCATGCAGACTTCAGTGTTGGGAACTGTCAGAAGCT 
AGGAGCTCCTGGCTGATTGTGGTCTTCAGTTTCTTAATCAGGTGGAGGGGCTAACGAGATAACTCAGTGGCTAAGTGTACTGGCTA 
5 • TTTTTGGTGATTGCCGGTGTTTGATATTCCTAGCGCCCATACATACAACAGTATGAGGTAGAGAATCTCCTCATGCTTACAGAGTT 

gtatgcctacatgcatacatacatacatacatgcatacatgcatacatacataccacaccctgtaatgtgcatgtaccacatatac 

cacaactaccaagtagtagtggttctatatataatattattaatatactaaatgtcacattaatggtacattctatatatatatat 

tcaccacagtcagtatattgtcagtctgtgatgagtattattttagtgttaaaaagcttttcatgtaagttgacatttaataacta 

ttacaggcatatattcacaaataaatttagtctgtgggaattaaaaaaaaagtcctacatctgatagctggcaactcttctcagtc 

10 TTCTTAGAATGTAATTTAGATCTCCAATCTCATGCTTTCCCATGACATCCTGGTGTCAAATTGTGGCCAGTCTTAAATAACATGCC 

caagaagacggtcttctgttccgggaagagaaccctttaaggactttgaatgaaggctctcttaaacatgggttaccaatttcagc 

AAGATTAGCAAGTTATTACACCAATAAATATAAACTACGAGAAATGCTGCTGCACAGAAGTATCAGTACCATTTAAGAGCATACCT 

cagtgctcaatcttagctcagtttcaggaaaggcttttccacaaagataatatttaaggttgtatttgtgagatgaataggaatct 
catttgccactggaaagaaaaacaaagggaattagcatttcaaagagggaatgagaacttttcaagtttctgccatgagaaagagc 
15 tcacgtgtttggagaacagagtgctttgagcagtaagagaaatgaagaaggccccgcagaagcagacaggccaggacttcagttcc 

aactttttaaatgagtctaaaaggaagctaccgacctagacagacgtaaagaagaaaataggactggagtggtgacataattgata 
gttttgactactacttggtgtatgtagcctgtatgtattgaacacaaacaggaagttaggaggcctctagatagctcttcttcagg 
CAAG AAACTGTAGTGATC AAGGCAGGTG ATAGC AGTG AGAGTGGAGG AAAAGG AGTAGATTTCAAG TATGTGGCTGTTGTG T CC TC 
CTATAGGCAAAATCACAGGAAACTGTAGTTCTCACAAGAGTGAGATAGATACCTGCTAGGCAAGCCAGAGCAGCACCCCAAGGACA 
20 GAGGTGCTTAGTCTAGGCAGTAATAACCAGATAACTGCATAGTAAGGATTTTTCTAGGTTTCTTCAAGATGGTTTTGACCGTAAAC 

TTGAAAATCACCCCATGATAGAATGCTTGACTTGATACAACTGGGATGAGATTCCAAGAGTAGTCATCACAGGTCTGGAAAGGTGG 
AACTGCTGGCAACCAGGGGTGAGGAGGCAGTGCCTGTGGCTTCTTGCAGTTGCTCTCAGTCTTGTCATAGGCTCCTTCATCTAGCA 
GAATAGCAGTGGCTTCAGAGGGAAGAATATGATAGCACCATGAATAGTGTACTGCTACCAGAGAATTATTCCATTCTTAAATAAAG 
ACATAGGTTCAAGCTTTAGGATTTTTTGGTGGGAGGGGGCATGGGGTTGTTGTTGCTGTTGTTGTTTTATAGGCTTCTTTATTTTT 
25 ATGTGTGAGTATTTTGCCTGCATAATGCATGCATACTGTTTTATGTCCCTTGTGTTTGCAGAGTCCAATAAAAGGTATCAGATCCC 

CAGAACCAGAGGTAGTTAGGGACAGTGGCAAGCTCTTCATGGGTGCTAGGAACCAAATGTACTTCCTTTTTAAGGGCAGAGAGTGC 
ACTTAGTCTCTGAACAATTTTTCTAGGTCTGAGTTTTCTTTTAATGAAATAATTCAAATATGTAAGAATGTCTTGTCTGCCATTGT 
CAG AT CTT AG CACTTT GTC CAAT AT A CT CAAAT CAG TT AATT AAAAAAACT A C T CTT G AAG GGGG G TT G GTGAG AT GG C C CAG AGG 
TTAAGAGCACTGACTGCTCTTCCAGAGTTCCTGAGTTCAAATCCCACCAATCACATGGTGGCTCACAACCACCTGTAATGAGATCT 

3 0 GAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATAAATCTTAAAAAAAAAATACTCTAGTGGCATAGCCTTTATTTAA 

CCTAATACTTGGGAGGCAGAAGAGTCGCTTTGAGCTGGGCATGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAG 
GCAGATTTCTGAGTTCGAGGCCAGCCTCGTCTACAAAGTGAGTTCCAGGACAGCCAGAGCTATACAGAGAAACCTGTCTCAGAAAG 
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAGAGA 
GAGTGTGTGTGTCGCTTTGAGTCTAAGGCTATCCTGGTTTTTGTAGCAAGTTCCAAGCTAGCCAGGGCTACTAGGGAGGCCTTGTT 
35 TTTTTTTTTTTCCCTAGATTCTGAGAGATTTCACATGTTCCATCAAGTGTTACCATGCAAATATACACATGGAGGATTTATGGGTG 

GCACTAACTGTTCATAAAACCAAAAACTTGAAGTAGTAGGGGGGCATGGGGGACTTGAGGAGAAATGGATGATAGATATCATTTTA 
TTATATAAATGTATGAACATTTCAAAAGTAAAGATAAAATATGTGGCAATTCAAATTATTTTTTAAAAGCTGGGCATGGTAACACT 
TGCTGGTAACTCCAGCACTGGGGAGATGGGAAGGGATCCCTGGGCCTGGCTTGTCCAACAGTCTGACCTAAGTGGTGAGTTCTGGG 
CCAGTGAGAGACCCTATTTCAGGTACAAGCCTCTGAGCAACCAGCTTGAGTTTGTCTTACTCACAAACTCAAAGTATATTAGCAAA 
40 TGGCATCTTCCTCAGTACAGGTCCTGTGAAGAGTTAAAAGCAAATGACTCACTTCCTGTTCTGCCTATATTATTGAGTGGATAAGT 

ATCTACATTTAAAAGAAGTATGGTGGCCACTGGTTTATAACTATCACTAACTAGTTTTTTCTCCATTATGGAGAAGTTGCCAACTA 
GGGAAAGAGGAAAAGGAGTCAGAGACTCCTACAATATCTACCTTTGTTTTACCAAACTGATTTTCTACTCCATACTAGTAATGTGC 
TGATGTAGTAATAGAATTTGAGGGAGCACATTTCTGCCAGTGTCAGGAAGGTACTTTTTATGATGGCTTTGATGTGACTCCCTGGA 
AGACCTAGGTGGGTATTTTTTAGAAGCAGTCCTAAAGGGTTTTGAGTCTATTATCATTTTATAGGTTCTGATCAGCAGCGCTGTAA 

4 5 GCCACCAGGATAAGCGTATTTGGGAACTAGCCCTTGCCTGCTAGCCCTTCACAGGATGTCTCCTCTTCTTGATCCTCATCCTAGTG 

TTCTAGAGAAAACTTTGATTTGTTCCAGGAGGCCAATCATGTCAAGGAAACACTCTTTAGTGGTTTCTTCTATAAATTACTTACTT 
GACTTTCTCAAACTTTGTCTGCCTGACCACAACCAATGCTTATGTGTTTTGTAGTGGTGAAAAGAGTCCACTCCTGGCTAGATAGT 
GTATTTTAGTGAGTCTCTCAGGTGTCTTGGTGGTGGTTTATGTAAGAAATTGTGGTAGAGGTACACCTTGCTTTGTAGCTTTGTAC 
CAGGAGGATAGCTTGTATTGTACATTTTCTAATTTATTCTCTTAATGTCAAGTTGGACTTAGAGAAATCAGAGAGAAATTTTCAGC 
50 TTCCTGAAAGTTATTGAACCCCTTGTTTAAAAGCCAAACAAGCCCATACAAATAGTACACACTCAGTTGTGAGGAAATGTTGACGA 

CTCCCTAGCACATCCAAAAAAGCATTACTTTCTGAGCATTTGTTAAGATCTGGAAGTAAGCCTTTTTATTCCATGCACCCCCATGC 
TTTCATGTGGTCCTATGGGTTAGGTCCTTTTGTCTTAGGTGGAAAACAATATACAAAAAGAAATCACTACCATCTCCTCTTTGTTG 
TAGGATCTTTAAATCTCATGTCTGTGTAGGGGCATGTGCGTTTGAGTCCTGCAGTGTGGGAGGCATTAGATTCCTCTGGAGCTGGA 
GTCACAGGTCACCTCTGATATGCGTATTGAGCACAAGTCTTCTGGAAGAGAGCAGCATGGGCTCTCAATTGATAAGCCATCTCTAA 
55 CCCCAGATTCTTAGGGGATTTTCACCTTGTAAAATTCTGCCTTGTGGAATTTTCCTGATCTTTCTCACTTGACATTATTGATCCTT 

GCTTTCAAGTCCTTTTCTACTCAGGGTGGTAACAGAAATCTTTTGTTGTTTAATATCAGTCTTTATTTTTTTTATAATATTTTTTA 
TTTAGTATTTATATATTTTACATAATGTACAACTCCACACTTCCCAACTACTACCAGATTCCCTACACACATCATTCTCTCAACTG 
TGACTCAGTTGAAATAGTGGTGTCCATATATGCATACATAGGGGCTGTCCAATGGGGTGTGGGAAAGCTACCAGGTATCACACCTC 
AAAAGAGACCACTACAAATACACACTAGCAGCTATCAAATGTCAATAGCTCCTCAGCTAGGAGTTGGGGTTTATGTATCCCTCCCC 
60 ATTTCATGATGGAATGTTGATACTGTGCAAGCAACCAGAGCAGTTCCTGAGTGCAGTGTGGCCCTACCATGTTTAGAAGACACCTT 

GGCCCCAGTCAAGTTTGTACCTCTTTAAGTCTTTCCATCACCTTTTCCGATGCTTCCTGAATTTTGAGGTCAGAGTGTGTGATGTA 
GGGGTTCAATTCATGCCTGAATATTTCACAGACATTCTGTTCTCTGTAATTTGACCAGTCGCAGCCCTGGTATTAACCAAATCCAT 
TGCACAACTCTTCTGATGAGGACCAAGTCTGGGGGTGTACAGATATGTGTTTAGAAAGCAGCCTGGTGCCATGTCCATTTAGCAAA 
GTCTCATCAGTGCTTTTCTTAACCCATCAGACCTGTGAGTTCCCCAGCTATAGGTTCTCAGATAGGTTTATATTACCAAGCACGTG 
65 TGACATTTTCATGGGCTTTAGGATCAGATCTCAAACTTTATGCCAAAAGCTCTTTTGTTATGTTTTTAAAGAAGCCAGGTAGTCGT 

GGTTGGTGTACACCTTTAATCCTAACATTTGGAGGCAGAGGCCAGCAGATCTCTGAGTTCAAGGAAGCTAAATCTATGGAGCTAGC 
TCTAGGACAGTTAGGGCTATATAGAGAAACCCTGTCTTGAAAAACCAAAGAAAGAAGGAAGGTGTTCCCAGAAACATTTTTTTTCT 
CAGTCAAATCAGAGACCATTTTAAATGCAGAAGTGAGAAAATGGTGAATAATTACGCCTATTCATGGAAGCTTTTGTCTTCCTTGG 
TAATTACATGTTGTTGTCTTGGGTTCTGTTTCTTTGATAGGTCCCTGAAACCGCTATGGCTGTCTTGAATTTAATGGAATTCAGTG 
70 CTAGCAGAGAACTGGAGCATGCATTCCACAGCAAGGCTGTGGTGCTTCTGAAGCAATGGAGATGCTTACATCCTTTATGTTGACAG 

AAGTCAGTTTGGGGGCATGCTTGGTGGATCTCACAAGAGTGGGAACCATTTTTTAGATAGGAAAGCTTTCTTAGCAATTATACAGG 
ACGGAGTCAGTAGAATAGCAAGTATTCTTGTCATGTTACATGCCCCAGACTTTCTCTTCAGTTCTATGCTTTTCCAGCTTTGGTTA 
AAATCAGGTTCCTGTTTTGGGGTTCAGAG CT CT AAAT ATTCAATGTGTTG CTCCACTG CAG GGTG AG AAAG ACTGG CAGAAGT ATG 
AGACTGCGCGGCGTCTGAAGAAGTGTGTGGACAAGATCCGAAATCAGTATCGGGAAGACTGGAAGTCCAAAGAGATGAAAGTTCGT 
75 CAGAGAGCTGTAGCACTGTACTTCATTGATAAGGTGGGGACATGTTCCTTTATCCACATTGGACAGTTCTGTTTACAGGTATAGGG 
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aatgtctacagtatagggatcaggaatgtatatctgctgtgtgacttataatccaaatttacttaagtaggaagagtagatgtgga 

tacaaagaaagaggcatgtacagtatgttggctattgagcagtctctataacaagaggatctgcataaactgaacattattagtta 

GTTTGTTTGTTTGCTTGTTTTTGGTTTTTCGAGACAAGGTTl'CTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACGAG 

gctgggctcaaactcagaaatcttcctgcctctgcctcccaagtgctgggattaaaggcgtgtgccaccactgcccggctgtttgt 

TTTTT TAA T AA CTGTG A TGCTC AAGA TTT TTGA CC ATAA T C T GCAAAAGTACTTACTTTATGTCAAAATCCAACATAACAGTTTTA 

tttatgtgaaattaaatcgaaagttgcacaaaccactggttaactagtagcattgaattctggtggttatttctcatttcattctt 

TTAGAAAATGACAATTATAACCTATACAATTCTTAAAAAAGTGTGATTTATGATAATTGCAGTTTGAAAGATAGTTTTTTTAGTGC 

TCAGATTTTTTTCTTCATTTTACACTTAAATTTTAGCCCAAATTCTGAATTCACACAAAATTGATAAGTTTTTAATCTGACTGTTC 

tcatgaaaatatggtctcatttgttgccttgttttaatttttttcttcttctatctctactctaaggatggagtagagaaacttgg 

GTCTCTGGGTArrCTGTGACTGACCTACCTACCTACCTACCTACCTACCTTCCTTCCCTCCTTCCCTTCTTACCTCCCTCTCTCCC 

TCCCTCCCTCCTCCTTCCTCCTCCTCCTCCTTCTCTCCCTTTCTCTCTCTGTCTCTCTCTCTCTCTCTCTCTCTCTCTTACTCTTT 

tatttgttactatatttaagtacactgtagctgtcttcagacctgaagaggatgtcagatcttattacagatggttgcaagttacc 

atgtggttgctgggctcttaacagctgagccatctctctagccctgtgactttcttatgagttgagtttctaagttatgtagactg 

atgttcattccatctacaaaattgggggcttctggtttagagtgtcattgagattatatgtggtctatgtttcttcactcatctct 

ttctgaacaactctgttccctttcttgcacagcttgctctgagagcaggcaatgagaaggaagaaggagagacggcagacactgtg 

ggctgctgttcacttagagtggaacacatcaatttacacccagaattggatggtcaggagtatgtggtggaatttgactttcctgg 

gaaggactcaatcagatactataacaaagtcccagttgagaaacgagtaagttcatgtggcctgtgcttctttctctagcttgctc 

tttttacatgtttgtttattcagcaaatattttttgagggcttttgcatgttctgcattttgatgagctctagtaaaattgatctc 

aaagaaagaaaagagataatatttggtatatggtgtgcctcatttcatgcctgccctgcaacctctgctacattgctgggaacctg 

tggccatctctggaagcagtttataacagagtctgcagagagttagcctttatagcaaactcaatgttaagattgaacacagccgc 

tttagtgatttaagcatcacagcatctgctgatcacttgttatcttgtggtttttcttagccccagtccaagccccaactgaataa 

aatggtaatctttcagttctcagtctctgagctcatctctgtagacccatgagatagacataggtacctactactttcgcccattc 

gataacagtgggtgccagttcaatcgagtaactagggtaagcataggttggctataagggagtgtttttgttcttaggaagtagat 

gccaggatgtttgatgctaacaaacatcctatttgagttacaatatataccacaaatggctgagaactgatacttaggtatttatg 

taaatttacacatgcagaacaagaatttgggtataatatatataggttgtctttctaccttttctcttttttgaaagttattgtga 

gtttgaaattatttctaaaaaattttaaaataataattggacttgttttaggtttttaaaaacttacaactgtttatggagaacaa 

gcagcctgaggacgatctttttgatcgacttaatgtgagtaaacacaggacactaggctaaagtccaaggcaatctcaagctcctg 

gggtcaagagttgtcaaagggtatttggactgtccattcagtctagattgtccagtgacattctacatatccctcctcccttgggg 

cactcagtcatctgtaaccagcagcagaccctccctcctcccaccctgtgggtggtgctgtggattcctaccaaagctgcaaggca 

gagggagctgagctttccatggatcttccctcttcctttcatcctttcatgctttcatgagacgcccagctgcctttgctacagac 

CT AAGG CTTTCACTTGCTTTCTTTACTGGGAGAG AT ATTTATAAGAAAGAAAAAATTTGTTGTCTTG AACTT AAGATTAAAGTACT 
TTATAGAAAGGCACTATGCAATCCTTCCTGTATTCTGGAATTATTTTCCCTCTTTGCTAACTTCCTCTGTGAAGGACAGGACAGTA 
ACTGGCAGGATGGTGGCAGCACTGGCACAAGGACTCCTAGTATTCACTGTAAGGGAAAGGGTGATTTGGTGTTTACCTCAGTTCCA 

atatcctctttgttgtcgtgtttaatgcagactggtattctaaataaacatcttcaggatctcatggagggcttgactgccaaggt 

gttccgtacctacaatgcctccatcacactacagcagcagcttaaagagctcacagcccgtaagtaatactctgtatggttgtcct 

tgggatggtgccagtttccttctcttcattctttcccgccaacctcttgaagaggctttgctgtctaagcaaaaccaaggcctttc 

ttcccactgctgctgcaaactctagattaatctcatagaatactaacaagagctttgcatctggtctaaaaatttttatgttttat 

ctgtgttacttacaagctcagagggtataggcagtggtgttaaattggggagaatagagttgtcatggttaccagaaaaatgtagt 

agtaaatctttttctttttttctttttggtcttcataatagtatgtaataattacctctgggaccttagaacttcttttcctctcc 

atttaaaacaaactctcacactgtagctaaaggctgggcacattcatcatgtgatccaagctagtgaaccttctgcttcagcctac 

ccacagctgaggctgtaggcaacccttctgctcctgccacttgaatttccactgccttctataaatgtatcaaatgctcttagacg 

agccagagatggtatgctggagatcagtaattaggattggtttaaacagtggctaaaaagcctggatgtgttggtggcagcccagc 

acttggaagcagaggcaaacaaatctcttgagtttgaagctagcctggtctatagagcaagttcaaggaccctgtcttaaaagaac 

accccatccccactcctacccctccacaaaaaagaaagaaagtcagatccctagaactagagtaatagatgaaaccaaacccaggt 

tctctgcatgagcagcaagtattttttaaccactgagccttctctgcagcccctgcagtatagcttaggatcccttcatctcattc 

TCCTGTAGTCATTTCTTCTAGCACAGCTGCAGCATTTGCTACATCTGCCrAGTAAGTGGGAGACAGGGAATAAGAAAAGCAGTATA 

aaggtctgggggctttgggtttttgttttttgttttggtttgtttgtttgtttaaagatttacttgttttatgtgagtacactgtc 

actgtcttcagacataccagaagaggatattggattccattacagatgactatgaaccactgtgtggttgctgggaattgcactca 

caaccatctggaaagcagtcagtgctcttaacagctgagccatctctccaggcccaactcttgaagtttttaagaaacaaaaccaa 

aaatatagatttccctgtaatgtagacaagctgggcagtagttatagctattcaggaacttagcagtttagagaccacctggactt 

cataatgagacctggacacaaaatccagtaagggtaaagaaaaatataaaagagaggctcagaattcctcctgtgacagaaactca 

ttcaggtttatgtagaaatttactgcctttgactcaaatgttgaccttgaaacttggttatgataaactgaaggtttgtaaaaaca 

tctagaatgcatttcatgtgtatattcttggtatacaaactgacccagttactattatatttctttgtagctgatgagaatgtacc 

agcgaagattctatcttataaccgtgccaatcgagctgttgcaattctttgtaaccaccagagggcgccaccaaagacctttgaga 

agtcaatgatgaacttgcagtctaaggtatggtgggtccaaaggtagggtagcaaagggagtccatgtctgatgtcttctgacaag 

cagaggcttctggaatctgacatagtatggcctgggataacagcaggctaatctgggtcggtttagaaagattttttttcaacaaa 

tggaaataatttgatagtatcattgtttttttttcctaaaatatttgtgctggagacacaagttctctatgagccactttctgttt 

tgaagtgctaactttgacataccactgaattgctagttgttgtccttgttatacttagggaaaatggaaatgttcgtggtagaatg 

cttgccttgtgtgcagcatgctctgggctccatccctagcatgacaaaaataaagtctcggtgatctggctaagaaacatgacaga 

aagatacacctcagtggcagaacccacctttgcttgtctaccatatgtgaagccctgggcttgatccccaaagcagaagcagggga 

agggagaggaatcctgttacattgtttgaagtttaaaagatggtgaagcaatggcatttaattcgctcctaatcctagaacaacta 

tttacatcggttgaggtgtgtcagatatgactgtgtcaggttgtgccctattgggagagactgatacgagaacaagttgttgtttc 

tctctcggcactggctgcttaactatgcatttaaatccacagtgaacatgttaaaacagacacacagggttacaatggaaaacatt 

taatacacacagtctgtggcttaggaataagtatcctcatttaagatcttgaggtgatcctaacaattataaagtttaagacaatg 

ataataaaagtgacatttccagagttctgcaacactgcaatgcataacaggaaagtattcaccatctgttggcaatagtcacaaga 

caagttatttctttggattcttgctcacagttaaagaggaaataatgtcaactagagagtagccaaagtacagatgcatttttttt 

TT AATCCAAATTTATAG AATTCTATACTTG gacaattt actttt ag aaactg ctttg caatg aaacttaacacat atttt cagg CT 
T AGAATATTCCCCT ATTG AGATTT CTG C AAGATGAGAACACAGGCAT AATGTATATT AATCTAAAG CT ACAACCTAGAG ATT CTG A 

tacccctggcctgaaaggatctccagatccacagggagtgaatctcaaatctgcacctaaggtcagcaaaggacgacggtcagcaa 

gctaagaaccccacagactgccttttgagcatgagcctttgctttgccctgttagatggagatcctctgatgctgcttactttcct 

catgtgttgtcattccaagcccagaataaataaagtatgagtaccaggtgctatttacacagttcaggagacccttcctggagaat 

gaggaggtcatttgttgctctcatttgaaaccactgtttgagcagctcgggctgtctgccaaagaagccctccaagtgtaggaacc 

ttctccagtctgcccacaaagtaaacacacgcccagttgcctagtcagtcaatggagtctttgagagaatttgacatagcttgcca 

gtttagcattcacagaaatggttacgactgtgatttgctgtgtttctagtctaagaagcctctgcctagttgtggctccaatgctt 

ttgtgtgcaaagtcagttctagtacaacatagatagtggaaggaagccactaacagtaaacatttaatgattctctcacaatggtg 
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aattgtttctaatcttgggctgcattttatgtgggtcccctacccccacccccggaagggtagagggtggcaatgggtgtggtgtt 
tttctaacaaattttaggctcagtcaacaacaacccaatgtgtgtaagtcaacatgtattcactctgggatattctcttgacctca 
taggtcagcagggtgattatggggataggattctttagaatccagcagcacaaactcaccagcattagctacaatatcatcatatt 
gctgtttctaagcaacacccaaagcagaatttaggttttgtgggttcaacaagcaggaaagaatgatggaattattctgtctcttc 
5 cttgtagatatggattccataagatttcctctgtggagggaaaacttcaattgatgcttattgaatgatgactaattttcttctca 

ctttagactcctttactttctaaaatagtaagccaagttgaagcaattcctcattgatgtctacttgccagtttataatttcctgt 
gatatcctctttagtatatcctttcccaaagctggcaattctttcccagatttggcaggcttgcttagtagatgtgtgtatctcct 
ctggtagtctcagaaggaatgctaaaggcccagagtggtggcccacgcctataatcccagcatttgaaagtcaaggacaggaagat 

10 gtttctctgtatagccctggctgtcctggaactcaactctgtataccaggctggcctcaaactcagaaatctgcctgcctctgcct 

cccaagtgctgggattaaaggtgtgcaccaccggctccagtctctttctaacgaactaactaactcataaacaaacaaaagaatgc 
taaagtctggcataggattaatttgaaaatagctgtcatctgggtcctcctctgttttctaaagctagtgtgttttcctgaaagag 
tacaaccagatttccaggttactctacagaaccttatattgttcaccgaagaacgtaaatgagcagcagacagcagctggattgtt 
ttctgcagtcactgtccaccattttcataaagcctttttgtactaggaagcactacagctcccagttttacgttctcagatgaagc 
15 ttctttccctctccaggtcattttattcctaactgcactgccgtttttctctgtctatctagattgatgccaagaaagatcagtta 

gcagatgctcgaagggacctgaaaagtgctaaggctgatgccaaagtcatgaaggatgcaaagaccaagaagtatgtacctgacac 
tgtaccaagggttggataagggagaacagttggcaccatcactcagaggcctgagtgttccagctcacatggtctcattatgtagc 
cttggcttcctaggataaaccaccattctcagctgttttcaaatacttcttgaggaaattttccatgattttctcctttaagcagt 

ATAT AGG ATACTTGTTTGTT CTTGTCC AG AGGTCAGTCTTAATGTATG ATT CTG C CATT CTT CCAGGG T AGTAGAGTCAAAAAAGA 
20 AGGCTGTACAGAGACTAGAAGAGCAGTTGATGAAGCTGGAAGTTCAAGCCACAGATCGAGAGGAGAACAAACAAATTGCCTTGGGG 

ACCTCCAAACTCAATTATCTGGACCCTAGGATCACAGTGGCTTGGTAAGTCTTAGGCCTGTGTAGATTTCCTGCTTTTGGTTAAGG 
AAAGGCAGAAAGTCTCTTGGATATTGCCAGCTCCTTCATGCCGTGTCTAAGTTTACATTTCTTCCAGGAGAGCCTACAGCTCTGGT 
TGCTGAGGTACATGGAATATCCTAGGTGCCCCATGGGCACATTAGTATAGTAGCCCATGCCTGCTTTCGAGATCTCTGAGATAAAG 
AATGAGCTGATAAAATAAAGTCCTTTGAATATTTTTGTGCACCAGAAAGCTCTGGACCCCTGCTATGGGTTATCATTGAGCTAGAC 

GGGGGGTCCCAATTGAGAAGATTTACAACAAAACCCAGAGGGAGAAGTTTGCTTGGGCCATTGATATGACTGATGAGGACTACGAG 
TTTTG AC CAGT CTCGGCAGGGGTTCTG TG AAAAGGAACAGTGTGGTTTGGGGAAGATGG ATAAACTGAG CCTCACTTGCCCTCACA 
CCCGAGGGAGAGGCCACAAGTCTTAACAAACCAACATCTTTGCAAAAAGATAGACCTGGAGATACTATAAGGGAGAGCTGAGCCAG 
TTGTCCTATGGACAACTTATTTAAAAATATTTCAGATATCAAAATTCTAGCTGTATGATTTGTTTTGAATTTTGTTTTTACTTTCA 
30 AGAGAGCAAGTGGATGGGAATTTGTCAGCATCCTGCCAGGCAAATTCAGTTTTGCTGCAATGTTTGGATTCTCTCAGCTACTGTAT 

GTGAAGTCTGATTATATTGGTGCGTTTTTACAGTTAGGGTTTTGCAATAACTTCTATATTTTAATAGAAACAAATTCCTAAACTCC 
CTCCTCTCCCCTATTTCAGGAATTTAAAATTAAGTAGAACAAAACAAAAACCCAGCGCACCTATTACAGCTGTCATTCTATCGTCA 
TGGGAATCAGTTTTCATTAAACTTGAAGCAGTTGTGACTTCGGCAGTGTTTTGGTTCAGACACCTATTCACAGAAAAGCATGATGG 
GAAAATATTT C CTG ACTTG AGTGTTCCTTTTTAAATGTG AATTTTTATTT CGTTTTAAT TATTTTAAAATATTTAAGCCTT CTTCT 
35 TGATCTTAAAGATCGTGTAGCTTGGGGTTGGGGAGGGATGAAGGGCGAGTGAGTCTAAGGATAATGTAATAATCAGTGACTGAAAC 

CATTTTCCCATCATCCTTTGTTCTGACCATTCTTTGTACCCTTTAAGAGATCCATCTTTTTCTTTGGAAACCCCAGTCTTTCATTT 
GAAAGATGTTATTGTATAAAAACTTCCACAGGTCAATAAATTTAGAGGAAAATGAGCATTTGGTCCAAGAAAAACAAAAACCAAAA 
CAAAACAAAAAAGGAAAAA7AATCAAGATTTTAGGGCTTTTATTTTTTCTTTTGTAATTGTGTAAAAAATGGAAAAAAAAACATAA 
AAAGGAAAATTTTAATGTGAAGACTTTTTTTTTGCTATAATCATTAGTTTTAGAGGCATTGTTAGTTAGTGTGTGTGCAGAGTCCA 
40 TTCCCACATCTTTCCTCAAGTATCTTCTATTTTTATCATGAATTCCCTTTTAATCAACTGTAGGTTATTTAAAATAAACTCCTACA 

ACTTAACGGAAACTT AGCGTCTGCCTG TTTGTGAATGAGGCC CCAGG CCAG AGTAAAG GCTCAGGG CTG AGATTTAGTGCAG TTCA 
TGGTCTATTCATTCAGGTCAGCAAGGGTCGGTCCCTCCCAGTGGGAAGGTGGTATGGGCTTGTCCTGGGAGTACATCTGTCCTGAT 
GTGGGATAAAGAGTATCAGTTTCCATCCCTAAAGACAGCCCCAGAAAGCAAGGGAATGTACAATAAACCTTTAGGAACTGCCTAAT 
CCCAGTGTGGGCAGTGCCTACTGAGTGGGACAGCCTTGTTTATTTGAGAAACAATCGTAGAGAGCTTTCCATGTGTACTGAACAGA 
4 5 AACAGGATAGCTAGCTTATATGGAGAAGCCTCCAGACGGAATGAAGATTCTGAATTGATTGATTGAAGGACTTAACTGTTAACTGT 

AACAAGCCCAGAGCTCTGGATACCCCAAAGTAGCCATGATCCCTACCAAGTGTTCCTTCTGTTACCCTAAGTCTGAAATTCAAGGT 
GAGAAAGTGAACTCCAGACTAAAGGGAAGGTCCGAATGGGCCACCAATTGAAGGGCCCACACCTGAGCTTGCTGGCATCCGCAATC 
TATTCAGAACCGCCTTTCTTAGTGGTCTGCGTTATCACTGATGCTGGGACCACAGCAGCAAACTCTTGGTCCCTTGAAGCTTGAAC 
TTCAATTGGCTATTGAAGGCAGCACTTACTCCTGAGAATAAAAACAGTATAACCATCACTGTTTGGAACCAAGAACATTATAGCCA 
50 GGTGTTTTTGAATTCTGTAGTGTTAGAGTTAGCCAGACAGAATGTTAAAACGGGAGGCCTTTGGTAACCAACCAATACTCTCTGGC 

TGGTAGCTGGTAAGAAATGAACCTTAGTTTTAGGACCTGGTAACAAAGACAACAGCAAATAGCAAAGTGCATTCCAGGCAGTGGTG 
GCGGGCCTCTTGAGGAAAGCCACAGAGCACACATGAATCTCAGCTGATCCTGACTGGGACTGAGAAGAGGCTGCCAAGATTGGGGG 
AGCTGATGAGTTTTAGAGGTATATAAGGCTTGCGCTTAGAGAATGGGAGTAAACCTGCCATCCTTGATGACCCAGCACATCTCAAT 
TGTAGCCCATTATGCAAGAGCAGAAGCTAGGTGGGCAGTATCTGGGAAGCCCCTTTCTGTGGGCAAAGGGCAGTGCTTCTATGTGG 
55 CACCAAGCTACACATCATCCACACTCTTGCCATCTGTGCAGCAAGTGCACTGTCTCTTCCAAAAGCTGGGACCTAACAACTGACAC 

ATTTAAAAAGTGAAAAGAGACACTTCACACACACACACACACACACACACACACACACACACACACACACACCTCAGCCTTTCCAG 
CCACAACCTCTCTTCAGTTTCACAATCAAGTAAGTACCTGCGATGAGTCACCCACTGCACTGTCTTTTCCCACCCTCTGCATCCAG 
TGTCTACCACAACCCTCTCCCTGGGTTCTAACCCTGGTCACCAGTGACCACGCAACAAGGAGAGAGTGCAGTCTTCATTCACCATC 
ttgcctaagctct t tttgggtggaattgaatgctgttactttacatgccataaatgtaacattttaataaatgatttttagtaact 
60 gctgacaagttcatccatcatcatgggtcagttttagatcacttttcatccctcacacccatttgcagctattctgcactcccata 

tgcatcctccactggtctcaggtttattctctaaacatgtcttatggatgttttatttgaaagagctcatagtatatgtccacccc 
ttgtaaaagtgcctctctggctcctgtaatgtcgcccagtttcactcctatttctgtcaggctgtttgtggctgagacatttttaa 
tgtagctgccatcgtccttctcatttcatgtagccaatgcagtcacactcctgagctctgcacgcacagtcagccacacagttctg 
caggatatccacagaaacctctggaggacaactcaggactcgctgttctaagcctgctgggtctgggtttcctgtgtgtgaaaagc 
65 acctcactgaaccaggcagactcagcccttggcccttccttccaagctcatatctagtaatttgtcgactttgaaattctttccta 

aatacttgtaccacatataggcattttcccaatttttaaaatttcttacatttttttaaaccttttttttttctagaacttttatt 
tcagcccttgcagatccctcctataagacattttcaatttgttcggaacaaaagagcacttcttggagaacatactgccctgaaat 
gacctcagtcaagctagttttggatgcttatgagtagtcccctgatgacaaatcagtaaacagggagggaggggagatttaacaga 
ctttccccacaaccctaaggaagcagcctttttgaaattgccatatagattttttaggttaaataattacgctgtacttacatatt 
70 ttaaaaaatctttcagagaaaatattcctggaaaacagtgctcatcagtgcagaggctggggctagtggtgtaggccagaggcagg 

gcccgtgaccctggggtctgcccataacactataaaaccaccaccaccaaaaccgtcaatgtaatcagttcccaaagttgggtgga 
ggctcactatactaactgtcatgcctgtacttacattggaaaatccttatagccgggcagtggtggcgcacgcctttgatcccagc 
ccttgggaggcagaggcaggcagacctctgagttcgaggccagcctggatgtttaaattaaggcaattatgcttaaattaaaattc 
ccagtgaccgcagatctgccctatatactgtctgggtagaagttacaaggagtatatttttcaaactcaaacttcacacgtaagat 
75 gggtgcatcttagggctagagagatgcttaaggggttaagaacacttgttactcttgcagaggattggtgtttggaacctaacaac 
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TACATGGTGGCTCACAGCCAACCAAGTAACAATTCCAGGTGATCCAGTAATCTCTCCTGACCACTGTGCACCGGGCACACAACTGG 
TGTGCATGCGT ATACACAGG CAAAG CACTCATACACAAAG TAATTTTT AAAAGG T AGGT ACAGCTTACGTGTAAATTATTCTTCAA 
TAAGTCTGG GCTTTCAGAAG CAGTGGGG ACG ATGTG CTTTGAT AAC ATTGG ATGGTTC7TCTCATG GTGAAAAAGACAG ACTCAAGG 
CTGGAGAGATGGCTCAGCAGATAAGAGTCCTGAATTCCCAGCAACCACATGGTGGCTCACAACCACCTGTAATAATATCTGATGCC 
5 CTCTTCTGGTGTGCCTCAAGACAGCAACAGTGTACTCATCTATAATAAATGAATAAGTCTTTAAAAAGAGAAAAAGACAGACTCAA 

AG ATT CATG CAAAGTTT ACT GAT AGG ACTGAATG TAGGG AATCAATATTTATAAATAGTTTTTAACAATCCTATTCAAAGTATACA 
CGTGCCACTGAACACATACTTGGCATTTTAATCATTCATCTTTAAACCTTTGTACrTCCTTTGCAGAAACACTCCACAAAATACCT 
TGGGGTGACCTTATTGTGAAAGGAATAGTTACCTCATTTGGAGAGGCTGTTTGTCATGAATACACAGCACCTCTCACTTTGTTCTC 
TTCCCATAATCACTAAAGAATCTAGATAAGGTCCTTCTTGCTCCCTGTGCCTTTGTCAGACCAAGCATGGCCTGTTTCTGAACAGG 
10 CTTGCTGTGTTCCTGCCCTGCTGAGATTCTCTAGAAGGCACAGTAGGGATGTGTGCTGGAACAAAGGGGGCGAGAGTAAAAGCAAG 

TCCATGCTGGTCTCAGTTTCCCCTGTCTTCAGCACCACATGCTTGACCTCAGTGAAACAAGCACTGTACCGGCCGTTCCTGGCTGA 
AGAGAGCTAATGGTAACAGTCAGTAGTGAGGCAGCCAGGGCTGTGGACACAAGAGGTTGTTGGGAACTGTTGGCATAGATGTGAGT 
TATGGAGCTTTTGTTCTACAAGACAGGGTTTCTCTGTGTACCCTTGGCTATCCTGGAACTTGCTCTGCAGACCAGGCTGGCCTCAA 
ACTCATAAAGATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGTGCCACCACCACCCAGCAGGTACGATTTTTAACTT 
1 5 GAGTAAAAACAAACAAAACCCCTAAAGTTCCTTTAAGGGACTGAGAATGCAACTGACTTAAGGAAAGGAGCCCGGAGGTTATGATG 

TCAGAAGGGATGGGGCCCTAGATAGGTTTGCAGGTCAGAGGACAAGGGCTTATACTGCAGGTTCACTGAGGTGTGCACTTAGGAAG 
TGCTTGCTGCATGTACAGTTAACAGCAGAGGAAATAAGGGACGGAACACAGCTTGATGAATGGATTAAGCAGACACTTCAAGTCTA 
AGTCTTTGTCTCCCTCTGTGAACGGAACATCACTATGCTCTGACATGATGACTTCTAGAGTCAATCATTATAACGAAGAAAAGTGT 
GTTAGCACTTGGTACTAGCCTGCTAAGAATGCCCTCTGTTATTTTAATCACATACATAGTCATGTGAGAATATTTTCTTATAATTT 
20 AATTCCAGGAAAATGTTATTCCCTTTCCACAGAACTAGTTAGCAAACATTGAGAGTCACTACTTTAGCTACTATAGAGCTCAGCCA 

CAGCTGCCTCTTAATCGCAGCAGCTCCATTACCACTCAACCATACTGTGATTGCCCTTATAATCACATCTCCCATTTCAACCACAC 
AGCATTTTTGTCCTTTTCTGTTTTAAGTGCCCTCTATTTTTCCTAAAGAGCTTGGTGCAGTGGTGCCCACTGGATGTCTCAATTCT 
TGGGAGGCTGGGGAGGCCTCAAGTTTAAGGCCAGCCTGGGTTCTACAAGCAAGACCATACCTGAAGAAAAATGCAGTGAACATAGC 
AGCGTACCTGCTTCCTGTTCAAGGAAAGACTTGTCATCACTTCTGGAAGAAGTGTAAATAGAAATCCATCTGCCAGTCCGTCAGCT 

2 5 CACAAAGAGCCAGGAGGCTGAGGATGAACGTTTTGCAGAACAATGAACATCCATTCCAGGATAGCACTGCACAACACAGTTCCCTG 

GAAGTTGTCTGAGGCTGTTCGCACTCCCATCTCCTTCCTGTTGCTTCCACAATGCTGACCTTAGGGCTGCTCCCTAAAAAGTATTC 
TACCCACTAACCTATCAGAGACAGCACCCTAAAACAAATTCCGACCTAGCCGGGAAGCACAGTAGCTCACATTTTTAATCCCAGCA 
AGGCTGAGTTG CTG AGTCZAGGAG AATAGCT AAACTCAAG ATG AG CCTGGATTTGTACAAACTTGTAC AAAATAACTAANNNNNNNN 
NNNNNNNNNNNNN^mNNNNNNNNNNNNNNIWNNNNN^mNNNNNNN ATCTCTAGGAC CCACATGG TAACTGTAAATAAAG AAG CT CA 

3 0 CTTAGGATACCCAAGATATAAGATACAATTTGCTAAACGCATGAAATTCAAGAAGAACGAAGACCAAAGTGTGGACACTTTGCCCC 

TTCTTAGAAATGGGAACAAAACACTCATGGAAGGAGTTACAGAGACAAAATTTGGAGCTGCGACGAAAGGATGGACCATCTAGTGA 
TTGCCATATGCAGGGACCCATCCCATAATCAGCTTCCAAACGTTGACACCATTGCATACACTAGCAAGATTTTGCTGAAAGGACCC 
AGATATAGCTGTCTCTTGTGAGACTATGCCGGGGCCTAGCAAACACAGAAGTGGATGATCACAGTCAGCTATTGGATGGATCACAC 
GGCCCCCAATGGAGGAGCTAGAGAAAGTACCCAAGGAGCTAAAGGGATCTGCAACCCTATAGGTGGAACAACAATATGAACTAACC 
35 AGTACCCCGGAGCTCTTGTCTCTAGCTGCATATGTATCAAAAGATGGCCTAGTCAGCCATCACTGCAAAGAGAGGCCCATTGGACT 

TGCAAACTTTATATGCCCCAGTACAGGGGAACCCCAGGGCCAAAAAGGGGGAGTGGGTGTGTAGGGGATTGGGGGGTGGGTATGGG 

ggacttttgggatagcattgaaaatgtaaacgaggaaaatacctaataaaaaataaattaaaaaaaagaagaagctcacaatatgc 

TTACCACTGTTCTAAGTAGTTATTAAACGCAATATGAGATCAGGCCCACAGGCCAGAGGGGCAGCTGGGCAGTCTTTCCTTGACTC 

CAGG AAC AGGCTTGGT ATAAGCTAAGGTTGAAG CATGAGTGTTG C CTGAAATAAG CCCCAATCTGGG CT agt CGGGGTGACGTCAC 

4 0 AGGCAAGTGCCTTGTGTGGGGGCTAGAGCACCTCCCAGACAGCACAAATGTATATACATTACCAGTGACACCTACACATCCTTATA 

TATGCTGAGCTGGGGGAAGCCCATACTGGCTACACCCTGTGTGTGCCCTACTTTTCCCAAACTTCCTTGGGTAGAAGGAGACACCT 
AAGGCCTAGGAAGCTAGGAAGAGGAAATGAGGCCCTGTTTCCCAATTATAGGCCTGGCAAACAAATTGCTGTTGGAAGAAAATCAT 
GGAGCCCCTGGGGGTGGGGGTGGGGTCTTGTTACAGACACAAAAGCAAAAAAGGTTTGGGCTGAACACAAGGAAGCTCCCAGAAAA 
TAGAATTTTAAAGCATACTGTAGCCTCTAGGCTGCTGGAGTTGGCACAGAAAGCTCAACAACGATTACAACATTTTAAGAGGGTGT 
4 5 CTCCTGAGAGAACCGGCCAGACCAGGCAGGCAGGGAAAGGCCCTGTTCAGCTCCATCTGCCCTCTCTGTCTAATCATCCTGGCTGG 

CCATTCCCCTCCACTGAGTAAAAACCCCAGGGCCTTTGCACATGCTGTTATTCATACCTGGAAAGTACTTTCGTCCAGCCTTCCCT 
TCAAAATACATATGTCCATCTCTTTACACCATTTGGCCTCTCTTGAAGTCCTACAGACATAAGACACAGCTCCTCTTACTTAATGA 
TTGGCCAGCTAGCCAATGGCCACCAGGATTACCTCTCACCCAGTGGGCTCTCTTGTGGAACACAGACACTCAGCTTCCCACTTATT 
ACATAGCCTGACTTCAAGTCACGGGGCTCTGAAACCTTGATTAGAAGATAATTAGGATCATGAGTTGTGCAAGCCAACCTCAAGTC 
50 CAGTTTCCGCCTACATCAGAGGCCTGTCACTAGGTGGCAGTCAGTCTATCTCAACTCCCCAGTCCCTCAGGACAAAGTTCCTCAGT 

GGTATACAGAATTCGGACGTTCTTGAGACCACCCTCAAGGGAAATAGCGCATCTGTCACTATTTGCCTGGCAAAGCGAAGGTGGCC 
CAGGTGGGTGGGTTGTCCAAACCCATACATCACAAATTCTAGTCTCAGGAATCCCAGGGGAGCTTTCCTGCAAGGGGATGTTGTGT 
GGGACTTCTCACCTCTGAAATGCAGATGCTGTCCAGAGCTGCAGGGTAGCTGTCCAACTAACTGTCTGCTCATCATTGGCCAGACG 
GCAGGATCAAGGGATGCCCTCGGGTTTACCCGTGCTGTTCAGAGAACGGCTTTTGGAAGATTGATTTTAAGTTATTTAACAGTCAC 
55 AGACAGGTGTCATGTCTGGAGAATAGAGGCAAAGTCCGCGGTGAGGGATGAAGCAGGAGAGATAGGGGAAGGCAAGACAGGACTGC 

TGGGCCACGAAGCTGTGCTGATTTGAAGCACAGTGGGAATTCACGTACGCAATTTCAAAGGCTTTAGTGGTAAATTCTGAAGCTCA 
GATGCAGGCAAGACCCAAGAGGATAGTGTACACAGAGAGAAGAGGGGTCCTCAGGATCGTGCGTAGAGTGGAGAGAGCCCCAAAGG 
CAGGAGGGAAGAGCCTCAGTGGATTACTTAGGGATGAGGGAGAGAAGAAAAAAGGTTCTTGCAAGGTGTGGGGTCTTCCAAATTCA 
GGAGTTCACTGCCATATAGAGAAGGTGTAGCGGGTGAAAGGGGCCATGTGATGAGGATGGCAAGCAAGGCTGTGGCGCAGATGACG 

6 0 AGATGCCTGGGTCGGGAGGTCAGGGGAGACCCAGGATTGGGGTCACCTGTGTCTGCGCAGAGGGGAAGCCACCCTGCAACTGGCCC 

AGCACTGAGTCCAGAGGAAAATGAGGCAGAGGACAAACCAGAGCTTCGGAGACTAAGTGCAGGTAGGGCGCGGGCGGAGCGTGAGG 
AGGGCAGCGGACCACGCGAGAGGCCTCGAAGGCCACCGGACCCGCGTCCGAGAGTCTGAGGGCCCTGCCCACACCTGCGTGGCCCC 
CTCCCCAGAGGCCACACTCCAAGGCCACCCTAGAACCCGTCTGTCTGCTCAAGCCCTTGCAAAAGACGTCTGCGCAGAGGGGGCGT 
GGCAGGCGTGCTGTCACTCACGGCCTGTTAGCCAATCCACGAGTGCGCCCCTCCCCGGAGAGGGTGCGCGGAGGGCCCGCCCCCGC 
65 CGCCACCGCGGGTGTGAGGAGGCCAGGCTGGCGCGGCTCCCTCCGCCCGGCAGCCTTGCCAGGTAACCGGGTTCGGCGGGAGGGCT 

GGGGGTCGCGCAGCCCCCTCGCTCCCTGGGAGGCGTGCACACTGCCGCGGCGGGTCCCGTGTGGGCCGGAGGCCCGTGCNNNNNNN 

N^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNt^^ 

NNOTWNNNNNNNNNNNNNNNNNNNNNmiNNNNlWNNNNmiNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNhmNN^JNN^ 

70 NNNNNNNNNNNNNJmNtmNNNNNNNNNimiNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNmWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNmWNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniwnw 

NNNNNNNNNNNTOttlNNNNNNNNNNNNNNNNNNNNNNtm^ 

7 5 CAAACACTTGGGCAAACTTTCGGGCCTCGCGCCTGGCGCCCCGTCTCCGCCCAGTCCCTGGTGGTCACTCTGGGGCGGGTGGAGGG 
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GGGCATCCGGGTCTTGGATCACCTGATAGGACACCCCCTCCCCCAGTAGGGGGGGAGTGTTCCAGGCACTTTGCCCTGAGGCCTAA 

GAGTCCTCACTGGTTGGACAAGTGGAGTGGGATTCCGGCCCTTAGCATCGGGCGGCTGTCAGTGGCTGTGAGGGGAAGCCAAGACA 

gggaccccctcatccaacctgagaacctggggaaccgacaagatcttcctgcccactgccatttctccagagtgtgctgtctgtga 

aaactcctaagagctccgggatgggcttattggcgcaagaacctttggaatcctcatgtagaacttaggcagatgttggggtaggg 

5 CTGGTTGTGGAGCAGAGCGGGCCTACTCATCTCCCTCTTCTTrGGGAGGATGGGGTATGAAAGCTAAAACCGTGACTGCTTCCCCC 

MOUSE SEQUENCE - mRNA 

ATGAGTGGGGACCATCTCCACAACGATTCCCAGATCGAAGCGGATTTCCGATTGAATGATTCTCACAAACACAAAGATAAACACAA 
10 AGATCGAGAACACCGGCATAAGGAGCACAAGAAGGATAAGGATAAGGACCGGGAAAAGTCTAAGCATAGCAACAGTGAACATAAAG 

ATTCTGAAAAGAAACACAAAGAGAAAGAGAAAACCAAACACAAAGATGGCAGCTCAGAAAAACATAAAGACAAACATAAAGACAGA 
GACAAGGAAAGACCGAAGGAGGAAAAGATTAGAGCTGCTGGGGATGCAAAAATAAAGAAGGAAAAGGAAAATGGCTTCTCTAGTCC 
GCCACGAATTAAAGATGAACCTGAGGATGATGGCTATTTTGTTCCTCCAAAAGAGGATATTAAGCCATTGAAGAGGCTTCGAGATG 
AAGATGAT G CTG ATTATAAACCT AAGAAAATTAAGACAG AAG ATATCAAGG AG AAG AAAAG AAAACTAGAAGAG G AAG AGG ATGGT 
15 AAATTAAAAAAGCCCAAGAATAAAGATAAAGATAAAAAAGTTGCTGAGCCAGATAATAAGAAAAAGAAGCCGAAAAAGGAAGAGGA 

ACAGAAGTGGAAATGGTGGGAAGAAGAACGTTATCCAGAAGGCATCAAATGGAAATTCCTAGAGCATAAAGGGCCTGTCTTCGCTC 
CACCATATGAGCCTCTGCCAGAGAGTGTCAAGTTTTACTATGATGGTAAAGTTATGAAGCTGAGTCCTAAAGCAGAAGAAGTAGCT 
ACATTCTTTGCAAAAATGCTTGACCACGAATATACTACTAAGGAAATATTCTGGAAAAATTTCTTTAAAGATTGGAGAAAGGAAAT 
GACTAATGACGAAAAAAATACGATTACCAACCTAAGCAAATGCGACTTTACACAGATGAGCCAGTATTTCAAAGCGCAGTCAGAAG 
20 CTCGGAAACAGATGAGCAAGGAAGAAAAATTGAAAATCAAAGAAGAAAATGAAAAGTTATTGAAAGAATACGGATTTTGTGTAATG 

GATAAT CAT AG AGAGCGGATTG CCAACT TC AAG ATAG AG CCTC CG GGG CTTTTCCGAGG CCG AGGGAACCACC CCAAG ATG GGT AT 
GCTGAAGAGAAGGATCATGCCTGAGGACATCATCATCAACTGTAGCAAAGACGCAAAGGTTCCTTCTCCCCCTCCTGGTCATAAAT 
GGAAAGAAGTCCGACATGATAACAAGGTTACTTGGCTGGTCTCCTGGACAGAGAATATCCAAGGTTCTATCAAATATATCATGCTG 
AATCCCAGTTCACGAATCAAGGGTGAGAAAGACTGGCAGAAGTATGAGACTGCGCGGCGTCTGAAGAAGTGTGTGGACAAGATCCG 
25 AAATCAGTATCGGGAAGACTGGAAGTCCAAAGAGATGAAGGTTCGTCAGAGAGCTGTAGCACTGTACTTCATTGATAAGCTTGCTC 

TGAGAGCAGGCAATGAGAAGGAAGAAGGAGAGACGGCAGACACTGTGGGCTGCTGTTCACTTAGAGTGGAACACATCAATTTACAC 
CCAGAATTGGATGTTCAGGAGTATGTGGTGGAATTTGACTTTCCTTGGAAGGACTCAATCAGATACTATAACAAAGTCCCAGTTGA 
GAAACGAGTTTTTAAAAACTTACAACTGTTTATGGAGAACAAGCAGCCTGAGGACGATCTTTTTGATCGACTTAATACTGGTATTC 
TAAATAAACATCTTCAGGATCTCATGGAGGGCTTGACTGCGAAGGTGTTCCGTACCTACAATGCCTCCATCACACTACAGCAGCAG 
30 CTTAAAGAGCTCACAGCCCCTGATGAGAATGTACCAGCGAAGATTCTATCTTATAACCGTGCCAATCGAGCTGTTGCAATTCTTTG 

TAACCACCAGAGGGCGCCACCAAAGACCTTTGAGAAGTCAATGATGAACTTGCAGTCTAAGATTGATGCCAAGAAAGATCAGTTAG 
CAGATGCTCGAAGGGACCTGAAAAGTGCTAAGGCTGATGCCAAAGTCATGAAGGATGCAAAGACCAAGAAGGTAGTAGAGTCAAAA 
AAGAAGGCTGTACAGAG ACTAGAAG AG CAGTTGATGAAG CTGGAAGTTCAAG CCACAG AT CG AGAGG AG AACAAACAAATTG CCTT 
GGGGACCTCCAAACTCAATTATCTGGACCCTAGGATCACAGTGGCTTGGTGCAAAAAGTGGGGGGTCCCAATTGAGAAGATTTACA 
35 ACAAAACCCAGAGGGAGAAGTTTGCTTGGGCCATTGATATGACTTATGAGGACTACGAGTTTTGACCAGTCTCGGCAGGGGTTCTG 

TGAAAAGGAACAGTGTGGTTTGGGGAAGATGGATAAACTGAGCCTCACTTGCCCTCACACCCGAGGGAGAGGCCACAAGTCTTAAC. 

aaaccaacatctttgcaaaaagatagacctggagatactataagggagagctgagccagttgtcctatggacaacttatttaaaaa 

TATTTCAGATATCAAAATTCTAGCTGTATGATTTGTrTTGAATTTTGTTTTTACTTTCAAGAGAGCAAGTGGATGGGAATTTGTCA 
GCATCCTGCCAGGCAAATTCAGTTTTGCTGCAATGTTTGGATTCTCTCAGCTACTGATATGTGAAGTCTGATTATATTGGTGCGTT 
4 0 TTTACAGTTAGGGTTTTGCAATAACTTCTATATTTTAATAGAAACAAATTCCTAAACTCCCTCCTCTCCCCTATTTCAGGAATTTA 

aaattaagtagaacaaaacaaaaacccagcgcacctattacagctgtcattctatcgttatgggaatcagttttcattaaacttga 

agcagttgtgacattggcagtgttttggttcagacacctattcacagaaaagcatgatgggaaaatatttcctgacttgagtgttc 

CTTnTAAATGTGAATTTTTATTTCGTTTTAATTATTTTAAAATATTTAAGCCTTCTTCTTGATCTTAAAGATCGTGTAGCTTGGG 
GTTGGGGAGGGATGAAGGGCGAGTGAGTCTAAGGATAATGTAATAATCAGTGACTGAAACCATTTTCCCATCATCCTTTGTTCTGA 
45 CCATTCTTTGTACCCTTTAAGAGATCCATCTTTTCTTTGGAAACCCCAGTCTTTCATTTGAAAGATGTTATTGTATAAAAACTTCC 

ACAGGTCAATAAATTTAGAGGAAAATGAGCATTTGGTCCAAGAAAAACAAAAACCAAAACAAAACAAAAAAGGAAAAATAATCAAG 
ATTTTAGGGCTTTTATTTTTTCTTTTGTAATTGTGTAAAAAATGGAAAAAAAAACATAAAAAGGAAAATTTTAATGTGAAGACTTT 
TTTrTTGCTAT ^ TCATTAGTrrTAGAGGCATTGTTAGTTAGTGTCTGTGCAGAGTCC ^ TTCCCACATCTTTCCTCAAGTATCTTC 
TATTTTTATCATGAATTC 
50 

MOUSE SEQUENCE - CODING 

ATGAGTGGGGACCATCTCCACAACGATTCCCAGATCGAAGCGGATTTCCGATTGAATGATTCTCACAAACACAAAGATAAACACAA 

AGATCGAGAACACCGGCATAAGGAGCACAAGAAGGATAAGGATAAGGACCGGGAAAAGTCTAAGCATAGCAACAGTGAACATAAAG 

ATTCTGAAAAGAAACACAAAGAGAAAGAGAAAACCAAACACAAAGATGGCAGCTCAGAAAAACATAAAGACAAACATAAAGACAGA 

55 gacaaggaaagaccgaaggaggaaaagattagagctgctggggatgcaaaaataaagaaggaaaaggaaaatggcttctctagtcc 

G CCACG AATTAAAGATG AAC CTGAGG ATGATGG CTATTTTG TTCCTCCAAAAG AGG ATATTAAGCCATTG AAGAGG CTT CGAG ATG 
AAGATGATGCTGATTATAAACCTAAGAAAATTAAGACAGAAGATATCAAGGAGAAGAAAAGAAAACTAGAAGAGGAAGAGGATGGT 
AAATT AAAAAAG C CCAAG AATAAAGATAAAGATAAAAAAGTTG CTG AG CCAGATAAT AAG AAAAAGAAG CCG AAAAAGG AAGAGG A 
ACAGAAGTGGAAATGGTGGGAAGAAGAACGTTATCCAGAAGGCATCAAATGGAAATTCCTAGAGCATAAAGGGCCTGTCTTCGCTC 
60 CACCATATGAGCCTCTGCCAGAGAGTGTCAAGTTTTACTATGATGGTAAAGTTATGAAGCTGAGTCCTAAAGCAGAAGAAGTAGCT 

ACATTCTTTGCAAAAATGCTTGACCACGAATATACTACTAAGGAAATATTCTGGAAAAATTTCTTTAAAGATTGGAGAAAGGAAAT 
GACTAATGACGAAAAAAATACGATTACCAACCTAAGCAAATGCGACTTTACACAGATGAGCCAGTATTTCAAAGCGCAGTCAGAAG 
CTCGGAAACAGATGAGCAAGGAAGAAAAATTGAAAATCAAAGAAGAAAATGAAAAGTTATTGAAAGAATACGGATTTTGTGTAATG 
GATAATCATAGAGAGCGGATTGCCAACTTCAAGATAGAGCCTCCGGGGCTTTTCCGAGGCCGAGGGAACCACCCCAAGATGGGTAT 
65 GCTGAAGAGAAGGATCATGCCTGAGGACATCATCATCAACTGTAGCAAAGACGCAAAGGTTCCTTCTCCCCCTCCTGGTCATAAAT 

GGAAAGAAGTCCGACATGATAACAAGGTTACTTGGCTGGTCTCCTGGACAGAGAATATCCAAGGTTCTATCAAATATATCATGCTG 
AATCCCAGTTCACGAATCAAGGGTGAGAAAGACTGGCAGAAGTATGAGACTGCGCGGCGTCTGAAGAAGTGTGTGGACAAGATCCG 
AAATCAGTATCGGGAAGACTGGAAGTCCAAAGAGATGAAGGTTCGTCAGAGAGCTGTAGCACTGTACTTCATTGATAAGCTTGCTC 
TGAGAGCAGGCAATGAGAAGGAAGAAGGAGAGACGGCAGACACTGTGGGCTGCTGTTCACTTAGAGTGGAACACATCAATTTACAC 
70 CCAGAATTGGATGTTCAGGAGTATGTGGTGGAATTTGACTTTCCTTGGAAGGACTCAATCAGATACTATAACAAAGTCCCAGTTGA 

GAAACGAGTTTTTAAAAACTTACAACTGTTTATGGAGAACAAGCAGCCTGAGGACGATCTTTTTGATCGACTTAATACTGGTATTC 
TAAATAAACATCTTCAGGATCTCATGGAGGGCTTGACTGCGAAGGTGTTCCGTACCTACAATGCCTCCATCACACTACAGCAGCAG 
CTTAAAGAGCTCACAGCCCCTGATGAGAATGTACCAGCGAAGATTCTATCTTATAACCGTGCCAATCGAGCTGTTGCAATTCTTTG 
T AACCACC AG AGGG CG CCAC CAAAG ACCTTTGAGAAGT CAATGATG AACTTGCAGT CT AAG ATTGATG CCAAGAAAG ATC AGTTAG 
75 CAGATGCTCGAAGGGACCTGAAAAGTGCTAAGGCTGATGCCAAAGTCATGAAGGATGCAAAGACCAAGAAGGTAGTAGAGTCAAAA 
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AAGAAGGCTGTACAGAGACTAGAAGAGCAGTTGATGAAGCTGGAAGTTCAAGCCACAGATCGAGAGGAGAACAAACAAATTGCCTT 

ggggacctccaaactcaattatctggaccctaggatcacagtggcttggtgcaaaaagtggggggtcccaattgagaagatttaca 

ACAAAACCCAGAGGGAGAAGTTTGCTTGGGCCATTGATATGACTTATGAGGACTACGAGTTTTGA ^ LAATTGAGAAGATTTACA 

HUMAN SEQUENCE - GENOMIC 

TTCAAACTCCTGGGCTCAGGTAATCCCCGCACTTCAGTCTCCTGCCTAGCTAGGACTACATGTGCATACTCCCATGCCTGACTAAT 

CCT^^c^IIrr^r^^x^ AGGTCTTGCTATCTTGCCTTGTCTGGTCTTGAACTCCTGGGCTCAAGC AA T ccrrccA 

CCTTGGTCTCCCAAAGCATTGAGATTACAGGTGTGAGCCACCATGCCCAGCCAAGCCTCAAGTCTTGAATACTTTAAATCCATTTT 

TGCCTCCCAGGTTTAAGCAATTATAGGTGTGTGCCACCACACCCAGCTAATTTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTATTTTTAGTAGAGACGGGATTTCGCCAAGTTGCCCAGGCTGGTTTCACACTCCTGAGCTCAGGCAATCTGCCCAC 

CTCAGCCTCCCAAGGTGCTAGGATTACAGGCATGAGCCACCATGCCTGGCCTGTAGGTAATATTTTCTAAAACACATATTATGTTC 

CTCCATTGCTCATAGCAACTCTCAGTGACTTCCCAGTGCTATGAAGATAAACTGCAAATGCCTTAGAGACCCTGCATGAACTGGGC 

CTTGCTTACCTCTCCAGCTrCATCTCTCACTACTCCTCTTCACCCTCTACCCCTTAGCCATACTGAATTACCAGCAGTTCCCCACA 

TAAACCCTGCTCTTTCCAGTTTCCAAATTTTTGCCCATCTGTTCTCTTGGCCTTGAGTGCTTGTCTCCCTCACTTGCCTTCTTTAT 

TCTCCCCAACCTTTACCTGGCTGACTTCTGTTTCCATTTTGAGACCTAAGTTTAAGTGCCATTTCCACTGGAAATCCGTGCCTGAC 

TCTGTAATTCTGGATGGCAGTTCTTCTAAAGGGCTCCTACCGCAAACACACTGTACTTTATCCTCGAGGCACTCATCACAGTAAGT 

GACAATTACTTGTTCCCTTCTCTGTCTCACCCACCAGACCTGAGCTCCTTGAGAGCAGGGGCCTTGTCTTTCTAGTTCACGGCTGA 

ATTCCTAATACTAGCTTAGTACCTGGCTTATAGTTGATTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAT 

GCAGGG AAG CCAAAG AAGGGT CAGG ATG CAATG AT AACCTGGGGAAGGAGGG ACAATTACAAAGGAAAGTCT TGGG CAG ATT CCAT 
ACAGGT AGT AGCCAC CAATGGG ATGTGGAGGACAGGATCAAGGGTTAACT CAAG AGGCTTCAAGGT TCTGAGCCTGAGTGACTGGG 
AGGAATAGAG CTATTCACTAAGCAGAG AC CAT AG AAGCGAAGGG CAGTTT CAGGAGAAAAG C TGAACCC AGGACCAAAGGGCTGTG 

GGGGTCATCAAGTGGACACATGAAATAGGCATATGGGTAAATATTTCTATGGTTCTAAAAAGGAGTCAAGGCTGGAGACATTCATT 
TAAGAAGCTACCTGGCCAGGCACGGTGGCTCACGCCTGTAATCTCAGCACTTTGGGAAGCCAAGGTGGGCAGATCATTTGAGGTCA 
GGAGTTTGAGACCAGCCTGGCCAACATGGTAAAATCTCGTCTCTACTAAAAATATAAAAATTAGCCAGGTGTGGTGGTGGGCACCT 
GTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATTACTTGAACCTGGGAGGTGAGGTTGCAGTGAGCTGAGATCACACCACTG 
CACTCCAGCCTGGGCAACAGAGTGAGACTCCGTCTCAAGATAAAAACAAGGCTACCAAGATGGGGGCATATAGAGAGAAGACAAGT 
GTGATGATATAATCTTGGGGATCCATTAAATTGTGCTGAAAGAAGAGAGGGAGAGAGAAATGGTATTTGGACAGGTAAGAAAAAAG 
CCAGGAGAATTAATGGTCATTGGATCCAAATGCAAAGGACCTCAAAGAATGTGCTCATCCACCTCATTGAGTGTTGCAGGAAGGTG 
G AG AAG AATAGGCTACTCT ACTTGGAAACT AGG AAGTCC CTG AT TAG AATAG AAGC CAGACCAACAGTGTTAAAGG AATG AAAAAT 
AAAGCAGAAAAGGCAGCACATGTAGACTGTCCTTTCTGAATCTTTCAAACACAGGTGAGGGCAACAGTGACCTAAGGACAACTTGG 
GAAGCAGGTTAGGGGTTCTAAGACTGGGCTCCATACACACACTGCTTAAGTTCAAATCATAGCCCCAACACTCAATAGCTGTGTGA 
CTTTGGGCAAGTTAACTTACTTAACTTTCCTAAGTCTCAGTTTCCTTGTCTAAAACGGTGGGACAAGTAGCCCCTGTTTCATATGG 

T If^ TGCAATGA ^ ATATGAAAATGTATGTGAAGCACTCAGCACAGGGGAGAGACGT GGTAAGCAACCAATTAACGTGAGACATGA 

ATTTTAACAGGGTCAAGGAGGAAAACTGGGAGGAGGAGAAGTTGCCATGCAGGAGGGAGAGAAGATGCTCGGGTGAACTAGGCTTT 

GAGGAGGTGGAAGGGAGGGGACTGAGGACTTGGAGGGCTTGTGGAGAGGGAGGATGGGGAAGTAGGCCTTTTCAAAACCCAACTTT 

GGCTAAAGGATCACCTGCTGGTTACTGAATGAAGCAGCTACTTCTGTTCCATTTTCTTGGGGAGTCATGCTGAGGCATCTCTAGGA 

GCTTCTCTCACTCCTAGAATCTTCCAGTGTTTCCTGGAGCCTGGTCTCTGCCTCTATGCCTCCCACTGCCTGCTGGTTCTCTAGCT 

GGAGGCAGCTGGACTCAGGCAGCCGCAGGATGTCCCAGCAGCACACATTGGGAGAGGGGGATTCAGAGAGAGCTGCTTCACAACTT 

CTCTTTGGGCTATACCCTTGACACAGGCCAAATCCTTCTGTCCCCGTCACAGGTACAGATACTTTCTATCTTCAGGTATTCCAAAT 

GATCTTCCATGATTAAGGTTGCTTCTGAAACACAATGGTCTCCCTGGACCTCCGAGCTAATCTGCCTATTTCCAGTGrCAGTTCCA 

CCAAACTGTTCCCCCTCTGCTGCCTGTGATTGTTCTCATACCTGTTTAAAACCCTGTCATAATTCACCTTGCAGTATCTCCACCAG 

AACTGGGAGGGCCTCTCCCACCTGCCCAGCCTACATTGGTTATATCTTCACTTTTACCCTCTGCTCCATCCTGACCAAAGCTATGG 

CTCTGCATATATTGCCTCTCTTCTTGCAATATCTTTTCTTCTCTTCCACGGGCTAGCAACCCCTCATCTTTCAAGAATAGTGTCCA 

ACTAGAAACCTTTCCTAATATTGCCCCCACCACCACTGGTGAGTTGGATGTGCTCCTTTACTCAAGAGTTCCCACAGCAACTGGTG 

GCTGGCCTCCTCTTCCCTATTATTCCTTATACCTTAGTGTTACAGCTGGAGAATACCTCTGTCTCATTATCAGACTAGGCACTCTT 

CCAAAATGAGGATTAGGTCTTATAAATAGCTGTATCTCTAGGGCTTAGTATAGGACCTACCAACCTCAAATAGGTAAGTAGTACCT 

ATTTG CC TTCATTCCTCAGGGAATACTGG T TG AAT GAATAAAT G T CCTC ATTT AGG ATGT ATT CTGGCAGGAAG AC AATGGAG ATG 

CAAGTGGACTACTTTTCTTGCCCCAAGCCACATGGCCAGGATCCTACATCTTTGTTGCTTGACTGCCTCTCATTTCATAATTCAAG 

ATGGCGCAATCTCGGCTCACTGCAACCTCCACCTCCCAGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCTAGTAGCTGGGATTACA 

GGCGTGCAGCACCACGCCTGGCTAATTTTGTGGTTTTAGTAGAGAGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCGAACTCCCGA 

CCTCAGGTGATCCTCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGCGCCCGGCCTGATTCTGACCTTTTT 

ATTCCACACATCTCAACTGTTGCTGAGCTGTTTCATTCTAGGAGGCAAAGAGCTTTTCTGGTTGTTCCTGAGATCACCAGCCTGAA 

TCTCCTTTCTTGAGCACCCAGCAGTTTCTTTTCCAAGGGTATCGGAATCTTGAAAGGGCAGCAGATTCTTAGGCATGGGCGGGGAG 

AGCTGCTAGAAGACATCACTGTCAAAGAATTGGCAAAGTCAAGAATGTGCCAGCATCCAAGGGTCAAAACGTCAGGTGGGACATCC 

TGTTCCACAG CATG ATAG CCCCAG AGGGGGTG CCAAAAGG ATGACAAAAG C CTTG TG AGTG CC CAGGAATCAAGTAGAGATT AGGA 

CCAACCCATCAGAGTGCAATTAAGCAAAAGGGGGAATCAATTTAAAGGTGCCAGAACAGGAACCATGCAACCAGGCTTCAGGAGAA 

AGTAGGAACGAGGGTCCTGAACTTCATTCATCAGGGTCCTCTCTCTCTCTTTTTTAAGACAAGGTGACACTCTGTCACCCAGGCTG 

GAGTGCAGTGGCACGATCTTGGCTCATTGCTGCCTCAGCCTCTCAGGTGTTCCTCACCTCAGCCTCCCTAGTAGCTGAGACTGCAG 

GCACACACCACTATGCCCAGCTAATTTTTGTTTGTAGAGACAGCATTTTGCCATGTTGCATAGGCTGACTTCAAACTCCTAGGCTC 

AAATGATCCAGCCGCCTCAGGCTCCCAAAGTGTTAGGCTTACAGGTGTGAGCCATCTGGCGGGAGGGACTTCTATCTCTTATCTCT 

TCTCTTCCTCCACCCACTTTCTCCTATATCCTCCCCCACTTCCAGGTTTCTCTGGCCCTTCCAACAGCAAGTATCGCCAGGAGCAG 

CTCCCTAATCTACATACTACAGATCTATCCACAAGAAGACAGATGGAACCACTCTTTTCTTCTGAATTCTAGAACCTTAAGGAAGT 

TAACCTGAGTGGCTCAGCTTGGATCAAGTGCCCATCCTGGTCCAAACAACTGTAGCAGCACATCTGTGTATTTGTGTATCTTGTTC 

CTCCATAATCTTGCAGTCCGGGGAAAGTGTGCAGATGGATGGGTCCCTGAAAAGCAAGAGTTGTTTAGACAACGCTAGAGGTGTTC 

AGTTCTGGGAGACAAGAGTTGGGCCAGGTTGATAACTAGCCTAAGAGAGTCGGAATCAGATGAATAAGAACTAGATCTTGGGTGAC 

AACCTAGATCAAGAGTCTTGAGGTTCAGTCATTTCAAAAAGCTCAAGTCTCATTGCTTCTTGGCCTTCTGGCTAAGATCATGTGCA 

GT ATCTGTTCTTACCAGTTT AATAT CTGATACAT CCT CTAT CTG AGG AT AATATAATAAATAG ATTTTTGG AGCAAGG AG ATGG AA 

TAGGAGCTTGTTCTGT CCACTCTACACATTGGCCTGG ATTG CAGTACCT CCAG G AATGGTGCACCCTCTCTACCACCC CCAAAAAG 
CCCAAGTCTCAAGAGGTAGTCTGGAAAAAAGTGTTTTTGGATTTACCTACATTTTTTTTTCCAAGATGGAGTCTCGCTCTGTCACC 
CAGGCTGGAGTGCAGTGGCGCCATCTTGGCTCACTGTAACCTCTGCCTCCAGGATTCAAGCAGTTCTCCTGCCTCAGTCTCCCAAG 
TAGCTGGGATTACAGGTGTGTGCCAACCATGCTCAGCTAATTTTTCTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGC 
AGGTCTCAAAGTCCTGACCTCAGGTGATCTGCCTGCCTTGGCCTCCCGAAGTGCTAAGATTACAGGCGTGAGCCACTGCGCCCGGC 
CTAATTTTTGTAATTTTAGTAGAGACGAGTTTTCACCATGTTGACCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCCC 
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GCCCTCGGCCTCCCAAAGTGCTGGCACTACAGGCATGAGCCACCGCTCCTGGCCGGGTTTGCCTACATTTTGGAGATGCTGCACAC 
CATGTCCCTCTTTTCAAGAGTCACGTAAGTATTTACATATGGAAGACCCTGAGAAGGCACCTGGGAAAAAACCTGTTTAACTGTAA 
ATATAATAATGTATGTATTTGTATGTGGAGCTCTTCTTTTAGTGGATTATCTATAAACCGTCCACTGTTCCCAATGCATACTTTGG 
AGACAGACCTACACTACCAGTTTTCACCTGCTAGTTATTTTTATAAGGGTTGGGATGGTCCATGAGTGAACAGTCTTGATTTAAAG 
5 CAGTGTTTCCCAAACCTCATTTATTTGCCTATAGCCTTCCTGGAGTTTGTCTTATATGTCCGCTCTGTGCACTATTCCTATATGTT 

TTTATGTAAATCAATCACTTTTTTAAAAAGCCTCATCCCAGTTATATCCTTAAAACAATGGTTATTTTTTCTCATACACATCGAAA 
TACATATCTATTAGAATTAAAATGCTTGTCCATGCACTATCAATAATCTCCTCAAGTACCATATGGTGGGGACATGTGTTTGAAGT 
GTTAGGAGTCAGGAGTGGTCTCTGTAAGACAGAGTAAGTCAGTCAACCTCTGAGCACTGCCAGCCACACATGCTGGCAGAGAAGTT 
CAGCCTGTGACAAGACTGCCCGGATATTTCCATGTCTGTGCACGGGGATGTCCTCGGTCTGCCATTGTGAAGTCTGTGCTGTTTTC 
10 ATGCCTACCTAGTCTTCTTTGGAGGGGCCTGGAAAGCAAATGCAGGCTGGGTACAGTGGCTCATGCCTGTAATCCCAGCACTTTGG 

GAGGCAAAGGTGGGCAGATCACGAGGTCAGGAGTTTGAGACCAGCCTGACCAACATAGTGAAACCTTGTCTCTACTAAAATTGCAA 
AAATTAGCTGGGTGTGGTGGTACGTGGCTGTAATCCCAGCTACCCGGGAGGCTGAGGCAGGATAATTGCTTGAACCCAGGAGGCGG 
AGGTTGCAGTAAGCCCAGATGGCACCACTGCACTCCAGCCTGGGTGACAGAGACTCCATCTCAAAAAAAAAAAAAAAAAGAAAAAA 
AAGCAAATGCAGATTCTCCCTGGGAAACGGGGGGTTGGGAGAGTGGAGTAGTGTGGATGCATTGTTATTCCTGAAGGCCGTCCTCA 
15 AATTATCTTGGACTCACTGCAGCAAGCAGATGCCTCATCTTCTGGCCAGGGATTGATCCTGAGATGGGAAGAGTATGAGAAGAGAC 

ACCAACAGCAAGGCAAAACTGGCTCTGGCAGCTTGCTTCAGAGAAAGAGTATAGCTTTGGAGTCAGGCCGACCTGAGTATGAATCC 
AAGACTCAGCACTTACTAGGTGCCTGCCCTCAAACCATTATTTTTTGATAGTCATTACATACCCACAATGATCACCATGGAGTGGA 
TGAGGAAACAGGGACTCAGAGAAGTTAAACAACTTGCCTGATATCACACAGGTAACAAACAGCAGAGCAGAATTCAAACCTAAGTT 
GATTTGACTTCCAAATGTGTGCTCCTAACCAAAGCAGGGTAACCTGCTTTGATTTGCCCATTTCTTGAGCACCTCTTCTGTAGGAG 
2 0 GGCCTGTTGCTGGGTGCTGGGAATTCAGTGGTAGGCAAGATGGACAAGATTCCCCCCTCTCACAGACCTTGCTTGCTATAGGGGAA 

ATAGACAGGAAACCAAT T ACT ACATTTGTAACTT AATAACAAGTG T CATAAGTGTTACAAAGG AG AT AGATACTATAAGG CACCTT 
TTATTTTTATTTGTTTATTTATTTTTTGAGACTCACTCGCTCTGTTGCCCAGGCTGGGGTACAGTGGTGCGGTCTCGGCTCACTGC 
AACCTCTGCCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGTGAACCACCACACTCTGCT 
^ tttttgtatttttagtagagacagggtttcaccatgxtggccaggctgttgxtgaactcctgacctcaagtgaxtgatccacat 

2 5 TGACCTCCCAAAGTGCTGTGATTACAGGCGTTAGCCACCGCGCCTGGCCTATAAGGCACCCTTGGTCAGCCAGTGGAAGCAGGGTC 

AGTAGTGCGCCGGAGAGTCACTTTGAAAAAGTGATATTTAGGTTGATCTTGAAGCATTCACAAGATGTGGTAAACACATCTAATGG 
TAAACATGTGATGGTAAACATTAGATGTGATAAAGATACTGATGGTCCACTGGATGAACAGTTTTCATATTTACTTCCAAATGATT 
T C AT AGATATTATT T CACAG ATAAC AC T T AGG ATG AAG G TAAAT AAAAAGG AG ATC AATT AAAAT AT GAAAT AAT AAT AG TG AAAG 
TGGTAATAGATGTGGCAATATCCACAAAGGAGTAATGGTTAGATTAGCATATTGAGAAGATCACTTTGGCAATTGTTGGAATGCAG 

3 0 TTTACGAGAGGGCCAAGAATGGAAGCAGCAATCCCTGTTAGAAGTGTAGTGTTTTGGAGTGCGGTGTTTTTTGTTGGTTTGTTTTT 

CCACCTCAGCCTCCCGAGTAGCCGGGACTACAGGCACATGCCACCACACCCCGCCAGTTTTTGTATTTTrTTGTAGAGTCAGGGTT 
CTGCCATGTTGCCCAGGCTGGTCTTGAACTCCTGGGTTCAAGTGATCTGCCAGCCTCGGCCTCCCAAAGTGCTAAGATTACAAGTG 
TGAGACACGACC C C CAG C CAG CACATTG TATTAATCCAAGCAGG AG AACG C AGACTTC AAAGG C TT ATGGGCAG C AG AG AG AAGT A 
35 GATGAAGCAAAGAGATGCAATCAGCGGGACTAGTGGGAAATGAGGGAAAGGAAGGTGTCAGGATGGGGCTTTTTCTAGCTGAGTGG 

AGTTCAGTTCATTCCCAGAGAAGCTTGAGAGGTATCCAACTATAGATGCAAGGTAGCTGGCTGTTGGTCCCTTGTCTTTAGGACAG 
TTTGACTTTTGTAATACAGGCGACCTCACAGAGCTATTGTGAGAATTCAGAGCTGGGCACAGAATAGATGCTCTATAAACGGTAGT 

tctattccccatttgccccgtcctcccagcatgccagggatacaggggcggatagagacaggttcagttccctttggtctcttgca 

TTCCCCCTTCCCTCAGCACAATTCCTGGGCTCATAGCGGATGCTCAATAAGTATTTGTAGAATGAACCAAAGAAATCAGACCCTTG 

4 0 GTGACCCAGGGCTACATGTACTCGGCGGAAAACTGGGGTTAAACCGGACCCTTGGTTGGTTGAAAAATTAAAATAATTTTTAAAAA 

GTGGGCGTGAAATAATCCAGAAGTTGGAGGGCCTGGACAAAGGCTGGGGAGGGGACTCCTCCCACCAGGCGGCCTCAGGGTCGGCT 

TAGCAAGAAAGGAGGCGCTGGGGAGACCTCTGGGGTCCCAGCTGCCAAGGTACTCGCCGCTCCAAGGAGATGCGGACGCCGGATAC 

CAGCTCTGCCCAAGATTGCTGGGTCCCGCCGCGGCCTTTAAAGGCCCACCACGTGGCTGCGCGGCCAGCCCTGGTCCGGAGGCGGT 

GCCCGGGTGGCGCCTGCGCACTGCCTAGCAGAGGGGCTGGGGTTCCGAGAAAAAGCGTCTGGAGAGGAAGGGGAGGCTGCTTGGGG 

4 5 TGGGACGCCGTGGGAGGAGTCGGCTCCTTATGCAAATCACAGCGG AGCGCGCACGGTCCGGAGG CGGGGCTTGCG ATGCAAAGACA 

GGTCCGTCTGGCGAACAGCGAGGGGGCGGGCCGCAACCCTCTGCCTCTTTCCGCGAGCGCTGACGTCGCCGACGTGTTGTTTAAAA 
GCGGCCGCGCAGGCGCAGTGAGCCCAAATGCGAACTTAGGCTGTTACACAACTGCTGGGGTCTGTTCTCGCCGCCCGCCCGGCAGT 
CAGGCAGCGTCGCCGCCGTGGTAGCAGCCTCAGCCGTTTCTGGAGTCTCGGGCCCACAGTCACCGCCGCTTACCTGCGCCTCCTCG 
AGCCTCCGGAGTCCCCGTCCGCCCGCACAGGCCGGTTCGCCGTCTGCGTCTCCCCCACGCCGCCTCGCCTGCCGCCGCGCTCGTCC 
50 CTCCGGGCCGACATGAGTGGGGACCACCTCCACAACGATTCCCAGGTACGGCCCGGCCTGACCCTGGCGGCCCCGGACCCCGGCCT 

GGCCGTCCCGCGACCCCCGGCGCAGGCCCCGACCCCAGCCCCGGCCCGGCAGCTTTGACAGGCCGGAGCCCCCGGTGAGGGGCCGC 
CTGCCGGAGTAGATCGGCTCGCTAGGCCGCGAGCGAGGGCCGCGAAGTTACAGTTCGAGGCAGGGATGGCTGCCCTCTGTGGCCAC 
CCCCGGGTCCCCGTCCTCCCCGGGGGCGCAGGGTGAGCCAGACCCCGGCCGCGCGCGCTCGCCGCCGGAGGGGTTAAAGTGGCTGT 
TGTTTGATATTCTCTCCTTTTCTTTTTCCAGATCGAAGCGGATTTCCGATTGAATGGTGAGTGTGCCCCCTGCGCCGACTCCGGGG 

5 5 CCCCCCAGCCGCCGGCCGCCTCCCCCGCGCCCTGCCGGTGCCGGGCAGAGGACAGACATGGCGTCCCAGAGACTAAGTCCCGGCTC 

CTCGCTCACCGGCCCCATTGTTCCCATCGGGCCGCCTCTTGACCCCCTTTCCGGGGACCCCAGCTCCTCCAGATCCCGGCCCTCCC 

AAGAGGGGACAACGGAGACCCCGTGTCGTCCGCCACCGGGCCTCGGGCGGTCTTTCCGGGCCGGGATTCCTCCCGGGAAAGTCGCC 

TTGTCGACGGTCGGGACTTAGTCTCTGCGCCATTTTCTTTTTCTCTCTCCTCTCCTTTCTGTGCCTGTGTCTCTTTCTCTCCCTCC 

CTCGGCTCTTTCCTTGAGCTGCCCAGAATGAGCTTTCTGCAGAGCAAAGCCGTATAAATCACATACTTCACCAGAGAGGGAAGGCT 

6 0 GGGGGACTGAATTATTATTTTTTAAACTTTATTTTGGGGGTTATTCCCTTTATGCTTCATGTTTGTTTCCTTTTCTGCTTCCAGAA 

TG AAAGATTTCCTTAAG C AACTGTT AATTTTTTTTTTG AT AGG CTGTTT ATGATAGGAATT ATG G CTCT AAAACT AAAGCCACGCT 
TTGTGGAGTTCTTTATATTTCCAGGTTGTTTTTCCCAAGTTACGTTCTTTGCAAAGGTAGCAGTACCTCCCTAAAGAAAGTTTGCA 
AGTTCTCTGTGGGTCACCCAATGTAAATGTTGGATTTTTAAAAAATTATGTTAGTCACTGGAACTTTTCATTGTGGTCGAGGTTCC 
CAATGCAGTGTTTTTCTGGAAACGCAGTTTAGTGTACTTGTTGGAAGGAAAGATTGTTGAGCATCTCTTGTGGACCTGGTGTGTTG 
65 GCCTTTTCGTTTGGGTTGTAAGGAGGAAAAAAAGATTTTATTTATTGAAGCAAAGAGTGTCCAGTACCCACCCCTGCTTCCTGTTC 

attctttttcacgagccactgtttttcaggaatcaagaactggctttttttttttttcccaattctttatgtttttgaaccctttt 

CAGCCAAATCAAGGCATTTATTCTTACTGTATTTCCACTTCAGTTACCCAGGGAAGAGTCCTCCAATAAAAAGCTCATCCTTGCAG 
GCTTTCGAACAACCCTGTTGAAGGAGAAGTTACCTTCTGTAGTGTGCTGGGAATTCCCACTGATTTTGATGGTACATAATCCTGCT 
CAATTGAGTTTGGGTTCCGGGAACCTCTCCAATGGGAGAAGTTGATGAGTAGGTTTTCTAATGTTGTAATCAGCAGTCCATCATGT 
70 TAGCCTGCTCTACTGAGAGCAACCTTATGTTCAGAGTTTGAAGTGGGGCATCCAGCAGGAGATGGTACTCAGCCAGGAGAGAATCT 

GGTTTAAAGTATGGCATTTCTTGAGCACCAGATATGTGCCAACCACTGTGCTTGGTGCTAGAGCTGATCCTGTAACCATAACACTC 
CCTTG CTCTCAATTCAGTCT ATTGGGGG AGACATAATTAGTTAATT AT AAGGTAACT ACTGGGG CATATGTGTAC CCAAAATGCTT 

tgaagtataggggagttaattttgtctgagggtggggaaatttctcagaggaggtgacttctgagctgggggttgtggaagactgg 
gcgcagagaattgtcaggggttggagtgtttcttaagtacgtttaaccaacctatcacgattttaaaagagggaggaggtgaggcc 
75 tgcagtttagaaagccacagtatagacatgtttctttgggatacaggagcaaagaaaggatgtgcaggtgaggatgtaagaagtcc 
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TTTTGACCTTGCTAGAGGAAGGTGGGATCTTTAATATGGAATGTGTTCTTTTGGCTGTCAGGCTGGGCTGAGTAGGTAATGTAAGT 

AATGAAACAAAGTTTAGCCCTTTCTTGTGAGAAAGTTAACTTACATGGTTCTCACCTAAGTCACGTGAATGATTGTGAGCTGGCTA 

GGTTATTGATCTTTACTGACATTTTTATAGAGGCTGAAGTAATCTGCGTATGTTGACTTTTAGAATGTGTTGGCTCACATTTAATA 

GCAATAATAGCTAATATTTATTGAATACTTACTGCCAGGCATGAATCTCAGCTCTTTCCATGGATCATCTAATTAAATGTAATCCT 

TGGAAGGACCCTTGTGAGTTAGGTCCTGTTATTTCTGTTTTGTAGATGAGGAAACTGAGGCTTCAGTGTATTTACTAGCTTGCCCA 

AGGGCTGTGAGTTGGCCACTCTAAATCCCATGAGCTGAGCCACTATGCTAGAGTGATACTATATGATACTAGCATGAAAAAATAAA 

aagccacaaatctctattttcttacagagctgaaaaaggagagaaggaaggatttgataatttgtcatttgctttttatctaaaca 
TGCTTTTTGAAG AGAATCTG C CACCATAAAGTT CTG ACATTGGTGTAATT ATTCTTTGTGAATATTGTCTGGAAGATGTGGTGTTG 
GTAACTATGCTTGCTATCTCAAGTAATACATTGTTAACCAGTGATTGATTTATGTAACTATGAAAAAAACTTTAAAAAAAGTAGAA 
ATCAATGTTTAATTATGCCCAGACATGTCATTATTGAACTTTGTATTAAGAGATTGTTTAAGCGTGATTTTAAGAGGGCCTAACCC 
ATCTTACAGATTAACTGTACAAGTTCATATATTAAAATCAAACGTCTCTCATTTTGCCTGCCCTCATCCCCTAAGATATAAAAGAT 
TCCCCCCCGTCCCCCCACTTTGGAGCTCATTCTTCGCAATATTTAAAATTGTAGCTCTTTGCATGTAATTTAGAACATTCTGACCC 
ATACTCAACTGCTGGGAGACTCTGTTATTTATATTTAAAATGTTGACAGTGAGTTAGGAATTTGGAGCAGAAACCATATCTAAGTC 
TAAGTGAAAAGACTTCCTAAGTATTGGTAGAACTAACTGTAGTGGGGCTGAGTCATTATTACAGTACTGTACAGGCTGCGTAGCTA 
TCTGTAGAATTGATAATGG T AAT ACCAGGTTAAAGTGTTAGCGATrCTTCTGCTGT TTCAGAGG T CTTG AAGTTTTTGCCTG T CTG 
CTATGGAGATAGGGAGTTCTCCCCCATTTGACCCCCTrAGCAAAGCACAATACTTGGCTCCATCAGTCTTTAGTCTAAGAAGTGAT 

atataggatcatggtttgacatcatcttgtgctgattctggttggcttaatggaatcaaattggatgaaggtaattaaatatgaat 

TGTTTCTGATGCTAATAGATAGTTGTACTTCTGTCTGTTGGGTATGGGTTGGGATGGGCGGTAGCATAGCTGATTGCGGTGGGGGA 

ATTTCAGATAGCTGATGATGTGGCTATCTGAAAATTGCCACTACATTTTTAAAACTGAAAAGTGATGGTACCGCCAAATGAAATCT 

GCAGCATCCT CAG ACTCAATCAGG AAATACTT AAGCATT ATGCTCCAGGGTGGTTTTCTTCCCTTACATTGCAACTGGACT C CTTG 

AGGCACCTTTTTAGAATTAGTGAGCCGCTAGGATTTTTATACTATGCrTTGACATAAAAGAAAGTTGCTTGTCAATATGTGTTTTT 

TTAGTTTACCAGCATATCAGATCTCACAAACAAATTTTAGGCTCGGATTGGATGTTTCTAGTAAAAACAAGAAAATCCAGGCATCA 

CTAAAAGAATCAGAAATACGTTGTGGCTTGAAAGGTGCAAACTAAATAATATAGCTAGCAGTAACGGTCACCAACTCCTGCTTTTC 

TTTGGTTCAGTAGATAGAGTAAAATGGAAAATAGGAAACCAAGGTCAGTCCCCAAATCTCATTTTAACCAATAGCAGCAAAAAAAA 

AAAAAAAAAAAGGAATTGAGTCTGACTTTTTCCCCTTGCTGTCAGCATAAAGATGGGGAATTGAGAGAGTTGGAAAGACATTCATT 

AGTTTGTTCAGATTATTAAATAACATGTCTTAAAGTTTATATTCCAAAATTGGGCTGTGAGGTTTTTTTGTTTTGCTTGTTTTCAG 

TGCATGTGTGGGGTGGGGAGGTGCAAAAAAATGTTTGCCTTCTAATATACAGCTTTGTTGTATATTAATTATATAGTAACAGTTGT 

CCCTGCTGCTAATGGTATGGAAAATGATTCTGTTGTGCTTTCTGAATACATATCATTTTAGAAGTTTCAGATTATACTAAAACCAT 

GTTATTTCATATTAGTTGGACATGAATGCATATTTATATGACACATCATTATCAACTTTTGCCTTTTGCCATCTTTTTAGTGCAAA 

GTAAAACTGATATTCTTCAAATCCAAAGTCGTTTCCTCAGAAGTGTGTTTTGTGAGGGATTGCATCTTTCCCATGTGAAACTGTGT 

CGAACTCCAGTAAACTGTGTTTGCTTGGGAAAATGAATTCAAATGTAATTAGTTTGAATGAAGCTGTGGAAATGTTTGAAATGAGT 

ATTTTGACATTGGACCTGGAGGTTTAAAAAAAAAAACCCTATTGAAAGAATAGTAAAATATATTGGATGTGGAGGTGAGAGTCAGT 

TGAGTGAATTTTCTGTGTTGTATGGTTTAGATTATCTGACTATCCCTTAATTATTTTGAAACCATTAACTTTGGATAATAAGGGCA 

TTTAGG CAAACAGTTG ACACATGGATTTCTTAAGGTAAAAAGTTTAG AGACTTCCAAACTAGTCCTTAAG AGG CG AATGGGTATTG 

TGTTTAAAGGAAGCTTTCAGATTGTGTTTAAACTTCGAGTAGTAATATTTGGAACTGTCTTTTCTCCCTATTTCCATGCCTCATAC 

ATCTCAAGTTTGAGCAGCAGCTrTCCATCCCCATGGCTCCAGGCCAATAGCTGCAGTAGAAAATCTAAAATAGAGGCCAGGGTTGG 

AATAATTAGCATTTTGCCAACCCCCACCCTCCCTGCCACCTGCCTATCTAGATGTGGACAGTATGTGCTGTGTTGATAGCATAGGG 

CCTGGGAAGGGTGGAGAGGGATGTAAATGAGGGCAGGGTGGACAAAGTTTGATTGGGGGTTGCGGGGAAGCTTGTAGAGGAATGTC 

TGTTAGATATTGATGGTATTTTGGTGGCGTTATGAGAAATGGCTGATAGTTTGCTGAAATGATTTAATAGTAAATAGATATTGTTG 

AACATTTTCTGTGTGTATAGGAAAGATCCTAGATATTTTTCACACTGGGAGAGAAGTGATGTTACTGGTATCTCATGCATATCTCT 

GGAGTATATAGATCGTAATATCAACTTTGGCTATCTGTATCGAAGTTTGTATTAACTGTCTTTATGTGTGTCATTTATGTCTCTTA 

ACGTTTAGTAAGAAAGAAATTCCAAGGAAGGTAGGCAACTTTTAATTTTAACTTCTTTCCTTTACTTTTTTTTTGGGCGGGGTGGG 

GGGCAGACAGGGTTTCTGTTTGTTGCCCGGGCTGGAGCGCAGTAGTGTGATTGCAGCTCACTGCAACCTCTGCCTCCTGGGCTCAA 

gcgatcctcctacctcaccctcccaagtagctggaactacaggtgcatgtcaccacgccgggctaatttttgcattttttgtagag 

ACGAGGTTTCTCGCCATGTTGCCCAGGCTGGTCTTGAACCCCTGGGCTCAAGCAGCCTGCCCACCTCAGCCTCTCAAAGTGCTGGG 

CATGAGCCACTGTGCCTGACCCTTAATTTCTTTTTGGTAGGTATTCATTTTTCATTTGTTGTCTTAAGCTTCTAGTTrCACTCACT 

TACCTGTCTGCTAAATTTTTCTGAAATGTGTAATAAATGTTTTAATTTACCATCTCCCTTCTACCCTTCCCATCAGATTTGGGGTG 

GGGAGGCATCTCTACCAGGCAATTAATTCCCCTCTGAGCCTTTGAAATTAACATTTTTGTTTCTGTGGATTCAAGGAGCCTAAAGA 

ACACAGTTCATTAGCATTCCTAAGAAACACCTAGGTAAGCTCCAACAAAAGATGTTAAAGCAATCAGTATTTTTAGGGACTTCAGA 

T CTC CTGTATTTGTTGTTGTAAATG ATGATGTTGGG AAAAGAATTTAAC AGATCCCTGGGTAT TCTGACGTTTTC CTATATTTT AA 

GAACGAAACCGACCCAGCCAGCTTGTGGTCCCATTATTCTTTATATTGTTTTTCTTAGCACACGCTAGCAAAGATAGATGCCTAGG 

ACTTTTCTTGGCTATTGGAGTTTATAGAAAAAAAGTTCTTTGTTGAAGGTTAGTCCTCCACCAGAATAATACACCCTTTTTCCCCT 

TAGTAGAAGTCCAAATGTTAATCTTGCTATCATATATGTATGAATGCCCAGATTTATAAAGCTTTGTAGGTATATTACTGATTGTG 

CAGGAGACTAATCTAGGAGGCTTCAGGATCATTGTCATTTGTGGATCTCATTGGCTAAGACCTTTTACTTAACCTGACTCCAGTAA 

GGTAGCCCCTTTGTTTCCTTGTAGTTGACTATGTGAGCTCTTGCCAAGCAGCAGAAGTGGGATGAAGGGAACTAATTTTGAAAACT 

TATTAGGCACCACATTTTTATGTGCATTAAATCTGAATTGAATAAAGATAATATAGATTGCATAGGCTTATGGGGAGAACCAGAGA 

CCAGGAAAGGAAACGTTTTTTTCTTTTTACCCTTTATGCCTTTTCATGTCCCCTTTTTGATAACATGCTGCCTTGGTCCAGATTCT 

GGAAACCCCACTCAGGCTGTAATTGGTAAGCTTCTAGTACAGATGTCAGAACCTGCCCTTGATTATCTGCTGTTAGAGATAGCTTG 

GACCCTTTGTATGTGGAATGTTAGGTCTAGGGGAAGAGTGGGGGTGTGAGGAGACAGCTGTGGTAAAATAGAAAATTGGTGTAGGA 

TTCCGAAAAATCGAGATAAGTCCCTGTTCTTCCTATGAAACATGATCTGACCACTGAACCTTGTTTTCTTATCCATAAGCAAGGAT 

AATATTTATGTTTCACAAACTGTTGAGAATTAGATAAGTATATGAAGGTGCCTCTCTGTCCTCATTGTAAAATGTAAACTTTGATG 

AGACAGCCTCTATTCTCAACTGGATCTTTATTTTGAATGTTAGGTTTGAAATAGTGATTGATGTTGGGGAGTCTGTCTTTCATTGG 

TATTCCCTGTTAAAGTTTTAAATCTTCTTGACATTTACACAGTGAATTGTAACATGTAACTAGTGTTGTTGAGTCTTTACCTAATT 

GAATCAGCAGAGCCTACACTGATGTCTTCCAGTTACAAAGCGGTCACTGTAAAGTAAAAGGTGTCTTCATATCTAGGTTTGGGCTG 

AGAAGGATCCAATTGTATATCTAGTTCCTACTTTTCTTTTnTTTTTTTTTTTTGAGATGGAGTCTCACTCTGTTACCCAGGCTGG 

AGTGCAGTGGCGCAATCTCGGCTCACTGCAAGCTCCGCCTCCCAGGTTCACGCCATTCTCCTGCCTTAGCCTCCTAAGTTGCTGGG 

ACTACAGGCGCCCGCCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGATACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCG 

ATCTCCTGACCTCGTGATCCACCAGCCTCGGCCTCCCAAAGTGCTGGGATTACATGCATGAGCCACCGCGCCAAGCCTAATTCCTA 

CTTTTCTAAGAATGTTTACAGCAAAGTGGTCATTGCCAAAGGAACTTGTAGCAGTACAGAAGATGGGCTCAGAAATGAAAGAAGTC 

TATTGATGTGACTAATTTCTCAACCATTTAATAGAATTATGGATTTTCTATTAAAAATAACTTGACCCTTTTCGATGCATTTAATA 

AAATGCCAAGTTCATTATTTGTTAATTTTTTAAAACCACAAAATTCAATATGTCTTGTGTCAGCATATTTTTTCAAAGGCCACTAT 

TTTACTTCTCCCCCAAAACGTTTTTAAATTAAACAGAGAACTCTCAAAGCACCTGAGAATTACTTCAGTTTTTCATTTATTCAAAT 

AGTTGCTTAAAGTGACCAACTTGGTTTTCTTTGAAATAGTAATTCTTGGGAATAAGAATACCTTAAATAATATAATAAAGCTTATG 

TGTGAGAATTTAGTACCAAATGCCGTGTTAACAGTTATGCGTGAGTATAGGCATTTGGGAGATTCCATGAAAAAATTTGATAAAGT 
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AAAGGAAATAAACAAAAGTCATTTAAGGATGTGTTCACTAGTGTTCATTAGGTTTAAGCCAAATGGATCTTAGTAGAGATCTTACG 

ccattcagcaaaaggattatcacagaagcatcacaacaggcgcagacttaaattcaattaaaagtaggcaggaggacataattttg 

TTGTATAGAAATTATGGAATAGGGCCTAATTTTAAAGAGTCTTCAAAGATAAACATATCAGGAAAAATATAGCTCATAAAATATGG 
GGAAAAAAATCTGGGAAGATGAGTATTTGTTAATGCTCTGTAGCTCCATTGCCCTCAGTATACAAGGAATGTGCCCACAATAGGGT 
5 TGGATTTAAAAGTCTTCAAAGCTTTGGTCTCTTTTTCTTTCGTTTTCCTCTGATACAGAATGCGAATAGTCTCCCGGCCrCCAACC 

CCCTCTACATCCCCACCACCCCATAATAGAGACTTAAAGGGAATTTAAATTCGAGTTCTTGAGCTTCTGCTCAATGGCTAGGTCTT 
TGAACAAGTTAATATCAGAGCCTTAGTTCTTCACCTATAAAGTAGGTTTAATACTTACCTTACAACATTGAGGATTAAAGAGCATG 
AGAGGATTACTTTATGAAAGGTGAAGCTTAGAACAGAATTTTTAGTTCCTTGCCAATGCTAAAAAACAACAACAACAACACCTTTT 
TCAGAAATTGCTTTATTAGGCTTrTGTACAAAGGGAACATCTTTACTTTCTTTAAATTTGCACATATATCTATTGTGAAATTTTAA 
10 CCAAGCTGGAGGGGTCACTAGGGAGCATTGAGTATGATACTATTGCTGTAAATCATAGAAAGGCTGGCTCAGGAGGGTACTGACTT 

GCTTTGACTTTGCGGCAACTTCAGTTGTCCAGTGACAAGGCTTGCTGCATACACACCACTTTGTTTGTTTCTCATACCTTAAATTG 
TGGATTAAAAATCTTTGGGGCAGGCCTGGAGGCTCATGCCTATAATCCCAGCACTTTGGGAGGCCGAGATGGGCAGATCACTTGAG 
CCCAGGAGTTCAAGATCAGCCTGGGCAACATGGGAAAAACCTGTCTCAACAAAAAAAATACAAAAATTAGCCAGGTGTGTTGGTGC 
ATGCCTGTAGTCCCAGCTACTTAGAAGGCTGAGGTGGAAGGATTGCTTAAGCCCCGGGAGGTGGAGGTTGCAGTGAGCCGTGAGCA 
15 TGCCACTGTACCTACCCCGTTTTGGGCAACAGAGTGAGACCCTGTCTCAAAAAAAAAAAAAAATCATCATCATCTTTGGCAGTGAT 

TAACTTTCTCCTTTCACACTTGGGATGGTGCAATATTTGGCATCTACTTAGGAAGCTAAAATTTTCACGTTTAATTGTAAATGGAA 
AAGTTTAAGTTGCCATATTCATTCATACAAACATTCAGAAAGTGAATATTGTGACTAGACACAGATGAACAAGACAAACCCACATG 
CCTATCAGGATGAACTTTGAAATTAGTACGTTGTAGGTATATACAGTCACTTCCTCTGTTGAGATTTTTCATTAGGCCTCAGTACA 
AAGG CTG CTGT CAT ACAACATG AATGGGG ACTGG AGGTACTTT CTGGCAGTTAATATTTCACT AT CAGTG CAAG AGAGTGACGT CT 
20 CCATTTAGTCCTAATCGTGAGTTTTTCCCCCCTTAAAGAAATTGGAGACCTAGGACCTTGGATTTCCAAAGATTTCCAAACTCTTA 

TTTCTTAAAATGTTACAAAAAATGGTTTTTTTTTGTATACCTATATACCCATTAAACTTTTTTGCCTGAAATAGGCAAAAAGATTT 

aagttctgtgtatttatttcctgttatctttttgtatcagacatccatgttgcatgaattttagaaaaatagttttcagctgggct 

TGGTAATGGCTCATGCCTGTAATTCCACCATTTTAGGAGGCCGAGGCGGGCGGATCACGAGGTCAGGAGATCGAGACCATCCTGGC 
TAACACGGCGAAACCCCGTCTCTACTAAAAATACAAAAAACTAGCCGGGCGTGGTGGCGGGCGCCTGTAGTCCAGCTACTTGGGAG 
25 GCTGAGGCAGGAGAATGGCATGAACCCAGGAGGCGGAGCTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCGTCAG 

AGCGAGACTCCATCTCAAAAAAAAAAGAAAAATAGTTTTCACATTTCCTGAGCAGGTAGGTTGTCGGAATGGCTAGAGATGGTCAC 
ATTCTGTGTGAGAAATCATGTGACAATAGCTAATTCAAGTATTTGAAATAATTTAAATCCTTGAACTGAATTGATTGAAATAAAGT 
ATTTAAAATCACCATCTTCACATATTTGAAGAACTAAAATCTTAGAGAATAAACTCTACTTAAAGTCCTGGGAAACTAATTTTATG 
AAACTATTGAAATATTATTGCCCCTTCCTAATCCATGAAGTATCTTGATATGGGTAATACATAAAAGCTGTTAAAGCTCTTCAGAG 
30 AAAGATGCAGAGTACATAGTGGTATTACTTACAGTGGTTTGAATACTAGAAAAGTGATCGGGACAAAATGTTAGACTTACTGTGCC 

TTAATCATACAGTCAGTGCATTTTTGCAGGAATGGATGCAATGTAAGTAGTTCTTACTATTTAATACCAGAAATGAAGAAACAGTA 

gcttcttaggaattgattgtggctcaggatctatttcttaatttttaatgcttccacttaaccaggagaggaaagggaggagaagg 
aacacaaatttgttagtctttataactactggcttgttacacttgatttccaaaccacaagtgctccagggccaggcaccccacac 
TGAGAAGTCCC TAAGAAG TG CATTTATTGGAAATTTGATTTTT AAAAAAAACCTCATCT CTACT AAAAAT ACAAAAGATT AGCTGG 
35 GCCTGGTGGCGCATGCCTGTAGTCCTAGATACTCAGGAGGCTGAAGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAATG 

AGCCGAG ATGG CACCACTGCACTTCAGCCTGGGAG ACAGCGAGGCATCGT CTC AAAAAAAAAAAAAAAAAAAAAGAC CATGTTAGG 
TTCTGTTTAAGTAGTATTTCTTATACCCTGGAATGAATGAATGCCTCTTAGTCTTTAGAATTTCATAAGGTTTAGCTAGGTATACT 
CAAT ACTTCTC CATTTTACTACATATTTTT AGGAAGG CACTAGGTATTGTGAACT CCTTGAGAGTTCT AAACATCTCAG AG C CTGT 
TTGAGTATTGATGGCATAGTCACAGATACTCCATTTCCTTTCTAGGGAAGTCTGCCTGCATTACCACGTAACCCCAAGCCAGAAGT 

40 gtaaccacttttctctgacttgcattgagcttttgttatcctcttttaatatttcattctgtagtagtctgtatttatgtgttttc 

CTTATTAAG AAGTGGC CAGCACTTTGGG AGG CCAAAGTGGGTG AATTGCTTTAG C CC AG GAGTTCT AAAGCAG C CTGGGCAACATG 

tcgggaccccgtctctacaaaaaaataacaaaaattagccaagcatggtggtgtgcacctacagtcccagctacttgggaggctga 

GGAAGGAGGATCAGTTGAGCCTAGGAGGTTGAGGCTGCAGGGAGCCATGTTTGCCCTACTGTGCCCCAGAACGAGACCCTGTCTCA 
AAAAAAAAAAAAAAAAAAAAATTAAGAGCACTGTTTCATCCTGTATGGTCAATACAGATGCTTTTACCAAATGTTTCAGTTGTGAA 
4 5 GTGCAAACTCCTTTCTCCCCCCAGCTGGTTGAAGATCAAGTGGGAGACTTTTGAGAGCTTAACAGTAAGTTTTCCTTGTTTTTCTC 

AAGCTGATATGCCTAAAAGTCACCTGGGGATGATTGGTGAAAATACATATTCCTACTCGTACACCTTGAAGTTGATTCTATAGTGG 
AAGGTACTGAAAATCTGCATTTTTAATGTATCTTCAACAATCCCAAATGATTCTGACTAATGCAGGTGACCCATAACCTCCTTTGG 
AGAAGTTGATCTATCTGAACTTTACTATCTTATTTGGCTAAAGATCTATATTTTGCTTCATTCAATTACGATACTCCACAGGTTAA 
GGTATAAAGCTTACAGGGTGATGATGATGATGATGATGATGATTATTATTATTATTTGGAGACAGAGTCTCCCTTTGTCGCCCAGG 
50 CTGGGGTGCAGTGACACGATCTGGGCTTGCTGCAACCCCCACCTCCTGGGTTCAAGCGATTCTCCTGCCTCATCCTCCTGAGTACC 

TGGGATTACAGGCACACCACCACCACACCTGGCTAATTTTTGTATTTTTAGTGGAGACGGAGTTTTGCCATGTTGGCCACGATGGT 
CCCAAACTTCTGGCCTCAAGTGATCCGGCTGCCTCAGCCTCCCAAAGTGCTTAGATTACAGTAGTGAGCCACCGTGCCCAGCCAAG 
ATTACAGGATAnTTTAAAGGACCAGAACAGTATTTTTTAATATATGTTTATAAAAGCTTGATACTTCACTCTAAGTTATAGTTTC 
TACCTTTCAGTGAGCATTTACCAAATAGCAGATATAGTTAACTGCCTTTGCAGCTGTTTTACTGTGTGTCAGAATCCTAATCCTTT 
55 CTCCTACTTCAGTGTTTAACAAGCCATTTAATTCTGATGTTACTTTTTCGGATTGGGTGACAAGCAGAGCACAATGAGCAGGGTTT 

GTTTTCATACTAATACTAGGATGGTTAAATCAGGACTTTAGAAAGTAAGTGGAATAATTTAGTGGAATACTGAAAATCCAGTCTGT 
GGAGCTCACTGCCTTTAGATTAAATTAGTTGGGGACTTCAGCTCCTGATGGTACTGATTGAAATGGAAGCATTTGAATAAAGCAGT 
ATAGTTGACGCTTGAACAACACGAGGGTTAGGGATGCTGACTCCTATGCAGTCAAAAATTCGAGTTATAACTTTTGACTCCTCGAA 
AACTTAACTAATAGCCTACTGTTGACCAGAAGCCTTACTGATAACAGAAACAGTCAATTAACACACATTTTGTATGTTATATGTAT 
6 0 TATATACTATGATCTCACAATAAAGTAAGCTAGAGAAAAGGAAATATTAAGAAAATTGTAAGGAAGAGAAAATATATTTACCATTT 

ATTAAGTGAAAATGGATCATCATAAAAGCCTTCATCCTCATTGTCTTGTTGAGTAGGCTGAGGGGGAAGAGGAGAGTTTGGTCTTG 
CTGT CTCAGGAGTAGC AGAGGAGAAAG AAAACCCT CATGTAAGTGGACTCAAGCATTT CAAACACATATTGTT CAGGTGT CAT CTG 
TGGTTCTCAATGTGTGGTTTCCTGATCAGCAGAACTGCATTGTTTGAAAACTTGTTGGACATGCAGATTCTCGGGCCTCACCCATA 
CCTACTGACTCTTAAACTCTGGGAGTAGGGTCTTAGCCATTTGGGTTTTAATGAGTGTCTACCAGGTGATCAGATGTGCACTGAAG 
65 TTTCAGAACCAATAGAATAGAGCAAGATACCAGTTTTGTAGTAATTCAACCTCTTAAGCAGTATTCCTTGTTCTTTCACAAGGAAC 

CATGTATGGAGTTCATTACTTGTGCTTTCTTACAGTTGTGAAGTTGGAGTAATTCATAATCGGGGGAGGATCTTCTGGAGTATAAA 
AAAATTTAAGGAGCAGTTATATGATTAACACCAGAAAGGTTTCTTGTATTTCTACTGAATATATGCCACTTCAGTAGGAGAGGTGT 
GTTCAGTCTTATTCTTTCTACAGCTAGTGGCCCAGAGAATGGCCTGCGCATTTCAAGCCCTGTCAATGAGAATTGTCTAGACAAAG 
AAGGTCCCTTGGTTGAATTAGTAATAGGATACATGAAACAATGTGTCAGCACACTTAAAGTCTTTATGGCCAGACAAAGTATGGTC 
70 TTAGTGTGTTTGGAGGCCCCTGACCATTGGAAACAAAGGCAGTTTAGGCTGAGCTGTGGATCCGCACGTAGGCCAGAGGTTTGTAG 

TCACTCTCACTCTTCCCAGGCATTAAGCGTTCCTTAATGGAAGCAAAGGAGGACAAGCCTACAGGAATGGGCCTGCCCTAATTGAG 
CTGGCCTGAGAAGATACATTTTCAGGTTAGACAAGTCCTTTTTCCCTTTTAAGTTCTGCCTCTTGGGAAAGAAGATGCATTTGTAG 
TGCAGGG ATGTCCT TGTGAAAATGTG ACTTGTTAT AGAG CAGT ATTTGAAATGCAAGTGCC C AG CCGGG CGTGG TGG CTCACGCCT 
GTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCGGATCACCTGAGGTCGGGAGTTTGAGACCAGCCTGACCAACATGGAGAAACCC 
75 CATCTCTACTAAAAATACAAAATTAGCCAGGCGTGGTGGCAGACACCTGTAATCCCAGCrACTCGGGAGGCTGAGGCAGGAGAATC 
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gcttgaaccctggaggcggaggttgcagtgagccaagatcatgccattgcactccagcagggcaacaagagcaaaactccttctca 

TGTTG^TTCTATT^GMAGr^I^Tirx TCTT ^ GGGTC ^ GTACTAGTT ^^ ACTTTC:AGAGAT ^ GTAAAA ^^ TTCCAG 

AGTAAAAATGGGAmGmGCCCTGCTCCCGAAGCTTAAAATAATTGCTCTAT 

CTCAGTTTTGTCTTATGCTTCGGCAGACTAATAACTTCAGTTGAAATGTTTTCTGGGCAGGTGTTCATTGAGGGCCTGATTCrrrA 

GAGGTTCTGTGCAGAAGCAGGCTGCTTTGAGATAGCCAGCTTAGCCAGGCCTGGGAACCACACAGAATAGTGCAGTACCATGTAGG 

T^G^TGATMAAATr?r^^^ GAGTGGAGAGTGCTAGGAAGCAGAGTATTTTCCTGGATAAXTTCATCCAGTAGAAC 

TTTTTGTCATGATGGAAATGTCCTATATTTGTGCTGTCCAATATGGTAGCTArTAGCCATATGAGGTGTGTCTGTGTGTGTGTGAG 

TGAGAGAGAGAGAGAGAGACAAGAGTCTTGCTCTGTCATTCAGGCTGGAGTGCAGTGGCGCGATCTCAGCTTACTGCAGCCTCTGC 

CTCCCAGGCTCAGGTGATTCGACCCTCAGCCTCCCGATAGCTAGGATTACAGGCGTGGGCCACCACGCTCAGCCAGTrTTTTTGTA 

TTTAGTAGAGACGGGGTTTTGCCATGTTGACCAGGTTTGTGTCAAACTCCTGGCCTCTAGTGATTCACCTGCCTCAGCCTCCCAAA 

gtgctgggattacaagcatgagccactgcacctggcctatatgaggttttgagcccccttgaaatatgtggtaagtgggaccaaag 

aacttaattattttattttattttattttaatttaaatataaactagccaatagtggctaccatattggacagctctagataaaat 

ttaggtaagacccaagagattgtggtttagattctgcttggaatatgagtgattggggctcttggaatttaaaaatccaaagacac 

gtgtgaatttgatgttatgagtttgaataacagccttccttcagtatgtctacattgttttatcctgactgacattgtaagtccta 

agaggacttacaactggtaagtaaagttgtgtttaccaaagcagttggaagttcaggcagttgtacgttttatttgaccccttaga 

gctaaacaggtgaaaatttcaggtcctttggatgaagtaagttctcattttatctcagcaaccctatgaggtaggttatgtctgtt 

gcgtagttgacaaaacagatgaacttatatttatgtacacctttatggattagtagcctttaaaatggttagttttatcccacaac 

ttcatttgaaattgtaagtttctagcatgttgcctataacaagaaggtaatttatttctatttgttaaattgttatcagtaataag 

tcaatatcctactataagtggtagagaatcaaagattgtagactaccaaatagcacccaagaggctaattcatgcaaggtgttgct 

tatagtaaaagcagatcagaactcagctgctgtatgccatctggggttatcttctcacttgcacgctcatgaccagtgtaggctgc 

atcttataagtaatctggctcacagttagctagacatatattagtctgatggaacaaaatccgattgtagctttgaccactatgag 

gaccactgtcatataaggtcttagataccaacttgagtaaattgcttaaggactgggaatagatccagattcctccaggtttagct 

tcaagttgtgatcagttttcgtgggatgcaaggagaaaatgaataggaatgaaataaatagctgatatttgaacatttttaatgcc 

ctaggcagcgtcttaagaattctaagctttcatttatcaatcctgaggtagttaacattactatttccagtaatgttcactgggcc 

agtttacttttgaagaaattgaatctcacggtttaagtaaagtaactagctcaaggctatatagttataactaagccacagagcag 

ggaggctaatctaggcctacctcatgccacagcctgagttcttagttgtgatacaaaacaaggtaaagggggacctggggtgactt 

agttgcctcctgagaattctgggctgtggtggaattacccatcagactgggggcgcccatctcttcacttatgatgtgtccttaac 

AGACTAAArGCAGGCTCTGCTGCACTTTAATGTAATTCTTTCCCTATTAAGGGAAGCTTGCTTGCCTTTGCAGCAAAGCCCCCTGG 
ATAGTTTATTTTTTAGCAGTTCAGCTTGTGCTTGGACCCAGTTGTTCCAGAAATCAGTAAAACCTATTTGAGTATTCAAGAAAAAG 
GATCTTTTTGTTAACTAAGGATTAACTAGAAACCTTATTTTATAAGGGTTCCTGAAGTCTGCTTATTTACTAAGGAATTTCATCAG 
AGGTGGTTAGCATTTTGTGAACAAGTATGATGTTGTTCCCACTTCAAGGGGAATAAATAACAAAT'TTAACCAGCTTGCTGCTTAAG 
AAGCAGAATTAGCAGTGGGCCAGTCATTGGCCTCTCTTCAGAGTTCTCATGTGACTCACTTAGTTTTGCAGAGTGAGGTAGATTTT 
AACCACTTTCAAGTCAAGTTGATTGGCCATTCATGAGCTGTGTGCAGGGAGAGAAGAGAGACGAGAACAAGTTAGCAGAAAGCTGA 
GGTGTGTTAGACGGGAGTTGTAGGTAAGTCAGGGAGGATATTCTTCATTTAGACCCTGAGCTTGAGTAAGACACCTTTCTACAGGA 
GACATTGCGGATACTTTCTAGTTAGTACTAGCGCAGTGTTCTGCAAACTACACCTGCTTTTGTGTGGTCCACGAACTAAGAATGGT 
TTTGTATTTrTAAATTTAGGCATGTGCCACATAACAAGATTTCTGTCAACAATAGACCACTTATATAATGATGGTCCCATAAGATA 
GAAGGTGGTATTTTTACTGCCTCTTTTCTGTGTTGCAGATACGTTCAGATACACAAATACTTAACACTGTGTTACAGTTTCCTACA 
GTACTGTAACATGCTGTACAGGTTTGTAGCCTAGGAGCAACAGGCTATACCATATAGCCTAGGCGGTAGTAGGCTATACCATCTAG 
GTTTGTGTAAGCACACTATGATGTTTGCATGACAAAATCGCCTAATGACACATTTCTCAGAATGTAGTTGGAGGAAAAAAATTGAA 
AGGAGAGTATTACTTCATGACACAGGAAAATCATTTGAAATACAAATTCCAGTGTCCATAAATAAAGTTCACTAGAATGTGGCCAT 
GCTCATTCATTTACATGTAATCTGTGGTAGTTTTTGTGCTACTGTGGCAGAATTGAATACTTGCAGTGGAACTTGAATGGGCTACA 
AGGTGTATTTAGTACCTGGCCCTTCACAGAAAAAGTTTGCTGACCTGATTGAATGTGCTTGTGTGTATCACAGGAAGCTCACCAGG 
ACTCTTGGTATGTAGCCTCTAGCTCCCAAAGGCATCTGAGCCCCACTGGCAGGACTCAGrTACCTGTCTCTGTCTAAGCATGACTC 
CACCCATTAG CGT CCAGACAACG AAGAAAACTTCTATTTT AAAG AGCTTGACTAACCCCCTCCTT ATTATCTAAGTTAGAGTAG CT 
GTGCCACCCCTTAAGTAGCTTTTCCTTCTTCCTTTCAAATAGGGGTTGGAAGAGTAGCAGGTGAGAACAACCTCTTTCTTCCTCAA 
TTGTAGAGACTCAATAGTCTAGGCTATAAATTAAAAAAAAAAAAAAAAAATTCCCCAGAGGCTGACTCAGCACATGCCTGCCTTTT 
AAAGGAACAGAGAGACCCAATTGGAATAGAAACTGAAAATAAAATCAGCAGCACATGAATTTTTGTAGGTGGCTCGTATTTGCTAT 
TAATATTGCTCAGAAGACTCAGGAATAAGAAATAATAATGCAGGGTTTCTTCAAAATATGGTTCTGGACAGTGGATTATAGTTACC 
TGGAGAGCTTGTGTTAAAATATCTGAGGATGATTCCAAGTACCAGGGCTTATACACAGGAATACTTGAGAACCACTGCACTCAAGC 
ATTTAAAATTTTCCTTTTACCTAAATCCACATGGGCCAAGACAATTTTTAAAATTCATAGAATTCATGTGACCAGACGTAAGGGGT 
CAATAAAGGTCATTTTATAGATCAGAAAACTGAGACCCAAAGCTGAGAAATAAGTTATCTAAAACCCCACCAGGACATTGCATTAA 
AGGAGTTGCTCTAAGCGTGTCTTCTTACTATTAGAAAGTGAAATTGACTTTTAAATCTGTCACTTAGTTTTTGGCATAATAATAAA 

acaatgaacagtctgttctggctctaattgcgcctagaatctccagatcagaagaccttcttgtagatcaagtaacatacttctct 

GAAAGACAGTTTGTCGGTCCTATCACTGAAGTCTGAATTATTTTTTTGATTTTTAAATATAArTAATTGGTCCCTGGAAATGAGAA 

ccagaggaagataagaagatgaacttgaatttaaggaccataatggaaggagtgggatgggaaagaaggctgtaaaataagacagt 

ggttgtggagagacagattaaggtaaggagagaaggttgtaaaataagacaggaaggggttgtggagagacagattaaggtaattg 

tggtgttgtaaagccataaaagaaatttaaatgcggaagtggcctggaagagaaaacattctctgatcatttaacccttttgtgtg 

tgtgtcagtttgaggcgtaaagtagacgaatagcctccttcttgtgtgtcttttccatggcaaagcctttaaggataatagctgac 

cactaatctcacacagctgctgatgtttaagaacctaattcttgaagtgtttttaagtcagtttgtggcatttcttctgaacactt 

gggcactttggaaattgtagtgacaggttttagaaatttgaagttgtgttgcagaggtgataacaaaattgggtctttgagcaact 

ctgagtcttttaatgcagtgcacttctaagtttccgatggtatttccccaagttttgaatattgaaaagaaagaccacactttgca 

aaataattggcaactttcatttaattcagtttgaccctgtcttgaacttggtctttgtaacttcttatgagggtcttttccaacgg 

taacattagaggctgattctggaacttcatggaggcaagtccagtgaaacttgggcagttagggggaccctttccctctccctttt 

CAAAGTTACTCAGTCAGCAGCTGCTACTGTTGGGATGGCGTGGTCAGGTGGGrATTATGCTTATTATGAAACTTGATGAGGGCAGG 

GACTCAGTTTTGGGGCTGAGTTGTATTTCAACACTTAAGTGGCACTCAGTAAATACTTGAACAAATGAATATTGTGAATCCCAACT 

TTGAGGTCCCTAACAGGGGAATCCCATAGTTTCAATGATGAACAGGTCCATGACAAAAATTCTTGTTTATATGCAATACACATTTA 

GGGAGAATAAATGGrCATGTGGACTTTAAAAATTGGAAATGTTACTAGTCTCTTCTCTCATTCTTTTGTTTTGTTTTATGTTGAGG 

CAGAGTTTCACTCTTGTTGCTTAGGCTGGAGTGCAATGGCACGATCTTGGCTCACTGCAACCTCCGCCTCCGGGTTCAAGTGATTC 

TCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGTGTGCATCACCATGCCCGGCTAATTTTTGTATTTTTTAGTAGAGATGGGC 

TTTCACCGTGTTGGTCAGGCTGGTCTTGAACTCCTGAACTCAGGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGG 

CATGAGCCACTGCTCCCAGCCCTCATTCATCAGTTTTTTAAGGGTTTCTTTAGAGCTGAATCCTCCCAGCAGTTTTCTTTCCTTTT 

GAATTCCAGAGCTCTTTGGGCCTTTAGCCAGAAACAGTCTCTGTCCTGCTTACTTTGAAAGGCTGTTAACTATGCCCTGGAATTTT 

GGAAATGTTCTCCTTGAGAATTGCTGTAAAGTAGTGATAAGGACTCTTCTGTAGGCTACAAATTGAAACCAGCCACCATTAAGATG 

gctcacagacagggtgtcctggattgaaactggaccaacgttggtatagtctgaatttgaggagtaaaaagaaatatgcccttccc 
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tctcccctaacagttggggaatacttgtttttactcctcaaccattccccttttaatgatgacaagttttcaggctttttcactgc 
ctttagttttgcattaagttcctgggagattcacacacccctgatatttactgcactcctggatgccagttttttatcactcaaga 
ccagcttgttatctgtcctagacagaagccatcttcttttaaaagtattagaacatactgggtatagagtgttaaagagaatgttg 
atttttttaaaacttctgcttttggggatgtgatatgggtttgaaagtcagggaggaagtagaagatgtaagggtttgccccagta 
5 caagagttttaataatgaggtgataaatattttctttaaataatttattcacccattgtgttcactcaagtggttctagtgttcac 

TTTCCTTATGCGCTAGTTGTATATTTGTATGTCAGAGAAGAGCAGAGATTATCTTTGACAGAAGTTATATTGTGAGTGTCTTTTTG 

gagaaggtaggttttgattgtgtaactatgccacacctccattccccatacacttgacttgatgattatctttgaaggaggagccc 
atcatattatacagctgccctaagtctcaaatctatcatcaaaaggcagtgtaaaggggactggctcaaaacatggcaaagagtct 
cctttatatcagaaagctctctgcctttgcttataaggcagcaaaggactcttcttcctgccctgatctgattaccctaaaagctt 
10 taagatcatggaatagttgataaaacagtcagtattctgtgctgatgacttatccttttctcccttaagaaagagtaaatgttttt 

gcttggattgagtttagagacaccagatagaataagattggcaacactgttagccacctgctgaccacagctaaacaggcatatgt 
gcttctgcatggggaatgctatggcgttaacagtgccttccttaaaacctgtaagttcgttaggcttccgggtaccagggttgtta 
gagtaggccacagtttacttcctttttcataagtgcttttctttcctggatctcagtataggaaggaaaatcagacagcatttctc 
agttgttggctcggtgggcattgtgaatgggtatggttgctgcctcaaatgcacatatacaacctgagctaagttgtatgaaatga 
15 ttgagtaggctgacttcagttctatgtaaattaatcaaggagaaggtttaggaatggttgtaccgcattgacagttgttaacatgt 

ttataatttcttggagattagccaggaattctgttacaactacacacaaatattgattgactttcaaaataaaattctttaaaatc 

ACTGAAATTTTCTGAGCCCAAGTTTCTTCATCTGTAAGATAAGCAAATTTACTAAGGTCATGGGTATCTAGTACATGATGGACAGA 

gatttgaagctctttaccactgatttatgctaccttctcatagatctagtagttaagtgacttttacccaaggtcatacactgagt 
gatagaacaaggattttgaataagatatttttcactgttgcactggtctgctttctccagcttccttcagaggtccctaaagggga 
2 0 cctctgtgctgctctgcagtgcctctatcacattagggtttggtcatggtcttttgtgctcatcatgtttgaacatgtttatcaaa 

gtattttacagacttggttatttcttcccctcatgtaatttgtgtatttgtctgttttccctatggagaatgaactttttatctta 
tatatgcctgatgtgacattgatttggccacttggggttgaccttgtacttggtttccatatctgcagcttcattgtcattttggg 
tttaggccagctttcaggaactttttaacagttggatcaaattttgttggattcatttgatactgagtttcttattcctgtatatt 
ttgtttcctttctatctaagcagagaactaggactctagagttacaagaagttagagtatatctataacttttttaaaagaaaaaa 
25 aaaggaccaggcatggtggctcactcctgtaatcccagcactttgggaggccaaggcaggtatatcacttgaggtcaggagttcga 

gaccagcctggtaaacatgctgaaaccctatctctacaaaaatacaaaaattagctggccatgatggtatgcacctgtaatcccag 
ctactcgggagcctgaggcaggagaatctcttgaacctgggaggcggaggttgcagggagctgagattgcaccactgcactccagc 
CTGG ACAGTAG AGTG AG ACT CTGTCTAAACAAACAACAAAAAAAAACT CTGTTTTGG AC ACATGACTTTAGG G AG ATAAACAT AAC 
TCTGGGATTTTATTTTTTAATATGCTCCTGAAAACAGTCAACTCTCCCATTTCCTAGCTGGGAGAAGTATGTCTCACTTAATTTTG 
30 CTCATTCAGGAGAGGATGAATTTTTCAGCAATGATAGTAATAGCTGGCTGTTGCAACTCATTTCTTGCTGCAGCGTAGCACATCCA 

CCAAGAATGCCCTTTCACCTTCCTTTGTCTTGCCAACTCCCTCTTAGCTTTCAGTAAGACTTGGCTCAAACTGCATCCTCCAGGAA 
GCCTATGTTAACTCCTAACTGCCACTCTTGGATCCAGGGTTTTTATTTCATCTTGTTCGCTGGTGGAACCGGGCTGTTTTATCTCA 
TTATATTACTCTTCACTTTGAAACAAGGAGGCAGTTAACCTAGATTCAGTATTTTTACTCTTAGACTTTTTTTCCCCCAAAATGCC 
CAT AAATTAAG C AATCT T AC TG C CT T ACTGCGCTT ACTG AAAAAT AGCAG CACAG CAG AAAAATAG AAAATC TTG CT AT C ATG T AA 
35 GAGATGTGGAAGTAATGGTGCCCACATGCTTCATTTGGAAAATGTCTATTACCTTTATAAAGAGTTTGTATAGTTTCTAAATACAG 

GAGCATTATGATGCGATAGAAACTGTTACTTTAATGTTAATTGACGTTCGAAAATTTGAGTTTCAAATGTTTCCTAAAACATTTTT 
TCTTAACCCTTTTGCTATTCCATTGATCTGCCATTCTACATTCTGCCTCCTTTGTTTCCCTGTCACTTATTAAAAATACTGCCTCT 
TAACTTTGTTGTCATCCACTTATTTCTCTAGATACACCTTGGAGTGTTTTTTCAGGCTGAATTGTTAGGCATGGGATTGCTGGGTT 
TAAAGAGGGAGTGTGTGAGTTTGTTTGATTTTGCCAAATTCTTCCTTCATGGGGGTTATACCAACTAGATGCACCTTATTTTCAGA 
40 GATGGTAAAATGAGGCAAAAAGTATCTTAGATTTGAGGAAATCGTTACCACCCAGAGTTGTGAAACTTAGAGGTGATATATGTAAT 

ACTGCCTTGCACAAAATATACATTTAGTAAAGGATACTGATATGGTTTGGCTGTGTCCCCACCCAAATCTCATGTTGAATTGTAGC 
tctcataatcttcctgtgttgtgggagggacccggtgggaggtgattgaatcacccgggcagttacctccatgctgttcttgtgat 
AGTGAGTTCTCATGAGGTCCGATGGTTTTATAAGGGGCTTCCCCACCCCGCCCCCGCACCTGCCCCACTTTGCTTCACACTTCTCC 
TTGCTGCCATCATTTGAAGAAGGACGTGTTTGCTTCCCCTTCCACCATGATTGTAAGTTTCCTGAGGCCTTCCCAGCTCTGCAGAA 
4 5 CTGTGAGTCAATTAAACCTCTTTATAAATTACCCAGTCTTGGGTATGTCTTTATTAGCAGCGTGAGAATGGACTAATACAGATACC 

TAGATACCCATTATTATCTTTTGTGAACTGGGACTATTTCTCTATCGTAAGAGTGGTAAGAAACTTGAGTTGAGATAGTGTTTGAA 
AGCACGCTAGCATGGTGCTGGCACCCGTATTAGTGCCCTTTTCTCTTGTGTGCCTTGGGCAGCCAGCTACTTGAGATTATATCTTA 
ATTACCTTAATGGATTGTAAACTCCTTGAGGGCAGAGTCCTTGTCTGGTGAGTCTTTAGCAGGAAGCTTTGGACTTGAATATATTT 

50 AGCCCTCAACTCCTGTGTAATGCTACCTAACATCTATTCCTACAGTAGGAAAAGACAGAGACACTTTCCTTTTGTCTGTCGGAAGC 

TTCTTTACTTAAAAGCTTTTTAAACCCCAGGGAATACGTTAGGTAACAATAGCAAAAGATGTTGATTCCTGTTCTATCTGTTTAAC 
TTATCTGTCCTTAGGGAGTAACTCCAGTTAAATTACAGTGAAAGGAGTTAGTTGCCATAAGTCTTCTGTTTTATCAAGATTGCTTT 
ATTGCAGGGGGCTTCCTCCCATGTCTTCATCTAGAATTTTCACTAGGAATTAAAATATTTGTTACTAGAAAGCATTAGTTGGCCTG 
AATTCACAGTGAATTAGGTTTTCTGATGATTTAATGTGCACTGGTTTGCATCTTTCATATCTGTCAGTTAAATTCAACACATTTCT 
55 TTTTGCACTTAACAGGTGCTTGAAGTGGCAGGGTCCTTCCTCTAAAACATTTTAAATAACACTAGTAGATGAATTCCAGTTAAGGG 

GAAAAGGTATGTGCTGAAAGTAATCTTCAAGGCCACAGTATGTTCTCTCCAAACACATGTTTTCACCACGAGGGATGTAGATCTGT 
GTGCCCTTATTGGCTTTACTTTTTCACTTACTGGCATCTCTTCTGACCAACATCTTTAGTCAGATGTCCCACTGTTACCTTAGATA 
CAATATGGCTCAGGCTGGTCCATCATTTCTCCAGTATTTTTCACCATCTTTATTCTGTACAAGTTTCTTGTTTTTGCCAAGGCCCC 
TTGTTCCCCCAGTCACCTGGACGTAAAGACTTTCTCTGACTCTTTATTACACTGCATTTATTACACATAGTAGTGAGTTCCTGGAA 

6 0 CTGGGTTCTACTTCCATTTTCCCAAATGTGCTTTTACATTTTTTCCTTCCTTCTTAGTTCCTTTGCTGTCACTTTTTTTGTAGATT 

GCTTCAGAAACCTCTAACTATTTATTTTGCTTTTACTTTTATCTCTTACTATGCCTTAACACAAACCCTCTCTTGGAACTAGGCCA 
GTCTTCTTGCCATGCCCTCACATAATAACACAAAAATGAAGGGTTGGAAAGGAAGAAGCTTAAAGATAATGTTTAACTTATGAAAA 
GTTTCAAGCATACACATAGAGAAATATAATGAACTCCCATGTGTCTGTCACTCAGCTTCAGTAATTACCAACCTTTTGCCAGTTGA 
ATTTTGTCTATCCCCGTATCCCTTGGTGCTCCCCCAACCACCACCACCAGAGAGTATTATAAGCAAATTCCAGGCATCGCTTACAT 
65 GGAAGTACTTCAGTATTCATCTTTAGAGATTCTTTAATCTGTCAGTTTACCTACTGCAGAATATCTCTACAGTTTCCCTTTCAGTT 

GGTTATTTAGTTTGTTTAAATGCTTTTGGCGTTCAGAAGGCATCCCATTCTTTTAGTGGTTAGTTCTTTTGTACTGACCTCAATTT 
GCCTCCCTATCATTTCTCAGCAGTAATATAAATTTATATTTACTCAGAAATTACAAATTTACTGAGTAAATTTATATAATACAATA 
TAATAGTCATTAAGATATTTGAAGAAGTTGCCATGTAATACACTTTTTGACACACCTTTCACAGCACACATAGCACATGTAATAAC 
TTTTATTTGTGTTTTAGAGAGAGGGTCTTGCTCTGTAGCCCAAGTGGAGTGTGGTGATGTAATCATAGCTCCATCCTTGAACTCCT 

7 0 GTGCCCAAGCAGTCTTCCCACCTCACCCTCAGAGCAGCCAGTATTACAGGTGCACCAAGATGCCCAATTAATTTTTTAAACAGTTT 

TCGTAGAGACAAGGTCTTGCTATGTTGCCCAGGCTGGTCTCAAACTCCTGGCCTCAAGTAAGCCTCCCACCTTGGCCTCCCAAAGT 
GTTGGGATTGTAAACATGAGCCACCGTGCTCAGCCATTCCTTTAAAATAGGAATACTTGGGGTTCAGATCTTTGACCTAGGTCTTA 
TTTGTATCAATGAGATTAATGAGCCACAGCCCCGAGTTTCTCACCAGACATTTTTGATTTGCATTTTTAGACAGCAGTTGCTTTAA 
AAAACrrGGGGACCTGGCTTAAAATCAATTTTGAAATTTTGTGCATTAAAAAAAAAATGTGGCCGGGCGCAGTGGCTCACGCCTGT 
75 GATCCCAGCACCAGACTTTGGGAGGCTGAGGCAGATGGATTGCCTGAGCTCAGGAGTTCGAGACCAGCCTCGGCAACACGGTGAAA 
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CCCCATCTCTACTAAAATACAAAAAATTAGCCGGGCATGGCGGCATGCACCTGTAGTCTCAGCTACTCGGGAGGCTGAGGCAGGAG 

aattgcttgaacccgggaggctgaggttgcagtgagccgagatcacaccactgcactccagcctgggtgacagagtgcacctgtag 
tctcagctactcaggaggctgaggcaggagaattgcttgaacccgggaggctgaggttgcagtgagccgagatcacaccactgcac 
tccagcctgggtgacagagtgagactctgtctccaaaaaaaataaaaaaaaaaaagttattggcagactgttatctgaaacctgcc 
5 tggaattactttcaatttatcctttacttaatttcctttttaagtttagagctttttagtgatttaagcaaattttcgtatgtaca 

ctagtatttgtcaagataaatttttaaagcttggtccattttttactataaaagtaattgtggggaaaactagaaaacaagatgaa 
gtatatgcacaaaaactcaagttactcataaattgactaccctaagataactgcttttaatattttgatgtctgtattccagtctt 
cttcatatgtatttatgcgtttgttgaattatacacagagtagttttttttaatgtgatgtcctttccatactctagggctgtatt 
agcagatcttgatgttctgaagcttgtttattgcatctggcctgcaaacaaaattaattgacacacatgctttattccagattgtg 
10 gtgctattacatgtattgtcattattatgattttagccataagtgtttggtttgaggcagaagtagtgggatattgctgtcaagta 

aactggggccactaaccttgtgggaatcaacttagcattttaaaattatagactcgaggtttttagaagaagctgaagggttctgt 
atgctgcatggaagattgagttcaaatcctacttctgacaccatatgatattatttttcccatctctgtaggatgggaatttctta 
cagttagtactacggtcatgcagatttctattttcccagggcctgacacagaatagatgctcagcagattatgacacatgtggctt 

CTTTTGCTGTGAGCCAGTCATGGGATGAAGACACATTGCCTATGCATTATTAATTGATTGCTATAAAACATGTTGCCTCAAAATAT 
15 AATAGCTTAAAACAACAGACACTTATTTTCTCATGTAGTTCCTGTGAGTCAGGAATCCAGACATAGTTTATCTGGGTGGCTTTGGC 

TTACCATCTGTAGATTGCAGTCAGTATGTCAGCCAGGGCTGCAGTCATTTGAAAACTTAATTTAGGCTAGAAGGTCCACTTCCAGG 
ATGGCTCATTCACATGGCTAATTGGCAGGAAGCTTAAGTTTCTTACTACATGGGCCTTTCCAGAGGGCTTCTGAGTGAGTACATGA 
CAGTGTGTCACTGGCCTCCCCCAGAGCAAGGAGAGAGCAGGAAGGAAGATCTAATACCTTTTATGGCCTAGTGTCGGAAGTTGCCC 
CCTCACAATTCCACTTCATCTTGTTTGTTAGGAGTGAGTCACAGTGTCCAGCCCACACTCAAGGGGAGGGGAATTAGGCTATACCT 
20 CTTGAAAAGCGGAGTAACAAACAATCTTATAGTCAAGATTGTGTTTGTGTAAGGTTAGAATAGAGGGTCCGGAAATAGACCTATAA 

ttatatgaccgctcgaaaacgccaagacaatttaatggggaaagggccatcttttaaaaaataatgctaggctattcacagtagca 

gaaacatggaatcaacctcaattttcattaatggtagactggattaaaaaaaagaatgtggcgcatgtacaccacggaatactgtg 

cagccataagaagaacgagattgtgtcctttgcaggaacatggatggaactagaggccattacccttagcaaacgtaacagaggaa 

cagaaaaccaagtattgcatgttctcacttataagtgggagctaaatgatgagaacacatggacacatgtaggggaacagcagata 

2 5 caggggccttttggagggtggagggtgagaggagggagaaaatcaggaaacataattagtgggtactaggcttaattcctgggtga 

tgaaataatctgtacaacaaacctccatgacacgagtttacctatataacaaacctgcacatatacccctgaacttaaaagttaaa 

aaaaaatggtgttagaacaacttgacgtctttattgattagaaaaaaatgaacactggcccttaactctgcaaaactgctagaaaa 

taaataaataaataaataaataaataaataaataaataaataaataaggtggtggtggtgatatgcccttgtaatcccagccattc 

caagggctgtggcaggaggattgcttgagcccaggagttcgagaggagcctgcgtaacatcgtgatataagaaaatgagactcttt 

3 0 ccctgcctttccctgcaaaagagagagagagaaaatctgtgtagcccttgagtaggcaacgatatcttggggcacaaaacatacag 

accctaaaagagaaaattgatgaagtggacttgatcaaaatttaaaacttttgctctttgaaagacaccattaagaaataaaaaca 
agaaaatgatggggagaaaatattcacagttcgtatagctaacaaaaaattggtaatccagaatgtataaagagctcttacaacta 
ggtagtaagaagaccaagaaagatttgagcagatacttcaccaaagaaggtatatgagaggccaacaagcacaccaaaagatgctt 
gtcattaaacatcatttaatcatcagaaatatgtgaattgaaaccacagtgaggtaccactccacacgtgctagaatggctaaaat 
35 taaagactgatagcagatattggtgaaaatttgtagcaattggaatgctaatgaatttttgatggagatatacaatggtacaattt 

ggcaatttcctgtaaagttaaacatacattttttatattacccagtaacttttctcctaagtatgtacccaagagaaatgaaaaca 
tgtctatagaaatatttgtatatgaatgtttgtagcagataaataataaccaatgcctggaaacaactaaattgtccagcaggtga 
atgggtaagttacagtatatccacacaatgtaacaccactcagcaataaaatggaaccaacaactgatatatccaacaatgtggat 
gaatgtcacaaatgttatgctgagagaaagacatcagacacaaaaagaataaatcctatatgatgttatttacatgaaatctagaa 
40 atctagacaaatctaatatacagcacgatcagatcagtgcttcctttgggcaaggggtggaagatggggaatgactgggaaggagc 

acgagggaaactttctgagatgatggacttgttctaaatctttattgtagtggggattgcacctgtgggtgtctttgaaatgttta 
ttattacagttatttcttaatatttgtaggggattggttccaggaccaccccaccccctgtccctagtataccaaaatttgcagat 
gttcaagtttttttgtatataaaatggcacagtatttgcatataacctacacaatccttatatatactttaactcaccaccacatt 
acttagattacctaatacagtgtaactatataaatagttgttatattgtggggggatttgtatttttttggttgtattgttattac 
45 tatttttatttttccttgaatattttcagtctgcaaatggttgaatctatggtgctgaacctgtagatatggagggctgattgtat 

tttattgtttagacattacaccttattaacattcatttaaaaacatctgttgaggtttggatttttcagaagttataacatctgat 
ctttagagtcagtgttcaatactatccctttgttatcatttataggtcaggcttaatagtattatgtctagggagaaaaacgccaa 
actgtggcttctttccacagaataattggctctcatttccttatcctccccatattagtaacttgtcttgattgtagaagcaggct 
aatgggagctttgtctgggcttctttgtgaaagctttttttttcagtggcatgtgctattatgcctaccatgccatttgaatcctg 
50 tcattgtacttcttgaccagcttgtcaaggtaggcatacagaagatagctcatgactcctgttaactgactcatctcttatggttg 

GAGATTCT C ATAAACACAAAGATAAACACAAAG AT CG AGAAC ACCGGCACAAAG AACACAAGAAGG AG AAGG AC CGGGAAAAG TCC 

AAGCATAGCAACAGGTAAGGGTGGAATCAAGCAAGTCCCTCATCATTCAGCAGTGGGTTGGCCATTGCTTGGCTTACCTGGAATAG 

GT CTTAACTT GAGCTACATGTAAAG AT AGCAAAGTAAGTAG AAACTG TATTTG AT CCTAGAGTTGCTATG AGGATGG CCATG ATTT 
AGGCCTTAAATGGGATGCCATTGTTCAGATCAAGATGTATAAAGCAAGTATGTTTAATTTTCTTTTAATATATACCTCATTAAAAA 

55 tacagttgttcactaagataggtaaggattcattgtgacacatgatggcatttaatcaagtctgtagcaagcttgccttgataaaa 

GGTAACTGGATTGGAGACCTGATTTTTTTTCTTCTTTCTATATTTTAAAGAGTTTACATTAAAAATTCTTAACTTGGGCTTCCATG 

gtctgttagcccctgaaattatatgcaaatggttgagtatatgagatttcctggagagactatttgtagctttcatcatgttatca 

GAGGAGTTCGGCTCCCACAAAAGCCTACAATCACCAATATGAATGAAACTCAATAGTGCTGCCTTTTGGGATGCAAGCCTCAAGAA 

gatgtttcttttgttcattttgctcccatttttttggtgtaggaggcaagtggttaaatctagttattgaaaatgaggacttgtac 

60 TT CCATT CTG ATTT AAAGAC AG TTG TTGGTG AGAAAG C CAT ATGG T ATTCCC ATTCC C ATAGTGGC CTG AGCTAGGTT AGGG AATG 

TAAAGATCTGTCACACATTAGAAGAAGTGTCTCCATTGTAGAGTTCTTAGAACTTCTTTATTAACTTGTCTGATTGTCTGTAGACA 

agttaaagtgagaattgctttctaagtctgttctttttcgcgaatcattaaaataaccagatttaattttctctattggggacatt 

TCTTTGGGAATCATGTATCATGCCTGTGGCCTTTTTTCCCTATCCCTCACTTATCTCTTATCACTTGATCATCTAGTTTCCATTTT 
CATTATT CTGGTAAATTTAAT CT CAGTAGTTG AATCT ACTCTACATCTTTTCTAGTTT AT AGTTGTCTAGCTTATGTTAAT AT CTA 
65 C CGTACAGCAAAGAATATTG CCAAGG AT AAAG AAG TT CATTGCATAATG AT AAAAGGG ACC CATT AGG AGAACATAGC AGTTAT AA 

ATGTTTATCCACTAACGTCACAGCCTCAAAATACATGAAGTAAATCTGATAGAGCTGCAAAGAGAAATAAACATTCATAATTATGG 
TCAGAGATTTTACTATCTTTCTCAATAATTTTTAGTCCAAATAGAAAATAATTAAGGATATGGAAGACTTGAACAGTATCAACCAA 
CTTGATCTAATCGACATTTATAGGrTTTTCCCATCCAACAATATTAGAATTTTCTCTTTTCTTTCTGTCTACTTTTCCGCTTTTAA 
TTTT T TTC A GG TTT T A T TT TA GA TT CAG T GGGTACATATAGGCAACTTTGTTACCTGGGTATATAGCTGTGATGCTGAGGTTTGGG 

70 tacaaatgatcctgtcacccaggtactgagcatagaacccaacaattagtttttcaacccttaccgccctctctgctctagtagtc 

TCCAGTGTCTATTATTGCCATCTTTATGTCCATGAGCACCCGATGTTTAGCTCCTGCTTAAAAATGAGACCATGTGGTATTTGGTA 
TTCTGTTCTTGCCTTAATTTGCTCAGGATAATAGCCTCCAGTTGCATCCATGTTGCTACAAAGGACATGATTCAGTTCTTTTTTTA 
TGACCGTATAGTATTCCGTGGTAGATATGTACAACATTTTCTTTATCCAATCCATCATTGCTGGGTACCTAGGTTGATTCCATGTC 
TTCCCTATTGAGAACAGAGCTGCAGTGAACATGTGTGTACATGTGTCTTTTTAGTAAAATGATTTGTTTTCTTTTGGATACATACC 
75 AAGTAATGGGATTGCTGGATCAGAAGGTAGTTGTTTTTrTAAGTTCTTTGAGAAATCTCCAAACTGCTTTCCCTAGTGGCTGGACT 
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AATTTACATTCTCATCAACAGTGTATAAGTGTTCCCTTTTTTCTGCAGCCTTGTGAGCCATCTGCTGGTTTTTGATTTTTAATAGC 

cattgtggctggtgtgagatgatatctcattgtggttttgatttgcatttctctgatgattagggacgtggagcattttttcatac 
ATTTGTTGGCCATTTGTATGTCATCTTTTGAGAAATGTCTG fTCATGTCTTTTGCTTGTTTTTTAATGGGGTTACTTGTTTTTTGC 
TTGTTGAATCATTTAGGTTCCTTATAGATTCTGGATATTATACCTGTTAGACGCATAGTTAGTGAATATTTTCTCCCATTCTGTAA 
5 GTTGTCTGTTAACTCTGTTGATAGTTTAATTAGATCCCATTTGTCAATTTTTGCTTTTGCTGCAATTGCTTTTGGCATCTTTGCTA 

TGAAATCTTTGCTCGTTCCTATGTCCAGAATGGTATTGCCTAGGTTGTCGTCTAGGGTTTTTAACAGTTTTAAGTTTTACATTTAA 
GTATTTGATTCATCTTGAATTGATTTTTGTATGTGGTGTAAGGAAGGGGTCCAGTTTCAGTTTTCTGCGTATGGCTAGCCAGTTAT 
CCTAGCATCATTTATTGAATAGGGAGTCTTTTCCCCATTGCTTATTTTGGTTGACTTTCTTGAAGATTAGATTGCTGTCGGTGTGT 
GGTTTTATTTCTGGGTTCTCTGTTCTGTTCCATTTGGTCTATGTGTCTGTTTTTGTACCATTACCATGCTGTTAGTGTTTCTGTAC 
10 CATTACCATGATGTTAGAATACATTCTTTTTAAGTGCACACGAAATGTGCCAAAATAGCTCATACTTTGGACCCCACTCTCCTTAA 

ACCATCTTCTTTGGCTTTAATGCTTCCATGCCTCTCCATCTTTCTGGCCACCTTTTTCACCTCTTTCTAATGCACAGTCATTCCTT 

aacagtttttggctgtcttttctctgctacctgttttgctgtttatccttatttcacattccatatttggtcttgtgaacttcttt 
tcagttccttaaacatagcatgttttctgatgccgctaagcctttaaacatgctgttggttctgtaatactctcttgcccctttgc 
tgtcattcttttagttgcagctcagacttgacttgttccaggtatcctttctaccctccttctcatattaaatgccacttttgtgt 
15 gctctctggtgccttgaatatattcctagtgtaataattattatatttaattgtgtctttacttttccctatggcctcctggactc 

taaagtccctgaaagcagaattgggatcttttttgttttttctggggtggggcggggggctggttttttgtttgtttgtttgtttg 

T TT TTTG A G A C GGAG TCTT A CTCTGTT G CCC AGGCT G GA G TG C A GTGGTG C C AT CT CA GCTC AC TGCT A T C T C C A C C TCCC AG G TT 
CAAGTGATTCTCCTGCCTCTGCCTCCCAAGTAGCTGGGATTAAGGTGCGTGCCCCGACACCCAGCTAATTTTTTGTATTTTTAGTA 
GAGACAGGGTTTCACCATGTTGACTAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCTGCCCACCTTGGCCTCCCAAAGTGCTAG 
20 GATTACAGGTGTGAGCCACCACGCCCAGCCTTTTGTATTCATTTTGCATCCTTCAGGCTTAGTATGGTACCTGGCAGATAGCTGGC 

ACTTACTAGTCTATATTTATTGAATTAATGAGTGGATGATCTATGGGTACATTAATTCCCATCTCTCTTTCTTCTCACGTACTCTT 
AATCTTCTATAGGATAGTTATTAAGTCACTTTGGCTTATCTCATTTTTCACACAATTGTGTGTGGTAAAATAAACATAACAAAATT 
TACTGTTTTAAAGTAGCATTTAGTACATTGACAATAGTATGCAACTGTCACCACTATCTCCAGAACTTTTCATCATCCCAGTCTTT 

gaattcactaaataataacttttcattctgttcccctgtcccaatatctttctactttgtctttttttctctttcccttctacctt 
25 ttatctttatgaatttgcctattctaagtacttcatataagtggaataatacaatatttatcttttttaaatctgttctatattcc 

cttaatatgttttcaaggtttatccgtattgtagcgtatcagaaattcattcttttttatgactgaattatattccattgtatgcc 
tgtaatcacatttaaaaaaatccatctgttgatggacacttgggttgtttccaccctttggctacaaatacatgtttgagttccac 
tttcattctccggggtgtatacctaggagtagaattgctagatcatgtccaacaatgggtggctgcctgctatgtttttactgtgc 
taattgatgtggtgtgaaaaaaaaaattagataacctttgaccgtgaacagtatcatctgaggaggtgagagacctgcttacagat 
30 cagatgaagaatgttgatttttatattactaggctgtaagaagaaattccaaaagactttaagaagaaagaggttaatatttaaaa 

cataagcttttgaaaacttatcttctctaacacattctactttgttttgggaggaaagatacagtaaaagtgacataaagggcttt 

G AGACATATAAGTTTGG CCCTGTCCTGTT TT ACAAAAATCTTCT CTTAAAAAAAAAAAAGGGATGTGATTTTTTTAG AAG AAAT CC 
TCATCCTTGTACATCCATTTAAGTCTCGTGATCTTGGCTAGGTTACTTAACCTTCTTCAACTCAGTTTCTTCATCTTCATCTTGAT 
ACATGCTTCACAGGGGAACCATGGGAGTCAATAAATATAGAAGCTCTTCAGTTGTGAACTGCTCTACAGATGTGCAGAGATGACAC 

35 ttttacatctatttaaaagcatacttttccaagatcatattgtaggtaaattcaataatttgttgtatgtacttttgtgcctcttt 

ctccgcctcccgggttcatgccattctcctgcctcagcctcccgagtagctgggactacaggtgcccgccaccatgccccgctaat 
tttttatatttttagtagagacggggttttactgtgttaaccaggatggtctcaatctcctgacctcgtgatccacctgcctcggc 
ctcccaaagtcttgggattacaggcgtgagccaccgcgcctggccacttctgtgccttttaatattttcttcattcctataaaaat 
40 agaagcctttttgccaagagctattggaaaaacctggcccgagtttctgtttacatatgacatgactaaatctagcccttggtttc 

ttattcacatgagtaaattttaacagtttaatcagatgatctgttgtaagcaaacttttaagtacttcttgttttgatgtctactg 
acacagtacctctttgcaacaaagcaaggatattggttatattccagtaaaattattttattattttttttgagatggagtctcac 

TTTGTCACCCAGGCTGGAGTGCAGTGGTGTGATCTCGGCTCACTGCAACCrCTGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAG 
CCT CCCGAGTAGCTGGG ACTTAC AGGCGC CTG CCACC ACG C CGAGCTAATTTTTG T ATTTTTGG T AGAGACGAGGTTTCACCATAT 
45 TGGCCAGGCTGGTCTCGAACTCCTGGCCTTGTGATCCTCCTGCCTCAGCCTCCCAAGGTGCTGGGATTACAGGCTTGAGCCACCAG 

ACCCGGCCTCCAGTAAAATTTTATATACACTGTGATCCTTTTAAAGTACCTCTGATCTTTTTAAATAGTTTAGGGTTTCTTCGATT 
TCTTCTGTAGCAGATTAAAGAAATCTGGGGGATTATTTAATCACATCTGAACCCCAGAATAATTAGTATTTAGCATGTTCTGTTCC 
AAAATGCTTTCATTTATTCCAATCCTTGCTAATCAATTGTAGCTAATTTTGTGGCCATTTGTTAGGAGAAAACAAGTGTTTCAGAT 
GTGTTTCTGTGTCCCTT C CTTCT CTGCTAG ATATTAG CACCAAT C ATTTGTC ATC AGGCTATACTT AGG AC CCAAG CCCAGGAGG C 

50 atttactgtcctgtgcagtagcaatactgcagacttggagtgggagagtagccattatgtgcagaaacaaaatggggctatggatc 

CACATCCCAGAAGATGCCATTTGGTTTCCTCTTTATTGTCCTCATGCAAGGTGCAAAACAAGGGAGTAGGTATTAAGAATCATTTC 

atcttgtcttctctttgtgtggacaggagtctgaggtcacatgctctaagtcccacagtgatgtggtagcagaaagaagaggatgt 
gagaccaaggatcctgagtccccactacattattccttccagtgaaaaatacctccctgtgtaaaaagagttagttttgtagctaa 
actgtctgtttaaatacaagcaccccttacttgtatgcatatggtaggcagctcaggtttaaaaatgtcagatcacctcaggcact 
55 gcctttatctctctttgtccccaaatccctgaaatctttggcactgaaagtattaatgtcatcaaattctgaacctatgaaaactt 

catctctgtctttctcttgtctggcctgtaacatgacaagaacagctcacaccaaagttagaagataatttcatcagtcatcactt 

actgctaagcttgggcgcggtggtgtgattatagctcactgcagcctccctgggcccaaggggtcctcccacctcagcctcttgaa 
tagctgggacaataggcatgcaccaccatgcttggttaattaacttttttgtttttaatagagatggcggtcttgctatgttgccc 
60 agggtggtctggaacttctgggctcccacattggcatcccatagtgttggggttacaggcatgagccaccatggccggccctcttt 

taaaaaatacataaataatctcaaaaggaatactcttctagatgccaaggaattacgtagcttgtaggatctcacgagctaccttt 
cttaaagggttacattcttatccattgtttatctttaatagtagatctcttgtataaacagaatattattaaaagcaatttgggag 
gggggcttgattttagaaaataagagaatcgtgtgaaatgaaattcctcctagttttcgactctgtgcatctcttgccaattttaa 
acctggcattcacactggagtgacaaatttgtggaaagcaagggaagacagaaaactgctgtaaaatagcaagggaagtacttttc 
65 cagccatattggcagtgctattctgtactgtcagtgtgagaaacatctgagaataaggatgcttttggcttctgctttccttttag 

ttccaaatcctacctgaattgtaattgagagaatgtaggattttaggaatatgcacttgaattacgcatctagttctcagattagg 
ggagatttttctgaaattaataaaatttaaaagatatgtttgctgctttccttgtgagtggtttgccaaagccctccctttgtcta 
cacatcactatatcatcctgtctgtgggaaatggacaactaacatgggtaggcagagaagattgaacagtttggaaatgaggaaac 
tcagtaccaccaccattcacatgggagtcagtatgatatattgaatagcacactaagataaaagttaagaggctgggttctgtcat 
7 0 ttataagctacgtgtcgtgatccaaggtgcttaacttctctgggtctcattttctgttttggtcaagggttgataacagtacctgc 

tttatcaatctttcaagtttgtttatgcacatgacagctctttgggaactgtaacatactaaataattgagataatgatggtgatg 
atgataattaccgcaaagcctagtataatatcatgcagataaattggagctcttgagtttggtagttgaatctaattcagtagtta 
ttgatagcattcaatttggagccctgatattttcaatattatatttatccctatcatagtacgccataatcattgtttttaagatt 
tcatggtggagacagcatttgagctagccattcaaagatggttaaaattttgctaacggaaagtaatggttagaaagaaaaacata 
75 agcaaaacatagaggcattgtagtatatgctttgttctgggaggaatctagttaggtgggttacacagggtggaatagtagaaaat 
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GAGACCCAAAAAAGTGGCTTGAGGCAAAACTATTAAATGCCATTTCAAAAAGTTGGAACTTGTTACTTACACTAACTAAAAATCGG 

ggggaaatgttgggactcgattctgagctgagcaagaagccactggaaatacttgagcaaagtggatataagacttagctacaaat 
gacatgaagggtctaagaaaaagggttcctgtcttggataactgggtggctgttcacgctattaatagagacaaagaacttaaggg 
aggaatgggagttagaatgggtatcggttttgccatctttgggcacatccttttatcctctctggcctgaaaacaaaggattaaat 
5 aatttctaggaaattacatttaccttgaagttttgatacttctataatataaaacgccggagtccttgtgattttgtttagagata 

tataatcggcattgtagtgtgtaatgatgatggacattaaggaacccttgtttcttagtgccttttggaaactggctcatttcaga 
agctgcgctcttttcccagaggcaacttttgaagttacttaaatatttaatttaacaaatatcatttaagatttaactgtctacta 
tccttgaaagggtcatgagtttccctcctaaaccaagactttgaagctctctgtgctgtctcacaggaatccccatgatccaactt 
catgtgacctgcagaggtctgctgccttgaggagtagacaggtagctgggctgttagtggctaagtccttttctcagaatatgtgg 
10 aggctccttctacctttaacagtgcttttttgctttgtttgggaagtaacagagtagtcaagtgcatgaccctggagccagactgc 

ctgagtttaaatcctgtttctctctttagaggtagttccttgggtgagttacttaacttgtctgtgcttcagtttccacatctgtg 
aaatgaagataccagtagttacctgagttttgttaccgatatcaaatgtgcttagatgagtgcttggcactgggtgctactcaagt 
atctgttaaatacttttatgggggatagaggacagatttaaatggtttcccatagccaacattctagctttccagaatatcagtat 
tttgttgtggtagcggtggtcttttttcctaaagaaacagtgcttcgccagaagggagacattgttccctactggctccctacttc 
15 caccgtttctcccactcttctatataagtgccttagagaaactctggtcacccttttctgtggtctgcttagctccaacaagaatc 

atagaccaaaggttttgctgtcatcactttaaaaatagtgtaagttatttttttctttcctttttttaaatttttttttttttgag 
atggagcctcagtctatcgccaggctggagtgcagtggcgtgatctcggctcactgcagcctctgtctccctggttcaagtgattc 
tcctgcctcagcctccccagtagctgggattacaggcatgtgccaccacgcccagctaatttttgtatttttagtagaaatggggt 
ttcactgtgttgcccaggctggtctcgaactcctgacctcaggtgatctgcccgcctcggcctcctgaagtgctaggattacaggc 
20 atgagccaccacgcccagccagattattttttctttagtggaattcagccaattgaagcataacacatggcatgaacactctggaa 

aggtggctttggatctttccatttgttctctttagcgctgacttttgctttctagtccctgctagtgtgttggaatcttaccccat 
acag atgcaaactatgaac caagaagtc agcat ctatgcctag ccaat aattggttgtttt ct cgttcagagttcc tcatg c ccat 
ggggtaaattcatatttcatccataagtgtgaccattgcagaagttctaggactgctactgtctgtatttttgtccttgagcatat 
cccagactaaacttactcttaaaatatgtttgtccaacctttggtttccttcctatggttgatattaagcctttcttctactctta 

25 GAAGACAAAATGGGGAGACAAAAAAGGCAACCCTGAAGGTTTTTATCCTTTCAGGGTATCTAGCATTTTTCTAATTTAGCCCTACT 

GAAGTTTCTTCAGTAATTAATCATCTGTTTTTCAGCCTCTAACCTGGCTAATATTATAGCCTACAATTGTACTTTTAAAGCCCTTT 

tgtgactttgacatattgtgtctattgtgtatggaaaagtagcaggatcagtatgaagataatacagtatctcttaaaacaggcag 
ccagcaaatgaactttctgcattggtcagaatttccatcatttcactgttaatgaggaaagtacagttctttagctaccatgaaag 
TCAAACATATCCTAAGCCTTTTGGAAAAAGACATACATGTTAGAAAATCTCAAATGGATGAGTCAGCCTGACTGACCCCACATTGA 
30 CTCCATTTTATATGCTGGCCAAATCCTGTTTCTGACTTTCCTGGCACAGCCCTGGACATGCTTCTGTATCATAGGACTTGTTCCCC 

AGCGCCTTrGCTACTTCCTTCAGGCACATTCCTAGGAAAGATTGGCAGTGGGGTTTGCTCTTTGCCAGCACTCCTGCCGGTTTGGG 
GGTTATGGATGCCAGGTTGGGCTCCAGGCACTCTGCTCTCCATTTGTGGAGGCAGGGACGGTAACAGCACCTGACAAGTAGGGATG 
ATCACATTGTATTCAGAAGCCTGGTGGAGCTCTATAAACCCAAATTTCTAACAGTCTCCAATGTAATGCCCTGTAATAGAAGCTGT 
CCTTAACCCTCAATCATCTGTATTCAGCTAGTATAAAAATGCAAATCTGCTCTTATGCCTAAACAGTTAGGAGTAGAGGAGACTTG 
35 GCTTCCTTTGGAAAGTCAGGATGATAGCTTCATCCCATTCTGGTTTTTGTGATTAATTGTGACCTACAAAGGGGTTTACTACTCTA 

gcaggaactttgaatttcctatatacatctctttctggttagcaggcagaggaaatatcgttgacttttggcttcctggcaaatgt 

CTCATTTGCCTrGTCATTTGTTGATTCCITTTCCCTGATCTCTGTTTGGTGTGATAATGTACAGCAAAGCTGAAAACCGCAGGGCT 

ACATGTACACTTGTAGGTACCTATGTTGTGATTGCCAAAAGGCTCAGAAAGCCAGTTTTCTAGTGAAAATGGCTAACATTCTAAGA 

aatgctttcactgagaaagagaacgggtcaggggaaggtggaacttaaaggaagatggagtgttcctgaattcagattcctgaatt 
4 0 agccatttatagtttcatgggaagacaatgaaaaaaaaaaaaaagaaagaaagaaaagaaaagaaaagaaacaagcaaccccaaag 

G T TTTT AT C CTTT C AG GT A TC C A AA C A TC TT T A TTCT AGAAAG T TT CT C C T CG A TGGT AAAATAAAG CT AGGACC TT A T AG C AAGT 

ctcagactcaccatggctgtttcttaacaccagtataccttaagcagtaggtatcaatttagtggaaatataagggtattgatatg 

TAGTGGAGGCTGCTCTGAACTTGGAGGTGGAAATACTAAGTTTAAATCCCAGCTTTrCTTTTAACATTGCAACTTTGAGAAGTCTT 
TTAACCATTGTCTCCTGTTTGTATCAGCATGAGGGGATAGATAATAAAACCTGCCTCACAGGAGTGTTGTGAGAATTGAGTGAAAT 
45 AATGTATGTGAAAATACCAAGTACAATGCTTGCTTAGAAAGTAGAATTTTGTTTTGCCATCCCCTCCCCCACTATAGTTGGCAGGG 

CAGGGGGAGGCAGTATATTCATCCATCAATATTATAGATGCAATTGTTCCCAGATGTTTTGCTTTTAGGCAAAACCTTGTATAGAT 
GACTGTATACCCTCTTACAGTTGATGCTTAATAAAACAAAACTACCATGGTTTTATAATGGAATGGTAAGCTCAAACATTTTGCTG 
GTAGTATAAAAACCAAGTGCCTGTGATTACCTATACATTAACTCCTGAAGAATCAATTATAATCTCAGCAACCTTGCTCTTTGACC 
ATTCATTCTAAAGCTTGGCGAAGTTAATGAGAACAGATAATAGGAGTGCTAATGCAATTGGAAGACTTTTTTTTTTTTAAACAAAG 
50 TAAGGAAGGGATACATTTTTAAATAAAACATTGCATTTTGGTAAAAAACACAGATTATGAGAACACATTGAGTTAGAGGAACATCA 

T ATTGATTCC AAG AACAAAAAGCATGGTGGAGAAATTTTG TAACCATG CAAAT CCAGTGTG CT CTGTTCTCATG AGTTAAAAAGAA 
TTTTCCTCCTATAGAAACTTGTTATTTAAATGTGTGTCACATGTAAATAACAGTCTAATGAGAGCAATATAGAGGGAGAAATATGT 

GTTTCTCCCTGGCTAGATTTCTTAAAGTTTCTGCCTATTCATCACTCAAGTACCTATCTCAAGTTGTAGCTACTTTTGTGTGCAGG 
55 GTGTAATAGCAGATGTTCTCCTGATCTAGATTTTGTTGCTCTGCCTAACTGCATGCCATCATTTGTTTCTCCCTTTGTGATCTTCT 

actgtagtcaagtgtccctttagaacaaacttcatgggatggacatagcctaatgagctcattgctgatgaagtctttttttcctg 

TGCATTGGTTAGTGCAGTAAGCAAGGCTCCTTAACTGCCTGTCCCAGTGTACTGAAAAATAATAGTGTTCTCTCACCTTAAACTAC 

aacttgtggtttttgcttattgcttctttagtctttgaccacatgcatgtttttacatagttgcagttattttattatattccttt 
ttctgtcataaacactttccaaatgtgtttgtggtactcaaattatagcttagcagttaaataatttgatatattacagtttcccc 
60 tcttgttaggtgtatccaattttggggtttgtttgttcgtttttgtttttttctgttgttgttgttgttgtttaagggaagcacca 

aaataaacctctttttaaaattaattaattaatttttttgaggcagagtctcgctctttcgcccaggctggagtgcagtggcacta 
TCTCGGCTCACTGCAAGCTCCGCCTCCTGGGTTCATGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCTGC 
CACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAAACGGGGTTTCACTGTGTTAGCCGGGATGGTCTCAGTCTCCTGACCTCGT 
GATCCGCCTGCCTCGGCCTTCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCAGCCCAAAATAAACATCTTTATATGTAA 
65 TGTTATTTCCCTAAGATAAATTTCCAGGAGCTTGATCCCAGGGTAAGAAGCTATGAACATTTTCATGGCTCTTGCCTTATAATGTC 

ATATTTTGCTTTTTAACCTTTAACAAAGAACATTCCTATGCCCTTGCTTTCAGATGGGTCTTTTCTTATTGTGAGGAAAGGGCTAA 

cgtaagtcccatctagaagtgactaacttgcctagttaaaactagaaggaaatatccactgtattgggctgtttactccataaacc 

CTGGCTTGGCTACATGTGTGGTATGTTTCAAGTCTGGCACAAAGCCACCAAACACATTTTTGGTGAGTTGGTTTTAACCTGCTCAC 
ATCAGATATGAATGCTGAAGTTGGAGCTTTCATTATTGTTTTTGTGCTGGTAGAATGTTGCAGAAATACACAGGGCTGGCTGTGTA 
70 TTCTTAGTCACTTTAAAAAAAATGTCCTGGTGTGTCTAGAATGATGGTTTCTGTTCTTTGCAAAAATAAAAACATCAAACAAGATA 

AAGTCCGATGTAGCCAAGACCCTCTACTTGAACCTTCTGTCGGTACTGTTTGTTTAAGTACTGTAAGTTTCCACGGTTCATGTTAT 
CTTAG GATATCTTG TGAAACGAATCCTTGTGGTCCCTACTCTG GGCTAACG CTTTGTG ACTTAACTTTTTACAGTGAACAT AAAG A 
TTCTGAAAAGAAACACAAAGAGAAGGAGAAGACCAAACACAAAGATGGAAGCTCAGAAAAGCATAAAGACAAACATAAAGACAGAG 
ACAAGGAAAAACGAAAAGAGGAAAAGGTACAGAGTTTTCTAGTAGGGGAGGAAGGAACGTGGATGCACTTTTGTTTACCTTTGAAA 
75 GCAGATATCTTAATTGCATAGTAAGATCCCTTGGTCTTGAAGTGAAAGGTTTCTTGTCAGGAGAATTTAGAGCAAACTGTAGTCTT 
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aaactataaaaactaagccttttaccaccatatgtttcacagtggcagatctgtccatatcattaccttttttactttatattgcc 
aatgaatacattgagaatgcattagggaaaattaattgtttttgggagaaggcctaatgccttgatggtcttctgttcattaaagg 
ttcttcccgagtgaaaatttagtgatgctggtgtcttttgtggcatttggttccagcataaccagtgcaagccttctaaaaatgac 
taggctcacccagctgagaatgaatagtactctgtatagttttaaaaagagattgtttttattttagctttgaaaaagtaattttt 
5 gtacttggtaaattcagatactatgaaataaggaatatggtgaagaagacatctcttcacccctgactcactgtctcccatccttc 

. tcagaggcaaccgctatactgattatgttttgtattcttccatagatactctgtatatctgtatgtgtgtgtgtatccctttgtgt 
gtatatatgaagatttttttgaaagataaattttctgacgaatctagaaagcaggaagtcaaaggggagggggtcatgagtatact 

gggctagtctcgaactcctggcctcaagcagtcctccaacctcatcttcccaaagtgttgggattacaggcatgagccatcacatc 
10 tggcccagtttatatgttttgtttgtttggtttttgcttttgtttcctctctgcactgccaatggcaaattcttgagtagtggaat 

gtatttattggggaaaagagacctgccaccacttaaaagtaaaaagctgccatttttaagggaaacctttctcagtgagttggaca 

GTTTCACCCAGAAGAATTGTTAAAAACGAGTTrTGGACACATTTCAGGACCTTTAGTTCATCTGTTCAGTTTTGGTAACATAAGAG 
CCAGCTTGTGATCATGATGTCCCAGGAACTGATGCTACATATTCTCAAAAAGAGGTTTCTTCAAATTTAGTCCTTTCAAGGTACTA 
GTTACTGTTGTTTTACTTTTCAGGTTCGAGCCTCTGGGGATGCAAAAATAAAGAAGGAGAAGGAAAATGGCTTCTCTAGGTAAGAC 
15 TTTGCTGCTGCGTGGGCTTCCCTTTCTCTGGGTGGACAGCAGGCCAGCTGCCTGTGTTGTAGTGTTGTCTGAGTTAACCCAAAACC 

CACTGACCTGGCCATCTTGATGGTTCCCAGAAGCTCAGCAGTGAGAAGACTCGGTCTAAGCCAACCTGAGCCTTTCTACAGTGCCA 
TATAGTGAGACTGACCAGCACATTTTCCAGAAGGTTATTTCGAATAGAGAAGGTTGACAGGAGAGATTTTTAAAAATTGAGATTTG 
ACTTGCATATCACAAAATTTGTATTTTAATGGTATACAGTGTACCATTTTTTTTTTTTTTTTTTTTTAGTATATTCACAAGGTATT 
GCAGCCTCTTCACTAATTCCAGAACATTTTCATTTCTCTAAAAAGAAACTTCATATTCAGTAGCGATTATGGAGTTTTCTGAAAAA 
20 TCACTTAGTCTGATTTCATCATTAGTAATATTGGGAGGCTTATATATAAAAGATCATTTGACCTACATGTTAGGGATGAGTGTAGA 

TTTGGGTAGAATTATGTTATCTCTTTTCTAGAAGGAGAGGAAAATGCGCAAAATCTAGAGGTTACTTCCTATACTGTTTTTACCTT 
TATAATTTTGTTTTCCTCAGCCTCAATTTCCTAAAATAAGCCCAGAGGTCCCCTCTAGTTTCGAAACAACTAGATGTTTATTGTTA 
CATATTCTCACTTCACTGAATGACAGAAAGGATTTATTAGAAATGGTTGTAAGTGTTTGCATTATTGACTGGGACAAAACACTTTG 
AGAGTTTTGCTTCCTTGAATCTTTGAACTTTCAGTTTCATTTG'TTAAAATTTTTGACAATTGTGCCTGGTACTCTGGGGTCCTTTA 
25 GACAAGGAGAAAAGCAGGTGCCCTCTTCAGGCATGTTTCATAATTGTTCTAGGAATGCAGAATAATACAATTCAGGAAGCATTAGA 

GCTGCAAGCTGCCCTAGGAATTTTGATTTCTGAGATAAAGTGACTGAGGAGGCACTGCTGGGCTAATCTCTGCCAAGAGACTGCCT 
TGGATTTTTATTAAACTGATATGAATAAATTTTTTGGACTTGGTGCATAGTCATGAATTCATTTTCAGACTTTTTGGGTTAGAAGA 
TTAGGAACACAGCCTTCTTTGAGGCAGTGGTCTCTATGTTCACTTTGCTGGACTCCTTGCTGGCTTGTGTATATGTCTTTGTAGAG 
AATCCAGATGCTTCACTGGAATACAGTTTTCAGGTAAATTGTTTTAGGACTTCTTCCTTCAGACCTAAGTAACCCTTCCCACAGTT 
30 TTTGTCTTCAGTGTGACAAACTTAGGATCTAGCATTTACTTAACTAGTTGGGTAAATGATAGGCTTTCTTTCCTTCTGGACCCTAG 

GGTCTGTGTCAGTATTCAGGCAGGAGGGGGAACAGCTGTAGAAGCTGGCATTTGGTTAGGGTGCTAAAATAAGTTCTTTAAACATT 

GTCGGGATTCTTAATC CTTGGATC C CTCCACAGGGGGC AGCTGCATGTAAGGAGGCCATTTCTTGTACTAAGT TAAGGCAGTG AGG 
TTCTGAAGAGATGTGCCAGGCCAGGGAGCATCCCATGGCTGCAGTGATTGCTGGGCTCTATGGTGTTTTTTACTTGTTCCTTCTCT 
35 GTTTTGGTTCAAGATGTTTGTCTCAAAGGATTGTCTTTTTATATTTATATTTTGAAGGTAAGATCTTAACAAATAGTAGTGAGACA 

CTCTTCTGTATATAAAGTAAACCTAAGTTAGGACGTTGAACAATGAATAGATTTGGCATAGGATACCTTCTGTTTATTCTGGTTTA 

acacgtgccctacttttgttgtaatgttgtcagcttggttatttttccatgtagctagatatacatgtacgttattgccacatttt 
tagaactttaaggtactaagttggggaaatcaatgtttattcctttccttgtaaaagctgtactttagcttttagagtactggaac 
aatcagttcagattgtggggtcaaatatatggtaggtttccatgtaaggcaagaaaacaccttaggtttatttctggagtggttcg 
40 tgccatgctggcaaagatagctaagaaatagtgagaaagaattctgacttagaataaagagtcttgatcccaaatcctgatattgc 

ccattcacctgtacaatgaggacaaatactatctacttcacaggattgaagtgagaaaaagtgctcacagaacatcttcatgatat 
gtacgtggttatccttatttctgttagcttcttttcaacgaaatgacatattccttctttgtattaatagaatacagatgttctag 
cactctgaccagcaattttttttctctttagtccaccacaaattaaagatgaacctgaagatgatggctattttgttcctcctaaa 
gaggatataaagccattaaagagacctcgagatgaggatgagtgagtattttcttaaaactttgacttttgaaaacaaaaaggagg 

4 5 agtttaaagaataaatgtgatgtgtttctttataatacatatagaaactgcattaattggcttttactcatttggaatttgtgatt 

AATGGACTGATTTCT CTGAACT ATG AG AAGTAGAGTTTG CT AAACAAGTAGTATAC CCAAGGCTTACATG AAG ATTATATAAATT T 
TTATTACTGAAAAGGCAATAGATATTTATTGTAGAAATTTCAAATAATACAGAATTCATGAAGAATAAATTATTTAAGTTACTTAA 
AATTTCTTATTGCCrACCACAGATAACTTAAAGCAGTTTCTCTTAGACCTATTCCTGTCAGACATTCTAAGTGAAGTTTCAGTGTG 
TAAAAATAATAAAACTGCTCATAAAACGGTCGAGGCTTACATGTATCTCTTTCCCCAGATTCAATGAGATTAAATTATATTCATTA 

5 0 TTTTCACTCTT AT AT AGCTTACTATG CTATTGTTATAGTAGAAATTGGATGG AAAG GG AGAAG GGAAATACTT AGTGAACTCATTT 

GTATTCATTCAATATAGAATTTCTTTCCTCCACATTCCAGTGAGTTACTGCTATGTGGTAGCTAGTGTGCTGTGTGTTTGGTTCCC 

aaactttcatcttttatttttatttattttattttattttttttcccagactttcatctgataatgatatttatttctgcatatat 

CCCCCCACCCTATTTTGCTTCCAGGCCGGTGTAAGTGGTTTGTTTTGTTCTATATAGGGCTATAACTATTACTCTTTGGTCTGACC 
TTCATTATTTTCTCTATTTCTGTTAGTCTTGACCGTAGAATGCCCAGCCAAGAATAACAGTGATTACTCTTGCCATGGAGGCATCC 
55 AAGAGTTTGTAGGTCTCCTATGAGTGAGAACTCCTGAATCATAATTATGTTAACTGTGTATTCATGTTCCCCTTTCTAGTGCTGAT 

TATAAACCTAAGAAAATTAAAACAGAAGATACCAAGAAGGAGAAGAAAAGAAAACTAGAAGAAGAAGAGGTTAGTAAAGAGACTTA 
GGTCCTTTGGGGCTTGAGTTTGGAAGTGGGAGTTTTCCAGTAAGCAACTTCTTAAGACAAATGAGTTTTAGATATTTATTGGCTTG 
TTATAACATTAGGGAAAACAAATTTAATAAGTGGTGGCTGTGGCACTGGTAGTTTTAAGATCTCTGTGAATCCCCACAGTGTCTTA 
AGTTAACCACAACCAGCAGTGATTCTGCTCTCAGCCTTCCTGGGTGTCTGTCTACCCACAGCTAGGCTGCCAACAGATGTTCTTCC 
60 aaaaactatgtcatcttcatatatacagaggcagtgttaacaagaaaccacattttggcttataaccctgaagaaatttccctaag 

AATTTTTTG CTGATCATTCACTTTAGGTAAC CATTC CT ATCTAAAGTTCTTT AATGGGTACCCCTTTG ACATATAATTGAC AC CC A 
AACTCTTTACTGCAGCTCCTCCCAATCTGGCCCCTGCATCTTGTGTCTCTCTTCATCTTGTGCCTCTTCTCTAGCTTACTTGTACC 
AGTCACACTAGCCTCCTTTGTTTCTTTTCCACACCAGATTCTTTCAAACTTCCGAGCTTTACGTAGCACCTGCTGTTCCTCTATCT 
GGAACACACATGCTCCCTTCTTTATCCTTTTGGCCTATAACCTTCCTCAAAAAACTCAGTTCCGTTTAAATGCTTTCCTAAATGTT 
65 CTTGTTGATGCTTGTGGTAGATTGAAAATAGAATCATATGCTTCCTCCTTTTGACACTTTTGAGTTCTTGTACCAAAAAATTGTTA 

GCAGGT AATTCAAG AAAAG ATGTCAGAAATTCACAGGGG TCTTAATG ATG CCCTC CCCTAAG ACAAG AAGGGG TTGGGTG AGTTCT 
TAGCTCTTATGCTACATTTGAGGTTAGCCACTGTCATGGGCAAAATGGGATCACAAATGTAAAGTGGACAGTTTGAAGTACCAGCA 
GTAAAGAGAATGATAGTGAAGGGGCAGGGAGTCTTAAGAGGATAATCTATCATAATAGAATGATGTTAATAATCACAATTAAATGT 
AAT AGGTGCTT ACCATGTGCCAGG CACT CTTCTATAT ATGTATCATTTCAT TT AAT CC TTACAAC CTGAAT AGGTTGT T ACAT CCC 
70 TATTATCATCTCCATTTTGCAGATGCAGAAATAGAGTATAGAAATATTTAATCATTTGCCTGAGGTCACATAGCTACTAAGGTGGA 

AAAGCCAGCATTTGATCCCATGCAGTCTGACTTCAGTGCCAGCACACCAGCTACTATATTATCCTACCTCCCCTGGGACTTTGCTG 
ATGCTCTAATTCTGCAAGGAGGGAGAAGAAAGGTCTTTAATGAAATCATATGAAGACCATTAGTGAGTGAGTTGAGCCATAGAGAG 
ATGATCAGGTCCTGAATTTAGAAGGTTGCCGTTTTTTTGACAACTAGTCTATTCTTGGCCGAAGTTCAAATTAATAAGCACTAATT 
CAAGG AATTG AG AGTG AAATGTT AAGTAGTG ATT ATG GTAGCCAATCACT C CACTTGCATATACCAAATC AGTACAG ACTAGTCAG 
75 TAAAGGAATATAAAACTTGAGTTCTCCAAGTGTTTTTTTTTTTATGTTTATATTGCATTTATGCAAAAATAATACTCTGAGTTTGT 
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TAAACCATTGGGAAAAAAGAACAGTTGACTTCATTTGTTATTATTCTATTTAGCAGCCCTACCACATAGGGGGAAAAATGCTGGCT 
GAAAGACTGAATTAATACAATCTTACTGTGGCAGGGACCCCAGATGGCAGAATCTGTCATTAAACCTCACTCGCCAACTATAGTTT 
TTTTGTTTTTTGTTTTTTTCTCTTGTTTTTGAGAATTGTTCTGAGGTCTCTTAGTGACTGACACCCCAATTTGAGGCTTGAAAACA 
TACAATGTAGCCAGTAGTTTCCTGATGGGACCAGCTGGATGCCTGCTCAGAAGCTGTTTAGAGTATCTTCACTGAAAAACATTTCC 
5 CTTTCCTGTGGTGTGTTTCACCCTAAATAGTAAACATTATCTGAATTAATGTGATCCTGTAGTACCTTCTCCCAAACATACCCACA 

TATTTATATTCrCCGTGCCTGTTTTAAAATATGGATGGTACTGTAAGCTTTCCTCTTTTTTCTATTCCTATCTTGATTGCCATCCT 
ATTATGAGGATCTAAAATGTTTATTCCAGTTATTCCCATAAGTCACATTCTGTTATT’rTTCTCATAAAGTTAGGCTCTTATCATAG 
TTAATAACAGCTATATGACCTTGATCAAGTGACAAAATATGTTTCAAAGTCCTTGATTGTAACTGGAAGTGGTTAAATGAACCCAT 

ccatacactttccagctgtgccactctttaattgattttaagatggttcaaaaccacctttcattgctatataaaacttgttgaat 
10 aaagactgaataagtagttaaattatgttgaataggcaggacaaaggaaaatattcttcaaaagagttcagattctgagtgggatc 

TTCACTTGTTGAATATTACATTTTTGTTTGGGTTTTGTGTGTATGTTTTGAGArTCATCTCCTGTATTGGTGAATTGTGCCTGTTT 
AGGTTTGATGCCCGTTTATTGTGTCACTGTGATCAGCTCATTTACATTCAGAGTTCAAAGAAGAGCCATAAAGAAATACCACCATA 
GGAATTGGTGTCATTTTAGAACCTATCAAATACTTGCTTACTGCATCATGACTTTGTGTATACAAGCAGCAGCGATAGTACTATAC 
TCCACTAAATCAACTGGGAATTTTCTTTCATCCTGAATACTAAATATCTAATGCAAAGCCCCGTCTAGCCGTTATTTGATTGTACT 
15 GG AAG AGGTTTAAAGATG AGTAG GATT AAACATAAGTGAGGAAAATACACTCGG ATTACTCT CTAGAG CAG T AC TTTT CCAAACT C 

CTTTGAGGTTAAAAAAAAAAAAGTTTCCCAGTCTCTTCCCCTGCAGAGTGTTTTTTAACTACTTTCTCAAGTAGTTGTTTGTCAGG 

AAATTTTAGGAAATACTGCTGTAGAACAGAGCACCAGTACATTGTTATTCATCTGTCAAATGAGAGGAGTACTAAGATCTTCTTTA 

gttctaatactctatgattacaatttttcttcctcatggctcccaaaaactgcctccagaagtgtgatcagtctttatttaagtgc 

TTTCTCACCATGTTTCTTTGTAGGATGGTAAATTGAAAAAACCCAAGAATAAAGATAAAGATAAAAAAGTTCCTGAGCCAGATAAC 
20 AAGAAAAAGAAGCCGAAGAAAGAAGAGGAACAGAAGTGGAAATGGTAACATCTCAGCACTGGGTTAAAATGCCACCTTTTTTATTG 

CATATCCTTACGAAGCAAGAGTATTGAGTTATTAAAATTAATATCCTGATATTTGGGGGGAAATACTTTAAACAATTTCTCTAGAG 
TAACTTTCTGAAGTAAGTTTTCCAACTTCTAGTGAAATCATTAACTGGTTCTAAATCTATTGGATCTCAAACTGGTTTCCACCACT 
GTGAACAGAATGGACTGTAGAAGCAGACCTATGTATAGGTGGGAATTTAGCATACGAAGAGAGTACAGATGCATTTAAAACCATAC 
GGAAAGGACAGATTATTATGTAAGTCGTGTTGGGAAAACTGCCTGTTCAACAACAGAAGAAACCTCAACAAGAAAACGTGGGTGAA 

2 5 TATTTTTATAATTGTGCAGTAGTGAAGATCCTTTGAAGCAAGACATAACCAGAGCCATAAGGAAAGGTGTTTTACATTTGATACAT 

CAAAGTTCAATTTATGGCAGGTGGACACCTTCATGCCATTTAAAAAAAAAAAAAAAACTCAAGGCAAAATATTTGCAATACAAAGG 

GCTGATATTCCTAATATGAAAAAAAGCTCTTTTAAAACAAATATGAAAGGAATGATCTAATCAGAATGTGAGGAACAGTCAGTTTA 

GTAAAATAGTTAATAAGCATCTAAAAATGTGATCAACTTCATAAGTAATCAAAGATGCAAAAAAAATGATAAATCTTTTTGTTTAA 

TGCCTCTCAGATTGGGAAAGATTAATAAGTGAAAATATCTAGAGTTGCAAATGTAAGAAAACAGGCATTCGCCTTCCCTATAGGAG 

30 tgaaaattcagtctttatgaaggacagtttagtcatagctggttgctcttgagaagtgtatttaggtggagaacttttctactttt 

gctgtttagaatcttgaaataaacatgtttttaaaaaatacttatttctgttaacatgttctatttaactactataccagcagtac 
atgattttgtgtttatgatgaaaaaactcaaatgattgacagatttaatagttagaataaaaatcaaagtcacctttacctgtctt 
ctcccattctcattttcctttccagctttccagctttgaggtaatcactgttcataatttgatgtatagccttccaaacctgttta 
tgtgcctttatggcttttgtaatttagaactttgatgtccacagcacctctgaggaaagggagaaagagcactgaccaggaaggtg 

3 5 gcagagggaaggagagccacagtggcagaaatgtggccacacggtgacagctatgtgattcgcatgttgctatggcatcatgggat 

taaatgggaagtatagaaaaggaatatcacagagcagagcaaccctgcctctttctagaggtcagagtcagaaagtaaaaggccag 

gcacagtggctcgtatctgtaatcccagcactttgggaggccgaggctggtggatcacctgaggtcaggagttcgagaccaacctg 

gccaacatggcgaaacctcatctctgctaaaattacaaaaattagccgggcgtggtggtgcgcacctgtagtcccagctacttggg 

aagttgaggcaggagaattgcttgaacctgggaggcggaggttgcagtgagctgagatcacgccaccgcactccagcctgggcgac 

4 0 agagcgagactctgtctcaaaaaaaaaaaaaagaaaaaaaaccccacatgggtttattttcctcatttttatttcacttttcttaa 

gaactaatacattttcagtgatcttgacctttaagaaaatgatttttagaaataaagtgattgtgtaaattagaggttattattgg 
gagttaagagaatggtaggttagtaattcatcagtcagggttctgtggtagttactcaataaatgcttgttaaatgaacaaataca 
tttccttatcaggagctccctgctgtctcccctttacttcggagctttggctctttttgggatccaggcaagtgcgctgggtccag 
ccttgtatgtgtagaattaggtgcccttgaggggtttaggagcctaattttgcttttgtggttgaaatccttatcagtgttgccac 
45 acattcactctgacagaccatgacttttggtttttattcttattttgggttaaaggggaactggctagtctttaactaaaagttgt 

tttttgaggaatgagcagactttgctacagcttctaacgcatgcatttctcaggtgtgatggttaaaccttgcacattcttttcaa 
gcacagtgcttgaatggcacaccgagtttttggtgttgaaaatatgaatgaagagcctcttaactgatagctagaggctgtgtatc 
atactctgaagtcagttatccagtcctcagtgactgccactgatgacctagtcggggagttaaatggcagatacccttatttttac 
tattccttatgctatcctactaaaagaagtacacactttacaagcttgacaaatttgcagatctttttcttccctcgtaagtccgc 
50 agacctgtttgtctttaccagaaaaaaccacttactctgatctttatctccctcctttggtaattgttcagttggaaaaggtccag 

gtccctcagggtttctttgctatatcacgttatctccatagaaacattgttataagtggtggcagtgtgcttgggttcatacatga 
aatcctgtttatcccagatgtcctgatttttaactgttggccattgtagctgaacagggtttcagcactgttgggttaattaagta 
cacttttgtgtcagggctgacctgggaatataagttgccagttaattctcaacagatgattcttcataaagaattacctggcgagt 
ttattgcaggtgttaggtgtgactttaaatggagttttcaatctcttagcaaaggtaaaatgctgtgatgagtcaggactataatg 
55 ttttaaggaattagtgttgcaagaccaagactcataaatatatggtcaatgatagtggtaagaaatttatggaatatggattattg 

acattttgctcaaaccagaaaaacttcccttaatttcaaggattagcattcagaagctacagcatctgacctttatttctaaattt 
aaaaaaattaaatatgagttttatagcatactgtgaagtgcttgttaactgcaagggaacttgatatcaaacagcacatggagttt 
actttcctgtctttatatttctagcacttttccacctttcccccttcaagcaaattttattattaaattggtacttgattattcaa 

gtcaag ctgccaaaggg aagccatttcgatg tctaagtac atgtttttgtttgtttatttgtttttaaattg cgggggg cgg atat 

60 atgcactcatggggaggctaaaaggacagaactgtttgcttttatttgtataataatagctgtcagcccagtcacatgagcttact 

gaaacagatattctgtctttctgtttaaactgaagtttagtgttgtgatttgctgaatctcttaatttgcttaaatggtaaagaag 
ttgctgtgggtcttcaggatacacatgttgaaataggagtcgtaaaaacagtttggagtcttgatttaaaaacactgtagggccgg 
gcgtggtggctcacgcctgtaatcccagcactttggaaggccgaagcgggcagatcacgaggtcagtagatcgagaccatcctggc 
taacatggtgaaaccctgtctctgctaaaaatacaaaaacaaaattagctgggcgtggtggcgggcacctgtcgtccccaggtact 
65 caggaggctgaggcgcgagaatggtgtgaaccctggaggtggagcttgcagtgagcggagatcacgcgactgcactccagcctggg 

cgacagagcgagactctgtctcaaaaaataaataaataaataaaaacactgtagtcgatgagaagaatggtgccaaagtcccagga 
taagggaaagggtggcgttcggaatctcctcacggttactctgtgactgctgcagacaggctccttgcagatgctctcatacacct 

ACAT AT ATAT AT ATTT T CT CT ATTTGG AG AG T AAT AGAC TGTAG GAT TGGG TGG T TT C CTG CATTG AG ATC C TT CT ATT AATAT AT 

CAATGACTCTGCCAATTTCATACCTGAAAAAGTGGTAGGTTAGTTATAGAAGATCTTTAATATTCCTTTGAGGTCTAAGATTCTGT 

70 taaatatttttgtttaaattgtgtaaaatacatatgacataacatttatcatcttaaccatttttaagtgtacaattcggtggcat 

TAAGTACATTCATATTGTTGTGCACCATCACCATCTCCAGAACTCTACATCTTGCAAAACTGAAACTCTGTAGTTATTAACAATTC 

CCCACTTCTCTGTTGCCCCAGTTCTTTTTTTTTTTTTTTTTTTTTTGAGACAGAGTCTCGCTCTGTCGCCCAGGrTGGAGTGCAGT 

GGTGTGATCTCAGTTCACTGCAACCTTCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGG 

CTCCCACCACCATTCCCGGCTAATTTTTTATATTTTTGGTAGAGACGGGGTTTCGCCATGTTGGCCAGGCTGGTCTCAAACTCCAG 

75 acctcagatgatctgcccgccttggcctcccaaagtgctgggattacaggcgtgagccaccgtgcccagcctattcccccagttct 
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tggtaagcaccattctactttctgtctctatgaatttgactactttaggtaccttgtattaatagtcatacagtatttgtcctttg 

tgactgactcatttcacttaacagaatgtcaacgctcgtccatattgtagcatgtttcagaattttctgacttttaaaggctaaat 

AATATTCCATTGTTTGTCCTGCATTTTGTTTATTCATTCATCTTTTGATGGACATGGGTTATTTCTGCCTTTGGCTGTTGCAGATA 
GTGCTGCTGTGAAACATTCGTGTACAAGTATTTGTTTGAATATTGAGTATATTCCTGGGAATGGAATTGCTGGGTCATGTGGCATT 
5 TCTGTGCTTAACTTTTTGAGGAACTGCCATACTATCTTTTCCACATTGGCTGCACCTTTTTACGTTCCTACCAGGACCACACGAGG 

GTGCTAGCTTCCCTACACCTTCACCAACACTTGTTATTTTTTGTTTTATTGCCATCCTTATGAGTATGAATGGTATCTCATTGTGG 
TTTTGATTGGTATTTTCCTAATGATTATTGATGTTGCATATTTTTGCAGGTGCTTATTGGCCACTTGTATATCTTCTTTAGAAAAA 
TGACCATTCAAGTTCTTTGCCCCACCCCCACGTGTTTTTTTTTGTTTTTGAGATGGAGTCTTGCTCTGTCGCCCAGGCTGGAGTGC 
AGTGGCGCAATCTTGGCTCACTGCAACATCTGCCTCCCAGGTTCAAGTGATTCTCATGCCTCAGCCTCCTGAGTAGCTGAGATTAC 
10 AGGCGTGCACCACCACGCCTGGCTAATTTTTTGAATTTTTAATAGATACAGAGTTTTGCCATGTTGGCCAGGCTGGTCTCGAACTC 

CTGACCTCAAGTGATCCCTCCGCCCGCTTTGGCCTCCCAAAGTATTGGGATTACAGGCGTGAGCCACTGCGCCCAGCCCCTATTTT 

GTT T AT AT ATTTTGTATGTTAACCCTTTATCAG AT ACATGATTTACAAATATT TTCTC CTATTCTGTGAGTTGT CTTTCACT CT CT 
TGAAGTGTCCTTTGATGCACAGAAGTTTTTAAGTTCAGTGAAGTTCAGTTTATTTATTTATTGAGACAGAGTGTCTCTCTGTTGCC 
15 CAGGCTGGAGTGCAGTCACGTGATCTCGGCTCACTGCAACCTTCACCTCCCAGGTTCAAACGATTCTTGTGTCTCAGTCTCCTGAG 

TAGCTGGGATTACAGGCGTATGCCCCCATGCCTGGATAATTTTTGTATTTTTAGTAGAGACGGGGGGGTCTCGCCATGTTGGCCAG 
GCTGGTCTCGAACTCTTGTCCTCAAGTGATCCGCCCACCCCAGCCTCCCAAAGTGCGGAGATTACAGGTGTGAGGTACTCTGCCCA 
GCTGCAATTCATTTATTCTTTTTGTTACCTGTGTTTTACGTGTCATATCCAATAAATCACTGTCAAATCCAATATTGTGAAGCTTT 
TCCCCTATGTTGTCTTCTAAGAGTTTTATATTTTTGCTCTTATATTTAGGTCTTTGATCCATTTTGAATTAATTTTTGTGTATAAT 
20 GTAAAGACCCAGTTTGATTATTTTGCCAACACTATTGTTGAAAAAACTGTTCTTTCTCCATTGAATGGTCTTAAGCATCTTGTTGT 

aaatcatttgaccatatatgttgactttggttttatagtaataccattgttacaatatggtttgatacatgtaatttttatttgat 

GTTTCTGAACTTTGTTTAAAATATTGGACTTGTTCCATGGCTGAATGATTGATAATAAAATAATAAATAAAATATTGTACTTGGAA 
AGTAAATATGAGGGTAGTAAGTTAGTTATCTATTCGAGTAAAAGAAACTTGAGGCATAGCCAGTTGCAATTTGTGAGCCTGAGTTG 
GATCCTGGTCTATAAAATAAATTTAGATAAAATAGGGAAGTTTTTAATATGGACTGGGAATTAGAATTATACTAGGAGATTATTTT 
25 GTTAGATGTGATAATAGTTTTGTGGTTATGTGGAAGAATATTATTTTTATAGAGATACTTGCTGAAATATTTAGTGGTGAAGTATC 

GATGGAGTCTCACTCTGTTGCCCAGGCTGGAGTGCAGTGGCACAATCTTGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGCAAT 
TCTCGTGCCTCAGCCTCCTGAGCAGCTGGGACTACAGGTGCGCGCCACCATGCCCAGCTAATTTTTGTATTTTTAGTAGAGACGGA 
GTTTCACCACATTGCCCAGGCTCCTGACCTGGATCACGACCTCCTGACCTCGTGATCTGCCCGCCTCGGCCTCCCAAAGTGCTGGG 
30 ATTACAGGCGTATATGGTGTTTATTGTATTACTCATTTTTTTCTTATGTTCGACCATTTTAAAAATACATTTTCAAAAAGTTGTTC 

CCACTGAGCTTTAGATTCACTTATCAGTGTTTGCTAGATAGTTCCAGGTAATGCGTAAGTACCTTAAACTCAACATGCCCCAGTTA 
AGCTATCATTTCCTAGTCGTCTTCCTTTATGTCCTTTCTCATAGGGTTGTTTTCTCCTCTACCTTCCATCTGACGTCACCACTCTG 
AGGAGGCCTTTTCCTTACAAACAATGTAAACAATCCCTCTGTCATGTATGCCATTGTGGTAAAACAACTGTTTACATTTTCAAGTC 
CCTCACTTGTTACTGAGCTCCTTCATTGTTGATCTCTTCTGTCCAGTATTCTTAAACTGAGCTGTTGAAATGTATTTTCCTTTATT 
35 CACCACAGTATTTCATCTTACTTGTGAGCGTTGGCTTTTTCAAAATGAGAGACACTGGTTCTTTTGATCCAGGCCTTGAATGTGAG 

GCCCAGAAGTCATTCCAGAGCACTAATCAGTTGAGCGGATAATTATTTGGCATTTAATCAGTGATGATCCCCATGTTAGACAAGGC 
GATCACTAAATGAGGCTGTGCTTTGTCTTTTAAAGGTGGGAAGAAGAGCGCTATCCTGAAGGCATCAAGTGGAAATTCCTAGAACA 
TAAAGGTCCAGTATTTGCCCCACCATATGAGCCTCTTCCAGAGAATGTCAAGTTTTATTATGATGGTGAGTTGTTTCAAGGTTCTT 
GATTCTTGGCCAGGAAAAGAAATCTGCTTCTATTTAGGGATAGAAAACAAGGAAGGATCCTATGTAATAGATAATCCTTTTTATTT 
40 CATTTTGTTTTATTGCCATGCAATTTTGAGGAAGGGGCATCAGGTGTTAACTCTTAAAGGCTCATTTGCTGCTGAAAAAGTGCCAT 

GGAAAAGGGGCTATTCATGTCTTCCCTACATAGTCCAAAAAAGGTTTGTCAACATGGCTAACAGTGTGTGGTCCACAAGCTGAAGG 
TTTTGATCTGAACTTCATTTCTAGGGAGCAACTCTTCGCAAGAGTTATTAGAAAAGCCTCACTTGAATGGTAGTATTTTATGTTAG 
CAATATAACAATGCAATCGGACAAGCTGCTCATCACTAGAAACAGTATTAGTATATGGTCGAGGATTAATAGTCTGCCATCCATCT 
CTAGATAGGGCTGGTAGGCATCTGTCACCTATTCTGTGTAGCATAACACTATGCCTTTGATATATGTGCAATCAAGTCTGATGAGC 
4 5 TGCTTTAAAGAAATGCCCTGCCTGGGTCTCTTAGAACCCTCAGAATTGTCCCTTATCTGTCGTTGGTATTTGTATCCTTGGGTTTG 

aaggatttgagggtagcctttgacatgcctcctgttggcagtgtagcagtatgtagatggtaataactgattttcttcattccatg 
agttttatccagaaatggttagagcattgttcctcatacccttatgtgcttatgactcaccaaagtggatctgagcccatttaaca 
gttgtggggtgggcttcttttccctttccccaccgtccctcttcttctttcccctttcccaaccatccttccctcttctgtcccct 
ttcctgacagtcccccttctcctttccccagcattcctcttccacctccacttgtcttaccaccgtcttttggccactgttatttc 
50 accaccccatttctccaccatttttcccaccctcagccccccactgttttcttctcacccatcccaccgcccgcactgaaaagaaa 

aagttctggggtgggattgagtacttctgaaccaagtggtctgctgaccaaactttgagaaacactgggcaggataactgctgaaa 
agcatcagtggtgaacactcaggcattctggtgcatctctcttcccaccagtagtggccttaggtccaccaatgcttgtaggccta 
ggtagtagtttacactaaagggctgggtctgcaactgaagaaagtgccaaacttggcaagctgaaatttgttttttaaaatgccat 
atttattagccaagtgtggtggtgcacgcctgtagtcccagctactcgggaggctaaggtgggaggattgcttgagtccaggaggc 
55 agagattgcagtgagcctagatcgtgccactcccctccagcctgtgtgacagagtgagaccctgtctcaaaaaataaaataataaa 

taaataaataaaacatatttattgaatgtatttgtggtcagacaccaagacccagcagtggatagtactactgacttagaccctga 
tcttggggagtttgcagcctaacaggactccataatctcagaggcaaatgcttatgttatgtaaacattttgacctgttgaccaga 
gagcctaagacagttctttcagccctcacgctggtcattcctggagactcttaactataactcaaagccaaaactcctaattaaga 
gaaagggcctagaaccttgaagagcaccatctcaaagcgtaggtattccgtaggcctggtctggacttaccaagagctttaggatg 
60 ctcagctggtaaagcctcactttgaggttcaaagtgatgggagggaaagctagattccctagtcctgtggtttctcttccttttca 

agataggaagcagaggcctggtctagttcacaggttgccatagtcctttcctcccattcttgcccagtcctcctttacaggatcct 
gctttagggctccagcattttctcagctggtcctctgctgggatttcttctctttgattgtgtgaactcttactctgcagtaagtc 
aagaagtcatatttgactttacttcaaactgatacagtaagtgctgcctactctctggggaggagaattcttagactcctttagaa 
cttgccagggaggtggggcatgggctagctgaagcagtgaattactgccttctctgaggaccttcagtttacagctttgattcagc 
65 agtttccttttcctggagctcagccttttccacaaagtgttaacattgccaggaaccttccagtcatcctcccactactctgatgc 

agggagccatcatttcatcttttgacagctcatctaaaataggaggagtcacagttgcttctccctctattaggacagaattcagt 

gtgcagtggcacaatcttggctcactgcagcctccacctccaaggttcaaacgattctcatgcctcagcctcccaagtagctgaaa 
ttaacaggcacgtgccaccacacctaagttttgtatttttaatagagacagggttttaccatgttggtcaagctggtctggaactc 
70 ctgacctgaagtgatccttgcaccgcctcctaaagtgctgggattacagatgtgaaccaccatgctcagccacatttttttttaaa 

tggtgttaacagtttacatttttttcttgccattttatttcatttattttattcctaatgacttaatgttttcctttatattggaa 
acatgttacagttttctaaagaagttcagggaatcttttaatacacagcctatcttccccgaagtgtctttcttccaaagcagaag 
cttgggggttgatgggggcagctgcgccacctgttggccttttaagttaatggcgtccaaagtgggttctttctattataactgtt 
tcaatattgtgctacagttctctacacccctgcaaagtcagattgcatatcattatgagataagatgtcttctgagttttgaaata 
75 aatggatttctggttaaattttagttttctataaagaatgtgggcagccttggtgaattattaatacctgtgtaatagtaaggtgg 
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TGGAATTATAGTTAACCTCATTTTAAGTATAGCCAAATGCTCTTAGTATAGCATGGATTGGTTCGAGGTGATGTTGTAAAGTTGGA 

TiTTTAAGAAAGAATGGAAATTGGCACTAAGAGTACTGTCAAAAGCATTTGTTTGAAAAGTGGATTAAATTCCCAAGTACTTTTCT 

TTCATTGCTTTATTAACTAAATCAGGTATATAAAACCCATAGGCCCTATTCAGATTTTCTTTACCAGTrAGCAGCTTTCATTGTGA 

AAACATCTGAGTCCCTTTAGACAGCTTTTTGTTTATTTGAGACAGTCTCAGTCTGTTGCCCAGGCTGAAGTGCAGTGGCGTGATCT 

TGGCTCACTGCAACCCCTGCCTCCTGGGTTCAAGCGATTCTCATGCCTCAGCCTCCTGAGTAGCTGGAGTTACAGGCTCCCACCAC 

CACGCCCGGCTAATTTTTTATATTTTTAGTAGAGATGGGTTTTCGCCATGTTGGCCAGGCTGATCTGGAACTCCTGACCTCAAGTG 

ATCTGCCTGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACTGCTCCCAGCCCCTTTAGACAGCTTTTACATAAACA 

ATTGGATACACCAGGAACCCCAGTCATCCCTTGTGCTGTGGATGCATCCTGGTTCCCTGAAAGAGGCAGCATCATGGTACCCATGT 

TCCAGAGCAGTGTGTCGCAAACTCTAGTGTGCATCCAAGTCTTGTTAAAAATGCAATTTCTGTATAGGATTCAGTAGGTCTAGGAG 

GGGGCCTGGGATTCTGCATTTCTAAACTCCCACATGATGCCAATGCTGCTGGTCTGTGAACCACTTGTTGAATAGCAAAGTTCTAG 

AAGAAGGTCTTATTAGGCTTTTCATATGGGAAATCTGGGCTTGCCTAGTATGGATATATATTTTTTTATTCATATTCCACCCACCT 

AACTTTGAAGAAGAAAGATGCCTATTTCrrTTTCCCCACAATTCCTTTCTTCCACTCCCTGCCCTATCCCTTCCTCCCCTTCTTGAA 

CAGAGGCTGCTTAGCTTAGCAGTGGCAGGAGTCCCTCTGAGGATTTGATTTTTAAAAACCATTGAAGAGGTGTAAAGGACCCTGCT 

TGCTGAAAGGAAAAGGAAGAGTGACTGGGCCTCCCCCAGGTCATCCCTGTCCTGAGCAGGCACCTGGGAACAATTAACTGGCATAG 

TCTCCAGAGAATGACCCAGGTAAATArATGCTAAAGAGAAGGAGAATTTGTACAAGTAGATATAAATCAGTATGTTGTCTTTGTTG 

TTGTTGCTACTATGTGTCACCAGACCTTTATATACCATGAGAAGGCAAACCATTATTAAAGAGAATTCGCTAGCCCTGGGTATTTA 

TGCTTAGAACATGAATACTATACCTCACTTTTTGGAACCACTTTTTTCTCTAGGTAAAGTCATGAAGCTGAGCCCCAAAGCAGAGG 

AAGTAGCTACGTT CTTTGCAAAAATG CT CG ACCATGAATATACTAC CAAGGAAATATTTAGGAAAAATTTCTTTAAAG ACTGGAGA 

AAGGTACTGTAGCCCATGTGTTAATATCCTAGTACCTTGCAAAACAATCAAGTACTAAGTAATAAATTATCATTTTGCAAAACATT 

TCCTGATGTAAAATTTGAGTTGTATGGATTrTGTTGTATTTAAACTTGCGTATTTTTTGTCTTCATTTACTATATTATGTAGGGTT 

TCTGTCCAACAAGAGTACTTGTATATCTTTGCTATTGGCTCTCATGTGATGGCAGGTAGGTGGGGGTTATCAGATTAGGCCAAACA 

GAAAACCTCAACTCCAGTTGCGCACAGGAAAGTTTGTCGCTGCAGGACTGCCCCGTGTCTGCTGTTGCAAAGAGAAATGTTAATCT 

GATGTCCCTCTCGCTGTTAATTCTTGCTCATTTATTTTAGGTACTTTCTACTCTTGAAACCACATATACTATATTTGCCTAGGTGA 

TTTTTTAAAAT CT CATTATTCTCAATTTGGATAATGTGGACAGAGGCAG CAG TAAAGTTT ACTTCCTG AACTAGCT CAG AAAAAG C 

AGACTTAATAAATGAATAGAATAGGGGTAATGTTTCCAAGAGAGAATCAGTATGGGATTTCAAACTTGTATTCATAATGCCTGGGG 

GCTGTGTGCCACGGAGTCTAAGAAACCACATAAGAATTCATTTTTTTCCATGATAAGTCATTTTAAAACATTTTAATATTAGTAAG 

TACATATTTTATAATAAAGTAATACAACTGTATTTTTTTGTTTTTTCAAAATTCATTAATTGAGATTGGCTACTTCCAGAAACCTT 

TGACTGAAAAAATGGTGCTTGGGTGTATTTGCAAAGAAACCCAAGGACTTATTAGTGTATTTTCGTTGTTTTTCTTTCATCTCCCC 

ATTTTCTTTTGACTAGGAAATGACTAATGAAGAGAAGAATATTATCACCAACCTAAGCAAATGTGATTTTACCCAGATGAGCCAGT 

ATTTCAAAGCCCAGACGGAAGCTCGGAAACAGATGAGCAAGGAAGAGAAACTGGTACTACAGAATTTATTAAACCTCTGGAGAATT 

CTGGAATTGTGATTGGTTCATTTAACTTTCTTCTTGGTTCTTATGACACAACATTAACATCAGTAATTTCACATCATTCTATGCTA 

AAGACTTAGAGTTCTCAAAGTCTAAATTTTCTTAAAGGTTTTAGTTAGACTGAAAATTGTGAACAAGTACTTTGCTCAGTAGCTCT 

GTACAGGAATCTTGGTGCTTCAGTGACCTAAAAACCAGTCAGTAACTCCAGCCAATAATATAGTAATTAAGGATGGGCAGACCTGT 

CCCACAGTGGCTACTGGATATTAAGGATTTAAGACAGATGAAATCATATTGGCCATGTACCTCCCTGCTCTTTGATCTATTTTACT 

CTGGAATCTTGTGATGCTCATCCATCTCCATCTTCCAGCCTTGGCCATCCTCATTACTGAAGGATCTTTCTGGTATCCAGCTGGGA 

TGTCATTTTTCTTCTACAGGCTGCCTGTTTTTGTAAAAAAAAAAAAAAAAAATTTATTGGAACCAGCTGCCTCTACTTGTCTACAT 

ATTATCTACGGCTGTGTTTATGCAACAATGACAGAGATGAGTAGTTGCAAAAGAGAGTAGTTGCAAAAGAGACTGTGTGGCACTCA 

AGCCTAAAATATTTTCTATCTAGAAAAAGTTGTCAGCCCCTGAACTAAAGGAATCCAGGCTAGAATTTCATTTTTACCAATCGGAA 

GTCCAGAAGTTAAGGATTTTAAGGAATTCTTTGCACTTCAAATTCCTGTAGTTTCAGTATTTTAAAGGACTTGCGTGTTTACGTAA 

TTCAGACCATTGTATTGATATAACTCATTGTTTCATGGTACTTATTTGGTCACTAGTTTAAAAATTAATGCATTACTATAAGAATG 

TTAATTGCATCAGACTTTGTGTCTCAGGTAAATCTTATCCTCAATATTCCAAGTTAGTGAAATTTAGTATATTATTTACTTCAGGG 

GCATTTTGAAACTTAAAAGATCACTTTGGAGCTTTGTTCTTAGAATATTGATCCAAAGATAGATTTTATAAACATCCCCTTGTCAG 

AGCCTCTGCCAAGGACACCTGCTGCCAGCAAGGTCTGAATCTGTTCCCACCCACAAGGCAGCACAACTTAGTTAAACTGAATCAAT 

AAGTATATAAAACGCAGAGTCAATAGAGGGTAAGGAGGCTCAAAATCTCCCCCACCATCCCTCACCTTTTTGGAGCAAGGATCATA 

GTATAGAGTGTATATACCTGTATACCTACAAAAAAATTAGTGACAGATCTGTCTGAGCTTAAAAACCCACGTTTTTAAGCTGTTTA 

ACTGCTGTTTAATTAAATGGCTTGAGCTATTCTTTTATGAGGCTCTATCAGAGACTCTTCTCCATTTCCTGTTTTGATAGTACTCA 

GTAAAACAGTATGAATTTTTAAAGTACATTTAAAAACACCCAAATAACATTTACAAACATATATCCTTTAAGACACAAGAATCAGT 

TTTGAATCTAGTTGAAATCAATCCTTATAGGCAGATCTTTTTGGGGAATTTTATGATATTTAAGTTTGAGAAAACCACTAGAGGTT 

TTCCTTTATTTGAATTTATTTTTTAGTGATTrTTCAGACTTTCCTCTACCTTGACTTAGTCTCCCACAAGAGATAAAATGCATTAG 

TAGAG AACAG CAATCTGAATCTATTTTGAGT ACTT TCTTG CTGTCTT CCAGAAAATCAAAG AGG AGAATG AAAAATTACTGAAAG A 

ATATGGATTCTGTATTATGGATAACCACAAAGAGAGGATTGCTAACTTCAAGATAGAGCCTCCTGGACTTTTCCGTGGCCGCGGCA 

ACCACCCCAAGATGGGCATGCTGAAGAGACGAATCATGCCCGAGGATATAATCATCAACTGTAGCAAGTGAGCTCGCACTTCATCC 

TATGGGCCAAAAAGGGGGTGGAGGGCGTCCTTTATTGTACTTGGGAATATTTCCCAGGTTACACAGGACTGTTTGGGAAGGGAGAT 

ACTTAAGAGCAGGACAGTATTTCATGCGTAGGTCTCCAGATGTTTTTGAGGTACAGTTGTCTCCCCTCATCCACAGGGGATATGTT 

CCAAGACCCCCAGTGGATGCCTGCAACTTCGACCCAATTGCTGTCACTTGGAACACATTTCTGTTGATGTCTTCCACCCCCAAATT 

TAATGTCTTTTCCATGTTTATTAAGTACTTATCACATAGAGTGGCTATAACTTTTGCAGTCTGAGGCACAACAGCAAAACTAGCAC 

GACTTTCTTTTTCCTTCTTCACAATTTCACAGATGGAAGGTTAATTCTTACCTTAGATCTTAGCAACTTCACCATACAGTTTTTTT 

TATTAAGTCGATAATTTCCACCTTTTCATTTAAAGCACTCTGTGCAGCTTCTGTATGGCATATCCAAATTGCCAACATCACCACTT 

TCACACTTTGGGGCCTTTATTAAGTAAAAGAAGGATTACTTGAACACAAGCAATGTAAAACCATTAAAGTCAACCTGATAAATAAG 

gcagctactaggttacccatgggcaagtgacatatacagcatggtatgttgtatatatggttcacgcatcccaggtgggactacaa 

gagatttcatcatgctcctcagaatgatgtgcaatttaaaacttacaaaatgtttatttctggaattttgtattgaatattttcgg 

ATG ACAGTTGG CTGAG GGTAAGTAAAACCATGCAT AAGGTGGGACT ACTGTATTG ACTGTTAAGAAGGAAACTTGGAAAATTATG C 

tcagcagataggtccacttggggtcatgaaaggtgaaattattcctcacatcttatttcactatcctcgtgctctgttatttccag 

agatgccaaggttccttctcctcctccaggacataagtggaaagaagtccggcatgataacaaggttacttggctggtttcctgga 

cagagaacatccaaggttccattaaatacatcatgcttaaccctagttcacgaatcaaggtaaggggatagttgagagctgcactg 

GTTCATGGTGCTGATAACCTTTTTTTGTTGAAATGTAACGTTCTCGTCCTCTAGAATCACTTTGACAAATTAAAAATCCTCCCCAT 

tgaaagaaggcaagtactttcatagttagcattatggtgatcttcctacagtgcctccatttttttggtcacattgtaatcttatt 

tattaattcacaaatatttactgaaatcccaaatgtgccccacacagtatacatttgatgctaggaattatgttggtaaacaagat 

agacgtaggccctgccttcatattgcttaacgtccagtggtcagaatgtgttgaagtatggtgattgtatattggcctctgcagat 

gtcttctacttcctcacctctcttggttatgagaagggaatgtagtttctgtatatcctgaaacaagttgtaaaatctaatgtctt 

acatacttctggcttcctgcagtctcatctgggtaggttcaccagggccaaatgaaatgtgtgtgaaagcacatcataaaactgtg 

ttacatacctatgcactgttatttattgatagtgttattgcaaggagataactgccttgggggaaatcagtttttgtttgccagat 

agctatgtatatctagctttggagagtcccacgaacttcttccctccaacatactatgaaatataaacctaacagagacaaaaaca 

cagtcaaggaattagttctatgtagactgttaactgttttatgtgcaggagacctgggactaaagaccttcttgatcctcgttcat 

aggttataacatctgttaaaatgtgaaagccacagctgaaaaggctatgtgaataggcaagactaaactgtacattttctggcttg 
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tagccctgtgttcttctgtatatcactacttttctaatgaaaaatacctgtttatatattttctccaattataaaatatacttttc 
tggctgggtgtggtggctcaagcctgtaatcccagcactttgggaggccgagatgggcggatcacctgaggtcaggagttcgagac 
cagcctggacaacatggcgaaaccctgtctctactaaaaatacaaaaattagccaggcgtggtagtgggtgcctgtaatcccatct 
acttgggaggcggaggcaggagaatcgcttgaacctgggaggcagaggtcgcagtgagctgagatcacgccactgcactccagcct 
5 gggcaagagacttagactctgtctcaaataaataactaaatacataaataaaaataaaatgtagtttttgtagtttagataagtac 

aaaatcagaaagcgaacacttatgttgagcagactagtcatttaaagaaacatgtattcctcttctgaagtatcgcaaagctgtat 
atatggctacaaaagcagaaaaataatagttttagcccttaaggaacttataggctggtgggcaaatcaggtaagaattcagttgt 
attagaagaaagataaaagtaaaatgcattagataaacagaggagttatttgcagcaccttagagatcaacaataactttatgaag 
aaaagtaggttatggttgggtcttaaaagtagtatttcaaacaagagagaactgtgtcgtggacaaaggggagggtggtaagcaga 
10 gtatgttgaggataggggttgagaaaaggtgtgataaaaagaattatcaagtggtgacagttgcacaacattgtggatatactact 

aaatgtcactagtggtaaatggtatcaatgcatattttaccacaacttaaaaatgatcaaaataacagagttactattaaaaacat 
ttgcacataagttaacatttggatcttctaagcataccgcacatacatatactaatgccaccatttatagatgagtaaatttagtc 
TCTGGGAGGCCCAAAAATTTGCCCAAGATTCAGTGGCTAGTAACTCTAACTTAGATCrTCTTAGAATGTAACTTAGATCTTCAGTC 
tctgcatgctttcctgtgacatccactgctaaatgtggccagctttaaatgccatgttaaagagactgagcccttaaaggactttg 

15 AACAGTGGAGTGTCTTGAACACAGCTTCACTTCAGCAAGATTTACAGGCATTATATGTAAATCACATCAGTAAATATGAACTGTTA 

TAAATGCTGCAAAGGAAAAAGTACAGGGTGCCATCTGAGAGTATACCAGGGTACCTGATCCAGCCTCTGGGGTTCAGGGATGGCCT 
TTCTGAAGAGGTAACATTTAAAGGATAATGTAAAGAAAAAATTTTTTTAAATTAGTACCTGAAGATCTGGCTGGCCTCACTATATA 
GCTTCCTCTCCTGCCTCTTTCTTCCCTCAGAACGACCAAGCTCTTGCTCACCTCTGGGATTTCAAAAGGCTACTTTATTTTCTCTA 
TTAGAAACACCCATTCTCCTATTCTTTCCAGGGATACAATCCTATTCATCCTGTAAATCTCATCTTAAATGTTAACTCTTCAGAAA 
2 0 GGCCATCCCTGAATCCTAGAGGCTGGATCAGGTACCCCGGTATACTCTCAGATGGCACCCTGTACTTTTCCTTTGCAGCATTTACA 

GCAGTGTAAATCTACTGGTGTGAT TTACATAT AATGCC TGT AAAT CT TG CTG AAATG AAG CTATGTTCAAG ACAACTCC ACTGTTC 
AAAGTCCTTTAAGGGCTCAGTCTCTTTAACATGGCATTTAAAGCTGGCCACATTTAGCAGTGGATGTCACAGGAGAGCATGAGGAG 
CATACGCTCTAAGAAGATTGAAGAGTTACTAGCTGTTGGATCTTGGGCAAGTTTTAGGGCCTTTAAGTTTAAAAGGAAGCCACCAA 
CCTGGGATTTAAAGAGGGAAATGACACCAGATTTGTATTTTGGAAACTCGTTACATAATTGATCATTCTGACTGCTGCTCTGCGGA 

2 5 GACTG GAT TGG A CA C AAACAAG AAG T AG AG AGAT CAATG GG AAG CT G TTG CATACTCCAGGCAAGAAACAGCGATGACTTAAGACA 

AATGATGGCAATGGGGATGGAGAGAGGTGACAGATACATAATGTATGCTGAGTACTTGTACAGGTAAGGATTAGAGTTAATTAATT 

GTTGGAGCCTCTCTGAGGGCTGAGATCCTTGTTAGATAGACCAGGTGAAATGCCTCAAGAGCAGAGAGCCAGTCAATTTTATTCCA 

GACAATATCCAGCTAACTGCTATACACAATAGACATTTGTGCAAGTTTCTGGATGATGATCATGGTAGTGAACCTAAAAGTCACCC 

AGAGTTAGACTCTGAACCTTATGCTCAGGAGAAAGTGCCTGACTTGAACTGCAATGGGATCCCAATAGGAGTCATTAAAGGCCTGG 

3 0 AAAAGTGGTGCCATTAGGAGAAAAAGAAATGATTTCTTGAGCTTGCTCTCAGTTCTCTTTTAGGCTGTCTTGTACTCAGCAGAATA 

GTGAGATCTTCAAAGGTTGGGGTTTGATAGTGCCTTGAATAATTTTTAACTTTATATTGCCAGCGGAAGAAGCATTCTCTTTTTAG 

ATTTAAAAAATGTAGATACAAATATTAGGGGTTTTATTTTTAGTGAAACATTTCAAACATACAGGAATAGATAATTATGTAATGAA 

CACTCGTATGTCCACCATCTGGCTTTGTAAAATCTTAAAATTATGTCTTATGTGCTCAATTGTTTTATTTCATAAAAGATACTGAT 

AAACATAGCTGAAGTCACTTGTATACCATTCACCTTCTTCCCTGTAGATTACTATGAACTCGGTCTTTTTATTCTCATACATATTT 

3 5 TTTGTATTTTTGCAGTATATTTATGTGTTCATAAACAATATGTAATTTTACAATATGTAACACACTAGTAACATACTAATTTAAAA 

CTTGTTTTTAGTTTACAATATGTTGTAAACTATTGTAAGCTAAAGACATATTGTACAACCTATTGTAAAATAAAAACAGGTTTTAG 

TTTTAAATTAGGTATGTTACTGGGATCATTCTGCAACTTGTTTATTCCTCTCCAGCTTTGATTTTGTGGTTTTATTATCTTAACCT 

ACACTTTTAATTAATCCATTTTATTTGTTACATGGTATTCTATTATATCATAAAAACTTATCTATTCTGTTGGTTTTTGTTGTTGG 

TCATTTGAGACCATGTCTTCGCTCTGTCACCCAGGCTGGAGTACAGTGGCGTGATCTTGGCTCACTGTGACCTCTGCCTCCCGGAT 

4 0 • TCAAGTGGTTTTGGTGCCTCAGCCTCCTGAGTAGCTGGGATTATAGGCGTGTGCCACCATGCCCAGCTAA7TTTTGTATTTTTAAT 

agagacgggatttcaccatgttggccaggctggtcttgaactgacctcaagtgatctgctcacctcagctgcacaaagtgctggga 

TTACAGGTGTTAGCCACCATACCCTGCCTCTATTCTCTTGTTAAGAGGCATTTAGCATGGTTATACAGTCTCTTGCCCTCATAAAC 

AGTGCTGGAAGAAACACATGTTTCTTGTGTATATGAATGAAAATTTGTTTTATACATTAGATATTTCCAAATTGTTCTCTTAAGTA 

CTTCAGTTTACATCATTACTCTCCTCCTCCCTCCCCTCCCACCCCCACCCACAACAGTATTCCTCTTTTTCCATATCCTTGCTAAT 

4 5 GTTTCTAAAGTTTTGCTTTTTACATTTGGGTCTTAGATCCACTAGAATGTATTTTTGCATTGGGATGAAGTTGAAACCTAATATAT 

TTTCCAAATGAGTAAACTGTTGTCACAGAACTATTTAGTTGTATTACCTCCTCTCTTGTATATCAGATATATCTACATATATGTCA 
GACTGTTTCTGGGCTGTCTGTCCTCTTTAATTAGTTCGTGTATCTGTTTCTGCATCAGTAGCATACTGTCTTAACTACTGTAGCTT 
TATAAAGTCTATTGAGTAGGACAAGTTTGTTTCATTCTTCAAAATTGCTTTGGCTATTCTTGGCCCTCTGCTGTTTCATATTAACT 
TTCAGATAAACTTGTCAAATTCTAATGAAAACTGTTGATAAACTTGTTGATTAACAAATTCTAATAAAAACTGTTGAGATTTTTAT 
50 TGGAATTGCAATACATTTATAGATTAACGGAGAAAGATATTGACAATACAATTGAGTTTCCAATTCACGAACATGTTATACCTCTC 

CATTAATTCATGTCTTTTGAATGTATCCACCAATATGGTTTTGTAATTTTCTTCATAAAGGTTTTACATTTAAAAAATTCTTATTT 
TTAAGTGATCTTATAGTTTTTATTGCTAATGTGAATGAGATTTTTTTCCATTATGTTTCTGTTGGTTATTCCTGAAGTGGTAATGC 
TTATAATTTTGGGGTGTTGGTCTTGTATCTGGCAGCAGATACAAGAGGTGCTCAGAGTTGTTCAGGGTTGCTGAACTCTTAGTTCT 

aaaagtgtctgtcatttggggtttctatgtagataatttaattatctataaaaacagttcttcattttcagttcatatatttcata 

5 5 tttctttaagttttaatttttatttttaaacacaattatccataaaaccctaaccctttccctagtcaacagcagtcacagccaaa 

tgttttattaattgctatactcagtgtttcttgtatctcataccttctggggtttcttgtcttgttgaaatacaccctttaatgtt 

tctttagtgaagacccaacagtggcactcactcacctttgtttacctgaaaatttctttattttcatcttaattcatagtctgtct 

TTTCTCCAGTCAAGGAAGTGTCTTATAGGGAAGATTCTGGTTTCACTATGCTGrATCCAGGGATATATATGTATTTATAGATAGAC 

TTTTAATCTGAGGACTAATGTATTTTATCCTACAGTATTACCAATCATTATTTCTTCCATAACTTCTAGACCATTCCTTTTGTACT 

6 0 TCTTTTTTAGAGTCCTATTAGATGAGTGTTGACACTTTTCAATCTAGACATCTTTTTTAAACTATATTTTCATACTCTTTGTCTCT 

TTAGGTCTGATTTTTTAAGTTCAGGGGAATATTTCATTTTGGGTGAGTTGTAGCACTCACTTCCAATTCACTAATTCTAATTATAT 
TTAATCTACAAGTTATTCCATCTATAATTTATTTCAATTACCACTTTTTGTTTTCAAAATTTCTAATTTTATATCTGATTTTGTTT 
CATTTTTGTTTTATAATTTCATGTTCTTTCTAGATTTTACATCTTTTTATGCATACTAAACATACTCACTTGAAAGTCTTTGTAAG 
ATTGTTCTATAAAATGTTACCTGAAGTGAATTCATGTGCTAATTACTGTTGGCAGTTTTTCTGAGCCATTTTCCTTGTGTCTTTTG 
6 5 AAATTTCTGTTTGTAAGCCCTTTTAACTGGGAGGTGTTTTTTGCTTATGTACTGTTCTCTTTTCTTCCCCTTCTTCTCCTTCTCTG 

TTCATTACTTTTTGTCTTGGAGGGAGTCTCTTAGCCCAGCTCAGCCCAAGCTAATAAGGCCCCTGACTTCAAGTCCCCCCTTCTTG 
CATGGAGCAAGAAGTGATCCTCCTGTCTCAGCCTCCCAAAGTGCTGGGTAGGCGTGAGCCACCACATCCAGCCTAGAGCACTTACA 
TTGCTACATATTTGGAGCAAACATAATTAAAGTATGACTTACTGTGACCCAGCAGTCAATAACAGATACGTTTTTGTAATAGAATG 
TTGAAGGGTGGTAACTGGTGGTTTTACTTCATGGAGGGCTTTAGGTCGGCTATATGGGAAGCTGCCATCATGATGCTTTTGTTCTA 
70 CACATTTCTGCTCAGCCTCCAGAGATGTCTCCTATTCTAAGAGTCGTCTTTGTTTACTCTTGTGTCTATATTTTACTTACTTAATT 

CCCTCACATAATAGTGTATCATTGTATCCCATCTGTGCTCTATCAAGAAATGTAGCACAAGCATGATGTGAACTATGAATTTTCGA 
CAATTTAAAAAATTAAAGGAATCATTCAGGGGTAAAAAGCACAAAGTTGTAGAACAGCTGAAGTGTGTTCTTTTTATGTATCCTGT 
CTTTGCCCCCTTTCTGGAAACTTGGATTGGCCTACTTGCAGTCACTGTCACAGTTACACTACTTCTAGCCTCAAAGGTCATTGAAA 
GGATTGGGATTTTTGAGAACCACAATAACACTTGCTCTAGGTACTGAAAAGGTTGTCCTGAACTCATTCATATCTTTTTATGTTCA 
75 TCCCAGTTTGTTTTTGCTTTTCCCCCCAGGATTTTGATTACACAGACATCTTGCAAGCATATTTCCATTCTTTCTCTCCCACTCTG 
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tgcctggtgcccgtaggatctgaaatagcattggaatgacagctagccttctggaacctgcagtttcaaccaaagaaactctgatt 

ccagataacccaggagtttcttatcctgcataatctaggagtttacaaaaaggctgcttatgggtactcactgctaagtacaatcc 

ACTGCCAAGTTTGGAAGCATTACCTGCTCTCACAACCCAGGGAAAGTAGCCCTTAGTAAAATTCAGGTTTTTTCAAACCAGCCTTA 
ACCTTACAAACAGAATTTATCATCATGATTTTTCTTTCAAATGCAGTACAGCAAACTTTAGGATCAATGTTGACATCGTATTGCGT 
5 TTAGTCCTGTTAAAATACTCTCAGTGCCAAATACACACTTCTGCCTTTTTTCTCTTTAGAGTCTAGAATTCTGTGGGGTTCCAAAA 

ATGTATGTGCTTACAACCTTTTATATGTAACCACCTAGGGATTAAAGGGCTAAATGTGAAGGAAAGTATCTTTACAATATTCATCT 
TGGGAAGCTCT CATTTTGG TG AGTTCTATTAGAGAAAAT AAG ACACAAG CT CATTAAAAATATATATAT ATT CTG AGCCTGG CATC 
TTGGTATAAAATTCAAAACGTTTTAAATCTATTTATTAGTAAGACTAACATAGACCTAAGTGTGAAGACTAAAATATTAAAGCTTG 
TAGGTGATATCATGGTTGAATATGACCTTAGAGTAGATTCCTTAGGACAGAAAAACACCAACAAGAGAAACAATTGACTAAATGGA 

10 cttcattaaaattaaaaatttatgttcaacaaaagacactgctaaaataaatacagaatttacagactaaaagaaaatatttgcaa 

CATGTTTATCTGAAAGGGCTTATATCCAGACTATACAAAGAATTCCTGTAGCTCCATAATAAAAAAACAGACATCCCATCCGCATA 
ATAAAAAGAGCAAAAGACTTGAACATATACTATACAAAAGAAGATACAGGAATGGTCAATAAATAAGCAAATGAAAGAGTGCTCGA 
CATCACTAATTATCAGTGGAGTGAAGATTTAACCACAGGGAGATACGAATTCCAGTTCTAGGTATTTTTACCTCAAGTGAAATAAA 
AACATTTATCCATGAAAAAACTTGTACAAGAATGTTCATAGCAGTGCTCTATTCATAAGAGTGCAAAACTGGAAACATCCCAGAAT 
15 AGATAACAC ATT ATGGTAT AGTCATAG AATAT ACT ATATTTAT C AG CAGTTAAGAAGGG AACTACTTATGTATT CAACAACATGG A 

TGAATCTTAAAAACATGGTTAAGGGCCAGGTGCGGTTGGTGCATGCCTGTAATCCAAGCACTCTGGGAGGCCAAGGCGGGTGGATC 
ACTTCAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGCGAAACACCGTCTCTACAAAAAAATACAAAAATTAGCCGAGGGTGG 
CGCACACCTGTAATCTCAGCTATTCAGGAGGCTGAGACATGGGAATCGCTTGAACCTGAGGGGTAGAGGTTGCACTGAGCCGAGAT 
TGCATCACTGTACTCCAGCCTGGTGACAGAGCGAGACGCTGTCTCAGAGGGAAAAAAAAAAGTTAAAAAGGCAGACAGAGGAGTCT 
2 0 ATATTGTATGATTCTATTTATATAATCTAGACTAGGCAAAATTTATCCATGATGATAGTAATCAGATTGAAGGATCAGTGGTTGCT 

TGGTGGAAATTGACTGAGAAGGGAAATAGTCATGTAAGAATACTGGCAAATGTCCTCTTCCCCATTACAAACGTCTGAGAAAGTTA 
CTAGAAAACAGAATCCAATTTGCCTTCTCACCCCCAACTTTGTAATCTTGAATCCAGATCCTGATTCCACCCAACCACTCTGCTGA 
ATGGATAGCAGCTATATTAGAGAGACAATATAGTGGGCCTACTAGTTTTAAAAAGTCATCCAAAGAATGTCATCTACAATCAGTTA 
AATTAGATTTTTACCCATTACTGAAGTGTGATTGAATTAGGGAAAGAGGAGAGGTGGTCAAAGGCAGCCTTCTCCAGTGGATTCCT 
2 5 TGTCTTCTTGAGATGGTTTTGTGAGACCTTGCCTGGAAGACCTAGGTGGATAGTTTATTTTCTAAAAGTAGTCAAGAAAGCTTGTT 

CAGGGCATTGAACACTGCAGGGACAAGCATACTTCTTGGAGGCCAGCCATCTCCTGCTGGATCTAAGCGGGGTGGCTTCTGCCTCC 
ACCTCCATCTCAGCTTATTTGAGAGAATCCTAGATCCTTGGTGCAGAAGCCCAGCCAGCCTGTGAAGAAAAGTTGGTCTGGTAGTA 
TCCTGTGAATGACGTGCGGGTTGGGTTTTTCTAAATCTCGTTTACCTGACTCCTACCTTACATTCCAGTGGTGTGACTAAGGAACT 
GAGCAAACGTAACCCTAGGGGACTTTGAGACAGGCTTTGGTAGTCCATGTGCACTAGAGTGAGGGGAAAGAGGCCACTCCAGAGTT 
30 GGGTACTCTACTGTTGAAGGTGAGCCTTTTGTGTCCAATTTTTCCGTGCATGTGTAAGAACAGTTGTCATGGAGATTTACTACTGA 

CTTGTGCATGAGGACAGCTTATATCTCACCTTTTCTTATTCACCCTGTTAAATGTCAAAATGTACTAAGACTTAGGTATTTTTTCT 
GTGTCACCAACTACTAAATCACCCACCCATGATAGCAGGTAGTTACTGAAACTCTTGTAGCCAAACAAGTGCATAACACTGGTACA 
CATGATGTGAGAGTGCAGATGACTCCTTAGCTTAACTGTGTAAGCTTTTAATTTCTGAGTACTTTTAGGATTGAGAAGTGGAAGAC 
ATTCTTGCTCTAGGTATCTCATGCTTCTGCACACCCAGAAGGCTGGTTGCGCCCCCACCCCACCCCCCGCCCCCTTTTTTTTTTTT 
35 TTGATAGGGTCATGCTCTGTTGCCCAGGCTGAAAGGCTGGTTATCTTCACCACAGGTCTTATGTCTCAAGGACCACGGGTCCACGT 

CATAGTCAGGAACCAGGCATGTGTGGGCAGAAATCACTACCACTTTCCTTTGTTGCGGGTGGGGAAATTAAGAGCAGAGATTCTTG 
GATTCTTAAATTCCTTCTCTATGTTTATGTCATCTAGTCTGTTTTATGCTGTTTTATGTAATTCCCTGCTTCTGGATTTCTTGAAT 
TTTTTTCCCCTTCTCACTTGTCATAATTGGCTCTTGCTTGTGAGTCTATTTTCATTCAGCTTGGTAGCAGAAGTCTTCTTCACTAT 
TGTTTAGATTCAGTTTTCACATGGTTTTAGTAACCCTTCATTGGGTTTAGAATCAACTTTTAACCCTTCCACCAAAAGCTCTTATT 
4 0 TTTTTAAAGGCTTCCCAGAAACATAGTTTCTCTCAATCTCATCAAGAAATGCTTTTAAATGCAGAAGTTAGAAAATGGTGAATAAT 

TATGGCTGTTCCTGGAAGTCATTGTGTCCTTAGTAATTACATGTTGTAGTCTTTGGTTCTGCTTCTTTGACAGCTCCACCACACTG 
TAATTTAATGGAATTCACTTAGATTTAATGGAATTCAGTCCTGGTAGAAAACTGCTATTGGGTCACAGAGTTGGCAGCAAGGCTGT 
GAAATTGATGTGGGAATGGGGGTGATTATGTGCTTTGTGTTGACAGAAGTTAGTTTTTGGGACATCCCATGTGGGTTTTTCCCAGG 
AACATAAACATTTTAGAGAATTAGAGCTAGAAACTTTCTTCTGGGAAAGCCTTAGAAGTCAGTTGTGCTTGGCAGTGAGATGGGAC 
4 5 AATGTGCATTCTTAACAGGTTAAATGTGCCAAACTCTCTCTTCAGTACTATTCTTTTTTACGTTTGCTTAAGGTCAAGTTCCTGCT 

CTTTTGTTCAAAGTCTTGCTTTGTCACCCATGGTGGAGTGCAGTGGCGTGATCTTGGCTCACTGCAACCTCTGCCTCCTGCGTTCA 
AGCAATTCTTGTGTCTTAGCCTCCCTATTAGCTAGCTGGGATTATAGGCTTGCGCCACCTTGCCTGGCTATATTCAAAGTCTGTCT 
TTACTACACTGTCCCAAAGTAATCTACATTTGGGTTTGGGTCTTTACAGGGTGAGAAGGACTGGCAGAAATACGAGACTGCTCGGC 
GGCTGAAAAAATGTGTGGACAAGATCCGGAACCAGTATCGAGAAGACTGGAAGTCCAAAGAGATGAAAGTCCGGCAGAGAGCTGTA 
50 GCCCTGTACTTCATCGACAAGGTGAGAGCATCTTCCCATCGGCATTGTCTAGTGTTGAGCTTAACAAAGGGAGTTTCTGCTCTGCC 

CCAGGCCCTGTGCCACATACTGTATATCACAACTCAACATACATATATTTGTATGTAAAACTGAATCAAAAGTTGCACAAAACAAT 

GTTTAAATAAACCATGCAGGTATCACCATTATATAGTTTTAAAGACCACGCTCTAGAGGAGATCAATTTCTTGGTACTCACGAGAA 
^ GAAAAAAAAGTTCATGTTTTTCCCCCAGTCTTGTATTTTAACATAAGTTCTGAATTGTCTCAAAATTCACACTAGCTTTTTGAGTT 

AATAGAAAGAAAAGGAGCATGAATATTTAACATCCCTATAGATTTCATAGTGAGTGGGGGAGGAAGTAACACTGCAGAATCCAGAG 
TTCCCAGGCCATGCTGACTGATGCTGTGGCTTCAAACAGAATTGGGAGGCTTCTGTTTTGGATGCCTAGAAATTGCATAAGGGTCA 
AAAGGCTGGGCGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGTGGAACACGAGGTCAAGAGACCATCCT 
GGCCAATGTGGTGAAACCCCATCTCTACTAAAAATACAAAAAAAAAAAAAAAAATAAAAATTGGCGTGGTGGCGGGCGCCTGTAGT 
60 CCCAGCTACTTCGGAGGCTGAGGCAGGAGAATGGCATGAACCCGGGAGACGGAGCTTGCAGTGAGCCAAAATTGCGCCATTGCACT 

CTAGCCTGGCGACAGAGCGAGACTGTCTCAAAAAAAAAAAAAAAAAAAACACAGAACGAAATTGTGTAAGGATCATGTCTCTTCCA 
TTCATGCTCATCTTTTCTTTCTTTCCTGGGCAGCTTGCTCTGAGAGCAGGCAATGAAAAGGAGGAAGGAGAAACAGCGGACACTGT 
GGGCTGCTGCTCACTTCGTGTGGAGCACATCAATCTACACCCAGAGTTGGATGGTCAGGAATATGTGGTAGAGTTTGACTTCCTCG 
GGAAGGACTCCATCAGATACTATAACAAGGTCCCTGTTGAGAAACGAGTAAGTTAATGTACCTGTACTGTCTGACTTGTTTTCCAT 
65 TATTCAACAAGCATGGGTTGACTGCTTTTTTGTGTGCTTTGCACTTTGCTGGGCACCAGCAAAAGTGACTTGAGACAGGCAACATG 

GCACATGCCTGTAGACCCAGCTATTCAGAAGGCTGAGACAGGAGGATCACTGGAGACCAAAAGTTTGAGGCTGTAGTGTGCTGTGA 
TCACACCTGTGAATAGCCACTGTACTCCAGCCTGGGCAAAATAGTGAGACCTTGCCTCTCATATTAAAATAAATAAAAATAAATGA 
CTTGAAAGAGGGGAGAGGTATTATTTGATATCTTGTGTACCTCCTTTTAGTCACTGTTCCGCCCTGTGCTACCTTCCTGGTAAGGA 
GTGGCCTTCTCCTATAGCAGTATTCAATGGAGCATGCTGTAGAATAGGCCCTTAGAGCAAACTCAGCATATGATTTAACTATATCT 
70 TAGTATCCCCTGGTCATGTGGTACATTTGTCACTTTTCATCTTTGCTCAGCCTTTCTCCAACTCCTGACTGAGTGAAAGGTTAATG 

TTAGTCCCCAGATCTCTGAGCCCATCACTGAAGAGGGTACTATAGCTCTGTAGTCCCAACCTAATCTTTTCCATAGTATTGGGCTT 
GAACCAGAGACTTACAGTGTGCAGGATCCTAATAATCCAGCCCACCAGCAGTCCTCTTCTTATAAAGACACCTCTTCTCATAAGGA 
CACCATAATCAGTAATCAGGTTTTGCTGGCTGTGGAAGTACTCTGGACAGATTAGATAACAGTATGTATCAATGTAAATTTTTGAA 
GCTGATACTGTGTAAATGTAAGGGAATATCTATTTTTAGAACATACACACTGAAATGTTTAGGACCATATTATAAGTAAGTACTTA 
75 TAAATGTACTTTAGGACCATATTATAAGTAAGTACTTATAAATGTACTTTAGGACCATATTATAAGTAAGTGCTTATAAATGGCTC 
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AGAACAAACAATTATGTATATATATCTGTAAATATACACATGGAGAGAGTGAGCATACATGCACACTGTGCAAATGATGAATGGGG 

taaaatgttaacagtgaatctcggtgacggatgtatgcgtgttccttgtgcctttttctttgcaagtttctttaagtttggggtta 

TTTCTAAAGTTAGGATTTTTTTCAAGAGTAATAATTAGGATtCACTTATATCTTTTAGGTTTTTAAGAACCTACAACTATTTATGG 

AGAACAAGCAGCCC 

5 

HUMAN SEQUENCE - mRNA 

CAAATGCGAACTTAGGCTGTTACACAACTGCTGGGGTCTGTTCTCGCCGCCCGCCCGGCAGTCAGGCAGCGTCGCCGCCGTGGTAG 
CAGCCTCAGCCGTTTCTGGAGTCTCGGGCCCACAGTCACCGCCGCTTACCTGCGCCTCCTCGAGCCTCCGGAGTCCCCGTCCCGCC 
CGCACAAGGCCGGTCGCCGTCTGCGTCTCCCCCACGCCGCCTCGCCTGCCGCCGCGCTCGTCCCTCCGGGCCGACATGAGTGGGGA 
10 CCACCTCCACAACGATTCCCAGATCGAAGCGGATTTCCGATTGAATGATTCTCATAAACACAAAGATAAACACAAAGATCGAGAAC 

ACCGGCACAAAGAACACAAGAAGGAGAAGGACCGGGAAAAGTCCAAGCATAGCAACAGTGAACATAAAGATTCTGAAAAGAAACAC 
AAAGAGAAGGAGAAGACCAAACACAAAGATGGAAGCTCAGAAAAGCATAAAGACAAACATAAAGACAGAGACAAGGAAAAACGAAA 
AGAGGAAAAGGTTCGAGCCTCTGGGGATGCAAAAATAAAGAAGGAGAAGGAAAATGGCTTCTCTAGTCCACCACAAATTAAAGATG 
AACCTGAAGATGATGGCrATTTTGTTCCTCCTAAAGAGGATATAAAGCCATTAAAGAGACCTCGAGATGAGGATGATGCTGATTAT 
1 5 AAACCTAAGAAAATTAAAACAGAAGATACCAAGAAGGAGAAGAAAAGAAAACTAGAAGAAGAAGAGGATGGTAAATTGAAAAAACC 

CAAGAAT AAAGATAAAG AT AAAAAAGTT CCTGAG CCAGATAACAAG AAAAAGAAG C CG AAGAAAG AAG AGG AACAG AAGTGG AAAT 
GGTGGGAAGAAGAGCGCTATCCTGAAGGCATCAAGTGGAAATTCCTAGAACATAAAGGTCCAGTATTTGCCCCACCATATGAGCCT 
CTTCCAGAGAATGTCAAGTTTTATTATGATGGTAAAGTCATGAAGCTGAGCCCCAAAGCAGAGGAAGTAGCTACGTTCTTTGCAAA 
AATGCTCGACCATGAATATACTACCAAGGAAATATTTAGGAAAAATTTCTTTAAAGACTGGAGAAAGGAAATGACTAATGAAGAGA 
2 0 AGAATATTATCACCAACCTAAGCAAATGTGATTTTACCCAGATGAGCCAGTATTTCAAAGCCCAGACGGAAGCTCGGAAACAGATG 

AGCAAGGAAGAGAAACTGAAAATCAAAGAGGAGAATGAAAAATTACTGAAAGAATATGGATTCTGTATTATGGATAACCACAAAGA 
GAGGATTGCTAACTTCAAGATAGAGCCTCCTGGACTTTTCCGTGGCCGCGGCAACCACCCCAAGATGGGCATGCTGAAGAGACGAA 
TCATGCCCGAGGATATAATCATCAACTGTAGCAAAGATGCCAAGGTTCCTTCTCCTCCTCCAGGACATAAGTGGAAAGAAGTCCGG 
CATGATAACAAGGTTACTTGGCTGGTTTCCTGGACAGAGAACATCCAAGGTTCCATTAAATACATCATGCTTAACCCTAGTTCACG 
25 AATCAAGGGTGAGAAGGACTGGCAGAAATACGAGACTGCTCGGCGGCTGAAAAAATGTGTGGACAAGATCCGGAACCAGTATCGAG 

AAGACTGGAAGTCCAAAGAGATGAAAGTCCGGCAGAGAGCTGTAGCCCTGTACTTCATCGACAAGCTTGCTCTGAGAGCAGGCAAT 
GAAAAGGAGGAAGGAGAAACAGCGGACACTGTGGGCTGCTGCTCACTTCGTGTGGAGCACATCAATCTACACCCAGAGTTGGATGG 
TCAGGAATATGTGGTAGAGTTTGACTTCCTCGGGAAGGACTCCATCAGATACTATAACAAGGTCCCTGTTGAGAAACGAGTTTTTA 
AGAACCTACAACTATTTATGGAGAACAAGCAGCCCGAGGATGATCTTTTTGATAGACTCAATACTGGTATTCTGAATAAGCATCTT 
30 CAGGATCTCATGGAGGGCTTGACAGCCAAGGTATTCCGTACATACAATGCCTCCATCACGCTACAGCAGCAGCTAAAAGAACTGAC 

AGCCCCGGATGAGAACATCCCAGCGAAGATCCTTTCTTATAACCGTGCCAATCGAGCTGTTGCAATTCTT7GTAACCATCAGAGGG 
CACCACCAAAAACTTTTGAGAAGTCTATGATGAACTTGCAAACTAAGATTGATGCCAAGAAGGAACAGCTAGCAGATGCCCGGAGA 
G ACCTG AAAAGTG CTAAGG CT GATGCCAAGGTCATGAAGGATG CAAAG ACG AAG AAGGT AGT AG AGT CAAAGAAGAAGG CTGTTCA 
GAGACTGGAGGAACAGTTGATGAAGCTGGAAGTTCAAGCCACAGACCGAGAGGAAAATAAACAGATTGCCCTGGGAACCTCCAAAC 
35 TCAATTATCTGGACCCTAGGATCACAGTGGCTTGGTGCAAGAAGTGGGGTGTCCCAATTGAGAAGATTTACAACAAAACCCAGCGG 

GAGAAGTTTGCCTGGGCCATTGACATGGCTGATGAAGACTATGAGTTTTAGCCAGTCTCAAGAGGCAGAGTTCTGTGAAGAGGAAC 
AGTGTGGTTTGGGAAAGATGGATAAACTGAGCCTCACTTGCCCTCGTGCCTGGGGGAGAGAGGCAGCAAGTCTTAACAAACCAACA 
TCTTTGCGAAAAGATAAACCTGGAGATATTATAAGGGAGAGCTGAGCCAGTTGTCCTATGGACAACTTATTTAAAAATATTTCAGA 
TATCAAAATTCTAGCTGTATGATTTGTTTTGAATTTTGTTTTTATTTTCAAGAGGGCAAGTGGATGGGAATTTGTCAGCGTTCTAC 
40 CAGGCAAATTCACTGTTTCACTGAAATGTTTGGATTCTCTTAGCTACTGTATGCAAAGTCCGATTATATTGGTGCGTTTTTACAGT 

TAGGGTTTTGCAATAACTTCTATATTTTAATAGAAATAAATTCCTAAACTCCCTTCCCTCTCTCCCATTTCAGGAATTTAAAATTA 
AGTAGAACAAAAAACCCAGCGCACCTGTTAGAGTCGTCACTCTCTATTGTCATGGGGATCAATTTTCATTAAACTTGAAGCAGTCG 
TGGCTTTGGCAGTGTTTTGGTTCAGACACCTGTTCACAGAAAAAGCATGATGGGAAAATATTTCCTGACTTGAGTGTTCCTTTTTA 
AATGTGAATTTTATTTCTTTTTAATTATTTTAAAATATTTAAACCTTTTTCTTGATCTTAAAGATCGTGTAGATTGGGGTTGGGGA 
45 GGGATGAAGGGCGAGTGAATCTAAGGATAATGAAATAATCAGTGACTGAAACCATTTTCCCATCATCCTTTGTTCTGAGCATTCGC 

TGTACCCTTTAAGATATCCATCTTTTTCTTTTTAACCCTAATCTTTCACTTGAAAGATTTTATTGTATAAAAAGTTTCACAGGTCA 
ATAAACTTAGAGGAAAATGAGTATTTGGTCCAAAAAAAGGAAAAATAATCAAGATTTTAGGGCTTTTATTTTTTCTTTTGTAATTG 
TGTAAAAAATGGAAAAAAACATAAAAAGCAGAATTTTAATGTGAAGACATTTTTTGCTATAATCATTAGTTTTAGAGGCATTGTTA 
GTTTAGTGTGTGTGCAGAGTCCATTTCCCACATCTTTCCTCAAGTATCTTCTATTTTTATCATGAATTCCCTTTTAATCAACTGTA 

5 0 ggttatttaaaaataaattccatcaacttaatggaaacttaa 

HUMAN SEQUENCE - CODING 

ATGAGTGGGGACCACCTCCACAACGATTCCCAGATCGAAGCGGATTTCCGATTGAATGATTCTCATAAACACAAAGATAAACACAA 

AGATCGAGAACACCGGCACAAAGAACACAAGAAGGAGAAGGACCGGGAAAAGTCCAAGCATAGCAACAGTGAACATAAAGATTCTG 

55 aaaagaaacacaaagagaaggagaagaccaaacacaaagatggaagctcagaaaagcataaagacaaacataaagacagagacaag 

gaaaaacgaaaagaggaaaaggttcgagcctctggggatgcaaaaataaagaaggagaaggaaaatggcttctctagtccaccaca 
aattaaagatgaacctgaagatgatggctattttgttcctcctaaagaggatataaagccattaaagagacctcgagatgaggatg 
atgctgattataaacctaagaaaattaaaacagaagataccaagaaggagaagaaaagaaaactagaagaagaagaggatggtaaa 
ttgaaaaaacccaagaataaagataaagataaaaaagttcctgagccagataacaagaaaaagaagccgaagaaagaagaggaaca 

6 0 gaagtggaaatggtgggaagaagagcgctatcctgaaggcatcaagtggaaattcctagaacataaaggtccagtatttgccccac 

catatgagcctcttccagagaatgtcaagttttattatgatggtaaagtcatgaagctgagccccaaagcagaggaagtagctacg 
ttctttgcaaaaatgctcgaccatgaatatactaccaaggaaatatttaggaaaaatttctttaaagactggagaaaggaaatgac 
taatgaagagaagaatattatcaccaacctaagcaaatgtgattttacccagatgagccagtatttcaaagcccagacggaagctc 
ggaaacagatgagcaaggaagagaaactgaaaatcaaagaggagaatgaaaaattactgaaagaatatggattctgtattatggat 
65 aaccacaaagagaggattgctaacttcaagatagagcctcctggacttttccgtggccgcggcaaccaccccaagatgggcatgct 

gaagagacgaatcatgcccgaggatataatcatcaactgtagcaaagatgccaaggttccttctcctcctccaggacataagtgga 
aagaagtccggcatgataacaaggttacttggctggtttcctggacagagaacatccaaggttccattaaatacatcatgcttaac 
cctagttcacgaatcaagggtgagaaggactggcagaaatacgagactgctcggcggctgaaaaaatgtgtggacaagatccggaa 
ccagtatcgagaagactggaagtccaaagagatgaaagtccggcagagagctgtagccctgtacttcatcgacaagcttgctctga 
70 gagcaggcaatgaaaaggaggaaggagaaacagcggacactgtgggctgctgctcacttcgtgtggagcacatcaatctacaccca 

gagttggatggtcaggaatatgtggtagagtttgacttcctcgggaaggactccatcagatactataacaaggtccctgttgagaa 
acgagtttttaagaacctacaactatttatggagaacaagcagcccgaggatgatctttttgatagactcaatactggtattctga 
ataagcatcttcaggatctcatggagggcttgacagccaaggtattccgtacatacaatgcctccatcacgctacagcagcagcta 
aaagaactgacagccccggatgagaacatcccagcgaagatcctttcttataaccgtgccaatcgagctgttgcaattctttgtaa 
75 ccatcagagggcaccaccaaaaacttttgagaagtctatgatgaacttgcaaactaagattgatgccaagaaggaacagctagcag 
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atgcccggagagacctgaaaagtgctaaggctgatgccaaggtcatgaaggatgcaaagacgaagaaggtagtagagtcaaagaag 

AAGGCTGTTCAGAGACTGGAGGAACAGTTGATGAAGCTGGAAGTTCAAGCCACAGACCGAGAGGAAAATAAACAGATTGCCCTGGG 

AACCTCCAAACTCAATTATCTGGACCCTAGGATCACAGTGGCTTGGTGCAAGAAGTGGGGTGTCCCAATTGAGAAGATTTACAACA 

AAACCCAGCGGGAGAAGTTTGCCTGGGCCATTGACATGGCTGATGAAGACTATGAGTTTTAG 
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Table 44 

mouse nomenclature 

ICSGNM DusplO 

Celera raCG15978 

5 

human nomenclature 

HGNC DUSP10 

Celera hCG25031 

10 MOUSE SEQUENCE * GENOMIC 

gagagagatcagttctttgtctcaagcagacctttggcttactggattaggcttgtccacacacttgagagtggtggtctcttcat 

TCAAAGTCTGTCAATTCAAATGTTAATCTCATCCCCAAACATCCACACACAGAAGCAAGCTGAGTCACATCTGCTCACACATCTGC 
CCCTGGCGGGCCTGTTAACACCGTCTGGGGGGAAGATGGCACTGGCTTCAACTGAAGGAAGAGAAATCTGCATCCTTGTAAGCAGG 
CTGCAGTGTTTGATTTTGGACTTCTAGGTTGGGGATAGAGTGTCTCTGATGAGCATGTCTCTAAACATCTGTCAGCATTGATACCC 
15 TCAATTTCCCTAGAGGTTTCTGGCCGTTTTTGTCTCAGAAGCCCTAAGGTCTGGGTGGATAAGTGATGACTGTCATTTGAATCAGG 

ACACTTGCCCTAAAAACCCACCTTCCTGAGTGTCTGTTGAGTACCATCGCACTGAGTGTCAGATACAAGAATGCGTAACCACCAAG 
GACTCAATAGACCGGTCCATCCTTCTCCAGGCCCCGTGATAGTCAGTTTGACTCAAGACAGATCTGAGTTGGATAACATATCTTCC 
ACTTGTATCGACTCCTTGCCTTCTGCATTCTCACATATATCCTTTCTAAGCCAGGTATTAAGAAATTAAAAACTCAAAAAACAAGT 
CCAGTGCTAGTCAGCTTTCCTTTGTTCCTGTGACTTGATGCCTGAGAGAAACAGGCTAAAAGAGAAAGGCTTGTTTGGCAGGTGGT 
2 0 TTGACTCTACCTTGTTCCTGGGCCTGCGGTTACCTCAGAAGGCGCTCACCTCTTTGTGGCCAGGAAACAAAAAAGAGAAGACAAAA 

GGAACTGTCACAAAACACTTCTTTTAATGGCCCACTCCTAGTAACCTACACACTCCAACTAGACTCCACACCAACAAGTTTCTCCC 
AC CTT CAGG CAATACCTT AAACTTCTAAGG AATAAGAGAGTTAATCTGGAT AAGAGGTC AGGA C CC CT ACAAT CC AATC ACCTCCT 
CAAAGCTCTTGGCCCTCCAAGATCAGAAAACAAAAGAAAAGTAGACAATTTTTATAGAGTCAATTTAAGGAACCCTGTAGGCTGAG 
AGCTAAGGACAACATCCACAAAATCACACAGAGGATGAACTACACAGCACAGGATGCTCGCGGGCAGTTGGTCTTATCTCGGGGTC 

2 5 ACTTGCTGGTTCTGCTGTTTTCTGGCTGAATGCGCrTGGGTAGAACACTTTGTCTTTGCCGATCCCACATCAGTCTTCAGAAGAGA 

GCTACTTGATCTCTGATGCTAAGGTGGAGATTTAAATGTCTTTGTTTGTAAAACAATCACATGCTGCTCTCAGCCCAGAGAAAGGA 

GGAAGTCCCATCAAACTTCTTCTCCACACCCTAGATCTTTAGAATCAGGTAGTGTCTTAGTCAGGGTTTCTATTCCTGCACAAACA 

TCATGACCAAGAAGCAAGTTGGGGAGGAAAGGGTTTATTCGGCTTACACTTCCATACTGCTGTTCATCACCAAGGAAGTCAGGACT 

GGAACTCAAGCAGGTCAGAAAGCAGGAGCCGATGCAGAGGCCATGGAGGGATGTTCTTTACTGGCTTGCCTCCTCTGGCTTGCTCA 

3 0 GCCTGCTCTCTTATAGAACCCAAGACTACCAGCCCAGAGATGGTCCCACCCATAAGGGGCCTTTCCCCCTTGATCACTAATTGAGA 

AAATGCCTTAGAGTTGGATCTCATGGAGGCATTTCCTCAACTGAAGCTCCTTTCTCTGTGATAACCCCAGCTGTGTCAAGTTGACA 
CAGAACTAG C CAGTACAGGTAGGTTG ATAACTTG CTTGT AAAGACAACAG AGCACATTGAGG CATACTGGGACATCCT AAGAGTCT 
GCTATATCTGCATCCCAAGCAAGAGTTGCTAAGATTACATTTGCAAATTTGGAGAANNNNNNNNNNNNNNNNNNNNCCACCCCCAC 
CCCTAGTACAC ATCAAGTCCCTTCAG ACAAG ATG C ATCCTCC CCCACTG AGG TCAG AC AAAG CAGTC CATTT AGG AG CACAGG ATC 

3 5 CATAGGCAGGCTGGCTGGTAGGCAGGCAACAGACTAAGAGACAACCTCTACTGTTTTTGGGGAACCAGCATGAAGACCAAGACCAT 

CTGCTACATATGTGCAGAGGGCCTAGGTCAAGTCAGTGGTCACACTCTGATTGGTGATCAGTCTCTGGGAGCTCGTAAGGGTCCAT 

GTTAGTTGACTCTGTTGGTCTTCCTGTAGAGTCCCTGTCCrTTTCAGGTCTCTCGGTTCTTCCCCCAACTTCCCCCAAGCTCCATC 

TATTGTTTGGCTGTGGGTCTCTACATCrCTTTCATCTCTTrTTGGCTGCTAGGTAGATCCTCTCAGAGGACAGTTATGCCAGGTTC 

CTATCTGCAAGCATAACTGAGTATCATrAGTAGTGTCAGGGACTGGTTCTTACCCATGGCCTGGATCTCAATTTGAGACAGTCATT 

4 0 GGTTGGGTATTCCTTCAGTCTCTGCTCTATCTTTGTCACTGCATATCTTGTAGACAGGACACATTTTGGGTCAAAGGTTTTGTGGG 

TGGGTTGCTGTCCTTCTCCCTCCACTGAGAGTCTTGTCTAGCTACAGGAAGTGGCCACTTTAGGATCCATGTTCCCCACTGCTAGG 
AGTTTCAGTTAGAGTCAGCCCCATAGACCTTCTGGAGCCTCTCCCCATCCCAGGTCTCTGGTATGTCCTAGAGATTGTGTCCCCCT 
CCCCCCACCCTTCCTTCTCCCTCTCCTTTGCTCCACTTCCTGTTCGCTCATrTGTGTATTTATGGTTAACTATGTGAGCTCTCCAC 
TTTCTGTTCCTGCTAAGCCTGTGGCTTGCTTCCATGCCTCTCTGTTCACCACGGTGGACTTTTATCCCTTTGGAACTATAAACCCA 
4 5 AATGAACTCCACTCTTCTGTAAGTTCCCTCCGTCATGCTGTTGGATCATAGCAGAACCAAGAGGGCTACATTTCTTTCTTTACTGT 

GTGTGTACACATGTTCACATATGGG T AT ACTC ATTCCTGAGGGATGTG TGGAGG TCAGGAGTG AACAC TTGGGTTATTATTATTTT 
TAAAATATGTGTATGGGTGGTGTGTGTGTGTGTCTGTGTGTGTGTGTGTATGTATGTATGTATGTATGGCATGCCTGGAAACAATG 
AAGCCCAGAGGAGGGCAGTGGATTCCCCTGGGACTGAAGTTAGGATGGTTGTAAGCCACACTGTGGGTCCTGGGAATCAAATCCAG 
GTTCTCTGGAAGAGCAGCCAGAGTTCTTCCTCTTTGGTCTCTGGGATGCCATCTTAAATCCTTTCTCTACCTTACTTTTTGGGGTA 
50 GGGTCTCTCACTATCTCTCCAGCTCACTGCTTCAGTTAGACACACTAGGAAGTAAGCCTCTGGATTGGCCAGTGTTCCTCCTTCAG 

CTTACACAGTAAGTGCTTTCACCCACTGAGCCATTTCCTCAGCTCTCAATTACGATTCTTAATTTTTTTTTTTAAAAAGAATATGT 
GTGTCTTTGTGGGAGTATGCGCATGTGAGTAAAGGTGGTCTTGGAGGTCAGAAGAAGGTACCTCAGCATCTGGAACTGCCACTAAA 
TTTGGTCATGAGCTAATGAAAGTAAATAAAACTTGAGACATGTGATTCATGTAATTTATGTCAAATAGCCCAAAGAGTTGTTTGTG 
AGCTTTAAAACCTGGGG CTGAAAACAT AG CAGAACAGGCC AGGACATG CCCGGGCAGGCCCGTTGTTACATG TCCTG ACTGGCCT A 
55 GTGCCTCCCTATCTCCTGCCCTTCTGACAGTCTGTTGATGTTTAAATGGACCAATCATGTGAAACCGAGCCAATTCCTCCCCCAGC 

CCCACCCCTTTTCTATAAAATCCCCTAGCTTCCAAGGCTCGTGGTCGAAACCACTGTCTCCTGCGTGAGATACGTTTCGAGCCAGA 
GCTCCGCCATTATGGCTCCACCATGTGGTCGACACCTCTGTCTCCTGCGGGAGATATGTGTCAGCCCGGAGCTCCGTCATTAAACT 
ACCTCATGCTTTTACATCAAGATGGTCGTCTGTTCGTGATTCTTGGGTGCATGCCGAACGGAAATTGAGTGGGGGTTTCCCCACTA 
GGTTCTTTCACTACCACGTGTAGGTGCTAGGGACAGAACTCAGGCCCTCTGCAAGAACAGCAAGCATACTGTAGCAACTGAGCCAT 
60 TGCTTCAGTTCCCTCATCTATGTTTTATGTAAACCTTATACATATAACCTTAAAGATTTATTTATATATGAGTACATTCTTCCTGT 

CTTCAGACACACCAGAAGAGGGAATCAGATTCCATTACAGATGGTTGTGAGCCAACATGTAGTTGCTGGGAATTGAACTCAGGACC 
TCTGGAAGAGCAGTCAGTGAGTG CTTTTAACCGC CAAG CCAT CTCT ATTTTTTT AAT ACTTTTT ATT AGAT ATTTTCCTCATTT AC 
ATTTCCAATGCTATCTCAAAAGTCCCCCATACCCTCCTTCCCACTCCTCTACCCACCCACTCCCACTTTTTGGCCCTGGCGTTCCC 
CTGTACTGGGGCATATAAAGTTTGCAAGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGACTGGGCCATCTTTTGATACATGTGCA 

6 5 GCTAGAGTCAAGGGCTCCGGGGTACTGGTTAGTTCATGATGTTGTTCTACCTATAGGGTTGCAGATTCCTTTAGCTCCTTGGGTAC 

TTTCTCTAGCTCCTCCATTGGGGGCCCTGTGATCCATCCAATAGCTGACTGTGAGCATCCACTTCTGTGTTTGCTAGGCCCTGGCC 
TAGTCTCACAAGAGAGAGCTCTATCTGGGTCCTTTCAGCAAAATCTTGCTAGTATATGACATGGTGTCAGCGTTTGGAAGCTGATT 
ATGGGATGGAACCCTGGATATGGCAGGCTCTAGATGGTCCATCCTTTCGTCACAGCTCCAAACTTTGCCTCTGTAACTCCTTCTAT 
GGGTGTTTTGTTCCCAATTCTAAGGAGGGG CAAAGTGG T CTTTGTT CTTCTTGAGTTT CATG CGTTTAGCAAATTGTATCTT ATAT 

7 0 CTTGGGTATCCTAAGTTTCTGGGCTAATATCCACTTATCAGTGAGTACATATCACGTGAGTTCTTTTGTGATTGGGTTACCTCACT 

CAGGATGATACCCTCCAGGTCCATCCATTTGCCTAGGAATTTCATAAACTCATTGTTTTTAATAGCTGAGTAGTACTCCATTGTGT 
AAATGTACCACATTTTCTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTACT 
ATGAACATAGTGGAGCATGTGTCCTTCTTACCGGTTAGAACATCTTCTGGATATATGCCCAGGAGCCATCTCTATTTTTAACATAC 
CTGCATTTAGAGATTTCCATTGGTAACATGATATTGGTGCTCAAAATGCGTTGAATTTGGAAGCATTTTGCATTTCCAGATTGAGA 
7 5 ATGTTCAACGCCTGTTTAGACCTGAAGTCCTGGGATGGTTAGCAATGTCACACAGTGCTTGTTTCCCTTCCAGTACCCTACCTCAG 
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taagatcacctgcagctccgagccagaccttggcagtgacttctaaggttgaaactcagtggttcggcttgttgggggggcaggag 
gaatgtggacagcgtttagtgtggcaacacatcgtactcattagaagccatcagttcactatgaactggctcatacgttaggcatt 
atcaagaccgttgggcctaccagaatgctcttctgacaaagagcagcagatatttgtgacatcacaaggcagtggcagtccacggg 
gcaggagcaaagacagcttcagagaaagggtcttgctgcctaagtgaagacaaggggactgggcctcacctgtccagccagtcacc 
5 tctgtgcggccaatggaggtcaggcttgagttttgaagagatgtctgggccaagtcctgtatcaaacatggtttgggcttatgcta 

tctttatctctgggcctctaattgatctcaaagatacacagacaatacagatggagctgtcaggctctctctcttatgacaaaaga 
tggctttgtggtctcttgagtaaaacatgcccctggcccccatctgtagatctatatacctgtgagggagtaagggtgtggtcata 
tacagctggtctccactcccagtcacaaggccccacttccttctagttcatcttgtcagatagcctagagggcctctgaaatccta 
gtagagtggttatcttcaacatccaagtggcttcagatgaaagcagccgtggcaggttccagaatggtgtcatccagcaaaaatgg 
10 agtaaataaatcatcttaggcgctctcctagtcacatgtgaactaaaagatgagtgaaattgattttaatgacatgctatgaaacc 

tagtatatcaaaaaacataagcaacacagacataatatcctttatgtgtttcacaggttttcaaaatccaatgtgtgttctagact 
tgatgtgtcttggttccaaccaatcacatttcaggtgttcaaagtcacatgtaaatggccaccattctacactacaaatgtttgct 
ccttacaggtagtagtgaagataaacactcctgcctgtagggctacaacttactcctaatgacagagtgcaagatctgacgactaa 
ttcagtctcagcagttaaaaacagaacttcacttcccagagttcttgagtctgaggagacagattaaggcctctggtgagggccta 
15 gcctctgcttccaagatgcactgtcaccgtgtaactgggaagaaatgaacacgacatatacacagggcagagaggacacaataatt 

cccttcccagttccatctgcaaaggccctgccctcatggcattaccacctcagacaagtgtctatcccttaatactatcacactga 
ggactgaagttcaacatgcgagtggaccttcgtggcctctttctccaggggctgctcctagcccaggtctaggctggcgagggttg 
tgaagtatttcccaggcgtactcctgggacttcatctcctacttcctcctttctattccccagtgccttccctatttgctgattga 
atgccaccttacctggggatttaactttgccaaactccctttccctaaccgaatccgggaatctatcttggccttcagggctattg 
2 0 aagacctcaccattctgccaccaagcacctgacttaacctcttgaacatgccctgtatcagtctgttttctgtctctgatcttggc 

cacaattagctttgtccttcagctctaacacacagcacaaggatctggtagaaactctatgctcctttcagtagcaacaaagtcac 
agaccagcataagtgcactacgtggcccaagggcagtaaagaggctttactctttctctgggacaaaaactaaacagcaaggtgtt 
cctgggtatccgattgtgttcatggccctttgctgactgactgatcccatacatttaaacttaagggctaagttttagaaagtatt 
tttacattatgactccaaattagtaattgaaatcacctcccttggcacaaaagcatcctggagtagtgagtggaaaaacctacctg 
25 gaatctgacttctttgagtatagctactcaaactgctgcctaatttaaaaagcctccggatctttagcatatgttaatggctggta 

attaccatgcatatgttaatgacatggaaattactcaatgcttcgggtttgattgatgagtaattttgtcagttttcccaattttt 
cagcctggatgacagacttttagttaacagaattactataacttattagtctgaaactataataatcatctcattaaatgagttac 
atttctttctcacattgccggcatcaggctttgtgaatcacaatttacaggttgtcagtacctttagacagaggctcctccagcct 
aaagcaaacacaaccttcccaaagccttcggtcaatagagaacctcgctctactataccccaaccacttccacaagcatcttttca 
30 tctttttcggagcaaggacgggagtttgctgtttacaaatgtacacagtgatgaacacagcaaatgtggctggacagacaagcatc 

agacctaatacctagaactcaaaccgiaaatgggaaccccagcatacatacatccagtaaatattcagggatatagataacctaca 
aaagtgctctgggaaattcttttctgggttccacggaaaatgcgcacagcctacctcctccactagcctgatcctgctaatcctca 
aagatctaaggaccaaagggtgcgacctggacactcgtgtgcagacattcgggtgtgggtgctgtgtatttgggtgtgtagacaga 
atggggctaaagaaaatccttttccaaccccagtgtgcacttgtgtagaagtgctcaactcaagggagatcatgctgaatcgacag 
35 agctagtcagcgaaggtgatgatggttggacaccttatgatcctagatcaacagcaatggtgaatgtctggggcctaaagcaaacg 

cctcccatcattaaggacatctgaacctgccacggagctgataatgttttattccacttcaattacttcacattttggtcttcctc 
tctgagggggtagggaggtataaaaagctctattgctttaggattctttaacgcaannnnnnnnnnnnnnnnnnnntttctggcaa 
ggtcgctagcaggcttgctcagcttcccacttctcttcaccggtgacataccccgaccagtagtgacccctctgatggacaaagtt 
cggggaatcgggagagctggcgtgggcccttccatgctcctcaagcgccgctcattctggctgttcaacccgagctctggctcctt 
40 cccgccggcgcttgctgttccaggctggcgctccttggctcgccgagggccctgcgccactgagggccgggggcggcccagcaccg 

GGGGG CGGATGG ACTG CGGGCTCCAAAACATCG CACAG GGG G AGGTGG CCG CGGGAG AAGCGGGG ACCG CGTTGGGAGG AGGTCGG 

tgcctgggctgcggggcttgtggggcgttcggagggcccggccacgcccagctctgcgggacggcgcccacgctgcccttcaacac 

CGGCCCCCAGTGGCTGCTCTCACAGAGCCAGGCGTCCTCCTCCGAGTAGCTCTCCGGAGTGCCGCCTTCGGGATCGGAGTCGGGCT 
CCTGAGAACAGGTTGGGGACGGCGGAGGAGTGACAGGGTCACGGAAGTAGGGGAACAAGAGCACGGCGCGCAGCCGCCGCGCGGGA 
4 5 GAGCAGTAGGGCAGCCGGAGGGGCAGCGACATCTGCGGGCCGGGCCAAGCGGGGCTGCGGGGAGGCCGGCCCTGTGCACGCTCACG 

TCCCGCGCGGCGCAGCCACAGCCATGGAGGGACCCGGCTTCGAGTCGTCTCCGGCCTGGGGAAAGTTGGATGGACACTCCACCTGG 
AGTCAAAAGGCGGAATGGAGACCCCGCGAGGCTGATGTCCTCAACAGGGGGCGGGGGAGGGTCAGAAGAACCAGTTTCAGCCGGAG 
CGACCAGAGCAAGCCATTGACACTTCAGTCCCAGGAAGGGTTAACCGCGTCCTGCTGCCTAGGTTTACATGTAAATAGAGAGCCGC 
TGCTCCAAGCGGGCCCGGGCTAGCACTTTTAAGTTTTTGATTGGTTGCCAATGACATCACCACCCGCGCGTTCTAACACACCAAAC 
50 CCACTAGCGGGTCCGAGCCGGCCTCCCTCCCAAGGCGAGGCCTCGCCCCTTTCTCCGCCCTCCTCGGCTTCTTATTGGTCAGAGAC 

•CACTGTGATGTAGCGGGCGGCAGCCTCTGGGTCTTCATTGGCGTATCGCGCCGTCGCTCGGAGGCAACCCCGCCCCCTCCAAAGCT 
TACATTTACG CTGT AGCAAAAGAGAAAGT AACTCTGTGTTG CTG CTGGGG ATCAATG AAGCTGAGT GAATGGGGGCG CACTGCGCG 
AGCGCATAGCTGGAGCGGGCGCCAGATGGTAGAGGGCTACGCTTATTGATGAAGTAAGTGGAAGACATCACGGGTCACTCAGAGCC 
GGAGGGTGGAGGGTTCCGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGTGAGAGAG 
55 AGAGAGACAGAGAGACAGAGAGAGAGAGAGACAGAGACAGTGTCAGAGAGACAGAGACGGACCTACGTCAGGTAAGGAAGATCCTA 

AGGTTTAGTCTTTTGGCTCTGCTTGCCCTGGGATGAAGAGGGGAAATGAGTTTTGGTTTGGTTAAGATGCTTTATGGCAGTTTTCA 
AAGCCCAAGGCTTTGCTCATGATGCTCAGTGGTGGCACGGAATAGGGATGCTACGTGCCCCAGGAGTGGGGAAGGAGCATTCTTTA 
AGCACTTGGTTTTTCTTCAGTCCCTGTTAGTGGTGGAAGGAAGATTAGCGAGAAAGGGGGTAGGGGGTTCGTGCTATTTTTGTGGG 
AGGTTTCCCGGGCCAGACTGGCTTTGGAGCTATCTGCTGCAAGGATGCAGATCTCAGTGCGCTCTGTGCCCGTGTGTGAGCAGCAG 
60 CACAGTGAAGAGGTACCGGTCCCAGCCTGTGTCTCTGGAAAGTCGTTCCCGGGTTCTCCTCCTAGGGAATAGGCTACTAATCCTGG 

ATGTCCCCTTACCAGGT AG CAAAATAGCAAAG ACTTTGACTG CATTCATGTTCCAG CTGGGACACAGTT AAC AGTTT TTGG AATAG 
TACTCGCTCTGAAAAAAAAAATACTACGCAAGGGAGAGGGAAGGAGGGAGGGAGGGGAGGGGAGGGGAGGGAGGGAGGGAGGCAGG 
CAGAAGGTTTGATCCTTTGCTCCCAACCAAAGGTGGGTGAGAGAAACCCGAGTCAGTGGGGATATGCCTACACGGGTGGGGACGTG 
CTCCTGGGTGCGCGTGTGTGGATTTTGCTGGTGACACTTTGGCTCGGTCTCAGAGAACAGTTACGGTCATGAATAGACCGATGATC 
65 CTTGATGTTTTTCCAGTCAGCTCTTAAAGTTCGTTTAGATGAGTGGCTCTTGCTTGGGGTTTGATTTCTCTAGTAGAGGAGTCAGA 

ATTGCTATGTTATAGGGTGGCCTTGTGCCTACCGGGAGGAGGAAAGTGATCCATTGCAGGCACCCTTGGAGGAGGCAAAGGCAGCC 
CCCGTGGGCTCTAGGTCTGAGCTTCCCAATTAGCCTAACTGTGGTAAAGGGACGAGTGAGGTTGCCCTCTTGGAATCCACACTGTT 
TCCAAGAAGAATATCAGTATAGGGTTGAAACATTTTTTACAAAGTTGCCACTCCAGTGGAGATGCAAAGTCTGTCTGTATGACCAG 
ATGAAACACATGCTCTTTTTTGCTTAGGGGCACAGCATAGAGAAGTGTAAGGATGAGTGGGGTCACAGAGGAACGGGCCATGGGTC 
70 AGCCTGGGGTGGGGTTCCTAGATCTGACTCCTTGGAAACTTGGTTTCTGGATAGTTATTCGTAGTGTAAGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGGTAATGGCTTGATTTGATTTGGAAGAGTCTAATGTGAGCTCTGAATAGGATGACGTTGAGCTTT 
TCAAAGGACCCAC C AG AATGG AAAGGAAGATTAG CTCCT AGC CATGG AGGCTG ACTTAGG G AG ACACATT CCTTCTG ATATGCAG A 
AGGTTAACATCCAGCCCCCATGTAAATATAGCTAGCTGCCAAGCATCTCCGTGCATCTCTGTGAGCTCCAACAGTGCTCTTGCTTG 
TCTCTTTGCCTTGGCTCTGGGGAAAGAAATGAAATACAGTACATGCCAGGGTGGACAGATGCATCCATCACAGGTGAAATAGACTT 
75 CTCTGCACAGGAGAGGAGGCTCAGAATAAATCTAAGAGCCTCCCTGTCTGCCTTCACTGTTTTTCAGGCCTCTGTGCCTTTACCTC 
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cactaaggctgaacttggatgcatgtctctaacattatgtgacaggaggtctcttaccgtttctaatgtcaagtctaattttaacc 

TTTG ACTT AG CAT CAGAATGGATGGGG CCC CTCAGGTATG C ATC CTCTCTGAACAG ATCAAAGTG AATTTTAG CCTTTGAT AG T AT 

cacaacctagggcacctagaaggactttgactttgctcagagatatgcagaggtcttcccccggggattggatgagactggctttg 
ttttcatgtgactttatttttttctttcttccccttctttccagactcttgacttcttgaattgccagttttcagcctcctcatgc 
5 ctccatctcctttagacgacagggtagtagtggcactatctaggcctgtccgacctcaggatctcaacctttgtttagactcaagc. 

taccttggctctgccagcccaggtagtggtagccacgctcctgtccttgccaccgccgttgtgaccctcaaggctgcgaatctgac 
gtatatgccctcatccagcggctctgcccgctccctgaattgcggatgcagcagcactagctgctgcactgtggcaacctacgaca 
aggatcatcaggcccagactcaagccattgctgcaggcactgccaccaccgccataggaacctcgaccacctgccctgctaaccag 
atggtcaacaacaatgaaaacacaggctctgtgttaagtccatcgggtggggtgggcagccctgtgtcagggactcccaagcagct 
10 agccagcatcaagatcatctaccccaatgacctggcaaagaagatgaccaaatgcagcaagagtcacctgcccagccagggtcccg 

tcatcatcgattgcaggcctttcatggagtacaacaagagtcacatccaaggagctgtccacattaactgtgccgataagatcagc 
cggcgaaggctgcagcagggcaagatcactgtcttagacttgatttcctgtagggaaggcaaagactctttcaagaggatcttttc 
caaagaaattatagtttatgatgagaataccaatgagccgagccgtgtgacaccatcccagccacttcacatagtcctcgagtccc 
tgaagagagaaggcaaagaacccctggtattgaaaggtaatgactctcccttccctccccacccccaccccccacattccttcctc 
15 aaataatgtcctgatcagctaggtttccctatgagattctcttacaagtggcagccttcttctaaccccaaggcaccatgaaccaa 

aataaaatagcctgtcttcttgtctctacttcgaactttttcttactctcttggtacattaagaaagtccaagtagcaatgaattg 
atataagatctgagtcccagctttgatctggctgccactttgggttgcctatgacattttacttgagatggtttgcaaaaggcact 
ttgtacaaccaagatggtatctcaagccatgccttctctggtagctctgtttcagtcctcgagtgggttggaacttttttgatctc 
tcaaggcctgacaaatgtcgatggatcagaggaagctgcgtctacaggtgccagtactttgtgggagaaactcttgctgtttctca 
20 cctgattgtcttgatgttcttattgcttctagtcatcttcaacaaaggcatgcatctttatcttaaagcctcattgaaagtgtgaa 

ttctccaaatgcatccattcctctgaggaagctgcaggggatagagatgtgaaccgcctacaaccatccttcctggtatcacctga 
caagagttagcttctgtctcttccctagaaggagtcatacatcattttcccctagtgtagaataactgatgactggacaccccccc 
cccccaaaaaaaggaatagatgacccagtcttctctgagcttctaacatacagtgttgtcctgaccatgggcacagtccacttgct 
catctttgtccttttgggctttgagcattactcttctgataatatctacctagtcatgatggagagtgataactatcttcgtttcg 
25 aattttgagccattgtgtgcatggtgggtggggtggggtggggtggagtccagaaaaaataaaggacctgggtagtcatctgtcca 

cctcactgaaatactgactcttttctaaacattgaaacaagaagatcctggaagcagcgaagattttcctattgctttagtactga 
tgtcagatcactgtatggaacaatgctacttaacaatcctcattaaaaaaaaaaaaaagaagaagaagtagatggcttattactat 
aaattattttgtattataattatgttgagtttttaatcaatatcactctttacaggccagacatcatttatagtacttaaataacc 
aactatttaatttatcttcccttggccccatcccttgcccccaccccacgtgaacatcgtcattatctccatnnnnnnnnnnnnnn 

3 0 NNNNNNNNNNNNNN! JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW^ TT 

agcctgttgcacttcccttggtcccatcttgtctttcttttcacagctgagaaaacaccatctacaaatccccacacctgtaacca 
atagctttgtaggcatcttttctgcctcctgaagataggataggtttggtaaaaatcaaccccttttgtctgtgtcatctaagaag 
agtaagcagacaacgtagtttatgatggctctaaactcgaacacagggctgattacgatgcatagatcctatcctagctcttgctg 
tggagcttggtgggtagagggatggcccatcagttgctgagaaatgtctctcttgggcagtgctgaggaagaagaagggattcctg 
35 tactcttctcccataggtacatctgaggatccctgcagcctgggtttgctcatgggagtcagtgtaaagactgcctcagtggggcg 

gggctgctgacctcaccaccaggcgccctgggcagctgcgctgagggctcatcatttcggattggttcgaccctggcggccggctg 
ggaagacgctctggtggtagaggttgggttatttgtagttttcgggggggttgttccttcaactatcttggaatttggttgaaaat 
acatagttcaggagtaaaaggtctggtcgtctactttgttgtcattattaagtggtacctttgtgaggaatggcctaaaatcagga 
tcaagttagggaagagctaaaggagatgggacatggagtcccctgttagcctcttctctgctcagaccagaggttaatgtcagagc 
40 gcccttgaggtagagatgagaggtgcttttctctcaacaagtatggtgtgcagcttctcctaggttcttgagtggatcaagcacac 

catcctgggctggcttctcttctgaggtttattttaggattcaccttgttggtgagctgagattgtatttcagctagtgggggagt 
ggtaccattttggagtgagtgaattttgtagggagcctgtgtctgctggggtggggtgggggtagatggtttgactatatggttgt 

tttgtaaacaccggttgctaccctcccgttccaacttttatgtccctcagtttcaatgccacggtctccatttttggagctgcctg 

4 5 tcgggcccggtggcggctgggttgccattttagttaagcagtgtcaggttgggacgaaactgatcggaggcacagaagcccctggg 

attaagttactgttctaatttatagtccccgccccgctgtgacctaggtctgagacggtgtagtctctggcttgttcttacccact 
gaaggatatagagcaccaggcccttgtttctggtcaacctcctctgagtgagccacatgaatagctctttagagactcagtctttg 
aaaggattgtaacctttcccaaccagtgttgattgttgtgatcatctgtaacttgctctccaacctcaaggctcgacagtccttga 
ccttctaagacgagaggtgctgttctgttgtcacatctgtcctttttcacatcactggggtcagggaacttatttgtcctttatat 
50 atgtgggaagggcatgttttctacaactctttcttggtagccgtggcctttaaaccgttatgatcacaattttcaaagtgaacccc 

tttattcccaaccagattaagtatatgcttcacctattggccttcccttccttgtttttgaaatattttatgtcttatgctatagt 
ctactgtttagagttagtgttatatatttaattgagctgggagtattttacagagtggtgtagacatttttttgtttttttgcccc 

CAAGTTAAACATGTAGTGTCATATACCTGCCCAGGAGTGTTCrcCAAATGTGGAATGCCACTGTTAGTGACTGGGTCTTGAGTCTC 
AGGAGAGGCCTCCCTCCCCTTCCTGGAGACCCTGTTTCAGGGCCTGTCTCTGCCTGTGCAATTGTTATGTCAGAGTCCAGGCCTGT 
55 ACTTGCTGCATGCTCTCACATGCAATGGTAGACTGTCTGCTCTGGGTTTCCAGAGTTCTGCTCTATACCAGAGGCTTTTTGAAGGG 

GTTGTGGG GGT AGGGGTAAG G ATG AAAAAG ACGGTCAGG GAAGTAG CTTTG AAAGGTTG ATG CAGAGGGGAG AAGT CAGG C AAAGG 
AGTGAGATTTACACTAAAAACTTCCCCCTGATCTCCACTGTGCATTTTCGTATTAGAAATACTTTCTATTAAAATATGCAAACATA 
GTTGAACTATTTTCACTGTAAAGACGGCATGAAAGTAAAAATATGTAAGTTCATGTTATATACCCACCCGGAGCTCCCAAACCTTC 
CTCTTAATTCCCGAATAAAGAGCAAATGTGGTCTAACAGTTTCTCTTAATTAAAATAGATTCTGAAATATTCATTAGAAAGCAATA 
60 CCGACTCTCACGACAGCGAATGGCTACGCCAGGAAACTAGAGACCCTGGGAAAGTCTCCTTTGTCTGCTTTCTTCTGGGGGAGTAA 

TATATCCGTCTTTGCTTTGTCTGCTCTTGTAAGACACATCTACACTGCAAACTTATTTTATTCTTGTAACTGTAATTCCAAATAGA 
TCTGTAAGAAAAAGCAGAGAAATGTAGGGAGAACTGCAGATCAGCAGGCCTGAGGACACTGGGTCCCTCCATTCAGTGTCCTTGGG 
CAGGCTGCCTAAGTTTGCCTAAGCCTTTAGTTCTCTGGCTTCCTCACTGGTCACAAGAAGGCGCAGCACTGGTGTTGCACTTGGGA 
TGTTCACTCAGGAATTCAATAAGCGGAGGCTTGCAGAGTGTTCGGCAGAGCACCCTCTCCACCGAGCTCAGCAATATTTCTGTGCA 
65 TTGAAATGTGTCAGTCAAAAGGTAGTTTGTCCTCTTTGCTCCCAGGGGTACAACAACCTCGGTCTAGCTGTGTGCCTGCCTCTGTG 

TGTGTGTGTGTGTTGCTAGGGCCTAAAAATAACTTGATGACTGTTACCTAATTTAAGTAGCATACAGTTGTGCCAAGTAATTGCAA 
AAACATGTTAGGTCAAGGGGCTGAGTAATTTGGGCATACCCTAGAATTATTCATTTGTAGGGGAGCTTAGGAAAATGGGATGATAA 
ATCTGTCCAGCTAATGTCCTGGATAGGATAACAAAAGTCTAAAACTTTTCAACTTTGTCTTCTCTGGCCTCGCTTCGGATTTATTT 
TTGGAAGGAGGATTGTAGTCTGACTATAAAAGGGTAGGTGGAAGGAGGAGGGGTGTGGGCTGCTGCAACCCTGAGTGCCAGAGAGG 
70 AGCTGGAGTGTGAGGGAAGAAGAGGAGCTGATGCTTGCTCATTTGAGTGGGTCCTGAATGCTCCCCCCGAAGGACTACAGGCTTGC 

CTGCCCTCCTTCCTTCATTGCAATCCAAGTGAAAGACAAAGGGACTTGAGCCCGCCCCTTTCCCATCCCTATTCTTACCCCTCTGC 
TCCTCATAGGTAGCTTTTCCATGACACTACAGTGCATATAGCCCCTATGGCTTTGAGATGCTTCGCTGCTTAAACAGAGGGGAAGG 
GCAAATTGGTCTGAACCCAGGACTCTGGATCATTACCAGGTCAGATCTATGAGCCAAACTGGGTTGAAATGAACTGGGATCAGCCA 
GCTGGGTTGTCAAAGATGAGTTCAGGAAACTCTTGACAGTGTGGTGGGTAGTAGTCACGGATTGCAAACCGAGAAACTGACAGGAA 
75 AGCAGTCCTCCTCGTTACATTTCTAAAGCACATTTCTCCAGGAGGCATGAGTCGGGAGAAGGGTGACTGGGTGTTTCCCCGCTTAG 
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TCTGTTTGTGCCAACCCATCAGGTGGTCTGATGAGATCACGAGGGCAGAAGAGGTTCCTGGGCGGAGGCCTCTGTAGCAGGCCGTG 

tttctctatatcttgttggctgtgatcagcagttatctccattctccaagattcctggagagcagtttgagtgtaaattagggcca 

CACGACAGTGCTTAGGCAACTTTATCCACTTTGGTACCAAAfAACTAACTACACACTTAACGATATTCTGTTTGTTTTGAGATGGG 

GGTGACTGTGGAGTTCAGGCCAGCCTGGAACTTGTAACGGTCATCTTTCCTCTGCTGCCAAATTATGGCCAAGTGCTACTACGTCC 

AGCTTAAGGATAGAAATTCTGATCCTCAGAGCGGTCTTCTAATCAATTCTGGAAGGCTGTTGATTCTATGCTGTCACTAGTGGATG 

attgacactctctggnnnnnnnnnnnnnnnnnnnnccaaaagattttgattcatttggtctaaggtacaacctgcacacatgccaa 

GATTTTGAAAAGCTCCCCAAATGATTCTCCTGCACAGTGAAATTGGAAAACCATTGATCTAGTTCGAGCTCGTTATGCAGTTATGG 

AAATGAGGCCTGGAGAGGTTTATGACTAATCCAAGGTCACACGCGTGATTAATTTCAGAGCCTTGGTCCTTTGTGCTAAAATAGGT 

CTTGTTAGGGCTATAGACTGATGTATGTGTGGTACATTATTACCTCAGAGCCTCCCATGTATAGTGTAAGACATGAAATAAAATAA 

TACACGTAGTCATTTTGAATACTAGTACCTTTTTGGTTTTCAGGTTTCTATTCAGAACAACAACAATAAAATAGACTTAAGTCAAA 

GGATTTTGGAAAGCCGTCCCTGATGGTCGAGATTTTACCTAGGTCCTGGAATATGGGCCAACTATTAGCATCGATTTAATCCCATT 

TTCTTAGGAACCTAATATTTTAAGGGAGAGCTAAAAAGTAATGCCAAGGTACATCCAAATAAAGGGTTGGGGAAGGGCTATCTACA 

TGGAAAGTACTTGCTCTGCAGGTGCAAGAGCCTGGGCTTGATCCCCAGAGCCACGAGCTAAAAAAAAAAGACAGTTCAGCATCTCA 

GATGCTAACAGCTCGTTGGCAGGTAGCATCATGGAGTACAAACTGGTGGGTAGAGAGGTTAGACCATAGGTCGCATCACTGCTAAT 

AGTCCCGTCTGTGTGTGGTGTGTGAAGCACTGTGTGAGTCTGGAGACrGTGTTCTGTCAGTGTTTGGTGAGCTTGTGCTTCTTTTC 

ATCCCCCCACCCCCACCCCCACCCCCACCCCCAGCTTGTTTAGAGAATGGCTTATCTTCAGGAGATGTTATTCTGCTAAGTATCTT 

TGTGCCATTTTTCTCTGCTTTCTTTTTCAAGAATGTTTCTAGTTTTCTCGACGTTCACTAAGGGCCTACAGAATTTCTTTCCAGGG 

CTGCAGTAGGCAAAGGAACGATGTATCATTTTGAATGGAAAGGGAAATATCACATGTTCTTTCTGCTTCTGCAGTTGTGGCAGACA 

GGGCCCCCCTGTGTAGCAGAGTGGAACTTTGTCATTTGAGCCTCAACTGTTTGGACATCTTTCTGATAGGAACAAGACCTGTGTTT 

AATTTCACCTCGTGTCCCTTGTGAGGAAATGGGCAAAATGGGCACACGAAGTAAACAGACCACTCAAACGGTGCTTCAGAGACTAG 

GTTTGGGCCTGTTTTGTTTTATCTTTTAATTTTTTAAAAAAAATTTATATTTTAAGGACCATTCTGAGGTATGAGGCTAGGATGAA 

AACAGTTCTCATTGGTTCCAAAGCCTTTGCTCTTTCCCCTATAGGATGAAATTTCTCTGTATGAGTTTCTTTGTGCTGTTGCTGTG 

AGAAGATGCTCCAGCCAGAAGCCAGGAAGGGTTTCTTGGTACTCACAGTTTAAAGGGAAGATGTGGTGGCCAGTGCGTGAGGCAGC 

GGGTTCCATGGTGTCTGCAGCCAGGAAGCAGAGAGAGATGCTTGCTTTCTCGCTTTTCTCCTGGGGCCCAGCCCCACAGGAACGGC 

GATACCCACATTGCATCTTTTCAACTTAACCGAGTCAAGTAATCCTTCACTCGCATGCCTGGACACTTTTATTTCCTTTTGATTTT 

AGGTCCCTTCATAACCCCTCTTTGGTAAATTTCCATTGGCTACATTTACCATATACCATATGTGCTATGTGATCTTACTAATTGAG 

AAAAATTAAAGAGGTGAACAAACAATGAATGGCCATTTATTTTCAAAGCCTCTTGTTGATGGCTGAGCCCCTGCCTTAAAACAAAC 

TTTTATTGTAAAGTAAATGAAGGCACATTTTGCATTCAGCTTGCTAGTGCTTTCTAATCATGAAGGGTTTTTGTTTTTGTTTTCTG 

TAGATGTTTTCATCCAGAACTCAAGAACAAAATCTCCATGTTATGTTTGTTTTCGGAATATATCTATGTCAGATATCATTACTTAA 

CAGTTAGCAAATCTGTATTCCCCTTTCACCGGCAAGACCCGTATTTTATGTAGCTTAAAGAAAAGGAAGGGTGATTTGTCCTTGCA 

TAGGAAATCCGCTGTGCCTGCTTGAAACTTACACAGGAGAGAAAGGCAGTGCCCTCTCAAGTCTTTGCTACCCTTCCCACTGCTGT 

GCTGAAATTCCCAGTGGAAAGCAGGCTAAGGGAAGAAGGTTTTATTCTGGCTTAGGGTTTGATGGGGAAAGCCCATCATGTTGAGC 

AAGGCCATGAGGACGCTTACTCTTGTCTGGGCTCACCAGACTTTCTCCCTCrTTAACTTGGAGTGGACCTCCAGCCTATGAGGCAG 

GACCCTTACAACTTTTTGCAGCATTCTTATAGACACATCAGAGGTATGACTCCTACTGAGTTTCAATCCAGTCAAGTTGACAAGAT 

GAGAGACCCTACCATAGGTCTGTCTCTTGTCAGCTGGGCATCCAAACACATCCCTAGCAAACCATCAGTCCATGTTCTGCCCTGGT 

AAAGTAAAAGTGCCTTTACAAAGAGAAAGTTGGTGTAGATTCAATACATTATCTGACTTCTTTAATGTTTTATTTTTGACAAAAGC 

CGCCTCACAGCCCCACCCCAGTCTTGAATTTCATGGAAAAACAAACCGAGTCCAGCTGTTCTTTGTGTTTCCAGAAAGGCTTTGCT 

TCTTGTCTTACCCAGGGAGTAGAATCCCACTGGGTATCTGCTGCCCACTCCTAATATCAAGTATGTAGAAGAAACACACCTGATCC 

AGGGATGGTGTCAGGCCCATGTGACTTTACCTTGTGTCTGAAGTAAGCACTGTGAGGGGTAGGACACTGCTGCCCAGATCAATACC 

TTCTATTTTATTCATTCCATGGAAGGAATCATTTCACACCCTTTGAATCATGGCCCTGAGCTCCACTACCAACCACTGCACTAAAT 

AGTACCAGATGTTGCTACTGGAAAGAGAGAAGAAGAAAAAAAAAATCAGATGGGAGGAGGGGCCAGGAGGTGTGGGGGCGAGGGGG 

GTGGCAGGAGGGAGGCAGCAGGAGGAGCGCAGTCGTAACCTGGGGATCAGGTGACAGCTGCAGACTCCACCCTCAGGCAAGGGTTC 

AGTTCCAGACTGCTTTCACrGGrTCCCTCTTGAAACCGAGAGCAGACTTCATGGAGGACAGTGACTGAAGAAAAACGGACCATTTT 

CAATGTGATATTTTAATGCACCATTCCAGTCGTTGACTTCAGGAAAAAAAAAAAAAAAAAAAAGAGCAGGAAAGCCCAGGGGTGGG 
ATGTGTGCTTGTTGAAGGAGCACCTGGCCCAGTAGCGGAGGACCCAGAAGATGGGCAGACATAAAAACTGATCTTTTGATTTCAAG 
TCTAAGCACCTTTCAGGCTGATCACATTGCTATTTAAAGATGGGCCTTGGGTCTCCTTGATGAGTGCATTGTCCTGGAGGTGCATC 
CCATTAAATACAACTTCCCTTCCCCCAAGTCCTTGGCTGTCTTCAAGTGAAAATTCCATTGGTTTTTAAGAAGAGTGTCCTGCTCT 
GTCCTTAAAGCTGACTTTGCAAGTGATCTTAACCCCGGGTTGTGTCTCAGACTCTGGAAACTTTAACGTATGTATAATGTGTCAGA 
AGTTTTGGGTTTTCTGACTGTTTTGTTTTTAGTTTAATTCAATTAGAGAAACCTTTGAAAATGGTGATGTTATTTCTGGTATTTAG 
GAAGCATTTCCGTACTGTCAGTGTCTTGTGTCATCAGAATACCGGTGGCTTAGAATCAGAGATTCAGGCCTTTGGCCTGGTACACG 
GTGAACCCGGGCATCTTATGATGGAGCTTGTTGTTAGTATATATTTAAATGTCTGGAACCTTAATAGTAGAGAGGTAGAGGTGTTA 
TGTATTAATCTATCCCACTCTCCGTAGTGGGAGCTAGATGCAGGAGAAGAAAGGCAGGTGTAAATCTAGGAAGAGTGAGTCAGCAG 
AAGATGTGCTTGGTCCCGGTGACTCCATCCATGAGTGCTCACATCTCTGGCTTTTGCAGTCTAGTTAGTGGGGATTGGGATGTTAA 
TTACACATTTCCCATCCTTCCTGGCTGTCTCGTAGGCCTTCGTTTTGCTTTGAGAAATGGAATCCTCTGAGACAAGCCCACAGACC 
CACCATCGGTCTGTTGCCTGGTTGCTGGGTTTTGACCTCTCCTTTCCTGTTCTGTCTGGCCTGAGATACTGCGAGGGGTTGGAGGG 
GGTAGGTAGTTAAGTGACCTCAGGAGCCTGTTATAGGGAGTAGCATGCTCTTAGGCAGGATCAGGTACCCAGTTTCACCTATTGGA 
AATTCGGAAACTCAAAAGCCTAAGGTATCGCCTCACCCCAAACATCTCAGGTCCCTCTCCTCCCTTCTCTCCCCTTCACTCTCCCT 
CCCCCACTCCAAGTCTTCTTTTTTCCATTCTCTGTCTTTTTGACAGGGTTTCATGTGGCCCAGGCTGGCCTTGAATTCAGTTACTG 
AGGATGTCCTTGTGTTTCGACGACGTCCTGTCTACCGAGGCCCCAGTCATGCACCACCACACCACACCCTCCTGGGCTGTTTGGTG 
AATCTGTGATTCTGCCTTGCCTTATAACATACTCGTCCTTCCTATTATAAATAGACTTTTTCTCTTAGAGGAAGTGGACGTTGGTC 
ACT CGGAGACAAGATTCCAGGGCGGATTGATG ACTTGGAATTTTG ATCTTGT CAT TTCAACAC TTGG AC AAG GG AACTTTGCTGTG 
CCTCAGTTCCCCCAGCTGTGAGAATGGAGATAATGACGATGTTCACGTGGGGTGGGGGCAAGGGATGGGGCCAAGGGAAGATAAAT 
TAAATAGTTGCTTATTTAAGTACTATAAATGATGTCTGGCCTGTAAAGAGTGATATTGATTAAAAACTCAACATAATTATAATACA 

ATCTGACATCAGTACTAAAGCAATAGGAAAATCTTCGCTGCTTCCAGGATCTTCTTGTTTCAATGTTTAGAAAAGAGTCAGTATTT 

CAGTGAGGTGGACAGATGACTACCCAGGTCCTTTATTTTTTCTGGATTGGTGCTATGTTGGAAAAAAAAATACATGCAATTCCTCT 

CAAAGAAAACTGCAGAAAATTGAGTGCTAGTAAAAGCTGTTAATATACACTTACTGTTAGAACATGAAGAACATTTCACAATGGAA 

AAAAAAAAAAGATGTACGAGCCCTGCCCTGCCCACCCTGGTTTCACTTTTACATAACCTCTCCATCCCTTACCCATATATGTGCAT 

GCTTTGCAGAGTCTCATATAGAAACTTGAGCTGATTTTCACTTTGTGCTGCAGGGTCGGTCCCTTGCTTCCTGCATGGTTATTACA 

GATTTTCTTCTTCAATGCTGTCATTTGTCTAGTGGCCACATTCTGCTCAACCGACGACCTCCTAATGGACATTACACTTGCACCCA 

GGATCTTAAACCCGAGCAAGGTGTGGGGGGGTCCCTGCTTCAGAAACCACTCAGTCTTCCTCTGACCCCCTTTAGAAGAATGAATG 

CTGGCTGTCAGCCCGTTGGGAGTTATCTTTTCTGTTGTCCTAATTCACTTTCACTTTTTAGATCCTGCTGCCAATCAAAGTCCTCA 

GAGTTAAGGGAAGTCCCTGTCCTTGACCCACTGCGCCTTGGCTCTGACCTGTGTGTGTGCGTGCTATATATGTCATTCGATACATG 

GGCTGTGATCCTGGGTTTGTTCTTTGGTTGGGGCACGATGAGGCAGTTTGGAAACTCCAAGCAGCCAGATATTCTATGGAACTAGA 
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AGATTAGCCAGGGCTACAAACAATCCACTCTCTGAATCACTCACAGTATTACATTGTTGATAAAAATATATTATTACCTTTGGGGC 
GTGTGTGTGTGTGATGTGTATGTGATATATATATAATATATAACAGCACCAGTGTGGAGGTCAGAATTCAACCTGTGAGACCCTGT 
TCTCACTTTCCACCATGTGGCTCTCAGGATCTCACGTTGCTGAGCTTGGCAGCAAATAACCTTTGCCTTCTGTGATATCTCACTGG 
CCTTGATAAAACACACTAAAACATCAGTACCAACAGAAAAAAGCTAGACCCTGTAAGATGCTAAGTATATACATTTATTTCCCCCA 
5 TGTCCCATTTTTAGGTCCACTAAGGTCCCCAAAATCTTTAAGCAAACTCAGAAACACAGGGCCATGATATAATCAGAATGGGAAGA 

ACTCCCACCAGTCCTTTCCTGCAAAGGTAAAACACCCTTTAAATAGGAGTTAATTCTCTAGCAGATAACTAGCTTGTCTTCCTTGA 
TAAAGTACATATTGGGTTGAAATTATTATAATTAATTTTGCATGTCATATAAAAGTCCACTATGCCTGCGCTTATTCCATGGATCT 
CTTTATTCTTAGCCAAGGGAGAGCTAGACGCCCAGTCCACTGTGGTGAGCTTTCGTGGAACTAGGGAGATGCCCAGATGATGATGC 
CTGGCAGGCTCCCCACAAGTAGGGGATGTGACTGTGAAGTACCACCATCAACGGGCATTGAGCTTTCAGATTGATGAGGGTGTGTG 
10 TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGATAAAGACCAAAAGCCAACATTGCATGTCTATCTGTACTCTCCTATAGTT 

TTATACATGTAAGTATGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl'^^ 

nnnnnknnnnnnnniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNN>rNNNNNNNNNNNNNNNNNNNNNNN^ 

j,n^NNN>WNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNtn^NNNNNNNNl^^ CTTG CATTTG ACTACTGG 

15 GCGGTCTCCCCAGCCCACCTTCCACATCTTCTATAAAACGTTTGGAAAACGTTCTGAGGCCTGAGAACCAGATGCTCCAAAGTTGT 

CCAAATCATGACCTTGACATTCATCTCCGAGGGACCTCTGCTTTCCTGGTTCTCAGTGAACAGCTTTTCCACACTGTGGAGTGGGA 
TTCCTGGCTGGCTGGGACTGACTGGTGGTGGCTGGTGGCTCTGACATTAACCCTTGAGGTCCATGGACATCATTTTGTGACTCAGC 
AGGTCCCAGCTCCTTCCTTCCTTCAGCTTTTCTTCCTTACCTTCCCAGAGCTCTTCAGAGCTCTCAAATCTTTCAGATCTGGCCAC 
ATGGTG TCTTCCAGGGGTCTTTGC CCAT CAAAAGCCAT TATCCGTG GTGG CTTTGTTTTGTTAAGGAT TG CAGTGTGTG CTG ATG T 
20 GATGTACAAACTTGGGAACAGAACTCTTGTCAGATAATGGGGTGGAGTGTTCTTTTCTGGAGAAAAGTGGCTATTTCATCTATGGG 

GAGACAGCTCACTTTCTGGTGCAATGCAGCTTGTAGAACCATCATTTTCTGTTACTGGTTGCTAACTCTGTCCATGTGAACACATG 

cttgcacatacaaacacatgctcctttctgttaacatggccagatagtaatgactttggcactcagcagggactccttgaatgggg 

ACATCACCTTT ACCTGAGCTG TTGTCTCCTGGTAGCT ATGCCCTG C CTGATT CTGGTCGCT AGAG CT AGTTGAAG CAG CTCTGAAT 
CATACTTATCAGATTTCAG AAACCCTTCTTGGGTTG CAGTGTGAAAG ACT CAGCTGCATGTTG AAACCATAATTT GGTC AAAT ATG 
25 TTATTAGTGTTAATTTTGGCCTGTTTCCCTTTACATTTCAGGGTAGTGACTAGAAAAAATAGTCTTGCCATGTAGTATCCTGCTGA 

CATTTCTATCCAGTG AGGCCAAT CTTTGTATAATGAT AAGTT ATCATTT CTTTCTAAGATG AG AAAAT AGAGGCTG AGAGTGG TT C 
ACAGAATCACTTGGAGTCACACCGAAGTCGCCTGAAGTCTAGGCTGACTCCCAGGTCCACAACATTTATGGCTATGGACTTGTAAA 

AGCTGCTCCTGCAGAGCCCCTTGGCTCACACCTGAGTTTATGTTAATGAGATGACTCAGGGGACAAGCTGGTCATCTATCAGAAGG 
30 GCCAGCCCTGTGACTGGCCCGGAAGCTTGGAATGTAGCCAGCCTCCGCAGAAGAGGCAAGCTGGACTGAGGATTAAGTTCAGACAC 

GGGGCTGATGATGAATCAAGTCCAGTTGCACCTAGTGAAACATGATCCTGAAGAACACAGAAGCCTGGCCCTCGAAGCTCAGGCAG 
GCATCCTCCTTGCACACAGGGACATGCCAGCAGGGTAAATAGAGTGTCTTCATTTCACACGACTGAACAGAGAAGTGCACGGTGTG 
GAATACTAGGGCCTACGTTGTGCAGCTTTCATTTTGCTGGCCCTGGCTTGCATCCTTTATAGTGAAGCCATTAATTAGCACAAACA 
AAAGTGCTTTCCTGAGTTCAGCGAATCATCCTAGTGGATTCTTGAACCCCGGGTATTATGGGGAAGCAAAGAACTAGTGACAATTT 
35 AGTCAGAGGTGTCAGAGGCCTGAGAGACACCACACTTACAACTGGCAGTGAGGCCAACGCTGTTGGGGATTGTGGTGGCTTTCTGT 

AAGAGTCAATCTTGGAGTCGCTGTCAGAGCTGTGTCAGAGCTGCATTGCAGTATTCTGAGATGAAAGCACCCAGTGTCTGCTTGAA 
GGCCCTGGTGGTGAGAGAACACCGTAGCACTTGGTAAGATAGCAAGACTTGTTTCCCTAACCCCATTTCCTTGGAGACAAGAGGCA 
GCCTTCACTCTAGTCTTACAAAATGATGTGGTCTTGGGAAGACTGCTTTAGACTGCAAGGCTTCCAGGTCAGCAGGAAGACCTGTG 
ATATTTCTAGGCCCAAGACCTTCCCACCTTTGGAGGCCCCCTCTATTTCAACTCCTAGGTGTCACCTGAGGGGGTGTGGTGGCCCA 
40 ACATGCTGGCCTCTTTCTTACAAGAAATTCTTGAATATTGATGTTGAGATTTTGTTCCAGTAAGGAAAGCACTGTGTGGGAAAACC 

CTAAGTAAGGGATTTGCATTACTTGGTCATTTGCATTGTTAGGATTCATACTTGTGGCGTGTCTCACTTTGTTTCAAAAATATGGT 
GTCATATCCAACAGCGCCTTTTCTGTGGACACCCCTGTTTGGATATTTTAGCCATGGTCTTGTATGGTTATTTTTGGTCTATTTTG 
TTTTGCTTTCTCCTTCCTGGCTTAAAATAGACAAGGTCCCCCCACCCCCACCCCCACCTCCAAGGCCATTAGTTTTTAGCTTTGCT 
CAGACTAGTCCAGTCCAGCAAAGCCTTCTTAGGTCACCAAGCTCCTAGAAAGTTTGACTCCTCAAGGCACGTGATAGGGCCACCCT 
45 GGAAAATGGGTTTCTAAGAAAAGAAAACTGTCATTACTTGGTGGGAGGGGTTCTACAAGAAACGGGAATGAAGCAAAGAGTATGAA 

GAGTTGTGAAATCTCCTGAAATCTGTTTAACCTGGTCTGGCCCTGGGCTCTCTGCACTCTGTCACCAACGCAGGCTTGCTTATTAG 
AAGTTTAATGGTGGCGATAGTCCAGCCAAATAACTGACAGTAGCTTTCACTGAGGGTGTCAAGCAGCTCCCTGCCCCCTCAGTAAG 
GGTGAGGATGGAATGTCAGCCTCAGTTTCTAAAAGAGATAGAACAGATGCTTAGAACTGACTGCCCTAGAGTTGGGTGCTCCCTTC 
CCCTGAGGTACTTCCAAATGTTTGCCTGTGGACTACAGGGTTCAGAGTACACCTTTCAAGACATAAGTATGTGCTACAGCCCTGTG 
50 AGAGAGCGAAGGATGTAAGAATCCCCTTCAGGAGAGAGGAAACTCTCGCCATTTAAGTCAAAACTATTAGGGGATAATCCCGGTGT 

CTTATTTACTTTTATTTTTGTGTGTATGTGTGTGTCTATATATGTCCACTTGTACATGCCTGCTCTTGGCTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTTCCTGTGCTTACCTGGTATATATCCAGCGAGCCCCTTGGATTCTCCTGTTTCTGCCTCCCAAGGA 
TGGCTGGATTCTTCTGTGGGCATTGGATCTGAACTCACACTCTCATACTTACCCACTGAGTAAGCATTTTACCCATTGAGCTGTCT 
CTCCACTTCTTTGATAATGTGAGTTTAAGTGACCTGAAATGTAAATAACTAGCCTGCCAGTTCAGAGTTAATAAGACAAATAAGAG 
55 GGACTCGAGAATGCCTGATTGTAGAGCTGGTATTGTGGGAGAAACAGAGCCACTGGGTCAGTGAAGACCCTGTCCAAAGTATCTGT 

GATTGTTGATCCTATTTAGATGGAAGGGCTGCTGCCAGGTCTAAGGGCCAAACCAGACCTTTCTTAGGCATATGCCTGGGACAGAG 
CTCTCTATCCCACTGTGAGCACTTCTTGAATGCATGCTGACCTGAATTCAGGCAGGGCCTGTTTCCAGACCTCTCTCCGCCTGGGT 
GTCCCTCTT GACCATTTTTCCTCACAACTCTTTTT CATTC ACTTCTGTC AACATTGCT CATAAGGGAAGTAC AGAGATGGG AGC AT 
GTGAGAGGAGGGACAGGCTAGAGGCCGCCAAATGTGACAGATCTTATTCTCAACCTCACCTATGGGCCTATTTGTCACATGTAAGG 
60 TCCAGCAACTGTTCTTTGCCTCTTCCTCAGCCTGGTACCAGCAGAGTTCATCTTCCCTGCACCAGCTTCCATGAGCTGTGACCCGT 

GGTGTCATCCAGGCGAGTCTCCCAGTGTTCTCAGAACATTCTGGCATTGATACTTCGCTACAGTTTTTTCTAATGTTTCCTCGTCC 
TCATCCCTTCTTTTTCTCTCCAATTAGATTTATCTTTGGGGACTATTTTTAATCTCCCAAATCCCTACCATAATGCGGAACAACAC 
ATAATTAATGGCTCTTTCTGGCTCATTCTGATGTTCATCTCATCTAAAAATATTTAACGAGCACTTGCTATTCAGAGCAGACGGTA 
CAGCCTGAATGAATACAATTTCTCTGAATAACTCATTTAGTAGTGGTTCATTTAATTATTGTATCAACTCTGCTGCCCATTGATGC 
65 TCTACTTTACCCAGAAGTAAACTAGGATCTAAAGATGCCAAACAACCTTCCGGAGCCTGTACCGCAGAGGCGCAGGGCAGCCTGCC 

ATTAGGTGTTTTCCTCATTTACATTTCAATGGCTATCCCCAAAAATCCCCCATACCCTCCCCCCCCTCCCTTAACCACCCACTCCC 
ACTTTTTGACCCTGGCGTTCCCCTGTCCTGGGGCATATAAAGTTTGCAAGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGACTAG 
GCCATCTTTTGATACATATGCAGCTAGAGTCAAGAGCTCTGGGGTACTGGGTAGTTCATAATGTTGTTCCACCTATAGGGTTGCAG 
70 ATCCCTTTAGCTCCTTGGGTACTTTCTCTAGCTCCATTGGGGGCCCTGTGATCCATCCAATAGCTGACTGTGAGCATCCACTTCTG 

TGTTTGCTAGGCCCCGGCATAGTCTCACAAGAGTCAGCTATATCTAGGTCCTTTCAGCAAAATCTTGCTAGTGTATGCAATGGTGT 
CAGCGTTTGGAAGCTGATTATGGAATGGATCCCTGGATATGGTCCATCCTTTTGTCACAGCTCCATACTTTGTCTCTGTAACTCCT 
TCCATGGGTGTTTTGTTCCCATTTCTAAGGAGGGGCAAAGTGGTCTTCGTTCTTCTTGAGTTTCATGCGTTTAGCAAATTGTATCT 
TATATCTTGGGTATCCTAAGTTTCTGGGCTAATATCCACTTATCAGTGAGTACATATTGTGTGAGTTCCTTTGTGATTGGGTTACC 
75 TCACTCAGGATGATGCCCTCCAGGTCCATCCATTTGGCTAGGAATTTCATAAATTCATTCTTTTTAATAGCTGAGTAGTACTCCAT 
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TGTGTAAATGTACCACATCTTCTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGG 
CTGCTATGAACATAGTGGAGCATGTGTCCTTCTTACTGGTTGGAACATCTTCTGGATATATGCCCAGAAGAGGTATTGCGGGATCC 
TCTGGTAGTACTATGTCCAATTTTCTGAGGAACCGTCAGACfGATTTCCAGAGTGGTTGTACAAGCTTGCAATCCCACCAACAATG 
GAGGAGTGTTCCTCTTTTTCCACATCCTCTGGACTCCATTTTTTAGCAATAATAAAAAACTAAGGATGACATTGATGATTTCGGAT 
AGTGGCAGATGTTCTGATATGTGGTCAAGGAGTTAGCTGAGAGAATACTCATAATATCAGGAAGAGCCCTTCTGGGAGACCACAGT 
CACTGAGCCCTGCGTGCTGTCTGCTCTGCAATGGTTAGGATAGGATGGAATGTGGCCCTCAAGTGTCTATGTTTTGGAAACGATGT 
TTTCCCGACATGGTGATACTGCAAAGTTTGATACCTCATAGGAGGTCAACTTGTCACTGTCCCTGGTAGAGCATGAGACTGGTTTT 
GTGGAAACCTGACAGCAGAGTTGTT ATTT AAAAAAAAAATGATG AG AAAAGAAGTGGGTAG TCCAGCC CAGCTGTTACCCTGGTTT 
TCTGTCCCCCCTATTTCCCATCCCAGCTGTGATGCCACCTGTGATGATGTGACACAGCCAAGGTGACCTTCACCAAAGTTAGCACC 
ATACTGTAAGAGCTTTAGTCTCTGAAACTAGGAAGTAAACAAATCTGTCTTTGTATCCCGCCTCAATTACTTTGTAATGGGAACGG 
AAACAGATTCCTGCACCCTCCCCATATAGAATAATCCTGTGGAGGTTTCTTCTACTCCTTGAATAGTTCCTCAGCTGACAGCAGCA 
GCATGTCCTAACATTTCACTTGGAAATCATGTAAGATTCTCCCAGGCCAAAGGCTCAAATGCAGCAGAACTCCCAACTCCTGGTAC 
TGGTTGCAAGTCCCAGGGTGTCACTGCACTTCTGACCAACTAGCTGGCAATAAAAGTTCTAGAACTCATTCTCTAGATTTGATTAA 
TTTGCCATGACAGCTCACAGAAATTGGAGAAACATTTAGTGAATTTGCTTAATATAAAGGATATTATAAAGCGTGCACATGAACAG 
GCAGACAGCAGAGCCATGTAAGACGATGTGCAGGTCTTGTGTCATATGTAGGCATGCTATCCCTCCAGTCACTTCCACATGGCCCA 

gccatctggaaactcaccaaaccttgttcttttgagtttctatggtgttttcattaagtctgaatgattgatgacatttttggcca 

TAGGTGAGCAATTCACTTTCATCTTCTCTAGATCAAGATTGAGGGCTAGAGCCGAAATTCCCTAGCCTCTAACCCTGCTTTCTACT 

ttctggtatcacttccatctggaaggtgttaagggctcccagactgccactcaccttgttggcatacaaacagtcactcttatctc 

tttggagattgccagggtcatctgggtgtgcgttgcttagtatcacagtatcacactgagggaatgacttgaaagagtggttaaac 

acagagagccttggaatagatcattgatgtctcacaccttaccaacggactgttcttgctgtgactcacctctgtctgctttgtgt 

tgtagtagggctttgttgagcttaaggagtgctcgaggggtggggtcaggagggaagaatgaaagaattaaccaatgagcttgcat 

ccaagaggttggcaataaatgtcataagcaagaagccgagtccctttagtgtggaaagaagagctactctgtgattccctgccctc 

aggaggtcttccccccgctgtaccatgttggatatggccttcagggaatgtgcctaggaagtccgacggtgccagaggtggagtgc 

aaacagggtcaggtttctgttcttccctcctgggctgcagggatggttactgggatggttctccagtaaccttgagcttatgttta 

taatctatgatcccactccagaccagcaggctgtattggttggaccataatgtggtctaccagatggggacacctcagcttttgac 

ccgttactatatcctggcactacaacaaccacctccagaggtttccagaccctttctcctatctcttcgtgggaatggagaccatg 

cctggtttcagtttgaccttgcagagctcagccattgcgggtgatttgactttggcatgtggctgcagaggcagctcctgccttcc 

cttccaggcagttgatggttaatatacttatcgttgctaactattcttgccaaatatagacttatagctctgacttacagaagtca 

gaagtagaagctgttgcgatatattttttgcggactgaaaacattggctaaagaaagcattccaaattgtgataggagcagtggcg 

cttctcccatctcgcttcctgaattccccaggccaaagccctttgacctgcagatcattacaaaatccatggctgtaaacgctgtt 

gtttgagtgtggggtttccttcaaaacaagttgagtggcttacggatttgactggccagttctgttcatcaccattaggcatgggt 

cccaaccccagtctccattgtaaccctcgtcttttcctcccctctcctgaccatagatgacttttttgtttgtttgtttgtttttt 

tgtttttttttttttgtttttgagacagggtttttctgtatagccctggctgtcctggaactcactttgtagaccagactggcctc 

gaactcagaaatccgactgcctctgccttccaagtgctgggattaaaggtgtcaccaccgcccggcccatagatgacttctgatga 

ctttctctgaatataatttccagtgggaatgcttcatggtagaagaatgtagtcttttgaagcttgcccttgatgtttctagagat 

ttattggattttacttaaatcccattgggaaacatattttcgctgtgaagttgtgatgtgtttaatttggggtataagataaatat 

ggtcctggggtggagggatacatggatagtgaagtaagtttttcttttgtgccatgcgctggtttaatgagtagctttatctgttt 

GCTTAGCTATGTTTGATTATTTAGGCTTCTTCTGCCrGAAAAGTAAAGAATATTTGCCCTGCCTTCAGAGAATTAAATGAGCAGCA 

TAGAGTATGTGGCTCACTCTTGGGAAAAATATGACTrrGTTTAATAGCACTACACTATTAACATTCTTCCTCTTCAGCTTTGCAGT 

GCCATCTCAGTGTGTCCCCCCATCCCTTCCCCTCTTGATTAACCAGAGAATGTAGGGTTTCCCAAACACACAAAAGGTCTCCAAGG 

AAAACAGTTCTTGGCTCAGAAAGATACCTCAGGGTGAGCrTGAGCCAGGTCTTGTCCATAATGAGGTTGAGGGATTCTTCTGAGAA 

AGGATAACTTTTGTGAGTGCTGCCGGCGAAGAGAAGGTTCTACATGCTTGCTTCTTATGGCTTGCCTGGTGGGTTAGGCAGCCTCC 

CACCCCCACTACCATCTCAACCTTGGACCATATCTGGCTTGACTATAAGGTAATGATATCCTTAGGTTGGCTCTCAGGAGCCTTGT 

CTTAGGTAGCCCACAAGTTCTGGCATGACTCTTGAATAGCAGATATTCTAATATACAGACACTTATATGGAGAGAGTTAAACTGAG 

aaataaaatgtaaagtggctctatattagcttgcttgggttacgtattagtcagttttctgttgtgataacaaaagtcagtgctgg 

ATACTTTATAAAGAAAATATTGGTTGCTTTCGTGGTTTTAGAAGTCAGGAGTGTGAGATCGAGTGCCTCTCTCTGTTGGGCCTCTG 

GTGAGGGCTTTGCCATGGATTACGTGGATAATATTTCAGCTGTGGAAGTATGTGCCAAAGAGATCAGATGTCAAGAGTGGAATCCA 

GAGACACTCAGGGCCTAGACCTGCTCTCATTGGTACTCACATGGGTCATATAAGAAATGTGTTCACCCCTTCCAAGCCCAGCACCT 

gttgaccttacgatctcccactatgccccacctgttaaaggttctaacatctgtcaacatcaccaccctacaaggctcttagtatt 

tgaacttttgattccttgctcaaagaacatccaaaccacagcacgttgctataacaaaacaccccaggctgggtaacttaagcaac 

aggaactagctctcccacagctaaagggcccaaactgtaagacttgtaagattggagtagccagaacgtaactgtccttttacctt 

ctctcacccgctccttcacccaacctatttcttgttgtttgtgcggatggcaggcacgcacatgtcacaatataatgtccatgtca 

gaataggggaaaggggtgaagcaggaggcagaagccagctgcaggtgcatgggaaggagcccggggctgctcccccttggaatcac 

actgatttgtgcaaagcctaagccggttcctggcacgggactcaaagatcttacagtttgaatccggttcacataaaagtcataag 

cacgagaaagcaggcccagagcgctttaattgtcatcgttgtggaaagttacatgactgtcatcagctgttgcttctggcagtgct 

ttctggactaatgtaaataaatgagctaacaggtttaaagaagcagcctgtatttacatacttgtgaagtagcctcaaacaatcag 

tctgtgctattcaaacacacacacaaacacacacacacacacacacacacgcacgcacacacacgcacacacacacacacacacac 

acacacacacacacacacacacacacacacacacacgaaatgtgtggcttcctcaatgcaggctcctcatgaaggcctgaagtctg 

aaggttatgatgagtagtgtgagtagtggaagccctgcttttccccttcatggggttttgacctgagtctgcctttttgatgagaa 

caggctctcctcagcaggctgaagtttaatcttcagccatttctatagcacttctttaaggcatggacttgggagagccccggact 

gcttcagaggaggggagagtgaagtggcaggggcagaaaggaatcccacaccctctgataaaacactccagagtcaccatgtcttg 

gaagtcttccaaaggaagctagattttcattttttttaaaaaaatcataaggtccttttgactcagtttgacattttgtagataaa 

tatttaggcaagcatattttgggtgtgtgtgtatatgtagctctgtatgtgtgtgtgtgtgaaggtcaaaggttgacattttgaac 

attttgtgtctgattcaattactccacattactgagacagggtctcttgctgaacctgacgctcaccaacttagctctctgtttgc 

tagccagggaactctggggaccctcctgtctctgtctgcccagtgctgggacttggggcatccagccatgtttcttacatgggtcc 

tagggaatccaaactcaggccctcatgcttgcagagtaaggactgtgtagtgaccaagccatcactcaacaccccaggcatgattg 

tttaaaagcacattcctctggagggtactaatgatgctatcaaaggaaacagctgaagaatcatgaacaaaacataagcaactggc 

cctctaactgctcgtggatgagtccattgcaccacagatttagaaagaagcctcttactaagggcacaaggaaatcaggagggagc 

agttactggtttggagtctctcagtgccttcatagtctgggatagcttctttccagaaggctaggttttgtttgtttttcaacaca 

cagcatgattcaggcagaggagtggtaggcaccaggagggaagcagaaatacccatgcttagaagattgtgcagaggtgtctactt 

cctgtaagcatctatggcctgtcatattcttttgtccaacacaagaatccaaaaaaaagattcaatgagttccaaattcaagcaaa 

ttctggtataggtttaccagatttttctccctttacctctctaaatgttatgaaatccaactgagtcagattcatgaacacaaaga 

agagaaatgacctttagaccgaggtccaaagatagtttgtgatgggttttgtttttctttctgaaataggatttcatgtagcttag 

gctggcctagacctttctatataactgaggctggctttgaagtcttgatcctcctacctccaggctccccattgtgagggcaaata 

TTAGGTAAACATGCCTGGCCATACATGGCATTTTrGAAGTGGCCTCTACCTAGGATTTGTCACTAAAGTAGACAGGGAGAGAGAGG 
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tttactttatgttttagtgttcacaaatggttttcataaactcaaaccatagttccctacttcttctgtggctcctgtggtaccat 

ctcaccaggttccatgccccctgtgggagacccatgtgcaaggggacttaagagtccctctccccaagaacagatcttccaccaaa 

GCTATTAACCTGGAAATATAAACATGAAGTGATAAATTCAAAACTAGAATATTCTAGCATTGTTTTAGTTCAAAGTTACACACAGG 
CATGCATCTGGTTGCTAAAACTTTTACAGAGTAGTTCTGAGAAAAATTGGTAGTCATCATCAACTATTGAGGCATATACTACATAA 
5 TAAATACTTTGTATATGTAAATAGTGTATTTTTGTTTACCCTTTCTATAGATTACCATTTCCTTAATGAACTGAATTTATCACAGA 

AGTTTTTAATTGTTGGTGTGTGTGTGTCTGTGTCTGTGAAGTTCCGTTTCCTAATTTCCTGTGTTTGTTTGTGACAGAGTCTTATG 
TGGCTCAGGCAGAACTTGAACTCACTCTGTAGCAAAGAATAGCTTCGAACTTCTGATCTTCCTGCTTCCACCTTTCAAGTATTGGG 
ATTGTAAGTATATGCCACTATACCCAGTTTATGTGCTGTCGGGTATTGAACCCAGGGCAGTGTGAGTTCTAGGTAAGCCCTCTAGC 
ACCTGAGCCATCTCCCTACCCCATCATAATCTTATTTCTGGAATTTCTAAGACTATATATCATATCCTTACATATCATTTCTACAA 
10 ATACACACATACTTCTTTCATATAGTCTGAGCAAGTTTGTCAGGATTGCACTTTTTTTGTTGCTTGCCAATCTGAGCTGTCTTCCC 

CTTTCCTTGGTTTCTCGGAAACAAACAGTCAGACAGAAAGGGCTAGCTGGTGAGAGAGGGAGGGAGGGAGGGANNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNtmN>WNNl<INNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^nWNNNtn^NNNNtnWNNN^^ 

1 5 NNNNNNNNNNNNNNNNNNNNNNNNN*OJNNNNNNNNNNNNNNNNNNNN^^ 

aaaccactgggactcagccccttgcccctcctttcctttgccttggcctttcctccatcccttatgtgctagaagacagcaccttc 

GTCCCTCTTCTCTCTTGCCAATATAGCTTCCCACAGGGCTGGATCCTAAGATAATTTAATCCATGCCTCCTTGTACTAAACTTGAA 

GTCACTTGTACTGTCAAATGGCCACTCTCATCTATGGGGTATGTGGATAAGTTCATAGGAAATGAAATGTAGAAGCCCCCTTTGAT 

ggctgtagcggctgttccatgtacttctcatattaaggtgctctgtccccatctccggacattttggccttagacacttgacatca 

20 GCTAGGTCTTATTCTTTCGCCTTATCTTTGTGCCTACAGAACCTCAGGATACTGCTTGATATAGTATCATTTCCACTGGGGGAGCT 

ataaaataatatttattatatgccaataattctgtcgtttgtgagctatattatatagaactgtgtctgtgtggaagtctgtggat 

GAATATGTCCAAGTTACTGATATGGGAACTGAGATGCGGGTATACTAAATAACCCACTGGAGGTGATGCAGATGGTGAGGGCTAGG 
ACCAGACCGCGTTTTACTACAGACTTGCTCCATCCAGTCCCTATATTCACTGCTGCCAATGCCCTGCCTGCCTAGTAACCCAGGAG 
GAAAGCAAGGCTGTCACTAGTCGTCATCAGCATTCTTGCAGCAAGCAGTAAGAGTGCCCTTTTAGAGTAGGCAACACCCCCACCCT 
25 CCTGTAGATACTAATTCTATCTGCTGACAGTGTTCTCCTTACACTTCTAAGGCCACTTCTGAGCTTAGCATGAAGCCTGTGTCTGC 

AAGGTTCCTCTGTAAAACACCGGCGTTTCCTGCTTATGGGTTAGGCATGTGAATGTTCGTTCTTTAGCCCCACGGCCAGAGAATCA 
GATCCCAGAAGGCACTGCGGCAGCTAGCAAGGACTGGGGCGGAAGTGTGGCTACAGACAGGGGTTTCTCCTGAGAAAGTCTGGCAC 
TTCCAGAGGTTGCCATTGAACT CATTTGGTCTCTG C AG ATGGCTATT AAACTGTG AAAATTCTAGAATG TTCACTTG CC AAAGTTT 
TTGTATGT CT AAGG CTTT TCTTTTCTGGTTACTAAT AAAGCGTT CATCATGTACCCCAT ATGGTTTCAGCAAACTTTATGTT TGTT 
3 0 AACTT A TT TT G T TCTT AG AAT AGT ATTG CAT AGG CACTATTTT CTACTCATCGG T AAGGGGAAACCAAGGAAGAGACGCATG AG AA 

GCCTGCTTAGGATCTCATGGCAAGGGTTTATCAGGGCCGGCTCAGCCTCCAGCAGCTTCTCCATTACTGAATGGAGTGTAGGTGGG 
GTCATGGTGCTGATGAGGAGTATAATGGGGTGGGATGTATGGGATGCCATGTGATGTATCTGTAAACCTTCATGTAGGTGTCCTCT 
ACCCCAGCCCTGTGCATAGGGTGTATTATGAATGATTATGTATTATGTAAGACAGTAAACGGAGCTTTCCTAAGGGAGAGGGATTC 
AACAAGTTCCTCGGAGGCTGAGATCTCACTGGAGGCTGGGCCCATGTGTCTCCACCCATCATTCCTCTTCCTCTACTCCAACCACG 
35 CCAACAATGTGTTAATGATGCTTTTATTGGGGTGTGTGTGTGTGTGTGTGrGTGTGTGTGTGTTTTGTTTATTTGGCTACTCTGGC 

TGGCCAGTGCGGTACCAGGAATCTCCCCATCTCTTCCTCCCCAGTGCACATATCACAGACATATACTATTGTCCCTTGCTTTCTCA 
GGGACACTGGGGATTCAAACCCTGATCCTCATGCTTGTGAAGTGGGCCCTTTACTGACTAAGCCATCTTCCCAGTTCCGACCCCCG 
TGT AGT ATTCTT CTGTTAT C AGG CCAAACAAAATTACCCCCT C CCCTCAT T AGGT AATCATTTGATATG GTCTG CAGG G CCAAAAA 
TGACCTCATGAGCTCTACTCTTACCTTCTGCTGCTCCCAATCCCATACTCACCCCTAAGAGGTACAAACAACCCCrACGCAGATCC 
40 CTCTGAAATATCCCTGTCAGATACTGCTATTTCACGCAGCCTCCGACTCCACCCAGGAGAGTCTCCGTTTCATCGTGACACTGTAC 

AGCACTCTTGTGTGAGGACGGACGCCTGACATGAGCAGACAGAGCTGGATGCTGTCTCTTCTGACCCTCAGTGAGAACTTCCTTGT 
CCAGCTGAGATTTCAGTCACATGCGGCCTTTCTCTTTCCCTCCCTACAGATAGTAGTCCACAAGGGTCTTTCCCACATGGCTCAGA 
CATATAATAACACACATCATTTCACATAGATAGGCACACAGCACCCCATGGTAGAAGCGTTCGGTGTGTCAGTCTCGGACTCTCTC 
TGATCCACCCTTCCCCCATGTTTTTTCCCCCCACTAGGCAAATGGAAGGCCCCTTGCCACCTGTTAGCATTACGTCATTGGCTCCC 
45 CAGAACACAGTTGTACCCAAGGCCTTAAACAAAGTAGTTCTTCTTGTATTGTTTGCATTCAAAGAGCTGATATCATGCCAGCTGAT 

GTCATTGTGTGTCTTTGTGTGAGTGCTATGGCAACTGGGCAGGTGGGGAGCCTCCGGCTGATGTCATTGGGGAAGGAGGGGCAGAG 
ACTGAATTTTAAAAAGCT CT CTG CTG AGTTGTTTTGTG TCTGGGGGTGGG AGGGTGTTTTGGT ATG CCTTTATTTTTTATTTTTT C 
AAACTAGCTGCTTTAAGACAAATTACAGCTCGAACACACTAAATAAGAACAGAGACGCCTCTTCCCCCTTCCAGCCTCTTTTGAGT 
TTAGCTTCCCAGTCCTTCCTCCCATCTTACATGGAAAAAAAAAGGTTGCAAGTGCCTTTTTCCTTCAGAAAGAAGGGAATTCGGTT 
50 CCCCTGGCAGGATCAGCATGGGGCTGTTTACTGGGGGCTTTGTGGAGCCCAGGAGATTGCCACACAGCTCCTCCCTGTGTCCTCTG 

tggagtttgccacagtggcagtgggtagttttgcactctagttgttaagtgttcactggtgacgtggttttcctcgtgtcttgcat 
ttttctttgtagttggaaggcttcctttgggctagccacccggctataatgatttcaccacagaagacaacagcaagggcagagtg 
taattacagaaatgaattcaaatgaagtcaaagctctgacatgctctcctaaagacatgtttgtcccttcccgtatctcctttttg 
actggtagactagacacaggatggccctccctaccaagtggactgtgaattgttgctattcccttctgaaaatatgatctgtgctc 
55 tgttatacagctggctgtgtgcatcggttcggggacacactgtgttcaggtcacctgctctagtggtcaaaaatgagactcgtggt 

ttgaaaggatgtggtttcagttcagaagctggtggacaagtgaacttcctgtcctggtagcagagcctcactcactctgttcaggc 
tttgtgcttttagccttaggctttgggacactcaagacctctgttactgggaagacatcgcttctaggaacttcccagggtctcac 
ccttttctagaagaccccacgtgtcccacactcctttggtgaccccttcccaggtttcctaatgtctctctcatatacgtagtaga 

ATTTGAG CTC CACAATCC TTCAGGTTTGTTTGTGTATAAATATGTGT AG CATAAGTAAC AAACTCTGACC CGTGCATTCCCTTAAC 
60 CGTTCTTTTTTGTATGGCTAGGCATTTTTTTTCCAGAAAGTTTTAAATTAGCTCTTTTTCCT'rTAGCATTAAATAGAATCATTTTC 

TTTGATTTTATAGTTATTCCTTTAGTGGGTACATAACATCCCATGGATGTATTTAATAGTTTTATTTTTGGTATTTACTCAGCCTT 
TTCTTTCTTTTTAAAAAACTTACTGTTGTTGAGTGTTTGTTTGAGGTGATTGTGTTTGTGTATGTGTGTGAGTGTGGAAGCCAGAG 
GCTAGCTTTGTGGAGCCAGCTCTCAGCTTCCACCATTAGACAGATGGAGTTGCGCGAACACCCCACGTAGCTGACTGCACAGCTGT 
GCTTGTG CG AGTTCCTTG AGTG ACTCTGTACTTAT ACAAGGCC ATGT CTG CATG CTAAATGTGGG AAAACTGGTG CGG CTTTAAC C 
65 TCAAACCTTTAAGAGTTCCAAACTCAAGCCTTGAAGTTAGAGCGGAGCCTTGAGCTCGGAGTGTGCCTTGTTAGATCCATCAAAGG 

TCACTGTTAATGGGTTAGTGTACCCACAATCCTCTAAAAGCTAAGTACAGGAAAATGGGCCACTCTCAGATGCCACTCTCTTGGAA 
GTCAAGATCTACAAATGTCAAGGACATGTATGGAAGAAGTGAAAATGTAGATCCTGAGTCACTCTTCCAACCCTACGCTACATTAG 
CCAAGCCG CCCT CTG CGTTTTCTACCT TTGGG CAGT CG CAGAAATAAGATGAAT AGAAATAGC TTGTTCTTGCAT AGTGGCCATG C 
AAGGCTGGGGGTTGGGAATATACTAAACACTTTATCTGTGTTTATCTCCATCTCGGACTCACACTCAGAGAGACATGCTTGTGCAA 
70 CTCAGGTCAGTAGTGCAAGCCGAACACTAGCCTGTGTAACCTGGCTTTTCCACAAGCCCTGCTAGTAACCGCTCTGCTACTGAGTC 

GACTTGTCCTTCTGTAAAGTGAGTCATAGAGGGGACATGACATGTGTGCACAGTGCCAGGAGACAAACGGAAGTCCTCTGCAGGGC 
GATATCATCCCTGATTTTCTCAGCTCCCAAAGTACGAGTTCTATATAGGCCAGGGACCATATGTCTGTTAGAGGCAAATCAGATTT 
TCAGTTGATGAAATTACGGGGTGCTGTGTGGAACTTGTTCCCAGGCACCTTGGCCCAGTTTTGCAATAGGGGTCACAGTGTCCTCT 
GAAGCTGGCTCTGGGTATCCAAACAGGCTTCTGGCTCTTGTGTTTTATTTTAGAAATGTTAAAGTACGCACATAGCCATAGTGACA 
75 CCCATTTCCATGGGAAAGCCGACATTTTTTAGCCCTTCCCCTCTCCTCCCCGACTGTGGGCTTCACTCATATGTGATTTCTGTGTT 
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TTCCTTCTAGGGGGACTCAGTAGTTTTAAACAGAACCATGGAAACCTCTGTGACAACTCCCTCCAGCTCCAAGAGTGCCGGGAGGT 

ggggggtggtgcatctgcggcctcgagcatgctacctcagtctgtccccaccacccctgacatcgagaacgcagagctaacgccca 

tcctgcccttcctgttcctcggcaatgagcaggatgctcaggacctagacaccatgcagaggctcaacatcggctatgtcatcaac 

gtcaccacgcaccttcctctgtaccattatgagaaaggcctcttcaactacaagaggctgccagccacagacagcaacaaacagaa 

cctgcggcagtactttgaagaggccttcgagttcatcggtaactatctctcacagcagggcgggcggagagcttcctcttggctct 

ctcttccctctacttctggttttgatataaggtctgaagtgtattcctatgttagggaaaacaacaacaacaataacaacaacaac 

aacaaaacctacctaatgcatagtccttcctgttagtctcagaactacctggatgggcataattgagataataagctttctgttgc 

catcattgaaacacctgaaaggttgtcttaaacggaggaattatcttgacttatgatcttggaggtttcatgtcttggtgctttga 

ttcttggcctgaggtgagacagaacatggaagggaaggagtcaaggtcagctggaaagttcctatactcagcttctcatcagagat 

gccaactgtcatcagtgaggcctgtagagtactggtctacctcatggccctcggcagcagtgtttcactcctcacttccacatacc 

ctgaccctccatggccatcatctggaaggcacggttcccaagtagctcagaatagagagcaccagaaagtgttgagtttcatatta 

aaagctttggatgcctgtgagcactggacaacagtttttgtgacatttctagattaaaacacatcccccaggaagtgtccccagag 

gaatgcaggtcaatgataaggtagaggagaagggagtaaagagacttgtcccttagctttaatcacccacactggctgcttcccag 

tagacaaagaaacaaacaggatgtaactatctctctcaccagtctgtagacaagcttgctttgagagacccaagagtaatgcttca 

ggaaagtctccctttgtgaacactaaatgacctcccacaccaaggccgtaggacatggtggataagaatgagtgaggtgcccactg 

ccatgttctgtgtcaccccatgaaggctactgactttttggcaaataggaagggagggaccgggacagcatttagccttgagtggc 

acagtgtctgacctacttcctcaggcaagcctctaccttctaacattttagaaacctttggaaacagtaccaccagctggggatga 

agcatttgacacatgagtccgtgggaccatttcacattcatattaaagcaataatcatcctctttgtccaacatctgtcaactgga 

agtccctatcctccatcctcccgttaacaaagacgccatggcggaggttggcacttagacactgtatgaccagaagattaaaaggg 

agagtgcagaactgctcagagctattcctgctgcctagtctatgtcctccaagccctgaaggaagcaccaagtagagacgtgatgt 

caccttaattattcctaaaccttcacatagcaaattggtcagctttattcacccagcataggggaagagatttccattgggcacag 

TGAGTTATAGTGAGTCACAGTGrATGGCTTATTCACTTGAGGTTGAGGCAAAGGCAGCATCGAGAAAGGGCTGGCTCTGAAGAAAC 

TTCTTCAGAAGCAGGCCATGCTGTGGTAAGTTTCTCCGTTCACTTTATCCTTGCAGAGGAAGAATGGAAGGATGGTGTGAATTGTC 

TGTCATCTTCCACCCAAGTGATCTCAGTTCTTAAACACTGAGTGACAAGGACTGATGTTAGTGCCCATGAGAAGAAGGTATATGTT 

TCCTTTGtCAGTTTGTCTCCTGCTGAGAGAAGCAGGAAAGATCAACCCCCCCCCCATAGGGCCCATGAAGGAAAATTCTTGCCAAG 

TAGGCTCTAACCTCAGAAGGAAGCAATCACCAGCTCAATGCTGAAGTTAGCCTTTGTAGCCTTTGTGGCACTGTGGCTAGACTCAG 

G ATAACTAAGACAAG AAG AG C AGGTGGC AGATGTT CAACAT CATTT C CAACAAACTCCAG C CTTTATC AG CACAAAG AGG T AG CCC 

AATGCTCTACACATTAGCACCTCAAGTTGTCACAGGTCTCTGTCTCAGGAAGAAAGCATCCATGGTTGTTGCTCGTTTTGCCAGAA 

AAAAAATGTCACAAGTTTAGCAGCCACCAGGGTGATGGGACTTTTTTTTGGCAAGTTGGCAGCTCTGAACTGCCTGTGTTCCTTTC 

CAGCTTGTCCTTCATAGCTCGGCCATCCCATGGACTCTCTGGCAGGACAGCCAGAGCGGTCTCTGAACTCAGAAGTAAAGTAACCT 

TTCCATGTCAGAAATTCTAGTGTCAGGAAGGAACTGGGGACTGGGAGGAGACACAATGGGGAAACTGTTTGCTGCTTAAGACTGAA 

GACCTGAGTTTGAATCCCATAGAATCCATGGAAAGTCAGATGCAAGAGTACACATCTGTAATGCCTTCTCTTCCGTAACAAGACAG 

GAGGCAGAGCACCCCTAGACACTCACAGGACAGCTAGCTTGGCAATCTACAGCAGCACAGGAAATCCCATCTCAAAGGAGGTAGTA 

GGCAAGGCCCCACATTGACCTCCACGTGTGTGTCACGGCATGCCTATACCTGTGAAAACAGAGGACCTAGTGTTCTTGACTTCTGG 

CCATGACTCTTTCCCGTGTTTACCATGCGTGCCCCACTGATTAGTTCCTAACACTGGGTACAAAGATGCCCTGGGTTCTTTATTCA 

TAAAATCTGAGCCAAGCCTTGTGTCCTGAGCAAGAAATGCCCGTCACCAGGGCGATGAAGTTCCTAGTTACTTGAGGCTGTTATAA 

AGAAGAGTCCCACCTGCTTAATTTCAGGTGGAGGAAGTTGGGAATTTGTTTTCCATTTAGCAAGTGGCATGGGATAGGCTTGTTCT 

AAGAGATTACAGCCACAGTGCTTACATTCCTTCTGGATTATTCAGGCTTACCTCCTCTTTTAGAAGAAAAACAAAACTAATGACAA 

GCAACATTTATTTAGCCTGCAGAACAACTCAGGATCACGTGGGTGGGCATGGTTTTGTTCTCTGATTGGATAAACTGAAATTTTAT 

AGTGTGGCTTTCAGGGGGCACACAACAAGGTTCACAGCATAATAACATTCACCTGAGTTTAATATAAACTAAGCAATGTTCAGGTT 

TAGAGTTTAACAATGCCAGTTTAACCCCAGAATCAAATGACTTCATCTCCAAAGATCCAGAGGCTGGCTAGCTAGTGTCCTTTGCA 

TTATCCGAGCAGGAAGACTGAAGTTCTGGGGGGGTCAAAGGACTCACAAGGTCACTCAGCTAGTGTGTTAGTGGCACAGATGGTCA 

CACTCAGGGTGCACCTCACTCATTCTCACCCACCATGTCCTACGGCCTTGGTGTGGGAGGTCATTTAGTGTTCACAAAGGGAGACT 

TTCCTGAAGCATTACTCTTGGGTCTCTCAAAGCAAGCTTGTCTACAGACTGGTGAGAGAGATAGTTACATCCTGTTTGNNNNNNNN 

NNNNNNNNNNNNCAGCCAGTGTGGGTGATTAAAGCTAAGGAACAAGTCTCTTTACTCCCTTCTCCTCTACCTTATCATTGACCTGC 

ATTCCTCTGGGGACACTTCCCTGGGGGATGTGTTTTAATCTAGAAATGTCACAAAAACTGTTGTCCAGTGCTCACAGGCATCCAAA 

GCTTTTAATATGAAACTCAACACTTTCTGGTGCTCTCTATTCTGAGCTACTTGGGAACCGTGCCTTCCAGATGATGGCCATGGAGG 

GTCAGGGTATGTGGAAGTGAGGAGTGAAACACTGCTGCCGAGGGCCATGAGGTAGACCAGTACTCTACAGGCCTCACTGATGACAG 

TTGGCATCTCTGATGAGAAGCTGAGTATAGGAACTTTCCAGCTGACCTTTAACCCTTCCCTTCTATGAAGTTTTAGTAAAACGCCA 

TGCATTAAATGCTAACTCTTATAGAGAACAATCTGTAGGATAAAGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTAGC 

ATGTGGAAGATATTGCTAATAGCACTGCATGTATCATGTAGTCATATAGCCTGGAAAGTGGTATGAACATTGTTAATCAGAAGACC 

tttttcacatgcccatttctgtgcatggcataatctccattccttctctcctcctttccctactttttcttccctttatgccagtg 

ttaagaaaatagaaaaggaacaaggttgtccagaaagaggtccgataactatggggtgcacagtagcttgcttctcctgagtgtgt 

cctgttgtaggtatagcttctgccttccccatctcctgtgacatgtgcttttcccacccatgacttccttgctctatctttctaaa 

tgtagagctgtaggggactgggcagatggttcaacagtgaagcactcatgacacaagcgtgagaatcggggctaggatccccacaa 

ctcacgtaaaagccacatagctatagcagcttgcctggaatcccatggcacaagagactgagatggggtgccccagagcaagctgg 

ctatcctgaccagcagaaataatgagctccagatccagcaagagatgctctgtcgtgtaacatggagggtgatcaagtagacacat 

gatacggaacatggtcttccacagacacacgtgaacatgcatcagcacttatgcaaacatgcatccatacccacatgtacattata 

cacacacatatacatacacacacatacccttcccccctcaaaacagtaaagggccaatgagatggctcagtgaataaaataaggta 

cttgctgccaagactgacaccctgcatccagtttctactaattcatattgtggaaaaacagaactgacccttaccagttgtctgct 

gacctctctatgcacacagtggcatgtggaccaaccctgatttttctttttttaataatttaagaaaatgtagaccaacagctcca 

atttctgattgtggcccaactctatagctcgagatttgaacatgtagaatccatcatgctttggaaccattgaaatccattctctc 

tatgcaaaaggaaccactgttgactcaggcagaagttaagcttcctctgtccccctttcttaccacctgtctctctgtcccacaga 

ggaagctcaccagtgtgggaagggccttctcatccactgccaggccggcgtgtcccgatccgccaccatcgtcatcgcctacttga 

tgaagcacacacggatgaccatgactgacgcttacaaattcgtcaaaggcaaacgaccaattatttccccgaacctcaacttcatg 

gggcagttgctggaatttgaggaagacctaaacaacggcgtgacgccaagaatccttacaccaaagctcatgggcatggagacagt 

TG TGT G ACAACG GG CAGG ACGGAAAG GG CTGTG C T CTCTCAGG AG ACGAAAAG G AGGGAAG G TGG ATTC TAG CTTG TCG CTC TTCT 
TTCCTTTCCTTTTCTTTTCTCTTCTCTTCTTTTCTTTTCrTTTCTTTTTCTTCTTTTCTTTCTCTTTCTTTCTCTCTTTTTTTTTA 
AGGTTGGGAGTGTTTGTGAAAGTAAACAAACTTGTCTAAAGACTCTATTTTTAATAAGTGTAAGAAGACTGTAACTTTTGATGCGA 
ATGAGACCCACTTCTCTTAAACTGGTATTGCAGTTAGGTTAAAGAGGTCTTTTTTGTTTTGTTTTGTTTTTTTAAGCCAACAAATA 
AAAATATTATAAAACTTGTTTCTTCCCAGTTTCCCTTGTAAGCTTATTGTAGAGTTTTGAGTAAATAGTCTGTGCGGGCTCATAGA 
CCGAAGATACCACCCTTCAATTACAAAGAACCAAAAGGAAATGGAAAAGACTCCAGACCTGGAACTGACTGCACAACCATGTCAAA 
AGCAAACCCTGCCAAACCGTGCCCAGTTGTGCTCACTGGTGTGAAGAAAGGGCCGGCAAGCTCAGTGGACTCGGCTCGCCTCACAC 
CTTCTCTGGGGAGACAGGCTAGTGTCGGTTTTGTGTGTTCTATGCTCCGGATATCTTTTCCCCTTCTGTGGGTCTGAGAGAACTTT 
TTGTTTGTTTGTTTGTTTGTTTGTTTGGCAGAAGGAAACTGACCATTCTACCATGTGCCTTTGCTGGCACTCGTGCAATAAAAATG 
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gtgtttggagtgtgcagctgagggagagctggcagctgagtgaggagtggcgttggagacaggcattcaacagtaccagtggcttc 

CCCTCCCTCCTTTCTCCTTCTCCCCCCCCCCTTTCTTCCTCATCCCCTTTTATTTGTCTTTCTTTTGATTTGATTCTGGTTACAGT 

gccatacaccttgttacatatgtatatcagaatgtaaaaaaacaaaacaaaaaaaaaacaaaaatttatttaaaaaatatttttcg 
caaaaaaaaaatatccttggtgtgtttttgttgatggtgtaagaatttattttcattatataaatgaacctcgtttggggatgtgt 
5 cattctttgtacgtgcctgtcttctctggttaggctcatacctctcagcacgggtttgtataaagagatggggatgagagtgtaaa 

gcgggagggaccgctcacggagggaggctaaggatcccagcactgatgcggtcctctgcttcctccccatcctctttctatgagac 
agcagactcatgattgagcagcttccgccagacctgataaccaaatcacagccaagccgaggatttagaatatacagttgtctccc 
tggtaactacatgtaaatatcagtgacaatctgccttgtatggttttcacagtcccgtctcaattgacactagctcacatgacact 
ttttagggacattcaccctatagtaacaatagtacaagctgcaaaagatgtactcttccagtgtttttcccagtcagtagaaatca 
10 gctctgtgtgcacacggactttgacagtgctggctattcagcccacagacagttggaagtggtgtgggaaggatatataatcctac 

ggttttgtacgttttattagagaatatgtatctagagggacttagccactgggaagatttgtagtgccccaaagtttgcctggtgc 
gagtaagcgctgaagaattctggcatgtctggctcccagtgactacatttgacataaatatttttgtgaacatttgcttacaaatg 
ttacaccagaaatattttgacattgatttctttattcaaatagcttgcctgccaagagtcatttaaatttttctttcattagaaaa 
gtggaaattgaacataataggaactgagagctagctggaattacgttagtctgatatagaatatgaagtagtcaaaaagtaaatct 
15 ctttttttggcatttccgtactgtcaacagtctttttgttttgttttgtttctgtcaactagagcaaactgaaagagtctgataca 

cagtgacttgggatgcctggcaggcttgtcattttctaagtctaaaagttggagtcctggtggggtataaaattctctctctctct 
ctcccctccctcctcttctttctctttgcttttttatcatgtcttctgcaaacgaagggaaggactcaatagctacatggacatga 
tttgtgtgtttggaagtttatgagcttagaggagaaggtctgccttggggcaacaggaatcctgccaaccagcataccaagaattc 
tgagagggactccagtcttttctcctaatctgctctgagtcacttcaccttcgtttcttcttgaggaatgttaatcacttcatgaa 
20 cccactggatcagcagagccaaggctctggaaagcagagtccccagcattctgagcctctcactagctgcctgcaaccttcaggat 

ggggttgggaagtgactgtgtcttctgagaatgcacagtctatccacctcaagagtcatccccagggcctgtgctgaaggaatgca 
gtgagctggtggaatgaatccagagtctatctaatgcccagtagagtaggcgtcactgccttggtctgaacagaacaacaactcca 
GATTGTCCACATTTATTTCAATAGCTGATAGTTGCTTTTCCAGTGTCAATGAGTCTAGACAGCTTAGTTCACAGATGAGCTCC rrGC 
TGGTGACATTTGGACCAAGGTAGATGGAGTGGAGAGCGAGGACGGAAGCTGACAAGAACGTGTATGCAAAATAATAGAGGAAACAT 
25 TCTTAGGCTGCAGCCATCACTGATTTCTACTGACTGGGAAAAACACTGGAAGAGTACATCTTTTGCAGCTTGGACTATTGTTACTA 

TAGTGTGAATGTCCCTAAAAAGTGTCATGTGAGCTAGTGTCAATTGAGACGGGACTGTGTGGGCAACAAATGAGAGATGACCCAGA 
AAAGCTAAAGAGAATAAACAGGGGGAAATGGGAAAGTAGAGTAACGAGAGAATGAGTACTCGTGTTGAATTGGGATCCAAATCATC 
TGAAAACTGAGACATAGAGAAGCAGTGTTGATCTCTTTGGGTCTTCTGAGGGGTAAGCATGGTGAGCCAAACAAAGATCAGACTGT 

cttaactttcaccttatttgaaacctgtctcttggacatgaactatagagatacatgtggaattatttctaacctcaaatctcagc 
30 tgttctggggcagggcacagtagaagatatcgaagctctggtactccaaagaatgaggaatagcatattctagaactatagtggtg 

ccagttttacccacctgccctttggaggcagcagggactgacagccatattgtcagttgttcctgatttctgtctctggttacctt 
catcaatggtgtgaaataaccaggctttggaaacattggaagactcactggcagagtattgcttctgtgtgacatggcctgaaaac 
tctgtgtcaataaggccatgggagagaaaagctgcacatgaaatagaggggtgtaaagatgaaattacaaaggtgctgatcatgtg 
actggacggttgaggaggagaacaggggagagcgtaagagctgagctcatggctcctgctaagtcaaggtaagtcacagggtcaag 
35 gcaaaagcatgctcactataattctccccattgcccttctaaaatgggatggctgctatttgtctttgtttgtttgtttcccccac 

aacttgatgcaaatttcctctcagacttagtaacccaatgtgaaacaggcaagggaaatgtgggaaaggcagttcatgtctaggat 
gattttgtcatcgacgtcatcgcgtttggaacctccctttctcactgttcatgctgttcctttgtcctcagtaagcacatccttca 
tcatggttctttgccttctgaatggcccagaccttgacaactgggcttgtattagattgttttccactcattttattatagtaaca 
aaggcaactacaaagcacagcaatctaagcgacactagcattccaaatggacttttccttaacccagtaccagcccaggttactcg 
4 0 tgacaatcacaaccatgtcagtcagtatagtaaaatatatttttgcttgtttttgaaaaggtttatttccgttttaatgtgtgtgt 

gtgtgtgtgtgtgtgtgtgtgtgtgtagtatgtgtatgtgagttcaggtaccttcagaagctagaagaatgtgttcgatgccatga 
agctggagtaacaggcagttatgagctggctaatatgggtgctgggaaccaaactccaagagcgggatatgcttgaacagaggagc 
aatgtcactagcctatgtctgattcttagtgtaaggcacccaaggaagttttaagtgtcaacttctagcacaatggatccatatag 
catcccccagtagaggtgtctttaccttaggaactaaaacttctacattccagggtagaaagaacaagctgtgtaagtggatcatt 
4 5 aatgacatttgtaagagacgtttgtcctgtttctgtcccttgattcctgcatttaagtattcttagataagtgttgggggttggtc 

tggtgctgctatgtattcaaatgataaatactggccccaagatctggtttataccccccagctgatcctaacatcaaatgatgcta 
tgaaaaccttgctccccaatttaaaatattggttcagtaaaaatggctacagtcagttactgaggagaatagaaagaggcagcgtt 
tccatttactggggctggggggtagcaggtaggagggaaaatgagtaagaaaatgaagatggagaagacagaaggtctccattaga 
tgtgatggaccaggagcaggtgcctgagtgaatagtccccctcccccgcaaaggacagattgctggagcagaagtaactcaggaga 
50 gactcaaacaggaagtatttggggagaggtgatggggaagtagccagtctagcatttgaaaaatagattaggggtaatcccccact 

aattgcgcaagagctgattaaataaatccataggactctgcctcagttactggcaggctgagtgggtcatattaataactaataga 
gtttattaaactccattgacaaggagaaacaacaacatatactgactgatgactctgactttattgcttcttaggggacattactc 
tagccctgtaacatatttccattcgtccagcatagcagtagacttgttagaactctctgcctttctactgcttgaaagtgatagat 
aacatggtaggactaatgaacatgaatctgtttccatacacaattcaccacaaaggaggttccttaaaggcatagtgtggtatgtc 
55 gtggtggtgtataagaagtactctctgagtggccaattgctgggtttggcaaggtgtttagtaggaaagacaaacccatatgaaaa 

gtcagtttctatgaaatgagaagaaacttgccctccaagatagaagtggttttgtcatcagatagctgagtaattcccccagaggg 
tggtttgctagtccaggaaatgagtgctgcctcatttggagttggttggacatgtattagttgctataacccaactagactttgat 
GAGTAGACAATCATGTGCCTAATTGCAACCCCATGTTGACCAGCATGGGGACTTTGATCAGAAGATCATTGATCAATAGAGAAGGG 
AGGCTGACAGAATGGCTAAGCTTATCTAGTCTTAAGATACTTCTATCCTAAATCCGTGTCTTGGTGGGCAGGCAACAATCCATCCC 

6 0 actaggagaaactgattccttgcattcgtttcaaaactttccaatctgatttactctgccatgtttctttaaagtctttaataagc 

aatgaaaactgtcactgctgcccataaagcaatgtaggttcatattgttgctcctctctgtgtttagaaaaaaaaaatcaacaatg 
agatgcaaagttctgcctactggaatgtctttcctttacctctttttctggatcatcacagagtagagatacaatgatgtagcctt 
tcactctggatgacaagctagtatgcaaagctttctttaaacagggttaatttgtttttcaatgactagtccccaagaagttccca 
tgactctagaggtataggttctaagacatattggagcagacaatgggtctgtgggtcagtgcttattgattggcttgggcttgaga 
65 gagtgtattccatgcccattgataatgaaatgatactgttcatgctctatgtagatacatgctgggctcaataatgcttagctcat 

aatgggaaatttgggttatattgtaactttatggttccagatcaagcttccagtatcaaatgatatctaaagaaaggatagatttt 
ctgaaaaaacaaaacaaaccaaccaaacaaaactactgccatagtattgctcctgaattctaaatatctattctggcatctatttt 
gtgatttgcttacagggaaatggctccatgcagtattgctgtcacacagagagacctttagtgccaccagatttactggatccggg 
tgttaaaacatctaacatggtaaccttgagccgcaatagagactccatagttctggattttactcaaaaaaatgataaccttttat 

70 CACAGTAAATGAATTAATTTTCCTAAATCTAAAAGGGCCCTTATGTTTTCTTCTCTGTGGTAGGAAGTACCACAGATGGTAGAAAT 

ttgttactttgtccttaaagaagatgtattagcatacttattttaaaaagatgtatttattatatttatttatttttttaaaattt 

ATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGCGTCAGATCTTGTTACAGATGGTTGTGAGC 
CACCATGTGGTTGCTGGGATTTGAACTCCGGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCT 
tgttatatttatatgagtacactgtaactgttttcagacacaccagaagagggcatcagatcctattatagatggttgtgagccac 
75 catgtgattgctgggaattgaactcaggacccctggaagagcactcagtgcttttagccatctctctagctccctactagcattct 
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taaaaccactagacgtctatacattcactggtgataagcccctgagtgtttcagaatgtgtttctcaaccttttcattactaagta 

gaagatagataggttaagagccaagctaagctcattgagaaagagatgactcaggtacccatggtctctgacaaatccctgtgtta 

tctcagcagcatatctacatcagttatttcattgtgctcatcaggcacagtgagtgctatcatccatgcatggtgtctgaggggat 

ggatacacacctacgatccctgtgtactcaattatgatacagggatatcaagttgaaatggacctaaggtaggatagtgatggtta 

caatattattcattctgaaggcaaactgcttctaatggccttaacttgtgcttcagaaacattttatgtaagggaataataagtaa 

tgtaggattagaaggtgatataggctggctagcgaggctactctagagttggagtacaattacagtcatagacaatatgtagagga 

atgggagtaactatatactgtaaatacagccatctggatttcgtccatgctctataaatagctagttcctggtctttttaaacagg 

•tatacaacagccatagagagctaaacatttgctttaccaataggtacttatgggttaccagagccatgttgagtggctccattaat 

caaaccatgtctggtataacatctgtaacagaaaccaacaactgaaagacatctttaaaacctactgttccttaaattcatctctt 

tttttgtgtaggacaaa tta ttgcaataaaggaggaacatgtaaggaatgccatctttgcgttttgtctcagttcctgtcgctgtc 

actaatctgttccattctttaagagatcagcattgctcttgtgtttgctaccttagtaacttgtagcttcataacaaactatatca 

aaacctagtggcataaaagaattcaaattgttgggtttgttaatgaatttgtttcaagtgtgttcaacagacaggtcacttgaact 

ataaactcagaaccagaagtgaggcagcttgttggggctggagaatgtgtttccaaggccttgcaagtgcttttctaactgactgg 

gaattcagccagggttgtccactaaataccttggatcctctcctcgaggatgcttgggctttctcatggtagctgctttccaagtg 

actgagatgaaagttgcaaagcttctaaaatcgtataaacacggatgtctcagatcacttctgcaaaatcctgttactaaataatt 

tacaagctcaagttcaaattcaaggagaaagcaattggattctacctcttaatagcaagaatagccaaggatctgcaaacattctt 

atcacactgtagccccctttgcacaaccaaatcagtatgtgaaaaatagtttacaggaggcagggctgttggaatgacagtaagtc 

aggcaatgacatcagcttcctccaaatattgcttcaaatagtgttgtaattcaaagctaaagttgaactgtttttttttttttctc 

ctcccaaaccaagccctgaggataaggataaagatcacaaggggaaggtcgcatcagctgatgactgccgccctcctgcttctgat 

ggtatgccagctctcaaggccacacgactcacagtcttgtctcatccaaattgtatttggacagtatactacatttttaaagttac 

tgatctaagaggcatgcgatactccataattcgtgcccaaatccctgggcatcgttgtgacctttagcttgctatatttcaacgag 

aaacatgaatgcacccaaagacagacagacagacagacaaacaaataaggaacattatgtggatctgtcctgtctctacatatcat 

gtgatgcctaaggatttgggaaccaaaatataggtctgccattggcttttggattgatcccttgccgtcactgggagataactgtc 

agatgtgtcttctggcgggggggagggtgtctcaatttttttttattaacccattgtgtgacagttgaattaagctttaatttctc 

tttgtcttgttttgttttttgtttttgtttttctgaagcagatctcaaggtaggggttttaaaagaagcagctgatgaaatgatcc 

aataaaactggcaagggagagtagaactgaggcgaagatggagggaaagggatggataaacaaattggaaagtaagatcttgtttc 

caatgtagaaagtgaaagaattatcctagtgagggtgggagctgttgcatttgttcatcaaggttccttaagtagacagatgatgg 

atgccagtcccagtacttccagtcttcttagagggaagccacagaggccagaggaagtcctcagggaatcagaaccacccacactt 

cgtcctaggaatcataagtgatacaaaaatgaactgaacatgagtgtctgggctataggccttacagcaagtagagttcctctgag 

cccttcacttctgaccactttcccagtcccattgaaaaggataaggagaggacttgtgggaggataaggatgggttgtgtaggaaa 

CAGATCTTGTCTGCTTCTTTCCTTTCTTCTTGAACTCAAAGACATGATTTCTTACCAGCTGGACTCTGAACCCTTTATTCtTTCAT 

GTCCTGTCTTTTTCACCCTCTCACTTTTCTTTTTTATTGAAAGAGTTAAACTTGCTGAAAACCCAGTGGGCTTCTGAAGAGTCTCT 

agtctctagtgttgccttcctacgttcccaccctaggcctcagattcttcagtttctcactcatcccacacccattcccttcgtct 

ggccggtgtgctttcggtaacttagatgtctgtttggcaatattgaaagagggtaaatggggaaatgggctgaaaaagaattcatc 

agaaaaaaacactctaggtttggtactaaactcagaccgaagtcttgctcatcaggctgctgagcactccacaggcatgcatatca 

gattgatgattactttaagaaatgattaaattataattatttcctcatgactcaagtgtggatgaatgtgaagtttaaagagaagc 

ATG AAAAC CC CAGT CAATGATCTTTTCTTCATT ATCACGTT 
MOUSE SEQUENCE - mRNA 

AAAGTAACTCTGTGTTGCTGCTGGGGATCAATGAAGCTGAGTGAATGGGGGCGCACTGCGCGAGCGCATAGCTGGAGCGGGCGCCA 

gatggtagagggctacgcttattgatgaaactcttgacttcttgaattgccagttttcagcctcctcatgcctccatctcctttag 

ACGACAGGGTAGTAGTGGCACTATCTAGGCCTGTCCGACCTCAGGATCTCAACCTTTGTTTAGACTCAAGCTACCTTGGCTCTGCC 
AGCCCAGGTAGTGGTAGCCACGCTCCTGTCCTTGCCGCCGCCGTTGTGACCCTCAAGGCTGCGAATCTGACGTATATGCCCTCATC 
CAGCGGCTCTGCCCGCTCCCTGAATTGCGGATGCAGCAGCACTAGCTGCTGCACTGTGGCAACCTACGACAAGGATCATCAGGCCC 
AGACTCAAGCCATTGCTGCAGGCACTGCCACCACCGCCATAGGAACCTCGACCACCTGCCCTGCTAACCAGATGGTGAACAACAAT 
GAAAACACAGGCTCTGTGTTAAGTCCATCGGGTGGGGTGGGCAGCCCTGTGTCAGGGACTCCCAAGCAGCTAGCCAGCATCAAGAT 
CATCTACCCCAATGACCTGGCAAAGAAGATGACCAAATGCAGCAAGAGTCACCTGCCCAGCCAGGGTCCCGTCATCATCGATTGCA 
GGCCTTTCATGGAGTACAACAAGAGTCACATCCAAGGAGCTGTCCACATTAACTGTGCCGATAAGATCAGCCGGCGAAGGCTGCAG 
CAGGGCAAGATCACTGTCTTAGACTTGATTTCCTGTAGGGAAGGCAAAGACTCTTTCAAGAGGATCTTTTCCAAAGAAATTATAGT 
TTATGATGAGAATACCAATGAGCCGAGCCGTGTGACACCATCCCAGCCACTTCACATAGTCCTCGAGTCCCTGAAGAGAGAAGGCA 
AAGAACCCCTGGTATTGAAAGGGGGACTCAGTAGTTTTAAACAGAACCATGGAAACCTCTGTGACAACTCCCTCCAGCTCCAAGAG 
TGCCGGGAGGTGGGGGGTGGTGCATCTGCGGCCTCGAGCATGCTACCTCAGTCTGTCCCCACCACCCCTGACATCGAGAACGCAGA 
GCTAACGCCCATCCTGCCCTTCCTGTTCCTCGGCAATGAGCAGGATGCTCAGGACCTAGACACCATGCAGAGGCTCAACATCGGCT 
ATGTCATCAACGTCACCACGCACCTTCCTCTGTACCATTATGAGAAAGGCCTCTTCAACTACAAGAGGCTGCCAGCCACAGACAGC 
AACAAACAGAACCTGCGGCGGTACTTTGAAGAGGCCTTCGAGTTCATCGAGGAAGCTCACCAGTGTGGGAAGGGCCTTCTCATCCA 
CTGCCAGGCCGGCGTGTCCCGATCCGCCACCATCGTCATCGCCTACTTGATGAAGCACACACGGATGACCATGACTGACGCTTACA 
AATTCGTCAAAGGCAAACGACCAATTATTTCCCCGAACCTCAACTTCATGGGGCAGTTGCTGGAATTTGAGGAAGACCTAAACAAC 
GGCGTGACGCCAAGAATCCTTACACCAAAGCTCATGGGCATGGAGACAGTTGTGTGACAACGGGCAGGACGGAAAGGGCTGTGCTC 
TCTCAGGAGACGAAAAGGAGGGAAGGTGGATTCTAGCTTGTCGCTCTTCTTTCCTTTCCTTTTCTTTTCTCTTCTCTTCTTTTCTT 
TT CTTT T CTTTTT CTT CTTTTCT TTCTCTTT CTTTCTCTCTTTTTTTTT AAGGTTGGG AGTGTTTGTG AAAGTAAAC AAACTTG T C 
TAAAGACTCTATTTTTAATAAGTGTAAGAAGACTGTAACTTTTGATGCGAATGAGACCCACTTCTCTTAAACTGGTATTGCAGTTA 
GGTTAAAGAGGTCTTTTTTGTTTTGTTTTGTTTTTTTAAGCCAACAAATAAAAATATTATAAAACTTAAAAAAAAAAAAAAAAAA 

r 

MOUSE SEQUENCE - CODING 

ATGCCTCCATCTCCTTTAGACGACAGGGTAGTAGTGGCACTATCTAGGCCTGTCCGACCTCAGGATCTCAACCTTTGTTTAGACTC 

AAGCTACCTTGGCTCTGCCAGCCCAGGTAGTGGTAGCCACGCTCCTGTCCTTGCCGCCGCCGTTGTGACCCTCAAGGCTGCGAATC 

TGACGTATATGCCCTCATCCAGCGGCTCTGCCCGCTCCCTGAATTGCGGATGCAGCAGCACTAGCTGCTGCACTGTGGCAACCTAC 

GACAAGGATCATCAGGCCCAGACTCAAGCCATTGCTGCAGGCACTGCCACCACCGCCATAGGAACCTCGACCACCTGCCCTGCTAA 

CCAGATGGTGAACAACAATGAAAACACAGGCTCTGTGTTAAGTCCATCGGGTGGGGTGGGCAGCCCTGTGTCAGGGACTCCCAAGC 

AGCTAGCCAGCATCAAGATCATCTACCCCAATGACCTGGCAAAGAAGATGACCAAATGCAGCAAGAGTCACCTGCCCAGCCAGGGT 

CCCGTCATCATCGATTGCAGGCCTTTCATGGAGTACAACAAGAGTCACATCCAAGGAGCTGTCCACATTAACTGTGCCGATAAGAT 

CAGCCGGCGAAGGCTGCAGCAGGGCAAGATCACTGTCTTAGACTTGATTTCCTGTAGGGAAGGCAAAGACTCTTTCAAGAGGATCT 

TTTCCAAAGAAATTATAGTTTATGATGAGAATACCAATGAGCCGAGCCGTGTGACACCATCCCAGCCACTTCACATAGTCCTCGAG 

TCCCTGAAGAGAGAAGGCAAAGAACCCCTGGTATTGAAAGGGGGACTCAGTAGTTTTAAACAGAACCATGGAAACCTCTGTGACAA 

CTCCCTCCAGCTCCAAGAGTGCCGGGAGGTGGGGGGTGGTGCATCTGCGGCCTCGAGCATGCTACCTCAGTCTGTCCCCACCACCC 
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CTGACATCGAGAACGCAGAGCTAACGCCCATCCTGCCCTTCCTGTTCCTCGGCAATGAGCAGGATGCTCAGGACCTAGACACCATG 

cagaggctcaacatcggctatgtcatcaacgtcaccacgcaccttcctctgtaccattatgagaaaggcctcttcaactacaagag 

GCTGCCAGCCACAGACAGCAACAAACAGAACCTGCGGCGGTACTTTGAAGAGGCCTTCGAGTTCATCGAGGAAGCTCACCAGTGTG 
GGAAGGGCCTTCTCATCCACTGCCAGGCCGGCGTGTCCCGATCCGCCACCATCGTCATCGCCTACTTGATGAAGCACACACGGATG 
5 ACCATGACTGACGCTTACAAATTCGTCAAAGGCAAACGACCAATTATTTCCCCGAACCTCAACTTCATGGGGCAGTTGCTGGAATT 

TGAGGAAGACCTAAACAACGGCGTGACGCCAAGAATCCTTACACCAAAGCTCATGGGCATGGAGACAGTTGTGTGA 

HUMAN SEQUENCE - GENOMIC 

TACATTTTTAGTAATACAGGACAGGATTGCAGGACACTTGGTACAATTCTCATCTTTTAGGCTATGCTTTGCTCTGTCCACCAAAG 
10 GGGAAAAAGGGTGTATTAGGATTCTCTAGAGAAACAGAACCAACAGGATGTGTATGTGTATAAATGGAGATTTATTCTAAGGAATT 

GGCTCATGCAATATGGAGGCTGGCAAGTTCAAAATCTGCAGGGTGGGCAAATGGGCTGGAGAGCCAGGAAAGATCCAATGTTGCAG 
TTAAAGTCTGAAGGCTGACTGGCAGAATTCCCATTGCTCAGGGGAAGTCAGTCTTTTGTTCCATTCAGGCCTTCCACTGACTGGAT 
GAGGCCCACCCAAATTATGGGGGGTAATCTGCTTTACTTAAAGTCCACCCCTTTACATGTTAATCTCATTCAAAAACACCCTCGTA 
CAAACAAACACCTTCACAGAAACAAGCAGAATAACACTTGACCACATATCCCATGATCCAGTCACGTTGGCCACAGAATTAACCAT 
15 CAGAAAGGAAG ATTG CACT AG C TTAAACATACAAAGGGGAAGTTCTG C ATCCACACAG AG AGAGAC ACAAACTACTCCTTAT AC CA 

TGGGACTAGCGGAACTTGTCTTTGAGGTTCTCCTGGGTTTAAAAAGAGGGGCCCCAGGTGTGTGCTTGACATCCCTCAACTGTACA 
AAAGCAGTTGGCGCCTGTCTAAGCCAGTGCAGCCTTCCTTAACATGCACCAACACAGACAGCCCTATTCTTTCTTTTCTATCCCAG 
GAGGTGGTGGGGCCCAGTGTCTGCTGAAGTCAATCAGAATGAGTTTTAGTAATATCACATTTTTTTTTTTTGCCAGCAAACATTCA 
ACAACCCCTCTGTAACCAGATCCTATTCTATTTAATAGCTTGTGAAATTGTAAATTTCTGGAAATAGCAAAATACCCTCTACTTGT 
2 0 CTGCTCTTTGCCTTCTTTCTGCCCAAAGTTACCCTTCCCAACTCTGGAGTCAAAATACAAACTAAATTTTAAAACAAAAGCAAACA 

AAACAAAACAAAAAACCCAGTCAGCCCACTGTTCTTTTTGCCTGCCTGCCTTACTTCTTTCAGTCCTTCTTTAACATGCTGGGCAA 
GTTTGATGAGTTAAAATGTCTGCCTTTAACTCCTCTAATCCATATTCGGGGGGACTCATGTATTACATGAAGATTAGGACTGTGTT 
GAAAAGGGAGTCCAAATCTATTGGCATTTCTATTCTGCAGAATATAGAAAAGACACTTCATTGGACTGTTTGCTATTATTAATCCA 
ATTTAAGGTTTAGAATGGCGGTTCATAGAGTTGCTTCAGTTTTCCTAATTACTGGGAATAGGAATTGCAAACTGAAGCATGAAGGA 

2 5 GCTAAGAGTCCTTGTGAATTATACATCTTAGTTTACTACTGTAGAAAAATGATACAGTTTTTCTGTCACCATACCTGCGATGGTGA 

GCACTGGCAGATGAATGAAGCACAGCGCCAGCTCTCTGGCTACTTTCTGATCCAATCTATTTATCTTTCTTGCATTCTAAArTTTT 
GTGACCTGCAAGTTAATGGCAAAAATAACATTTGCTTCTTTTCTAACATTTCTACTTGAACTAAAATTTTAGCCAGTTCCAATAAG 
GATTTTTCTCTTACCTGTTGAATAACTCGAATTGACTAGACCTGACCTGATTTGGATTAATTTGAATACCCCTACTATATGCCTGA 
GTGGTACTGTGGGCTCAGTATTTAGCATAGCATAGACACTTAAATTCACCCAGAAAGGGTTTCATCCACCATGTTTGTACATTCTT 
30 GGCCCTTGCTGGTCATGAGTATAATTACAAAGTGTTTGCTTTATrTACCAGCTAGACCAGGGAAAACACTGAACCCTCCCCCTGGG 

TGTGAAATCCAGGTGGACTTGGGCCCATTCACAGAGCATTAGAAACAGGACTTCTCGGGGTGCTGCTCCCCACCTAACCCAGAATC 
AGTAGTGGCATTTCCTTTCAGAGCACAACCACCAGGAAGACGAAGAACTCACTGATGTCCAGGCTCAGGTCCTTGATTAAATGCCT 
TTCTGAAGAAAGCTATTTATTGGCATCAGTCACATGCTAGAGAAAATAAACACTGGACAATCCGTCTGTCAGGGAGATAAACACCA 
GGAAATGCATGCCTTTGAGAATTACAAGAAGGAAGATGTTGAACGAGAAAAGGAAGATACCTTCATCCTCCTGAAACTCAGTGAAC 

3 5 AAGAAGAGGAATTTTTTCTAAACATTGAAGACAATCATAATTGCAAAGAGCATTGACCAAAACAAAAATCAAGTACGGTATGGAGT 

ATAATGAGATGGATTATAATGAGAAAGATGCTGATGTTTTCTAAATTCTATGGGAAAGAAATGGAGTTAAACTGTAAAGAGGGAAA 
TATGATCACAACAAAACAAAACAAGTGGTGTGTAAACAACGTAGCTCCCCAGAGATAGACACTTGGTTAATATCTGCATAAATAAT 
TCAAAAGAGTAGTGAATTTAGGGACTTTGGAGGTTTCTAAGTTTCCAGCTATTACAGAAGGCCAAACCAGTAGCTAGAAAGCTATC 
ATCAGATGGACCAGGGTATGCCTCTAGAAAAATGAATAATTCAAAGGTACGTTCTTGCTACAACCTGAATATTTGTGTCCCCCCAA 
40 AATTCATATGTTGAAATCCTAAGGCCCAAGGTGATCATGGGGGCAGAACCCTCATGAATGGGATTAGTGCTCTTATAAAAGAGGCC 

CTAGAGAGAACCCTCACACTTTCCACCATGTGAGGACACAGCCAGAAGTTAGTAGTCTGTAACCCACAAGAGAGTCCTTATCAGAA 
CCTGATCATGCTGGCACCTTGATCTTGGACTTTCAGCCTCCAGAACTGTGAGAAATAAArTTCTGTTGTTCGTAAGGCATTCAGTT 
TATGATATTTTGTTATAGCAGTCTGAATGGACAAAGACAGTATGTTTAAAAAACATTCTCAGTTCATTCATTCATTCAGTCACTCA 
CTCACTGAACCGAAGCTTAATGAGrTCAAACTACGTGCTAGCTCCCGGGCCACCGGCTAGGGATGGGACGGCAAACAAGACATGGT 
45 TTTTCTAATAGAAGTGTCATAGGCTCTTCCTTGAATTTACCAGTCCAATCCGCAGTAGCAACCAAGCCATTGACACAATTTAGGGC 

AATATTTGAG ACTGTTCTGG AAATAAAGTGG AGGT CTGG AT CCATTCC CC AATGTGG AGGCTG CGGTTGT AAG AGTG AGACCACAT 
GGAGATTCACGTCATGATGGACTTAGAAAAGTTCAGAAGAAAACAAAAGAAAAAAACAGCAAATTCTTATGAACAGGCAATTAAAA 
ATATACTGCAGTCTGGAGACTGAGGGGGACATGATAGAAGTTTATAAAATCACAACAAGAGTGAATGAAATAACACAAAATGGTTA 
AAAGCAGATGCTCTGGTGCCAGATTGTCTGGGTTTAAGTGTTGACTCTGCTGCTTTCTAGTTTTGTGACCTTGGGCAAATTATTTA 
50 CCCCATCTGTATTTCTGTTTTCTCATCTTTAAATTAAGCTAATAAAAAAGTACTTACTTATAGATCGATGTGGCTGTGAGGATTTA 

AGTGAGTTAATGCATGTAAATCACTTACAGCAGTGCTTAGCACAGAACAAAACACTTAGTAATATGTTACCTATGATTATTTTTTC 
CCAAATTCTAG ATCTTTAAAATCAGTTC AGTT AATATTC AATTGTAAAGATAAAGT ACGTTATG ATG CACTTTGTTG T CT AAAGG A 
ACTTCTTATATGTAGAAGTGGTACAGTCTGAACCTACTAGGAGATGCTGAGAACGTTAGATTAATTCTTTAGTGTTAGACCTGAAA 
CAAGTCTTGAGGGGGTTTATGAATGCTTTGCGTGCATGTTTACCTTATAACTTTGCATCCTTCAGTAACACAGTTGGACCCAGCCT 
55 CCTGGGGTTGAGAAACTGGCGCTGACAGCATATCGTAATGATAAAACATGATTGCTCAGTTTAGTGAAGGGGAAAATGTTAACAGT 

CTTTGATGTAGCAACACATAATAATAACAGGCCATCCGCCACAGAGGAGGGCATTGTTGGAGACCCAAGGCCAGTGAATGTTTTGT 
GTGTGTTATTTTCATAAAGAAAATAAGTTTACATCCATGGTCCACACACTTGGGCCTGAGGCAAAATCCTCTTCTGAGAAAGAGCA 
GCAGATGTTTGTGGGGTTACAAATAGGGGAGCAGTGAAGGGGAAGAAAAAACTGAAAGGGATCTGCTTGCCTAAATGAAGACAGGG 
AGCATATTAATTCCCCTAACCAGCCAGTCACCTCTGTGTGATCAGTAGAGGCCAGAGTGAACCTTGAAAAGAGGTCTGAGATCAAT 
. 6 0 CATGCTTTGGCCATGCCATCCAGTGAAATTGCTTTACAGGAAAAAAAAAAAAAAAAAGAGAGAGAAACAGGATTAAAAAACAAAAC 

AGAGGATGGGCGTGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGATCATGGGGTCAGGAGTTCAAGAC 
TAGCCTGACCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAGTTAGCTAGGCGTGATGGTGCATGCCTTCTAGTCCCAGC 
TACTCAGGAGGCTAAGGCAGAATTGCTTGATCTCAGGAGGCGTGGGTTGCAGTGAGCCAAGATCATGCCACTGCACTCCAGCCTGG 
GCGGCAGAGTAAGACTCCATCTCAAAAACAAAAAAAACAAAAAACAAACAAACAAAAAAACCAGAACCACCACAACAAAAAAATCC 
65 CAACCAGGATCCTTTCTTTAACTGAAATTTTACTTTGGAAGCCCATGAATAAGACATATATCTATCCATAGCTATATCTGCATCTG 

TCAAGTGTGAAGGTGTGGAGGACAAGATTGTGGTCACAGAGGCTCCACCAGTTCACCCCTGCTCCCATTTCTATTGCCTCCCACTT 
GCACTGATGTCTTTTACCCTTTGTATATAAAGTTTTCAAGATCCAATGTGTATTTTAATCTTATGGCACATCTTAATTCAGACTAG 
C CACACTTCG AGTGG CCG ACACATGTGTCAAATGAC CACCACACTGG AAAATACAGATAT AG AGCCTTAAATGG CTCAG AG CCTTT 
TCCTGAGTCACAAGCACACCTGCCCATGAATTTTGTAGGAAAGAACTGCAGGCCTCTTGTGTCCAAACTCATAGATAGTGGGACAA 
70 GCACATGGCCCTGCCTCTGTTTCCATCATTACAGTAGCCACTGTCTTAGTCCAGTTGTGCCGCTATAACAAAATACCTGAGACTGG 

GG AAGTTGTAAGGAACAG AAATTTATTGCTCACATG AG TTCTGG AGGCTGGG AAGT CCAAG ATCAAGGTG CCAT CTG CAGGTTCAC 
TGCCTGGTG AGGG T C CAAT CT CTG ATTT CAAG AT AGCACCTTGTTG CTGTGT C CCCACAGGGG AATGGAAGAAAACT AACT CACTC 
C CTG AAG CCCTTT TGTAATGG CCCT AATCCCTTCCATGAGGCCTCTGCCCTC ATG ACTT AACCACCT CC AAAAGGC CTCATCTCTT 
AATAGTGTCACACTGGTGATTAAGTTTCAACATGTATTTTGGGGGAACATTCAAACCATAGCAGCTCCTTCCTTCAGGGAACACTT 
75 CTTATCAGCCCTTCCCTAGGCCTGGAGAGTGTTGCTGGATGTTTTGCCAGGCTGGTCTCAATGACCTCAAACACTTACCATGCCAC 
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TTTCCTATTCCTCAGCTTATTCCCCACTCCTTCTGGTATAATATCATCTTTATCCTGGATGATTTTTAAGTTTTCTCCAAGCCATT 

CTCTGCCTTAATTCTAGTACCTCCAGAAATCTATCTTGACCTTGAGGATTATTTTGAAGGCCCCACCTTCTGCCATTACCCCACAC 

acttaaccatttaagtgcacaaaaaagaagtaatttaattaAtacatttgctaaatactatccatattatatcttatatgttggcc 
taagttattgtcatcttttgactttaatacatagtacttcagctgaaacagtcaatatttttcttatgatgtttgtgggaacaaag 
5 atatgctcaatacaatcatgttacaacatccagactgaatgaagatgcttcactctttctttgggactgaaactaacattaacgct 

ctgctgctggttattgatatacagatcagatttgtagccattggctgactagcattacgaatttaagtctcagggcattatatttc 
agtgtagtattttcacatttatcgctcaaaaacaggaataaaatcacttcttcttgtccaaaagatgttctgaagagtagtgaatg 
gaaaaaaattccatctataatctgatttttttcaccagtcttatgacttgaatataaacttagagatgcctaacttaaaaaataac 
tacaactttgcttatattcataatctggtaattattccacatttcaggcttgatatatgataaggaattttgccatctttcccaat 
10 gtttcagcctggatggcttagattcttagtcaactaaattataataatctactactttgaaactataataaaacaatcatctcatt 

acaagagttacatttcttcttgaaattacttttccattttgggccttgtgggaaaagctgttaagaactcttctgcaattgtataa 
atctatactttgggcttagatgttgaggcattagaaatgaattcatcatttatagatcatatatacctttaaagataggcacctta 
tttcctaaagcaagtaaattaatttttttttccactgaatgccttttatcagcaggggatcttttttcccccctgagcgcttgaat 
gagttccctttttcttctgagttggggtattaccattctatggataaatgaagacagagactggatgaacagatataacagataga 
15 gtcagaatcagaacttagaactctcaaactctgagttaatgaaaaattttcccataattgtctatgtttagggaaaggtaagcttt 

cagccttccagctccagatagatcaagggtagaacctctgggaagttcttttctgatttgtatagaaattacccagaacccaagtt 
tcctgaccataacctgttgatcttcaaacatttaagaaccaaatggtgtgccctaagcactctgctattatcaggagggtgaattg 
acgtgtgtgttggtgtgtggatggagagaggtgtaaaccaaaaataaaattctaagcaccccccacgccccaccccctgcccaccc 
cgccttcccaggcaaccctctgaacggactaatttgtcaaccagggctcttgtaaaatttatcctgaaagactggttcaggccatg 
20 aagggatgtgagggtgggacgtgccccattcattatatatcaaccaacggactaatttctcaacccaggctcctgtaaaatttatc 

ctgaaagactggttcaggccatgaggggaagtgagggtgggatgagccctgttatatatcaacatggagttcaagtctgataagaa 
acattttacaacctattctctctgaacctgctgcctggagacttcatctgcataataaaactttggtccccacaagctcttatctt 

AACCCATACGrrCCTTTCTTTGATCTCAGGTCTTTAGACAAACTCAACCAATTGTCAACCAGAAAATGTTTAAATTTACCTATAGC 
CTGAAAGCCCACCCGCTCCTTAGAGTTGTCCAGCCTTTTTGGACCAAACCAATGTATTTCTTAAATGTATTTGATTGATGTCTCAT 
25 GCCTCCCTAAAATGTATAAAACCAAGCTGGACCCCAACCACCTTGGGCACGTGCTCAGGACCTCCTGAGGGCTGTGTCACAGGCCA 

TGGTCACTCATATTTGGCTCAGAArAAATCTCTTCAAATATTTTACAGAGTTTGACTATTTTCGTCAACAGACGTTACACAAAATC 
CTCTCCTATGTAAGACTATCGGATGTGTACGTGATGCCCGTCGTAACACTGGTGTGAAAAGCTGGACTGGGGGGTATGTGCCTGCA 
TGTAAGTGGAGGTGCCCAAGGGGATTTCTCTTCACAGCTCATTGAGCATAGCTGACTTGCTAGCTATGGTCTGACACCTCCTGATT 
TCAGATCTGCCCTGAAAACAATTACATGAATATGCCCCTGCTACTCAGTATACTACTAGGCTTGGAGTCTGAAGTAGACCTCCAAA 
30 CCCCATCCAATCAGGTAAGGGAGAAAAACGATAGCCCAACATTCCCTAGTGCTCATAATGTATTATTCCATTATTTCACTTTTTAT 

CCCTTCTCTCACAGATAAGAAAAGAAAAAGCTCTACTTCTTTAGGGTTCTTGGACGTAGACTCTCCACAGTTCATCTGGGGTTGTT 

GCCCCGCCCCCTACTCTTCTCCCTGAACAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

35 CTCCTCCGGCCCCATTCAATCTAGCTATTTGCACTCGGCTCTGGCTCTTTTCCGCCAGCTGCGGCTGTTCCAGAAGCGCCGGGCTG 

CCGGTCCTGGCCTCGGCAGGGGCCGTGCGGGAC.CGAGGGGTGGCGGCCGAGGCATGTGGGGCGGGTGGGTTGCGCGCTGCTGGCAC 
GGCGCGGGGACCCAGCGCGCCAGGCGGGAAAGGGGGGCGGCGGCGGGCGGGGACCCAGACCCGGAGGGGCAGCGGGCGCGTAGCGG 
GCCCCAGGACGCCCGGCCAGGGGATTGGCCTCTGCACCGCTGCTCAGGGCGCGTCCCrTGCCGCCTCTGGCGTCGACTCAAGCCTC 
CTCCTCCGAGCAGCCCTCAGTGGCGCCGCCTTAGTGCTCTGGGTCGAGCCCCGGGAGGGTTAGCCTGGGGACGGCAGGGGCGTGAC 
4 0 CGGGGCGCGGAAGTAGGTGAGCAGCAGGGCGGCGCGCGGCGGTCAGGCCGGGACAGCCAGAGGGGCAGCGACATCTGCGGGCGGGC 

GCTTCCCGGGCGGAGCAGGGCCCTCCGGAGGACGCAGGCCGCGTCGAGGCTGAAGGGCCTCCCTGTCCGGGACGGTCAGCTGCCAA 
GTTCGGGCCCTTAGCGCGTGGCCCCGGGCCGCGGCTCGGAGCGGAAGCGTCGCCCCTGGCTGCGCGCTCATGCTGGTCCTAGCGCA 
GAAGACCCGGCGAGGTCCGCGAATTTTGGCTTAGCGTTTGTCAAGTCACCTCGAGCGACTCGGAGAGAACCCGGCTTTCCCACTAG 
GGACGGTGATCGCAGTCTCTTTCCTTTAGAAAGTTACTCCGATACTTTTGATCATCTGTCCATAGTAAGGAGGAAAAATAGCGTGG 
4 5 TTTGTCCCCGGGTGAGGGAGTGTTGGAGGATCCCGTCCAGTGGGAAGAGCCAGTTTTAGCGGAGCAGCGCGTCCAGCCCGCTGACA 

CTTCAGCCTGGTAAAGGGTTAACTGCATCCTGCCGGTTCGGTTTACATGTAAATAGAGAGCAGCTGCTCCGCGCGGCCCCGGCTGG 
CTCTTTTAAGTTTTTGATTGGTTGCCAATGACATCACCGCCCGTGTTTTAACACCGAGGACCCAGAGCAGCTTCGGATAAACCCTC 
CTTAAAGAGATGAGGCCACGCCTTCTTACCCGCCCCCTAGGCTGCCCATTGGTCGCGGGGCTCTGTGAGGTAGCGGTCGGCTTTCT 
CCGGATTCTTATTGGCCCAACCCGCCGTCGGTCGGCGGCGAGTCCGCCCCCTCAGAACCTTACATTTACAGTGTAGCAAAAGAGAA 
50 AGTAACTATGTTGCTGCTGGAGATCAATGAAGCCGAGTGAATGGGGGCTGAATGTGCGAGTCCATAGCTGAAGAGGAGCGCCAGAT 

GGTGGAGGAATACACTTATTTATGAAGTAAGTGGAAGTCACCGCGACTACTCCTGAGAGCCCGGGACTGGAGGTGGAGGATTGTAA 
GGCGGTGCTTGTGTGAGTGTGAGTGTGTGTGTTTGTGTGTGTGTATCTGTGTGTGTGAGAGAGAGAGACAGAGACAGAAAGATAGA 
GATGCGATGCTGACGGAGGAGCTACAGCAGGTAGGGTTATAAGGTTCCGGCCGTTGGCTCCTGCTACCCTGTGCGTTTACTCCCTG 
CAGTCTACTTGGATTTGGGGCGAAGAAAAAATGAGGTTTGTTGGGATGCTTTGCGGCAGTTTTAAATGCTCGGGGCTCATTAGTGC 
55 GCTGTGTGCCGAGGAGTGAAGCGGGGGGCGGGGGGATGTTAAGTGCTCCAGGAATGGGGAAGAAGCATTCTCTAACCACTTAATTT 

TCTCTCCAGCTCTTGCCTAGTGGTGGAAGGGAGAGGGGATAGCTCAGTATTTCTCTGGGAGATTTTCTGGGCCAGACTGGATGGTT 
TCACGGGCAGTATGTACGCCCGACCCTCTGCTGCAGGGATGCAGGTCTCTCTATACACTCCGTGTGTGTGTGTGTGAGCCTTGAAC 
TCTGTGTGGAGGTGGGGGTCCCAGCGCGTGTCTCTGTGAACACGCTTATGCGTCCCTCTCAGAAGAAATGGTATGTTGATCCTGGA 
CGTGTCCTACCAGGTAACACAATAGCAAAGACTTTCACCGCTTGGTCCAACCGGGAAACAGTTATAGCTTCTGGAATAGAACTCGC 
6 0 TCTTCAGAAAAAATACTACGCAAGGGAAGGGGGGTTGACTCCTTCGCTCCCATCCAAAGGTGGGTGAGAGAAACCCGAGTCGTTGG 

AGATCTGCCGACGTGATGGGTGCGTGCCCCGTGTGCGCGCGTGAGTGTGGATTCCGCCTGTGACACTTTGGTTCTGTGTCAGAGAA 
TGGTGACGGTCGTGTGTAGACGGATGAGAATGGTGACGGTCGTGTGTAGACGGATGATAGATGGCATTTTTCCTGATAGCTCTTAA 
AGTTCGTTTAGGTGAGCGTCTCrrGGCGTGGGGTTTGGCGTCTTTGCTATGTGCATGTCTAATAGAAGAAGAAGAGTTAGCAAGCC 
TGAGTTGTAGAGTGCCCCTGTGCCTACAGGAGGAAGGAGCTGTCTTTTTGCAGACACTCTGAAATCAGAGATAGATCCGGTGGGCA 
65 ACAATTCACTGTCCCTTTCAACGAGTACAGGCTAATTGGGAGGTCCTCTTTACGGAATGAGTACTCTTGAAGGGGGGATATCTGTA 

TGGGATTGAAACCTTATACAACGTGGCTGCCTCCCATTGAGAGAAGCTCTAGGATGCACAGTCTGTGCCAGCCAGGGAGATGAAGA 
GGGGAGGAGAGCCCAAGTTGTCCTTTCCAGGCAGGAATGAGGGCGGGGGCAGGTGAGAGAGCAAAGGGTGAGGGATTTGCCGGGGC 
TGGGGTTTCCAGGTTTCCAGATCTGGCTCCATGGCTTGAGATTTCGTTTTAGGACACCAGTTAGTAGTGAAAAGGGGAAATGCAGA 
TTAATTTATAAGAGGCCAAAAGACAACATGTGAGGTTTTAGTATGACTATGTTGTGCTTTTCAAAGGACCCCAATAGAGAATGGAA 
70 GGCAAGAATAGCTCCAAGTTAAAGAGATTCACTTAAGGGGATTTGCAGAAAGTTGACATCCACCCTGATGTATATTTAGCTGCTGT 

ACCTTTCTGTGAACCATGCCAGTGCTCTTGGTTACCCCTTTGCCTTTGCAGCGAGTGAGGGAATTAAATGGCAAGCATGCAAGGGT 
ggacaaatgggtctttctcagatgtttgcagtgtacttctgcccgagagctgaggttcagaatagatgcctcttaagagcctccct 

TCTGTCTTCAGCTTTTCTAATTATTTGTGCTTATACCTTCTCTACAGCTGAACTTTTATGTAGGTCCAGGAAAGGTTGTTCATTAA 
CATTTACAACATTACATCCAAATTTAACCTTAGACTTAGCAACCAAATTGATTGGAGCCCTCAGGTTTGCATCCTCTTTGAATACA 
75 TAAAAATGAATTTCAAGTTTTGATAATGGTATGATAAAGGGCAATTAGGACGACTTTGCTCAGAGGGATGCAAAGGTCTTTCCCAG 
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GGATTGGATGAGACTGCCTTTTGTGTCACGTGACTTTATTCTTTCTTTCCCCCTTCCCCTTCTTTACAGACTGTCTTGAGTTCTTC 
TTGAATTGCCAGTTTTCAGCCTCCTCATGCCTCCGTCTCCTTTAGACGACAGGGTAGTAGTGGCACTATCTAGGCCCGTCCGACCT 
CAGGATCTCAACCTTTGTTTAGACTCTAGTTACCTTGGCTCTGCCAACCCAGGCAGTAACAGCCACCCTCCTGTCATCGCCACCAC 
CGTTGTGTCCCTCAAGGCTGCGAATCTGACGTATATGCCCTCATCCAGCGGCTCTGCCCGCTCGCTGAATTGTGGATGCAGCAGTG 
5 CCAGCTGCTGCACTGTGGCAACCTACGACAAGGACAATCAGGCCCAGACCCAAGCCATTGCCGCTGGCACCACCACCACTGCCATC 

GGAACCTCrACCACCTGCCCTGCTAACCAGATGGTCAACAATAATGAGAATACAGGCTCTCTAAGTCCATCAAGTGGGGTGGGCAG 
CCCTGTGTCAGGGACCCCCAAGCAGCTAGCCAGCATCAAAATAATCTACCCCAATGACTTGGCAAAGAAGATGACCAAATGCAGCA 
AGAGTCACCTGCCGAGTCAGGGCCCTGTCATCATTGACTGCAGGCCCTTCATGGAGTACAACAAGAGTCACATCCAAGGAGCTGTC 
CACATTAACTGTGCCGATAAGATCAGCCGGCGGAGACTGCAGCAGGGCAAGATCACTGTCCTAGACTTGATTTCCTGTAGGGAAGG 
10 CAAGGACTCTTTCAAGAGGATCTTTTCCAAAGAAATTATAGTTTATGATGAGAATACCAATGAGCCAAGCCGAGTGATGCCCTCCC 

AGCCACTTCACATAGTCCTCGAGTCCCTGAAGAGAGAAGGCAAAGAACCTCTGGTGTTGAAAGGTAATGCCCCTGCTCCCTTCCCA 
AGCACGGTCCTGATTAGCCGGGTTCACTTTGGGTTTTCTCGTAGAGTGACAGCATTCTCCTTACCCTGGCTACCAAAGACCAAAAT 
AGACTTTATTCTTCTCTTCCCTTCTATGCTCTTTATTGTTTTGGTTTAGTAAGAAAAACCCAGCAGCACTGAACTGGAAGCCAGAA 
GATCTGGGTTCTACCCTTCATTTGGGTTCTAATTTGCATTGTGCAAGTCATTTCACCTCTCTGGGACTGTTTTCTCATCTTTCTAA 

15 aaaggggctttatacacaccagatggtatctcaagtcatgcctggtctgctagctctattccaatcaatcactagttggaaagtta 

TTGTCTCTCAGACTTAACCAATGTTGATGGAACAGAGGAAGGAGCAACTATGGTGAACTACAAGTAAACCTACAGGTACCAGTTCT 

TACTGTGGGAAATTCTTTCTCTTTCTCACCTTTCTGACCAGCTTGACTTTTATGTGGTTTATAAAGTGACCTTGAAGAAGGGCAGA 

GCTTCTTATTCTAAGGCCCCATATAAAGTATAAGTTCACCAATTACATCCATTCCTCTGCCAAGGCTCCAAGGGAACAGAGACGTT 

TTTATGAAACACTCCCCAACCCATTGTTTTTTCTGGCCTCACCTGACAACGGTTGGCATCATGGCTCCTCCCAAGATGGAGTAATG 

2 0 GGTCACTTG CCC CAGT AT ACTG AATG CAG AATAACTGAGATTAGCAG AACTG AG CT CTGG CAG AAGGAATTATTCACCACT CTTCT 

CGGAGCACCTTCCATACCGTGTTGCCTAACCTTTCCAAGTAGCCTGCATCCTGTGCCCAGCCTAGTTGCACCTCTTTGCCCTCAGA 
TACTGACTTTTGGGGCACTGTACATCACTCTCATTCGGCATCTTTTACCTGGTGGTGGTAGTGAGAGATAGTCGTCTTCTCTCTTC 
TCTCCTCTTGTGTTCTGAGCCAAGGTACGCAGTTTCTGGGTCACATCTCCAACCAGTCTCCTAAAGTGTGTTGACCAAAGGTGTTG 
CTGAGTTTGAACACATTGCATATTTAAATTGCAATAGGACATGTGGGTGAGCAAGTTAGTTATTTTGrCTCTATGGGACAGCTTTG 
25 CCATTCTCCTTCTTGTCTTCCCAGTGGGGCATTCTGCCTTTTGTTAAGCAGTGTTCTGGGAATTATAGTTCTGAATTCCACTGACA 

CAATCTCCTCTTCCCACCCTCCGCTCTCCTCAAACTTGCCCTCATGGGGCTACACTACCACAAAGGCACATCTCTCCTTAGGGCTG 
GTGGGCTTTGCTGGGAAGGAGAACATGAAAGAATTGTATGTAGAGAGTTCCAGAAGCTTCTAGACATTTCCTGGTCGTGGTGGTTG 
TGGTGGGTTTTCTTGAGGTCACAAATATGTTCAGATTTCCTCCATATAGCTCTGTATTTTATTGTTTCTGTATTCTTGTATGGTTG 
ACTTTGAGTGATTCCCAGGATATTTACCCTGCTATTGTCTTACCATAATCTTGATGTGTCTAGCCTCTTACAAATGAGAAAATCCT 
30 ACCGAGGAATTTCCCATTTGTAATAGTTTGTCTTGGGGAGCAAAGAGGAGGATAGCCAATGATCATGATGATCTCCTCTTTTCTCA 

CGCAGAGCAGGTGTTCATGATAAAAAGCAAGTCTTTTGTGTCTTCATGATCTGAAGAGAGGAAACAACACGGATCAAGATGATCCT 
AGACCTCCTAATCATGGGGATGATTACAAGGAGTTGCAGACCCTACTCTCTATTTTGCAGTGGGTGGAGTTGTGGATAGGGGTGAC 
CCATCAGTCATTGAGAAATGAATCTCCTGGGTGCTACTTGTGAAAGTGAGGATCCTCTCTCCCTTTCCTGTGGATGCAGCTGAGAT 
TCTGGACAGCCTAGACTTCTTCCTCAGTGTCAGAGTAAGATTGCCTCAATGGGGCGGGGCAGGACACACTGCTGACCTCACCACTG 

3 5 GGCGCCCTGGGCAGCCACTGCGAGGCCTCGTCATTTTCGAGTTGGTGAGACACCGCGGCAGTCGACTTGGAAGATGCTCTGGTGGT 

AGAGGTTAGATTATTTGTAGTTTTGGGGGCCTTTTCTTCAAATATCTGGGAATTTCATTGAAAATATGTAGTTCAGGAGTGAAGGG 

GTCTATATTCTACTTTATAATTATCATTATCATTTTGGTATCTTTTGGGAGAATGGCCTAAAATTGGGACCAAGATGGAAAAGAAG 

ggaaaggaatgggtcaatattagaatgcccttcgttatcctttcaacttggtaaaccagagattaataccatagcaccactgtggt 

GAAAGACGGGGTGGGCATTCCCCAAAGGCATGACCAGCAGACTTCTCTCAGATTCTTGAGTGGGTCAAGCAGACCATTCTGGTCTG 

40 gcttctcctctcagatttatttgagtaatcccctcccttggtgataagattgtgtttcagcaagagtggtagtggtaccatttcgg 

aaggagtaatttttgcagggaagttggtgggaggggggcatagttagaacataaggaggaaacttctaaaggcttgttagtttatt 
ttcagagatttcagtacaatcttgggtaatttatggctggcccatctgatgctctggtttatgtttgtaaacactggttgctaccc 
tccctgtccaagatccttgtccccctgtctccatgccatactctccatttttggtgctgtctgtcaagtagagcggctgctaactt 

G CCATTTTAGT AATG CTGTGT CAGG TTGGGAAGAAACCGATCAGAGGCATGGCAG CC c CTGGG ATTAAGTT ACTGTTCT AATTT AC 

4 5 AGTGCCCTCCCTGTTGTGACCTATGCTAGAATCTATGTTTTAGTCTCATCTTCTAAAGAATAAATGGCATCAGACCTGTGCTTCTC 

ttcaacctggtgaaaatgatccaaatgaataaatatttagggatttgtgaggtctttgaaagaattatattgttttactcaaagct 
gatttttaatcaactaaaacttgctttctagtcaaactgagtaagaaagctgaacaattctagaccatccataacgagagctaccg 
tttttgctataaagtttttcaggctccctttcttttcagtaaagctgggtccagggaaataatttgtcatttacttaggtaggaag 
aaatagtctactgcccctttttcttaaagacagtatatgccttcaaaaatgttattataaacattttcaagcatatagaaaagcag 
50 aaaagtgtgtaatgaacatccatacacctatcaaccagattaaacaattatatttttcctatttgctttctcttttctgttgaaat 

atttaaaaatatagataatgttttaatgtatttaagtatgtttaatgtgtaaattaatgtttcaaattcaataaagctggaaatat 
tttatagtatactatgaacattttcactcgtaaacacttgagtgtcatgtacccatttttaagtgcttttcaacttcgaatccctc 
tgtgactgactggcagtcaggtctacagaggagcttccctccctgggagtaggagggctccaggtgcctccttggggtctgtgtgt 
cccccttcctccctggtatgtcagagcccatgcctctacttgctctatgctgttgtaaaacaaggaatgaccaactgctacaatct 
55 ttataggactgctctgtaccaaaggcctttactgggggaatgtgagaagaagagggaaatggtttaaaaggatgatccatggggag 

gatttgatcatgcaggcagttaggcctttatactataaaacttcatcactccttagaattgagcaccatacattgcacacttttcc 
ctagttgaaaagaattctgaaatatactcttattggcaatagagttctatgacaaagtggatggctaggctcagaaatcagagacc 
tgtgaaaaatattctgtttctgcccttttttcgggggtggggtggggaagggaataaaagtctccccttttctctcagagatgtta 
tgaggattttaaaaaatacctgaaataaagacatatctacattcataaacgtgctgttgttattctgagcctctggttaacatcca 
60 aggctaaaatgtcaaacattagccttgtagcaaatgatggagaaatcaaggcagaacttcggatctagtcagcctgaatgctagcc 

ttggctcccctctaactaggtatgtgcccttggggaaggaactgaatccttcagttccttagttacctcattaacaaaaagaggat 
ataacaatagctatctcaaagtgttagtttctgaaataaatgaattaatgtgtgtaaagtgttcagaactttatacacatacatgg 
taagcactccataaatatggtagaatgtttttattgatattgattgaaaggaaatgatagtgccagtacaaaggcaaattttgttc 
ctaaggagtacaaataacaagctaggtatagtagagtgtgtgtgttgctatggcctaaaaataacttggtgactgttaactaattt 
65 aagttgcatagagttggagtgccaagtaattgcaaaaacatattgggccaggaggctggagtaatttgggtatatccagaattatt 

tgttttagggaaatttgtaaaaacatgataataattctgtccaaataatgtcccataacaaaagcataaaactttttagctttgct 

TTTTGTTGCCTCTCATCATCTCATCAGGAGGATTTATTTTTGGAATAAGGATTGTGGACTGACTATAAAAGGGTAGATGGAAGGAG 
GGGTGCGCTGGTTCCTGAGCCTAGGGTTGTGTTGAGTTAGAATGTGAAGGAAAAAGGAGGGAAGGAGTTNNNNNNNNNNNNNNNNN 
NNNNNNmWNNNNNNNNNNNNNNNNNNNNNTTCTTGCTTTTCTGTTCCTCATTCACGATGTGCTCAGCAGAGTGAAATTTTGCTCA 
70 CTTACACCTGGGTTCAAATCTAGGCATTTCCATTGACCAACTGTATGCCTTTAGGCAAATCAGGGGGCCTCTCAGAGGCCAGGTTT 

TCTTCATTGTAAAACAGGGACAGCTCCAGCATCCTAGGTTGAAACAAGGTGATACAAAGTACCTGGCATTTGATGGCTGTCAATAA 
ATCAAGCCTCTGGACCCTGCTCTCCTACTCTCATGCACTAATGTAAGAACCTCTTACATTGCAGGGGCAGGGGTATTGGGGAGGAT 
GGGCAAGTCGTTCTAAGCACAGTACTGTGGGAGCCTGTTAAGTATGAATACTCTTGCCCTTACCAATTCAGAACAGTTAATTAACT 
TAATCATCCAGCTTGTCATGGACAAGTTCAAGAAACTCCTCTCCTGGCAATAGGAGACATGATTTCACATTAGAAAAGCAAAGCAG 
75 GGGAAGGAAACTGAATAGGTAAAGCACTTTGCCTATTTCTGTTTTCAAAGCACGTGTGTATAGGAGAAAGGAGAAGGGAGAATGGT 
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G AATATGT ACACTTTTCT ACTTGGT CCTTTGGG CAAAC C CAT CTG AAGG TCTGACAAAATTAC AGG AG CAGAAAAACTTTCCG TCA 

CATACT CCTGGTG CATACACCCTCAGGGACT AAGTGGG AG CTTTTG ACCAGTAG C AAAAAT CTAGTTCCTT AAACCCTG CATT ATC 
AG AAGCC AG AAC CTCC AAGCC CCAGCATTG CTGAAGAG CAGTTTGGG CATG AATG TGTGATAT ATCGG AGTGCTTAG GCAGTTTAA 
TCCAAGTTGGTTGAAAAAGATAGACTACATATTAAGGAGAGAAATTCTAGTTCCAGGAGAGGTCATCTCACCTTTTTGGAACTAAA 
GAATCCCAGCTTTGAGAAGAGCAAGGAACTTTAGAGGGCCCCTAATCCAGTAGTTTTCACTGCAGGCTGTTCATTGGTATCACCTG 
AAGGTGATTTATAACCTATGATGCCCAGTTCGTGTGTCCAGAAAGCCTGATTAAATTGGTCTGGGGTGCAGCCTGCACATCAAGAT 
TTTTTTAAAGCTCCCAAAGTGATTCTAACAGGCAGCAAAGTTTGAGAACCATTGATCTAGTCCGGTATTCTCATTATGCCACTACA 
GGAATGGGGCTTGTCCAAGGTCACATGCATGATTAATTTTAGAGATTTAGTCCTTAATGTTAAAGTAGGTCTTGCCAGGTTCAACA 
GATTCAATAGATATCAACAGACTGAGGTATTCGTATGTATCATTATTTAATAACAACAGAATCTAATATATAGCATAAAATATAAG 
ATTTTTTGAGTACTGATGCCTTTTTTCTTGAATTTTGAGATTTCAGTTCAGAACTAAAAAGACCAAAGTCTGAGGACTTTCAAAAC 
CAGCAGTTCATGGTCTATATATTTACCTGGATATTAGAATATGGACCAAATATTAATGTTGATTTAATCTCTTCATCTGGGGAACC 
TAGTGGTTTAAGCTGTTAACCTAGTGGTTTCAGCTGTTAACAGCTATCAAAACAGGTATCAAAGAAGCCCAACCATCTTAGGCTTC 
TAGGGACTTTTTGGTAGGTGGTCTCCACAGCTGTACAAACTTGTGGGCAGAGGAGATTCATTTGTTTGTTCAATAAATATTGTTGA 
ATGCCTTTGGTGTGCTAGGCACTAATCTGCAGGCTGGGCAATCTGCATCACAATGCTTATCATTCAAATGCAAGAAAGACAACATA 
TATGGATGGGACCAGTCTTCCAGATCCTTTCCATCTTGGAAATTGTGTTCATGTTTCTATTCTTCATCTTCTTCTGCCACACAATC 
TTATTTAGGGAGTGTTTCATCTTCACGAAATTTTGTTCTCCTGTGAAGCACATGTTTGTACTTTTTTTTTCTTTTTCTTTTTTAAG 
AAATAGCCAGCCGGGTGTGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGATGGATCATGAGGTCAAGAGATT 
GAGACCATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGGGCATGGTGGTGCACACCTGTAGTCC 

cagctactcgggaggctgaggcaggagaattgcttgaacccgggaggtggaggttggagtgagccgagatcccgccactgcactcc 

agcctggcgacagtgagactctgtcgcaaaaaagaaaaaaaaaaaaaaaaaaaaggaaatagcctagccttttctaaatatgtcat 

gggccaatagg atttcttt c caatg tcttgatctg aaaag aaatg attcattggttttt aatgaaaaaataaat atat atg ccct c 

tgtgcctcaaaagctcagggctgacaagtctcctctgtgtgggagagtgaaactttgtaatttggaccccctaattttgtacatgt 

tgatgataggaataagggcttcgtttattttcactgcatgctctctatggaaagaggatgtgctaagcaaacaagcattgtaaaca 

atatttcagaggcaaggttttggcctgctttaaaaaaaaaaaatgtttgcaagtacaattaaaaaccagtataagggacaggggtg 

GGArGAAAACCTGTCTCTAAGATTACGAAGCCTGCGTTATTTCCCCTAAATCCCCTTCGAGGAAGATTTGAATCCCTCATCAACAA 

attttcattgattatgtttctattatatatactgtagactctatattcacgaatgtaatcatactcattcagaaaaatataggaag 

agaaaatgagtatgacctgtagcctgaatttcattataaaagatttaaaaatatacattttatattaaaattgatgtaatctttta 

ATTATG AAGTCTTTGATTCTTT AGATGTTTTCATCCATAACCCAAGAG CAAGATCTTGG CAT CAG TT TTTTCCAGG TTATGTCT AT 

ATCATCTATTATTACTTAAAAGTTGGAGTTACATATAGATATATAGATATATAGAGAGTTATAGATATATGTAATTTTTTTTCATT 

CCAGTCCCCCACCCGAGCAAGACCCATATTTTATGTAACTTAAAAGTAAAGAAAAGAAACTTTGAGCGTATGTTTTTGGATAAGGA 

AATGAGCTGTGCAGGCCTAGTACTTTCATATAAGATAAAGGCTCTTACCTATTCTCTGAATCTGGCAAAGTAGAGAATCACTTACA 

GAAAGAAAAGGATTTGTGGATGCATCAAATTATCTGCATTGCCCTTAATGTTTTATGTGTGGTAAAGGCCTACTCAGGCCACCGCC 

CCCAACCCTGGCCCCCGACTTGAATTTCATAGAACACAAAACAAAGCGCAACTCTTCCTGAGTGCTTCCACAACGGGATTTTGCTT 

TCTTGCCTTACCACTTCAGAATGGACCACCATCAGGCATCTGTTGTCCATTGCACACATCAAGTAAACAGATTAAACTGCCCGAGC 

CAGGGGGTCGCATCAGGCCTGTCCTCCCTTTGAGGAGCTTAAACCTCTCGTGTTATAATGCGAACTCGACTGATCTTATTTTGTGT 

CCTGAGGTAAGGAGGCAGTCACCGTTTTGCATCAGAACATCACTATCCGGTTCCTTAATATCTTATATTTATTTTATGGAAGAAAT 

AATCTCACATTCTTTGTATCACAGCCCTGAGCTTCACTACCATTGAGCTAAATATTACCAGCTGTTGCTACTGGCAAGAGAGAAGC 

aaaaaacaaattgaaaggagaaagaggaggggtgggggagtggacagaaaagaataacatgagggttgagggtcttagggtgacag 

CAACATATCTTCTAGCTCCCAGACCTGAGTTCTGGGCTCCAGTATTGAAGACTGTGAGTCATTTTCTTCAATCATTACAGTGTTTC 

TTCCTGTCTTAAAAGAATAAGACTAGACACAAACTTCTAAGAGGGCCTTCCCTGAAGAGATAGAGGACATTTTCTATTGTTTCTTT 

taatttctatttttattaaaatgctatgtttttatgataagactttaaaggaacgggtcttatggttctcatgaggtgatatttta 

AT CTG CCAGCAGAACATCAGTTAAT CACAT AGAACT ACTCTGGCT CTGTGAC CAACCTATCATCCCTGAAATTAGAAAATTATTTT 

CCAGATAGTTTGGAAGAAAAACAAGTTAAAAGCTATTGAATGCTTTCTAGATGCTGGGCATTGGGCTGTCATATATGTGTCTTATT 
TAGTTCTCAGAGAAGCTCTGTGAACGTCATTTTATArCCTGACTTTTATAGCTCAGGAATCTGAGGAACAGATTAAATATTTTCTC 
CCTTGTTATTAACTAGTAAATG AG AGAAT AAGG ATTGAAAT C CAG TTCTTATG ATTTC AAAGC CCAAATTCTTTTCAGGCTGG C CA 
TATCTATTTGCAAGTCTCATTCCTTATGGTGGCTTTAGTTGTGCTTTACCTCTGTGGTGCCTTAGTTATAATGCCATCTTCCTTTC 
CCCATTTTTCTTGTATATCCTCAAATAAAAATTCCATTGCTAAGGTGAGTAGCCTATTCTGTGTCCTTAGAGTAGACTGGCTTCCC 
AGTAACCTTGCCTCAAATTATATCCCAGCTTTTGGATACTTTAAATTTTGGTCATGACAGTTTTTTAAGGAATAAAAATTTGAGCA 
AAACAAACTTTTGAAAACTGTGATAATTCTAACATATATGAAGTATTTCTTACATGCCAGACTCTATGCCACAAGTGTTATGTCTC 
ATGArCCCTTTCCAATTTACATACGAGGGACTGAAACTCGGAGAGGTTCAGGCACTTGTCCAGTGTTACTCAGCTGGTGCCrAGTG 
GATCCTGGGTGTAGCTCTGGTATACTTCTGCTCAGTTTGCTTTTGATATCTGGAACCTTAGAATTCATTCTCCTAGTAGCCTGTGG 
ATAGAAGGATGATATTTCCTGCTTTTGCACACATTAATAAACCCACTTTCTGGAGTAGGAAGTAGATGAACAAAGGTAAAGAAAAG 
TACAAGTACAAAGTTAGGTAAAAAG AACAAG AAAGAATCTGTG ACG AGT ATGATG ACTAC AT CCT AAAG ACTCT AATG C C AAAGGT 
ATTTGATTGTTTATGCTTTATATTCATTATCTGTCCTATTAGTGTGGATGATAATGAAAACTATAGATTGTTTTCCCTCAAGTAGG 
TGAAGAAAGAATCTCTAGTAGGTTATGATTGCCCTTTGGGAAGGTTAGTTATCAGGGATAAGTGAACAGATCCTATCAAACCATTT 
ACTGTTTAGTTTCTCTCCTCTCCTTTCCTAATCTTTCTTATCTCTGTTCTTCCCTTCTACAGTCTAAGCCTACAAATATAGCTCAG 
GTAATCTGGAGGTGTGGCAAGGACAGACCCTGGGAAAAATAATAATGAACACATTTGAAGGACAGCAGGATGGACTCCTTGGAATC 
CTGTGTTAGGGGCAGCATTCATAGAGGCAGAATCTGTCTTCTGACAGAGCACCCAGCTTCACACAGTGAAAGTATGTGACTGTCCT 
CTCAGATATCAACTATAAGGTTTCGTCACTAAGTTCATTTTATGCTGCTAAAACAGAATACCTGAGATTGAGTAATTTACAAAGAA 
CCATAGGTTATTTGGCTTATGGTTCTGGAAGCTGTGAAGTGCAAGAGCAGGGTGCCAACATCTGGCAAGGTCAGCCCATGGTGGAG 
GGTATCACATGATGAGCAAGTGTGTAAGACAGTGAGAAAATGGAGGCTAAGAGTTCATCCTTTTTATTAGGACCCACCCCTGTGAT 
GATCCACTCCATGGAATGGCCATGCAATTATGGTCTTAATCCACTCTTGAGAGTGGAGCCCTCATGACCTAATCTCCTCTTAAAGG 
CCCCATCTTTTAATACTGCTACAGTGACAATTAAGTTTCCAATACATGAACTTTGGGGGACATATTCAAACCATAGCAGTAAGGTC 
ACCCCAAACACTCAGGTCCTCCAGTGAGAGGGGAAGGGAGGGGGACATGGGTGATCAAGGCAGTAGAATTAGTGAATGGAGAACAA 

aatttaaaaatctgagcattttttattctgaaatataaaagtaatcaattttaagaaagcttaaaataaattcaaggagattaact 

tcactgatcataagttctcacatttacatggcaaggtgagttttctgaaccacaacaaccccaggatgactttagaaatgttgaaa 

aaccacagaattatagtccattgcacagcaagcattcacttactctatgttgaattagaaaggaaagacatttttcaaagaacatg 

gtgttacagaattgtgagagatgttatcaagcatttgatctaaccatcccattttacagacatagaaactgattacttatccagga 

ggatataaatagctattagcagtactggcataggattcatgtttcctaactctcagtttagggtgtttagaagcccaaccagtata 

taatcctttggattagtatctgagttgttgttaaataagcaaatcttgtgggttcaagtattcagccaggtcattccataattttt 

ctcattacctttcttaggagcgtatatagtgactaattgaatgagccggctgatgctcccttatatttgtattcagtttatatatt 

ttcttgcgaagggagtatagtttggaggttaagggcacagattctggaaccaggctgctgagtttgaattctgattttgccaatta 

TTATAATTTTGGACAAATTCACrTTTCTGTGCCTCTGTTTGCTTGTCTATAAAATGGGGAGGGTAATGGCTCTnTCTCATGGGCT 

CAATTG AGAATTAG ATAACATATGT AGAAGTG CTTTG AACAATAACG AATG CATACTAG CTAACATTT ATTGAAAATCAACC AT AA 

TTATAATATTGAATCTCTACAATAATAATTCATAATCTGCrTATATTCAACTGATATATGAGTGGTATAGTTCAGTAAAATGCTTT 
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GATGTCACCACTAATGCAGTACAAGTAGGAGATACTTTTCTGATGCTTGGTAGATCTTTTTGTTTAAAAGTTTGGAAAAACCCAGT 
GTTTCTTTTGGGGTGGATAGATAACTACATAGGGTTTTTTTTTTTTTTTTTCCTGAAATAGTGCTGTGCTGAAAAATTATATGCTA 
TTTCTATGTAAGGAAATCTTATAAAAGTCTTAGCAGAAACACTTTATGTATACTTATTGTTAAGATATTAAGAACATTTTAGAAAG 
AAAAACATAATATTACTAATCCCGCCCTGACTGGCCTAGTTTCATTTTTACATTTCTTTTTGTTCTCTACCCATATATGTGCATGT 
5 TTTTCAGGGTTTCTCACATAGTAACTGAAATTCATTTTCACTTTATATTGCATGTACTTTTGCTTCCTGTGTTGTGATCATAGATT 

TTCTTCTTTAATGCTGTAACCTGTCTTATTACCACATTTTACTTACTTGCCTATTAATATAAATTAAGATTGTTTCCAAGGTTTTG 
GTATGACAAGAGAAACCTCTTGAAGGAAACCCTTGTTTGGAATTTTCTCCACCTTCCCACCCAACTGCACTCCCCATTTAGAGAAA 
TGGGTACTAGCTGCCATTTTGGGTGCTAGTTGCCAGTTTGAGTTTATTTTTCCCCCCAATTCTCTTTCACTTTTTAACTTCTGCTT 
TTCTTTCCTGAGTGTAAGATCCAAATACCTATCAAAGTTGTGAGTTTTTAGGGACATCTTTATCCTTGACCACAGGTCTTGATACT 

10 gatcctgaatgtgtgtgtttaccacatgtcctgtaaggcacatattgcagatcttggacctctttggtggatagagtgaggacatg 

aggaagcaccactcagcgctattaaaaatcagaagctattgtggaagtgaatgatctggcaaggctaacaacggctccttatttca 
taaatatgagtcactcccagttttacactgtagataaaacactctgaaagggacaataaaagcagcaagaggtagatttagtgaga 

TGCTGAGT AG ATGTGTTTGTGTCT CC CTTCCT CTCAACTTTT CTAAATCCTGAGGTTTTAGTG CAGTG CTGAAGT CTTCT AGGGGC 
TTAAGCAAACACAGGCAGCAAAAACACATCAGAATGGAAAGATAATTCCCATTAGTTCATTTTGCCAAATTGAGGTAAAGTGCCCT 

15 ttaaataggagataattctttgacagataattagcttgtcttccttgataaaatatgtgaattggttgagtatattataattaatt 

ttgcatattatgtaaaaatctattcatgtacacttactaggtgaatctcttaattcctaccttgaggatggctagaaagccccatt 
tctgctccagtgaatagaaagaactggaggaatgctgtggttatggagtccaggaagccctctcttacaaagattgggaggagctg 
aatgtggtatatcattattaaaagacacagagacttcatattaatatatgcatttattaaaacaaactttgagaacacttttaggc 
ctgagaatgagatgctacaaagttgcctaaataattaccttgaaatcaatctcttgctagtgacattcttctggcttcccaatgtg 
20 gagctttttccagggagtggagtgagtgattggctgggtgcagctagctgttggctgggcggtggctgtgggaagtagcctgagag 

ggcacagaacagttgctcaatgactcagtgagtcaaagctcctctctgcagtttttcttccccctactccttaagccattctgagc 
tccttcaggcatccccatgtatctgcgcactgcttttggggtgtcttttctcattcaaagctattgtcgtggctacttgatttggc 
tcatattaaaacgtgcactgggagatgttggagtgctgaaataaaagagcatgctgtagttaatcgatcagagagcctctcttctc 
caagttgaagtgtttcttttcctgaaaatagagtggctatttgatgttccatgggagccgaatgacttcctggtgtagtgtggctt 
25 atagcaccgtagattttagtcattggtcactacccctccatgtgcatgcacacacattcacatgcaaacaaacacatattttagtt 

aacatttgtagaatgggaacaattatgacactgagcattaactcatttaatggggatagcaatagtattaaatctatctgcagcgt 
ccaatatagtagccttgctgcaagccaaacgtggccattgagcacttgaaatggggccagtccaaacagagatgtgctgtaggtgt 
aaaatatataccagatttcaagactttatatagaaaataatgtaaaatatttcattagtaattgttttaatattgactcttgaaat 
gatatttgcacatgttaagaaaaatatattagcaatattttacctgtttgtttttactttcttgaatgcagctactagaaaaaaaa 
30 aatgcttgttattatagtagcctgaattccatgtctatcaaatgttgccgatctcaatgtggtaataacagtattattatccccac 

tttttagatgaggcaattgaggctgagagaggttaggtaagttgcccaaggtctcacagcacaatgccaaattcagacctgcctga 
ctccagagcccacacccttcatcactaagaaactgttgtataatagagaatttgtctggccgttgtcctcagttcctgggaaataa 
tttctaaacccttggaactccccgagtgttaggagtgtctttgttatgcatgatgagccccttggatcacacctgtgtttatggta 

ATGCGATGACTCAGGATAAGAGTTTATCATCAGAAAGACATCCACATGATTAGAAGGTCAGGGCTTTGTATTAGTTCATCTTCTTC 
35 AGCAGAAGAGAGTGGGACTGAAGATTGAGTTCAATCACAAGGCCAATAATTTAATTATGCCTAAGTAATGGAACCCAATAAAAACT 

CTGGACACCAAAGCTCAGTTAAACTTCCTAGTGAACACATTGCTGTGTCAGCAGGGCAATGTGTCCTGATTGCACAAGGAGAGGGC 
CTAGAAGCTCCATATGCAGGACCCTCCCAGATATTGCCCTGTATGTGTCTTTATCTGGCTCTTCCTGATTTGTAGCTTTTATAATA 
AAAACTATCATCATAAAGATAGGGCTTGTGTTCTGTGAGTCATTCTAGTGAATTATCAAGCCTGAAGCATTGTAGAAGCCACAGAA 
TTTATAACCAGTTGGCTAGAAGTGTGGGTGGCCTGGGAACCCCTGAACCTGTGGCTAGCATCTGGAAGTGAAGGCATTCTTATTTG 
40 AGACTGTGGCCTTAACrTGGGGAGTCTGCACTGACTCTGCTTAGTCAGTTTCAGAATTATATTGCAGTATTGCAAGAATAGACTGC 

CTTTT ATTTGG ATGTATGTATTAGG AGAACAGC AGCTG AG AG AG CT AAGTG CTG CAGCTTAACTTG CTT ATCT CTGTAAC ACCATT 
TCCTTGGTGACAATGGCCATTTGCATTCTAGACTTGGAAAATGACTCAATCTTTGAGCAACTGCTTTTGACCACTAGGATCAGTTG 
GGAGGCAGGCAGGCCTCTGAGACCTTCATACTCAAAACCCTTCACGCTGTAATCTCTGGGGCCTATTTCATCTCCCAGTTGGCATC 
ATGTTAGCGGTGGTGACAAACATATGTGTTGGCCCCTCTTTGACACCAGGGATTCTTAAGTATTGGTTTTGGGATTGAGATGTTCA 
45 TGGGAAGCTGACACAGGGTGATACTATGGGTAAGGAGTATTTCGATTTTTTGTTGTGTTTTTTAATCATTTGCCTTGTCTGGAATT 

ACGCTTTTGTGGTATGTCCTATTACATTTCATAAACAAGGTATTTAGCTCAATTGTTGCTTTTTCTTTTGGGGCTTTTGTTTGGAT 
TTTTAAGCCAAGATCCATGTGTTTTATTTATTTTGGTTTAGTTTCTTCATCCCTGCTTAAAATAGACACTGCCTCTTGTCTGTGGT 
CCTGGTATCCACTACTCTTCTGTTTCCTGCTCAGGCCTGGCCCATGTTCTGCAAGGCCCTCTTAGGTCACCAGCTCCTAGAAAGTT 
GACTCCTATGAGTATCTCTTGGGGCCACCTTAGAATGCAGATTTCTAAGAAAAGTCCAACATAAACTCTGCAGTTATTGGGAGAAA 
5 0 GTTTCCGTCACCAGTGAAAACTAGGAATAAAACAAGATTTTGGAATGTATAAAAGAAGCCTCTTTCAAAAAGAAATCAATATGACT 

TGTTTTTTCCTAACATGGGCCAGCCCTGGGCACTTTTCATCTGCCACCACACCAGGCCTGCTCTTCAGAGGTGTTCAGCTTTAAGA 
CTAGGGACAGTTCACACCAGATAACTATGAGGCAGTGTTCTCTGCCACTCATTGACTGTGGAAGTCTCAGTCCCAGTTTCTGAGAG 
GGGGAGAGCAAATTCATCAGAACCAACTGAAGAGGTACAGAACATGAGGCATTCACTTCTCACACAGTCCCTGAGCATCTCACCTT 

ccagaataccagaggcttcaaggccctttttctacctttcaagagcgttatagcgtgctattgctctttgagagatctagggctgt 
55 aacagcccttatttttagaaaagagagaactcctgtgtttgaagaaatagctcttatgatatgatcgtgtggtttcacatggtctt 

aagttcaagtaacttgcccaaaggtgcacagttattaagagggataagaggaactccaaattactgatttcagatccagtgttgta 
tcccttcaaaaggagatagaagaaacagggccacccggggttggtgaagatactgtcagaatcatctgttactgcttaccacatct 
aagtgagagggtcagcaagctcttgagagggcccacctagatcttagcttgtgtataccctatactgagcactgtgcccccatttc 
atatttagtgcttaataaatgtatattaaactgaattgagggcccctcctgctgctcagtgacatccctcagggtgagtttccctc 
60 ctgagccttcttttccctttcatgactaccttccatgcatctctaccattcatcactcatatagaatgtccaagaagtaggggcga 

ggagagaggagaaaggggtaagaggccaccaagtgtgatttgccttggatttcagccctccctggaaggtgcccatttgtcacatt 
taagggaggcccagcacccctgtaaattgcctcttcctcataagtgtactcagccctccttcccagccttggaatgccaggatttc 

TAAATC CTTGTG CTGAATT CACCTGGCGAGT CCTG CAC CTG ACTGTGTG AGTTACAG CTGGATGGCATTGTTCAG CTCAATCTTCA 
GTGTGTTCTGAAAATGTTTCTTCTTCCAGTCCTGTCACTGAATTTCCCTAAAGTTCCTTCCTCCTTTCCCTCATTAGATTTCTCTT 
65 TGGGGACTATTTTT T TCAATCAAATCTCGCAAATCCATAGCATAATGCTGAACAGCATATAATAGATGCTTTACAATAAACTGGTC 

CTATCTCATCTCATTCCAGTGTTCAATGAATCTAAAAATATTTAATGAGCACTTACTATATACAATTCAGATGCTAAACAGTGAAT 
ACTTAGAATTTCTATTAATAACTACAATGTAGTAGCTGATTTAATTCTTGCAATAACTATTGTTGCCTGTTAGGACTATTATTAGC 
T CCATTTCAGGGTACAAAG AGGTG AAACAGCTTTGTCAATATCAT ACTGGAAAGTTGTGG AG ACAGT CTGGC CCTAGTGCACCAAA 
C CATTACACT CT ATTT CCT CT AAG AGAAAG AACATCTTGACTTTCTTGGG GTC CACACTTT AAT AAGAACAATAAACAGGG AAG AA 
70 ATAAATAGGTAACTTCAGATAGCGATAAGTGTTCTGAAGACAATGAAACTCTTAAAAACTTCATGATATGATAAAAGAGATTTGGA 

AGGGTAGCTGTAAATTGAATGTGAGGGAAGACTTTTCTGAGAACACATCTGGTCTGAGGTCTGAATCATCTATGTGAGTCTAAAGA 
AAAATAAATTTTTATCCTACCATACTTTCGGAACACCTCTGTGGATTTATGCCCCCTACACACAGAGCAGTCTTCCAGCAGACACT 
AGCAGAATGTCTTGCAACTTAATTTTGACTCTACCTGGTGTTAGCTTCAGACCCCACAAGTTGTGGCTCAGTCCTACAAGATTACC 
CCACCTTCCCCACACTGTTTATAAATCAGTATTTCTGCAACCCCCTCCCTGAGTCCCATTAATTTTCTAGGACAGTTCGCAGAACT 
75 CAGGGAAATGTGTTTACACATTTATTATAAAAGATATTACAAAGAATATAGATGGACAGTCAGATGAAGGAGATGGATGGGGTTTA 
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TGGGGGCTTCATTACATAGGCATGATTAATTACATCATTGGTCATTGGTGATCAACTCAACCTTCAGTCCCTGTCTCCTCCCTGGA 
GGTTGGGGG ATG CGGCTG AATGT CCCAATCCTCT AATT AAG CTGTTTT AATTCTGGTG ACCAG CTC CCTTC CTGG AG CTATTTAGG 
GGCCCCCAGCCACTAGTCATCTCATTGGCATTCAGAAAACACTCATAACTTCAGAGATTCCAGGGGTTTTAGAAGCTATGCTACAG 
GAACCAGGGGCAGAGATCAAATATATATTTTTTCATATCACAGTATCACAGTGAGGATCTACAGGAAGGGAGTTTGCGGAAGAGGG 

AAC AG CAAATGCAAAGGCCTGGAAGTGGG AAG C AG AG CAC CCAGGCTTT ACACAACCTCTGACAG CTG ATTTTGTTCTTGC C ATTG 
TTCATTCATGTCAT ATCG TAC C ATAT CAT AT CAT ATAT ATGGT TTATCAAGG CT ATATTG AAGTTATAG AACACCAG AG TTGGG AG 
AAACTTAAAGATTACCCTAAGTCCTGATTGTATAGGGGTGGCAAAAGAGGTCACAGAGCTAGAACCCAGTATCTTTTTAGTGTGGA 
AGGAAGGG CTGCCCT CTG AGTCCTTGCTGTCAGGG CTTTTGTTACC CTGTG CAAAGTT AG ACATGGCTTCAGG GGAAATGGTCGAA 
AGTCTGATGGTGCCAGATACGGGATGCATCCCAGGTCAGCGCTTCATTCTGCGTGCCCCAGGTTGAACTGACCATTACTTGGCTGG 
TCCTTCACTTAGCCTCAAGTCCATGTTGACAATATGTAATTCCAGCCCACCTCCTCAGAGACAAGCAGTGTTTTTAATTGTTTTGT 

GTGCATGGAGACCTCACCTTGCTTCAGGTGGACCTGTCAAAGCTCAGCCCTCATGGTACGGTGTGATCATTGGACATGGCTGAGTC 

CATGTTTAAGGAAAGCCCATGCCTTTTCTTTCTGCAAGTTGATCCTTTAGTACTCAGCCTTGCTCATTATATTCACCAAACATAGA 

ATCCAGCTCAGTGACTTGAGGAAGTTGTTGCTATGCCTTTTGTGAAGTGAAAACATCGGTTCAGGAAAACAATTCAAATTTTGATG 

CTGACATTTGATCCTTTCCCCTACCACTTCCTGAATTCCCTAAGCCAGAGCTCTTTGACCTCCAGATCCTACTGAAATACACAGTT 

ATACATACTGTTTGTTGGACATGGGGGTTTTATTCAAAGCAAACTCAGATGCAGCATTTTTGGCTGGGCACTTCCATACATGATTT 

TAGCAATGGAACCCTATCCAGGCTTCACCTGTGTAACTTTGTCTTGCTTACTGCTTTCCCCCACCCCTCCTGTCATGGATGTTTCT 

AGAGGACCTTTTGTGAATGTAACTTCCAATGGGAATGTTTCACAGTAGAAATATGCTCTCCTGTGAGGCTCGCATGTGACATTTCT 

GAAGATTTATTTAATTGGACTTTACTTAAATCCCATTGGGAAACATACTTTTGCTGTGAAGCTGTGATGTGTTTAATTTGGGGTCT 

AAGATAAATGTTGGTCCTCGGGGTGGATGGTTGAGCAATAGTTTTCCTTTTGTACAGTGGGTTTGrGTAATGAATAGCTTTACTGG 

gctttcctctgtttgtttgtttagcaatgcttcattatttaaacttctgcactgaaaggcaagaatgtttttagacattctttaga 

GACTTAATGCAGAATATCTGGTTGAGCTCTCGGGAGAAATATGGCTTTGTGTTTTATAGCACTCTCCTCCTGTTAACATTCCTCTC 
TCTGCAGCTTCCCAGGATGATCTCATGGATTTTTCCCCCTCCTTTAATCCGTCTTGATGGATTAACCAGTATTAAGTTTGAGACCA 
GTGAGCAAAAAAGGTGGAGCCCTAACATGGTATAGAGTAGCCTCCCCAGTACGCAGAATGTCTCCAGCTAAAATATTCTTCCGCCC 
AGAAGGATGCCACATGGAGGTCATG TG CC AGTG CTGATCTGAAAGGG CAT ATATCT AATGAGGAGGGAAGT GTC TTTGGGAGAGG A 
GTGGGCTTCTGTGCGTGCATGTAGCTGGTTCATGGAACTAAGGTTCTACAAGGCTTACTGCGCTTGCCTTTTATAGGCATGCTGGT 
CCTTTCAGCACACCCCCACCCCCTGCTGCCCCCGCCCCCACCCCCACCACCCTGCCACCCCCATTCTGACCTTGGACCATTTTTGG 
CTTGGCTTTAAGGTATGACACCAAGTTGGGTTGGCTCTCAGGGGCTTTGTTCTCAGGAAGCCCACAAGTTTTAGTGTGGCTCTTCA 
AAAGTAAGTATTATACGTTGTATTTCTAAAAGTAAGCTACACTGGGAATTACAAGTGGCACTATATTCATTTGGGCTGCTTTAACC 
AAATGCCGTAGACTGGATAGCTTAAACAACAGAAAGTTATTTTCTTATAGTTCTGGAGGCTGTAAGTTCAAGATTGGGGTGCCAGC 
ATGGTTGGGTTCTGGTGAAGCCTTTCTTCTTGGCTTGCAGACAGCTGTCTTCTTGCTGTGCCCTCACAAGGCAGAGAAAAAGAGAC 

agcaagctctgtgttgtctcttcttataaaggtactactcccatcacaggagccctaccctcatgacctcacgctggggattaggg 

cttcagcatacgaatttgtgtgtgtgtttgaatatggggaggagagatacaatcagtccacagcagccacaaaaaatgcattcaga 

aaaggaaagggtatgaattttgcccaggatttggagtgtatgtaaattacaccatttggtaaatcagtgcgttctctctctctctc 

tctctctgtttcttttcccctcccccctcttttcttttcaaacacatattgatcacctgttgtggactttggaacactcaggagct 

TCCCACTGAACTCAGAAT AAAACCTGCCTAAG AGGCCCTGTGAGG AGGGTCCCTG CCTCCCTTCCTTCCC CTCT AG CCCTTCT CCT 

cacccgcctcttgcccagtcattgtgcctccccacatttggctcccttgagtcactcagaggttccctgagttccctgcctttccc 

AGTGTGGTGTTCCCTCCCTATGTTCTCCTGGATTCCGTCCCCTCTCATACCrCAGAGAGGCTGTCCATGAACCCCAATCTAATTAG 

TCCCCTCTCATAGCACCCAGGAACTGGACAGCGTCTTCCGTTATGACTTATCTTAATTTGTGACTGCCTTCTGGAATCTGTGTTTA 

TGGTTGTCATATGTTTCCTCCTGATGGAGTGGGGAGGGGCAGGGAAGGGGCCTCTGCAGCGTGTCACTCACCTCCTCAACTCCCAG 

aatgtttggggagggtttgatcttaaatacaagagattataacagtgaaaaatgtgttaatgtaactggcatgtctgttaacaaat 

CCCAGACTTG ATCTGAGTGTTTATGG TGTG CATTTCT CCCTGGGAAC CAGTTGGTCTGTG CTAAC ATAGGTAAAGTTTAG ACACGT 
ACCAGAAAGAAAACTGAACTTGCAAGTTTTCAGGAACATGGGGGCTGGAACTTGGCTGTCTTTCTGTCGGCCCCTGACCCCTCACC 
CCCAGACTGGATCTTGGTAGGCACCCTTCTTAGCCATTCACTTGATTGAAGCCCAAAATCCTTTCTTGGAAAGCAAAAATACTTAC 
TCTTATTTTCTTTAGTTGGCATTTTTGTTAGTGAGAATGGAGTTCAATAGAAGTAGACAAAATTCTGGTGGAAAAAAAAATGAGAC 
TACACAGGCTGGGAGGAAGGTCTGTGGATGGAGGGGACAACTGGAACCACCAGAAACATCTGTTCTGACCCTTCTATTCCAGACTA 
GGATTAAGGGAG AGCAGAAGG CACTTCCCTG CCCCTCTGGCAGAGGGACTG ACTTG AAGTCAACT ATG C CCA CAACCTGTCTTCAG 
GTGGTTCTTACTGAAACCTTTGTGAGACAGAATGGGGAGGGTGAGTTAAAGATGGTATTCTCTGCACTAGCAGAGCCTTACTGTGT 
GTTTGGCTGGCAGGGATGAGTGCTCAATCACTCTTCCCAGCCCACCTTTGACTTTTTAAAAATAGGTCTAACAAATATTCTGTGGA 
TTCGTTTGAAATTCAAGCATCAAAATGTATTCCAGGTAGAAGTCTCTCTTTCATGTTTTCTTCCCATCTACTGCTGATGGATTTAT 
GAGAGACAGAGAAGGTGTAGGGAGAGGGAGAGAAGGGTAGAAGAGGGGAGATGGCAGGGACAGGGAGAGAAGAGGGAGAGGGGAGG 

GGAGGGGAG GG AGGAGGG AT CAGGGTAGAGGAGCAAG AGT TGGGG AGGAGAGGTGAGGG AG AG AAGAGTGGAGAAGGGGG C AAAGG 

GGATAGAGATAGAGACCAAACCCAAGGCCCTGGTGGGGAAGAAACCAGAGAGAGTCATAGAGTCTCACTGACTTCTGCAAAACCTG 

AGGGGCTTCCTGGCTCTGGGAACTCTTGAGATCTTAACAGTTCAAATCCTGCTCACATAAAAGTCATCTGCTCATTAAAATAACAC 

aaagctgtttaattgttgtctttgtggaaaattacatgactgtcatcagctgttgcttctggcagtgctttctgttctaatgtaaa 

TAAATGAGGTAACAGATTTAAAGAAACAGGCTGTATTTACATACTTCTGAGGTATCCTCTCAAAACAATCTGCCTGTGTTATTCAA 

ArACACACAAATTAAACTTGTGGTAGCTCAAACATTAGTTATTCATTAAAGCCTTAAAGTTGAAATGGTAGGAGGGGGGCAAGAGA 

ACTGCACCTCCCTTCAGGGGGTAGGAACCAGAGGCTGACTTTTCTGTGTGGACTGAGCTACTCCAGCCGGCGGAAATCCAATCCCC 

AGCTCTTTTCTATACCAATTCTGCCCTGAGGCAACTTCTGAGCCAGGAGGGGAGGGTGGTGAGAGCAGAGGGGAATCTTTAAAGCT 

CTGACAAAAACTTTCCAGGGTCAGCATTTCTTGGAAGGCCTCCAATTAAACTTTATTTTCAATTTTCATAAATCACAATTCCTAAA 

TCATTGGATGTTTCTGACTCAGTTTACTTTTTTGAGGTAAATATGTGGGCAATAATTTTTTAAAATTCTTCCTATTGAGGGCATGG 

CAAAGGTTTTATCAAACAAGGAAGGAAACAGTATATTCGAAAATATAAGAAAAATGACAAGAGACCCCTCCAATAAACAAGTTAAT 

GAC TGGAAAATGT AG AAGTATATGGAA C AAAAAATGG AG AAG AAAG C ACACTG CTAATT ATACAAAG ATT AGG AAGTAG CG AAAG T 

GACTGTTTTAGTTCTTGGTAAGTGTCATTGTCAAGTATTAGCTTCTTTCTGGAATGCTGGGTTTTTTTTAACGTTGGGGTGGGAGG 
GAATGGCACATCATCTGAGAGAAACAATAGTAACTATTGAAGTGGCTACCTTGTCTGGGTTAAATAACCGGGGTTCGTTGTCTCAC 
ACCAAGAAAATTTAGGACATAGACACACAAGAGGAGTTTAGAAGCAGAGGTTTAATAGGCAAAAGAAAGGG AAAGG AAAACAGCTC 
GCTCTTTAGTGAGAGAGAGGTGACTTCCCAGAGGAAAAAGGCCGACTGGTGGTGGATGTGCCAGATTTTATAGTCTGGCTTGAGGA 
GGCAGTATCTGATTTACATAGGGCTCACAGATTGGTTTGATCAGGTGTGAGGTTTACACAGCACTCAGGGGAGGCTGGTCACCCCA 
CCCTAATCTTATTATGCAAATGAACTCTCCCCTTGCCTGGCGCCATCTTGTCTGCTCCTTACTGTACACGTGGCCGGCAGAGAAGG 
GAAGATGGAGCCGCCATTTTGAACATGTCTAGTCGCAGGTAATTCTTTCCTGCTGGCATCCACACGTGCGAGCTCTCAGTTTGCTT 

gtctgtgtctgcagctcaactttacaggctgctctctgttgaaaatgatttggggctgcttttcattaaaaggaaaacgttacgga 

ggacttctgtaccctcactatctgcctaagtaatttcttcttaactcctgtatcactatgataccaaagttactatacgatgacaa 

ctcaagcaatgtctatttcatgtaagcctcagtattctatattatgttgttttgtccagacaatccaaagaaaagactattgttaa 

ctcaaaattcaggcaaattctggtatcaacttttcagaatttttttttctcttaaaacattactaaatactacttggttagatgaa 

ctaaataaaaatgaacaacttttattattggaagatagttttgggagggctattctggaaatgatttcagcctatcatttatcact 
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aggaaaacaccaggaagatctttttattttattaagtttttgtaaattatttccaaaaagaaattgaccacctatctcaatacctc 

tttccctgtagctcctattggtatctaacatatcagcagtcacctgtcttcatgtgacttggggctaattcctgtgtacaaaggga 

TTTAAATAAGACTAGTCCTGCTCTCCAAGGACCTAAATTCTATTAAAGCTCTTAATCTGGATATACACAGAAAGGAAAATACATTT 
TAAAAGAATATGTATTAATAATGCAGTTATAGTTGTAGAATGAGGCTGCATGTATACATATAATAAGTTGTTGAAACTAAGTTTTT 
5 ATAGAATGACTCTGAGAAAAACTGTAAACACCTCAACTTATTGAGGAAATTGAGGTATGAAAAAGTTGTGTGTGTGATAACTTTTC 

TGTACGTCCATTTCAAAAATTTCTAGAAGTATGCATATATTTTTAGAGAATATACCAGAAATGTATTTTTGGCTATTCGATATGCC 
TAAAAAATGT CTT TTTTTTCAAGGCTTCTG AAAATCGT AGACAT AAAGAACTAAAT AT AATGAGGTTTT CAAGGGAGAC CACACT A 
ACCACCAGCCCCAACCCCCACTCTGCATGCCACTTCCTCCGGCAGTGATGGAGTGTAGACTAGGCTAACAGCACTGAGTACACTTT 
TAGCAGAGCAGAGCTACAGTGGGCTGTCCTCATGGCTCCTGCTTTGTCCTCCCTCTCTGGTGATGCCCTTGCATGGGGTTGCCTCT 
10 GCAGGATGGTCTCCTTTTCCTACTGCTCTGAAGCAACTGTACCAGCATCAAAAGTTCATCTCTAGCAACACTGACATTGACCCCTG 

TAGTCTCTGGTCATCTTCCTGCATCTGACTACCTCCAGTGCTAGTTAGCTTTGCTGCTCCATTTGACAGTCATTCAAATAGCTGCA 
GGGTTTGAATGCCTTCTTAAAATACCAGGATGGCTATTGTACACACAAAATCATTGAATCATTACGACAGACCTAAGTAGTAGTAT 
CCTATTTTATAGTTATGGAAAGATAGCCCAGAATACTTCAATAACTTTGAAAAAGTCACACACTTGGCATGTGGCAGACCCACTAT 

15 TTAAGATATATCTGTAGATAACTGTGTCTCCTTCACACAGGAAAAACCCATGAATGGAGGGACTAACTTATTTTTAGATATATCTT 

CCTAAAAGACTTAATAATATAGCAAGCCAAATAATGTGGATGGGTACTCAATGGGATTCAAGATCCCATTATGTTATATGAGTATA 
TCTGAAGTTTTATGTATATGTGTGTATTTTAAGCTTGTGATACTTCCTTGTTTATGTCTTTTCAAACATAAGGCATCTCACATGTA 
AGC CAGAC CACACTGGTTTG AGGG AAGCAGTCAAATGACGTGAT CATAAGAAG ACTTCTCTCTGACTCAT AGTGAGC CT CCTAAAT 
CTCTTTCTTCCCCTGAGTAAGATAAATACTTCTTTATCTCTTGTTTCATACCTTATACCTAGTGAGACAGCACTCCCATTCAACTC 
2 0 TCTCTGCCTCTGTTTGATAGGGCCTCCCTTTACTCTTCTTGGGAAAGAAATACAAGTTCCCTGGGGGCAAGATCCTAAGACAATTT 

AAGTAATACTTCCTTGGGTATTTTACAGTAGGAATGATTTTCATCTTGAACTTGAAAATACCCTACTGTAAAATACCCAATTCCTA 
CTGTAAAATACCCAATCACATCTATGGAGTATAAAGAACATTTCATAGAAAACAAGAAGTAGAAATAATCTTTGTGGATCGAGCTG 
GTACCCACCACCACCCCACATGTTTCTCCTGTTAAGATAGGTGATATTCTGCCCTGAAACTTATGAAGTGACTCTGACCCTGTCTT 
TGAAGAAGATTTCAGCCTTGGCAGCCTGACATCAGCTCCAGTTCATCCAGGCTTTGTTCTTCCACAGATTCTTGTGCTTATAGAAT 

2 5 CTTGAGTGGCTCTGATGTTCTGTTTCCATGGAGTATATCATAGCATCCATCTGTTCCTGGTATAAACAAAATAGTATCCAACTTAC 

AGCAATGTCTCTCCCACTTATAATAAAACACCTAACTCTCATGTAGCATTTTATCCATATTGAGAGCTCTGTGAGATAGAAATTAT 
TATATTACAAGTCACAGATATGTAAACTGAGATGCAGAGACATCAATAACrTGCTCAAGGTTACAAGGTAAGTGATAGGAGTCAGG 
AGTTTTAACTCAAGCAATCTGGCTCCAGTCTATGATCTTAACCACTATCATCAAGGTACTGTTTTACTTTAAAAGACTGGTTACTC 
AGTAAGAAAAACTAGGCAACAGAGAGGGGTGATCAATATGCTTATAGCAAACTGTAGAAGAGTCCAATTTTAGCCTACACCCCTCC 
30 CCCTGGTCTTTGGACATTACTTCTGTTTGCTGACCTTCAGTGAGAGTGTTCCTTAAATTTCTGGAAACAGCTCACTTTCTAGCTTA 

GCATAAGACCAAAAAGGGCTGTCCACCTTTAGAGTATAAAAATCTCTTGCTTATAGATTCTGCATTTGGATGTGGTTTCTTTAACT 
CACAACCCAGCGCATTGCTTCTGAATCACATTACAGAGGACTCTTCTGTTTCTAGGACTGCAGTCGCCAAAACAGCAACAGGAGCT 
GAAATGCATCTATAAAGAGAAGTTTCCCACTAAAACTAGAATCCATTGCTTCAGTAGGACTGTCACTGAACTGACCGTGTGTTAGA 
AGAAACTGGCAGGCAGTATTTCCACATATAGTTCTTTAGGGGTGCTAGGTATTCTTTGTTGCTGCCATTTAGAATCAATGTACTGA 

3 5 CCATACTCATTTTGGCAGAGAACCTACTTTTGACATAAGCTTTGAAAATGTTTGCTGCCCCCCCACCCCGCCTTGCCTCACCCTAC 

CCCAGCATTGTTGCTCATGGCTACAATATGTTCGCACTAATAACTGCAGGCTCTTGTGCACATAAGGAAGTTAGCCACCTTGGTAG 
AAATTAGAGGAAAGGAAGAAGGAGGGAAGAACAGTTTTATTTTCAAAATCCAATTCTGTGGAAAAACCAGAAATGCAAAGACAGTG 
TTTGTTAGGAAAGCTAGGACCAACAAAGTGAAATCAGATATATTTGTTTAGGAAAAATAGGGAGCTGTTGCTTTCTTTATGTTAAA 
AGT ATGTTTTG CAAACTTTAAAACTGCT CGG ATACCTTGGTTCCTAATTCTTTTTTGTT AAAT AAAATTTT AAAAG TAAAAACT CA 

4 0 GGAACATTAGTTTACTTATATAGAGTCTTTATATTAAGCAGATTTTTTTTTTTTTAGATCTTTAAAATGGTAGTTTCCCAAAGTGA 

TGAAAAGAAAAAGCACTTACAATGTGCTGGACATTGTTTTAAGGTACTTTATTAACCACTTTAATCATTACAACAGTACAGTGAGG 
TAGGTACTATTGTTATCCCTGTTTTGTATACAGGGAAACTGAGGAACAGACAGGTGAGAAACCTGCCCAGGGTCTCATAGCTAGTG 
TTTGGCTGTGCTGGGGATTCAAACCCAAGAAGTCCAGCCTCAATACTCCTTCTCTGAATCACTGCACTGCACTTAGGGCTCTCATG 
GACTATGCGTGTGCATAGATCTGTTGGAATTTAGAACAAAGGTGATGATATTGGGGGTAATAAGACATTATTTATCGAATACCTGG 
45 TCGTGTATCAAAACCTTTACATAGGCTTCCTGAACTATGACCCTGATGGGTAGATGATATTACATCCACTTAATAGATTGGTAAAC 

TGAGGCTTAATGAGGGAACCTGACTTGCACAGGGTCTCACAGCTGCTAGGAGGGAGAATCATAACTGCAGCTAGGTGTGGTTTGTC 
TCTGACCTTTGCTCTTAACCTCCATGCTACACTGCTCCTGCTTTGTTTGTTAATTATCATGTTCTAATATTCTTAAATAGTAATAA 
ACATAACATCATCAGGGTTCCTCATTAAGTGATCAGTCACTTTGGCCTCTGGTGATACTTGATGGGGTAGGGTCGGAGGAAAGTAA 
CTGGAAAAGAAAAACCAGATTAGCTTTACTCTTCCCCCTCCCCTCCAGATTTCAATTTCAACCCTTCCCCAAGAGAAGAAAACAAT 
50 CCTTCCTGCAGACTTCTCTGGAAAAAGCCACCACTGTGAGCTTCCACTCGTTGTTTTTTACTTTAAGCACCGTCCACAGAGAGAGT 

TTTTAACTGCAGTACAGAGCTGTGCATAAGCCTTATGGAAAACTGATGCCCAAGTTGATTAGCAGAGTGGCAGTTGAACAGGAGAC 

tatttcttcagacccctcaaggagaatttccttgtttaccttatatgtttaaattgtaatatctccttttctctccacccccaccc 

CTCCCACCTCCAAATATTATAAGAACAGAGTTCCTACATGGCTTAAACATACAATGCACCCATACTTTTGCACATAAGCATGCTCT 

gtgatttggagcattctgtgtgtctgtctcaaattccctcctccccccactccgccacgggtttttttccccccattaggcaaatg 

55 GAAGGCCCATGCCACCTGTTAGCATTACATCATTGGCTCCCCAGAACACAGTTGCACCAAAGGCCTTAAACAAAGTAGTTCTTCTT 

GTATTGTTTGCACTCAAAGAGCTGATATCATGCCAACTGATGTCATTGTATGTCTTTGTGTAACTGCTATGGCAACTGGGCAGGTG 
GGGAGCCTCCAGCTGATGTCATTGAGAAAGGAGGTGTAGAGGCAGAATTTTAAAAAGCTGGACGCTGCTTTTTTCTGTGTGTGGGG 
TTTTCT AG CATGTGTTGG TTTTTTTTTTTTTTTTT AAACT AGCTG CTTTT AAG ACAAATT ACAGCTTGAGTACC CT AAATAAG AAC 
AGAGAG G TTTTTCC CCTGCTTTT AG AGCCTTCTTTTG AATTTG TTTTATTGTT CTTCCCTCTCATCTTATATGG AAAAATGTAACA 
6 0 ACTGCCTTTTTTGAAGAAAAAAGTGAATTAGGTTCCCATCACAGAATCTGTGTGGAATTTGGGTTTTTGTGGAGGCGAAGCTGAGC 

AGATTTTAACTCTTCAGAATCCCTTTTGTGGAGGCTGTGATGATGACAATGGGTAGTTTTTATCTTATTTATTTTTTAAGTCTTCA 
CTGGTGAAGTTATTTTCCATATTTTCTTTCTTCTACTTCAGAATTATCTCTTCAGGTTCAAACTTTATTGTCATAATTGCCTAGCA 
GAATAAACTATCATATGTAAGGGCAGAGGTTAATTCTAGAAATCAACTGAAATTCGTATATAGCTCTTGTTTTTCTTTTCAAAAAG 
CTAGGGTAGGTTTTGACTTCTTACTTTCAATGAGTAAAGTGAACATAATATTGCCCTTTGAGTTTTCTTTGGATCATAACCATACC 

6 5 TTAAGGAAAATATGATTTCTCTCTTTTACACAGCCAGCTCCGGGTCCATTGGTTGTGAAAAGTCATGAGACTCGGTCTAGGTTATG 

GTCTGG AG TTT CCCG CTGTGGTTTGTCAAAG ATG AG ACTTG AAATGGAGAAG AACAT ATG CCAGGCTCAG AGGCTAGTGGACAG AT 
AGACTTCCTGTCCTTATTGCAACATAACCGTCTCTTGTTCATGCTTTGGGTTTTCTGCCTTATCTCCTGGAACTATCAAGACAGCC 
ACAAGCCATCTGTCTTTGAGGGTAGATGTTGTGTTCTGGTGGCTTTCAGCTAATAGGACTTTTCCACTTCCCCCTCTTTTCAAAGG 
GAAAGCCAGAGTGTATCTAGTTCTGTTTGAGTAGGGTTAGAGCTCAGTTGGCACTAATAATGTCAATCCAGATTTTATAGCACTTA 

7 0 CATGTATATTATTATAATTTGAGCTTTGTAATAATCCTTTGGGTTTATCTGTGCATGCCATTGTGTGTAAAAATATTAGCAGAAAA 

TTTAAACAATAAACTATGATCCGTAAATTCCCTAATTTAAACAATTGTTCGTTTTTTGTACAGTTCTTCAGCTTTTGGTCAATGTT 
TTTTACTTAGCTTTTAAAAAATTTAATATTAAACCAAAATGTTTTATTTATTTTCACATCCTTTTTGCAACTACTCTTTTAAAGGC 
TACATAATACTCCGTGGAATGAATGTAATAACTTTTTTTCTTTTATTTTTGTGTTTTACTTGGCCTTTTTAAAATATATATAAAAC 
AGATAACATTGTAGTGAACATCTCCATATATCTAGCTAACTATCTTTGGTTAGATGATTTCCCTAAGATCCATTCCCAAAAGTGAG 
7 5 ATTGCACTTGTTCAGGGGAAGGTTTGCATTTTAAAAATGGAGAAATAAGCACAGTTTATAAGCTTTTTATACTAGACCCATAACTC 
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GTGGG AGG CAGAGCAG AG CCGTAAGCTCAAAAGCATGC ATTCACACATC CAAAAG AGGTTTCTTG ATGGGTTT ATGTG CCCACAAG 

ccttggaaagtcgaggagtaagcaaccgcgctgctctcacattotgttctactgaaagtcagggttgataaatgtcagggccctac 
gtggagaatatcaaaaaagattataagagcagtccttcacaccccaccctggcttgtcttttccaagtacttctctgctgatttca 
cctgtgggcaatcatataaataatataaattaaaatagtgaatgcctgctgagttctactgtgtgccaggagatgtgctaagtatt 
5 ttacacgtattcatttatctcaggctcacaattgcactcaaagggagacaccatcaccctcagtttacagatggtggaactgaagc 

acagagataaatgaacttaagtaatagtgtcaggaaatgatggtacccagattataatcaagataacctgtctcttccaatgttcc 
tgcttgtaaccactctgctgtattgggagcaaacttgtccctctgggtgaggtgagctatgaagggtgcaagacatgctcctgtgg 
tgctgagattccacccgaggaggtcatctgtgcctttcttggctcccaaagcacagggttctatgtaggccactgagcatatggct 
ctttgaggcaggtcacatttgcagctgaggaagattgcctgatgccgcgtggaactcttgctaggggaacatgccctcatttgtag 
10 aaagagcacatttccaaagtgttccatgcagtgatactccccgaagcttgtcttgggtctccaaatggacttttagtttttgtttt 

gttttgttttatttttatttttattttttttgcttaaatacatatttatatatgtatttaaaatatgcatgagctacaatgcaaac 
tcattctaatggggaggtggcattctctgccagctctgaaatctcagtcacactcaccttctgtgtttgtgttctaggtggactta 
gtagttttaagcagaaccatgaaaacctctgtgacaactccctccagctccaagagtgccgggaggtggggggcggcgcatccgcg 
gcctcgagcttgctacctcagcccatccccaccacccctgacatcgagaacgctgagctcacccccatcttgcccttcctgttcct 
15 tggcaatgagcaggatgctcaggacctggacaccatgcagcggctgaacatcggctacgtcatcaacgtcaccactcatcttcccc 

tctaccactatgagaaaggcctgttcaactacaagcggctgccagccactgacagcaacaagcagaacctgcggcagtactttgaa 
gaggcttttgagttcattggtaactatctcccatagggaattttcatccgctgccttccttttccctccagctcttgctttgatat 
caagttcaaggtttattcctgtgttggaaaagaaaagctgccctggagttttggagggctctgccacctgaaacagcctaagcatt 
ctcctaagtcatagcctgtcgagtgtatccaagccatcaggatggatataaaaggacagtaattgaatttgttgggatctgttcaa 
20 ctagaaatcctcatccctcaagttctcagtgaaatagtggtaggggttagcatttatgtgctctgtaaccagaaaagtggatggaa 

agtaaggaatcggaggtcagagctggtgctactgctacttgatctactagcgccgttgagcaccttggaagcaatatctagtgaat 
atgacaccccttccaaacatacctatgccttccggtcaccctactaagccttattcatccagcataaggggagatggtactaggtt 
tcctttgacagtctgccccaaactcattgaactaggaaagatcaggttgtgtagacggagtagttcccaaggaggaagttttagca 
acagcacgctttgatccccagaaggaagcaactattagcctaatcctaatcttaatttctgcaacttctatagccccaaactgcta 
25 taagactcaaaatatcgccgggcgcggtggctcatgcctgtaatcccagcacattgggaggccgaggcgggtggatcacctgaggt 

caggagtttgagaccagcctgaccaacatggagaaactccatctctactaaaaaaatacaaaattagccaggcgtggtggtgcatg 
cctgtaatcccagctactcaggaggctgaggcaggagaatcgcttgagcctgggaagcggaggttgcagtgagctgagatcacgcc 
actgcactccagcctgggcaacaacagtgaaactctgtctcaaaaaaaaaaaaaaacactcaaaatatcattttgggagcacctgc 
aatatagcaaaactcaacatttatttttttttacgtaacttcaacttttattaccataaaggggtggcctagtacttttcctaaat 
30 attacagcaggttgttattccaggaagaatacagttaagtggagtggggtgttcctttgtcagagaaagaaaaaaacagcctcagg 

tttaacagccagtggggtctggtggatttgctgtagtgttgacatctctggtcattttgccaagctgttttccttgctaattatgc 
cgtcagcacaggaccatggaatattgagtctgaaaggaaattcagggtgatcactgaacttagagaagtaaagtgacttcttcaag 
gtcataggaattctagtgtccaagaaggggccagaatccagggtttttgactcccaagcctgaggccttttcacaacacactaagg 
caatgtttatgatgccctattaagtaattcccaactggcaacactgaggatgcagagatactgcagattctttattaataaaatct 

3 5 gagccaaacctggagcgctgaggaagaaaaatttctcaacaagcatatgaggaacttctggttgatacatgatgtgatgttatgac 

tgagattccatctgacttaactccagttggaggaagttaggaaattgttttctatttaatgagtagggtaagatatacttgttcta 

aaaaccaataacaaatagcattcagcccgaagaacaactccatatcacaacctgcataggcacaattttattttcattgttatatt 
attggataaactgaaatcttacagtcttgctttagtaaaaacacagcaggttttataaacataatagctttcactgagagtgtaat 
40 ataagctgagcagcatctaagtttagtgtttataccagtttatttattcctgaatcaagtgtgtgtagtggaaccggtggtccagc 

caggcactcagaagctcattctctcaccaccatgctttctggtcttgacttggagctaaataccgtgtgctgaagggaaaaagttg 
aaaaagagagatgcttacttttcttgaaatactgttgactatgagaagtaaacttcatctgtaaatttttaagatgaaaatttaca 
tcaggttttttttccttggtccactggtgggtagccagtagatgtagtttaggtgaaatcactactctctctaccccttctccttc 
cctacctgtttatctaattggtgttccttcaaggaagctttcttagggatgtgttagagtctagaaatgtcattaagaatctgttc 

4 5 aggtagtgcccacatgctattgtcctgagcttttaatatatttgaaaacttagcaagtcttcctctttcaattgctctggattttg 

agccattgctgggattcctccatcttctgcattattgccacactggaatgtcatacatggaagcaaacgggattgaatgcttgaga 

ggtgacaccctcggcctgtatactactagcctttagttaactttgcaacaactggattttctggggagaagctgaacatagtatct 

tcctagttaagctttattcctttaaccttaatcagggtttagtaagactaaaactcttatccatttaatgcccgttcctgtacaga 

gcaattctatagaataaagaaagtgttttttctctattacaagtgagagagttgttactagcactaggtttgttaagtcacacaac 

50 CGAAAATTGGAATTAACATCCTTAATCCAAAGAGGAACTGCATATATATATATATACACACACACACACACACATACACACACATA 

CATATACATATATATGTGTGAGTGTATATTTTCATGTGTGTGTATAATTTTTCCCCTTCCTCTCTCCTTTTCCTTCATTCTTTTTT 
TTTCTTTCAGTAGTGTAATTCCAGAAAAAAAGAGAACAAGACATTTGAGAGAAGGTTCAGTGACTGTTAGAGTCGACTTGATCAGT 
AGCTTGTTCAACGTGAAAGTTAACTGTGTTATAGGTCTGGCTTCCGGCCACTGCTGTCACCTGTGCAGCAAACTGTTCCTATGAGC 
AATTCTTTCATTTAATCTTCTCTTTAAATGTAGATGTATAGCTTCTTGTTCGTGCTGATATCAACTTTAGCCAGTTCTGGAAGTTG 
55 TGACATAAGTATACGTAATGAACTAGTGGATTATACTTGGCTTTAAAACTGTTTTAATTCATTATTTCTATACAAAATAAGGCATT 

GCAAAGTTGAGATGAAAGTTTCTCTCTCCGTGCCTCTCTCTTCCATCTTCCCTTCATCTCTTGTCTTTCTCCCTTTTTTCAGAGGA 
AGCTCACCAGTGTGGGAAGGGGCTTCTCATCCACTGCCAGGCTGGGGTGTCCCGCTCCGCCACCATCGTCATCGCTTACTTGATGA 
AGCACACTCGGATGACCATGACTGATGCTTATAAATTTGTCAAAGGCAAACGACCAATTATCTCCCCAAACCTTAACTTCATGGGG 
CAGTTGCTAGAGTTCGAGGAAGACCTAAACAACGGTGTGACACCGAGAATCCTTACACCAAAGCTGATGGGCGTGGAGACGGTTGT 
6 0 GTGACAATGGTCTGGATGGAAAGGATTGCTGCTCrCCATTAGGAGACAATGAGGAAGGAGGATGGATTCTGGTTTTTTTTCTTTCT 

TTTTTTTTTTGTAGTTGGGAGT ^ GTTTGTGA A TGGA A ACAAACT T GTT TAAA C A CT T T ATTTTTAACAAGTGTAAGAAGACTATA 
ACTTTTGATGCCATTGAGATTCACCTCCCACAAACTGACAAATTAAGGAGGTTAAAGAAGTAATTTTTTTAAGCCAACAATAAAAA 
TATAATAGAACTTGTTTCTCCCCCTTTTCCTTTTAAGCTATTTGTAGAGTTTATGACTAAATAGTCTGTGCAGGTTCATAGACCGA 
AGATACTACACACTTTAAACCAATTAAAAAGAACCAAAAGTAAATAGAAAAGACATTGAATCACCAAGGCCTGGGATCAACCTGGG 
65 CTGTCCACACAGAAAACAAAAACCCAACCAAACCAAGCCCTGTTGTGCTCACTGGTGCAAAGAGAAGATCAGGGCAGCTTAAGTGG 

TCTAAGAATCCTTCAGGCATTCTTTAAGGAGAAAAAGGATACCTTTGATTTTGTGTGTTTCATGCTCTGGATTTTTTTTTTTTTTC 
CTTCTCTGGGTTTAAGAGATTTTTTTTGAAATAGTGAGGAACTGACCATTATATGCCTTCACTGGCTTCTTGTGCAATAATATGAT 

GTTTTAAGTG TG CAAACAAGTTAGAG CTGGCAGCTG AATGAT AG ACAAAT AG TG CAAATTTGC CAG CTTGGAGATAGAAAGG AATT 

70 TTGTTACATATGTATATCAGAATGTAAGAAAAAAAAATTTATTTAAAAATATTTTTCGCAAAAAAAAAAAAAATCTTGGTGTGTTT 

CTGTTGATTGTGTAAAAATTTATTTTCATTATATAAATGAAACTGGTTTAGGATGTGTCTTTTTTTCCCCTCTCTTTTACCTTAAC 

tcaggttcaagcctttcttaagctctggtaacttgcatatacaacaaagttgaaataaaacagatttttatatagggaaagagaga 

TGAGGAAGGGAACATATCCAGTTTTCTCACTGTGAAACAGAGTTAGCAAGGAAGTGGAAGAGCTCCAGTATTGATCTGCCCAGTCA 

CtgtCCCTTATATTCTCACAATGCTGTCATCCTCTCCTGCAAATATCATTCCTTTTGCATCGGGGAAGGCTTGCATTAAGGGGATC 

75 ccatctgcctttgcgccttggtgaccaaatccctgccagattgattggtgagaattcagtgatctccctagtggctatttgataaa 
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tacttaggacaatcttccatttagggatcttgatgttcctccccccacccccccaccccattgtcacttgctcacttggcatcttt 
ggtgacattaaccatgtaatgcgttgcagcaaattgctattgcctactcttttccccagcaaactgaaactcagctccatacatgt 
gtacagcttccttataacactgggttaatgcatagctgggttcccaattcactgttgatggagggttgggggtatgggaaaaacac 
aatgcaaatattttctgtgtttcattaaattaaaagtctagtgggacttggccataaggaagatttatggcaaactgaaatttgcc 
5 tggggtgaataaaagagttgaagaatctggcatgttggattctatgtgacaacatttgacataaataattttgtgtatgttggctt 

gaaaatgttaggaaatatttttgacatttaaaaaaatagcttttctaccaaaaataatttaaatttttcttttatagaaaagtgga 
gactgaatttaacaggaattaacagctgttttagattattttaatagaaagtgttaatcaggtgaaaagcaaatctctgctttgtg 
ctttctactcctcaggctaacaatttccttggtgttagagtatttaaggagtgaggttgatatataattagtgatttaaaatacat 
ggtaatttagcagacatttctttttgttattttaagtctaagtgttaaatttctgatagcatgtaaggtatattgcctccctctgt 

10 CCCTTCCTTCTTTCCTTCTGCTTTTTCTTTGTTCCCCTCCCTTCCTTTTCCTTCCCTCCCTCTTTCCTTCCCTCCCTCTTCCCTTC 

cctctcccttcccttccctctcccttcccttccctctcccttcccttccctctcccttccattccctctcccttcccttccctttc 

ccattttcccactttgcctcattccctctttgcctctttccctctttccctctttgcctctttccctctttccctctttctctctt 

TGCCTCTTTCCCTCTTTCCCTCTCTCTTTTTTCTTTCTTTCTAACAAAACAGAGAAAAGTCAATACAGTTTCTCATCTTTATCCAC 

atggaaatgatttatgtttttggaagtttatgattttgagagaaaagcctatcctggggcaaacagtaatcctgccaaccagaata 
15 ccaaagattctgagagggactcaggtcttttctactaatctgctgtgagtcacttagcctccatttcttcataaggaatgttaacc 

acttcatgaaaataatacagattaaccaagccatagctctagaaaccagactccacatgttgctgggcctcactagctgtctggga 
gctataaggctgccctaggaaataattgtgtctccccaagaaagccaagtccctgaccaacgcatgaaccattctcagaatccagc 
aacggttgttttatattaaatgaatctaattacttagtagagtgaacctgtaactaatttaaagaaatacagcaagcattgttatc 
ttaggttgaacaaaacagtagctttaggtttctatatatattacatttatttcaatagttaatacttttccaatcaatgcatgtga 
20 accatgatagggagttttcatttcttgaaagagtttgtgccagtgtcttctggataaggaaaggcatcatgggaggtagggcaagg 

aagctgacaaaaaacatgtacaaggggaaatattcaagaaaaaatgtacacaaccacacaatcacatgctggcagtaaaggggaaa 
catggcctttcgtaatacgggaaacaggagaaaatgggaggctaaaatgaaaagaaaaaaacctatgtcagagtaaggaactagga 
cctgaattacactccagaagctgactaagatagaatgctaataaattgctcaactagatattctgatggtaagaagtccaatgagc 
caagttaaatagagatcaatcaatgatggccttcacattatttggggacaggctcttgtaaataggtcacaacacattttatttta 
25 tgcttttttccccaaacatgaaatatcaggaaatatagttgctgtttggtttcaagctctgattggagacagttgttgcatatgaa 

tggaggtcagatgaagggtggtagaaaatgactattttagcactggcacccagaaggatgggtcataattcagaagtgccccaaat 
cacacctatctgtagaagacttcctgcctttttgaggtggtggaatatgaacaccagtgctttctgtggttcctgatttcttcctt 
cgtgacaacctttgtcagtgtttgatacaaggtgcatgtatcggtgtttaataagaagcagaaacagtgacatagaatgaggggtt 
tattccagggattagacctcaggcaagtgtgggatctggtgaagaagtcaatgggagtgtgttgcatctgtctgataatgggctga 
30 actctccgggtcagcacagccaccagtaacaaaagctgggcatgaagtagagaagaacaaagaattggaattaggaggaaaaactg 

gaacccacatcagccttttaccaacctcaatgggggtgacttccagaaggatctagtgccctctgccatggagctgaacatgtacc 
tagcataggacttggcaaagctgaagacagagctttgggagcttcaactacagctgctgcgctaagtccaggtgagtcaccacatc 
agggtaaatgtgtgcttgccatcatagagtttggtgcccccttcaaatggttgctgcttcaattctgcttttccaacctcatgcaa 
atttcccctaaggctaaccttaactcagtgtgaatcaggagaggaaattctggaaaatatagctcctgatttagccaatttgatac 
35 tgtagaaagctaccaaagtccatcccttgccaacttggcatccatgtccacttctcttaactaaatataacttccaaatgaagaca 

ttagcaaaacgatgcttctatgtagtatgatgcaactatcagttctacagatgaaaacacatttaaaagacgactgggtgcagtga 
ctcacaccagtaatcccagcactttaggaggctgaggtgggtggatcacttgaggtcaggagttcgagaccagcctggccaacatg 
gtgaaacctgtctctacgaaaaatacaaaaattagacaggcatagtggtgcatgcctgtaatcccagctactctaatcacttgaac 
ccaagaggcagaggttgcagcgagccgagattgcaccactgcaccagcctgggtgatagagtgagatgatgccacagaaaaaaaaa 
40 aaaaaaagatacatagcctcataggttactttgtccattttgggatgatattcagtctttttttagctaagatccactttcccttc 

gatgtcatgtcatttgaatatactgagatataatgatattatgggttgaattgtgtctgtcaaaaagccatgttgaagtgctaaac 
cctgaaccttgtaaatatgatcttatttggaaatacggtctttgcagatataatcaagaagaggtcatattggattaagatgggct 
ctaattcagtgactggtgtacttataagaggaggggaatttgaacacagacacaaagaatgtcacgtaacaatggaggcagagatt 
ggacaaaggaacatcaaagattaccagcaaccatcagaggctacaagagactcattgaacagattctccctcagagcttctaaaaa 
45 ggaagtgaccccactatcacattgatttaggacttttcgcatacagactgcagtaaaataaatttctgttgttttaagccacccaa 

tttgtggtactttgttatagcagccctagggaactaatacaaagactattattaccccattttatattagatggtggatggggtag 
aaaaaagaattggttaatatacaaccaaatatatttatatcaaaaaataaatattcataattcttaccatcctaatttctataact 
gatcttgtggtcatagctggtatttataacttccttctttcactacccattccatatacttgtgtcctcagcaagcacatcaccta 
gtcatggtttcttgcctgttggggtgatgtcagttttcatttttgagggatccaagcttttgcaattgagcctgcattgggttatt 
50 ttccacttactttgttcgttacagcaacaaaagtaattacaagacttgagagtataagatatgatcttgaattccaggcacacttt 

ttcttactcctataatctggtagtaatccaatttccccagtcatcccagccaatacaccaatatctgactttgcttgttgattctt 
tagcataaggagcccaaagtcggcagcagggagtatcaacttccatcttaatggaatcattgctgtatctcctagtagaagcatct 
ctcccttggggaccagaacttctagaccagcagagtctaaagttgagaatagaaagaataaattttgctgtggatcactatgggta 
acagtaagaggagccctttccatttttcccccttgattcctggatctatgaaatctggataagagagaaacagcaacatgcattga 
55 ttgatcatttagagaatttactgcatctttcaggacattatcctagccctgcaaagtgtttccatccatctagcacagtaaatagt 

taaaagaagaattccacctttctactgctttagagtgatgaataacaagttaagactaatgaattccatgagcatgagtctgttat 
tcttcatttgctgcaaagtaagttccttggtcaaaagcaaagcactgtggaataacatgaagggaaataagatataagaattcttt 
aagtccacagatactgattttggcaaaggtattacaggtagggaagacaaatccctataaagagtaagtttctatggagcaagaac 
aaaatactgccctttcaggccttgtgagtagaagttcatgttgctgaattcatgcataccctccatgtctaccatcatggctattt 
60 tgttcacgagctcattggtcaagaacagaagaaactggaaagaaaaacctgatagaggtctgcagaatgtgttctcttgtccatta 

ttaagattcttacatgctgaggttgagctttgatcaacattcacatgggcccatttaggaaagtctatccatttacttcttcccta 
gattttcctgtcactaattttccagtcatgtttcttctaagtcccttattatccatctaaacgttagcaactgcccatgaagcaat 
gtagatttatacctctggctgtctttcctttgaggcaaaatgaacaattaggtacactgctggaagttcttattactgggaaaatt 
tttcttccccacaccaccagtatagggccacaatgatttagtcattcggttttggatgataccagaatatcacacaaaaatttctg 
65 taaacaatgccaaatatttttcagtccactggtcactgagtgcttcccatgaggccatgggtgtaagattctgaagctattgttgc 

acaaatagacaccatgggtaactgggtcacttgcttatttaatatacttgtgcttgatctcatatattctacttccatttgatcat 
tgaatgaacaacttagaggcttccatttgatcattcatgcacaacttagaggcttgatggatcaacaacacttagttcatcatggg 
cagttcaggttgcattataacttgatggcccatgatcaagcttccagtttcaaactggtattctaaagaagaattttgaagagaaa 
agaagaatatctgaattaaaagaagaatttttctgaagaagttgttatagttttgctccagaattctaaatgtctgctctatgatt 
70 catctatcaggttaatggcttcatgcaagattcctgcctaacagagacatttttagcaccatggaatctactggatctagatgtaa 

gagcagtttgtatggcagccttgtattgtagaggcttttcttgttttggacctcacacaaaactaatgaccttacatcttacttgg 

TAAATGG ATTGT AGTAG CATG CCCAATG AAAT ATATATTCT CTTCAAAAT CCACAAAGGCC CATT AGAC ATT ATCCCT CTTTCTT A 
ATAGTAGGAGAGGTCAGATATAGCAACCTGTCATCATGTTCATGAAAGGAATATCTTGGAATGCTCAAAACAAGTAGATCACTACA 
AATTTCAGTAACATTCAGTGGATATAAAGTGAATTTTGTGGAATTTATCACTCTCTGGTATGCAAGTATCTTAACATCATATCTAG 
75 AACTAGTTACTTTATCCTATTTACCAGGTACAGTAATCATGATATAATATCATTAATATAATGTGCCTGCATGGTATCTGATGGAA 
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TGGATAGACAATTATGGTCCCTGTGGACTAGATTACAACACAGGGCTGTAAAGTTGAAATAGCCCTGAAGTAGGACAGTGGAGGTA 

cattagtaaccctgttggctggaagcaaattgcttctgatagtatataccagaggttagcaaacattttctgtaaaaagctagaaa 

AT AAAT ATTTTAGAATTTGG AGGAC ATATGGTCTCTG CCAT AATT ACTG AAATCTG CTGTTGC AGCATAAGAG CAG CCATACCT AA 
TATGTAAATAGAGAAATGTAACTGTGTTCTAATAAAACTTTATTTATAAAAATCCAGTAGTCTGAATTTGGCCCATGAGCTGTAAT 
5 TTGCTAATTTCTGGAATTTATTAACAGGTATAGAGAAATAAGCATTTGCCAGCTCAGTGGCTCCTGACCAGGTGCCAGGAGCCCTA 
TTGATTTGTTCCATCAATGAAACTACAGTTGGAACAACAGCTGCAATTGGAGCCAACATCTGATTGAGATATTAAAAATTCACTGT 
CATTCTTCAAAATTCATCTGTGTTCTGCATAGGATAAATCAGCAAAATAAATGGGGAATTTGGTAGGAATCACCATCCTTGCATTT 
TGTTTCAGTTCCTGTTGGTGGCTCTAATCTTCATACrCCTTTAAGAATTCAATATTCCTTTTGTTTACTATTTTGGCATGTTGCTT 
ATTGCTGCATAATAAACTACTACACAACTTAGGGACTTAAAACAATAACAATTGTTTTGTTCACTAATCTGTTTTAGGCAGGTTCA 
10 ATAGGGACAGTTCATCTCTGATAAACTCATGCAGATAAGAAATGTCTTCTGGGAAGGCTTGACTGGGGCTGGAGAACGTACTTCCA 

AGATAGCTTGCTCAAATGACTGGCAAGTGCTTCTTATAGTTGACTTGGAACTCATCCAGGGTTATCCACTGGATACCrTGGATCCT 
CTCCACATGGACCTCTTCATAGGGATGCTTGGGCTTCCTGAAAACATGGCAGCTAGTTTCCAAGAACAAGGATTCCAAAAGGCATG 
GATGAAAGTTGTAAGTCTTCTAAATCACTTAAATTCCAAAGTTCTGGATCACTTCCGCCAAATTCTATTTATTAAATGAATCAGTA 
ATGCAAGCCCAGATCCAAGGGTTGGGTAATTAGACTTCACTTCTCAATGCATAGAGTAGCAAAGAACTTGTGGCCATCTTTAATCC 
15 ACGATAGTTCACTTrGCACAACAAAGCCAAAACTAGGAGACTGACAAAGGTTACTACCCCCAGAGGAGAGTTnTGTAAGAAAATA 

ATATCGAATTTCACAGATCTACTAAACCACTGGGGGCTCCACTGAGCAGTATTTCAAATGGATTACACTCTACCAAGTCAGGAAGA 
TAAGTAAG AG AGGTAGAG AAAAAGG CCCAAAGAAAAGAACAGAACACAAG TATTTATTC ATTAGTCCTT ATTC CTTATATATGTCA 
ATTTCAAGGAAGT CATCAGAAAGAC ATTTCCTTTCTC CT AATCTGG ACATGAGTCTCTGGGATTCT CTTG AAAGTCATCTTCC CAA 
TGCTAGGCAGCACTGCACCTTAGCATTTATCCATTTATTTGTTCATTCAACAAACATGTGTTTCATTGATATCTTTCAGTGGCCCA 
20 AACCATGGCAAGTGTTTATTAAGAAGACTCTACCCTTGAGGGGCCCATAGCCTCCCATGTATCTATTTAGACTATAGGTTAAAGAC 

ATACTTGGTCTTCCCTATAACACTTACGTCAGTGTCTTGGTTGTGGTATTGCTCAGTATrTTATTATTGACTCATCAGAGCATTTT 
T ACTCCATTGGCTT TTG ACAT CTAAAACAGTTGT CAACTTATAAAACTCCAAAAT ATTT AACAAT CAG CT CT CATAAGCTGGTGTG 
TGGGATGGTATCAAAAAGCTCTCCTCTACCTCGTAAGGTTGTCACTGCAGACAGTACTTCAAGGATTTTTTTTTTTTTTATCTTTA 
GCTAATTTAAAG CTGTCACTC CTT ATTTTGG ATGGGAGGGAGAAAATAG CT AATTGGAAG CAGAGGAAAAAATAGTTTCAGG ATC A 
25 ATGGTGGAAATAGCAGCAAAATAATTATTATTACAGTCGTAATGCTCTGCATTTATATGGGGTTTTTTTCCAAAGGTCTCAGAACA 

CTTTTCTGAATATCACCTACAAATTCAAAAACAATTATGAAGAAGTCAGAGTAAAGCATAATTATACCAGAAATTTACTCTGAAAT 

gtaattcaatactctaatacaattttactctcaaatataattcagtgaaaagtagacttattgtaaactgaattatagacatacat 

T CACTGCAAG CT CCACCT CCCGGGTT CACGCCATTCT C CTGCGTCAG 

30 

HUMAN SEQUENCE - mRNA 

CCACGCGTCCGCAATGAAGCCGAGTGAATGGGGGCTGAATGTGCGAGTCCATAGCTGAAGAGGAGCGCCAGATGGTGGAGGAATAC 
ACTTATTTATGAAACTGTCTTGAGTTCTTCTTGAATTGCCAGTTTTCAGCCTCCTCATGCCTCCGTCTCCTTTAGACGACAGGGTA 
GTAGTGGCACTATCTAGGCCCGTCCGACCTCAGGATCTCAACCTTTGTTTAGACTCTAGTTACCTTGGCTCTGCCAACCCAGGCAG 
35 TAACAGCCACCCTCCTGTCATCGCCACCACCGTTGTGTCCCTCAAGGCTGCGAATCTGACGTATATGCCCTCATCCAGCGGCTCTG 

CCCGCTCGCTGAATTGTGGATGCAGCAGTGCCAGCTGCTGCACTGTGGCAACCTACGACAAGGACAATCAGGCCCAAACCCAAGCC 
ATTGCCGCTGGCACCACCACCACTGCCATCGGAACCTCTACCACCTGCCCTGCTAACCAGATGGTCAACAATAATGAGAATACAGG 
CTCTCTAAGTCCATCAAGTGGGGTGGGCAGCCCTGTGTCAGGGACCCCCAAGCAGCTAGCCAGCATCAAAATAATCTACCCCAATG 
ACTTGGCAAAGAAGATGACCAAATGCAGCAAGAGTCACCTGCCGAGTCAGGGCCCTGTCATCATTGACTGCAGGCCCTTCATGGAG 
40 TACAACAAGAGTCACATCCAAGGAGCTGTCCACATTAACTGTGCCGATAAGATCAGCCGGCGGAGACTGCAGCAGGGCAAGATCAC 

TGTCCTAGACTTGATTTCCTGTAGGGAAGGCAAGGACTCTTTCAAGAGGATCTTTTCCAAAGAAATTATAGTTTATGATGAGAATA 
CCAATGAACCAAGCCGAGTGATGCCCTCCCAGCCACTTCACATAGTCCTCGAGTCCCTGAAGAGAGAAGGCAAAGAACCTCTGGTG 
TTGAAAGGTGGACTTAGTAGTTTTAAGCAGAACCATGAAAACCTCTGTGACAACTCCCTCCAGCTCCAAGAGTGCCGGGAGGTGGG 
GGGCGGCGCATCCGCGGCCTCGAGCTTGCTACCTCAGCCCATCCCCACCACCCCTGACATCGAGAACGCTGAGCTCACCCCCATCT 
45 TGCCCTTCCTGTTCCTTGGCAATGAGCAGGATGCTCAGGACCTGGACACCATGCAGCGGCTGAACATCGGCTACGTCATCAACGTC 

ACCACTCATCTTCCCCTCTACCACTATGAGAAAGGCCTGTTCAACTACAAGCGGCTGCCAGCCACTGACAGCAACAAGCAGAACCT 
GCGGCAGTACTTTGAAGAGGCTTTTGAGTTCATTGAGGAAGCTCACCAGTGTGGGAAGGGGCTTCTCATCCACTGCCAGGCTGGGG 
TGTCCCGCTCCGCCACCATCGTCATCGCTTACTTGATGAAGCACACTCGGATGACCATGACTGATGCTTATAAATTTGTCAAAGGC 
AAACGACCAATTATCTCCCCAAACCTTAACTTCATGGGGCAGTTGCTAGAGTTCGAGGAAGACCTAAACAACGGTGTGACACCGAG 
50 AATCCTTACACCAAAGCTGATGGGCGTGGAGACGGTTGTGTGACAATGGTCTGGATGGAAAGGATTGCTGCTCTCCATTAGGAGAC 

GTTAAACACTTTATTTTTAACAAGTGTAAGAAGACTATACTTTTGATGCCATTGAGATTCACCTTCCACAAACTGGCCAAATTAAG 

TTGTAAAAGTTTATGAG 

55 

HUMAN SEQUENCE - CODING 

ATGCCTCCGTCTCCTTTAGACGACAGGGTAGTAGTGGCACTATCTAGGCCCGTCCGACCTCAGGATCTCAACCTTTGTTTAGACTC 
TAGTTACCTTGGCTCTGCCAACCCAGGCAGTAACAGCCACCCTCCTGTCATCGCCACCACCGTTGTGTCCCTCAAGGCTGCGAATC 
TGACGTATATGCCCTCATCCAGCGGCTCTGCCCGCTCGCTGAATTGTGGATGCAGCAGTGCCAGCTGCTGCACTGTGGCAACCTAC 
60 GACAAGGACAATCAGGCCCAAACCCAAGCCATTGCCGCTGGCACCACCACCACTGCCATCGGAACCTCTACCACCTGCCCTGCTAA 

CCAGATGGTCAACAATAATGAGAATACAGGCTCTCTAAGTCCATCAAGTGGGGTGGGCAGCCCTGTGTCAGGGACCCCCAAGCAGC 
TAGCCAGCATCAAAATAATCTACCCCAATGACTTGGCAAAGAAGATGACCAAATGCAGCAAGAGTCACCTGCCGAGTCAGGGCCCT 
GTCATCATTGACTGCAGGCCCTTCATGGAGTACAACAAGAGTCACATCCAAGGAGCTGTCCACATTAACTGTGCCGATAAGATCAG 
CCGGCGGAGACTGCAGCAGGGCAAGATCACTGTCCTAGACTTGATTTCCTGTAGGGAAGGCAAGGACTCTTTCAAGAGGATCTTTT 
6 5 CCAAAGAAATTATAGTTTATGATGAGAATACCAATGAACCAAGCCGAGTGATGCCCTCCCAGCCACTTCACATAGTCCTCGAGTCC 

CTGAAGAGAGAAGGCAAAGAACCTCTGGTGTTGAAAGGTGGACTTAGTAGTTTTAAGCAGAACCATGAAAACCTCTGTGACAACTC 
CCTCCAGCTCCAAGAGTGCCGGGAGGTGGGGGGCGGCGCATCCGCGGCCTCGAGCTTGCTACCTCAGCCCATCCCCACCACCCCTG 
ACATCGAGAACGCTGAGCTCACCCCCATCTTGCCCTTCCTGTTCCTTGGCAATGAGCAGGATGCTCAGGACCTGGACACCATGCAG 
CGGCTGAACATCGGCTACGTCATCAACGTCACCACTCATCTTCCCCTCTACCACTATGAGAAAGGCCTGTTCAACTACAAGCGGCT 
70 GCCAGCCACTGACAGCAACAAGCAGAACCTGCGGCAGTACTTTGAAGAGGCTTTTGAGTTCATTGAGGAAGCTCACCAGTGTGGGA 

AGGGGCTTCTCATCCACTGCCAGGCTGGGGTGTCCCGCTCCGCCACCATCGTCATCGCTTACTTGATGAAGCACACTCGGATGACC 
ATGACTGATGCTTATAAATTTGTCAAAGGCAAACGACCAATTATCTCCCCAAACCTTAACTTCATGGGGCAGTTGCTAGAGTTCGA 
GGAAGACCTAAACAACGGTGTGACACCGAGAATCCTTACACCAAAGCTGATGGGCGTGGAGACGGTTGTGTGA 
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Table 45 

MOUSE NOMENCLATURE 
ICSGNM Flil 

Celera mCG14021 

5 

HUMAN NOMENCLATURE 
HGNC FLU 

Celera hCG39646 

10 MOUSE SEQUENCE - GENOMIC 

CTGTGTGTGTGCAGCCTGAGATTAGAGGGGACAAACTGAAAATGGCTGCAGAGCGTATGATCCCTGCAGTCAGTCAACTGGAGTTG 
TCATTCTGGAGCTGAGGAACCCCAGGCAAGTCCTGGGTCTCTTTAAGGTTTGGTTTCCGTCTTGGTAGCATGAGGACCCAACTTAC 
ATTTTAAAGGGTTATGGTTACAAAATTGTCTTGGGAACATCAAACAATAGTTATTCTAGCTTTACTTTTTGACACAGATCTTGCTA 
AGTAACCTAGACTGGGTCCTCAAACTCTGGATCTGTCTAGCCTTAAGCATCCCCAAGCGTTAGGCTACAGGTGTGAGCCACCAGGC 
15 CTGGCTATTTAACCTGTCTAGTTTAAAAGTGTGAGTTGGGGGAGTCGGGGGTGGGGGAGTACACACCTTTAATCCCAACACTTGGG 

AATCAGAAGTCGAAGGATCTCTGTGAGTTTAAGGCCAGACTGCTCTACAAGTTCCAGGACAGCCAGGGCTACAGAGAGAGTCTCTG 
TCTTGAAAAACCAAACCAACCAACCCACCAACCAACCAACCAACCAACCAACCAACCAGCCAACCAACCAACCAACCAACCAAACA 
AACAAACAAACAAACAAACAAAAAATGGTCCTTGTCTGTTTGGTGCTTGGCTTTATGGCACCGGAGATGAACATAGGGTTTTACTA 
ACCTAGGTGAGGACTGTGTTTCTGAGCTACAACAGCTGTTGTCACCTGATGTCCATTGTGTTGTCCTTTCCAGAGAGTAATTCTAC 
20 AATATAGTGGTTAGAGGAGTTTATCCCAACATTGATTCCCTTTCACTGTGTGAACCTGGAATAGTTATTCTCTGTGCCTCAGTTTC 

TCCATCTGGTCCATCCTGGTAAAAACCACAGTCAAGGGATTTTCAATCACCCTTTGAGTATGGATTTTCTAGCACACACACACACA 
CACACACACACACACACACACACACACACACACACACACAAATGAGTCCCAAACTCACAGAGGTCCTTCAGCTTCTGGTTTCCAAG 
TGTTGGGGTTAAAGGTGTGCATCACCACTACCTGGCTCACACTTTTAAGTTAGAAAGGTTAAATAGCCATGTGTGGTGGCTCACAC 
CTATAGCCTAGGCTTGAACGAACTACAGTGGCCCCCATCCACTCTATTTAATGGTTTGCTGTTATAATCTGGAGGTCAGTTCTGGC 
25 TGGTGGCTGGTGGCTGATGACCGTAGGTCCTCTCTGTGTGTGCATGTGGTCCTTTCCATGCAGATTTAGTAACTTCTTTGGACTTC 

CTCATAACATGATGCTGATTTGTAAGGACTAATATGAAGTGGGTGGAGGCATTAGTACTTTTTATCATCTAGCCTCTGAGGTCAAG 
CAAGAGAACTTCTATGACCCTGAATTTGTTGACGCAACCATGAAATTCCATCGGGCTTCAGGGGTATAATGGTTAACTTGCATTGT 
AATTTGGATGATTTATAGTCACCATGGGCGTGTGTCTCGGGGTGAGTCTGTGGAGATATTTCTGAAAAGGTCTGACTGATGAAAAA 
TGCTTTAACTTGAATATGAATAGCACCATCTCACGGGCCGGGATCCGACTGGAGAAAGCGACCTGGATGCTAGCATTTGTCTTTCT 
30 TGGCAACGTGACCATGAATGCAGTGTGACCAGCCACCTCATTTCTACTGCCACCATACCCTGCCCAGGATGATGGATGGGATCACC 

TTAAACTACAAATCAACACAAACACTTCCCTCTTTAATTTGCCTCCTGCCAGGTATTTTGGTAACAGAAATGAGAAAAGTTGCTGA 
GAAAAGGGAAGAGAAATAGAATCTGGCTCTTAATGGAGGAGATAAGACTGTACATATGGAGATAGCCGTTAAGGGGAACTGGAATT 
AAGTTTAGTAACTGGTGACTGACAGGTGTTTCACATGATCCTCCTTATCCTACTTTCCATTAAATTATCTTCTCATTCCTTCTTCG 
GGAATCAGAAGGCTCGCCCTAGAGCACAGCGGGGTCCCTCTCCGAAGTTCATCGCGCCCTGGAGACTCCCACTCTAGGCTGATGTT 
35 TCTCCCTGTGCAGAATGGTTCCCAAAGCAATGAAGGCAGCAAGCTCTGCTCCCAAGAAAGCTGTCAGCATTTTGTATGCCCTCAGG 

TTGACAAGAGAAGGAAGTTCATGTCGTTATGAAAAGAATGCAGCAAAATGCCAAAGCTCCGGTGTTGCCCACGGTGACCCTGAGGA 
GCGGATATGCCAGAGATTAGCTTTGCAGAGCACTAGTCTGGGAGCCGCTCTGTGGTCCCCCTGAACATGAGAAGTGACGGGAAACT 
TGACATTCCTTTTCCCCATCACCTCCAGCAACATTCATCAGCTACTGAAATTGTCCTTTCAAGGTCCAGGGCAGGACAAAAGCAAA 
AGAGGGATGGGTCTTTGGGAAATTACTGCCTCTTTGCCCCACATCTTGTGCCCTTCTCTCAGAAAAGAAAACACAGCTTAATAGGG 
40 CTGAGAATGAGCAGGAAATCCAGGACTTCTCTTCTGTCTTGTTTCAATCTCCCAGCTCATAGAAGGATGTGTGAGGAAAATTTCTT 

TGGAATATTCCTGAATAGAGTGTAGAGATAGATCGCCAGGCACTCTGGATGTCTGTCTTTGCCTCTCTGGATGTTTTTCCGTGTCT 
GTTTTAGCTAAGCTGTTTAAGAGATGGACTTGGTGGCTCTTCCTTCATCCTATGACAGTGTTTATTATTCTTCATCTGACATGGAA 
AGCACCTACTAACCTAACTAAGGACAACAAAAGGTAGAAGATATATTTGTGAATTTAAAAGGAATAAATGGGTATATGTATATATG 
TATGAACACACACACACTCATATGTGACAAATTCAAAATAAGTGAATTTTAGCTAATGAATCAGATCCCTGCATGGCTTTTTCTGT 
45 CACTTGCCAAATCCGTATTATGTAAACAGAGTATATGCAAGCAGGCACTACCACTACTGTATCCATTACTTTGGCCATGGATGCCT 

CCTACGTTGGTTGTGGAGCCACTGAAAGAGCCTTGTCTCTGCCACCTAGAAGCCCAAAATCAAGCTAGAAAGGGGAAGAAGTCAGG 
GCCTACGGGGAACAGCATCCATCACTTGAAATGAAGATTGGAAATGCGGAATAGTAAAGCACTCTGCTTAGAAGACCAGCATATTC 
TTGTTTCAGAATCTAACAGTTATCACCAACTGCTAGATCTCTAACCTTTGAAAAATGATCTCTTATTTTATGTCAGTTTTTTTAAA 
AGAATACCAGTCTTATTTCCAATGGCTCCTGGCCATGTAAGACTCACTGAGCATCCGGCAAGTAGGATTTATTGGGTGGAGCGTAC 
50 ttcttccctgcttcagacaaagccaaggcaaagagtttgccaagggcttctggtcagcattgggagaggtaaggcatgaaaatgga 

aggcccaagccagtcagaaggaggggtggaaaggagggagataggaagatagggagggaggagggagaggaggagggagggnnnnn 
nnnnnnnnnnnnnnnagagacagagagaaagagagagagagaactattcataagggaaggtgctgtcagagaaacagcatcgacca 
tgggaaaagaggggaaaagataaaatagtagactttaagatgatgcagtagacttacagatgaccatgtcctttgctcaggagagt 
agcgattgggtgagaggaggacaagtcatcccaggagctacttgattccctcttgcaatgtttctctacaaggactataaatgata 
55 tcataagtattgtggggagtcctgaaaaatggccacccatggtcagagagctacatcagattcggatttagctgcttgcttcccaa 

gcaggtctactgagctttcttcgaacacctgctacctaatccatgcatacagcagacactcatcgagcaaacgagtgtctaacacg 
ctgggccctcgacagcactcagaggccaccctggtaatgaggcaaaggatgcctgctcccaggtacttccatcctaatcctacata 
atagtcaaaggagttctcattcacatgtctctttgtctccgtctccccccagcccccgactcattcattcggagacatgtgttcat 
tacctactaggtgccagatgctattctaggcaaaggacttgcatggaatgatgccatgtcccctaagggtttaaatgtcatactca 
60 ggagattaacaagctcatgactccatgggcagtgatggttcatgattgggagtctggtttgacgtcactatgggaatgcaagatga 

ctgcagctgtgtgtgtgtgtgggggggggggggctgttgtgatgcaggaatcctagaaaggaatcggcttgttctaactgaacatt 
tcagagcgtgcttctccatgcagggacaccgtgcccagtactgagggattgtggttaaagtaaaatagaagggacactgaggatac 
atagggattctcctagaattgccaacagagtctctaaggcctgacgtattcctcattctcaggggaggaatctagccaggttctct 
ggagctagctgcccatctgaattagggattccagaacagcaggactgttaggagccagaggttgatgactagattatagataggct 
65 ctttaggagaattatctaacatgcttatggcggcttggaactttccaaatgcccatttgcagactgtaggaccaaggaagttagta 

ctgtggctgagaaagatggtcgagtgctgctattgtaagcctgcggctactgccagcccagcagtcccaaggccacatcctgggcc 
ctgatgtctaagggcagcaagggaaggctgtcccagatatgacaatgatggtgatggtggtggtggtggtggtggtggtgatgggg 
aagaggaggaggaacagcagaagcagcagcagccaatcaaagtggcctcttttcttgaacatttagggaaaaggcacagggaagaa 
agaagcattgctcaggttccatccggtccgtccctgtctcatcatctccaccccaaacattttcaggctatctcttggtactggct 
70 ttaaaactaaagatgtaattatttactctgtcccaagaacactgaatagacaattaggcagtttacccagatgatgtcattttatc 

ttcatttacgccccaccaggttagggcttgttggcatccccaagctacagatgagaaaacggagctcctacagtataaagtcattg 
cactgggaactaaaggaacagaggatgaagtttgggttggcacttagagcctccctggctccaaagattgtgcttgaagttctaaa 
acccacaaaaatcactttcaaagggccaattgtctaactggcaaaacaaaccttctcagtgagtggtagtgggtctgtgcccaagc 
agagggcatggatggaaaccccacatcatcttcattttctgtgtgcatgaacaagttacttcgcttctccgaatatctgttttctt 
75 gcctaaaaaaaaaagaggtgaaaacacctctcatatcacttggatggatgaattagatgtttcgtgtaaacataatttcactacta 
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GT AAGTGCTTTGCTAAATTGT CTACTG TTTCTATTTATTTCTATAATTTAAG ACCCAGTTTATTTGAAGTG AT ATGGGAACGTTAC 
CTTATCTGTACTAGGAAAGCAAGCTAGTTTTCATCGGAGCCTATGTATCAGTCATTGATAGTATACATCTCCTAGCTCCAGCAGAG 
GATGGGGGGAAGTGTTGCCCTAGGCCTTAGCAGTCCACTGCTTTGTCTCAGAGCTCAGCCCGCTAACTCAAGCAGTCCCTCTGAAA 
GGACTCTAAGGAAAGGGGTCGCCACAGAGTACCACTGTGCTAGAATAnTGACAACTTGGGGTAGGGAACATTGTACCACCTTCTA 
5 GGTCTGCAGCTCAGGGGTGAGGCACCAAGGCATCCTGACTAGGGGATGCAAAGGTGCTTCTAGTGAACCAACTGTTGAGCTTGTTC 

TGGGCTCCCTTGTAGTGATCCCTACTGGGGTGCTAAGAAATCTTATAGGTGGGCATTGTACAGAGGTAAAGAACCTAGTTTTAAGC 
AGCATGGAACCAACAGGTCTTTCCAAGAATAGCCTGTGTTTTCTGAATGAAATCATCATTGCCCCACGTTCATGGGAAATGCAAAC 
TCATTAGAGACCAAGAACAGTGGTGAAGGTGAATCCCCCATTGGTGTTCCTTTTATATTTGGTCTGCCGTGCCAAAGACGGGTACT 
TCTCAATATCTCGCCACTAGAGCTGCTTTGACAGCAGCATAATGCTCATTCCTATAAAGAGTTTGAAGTACCCGTTAATAGCTTTG 
10 AGTTTAAGCATTAGGAATTTTAAGGTTCAAGTATAGAGCTTTGAGGAGCACACATTAAGTAGCAACATCAGCTCATAAAGCTACAA 

GAGAGAGGCAGTGCTCCCTGGCACACTCACTCTCACCTGTCTGCCGCAGCTGCACCTTGGTACTGGCTTCTGCATCTCATTGTCCA 
TGGTCTTCTCAGTCCACAGAAGTGACACAAAGGCCTGCCACCACTGCCCAGCACCCATCCCCTCCTCTGCACTCTCCCACTCTCCT 
GTTTCCATCCTGGATGTCTGTTATCTCCAAAGCAGTTTTGAAAGGGTCCTCACTCTCGCCCGGAAGCAGCAGGGCACCCAGGGCAT 
GGTCTCAGGCTTGAATGACAAAAGGGGTCCTATTTCCTGGCAGGTGTGGCAAGAATGTCCTCCCCAACTGTAATTTTCACATGGGG 

1 5 aaaattaaatcagcttctttggcacctcagcccccaaatatttttactgcattgctgttggcaacttatcctaactaggttgattt 

tcagattcagtccaaaagccaaacaggaaacaaacctttttcttcggttctttctttccagcctcactcatctacagagtctgctt 
tccacactactatgtgggcagaaagccctttgctatcaatgattgtaaatacaataaatcccccaactgtgtgtgtgcacataaag 
gatgcatgcatgctgtatggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtatgtgtgtgtg 
ttttaaaagatccagaaattcaggacatttttcaggaaggttttcattgagttaaaaagcaccccagtgaaccagttagaactgta 
20 cagaggttgtagtggcaactcgcaaatggtttgacagatagggcaaggctgggtaattgaaaaccaagtgactgagtgtaggtttt 

tccatggtagaaatacagcaagttcttgggggaagaattgacgggtacaagctgtattcacagcctttggaggaatgggatctgtc 
tgagattaggcacaggagattggggaagggtaagagcagtgtgaggagagatctatcagtgtacgtgcacctggccgggtcagggg 
tcagaggtgtggggcatttggggatgaatcgggatactctcttcctgtgatgctgccacttgactaaatgacctttgattggctct 
ttgttttaaataaagtgtttatcctaaaatgggttctaaggggatccatcccttctgctcttgtgccagccccatgctgtgctgct 
25 gtttcttctgcctgcaaatctcacttccttaacaagcctccaagtcttagctctcccatttgttccctggtgcaacctctttgctc 

tgcgtgctgtgcatgctgcaccatctgtatgtcctccttgggctcagcattcctgccttttgctgcttttgacctcctggttggat 
ggcagtgatgacaagggccttcccttcccccacagcatccccatgtccatctctgcctcccagatcgcctcaactctgccattgta 

TGATTTTGCTGGAACTCTCAAGACTGACTCATGACTAACTAGAGGCATAGTCTGTTCTCTGCCGCAGAAATCrGCTTAGATGACAT 

ctctttcaacaacagatctggggcttgttctgcattttttttttttttgtcaaagagactctgatgaatctttggtgacacccata 

3 0 taatgtcaaagatttatgctcagccttctgaacagccataacttcacagttttcaacttggagttaaacactaagtgtctatgtaa 

aagtttaagtttgtttgagacacaaagccagagcagaaccttaaccgaaatgaagagtggatctaagaaccaaaatacaagtagac 
cagagccacagccttcccctgaccctgcccaggggcagcaggtgaagccagaagggctccagcagcctttaggtctgaatgaagga 
cgtccagacatagcgagggtatttgctttagagaaggcattccaggcagagatatgaattatgtagggagagtaggcaaacctcaa 
gatttaaaagggtctcatcatctatcattctgttcttaagtaaaggcagggttgccatagcaacacaccacaggctgagtggctta 
.35 aacaacataaatttatttgctcacagttctgaaaactggaaacccaaggtcagagtgccagcagggctggcttcctctgaggcttt 

ctgctctggcttacagataatctgtctccctacatgccttacatggtcagtccttggcacacagccacccttagggtctttgtgtg 
tccaaatctcttattataatgagtcagttgagtttagagcccatcttcacattctaatttcaaattaatcatatccttaaaggtct 
tattgccaagtggaatcacattctaagttacaggtggttagggatttgatatatagatttcagaggaagcggaattcagcatagaa 
caagaacccaacagaacccttgtttgaacacaaatggtcatcactgctagtctttctggagttttgtgctgtgcctagtgttgcta 

4 0 tagctatttcccattgattagtccatctttccttcacagtcgggttacatggaatagattatgtagatgatgaggcgattatagat 

ggctgccatttcttctgaaacatggtcagcttgcttttgtgtactgcgtggccctggggaatactgtcctccagccttgaatccct 
gctgctaaatgtgatttggaatagtggggggggggggggatcttatctccatgctttgatcaacagacagtctctggaaggagtaa 
gactatgtttctcaacccattaccaaaagcctcccctgagtcaggagatggtacagtatgaattggtaaaccatggtctcttacag 
agaccttacactaactgccttttctatatatcagagcttcctcctgaattatttggctgaatcatcaacactaagatctgcaggac 
45 atactcattcccgctagccagtcctcagcacaccactgttcactcttaccaaacacttgaactacagttgctaatttaattcacct 

agtaagccagaagggaaaaaaaaaacaaacaaaactattcatcctcactgactgggtatactgaaatcgacctagctgaagttctg 
gattccctgattcccttacatagcttaggtctagacaagctctccggtggctctccatgacctcacctgtgggataaattctcatt 
ttcatctctcctagcaatgtggctatggcacacagttagtaaaatgtgctgctgtctgtgtctggaagctagaaccaacactggta 
tcacctcttgcaactctgtgtttagccaccctgtctccattctcctttgtggggcttctagctcgaacactcaacaagtacacctg 
50 ttctagtgttcttccattccaatgttcagactcctttctccccacgcaggggtaagcctgtgctgacactgtgaatctattacctt 

gaacagttacagcttcatgagaggactgccctgtgccactgtgatatctgagagttggggtgtcgctggctcgggtgacaattgat 
actgaatgtcctatctcttctcccctcttgcaggaggctctgtctgtggtgagtgacgatcagtccctttttgattcagcatacgg 
agcggcagcccatctccccaaggcagatatgactgcttcggggagtcctgactacgggcagccccacaaaatcaaccccctgccac 
cgcagcaggagtggatcaaccagccagtgagagtcaatgtcaagcgggagtatgaccacatgaatggatccaggtgagcctgccag 
55 agttggccagtcctcatgaagcagggaagcctgggcgcaattcctcctaggaccaccctgtcaagccgatctgcacaaagcagcag 

atgggtcaggccccaaggccctactgcagtactcagtgcgtttgctgtcaagcttaggccaggtccagtcctgcaaggaaaacgca 
tagcagtaagatgctcttcctgtgctcttgaggatgttttaaggtcctctgggtggcactaaccagagcaaaggtgacccaaaaat 
tcttcaagtaaaagtggaaaagtggtgagaaagacagactgtgtgccaggaagccagcctcacacatgggaagtgtgggggtggag 
tggggcggggtcattaggaaaggccaggtacagccttgtttatggaactgggaaggggaactcagggataaagagcacacgaacca 
60 acccattgtcaggcagccccagcgacaggcactacctcaacattttggctaaattatctaaacccatctgaataccagctttctct 

tgtctaagccagagtcagaacaccaaacatgtttatcaagtgtgttgtagggaaaggacccaggacattgtctagttccaaagtgc 
tcaatgagttagtgaccacagacacacaagagggaaaactttagcctagtttattacctgataattcccagtggattcccaggtaa 
tccacttagcctgaagcaaacagacatgaaagtaaaagcaagtgagtaaatacaagacaagaccttggttgataagctaggaatcc 
agtttattccaccaacagaggctgaccctcaggactgccaggacactaagcatcatcggacccatgagacaaagctgatgaggtga 
65 caatcattgtcctgcagggattgtggacaggagtgcaaaaagataagaagttactgaaatagcccagataaggaatcgaagttctg 

ggctagggtgacagtaatgatgacagaagcccaggggaggtgcataaagagcatatcaaagggatggctacaagagctcggactta 
ataaacattgagaggtggggactggatgctgctgagtctggacctttgaaaggggatgcagttagtggcgacaggcaggtgggaag 
gggtgatgccttgaggaggggacgtcctttagcaccctttgtgagcaagtggtacagtctctagattaaaatgtctactggattta 
ggaagccaaagcccgtaggattgggactggaattgaggcttaggcatcctctctgggaggcttaactgaaagtgagtcatgaggga 
70 aactagtccagagaggcaagaggaagcagggagggggctactgtggctgctgtaagggagttcctccttgcagctgtctcagagct 

gccctctagaaccctcagccctgccacgcttccatcccatgaactaaaaccaggaagtgggaccttggccatccctgcagggttct 
agggttaggggagctcagagaacctgagccttgagccctccatgcagaatgatgcttataccatgattccggtcagtccattctca 

G CAGAGTGTAGTTT ATCAAACACTTGTATCTAGT CTTGT ATCACTGCTC CCTACTAATCTAG AAGGCCAATATT CT CATC CTGTTA 

ccgtatagaaaggaagtcgagagaggctaagctggcgccagcccagcctttccgattgcttgggcatcttgctgcctctccctctc 
75 tgcctgtgcgtcatggttctgtaccacgatcccattctgccagcaccctctggtgatgaggccagttcagaaaggactcccaagct 
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GCCTGCACCATCACAAGGTGTTCCTGATCCCTACTGAAAAATCTAGATGCTAATATTGGAGAGTCTATAGTCTTGATGTACCCTGT 

atctagttatcattgcctgccaagcccacagtgtctctcccagctgccacagagacatctgtgctccactcttccccttccctgcc 
tgagacctattctctcaacaggcaacagtgaaagtcatccatcctttcacaacagtaaccttcttgctcaaaaacctttagcatct 
catgtcagaatctaaagtcttagctaagtcccagattctccctggctcctgccttcctctatgccatcacacaagactctagctgc 
5 tcctggaaaccatagcacaccactaccttggtttatcttccccaagtcccttctttctaaaacatttcttctccatttattcatac 

AACTCT CT CGGG TTT TTG CCCAT ATACCACCTCT TCAGAATC CCTG AC ACTCCCCGAATCTGAAAG AG CACCCT ATCGCTCG CTCT 

ccctggtgggttattcaagttgtcttctccctcactagaatatgggcagggcttttgctcactgggcagggttcatgtgtttcttc 
aggaaaaagctaaatgggggcacagcagagcaggccaaagtcaagttgcttcttcaaggacatgccatgtaggtatgagttgagtc 
tcccttacctgaaacatttgacatgtgtttcaggctctttcagattttagcatgtttgtttgcacacagtgtaacagatatctcag 
10 tatgataatggctgttttgtatgcacgtgtgctcagtgcccaacagtaagactatagcctggtgcatttgcattgggactgtgggc 

TCTCTT GTGCATCAGGTATGG AATTTTCCTT CTGTGGCCTCATG CT AG T AC CCAAACCATATTT CAGATGG AGAATCCG AG G AACA 

gatgtccatatgggtgatccccaaggtcacaatgcccaggcaggacagcccaagctctgctgagttcaccctgtacttttgaagca 
tgggttcccttctaacatatctgtatcactgagctacctgttcccatccctgccacctgggtactgctgggccctccaggatgctg 
tttaagagctaagagaatccttcaaggaaaaagactctggatccatttccaggtcatgcctagcattagtcacccagacactagct 
15 ggaagaagcccgtgtaagtattcccataagctggctgaatatttacctggctttgggtgtacagtctcacctactgtgctgaagta 

aagatctagtggagtctagagccacccaggtaggcatagccatggttttcacctaatcaataccctcaaagcacgcacaataaaga 
gccaggatcaaagactttcagaaagatgcttttatttgggatgaaaccatacctagcattaacttagcattatttaactatgtgag 
agaaataacatgtaaaaacaccaggcatggtggcatgctctggtgatcccagctgctgaggaggcacacagctggatctcctaggc 
tcactggacagacagcctgctaggcaagctgcagatcttatgccacaaaaaggtaaatggtttctgagaaacaaaactcaaagttg 
20 tcctttggtctccagaggtatgtacaccagcatagaactgcatgcatatatttatacacaaaatacagagacaggcatagagacag 

acaggcagacagacagacagacagacagatttagagagacagagaaaaaaacaggggcagagacagagaagcgggtaaagagacaa 
agaggcagaagcagagggctaaagaggcagagagagagagagagaagacaaatgaaatgaatacatagatgtcagtctgtttaaat 

TACTCATCCTGAACAGTGCAACTrTCTTATTTTCTGAGTAACACGGGACTTTGTTAGTTTTGTTAGTTGCATGATTTTAAGATACA 

tatatacaatgtattgggattcatagatatatgcagtgtattgtgattctattcgcccattactctcccttgctttcactccaaga 
25 cccttcttttaccagctcatcccccaggcaggaaacaacactcccctctgcagcaactaacagttaatatctccttcagatggggc 

agtgtctcatgagcacttcctctatcagtgaaggaagttgacgggttcagtcttccaccagtatccattgcttctgtgtctctgtg 
gttggaatggccatgttttatctgtgggtcagcattttatgacacccctccccactcccagctcttacatcacttcatctcttctt 
ctgcagggttctataggcttagggtgtatataatatagatttcccagttagggctgagagcttatcggtcacttagcctcagcatc 
tgatgaggtatgagtctcgacactatctgtcactctctgaaagaagctttcatgttctagactgaaagggatactagcctatggat 
30 ataaatataaatattctggagacttagcagcatgtccatttagggaaacaacagcattatgttctcattgggtccaagactccacc 

agccacaggctttttaccaggtttatggtaccagatgtgtatctcctctcatgcagtaggcttccaatcacagagtggctggctac 
ccaccatatggtcaagccaccgttgtaccagtggatttataatgcctgtcaagttgtattgtgcagcaagcatgagcactggtaca 
cttcctcctctaggagcctgcatagagcctctggcaccacaaatgccagccagcagggagaggattcccaactcaatcccaactat 
ttctttgtgtcttgtgaccaaaatgtgtgtcatcttcatcaatagggtcataccttctatatctggtgggtatcaagagttgcata 
35 gcatttgataattttcagaaagtccagttatcataacacaaaatgtagaggagggccaatggagacggttcagcagaaggtgcctg 

acagacaccatgcctgacaccatgcctgacgacctcagttctacccccacagagcctacatgaaagaatgaaagaaccaacttctt 
ctagttgtcacctgatttcaatgcccatgccatggcatgtacccacgcatgtagtttgctcaagcacagatgcacacaatactatt 
taaaatgtagaggagggtgtgtcaatgctccaaagaagaaaacagagcagggcagacaacttggaagttcttggcttatggaccag 
gtctgtggcacccagcactctgatgcagtggccactaactagccccatgttgctgagcactgggactggagctactctatgagtta 
40 gatgtgctataatgtaatatgcacattggacctaaaagtcttagtatgataaaatgtaagatatcttggtgactgttgattctgct 

gaaataataatcttgtggctgtattaaaatattaatgcatttatcatattatcatatataatatttaatatatttaatatgtattt 
cttatcaaaatatatttaatataataatcaataacataatatattgatatgttatgttaatgaatttattcaaattcatttcatct 
tcttagatttatttatttacttatttatttattgtgcgccggaggagttcggtgtgcaaatgtgtatgcgcttcacgtgcatgcct 
gatgcctatagaggccagaaaaaggcatcagatagatcccctggaatggaagttatgcatggttgagagtcaccatatggccctct 
4 5 gcaagaacaagaagtgcttttaactgctgggtaataatatctctggcttctcactttttcaattttaaaaatacacctactagtaa 

ggtgaaagtgacccttgtgtctcaaatatgtaactcacaatctacttggagtggaccgtgatgtagcagaacatttccgattgctc 
agtgattcacagcacatccctacaaagttctttcagaagcatgggtctctgggttccttcttcacgcttatttacactccatagat 
gtccgtgtctctggcaggaaggaagtactccttgtctctgaagctgcaatacgctcttcccttttaccctagcagcaagccctcta 
gaccagggtcaaagggtcattcagaggggctgagatctgaggcaagagagattgtctgggttgcctgggtcgtaggaggtttactc 
50 tgtctcccttccactcctgttgtggttgaatctggtgctctgggttgccctccaaacagcacagcccataggttctgtgttggata 

taaacttcagaaacttgatccaagctgtggtttgcaaataactctcagctgcatcctgtctcgaccatgggaattggagaaaacag 
tgcatgagggaaacactaacagtttgtgagggagaaaacagaactagttttaatacctggcattcaggagctaaactcagcatcac 
tgccctgagacaggctggactggccagcgttatcaggaggcatcgaacatgcagagaaccctgttccactctcaggaagatgagcc 
tcccaggtaccttcctaaatttctaattctaaaccttgcatggggagtaagacacatatcatctgtgttgaaagcccaggtagtgg 
55 ggtttttgtatgggttttgttttgttttatttcttgaaattatacttctatatcaaaagcaacatgccacttctacacatggaagt 

ttctcacagaaaccctaaaggcggcctagattcctcaggtgtgcagtgtgcatgctacatgaatgacacacagacagattctgtga 
ccgtgatgctcagtggtcccttgctggctgcgtgggcatcgggtggtccttggctctcaacagacctgtgatctctccaggcactg 
tgatcaaaacgggaaggtaactttgggagaagtttgagatcccagttaacccctctcagggtttcacatctccctttatattgcct 
tggagtctgaagacacttctatggacccctagcagtcttaaagcagtgctcaataaacacacagaatagatgcttatgtctaagac 
60 ggttacgctgtactgctgaggcctgctgcctgtagcctcccgggggcctgaggtggagatgctctgagttatacccatcacttcct 

cctgctctattgtggcagccttaggccctcctgtcacctgccccagtacagtcagctgtctgtgggcccaaacctcttgctctctg 
taagtgcgggtctcaatacaaattagctgcagccgtatgggcaaaatgaatggccaaacctcttaccccgccagggctcccgcctc 
ccctccctcttgttctccttaagccctcttcacaggcaccagctgcctcattaaagagcagcttttatgctgggcttcacctgggt 
aggcagtggtcaccaagcccatggctgggctggctcgctgaggcaaaggatagagacaaacctggcaggcaagtgtgcaagccagt 
65 gagacatggctttctcctttatcaccctgagctagactaggagggtgagctctgtaagggtaaaggataagggtatcaggtccttg 

tcctaaggaagtccctttgaagaccttgatggaaactgtttgggaccaagaaaggggcctcattccaaagaaggccaggagggacg 
ctcaggcaggtaatcaaccaccaggggtcatacagctgaaggatagatggaggaggctaggacttctgtgggctagtgatgctact 
tactggtcagccaggcactgccagcgatggagcccagggggccccagctcctctgcacctgcttcttggccatgcctagggcaccc 
ttgttgccattcatccccaccaagcacgcttggttttatgtctcatcttttctttgttatcaattttttttttttactccagggag 
70 tggaagcaacctttccacccatggccaccgtacacagctccaagtcagggagatccactagtttgggtgcttctgaggttctaatc 

tctgcctggaaagaggccaattttaaatgcagaaattccaaggccagacacctatgaaaaagaacatttaaaaaacccttctctcc 
agtatccgtaaatgggagactttgaagtaggcacctcctcttttgctaccattgatcctggctggctggctctgggcaccctgcat 
ggaaagtgtgtgtgctgtccactctccccacccccaccagccaatgaaaattccagtatcttggtttcaggccaacttaattctcc 
aagcttctctggtatttggatggtttctcatctgacaagaatctggggaagacaaccagtgtgtgtgtgtgagtgtgtgtgtgtgt 
75 gagtgtgtgtgtgtgtgagtgtgtgtgtgagtgtgtgtgtgtgagtgtgtgggggttttacacacactagcatataggtgcacatc 
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tgtgctggagggtgtgtatttctctaactatatgtgtgtgatagcctatggatgtgtgcatgcatccctgcatacattatatgcat 

acattatatacatgtaagtggtagagtatatatgcatgtgtgttttatgggatgattgtatgtatgtacatattgtatgtagaact 

atgtgaatgtgtgtgtggaacatgtgaacatatttgtattgtgtgtgtagacctatgtatataagtgtgtgtgtgtgtgtgtgcgc 

atgtactgtgtgaagtagtgtgtgtgtgtgtttgtgtgtgcatgcacacatgtgcatatctgtgaatatgtcttttgatggccgag 

tacatacatatatgtgtacatgttatcactgtgtatatgatgcctgtggtaaagtgtgtagagcatagtgaattgtgtgtgtgtgt 

atgtgcatatgtactaaagttagaagctgaatgttttcattatgtatgtgtgctgtgtgtagtgaaatgtgtgcgtgtgaatgtgt 

atgcgtgcgcacacagtttcctgggggacagcagtatgctctggccagctcagcttagacacaggcaccagggtctgactggggct 

gcttcatctccagccaagtccttcaacagcagaagccaaagggctgagcgctggtgaaaagccccgatgtgctactgcctctcctc 

cgactgccatggggacattaaaccttcaacaatctgggactctgacggctgggtcttggttctttgcctggaaaaacagtaggcaa 

atagtaaaaccttaaattctaacatgtgtaagttatacatcttattttcattttcagcccatgttctcctcggtaagacatcagga 

AAAAATTACCGTCTGACTTCTAATATCTCAGTGGAGCAT'rTATCTCCCAGCCATGATAAGTGATCTGCAATATTTTTTTCCTTTCA 

gattaagaaacaaattcatttaattttctttattgaatgtgttcaggccctccctgctctgcctgactctcaggagccctgtactc 

ttctccttcttcctgggctggtgactgtctccttgctgtgggatgggtgactccctagtaggcaaggcctgttccttaagggctct 

caatctgtccctgcccactgcagaatgacggagagcagactgaccgagggcagcagccaggcgaggcacgtagggagatgttagcg 

tgcagagctggcagactgtaatcaaaacctcgtctcatccccttggcctgaaggccggtttggcactatcaggagaactggccact 

tcccaggctgttaggatgatgcttgctgtctggcactaccatagtgcagtatccannnnnnnnnnnnnnnnnnnnnnknnnnnnnn 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnntgctcagtgccagatgctgtgaatatccactgctaact 

cttagtcttagtccaggatgggtaatgtgccttcttcctcttgcacgtccatattgcttcctatgtgcacttccatatgtgcactt 

cctcttgcacttccatagtgcttcctatgtgtgtttactactcagagctgtaaaaatgctacaagagtcatacataacaggtcaca 

atgcattccaggggttactcttctttgcagcacccagctcctctgtatgtggcctttagttgagaagtttaacactgggaccttgg 

G TCCTG CAT CCATCTTT ACT AGC CATGTGAAACCAGTAAG CACAC CTT TCCTTTGGTAACCAC AAAAGGGACGTAGT AACCTTTG C 
TCCACACATCTGAAAGGGTTATCAGGAAACTCAGATAAAGCAAACAGCTTATGAAGATGTATTAAAATGGTACACATGCAGTAGAA 
ATAGCTGGGCTAGCAAGTACTGATACCATCTCAAGAAACAGAAGAGACAGGGTAATAGGCTGCACAGAGCATCTCATGCTGGACTC 
ACTCAGTCCTGTAACCAAGGTAGACATCAGCGTCTATAGGTTTGTGGAGAAGGCCTATCTATTACAAGGACTAGTGAAGGTGGGTA 
AGTGTTGACCACTGGCAATCAGGTTGAAACTGGACACAGCAGACAGTGGAGGAGGGCTGCAGGCCCCTGAAACAGGAACACCTAGG 
ACACACAGGGTATTTATGACAGGATCAGGATAGGTTCCACGAGGAAGGTGGCACTAAGAGTTCATTGTCATTGTTGTCATCATCCC 
AGGGATGTCTAAGTGACTGGCCAATTCTGTTGAGGCTGGAGTGACATGTCCCCATAATGATGGCTTCTTTTGACCTGTTTCCTCTC 
ACTCCAGGGAGTCTCCGGTGGACTGCAGTGTCAGCAAATGTAACAAGCTGGTGGGCGGAGGCGAAGCCAACCCCATGAACTATAAT 

agctacatggatgagaagaacggcccccctcctcccaacatgaccaccaacgaacggagagtcattgtgcctgcaggtaccttggg 

AGTCAGCTGCCTGGCCAACGCCCACACTTCCATTATTCAGGGGCTGTAATGGAAGGTTGGCCCATCTCTTAGAACATGAAAACCCA 

GCACCCTAGTCTTTAGTGGCAGACTCAAACCAGGGAAAGTTGCACATCATACGTAGCTACCCTCCAAGGCAGGATTTCAAATGTCA 

CCCGAGCCCTGGCATGCTGATTCCAGAAGCCCCACTGTCAAACATAACACAAGGCAGATTTTCAGTGAGCAGCCTGGTACCCCCAG 

GATGAATCTTGGGCAGAGGCAAGGCTGCTCACCCCGCCATTCCTTCTTGTGAGAAGTGCAGCTCCCGATGTCCACCCTTCCCTCAG 

gcatgtacttcctgccttctgctagattccaccttcccaaaattacagccaactctttcagttttaaaatagaaataactatattt 

aacaaacagaacgcctccacgtgtgtgccacaagttatgtcattatgtagaaatagccttttttcctaggtattggtgctgttggt 

tacggagtggggggccggggggatctattgttaaatcctctagcctattggctggatgctgcctgggccaggcccagtatgctcag 

ctgcctaggtatggagggaattcaaaaactgccactttagagtgggtgccaggtggaaggggcagaatgtcaggagtttgaataaa 

gtgaattacagggcgggagctaaaactaaccttaaccaaaataacttcaccagagaggctggatccttccatttgtaaatgtgtaa 

atgcagttgtgtcttagaacgatagtttgtcttgttgatctgaaggatgatttttgtgatgagcaagtctgtcctgtccctagtgt 

ttgtttccatgggaagttgtatctgctatcctagtgtgacagtcacatttctgagctctgggctaaattccacatgggaaagagtg 

cagaaggtatcagaaatgaaggcagaagaggaagggctcttgcagctcacaggactaaaatctgcctgggctcaatcttcttcaag 

cataaggggctgatcgcaaggaaggcgtcacctggtttatttgtttgtttgcttgtttgggctgtttgagaaggggcttcactgtg 

tagcacatgccgtcctagaattcactgtgtaagccaggcagcaccttgcggcaatcctcctgcttctgccccctgagtttgggaac 

taactataggtgtgcaccacccactcctggccagaaggtctttattcagccagatttcacaggagccaagtgctttctcttctgtc 

acatcatctaattggtttgtcaccaccctcaggagagcagctggtggtggttagctcaggtgcgtcttctctattttgaggccgtg 

attctttttaagcagacgtggtgagagactctctccaccccactaggccaggagaggcctttgctatccaaatcgcctgctctagc 

ctaagaaggaactcttaggggatgaaccattagaggaatggagattacctcaggaccaggtgattgtcaccaccttgctttggtcg 

tcataaggcagactgttcggttgtctctctacccttcaggtagttaaaatgttcttacggggattggcaaaaggtggctcttccat 

gaaccgacttaatcatagcagtaaaaaacaaaactggcatgtttatatcatgctgtttcaaagcatttggcataaggaagtcatga 

gctttagatccgcttggttattctcctactggttagatctgtatgcattactcctagacgctctggcttcctccaggtcagcctcc 

tggacgcacgggaaagtctcacttgggcaagtccacaaatcaaggcaataaaacattagtggaacaaccgattgaatttatgacgg 

gattttaagacaagtataaatgagggttctagttaatcaccatttccacatcgagatgggaaggaacaagggctaaatcgtccagg 

aaatacatttggaagagtttagcatgatccagagtggaagatttataattccttttactggagagggagagaattaacattgtgac 

agagcccaaagcgaagagcggaaataataaaataaataaaatatagggcataaaattgaatgtacagtctaagactctagtaagtt 

cctacaagtaaggaactaggggaagctatggatgaaatgatacaccacataatccaagcccctgtgggacatctccttttgaattc 

tcagatttccattcatctataacccttgcttgatggtttctgaaaagtagagggttggaaacagaaccaggagtttatctgataga 

cacaaaccccaacatgagcaagagggctagctcggggagatcttccgggtcctggaacaaggccttgcagttccaaatgagttaag 

gcgggatcctgacaagacaaagctggggcgggggggtgttcaaggggcctgcttctccaactatgtgacatctttgaaggcttctg 

taaaaaccctagcagtagtcacgaaggcagaacttccacggttccttagccatctacaaaatgggtataacaagacccatttcata 

gattctcatgagagaaaaaaatgggtcagatagagagctggcttgtggtaggatctcacagatggactattactcagtaggtacat 

cttggagtcttagtatgacatacagaagctgtgacatatgacagatttttttctgtgctccctctcaacctctcaagggtttcttt 

tataacccctagagatcacagcacctcactccctccccaccaccattgctggccatttagaactgagttctcttagcctagatctt 

ttgcagcctctagaatgagaggaatatgagttggtttaagaggagtacacgtttttcctgctaaataagcatgctaaatgaaacaa 

tcaagcagaaaagcagaagcaggagcaaccagacaccctgtaatataaaataccatcccttctccaggaagccttccaggactctc 

caaattcaccctagacccttcaacccaaggttcattgaactaccagcacaacccattgcttaggtattgctctgatggctgcatat 

ttatgcagatgggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgagggagagagagagagagagagagagagaga 

gagagagagagagagagagagagagagagagtctcaaatactcaaccctcctgcctccgcttcccgagtcctgggattgcttgaat 

gtatcagcatgcctatggaagtctgtcatttatagcatctcccaccttagactgagcaggttgagaagatgcttcagggaatgatg 

aaacagagggggctgggagaaggcaggtttggagcagaggcctcagtcctgtcctgtttccgctcattcacagttaaagaggtttc 

tgtctctagagccatttctcatctttaagtatttaaatatcctaaaaatgtttaggggtggtctggtagaaatcttaacacagctg 

tccccccccccaaaaggaggaaacccagattggatttatgtcaaacagtaacgccattgggttttccagctgccaggacagaatca 

caggaaaagcaggcttgtgtatatttcccttccggagagtccggagggataagtgtgccctcctgaattcactgctagtcttaaga 

tgcaaatgggtccccttcccagaaacgttagttactggggattattttcattttgatgtcaccatttcttgggccaagctatcact 

tgacctccagaaactttaaacaccatcctgtcagggtatgtgttgaggcagctaagaacctttctcagccctaagtggttcaggca 

gtgtcagaagccatggaaccagacggagagttctgaggggacgatctggaagggaagagagaggaggtagaaagaaaagagaagag 
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GGAAGAGAGGGGCATAGGAAGGAAAGATGGGTGGGGGTGGGGGGGTTAAAGATACCATGAATCAGGAGTGAGAGAAAAAGAaGAGG 

aaaaaggagaagacggaagaaagaggagagagcaaaaaaagaggagaagaaaagagggggctgtggggaaagaggacagagctgga 

agaagcaaagaggagaagatagagaagagagggtggaggggagcctaggctgctgggcaggcatgcatgctgaccgttgttjetctc 

TCCACTGCAGACCCCACACTGTGGACACAGGAGCACGTTCGACAGTGGCT'GGAGTGGGCTATAAAGGAATACGGATTGATGGAGAT 

5 tgacacttccttcttccagaacatggatggcaaggaattgtgtaaaatgaacaaggaggacttcctccgagccacctccgcctaca 

ACACAGAAGTGCTGTTGTCGCACCTCAGTTACCTCAGGGAAAGTAAGTACCATGTACACCCCAGGGCTTGGGAGCAGGTCCECCA 
GGTCCCCAAGAGCCAGCCCAAGGGAAGGATACCCTAATACCAGTCATGGAAGACCTATGCCAAGGAACAGTTTCCTTAGGACAGGA 
ACCCCATCAAGGTCACATGTGTTCCTACAAAGCCTGCAAGGGAAAGATTTCATCCAGGAGTGGAGTGTCCAAAGGAAACAGaTAAA 
AAATGGAAAACTCACAGAGACCTGGGACATAGGGAGGATGACACCAGCTACTAGGTAGGCTCTGGGAAGATCTCTCTCTTCaGAAG 
10 CTTCTGCTAACCAAAATTGTACAGAGATAGAATCTCTGGTTGGAGGCTTTCTAAGGAAATGTTAAGAGTTCTTACCGGAAG1TCTG 

AACATAGATATGAGATCTAAGATTGTGGGAGCTGACAGACTACTCCTCCTATTCTGGATTCACATTGATGCCCAACCCTAACCTAT 
GGGGCTGCTTCTGCCCACTGCCACGAAACAACAAGAGCATCTAGTGGCCCAGGTCTGTTAGGAGGCACTGAAAACTTTCCCaGACA 
GAAACCCAGGGAAAGCTTAGTAAAGAAAGATCTACCCAATAGGAGGCTCCCTAGTACCACGCCCCGCCCACCAGTTCCATGtGAAT 
TTTGATAGATATGAAAGGGAATACCTATGGACCTGCTAGTGACTCAGCCTTAACTCTCCATCAGAAATCCAGACTATCCCCAAGCC 
15 TGGAAGTGAGCTCAGTGGTCTGCAAAGATGAACTGAAGCCACAGGAAGGCAGGCATGGGCTCATTCTGCATGAGAGCATCCCTACA 

GCCAGCCACGTCAATGATTAGCGGGGCAGAACAAGATGCACTGTCCTCTATGAACGGCCTAGTTTGCCAGAGGTATCGTAAOVGTT 
TGAGAAGATTTGATTGTTTTAAGGCACCTTTGAATTCTCAGACCTCGGCCAACACTGTGGGGCTGCCTTTTGTGGGTTCACGGGCT 
CTGGAATGGTTCACTTTGTATAGGATCTCCATTGTGCTTTCAGTTGTTATCAGTAAAATACATCGTCTCAGTGCAAGGGAGTTCTG 
TAGAGAGCAGGGCAACACTCTACTCACATGGGCTAGAAAATGAAAAGTTAAAATATTTAAAAATGCATTTGGAAGTTTCCATGGGT 

2 0 GCCTCTGGGCTGGCTATCTTGCCACCTCTCTAAGGCATCTGGTCGTGCTGGGAGAGGACACATTAGCTCCACTGCAATGACCTCAT 

gtctgagttgctgcaccatgaggtcagtccaagaaataacactctaagaaggggccaitttctacttagtctctcctgactttcag 

ATGCTTAGCATTTAATAATGATTTGTATTTCTCAGCCTTTAATTGCTTGGTGGAAGGAAAGAACAAAAGGATCTTTTAACGffiVGTT 

ctgccatgatctgcacaagcaggagaggcagtaggcacagagcatgagtgtagaaagcagaggccaggagcatagcgccatcaagc 

CTGACTTCTAGGCTCCTCCCGCATCATCTATGCAAGAGGTTGAGTGATCCCTAAGGAAGGAGAAATGTCAGAAGCTCCAGTGAGCT 
25 CTACACAAAGGGTCCAATAATCTTGGCTTTCACAGTAAATGCTTTGTGAGGACCATGTCCAAGAACGTTTGGACTTCATAAAAGAG 

aagcccattaagaccatgtgactttcaggcctggatttctgaccaacccgtaaacagcgcaagtttctatttcttccttctgtcac 
CAAAGAATCTGAGCCACAGATACTGACATGAGGCATATATCTGCTGCTCAGAAGGTCTAGGAATACTGTTAATCAGTCACTQCTTC 
CTATCAAGC CTTGGCAAG CCTG CTAGTAGACAAGGG C AG ATAACAAGGCATG ATG AAGGT ATG AG C AG CT AT AG AGGG AG CAGG G A 
atagagtttggtgtttggaggctagtgagaaaaaccatgtagtctctccttttaagaacacatgtaatcactatgaaaaatgtcat 
30 acaacacacgaagtttccagaagggggatttgctatgaaggaatttccagagttgagaagaggtagtacatgtgtatgtttggaaa 

GCCTTTGAAAGGGCAGTAAGCATGTGGTGATAACAGTTGGGAGTTCTACACAGGGAGAGTTTTCCTGCCACCAAAATGGAGGTAAA 

ACATAAGTGTXGCATGTACTTTTATGCTCTACCAGCCrTTGCTCCAGGAAGTGACCATGCTACCAGCCCCCTCCCAGCTTCCCATG 

AATCTGCAGATAAGAGACACAGACACTGGGCTGGAGAGATGGCTCAATGATTAAGAGCAACTACTGCTCTTCCAGAGGTCCTGAGT 

TCAATTCCCAGGAACCACATGGTGGCTCACAACCATCTGTAATGGGATCTGAGTCCCTCTTCTGATGTGTCTGAAGACAGCAACAG 

3 5 tgtactcatatgcatggacggaaggaaggaaggaaggaaggaaggaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaa 

aggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaa 
ggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaaaggaagaaagaaagaaagaaagaaagaaagaaagaaagaaag 
aaagaaagaaagaagtaagtcttaaaaaacaaaagacacagacacacagttgttcaatttcaacttgccttcttgacataattgct 
ggggattactatctcctgcctggaaaatgcacacttctctatactcttagctctgtacctcccacctgccctgaacttcagtggct 
40 AGTTCCATCTAGCCCCTGCCAAACATCCCTGACCAACCACCTGTAGTTGTGGCCACAGGCCCCAGCTTCTCCCAAGACCTCATATG 

GCTGCTCCATTCTTCTCCCTCCAAGGCTTGGCAAAAACTCCCCCTCTCCTTCCTTTCCTCTCCCTTTTAATCCAGCGACCCGGAAG 
tcctacctgtaccttctgtctagcgattggcccatggctttctttactgacagatcaagaaccaattggggaataggacctcagta 
tcagacctacccttacacataagatgtgcttatgacacaaagttgagtctgtgggccaaaacaaatatgataatggttgcattaaa 

TTTAAATTTTCTTGAAATGTAATACAGATTGTAATAACCTTCTGAGGCACCTGGATTTAAAATGATCTTCATGAAATTTTTTCTGA 

4 5 CTTTTTTTTTCAAATTATGGTTTCTTTTTTAGGATTCTAACCTCTAAGACCCTGGTTATTGGGTACTACTTGGCTGTATCAACCCT 

AGAGGAGGCCATTTGTCAGACATTGTCTGCTCTGTGATGGCTGAAAACTTTTGCCTGCTAACAGACATGCCTTCAAGCCTTCTCTG 

TTTTTGTTTTTCCAGACTGAATTACATGAGCTATTTCATGATAAAGAGAGAGACCAGGGTTTGGCTGCAAGGTTGGGGCCAGAGGA 

acaagtgtagattcttagcatcattgtgttgggcttttgttggggagcagctggggctaaatgattccccttttggcaagacatag 

AGGGAAAAGAGCTGAGACTCACAACATAGATGTAGGGCACAGCGTAGAGTAAAGGGAGATCAATACAGAAAAACTGGGGACTAGCC 

5 0 aaagcatggattgatggaagtcaaaattggctcagcaagatgggtcagtgggagaagatacttcctgctaagactggcaatcatag 

TTCAATCCTTGGGACCCATATGATGGAAAGACAGAACCAACTCCCATTAGATGGCCTCTGACATCCACATATACACTAAAGCATAC 

AAGTACACACACACACACACACACACACAATGTAAAATTTGATTGCACTTTTCTAATCTCTTATTTCTGAGTTTTGTTTTTTGTTT 

tgttttgttttgtttttgttttttgttttttgtttttttgttttagattccttgtagggcgctgcattcttgcatcaaatttactt 

TCACAAGAGACAGTTGGCTATTCTTGTTGTCTGGGAAGAAAGGTCTACTTTAAGTTCTCAAAGATTAATCATAAGTTAAAGAGGAA 

55 tggccaatgataaggaagaaataacaatgtcctcatggatgagccctgcctagagggtctggctcttcacatctgggcctttcttt 

TGGCTGTTCCAGATGGGGTACCTGTGTAGCATTAGGAAAGAGATGAAGGGACTAGAACTGACTAGGGTACCTGCAGTTATTGGAGT 
TCAGCTGAAATATCTGAGACACAAGCAGACACCAGCCCAGGTGTCATTCACTTCCTGTGGACAGAACACCCCCTTGTGGACACCAT 
GAACAAAACTTTGATTCCCATTTCTTGACCGAAGCAACTGAGGCTGGCTAGTTTCAGGAGCCCATCCAACGGTATCTGGCATGTAC 
AAAGCACCTGTCCTTACCTTTAGTCCTCGGACCACTGAAGCTTTCAGTCTGAGCTAAGGTCACTGCTGCAGAGGACTTGATGACTC 
60 TCATGCAGGATGCTTGAATATGCCTGAATTAAGATGCTGACACAGGCAGACCACACCTCATTTGTCTCCCTTCTCATCTCCAGGGC 

C AAT CTCTTCTCCAGCCTCCAACTTGAGG GCAAAACC AATGTC CCC ATATGG CTTT CC ATTTGTGTTGC ACCAATAG ATGCAGG CT 
TTGCAAAACTCCTCTGCAGCCTCCAGGAGTGAAGCCAATCAAACCAAATCCCTCCTCTCACGCACCCTGACCTCCTCGATTCCCCC 

agactctgggtgtgattggcagctctgccaggatctcccagatatgcccactggacagagacactgttggcagctgagaatgggca 
agtgagatcagtcccttctcaggccaaggccaatgaggcaacgctatctgtctccaactaacagttcagtcacagagccactgggg 
65 ggagtttggggatgtctgggagcccaaaagctcctgggatgagtggcccaaagcagaagaaaaggggttttgttgttgctcctgtt 

cgttttcaaaggaagtgagtggaatgtccatctgggcctgagctgggaaaccttctaagaaggcacactttcagacagtggcaacc 
ccagaggatgaaatacatcaagtatcagggacaccacagaaaaggactccagcttgattcccatttttaatttaaacgtaatggaa 
aacacattttacactctgtgctatccccatctgcaacctcagatggccatgcaaaggtgatggcccagtcattaagccaaggaagt 
gttaaactttccatctggatcaggccaagaaaagaaggcaggcttccaataagataaagtgcccagttgcctgaaactcagtagtc 
7 0 agctggcctgttgtttagcgtgtagagccttaattccctccccagtgtgcatttagggctggggctggctgtagcacaaagaaagt 

gagctaggaattgactggctggctggggttgggttggggtagatgctgctgggttctatggtaacatgaatggagccagagacaaa 
ggctctggcaccaggtcccctgtccacactgctccaggtgtccagtttgaaaagcaagttagagagtccgcagagctaaaggaagc 
taaggacttcccatctgcaagtcccatcctatgttcactttactaactcctttcagatcccaaaacggaaaacgaccttgctgggc 
tagggatgtcactcagttggtagagcacttggctagcatgcaggacactctggttttgatcgtgtgcaccctagaaactggtgtgg 
75 tggtgcctgcctgtcatctgcagcacttgggtggtgggaacaggagtatcagacatttacgatggtcctggggctgtgtaatggct 
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GCTAAGCCAACCTGGTATACATGAGAATCTGACTTAACAAAGAAAAAAGAAGAGGAGAGGGGGGAAAGGAAGAGGGGGAGGAAAGA 
AG AAG AAG AAAAAAG AG AG C AG AGGAAAG AAAAAG AGAAAACAAAGTAATCTTGTC CT CG AG CT CT TAATCTTG AAGG ACCGGGTC 

actaccaacattttagagcaaaatgtgtctcaaatcaacagacacatatatgtgcacatgaatgtatcctgtctcacacacacaca 

CACACACACACATAACAGAGTGAACAACACTTTAAATTAGGTATAACATGCAGGGAGTTATGAAAATCACAAGGTACAACTAGCCC 
5 CCAAGACACCTGCCCTCACCTTCCAGCACCTTTTCTTTCCCTTCTTCCTTCCCTCCCCTCCCTCCCTTCTTCCCTTCTGCCTTTAC 

taccccccttactatttgtttgtttgtttataatttctgggacagcctcattgtgaacctcagcctattggaactctcggtggtgc 
tcttgccttagtctctggagtgctggaataaacgtgcatccgttcttgcccatcttgcctgcattgatttaacctaaaggatgctc 
ctgcttctgaactgaggacaggtcttatagagcagcccatcagttgatcttgtctcttggctctggttcctctggctgtgtgatcg 
taagccttgacttccctaaaggttgatctcagctgtgggaggagactagcatacgcatgctttgggtggccccttcaaggactaag 
10 taagagagatagtgtctgggaagaaggggggatggtttagtcaagaaagagccaggcatgctagtgtgaagacttgactttgatcc 

ccagaacccacgtggaaaaagccagttgtgacagcatacacttgtctcagttgtccctgcactgcggaagtgaagacaggtggatt 

CCTGAAGCTTACTGGACAGCCAGCCTTACCTATCAGCrGGCTCAGGTCATAGCAATAGACTCTGTACCCCAAAAAACCAAGGTGGA 
TAGATAGATCTTGAACAAGGGCACATACTCCTTTCGTGTATAGGAGTATACACAGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTCCTATATAGCCATTGATTGTGGCCCTTGCrrTCAGGAAATTCCTCAGGACTCAGCAGCAATAGAACTGCTT 
15 AGGTCAGATCCTCAGAGCAGGAGGAAGAAACTCAAAACCTCCAATGGGAGACCAGACTCCAGGAAGGACTTCCCTGTAACAGGGCA 

agttaacgtaatttaaaaaaaaaaaaaaagacacaaggggcacccttggcatcctgagaacctggtgaaagaaaacccagtgaaaa 

GAAAATGTGTCTCCCTGGGGAGAAACCAGCCCCACCCCCATGTAGGTTGCCCCTCCCCTGTGAAACTTGAACTAAGACAGTCTTGG 

ggcaaaatctctcccctaggttaccatgaaatatgtatttcatgcaggctttcaggaggtcaagcgaccctttctcttggcattct 
gggagtttcctgtggcttcacgtgtgcccagagaggaactctgaccatggggggaaatttaataaatgtggtttatctgagctccg 
20 tctctgtctaactttgtactaatgactggagtggtttgctgcttggagaccattatttttctttatttgctctagcagcgaggttc 

tgcctgagggagaaaatgcctgggactgaggcacagacattcttgctcttacccctgagaggtttggggtattctcttggaacgtt 
tgattccatttctgaagctctgtccagtcacggagaattatccctcactgcggcagaatccatccctagctggaattccagccggc 
CAGCAAGGCCAGTGCCCGCAAGCTCTGTGTAAAGGGTTTCCATTCTGTG rAACTGAAAGCAGTCATGATAAGTGCTAGCCTCTGCT 
GAATGTTTAAAACAAGCTAGGATCTCTGCAGCACACCTTCTGAGCTTAGTTTTATTGAAGCCACATTCTGTAGATGTCATTTTTCG 
25 ' CCCAGTATAGACGAGGGACATGTGACCAGGGGAGCTATACCCAAATAAACTTGTTACTTTGAAGTAGGAGAGCTTAGACTAAGATG 

AATTTGTCACTAATATTCTTGGAAGATGGAATGTTGCCTTCGGGTGGCTGTGTCCCTTATGTAATCTACATATCTGCACTTTGGCA 
TATAGCAGTCCCTAAATGGTACCCACCACCTCCTGGTTTTCACCTAGGAACTGCTGAGACCTAGAAGTGATAGGTACCTAAGCCAA 
AGGTCTTATGTCCCATAAGAGGTGACTTTGGCTGCCCTGCTTAGACCCATATTTTCTGAGTATTCAACCAGAGCATCCGTAGCTAA 
AGGGGACACCCCTCTACTTCCCAGCCCCTCCTTGACTGGAAGCTAAGCAGAGGCATGGCTGACAAGCCATTCCCAGCCTGACCGTC 
3 0 AGTCAGTTCCCTTGGCCACATGTCGCAAGGAGAAGAGTTGTGCTTAGAAAGGCTTTGGTAGCCTCAAACACATGTGTTGAGCTCAT 

GGCGTCCTTTGTAAAAGCAGATCCCAGCCCTCATTTTGAAGGCTTAAAAAAAAAAAATCCCCAGGAGAATCATGAGAGGAATCCTA 
AAAATGCCTCCAATTTATAAAATAAACTCTTGGGATCACTTTAAACAAAAGGACAGATCTAGTCTGAGGAAAGAGAGGAACATATG 

ttttacatgcaatcacaacagaaaaacaatcgtctatcccaagtagctccactggacctggtgcagagacgtttccatcaaagctt 

CCGTTTAGAAGACCACACACCAGCGGGTTGAGATCTGCTGTTCTAGACACTGAGAAAATTGTCTGTTATAGTATCGACATCCCAGA 
3 5 GGTGGGGTCCCACAATCCACGGCCCACGCAAGGGTCAGCAGCCTCCTACTCTGGCCCCATTTCTAAAGTTTCCTCTACATCTTAAT 

TCTAACATGCTGGGAACCTTGGCTTTAACACACAGGCCTTTTGGAGAACGTTCTAGATTCAGACCGAGGAAGCTTGATGTTTCTGT 
TTTTACTTTCATTTCAGGTTCACTGCTGGCCTATAACACAACCTCCCATACAGACCAGTCCTCACGACTGAATGTCAAGGAAGGTG 
AGTCTGTCCTCTCATGCGCCCAGGTTCCCTCCACTCTCACCACCGCACAGGTCCATACTTCTCAGACAGGTGGGGGATGCTATGTC 
TGGACACCAATTCCTTCCTCGGGAAACTATTTTTCTAGGACACAAGATAAAACAAAAAACAAAACAAAACAAAACAACAACAACAA 
40 AACAATAACAAAAAAAGCAAACTTTTTTTTTCTTTCTAAAGACCATGTTTTTCTTCCTCTGCCACCATTTCAGAACTACAAGGGAG 

GCTTTGAAAGATCTCATAAAAACATCACAAGAATATAAATTAAAGTCACCCCCACCCAAAGAAAGGGGGACTGTCCTTAGAGAACA 
ATGAATCGGCTGACTTTCCAAGCTGACACTTTGGGGGCTCTCCTGGTGAAGATAATGGAATGTATGTCTACCTTATAAAGTTTTGT 
TTGTTTGTTTGTTTCCTAAAAGAAAATTTAGCATTTTCAGTTCGTGTTTAAAGTGGTGATCTGAGGATTTGGTCTAGGATAAGTTG 
ACCTGTTCTGGTTTGGGTTGGTTTAGTCAAACAGTTCATTTGATATAATTTGGTTTTGATCAGCGAGAAAAAAAACTGTCTTGAAA 
45 AAATGGTTTTAGTGAGGCGCCACAAGGATGCTTCTCAGAGTCTTCATTGGTAGGGACTGACGCTCCAGCTCTCTGGTGGAGTGCAT 

GCACAACATGTGTGAGGCCCGGGGTTTGATCCAGCAACACACACACACACACATACACACATAAAAATGCACATACATATAAGTAC 

acacacatacacacatatactcacaaacacgcatatacacatacacacaaacactcgcatatatacacatacactcacatatacac 

acatacactcacatatacacacatatgatcacacacacatacacacacatatattacacccaaacacacaaataaacacacataca 

cacacaaattcacatacacacacatgcatactcacatatacacatacacttacacactcacacacacacacaaactatcacccaac 

50 CTAGTCTTGTTTTGGCCACCGAGTCCCCAAATCAGATGAATGATATTTTTGTGTGTGAGAATTGAAGCTCTGCCCACTCATTCTAC 

AGTCTGATGATCTCCTGCCCCATCATGTTACACATGCCTATAGCAGAGAATACCTATTTGCATGATGAATACACTGAGGTCTGGTT 

ccctggttttgtcacatctctgtcctcagactcacgtcaggttcagggttcttccagggagggtcaagtcttgactgtaaagcaat 

CAGCTTCTGAGGATGGCTGACAATGGGGCCATGGCTTGCAGGTTTAGAAAGAAACAAATAAGCCACTAAACAGAGGGAGAAAGGAG 

AGGAAGGATGGGAAGGAAAAGAAAGAAGAAAGATGGACGTGAAGGGAAGAGCAGGAAGGGAAGGCGAGTTTTGAACTATTGAATTA 

55 ggatttactgtacagcgtgctggtaccatcagaattaaccaatgagacttttgggtagacagaactaatggtctatctgctctgtt 

cgtacaggtttaaatactggtttaggttgagaaactggtctgcagacaatgcagtcactaaccaagtcctccttgctgctgaggag 
ttcagtgcagccctggccctgggctctacctgccaggctgagcccctcctccgctggcccttttgtgttgagagtgcatttgtctc 
cctgccgcctcattcaggctgctcggagccgccagctcctactgggtagcaaccctcttctgaaatgaattgactgtagcatccag 
gcaaacgcagcaccggctgcccccattcaggtggtgatgggcatttatctcccagcctcggccctggcctctagagacgattaagc 
60 cagtgctttgcaggtgcatcttttgttcccagtaaagctctccacttaggcgactgccttcccccttttgaggtagtctggctgaa 

GGAGCCAGCCTGCCACAAAATAAAGTACATTAGCAATACAAAGCTAACAAACTCCTCCCCCCTTTCACCCTCTTCCCACCTCTCTG 

CCTCTCTTCTTCCCTAATAGCTATCTTTATTTTTTTAATATTAAATGGAAAAAGAAATAGAAGACATCAATGCCACCTTGACTATG 

tctctctttgaataagaggcacacacggcactcaatcagagctgggtgtgtgcccacgggtgcctttgctccctgctttgcaaagg 

GCAGGTGCTAGCTGGCATCAGGCGCAAATGGGAGAAGCTGAGGAGATGAAGTCTATTAATGTATCTTCATGGTACTTATCAACTAG 

65 agtgctgctttagttcagaatggcatgatcgtcctttctagcctgcctacctcctaaaacactgactgaagctatctcagggttat 

TTGTATGTAGAACGTAAGACAACATTTCAAAACTCAATTTCCACAGACCTGTAAATGTGTTGTGAGTCTCAGTTATACCCAATTGG 

aaccattgaacattttctaccttatttgtcaagtttaatgtacttaaagcaggaagacagcggttattgtcaaccatttccatagc 

AGCCTCGGCTGTCACTTAAACAGGATTTTGGAGTGTGCCTGGTGCGGGTACATACTTTGTTTTGGAGCTTTGCACCATTCTGTGAG 
TCAGTCCGCTGTTTTTGTTTCCTTTCTGTGCAGAGAGGTGGGACAACATGAAAGTGACCCCTGAATGGTTTGTAGCCCCTCAGAGT 
70 ATGGTAAGGAAAGTTCCCCTTTCACTTAAGCCACTGTCATAAGAGAGAAATGGTTGTTACCAGAGTCTGGGAAGGCCATGAATGGA 

AAGGTTATAGAGGGTGAGGGGCCAGTGGGGACCTCATGCAGCTGAAGGAACAGCTTCTAAGGCAGAGTAGGAAAAGAATGATTGAC 
AGCAGTCAATTCAATATTTTCAAAACAGCTAATAGGATTGTGTGTGTGTGTGTGTGTGTGTGTATACATGTTTGAGGGCGTGTGCA 
TGTTTGCATGCGCACACATATCTGTGTACATGCATGTGGAGACTATAAGCTGGCGTCAGGTGTTTCCCTGGGTTGCTCTCCACTGA 
ACCTGGAAGCCATCCATTCAGCTATGCTGGCTGTCCAGTGAGCTCCAGAATCCTTCCTACCTCTCCCTCCTTAGCTTTGGGATTTG 
75 AGAGCCACACTGTGGCAGGCATATGGCTTCTAGAGGCTGCCAGGGATCCCAGTCTGGACTCTCATGCCTGGTCCACAGGCACTTCA 
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ccagctgagctgtctccccggccccagtgattacttttgtgacgtgatggatgtgtctgtgtctttcacctgattgttacacattg 

cagataagcttagtaacatcactctgagttctcaaagtacttacagtcactatatatttgaaatattttaaaatatgtatgattta 

atggcccttattgccaaggttcctcctcaaaaacacagtcttttccctctagctatcttttcctaagtgtaatttggtgcagaaat 

ttgaatttctgcaacatttttctctgcctctgtagtttttcactgctgcctccagctacatctctgttcccttttcagaaacaaat 

gtatacccagcctctactagaccttagccttccgtcttaagggcacagagagccccttgtagactttgtaaaacaatgacatccaa 

ggacaagtcctctgtaacttccttctctggagcaacctggagccctggagctcactggatggaaatgggggctggctgccagaggc 

tgcaggtagagagaagtgctttgcgttgactgctgacagagagagagtactgaagctggaagctggtgacgatttcactgtctttg 

aatgtgcagagtgtggctaagttatacacttgaaagtggttaaaacggtaaattttatttttaaaaaattaaatgcataaataaca 

acaaatactgaggctaaggcccagacataatgtgttaattctaaatctctactgggtacctacgggggccttggggatttttttct 

taagttctagctggacaagccctgcttcgttgtactgaaggaacgtaaccggcacatccagggccactccaggtctttctggatcc 

ttctgaccttctctgtccccaggtcatcctagacaaagacctgtggatatactgattgtaagcacgggtgggtgaaatatctcaca 

gttgatgatgtcattattactgttattgacaactaggtatgagtttagcatcttacatcttagaaactccctgctcccatgccttc 

atttggctctctaaaaacagatcatgtgttgctaacttgggtatatgggggagcactgaggctcaagagactaagtggcctttcca 

cataagccttctagagccaagcttgaccctactcccttcttccctgtcctgcacactgaaatccagtgtgactgctgatcctgggt 

ggtagatccaaggtcccagctttctctttggttttctgggcagctcctgccccagggccctctgcaagtgctccttgcccccacaa 

taggcaagagtaggcacctaacttcagagctcccctacatgcctaaggccctcatttccttagccctcatcctgcatctatctcaa 

tacctccagctctccaacaggcagcggatatagagctccttgttcactaacttctggacctcatagctgacaaggcctggcggagc 

tctgagcttctaggcccccacctagagcctttgagacttgatgccgaaggtgaaaaactgaaaaccactgccctagctgccaaggg 

tagatggcctgcagaagctccattactggcacttaccttgactgatggataaaaagtctgtcttcatacttgccaaggattgaaaa 

gagaggggctaaatcgccccatgacacatatgctggatgcccagctgcccatttatggatcatgcttaagagagcctctcctctca 

agaattccaaggacaagggccaagcatggaatagcaacccttctgtagtatctacttaccaaatattttcacatccattatccatt 

atccacacaccatcaccatgagatcgcagctgctaccttcttgtccccgtcctgcagttaaggataatagggccaagagctcccaa 

tgttccttagatgtcacccatatttggggcaaagcaagactacccgtgctcgcttcggcagcacatatactaaaattggaatgata 

cagagaagattagcatggcccctgtgcaaggatgacacgcaaatttgtgaagcgttccatattaaaaaaaaaaaaaagactctacc 

caacataggtttgatttgctccccataaaatgtgggaggggtgcttcccacattttaatctcaacatcttaagtatttgttaatga 

atgttttccactcacctaaggtaagcacccagctcctctttcaatgttatactaatgaagttgcagtgtgattttgggcaagggtt 

tgccttttctgtctcagtatattatttgtatggctgtcacaatacctgacagaaacaacttgacaggggagatagaaactttgcgg 

ttttggagagacttcagtccattgtggtggagaaagcatgatagagggagtgtttcgcagagatgagaagaatagaacatttggta 

gtgggcgatcccatggtggtggaccaagattcaatggttaagctatagcctttatcattagcctacccctagtgatccacttcctc 

caaacagtctctatctcctaaaggttcaatgaaattgtaccatccagtgggcagcgagcatccaaaagctcggagcctgtgggaga 

tgtttccgattaagtcagaacactccatttcatcatgtataaagtgaggctaatttccatgcccttgtaaatcagcatgatgtctg 

acatgccaaaaatgcttgataaattatattcataacagttcattattatgatttatgacccgaatttaatagtaattaacattatt 

gttggggaaatatatttgagggttaccagaggctaacaatgtgaagatattgtactctaatggatggtatagcgctgtgcaggatg 

ctccaccatagctgagaagccaagctgctcaaaaccttcctagggagagacccctataggcgatgtcaggaagtgctgtcaaatca 

cattcataaatgcaaagtcacttgtcacattcaagatctccaaggggaaggaaggaagagccacagttgaaaatacctactgaata 

tcttttatacaaaacaaaaaaacaaaacaacaaaaagaaaacaacaccccccaaaagaatcaaaggccataaaatggttgagacca 

G CCAAAGC CACCCTAAC CTGAAAG AT ACT AC AG AAG ACTGAAAATACGTCAGACCAC AAGCATTTAGTAT ATGAGAG ATC C AAGCT 
GTATAGGACTTTTTAGTATTATATTAGTTTACCTTTTGTGTGGTATGGGTGGTATGCCATAGCTCAAGGGCAGAGGTCAGAGACAA 
CACATGCAGAGTTGGTTTCTTCTACCATGTAGGTTCTGTGATTTGAACTCAGATCTTCAAGGTTTAGTAACAAGTGACTTTTCTCA 
CTGAGCCATCTCCCTGGCCCAGTGTGTTCATGCAAAGGATGTAGGTGGTCAGTGCCTTAGTAAAGAATGGACCTGAATTCTGTGAG 
TCGTTCTGCCTTCTCCCAGTTGCTCATTGATTCTCTGACTTATGGAGGATTTGCTCCATACAATAAACCTTCCAGAATCTTGGAAA 

TATGATAGC C AAGGGG CG CCAATC ACACCTGCAGATGAGCAGTAG AGTCTCAGAAAGT CGTCCTG CTGCCTCCTG CACAC AC CCT C 

TCCATCGGAGTTCAGAATGACATCATCCGAGAGGTTATGGTGTAATGTGTGTGGGGGTGGGGGGAGGGGTGTATTCTGGAAAAGCT 

GGATGTGGCTATAGAAATGTAGGAGGGGCAACTCTGATTCTGGGGTGTGTGTAGGCACTGCCATATGCCTCCACGTGTGTTCTGGG 

tggtattttgaaaaaggtgagtccctatacacgtgaacaaagtgtcagcgggtggcatgtgtgacccttgggtaggtctccagcac 

TGGAGACAATGTGCTTAGGCACTTCATGGTGAGACTGGAATCTCAGGTATGGAGCCCAAAGCAGGAGCCAGGAATTTGCCTCAAAA 

TACTAAGGCCCAGTGGTAGTGGGGTGGAGCTAAAGTGAGATTGGCCATGGCTTTTAATTGTTCAGCAGAGCAATGGGCCCCAGTAA 

GGCTTCACTGGACTTTTTCCCTTTTATGTATCTTGGAATTTTTCTGTGACTGTAAAGACAATGATAAGTTTTATCTGAGTGGGAGG 

ACAGTTAAACGAGCAGAATGTCTGCATTCCACACCTGTGTACAGTGAACGAGGGTGGCGTGCTCTTGGGAGGCCCACATTCAGACT 

GTGAGTCTATGGGGAGGGGAGAGTAGGTGAACATAGAAACAAGAATAGAAATGATGTGGTGTGTGTGTGTGTGTGTGTGTGTGTGT 

GTGTGTGTGTGTGTGTGCCTGTCTGTCTGTATGTGTGTATGTCTGTGTCTGTATCTGTGTGTGTGTCTGCCTGTCTGTGTCTGTGT 

ATGTCTGTGTCTGTATCTATGTGTGTGTGCTTGTGTGTGGGTGAGGGTGTGTAATTGTGTGTTTCTCAGCTATTTCTGTGGTCCAG 

AGGCAAGATTTGTGATTATAGATAAACAGTAGCTTTCTCTCTCTGGTTTGTATTTGGTTTTGTTTTTAACTTAAAAAAAAAATCCA 

GAGTTAATGTCTTGTCTGTTTCCTATCTGACCCTCTTTAAGAGATGTGTTTGATTTTTAAAAATTTTTATTTTTACTTACTTATTT 

T CG AG AAAAAGTGGCAG AG AAAG AG AG ACAG AGAG G CAG AGAGG C AG AG AGAGAC AC A CAC AG AG AG AG AG AG AG ATT GAG AAACT 

GGAAACAAAGAATCGTTGTCTCTGAGCCCTGGCAGGCAGGAAACCCCAATCTCAGGGGAGTCCAGCCAGCCAGCCCGGCCCTGGAG 

TCAGACTCCAAGTTTCTGAATTCAATTTGACAGCTTGTCTGGGACACTTTCTAAGTAACCATTATCCTTCCTTTCTCTAAGTAAAA 

GAACTGTTATTCCTGTCCCAGGGTGTGCTGTGTGCTCTGTTATTGCACACGTGTGGCCATACGATGACGAGCACACGGTCTCTAAA 

ATTACTGGAAACAGTTTTCATGTTCCCTAAGACAAGTGTAAATTTGTTCCAGGCTAATGAGCAAAAGATTTGAAGTCTCATTCCCC 

AACCTGGTGAGAAGTAGGTAGATGGGCGAGGGGGGATGAGGGGAGGGGAGCATTTGCCCTGGTGTTGTGCATGTACACACTATTCT 

TACTAGGATTTCTTTGAAGTACACACACACACACACACACACACACACACATCCTTCACTGACCACTATCCTCAGCGTAAGCATAA 

GTTCTCTCCCTCTCTCGTCCACACTCACATCAGCCTAGAGCTGCAGGTTGCAAGGAGATGACTCCTCTGTGTTCAATCTGCAGGCC 

CTGGAAGCAGGACCACACTGGGTTCTTTGGATCTTTGACATGGTGTTGTGAGGGATTAGGCAGCAGCCACCCCCTCTGTTCATACT 

TGAAATCCAGGGGCAACGTGTAAGTTTATGTCACAGCACCTTCTGGACAACTGTGGATGCTTGCTCTCTTGGGTCTGCCCTCGAGT 

CTGAATGGAACTGTACCTACTATGCCTTCAGTCAAGCTTGGGACXGTCTCTCCACTTACCCCACCCCTACCCAGGGACCTGCCGCC 

CCTTCAGAGGCCTTGGCCCTATAGCTTTGCCTGGTTCTAGTCTCCTCTGCCCCTTTTATGAGGTGTTTTGTTTGTACCCACTCTTT 

CTCCAATTTAGTAGTGTTTAGTATTGGACAGATTCCAGAGGACAGTTTTTTCCTCTCAAATGACTAAAGCACCCTGGAGCTAGAAA 

CCATTGGATGGGCAGATGAAAGTCACCCTTAACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

m j OT JNN*mNNNNNNNNNNNIWNNNNTOmN»mNNNNromNNNNNNNNNin^^ 

CCCCTTCCCCTTCCCCTTCTCCTCCTCCTTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCT 

TTCTTTCTTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCTTTCCTGTTTCTATCTTTTTTCCTTTATAACATATTTAT 

TAAATACTTAGTCATGGAAGATTTTTCTATGCCATAAAACCTTATTAGTTTAATGCTATCATTATTCCCATTTTATAGATGAGAAG 

CCCAAATCACCATGTTGGTTTGAAGCAGGGCAGAATCTGTTCTCACAGTCTCCTCCCCAGCCGAGGTAGAAGACAGGCTCTGAAAT 

TTCCTCTTGTATTTCGACCCAACTATGTCTTAATTACTACTGATGCTGAGGGGGAAAAAATGCCTTGACAAAAGCAACTTGGGGAA 

GTAAAGGTTTCTTTAAGCTCACAGTTTAAGATTCATCATGGTGAGAAGTCCTGGAGGTAGGAGTTTGAGGCAATTGTTCACATTGC 



964 




WO 03/008583 



PCT/US01/51291 



ATCTCCAGTTAGGAGTTAGCAGAGAAGAGCGACTGCTCTGCTCCACTGCCTTTCTCCTTTTAATCCAGTCCAGGATCCAAGCCTAG 
GGAATGGTGCTGCCCACTTCTACCTCAAGTAACCTAATCAATTGTTCCTCACAGGCATGGCCAGAAGTTTGTCTCCTTCATCTTGC 
CAAGTTGACATTAATAACATCACAGCATGCCAAAAGACCCATTTCTTTCAGGAAGCTGGGTTTGTCTAATTGrTAAAACCATGGGA 
CTGCATCGATTCCTGCAATGGTTCAAAATTTCTCAATGTTACCGGCATTTCTGGAGGCATATTAGTTTGTTTCACAAATTTTTCTG 
5 TAGAT AT ATTTTTAT AATTTGCATGAT GATACATG ATTAAGCTTTTG AG CTT AATTGAA CACTI AAG AG AAATG AAAAAAATGAG C 

TTCAGTAAAAGGCATATTACACTGAGTAAAACCATTTCCATGTGTTGCAATGAACTTAATCTGAAAAAACGAGAGTGAGACACAGA 
CATGTCATTAGAAATCAGGTTGTCATGTTCCCCTTGGTTGATATGAGCATCAATCATGAAGACCTTCCAGGATCCTACCTCACCTA 
AGCTCCCTCCATGAAGTTAACTTTTCCTGCACTGGGGCACTGAGGAAGGAAGCTGTAGCTGACTGTTGGGTCCTTAGAATCGACAG 
CTTCCATTGCTTCTGCAGTGTTTTCCCACCTCAACCTTTACAGCCCACACTTTGTTCTCACACTTAATGACAACTTTAGCTTCTTG 
10 GTTTACATCAGCATCCTTTCTGTCACCATAGGCTGGCCTCTCATGTCCCTGGGCCAGAAGACAGCACTCCCCTCAGATAGTCAGAA 

GTTCTCATTTAGATCAACATGACTTTCTTGTGCCTGTCTTTGCTTTTATGCATTTCAGAGCTGTTCTTAGAGGCTTCCAGAAGAAA 
TAAATGAGGCTGTAGGTACCCATGTATGTGTTCTGCGCTGCTAATGACGGTAACGGGGAATGCACGTGCCCTGGTGCATCTCTATA 
AAGGAATGTGATTCCTGTAAACACTTGAAGGTAGAGGGCCAAATGTACAAGGCTGTGGGAAGATATTTGTGGGTAATGACATCCTG 
GGGAACTTTCCAACCTGACTCCATTCCTCCTCCTTCCATACCAGCAGAGAGAGGCCTTGACTGTAGTGCTCTGTGGCTGAAGCTCT 
15 GACCATATCACACATTTCTTGGTAGCAATTCACACTTGCTAAGTAAGCTTGGCCTTCCTTATTCCTCTCCAGTCTTGCTGTTACTA 

TATCAGTCCTGCCGCCTCTACCAAGCTGCTTCTTGCGTTAAAGATCTGTCTCACTCCACAGAGTGAAGCTAAAACTCAGAATGAAA 
TTCATTTTAGTTCTTAAACATCTTCACCATGTGCTCTGATTTGTGATGGAAACTAAAAGTGGTCCTGTTAGCTGATGTTGAGAAGG 
GTTTCAAGTTAACTGGCAAGAAAAGGGGATTGTCTACAAGTGCTGTTGATGCTCACTGGTGGCTACCTCAGCACAGGGTCGTCCAG 
ATACGTGGGCTTTGCCCAATGTACTGATTTAGCTATTCCAGGAGGTTTGTTTAGCTATACTGGAAAGTATAGCTGGCCTCTCCCAT 
20 CCAGGGCTTCCACATCGGCAGTTTTGACCAACCATTGCTAGAGAAAAGAGCATCCTCTTGGACAAGCAAGCTCCCTGTCATTTCCT 

AAATGACACAGTATAGCAACGAATTACATTGTGTTAGGTATTTTAAGTGATCTTAGATGTTCCTCCAGCAGTGCAGTGAGTTAGTG 
TGCCTTACTTACACAGCAGTGTGTATGCATGGAAGTGATACCCCAGTCGTGAGATAGCGTAAGTGGTCCATCAATGACTGGAAGTC 
TTTGGGAGGATGATCATGCGTTCTATTTAGCACTGTACCATGAGAATTTGAGCATTATGGGTCATGGTGCATGATAGAGACTCTGA 
AACCATTTACCCTCACATGCAAAGGAAAGACTATGCTTACAAAAAAAGCTTATTTTCCCAAGCCTTTATCTATCTTATGTCTGTCT 
25 GTCTGTCTGTCTGTCTGTCTGTCTCTATCTACCTACCTACCTACCTACCTACCTACCATCCCCGTAAAGAAAGGTATAGATCTGTC 

CTTCTAGTTAAAAGGATGGGCTGTAAGCAGCACCATTTATTATTTTAATATGAAAATCTTTTATAGATGTAACAAATTCCTCTCTT 
TGGAGAAGCCTCAACTTAATATCACAAAGAAATCATTTCTCCTGTAGAATCCCCACGGAAGAGAAGGTAAAGTCTTTCAGGAAGAA 
AGTCTGAGGCTGGCATGGGGGTGTGAGGGCTTTCCCCTCTTTTGGGAATCCGCAGGTCTCACAAGTAAATTCTGAGACGCTTCTTC 
30 CG CCTCTTTGGT ACAG CTTG AATT CATGTCAGGCAGAAG C CACAG AG AG AAT AAT AAC ATT ATG TAAG ATAATTACTT AT ATGTCA 

AATCCCAAATCAATCCTACCTGCTCAGTGTGTTTACCTTACTCCGACGAACTGTGTCTCTTCCCTAAGCCCTGAACCCAGGAGCTA 
TTTCTGAACCTAATTGCAGATTATCTTGTCATCTTTAATTGTGACTTTTGTCCATTATTCTTTTCTCCCACCCCAAAGATTTTCAG 
TAAATAACCTTGACAGTTGATGGATTTGCTGGGAAAGAAAATCTAATCTTTTTCAATTGAGTTAAATATTTACTCAGTCTTGCTCT 
ACTAAAGGAAGAATCAGAAGAAATTATCTTAGCACAAGAAAAAATTTATTTCTAGCCAGGCAGTGGTGGTGCACACTTTTAATCCC 
35 AGCATTTGGGAGGCAGAGGCAGGTGGATTTTTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTGCCAGGACAGCCAGGGCTACA 

CAGAGGAAACCTGTCTCAAAACAAAAAACAAAAAACAAAAAAACAAAAAACAAAAANNNNNNNNNNNNNNNNNNNNACCTGTCTCA 
AAACAAAAAACAAAAAAACAACAGGAAAAAATTAAGTTCTTATCTCCTATGAATAAAAAAACCTGGAAAAGAATAGTTTGGGGAAA 
TGTCTAATGGGTAAAATACTGCACAAAGGTGAGGTTAAATTCAGGTCTGCGTTACCCACATAATTAAAAAAAAAAACTGGGCAAGG 
TGGCATGCATCTGTAATTCCACCCTGAGAATAGAGACAACTTGAACCTAGGGGCTCACTGGTCAGCCAATCACTGGCCAAAACAGT 
40 aagcttcaggtccagtgaatgaccttgtctcaaaataacaacactaatcctactaaataccaataatgatatagaatgcagtaaat 

aggaggaagatactcaaataccacctctggcatccacatgtgcataccaagatgagtgtacaagcacacacacacacacacacaca 
tacacacacacacacacacacacacgcacacacgcatgcacgcacatgcatacacacacacacgcacatgcacacatacaccaaaa 
tgctgacxggaaaagattaactacaattccataggagactttggcgtgtgtgaagggtttgtgtatacatgatcttatctattctc 
caaagacccttgtgaggattaaatatactgtttgctcttgcatggtctgaaatttacaaaatagtcaattgtttctcacaagagta 
45 tacttttcagagaggggaagtcactcaccaaggtgcacacagcacataactgatgatctgggaagcagggtgcagagttggagtga 

cggagatcccgaattctttcctttgcagtgaatggctttactgtttggaaaccatgagattgcttcccccaaatagctttaaagct 
ttaaatgacaccccaaaacagtccagttcttgataagattcagttattccaaagaaacacaagcttctcgggatataattttgaaa 
actctttgagcctgaaagcgttggctggcccagttactcaccagtcctgcccaatagcctaagatcagtttaaagaaagtcagttt 
tgatagtctgagtcatattttcaatttctaataaaattcttacatggccacatacgctgtctcccagctttgaacctagggtctca 
50 tgctcatttgcatgtctggtttagatcatgtctgggatcccttgaagtctgaaacagagcttgccattctgtgatgtagtgggaat 

agattcttaccaaaactaaggccattttctcagatactcggatgtaagattccacgtttgacattgcctgctcacctgccagacca 
gaacaaagtgatgcagtctcccttagtctgacctcacctgcccacttctcctatgatgactccaaagacatgtcccctggaaccca 
ctttagcattttagctgtctgtcaaaaggccagtctcgggaactgctggtgttcgaagtttcctcattagaatagtcatcttaagt 
catggatgggggaaatcagactgactctgaataacacgaaaccagcaaacaatcaaaagatgttgtagagcttttaaatgtcactg 
55 tcctccaatatcaacccactcatactacatgtgaaatgacaaaatggaactagctgtcctgaaagttgtcactgtcaatatgggac 

aatcccagtacttttcagaggaaaaccatggagttcccaagagctccaatttaatcatgttagacagtccaaatctttgctcaaat 
tctgttttctgaggccctcctacccagccctgcctactccctcttctggcttgctttgctccctcacacccagcagcttcttctaa 
tctactgcattgtttactatttgttctgaattaagttccacagaagaagggagtttgcgttgccagagttgtattctaggcacata 
cgtgggtctggcaacagagcaggcattcaacacaacttcattgaatgagtgagtatgtggtagggtgtgtccactaagtccaataa 
60 gctagtactggggtggggcaagagcaaatttgttgagggggcagaagtgactaaggtccggtccctctgctgcagagatgctcacc 

tagccagagaggtaacacacttgacactggatggttgagcagacagggacagtaagcacgaaagcaatggcccgaaggactggaag 
gaaggtgtgcaaaggtcaaatcgtgaggcagatgcaggatgcaatcgcccatggcaaaggaggacgtcgtataggcagcgtggcct 
ctctgtgtgcagagccagagggcaatcataaacaactctttattgcctaaatgagctgttgttttgcctttttttttcctagctgg 
ttttaaacctgacatccatctgaccaaagaagtatgcgattgagtcgtgtctactgtaacccagtgtggaggggaattttgacaaa 
65 tacccaattcagctagtcaatctaaattcctcttccacgtatggctcaaagccccactttgaggccttatcaaaataaatagttta 

tttagacatctgtgccatttggacagcgagcccacggggcagacaaaatgaaagaagagcccaggctgggcaggatgccttgcagg 
aaggtggcaaggctgtgcccagagaatgtgcctcttactttgtcaaactttttgtatttcaaagccgccccgtgcctttccagcat 
tttcctcatgaatcttcttttccctctgcacacagaatatcttaaacactacgtccattgtgctccgcgcagtggtactggtcctg 
aagctgaggggctgcttgaattccaggacaagatccttgagaagaggaaacttgagccaggatgttttctcttgcttctttgagtt 
70 ccaagctaaagcaaaggattccctttttaacttcctctccctgcagtcttgagggatgccaggatcctctgtagctctgtggaaca 

aaaatcccactggagggaaggctgggtgagctttagggaatggatcaaatgaggtagaggattcatcctgagcctctggaccagct 
aaagaggaacctgagcactcctcagtcatggaagaagcaaaagctgaccgctcccagctgcccatcgctgtcttctgagatcatgt 
ttaaaaccagggttcaggatgacccaccactttccttggaatgtattcctggaataactgtttgagggcgccaggttagagttggt 
ctttggggattcttgggcctctcttccttctcaaggccttcctgtacgacctttatgacctcctcttattgtagaggtaaaggcaa 
75 gatggaacaggcatctatatatcatgtccaaagttcccatctatggaaaacacaattgattcccacagcaggtctgttaagatctg 
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ttatcatgctgtgtagggaagcagagttgaagttcaaaagacaaaataacctaaccaggggattcagatgaatagggacagagctg 

ggattagattccagggccatggatggccactgagaccaccattaagccctagaaaaaaggagcactccccagggacagagccctaa 

ACTCTGTTTAGACTGCCCATTTTCTTCGTAAGTTTCTTTTGCCCTGGATTTAAAGTAGGATCCAGGCCAGTAAGTAGGTAAGATTC 
rTAGCAAATCAGAGATGATTTCAGATGAGAGACTGTTCCAGAGTTGTGAACTGGGGGTTCAGGAAGCATAGTTAGCTTTTGTAGGA 
5 GGTGTTCAGCCCAAAGGAGAGTCCAAAGCAGAGAATTCCAGTCAGGTTGGTGGTCAGAAACATCCATGCCTCTACTGAGATAGAAC 

CTACTAGGAGAACATGACCTCGAATAGAGACTCCACTGAGAGGATCATGTAGGCACAGGCCCTAGGACATCTGACCGTCCCCAAAC 
ACAGATGACACCTTACTTATTGGCATCACTGAGGTTGGCAAGCAGACCCAGGTTTTCCAAGCATAAACAGCACAGACACTGCCAGC 
CTGGCCAGCAAAAAACAGAAATTCAGCGAGAAGTGAATCTTTTTTCCACTAAGCATAGAGAGCAGGGGGCCCAGTGTGGTGAGGGA 
CTGAAAGAGAGGCTGCTGTGTGCTGCTGATGGCTGTGTGTGGGTGATGTCATGACAGGGTGTGAGCTGCGTACAGCCTGATGCACC 
1 0 TGCGTCTTGGACAGTTAACTGGAGGCATCAGGAGAAAACAAGGTATTCTCAGAGATGAAGGCCATATTTCCAGGACCAGTTTAAAC 

ACTGGTGCGTCTATGCCATGGTCACAGCCAGCAAAAGCCTTCCCTTTCCAACGGGGCTCAGAGCTCATATTACTCTACCCTAGGAG 
GCTGTCTTGGAATCTAAGAGACCATTTAGTGTCGCATTCAGCCACACTGAGTATTGCATAATGGAGAAACTGTTCAGGGCGCCGTA 
GATGGGAAGCAGAATTATCCACAATGGCTGGCAAAGCCCAGAATCCCCGGCATGAGGCCCAGGTCTCTTTGCTTTGGCGAGAACTG 
ACCTCAGGGCTGCCTGAAACAAGAAACCTTAGGCAAAGCCCACTGGTGGCTGCTCAGCAAAGGAATCACAATAGGATTTGTCATCT 
15 TAGGACTCCTTAAAGCCAGGGGGTGTCAGCCTTCCCTGAGGCAGAAAGAGAGTTTGTCAGAATCAGGGCATAATTTTCTGCTGATA 

AAGCCATCTGCCACCACAGAGAAGGTCTAAGAGCATCACCTCGGGTGCTGGCCGGGATTGCCACATTTTTGACACTGAGTCTTTGG 
CCACCTCAGACTTTTCTTCTCTAAAGCCAGATGTAGCTGTCAGGATGCGGGCTCCATGTGCCACATGTGGGGCGTCTGTATGTGTG 
CACTTGGCTGCTTGGAGCCGCCACAGCCCGCGGGAGAACGCTGCACTATCTGGCGCTGACCATAGCCAGGCAGCATCTGGCTCTGG 
AGCCAGGAGTGTCTGTAGGAATTTGTACAGCAGGCTTGCCCCCTTCTCTAGCTTTTCCGAGTTGCTTACCGATATGTCTGTCAGTG 
20 TGCCTGGTACTGTAGCTGACCTCACTGCCAGGCTTTTATTTGGGGGACATTTAATAGGAGAAATCACAATCCCTCATTTTAACGAT 

AACACTGCCCTGTGAATGATGGAACCAGTTCTGATAAATGCCGCCTCGCTTATTTTTTATCCCCACGTAAATATCAGAATATGCTT 
TCACAAACTAAGATGCCGATGACCACCCAAGATGACACAACATTACGGGACCACCATCCCTTGTGCTGTCCCCTGTTGATCCAGGC 
ACATAAATGAGTGGTGCCCAGCTCCTGACCTCCCTGAAGGAACATACTCTCAGCTTCCACTTCAAAATGGGTGGCTTGCTGCTCAG 
CCGGTGTTGACATAGTCTGTAGTCCTTATCACCACAGGCCTGAACTAGCTAGAGACCTAGTTCAAGAAGGTAAGCGTCTTGGATTC 
25 XTTTCTGCTAGCTGACAACAAAAGGGATTGTGTGCATTTAACAAGGAGAGACACTGCTGATTCCATTCGTTGGTTCGTGTGTATGT 

ATTGCATGTTTACCATGTATGGCTGTGAGGACCTGGTGTTTGTGTGTGGAATACAAACAACAAAGATGGATGAATGAATGGAAAAG 
GAGAGTGAGAAGGATGGGGAGACGTAGAGGGGATGCGTATTTAACAAATGGGCCAATGTGTTTCTGCTCCAGGTGTTTTTCAGATG 
AGTGAGAACAGCACAGATCATCTCAACGCTAACGATATCTTTCTCCTAAAACATGGGGCACACTGGTCCTTGTGCTCAGTGGTAAC 
TTGACCCTTTCACTTCAGCTCCAAAGGTCTCCAATGCTTTGAGCATCCGAGGCAGCTAGATGCCCTTGGCCTTGGGCTTTCTCATC 
30 TTGCCACCTCCCTCTCAAAACACTGGTTTTTCATTTCAGTCTTGCACGAAGGAGACATACCCTGCACCACAACTCCTCTGTGGTGC 

ATTCACCAGCTTGTGCAGTAAATGGGCAGGCCCTCACACTGCTTTGCAGATTCAGAGGCCAGAGAAAGGACGTCTGCATATGTAGA 
GGGGCTGATGGGAGAGAAGACTGTATTTTCCATGTTTGATTCCACTCACTGGGTCACACAGTGACTGAAGATGCCTGCTGATGGCA 
TGGCCATTCATTGCTCAGTGAACTTCATAGTGACAGTGTTGCAAGGCTGGTTTATGGAGTGGCTTCTCCATCTGTATCACTTCTGC 
cttcacttatggtaggaccgagtagtactgagttggaatccccaggagataggcttatgggagcatctccctgcgaactcagcatc 
35 CCCCACCTTCGAGGTCTGCTGAATCTTAGACTGAAAATAGAATCTTAGAAAAGATGOGCTGCTGTGGCCTACCTCAAGCTTCAACT 

TCAAAACATTATTCCTCACCTAGAATTACCAAAGAATATGGTGACGTCCTAGGAAACTAATTCCTACATTCTGGGACAGCTTTCAT 
CCAGGAGGAGGGCTTTCCGAAGCAAGTGTAGGTTGAAATTTTTAAGGCAGATTrTACAAGTGCrCGAGACATCAGATGGCACACAT 
CATCTCCTGGAACATAGTGGGTCCTTCTCCTTTTTAGTTACTCACCTGGCTAGTTTCACGCCAACTTGACATAAGCTACAGGCATC 
TGAAAGGAGGGAACCTCAGTTGAGAAGGATGTAAGTCTTTATCTTAATTAGTGATCGATGGAGGATGCTGTAACGCCAATTGTGGG 
4 0 TGGTGTCATCCCTACATTGATGGTCCTGGGTTCTATAAGGAAGCAGGCTGAGCAAGCCATGGAAAGCAAACCAGTAAGCAGCACTC 

TTCCATGGCGTCTGCATCAGCTCCTGCCTCCAGATTTCCTGTTCTAGTTCCTGTCCTAACTTCCTTCATTGATGGTCTTGTTACCT 

gggagtataagtgaagcaaaccctttcctccccaagttgtttcactgtagcaatggtaagcctaactaagacacttatatttatca 

CTTTCCAGGTCATCCACTTTCTCTTCTGTCCTTACAAAATGACCTCCACTTCTTAGGGCCTCTGTGCTTTCCACACAGCATCTGGA 
ATGTGTGGAAATGTCTTTGCTCTATGTCTCTCAGAGTCACTACATACTGGGAACCCCCTTGGCCGTATCGTTTGAATGATGAAGGC 
45 CCTAAAGGTGATAGCTTAGTTCCTACAAGGTCCCAAAGGGCCACCCAACCCTTCCTTCCTTGTCCTTTTCTTCTCTCCCTCTACAT 

TCCTGTATGCCAGCCATGCCCACAGTACCACTAGCCTTTTCATGGCTCTCCCCCACCCCCACCCCCGAAGCTAGGTCTTGCTCAAG 
TCCCTAAGGCCTCTAGTGCTTCTTGCCTTCCCCTCCTTTGTCTCCAATAGTTATTGACATCTCAACCATTCTTTTGCACATGGTCG 
TAATACCTCATAGTCTTTCAGACTGTGTCATGTCTAAATGCAAGGACTTTGTTTTATATGACTGACTTCTCTAGTGCATGCACACA 
GCACCGTTCAGAATGTTGATTCTAAATGATTGACAGGAGACCGAACTAATCATATTCCAAAACTTAGCTGGCTCCCCCTTGCCTGA 
50 GGCTTATCCTAAAGCTGAATGCACCCTGTGGGACTCCACAGATCCCCTCAGAAAGTGTCCATAAAGCTATCAACCTCACTCCAAGC 

TTATAACAAGGCTAGTTGACTTAAGCTGTTTTCAGGAAACAAAGAAAAAAAATAGATCAAAAATGAAAAACATTCAACTTAAAGGA 
GCTGTGTCTCCTTGTCCTGTTCCCTGCCTCCCTCTCCAACCCCACCCCCATGCTCTGTTTTGCTTTTCGTGCCAATGGCTGAAGAC 
TATAATTTTAAAAACTGAGCTGACTTTTCCAGACCCATGAAGAATGTGCGTGTGCACATGGATTTTTCCACAAGGACACTTCCTGT 
CTTTTGGGTTGTCTTAGCCAGTAATAGTGAAGCCAGGCAATCAGATGCATCTGTCCATTCGTCCATCCATCCATCCATCCATTCAT 
55 CTCCCCAGCCCTTCCTTATTCTAATTTGTTTGCGAGGCTCAGGACAGGCCAAAGGGGATGGTTTGTGTTTCACCCTGTCAGACAGT 

TGTTTGATGAGGTTTGTGTTCCATTTATTCAGATGGTTTTTATGGTTCC7TTGTTGTTAAGGGAAAGACTTTGAAAGTCATAATTC 
TGTATCCTTATCCCTTCTGGTAGGCCTGTGCCATGTCTCAATGGCTTTCTCACAATGAGAAAGGAAATGAGTGTTTCCAGGCCGTT 
ACTTGAGCAGTTTCTGAACATGGTTGTGGAAGAGAAAAGCTGAGTCAAAGTTCAGGGTCCATATAGTGCTGGCCTCTCCCATCTGA 
AAGATCTCTGTCGGTTCATTCTCTGATCAGCCCAAGTCCTCACCACAATTCTGGCCTGACCTCTCTGTGGGTGGTTATAAGACCCT 
60 GCCCCTTTCTGCTACAGACATGTCTGAGAGCCTTGGTCAGCCTACAATGTGGACACATGTCTGCATGTCATTCCATAGCACCAGGA 

CTATGAGGTGCGAGGCTGGAGTTGGCCTTACAGGAATGTCATGGGCCTGGACCTTGAGACGTTCTTCCTAGAGACCTTCATCTAGA 
CATCACCTCTTAGATTTTCATCCTTGCCCAACATCCTTGCATCAGTGAAAAGAGTTTGTATTTTTCCCTTGATTTATAGTAGTTTA 

tctttttagaaaatcttgtaaagtggctcacaaatattctcacttgatccttagcataaccccagaaggtagataattcatataca 

ATTTTGCGTCTACAAAGACACGGGTCAGGGGAGACCTGTGGGCTTCCCACGTCTCACAACAAATAACAGCAGGGATAGCGATTGAG 
65 CCAATCCTCCAACTTGAAGTTCAGGATTCTTCCTACTGCTTCAGCTCCCAGATTAGACAAATAAGATATTAGAGTAAATATTACTC 

AGGGAAGACGATACTTCAGGAATGTAGTGGTGCTTAACAAGTTATTGCTGAAGTAAATTTAACTTCTTCTGGCCGCCAAGAGAGCA 
TCTTCATAGAACGAACCTTCCTGCAAAACATACAGAGCTGATGTGTCCTCTTTTGTTCTTTCTCATAGACCCTTCTTATGACTCTG 

T CAGG AG AGGAG C ATGGAACAATAAT ATGAACT CTGGCCTCAACAAAAGTAAGT AAATAGGAAACC AT TTGGGGGTG AGT CAAATG 
tttctggagagccagaagttggggtgtgggcgtagggtcataagacacacactaaaaacaagtgttggtcttcatgctgcctgatt 
70 AGATGTCAGTGTGAATTTGCAGTGCCTGCTCAGATTTTTGAGGTTTATTTTGTTTTTTTTTTTTTTTTTTTTTGCTATATTTATGT 

GTACTTGGTTTTAGAACTTATAAGGTTTGAGGTTTTCTCGGGACAACTTGATTTATAAAAGAAAAGTAACTCGTCTGGATTTTGAT 
ATTTCAGrCAGGACGTTGAATCTCTGGGACATATATTCTCCACATGACAAGGCTCAGTCAGGTCAATACCCCTAGCCCTAGTTAGA 
GAGATTAACATGAAGGATAACCTAAGGGATGTTGTGCATCACAGACATTAATTTGACCAACAGTGATCAGCCGATGATTTGTTGAA 
ATCCACCCAGTATCTTCCATTAAGGGG(^GTGAAAGAGAGCGATTCACTCTTCAACCAACGTGTCCATNNNNNNNNNNNNNNNNNN 
75 NNNNNNNtrtWNNNNNNTATGAGTGTGCAGTGTTTGTTCACTCTGCATGCAGGACATGACGCTATGGGACTCACAAAGTATAAGCCA 
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GGCAAGGACCAGTTATTTAGGCAGGAGAGAGAAATCATGGACACACATATGTCTTCATCTGGGTTGTATTAAAGAGTTCTTGCGCA 

cctgctaccgttagagctactcagacaggccatgtctagggaatgtctagggaacaggagacaggtaaacctggagagctagatgt 

cagggacgaccatggtggtatgtctgacagtgaggaacctaggtttatggagtttaggatgcagagtagaccaaaagataagaaag 

ggatagtgaatgataatatggaagtagattccagatcttcagtcctaaggagtgctgaagagtatgtgagtcagtttgaagtatga 

gaggtccagttacaccgagccacccatcacacaaaaagcagcatacattcaaaactggggaagccagaggtcaaacatgaacagcc 

ttggagaggctctcacgaaacacagtgtgacaggcaccaggtggtctgtgctcaaatgacactttctcaggagagacctctgtatt 

gccatgtctatttgtgggggacacgtgtgtacatttgggggcacaagtatagccgtgtacccatgcacatacatggaggccaaaga 

gagacactggctgttctgttttatcactctgtgcctggtccctttgagacactctcttactaaaccctggagttcaccatttctcg 

gctagcctgactgtccatcaagcctcggtaatcttctgatctgtgccaatccctctccgttcccaggcacgtgttagaagtgcaca 

cagacatgtcaagtttttatacggggatgcttgggatctgggcccatgtcctcgtgcagcaaacagtcttaccatggagccatctc 

gaagctcaaggtcctacatttcaaaagaatggtctaaccccatgtcagcagacattgttcagtgttttctcttctgttaaaatata 

acttcattgctaactcttctgccccgagaccagtgccagcgtagcgggtttgataggtattcaggaataaaatgagtctgtgagtc 

catgggagagtgtggtcccggcagctcatgtgccctccttctgggagatatgtaaagggagcattttctgccacttttcttgattt 

ctccacaggtcctctccttggaggatcacagaccatgggcaagaacactgagcagcggccccagccaggtatgtgattcaaatatg 

tagcctctcacttgtgtgttatacagttgtggagtcagtcaatggtggagcaagacagtgtacagttggctgtccatatctgtggg 

ttttaggcctggggatttaaccaaacacaggccaataatattcaggaaagaatctacatctgcactgactgtggacagacttgctt 

tcttgtcattattccatcaacaatacagtacggctctttgcatagcatatgtgtcatgatggtaatctatgatttaaggaatgtgg 

atggatatgactagattgtatgcaaataacccattttatgtaaaggacttgagcagccacagatttcagtatccttgacagacctt 

agaacaaatcccctgtgtatcccaagaggcaactctagttcacacattgtctcttctttccaagagagtatctgggaattaagcag 

caagtcctggaaccagggagcgatctgttaaaaggaacttaaaactgaaatggtccaatgccttatttcgtggaagaaaacagggg 

ttccgaagggtgaaaggatttgctgaaagacaagcagagctgaacttctttaagttccagagcccccactccttgtccaagcattt 

tacattttacgaaaccatacagaactgccttcacctagtagatacgcagtcaagacataagaccttttgaagctatggacctggag 

acccttaataaagaaatgacttagagactgcagtctataatccctcggtagcatggcctcttatgatgggatgcccttgtttctga 

ccctgaccccgcccctgctcctccttgcttgcttcaacaaacaggaagttgacaacctaccttgacttaatccttttctgagccag 

agccctctgttcagctacccctctggccacttgtcttctggggagaggtcccacaggaagaccctacacagatctgaggagagcca 

ttgcactcagctctgctgtcttaattaagaatctgaattaagatctgaacaagctatttgctttggggtgtgcaaacatggttctt 

catttccagccaaaatatagaaagagaaattgtagtaaaaagtgaaattcaagtgaaaaccaagtcaggtagagcaaatttttaaa 

caagttccaacaacaacaacaaaattgaatatctactcaaacaatttcagtttcatcaaaatttaataaaaaatgtggactgaaag 

gcttcaagaactgttaaatcaattctttttaattcattaataattactattataattgaaaaaagcagtgtgtttttaaaaaggag 

tgacttcatagctaaaatacaaattctgcttagtgttgacattttcaagcttaaaatcacagagttttggtagaagggaagagagc 

ccagcagcccaacccactcttcatagctgagaaaacaaatacccagaggttgtccaaaccatgatttagttcatgacatagctggg 

actagaacccaggctacctaatggtttttatagtccatcggaaaactcagacatgcgtaatgtcttcagcattagaaagatctatt 

aatggctagtaattgctgaggaacctgctttaagcatgtttaataagcaatccttcagttcattcactgcctggttgaatttagcc 

agatgctttccaaacgtgtgggcgattttgtttggggggtagtgacagcataatctaaaagtttagaaaccaggtatgaagcaaga 

gtgctattactcgtctacgttgactgggccataactttgatcaaggcctctaatcaagctttcctatggccctgagataaaagtag 

ttatcagatcctggggccaaccagcagccgcctagcaaaccctggtgagttaacttgaacctgcaagcctttccctccagagcatt 

cgttatatctgtaaggttacacagaaaccttactcctcggtacggtacaggcacctgtctggagactgcatgggcttccttagtca 

aatattcaactgtgcacaaacaagaggcagggcctgttcatgagtagcagggtctgctgccacaagacgtttctggagaacaagca 

cctctggacagaggtttatgtccatggcaaatgactcagatggaagctccccgttagggaagctattctcagttattcctcatcca 

gggctcatggataaatgtccccaagtgttgtggttttgacttgagtgctatagttatccagcctttgaaaaaggaagtgcaagcat 

cccaagagagttgcacacacaatgaacgtgacaagatgtgaaggattcactattaaaaataactctcggatgtgttcttctaaacc 

caaaccatggagatggggagctcaaggcaacaaaagccaggcccacgtgcctgctgcacctgcagtgctacaagctcgctgggcct 

cctccctaacctttagctaaaccattcctgcccagaagataaaaagccatccagcatccagcccctcccgttgcctctgcccatgc 

ggaactgaacactaagagccgtgcacttttctggaaaacagcccagcttagtgaaccccaattctatgaggtgccttctctctgct 

ctaccccacagccaccccccaagaggttcttggatacttgacactctttaaggccaatgttgaatagtttgagggatttcagtact 

aaatggagattagatagtgactcaggtctaggtagaaaggtctaaggggagggtcaaaaatcttaacaaaaggatgtggaaagttg 

gcttccctgagatcctaagagcttgggacaaagccagcattcaccacaaccatcctttgggacaatctgtcttaagatctaacctt 

gcttactacgctcattttggctgcggcagtagagtaacagtatatactgtaccctttttttaagatttatttattttatttacgtg 

agtacactgtatctgtcttcagacacaccagaagagggcatcagatcctattatagatggttgtgagccaccatgtggttgctggg 

aattaaactgaggacttctggaagagcagtcagtgctcttaaccgctgagccttctctccagctccgtaatgtacctttggaaact 

agctggataagccggtctttgatgatgagcaagcttttgaagtgatgggtgtgtgaattgcccctctgtgattgtcaaccactatg 

tatgtctgtcaaaatatcaccacatgccctgtaaacgtgtacaattatcatgtgcctatttctgttttctaaaggaaaacataaag 

ggttgtctccactttccttttttgttttgttatttgtttgtttgttgttgttgtttgtttgtttgtttgtttgtttgtttttccag 

atagggtttctgtgtagcagagccctggctgtcttgaactcctagaccaggctaacccccaactcacagagatccacttgcctctg 

cctcccaagtgctaggatcaaaggtatgtgccaccatgcctaaccaataaaggttgtggtggtggtggttgttcttgttgtgggga 

aaggacatgagttgtcatgtttaggaatcagaactgagactactgttcttctgtttcctcctgcatgcagggagtgggcagatcca 

gctgtggcagtttctcctggaactactgtccgacagcgccaacgccagctgtatcacctgggaggggaccaacggggagttcaaaa 

tgacggaccctgatgaggtggccaggcgctggggagagcggaagagcaagcccaacatgaattatgacaagctgagccgggccctc 

cgatactactatgacaaaaacattatgaccaaagtgcatggcaaaaggtatgcctacaagtttgacttccatggcattgcccaggc 

cctgcagccacatccaacagagacatccatgtacaagtatccctctgatatctcctacatgccttcctaccatgcccatcaacaga 

aggtgaactttgtcccgtctcacccatcctccatgcctgtcacctcctccagcttctttggagcagcatcacaatactggacctcc 

cccactgctgggatctatccaaaccccagtgtcccccgccatcctaacacccacgtgccttcacacttaggcagctactactagaa 

ctaacaccagttggccttctggctgaagttccagctctcactttactggatactctggacttaaaaaggcacagtagccttgaaga 

gataagaaaactggatgttctttcttttggatagaacctttgtatttgttcttctaaaaaaattattatttttatgttaaaaactt 

ttgtttcctctacctgaaaaaaaaagatcattccatgagccagtccaccagtttggattctcaacctcctatcatcgaatgagtta 

aatatttaggttactggaacggtttataccatgattctgagaaaggagtacgcattttctttactcttttttttttatgaccaaag 

cagtttcttatcagcacacgggtctcatcattgtaggattccctacgatcatgaatcatggacttgaccagggttggtctggtttg 

agacttagtaaaagtcaaggcaggatgtttataatcttatcttaggaggactcaattcagtggatggcaactggaacactggctct 

gaggccagtgaagttttttgcccaactggaatttaaaagatgtgtgtctatgtgtgtatttaagaagccattattattacaaaatt 

cctcacaatgggcagtatgtgtttgggtcactcttctcctcagaaatagtcagaatatgaacaaagaaagtttaacacaaactcag 

acactcctgacgggcagaggattaaataacatttttttggagggtttaataacatttttggaggggtttttttgtttgtttttgtt 

tttgggggttttttttgtttgttttttgttttttggtttttggtttttttttgttttttitttttttttggttttgatttttaatg 

acagtgagtcccagaactttgaaaagtcatggggatttctaaactcagattcgcaaacgctgtgcgtttgtcagaccaccagacca 

aggtcaaacaatcagaaggcaactaactgtataaattatgcagagttattttcctatatctcacagtattaaaaaaataaataatt 
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aaaaattaaagaataagtaaacgagttgacctcggtcacaaatgcagttttactatcaaatcaatcattgttatttttttaaaata 

taatttgtacatctttgtcaatctgtacatttgggctatttgtacgtttttgtaactgtttttttttaataagcataatgtgacta 

TTGAAAACGAGGAGTTAAAAGTCACTGAGTTTTTAGGAAGAAAAACCTAAAAATACAGTTATTTAACACGCATGCCCAAACAAGAT 
CTGTTTAGACCTACAACGCrTTAGAAATGTTTGTAAATAACAGAGTTGCAATAACCTGAAAAGGACAAACAAACTTTTCTCTGTGC 
5 ACACGAGGCACTCTCCTGCTCTATATATGCAATATATTTTTAGATGTGCAAATATATATATAATTTTTCAGGTAATCGTGACTTTT 

TAAACGATATTGTTAAGGTGACAACTCTTAGTCCACTGAAGACTAAGTTGTAAAATAATTTGACCTTAATAAATTGTGCCTTCTTC 
TTTTTCTTCTTCTCTCAGAACTGGTGACATTGTTTTCTTATTTACTTCCAGATCAAAGGCTTTCCCGGAGGGAAGTTGTTTTTATT 
GCTGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTAAGAACACACAGCACACATTTAAAGGTC 
AGAAGGCAGTTTTTATCAAATAAATCAGTTCTCTCCTTCCATGTTAGTTTTTGAGGCAGAATCTCTTGGTATGTCTCCCACCCTGT 
10 GGACTCCAGACACACAAGCTTCCAAAAAGCTCTCCCGCTTCCACCTCCCCTCTTACCACAGAGCAGTGGGATTGTCGGTGAATACC 

TC CACGTATGGCTT CTTTCATGAGTTCCAGGGATCAGAGT CAG T CAT CAGG CTT ACAACGT CTC ACGTTTAT C CACTGAG C CCAT C 
TCATTGGCCCCGAGGAAAAAAATAACTTGCCTACTTATTCTTGTACCATCGATAATCTCCTAACTGCATGTGCTGCAGTACAGTGG 
AAGACACAGTATTCTGTGAGTTTCAGATGCTTGTTAACAATGACGATTTTAAAGCTTCTCTAAGCCATTAAGATACTGTATGACCT 
TTGTAAGTGAGAGACAGACCTAGGTAAANNNNNNNNNNNNNNNNNNNNTGAGAGACAGACCTAGGTAAACTATATCCAGGGAACTA 
15 CAGCAGCAACCGTCTCCAGGACCTGGCCAGGTAGACTTGACTCTGTTCCCCACAAGAAGGCGACCTGATGCTTCAGCAGAGAACAG 

GAGTCTAGCCTGACTTCAACCCCACACTAGGGTCTTACGTAGACTCTCTGGCTCTATTTTTCAGCCCAATAGAGAAGCTTGCTTCC 
AACGGCTTCAGCGTTAAGCATCATGCTCCTCTCCTTTACAACAAAGATGACTAAAACTAGAAATAGCTGGTGTTGTTGCAGGGACT 

ctcatagaactagtagctctagaaaccccttaaagaagtttgcagcctctggtcctcacacagagtaatttctagaccaggtaagc 

CTACGTGAAGAAGATGAGAGGAGTTCTGAACACTGGTCTCCAACTTCTAAAACATGCACCCTACATTATAAAATACATTAAGAACA 
20 TATCCTTTATGTTTATGTATATGCTGGTTTGTATCTTGCATTGACAAAATATATACCATTATACATTTGTAGATCCCTCCAATCAT 

GACTGAAAATATTCAGAAAGTGTTTTAAATTATTGGGTAAAGAGAGCTATTGAGGTTAAGAGCAATTGCTGCCCTTACAGAGAACC 

caggttgggttcccagaatttacatggggtgactcacaactgcctataattttagcttccaaggatctgttgccctcttctggcct 

CCTCAGATATCTCTACACTCACAGCATATGGTTACACAAACACACACCCCTATACACATAAATGAATAGTTGCATCTTTCCTGAAT 

atatactgactctttattggcattttaatcaaatcatgagtgataacaactaattacagtgtttaccttgcacttgatatgataca 
25 ttatgtagatgtgatttaaaagataggagaagaatatgtaaacagtgtgccattttaaataagtgattttggcatctatggatttt 

ggtgtctttagggtagtcctggaacccatgcttatccagaggaaaataagattaaatatttgttataaacaaaaagatgagatttt 

AGAAGGTGATATGAAAATGTTTAAGCTGACATTCTGTTTTCTTCCCrTATTTATATTGCTTCATCCCTGGTTCCAACATTCAAAAC 
GGAAACAGTGAACATTACTGAGACGAACACATATATTTACATTCATACATTTGCTTTCTAGCAAAGAATAACTACTTGGCATTAAT 
GGCTCATGCATAGAAAGACATGAGGCAAGTCAGTTATGTTCATAAGTAGTCAACTTTCAAGTCTCATAGTCAACTTGAAAGGTCTC 
30 ATGTCAGTTTGCAAATCTACAAAGTCCTATTAAGGGGGAAATTGAGAGGCACATATCCCTGATGCACTGCTAAAAGAACAGGATGC 

TCACACCATTAGTTCACCTTTAAAAACGrGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTTGTGCATGTGTGCCTGTGTG 
CCACCTGGGTGCTGGTAACTGGAGTTGCCAGATGAGGATGCCTACATCCTAACCCTGAAACTGGAGTTACAGGCAGTTATGAGCTG 
ACTGCCATGTGAGCTGCCCAACATGGATGCTGAAACACATGCCTATGTCTTCTGTGAGGGCAAACAGTTTCAACTCCTGAGTCATT 
TCTCAGCCACTGGTTAGCCCTCTAGACAGTTTTGTTTCCTACACAAAGCTGCAATGCTTTCTCACAATCCTGTACCCAGAGTGTCA 
35 TGGTGGTTCATTCCATGATCCAAAAGCTGGTCTACCCTGACAGGAGCAGAGCAATTTCGTCCATCAAGCCTTCGCTCAGGGAGGAA 

TGACATTTAGTGCCCAGATTGAATGGTCTCAGCTGACAAACAGGCATTTATGTCATCCTGACTGTGAGTCCCCTCTACCACTCTGC 
ACTTGTGCCATGAAGGCCATTACATCTGATAAACTGTGGCAGCAAAGCAGAGAGGGCACAGCAACCCTGTGAGGGACTCTAATGGA 
AACCGATCCTCTCCATGTCCCCACCTCAGCTCCGGACCTGTCCACAGCACTTCAGAGCAGGTGGCTGTCTTAGTCCATTTGAGAAG 
TCATGGCAGACTGCTGTAGGCTCGCTGGCTTATAAACAACAGAAACTCAGTGTTCACAGTTCTGGAGGCCAGAATTCCAGTGCCAA 
40 AGCACCAGCAGATTTGTCATTGATGGGGGACTCACTGTTTATTCCTGATTCACAGGAGGTCCCTTCGCACTGTCCTCTCACAGAGT 

CCCAGGCAGCAAGCAGCTTTCTGACATAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATCTACGTTTATTCATGA 
GAGCTCCTCTTTATAGGTCCACCTCCAAATAGCCACACATTGGGGATTAAGCTTTAATATATGAATTTTACAGGGGAATGGAGGAA 
TATTCAATCTACAGCAGAAATTTTAACTTCCTGGTGTCAAAATATTGTTGCTACCCAAAGAAAGTTGTATTTTCAATATCTGTTGC 
TTTGAAAATTTTTTAGAAGTCAAAAAACACTAGTCATTTAAGAACAATTAAAGTGACCAATAATACCTGCATGCAGTTGGGGAATG 
45 AGAATAACACATGAGTTCTGTCCATGGCAAATGAATGAGATGTGGTTTCATAAACAGAATATTTGCACTCGAAACCAAGTGGGAGA 

AAAGTATCCAGAATACCAAGGAAGAAAACAATATCCATTAATCCCAAGCAAGACACAGCCAGAGCAAGATATTATTTGTGGATATT 
ttaaaaaccactgcaaatcaaagattatttttaaaaattgcatctatattcaatgtatattaatatttgattacccctaaatatta 
tttcactattatatataataatatttataaatatataaggcattatatatacaatattctcttattccataaataatacagtgcaa 
caattatttccactgttctactgcattaagcaatagaagtaatttagagtgatttaaatatataatgcataaaatatatagatgca 

5 0 CTATGCCATTGTATATAAGGGACTTGAACAACCAGGGGTTTGGGTATCTCTGTGACTTTCTGAAACCAATACCCTTCAAATTTCAA 

gtgccacgttgagttccctgtacttaaggaggtcagaagagaagggttagatccctgttcctggagctactggttgtgagtcaccg 

TGTGTGTGTATTGAGAACTGAACCCTGACCCTGTGCAAGAAGTGCCCTCAACAGGTGAGCCACCATCTCTCCAGCCTGCTTTCTAT 
GAGAAAGTTTGGACTCTGAGGACTTGCTGTCACACCGCACTTTCCCTTGTCTTTCTTTATTAATAACCATAATGCAAACATGTTGC 
55 TTTGAAAAACAGCTGGGAAAGCACACTTTGGAAGAATGTGCCTGGGGACATGGTCTGTGAGCATGGCGTCTGCTGCCAGCCAGCAT 

CCTGTACCTTGCTGTGGTCTGACTCTTCACAGGGGTTCCTTTATGTCATCGGGAGTGGGGGCTTGCTTCTAGAACTCAGGAGGTAG 
CAAAGAGGTGGAGTGTCTGCGGAGACCAGGAGCGAGGCTGTAGACTAGACAGGGGCAGGGGTGGAGTTCTGGTGAGCACAAAGGCT 
TCACTTTTATCCAAGAAGACTTTGTGATTTCTGAAAACATGCACCGAGCATTTATTTCATCACTAGAAGGCTACTGAAACGGATAC 
TGCACGCCTTTAGCCATAGACCCTCTAGAGGATTAGAAGAGGTCAGCTGATTAGAATACTACAAATCCCAGGTTCCCTGGGAGGAT 
60 GGCCACTTCTGAGAGGAAGTGGTTCAGCCAGGCAAACCCCCAGGGCTGCAGCCAATTGAGAAAGAAAATGAAGGGAAGTTTTTGAA 

AGAAATGCCGGGCTCATGTCTGGGGTCTGTCTCCCTCTCTCACTCCTACTTGGCCTCCTGTCTAATTGTTACAGCCTGTCTGAGCT 
GGCAAATTCCAAAGCACATAGTCAATTTACACGTAGCTTAAAAGCTCTAGAGGAAAACACATTTGCAGTGAGAACATTCACTTGCC 
TACAATTGCTAGGTTAACCTTCTGGGCTTTCACCCAGTTAACTCGTGTGTTTTCTTAGTTGGGAGAGAGAGAGAACTTGGGGAGAT 
TAAATGAGTGTGAATATAATCCCAGGGACCCTGCGTTCAAATTTTGACCCTTTCACGTAGTAGGCAAATTATCAATACCTACTGAC 
65 TAGGGTATCATCTCCTGCCAGTGATCCTGTCTATACACACACATCAAAGAAACGACCTGGAAGTCCATTGCAAAATGCTGCACAGG 

ATGTGTGTGTATAGACAGTGTCACCTGCTAGATTTCTCAGGGGACAATATTAAAACTGTAATAGCTAGGAGCCGCTCTGTCCAGGC 

TGTTTTTGTTTTTCAAATGAGTGAAAAGTAGGAGTAGATTGAGTTTTCCAGAGGGTATTTATATGTCTGCCATCGCCAGCCTCACT 
TTGCCGTGTGGGTGCTTGTCCTTCACTGGCTCTGTATGGTCACCTCAAGTCAGTAGAGCATGCAAGAAGCTTTAGGGCTGCAAATA 
70 AAAGAGAATGGCCTAACGTGAGGCTGAAAGGGAACTTTGTCAGAAGTATTGGCTAGATTGTTAAATTGGCTAAGAAATAGAAGTTG 

GCAGCTGCAATTCCCTGCCTTGATAAGCTTGTGCCCAACATTCTCACAGACCTACATTTCCTCCGAGGCTTCACGGGAGGTGGGCA 
TACCGCTCTCTTGTTTGCCACTGTGGTGACACTGGTTCGCAGCAACTGGTCACTTGTAAATGTGGAGTGAAGCAGAAGAAAGCGTC 
CACAGTCAGCAAGACTGAGTTGTGAATCCAGCTGTCCCTCCCTGAGTTATGAATTCTTGTCTCTGAGGTTCACTTCCTCATGGGTA 
AAGCTAGGACTGTTGTAGTATCATCCAGGGATATCAAAGAAGTAACGTAAGATCAGGTAATGAAGTGCTTGCTATCTGTTTTAAAA 
75 AAAAATACGGAACTTCAAAATATTATATGGATGTCTTAGTCGATTGATACTTCCTTTTTACATGGCTCTGGTCCCCCTGATATAAT 
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acagagttaaattaggagctgagaagatggctcaatggataaagtgcttgttgctcaaacattagaacccgcatcctaaccccaag 

CTCACACTTAGGAAGCCTAGCTTGATATCTGCATGAGTAACTGAGCTGAGTCAGGCAGGTCCCTGAAGTTCTCTGGCCAATCAGGG 
TGCTCCAAG CT CAGTGTAG AGATCTGG CCT CAAAAAAAAAAAAAAAAAAAAAAACTATACTGTAAGAG AGGAAGAG AGGAAAAC AT 
GACATCAACAGGGAGAGAGAGAGAGAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAATGCGCTACTT 
5 TATTGTACATAACTATTTTTAGATTTCAATCACTTGGGACAGGAGAGAGATGCTTGGTAGGTAAGAGACTTGTCAGGGTAAGAGGA 

cctgagttgaaatcttagttccatacacatctttaatcaacattgtgtggtaggaagtagagggagacaagagtttgtatccctgt 
gccttgccagttgtgagtctagttccaagttcaataaaagaccttgtctcaatggagtacgatgaagggcaatagaacagaacacc 
tgaaaccattctctagccctgaggatgtgtgcactagcctgcttctgcacatacaaggttgcatacaccacattcactccgatgca 
tacacagtcacacacacaaagacaaaaattataaagccttgagatcatcacaaacttacaaaacagctggaaaaatataagtgagc 
10 gtcttttcttgggctgtttgagaggagactcctgacaaatgctccattaactctggatacctgagtgtatatttctgtcaaacatc 

ggtcttctcctaaggagtccaccacaagtcagagaaccagaaaattaacctgcataggttacttccctgacactctctggcaccaa 
tcacttttctttctgcatggatatttttttccaactctgggaacttaaccaaccctgtcatatactgctctactctttattttaag 
gcaagacttcactaaattgcccagcctctccttaaactccctttgtagccaaagtaatccttatgatcctcctgcctcagtttcca 
tagtaatgcaaattagcagctttgtgccaccaagccagcccattatcatgtgttgtaggagaagaaagcaccacccagaatcattt 
15 ggaatgcccagacttcccctgactttcagaatcttgggaattttagaaccccttgggctggccacattgtagaataactcccaggg 

ttaggtgctcgggtgtgtgttcatggttagggctgccttccctgtgagcagcaatcatagaagtcctcccaggttcctcccctggc 
agcctatgtggaggtacatgccctcaatgtatctcgatatgagggggttcacttagatggatggttgtggaagagatgatgttttt 

CAGGTTCTTCTAAAAATTTACATTTTTCCTTTTGTAATTAGCArrTTGTGCAGTGTTCCTCATGGAATTATGGAAATATCCCCCAC 
TATTAAATTCTAGTGCATGTGTGTGTGTGTGTAAGTATAATAAGTGTTCCTAAAGGTACATCTCTAATTAGTCCTGCTTTCCAATT 
20 TTATTGAGAGACTTGAATTTGTTCTTCTCATTAGTTTGATGATGATTTTGGCCCAATAGGAAACCATTTAAGTGGGTTTCAACTTT 

AGCTTACGCATGCTAACTTCCTTACTTGTTCCTTCAAAAACACATTTAGGGCTCCAGTCCCTAATTCAGGGATTCCTGCATCATTT 
TAGTGAGAAATGATTTTTCAAAGCCAATATCTGTGTGCTAGGTGTGCCCATTGTTAGTGGTCTTATCTCTAAGATTTCCCAGAGGA 
TAGCACTAAGCATTATATGCATACATAATAATATGCATATACTATGTGTTTATATACATTTCCATATGTTCATGTATACACATTCA 

taagctaatatgtactcactccatattcatctcaatctatattgaaaatcctgagttcattcagatgtgtccatttccaaccaggg 
25 agcgcaggattcctctacttcttcctttccatattgtaatgaaaaccatgttttttgtttagacatacagagtatccttccttacc 

aggccctgccaaaaaccagtttttcctctctggactgtccgcacccacacgtgacaggctccttcccttgcttaggccaaccccat 
ggcccttcccttcacacagtgtatgccctcttcagttgttcaaacataacaccacatgccatcttccctctccacaaggacacagt 
ctccagcctgtggctgtactctgactcccatacacaacacactaccacagcttgccttgccctgctgagcactactgctcacatcg 
ggccaacccagtgccactgcacctacagcttcaggaggtgaagagattgtcgaggcgggatagatgtattaacctgtggcttttat 
3 0 ctgactctgtctacacgtacacatatgcacccatgcatgtgggtactttctgagctagaaaatattagaaatggggagaacaataa 

ttataaattggcacccttctaatgatcttatgttccattatgatattttttttctaaatgac 

MOUSE SEQUENCE - mRNA 

aaagtgaagtcacttcccaaaattagctgaaaaaaagtttcatccggttaactgtctctttttcgatccgctacaacaacaaacgt 

3 5 gcacaggggagcgagggcagggcgctcgcagggggcactcagagagggcccagggcgccaaagaggccgcgccgggctaatctgaa 

ggggctacgaggtcaggctgtaaccgggtcaatgtgtggaatattggggggctcggctgcagacttggccaaatggacgggactat 
taaggaggctctgtctgtggtgagtgacgatcagtccctttttgattcagcatacggagcggcagcccatctccccaaggcagata 
tgactgcttcggggagtcctgactacgggcagccccacaaaatcaaccccctgccaccgcagcaggagtggatcaaccagccagtg 
agagtcaatgtcaagcgggagtatgaccacatgaatggatccagggagtctccggtggactgcagtgtcagcaaatgtaacaagct 
40 ggtgggcggaggcgaagccaaccccatgaactataatagctacatggatgagaagaacggcccccctcctcccaacatgaccacca 

acgaacggagagtcattgtgcctgcagaccccacactgtggacacaggagcacgttcgacagtggctggagtgggctataaaggaa 
tacggattgatggagattgacacttccttcttccagaacatggatggcaaggaattgtgtaaaatgaacaaggaggacttcctccg 
agccacctccgcctacaacacagaagtgctgttgtcgcacctcagttacctcagggaaagttcactgctggcctataacacaacct 
cccatacagaccagtcctcacgactgaatgtcaaggaagacccttcttatgactctgtcaggagaggagcatggaacaataatatg 

4 5 aactctggcctcaacaaaagtcctctccttggaggatcacagaccatgggcaagaacactgagcagcggccccagccagatcctta 

tcagatcctggggccaaccagcagccgcctagcaaaccctgggagtgggcagatccagctgtggcagtttctcctggaactactgt 

ccgacagcgccaacgccagctgtatcacctgggaggggaccaacggggagttcaaaatgacggaccctgatgaggtggccaggcgc 

tggggagagcggaagagcaagcccaacatgaattatgacaagctgagccgggccctccgatactactatgacaaaaacattatgac 

caaagtgcatggcaaaaggtatgcctacaagtttgacttccatggcattgcccaggccctgcagccacatccaacagagacatcca 

5 0 tgtacaagtatccctctgatatctcctacatgccttcctaccatgcccatcaacagaaggtgaactttgtcccgtctcacccatcc 

tccatgcctgtcacctcctccagcttctttggagcagcatcacaatactggacctcccccactgctgggatctatccaaaccccag 

tgtcccccgccatcctaacacccacgtgccttcacacttaggcagctactactagaactaacaccagttggccttctggctgaagt 

tccagctctcactttactggatactctggactctaaaaggcacagtagccttgaagagataagaaaactggatgttctttcttttg 

gatagaacc 

55 

MOUSE SEQUENCE - CODING 

atggacgggactattaaggaggctctgtctgtggtgagtgacgatcagtccctttttgattcagcatacggagcggcagcccatct 
ccccaaggcagatatgactgcttcggggagtcctgactacgggcagccccacaaaatcaaccccctgccaccgcagcaggagtgga 
tcaaccagccagtgagagtcaatgtcaagcgggagtatgaccacatgaatggatccagggagtctccggtggactgcagtgtcagc 
60 aaatgtaacaagctggtgggcggaggcgaagccaaccccatgaactataatagctacatggatgagaagaacggcccccctcctcc 

caacatgaccaccaacgaacggagagtcattgtgcctgcagaccccacactgtggacacaggagcacgttcgacagtggctggagt 

GGG CT ATAAAG GAATACGG ATTGATGGAGATTG ACACTTCCTTCTT C CAG AACATGG ATGG C AAGG AATTGTGTAAAATGAACAAG 
GAGGACTTCCTCCGAGCCACCTCCGCCTACAACACAGAAGTGCTGTTGTCGCACCTCAGTTACCTCAGGGAAAGTTCACTGCTGGC 
CTATAACACAACCTCCCATACAGACCAGTCCTCACGACTGAATGTCAAGGAAGACCCTTCTTATGACTCTGTCAGGAGAGGAGCAT 
65 GGAACAATAATATGAACTCTGGCCTCAACAAAAGTCCTCTCCTTGGAGGATCACAGACCATGGGCAAGAACACTGAGCAGCGGCCC 

CAGCCAGATCCTTATCAGATCCTGGGGCCAACCAGCAGCCGCCTAGCAAACCCTGGGAGTGGGCAGATCCAGCTGTGGCAGTTTCT 
CCTGGAACTACTGTCCGACAGCGCCAACGCCAGCTGTATCACCTGGGAGGGGACCAACGGGGAGTTCAAAATGACGGACCCTGATG 
AGGTGGCCAGGCGCTGGGGAGAGCGGAAGAGCAAGCCCAACATGAATTATGACAAGCTGAGCCGGGCCCTCCGATACTACTATGAC 

aaaaacattatgaccaaagtgcatggcaaaaggtatgcctacaagtttgacttccatggcattgcccaggccctgcagccacatcc 
70 aacagagacatccatgtacaagtatccctctgatatctcctacatgccttcctaccatgcccatcaacagaaggtgaactttgtcc 

cgtctcacccatcctccatgcctgtcacctcctccagcttctttggagcagcatcacaatactggacctcccccactgctgggatc 
tatccaaaccccagtgtcccccgccatcctaacacccacgtgccttcacacttaggcagctactactag 

HUMAN SEQUENCE - GENOMIC 

tacagggtacagtcctgggaggacgcagagatcctcttctctgtgctcacttaggctatacccttcatttgtaaaacaccattaaa 
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TAAAGTACTTTCGTCTGCAAATAATTGCAATTGCATCTTCTAGGAATTCTTTCTCTGGGTCATCCACTGCTGAGCCCCCTCCCCAG 

gaagtggaattgtaagtgaaaggggaaaggcacttgggagggggaatgatgttcaacaagactccttgaaaagtcagccggggtcc 
aggcacggtggctcacacctgtaatcccagcactttgggaggccgaggcaggtgggtcacctgaggtcaggagtttgagaccagcc 
tgaccaacatggtgaaaccctgtctctactaattagatgggcgtggtggtgggcgcctgtaatcccagctactcaggaggctgagg 
5 caggagaattacttgaccctgggaggcagaggttgcggtaagctgagatcgcgcctctgcactccagcctgggcgacaagagtgaa 

actctgtctcaaaaaaaaaaagaaagaaagaaaagaaaagtcagccggacactctgaagctctgtggcagatttggctgtgtgcta 
cggcctaaaattggagacggcaaagtggaaacggtttaggggaggagtagaagctttgcagtcaggccagcagcatggagactcat 
gaggtgaggggccagaggcaagtagcaaacctctttaagcctcaattttcttttcaataatatgaggatcctaactcatattttaa 
aaggttaaatgaggtgatgatagtaaaagttccttggaaacttcaagtcatcaaataatacatgttctatttgatcgttctcattt 
10 aaaaatgtggtccttgtttggtttttgtctgttgtttattttgtttttgtcgtttggagataattccactatgtgtctatcagagg 

acttagactttaattctgagatcgattcccccctcactgtgtgaacctagaagggttatgctttgtgcctcagtttccccacctgg 
acagtcatggtgctgattcctgccagccagtgtcaataaccacagtgaaaggatactcagacagtcacctctacagcctttgaata 
tgggttttcggttgctgagtaaaatgctcggagacgttccggttactatggctacataagaaattaccccgaaacctagtggcata 
aaccaattattaggctcatgagttttgttatccttcactgaaggctcgttcactctcaagtctggaggttgacgctgtggttggct 
15 gtggcctcggttcctctcctgcgggcctctccatacggttgctcagcttgggctaatctgagcttcctcacagcatggtggcgatt 

tccacggactagaggcccaagagagaacaagaagcaggtggaagtcataatacctttatcactttgtcccggaagtcacgcaaggc 
catttcttgaggcaatcataaagttccatctgagttcaagggggaagaaaataagctctgccttttgatgggaagagagaggcaaa 
gataagaaatattctgatggtcattttgagaaaatgcgactgtgcctcatgcaaaggagttttcagttaatgcttgatgactgact 
aatgtttcccaccttcttccttatccaactttccataaaatttacctcctcttcccttttccctccctgccctttacgcagtggaa 
20 atgaggagcaagaaatgcgcacatgtagagaggagagagaagcaaaaggcttagccttgctaacagcggccacctgctcttggcac 

ttcagatgagacttggagtgaccccaacccaggctgatcacccccactgctgcagagcctgctggtttcccaaagcagagaacaca 
gagggctttgcacctaagtatcttgttcgcatttcatattctctccgactggcaagagaagggacttcgtgtcattatgcaaataa 
tgtaataaaaagccaaaactagcgtgctccctgtggtgaccctgggtaatggatatgccagagattagccttccagagccctgtac 
tgggagcggcggagtgggcccactgagcagggcagccacagggaacttggtctggttgcttttgacattcctttcaccagacacct 
25 ccagccaagctggtcagccccagacaactgtccttaggagattcagggcagaacagagggaaaggaatgggaaggacacaatggga 

cattggtgcttctcaggccccatgtcttgggtcattctgtgttagaaataaagctcagcctacgtataaggaagaacagagggaaa 
gggtctcccactcatgtccacttctggcatttttcctcctctaactccactggactcataactgtgaaatatttgttccttcccac 
acacaggataatggcagaaatttctgttatgtcttcccgagtgaaatggggagatactcaaaccaccctcttcttctttccttgcc 
cctctggaggcttttccatctcggccttagctagactgtttgaagatgcaatggtttgctcatcgttcatatcggccaggccactg 
30 tgcggccatgctctgatcacatcccatcactcaactcatgtgcacatgaaaagtaacatttgacttaatctaaggaaaacaaatgt 

tggaagacacatttgtaagtataacaagaaaagatgcatataggcacacatatgtgacaaattccaaaataagtgaaatttttaaa 
ttcgtgaatgcacagatgtacccacgccattcttctgatattcactgagtatgtggtgtacgaacaacagtataaataggtgctag 
ccacctaccattttcattatctcacaacagatgcctcctctcctcattcacagggctattcaggctatgtaacagagccttatcta 
tggcacctagaggcctggactcagaaaccagagacaggcagaggactgagcctgcaatggaatgacacccatggttttaaaggaag 
35 agtggacacgcagattagtgaaatcggctctgtactctaggagcccatgggatttgcatttcaggctctatcatcaccaaatctac 

ttattagtagtttaggcaactaatcttttaaacaatcaacattcggagaagtaggtatcgctctggctttatctgaactccctctt 

acactgtcttactctgttgcccaggatggatggtatgatcatggctcactgcagcctccacctcctgggctcaggtgatcctctca 

40 CGGAGTCTCGCTCTGTCGCCCAGGCTGAAGTGCAGTGGTGTGATCTCGGCTCACTGCAAGCTCTGCCTCCCGGGTTCACGCCATTC 

tcccacctcagcctcccaagtagctgggactacaggcacccgccaccacgcctggttaattttttgtatttttttagtagagacag 

ggtttcaccatgttagccaggatggtcttgatctcttgacctcgtgatccacccacctcagcctcccaaagtgctgggattacagg 

gctcaagcattccacccggttcagcctccaaaagtgctgggattatgggcatgagccattgtgcccagctttttaaacaatttttt 

tcctgggttcaatcgattctcctgcctcagcctcctgagtagctgggattataggcacccaccaccacacctggctgagttttgta 
tttttagtagaaacagggtttcattatgttggccaggctgttctcaacctcctggcctcagatgatcttcccgcctcagccttcca 
aaatgctgggattacaggcatgagccaccatgcctggccacatttttaagtatttactttgtcccaagaacttcaggtgcttgatt 
taggtactttactcatattatctcattttatctttatccagaattaccagatcaggtactgatattatccccaacctacagatgag 
50 gaaatgaagttcttggaaattgtactagatgcgtaatgagcagcagatgaagcttggatagaaactcaaatctctctgactcaaga 

tttatgctctaagttacaataaacaccggagttacacttaaagagcttatggtctaattgagaggacagaaaattcacaagaaaga 
acctgtgaagagtagtggttatgtgcttaggctgtagacctgaatttggatcccacatcacactaactttctgtgtgcctgagcaa 
gttatttcacttttctgaatttccattttctcatctgaaaaaatagaatacatccctcatagaattgccaggaggattaaattagg 

TTACTCATGTAAACAGTGTTTTGTATTTAATAAGTGCTGTGATTATTACCACTTTTATCTGTTTTCrGTAACGACGACAGAGGGTG 
55 TATTATATCATGTACTAAAGGCACCTTGCCCAAACTGGAGGAGAAAAAGTATCCCACCGGTTCAAGTGCATTACTGGTAGCAGGCC 

CCAGCTGGATCCAGGACCAGGAGGGGGTCGTGGAAAGCAAGCATTTCTATCGGCAAATGTGAGTGATCTGCTGTAGCTCAGATGCC 
ACCCCAAGCAGCTTGCCTTGCCAGAGGTCTCTGGTAAAGGGGCATCATTGGGTACAAATGTGCTGGGGCACTTCCCTGCCTGGAAC 

aagggaccctatgccaccctctggatctaggactcagtggctctggacccacagacccagcctttccagcattctgcaaaggaaag 
tgcttctcagaagccaatgactaagccagcccaggggttccttttacagagacaattgttgggtcaagaaggaaccccagagctga 
60 gccccacatagggctaggagcccacgcctcctgtctttctcacttggaagtcaattttacatagcatggtctaaagcctcatggac 

CCC ACAAG T CTTTT AAATAAT AACT AACTTCTCTTCCCTTG AAT AAAAT AAT C AGCAACAAT AGG AGAAG CAAAGTCATGAG AAAC 

ggaaggaatgtagtccctctgaggatggctggtgaatttgcatgctggtgttcttcctacacccagcctatcacctcagttaagta 

CTT ATTG ATG ATTT ATC CGTGG AAAGTTCTTGAACG C TAGCAACATGCTCATTT CTGTAAAG AGCTTG AAGT ACAAGGAAG AGTTT 
TAAGTTTAAACTTTAAAAAGTTTTAAGAGTTTAAGTAAAGAGCTTTATAAGACACACATGAAGTAGCAACAGCTCCTCATGTGTAA 
65 CAAGCTGCAAATAAGTGAAATTTCTGCCAGCTCAGCAGCTCCTCGCCTGCAGACAGCAGCAGCCACATCAAGTTGCCCAGACTCAT 

TCCTCTTGTTTGCCTCCTCCGTCCCTACTCTGGTCTTCCCAGAGCAATTTGGAGAGGGCTCCCTACTACCAGTGGCATCATAAAAA 

tgacagtgtacttgccaagggcatggtcttggggtgctcctaaagctgttgaactgcaaaaaggggtgccgtttatttgcagaagc 

CACAAGAATGCTCTCCTCCCCAACTCTGCTCTTTCACTTGGGTCTCAAATCAGCTTGTCTGGGGCCTTATCTCCCCAAATCTTTTA 
TTCCACTTAGGGGCCCTCACCTCCCTTCCCTTGCCCATATTGGCTTTTCAAATTCAGCCCAGTGAGCCAGACAGGGAACTCTTCTC 
70 CTTCGTCTTCTCTCTCTTCACAGCCCCCATGATCTATCTCTTCTTTTCTCTACATTGTAATGGAAAAAAAGCTTTTTGTCTAGCCA 

TGATTGCAAATAGAAGGGGGATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCACATATGCATACCCAAAGCAGTAT 
TCT CACGAG CTGTTAACAGCTC AAAGGAGT CAT AGG TCATCAT C AGAAAGGTTTCATGGAAAC AGG AAGCT CTCAGG AAGATCT C A 
CTTACCTTACACAATGGCAAAGATAATTGTGCATCAGGGTGAAAGAGTAAAGAAAGGTTACTTGCAGCAAAAGGAACCACAAAATT 
AAGGCACAGAAGCATACCTGAGTAGGGCTTGTCTAGTGGAGCAGTGAGAATAGTTAGAATTGGACACAAGTTGCAGCAAGAGGAAG 

75 ttgtgcaatgtaagtgtggcaggtgggacaaagatgacctttggaagacaagtggctgagaagagatttgctgtggtccacctcta 
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GGGAGCTCTCTGAGGTTTTTGAGCAGATTGTGGCAGGATGACAGCAGTATTCACAACTTGCAAGGGAGCTGGATCCAGCCAGGGAG 

CGCACAAGGTGTACTGAATGAGGGAAGAGCATGTCAGTGGGTCGTCAGGGAGGGAAGAGTCTCAGAGAGAAATGCCCAGACTGGAC 

AGAAGTGTGAGGCATTCCCGGTGAACCGGGACGCTCTCCTCCTACAATGTTGCCACTTGATTGGAGTTTCCTTGATTGTGAACTAC 

attcttaaggaaacttctattccaaaatgagttcaaactggttttgtgccctttctacacctacactctatctcatcacttgtttt 
5 tttctagctgtgtaccactcacttccttaagaagtctctcctgggtctgcctccagaaccgctggctttgtgttctctgtgtattc 

tctttgctgtgagtcttgattttgccgtctgcatgtccccttggtcaggacaatcctgtgttccctgttgcctggtccaccctcct 
taggataatgatgggaggaactttttgcccatctatggagcatcactgtgcccagccctgcctcccgggcttctttgcctctgata 
ttctgtcatcttctcccccaacctagaagagggaagggaaagaaattattttactggaaactccaaggttcatgaatgataaacta 
agaacgtaagccattctctacagcagaagatgctacctgattcctgaaatgtcatctgtttttgtagcaggactgtggtacatgtt 
10 cttcactcttatcaccaaaagacacttaggggtcataggtggtaatgtgtcctctgcttccagtgcggagctcaaggaatttcatg 

gagtcagggacagctgtctgaaaggttgcaatgtcacccttttcagctcagaaccataattccttgagcccagataacagttcaaa 
atttaggatatgaagccaaagctgaactctagctgaaatcaagagtggatataataaccaagaaacaaatggttctgacaagcaca 
gctttactctgagcatgactcaagggcatctggtagaaaatgaagaaggatcccagcagatgttagggctagggagatcccctcgg 
ttgggggatgtaagtgttttaatattgtgtgggcaactctgctttgaatgtatgtctggaggcacctacaccatccaaagccttct 

15 GGTGCAAAAGCAGGACTCCTAGAGTATATrCCAGTATTTTTTCCCTGATCCCAGCTGAAAACAGCCATAGAAGAGCCTCCCTTTTT 

gaattatggctgtctgtccgctggggtggagaatggccctgggagacaagagacagcccatggagcaggttgtaattctacaggca 

tatgaagagcattcattctgaagaagacattcaattcaggaatgtgaattacacaaggaaggtagacaaatcccagctttaacaag 

tgctgttcacctatcactacattttcaagtaaaggtggtgtatccatttgctagggtttccataacaacataccagggctgagtgg 

CTTAAGCAAAAG AAATTT ATTTG CT C AG AG TTCTGG AG ACTGG AAGTCCAAGATCAGGG TGCCAGCAGGGTTGGTTTTCCTCAGAG 
20 GCCTCTCTCCTTGGCTTGCCAATGACTGCTGTGTCCTCACATGGCAGCCCCTCTGTGCACACACTCCCCTGGGGGCTCTCTGTGTG 

TCCAAATTCCCTCTTCTTATAAGAACACCAGTCATATTGGATTAGAACCCACCCTATCAGCCTCATTTCACCTTACCTCCTTAAAG 
GTCCTATCTCCAAATACAATC AC ATT CTGAGTACTGCGGGTAAGGG CTT CAGCATATGAATTTTGTG AGGACACAAGG CAGCC CCT 
AACAGGTGGCCTAAGAGAATCTTTGTTTGAATGCTAATAATCATGATACCTAACATGTTCTGAGTGTGACTCACTATGTGCCAGAG 
ACTTCTAAGTACTTTGCATGTATTATCACAACTATTATCACAATTATAGATTATATAAtTATTGATTATATAGATTATAGATCAAT 
25 TATAGATGACTACCATCTTCTCTGAAGACTTACTTTGGTGTAATTATGTGACTGTAGTGAACACTATGCCCTGGTCCCTGACCTTG 

GATGCCTGTGATTCGATGAGACATGGAATAATGGGAGACTCTTACCCTCATGTTTTGATTGGTAGCAGATCTCCGGAATGTGCAAA 
GTTTTTTAGTTGTCGTTGTTGTTGTTGTTTCGAGACTGTCGCCCAGGCTGAATGCAATGGCACGATCACGGCTCACTGCAGCCTCT 
ACTTCCGGGGCTCAAGTGATCCTCCCACCTCAGCCTCCCAAGTAGCTGGGCACATGCCACCATATCTAGCTAATTTTTTCTTTCTT 
TCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCTCTTTCTGTTTTTGTAGAAACACAGTTTTG 
30 CCACATTGCCCAGGCTAGTTTAGAACTCCTGGACTCAATAGATTCTCCCACCTCAGGCTCCCAAAATGCTGGGATTACAGGCATGA 

GCCACCATGCCTGGCCAAGGCTTCTTTTCTTAATCCATGATCTCCCAAAGTCACACCCAAGTCAGTGATGGGATAATATGAGTGGG 
AGGACCCAACAACCTCTTTTGGAGGGTCTTGCCCTGACTGGCACTTCACGTGTCTGAGGTTCCTCTTTCGTCCTTTGGCTGGCTGA 
GTCATCAACATTGAGATCTACAGGATGCACCAGCACCTCCTAGAGGGCCCTCAGCAAACCACTGAGCATTTCTTACAAGCTACACC 
CCCACACCAGATCTTCTCATTTAATCCACCTATCGACTCTGTGCTAAAACTATTTTTATCCCTGTTACAAATAAGGAAACTGAAAT 
35 TGGCCTGGCCACAGCCATGGGCACCACCCTTCCCTTGTGTGACCTTGAGCAGCACACCTAGCCTCTCTGGGTGGATCTCACTGGCC 

TTGCCTGGAAAATAAATGCTGGATCTCATCTCCCCTTCATTGCTGATGACTCCACTCAGCTCGTAAGAGGCATTTCTGCTTATGCC 
TGGAAAAATCTAGCATTCACACACCACCACAATACTATATTCCATGCCAAGTCACCACTATTCTTGGCCTCCCTATCCCCACCCTC 
CTTTTTGGGGGTCCCAGACTACAGAACCAATAAACAAACCCACTTTCATGATTCCTCCATCCCCACTCCACTGCCCAAAGTCCCTC 
CTCACCCAGGTAACCTGCAAACACCCATCTGGTTTGCATAAGGGCAAACCTGCCCCCTGGAGTGTGAGTCAAACAGGAACTTCCAG 
40 ACAAGCTGTCCTGGGGCAGCCCTGGGCCACCTTGCCAGCTCAAAGCAAGAGTGTCACTTGCTTGGGTGAAGAGTGACACTGGGCTT 

TCTGTCTCTTCTCTGGCCCTGCAGGAGGCTCTGTCGGTGGTGAGCGACGACCAGTCCCTCTTTGACTCAGCGTACGGAGCGGCAGC 
CCATCTCCCCAAGGCCGACATGACTGCCTCGGGGAGTCCTGACTACGGGCAGCCCCACAAGATCAACCCCCTCCCACCACAGCAGG 
AGTGGATCAATCAGCCAGTGAGGGTCAACGTCAAGCGGGAGTATGACCACATGAATGGATCCAGGTAAGCTCACCAGGCCTGTGCA 
GGATTGGGGGAAGGCACAAAGTCGCCAGATCTGCAGCAAGTGGCTTCTGGCACTTAAGGTTTTTGCAGCAGATGGGGCTCTAGAGC 
45 TGGGCCAGGAAGCCTGTGTCAGTCCCTAGAGAGCTAAGGCAGAGAGGGCCACAGACTGATGATGGGGTGGAGTAGGGCTAGGAAGC 

CCCCCTGGCTCTCTGGGGCCCACGAAGCCCTCAGAGGCCAGGTAGGAGTCAGGCCCCAAGCGCCTATGCAGACACTCGTGGAACAC 
TTATTTCTTGTTAATCCCAGGCCCAGGTCCAGTCCTGTTGGGGACAGCTTAGCAATAAGCTACTCTTCCCTGTCCTGTTGAAGATA 
CTTAACCCCTCTGGGCAGGTCTCAGCAGAGCAAAGGTGACCAAACCATTCTTTAGTAAGAGTGGAGAAGGGATGAGGAAGGTGTCT 
ACCTTCCTGTGGGGGCTCACTGTGTCTGGGAGGGGGCAGGCACCTGGAAGGCGTGCATGAAGTGGGTACAATACTGGGTCAGTTCG 
50 GGCTTTGCTTGTAGAAATGGAGACAGGAGGGTCCAGGGAGAGAAAATCACAGGGTCATGGAAGAGGACAGTGGACAGGCGGCCTCA 

GTTTTGCGTCCTGCCTCTGCCCCTTGGGCAAGTCATCGAAACCCCTCAGAGCACCAGCTTTCTCCCTTCTCAAACAGGACTGGGAT 
ATTCACTTCCTTATGGTCCTTACTCTAGCGTTACTCTGATGCCTCAGGGAAAGGACCTGGGATGGTGCCTGAGACGCGTTAGGAAA 

gtgctctatagtgacagtgattgttatgagcaaagacttgaaagacagagaacatcagtcttattcacaaaatatcagataatcta 
ctgggccaaaggcacaaagagatgaaaataaaaagcaacagagggccctgaatggcaggctgaaaacatgtgccatttattccaca 
55 gccagaggctgactttgagcaccgatgtgacatttaacccagaggctgactttgagcacagacgtgacatttaacctcatcagagc 

agtgacttaagactagcgagctgacagtccttgcgcacagacggtaggatgggagagtcagaaagacaagtgaagaagttagtaaa 
atatcccagataggaaataatgaagttctgaactaagtgatgatagtgattttggaaagtgaaaaggacagatacataagggcgat 
agcaaagagatgattaacagggcttaggtgagtaaagtgtgaatgaagggggtgcatgacaggaaagaatcaaaggcgactaaagc 
ctgcacattttaaaggctggtgctgtgagcagccgcagaaaggtggcacaggaaatgctttaggatgggatgtcagtgttctcttt 
6 0 gagattccttgtgagcaatgggtagaacatccagataaaaatgtctactaggctttgggaactgaagctcagataatctttcaggc 

ctggaatttacgtttgggcatcatctctaaggagtctgaactgtgaaagtggatgaggtcaccgaggaaactagtctagattgaag 
agagagaagggaatgagcatggttgggagggagaactcctccagagcagctcatggcctcagacctgcctgtgggaactcccaggc 
ctaccacatttcaaccctactaaccaaaaccagtgactgggatctcagccacctttccagatcccaggatttcaggaaggctcaga 
ggttctgagcctgcagcccctcagatgaatctctctccagatgtaattctgatggtgccggagctcctaacagtcgaaggacatgg 
65 tgtgttgaacgttttcccatattatcttaccacttgttcctcaccactatactaagaagtagttactgtaacttcactgttacaca 

ggaaggcaagcagggctttcaggggacagtgctttgtctaaggatttaaaggaggcaaagttggagcccgaacccaggcgtttggt 
tccagccccacgtgccatctgttaggcacctttctgctccctctgcttgtgtgtcatgcttttgcaccaccacctcattcctgcca 
atgcccacctggtgaggaggcctattctacgatgcctcctaaatggggcccttctccaaggagctcccaatgcttgttgaagatcc 

70 tacagtcttggctcactacaacctctgcctcccaggttcaagcaattctcttgcctcagcctcctgagtatctgggattacaagca 

catggcaccacacctggcaagtttttgtatttttagtagagacggggttttactatgttggcccggctggtcttcaactcctgacc 
tcatgatccgcctgcctcggcctcccaaagtgctgggattacaggcgtgagccaccgcacccagctttgttggagattctctggcc 
tgttgtaacctgaatctgcctactccttacctccactgcccctgcctggtgcaagccagcagcacctctcctaggcttctgcgggg 
gcatcctgctctccccacttcctcctgccttcctgaagtctattctccggacagcaagcagccagagccatgctttcctcgtttgt 
75 aatcctcttgctcaaaactcttcaatggcttatgacaaaatgcaaagcccttagtgtggccccaccatccctctgacatcctctct 
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ArrrrrCCCTCCCTCCCACTTCTTCCCTCCGCGCCAGCCrCATAAGACTCTAGCTGCTGCTCCTAGACCCCCAGGCACCCTCGTGC 

CTCAGLTCTCTTCCCCTGAGCTCCTTCArTCTGGAACATTCCTACTCCATCTAGTCATATGACTCTCTCCCTCACGAGTTTTGGG 

TTTCTCTACCTGAACCTCACCTTTTCAGAGGCCTCCCCTGGCCACCTGATCGAAACCAGCGCCTCCTCACTCTTTACCCTGCTTAG 

Ir^CTCTGTCCTAGTTCTTATCACCTCCCTCACTGACACGTGGGCAGGGCCTGAAACGGTAGGTGCTCAATAAATTGTCGTCAAAT 

AaIt^CTGAGAACACATGGCTGAGCAGACTCAAAAGAGAAGGTGCTTGTTTAAAGTTAGGACGCAGATCCAGGTCTGCTGACTCA 

GrcCCTTCAATGCTGAGCCTGAGTTGATGCATGGGCTTCTGAGTTCCATCTTCATGCTCAATGGAGACCCATGGGTATTTGTGTCT 

ctggtgggaaggSgtatcctgctcaccactccctcccctgctctcagagaatcctcaagcacttcaggatactgatcctgtgcaa 

agagggtcccccaaggaaattgatttttcagaacccacttgccagctcatacctggctccagtcacaccaaaagccagctggagag 

ggcctgtgtgaatattccagtgaacagacaggatatttacctggctttggctacacagagcagcaacctctgcttttgagttgctt 

gtcttgacccatacStcagcgggtaacaaagtaggttcagaaagactgatatcttctcacccaccctgggcaagcagagacaatc 

ctgtggactctSgagccaagcagcttaggcacagctatcgccagcaccccacaaatattccctaagggctcacatgtaagctgga 

ctagtggctagSggaagcaaggagttttagaaaaatgtcattgcttacagtggaaccatgtcagaccctatcatttaattatgcc 

^g^^S^atgaaatIaatgccaggctctttaaatctctcatcctgaacactgtgcttctcctatcctctgagtattat 

^^IcaS^^t^cacatgatttgattgtttgcagtggtctaattcgccataacacaaaaagataggagaggatgt 

tatI^gattctSacttcagatgagaaaaccaaggcagggtataaaatttgagactgcttggctcatgggctagacctgtgctgt 

rRTrcCACTGGACTCCGGTCTGGGCAACAAAAGTGAAACACCATCTCAAAAAAAAAAAAAATTATGTAGTTCGCACATGTGGTTCC 

CATTCTACTTCTATTGGACAGTGCTGGGCCATGGTGGTCTGGACTGTTCTGTGATTCACAGTGCATTTTTTCTGCATTCCTTGACA 

^iT^rmCTGAGTTATGTCTTCATGCTCACTGGAGACCCATTGGCATTTGTGTCTCTGGTGGGAAGGAGGTGTGCGGTGCACC 

TGAAGCTACCATGCCCACTTGCTTTTCACCCCAGTAGCAAACCCTCTGGCCCAGGGGCAAAGGGTCAAGTGCAGAGACTGAGGTCT 

GAGGATCTCAGAGACAGAGTGGCTTGCCCATGTTGAGGGAGTTTTGTGCTCTCTTTCTTCATATCTTCCTGTTGTGGTTGACTCTG 

_„. rr( ~ r( - ( - ;rT T GC 'rrTTGAAACAGCATGGCCCATAGGTTCTGTGTCGCATGTAGACTTCAGCAACTTGATCCAAACTGTGGTCTGC 

AAATAACTCTCAGCTGCATCCTGTCTCAACCACAGGGATAGGGGAAAACATCCCATGAAGAAAAGAATATCAGGTTATAGAGGGAA 

RTrCAAGACTTGCCTTGTGAGCCTGGTATTCAGGACCAGAGTTCAGAGCTAACCTTCCTTGAAATTCCCTGGCCTGGCCCCCAGGG 

TCTGGATGCCCTGGACACCTAGGGACTCACATTCCACACAGAGAAGGATCAGCTCCTGTTCCCTGGAACTTGTGCCTCTCTGG 

O^CGCCCCtSctaScTCTTGTGTTCTCAACCTTGCAGTATGAGACATGTCACACATAACCTGGGTGGGGAGGATACACAGGAT 

rCTGGAAAAGTTAGCAGCATCTACTGTGTATGGGGATGAAAACAGCTAGTGGATTAGGGCGGTGGCTTTATCATAAGTGATGCTTT 

CTTTTCT rQQAATiTGCTTTTAAGTTATTGCATCTCCTTTTCAAAAACAAAAAAGTCACATCTATGTCCTACAGACTTCCTAAA 

GGCAATACAGATTGTTTAATTTTTGCACAGGGTGCATACTACGCAGGAGTTACACGCCGCGGGTCCTAATGCAGCCATGTGACTTA 

nGCAGCCCGCGAGGCCTCACTTTGGCCACGTGAACATCAGGTATCCTTTGACAGTGAGCCTGGGCTCAGATGTGCGGGTCTGATG 

Stacc^g^gSgcSLgttgactaggaaggtagagaagatctttgtacagcctaaagaggtaat^caggagaagtc 

tttgaaatctcccttcatccaaacacccaagatcttacaccttgttttaaatggcctaacacattgcaaagctttttttggaaacc 

agtagcaatgttcacagaacacacacaaacagaactcgaggagtcaagagctatgtccagtggtggaaatgaaggacaagggctac 

rr _. CC CTCGGCAGCTCTGCTGTGGCCTCTGTCGCCCTGAGATGGAGATGTGCTGAGTTATTACACCCTTGGGGCCACCGLCACCT 
CCCTGCTCTATTGTGGCAGCCCCAGGCTCTCTTGTCACCTGTCCCAGTGCTATCAGCTGCCAGTGGGCCCCAGCCCCATGCTAGCT 

, « f-T-p r J, nnTCTXAATACAAATTAGCAGCAGTGCAGGCAAGCTGAATGGCAAAACCTCGTCCCGCACTCCCCCTCCCTCTTGTT 

TTCATCAAGCCTTCTTCACAGGCGCCAGCTGCCTCATTAAAGAGCAGCCTTTTATGCTGGGCTTCACCTGTACCCACCCTGAGCG 

cagccgtggagccccatggccgcacgcagggcttgcgctggctggaggaggcacggtgcttgggagctgcaagaatggagggagga 

ctggcaggcgagcgggcgaggtatggctttccttctttctctccctgagcagtgggaggagggccagctgggcaagtgtggg 

/-i ^ rii r r r rrTrTCCCTAAGGACACCCGCCTG CAGGTCCTAGTGC AG AAG CCTGGGAC CGAGGACAGGGCCZATTTTCC 

CAGGATGGTGCCAGCCCT CT GTCCAGCTG GAGAGCAGGTGTGTGCACAGGGCCGGGGGAGGG 

AGA ^^^^rr^^GG^CTGGGAG^CTATGSTSGTGAATGAGGAGGrrCTGCTCAGGGAATGAGTGGCAGCGGCC 

agagagga^aggg^gcg^ctgggagaacttctatggGccttc^ctaggtgcccatggctcctctccttacaaggtcacgtg 

accc ^p^ A ^p^tctttottcagcttttcacatttattttcctccaaccctggcacctgggaccagccctgccacctg 

AG ^p,«P, r ,-_ /WIi rTrTrrcCTCCTGTCCCACCATCCTGCCCCCTGCTGTAGTTCTCCTTTCCGAGAGACCCCTGCCCATACCCTA 

tgccctct^ctgggggtcctccaagggaagagcgtgcagtgtggagcccacctctcccacagaggccgcctgccaatgaaaac 

_________ ^^ CTG ^ GCAC ^^ GACTG ^ TCACAACTGACAAGGATGCAGG (3 A AA 

pII^PPptrlrCATGTGCGTGAGTGTGTGTGTATGCGCGCGTGTGTGTAATGTGTATGCGTGTGTGTGCACTGTGTTTGCATGTGT 

ssssssssssss^^ 

Tr RAnTATGTGTGTTCCATGTTGGAATGTGTACAGTGCGTGTCTGTGCATGTGTGTTGAAGTGTGTCCATGCATGGGAGrAAGCAT 

^^p^PParrrrTTCTCTGTTGAAGTATGTGCATGCATGTGGGTAAAGTATTGTGCACATGTGTTCTGTGTTGGAGTGTGTGTGC 

ACATGTGCATGCATGTGTGTGAGTGTGTGCCTGCAGTTAGCCCCAGGGCGGGTGAGGGGACCCAGTGCACTCGGGCCAGAGCTCAG 

^Imtgcaggcaccagggtctgactgggactgcttcatctcaggccaggtccttccgcagcagaagccaaagggccaaacgctg 

I^IIpIp^^ttccctctgtaagacatcaggaaaaaattaccgtctgacttctaatatctcagtggagcatttatctccca 

rrTRTrATAAGTGATCTTCAATATTTTTTTCCTTTCAGATTAAGAAACAAATTCATTTAATTTTCTTTATTGAATGTGCTCAGGCC 

t^ccgccctgcctgS^IggIIgccctgggctgatctcccttctcctgggttagtgactgccgtccctgcttgtgggatggg 

3ppf TrrcTATCTGGTACGG CCCTGCTCCTCAAGGCCTCGCTGTGGTCCGTTCCTGCGCCTGGCAGGGGATGGAGGACAGTGGCCA 

ggcctttggaacgtccggagaggttSgcggcctagagttggaaggctgtaatctgaaccttatctgaactccttggtctgaaggc 

„TTTGGAGCTCTTGAGAGAACTGGCTGTCTCCCAGGCTGCCAGAACCGATGCTTCCTGCTCAGTATAATGGCGGCTACAGCTT 

TCCTT ggccttcccatcgtctcctttggtcctgctgctgctggagtggctgagcagcgggcactgggtgtgacagggtggcacct 
rrrrraRrTATGCTGGAGGTGCGTGATGCTGGGCTGGAGGGCATGCAGAGTGTGTTTGCCAGCCAGCTTCAGGGCGCCAGGTGGCC 
ArrrGTGGGACTTCACCCCTCCAGACAGCTGCCCATCACCAGTGCTGCAAAATACCAGGTGCTGATCAAGTTCTGTAGTTCTAGGC 
^Rr^GGATGlrCTGCTTTCTCTCTTGTGAATGTCCATACTGCTTCCACAGTGAGCTTGGGGCCAGGGATGCAAAATGCCACAGG 
r'rrACCACCTCTCCATCAGGTGGAAGTTCCTGGACTCCATTCCTTCTCCAAGTAGCAACCAGCTCTTTTGCATGTGTGCTTGATAG 
rr a^rrTTSScAGAAGACCTGAGTCCTGTTTCCACCTTGACTAGCTGTGTGACTGAGCCAGGCAGCCCCTGTCTCGATTTCATT 

AACCATGAAAAGGAGATAGTAACCCTTGCTGTGCCTATCCTGGGGGCTTATTGGGAAATTCAAATACAACAGTGCATAAGAAATGC 
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ATTAAACTTATATATGTGCAATAGAAATAACTCACTGAGAAAGCATTTGCTGCTCACCTCCTGTAAGAATACTAGGGTTAAACAAA 

gaaagtgatgactatcctctcaagaactcagcagtcagggggcgcaggccaagctgagaatcagacagtgtgacaagtccttataa 

CCAAGGCGGGCACCAAGTGCTGGGGGACTGTGGGGAAGGCGTGTCTGGGAGCATGGACTAGGTTGCCTGGCAGTGAGGCTAAAAAT 
GTAAGCTGCAGTCAGACAGGGAGGGCTGCGATGCCACACAAAGAAGCTCAGACCTTGGTCTGAGGGCACTGAGGCGCTGCCAGCAG 
5 TTrTTACGTACTGTAATTATAGGATTGGGCTGGGATTTGAAGAAAACTCTGGTGGCAGCATGGAGGATAGAAAGAGGGCATCATCA 

TCATCATGACACCAAGTGTGGCCGGGCAATGGCTCCATGCTCATCATCGGAGCCCTGGGCTCATGATTCAGAGGCTGAGGCAAGCT 
GCCCTGTCAGTGCTGACCGCCTCTGGGCTTTGTCTCTTCTCACTTTAGGGAGTCTCCGGTGGACTGCAGCGTTAGCAAATGCAGCA 
AGCTGGTGGGCGGAGGCGAGTCCAACCCCATGAACTACAACAGCTATATGGACGAGAAGAATGGCCCCCCTCCTCCCAACATGACC 

accaacgagaggagagtcatcgtccccgcaggtaattcgagaaccaggctgcctgggcgccattcacttccccactctctgggggg 
10 cagggagcatctaaacctttatctgatactctattccctgtggaattgcaaaatggagaaagctgcacgccagccgggagtggtgg 

ctcgcgcctgtaatcccagcactttgagaggccaagacgggtgaatcacttgtcaggagttcaagaccagcctagccaacgtggtg 

AAAC CTCAT CTCTACT AAAAAAAAAAAAAATACAAAAATT AGC CAGGTG TGGTAGTGG ACGCTT ATATTC CCAGC TACTCAGGGGG 
CTGAAGCAGGAGACTCGCTTTAACCGGGAAGGCGGAGGTTGCAGGGAGCCAAGATCACACCACTGCACTCCAGCCTGGGTGATGGA 
ATGAGACTCTGTCTCAAAAAAAAAAAAAAAAAAAAAGCTGCACATTTTACCTGACTTCCTAGCTGCCCTTTAAGGCAGTATCCCAG 
15 ATGTCACCTGATGTGTGGGTGCTAGAAGCCCCACCCTTAAACAGACCACATCACAGACTCTACATCAATGGCCTGGTCCTCAAGGA 

CGGGCTGCTCAGAGAGCAGAGGCAAGGCCGCCTCCACCCAAAAGGAATCCCGTGAGCTCTGGATGTGGGCATCCCTGCCTGTGAGG 
AGGAGGTCAGCTGCAGAGGCCAGTCCTTCCCTCCAGGCTCGTACTTCCCGGCATCTACCAGGTTCCACCTTTCCAAAATTACAGCC 
AGCTCTTTCAGTTTTAAAATAGAAAGAACTATATTTAACTAATGGAGTGCCTTAACATGTGTGCCACAAGTTATGTCATTAGGTAA 
AAATAGCCTCTTTTTCCTAGGTGTTGGTGCTGTTGGTCCCAGAAAATAAAATCATCGTTCAGTCCTTCAGTCCATTGGCTGGACAC 
20 TCCACCCCAGCTAGCACCAGCAAGCTCAGCTGCCTGCACAAGAAGGGTGTTTACAAACTGCCACGTGTAGAACTGGTGCCAGGTAG 

AAGGGGCAAGGATGTCCAAATCTTAAGCAAAGTGATTACAGGGCAGGGATTAAACCTGATCTTACCAAAATAACTTTACCAGAGAG 
GCAAAACTCCTTCCATTTGTAAAAGCATAAATGTAGTTGCCTCTGAAGTCAAAAGGTTAGACATCTCTTTGAGGCAGTCCGAAGGC 
ATCTGCTTGTAGGTCTAAAGGCAGAAATGTTAAGGGCTGCCTCCTGCCTTGGCCCGTGGTGTTTGTTTTCCCTGGGAAGCTGCATC 
TCACCATATCCCTGGATTACAGCTGCCTCCCTGTGCTCTGGGCCAAATTCAAGAAGGTGTGAGCAAGAGTGAGGCAGCAGACGGGT 
25 GGGGCTTGTAGAAATTTCTCTGTACCCTTTAGGACTTAGAAATGACTCCTAAAGCAATTCTAAGTTTGCTCTTCCACAAGCATCTG 

ACCTAACAAAGGAAGAGGAAGAATCACTTCCATTTATTGAGTGCTTTCTAGGTGCCAGGCACCACGTAAATTGCTTTATCTCCATG 
GCATTACTTAAAACACCTGTCACAGGAGACCAGCTAGTAATGTTTAGCCCAGGTGTATCGTCTCCCTCCTCACTGAAAGCAGACAA 
TGAAACTGTATTAGAACTGACAGGTGGGAATCTCTTTGTACAGCCCAAAGCAAAGCTGAGCCTCACTGGGTCTTCACTCAAATGGT 
TTCAAACTCCCCTGCTTCAGTCAAACAGCTCCCAGCCrGGGAGGGAAAGCTTGCGGGACTGAAGGGTTTGGGGATCTGAGATTGTC 
30 TTTGAACCAACCTTTGGCACCATCTCATTTTGGTCGTCATTTTGGGGAAGGAATCTTGGAAATGGGCAGAAGTGGCCAGACTGCTA 

TGTCGACCCTCCAAACTTTCTTTGATCAGTGTTGAAATGCTTTCAAAAGGAATAGCAAAACATCAGGCTTGGCTGAGCCAAGTTAC 
CTATAGCGCTGGTGGTGAAAATAAAACAAATTCATGTCAAATGATTTTCAAAGCACTTTCAGGCTATGGATTTACTTCATTATTTT 
AGCTCCGGCTAGATCTTTTAGGTCCTCACACATTTTGGCTTCCTCCAGGCCAGGCTGTGGATATGAGGGGAAGTCTCATTTGGGCA 
AGTCCACAAATCAAGGCAATAAAATATTAGTGGAATAACCGATTGAATTTATGATGGGATTTAAAGACAAGTATAAATGTGGGCCC 
35 TAGTTAAT CACT AGCTC CATGTTCAG ATGGGAAGAAACT AGGACT AAAT C ATCCAG GAAATGC ATTTGGAAGAGTT TAGCATGAT C 

CAGAGTTGAAGATTTATAATTCATTGTGCTGTAGAGGGAGAGTAATAATATTGTTGCAGAGCCCAAAGCAAGGGAGGAAATAATAA 
AATAAATAAAATATATGGTGTAAAATTGAATTTGAGGCCTTGGATACTAAAAGTGAGGAACTGGGAGAAGTGAAGAATGAAATAAT 
ATGCTACATAATCCAACTCTCCCGAGGATATGTTTCTCTAGAATTCTGAAAAGGTGCAAAATTATTTCCATTTGCCAATGATCCAT 
GCCTAATTGCTTCTGGAGAGTAAAAGAGCAAGAAATGTATCTGAGAGAGAGAGAGGAAGACATACTTGTACAATGACACTTTAGAG 
4 0 GAGCTCCGCTTTCTGGCTTCAGAGCAGTGTAACTCACAGGTGAGGTAAAGCAGGATGGTGAGAAGAGGAAAGGGGCTTTGGGGGAA 

CCCACCTCTTCAGCTTAGTGAAGTCCTATAATGGTTTCTATTGGAACCCCAGCCCAGATACTTACCAGCGATGGGGCTTTGGGCAA 
AGGACTTAACCTTTTAAGACTCCATTTTGCATCTGTAAAATGGGGATATTAAAAGATTTCCTTGGTAAGTAAAAATAGGGCTCGCG 
GAGCAGGTGGCACATAGCACCCACCATCTGAGCCGTCACTGCTCACAGGGCATTAGGTTGTTGGAATGACATTCAGCAGCAGGCTG 
TGACCTGTGAACCCAAACTCTCCTAACTCCTCCCCTTTGCCAGCTCCTCCACCTTCAGCACAACACAGCAGCCACTCTCGTGCATG 
45 GGCAGGGCCTGGGCACTTTACAAAGCAGACTACTCGGGCCCTGCCACCCAGATTCTCACACATAAAAACCAAGGTGGAATGGAGAG 

TCCAAGGACAGTTGGTGGATGCTTGTGTAAAAGTGCTGGGAAACTTGCCTCTGGCTGCCCAGCTGTGAAGCGTGAGCCTTGCTTCT 
TGCCCCACATCCACTCCTAGTCATTCAATCCTGGTTCCCTGCTTTGCCAGGAGCCTTCATAGACGCTGTAGAATGAGAGGGTGAGT 
TGCTTGAGGGGTAGCACAGATATTCCTGCCTAATAAATATGTTAAATCAAACAGGCTCATTAGAAGCCGGAGGCTAATGGCCGACT 
TACAATAAAATGCCGAGTCTCTCCTCCCCCAGGAAGTCTTCCTTGACTCTCCAAATTTTCACTATTCCCTTCCACTTATGAGTCCT 
50 CGAACCACCGCCACACAGTCCATTGCTTAGTAGTGGTGTGCTTGCCTACCTGTTTCATGGGAATGAGTATTTCTTGAAGGCAAGCG 

TCATGTAATTTTCTTCTATGATAAGGATATTTAAGGTGTTTATTGGACCCACTAACCATTGGTTGCCAAGTGAAGAGATGGGCTTC 
AGACTGTGATGAGTGATAAAAGAGTTCTGCCTACTGTGGAACCTGCTGGAACTCATCACTTGTGCTGAAAGTGCAACATCCCCACC 
ACACACACACACACACACACACACACACACACACACACACACATACACACACTGAGAAGGAGGAGGAGGTATGAGTGTCCTACCAT 
AGAGATGGCCTCAGTGGTTACCTTACCTGTGTTCACTCAAGAGCTAAAATGTTCTCCCCAACGTCATCTCTCATCTTTGGGTATTT 
55 AAATATCTAAAATATGTTTTGGGGATGCCCTGGTAGAAATTTCTACACAGCTGTGCTTAAAAGGAGAAAAATCTAGTTTGGGTTTC 

TGTTCAAGACTAACACCGCTGGGTTTTTCAACTGCACAGATGGAATTGCAGTAAAAGTCTCTCTGTTTCTTTTCTACAGCCATCTG 
AGGGATCCGTGTTCTTTCATGAAATCATTAATATTCTTAAAATACAGATGGTTCCCGTTTCCAGAGACATTGGTCCCGGGGTCTGT 
GAAATTGTGTTTATTTTCATTTTGATGCCACCATTTCTCAGGCAAAGGTTCCAACTGCTCTCCAAAACTTTAAAGAGTGCTCTGTC 
AGGATACGTAGTGAGGCAGCTAAGCACCTCCCTGGAGTGCTAAGTGGTTCAGGCAGCGCCAGATGCCATGGAGCCTGATGAGTGTT 
60 CTAGGGGAACCATGTGGAAGGGAGCTCTCCCAGAGAGAAAGAGAAGGGAAAGAAAGAGGGACAAGGGGTGAGGGAGGCTGCCTAGG 

CTCTCAGGGAGCCTCTACCTTCCTGCAGTCCTTGCTAACAACGTCTTCTCCTCTGCAGACCCCACACTGTGGACACAGGAGCATGT 
GAGGCAATGGCTGGAGTGGGCCATAAAGGAGTACAGCTTGATGGAGATCGACACATCCTTTTTCCAGAACATGGATGGCAAGGAAC 
TGTGTAAAATGAACAAGGAGGACTTCCTCCGCGCCACCACCCTCTACAACACGGAAGTGCTGTTGTCACACCTCAGTTACCTCAGG 
GAAAGTAAGTGCCGCCCAAGTACCCAGGGCTGGGAGGAAGCTTGGCATGGAGCCAACCCAGGGAGAGGAAGTCAGTGCTGCCCGTT 
65 CGTGTTGGGCAGATGCCGCCGGAGCAGCATCGTGGGGCCTGTAGTGTTGCCAAGGTCACGTGGGCTCCTACAGACCCTGTGAGGGG 

CAGACCCAATCCTGAAGTGTCAAAGGAAGTAAGACGAGAAATGGAGAAAAGTAGAGAGCTGTGACCTGGAGGGGTCTGGCAGAGGC 
TGGTTACACTCTTCCCATGAGACCGCCTTTCCAGAAACTATTCCAATTTGAAAATAGATAGAGATGGGTGGTGCCCTGGCTGGTGT 
TTTCCTAAGTGATTATTTAAAATTCCTCCAGGAAACTCTAGATTCAAGGCTTTTGGATTTAAGGTGTTGAAAATAATTTACATATT 
AGCTTCCTCTTAATCTTGGGATACTCTGGCACACCCTAACCCCATTTGACAGGGCTGCTATCTGCACACTTCCTTGATAAGGAAGA 
70 GCAGCCAAAGGTGCAGGTGTGTTAGGATCCATTGGAGGCTTTCTTCTGGTACAGCCAAGAAAAGGAAAAGAGCTTTGGAAAGGGCG 

AGCTTAAGAAAGAAAGCAGGCAGTTGTCCAAGAGATTTATCTAGTATGAGGTACTCTAGCACCAAGCGCCCATCCGTCTGATATGA 
ATTTCATTTGATATGAAATATACACAGAGCAGAAGAATGGAATTATTTTAGTCCTGCTGGTAACCTCAGCCTGAGTGCCCTGCTGG 
GAATCCAGGCCAGGTGGTATATCAATATCAGTGCTACCCCTAAGTATGGAAGGATTGTCCTGGGGCCTGAAAAGATGGTGCTAGGA 
TCACAGGAACACAGGTTTGGGCTCACACTACGTAAGAGCATTCTAGCAGCCCTGTGCAAAGACAGGGCAGCCTTGAGATGCTATTT 

75 gttgtgaatggccaaggcagctgcgagtcttgcaggagtttagctttgggcaggggcttgatgattttaagcccccttcgcaagtt 
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rnr atccttagacagcaactctgggacctgcttttcctggactggctggctctgggttggtgagctctgtttgctcgccatcgttc 

TrTGGACCTTTAACTCCCCATCTTTGGAATCCACTGTCCCTTCAGCGACAGTGTTCCTCATGGGGCAGGGGCAACACGTGCTGGCT 

rrl^ATGAAAAATCAAAAAACTGGCTTTGGCAGTTTCCACTGGTGCCTCTGTGCTCTCTGGTCACCrTTCCGAGGCGTCTGGTA 

acta^gcgagaaagtagatgatgcagtatttgttagctccggagcaattacctcatgtctgagtcttgctgcaacatgaggtcag 

CCCAAGAAACAATTTCAAAAAAGGGGACAATTTTCCACCCAGTTTTTCAGAGCTTTGGATAATTAGCACTTTCTAATTCATATTTT 

TGGAGGTTAGCATGAGAAGGAGAGACCAGCAAAGCAACCTGATTCCAGCAGGAGTTTGCAGGAACCCTAAGCCCTTTCCTTCATT 

rrSGGAGTASGAGGACAACAGTAGCATAGACAGCATGCTCTGAACTGTTAGTTAAAGGGCCCAGTGCTTCGAGACTCTTCGGCG 

GATGCCCTTGTTGGGAGAATGTTCAAGGCATTCTCTCCATGTGGGGAAAGCCCATTCATGCCATATGACCCCGGGGCCCTAACCAG 

tccataaacagcccaaggtcccctagtacttcctgccaccgaacaatgggaacacagatgctgaagtgagacaaatgcctgagaag 

gtggtcactggtcgccagtagagagaccttctattggagaagagcagataacaaggttgaagtggaggtgcagaggatggcatttt 

^t^taggtt^cc^ggg^attagtggagcatatttccagagtggagaggaggtggaatccagcttgtatactgaagac 

^tgaaaatgcagggcagatatccagagttgaggatggtggcgaacagtagtacatccac^gatgggaagtagttgttctgcca 

t^aa^^Ittcggaaacaccatgagaagtgcttaggatacaatgttgggtggaaaagctcattataaagtggtctgtgcact 

tactgaa^atccttttcagg^cctagacttaat^atgatccactgtcagggaaaaggcttttagattcatgctgctttttaattg 

rTGTCTACCTTGGGGTTCCAGCCTTGGGGACCCTCTAGTGTGAGGTGGTGGCTGGCTGCTAAGCGCCTGCAGGAGGCCATGGGCTG 

gcgatcgtctctgctctgtttctgctctggattgctgggaactcccccgtgacaaccagcactttaaacgcttttaaagccttcaa 

agactttattgtttttccagactgacttccagtggatgttttgtgcttaggtggaaggccagtgcttgcggagagtttgaggcgat 

gagtcaaggcaaggggagagggtgctgattctttgtgctttatcatcttgtcctttcattggagaggaaggtggggctcagatatt 

tcS^a^S^tg^aaaatagctgagatccttcactccggtggaggaagtactgcagggtgaaggaaagttgatag 

InSSlTCG^ACCTGAGACTGTGGCTGGTTGGAAGTCAGTAGAGTCCAAGTTGGTGGCACTTCTCTGATCTAATCTTTCTGGG 

CTTTATAGAAAGTCTAGAAAAAGGAAAACTTCATAGGATAAGAAGCrTTGGCATCAAATTTACATTTCACAAAAGGTGCTTGACTA 

tttattctggtggtttgggaggggagctagacttttacattttaaatgcaaatgtattttccagggtagagaagaaatagcagttc 

cctgtgcccctacaSccctgtctgatggccaggcatgctagggaggtgcttgttcttcacacctgggcgtgtcagctgtgccaga 

rrAGCTGTGTCACACGCCACACAGGCGCCCACCCCTCCCCCCCACCACCACAGGAAATGCAAGGAGGACTGTGATGGCTGGGGTGG 

CCACGGTTCTTGGGGGTAATTCCCATGAGTCCTGGGAAACTCCAGGGTTTACACCTGTCAATCCCAGCACTTTGGGAGGCCAAGGC 

GGGTGGATCACCTGAGGCCAGAAGTTGGAGACCAGCCTGGCCAACGTGGTGAAACCCCGTCTCTACTAAACATACAAAAATGAGCC 

AGGTGTGGTGGTGGGCGCCTGTAATCCTAGCTACTTGGGAGGCTGAGGCAGGAGAGTCGCTTGAATGCGGGAGGGGGAGGCTGCAG 

tgagctScgSS^gc^tctggcctgggcgatagaccgaggctctgtcttcagaggaaaaaaggttgcccccttgtgga 

CAACTATCTACAGTACCCATTTTGAAGCTGAACCCACTGAGGCCCAGACAGCTTCAGAAATTGGTTCAAAGGCATCCAGCCGATTG 

ArASCACCTGGCATCTCAGACTAGGGCCTCTGGAGTCCCAGTCCCTGGCCTCGCGTTGCCGACGTTCCCCCGGCCCTGGAGACAGC 

AAGCCAGCCTGCGCCACACAGGCAAGGCAGCCTCACTCCCGGCCTTCCACGTGGGCAGCCCGGCCACTTCCCCCACAGCATTTTCT 

SEEK 

AAACTTTAATGGAAAACACATTTTGCATTTTCTGGTCTTTCCACCTGCAGCCTCAGATGGTCGGGCAGAGGTTTTGGGTCTGGGCA 

attaagctggtgcaatcttatcacttccaggcctgggtttgactggtgaaggagaacagaatgccagctgaacaaaaggccaggtt 

tccctggaccSgtagtcagcSggattgttgtttaaagatcccagagccttgcaccctcccgctcctgcacactcagccagagct 

g^tatagSgtgcagcccagagaaaagagagacctggattcaataggctggctgtgagggggcactggt^ttctatggtca 

cagcgaggcaggagacaaaggctttggcactgggacgcttgcgccccctggcccaggtgtccccgatgaaaagcaggttaggttga 

GGGAATGTGAMCAGCAGAAACCGTGATTGTTGGGGTTCTACCCCACACCTGCAAAGCCTCACACTGCTCACTCCCCTCTCCTTTC 

AGATCCAGGTACTGTCTCTAGCAGCACATGGATTCAAACATGGAATGGAAAATGATCTTTTCCCCATGCTTGCACTTTGGGAAGGC 
CATTCTATTCTCAGCAGGAGCTACTTTATGCTTTTTAGAGCAAAAATGCCCTCAATAAATAGATATATGTATATGCATACACACCC 
ATATACAAATATATACATACAAACACATATACAGAAACTTACAAATAACCAAGTAGGCAAATCTTATACTTCAGTTTGAAC GAA 
Tar'&E.rArAGAGAGAAGTGCAAAAATCATGAAGTGCGCTACGTGAGACAT'TATCGTGACGTGAATCCACCCACTCCCATAAGCACC 

tggcgggccaaggagtagaatttGagccccctgtaccctctctccaccccacaaccgcttcctccacaaaactaaccaccaccctg 

cttcccagccccataggtgagttttgcctatttctacgatttagcctggaggcagtgggatctgccagattgaggacaggttttgt 

gaatagaccacgatggggctcctgccttctgcactctciggctgtgtgatcctgggaaaatgatatgacttcgctgagtgttgctc 

ctttcatctgtaaaaaggaataagggaatgctggctctgtatggcttatgcaaggattaagtgagaaaatagatggaaagcgtctg 

gScaccgtgcmgttcagggagcactgcgtccccaccaccaccttcatcatggcctgtttaccctgatgtgctggcatcgggaag 

f ,_, f ._„ (3 gj.gCTCAGCAGCACAGGCCTGTGGCAGGGTCAGGCCAGAAAGAGCCTCAAGGCAGGAGAAAGCAGTCCAAAGCCACAGAG 

AGGGAGGCCAGACTCCAGGAGGACCTGCCTGCATCAGAACAAGTTCCTTAAGAAAACAGAGCCTGGGGAACTAATGAAGTAGAA AT 

rr^^GAGGAGGGSxCTAGGTCCCTTGGGAGAGAGGCCAGATGCCCCCAACCAGCCCCTCCTTGGGGAAGGCAGCCTCTCCTT 

CTAGGAGTGAAACTTGAACCAAGAACAGTCTTTAGGGCAAAATCCTTTTCCTAGGTTGCCATGAAATATGCATTTCATGCAAGCTT 

tggagaggtcaaatgaccctttctctcagctttctgggagtttcctgtggaattcatgtgtgcccaaagaagaactttcaccaatg 

gggaaatttaataaatgtggtttatctaaggttcgtgctttcggctacatctgcactaatgactcaggcagtttgctcctcggaga 

ccatcatttttctttatttgctccagcagtgaggtttcagcctgagggagagaacgtcagggacggagaggcaagcattcttggtc 

ctacttctgggatttttttgtattccctccgaacatttggttccatttcttcacttccttccagtcgtgccggattatttcttatt 

rrAGCAGAACCCATTCATAACTTTAATCAGAGGACAGGACGAATGTTCAGTAAACGCATGTATAAAGAGAACTATTGTATGTAATT 

gtcaS?^gt^gIg^^g^L^tagtaacgatcatagctagcatttatggaacacttatgagccaaggtc^ttctga 

rCACATTGCATGCATTATTTGATTTAATCTTCATAATGCCATTGAGTGGTGTTAGCCCATTTTACAGATGAGAAACTGCTGGCTCA 

aagSatgagggaaatcagtggagggcacaaagctagtcagtgataagaggcaggtctaattttaaagtctcctttgcttaataaa 

r IT^rAGTrGTGCTTTGCTTCATGATGGGGATAGTTCATCTTCATGTGAATACCACAAAATGTACTTACACAAACCCACATGGCAT 

AGCCTACTACACACTGAGGCTGTATGCTACAGCCTGTGGCTCCTAGCTTACTAAGCTGTATAGCATGTTATTGTACTGAATATAGT 

agacaaccgtagcacaatggcaagtatttgtgcatctaacttttaaaagatacagtaaaaatacactattaccgttgtcgtata 

tggtccatctttgcccaaaacatcattttttggtgtgtgactattaacaggaacttgtcccagccttactttgtcattggtattct 

GTCATATTCTRGGCAATTGSACAATTCTTATAAAATTCTCrTCCTCTGCCGGGTGCGGTGQTAATCCCAGCACTTTGGGAGGCCGR 



GGCAGGCAGATCACCTGAGACCAGCCTGAi 
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gcatgcctgtaatcccagctactggggaagctgaggcaggagaatcacttgaatctgcgaggcggaggttgcagtgaactgagatc 

gcgccattgcactccagcctgggcaacaagagcgaaactccgtttcaaaaaaaataaataaataaattctcttcctcatcgtctgg 

CTTGGATAGTGCACACATTTTCTCTGAGGCACACAACCAAACGCCCACAGCTGGGTGAGGCGGCAACTCCATTTCGGCATCCCTTC 

catgactggagactaaaaataggggtgtgtctgacagcccattcccacccctggcacccaagccagtccactcggccacagggagc 

5 ggggaaaagggttgtttagaagaattttcttagcctcgaatacatgtgttgagcttatggtatgttttataaaagcagatcccagc 
cctcgtttcaagggctctttaagatttccttaggagaatctcaaagagaatggcaaaaatgcctaagtttcacaaaatacaacctt 
gaattcactttaaacaaaggaaaaagtctagttttaggaaagaagggagaatgtgttttacatgtaacaacaaattgctttttcaa 
agtgctgggtacagaagaggtatgaattgaagtttaatttgaaaagattggatatcagcattctgagattacagaaaattcaacgc 
gtgactcctcaggttcagtgcgtgctcttagacataggtgaagggaagcaaaagttcctattggaatactaccactcacctccttc 

10 ccaactcccattgccccctccaccagtaacatacctgtgtaccttaccctcacctgtgaaaggacccatatgtacataaacccaga 

agataccacagcaggaaggagtgatactggcttctcctccaggccatggcaaagtacaagctgcaggccaaatctggccaaaagtg 
gcccatggacaaagcaaaacaaaaactaagaagactgtgcaacagagattgtagttagcctatgaagccaaaatatttactatctc 
cttttgatagaag aaat ctg cc aacctctgctct agtt caagaaaaaaaatcaaaatctagacatgtcaagtcactcac caactgt 
cacatggtgagttaataacaactggaatagacccgggtttactgattctcaatgctgtgttcctatcatgattatggcacagacca 
15 cagcgcttcagaactatgaatatggcagcttagggggcgtggtgtttgtttccccagagagcatttcattccaaagtattctgtct 

cttcactccataaagctattacaggcctgtatgattgtctccaaccaaatggattccattcgcttttcctttcttcctaggagtcc 
tctgtccctcttcccctctccccatctctttccctttctactccctcctcatgtcatctcctactcttgatctcagaagaacattt 
tggttataacctgtttatgttttgcctctcaggttcactgctggcctataatacaacctcccacaccgaccaatcctcacgattga 
gtgtcaaagaaggtaagtttgttcttttgtg cacttaaaattttcttctgtacgagacatg acac agg c ccatgctgttaaggttg 
2 0 ttgcagaaaaccagcttgcttgttccactcaacttttcctagcatacaaagacaagccaaagattttcgccacttgtgctaccagt 

tgcaaaaatacagtaaagaaagttttacagtatcttgtaataatatcacaaagatacaacttgaagttgtcactccatgcaggaaa 
acatgttacttttagaaaaaaatgaatgctgcttactttcaaagttgaaagttgggagttttctctgatgaaaataatgaaatgaa 
gagttcaaggattccagcatgtctacctttaaaggtttttttcctaagaaattttagcagccggtcatgctggctcacacctgtaa 
tcccagcgctttggggggccgaagtgggtggatcacttggggtcaggagttcgaagcccagcctggccagcatggcaaaaccacca 
25 tctcagctaaaaaatacaaaaattagccaggtgtggtggcaggtacctgtaattccagctactcaggaggctgagacatgagaatc 

gcttggacccaggaggcagaggctgcaatgagccgagttcgcgccactgcactccagcctgggcgacagagcaagactctgtctca 
aaaaaaattttagcgatgtcaattcatttttaaagtggtggcttaagggtttggtctggtttggtttggttttgctgagaaagaaa 
acttcctcggcaaatgatttttgccagtgaagattttagtacacgtcacaatagaattcctcagcgtctttatgaaacatcgtgag 
gagtggttcagatactgttagatttcaggcattgaaacaagtgaataattcatagtacctggtttaaaggaggaaaagatgtgaac 
■ 30 aaataattattaggaaccagagagagactggaaaaaatatttgcgcggcatagcaaaaattccacagaggaggggacttttgaata 

ggagcttgaagaataataagagtgtggcaggcactctgtcctccttggctcgctgtctgtccccagtttttctttaactcaccctc 
cccaaaatatataagaaaggcagaagttctcaggatcagttacatatagcacagcactgcaaaacctttcagagaaacaaaggctc 
ttctaagggaaggaccatttggcttaaaatccgcatggggtgtgaaggaaacagagagccaaaggcactagctggctgtcttgccc 
aaggttacaactttgatcacacagcactttgtgtttcctgttaacaatttataatttaataatgaccagaacatttagtggaagaa 
35 ttatacaacataatgaatccgcttttaaacatttgtgtttttcatttgtttccttctctcctatcccaccctgagccagtcctgtt 

tctgccactgtttttcctttccaaatcagatttcttgagttttgtcatgaacgctgaatttctatggattcattctacattgtgag 
tcagatttcactttttgacctattttaatatgctgttgcaaatgtctgtaagagagaaaatacattttagtggcaaacgcattaga 
ttgaaggtcagggcacctttggcttcctgtgagaaaaccacttcaggccctgaacctcagtttcctgcagaacgaaagagaagaac 
tctgtcagcaagaggccagccctgactctggagatcttggcctctaaggagatgacaggagcactcacattgcgagggctcaagag 
40 ccactgtcctttgatatgttctacatactgagttttatttcatttgtggatagggatccactttttggaaggaaggaaaaaagaag 

gggaaaaatgactagagggagagagagagagggaaggaagggaagggaaggaagatagggagggagaaaagcaaggctataaggaa 
ggaagggagggaaggaggaagggagggatgggaggaaccctaacctctgaactgctgagttcggatttttgtaagtttctccaaca 
cttcaggctacaacctgctaccaacatcagaattagccagtgaggctctgaagcagagctaatgaaatattttctgatattgggct 
tcagatatagggtttagtttagaaactggtttagccaagttgaaatgtgttgctaaccatctcctcctcctcctcctcctcctcct 
4 5 gctgtcttattgttcagccgtgtcctctacctgccatacacatttccttcccttggcccttttgtgtttagggaggacgtttgtaa 

cactgctggctcattcaggcttattgcaggagcagctccctcttgctgggtagcaacccctcttctgaaatgaattaactgtagta 
tccaggcaaacacacgctgccaggacctcattcaggtggtgccggcatttatctcccaacatcgggcctggcctctagagacgatt 
aagcctgtgctttgcaggtgcatcttttgtccccagtaaagctctccacttgagctgtcttgctcctctatgccttccccttgtga 
ggtggtctgaatctgtctgaacgacccatcaagccacaaaacaaagtacattagcaagacaaagctaagcaagccctccctctatc 

50 CTCCCTGCCTCCTCCCCACCTCTCACTGGCTCTCCTGCTCTGCTCTAATCACTATCTATTAGCTATTAGAAGACATCAGGCAACCT 

TGGCTCCATCTTCTTTGAATAAGACACACACAGCCCCAAACAAACCCAGAGTTCATCAAGAGCACCAGAGCTGTGTGTGTGTGTGT 
GTGTGTCTGTGTGTGAGTGCACACTGGTGCAGTCCACAAAGGGCAGGTGCTGGCATCAAGCACAAAGCAAGGAAGTTGAGGAGATG 

ctgtctattaatgtcttcaaagcacttatcaaattagaatggctttttgctttaaaattgtataatcacccttccagcttgtctct 
tgaaaatggctgcaatctctaggggttatttgtgcccaggaagtaagagtagattttaaaaattaatttagaacaatctttaagcc 
55 cctttaaattaaatattctatggacatggattggatccagctagagcagttatgctctacctttagtttatcaaggctaaggcact 

taaaaaaataaactaggataaaagctattgttatccatttacaatagcagccacaactgtcatctgtaaagggttttggaatatat 
cagacacctccacatgctttgctttggagcctagcactgggtctttgaagtagatattattatctctattttgcagacaaagaaag 
tggggttcagcactattaagtgactcactgaagggtacacagctactagatggcagagcaaggactcaaaccaggttagaggatta 

GACTAGAACCCCCTCACTTTCTGACAAATACAGCCTTTCTCTTCCAGCTGCCATTCTGCAAAAGCAATACCTAGCCTAAATGTAAC 
60 TTGGGCAAAGATGTGAATGTTTTGCATTACTTGATTTCTGTCCATGCAGTTTTCCCACTGTCAGCTCCATCTCCATCCCTAAACTT 

TTCTCTCTTTCCAAAGATGAACCAATAAACAACTTATGCTTGGCACCAGCCCTTAGTTCTGACAGCACAGAGAATCACCAGGAGAT 
CTTTCAAAATACTGACTCTAGGACAAACATTGCATGATTGCACTCATAGGAGGTAACTGTCAACTTTGTAGAGCCAGAAGGTACAT 
GGTGGTTACCAGGAGCGGCAAGGAGTGGAAATAGGGTGTTAGTGTTTAATGGGTAAGAGTTTCCATTTGGGAAGATGAAAAGGTTC 
TGGAGCTGGATGGTGGTAATCGTTGCATAGCATTGTGAATGTACTTAATGCCACTAAATTGTACACTTAAAATGGTTAAAATGGTA 

6 5 AGTTTTATGTTACATATTTTACTAAAATTTTGTAAATGCAAAAATTAAAATAAAAAAATACTGATGCCCAAGTGCCAAAAAATGAT 

GCATTAATTCAGAACCTCCAAGGGTGACTCCTGGGCATTGGAAATGTTTTAGAGCTCTCCGGGTTATTCATATAAGCCAAGCTGCA 

GCCAAGCTAGAGAAGCCTGCTTTATAGAACAGAGACAAACTAGAGAGAAATGAGGCCCATGTTAGAGCTACTCCAGATTTTCTTGG 

AGACACACTGGGCGGTTGTCTGGACCCAGATTGTCCTAGAAAAGGAATAGCAGGCCCTACTGGTATATTGATAAAGGTATAGGTAA 

gtgaagagactgtacgatcttgattagttttttgtcattgtcattgatgactgattttattgatgcatgatgttactgatttagac 
70 aactgtacgttcgtacatctcagaaatttctttctgacgtgtcctcattcagtcctctaaaaagtagatatggtgttggtaacgtg 

attttataggaaggatactggggttgcagaagttaagtggccttttcaagtgtgtaagagtcctggagccagggctactgactttc 
cacaccttgttctctcccgtcctccaggctgcagatgtgcgtgtgtctgccctggtcccaggtcagagcttccctttgtttttctg 
ggcaaaccctgccggaggccttcccagcacactcagctggcccagcagtgtgcaacaatcagcacatctcttcctcagagcttctt 
tgcatgcctaagccctcatttccttagttcctcatgctgaatctgtttaaatacctctgactttccaaaagacagaggatattgag 
75 ttccttgtttattaactcctggaactcatcaaccggccaagggcctgtggagcactgagcttctagccccagcctggagcctttca 
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crArrGCCATTGAACACGGAAACTGAAAACCACAGCCCCACTGCAAGCGGAATGGCCATCTCCAGCCATTGCCTTGGCTGATGGAT 

aaaaagtctgtcggcttgcatgctaagtatggaaaagagaggggagaaactacctttctgtgtcccttagagtgaaatgcctggct 

ggtgctgaagcccatgttaacgagaggctggcttctctccaggagagtcctaggtggcaggagccatgcacatggtaacaacagca 

ttttggcagcctggtagggtttgccaagcacgttcctatccattatcccgtttgtgccctctggtgccatcaccatgagatgagaa 

ggctggtagtattattatcccccttctatagataatgaaaacaaggcacagagagatttcagggttccttagaaggcacccaggtc 

atgaagcagaacaagactcaagtccgggcctttggtgtgttctgtccttcctctaggctgcttctggaatcattatctcagcatac 

ttgattcaagcatctgacaacatcttaaggattctttaatactctcaatttaccgaaggtgggcactggtctcctatttcagcatt 

atagcatactgattaaaaacttgggctctggactcagactgtgacctggacaaggtgcttacatttttctgcctcagttttctcat 

gtataaatgaggataattgtagtgccccttcagggataatgtaaaactcataaatcagcacagtttctgacacaccaataagtgct 

caataaaagttataataaggatagtaaattgttattctaatttattatagtacaaattctaatagtaattaacattattattgaaa 

gctaattacaattttttttttttttttttgagatggagtctcgctctgtcgctcaggctggagtgcggtggcgtgatctcggctca 

ctgcaagctccacctcccgggttcacgccattctcctgcctcagcctcctgagtagctgggactacaggtgcccgccaccacgccc 

agctaatttttttttgtattttttagtagagacggggtttcaccatgttagccaggatggtctcgacctcctgacctcatgatctg 

cccgccttggcctcctaattacagtatcccgctaattacagtatttttgagggtttaccagatgttaacaccgtaccaagggtcgt 

gaaggatactatacatagatagccaagctgctttaaaacttattcgggggccgggcatggtggttcatgcctgtaatccctgcact 

ttgggaggccaaggtgggcagaccacctgaggtcagaagttcgagaccagcttggccaacatggtgaaaccccgtctctactaaaa 

ataaaaaattagtcaggtgtggtggcatgtgcctgtagtcccagctacccgggaggctgaagcaggagaattgcttgaacccggga 

ggcggaggttgcagtgagcgaagatcacaccactgcactccagcctgggtgacagagtgagactctgtctcaaaaaacaaagcaaa 

aaaacaactatttagggagacacacctaggaaatatgaaggaaatataaaactgcatgtaatcgaaaaacaacaatgcatgctaca 

cacaagaaattttctgagtgtaatgaagagatggaaaatcattaatgctcaagctgaacatctcctccaaatcccttatagaacag 

gagagatctgaggccagagaaggtgtggacccagccatggtcacacagggagtgaagacaaatatatacaattattcctatgtagg 

cagatgttatagatacatgataccttagtcaggaattgacctaaattctgtgattcatgctctcctccattcattcatttctttct 

tatggagaatcttctctgcatagaataccaggctgagccctaaaaccatggtgaacacagcacactacctaccctcaagcaggttc 

tagtcaaacagagagacagacagctaagtaagtaaggaactactgtgctttagagtgagggcaatgcacgtatattaccacgtctt 

tcaattttcccctgcatttagctcctgtgtggatgtcctttatgattttagaggtcatagtaaaagatggaggcctctagcaagct 

gcagcatggcagggctggaaatagatgttgaagcaaagggaaggaggaaggcaccaaggaaaccagcgtgtttgttggggtgggtg 

tgtgagctttcaagttgggttttggagacaggagcccaggtgagcccttgcaggaataactgaggcctgggxgtttgatgtgggtt 

tcaggaagacaccctggggtagaacctgtgcaccatggcttcctggtacctggaaaaccgggtgcagttggatgtttcattgtgag 

acaggaagctcagcgaaggagcggagagccagggacttgtgtcaaaatcatttggccggggagggcggagtaggtgggcatggagc 

tgaaataagactgaccatgaattcatgattgttaaagcagggtgatggggcctcagggttcattagactttcctctctacttgtat 

atatcttagaaattctccgtaactcaaaaaatgcctcaagatatctttgccttatttctccgggcgaagagtttcctgaggagggc 

atctttgtccctcgcgatatgcactgcctgtgtcaggctgatgcgctcccgggtgcagtacttgggaaggcgggcatttggcagcc 

ttgtgtgtgtgtctgtgcaggagggcgtgagctggtgctcagtgtggaggtgggctgtgtgtgttgccttgtagagtgcagcgtat 

gggggctaggtctggaacatgtgtacccaaaggaaaaggcctgtaatactgtgaggtaatctcctgttatttttagggagtaaata 

acatctctcatgcagcaggttgtgtgaccccacaggccccatctacgtcagctcacacacacttcaaattggagggtatcgcggcc 

tcacaggagagcctgtgaagaacattgtcattatatgttcttcctttatgatgaaatgtgcctaagccattcttagcaaaagcagg 

gatgattgctggatgtgtgtgtgtgtgcatgcattcgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcacgcgcgctgtttctg 

TGGTCCAAAGGCAAGATTTATGATTATGGGATAGACAGTAGCITGCTCTCTCrrATTTTATTTTTTAAAAACTGTTTTCCrTTGAAA 

agagagagagagacagagagagagagagagagaacgagggtgacagagagaaacagagatcgggggaggagggagagcgagagaac 

tgSc^^ctcgttgtctctaagctggagcac^caggaaaccccaatccctcc^gaacttagccagcccgccctgtcctgga 

gtcagactccagctctctgaattcaatttgacagcttgtctgggacactttctaagtaaccattatccttcctttctctaagtaaa 

AGGACTGTTATTTCTTTTCGTGGGTGTGCTGTGCGAACTGCTArrGCACACGTGTGGCTCACACAGTGACTAGGACACACTTTCCT 

CAAATTATTGGAAACAGCCCGTTTCCTAAGACAAGTGTAAATTTGTTCCAGGATAATAAGGCAAAAGACTGAGTATCAGTCCACTG 

CCTTATTAGAGGTGGGCCTATTCCATTAGAGGAGGAATTTTGTGTATGTAGGTTTTACTTCTTTGAGGATTCTTTTGAAATAGACA 

CAAACAACAATAT CTCCCAATGAT CATT CTCCCCAGTTT CTGTGTT AATTGGTGGATTAATTTAATGAAACG CATC ACCATACATC 

CCACTGTGGAGGGAACTCAGATGTCCTCAAAGCTACCAGAGGTTGTGCAGGCCACGGGCACAACTAGGGGTGACCACCTAGAGTTC 

^SaSctg^ctgcctg^ 

gagggactgtgaggtgatcacctgcccttcaatgtgttcctattggaagaccatcccgattcagctctgtgggaccgctagagaca 

agttccagaactgtctggatccccctggagcgtagaggtgtgatagttttgctcagtaatacagctttgcccatttaggttctgac 

ccaaagacctgtccttcaaacatgacttggttcctgtctactctatcttcaaccacactttggaataatgtttccccattcttcct 

^^gggStacctttcatccgtctcagtccccacccccagtccatattctaggaaaccacactcaccctttagggccgtggtca 

gatSgacagcatcacctcattacggtcttgtgcacccttccccaggatgctttgcttatacccactgttttaccaatacagcatt 

caatagattctagcccagcagtcttctgtcttgtgagacgggaagcgtcttgaaggtagggactattggatggatggatgaaaata 

ataggcaaagtaccttaaactgttccccagcagtctggtgtagaactaaccctttgagatgtttctacaaggtggatgttttggct 

ctatccactgcagctgctggtgtggcattgcctttcctccctaccctgccctaaatttccattgcatgggaccccagggtggttcc 

ttggaagctgtgatcagtcccatccctgagcagggaagcaaaactgataaagagcagatttcaatcacaagatgatggcaccagag 

ccccttcttggcccaaccaccgcaggatcctgctgccaactggactccacaggcccttcaggtctctgcccatcaggaggaggctg 

aggacacgccaagccgaggaaaggtgacgctgcagggagaatgtaccttctgctcaattccaccttcctttcttcacttatgcccc 

agacagccacaataagagctaa^tttgttaagcacctactatgtgccaagaaa^^ 

aaccttgttaagttggcactatgattattcccattttacctgaatcacaggtatgatgttaagcctgaatcacaaagctagtatga 

aacagaaacagaagagagcctgttcctgtagtcccctccccacctaggcaatggcaagggctccaaaatgaccctttcctacttca 

^ScCAC CCCCATCATGCATTTC CCC C AAGT AG CTG ATGTTGT CTAGTTGCTAAG ATATATTCATCTATTG ACT C CTG CTACCAT 

CTAAAAAATCAGGAGCCTGACCCAGTGCAATCAATCTTATTTGCATTTCAAGAAGCAATCTAGCAATTTAGAA^TTAGA^TTCC 

ACTATAAAGAGGTTGTTTGCCAGGTGGGATGGGGCGGTGGTAATGGAGCTGCAAAGTATATAAAAGAAACATGCTT 

TATCAGTCAAATTCTTTCTTTCTATCCATCCCTGGAGAGAGAGAGGGAGAGGAAGCTTCTTCCATGCCACATGGAGACAAA gg c 

ttcagacatcttctagtgaaagaccaacgtataggaagcatcatttgtggtggtttcacagattttttttattgttacgctttata 

atttatataattatacacatatccttttgtgtttaatactacatttaagaggataaaggaaaacaagagatttagaaaacaaagta 

^Ita^gmtaacactctIttgatgagaatttcaataaactgaatttaagaaaccatccaggcacagtggctcacacctgtaatc 

• tacaaaaaataaacaaaagtagccaggtgtagtggtgtgttcctatagtcccagctactccagaggctcaggtgggagtattgctc 
gagcccgggagatcgaggctgccatgagccgggattgcaccactgcactccagcctgggcaacagaacaagaccttgttctcaaaa 

^^SSSSScS^CACGTCaO^TGCTCCiGCIGCCCCACCCTGCCCCCTGICCCTCCilAAAnCAC 
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CTGTGCCCTTGGTAGATGAAGGAATGAGGAGflAGGTTGGAGATGAACACTTGTGTTCTTAGAATAATCTCCTTCCATTGCTCTGGA 

ATGCCCCACCCCTGCCCTGCCCCAGTATTGAGAGCCAGGGCTTCATCCCAATGCTTAACTGGAGAAGAAAGGCACCTTCCTGCCAC 

TACAGAGTTCGCCTCTTCTCACCCCTGTGCCAGAAGGCTCCAGGCCAGGCACTGCTCCTGACCACTCAGAAGTTCCCACTTTGCCC 

^^GCCTTCCCTGGGCTGTCTTTOGTCTrrCTGCTTATCAGAGCTGCCCTTAAATGCACCCTGAATAAATCAAGACCCTCATAG 

^SSTGTGCTCTGCTACATTAATGATGGTGACAATGAATGCATGAGCCCTGCTACArTTrAGTAAAGGACGGTGACATTAGGT 

^aSSgcccaacaatgactcctcccgcactgccaagaaggggctttcatgaccctgagtgcttggcagggtagagctccacta 

pagttctcagtggcagttcacatccactggttgggccgtttgggttttgcatgtcttctaatttatctgcagactctgggatgtta 

ctattttaggcctgccatctctaccaagtttccccttgacactacacgctcatcccactccagacgacagagcgaggactgcagat 

gcagttggccttgcttgatgcagcttcattgctattgcttggttcacaatagaagttaaaagtgatccccgttggccatttagagg 

a^^tcccaIaatactttgggaaaaaaaaggacaggcctataatgctctgccaggggccacctcagcacagagtgttccaaat 

gtgttggttctgcctaatatactgatttagaaattccaccacatggaggttatttgaggcgattggtagctggaaggtatttaaaa 

rAAACTTGTTTCACCAAATTCTCATCAACCAAATTCTTTCTTTCATCTATCTGGAGAGAGAGAGAGACGGAGAAGCTTCTTTTGTG 

CCAGACAGAGATCTATGAGCTTAGGGCATCTTCTAGTGAAAGGCCAATGTATAGGAAACATCATTTGTTATTTTAATATAAAAACC 

tttctStccctttttatagattgaataactctctctcttcagaagcccttatctaagataataaagagcatatttctcatgaaat 

^™ttggagaaaagaaagtccttgaggaggaaatatggaggctagaaacactacccaggttgtgagtgggctttttctttct 

tgtctSgggatctgtaagmcgagaagtttaacatgggtcaggtgtggtggctcacgcctgtaatctcaacattttgggaggtcg 

IggtggStScttaaactcaggagttcaagatcagcctaggcaacatggggagagtcaatctctacatcaaataaaaaaatt 

agccaggcmggtggcacgggcctgtggtcccaactatttgggaggcttaggcacaagaattgcttgagcctgggaggtcaaagct 

t _ GCCAACA TTGCGCCACTTCACTCCAGCCTGAGCGACAGAGTGAGGCCCTGTTTCAAAATAAAAATATTAAACAGAGGCT 

taacatgcctctttgataaagtttaaattcttgtatttggcatattctaaagaaaagatggtaaaattaagtgggacaattacttt 

atctgtcaaaatccaac^actcttcaaaacccgattcaagtcctatctgcctcaagatatgtttttcttcctccttaagactata 

GTCTCCTCTCGGAGCCTCACCTCATTCACAGGCTATTTATGGACCTAATTACAGATTACCTTGTGGTCTTTAATrGTGAGTTTTCT 

CCTGGCTCTTTTCTTCCAGCCCTGTATATATTCAGTAAATACCATTGAATATTTACTCAATCCTGCTCCAATAAAGGAAGAACCAG 

aagaaattagctttggttgacacaagaaaaattaacttcttatgtcccatgaactaaactctgaaaaagagtatcagctagagttc 

TGTAGGATGCGTTAGAATATAGAAAGCAATTTTTTTTTTTTTTTTTTTTGAGACAGAGTCTTGCCCTCTCGCCCAGGCTGGAGTTC 

AGTGACGCTCACTGCAAGCTCCGCCTCCCGGGTTCACACCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCACCCA 

CCACCACGCCWACTAATTTTTTGTATTTTTAGTAGAGACATGGTTTCACCATGTTAGTCAGGATGGTCTTGATCTCCTCACCTCG 

tStS^cSgcctctgcctcccaaagtgctgggattacaggcgtgagccactgcgcccagccctagaaagcattttcatatgcat 

GGTG^mATTCTcLAAGATGCCTGTGAGGATCCAGTGXGCTATTTGCTTTTCCAAACTCTTAAATTTAGGAATAATCACACC 

ACTCTCTCCCGCCCCTGCCAAGTATCTACCTTTTACAGAGAGGTTCAATAAGAGGTTCAGAGAGGTTAAGTCATTTGCCTCAGACC 

aScagctcataactgacagagatgagaggcaaagcaaggagttctgaccccccagcccagagttctttcctttgcaatgagccat 

ttccctctttggaatggatt^cgagaaattatggaatttcttcccatgaagatctttaagagcccttagtaacaccaccaacagt 

C CT ATGCTTG AT AAATT TT AGGTATCACTCTTCCAAAGAG ATG AAAAT CATT CTTGGTATCATTTTG AAAAATCTTTGAGCTT AAG 

^gtcttcggccttttgggcctgtctgcaaaataattatcagccctgcccaatacactagaggaggttagagagaggcagtttttt 

gctatgagtStaatttcaatttctattaaaattcttacatggccacatatgctacctctcaggctttgggcctctgggcctgtgc 

taatttgcatgtctggtttagataatgtctgaggtccttccagtctaaaaaggagcctctgatgctgtgatataataagtgagatc 

acattccacctaccaagacttgatggttctttttcttttaactactgtgctctgtctgatgtgtggatgcacagctcagggacgg 

T g tt TCC t GC TCA CCT GCCAGGCCACAAAAGAAGGAGTGCTCTTGGCCGGGCGTGGTGGCTCACGCCTGTAATC>_CAGCACTTT 
gSc^gctgagtcgatcacctgaggtcaggagttcaagacaagcctggccaacatggtgaaaccccgtctctactaaaaat 
ataaaaatcagccaggcatggtggcaggcgcctataataccagctactcaggaggctgaggcagaagaattgcttgaatccgggag 
acggaagttgcagtgagccgagattgcgccattgcactccagcctgggggacaagagcaagacttcgtctcaaaacaaaacaaaca 

aacaaacaaaaagaagtagtgctccttcagcatgaactcacctgtccacttctgctacactgaacccagagacttgtcctttcctg 

caaagcatttcagacataggtcaaaaggcaaatcatgggaattgttgggattttacgtttcttgatttgaatggccgttctaattc 

aacctgaatccaagaccacagacttgacaatcacctgattcaaaatatgtgaaaagtacttgagtctttaaaatatggggttcatc 

tcaccttttactattcctctcccaaacatcaaagagatgctgtcaagtttcttagctaactttgctatcctacaacataaagcaac 

^St^tS^ctLttaaaaggaattggctttccagagggactttgagaccaatgtcagccaatctgtcacttttcaaaa 

taaaattatggaactatgtagagctctattttcataatgttagatcaagtctttgctcaaattctatattttcagagaagacctcc 

rATCCCTGCACTGCCTACTTCCCTCCTCTGGTTTTCTCTTCTTCATAGCATTCATCGCCTTCTAATATACAATGTAATTTACTACT 

tg^^cagctccI^Lggaaggacgtttgtctagcgattgttgtgttctcagcatgtaaagtgtct^c^ggtagta 

nACATTCAGTAAAACATTGTTGAATGAATAAATGTGTGGTGGGACATAAGGCATCAATTAAATCCAATAAGTTGGTGATGGCGAGG 

GGCAAGAATGAATTTTTGAGAGAAACAAAGGTGCTTAAGATACAACCCCTCTTCCTAAAGATGATCACCTAGCGAGGGACACAAGC 

gtacaaagaattaSctcaaaggctaagcaggacacgggcagtagacacaagacaattcaccagtgagccttgacctgcagaactt 

tgaaagcaaaggacacagaagctgaatgttacgcagacccaagagtgtatcccctatggccaaggagaagaagggcaacctcgctg 

tgaacattgcaacctatgagggtcggagcagggcagagggcgttgcgtataaactgcctctcatttatcctcaagcctgattacct 

AAGTGAACTGTTATGTTTTCTTCTTrCTACCTGGAATCCTCTTAAACCAGAGGCAGATTTGACCTAAGAAGTATGCAATTTAGT 

CGTCTACATGACCCAATATGGAAGGAAGTTTTGGCAAACACCCAGTTAATCTAGTCAGTATGAATTGCTATTCCACATGAGGCTGG 

CTCAAAAATCCCACTTTGAGGCCTTATCAAAATAAATAGGTCATTTAGACATCTGTGTCACTTAGACACAGAGCCTGTGGGAGAAA 

TGAAATAGAAGAAGGTCCCAGGTTCAGCAGGGAGCCTCACGTGGCCATGGCAAGGCTGTGCCCAGAGAATGTGCCACTTCACTCTC 

CACGCTTTTCATATTTAAAAGTCAGCTATTTCTTCCAAGCCTTTTCCTCGTAGGTCTTTTTTTCCCTTTGCCCATCTAATATCTTC 

AACAGTACCTCCATTATGCTCCACACAGCAGGGTCAGCTCCGAGGCAGAGGGGCTGTTGGATTCCAGGACAAGATCCTTGAGCAAA 

GGAAACCTGATCCAGGATGTTTTTTCCCTGTGAGTTCCAAGTTTGGGGAAAGCGTTCCCTGGATATTTTCCTCCTTCCAAGGTCTC 

ArTOGATGCCAAGCTCCTCTGTTGCTCTTTGGGATGTAAGACGCCGCTGAAGTGAAGGTTTAATAGCCCCTCTAGAATGGTGGGAT 

rTarTGAGGACTTGGTCCTGAGCTTCAAGGCCAGGTGGCCAGTGACTCTGGCACCTGACAGTGGGGGAGGAAGGAGGATGCTGGGT 

AATGCCTGGGCCTAACAGCCAGGCAGACCACCTGTAGCCATCAGCCCTCTCTGTCTTCTGGGATGGGGTTTCTCAAACCAGGGTCC 



ttgctttggagacaggatctcactttctcacccaggctggagtacaatagtgtaatcatagctcactgcagccttaaactcctggc 
ctcaagtgttcctcccaccttggcctcccaaagtgctgggattacagccctgagccaccacacccagcctgagagccaagctttat 
ttaaatttgggaatcactgttccaggagcacaggaataaaactgtccttcatcctttatagccctcaggcttctcttccttttcaa 
rrc'CTTCCTCAATGGGCTTGGTAATCTCATCTCACCAAGATAAGCATGGTAGAGGGGCAAGCAGGATGGAATAGACTCCATGTATA 
TGGTGTGTATTTTTAAAATCACCATTTATCACATGCTTATTTAATCCTCATAGCAACCGTAGAAAGCACCTGTTATTAATGCTTTT 
SgIScSIactggaggttcaaagcagctgagcaacatgaccaaggtcactccacaaggccaatggcggagctgggatttgaa 

TrrCGGGTTAACTGATTCGAAGTCCTATCTCCTAACTGCCAAAATAATCCCCAGGCCCACCAGAGAGAAAGGATACCTTCGTGATG 

arATCCTAAGCCCTGCATCTACTTTGCCTCAGGGTGGGGCTGAGAGCGCGGACTCGAGCAAAGACTGCAGCAGATGAGAAGCTGGT 

cctSgctgtgggttgggaaggttcgggcagtgcagcagttctcacaggtggagagcaggatgaaggaacgcttagaggagagcag 
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nrrrTrrAG GTT G GT C3GCTGGGAGAGGCTGCTCCTCCCCAAAGACTGGACCTArrAGAAGCACAGGACCTCTGATGGAGATGGGGT 

TTTRGAGGATTTCCTAGTCCAGCCCTCTACCAGTACACGTCATAACCTGTCGGACAGCCCAACAACAAAGACCGCCGCTCACCTGC 

^p^ttcttccctgtcggagtctgggagtgaatcttcctcctcgtgggcttggctctcttgggaagttgagggctttgggtctcagg 

TrTrrrATTGATTTGAGCATTTCTCCTGTGCATCCTCACTCTTTCAAGAAAGGAGGTCTGGATCTGGCTACCAAATCCCCCTGCTC 

TrrTrGGAGCATGAGCAGCCTTGCCCATTGCTCGGCTGAAAGGTCTGCATTCAGAAGCCAGGCTTTCCAAGGATAAACAGGGTTAG 

rTrrTGCCAGCCTTCTTAGCAGCAACCAGAAATTCAATGAGAAGTTTCAGGGAAAATTCATCTTTTTCCACCCAGTCATTGAGAGC 

AAGGTTTTATGACACAGAGGATGAAGAGAGAGGCTTTTGTGGGCTGATGTCGCTGTGTTGCTGGCCTCCGGTCAGGTCACAAGGTG 

rzirrGCTGCATGCCGGCAGGGACGTTTGGGCTTTCAGACAGCAGAGGCATCAGAGCAGAAGCAAATATCTTCCCAAAGATGTTTGG 

CCATATTTCTAGGACCAGGTTAAAAGCTTCACACAGAAGCTAAGTTAACATTGGTATGTCTATGAGAGGGTCATGTCCAGAAACAG 

ottcLcttccaacagagactttgcggaaaaaaatctccatgctcatatttctctacctcaggaggctctcctggaatctaagag 

gccatttagtgtcaaattcagccccactaagcatcacataatggtgatactgttaaggacatcatatatgtgaggctgaattatcc 

acaatggctggcaatgtcttc^ttctccagactgaggctccggcctctttgctttggcaagagttgatctcaggactgcctgaaac 

cagaaactccaggcj^gctctttgggtcactcttctgaaaaggaatc^c^taataagatctgttatcttggtactctgtaaagc 

caaggtgtcagccttcacgacagtgaaaagttagtttgtcagaaccagggtgtgattgtctgctgattaagccatctgccaccaca 

gaaacagaccaagatcatcaactggtacactggtgccgacggccacatttttacacactgggcctttggctgccacctcaagtttg 

t^ct^aggcagactccaggcaccacattcgagagggcctccatgcacgctcaggcttcttctca^ 

gcctgagccccactccatgcgctgacggagagtcggggcaggagctctcatgcagccaggtgttgggctctgcaagggggtttgtg 

tgSgatgtgagcSctgggtcagctccctggttcaggcttctgcattcaggttatagacatatctctgtgtgtatgttggggact 

agagatgaccacactgctaaattcttcttgagtgacttttagtaggaaaaaaatatgaaccctcac ttca acaatgacattgttaa 

SStSSca ccMTrawas^ 

cataaataggtggattgtggtccactcagaggggacacaggagtgatgtagtctgtacccctcaacaccccagatggaaa CTTT 

gcctggaggcttaatttcgtgaagaagtcagggtaggagcactgggttctcttcagctagtgatatcatgaacaataagaagaatt 

gtgtgtatgtagcaagtaggagaaaatattggccaagtttattcattcaacaaatacttagagtctactaactctgtgtggggccc 

tg^^gt^gatgtatcagagaacacaacagagatccctact 

ccataaacgacaaatacaaattaattactgattaaattatgtgataagtgaaaatggaagagcagaggaaggaggatgagggagtt 

A^OTG^^^S^ScT^GGCC^CCTCTGTGCrGGGCACTATGCTGGGTGTTTACTTGGGTATCT^m^^GCM 

g^t^cctggttcttcatacccctagggcagaatgcaagactttagttcttggccttctgcatcttcatgctttttctttggj^c 

agaaattgctctgaaaatgctgggtttaacttaaatcttacattgaccagacgtctcctcgagccccagagcctacggagtg 

tgttaaaccccagagccaatgtgctcaggctgtcctttgtgcagccaggtaccagtgggaagattttccatgcaaatacttgggaa 

t^I^gSagagggaggcctgtggtctttgctactctgactccacaggctgctgggatggacgttggatgaagacaccagc 

TTAGGGCATGGCCTGTTGCTATTTATGACTCTATTACTTCACAGTGAGAGCACAGTTCAGGCTGACTGCTGGGTGGCCTCTGTGTT 

TCTGTCACTTCCTTTTTCACCTATGTGAGGACTGTAGCATTGATTGGGACTTCCAAAGTCCTGTTAGCCAAGCTTCTGCCATCAGA 

TGGGCCTGTGGGCACATTGCCCCATAAAACTCTGCCTCCTTCCTAAGGCCCTGGGGCACCACAGAAAGATGGGCCTGCCAAGCCAC 

^ctgat^Satgcctttaaccaggctccatcactcagagctacaggaaaatcccatggtcatccgccctctgttggtgaca 

oggaattccatcatgcattcagatttttgcatgcctgctctgtccctggaactagaataagagaatagggagaaaagccgataaga 

agtcaacgataactatagcStggccataatttgggctccaaaagaaataattctgagtggttaccagatagctttcagagagggt 

tgaagccttcagtagactaatgattgagcagaaaaaaatgtttagaaaacttgagacagattttatccatgcagtaagtcagaagt 

caagtcaga^gttcagatgacatgtacgattcctggaatttagtgattttttgtttgaatgtgttacttctcttctactttctgtt 

ctgctcccactagaattatctccttcccccaggccctcagatccaccccacataccacaagctcattcttcaccacaccctgtttt 

Sa^t^g^gcaaaacctcccttagttcccacctgcaacgccaaggtcccagagtttgctgagctaccatcagcaaga 

rrTTGAACATGCCTCGGCCCTCTCTCCTCTCCCTCCACATTGCTCTACTTCAGTGGTACAGCTCCTCCCATGGCTGTCTCTAGACC 

accctctcatactcacatgcaaggacgaggaacttgtttcctattacttcacacccactccctggccatgcacacaatacagtgca 

gaagttggtcccaaatctattaccagaggcctaagcagcagcctcctcctgctcaaagaaaaatgttctgccgctgccaacattgc 

ACTT CCTCTG CAAG ACAT CTCAGAAAATG CC CATC AG AGCCTTC CACCT C ATT C CAAGCTTGCAAGC AAG CTGGTCTTTC ATTTGT 

cttgtttgtttttaagcaagaagaatccctttagaggaggaattaggaaagaaaaaaaagtcaaacagaaacagaaggagtggagg 

CT ctctcttttgtcccctgccttgcccttcctccctatcccatccccctcactttctgtgttgcttttcatgccagttgct 

a^GACTCTAATTTTAAAACTGAACGGGCTTTTCCAGAGCCTTGAGGAATGTGCATCTGCACGTGGATTTTTCCACAAAAAAAGTG 

tttgagaggctcagaaggggctgaagggcatggttgtgtttcaccccgtcagactctgttgtttgatgaggtttgtgctccattt 

TTCGGATGGTTTTTATGGTTTCTTTGTTGTTCATGGAATAACTTTGAAGGTCATAATTCTGTATCCTCAAGCTCCrCTGCTA 

tcc?SItgtctcaatgggactcataccaagagaaagggaaggaagaagtttccagctagttagttaagcaatttctcaacacatt 

^tgSagcatgtggmtctttcaagaaaggggttacgatcacaaaagttcgatttgaggagtattctccaagacaactgagaagc 

aagcccttagtcatgcccaggtggggagcaggtctccaacctctcatttcctgatccagcccctttcccagccacatttctggcct 

cttccctttctctgtggtcatcagcccagccctctccactatcaatagaaaagcccgagagccctcagagagcctggaatgtgct 

ccaccgctgtgatgtcatcccacatcatccatgtgctgaaatcagggactggagtcggcccccaggaatgtcatggccatgggctt 

tgagaSctcttcttatgggcctttcacccaatccagaccttgcctgctcttcagagctgcttgaaggattttgctacagaactat 

rGACATTTAAGAAATGTCTAACCTTGTGTCAGTTTATATTTGTAGAACGCTTCATAAGGTGCTTTTCCATATGTTATCTCATCTG 

TCATTTCCACAACCCCATAAGGTAGATAAAACATAAATTTTTATTTCCGTATTAAAATTGAAGCCCAGAGGAGACnTTGATTCAT 

CCCAGGTTTCACAACAAAGAGTGTCAGGAAGAGAACTTGAACCAATCCTCTGACTTCACATTCAGGGTTCTTCCCATTACTTTGGC 

TCCCAGATAAGACTACAATCTTCTGAAAGTCAGAGTGTTAATATTCCAACCCCAGGGGGTGAGTACACTTCCAGAATTTAGGGATG 

CTTTAAAAGCCATTGCTGAATTGAATTTTATTTCTCCTGATCACTACAGATAATGCTCATGCAACTTTTCTGAGAAGCAGGCGATG 

CTAATGTACCCCTATTTGTTATTGTTCATTAGACCCTTCTTATGACTCAGTCAGAAGAGGAGCTTGGGGCAATAACATGAATTCTG 

GCCTCAACAAAAGTAAGTAAATGTTTTATAGTTCTTTGGAGGAAAGCATGTTTCTGAGGACAGGATTGGAGAACAGGATCATGAGA 

ScIg^g^cagcaagcatttgtttccctgctttttgagtagacatcaaaattatttgccaatttagggcctttccatgatacca 

gtccttgaaagatgatatgggattttcgtttagatttttgagttttgttttattgcgctcggttttagaacatgggaaatttgaag 

gttttcttgagacaaggttctgtaccaatgaatggtcactgtcactgggttttgcttttgttatttaaatcaagataatgactcgc 

TATAATTTTGCTCCCGTAACTGTTGAGGCTAAGTCGTACCAATTTCCCCATTCCCCTTGATACTGGGTAGATTTCCTCATATCATC 

ATCTCACCACTTGGTGGAGAAATTGATGTCTCAGAACCCTGCCATCTCCTCAACAGGTTATCITCTGTCCCTGATGAGGAGATGCC 

g^^™«t“ggttctccaccaagtggtgagatgatgacatgtcgaagtctacccaatatcccccagtaagagaataa 

^^gI^aSg^ctgtaccagaaatcaaacttgccatgcctaggaagcaaaatatgaagcacatgaacaggtgg 

^g^^tc^tSIg^agaggttggggttacaaattaatgcccaaacaataaccaagaccccttccaattatgtgtattaa 

t^a^Ic^tgSc^aca?ttggcaatataagattcacaaagatgaatcagacatgcactggtctcataagcgggagag 
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agaaatcaagcacacacagaactcctttcttctggttggtatcaaggaaggctttgtggacctggtagcacttgagttagctctgg 

aaggagaggcaggatttggacctgtggcgatatgggctggggaagacatgagcttggcatgtctgacagtcagtgaggacctcagg 

ttcctggagcttaggatgtgtgatgcagaagaagtctggaaaggtaagaaacagaattgtaaatgatgctatgaagatatgcctta 

gttctttaggcaatgaagagtcactaaggttttgaacactggcgtgtatggtgggttgtggggagacagaagagtaatgaggacac 

cagtcagactaagccagaaaccatgcaagaagcaatacagatctgtgatgcagaagtgatcatgggaatggaaggggtgtgtgaga 

gataccaaggaggaaactcacaagacagggacaccaggaagcagctgatctttgctcagatgtcactttctcagtaaggacttctc 

taactttccgatttgaaaatgaaatccacagcctcagtaccatcagtgatgctatactgttagtttactttttaaaaatttgaaaa 

tgaaaaggtgacatttaagcaaagacaaaattttaagaatttaaaaatgtgtttattattgtctctcccattggaatgcgagttct 

accaggaactgcttgttcattcctgaatctccagcctggagaacagggccagcacatagtagattctaggtaaatgtttctaaaat 

aagatgaataaatgagtcagtggagagtgggcgaaggaatgagtgagaaagcacatctgtcaagacgtcttgctcccctcggggag 

ctgggtcctactcactgcatttctttccctcttgccacaggtcctccccttggaggggcacaaacgatcagtaagaatacagagca 

acggccccagccaggtacctgcccaggatatgtaatctctcctttgcttcctgcacagttgttgatttcacatggtcaactgatgg 

agggtttaaacaatataccacatatgttttctcttatttctctcaaagagggtctatctttgaccctaatagtcctgtgaatgaag 

taacaggtactgacatcaagtagagacttgttaaatatcaaaggtgaaagaacttgaagatgaactattccaatgctttattttgt 

tcaataaagaaactgaggcccggggaggtgaagtgacttgctaaaaaccatacagctggttaatgaaagaaatagggctacaatcc 

cagatcccccaaattcctgtccaagccttttatgcttcaccaaaccttactttcagaaatatccccatcctgtgatgagttggctt 

aacaattaaggcagaggaactttgaaagccatggacctggagactccgtattggagaggaacttggagatttctgggtctatccta 

ccctcacctctaccttacttgtgcttgtagtaaaacagggcgttgactttctagctgggctcagttccactatctgacccaaagtc 

tgcctcctggaatttccactcaagcttttccttctggagaagccttcctcctgcttcctccgaaatcctttgcatatctgaagaca 

gctgctgtgcccaagccccagctcctctctctatcttcttatgtgatgcagctgagatgaagttctgaacaagtcatttgctttgg 

GGT AGG CAAACATTGTTCCCCATCTC C ACAG AAGGCAGAG CAAG AGAAAAT CAACTG ACATTT CACCTGG AAGGTTAAG AAAAAAT 

ttgctgactgtggatcataagtcagatgtagagagttttaaagactgtccaataacaacaaaattatgcattagtcatcacctgcc 

aaaaataattatcatattaatgatgtggatgagaaaagatggtctcaatgggcttaaggacttttgaaggtaatttatggttctaa 

gtagaaacccaaaaatcatagtgatatttttaaaactgcaattatagttgaaaaatagcaaaattttacaaaatacatgacaattt 

tgccaagtcgagacccagctctctaccatgatttcctcaactaacaaaaaaggagataaacctctcacctaaaccagtattgcaaa 

gactttttcatggctaaataaacacatacgttttgaggaaagtgagattttaagaatagtcattttatagctaaaatgtacactct 

ggtttgtgctgacatttctggcttgtgtgacatttcaaatcacagagtgttatactagaagaaaactgaggaatccagtagcccaa 

cccactcatttgtcagatgagaaaactgattcccagaaattgtccaacaagttatttgtttatcacatagctgctgctaaaaccca 

ggctgcttggtttctaggcatgtgtttttcatgctacattcaaaaaaaaaacagattaataatgttgttagtattaggtagagtta 

ttaaagaccagtaaccatgagacctgctttaagcccatggagtcagctgtccgttgtatcattgaatattatccagttcctttcca 

aatgttttctttgttttgctttgggtaatgacaacataatctgcacattttagatgccaaaataagaaaaagtaatcctgttccta 

ttctttgttctttctgtaattattgagatgaagaccacaaatgtcatcaagatctttgagatctgcaaataaaagcagtaaagttt 

tctgaaatcagtctttcctgtgatcttgaaataaaagtataaacccttatggttttcttatggttggtacggttgtcatatttttt 

aaaaacactgaagcaaatttccttttttatttccttagatccgtatcagatcctgggcccgaccagcagtcgcctagccaaccctg 

gtgagtttaccttggcctgcaagccttttttgccagaatgtttcgtagctttgtgaaatcacagagacttctgtcctaagtccaga 

cacctgagtggggagtaacatgcacctctttccttgaaatgttcaatgtctgtttctggagcatgtgaacaacaggtcagggcttg 

ttatgaggtgtcaaggttggttagctgaggatacttctaggaataaacacatcagcactgcacatgtgcacttaggtgtagatgag 

taataagtggcacaggtaggtaggcgtttcaatcagagaaaatgggcaagaaagagaagaagacaactccactcagctctcagttg 

tctcccacatgccaggcacaagttcataaatattccaaagggttttatttgtgattttagaaagtgttgccaagttatctggcctt 

ataaaagagatgtgtcctggaaaagttgcagatatagtcaatttgaccttgtactttaaagatttagtatcaaaaataactctcaa 

gagggtccttctaaaccaagtccatcgagattgggagctagcaggcccttgtcgcagtgtggcccactcaccttcccatcccaggg 

actctgcctacccattccttagtgcctggtcattactgccagaggagaaagcagccacccagcatattctgggtatttttctctct 

gcacaagttctctgtagaacttagagctgcaagccaagctctgggcctgccaagggccaatccaggtcctgtccatccaaaagcta 

aagctcatggcgcagcttctcccaatgactcccacagtcatgccttgcccctgactttttattgctgacagggaattccctggggg 

acatgaccactaattagagatcagtcagtgattcaggcctttctagatgaagagattcaaaagccttgccaaagggattgaggggg 

gatatggctcacccaagatcacacagctagttctgggcagagtttgcacctcacttcccacattccatttaccaggccttggggca 

aagcatcttaggatctaacctcgcttattatacccatctccaaggcaagcagaaaggcaaatcaacaatgacataagaagggcttg 

tcaagtcgatcccaatgtcgaaggaaacaaaaggtttctttaaaaggatgagaagctccctgcatttagggaactgggttctgcct 

tctctgggctgaggtgttctgttctctcccgtttgcctcacggcgtgcaggaagcgggcagatccagctgtggcaattcctcctgg 

AGCTG CTCTCCGACAGCG CCAACG CCAG CTGT AT CACCTGGG AGGGG ACCAACGGGG AGTTCAAAATGACGG ACCC CGATGAGGTG 

gccaggcgctggggcgagcggaaaagcaagcccaacatgaattacgacaagctgagccgggccctccgttattactatgataaaaa 

cattatgaccaaagtgcacggcaaaagatatgcttacaaatttgacttccacggcattgcccaggctctgcagccacatccgaccg 

agtcgtccatgtacaagtacccttctgacatctcctacatgccttcctaccatgcccaccagcagaaggtgaactttgtccctccc 

catccatcctccatgcctgtcacttcctccagcttctttggagccgcatcacaatactggacctcccccacggggggaatctaccc 

caaccccaacgtcccccgccatcctaacacccacgtgccttcacacttaggcagctactactagaagcttactcatcagtggcctt 

ctagctgaagcccatcctgcacacttactggatgctttggactcaacaggacatatgtggccttgaagggaagacaaaactggatg 

TTCTTTCTTGTTGGATAGAACCTTTGTATTTGTTCTTTAAAAACATTTTTTTTAATGTTGGTAACTTTTGCTTCCTCTACCTGAAC 

AAAGAGATGAATAATTCCATGGGCCAGTATGCCAGTTTGAATTCTCAGTCTCCTAGCATCTTGTGAGTTGCATATTAAGATTACTG 

gaatggttaagtcatggttctgagaaagaagctgtacgttttctttatgtttttatgaccaaagcagtttcttgtcaatacacggg 

GTTCAGTATGACACAGAATCATGGACTTAACCCGTCATGTTCTGGTTTGAGATTTAGTGACAAATAGAGGTGGGAAGCTTATAATC 

TAATTTTAGGAGGACCAAATTCAGTGGATGGCAACTGGAACATTGATTGTAAGGCCAGTGAAGTTTTCACCCAACTGGAATTTGAT 

ggaaagaaggtttgtgtgtttaagacgccaagggcattgcagaatccctctcagtggacagtatgcactcagctgaccactctctc 
T AG AAATAGTCAAGAT ATGAACTAAG AAATTTT AATG CAAATACAT ACATT CCTG AAAGACG GGGAATTAAATT ACTAATTTTTTT 

TTTTTTTT AAATGATG ACAGTGGT CCC AG AACTTGGAAAAGTTGTAGGGATTTCT AAACT CAAG C AG ATTCGCAAGTGCTGTGCGC 
TTGTCAGACCATCAGACCAG GG CCAACCAAT CAG AAG GCAACTTACTGT ATAAATTATG CAG AGTTATTTTC CTATAT CTCAC AGT 
ATTAAAAATAAATAATTAAAAATTAAGAATAAATAAACGAGTTGACCTCGGTCACAAAAGCAGTTTTACTATCGAATCAATCGCTG 
TTATTTTTTTTAATGTAATTTGTACATCTTTTTTCAATCTGTACATTTGGGCTGTCTGTATGTTTTTATAGCTGGTTTTTAAAAAG 
CATAATATGCCTATAGCTGAAAAGGAAACAGGGCTGTTTAAGTCACTGACTTATGAGAAAGCAAAGCACTGGTACAGTTATTTAAC 
AGGCATACACAAGCAGGGAAAAGATAATCCATTTAGATCTTTAATGCTTTGGAAATGCGTGTAACAGTACTGCAATAATCACAGCT 
CTGGGAAAAACAACGAAACTTTCCCTTGTGGAGAGGAGGGATTTTCCTGCTCTATATAAGCAACATATTTTTAGACATTAAAATAT 

atataattttgcaggtaattgttgacttttttaactatattaagtgttaagctgacaactgtcaaagaagaccatgttgtaaaata 

atttgactaaataaatggttccttctctcagtgctgaggacagttttcttatttaccgcccccgttaggtcaaagggttttccctg 

gggaactttcctatttacttcttgcactatcaagaatttttcgaatgtacctactgcagtacagcagaaggtaaaaaatcagtgtg 

gtttttcattgttgttgatgatgtttgtagtgtttttgtgtgtgttatttaaatcttcctccagcctaaaagggttttataaaaca 

gcagctaaggccatggataaacctgtatgtaaggactggagcaaagcgagctggtctatccagacttgtctgtgagatttaactct 
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gcagcctcccctgggcacttcagacccagacggccaccttctgccactccagcaaagaataagcgccctgcttccttcaggtctca 
gaccaggactttatggctcatgcagatttttaaggtcatttttcttcccaaggaagaaacttgcctccagttccttcactgttagg 
tagcttattttcattttctctattttacaatgaaaagagtgaGacctgggaagtccttgatttgcaaggaattagactcacagcat 
tggtaaccctagaaccttcttagggtaacactaagtaccttctagacaacatgtctacctaaatgaaatgggatgtgtttcggaac 
ATTTG TCTCCAG TTTTTTTTT AATCTTG CACC CTG CCAT TTAAAAAGATGTGTAAAGC ACATATTCTC AACATATGC ACATTGATT 
TATAAATCATATATACAAACTGTTACATTATTCTTCATATTAGAAAACAAATACAAAATAGAACATTTTAAATGGTGATATAAAAA 
TAAATTGAAACTGAAATTCTACTCTTTTCCTCCTATTTTCTCTATATTGAATATCCTCTGCTATTAACTCTCAAAACAAAGATGTT 
GGTCTTTAGTGAAAAAAGTGTATGCATGTACTGGATTTCTAGTGACTTCCAAGAAAGGAGAAAATTAAAACTTGGTATTAGTGGCC 
CAAGCATAGAAAGAGGAATGATGAAGGCCAGGTATGTTTAAGAACAAACTAGCTGAATTCTTTGGCAGATCTCCATCTTAGCCACG 
CAATTTCCCCATCAATTTTGAAATCTGCAAAGTATTCATTAGGGAAAATGGAGGCATATATTTCTGAGTGCTGTAAGAAGATGCTC 

agcccattagttcattcttttaaaggttttctttatgtgtcctactcaaacactggctcaggctcatcttctctacacagtcatag 

agctttagccaaatctcgccccctgaatatgttccacagtgatttgtcctatgcctcagaagctggcccactggctgacaggactg 

gggcaccattttctcctcataagcatttgtacagagggggcactggcatttattcccctgcaatgcccagattgaacgtttgctag 

ctggctccagggcatg aag cggactagtcccag agg acaaacagaatctttgccctc CTG tctgctagtc cagtcttttccctg ct 

ggatcattgtgtgcctgtgccatgaggtttctgccatctaacaaacagtgccagccaagcaaagcgggcatgcaggcctgcaagtg 

GTTCTCATGGAAGCTGTTCCTCCCCACAGTTTGGGACACTGACCAACAGTCCTTTAGCAGGAGGTCGTCTTAGTCCATTTGGTCTG 
CTATAACAAACTACCATAGACTGGGTGGCTCATAAAAACAGGACTTTATTTCTCACAGTTCTGGAGGCTGGGAAGTCCAAGATCAA 
GGTGCCAGCAGATTCAGTGTCTGGTGAGGGCCCTTGCCTTGGTTTATAGAGGGAACCTTCTCACTGTGTGCTGATATGGTGTAAGG 
AGCAAGGGAATGCTCTGGGGTCTCTTTCATAAGGGAATTAATCCCACTCTTGAGTGCTCCACCCTCATGCCCTAATCACCTCCAAA 
TACCTTCACATTGGGG ATTAGGTTTCAGCAT ATGAATTTGGGAG AAGGGACAG ACAC AGT CAGTCTATAG CAGAGGTCAT CTTTTT 
TCAGTGTCGAAAAATGTTGTTGAGTCCCACACAAAGGAAGTTCTATTTTATTTTATTTTATTTTATTTTATTTTATTTTATTTTAT 

T TT ATTTT ATTTCTGG AG AT AGGG T AT CT CT ATGTTG C C CAG G C AG GT CT CAAACT C CTGG CT T CAAG CAAT C CTT C CAC CT CAAC 

CTCCCAAAGTGTTGGGATTACTGGCGTGAGCCACCACACTGGGCCTATTTTCAATATCTGTTATTTTAAAACATTTTTAATAGTCA 

ACAGCCACTAGAAAACGTAATGACACTTAAAAAGATTGTTATTTTACTTAACCAATAACATCTGCATGCAAGTGAGCGATGAACAT 

ACACAATGGGAAATGGATTAAGAGGTTCTCAGATAAGGTTTGCTAGTTTAGACCAAATGAGATCAGGAGGTTCTAGAACACAAGGG 

AGGAAAGCAGCATCTGTCCACCCCAAGCCAAGTTACTGCCAACCCAAGGCAATGCTTAGTGGATAAATAAAAAACTGAACAAAATG 

CAGTACTTCATGTGAGAGGTGGTTTCTGTGGACTTGGATTCTTACCGTATTTCCTCTAATATCTGTTCATTACAAGCACCATGTAA 

ACCTGTTGCCTTAAAAACTCTTGAAAAGGTGTCCTTTGGGGGAATGTGCTTGGGGGAAGCAACCCTTAAGCATGGCTGTCTGCTGC 

CCAG CCCCACTC CCACACCTTG CTCAGAAGTT CCTCCAC C AT CAACAGCACCACTG AGCTTGTGTCCAGAAGGCCCTCAGG AGG TC 

GAGGTAAGAGGATGCTTTGTATCAGTGGGGGCAGGGATGGGAGAGGTAATAAGAGCCGGGATGGGGGCCAGGGGAGTGACTGGGTT 
CTGGTGAGCATACAGAAGCTTTGCTGTTATTCAGGAAGGAATGCAGGTTTTGCAGAAAGCACATTGGGCATTTCATCACGTAGAAA 
GCTACTGAAACTGACACTACACGCCTTCAGCCAGGGAGTCCCGCTAAGGGATTATGAAAGGCCGGCTGATTCCAAAACTACAAATC 
CCAGGCTCCCCCGGGGGATGGACACTTGTGAGAGGAAGTGGGTTAGCCAGTCAAACCTCCAGGGTTTCAGCCAGTTGAGAAAGGAT 
AGGGAGGGAAGTTTTAAAAGGAATGTGGGCCCACAAGCCTGGGATCTGTCTCTCTCTCTCAGTCTGATGCGGCCTCCTGTCTAATT 
GTTTCAGTCTGTCCGAGCTGGTAAATCCCTAAGCACATAGTCAATTTACACTCAGCTTAAAAGCTCTAGAGGGAGACAGGAAAAAT 
TTCCAGTGAGACCACTCACTCACCTACAACTGCTAGATTAACCTTCTGCArTTTAACTGAGTTAACTCATATGTTTTCTTAGTGGG 
AGG AAAGAGG CAATTTG AGT AGAC AAATG AAAATGAATATAATG CCAGAAACCCTGGGTTCAAATGCTGGCC CTT CCACCTACTGG 
GTAACTTGTCTTCATCGATTAACTAGGACCTGAGTTATACCTCCTGCATGAGTTTCTGTGAGGCATCGGACGACAGTGTGGAAAAC 
CCATTGTAGACTGCTGTACAGGAGGTTTATGGATAATCATCGTTGTCTGCTAGTATTGGCTAGTATTTTTCAAGAACATTCATTAA 
GTCCTTGGTAGCTGGTGGGCACCCTGTTTGGGGAGTTCAGTGCAGGGTCATTTTTGTTTTGTGGTCAGAAAGACATTTTCCAAATG 
GGTGCAAAGTAGAAATAAGTTGGGTTTTCCAGAGAGCCTTTGCATTTTCCCCATCCACGGCCCTCCCATTGCCCCACTTGGGCTTT 
TGCCCTTCCTTGGCTCTATGTGTGCACCTAAAGCCAGGGGAGCGTGTGGCCAAGCTGCAGGATGTTGCAAATAAAATGAGATTTTA 
TAAAGGAATGCTAAAAATGTGCTTTGACAGCAATGTTGGATGGGATTTTTCAATCGGCTAAGAAATAGAGGTTGGGAGCTGGGATT 
TTATGCCCGGCAAGCTCGGAGCTTGATTTTTCCATCTATAAAATGAGGATGATTTAATAACTATACAAGAGTATCACTGGAGTTAA 
GTAAGATAGTGTACATAAAAATGCTCTGTATGTTGAAAAGAACTAGGAAACTGCAAGATTTCCTAGGTATTATTGCCAAGGTCTTA 
CTGTCTTCATCGAGAGGCAACTCCTCTTTACCTTCAAAACTCTGTACAGGTCTCTGTTCCTCTCTGATCTAAGATAGAGTGAAGCC 
ACACTATTCTATTCTATTCTATTCTGTATTGTGAATATACATTGTGATTTTTTAAAAAACTGTAAAATCTTGAAATAGTCACAAAC 
TTCCAGAAAAGTTAGAACAGTACGACGAACAATTTTTAGTGAATCATTTAAGAGAAATTTGCCAACCATGCTTCATCAACCCCAAA 

TGCTTAAGGG TATATTT CATTTAAACAACAAC CTTTTCCT ACAT AGTCCAGT AT AAT CAAG AGAAT CGAAT AACTAATGCAAGCGG 

ATTACTCCTATGTAATCCCGAGGCACCATGCACTGTTGGCTGATTGTCACCACTGCAGTCTTTTGGAGCAAAAGGTTCCCATTCTA 
AAACACTGATTGTGTATAGTTGTCATCTACCATTAGTCTCCCTCGGTCTTTCAGGTCTGTGACAATTTTGAATATGACAGGTCAGG 
TATTCTGTAGAATGTTCCCCAATTTGGGATTGCTGGTATCTCTTCGCGATTGGATTGAGCCAAGGCTTTTCTGAGAGGACCATCGC 
AGAAGTCATGCTGCCTTCCTCTCCTGTATTCCATTGCGTGGTACATCATTTCAACGTATCCCGTTATTGATGAAGTTCACTCTTTG 
TTTAAGGTGGTGCCTCCCAGCCTTCTCCTTTGAAAAGTTATTCCTTTACCCTTTGTAATTAATAAGTATTTTGCGGAGGTTTACTT 
TCAAAATATGTAAATATCCCATTCAACATCAAATTTCAAAGTATTCATTCATTTATTTATATCTCTAAGACTCATGGCTCTCTATT 
TTATTGAGTGGATATGATCTGTTCTTTAAAGATTACATTGTCCCAATGGAAGGATATTCACGCTGGCTTCTGTCTCCTTTGACATG 
TTCCCATCAGTCTTTAAGTGCTTCCTTACTTTCTCGCACAACAACTTATTTTGGAGTTTCTGCCCTAGCCCTGGAATTAGTCATCT 
CCTCATGGATTCCTAGTTCTTTTTAGTGGAAAATGCTATTTAGAACCCAATACCTGGGGGATAGATGTGCCAATTGCTAATGGGGT 
GTCCCTGCTCCCAGGCTCCCTCAGTGTACAGAGCCAAGCAATAGACGTAGATACATACATACACATATATTATGTATGTATGTATG 
TGACTATATGCACTCACGTACATACATACATATACAGTCATGCCTTGCTTAATAACGGGGATACATTCTGGAAAATGTGTCCTTAG 
GTGATTTTACGGTTGTGAATATCATAGAGTGTACTTCACACACCTAGATGGAACAGCCTATGACACACCTAGGCTACATGGTACAG 
CCTATTGCTCCGAGGCTACAAACATGCACGGCATGTTACTCTACTGAATACTGTAGGTGACTGTAATACAATGGGAAGTATTTGTG 
T ATCTAAACATGGAAAAGGTACAGT AAAAAT AGGAT AAAAGTTAAAAAATGGT ACAC CTGT ATAGGG CACTTACCATGAATGG AG C 
TTGCAGGACTGCAAATTAATCTAGGTGAGTCAGTGAGTGAGTGGTGAGTGAATGTGAAGGCCTAGGACATAACTGCACACCACTGC 
AGACTCTGTCAACATTGTACACTCAGGCTACGCTAAATCTACAAAACCTTTTCCTTTCTTCAATAATAAATTAACCTTAGCTTACC 
GTAATTCTTTATAAAGTTCTAAATTTTTTAACTCTTTTACTCTTTGGTAATAACATTTAACTTAAAACACAAACACATTGTACAGT 
ATAAAAATATCTTCATATCCTTATTCTATACACTGTTTTTATTTAAAAAAATATTTCGTTTTACTCCTTGAAATTTTTGTTAGAAA 
TGAAGACATGAATTCATATTTAGCCTATAACCTGCCTGAGGCTGTTTTACAGTTAACTTTCTAAACATGTAAGTAGGCATTATCTA 
CGTATATCTAAAATCTATCATTCTAAAATAATGATAAAAATCTATCATTTTAAAGTAATGATACATAAACAGTAACATAGTTGTTT 
ACTATCATTATCAAGAATTACGTACTCTACACCTGCTAGACTTTCATAGACCGTCAGGGAAGTAGGTTTGTTCACATCAGCGTCAC 
C ACAG ACATGAAGATTGCATTG CACTTC CAC AGGG CATGAGC ACCGATGTCACTGGGTG ATGGG AATTCTTCACCT C CTTT AT AG C 
CTTGTGGC ACCACC ATTGC AT ATGGGGTCTTTCACGGACCT AAACATCTT T ATG C AGTGCATG ACTGTAT ATG CTT ATACATTTAT 
ATCTATATTTATTTCTGCTATCTATATGACTATGCATATACATCTATTTCTGTATTTATTTCTACTACCTATCTATATTGAAACCC 
TGAGTTCACTCAGAAGCATTCATTTCTAATCCAACACTGGATGTTGATTCCCCTTTTGTGTCTGTAATTCCTTTATTTGACAGTGA 
AAAGAATGGTTTCCATTAGACATCCTATAAGCCCTTCCTTGTCAATCCTTCTGCATGCACCCGGTCTTCCATCTCTGCTGCACCCC 
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xmrrTrrATGCAACGTGTTCATCTCCCTGCATTGGCCCTAAACTCCCATCCAGGCCACCCCACTGCATGGGCACCCTCCTCACCC 

rArcccAGGCAGTGCCTCTGTGTGGATGTTGTTCTCACCCTGTTCAAGCTCTGATGCCCCAACCCAGGCAACGCCTCCACAGGCAA 

acCCTCCTCAACCAGCTGTAGCCCTGACAGCCAGGACAGGCTGCACGCCCTGCGTCCCATGCTCTCTTTACTCCACTTGGGCACTA 

ArACTTCCCAXCAGGACGCGCCACACGGAAGCCCTTCTCACCCCGTTCAGGCTCTGATATCACTACCCCCTGACACCTGCCTTGCT 

rTrrTGCACCCATGGCTCCTGGAGTCAAGACTTCAGTGGGAGGGGGAGGAAGAGGGAAGGAAGGGGAAGGAAGAAGGGAAGATGCG 

TGCTrACACATTTACAACAGCACATATCTCATTGGGTGTGTGTATGTGTTGCCCATGCATGGCAAAAAGGGACCACAAGATCCATT 

AAACTGTAGTTTTGCCTGCTTCCATATTCTCTCTCTCACACACACACACACACACACACACACACACACACACGCACACACCCTTG 

TGCCTTTTGAGATGCAGAATCTGGCAAGCAGTTAGAGAAAGGAGAGAAAGAGATGAAGGAGTAGTTAACCAGAGAGGCTAACAAGA 

aaattaattcagttatagctaStctgccttcataaggatatttctgatgcttctcagcctgttccttttatactgaatatttaca 

aacttSgtgatScctgatcagaatccaagacacaaaactcaaatgaatccaatttttcaagtggcttcaacccagcaaccaaat 

raTAGGGCTGCCATTTGTGCTCAAAGCCAACACTCCAAGGTTTTGTGTAGATGAGAATGAAGAGGGAGAAGGCGAGAAAAGAAGCC 

Sttcct^cgggggcS^tgcctggaattgcagcactttggtaggctgaggcgggtggatcacctaaggtcaggag^c 

aacac:CAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTAAGCGTGGTGGTGCATGCCTGTAATCC 

^gct^caggag^^aggca^ggcaggaggatcgcttgaatccgggaggtggaggttgcagtgagccgagatggcacca 

ttgtatgccagcctgggcgacagagtggacttggtctcaaaaaaaaataaaataaaataaaaaataaaggtgtttccatccccaca 

aagagctatgtcaccaaagacacaggcaccccctatgacgtcctgctcatttaggaaacccatattcctagaagatcaaagcccat 

^cctSggk^gtttgtttaattccgggagggatattatgggcatttgtggagtttccagaaaactcaaaagagccataaaaat 

cgt^tacatacaacattcatctaggttaaatttctttgcaagaagtgtctaattctcaagagatcagctattcagcttgctggg 

-__ aaTTZ , rzia B TGG TCCCTTAGCTTTGCTCAGTCAACTGGCCAAAAGGCAACGGAGAGGAAATTGGAGTTAAGACAACTGCAGT 

to^SSSgcctattctactgccagcattctggctaatcagaatggatacagatggacaagtatcctttatgcatgagg 

GCCTGCTGGTTTTCCTGGGCGAG 

"y^.^^PPTf-rA^^GGAGTGAGGGCAGGGCGCTCGCAGGGGGCACGCAGGGAGGGCCCAGGGCGCCAGGGAGGCCGCGC 

ATGGACGGGACTATTAAGGAGGCTCTGTCGGTGGTGAGCGACGACCAGTCCCTCTTTGACTCAGCGTACGGAGCGGCAGCCCATCT 

tcm^mccagtgagggtcScg^^gcgggagtmgaccacatgStggmccag^agtc^cgctggactgcagcgttagc 

— — 

— r=s=ssss== 

ctataatacaacctcccacaccgaccaatcctcacgattgagtgtcaaagaagacccttcttatgactcagtcagaagaggagctt 

ggggcaataacatgaattctggcctcaacaaaagtcctccccttggaggggcacaaacgatcagtaagaatacagagcaacggccc 

Sgc^^Sta^agatcctgggcccgaccagcagtcgcctagccaaccctggaagcgggcagatccagctgtggcaattcct 

gctggagctgctctccgacagcgccaacgccagctgtatcacctgggaggggaccaacggggagttcaaaatgacggaccccgatg 

“SSSSSSSSSSSEESS^^ 

^^SI^ScWTGTATTTGTTCTTTAAAAACATTTTTTrTAATGTTGGTAACTTTTGCTTCCTCTACCTGAACAAAGAGAT 

rAATAATTCCMGGGCCAGTATGCCAGTTTGAATTCTCAGTCTCCTAGCATCTTGTGAGTTGCATATTAAGATTACTGGAATGGTT 
a^TPATGGTTCTGAGWlAGAAGCTGTACGTTTTCTTTATGTTTTTATGACCAAAGCAGTTTCTTGTCAATACACGGGGTTCAGTA 
»rr Arar ataaTCATGGACTTAACCCGTCATGTTCTGGTTTGAGATTTAGTGACAAATAGAGGTGGGAAGCTTATAATCTAATTTTA 

GGAGGACCAAATTCAGCGGATGGCAACTGGAACATTGATTGTAAGGCCAGTGAAGTTTTCACCCAACTGGAATTTGATGGAAAGAA 

ggtttgtgtgtttaagacgccaagggcattgcagaatccctctcagtggacagtatgcactcagctgaccactctctctagaaata 

rTrtar atatGAACTAAGAAATTTTAATGCAAATACATACATTCCTGAAAGACGGGGAATTAAATTACTAATTTTTTTTTTTTAAA 
rr^rlcT^CCCAG^ACTTGGAAAAGrrGTAGGGATTTCTAAACTCAAGCAGATTCGCAAGTGCTGTGCGCTTGTCAGACCA 
TrarArCAGGGCCAACCAATCAGAAGGCAACTTACTGTATAAATTATGCAGAGTTATTTTCCTATATCTCACAGTATTAAAAAATA 
astaaTTAAAAATTAAGAATAAATAAACGAGTTGACCTCGGTCACAAAAGCAGTTTTACTATCGAATCAATCGCTGTTATTTTTTT 
TTAATGTAATTTGTACA^TTTTTTCAATCTGTACATTTGGGCTGTCTTGTATGTTTTTATGCTCCTTTTTAAAAAGCATAATATG 
rrraTAGCTGAAAAGGAAACAGGGCTGTTTAAGTCACTGACTTATGAGAAAGCAAAGCACTGGTACAGTTATTTAACAGGCATACA 

raArrarrGAAAAGATAATCCATTTAGATCTTTAATGCTTTGGAAATGCGTGTAACAGTACTGCAATAATCACAGCTCTGGGAAAA 

agaatoaaactttcccttgtSagaggagggattttcctgctctatataagcaacatatttttagacattaaaatatatataattt 

TGCAGGTAATTGTTGACTTTTTTAACTATATTAAGTGTTAAGCTGACAACTGTCAAAGAAGACCATGTTGTAAAATAATTTGACTA 

AATAAATGGTTCCTTCTCTCAAAAAAAAAAAAA 

a^cS^attwvggaggctctgtcggtggtgagcgacgaccagtccctctttgactcagcgtacggagcggcagcccatct 

rCCCAAGGCCGACATGACTGCCTCGGGGAGTCCTGACTACGGGCAGCCCCACAAGATCAACCCCCTCCCACCACAGCAGGAGTGGA 

tc^agcSgtgIgggtcaacgtcaagcgggagtatgaccacatgaatggatccagggagtctccggtggactgcagcgttagc 

aam'gSgcaagctggtgggcggaggcgagtccaaccccatgaactacaacagctatatggacgagaagaatggcccccctcctcc 
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10 



raafATGACCACCAACGAGAGGAGAGTCATCGTCCCCGCAGACCCCACACTGTGGACACAGGAGCATGTGAGGCAATGGCTGGAGT 

gggccataaaggagtacagcttgatggagatcgacacatcctttttccagaacatggatggcaaggaactgtgtaaaatgaacaag 

rAGGACTTCCTCCGCGCCACCACCCTCTACAACACGGAAGTGCTGTTGTCACACCTCAGTTACCTCAGGGAAAGTTCACTGCTGGC 

rTATAATACAACCTCCCACACCGACCAATCCTCACGATTGAGTGTCAAAGAAGACCCTTCTTATGACTCAGTCAGAAGAGGAGCTT 

rrGGCAATAACATGAATTCTGGCCTCAACAAAAGTCCTCCCCTTGGAGGGGCACAAACGATCAGTAAGAATACAGAGCAACGGCCC 

rarCCAGATCCGTATCAGATCCTGGGCCCGACCAGCAGTCGCCTAGCCAACCCTGGAAGCGGGCAGATCCAGCTGTGGCAATTCCT 

CCTGGAGCTGCTCTCCGACAGCGCCAACGCCAGCTGTATCACCTGGGAGGGGACCAACGGGGAGTTCAAAATGACGGACCCCGATG 

aggtggcSggcgctggggcgagcggaaaagcaagcccaacatgaattacgacaagctgagccgggccctccgttattactatgat 

aaaaacattatgaccaaagtgcacggcaaaagatatgcttacaaatttgacttccacggcattgcccaggctctgcagccacatcc 

raCGGAGTCGTCCATGTACAAGTACCCTTCTGACATCTCCTACATGCCTTCCTACCATGCCCACCAGCAGAAGGTGAACTTTGTCC 

ctccccatccItcctccatgcctgtcacttcctccagcttctttggagccgcatcacaatactggacctcccccacggggggaatc 

TACCCCAACCCCAACGTCCCCCGCCATCCTAACACCCACGTGCCTTCACACTTAGGCAGCTACTACTAG 
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Table 46 

MOUSE NOMENCLATURE 
ICSGNM Tk2 

Celera mCG21S47 

5 

HUMAN NOMENCLATURE 
HGNC TK2 

Celera hCG1640726 

10 MOUSE SEQUENCE - GENOMIC 

AGAATCCAAGAGGACATGACAAGTGCAGTGGAGGAAGAGGGGGCAGCTTCCTGTTTAGCCAAAGAAGGGATGGAGAGTCGGGGGGC 

gcacaaggcagaccaggagagacgaggttctgggatgtgacttgggagagaagaggtaaaaattaagctgtgttttactttgcttt 

GTTTTTTG TTTTTGTTTT TTTCTAGAACT AACTTTGCAATCTCTTG CTG AAGGGCCACCT AGACCT CAC CCG ATG ATTTC CATTTG 
TCTGTTTTGACAGCTGTGGTAGCCACTGGAACAGTTGATGGTGCAAGCGTCCTCGATGGTGTGAGTGGGTCTCTTGACTCGTGTGC 
15 CTGCTCTTGGGACTCTTTTCCTCCCGTTGAGTTGTCATGTCCAATTTCAATATGATAGCTTTTGCTTCCACTTATTATATTTATTT 

TGTCATGCTTGGTTGTTATCTCTTAGAAGTGTATTCTTTTCTAATGAGAGACAGAAACAGAGTGAATCCAGAAGGAGGGGAGTTAG 
GG AAGAACT CGGAG CAG CAG AGG AAG AAGAAACT ATAATCAG AATAT ATTGT ATG AGAAAAG GATCTTT CTTTTGTTTTTTTCTTT 
T TTTGTTTTTTGAG ACAGGGTTTCTCTGTGT AGCCCTGGCTGTCCTGGAACTCACTCTGTAG AC C AGGCTGG CCT CGAACTCAGAA 
ATCTGCCTGCCTCTGCCTCCCGAGTGCTGGAATTAAAGACGTGCACCACCACGCCCGGCTTATTTTTAATAAAAGAAAAAAAGCAG 
2 0 AAAGAAGTGGGGGGGGGCCAAAAGTTAAAAACATGCTCTAATTTATTAACATGGTTCATGGCTCTAAATCTAAATTTCTTTAGGAC 

ATTCATACTTAAGAGAATTCTTCAAATGGAAAGGTCAGCCATACCTACTGGTACAAACAATAAAGAGAATTTATGTTCTGTGGGTA 
TCCTGAATCCCTGAGAGCATCCCCCAAGCTTGGATTGATTAGCAGTGAGCAGAGATCACCTTAAATATTTAGGAGATCCAAGTAGT 
TGACTAAGGTGTCTTCCTAAGGCAGGAAAGGTAGTTAAGGTTTAAGGTTGAAGTTCATCACTTACAAGCAAAGGCCAAAAGAAAGA 
TCTCATTATCTTGTCAAGTCCACACGTGTATAAGACTAGGAAACAGAAAATAACGGTGACTTCAAACCCAGTGATGACGATATATG’ 
25 GTTCAGGGGCTTGTCCCACGATGAAAAAGATCATAGATGTCACAGTTACCACCTAGCAGAAGAAAACAAAGACTTAGTCATTGATC 

ATACAATGGGTTTAGTTCCTATGGGGAGGTTGGGTGCATGTGTGGTACTGGGGGTTGGATCCAGGGTCTCAGGTAGTGAGTGCTGT 
ACCATGAAGTTACACATATCCCTAGCCCCCAAATGAGGTCTAAAACCAATAAGATTTCTGTCACACATTGTAGAAAGGAGAGGCAT 
GGCTAACGTGGGTACTGAGTCCTGCTTGTGGTTTAGAGGACTAAGTGACCTGTTCAAGTGCAGCTAATCACTGCACTGTGCTCTCA 
GGTCTGTCCCCTCCAATTGTCTCCTCTCCCTCTCGGTCTGCCCTCCTCGGCCAGCTCATCTCTTCGTCTTCCTCTAAGACATCTAG 
30 GTTGTCTTCTGTAAAACACTCCTCCCAAAGCCCTTTCCTTTCACCTCTTCCCCAGACAAATCCTATTCTGTTCTGCTTGTTTGTTG 

GTTTTCTGCTTCTTGCTGCTTCTCAAAAACATCTGCATCCTGGCTGCCTGAATTCTTCACCATCCACTCCCTCATAACTCCTTAAC 
GCTCAGTAATCTGCAATCTCCTATTGGACTTCAGTTGAATGTTGCCGTGAGGGGCAAGATGAAGGGGAGGGTGGGAGTGGCAGAGG 
AGGAGGAGATGGATAGAAACATTGTCAGAAGCAAAAATAAACCTGTGTGCATTTTCATGTAAGTCCTCTTACTAAATACATTGCCA 
TTAGAATTAAGGGACAGCTGAAGTCTGGAAACAACCTAAATGACACCCAGAAGTGAATGGATAAAGAGCATGTGATCAGAGCTGGG 
35 ATGCAGCTCAATGATTGGTGTGAGAGGTCACTAACTTAGCACATGTGATGGCCTTTGTTAATTCCCAGAAACACATGGACGTGCAC 

atgcatacacataccacatacatacatgtatacacccacacacaaaaacatacatatacgcatgtacatacacacacacacatact 
caagtgcatacatgcatgaaaggcaggggaataggtctatccataatggaatgttaggaacaaaaaatttgaagtattaatatgga 
tatactattgacatatgacatcgatgactctcataattagatggatgaaagatgacaagatgagtatacatcatgctatttataga 
aaattctaggaagtaaaaggtcatctgcagttacagaaaaagcttatttatacaaaacagaactaaattttatagaaaatatagtt 
4 0 acagagagcacatgagtggacccctggggctagagtaggcaggaagaagggattatcgtggccatgaggaacattttaggggtttg 

ggagccaatcatgtgccacttaacaaatagatccactctgggaaatacggtgagtgattttgtcgtgcaagttatcataaaaatac 
agatactaagatggcgctgatatcaccaggtgacatcgtctcatgggactgctgatatataagcaatcagcccatacctaagaaag 
tttgccaggcatgactgtattgattaccctgattatggtgataatttcattggttatatctgtgtccaattgatccaatgacacac 
acactggaaatgcaagtgtctttcccatcaactatgg caacacgaccttctaaaacataaatttg ttcacatcctttgtctattta 
4 5 aaattcaagtctacattttctctattatatagtccccctttcaccatgtgtcttgtatctcaaagtcagctaccatttactgtagc 

aaaaattcgcctctcaatttgtccatgaaaattccagtggtcacttcccaggcctcatttacttctgttccccctggtgtttaatg 
cagctgatcacagcctcaagtttcttcacttagcacccaggacaccctgacttatcttcttctacctccctaacaactccctccca 
ctctttgcatgttctccctgccctgcctttactgctcacagactgctagagttcacacatccccttgtatcttctattaaatttct 
ttcttcatgactccacccaccacttgactttcaatacgaccatctctcacccaaatccagctctatccagttcagtttcgctactc 
50 atggctctcacaggtatctctaatctactactgcattcaaagctgcctgctcctcctcccacacttgcttctcctgcagggcttct 

gataccagtgtgtcgcacctacactttttcatatgtgtaggcccctaaattcccaaataccaggactaaaggcaagtatcactgtg 
cctggtcaaaatgcaaaaatgttgactgctgtgtgtgacagctgacctttgatggtttaatgtgcacaaacttttgcttcatgtat 
gaaatcactaaaaacactgtctactaccccgcaggctatgtgtacgaggtatccataaaacgtaaatcaattctgtatttaaagtc 

G GGTTC TAT CTTCG AG AT ATCT CATT ACAC ACTTGT AGAT AC T C CAAAT ATC CT AG ACAGTGCTGGT CTTAAGCATTTGGGATAGG 
55 AAATCTGTAGATCCCTGATCTGACTATTTGCTATTTGCTGCGCACTCAGTCACCCGACCCTTGCTTGCTTGGCGTGTCTTGCAGCG 

ATGAGCTGTAACCCTGGTACATTCCCGCCTCATTTACTTCACATCACTGGCTTTTTCTATTCACAACGTATTCTCATCACTAGCAC 
TCCGTCTCACTTAACTCTGACCGATACCATCCCAGCAAAGTCTAACCCCAAGACTACAATCTGAAACCTTTGTCAAACTCCTCCTC 
CTCCTCCTCACGTTCCGTTCTCTGCCTTTTATTTCTCTTATCCCCTAGCACTTAGGCTTAAGATGCCAGGTAATGCACTGGGCTTG 
ACTCTGCTGCCCTATCTCCCATCCCAATATGT AAATG TCTTGTTCACTG CG G ACAGCAGG CATTC AGTAAG TGCTTGTTG GATG AG 
60 TACACGAAGCACCAAACTTCTTATTGTTCAGAGCAGAGATTCTTAAGGTTTTCrTACTAGCCTTCATTCACGTGGGTTCTTTTGGG 

AAATTTTCTTCTGGTATATGTCTCGCTTCTGTATCCTACCTTTATCCTATCACATATAGTACCCCTTTGCTTTCATGTTTGTGTCC 
TGGACTAAATGGAAGCATTCTATGAGGCAAGAACTTCTGTTCTGTGCCTGGCATAGAGGTGCATGCATTTAATCCCAGCCCTTGGG 
AGGCGGAGGCAGATCTCTGAGTTTGAAGCCAGCTTGATCTACAGAGTGAGTTCCAGGACAGTCAGGGTTACACAGAGAAACCCTGT 
CTCAAACAAACAAACAAACAAACCACAAAAACAAGGGGCTGGAGAGATGGCTCAGTGGTTAAGAGCATTGACTGCTCTTCCAGAGG 
65 TCCTGAGTTCAATTCCCATCAGCCACACAGTGGCTCACAACCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTGTCTGAAGAC 

AGCTACAGT AT ACT CACATTAAAT AAATAAAT AAATAAATCTTTAAACAACAACAAT AACAACAAAACCACTAC C ACACCCCCCAA 
AAAAAGAAAGAAAAAAGAGAAATTTTGTGGTTGGTGACATGGCTCAGTCAGTAAAGCACTTGTTGAATAGTATAACACTAATATTA 
AAAACAACAACAAACAAACAAACAAAGAAACAAAAACAAACAAAAAGCCAAAGCCGGACATGATAGAACACCCTAACTCTGCCTGT 
TATCCTTGTAATCCTACCATTGTGGAGTTGGAGACTGTTTGCTGGCCAGCCTAACCTAATTGGTAAGCCCAGGCCAATGAGAAACC 
70 CTGTCTCAAAAGCCAATGTGGGTGGCTCCTGAAGAGTCACATATTTTGGTGACTAAATATAAAAGTTTTATGATTCAGGGATTTCT 

GTCTTGGTAACTAAATGGAAGAATTCTGTGAGTTAGGAATCCACTTTTGTCTTGGTTGCTCTTTCTTCCAGCTACCAGCCCAGAAG 
CTGGAACACATTAAATAGTCACATCGTGTACAGCTTTGTGTCTCAGGTGTGCAGCACCCATGGTGGCCAGAAGAGGGCATCCTATC 
TCCTGGAGCTGGAGTTAAACAGTTGGCCAGGAGCAACTCAACATGGGTACCAGAAGTTGAACACTCGTTCTCTGTCAGGGCAGTAG 
CTGTGGCACTGAGCCATTACCCAGTCTCTCACACTGAGTAGAGCGGTAATATCAGGGCTGGAGATTTGACTCAGTGGTTAAGGGCA 
75 TATATTGCTCTGGCAGAGGGCTTGGATTTGTTTTCCAGCATCCCATGGTGGTTCACAACCATCCATAACTCTGCTGCCAGGAGATC 
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tgatgccctcttttgaccttcaaaggcaccaaacactcgtgtggtgcatataaatacaggcaggcaaaacactctcacataaacgg 

aatagatctaaaataaataaataaagcaagcaagcatctgggtggttgggtggtagagacagatgaaatgcttgtgagtttttcaa 

GACCAGCCAAAGACATGCTATGCGAACCTGTTAAAACCCAAA'TGGGGCTGGAGAGACAGCTCAGCGGTTAAGAGCACTGACTGCTC 

ttccagaggtcccgagttcaatttttagcaaccagttggtgtggctcacaaccatctgtaatgggatctgctgccagcttgtggtg 

tgtctgaagacagctacagtgtactcacataaaataaataaatctttaaaaaaaacaacaacaacccaaaaccaaaaaaaaacaaa 

acagaacaaaaaacaagttatattaaacttaaactcctcccccctccccaactatctatctgtttcaatgttctggagctaatgta 

aaactccaggtggccagtcaccttcttgattaaataaggcaaaggtaacctctccctctgctccagagtctttttctgaatgtctc 

atatgaatcataatttggagctacctctccgaatcacggatttctgacacggggaaggtttcctatgcaattaattttcctcattc 

ACTTG AAGTTTG AATCTCCTTTAC AACATC CTCTTT AGTGCCCACCCGTG C CTTCTG TAGTCAGGG AAATACTGTCTTCTCTGG CG 
GTCATTTAAGTTTGTCGCCCCTTCAATATAATAAACTCTTCGTGTTATGTGGAAACGTTACCCTTGGAACTTTTAACCATCTCATT 
TCAGCTCTCCAAATTTTTTGAACGGCTTAACTTTTCTTTGAGTTTTCTTACATTCCTTTTAATATGGTAGTTCAGTGAAAACCAGG 
GCTTTTAGGTATGGTTGAGGAGAAAGTTGTATTGTAGGTATGACGGAGGATACAGTCAGAGGTATCTGGAAGTGGTCAGATTGAAT 
TGAGCCATGAGAGGAGAGGGCAGGGGAGAGAGGAAGAGGAAGAGAGGGGGACGGGGAGAGGGAGAGAATCAAGAGGACCAGGAGAG 
GAGAGTGTGTGTTGGGGGAAGGGGGTGGGGTACCAAGAGAGTCTGCAGAGATGGCCAGTTTATATGGAAATGAGAAGCTGGGAGAA 
GGGAAATGAATCCCAGCCTCTGGGCTGGAGAGGTTTAAGGTAGGGGCGGGGTGAGAAGTTCTGGGAGGAGCTACAGGTACAGAGTG 
AACCCAGTCCCTGGCCGTTTGTACTTCTCTAACGAGCTGAGAACATTACCCTTTAATAATGATCTCCTTTCTCCAAAGTGCTGTCC 
AGAACAGACTGCAATGCCCCTGTTAGGGCTTGGAGCCCTAATACGGGCAGTTTCCTCTTTGCTCTCGCTCTGGGTTGTATCCGCTC 
TAAGTTCGGTAACATCCAATGTCCGACTTACAGTAAAAGACCACCAACTTAAAAAAAAAATCTTAAAAAAATATTTATGACTTTTG 
AGTGGTGAGACTATACAGCGCCTGGTCTGGTAGAGGTTATCACCAAGTTCGTAAAACAAGTGAAGGGTTTTCGGATAGACCCATGG 
GCGTGTCCCTACATCATCTGAAGGAGGAAGCCACTCTACCCTATAGTTCTTCTCCGGTCGAACTGAGCCACAGAGCAATCAATGCC 
TTGCGTCTGGAAAGGCGTGGCTGGAAACCAGGTGGCCGAGCAAACGCTGCTCCAGGCTTCCGAACCCAGTCTTCTCTACCCCGGAG 
CACTCCTGACTACCGACCGCCCTGCATTCCCGCCCTGGTCCTCACCAACCGCAGGAACTTCACAAAGCATTTCAGAGTACAGCAGA 
AGGGCCGACGGCTTACGACCGGCCGTGGAGTCTCCATCTTGCCCACAGACCCAACAGTCACGCCTCTCTTTCAAGCCTTCTCGATT 
AATGGCTCTTTCCAGGACTCGCGCCACCAGCTCAACTGCCGGGGCTGGGCCTGCGGCACCGCGCTCAGGCCAAGTCCGGGCGCGCC 
TGCGCACTAGCGCGGGCCGCCCACTGGCTCCGCCTCCTGGTCTCTTAAGTTCCTAACTCTTGCTGACACCTGTCTAGCCTAACCCA 
AGCCAGGTCCCCACCACTGCTCCTCTGCCCTGGAGCTTTCCTGTGGAGAAGCACTGTTGGAGTAGGCGAGAAAAACCCAAGAATGC 
CAGCCCAGCCTCTTCGCCATTTGAGCATCTCAAATGCCACCTCCTTAGGATTTCCCTTGGTTACCTTGTCTAGTCATTCCTCAGCA 

AGTTAGACTTAGGCAAGAGAAGTTCCGATGTTCTGTTAGTCTGGTTGACCACGGATAATGAAAATGTATAGTTTTATTTAAAAACT 
AAAAGGCTACAAGAAAGGAATTTGGCCGTTTTCAGCACAGAAATTATTCCGAAGAGACAGACTTATCCTGATATGAATATCACACA 
ATGTGCACATGTAATAAAACATCCAATGGTATCTTGTAAATAAATACAATTATGTATCAGTTAAAATAAAAAATATAAATTCTATA 
AAGCAAGGATCTGTCTGCTTCTCTGCTCGAAGGGTCCCCATGGTCTGGGCCACTCATCAATAGCTATAGAATATATAGCCTGAACT 
TATGGCCTGGCCCTGTTAGTCTGTCCTTGCTCTCAGAACGTGCAAGCCTGTCTCTAGAGTACTTTTCGCCTCCCACTGCTGTTAGT 
TGTCCCACAGTTTATAAAGTGCTCCGGTGTAGCCAGGACAAACCATCTTGGAGCATTTCATGATGATAGACACAGGAAGAATATGT 
CACTTCCATTATGTGAATTAAGTCTCATGATTTCTTTTGGAGAACTGAATAACCACCCGTCCTAGTTTGCTTCTCTGTGATAAAAC 
AAACACTGACCAAAAGCAATTTGGGGGAAGAAAGGGTTATTTGGCTTACAGGAGGGAAGACAAAGTAGGAACTCAAGGCTGGAACC 
GGAGGCAGAAGAAGCAGAAGCAGAAGAACTAAGAGTGTTTATCAGCTTCAGTAGTrCTCTGGTTTGCTCATTCATAAAGACCCGCA 
GCTCACCTGCCCAGGGACAGCATTGCCCATAGCAAGGAGGCAAAAAACAAAAACAAAACAAAACAACAACAACAACAAAACCCCTC 
CTTCATCAATTAGCAACAGGAATATGCTCCACAGACATGCGCACAGGCCAATCTGCCGCAGCCAGTTTCTCAATTGAGGCTCCCTT 
TCCCGAGGTGTTTCTAGTTTGTGTXGCCTTGGTAAGAATTAACTAGCCCACAACCCCAGTCCATTTAGATCTCTTTGGATCCTGCC 
CATCTAAGATCTGTTCATTTGGCTGAATCTGATCAACAGTTACCAACAATCTCACCCCAAGACGCTCACACACACACACACACACA 
CACACACACACACACACACAACTGTCGACTTTGAATTTGAAGATTTTATTTGCCTTTACTAGGTGCCTAGCAAATAAACAGGAAGC 
CCTGTTAGGG TGATGGCTTTTTTGTTACAG ATCTAAAAG AGTAAAACAAAACCCAG AAAATGTC TTTCTTCATTTTGCCCAAG ACG 
ACTGCCAGCATCTTGCCACCTGGAAGAAGTGGAAATCTTCTTTACACGCATTGTAACTGCCCATATACAGTCAAGGCGGCAACATC 
TGGGCTTATTGGTCTTGAATGGGTGAATTATAGTACCCAAGCTTATTTTTGCTTACAAGTTGGCCTTACATGCTTTTTTTCTTATC 
CCTTTTTTGTTCATTCAGGGGAGATATTCGTTATGCTTTCCCGAGGAACATTAAAATCCAAACGTTGAAAATGTCAAAGACTGTAA 
CATTTGGGAACAATGGCTTTCACGGCCCTCTCACCTGTGTCCCTCACACTGTTTTTTGTGATGGTGGGGATTAAACCTAGGAGGGC 
CCTTTGAAGCCCAAGGACAAGCTTGGAAAATGTTCCCAAGTTTGACAAGGTCTACTTGCAGAGTATTTTCGAAGGAAAATACAGGA 
CATCCTGAGTAGGCGGTGCGAGGTGTGGATGGAGCCGGCAACCAAGGAAGTAATCGGATATACTAAGCAGTCCCCGGCATTATTAT 
GCCATCCATTCTCTAAATCTACTTGGGTCAGGGCCATTCTGCGGTCTGTAAGTGGGGAAATCCTCACTTTGAATCTCTTCGGTGTA 
GCCTAGAGGGAGAAATACTAGCGGATCCCTTAAGGGGCGGGGCCGGACAAGGGGTGGGGCGGGGCTCCAGGACGCACCGGAAGGAA 
GTAGGACTTGCACATCAGCCAGGGACTATGCTGCTGCGGTCGCTGCGTAGTTGGGCTGCCCGGTCCCTGCGTAGCGTGGGCCCGGG 
GAGCTCCGGGAGCCCCGGGAGCCTCGATTCGGGCGCCGGGCCGCTGTGGGCACCTCGCCGCGCCTGGCCTCCGGGTAACTAGTGCT 
TTTGTGCCACCTCGTAGGGGCCACACTGAACCCCGCCCCCTCACCTGCTAGTCCCCAGGAAGGGTCTGGGGACTGTGGGACCCTAA 
TGAACTGTCAGGATCGGCACTTAGTGGGGCTCAAACGCGGCTTCTCGGCCCATTTTTTTAATTTTTATTTTTTATTGTCAGATTCT 
TTAGGCTTGGGAGGTGGCTAGTTGGGGCACGAGCTGTATTTAATCAGCTCTTAGTGGATGCAGGTGTCTGCGGACCTAGGGGGCGG 
GTTCAGGCTTGCGACTTTCTCCTGTTGCTGGCAGTGCGGATCTTTCTCTTCGGAAATGGAAGCCAGGTGACATAGCTTTCATTGGC 
CTCGGGCTGCTGCTGCCAGGTGGGTTGGCAGTGTTGCCAGTCTTGGCCTAGACAGCCTGGGTCCCAACCCTTGGAATCTCTCAGAG 
TGTAGGTTATCCCTGGGTGCGCTGTGAAGATCCTAAGCACACAATCCAGGTGAAACGGAAAGTAGAATGTACCGAGCAAAGGAAAC 
TAAGCAAGCACACATGGGCCTGGGCCCAGTACAGCGACACATACGGACCCAACTGTAGAGAGTCCCAAGAATGGCAAACATTTTTT 

gtaagccagggaacacgcatacgcaatgactgtgtggtcatttatcaggtcagcacagagcagagtgaataattgaaacatcgatt 
TC CTTTCCTT TTTT AGATAAAGAT AGAG AAAATGATAAGGAG AAAAAAGC AGTGGT AAGTTTCT CTTTGCATGCTTTCTCCAG CGT 
aatttcggtttggttttgttttttttttttttttttttttgaggcggagaacaaaaacaatggtgcgcacagtgaaaaaccaaacc 
CAAGACGATATCCAGGGTCACAAATCTCTCTTCCTTCTTGTGGCCCGGTTCCTCTCCTTAGATTCCATCACCGTTAGCCATTTCTT 
GTGTGTACGGGCGGGAGTGGGGCCTCGAGCTGCATTCAGGTAGTAAGCACTCATGTTCAGGTGTTTGTGAACTGCCAAAGATGCTG 

accgagccatctaaacggcttaaattgcatctatttgcttcactgccgattgccccgcccagatgtgggggggaagtgttcttctc 

ACTTCCTT CTG CTGTCT AGTGGAGACCAG AG AATCCACGAGG G ACCTCAGGGTGG CCTCAGTCAGGAGGTGCTTGACAGGCAGGCT 
CTGGGGGTTGGGGCTGTGAGGTCAAAGGAAGTGCAAGTTAGACAGGTTTAAATGTTGCAGCAGTATTTTGGTTACCACCAGCCCAA 
GGGGTTCAGTTTCTTCCTTTGAGATCATCTCACCCCAGGCTGGCCTCAAACTTGTGATCCTTCGGCTTCGACCCCTCCTGAACACT 
GGGATTTCAGTTGTGTGTCACTCCCAAGTGGTCAGGGCCCGTTTCTGTAAGGGAGCTGAAAGCCTTGAGCTCAGATGGCTGGGGAG 
AAGGCAGCTGGAGCACCTTAGTGCCTCTGGAGGGTGGAAGGTGTGCCCTCCTGTACCCCTTGGTGGGGCAGTGGAGGTAGTCAGGA 
GGAAGGCGTGTCCCTGGGAAGCAGGAGTGACATCACAGGAAGAGGAGGCTTGGTTTTCAAGGCTGGAGAAATGGCTCAGCAGTTAA 
GAGCTCTTGTTGATGTTACAGAAGATTCAGGTTTTTGTTCCTAGCACTCACGTGACAGCCCACAAACTGTTTACTTCCAATTCCAA 
AGGATCTGACCCCGCCTCTGCTGCTCTTCATGGACACCAGGCATACACTGGAGCACAGACGTACAAGCAGGCAAACCATTTATCCA 
TATAAAATACATCTAAAAAGTTAGAGGAGGAAGGTGGTGGTGGCGGCACAGGCCTTTGATCCCAACACTCGGGAGGCAGTTCTCTC 
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agttgaaggccagcctggtctacagagggatttccaggacagccagagttacacaaagaaaccctgtcttaaacaaccaaaataaa 
taaataaaatgaatgaaggagagaaagaaaatatggatagctagtgacatagaatttgtatttgtaattgttgagctaaccttgcc 
aagtgttggacctgttctggatatggtctgatgcacccctgggtgtacagtagcagtttgtagaaagtggtagtgtggagcctggt 
ctcaggctcagggtagccatttaagtacatttttgtgtgggaggcgctgggctggaaccatgagacttgaaaacaaagccattggc 
5 attgcgcacggtaacctgacagacgggacagtaaaaaggacatcagtgaatctagaaagcagtgagtgagcttggggctttgagga 

ggggactcaggactctgtgcagccttgggaagccttgatgccccctgagaggtagaggagaggggactgtagttgtaagaatgtag 
agagagccgtaggctggctttatagtctgtccttagatagtggaggcttggaagtgttcagagaaattgggctagatgccaacgtc 
agagtcaccaaaggacttcaccataaactgtgtaatttttactaatttatttatttattttttaagttttcgagacagggtctcac 
tgtcttaccacgtagccctgtctgaattggaaatcacagatcctcctgcctccgcctccctagtgctggcattaaagggtgtatca 
10 tgtaacctttgaggagtagaaatttatttgtttcgtgtttctgggggctggaaagttcaaggttgaaggactaatatctgctggag 

gctgcatatgtgtttcatcccatggaagagaagagaagacaagaccagacccactccacagatcatgcctttttttatcaggaacc 
catccactgataactgccctacctccacaatactactcccgaattcgcctccacaagtcactctttgtgcatgactgctctatttg 
caggtacacctgcatgccagaagagagcatcagatcctattacagatggttgtgagccaccatgtggttgcttggaattgaactca 
ggacctctagaagagcagccagtgctcttaaccactgagctatctctctaacccccaccagtcactcttgatggcggagttcacac 
15 aatctctctgcaaggtctaatctctcaacactgttgtaccggggactaagtttccagcttgtgaactttaggggatgcattcagat 

cgtagcactgccacgcactgtggtccgacttgcctttcagggtgagatggtagggatcacagcaggagagctgtggggtaagctga 
gaggtacagaggagtagcgaggtctccctctaggagtaggagaaatgctacttgtttgtccttggttttcattaaacatccaaatt 
gattggcagttctgtagggttacggtgatcattactattgtattgctcctcccctgacagggtctcaactgtgtcctggctggcct 
tgaactcacagagaccacctatacaatgagaatgtttaacttcctttttttgatatattaaatgttacttaaaaagaaaggtgtag 

2 0 agttgggtatggtggtacaggcctgtaataccagcattgaggagactgaggtgagaggttggagaatttgaagttatcctgggcaa 

cagcaagacactcacatacatccccccccccaaataaaagacttatttactttatttatatgagtatactgtaactatcttcagac 

agaagaggacatcggatacaattacagatggcagatggttgtgagccatcatgtggttgctgggaattgaactcatgacctctgga 

AG AGCAG CCAGTG CTCTTAACCACTGAG CTATCTCTCCAG CCCCCCTCTG TCTCTAAATAACTAAAAAGT AAAAATGAG AG TGGGT 
GGATrrCCGTCGTAACGCGTGCTTAGCAAGCATCAGGTAAGTTCCATTCCCAGCACCAGAGAAAGATGCTCACCCGTGCCAGTTAC 
25 AGTGGCTGGAGAGTGGACTCTGCTTCTGGGGGAGAGTGGGCTGAGCCGCGGCACAGACACAGAACTTTGAGCCAAGCTGCCTGCAT 

CCTACAGCAGCACAGCCTCCTATCTCTGTAATCTGTTACTTTCTTTGCTACCCTCACATTTACTGTGAACACTGTTGAGGCTGGGA 
CCAGATTTTCCATATGATGTGCTGGGCTCATAGTAGGCCTTCAAGCAGTTGAAAGACTCAAACCTGCCTGGTTTACTGCCTTGTCA 
AATCACCACGTATTGGTGGTAACTTCTAGCGAGGGTGTGGAGCAACAGGCTACTTGCTATATGGTAGGGTAGGCACTTCTCTGTGT 
GACCCAGAGGATGTGCAAGAAGGTTCTGAAGGAGCAATCTGTCTTAGATTGAACTGTGCACCTGTCGTGATCTGCTGGAGCCAAAA 

30 ccaaaatatcgattgagggcttctctgtacaagtcagcaagttggatcctagacggcatgcacgcgatttttagtctcaaagccat 

tgataaaagtcaggttaaggaaatgggacacttttatactaacacagaacagtgtgaagggtggatctagggaagggctcagaact 

TGACTGGGCAGACAAGTTGTGTGCAGTrTAGGTGACGTAGGTGGCAGGGAGAAGGGTGTGTTGTTTGGGCTGAGGATGTAGTCCAG 

GGGCAGATAGCTTGATTGGTATGTATGAGGCTCTGGGTrTGACCCCTAGCTTATTTAAAACAAGAACAAGOGGGACCGGGTCAGGT 

GTGGATGGATCACATGGGTTTGTCAGAGGGTGCGGCATGAGGGATGCTGATACTGTGTGGTGGGACCTTGGGGGATTCCCAAGGTA 

3 5 GGGTTTTAGCTTACCTCTCAAAGTCCTGGCCCGAACCAAGAACCTGGCTATTCACCTGAGCCTAGTTCTGTCGTGCTTTATCTCTA 

TG CCTAATGT ACATT TGTCTT CTGCC AGGTTTGTATTGAGGGCAAT ATTGCAAGTGGG AAGACGACATGCCTGGAG TT CTT CTC CA 

atacaacagacgtcgaggtaaggctcttacagtgggtttgtaggaacccgaaacacctcagtggagtaagttataccgggcacaga 

GAG CCCTGTCCAG CAGAAGGCTGATG CGAGCTG CCAGTG AGCTGC ACGTCTGATCCGGTGC CTTT AAAGCCTCGTGGAGTG AAG CA 
GGGGG AG CTGT AAGAC AGCC CTG ATGTC AATT AACATGTCAACATG AAGT CAGTG TTAAAG CAATG AATGG ACTGTTCACATTCTG 
40 TGTTTGATACTCAATCCCTGGGCCTGGAGTTCAGTTAGTGTTTACAGCTTTCTCAGTTTGGACTCCCAGATAATGCCCAAGGCATG 

atttctcaactccggattttgtttgactataccgtgctgccaaggcagtatacattcagtccagtagattagtaatgcacttcagc 
TCGGCCTGTTTTCAAGTGAGGACACAGCCCCCTTAAAGAAGAGGCGCATCTGTGGTCAAGCTTCAAGGTCATCGTGGTTGCATGTG 
GCTTGTGGCCCCTGTATGCAGTGGTACATGAGCTCCCACCATTCCTGTCTGAGAAGGGAACTTTCTGTGTGGGGGCTGCTGATGCA 
AACAGTATGGATCATCCTGGACAACTGCTTGCTTCTTGGGGAGCTGGGCTTTTGGAATGTGCCAGGCAGTGATAGTCTGTGTAGTT 
45 ATGTGACCCCTGAGCTTCCAGGCCTAGGTCACCTTTCCTGGTAGACAGTACTTGACATGTGTTGTCACAACTTGTTGCTGGGAAAA 

TTGAGTGTGTCTTGTGTGACTCCATTGGGCAAGGATACTTGGGAGTTCTGGCCCATCTCCCTCCAGGTACATCCCCTGTGCAGATT 
TGGTGCTGTGACCTCTCATGGCAGTTAATATTGGCTGTCAGTGTTGGATGATGTCTCATCGATCATCAGCGACCCAGCGACCGGCC 
TTGAGTGGTGACCCTCTGAACAGAACTTGAAAAGTGCTTATATCCTCACTGTAGACCTTGGGGCCAGTTAGCAACAGTAGCCGCAG 
CAGTAGCTAAAATGATCCAAGGCACCGTGTTAAGTGTTTATGGCATATCTAATTGATTCCATGCTTATCTGCTTAACAACCCTCTG 

50 aggtaagcactgttatctctgctgaggcgaggaagcaaaggataactggcttatagaatttatatggtgtgatagttaattttagg 

TGGCAGCTTGCCAGAATTAACGACTGCAGCAGCCTCCCCCACTCAGCGTGGTTTCAGTTACCCGAGGTCAACCAGGATCTAAAGTA 

TTAAGTAGAAACTTTGGGATGTATTTAAGTTCTGCATTGTTGTACGATGTACCCAAAGAGATCTCATCCCGCCCATGTAAGCCATC 

CTGCTGTCTAGCATAGGAAAGAAAAGCATGGCAAGTGTTAGGCTTGTTGTACCTGAAGCTTCAGGCATCCGCTGGGGATCTTGCAA 

ccccaggaacaaggaggcagcactgtgcctgggggctgatgaagtgttacctctatacacgtttagagggtgcttctggagaagac 
55 cgatatgtaaattggcagccttactaatatataatataacaggtcatataattggccacagtcctggatagaacaaaaaggaaaga 

aaaggattttccccccctcttcctgctgtgggacaccaaactgctggctttccagccttaggacttagggacttagccagaggccc 
caggctccagggtttcagccccatacttaacattacgccagtgatctctctgttatcagactttagacctagactgagctctgccg 
cttgcatccctgggacccaagctggagacgacctgtcatgacacagaggtcttggcctccataatggtagagccaatcttgctcac 
gaatttcatcttgtatgtcagtttctatgttcatgcaattggatctacctctgaggagagtcctcacctatcaagtagtgtgtgtc 
60 ggggccagtcccagcaaaggctgtggagcttcagggatgctgtccatgtttgtctccaagctgtgaagagcttggttgacttcacc 

gagcctattcccctctagactgagccagtttgcagtcagtcacaggaaggacttccccacctagaaggagctgtggccgttcaagg 
gttcatcccacccttggtctgtagtgcttgcctgcctgtattctagatttggcatgctgtcacacgtttgctctccttccaggtgt 
taatggagcctgtgctcaagtggagaaatgtccatggccataaccctctggtgagtagtttgtctcttgcacaaatgccagcttcc 
ctgtgagtgcctaggagtgctggttctgaggcctgtgcccagcacagccagtctgtccccattgttctagctcattcagaggaaag 
65 gggaatggcgagccagggatttctgaggcctgggtgggtttgcacgaagcccaggaacctcccgtgaggtgtctccaaggttccaa 

gtggcttagctttccttggcacttgttccaggtcaccaggtttctcgatgagcctctgacttgggtttgggctttacattaccgag 
gaatggatccctgtggtttaccctggagctacccatgttccttgccaaggtggggctagagagccagggactgtaatgtgcatgag 
ccttctccctcctacactctgaaagctttgtgctgcctgcttgaacaaagactgatagaaagcagatgctaccagaggggatgaag 

AAGGACTGTGGTCCTGGGCTCCCGTGCTATGGTATGGGGTGCTTAGTATrrCTCAGCTAAGAAAACTGGTCATGTAGGTTTAGCAG 
70 TGCCTCGCAGTACCTCGGCAATACCACGTGTAGAGTCCATTAGACTCAGGCCCACAGCAGACAGCACTGTGTCTGCTGGAACCCGG 

CTTTAGGACCCACTTGCTCACTCACTCAGGATTTATTACATACCTTTTATGTGGCCAACACTGCTTCGCACTCTAGGACACTGAGC 
AATTTAATAAAGCCTCTGGTCTCCTGGCCCTAACATCCACTGTGGAGATGAAGGAGACAGGTATTAGAATGTGGTGGCGAGTGACA 
GG AG CTGTG AG G AGAGCT ACAGC AGGTG AAAGG ATGCT AGTT AGATAAG ACAG AAG CTCACAGT TTT AAAATAGG AATCGCAC AG A 
GCTGTGACAGGAATCTCACTTGTGTGCATGTGGGAAGAAGATGGGATTGTCAGCCATCTTTTAGTATAACAGAGATAATCCATTGC 
7 5 CCTTCATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
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nnnnnntaagacaagggtagttttagatgtctgagactaaaggagacacttcacagaccagaagtacagtctcagaaggtcgcata 

ACAAGTGTTATCCTTACCATCTCTTCATCATCATCGTCATCACCACCATCATCAGATATATTTCCACTCCTTTCTGCTGGTTGGAA 

ACACAAGACTGCTGCTTGTGTGACAGTTACTGGCTCACCACGCTGGCTCCGTGATGCAGAAAGTCGCCTGTTTCCGCAGTCATCCA 

GCTTCTGACTTTGCTGAGATTTTCTTTGACCCATAACTAGGAAAGCCTTTAGTTCTCAGTGCTGAGCACCGAGTGCGGAAGTGCAG 

AAAGGAAGCTGGCGTCCTGTCACATGCCTGTGATCTCTCCACCCGTGAAAGCTGAGGCAGGAAAACCCCAAGTTCCTGACCATCCT 

ggttgtttaataagactcggtcttccctcttctctccagacagaaccccatccttatccgtccaacacacaccagcacacacacac 

agacacactcgtgcatatgcacacgtacaccctagagagagaagcaaaagattactagaattactagagagtagactgcagcagga 

agtgcttttatctgtaggtgacagaagattgagggctggcctctattttatcagggtaggtaggacaatgcatctctatgaaggcg 

acatttgtcagagacctacatgtgagggagggggcactgcaggcacctggaggaagagtaaaagaggcaggtgccagagccctgag 

gtgggggcctgcttggcatgcttgcagagcactaaggaagtttgtgtgcctggaagctgattggccagagaaagaagggtaagaga 

caagtggatgaaggtgggtttctagggcctgtggttcagatgggggtttagatttgatttgcacccaatgcaaagtccctagacgg 

gagatgttagcaagctcattttggctgctggatagagaacagaccacagggaaactcaaaggccaactatgagtgtctaagtgcct 

tttcctcaggcagcacatcctggtctggctgttagggggctctcttatagttgtgttcacatttgtctctgtccacctactctgag 

ATTCCTACAGCTGTCCTGAGTACATCTCTGGCCTCAGCCCTGCCCCTGTGGGTTTCCTGAAATGGCTTTCAeGGACTTCAAGACCT 

GGGCCCTGCCTGTACTTGCCACTTGGACACAAAGTGCTTTGCTTTCCTCCCTGCAGAGCCTCATGTACCATGATGCCAGCCGATGG 

GGCCTCACACTGCAGACGTACGTGCAGCTCACCATGCTGGACCAGCACACGCGCCCTCAGGTATGTCACAGGTCTCACTTTCAACC 

TTATAAACATCCTTCAGATTCAGGTGTTGTCAGATAGGGACATCATAGTAAATGTCCCTTTGGACCTTTATGCTGTCCAGTCTTCT 

GACTTCAGTAAGGTCTCCTGTCCTCACAGGTGGCTGTGCTGGTGCCATCCTGAGCTCACATCTGTAATCTGATGAAAAGTTGCTAA 

GGATAACACACACAATGCAACCTTCTGAGACTGTACTTATGGTCTGTGAAGTGTCTCCTTGAGTCTCAGGCATCTAAACTACTACC 

CTTGTCTTACTTGATATCAAGCCTTGAGTTCTCTCTGACTTCTAGAAAGTATGAAGGCCGGTGGTTTTTCTCTATTATACCAACGC 

ATGCACACAAGTGAGATTCCTGTCATAGAGCTGAGTGATTCCAGCTTTTGACCATCCTTTAACACAGAATCCCTGGCTTGGGGCAT 

CATTGTCACCTGGGGGCTTGTTAGAATTGTACATTTCTCATCTCCTCCCCAGATCTACTGAGTCAGGAAATCTGGGGCTAAGGTCT 

AGGAGCCTGCTTTATCCAGCTGTGCAGGACTCCTGGATATGTGTTCTGCGTGTCTACCTGTTTGAGAGCAGACCTTTGTGAGGTCT 

ggctttcagattctcgaaagaatctgattcaccttgggtcacaaccaggtgttggggcaggacaggacacacagcgatacttaggt 

ccttccattagcaggagcaggttgtcttaggaggtcaggtggcaagggtgaccatggttgctacctatgggaaaagctttatacac 

aggtagaccctttccctgtaggagacaggatacccctatagccagttacgttagcaccatcattaggctgagcagttggctccaag 

tgtogctccctgcagctgtaggtgtcattcttctgtcgacatcagtctgtatctttacaaattgacagatgggaatagaatcttta 

gaagaatatgaatttgtcctttccaatggtttcctaagtgacagagagcagaacacctgcagttagcaccttccccttggtttgct 

ctgctttgcctaagtgggcattttaaattatatccgatgatctgtgaatattatgggatgtgggctgaaatctgctaaggaggcaa 

aggcagagctggctggactcagcaggagagagatggctgaagagggagccggaaacagatgggaaagaaagataggagcagcacgt 

gcagaagggacagaaggaaaacagatgggtgcgcagagccaggaggccgggaggtaagcagcgagtgggctgtaggcttgaacgtg 

ctctgggtcacactgtctactaggtgtcggatgggcaggtccctcctgctctccaaaaggacgtagtagacgaagggaaagatgat 

ccatggagggtgtgagcaacttgcagaaaggtgatgtgcagcctcttctctgttggtcagagtacttttcagttccagcaggcagt 

gcctccctaaccctagtcttttggggctctgcttcagacacccaggtccctggctcagggctccactcaccagactgtgtcagcgg 

ggcagctttgccaacgtgttccatatcctagtgagtctcccttctcctgtgagagcaactgtggggctgctggcagccctgggccc 

ccacatggctgcctttactgtcctctgtcctctaaacttcaggatggctcaggtcagggtggagggagacacacagtgagtctcat 

ggcagatttggcttctgttgactgttgtcctccctcacagtctctgtccagcagagatggaagggacccgtaagaggactggggca 

AGTTCTTCAGGGCTTCCTGTACCTTCCTCCTCGCCTGAGAGTAAATCCCTTTTTCCATTCCTTTAGATGTCACCTGTACGGTTGAT 

GGAAAGGTCAATTTACAGCGCAAGATACATTTTTGTAGAAAACCTGTATAGAAGGTACTGTAGCTTGTATAGCCCATCATTTATTA 

ACTGATTTTGTGTATGTGTGTTTGTGTATATATATTAATATGTATATGTGTGTTTAGGTGTAGGTGGGTGTGAGCATGTAGGTGTG 

AGTGCATAGGTGTGGGTATGTAGGTGTGGGTGTGTAGGTGTAGGTATGTAGGTGTGGGTGTGTGGGTGTGTAGGTGTGAGTGCATA 

GGTGTGGGTGCGTAGATGTGGGTGTGTAGGTGTGAGTGCATAGGTGTGGATATGTAGGCATGTGGAGGCCAAAGGACAGCCTTGGG 

tgctggttctcaggaagtatctatattactttaattattttttctttaggtttgtttagttttatgggtatgagtgtgcttacata 

tatg^tg^^cc^tgtgatcatggaggacagaagaagctattagattacctggaactggagttacagatggttgtg^ccat 

gtgggtgctaggacctgaatccaggtcctttgagatagtagcaaatccctgagccatctctccagccctccactgtgctttttgag 

acagggttgctcacttcttagttatcgcttctaggctaggctgactggccagcatacctcagggatctgcctgtttctaatttcca 

gtgctaaaattgcaagcagatagcctcatgcccgtgcttttacatgggatctggcagctgaactcggctccccatggtagcacaaa 

tactttaccatcagagctgtctccctggccctaaactattgctggtggagttagttgcctagttacctgacagattcggagtacca 

acagtattgatgagcttcggttgctttataatgttgtgtaacaaccaccaacccactagtgacagccaccttcctttattgccagg 

tcagtttgggaggtcagccaagtggctccttttaccttggctgggcttagcaaaatgcctgggagtgggctggactagaatggact 

tScccaggtggtccaggcaactcatttctcttcctctcacctgtcatcccctctgggaccagaagcaagcataggccctgtcatc 

tcatgtgtgtggcatagggcaaaagtcccagtggacacacagcggcatgcttacatttgttgttccgcccttgcccacatcccatt 

ggtcccatgcctagggatggcaggcgagagggccaagggggtccatggcacaatgcaagcttctgggaagatggagatttgggatg 

cttagagcagttagtctgccccgtgcttatgctgtgtatagcttctgtcctcagttatctagacagttggaaggcttcaggtgccc 

acccgggcttagggctccagtgtgggcagggcctaatgtctgctcaggttattgataatttgggagggtcttagaggaaacaggtt 

gcagactgaggtctgaagtttcagccttttctgagctgtttccatcttcatagccatgtatcttgtcctcatgtccttgtcagtgc 

ccga^?taccacctcttcctgctctgagcctgcagtgccactgccacttcttaggcagtcctgacacttgtacagaatgttcct 

agcttcccagacccctccctcccatcacagctgtccttatggttctgtctcagcccttcatgtgtctgtgtgtctgtgtgtctgtg 

tgtSgtgtgtctgtgcctggtgcccatggaggtcagaataaggcattggatcctctcagactaaatctatgtacacagctaactc 

catttcctaggtggaagcagcaaacagttcaagacaaaggataattatctacatcttgctagtggggcaagcaaggtgtgcggaat 

agtgagaggctccgatttctcttattcaggtcatccctcaggcaccactgaagcccctcctctctccacactggctttactcatgc 

cctctattaccatactgagcaagtccccttgtactgaggccgcccagggctctctgtgtttatcaggcaccttctggttgaggact 

gtgatgtaaacgaggtccaccagagggcagccactgcgtaactacaggggttcctgcatccctatgctttagcccttttcctgccg 

gggaggcctggccttctgtcctgggaacaagactgagctctgagagttgtccttgggattgagggtttatggtgcagggtttcctc 

TGTGTTGTACTCAGCCTGTGGGTTCCATTTCACACGTGGGACCTGAGGTTTTGCTGGTTGGGTTTTTACACTTCTATGGTAAAGAG 

TCCCAGGTTTTTGTCCAGGTCTAGAGTGGAGCAGCTGTCAGCCAAAGGCTTTCTGTTTTGACAGTGAAAAGGGTTTTGATCAGAGC 

ttcagaggaccaataggaggagaagggagtttggggttcttatacggtcactctcctcgtaactccagcatgcccagtgcaccggt 

GTCTCACAGGGGGTGCTATAGAGAAAGGAAATTGTCTAGAGCTTTCTACCTCCTGTTCCCATCTCATCGAGAATTAGTCACCTTAG 

gtSaaggtgctgaaaaaacaaagaggctgatagatccaggactgtgcaaactgcagtttattagggactgggggcagaagcggcn 

LmnnNNNNNNNNNNNNNNNNNNNNNNN^^ 

jjjqjjNNNNNNNNimNNNNNNNNNNNOTnWHNNl'JNNNNNjnTONNWWNNNNNNNNNNNNNNNNNNN^ 

tWI mNNNNNNNNlWNNNNNNNNNOTmNNiroNNNNl^^ 

aatacacgccaggttctcatggtggataaaatagagttacgacaaacatgtatacgagccgtcaacttgtttccagcctgaaagct 
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GGTTCTGTAATGCAGAATTAGCTTTAGTGGTATCCTTAGCCTGTATTTGGACTAAAATGTCTTGGTTCTTACCTGTGGAAGCTCAG 

ctgggcactggtatgcttccccacttcctgtgctgcccatggcttgctaatgtgcagtggtggaaagccctttcatagacgggtct 

AGTCATGGCTGACCTGGCAGTGCCAGGTTCATCTTTTCCCCAGGGATCCCTAGACCCTTTGCTGAGGATCTGGAGGTGGGGGCCTG 
GCTCTGCAATCTGTAATTGAAAGGTTGGGTTTCTGGAGAAGCCCACAGATATGAATTGGTGTTCTACATTTCCTCAAAGCAAAATT 
5 TCTCCGTGTTCTTGCCTTTGGGATCTTGAACAAGTAACTGCGAAGGAGAGACATACCTCTTCTGGTGAGGTAGGAAGGCAGAGTGA 

GCTCAGTTACATCACTAGCAGTCCGAGAGCTTTGTGTGGATTACTGAAGAGGAAGGTCAGCTTTCATGCTGTCCTCAGAAACAGGA 
ACTGAGCTGTGTGCACTGGGCTGCAATGCAGAGCTAAAGGTGGCACAGAAGCGTTATGGCCAAAGAAGCCACGCAGGCAGTTGTGT 
AGTAAGCTCTGTGGCTGAGGGATTGAGCAAATGTTTTACAAGACTGCTTGGTCTTCCTTTCCTAAGGTCAGGGTAGAGGAATGGAG 
TGGGTGCAGCTGGGAACATGGCGTTGACTCACCTGGCACATGGGAACAATGGGCAGGTCCTCCCTACCTCCCTGCCCAGCCCCAGA 
10 ACCAGGAGGCCAGGCCACAGAAACACGGGGGATCCAGGTTAGCCCCTCAGGGAGGACAACAAATGCAGTGGAGAGCAGGTGGGACT 

GAGGGCAAGGCTCTGCTGGAACACAGGGCTAGAAGAGGAAACAGTGTATTTAAGTATCAGGTTTCTGTCTTAATTTGTTTGAAATA 
GTGTGTTATTGTGTAGCCTAGGCTAATCTGGAACTAAGAATTTTTATGTAGCCCAGGTTGGTGTCAATCATGAGAT CATC CTGCCT 

cagcctcctaagtgctaggattacaagcaggtgccacttcaaccagcctttgatttggttttttgagcatcaggtactttcaactg 

AACTAAATAGAAACATGGTACAAAGTATGGTGAACAGTGGGACTGTCCATGGCTCAGCTAAGGAGTTGAATTGGACTCTCTGTGTT 

1 5 TTGGTCAGGGTT ACTATTGCTTAATG AACAC CATGACCCAT AG CAGCTTGG GG AAG AAAGTATTT CACT CACAGTT C CATGG AT C A 

GCTCAGCATCAAAAGCAGTTAGAACAGGCAGAAACTTAAGCAGGACAGGAACCTGGAGGCAGGAGCTGATGCAGAGGCCGTGGAGG 
GGTGCTGCTTACTGGCTTGCTCCCAGTGGCTTGCTCAGCCTGCTCGCTTATAGAACCCAGCGTGTATGTGTGCTCATTATACACAA 
GTGTGGAGCCCAGATAAGGACACAGTCCCTGCTCTATCACATTTATACCTTCTTCTCTGAGACAGAGTCCTTGACTGAACCAAAGC 
TTGCTTTCGGTTAGACTTGCTGGTCTAGGAGCTCTATCTGTCCCAGCACCACAGGGCTGGGTTTAGAGGCTCAGGGCCATGCCTGG 
20 CTTTTTTTTTTCCCTATGGGGACTTGAACTCAGGCACTAATGCTTGCAGAGTAGGCACTCTTATTTACTGAGCCTTCTTCCCAGCA 

TTGCTTTTTTAGTCTTAATATTTAAACTGTGTAATAGTGCCGCCTCACTCTTGTTCTGAGCACTGATACTTTGCTCAAGTTTAAAA 
AGTAAAGAGCCAAGGAGGAAGAGTCTACAGTCTGCAGCTCAGAGAGAAGCCCTGCAAGCATTTCTGTGTATCTTTTCAAATGAGGA 
CATATGTTTTTTGTGTGGTTGAGGCATATGCATACAATTTAGCCTCCTGTATCCATTGAGCAGCATCAAGTTCAGAGTCTTTCCCC 
TGTCTGCGTATGACTTTCCTACATCATCCTTCAGCTACTGTGTGCTTTTGCTGCAGAGATAGATCAAGACTTCATTTCTCACAATG 
25 CTGAACAGTGGTGCATGGCGAGCATCCATGAGCATTTTCACAGAGAATGAGTTCTAGAAGTGAAAATGATTGGCTGATCCACTCCC 

AACTTGAATGATGTCTCCACGTGTAGAGGGCAGACTAAGATGCTTTGTCTCCTTGGAGTTCATTCCAGAGTAGGCTCCATCAGTCA 
CTGCTGGGGCCAGCTCCCATCTCCCAGTGGTGGAAGGTCAGACAGACAGATGCTCAGGGTCCTGGCAGTACCATGTGGGCATCATC 
TGTGGACCACACTATGCAACATGCTCTTGGTGCTGCCCTTCCAAACAAAAGCCACCCCTTAGTCCTTTGGGGGAATGACACAGCAC 
ATGGGTGAATAAAAATCTTTGACCTCTGATTGCAGTGGGAAGATGCCCGAGGTTGACTACGCGATTCTGTCTGAGTGGTTTGACTG 
30 GATCGTCAGGAACATTGATGTCTCTGTTGATCTGATAGGTAAGACAGTCTCTCTCTGTCCCCTACCTGGAGGCTTCCCTGGGCACA 

gctggggtatacttgggaggttctaccttggatcgacagaaggcagggacacctatcacctgtgatgcctcctctatcacagctca 

CCAAGGCAGGCAGCATTTAGGGGGTTCTTCTGTCCATGAAGGAACTCTGGCCTTGGTTCCTTAAACTTCCTTCTTCTGGGTCAACT 

acttctggtggcccccatttgttctgttttgatggcttttcagtattgtgtgggagggacagaaattgagtagtggctaaagccaa 
tggcttgccagaccctgtctaagaatggaattcctttaagcttcatgatgatactgtagggctgaggacaagaaaggggactgggg 
35 cctgagggtcgggaatcctgttggtcccacagactgagcaggcttggtgaggctcctgcacgctccaccccaggcctgtgttgccc 

ttgtctgctcccacaccaggagcacagcactcagtcgcttgtggttttacttctcagtttatctgcgaaccactcccgaaatctgc 
taccagagattaaagatgaggtgccgggaagaggagaaagtcattccgatggtaagagaccagagccacctccacctcatcctgcc 
agccctctcctttcctccaccatgacactatcacgcttatctggagcaaaacccaggaagtacgactgaggcagctcaggcttcct 
ctatggctttggagcccttgtgggtcccagggccactttacttcctatgtttcctgactcaggcctctgcacctccatgtacacac 
40 acacacacacacacacacacacacacacacacacacacacacacacacgtacaggcacaccccccccccccacacacccactgtgt 

atatactcatttgttctgtacagtagcttgtcttcacacacgcacatgcatgcactcacaccccatggacttagacaaatgtgcct 
ttgcatagtagcttctcttcagctgtgatgtcactttcctggccttccttacattgcccctaggcctcctatggtgatagccctca 
gaacagcatattggcagagtttgttcccatttatctttacaccataaacacttttagattttggttttatttcttctgtcttcaac 
atgtgtcctggggcctagcacctagcagttgcttagttaatactggactgagtgtgagtactttatgtgcacagttgtccttgaag 

45 GATAGATAGGGGCAGGCTCTTTTGGGACATCATGGTGCTCTGAACCTAGGATGAGACCTAAAAGCCAGGTGTGGTGGCACACACCT 

TTAATCCCAGTACTCTGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGGCTATAC 
agagaaaccctatctcgaaaaaccaaaaaaaaaaaaaaaaaaaaaaaaagatgagacctgaaagaccagtctgatcccttaagctc 
agccaggttttgttttggactaacaagagacatcccagccatgaaggcctaggccttgctctgggcacttcgtttgaaatctcaaa 
gacaggagtgatagaggatggagcattgtgggctgtgctgtaatgaggcttggcatttagaaatgccatgtctggagttcttccaa 
50 tccattatccaaggggttgccaaggtctttaggacaagcttggctctagtaccagggggagtccaggctgttcatgtcacttccta 

atagtccttgagaattctgccccgccctgtccctgtgagacccttggtgggtgggattcccccctcccctctccctacagcccttg 

TGTTTCCATGGCAGGAATACCTCCATGCTATTCACCGCCTCTACGAGGAGTGGCTGGTCAACGGGAGCCTCTTCCCAGCTGCAGCC 

CCTGTTCTGGTAAGTCACTGTCCCTCCCAGAGAATGTCACCTGGACAGAGACTCAGAGGGACTCGGACTTGAGGAGGCTAGTTATT 

ttagtaacatgtcgtactcatcatcaccacaaagaagtcctcagttactctggacctgggtttgcatttggacctttggggatgat 
55 ggtgtccattcttcagtgggtgacacggagcccatcgtcacccatcgtcatagttaggtgactgggcatcttctgaaggcatctca 

gtggttgtcctcagttgtcacacagtggcacctcaggagctgctgaggtgtaaaagtgccacgctcctgctgcctccaagctgcag 
gccaatgtagcagtgctggtgtgtcctacctatccatatgtcctactgtgtgtcctgtgccccagtgtgctcctcctgaatttcct 
caggcaggcaggtgtacttgaggccgtctcacatccagccggtgatcatgggcttttgtttatgcccttgggctgtaggccacaga 
gacatcctggtgctaagagacaggtgataagggacatgtcactgtgggaactttcagagtttattgtttccttcactgtgaaaagc 
60 aaacctgagagggctgggaaagtggcagagtggcagagaacttgtctagacattggagtccccgggtttagcccccagcagagccc 

caactcctgtctcagtgaaaagaaaaggcattgttggtgggatgtggaaatctggttgagagtgtcagttgccctggagccagagt 
gtgtggttctgaccctcttggcctctcagcctcttgcctccccagtggggatggagatggccagtgcagcctgtgacctgtttgtt 
ttatttccaggtgattgaggctgaccacaacttggagaaaatgttagaactctttgaacaaaaccgggcccggatattaactccag 
agaactggaagcatggaccctaggactgagtgatctacaagacagcgccaggaacagcccagccagggccaggttagctgctagga 
65 gcatttggaagaatctactcttaggagggtctgttatctaatcagatctattttctcaatggtcttttcactgcagtacaaatggc 

ttttgtctgtcagatgcttgcagcatacatccctcctggtgcccctcctggtggcttcctaacgatgaagccctgtgttaaaatca 
ctgactgtatccctggggttgttctggatcctctgcatcaggtcacctcatgggtgagggagcagtcttccaccccaggcaaggat 
ttgaagcccagagaggtgtggggactcgtcaagccagagcattgtggagggagctgggaccattcagatacctggtttgggctgcc 

TCCTCCTAAGCTGTTCCCCACCGCCCTGCTGCTCTGAGCACCAGCCCCCGCCTCTGTGAGAAGAGTGGACAGrTTGTGAATTCCAT 

70 catctttcagtaccgggccagttcaaggagaccagacatcactaggtgttggcacacctctcttatttggcatgagcccagggtgt 

cctggtatgagggtactgtgacctctatccattcctttgtcacctggacctcggtgtccactggggactcctggatcggcctctgc 
ttggtgccagagtccttgaggatgagtcctccccagactctaccagttccctgtcgttttgtgtcagaaaaaagggggttatggga 

CCTGGACACTTTACCCTTTGCTGAGCGAGGCCAAGGGCAGCCAGCTGAGCTTCCAAGACCCCATCACTCTCTCCTGTCCTTGTGTG 

aggagcagtgtccccttgctccagggagagtgacagtggccttaactcctttgaagtgtttttccatctgagcagatgtcatggac 

75 CACGAGCATGAAGAAGTCATCTCTATTGGATCAGAAAATACCTTAGCTTTGCTGAGCCGTAACTGTGCACTGAAGGTGCAGCTGTT 
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acttgaatcagtcatgaccaagagaggccggccattcctcaggaccgtgagactggaaagtcatggtttgccaacaaagacaattt 

aagccttgctgctcttgacattctagaatggatggagtgcatctggaaaagactggacacagatgatacaggggaatgatgaccgt 

ATACCCTGGAGAAGCACAGCACAGGCTGGGGAGGGGGCTGCAGGGGAGCCCTGCTCCCCTGTTTAGCTGCCTGGGAGCTAGAAAGA 
GGGCCAAGAGTCCAGCTCTTGGTCCTTTCTGTTTGGACCAATTCTTGGCCCTTTTGGTAGTATGAAGAGTAGCATCCAGGGAGATT 
5 GTCCATCAGCACCTGCAGTCCAGCAATGGATAAACCTGAGAAAGGCAGGAACTTTGAACCAGCAGTACTCATGGGGGCATCTTTAG 

AATTTGCAAACGAACAGTCTAGTACTTGCCCTTTGCTCTACCAGAACACTTGTTTTGGGGAGAAATGTGCTGTTTCTCTTTCTCTC 
TAGTAGCCAATAAAATTCTACAGCTAAACCATGATGTAAATTCATTTTCATTCATTCATTCATTCATTCATTCATTCATTCATCCA 
TATTCTCTCTCTCTCCCTCCCTCCTTCTCTCCCCCTCTCTCTTTCTCTCCCTCTTCCCTCCCTCTCCrTTTCACTCTCCCTCTCTT 
CTTTGAGTCAGGTTATATTTTATAGACTGGCCTGGCCTTGAACTCTCAGAAGTATTTTTGCCTCAAACTTTTGAGTTACAGGCATG 
10 TGACACTATGTCTGGCTTGTGTGTTCACTTTTGAGTTGACTTTATTTTATTTTTTATTGTTATGTGTTTGTGTGTTTTGCCTGTAT 

ATAAAAGTATGCCTGGTGACCATAGAGGCCAGAAGAGGGCATTGGATCTTTTGGGACTGGAGTTGCAGTTGTGGCTTGCCATGGGC 
ATGCTAGGACTTGAACCTAGGGTCCCTAGAAGAACACCCAGCGTGCTTAACTCCTGAGCC^TCTCTAGCCCCATGTGTTCATTTTT 
CAAACACCACATTTTATAGTATAGTGCGCATGGCTCAAAAAAGAGCCTGCTGTCCTTGCACTTCAACACTGCAGACAGGAGATCAT 
CTCCAGTAATGGCTAAGGTTTGCAGAACCTTCCAGCTCAAAAGATCACACTCAAAACAGCCAGAAGCATCTTTCCCAAGGACTGCT 
15 ATCAGGCAGACCTGGTAGGGGCAGGGGTCATGGAGCAAGTACCAGCACTAACATCTCATGGCCAGAAAAGGGCAGGTAACACATGG 

TGGGCCACAAGGCCTAGTTCTTAGACACAGGGCATCACTGCCTTCAGCTGTCTCCGAGTGGCTGGTGGAGCGTGGCAGGGACTGGC 
ATCCCTGAAGAGCTAGAGTGTTGTCACTTGATCCTAACCAAGACCACTTATTCCTTTCATCTGGGTCAGATTTCACAAACTGCATT 
TTGGAGGGTCCCTTCTCAGTGTTTGGAAAACGACCTGTGGCTAAATAAATGTGGTAAACACTCTGCCAAGCAAGGTGCCCTTGCTT 
CTGGCCTCCACGATTCCTCAGGCTAAGTAGTAGGCTACTGAGGTGTGGTArTCCTGGAGGGAGAGAGAGGTACTTCCCGACCTCGT 
20 GGACTCGCTTCCTAAACGAAAACATTCTTTTTATTTTGAATCATGTATATGCCCATGTATCTGTGGCGCCCCATATATGTACATAT 

ATACACACATATGTACCTGTGCACAGTGTGCACGGAGTCCAGGAGAGGGCCCTGAATGCCCTGGAGCTGTAGTTTCATGTTGTGAG 
ATGCTGGACGACGGTTCCGGGGATCAGATATGGGCTCACTGTGTATTTTCCATAGCTCCTTTGCCAGGTAATGTGAGGCCGGCAAT 
CTAGGGATAGTTCAGTAACTTGGGGCTCTTCTGGTAGGCTAGGTACATCTCCCTCTTCTAATAATAACGGGCAACCTAGCTCCTTT 
ATATGTACATACTGTGCACACACCCCTCCGTAACCAGGTTACCTAGCAATATGGGCTCACTACCTCTGTCAGGTTGCGCACACACA 
25 CCTTGAAACAATGGGGTGAGTTTCTCTTCCTCTAACAACAATCAGATGGTTTCTATTCAAATATATTCCTAGTGTGTCTGTGTATA 

AAGAATAGAAAGGCTGGTGTGGCCTCAGCTGGTTTTGGGTGTACATGCAGGATAGGCAAAAACACTTGTAGGCAGAATCTTCTATT 
TTTACCATCTTATATGCCTATGCCTAGCAGGGTGTGTGTATGATGAATGTCAGATGCATTATGAGAATCGGTATGCCCAGCAGAAA 
GATGGTTAGATGTCCAAAGCTATCAATCAAAACAGAACCACCTCTTAGTAACAAATGATTCTCTTGGGAACCGTAATCGGAGCCTT 

gggcatcctcacccactcgtcttgacagtgtgtccctctccagtctgttccatcactttgctctgattagaggtacttgctatggc 

3 0 aagggagcacattcagagaccttttagatctgtagggtcaggctggaatgctgacaaggcgcacactttcaacccctctgcctgta 

atacacacataaaatgcctttagtacacaccttcaatcccaaacaatgcagctaaggttaggttgtagaaggaagcagccatattt 
gaaagtgatgtctaattgagtggtagagtgacaaatgagagaaagatttgacagaataggatatgcccaactctcatgaggagagg 
gaaggagaagggggaggcgggggacaggtctaccaggacaatattactgagacagattgcgggtgaagacagaacgagccggagaa 
cgagaaggaaccagaagattagaaacagactgccaaagttccgaggtcaagccgagcaattcagtcagaagctgagagaagccagt 
35 ttgaatcagtcagcttggagagaagttttgagcaactgagttgaaccagccagccggagctcagaaagaactagaaagagtgagct 

tattcagcagtaagcctcgaagatgccaattatatctggtaagttacatttacacaaattggtgtgagctcgtcttcttttttctt 

catattaatggaagcagtccgctcgacaatctcagaaggacagtgtagatcactgagtagcttgtggatcctcctttggaaatgat 

cacgtttggaaccttcaccacaaggggtttnnnnnnnnnijnnnnnnnnnnnnnnnnnnnnnnncatggctgaggcatggcttcctg 

4 0 accgacttgttcttcagcaggagggaacagcggtgagtggggacggagcagactgtacagcgctccacagcccgcaccaccacgtc 

tcagaaagctgagcccttattttcaattctttgggtaaaaggccaagaacctagaaatacttgctgcaaccctgacagttctgacc 
accagtaagaaaggcagcaggttcacaggttctgagattacgatacaagcatctttgcatgggaggggagtcctgtggtccaccat 
cccaagtctagctgatactcaaagtcatacctgtccaatattgtgaaacttggtcgttgagaacaggggtggggggcttctagatg 
gggagatgcaggactttaggtccttggcgattcgggctggttttgtgtgtcaacttgacagaagctagagtcatcagagaggaagg 
45 . agcctcagataaggaaatgcctccatgagatccaactgtaaggcagtttctcaattagtgatcaatgaaggagggcccattgtggg 

tggtgccatccttggcctggtaatcctgggctctatgagaaagcaagctgagcaagccaggggaaacaagccagtaagcagcacac 
ctcccatggcctctgcatcagctcctgcctccaggatcctgccctgtgtcctgacttccttgagctgtgaagagcgaggtggaaga 
gcaagcgaaataaaccctctgctgtctacgttgctttctggccatggtgcttcagcacagcaatggaaaccctgactaagacactt 

GACCACGAAGTGTGtCCGTGGGAGCCAGAGTCTCCACTCTCCCTGATTTTTGGAGGCAGAGGCTCATGCCACTCAGGCTGGCTCAA 
50 ACCCAGTATGGAGCTGAGCCTGGTTTTGCTCTGATTCTCTGGCCTCCATCTCCTGAGTGCTAACACGCACTTGGGCATCTTAAAGA 

CACTAATCACCGTGTTTGTCTTCCTATCTCTTTCTTTAATCCCTTGGCTGTGGGCAGATTAGTTCCTTGAAGAGAAGGCGGGAGTG 
GCCTCCTTTTCCACTCTCCCAGACCTCGAAAACTGGCAGACTCAGTTTCCCCCTTCTCATGGGATTCTTCTGTTTGCTTTGGATTT 
CTTAGTAAGTGAACCATTTCCCCAGATCTAGACACCTTAGTCCCCAGCACCCATTGGGCCTAAGAGCCACCCACTTCTAGTTCTCA 
AAGGGAAGCCATGATTGGGAAGGAGAGTGAAAACGCTGCGTATGGTTGCTGAAGTCCCCTCTCCGGCCTCACATGTTTGAACCTGT 
55 CCTGCTTCTCCACGGCAGCTTCCTGGCCTGATGCCTGCCTCTACATTTGGCCGGCTGAAGCCTGGTTATACTCTCTGGGCCCTCAA 

GAGAGTGATGCGCTCAGAGAGAACCTGCTCTCACTGATGCCCAAGCACTTAGCTGCAGGGAAGCAACGGGGATTAGTGCGGAGGTT 
GGACAACGGCTATTCAAGAACTTCTTTTGTCTCAGCAGGCCGGAGGACCTTCACTTTCAATAGCCCTAAGGTCCCTTGTATAACCT 

atgaacttgggctcataaaggagagagatccagttaaggatgcggcctgggcacagggtcccaggcctgagactcagcacttaact 

GTCATCAAGCTCATGTGTAACACCAGGGAAAGGGCTGTTTTCTGTCAGAATAGAACCGTATGTTGTTACATGTTCTCTCCCTTGCT 
60 CTGCCGCCAACCACAGCCACTTAGAGGCTCCAGCAGAGTCCTGTCCAGTCCAGTCAGAGTCCTGTGAGATCTGATACTTGCTTTCT 

GGAAGAGAGAGCATCTCTTCATTCTGGGTCAGGAACCAACCAAGTCAGACATGGGACATTTATCGTCATTTTACCAATGGGAGAAT 
GGAGACAGTGTGGTGGTCAGAGTCCAGAGGGACAGTATATCAATCCATGCCCTTGGACTTCCTGGATCTAGCCACAAATGAAGCCT 
GACTTATCACTTGGACAATTTAGTCACATGACCCAGTAAGTATTCTTTCTTGCCTCTTGCAATTGAATAAAGAAGGGGGTGATGGT 
TGGGGCTCAGAGCCTGTCAGAGGGTCAAACTCTCCATTTTAATAGAAAACAGCCCTGCAGCCCCTCCCCGGGCCCCAAGGACTCAG 
65 CCTGATGAGGGTGACAGTTTGGTGGCTGAGACTATAACAGGGCTGCCGCCTTGGAATTTCTTGGAAATGTGCTGAGCAGACACAGC 

TCTGCTACAGCCCAGTGGTCAAAGGTATACCTAGCTCCCAAGCTCAGACCCATTAGGCTTTGGCTAGATAAGGGCTCTTGGGCTCC 
AGAGAGTTAGC ATGGG CTTGGG AAGTACCGCGAAGCT AGGCAG AACAGAACCCAGGACAAT AGAT CGCTCTCTGATGAT AAAG CGG 

TGGCCTTTATATCCAGTCCTTGGACAACCATGTTAGTGTCAGAGGATGCAGACGGGAGCTGGGAGCAGGTGTGAGCTGCACCTGGC 
TGTGCAAACGAGAGCCTTGCATGGAGAGGGTACTTGTGTGGGCACCAAGGTTGTCTGAGTAAACGTGTAGGAAGGAGGAGGGAGTT 
7 0 ATGTAATGGTGCCGTGTGCATGCACACGGTTTGTATATATGAACACAGGCTTAACCCAGTGATGGTGGAGGGTGCGCATGGTAGCC 

ATGGACTGCTGTTAGCCTCGCTAGTGACTTGTTCTTTCCGTCTGTGCTTCAGTGAGGCCTGGTGCTTAGCAGTGGCAGAGGCCTCT 
GGTTGCTAGCCAAAGCCTGGGACTTTCTGTGCCCATCCATAATGATTCAGCTACGGTATGGCTTTGTCTGCCACCCGCTGTGGCTT 
CCCTGTGTGAAGGCCTCTTCTGATCTAAAGAGCCTGCATGGCAGGAATCAACACTCTGTAAAAGGCTGCCTCAAAACAGCGCTGCT 
GAGAGCCAGGTATGAGCGACACGGAGCTGTCACCTCCGAATGCCTGACATCGAGGCCTTCAAGGCATGGTGTACCCTGTCTCTTGG 
75 GTTGCCACTGGGAGAGTTTGGTGGCCTGCATCCTTTCAAGCTTTCATCTCCCGCCACCTCCACCTTCTACTTCCCCGATGCCATTT 
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CCCTGACCGGCGCTTTTGATAGTATGGCCATGTACCAGGAGTTGGTCCTGCTTCTTCCTGGCTTACCATCCGAATGATGGACCATC 
ACATG CCATCTC CCAGGGATTCCAGGCACCCAGCTGTTCTCCTTAGGCC TTGTCCCTGGCAAAC AG AGGG CTCAGG CT CTTTGT AG 
GAATGGGCAGAGCCCTGAGCAGGATGCCTACAGCCCAAGGAGTACGTGGATAGAAGAGACAGGCAGAACCAAGAGGCTGAGAGTCC 
CAGGAGTTTAAATCGTTAGAATGAGCGTCAGTGTAGGTGGTCCGGGTGGGAGTCAGCATGTGGCTGGACACCAGCACCATAAAGGA 
5 GGTAGAGCCCCACAGTGCAACATAGTAGCAAACAGAACAGAGGGCCAAGTGTTTTGCATAGAGAGGAGAATGCAGCCAACAGGAAT 

TATCAGAAAATGAGACCCAGAGACAAAATCTCCTCTTGAAAATCAGCGGTATAATACAAACCCGGGATCCAAACATCAGGCTCATA 
TAGCTGTGAGTGTCCCACAGCAGCAGTGGGCTTAAAAATAAAAGGGATTTCCTCCTCCTCCTAGGGTAGAGTCTGTGACAAATGAA 
CAGTGGCAGCAGAGAGCCAGCAGGGGGCAGTGTGTGCTTGAGTTAGGCCAGTTGCAGGACAGCAGGCCTAGGGATTTTTCAGAAGG 
AACCTGTGGGTCCCTGTCTCATAATACCCCCGACACCCCCATCTGCCTCACTTTGTTCAGGGTCACACCCCAATTTTAGGGTGTGA 
10 TTTTTGGGATTCTCTGTGCTAGCGGAAGGAAAACATGTCCGAGAAAGACAGrCTCTGTGCGTAAAAAGAGGTCACCAGGCAAAGCC 

TCTGTCTGAAGGGCAATGAGAAAGATGAGTGTTTCTGCAGAGGGAAGCATGGAGCATATTTCTATTTTCCTCAGAAGGATAAGCCT 
ATGGAGTACTGAAGGCCAAAAGATGGTACCTTGTGTATGTGGAGTCAAGTTCTGAAATTGGTGGCTCATCATATCCTCACATCAGA 
CAGGTCTCAGAGGAGTGGCAGCAGGCTCCATATGAAGGGGGCTGGGAGATGGCTCAGTAAGTGAAGTGCCTGTCGTGCAAGCAGGT 
CCAAGTAGGAGG ATCTGAGTTC AGATTCCCAGTACCACATAAAGT CCAGGTG CACAAG CACAG CGGGG CACAGGAGGTCTGGGGGA 
15 CTTGGGTGGCCAGCCAGCCGGTCTAAACTAATAAGGAAGCAGAGACAGGAGGATCGCCCCCTGGGCTACATAGCAACATTTGTTTC 

TAAAACCCAAACACAAGCAGAGAAACAAAAGAGGAAATCCCATGAGACTGTGCAGACACCCCCTCCCTACAAGAGCGCCACCTGGC 
GCAAACTTGAGAAACAGCCAGCTGGGCGTCTCAGCGTTCAGAGGGGCATACTTAAGACTGCCTGTTTACAGGGTTCCCTTCACCCT 
CTGAATTTGCAGCCACCAGGAACCCGCCGGGGCCCCTATACACCCCTCGAAAGTATCACTTCCTTCTACGTATTTGTTGATAATGA 
GC ATTTATTTTGAGTAC AG AAAAGAT ACATTG CTGCTTATTCAGC CTAAC CT AGGAAGG AGAAAAG CTGTT CCG CAGAT C CCTC CG 
20 ACGTGGTGAATAGGCGGGGATGTTTTTCTGCCCCCACCACTTTCCAGAGCTCTAGAAACAGACTGCCTTTCTTAAAAAGAGTCTCA 

TCCCCGGGGTGTGTTTTAAAGGCTGGACAGTACCACAGACAGACATCTTTGCCTAGAAAGCAGAACGCCACAAAGGTGGGCAAAAG 
GGCTTGTAAACAAGGCTCCCTCCCCCAGGCCTGGGACTCTAGGGTGCTGCCCGCAGCCTGCAGCCGCTGCCGCCTAGATGCTACAG 
AACTGGTGGTTGGGCCCTTTCGGCTCTGCATCAGAATAAATGCTTTCTCTATAGAAAATAAAAATCCTTGCTACCCCTCTGCTTAG 
GAAAGGGATTGATGAATTTTCTTAGCCCTTCATTGGAGGAGTTGAATGTGGGAAGGGGTTCAGTGGGGATGGGTCTGCTCTTCTGG 
25 GATGACCGTCAGAAGGTAGGAGTCCGGGAGGCAGGAGGTCTCACTCCCTGCCAGCGGCAGTGCTGACAGGATCCTCCTCAAAGGTG 

CTTAGCTTTGGCAAGCCGGGTCTTCAAAGATGGCCTCGTCACCTTATATAGTCTTCGATGGAGATCACATCGCTGGAGCTCAAAGG 
CTAATATCTGAGCCTATCTCCAACTGGCTGCCTCCACACACCTGCTTCCGTGATGGGATGTTGGCAGCAGACACTGGTCTCATAGT 
GACATGAAGTTTrTTTTGTTTTTTTTTTGCTTTTTTTTTTTTTTTTTTTTTTTTGTGGGGTACATGTGTGTGTGTTGTCTCTGTGT 
ATATCCCAGAGAGGCAAGGCCAGACTTCATCAGCCCAGTCCCCAGCTGGGAGTTACCACCCTGGATGACAGCGCTGGCTCTTTGGT 
3 0 TGGTCTGAGACCTCTTACACCCAGGTCACCAGAGCTGGCTGGGCACTTACTGAGCAGTGGACTCTTCTGTGCCTCCTCTGAGTGAT 

GTCTAGGAAGCATTATGTGTGTATGGGGCTGCCCACACCTTGTTTCTCTTGAGCTCTCAATCCTGGCACAGACATTAGAAGAACTG 
TGTTGTTCCTCCACGATACAGGCCCAAGGGCCTGTCTCCCCCTGAAACTTAGGGTGGGTGTCTGAGCTAACCCCACTAGCACCGCC 
ACACTAAGGACATCGAGACAGGCTAAATGGGCTGTGAGGACCTCCAGGTCATGCCTAAGCCACCAGACCTGTTTCTCTCCCACCTC 
GGAAGTGGCAGGACGGTGACATTGTGGCTCTTCAGCCCTGGAGTTGAGAGATAGGCACAGTGCACAGTGGGACCTTATTGGGACCT 
3 5 GTCTCAGCTCCCAATAGGATAAGCCCTGGGGTAGGAGTTATGGCAGGAAGCTGACCAAGCAGTCTCTGCAGGAGAATCAGATTGTG 

GCCATAGCCTAGAGGAGGCTGGGGAGAGGATAGAAAATTGGGTTTCCTATCTCACCTCTGCCCAGCACTGTTCAGAGAGGCACGGC 
CACCAGGCACCAGGCTGGGGAGGAAGAGATACCATGTAGGGAACACCTCATCCAAAGAAAACCTTCCCAGGTGAGTTTGTGTAGTA 
GTGGGACATGTGCATATGCAGGTGTCTACATATGTGTGGGTTGTGTCAGTGTAAGCACTTGGGGATATGTCAGTATATATTGATAG 
TCATATATATGCATGTGCATGGGTTGTGTGTGCACCTGTATGCCTGGAGGAGAGAGGGTAGCCTGGAAAGACCAGCGGAATTTATG 
40 AGCTTGGCCACTCACACAATCCTTTCAGGGCTGGGCATCGGAGCCTGGGTTGGGATGGGTGAGCCCTGGGAGTTACTTGGCCATGG 

TTCTGGTCCTGG CAATGG CAG CAGGTC AGATGGAG AGCCTGTCCCACAC ACAGCTTCATAAGGTGGCAGTGTGT C C ATGG AGACAG 
TGTGGAGTCTGCTCTGACCCTGGGTCCTCTGCTCTTGCTGACGGTGGCTGCGGCTCTGGCCGCTGTCTGAGTCAAGGGCGCCATTC 
AGCCTGGGACAGGAGTCAGTCATGGAGTAGGGCGGTGGTGCATCCGTGGGGACATACAGCTGAGTGGCCCCTGGTCCCATGCATTC 
CTCATAGCTGTGAGAGAAGAGTTTTCACTCAGGGGTTGTAGATTCTGAGACCTTCGGGCAGATGGAAGAGTCTGTATTCTGTATGG 
45 CAAGGAGCTGCCCTCATTGTAGAATACAGCCAACTTCATATATGCTGGCTCCCATGAGACCCTCTAGTCCTCAGGGAGGACAGTCT 

GACACCCTTAGCTGGGTCAGACTTGACCCTCACATCCCATGTGAACCAAAGCAAGTCCTTACACCCCTGCCCCTCTCTGTGGGGTT 
TTAGATTCCCTGGAGCAAGAACAGCCCTGTCTAGGGAGGAGTCCCAGCCTGGGCACTGTGAATGGGCTCGGTAGGACCCACTGAGA 
CATCTCCACTGCTGTTTTCTAGATTTAGGAATGAGTCTCTAGCCCTGAAACCAT 

50 MOUSE SEQUENCE - mRNA 

ACTATGCTGCTGCGGTCGCTGCGTAGTTGGGCTGCCCGGTCCCCGCGTAGCGTGGGCCCGGGGAGCTCCGGGAGCCCCGGGAGCCT 
CGATTCGGGCGCCGGGCCGCTGTGGGCACCTCGCCGCGCCTGGCCTCCGGATAAAGATAGAGAAAATGATAAGGAGAAAAAAGCAG 
TGGTTTGTATTGAGGGCAATATTGCAAGTGGGAAGACGACATGCCTGGAGTTCTTCTCCAATACAACAGACGTCGAGGTGTTAATG 
GAGCCTGTGCTCAAGTGGAGAAATGTCCATGGCCATAACCCTCTGAGCCTCATGTACCATGATGCCAGCCGATGGGGCCTCACACT 
55 GCAGACGTACGTGCAGCTCACCATGCTGGACCAGCACACGCGCCCTCAGATGTCACCTGTACGGTTGATGGAAAGGTCAATTTACA 

GCGCAAGATACATTTTTGTAGAAAACCTGTATAGAGGTGGGAAGATGCCCGAGGTTGACTACGCGATTCTGTCTGAGTGGTTTGAC 
TGGATCGTCAGGAACATTGATGTCTCTGTTGATCTGATAGTTTATCTGCGAACCACTCCCGAAATCTGCTACCAGAGATTAAAGAT 
GAGGTGCCGGGAAGAGGAGAAAGTCATTCCGATGGAATACCTCCATGCTATTCACCGCCTCTACGAGGAGTGGCTGGTCAACGGGA 
GCCTCTTCCCAGCTGCAGCCCCTGTTCTGGTGATTGAGGCTGACCACAACTTGGAGAAAATGTTAGAACTCTTTGAACAAAACCGG 
60 GCCCGGATATTAACTCCAGAGAACTGGAAGCATGGACCCTAGGACTGAGTGATCTACAAGACAGCGCCAGGAACAGCCCAGCCAGG 

GCCAGGTTAGCTGCTAGGAGCATTTGGAAGAATCTACTCTTAGGAGGGTCTGTTATCTAATCAGATCTATTTTCTCAATGGTCTTT 
TTCACTGCAGTACAAArGGCTTTTGTCTGTCAGATGCTTGCAGCATACATCCCTCCTGGTGCCCCTCCTGGTGGCTTCCTAACGAT 
GAAGCCCTGTGTTAAAATCACTGACTGTATCCCTGGGGTTGTTCTGGATCCTCTGCATCAGGTCACCTCATGGGTGAGGGGAGCAG 
TCTTCACCCCAGGCAAGGATTTGAAGCCCAGAGAGGTGTGGGGACTCGTCAAGCCAGACATTGTGGAGGGAGCTGGGACCATTCAG 
65 GTACCTGGTTTGGGCTGCCTCCTCCTAAGCTGTTCCCCACCGCCCTGCTGCTCTGAGCACCAGCCCCCGCCTCTGTGAGAAGAGTG 

GACAGTTTGTGAATTCCATCATCTTTCAGTACCGGGCCAGTTCAAGGAGACCAGACATCACTAGGTGTTGGCACACCTCTCTTATT 
TGGCATGAGCCCAGGGTGTCCTGGTATGAGGGTACTGTGACCTCTATCCATTCCTTTGTCACCTGGACCTCGGTGTCCACTGGGGA 
CTCCTGGATCGGCCTCTGCTTGGTGCCAGAGTCCTTGAGGATGAGTCCTCCCCAGACTCTACCCGTTCCCTGTCGTTTTGTGTCAG 
AAAAAAGGGGGTTATGGGACCTGGACACTTTACCCTTTGCTGAGCGAGGCCAAGGGCAGCCAGCTGAGCTTCCAAGACCCCATCAC 
7 0 XCTCTCCTGTCCTTGTGTGAGAGAGCAGTGTCCCCTTGCTCCAGGGAGAGTGACAGTGGCCTTAACTCCTTTGAAGTGTTTTTCCA 

TCTGAGCAGATGTCATGACCCACGAGCATGAAGAAGTCATCTCTATTGGATCAGAAAATACCTTAGCTTTGCTGAGCCGTAACTGT 
GCACTGAAGGTGCAGCTTGTTACTTGAATCAGTCATGACCAAGAGAGGCCGGCCATTCCTCAGGACCGTGAGACTGGAAAGTCATG 
GTTTGCCAACAAAGACAATTTAAGCCTTGCTGCTCTTGACATTCTAGAATGGATGGAGTGCATCTGGAAAAGACTGGACACAGATG 
ATACAGGGGAATGATGACCGTATACCCTGGAGAAGCACAGCACAGGCTGGGGAGGGGGCTGCAGGGGAGCCCTGCTCCCCTGTTTA 
7 5 GCTGCCTGGGAGCTAGAAAGAGGGCCAAGAGTCCAGCTCTTGGTCCTTTCTGTTTGGACCAATTCTTGGCCCTTTTGGTAGTATGA 
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AGAGTAGCATCCAGGGAGATTGTCCATCAGCACCTGCAGTCCAGCAATGGATAAACCTGAGAAAGGCAGGAACTTTGAACCAGCAG 

TACTCATGGGGGCATCTTTAGAATTTGCAAACGAACAGTCTAGTACTTGCCCTTTGCTCTACCAGAACACTTGTTTTGGGGAGAAA 

TGTGCTGTTTCTCTTTCTCTCTAGTAGCCAATAAAATTCTACAGCTAAAAAAAAAAAAAAAAA 

5 MOUSE SEQUENCE - CODING 

ATGCTGCTGCGGTCGCTGCGTAGTTGGGCTGCCCGGTCCCCGCGTAGCGTGGGCCCGGGGAGCTCCGGGAGCCCCGGGAGCCTCGA 

ttcgggcgccgggccgctgtgggcacctcgccgcgcctggcctccggataaagatagagaaaatgataaggagaaaaaagcagtgg 
tttgtattgagggcaatattgcaagtgggaagacgacatgcctggagttcttctccaatacaacagacgtcgaggtgttaatggag 
cctgtgctcaagtggagaaatgtccatggccataaccctctgagcctcatgtaccatgatgccagccgatggggcctcacactgca 
10 gacgtacgtgcagctcaccatgctggaccagcacacgcgccctcagatgtcacctgtacggttgatggaaaggtcaatttacagcg 

caagatacatttttgtagaaaacctgtatagaggtgggaagatgcccgaggttgactacgcgattctgtctgagtggtttgactgg 
atcgtcaggaacattgatgtctctgttgatctgatagtttatctgcgaaccactcccgaaatctgctaccagagattaaagatgag 
gtgccgggaagaggagaaagtcattccgatggaatacctccatgctattcaccgcctctacgaggagtggctggtcaacgggagcc 
tcttcccagctgcagcccctgttctggtgattgaggctgaccacaacttggagaaaatgttagaactctttgaacaaaaccgggcc 
15 cggatattaactccagagaactggaagcatggaccctag 

HUMAN SEQUENCE - GENOMIC 

CAAACCTCACTCTTGCCCCAGCTCTTGTTCACAACTCAATACCCAACCATTCAGATACACCTGCAGGTCCTGGAGGGTCATGCTCT 
TTCTCCACCTAGACCCTCACATATGCTGCTGCTTTTCTAGCAGAAAAGCACTTTCCCTTCCCTGTATCAGTCATCTGCTAACTACG 
20 TTTCATCCTTCAGCCCTCAGTTTGGGCACTTTTTCTTCACAGCCTACTGTGACTTGGTCCCTTTCCCTTGCTGGGTTGCATCCACG 

CCATCCTAGGTGTATATCTCTCATAGCACCTATATTCTCTGTGTTGCTTCCTGGGTGCATTTAAAGTTTCTGAGGTACAAGGTTTT 
TGTTTTGTCTTAACCAAAGAACCAATTACAGAATCTAGGATTAGCAAATACTTAACATTTGCTGAATAAATAATTTCATTAGATCA 
AGATCAGAAAGGATTCTGGGTTTCGTAATGGAGCAAAAACTTAGTTACCCATATAACACCCCATTTCTAAGAGATACAATATCAGT 
AAAGTTTGATCCTTAGAGATTTGGGGACTATTCCTTTCAGTGTGCTACATATAAGCTACTCTCTCTCAGTGTATTCTGTTACACTC 
25 CTGGCTCCCAGTTTATTACTGGGACATGTAAGAAACTCCAAGGAATTATGTTTGGAAAAAAAGAAAGGCTAAAATGTGTTAGTTTT 

ATTAAACTCTAGAGAAGCAGAGTGTGAAAAGCAACTATACAAGACCTAGAGGATGTGGACCAGTGTTCATTATCCTCTTGAAGAAA 
TCTTTAGAAAAATTTAGTTTAACCCTTTCTGCCACTAAATGAGGGCCAACTGAGGAAGACTTTGTAATCTCTTCTCCTAGACCTCC 
CTCCAACGAAGTCCAGCTCTGAAGTGTACATCAAGTAGTTTTGAGAGGAGAGGTTCTATGAAGATCCTATTTCCCAGCTTTTCCCT 
TTTAGGACTTTTAAAAAGCTTATGATTTGCCTGAAATGCTTGCCACTGGCCTTGAAGGTGGTTCCAGAAGGTACCATTTAAAGGCA 
30 TGCTTATGGTTTAAGAATAGCTCTAAAGTCTTTTCTTGTTAATAGGAATTATCAGCTTGGATATTAGCACTGTGGCATCCAAGAGG 

ATGAGACCACTGCAGCCAAGGAAGACATGGCAGCAATCAGTCCAGCCAAAGAGGAGAAGGGCAGCAGGGGGATTCAGGAGGGAGAC 
CTACAGAGACAGGATGCTGGGAATGAGACTTGCAAGAGGACAGAGGAGAAGTCACTCAGTTTTTCTTAGAATCAGCTTCTAGTCCA 
GGCTGAGGGGCTGCATACATCTTAACGAATAACTTCAATCTGCCCAATTTGACAGTTTTCAGAACCATCTGGGCATTCCACTGGGC 
AGTTATTCCTAATTATATGAGTATGGCAGGTTACAGTCTATATACTATGAAATATAAGAGGTGCCAACATTATTTAGTAATAACTA 
35 CAGATATTTTCAAGTGAGATAACATTGTACTTTAGCCTCCCCAATTAGTTTGATTTTCCATTTAGTGACCAAAGATGTGCAAGGAT 

AGATACTTGTGTATCTGTCTCCATCTCTATCCCAATTTTGAGGCCATATTAACATGCATCCAAATAGGTAATAAAGATTAAGAATG 
CACTACAATTTTGTTAACATGGTCCTAAATTTAAATTTCTTTAGAAGATCTATCCAAGTGAATTCTAACAGAAGCGTCAGCCACAT 
CTACTGATAGATGGTGCAGAGAACTTATGCTCTGTGGCTGCCCTGCATCCTTGAGACCCTCTCCCAAAGCAATACAGGGCACATTA 
GCAATGGGTAGAGCTCCTCCTTCCTAAGCCTAACAGAGATTACCTTAAAGGTTTAAGAGAAGCAAAAAACAGAGTTCATTAGAATA 
4 0 TCTCACTATGGTAGGAAAAAGTAAAATTTAAGGATGAAACTGAACACTTACAAGCAAAGGCCAAAATAACCACTrCATTAATCGAT 

CAAGTCTGAGTACATATAAAAGTATGAAAAATAAGATAACGGTGACTTCAAATCCAGTGATAACAATATATGGTTCAGGGGCTTGT 
GCGATGATAAAAAAGGTCATAGATGTCACAGTTAGTGCCTAGAAGAAAAAAACCCACGATTTATTCAGTGACAACTGAATACAAAT 

ttaaactgtaaaaatgacaatttctaaaataataggctgggcacagtgggtcatgcctataatcccagcattttgggaggctgagg 

TAGGAGGATCGCTTGAAGCTAGGAGTTCAAGACCAGCCTGGGCAACATAAGGAGACCTCATCTCCAAATAAACAAAAATAACCAGA 

4 5 TACTGGGGTTTCTGCCATATACACACACATATAAAACAGCCATGCCTAAAGTGTATGATATTGACTTCTCTTTGTCTTTTAGAGGA 

CTGGGTATTCCTCTCTGTTTTAAGTCCAATTAATTATTCCTCTTGTGCTTCTGACACTATCACTTCCCACATCAGTTCTCTTGATG 
TTTTTCCACCAAGTACCTCCGTTCCCCCTTGTACTTTCAATCTGTCCTCTGCTAGCTCCTTTTCTCATCATCCTAGAAACATCrCA 
GTTGTGTTCTTTTAAAATACACACACACATACTCCTTCCTTTTATCCTGCTCCCCACAGAAACCCTTGTTCTGTTTTCTACTGTTG 
TTATGCTTCTTCAAAAAGTCTGTATACTGGCTGTCTATAATTTCTTACCATCCATTTATCACTCCTTAATTCTTAACAATCTGGAG 
50 TCTACTGTCAGATTTAAACTTAGAATGCTGCCATGAAAAATACTGAGGAGCAAAGTTCAAAACAAATTGTCAGGGTGGGCGCGGTG 

GCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCAGATCGCCTGAGGTCAAGAGTTTGAGACCAGCCTGGCCAACAT 
GGTGAAACCTTGTCTCTACTAAAAATACAAAAATTATCCAGGTGTGGTAGCAGGTGCCTGTAATCCCAGCTACTCGGGTGGCTGAG 
GCAGGAGAATCGCTTGAACCCAGGATGCGGGGGTTGCAGTGAGCTGAGATGCCACTGCACTCCAGCCTGGGTGATAGAGCTAGACC 
CTGTCTCAAAAACAAAAACAAAAAAAATTGTCAGAGAAAAACAATTCTGATGTTTAATAGCTTTATTACCAAAGTACCATTTTTTA 

5 5 CACACCCCACCTAAACAATGCAATCAGAATCTATGCTATTTTAAGTGGAAAAAAAAACATAAAAAACTCTGAAATTTCTTCATTTC 

CAAATGAAGATACAGAACATGGCAATGTTAAGTGAAAAAAATAGCTGGTGGGTCCCAGGGGAGTTCTGTCAATGTTCTTAGGAAAT 

AAAGCTCTTTCCAAAGCTCTGTGTTTTTGGTAAATGGTTTGGTCAAGAGTCTTCCCTGGCTAGACTTTTAAAATATCCTGTCAGCT 

GGTAACATATACATACTCATTTTAAGTCCATATAGGTTACTTATTCATAATTCTTCCAATTACTTTATTAGCATAAATATGCCTTT 

CTTTTAAACTTCTAAACTGATCAGTTTGATTACAAATAACTAGTTACTAAGTAACTTCATTCTTTATAATTAATATAATTACTATT 

6 0 AGCAACACATAATCTCAAACTACTCCAATTACTCTATTGGACCAAGGTCTTCAGCCCACAGATTATGAAATGAAGGGCCACTTTTT 

CAGTCCCTATCCTCTGTAACCTTTTTCATCATGGTGATTTGCACTGGTGATTACTCCATTTCCTTAAACCTTTCTATGGTTTCTGT 
CAAACTGTGTTCTCCTGTGATTTATATTTACAGTTCTTACATCTTTCCTAAGCTCCTGGCCTTTGTTTCCAGTTATCTTTTACATA 
TCTCACrAATAATATTTCAGACATTACCACTCTATGGATATTGCTTTTGCTAACATCAGTGATTTCAGAAATACTAAATTTAATGA 
ATGCTTTTTTCTTTTTTTCCAGTACTTTGAGCTGCTGTTTTACAATGAACATTTTTCATTCCTTATCCTAGTGGACCCCTATGACG 
65 TTATTGCCATTGGCTGTCCTTCCCCTACTAGTGTTTTCTTTTGGCTCCCGTGTCAGTTCTCCGAGATTTTAAACCTCCGCGACTGT 

TCTCTCTTGGTGGGTTCTTCTCCTTTTATTCTCCCCTGTAAAATGCTGTCATTCTCATTCCACTCAATGAGTCTGGGTCTCTAACC 
CAGGTCCATrCTCCACATTTCACACCAAGTAGCCATTTAGAATCCCTATCTGGATAACCTACAGGAATCTCAATTCACCATGTCTA 
AAACTGAAATCCCGCCCCTTCCTCCTGGATTCACAACCTCAACTGGTGGTACCACAATCTACCTTATCACCCATGCCAGGAACCTA 
AGATCACTGTTCCTACCCATTCCCCAACTGATCAATAATCGGGTCCTGCTAACTTAATGCCTAAACATTTTGGGCACTCCCTCCTC 

7 0 TTCATCCTTACAACTACTGCCTTTCATCGTCTTTTCCATGAACTATCATGATGAAATTTCTAACATGCAAATTTGTTTACGCATTT 

CTTCATCTATTTAAAATTCTTCAGTGGCTCTCCAGGGTCTTTAGAGCCTGCTTCTCACCATGTTTTCAAGATCTTCCACAATTTGG 
CTCCTGTCTACTTCTTGAGAAAAGACTTGCTTCACAATTTATCCACATGAATCAAACTCCTGATCCTTTTTTCACATTTGCTTTAT 
CAATAGGCTGTCTCATCTCAGTGGATGGTGACTCCATCCTTCCAGTTGCTTAGACCAAAAACTTCAGAAGCTGTCTTGGACTCCTC 
TTTTTCCCCACATCTGGCTCATCAGCAAATCTTGTTGGTGCTACTTTCAAAATATTACATCCCAAATGTGGCCACTTCTTATTACC 
75 TGCTTTGCTACCACCAGCCACCATCATCATTTCTTGCCCAGATTACTGCAATTGGTCTCCTTGGTTTTACCTTTGCCCCTGCAGCA 
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ATCCCCTTCTGTCCTTCCCTACCAATCTACTGTTAACATAGCAGCTAGTATATTTTTGTTTGTTTTTGAGACGGAGGCTCACTTTG 

tcacccaggctggagtgcagtggggtgattttggcttacctcaacctctgtctctccggttccagtgattctcctgcctcagcctc 

GTCAGGCTGCTGGAACTCCTGACTTCAAATGATCTGCCTGCCTTGGCCTCCTAAAGTGCTGGGATTACAGGGTGAGCCACCGGGCC 
5 TGGCCTAGTATACTTTTAAAATGTAAGTTAGATCATATACTTTACTTAAAACCTTCCTCATCTTCACTCACTCACCCCAGTCCAGT 

TACGCTGGTTTCCTTGCTCTTTCTTGATGCCTTCCCACACATTCCTGCCATAAGGCCACTGCACTGGATTTTCTCTGCTTCAAACA 
CTCTTCTTCCAGGTATTCTCATAGCTAACTCCCTCATTTCACTCAAATCTTTGATCAGATGTCATCTCAACAAAGCCTAGAATTCT 
ATTCATTACGCAACTTTTCTCTGCAACTCCTTCCCCGCCTTACACTCCCTTACCTGGCTTTTACTTTTCTCGTTCCACTGCACGTA 
CCACCTTCTAGAATACTAAAATTTATTGTGTTTGCTTCCCCTGCCCTCCCATCCCAATAATGTGTACTCCACGAGGGCAGGGATCT 

GAGGTAACACTCAACTTCTTATATTTCTCTGCATCAATTGTGCTATTTTTTGCCTCCATGCCTTTACTCAGGTGGCTCTTAGATCC 
AACCCTAGATTGCTCTAGGAAGAGCTTTTTTCTGACACCTCTCCTTGGTTAGACGCCTCGCTTCTGTGTTCTATCTCCATCTTATC 
ACATATCTTAACTATCTGCTCATGTGTCTGTCTCATAATTAAACTGAAGAACTCCATGAGTCAGGGATTTTTGTCCTGGTTCGTCT 
TTGCTGTTCCAGCTCCTAGCCCAGAGTTTGGACCATATTAAGTATTCAAATGGTTTGTTGAGAGAATTAATATATCAAAAACTAAC 
15 CATTCTCACAGGACCATTCTCACATGGTTCCCCCTTCAGTGTTCAAGATCTTTCCTTTTTCAGTGTTCAAGATCCCAGACCTTCTG 

GTCACTTTTGCCCTGAGTATTTACTCCCAATCAAAAGTTATTTCTCCTTCCCTCAACTCCAGAGTGGTTTCTAAACCTCTTATGTA 
TCTCAACTTACATGATATGAAAGCTACTTCTCACAATCACAGACTTTTGGTGTGAGAAGGATCTTATATGCACTTTGTTCAACCCA 
CTCACCTTAAGTTTGAGTCTCCTTTATAACATCCTCACCAAGTGCTCACATATGCCTGGTACTTTTGTCTGGGAATGTACTGCCTT 
CCCAAGTGGCCATTTAGTTTTGGGAGCTCTCCCAATATAAGATTCCTCCTCACATTAATTGGAAATGTTTTCCTTGTAACTTTGAA 
2 0 CTATCTCCATTTTGCCTCTCCCATGTCAACTCTTTAAAACTTAAAATGATTTATTTTTTCCTTCCCTGTAAGGTTTCTCTGTGAAT 

TCCTCCAATGATGAGTTTCTAGAATAGATTCCTTCAACTAGGATAGTTTCCACTTCTCTAACTAGCTAGGTCACTTCTCTCCAAAT 
GATCAACTTCCTCCAAACCTGTTCAGAAGTGACTGCAGTGCTCCCGGTAGGAAGTCTGCTCCCGGAAACGAGCAGTTCTCTCCTTG 
TCCTGGTTCTGGGCTGTATCAGCCTTGAACTCAGTCACATCAAACGTCTGTCTCACGGAAGTCCACACAACATTCACCGAAACCCC 
TGAGGCTTTTTTTTTTTTCTTTCAAATCTTGTGGGCTTCTGAGAGGTATAACTGCAGTTGTCTCGCCTGGTAACCTGGGTACCCGG 

25 tttgtgggtccaaatgtagaccatttgggtagatctgatttttaatttaaaaaaagggtttttttttgtttttgtttttaaagagg 

CAGGACCTCTCTGTCGCCTAGGCTTGTGTGCAGTGGTGCGATCAACGTTCACTGCAGCCTCGAACTCCTGGGATCAAGCGATCCTC 
CCGTCCCGGCCTCCCAAAGTGCTGGGACCACAGGTGTGCGCCACGGCGCCCCGCCCTCTCTGGTTTTCATGAATGAGTGTGTCCCT 
AAACCCTCCTAAGGGGAGGACAGTGCCGTATCTCTCTCCTTCTTCCCCAAGGAGGCCATGCCTTGCCTTTCAATCTTGATCAAAGC 
GAGGTTGAAAAGCAAACAGGCGTTCAGCTTTGCACTTCACACCCACATCTCCCGCCCCCCAGCAGCTTCATCAGCCTCCCGCCCTC 
30 CGCGGCCCGGCC'TCACCAGCCGCAGCATCTTCACGTGGCCTTTCACACTGAAGCAGAAGGGGCGATGTTTTATTTTCGGCTGCACG 

TTATCCATCGCGTCTGCAGACCCAGCAGCAGCACTTTCCCTCAACTCTTCTCAGCTGGCTGCCTGAGTAGGTTCTGCGAAGCGATA 
GCAACCGCCACCGCGGCGGAGCACCGCCCTCCCCTACTTCTCGCCCAGCTCGGCTTCCCGCTCTCTTGCGCGCATGCGCACGGCGC 
CGCGTTCGCTCTCGCGCATGCGCCCCAACGGGATCCCGCGGCCGTCCGCTCTGGCTTGTGCTGTCTTTCAGTTATCGCGTAGCACA 
TTAGCGGACCTAGAGCTGGGCACATATTAGCGGACCTAGAGGTGGGCACGCAGGCCAGCGCCCTGTTAGCCCGCCGTGTTCTGGCC 
35 TGGCGTTAATGACGGCAGCACTCCAGCTCTCCTGAGGAGTCTTCCTGTCGGGAAATCCTCCCAGGGTTGGGAGCAGAGGAGAGGGA 

GGGGGCTGTAGAAATGGCGGCCCCATCTCCCAACAACTTGGGCATTGTGAATATCACCTCCTTAAAGGGGATCTCCTTTGGTCATC 
CCG TCT AGAGCAGCCAC CATAACTTCTGAG CGTTT ATTGCTAGCTGAT AT ATATC AGAAAAAT AC AAATT C CAC AAAAGCAG GG AC 

TGGTCTGCTTCTCTCCCTGCAGGGCCCAGGTTCTGGCACATAGTTGGTGCAGAAAGTGTGCAGCCTCAGGTCCTATCCAAGCCCCC 
AGGGCATCACACTCGGGACTTGTTCTGCATATTTTTACTTTTGCCTCCCACTGGTACTAGTTCTTCCGTGGAACAGCCTGAGTCCC 
4 0 TTCAGATACTTAATGTTTTTTCTCAAGTGCTGCCATGAAGCCAGATCTCCACCGrCTTGGGGCATTCCTTTTTAGGGATGGGAAGT 

ATATGTCGCTCCTTTTATGTGATTTACATTCTATCTTGGATAATTTGGCCATCACCGTAGTTCATTCAGATCTGTTTGGATCCTGC 
CCATCTCAGCTTCAGTCCATTTCATTCTTTTAAATCTGATCGACAGTTACCTCCAACAGCTTCATCACAAATCACTCACAAAAATG 
GCCTTAATCCTGAAGTTTATTTACGGAGAGCACACTTGCTAGGTGTGTGGCAGATATACAGGAAGCACAAGATGAGGCAGCAGATC 
TAGAGGCAAATGACTTCCTTCTCCCTGCCTAGTGGTGACTGCCAGCATCACGCCCTCCCGGGAGAGGTGAGAAACCCCTCCACGCA 
45 AGCACTGGAACCTTCACAGTCAAGAGTGGCAACAGCTCCGGTTACTGGACTTGGGCCTGTTGAATTCTAATACTCTGTGACTCCAC 

atctgggctgaatttttgctgagtatgatggaatttacatgcttcctccctagcccctacttgtctgtatagttggaatatttggt 
tgcctcctctggagggatctagtacgtttagagtctagacgctggaactgtcaaagttcagaggaaagagctccagctgcaaagca 
agagaaatgggctggaattctagcttcaccccttaatgaatgcttctgatttttttttttttttttttttttgagacgtagtctca 
ctctatcgcccaggctggattgcagtggccacgatctcagctcactgcaacctccgcctcccagactcaagcgattctcgtgcctg 
50 agcctcctgagtagctgggattacaggcgtgcgctaccacgcccggctaatttttgtatttttagtagagacagtttttggccatg 

ttggtcaggctggtcttgaactcatgacctcaagtgatctaccttcctcggcctccgaaagtgctgggattacaggcccgagccac 

cagtgcagtgatctcggctcactgcaatctctgcctcccaggttcaagcgattttcctgcctcagcctcctgagtagctgggaata 
cgggtgccccccaccacacccagctaatttttgcatttttagtagcgatggggtttcgccatgttggccaaggctggtctcgaact 
55 tctggcctcaggtgatctgccttccttggcctcccaaagtgctgggattacaggcgtgagccaccgtgcctggccaaaaaatttat 

gitttaaaaagactagtcaagtgcagtagtgagaaggggggaaagagtagagcaaggagttatatctgttgcttctgaccattttg 
aacaagttacctaattctctgaggacaagctcggagaatgggagagacagttatctatttgcagggttgttgggaggaataagtga 
catcatgagtgtgtgccaggtgtctgattacagaaggtgttcaattaatctgcaatcattaattaacccttcagtcgctggtatta 
tttgccatccatcctccgagtgttgccaagttatgggtgcgttctgccagcgtcctagcagtggtaaggcttctggctgccagcgg 
60 cgaacctctcccttcgagtatttctcctcttgctgagatgaaatgcgaccgggtctctttaagggccaggcgccgggatccaggcg 

gcgcccaacggctggactagcagtcgtccgcgccgactcgcacaagaaggaaccccgggcctctggatccgctcgcccggctatgc 
tgctgtggccgctgcggggctgggccgcccgggcgctgcgctgctttgggccgggaagtcgcgggagcccggcctcaggccccggg 
ccgcggagggtgcagcgccgggcctggcctcccggtaacgcgcgtcttggtcccgcctcccaggagcccctatgcgcccacctact 
cccggcccctcggcttccggaacccgcccgagcccgaagcgcctcttccgaggcgcgggatttcctccccggctgcggctgggacg 
65 ggggcggccatcggccgttacccgggcgcgagaccgcagcgagcgctgggggcgctcggctttggttctgggatggagagagggcc 

tttaaagagcaggacggacacgctctgaacattccggcccaaactcggtcccccgacccatttcctgtcccgattctttcgacctt 
GGGGGCGATGGGGACTGGGAGCTGCCTTAAGCCGATTCTGCTCACACTCTGGTGCCAGCGTGGGGGAGGGGGGTTACX3CCCCCGGC 
GCTCTCCTGCCCTCCCTGGGAGTGGGGACCCACACAGAAACGGGTCACTGTTACACCCGGGTTCTGGTGTCCGCCATATGGCTGTT 
GAGAGACGCCTCAGAACCACCTGTGGGACGGATGGGCAGCGATGCCCGCCCTGGGCCTAGAGGAACACCTGGGTCCCAGGCCCAAA 
70 ACCACGTCCGCCGCCCACTCTTCCCCGTGCACCGCGAGTGGAGGCTGTTCTGCCTTTCCACTTGCTTAACATCCAGTCTGTGAAGA 

tctaaataaataacgtggaaaatgcaaagtataatgtactaagtgaaagaactcgagcacactgggggtccacgaagctgcagctg 

CAGCCCAGGGTGGCACATCGGCGAGACGGTGGTGCGCGCCTCCAATCTCGGAGGGCGCCCAAAATGGAAAATGTTTTTAGGCCAGG 
GAGTGAGCATAAACATTAGTGTTTTTGTGGTCATGTAGCAAATTAGGGCAGAGGAGAGTTATTTAAAAGTGAGTTTAAAAACTGAT 
TTCCTTTCTTTTGTAGATAAAGAACAGGAAAAAGAGAAAAAATCAGTGGTAAGTCCCTCTTTTATGTGTACTCTCTAGGATAATTT 
7 5 GGTTTTTTG AAGAGG AGAG AGAAAAAAGCAGAGTAAAAAG CAAAAAT ACATT CCATAGTAAAAAG CAAAAATACAAGAGG ATCT C C 
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AGGGAGAAGGAAGTCTGTCACCCTCCTAGAAGGCCACCTCTGTTACCAATTTCTTGTATCTTTCCCCAGAGTCTGCACAGATAGGA 

gcacacaagtatttgtatccttcaggtagatttgggctgttaaagcttaagggatgattgtgaaaggaxttgaaaaacgctcattg 

TGTTGTGGGGAAGGrCAGTTTCATCTTGGGTTGGGCAGCTCAGATGTGAGGGAAGCTCTGTCCACCACCACCCTCTCCCCCCAGTG 

TTGAGACTGGTGGGTGGGCAGGGGATCAGAGAGAAACCATTAGGGTCCACAGATGTGGGTTCAGTTATCAGGGTGGCTTTGAGATG 

5 ctggctctgggctggggctgtgactagtgtgaggctgaaggtcaaagaagggtcaggttggtgtccatggggatattgggtgcttt 

agctggctggggtagggagtgatattttggtcacaaaccaaggctcaattccttaaaagaactgaaagtccctagctccagtggct 
gggaagggggtggcttggcaagtggtggcaggagtaccgtggctgggatctgcagagggtagacagtgcgggcaggcccccagcgt 
actcagggtggtggagagctcttgcgaagtagtgaaaccacatagagaggattgaaatgcttgagatttgtggaagtttgttgaaa 
ttaggagaaggatatgccagcgggtgccatagaaggggagggaaatgcaaagttgagctggatggtaattaatgtatttttgtttg 
10 tttatacatttaagagacggcgtcttgctgtgttgcccaggctggcctccaactcctgggctcaagtgatcctctggcatcagcct 

cctgagtagctgtgatgacaagtgtgagccactgtgcctggctatttattagttattgagctagcattgatgtgagctgggcctgt 
tctttgtgctttttgggtgtggtttgatgtgcccccagacacacaatagctagttcatagaaagtggtatggagcctgcattcagg 
ctcaggactgttxgtaaacattcaagtcctgtgagctcctgtgtgggatgcactgggctaggacctgggcacctggcaaacagccc 
tgacatttgggagtctgcggtctgtctgatgggggaggtttgtctgatgggggaggtctgtctgatgggggagacagcagtaacta 
15 ggagaatggtggaactagaacagcagtgagtatggtggctgtgagtaggggggctgatgactgagaggagctttgggaagccttat 

tgcctgctgggagatggagcagagtttgaggcaggagtgttggaacaggtacaagtcacagaagaatgagaacctgcaggcctggg 
cttgtggccagtccctagagaggtggctggggagggctgggggataggtgcagagggactgagaataggtcctaaaacccagagtc 

ACTGAAGGGCCTCACCCCCACCCAGCACGATCCGGGTTGCCTCTCAGGGAGCGATGTGGGGAACCATGAGTGGAGGGCCTAACTGG 
GTGAGACTGGAAGGGGAGAGACCTTAACTAAACTAGAGATGGCACAGAGCCCGCAGCTGAGTGGGAAAGCAGGGCCCAGGGGAGTT 
20 GCTGGTTGGTTGACTGGTGTTGGTGGGTGAGGAGAGATGTCCAGAGTGTTAAAGGTGTCTGGGTGGATGGTGCAGCCATTACATGG 

CACAGTTTACAATATTAGATAATTGAGTATCACAACAAAGTTrTTTAATAAAATAACTGGACAGAACTTAACATCCAACAGGGCCA 
T ACCTAATGG CTCATGCCTATAAT CCC AG CACTTCGG GAGG C AAAGGTGGGAGG ATTG CT TGAG CT CAGG AGT CTG AGACCAGCCT 
GGGCAACATGGCAAAATGCTGTTTCTACAAAAAATACAAAAAATTAGCTGGGCATGGTGGCATGCACCAGTAGTCCTAGCTACTCG 
GGAGGCTGAGGTGGGAGGGTTGCTTGAGCCTGGGAGGTCAAGGCTGCAGTGAGCTGTTATTGCATTGCTGCACTCCATCGTGGGCA 

2 5 acagaacgagaccctgtctcaaaaaaaaaaaaaaaatcaaatagtagggagttcaataaattgtgacaggtcttatataatggatt 

atgtaaagccattaaaaaccatgtttttgaaaaatatttagtgacctgggaaggcactcactatgtaaaagatgaaaaaaaaaaat 

aacaaaaccaacaaaagtatatgaagtatgatcccaaatgaaaaaaaaaactgtccttaggaaacaaacaggaaagaaatattata 

AACATTAATGCCGAAATTCTCAGTCTAGTTAAGAGATAGATGTGGGGTTAACAAGGAGCATGTAAGAGAGAGTTTGTGGTGTGATG 

GGGTAAAAGTGTCTTCCCTTAGTTATTTGAATGTTAAATGAAATTCAGCTGGGTTCCTTTTTAAAACAGCTTTATTGTAATTTGCA 

3 o TACCACAAAATTCACCCATTTAAATGTGCAATTCAATGATTTTTAGTAAATTTACAGAGTAAACAGCACTACAGAGTAAACACCAC 

TACAATCTAATTTTATTTTATTTTATTTTTATTTTTTATTTTTTGAGACAAGGTCTGGCTCTGTTGTCCAGGCTGGAGGACAGTGG 
CACAATCACAACTTACTGCAGCCTTGACTTCCTGGTCTCAGGTGATCCTCCCACATCAGCCTCCCAAGTAGCTGGGACTACAGGCA 
CAT ACCAC CATTCCTGGCTAATTTTTGT ATTTGTTGTAG AGATGGGATTT CTACATGTTG CCCAGGCTGTGC AAT CT AATTTT AT A 
ACATTTCCATTACTCCAAAAAGAAACCTTGTGCCCATTTGCAATCTCTTCTGGCCCCAGGTGACCACTAATCTACTTCCTGTCTCT 
35 TTAGGGATTTGTGTTTTCTGGACGTTCCATATAAAATGGAACATATAGCGTGGGATCTTTTGTATCTGGCTTCTTTCACTTAGCAC 

CCG CCGCCAGGGTTCAAGCCATTTT CCTGCC TC AGC CT CCCAAGT AGCTGGGATTAC AGTCATGTGCCACCACGTGCAG CTAATTT 
TTGTATTTTTAGTAGAGTCGGGGTTTCACCACGTTAGCCAGGCTGGTCTCGAACTCCTAACCTCAGGTGATCCGCCTGTCTAGGCC 
TCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCTCCTGGTTGCTTAGCATAATATTTTGACATGCATCTGCCTTGTAGCACGT 
40 ATTAGTATGTCATTTTTTCCTATAGCTGAATAGTATTCATGGCGTGGCTGTAGTGCACTTTGTTTATCCACTTGCCAGTTGTTAGA 

CGTTTGGGCAAGTTTCTTTTGACTGCAGATTTCTCAGGGTCTTTGATAAGACAGGATATTTGGATTCTCCCTGTGGAGGCTTTGGC 
ACCCAAGCCAGTTTGCCTCTGGAACCCTGGGTTCTAATTAAACATCCAAATGACAATGATTGCTGAGATTTACGAGTGATTTTTAT 
TTTCTTCTTTTAGGGATTGTGTAATAAGGTTTGATCAGAGAAATCCAACTGATAAATACATATATGCATATTCATAAACATATACA 

4 5 CAGACTGGAGTGCAGTGGTGTGATCTCGGCTCACCACAACCTCCACCTCTCAGCTCCCAAGCTCAAGCGATTCTCTTGCATCAGCC 

TCCCCAGTAGCTGGGATTACAGGCATCCGCCACCACGCCTGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGG 
CCAGGCTGGTCTTGATCTCCTGACCTCAAATGATCCCCTGCCTCGGCCTCCCAAAATGCTGGGATTACAGGCGTGAGCCACTGCGC 
CTGGC CACTGAGAATGTATTTCTT AGCACAAGAATG CTT AATTTCCATTTTTAGGAAAGATT AAATATTGTT ACTTATAATAGGGA 
TAGATGGCTCATCACAGTTTCAGTTATAATCATGGAAAATTGGACTCAAGGGCTCATAGCAGAGGAAAATGGAGATAAATTGTAGC 
50 GTAATCACAGAGTGTTGGGCCAGGCCGGCCATGTGCTCCCACAGCATGGGGACCATCTCCTTTTCACAGTTTCCTGTTGCTTTCCT 

CCACACACTCATGAGCTCTTTGGCCGTTGCAACGAGGCCCTGAGTACACAGTGCCTGGCACAGCATAGGCCTTCAATAAACAGTTG 
AAACGTGCTCAAAGATGAGGACTGTATAGAAAATAATATTTGGCATGAAATATGCTCATATGTCATGGGGTTTATCTCTTAGTATT 
GGGATTATGGGTGATAGTTTCTCCTTTTTGATTTTCTGTATTTTCTTCAATGGGCATGCACTTCTCTTATAATATTTTTAGACATC 

actttaaaaagaaatgtaaagactccctttgcttgcttcctgttcccccttccatttcaggggaactttgtgagattcttcctgcg 
55 ttgcctgctgtaaaccggagggcagattggctgagctcattcagggcctgacattcaccagctcttcaggatttcatgctggggat 

aggaacaagtttctgggagaagggcttatctgaacaacctgttaaaatgcttcaatgaacaggaaagaaaaaagactgtagagtga 
tgtctaggttgagctctttttatatatctaggaagaggaaaagttttctttaaagagcaataaaaaaattaaatccattagtgccc 
taatggggtcttttcatgcccttttgttcattcccttgggttcattttgtagtttggggctctaaaggagtgggctgggagggacc 
caggatgggagagtggccttgtgtctcctggatacccgttaggatcaaggcaggaggaaccttctccgccagctgacagagttcta 
60 gttgctggggagactttagtggggtcgggtgagacggcccactgtgacctggtgtttatgtgaggtgtgactgaggctccatcagg 

agtcgtgagaaggggcctggatgtgaattctaattctgattcttccctagccaagtctggcacttgggtaagttacctgtgttgcc 
caggtttctctgggtgcttccagcctgagtgcaaaggaacaggcctctgtgcagcaggtcgggcccctctctgtgtgtgcccctgg 
aggatgtctaatgtgttctcaggggacagtttgtcttatgtattggagctgcccgttccctgtggccatctgctggagccagagcc 
actgggcctatgtcatcagcagtgcctggctgagcagagcttggtcagaatcactgggctacaggttcaagggctccagcctagag 
65 tctgatttagggtctggatgctacctggtgccacctcatgtttaaccagctcctctggtgcatctgaagcaggcatctgtggacta 

gacagggagaagctctgctccagcctcgtggttcccatccttgcctgcacattgaaatcgcctggagagctttaaaagttactgag 
gcttggccgggtgcagtggctcacgcctgtaatcccagcactttgggaggctgaggcgggtggatcacctgaggtcgggagtttga 
gaccagcctggcctacatggtgaaaccatgtctctactaaaaatacaaaaaattagccgggtgtggtggtgggcacctgtaatccc 
agctactcgggaggctgaggcaggagaatggcttgaacccaggaggtggaggttgcagtgagctgagatcacgccactgtgctcca 
70 gcctgggcaacaagagtgaaactctgtctcaaagaaaaaaaaagttactgagtcttgagtctcactcccagagattgtggtgtaat 

tggtctgggctgtggcatccctgtagagatttttaaaaggtcccaggtggtcctagcgtatagccagagctgagaaccgctgcctg 
gaataccttctctccctaagatgagttacttctaggatgctccttggtctttggtataggtagacccagaaggctgtttctggccc 
ctcccactagtgccatgaccccctttccctcccacgtgcagtcattgtgagcagagtctaggttcaagctgtccttgctttattgt 
cttctacaagcctcatttttgttttctgtgaaaaatgttaggacttacccttctcaggtttcagtgaggttacatgtgataatggt 



992 




WO 03/008583 



PCT/US01/51291 



ATTGATTAAGCTCTCGTTAAGGAGGCAGGACACTTAGGCCTAAAATCTAATAGTCTGTGGGGTTGAACTAAGGAAGGGCAGAGCTG 

ggctgggcagacaagctgtgtatggtttaggagttgacgtaaaggaggatctggtctggggggaccacatgagcctgccactcagg 

gaggatcggcttatctgttattactaacaatgggaccttgccagtttcccgaggagggattttggtttacatgtgaaagtcttgga 

5 CTGAACCAATTATGCTGGTTACATGAGCCCTTTCCGTAGCCATTATTCCCTGACATTCCCCTGGGTGCTTGAGTTCTGGCTCTAAT 

ATGCATTCGTCTTTTGCCAGATCTGTGTCGAGGGCAATATTGCAAGTGGGAAGACGACATGCCTGGAATTCTTCTCCAACGCGACA 
GACGTCGAGGTACAGCCTCTATGCTAGGTTTGAAGGAAGCGGAGAAAGCTTGATGGGATAATTTATAGAGGGTGTGGACTAACCTT 
GTCCAAXAGGACTATAATTTGAGCCACAAGTGCAAGCCACAGGTGTAATTTAACATTTCTAATATCCTCATTAAAAAAACAAAAGG 
GGCCGGTGCAGTGGCTCAAGCCTGTAATCCTAGCACTTTGGGAGGCGGAAGCAGGTGGATTGCTTGAGCCCAGGAGTTCCAGACCA 
10 GCCTGGGCCACATGGCGAGACCCCATCTCTACAAAAATATGCCAGGCATGGTGGTACGTGCCTGTAGCTCCAGCTACTTGGGAGGC 

TGAGGTGGGAGGATTGCTTAAGCCCAGGAGGTGGAGGTTGCAGTGAGCTGAGATCACGCCATTGCATTGCATCCTGAGCAGCAGGA 
GTGAAACCCTGTCTCAAAAAAAGAAAAAAACCCACAAAAAATAAAAAGGACATTTTATTTCACATAACATATGCCAAATGTGATCA 

tgtcaacatttaatcaatataaaaatcatcaatgagctattttgcattctatcttgttatactaagtctttggaatatgatactgg 
ttgagcatcccttatctgaaatgcttgagaccagaagtgttttagatttcagaatttttcagattttggaatatttgcataaatgt 
15 aatgagatatcttgaggatgggacccaagccaaaacacgaaattcatttatgtttcatatatacatagcctgaaggtaattttata 

caatattttaaataattttgtgaatgaaacaagtttgtgttaagtatttatgtgtggaatttttcatttgaagtgtcatatcggtt 
tccagaaagttttggagtttggagcatttaggattttggatttttcaattagggatgctcaaactgtttgtatttgtaaaataagt 
gtaacttatagcatatcttaatttggactactcatatttcaaggtcttaatagttgcctgtggctcatggccactgtattggacag 
tgcaagtgttgactgcctcaaagtctggttaggaaaagagtctacatgggtaagaagaaaggacaggctattgagcagggctagaa 
20 gtgtgacatctgagatagcaatgtctgagcagtgggtattactatgcataggcaattaatttaatttctagttcatttaaagccta 

gtcactaaaactaacctcagagatgtttaagaatcatctctacactaagacattgacctgtcttccttgttctagattttagtggt 
ataatcttctctattgatggctctcttttgttactacagaagctacaatttctatacttttatagtcattttctttccttcttccc 
ttcctttcctgtttttacttctgctagaaatatatgcatggccaggtgtggtggctgatgcctgtaatcccagcactttaggaggc 
tgaagggggaggatcacctgagcccagtagtttaagagtagcctggccaacatgacaaaaccacatgtctacaaaaaatacaaaac 
25 ttagctggatgtggtggcacatgcctgtagtcccagctgctcaagaggctgaggtgggaggattatttaagcccaggaggttgagg 

ctgtggtgagccaggactgxgccgttgaactccaacctgggtgacagagtgaggccctgtctcaaaaaaaaaaaaaaaaagaaaaa 
agaaagaaagaaaagaaatatatatagtttgataaaaataataataaacattatatagcccttgtcctgctgtgttcatgtgctgc 
tgtgcaggaaagagttaacatagcagacctaagactgctgccctttagaaatgcctgcttgcaagggtggtctttggctggcatct 
gggaacttagatcttgggagggcccccaccattcctaactgataacagtggctctctgcttaaattgtttctgcaaacagtatggt 
30 ttatgctgacacctgctttcttcctgggagtccggaattttggtacatgtcaggaagtggttgtctgcatggctgagcgctgatga 

aaaccctgaactcccaggttcaggccagcttgcctgctagacaacatttcacatgtattgtcacatcttgttgcctggggaattca 
gtgtgtactgtgcagctcctctatgagaggacccttggaagcttgtgcctggtttcctccagactttgcacctgccctttttccct 

gcagtggcatgatctcggctcactgcaacctccgcctcctgggttcaagcaattctcctgcttcagcctcccaagtagctgggatt 
3 5 acaagcacccaccaccatgcccagctaatttttttgtatttttagtagagatggggtttcaccatgttggccaggctggtttcaaa 

ctcctgacctcaagtgatccacccacctcagcctcccaaagtgctgggattacaggcgtgagccaccgtgcccggtcccctttgct 
gatcttgttttgtgtcctttcggtgtaatccatcttagctgtgagtatgactgcgtgttgtgtcctgtgagttctcatgaatcatc 
aaacctggggaggagggggggcttggggactcttgacccctgtcctgagtgatatgactcttaatggcactttagaagtgcttata 
gtctcactgaagaccttggacccgattaacaacgatagttaacatccagtgagtatactgctatttgcccaacactgtgttgaggg 
40 ttcatcataaatactaaatgatctcaccctcacaagaatagtccctctgaagtaggtaccatttttaccacagttttagatgagga 

aaccatggcctaatgaggttaagtggcttgtccagggtcgctaggccagtgtatgatacagccagatcccagcccggatacagcca 
gatcccagcccaggctgtctggttccaggggccacacccttgtttgattctgtggtacgaagagctttgttggctttaggaagacc 
actctcccttcagatctgagctccgtgtcccctgaccttcccagcgaggttatgcttcctgacagaggatcccctggccgctctgt 
acctctcttttataccacttcttggggtttgaaaacatgttggcttctgtgattacctgagtaatgtctgcttcccctggtaggct 
45 taaggttctgtgaaggcagaggctgggctggttttgctattgttgtgtcctcagtgcctagcatggatatctggcacacagtgggc 

actcaataaatgtttgttgggtgacagtgctatggatggagcacccctgagctgggtcggggagcaaggctgcctgtgacccagac 
tctggtgggcctgtgtggtgctgtgtatgctacttaggggctaggaagaagacctagaagaaggagagggggtttgagaggggcag 
gggaagggcatatttgaactggattttgaagggtatacaggagttttccatgtgatgaaagttgatgtgaagtggaatggggtggg 
aatgctggtcagaagaaacaacgtaagcaaagacacagagtatcttgcttgagggtggatcacttgaggtcaggagtgaagggtgg 
50 ggggtgattacttttcttttctttttagagacggagtcttgctctgtcacccaggctggagtgcagtagcgcgatcttggctcact 

gcaacctttgcctcctgggttcaagtgattctcctgcctcagcctcccgagtatctgggattacaggcatgcaccactacatccgg 
ctaatttttgtatttttagtagagatggggtttcaccatgttggccaggctggacttgaactcctgacctcaagtgatctgcctgc 
cttggcctcccaaagtgctgggattacaggtgtgagccactgcacccagccagggtggctacttttcaagagttccatgcattgcc 
tgccattggtcttttgtcacctatggccccttctcacatgtactctgaaagttcccagatggatcctggcactctgaagatcttgg 
55 ccccaagaacaccatttaaatcttttctagcacacacctgcatacccagaaaggctctagcagagtctggggttgtcccagatttg 

tgtgtctagaccacagatggaggctctagaaatgcccagcagagatcctgatatgtgtctgaaaacacacaggatgttggagagat 
tggcagtcatcctaaaaggtacaaacaggaccagagggaaagaatgcctccaaaccagtgagacagggagcgtactaaagaaacag 
ggactatcagcagccagtgcacccagtgcagtgatcagaggcaggaaacggaggcaggtggcctgccaaggcctagccctgtccag 
tgtccctcctggcttctcccacccacctgccagcttgatgtggtaggcaggcaggggtgggatagaatacacagaagagggatgga 
60 cagagccagctctgaccttggggaggctaccagggcaatagagaggtaggatgtacctatgcttggcacattgggtaacatggata 

gagttattctcaggacatttctggaagtaatgtgaggaagccgtgtctagatagagttgtgacctcacgggggttgtcagctattt 
tggcctaccttgggcacccaaatttggatagtctttttctctctttttcccttctctcctcactttcccctcaacacttacacact 
tttacagggttcagcacagagaaacagtagctctgatgttttctttccttccaggtgttaacggagcctgtgtccaagtggagaaa 
tgtccgtggccacaatcctctggtgagtgggttgttggttgcatgaacccccggcttccccttaagcacctgagaatgatggtgcc 
6 5 tctgcctgagccctgcctgcccaggcattctctgcgctcttaactgagttggagaagaccagggagggacaagcagaaaatggtgg 

CATGTTGGTGTTCTGAGGTCAAGGATCTCTGAGGCCTGAGTGGCTGTGCACAGAGCCrAGGGACTTCCCGTCAGCTATCCCATACT 

ATTCCCAGTGGCCGACCTTAGCCACTAGGGGTGTCCATTTCTTGTTGCTCATTCCAGCCTTCCCCTCCCCTAGAAGAAACCTATCA 

gaacccgggacttctcaggcctaacccccccaggacctatctctaagtaaccaggatccttggtggacccctgacttgggtttgca 

AACTTGGCCCTGT CTGGT AACAGGGG CCACCTCTGG CTT ACCTGGAAGCCACCAGCCTG CTTTC CCAAGGGTGAACCTAG CAACAG 
70 GGGCTGTAGTGTGCTGTGTCCCTTCCTTCACCTTCCCCAATTCGAGGTTCTGCTCTGGTTGCTTGAAAGAGATGGATAGAATCTGG 

GTCCTGCAAGAGAGAGCTTTAGAAGAGGATGTTGGTTCTGAGCTCCCATCCCATGAGGTAGGGATGATTAGTCTCATTTTTCAGCT 
TAGGAAATTGCACTTATATAAGTTGCCTGAGGTCACACAGCTAGTAAATGGACTTGGAAGCCTGTGCTGCCCTGTGATTTTTTTTT 

TTCAAGCGATT CTCCTGCCTCACTCT CCTG ACT AG CTGGGACTACAGGTGCGCACG ACCATG CCCAG CT AATTTTTGTGTTTTT AG 
75 TAGAGACAGGGTTTTACCATGTTGGCCAGGATGGTCTCCATCTCCTGACCCTCATGAGCCACCCACCTCAGCCTCCCAAAGTGCTG 
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GGATTACGGGCGTGAGCCACTGTGCCCGGCCATGCCCTCTGATTTTTAGCAACACAATTGGCATCTCCTGTGTGGTTCATTAGACT 

ctgagttctactaggagcagggactgtatctactttgttcattgttatttgctaaaaccaaggcacactgcctagcacttagtagg 

ggcttgtgcattcatccattcattcaaccaatattcagtgcatgtcagccatgtggcagacactgttctggatgatatggcagtga 

TAAATTCAAAGCCCTTGCTCTCCTGCCCCTAATATTCCAGTGTGGGGAGGCAGAAGTCAAACATATAATCTGGCGGGTGGTGATAG 
5 GGCCTAGGAAGAAAACTAAAGCAGGTGAAAGGATGTTTCTTAAATAAGGCAAAACCTCTCAGTCTTTCAATAAAGAATCCTAAAGA 

GACATGAGAAGAATTTCTTCTCTGTGCATTCGGGAGAAGATGGAATACCAGTCATCTTCTTTGGATATAACAAAGAAACCTCTGTA 

acattcatattctctagaagccaaggaggaacccaggcttagttattaagtaagacagctagagttgcaggtgttagggatcataa 

GTGACGTTTCACGGGACAGAATCACAGCCTCAGAAGTCTTAGTGTCCTTGGTACAGATAGCCTTTTCAATGAGAGTTTCCTAATAA 
AAAATACAATAGAAGTAGCCATTTTTATATAAGTTTCCACTCTAGACCAAAAGAAAGATCGATACTTTTGTGAAAAATCTCAATTC 
10 ATCACTTTATCTGAATTGGTTTTCTGATGCAGAAAGGTGACTGTTTCTGCGGCCATCAGGCAAGAGGGAGTGTTTCTCCTAGCCTT 

TATG AGATTTT CT CT CAACTG C AGTCAGAGGAGTCTGCAG TTCTC AATG AAGAACACTGG AGTTTCATT AGTTTGCAC CAAG AG AA 
aaatgaaaagcaaaaatgaggaaaaggccgggtgtggtggctcatgcctgtaatcccagcactttgggaggccaagatcagaggat 
CACTTAAAGC CAGG AGTTTG AGACAACCCTGGTCAACAT AATGAG AC CT C CATCTCTAAAAG AAAT AAAAGT AAATAAAATTAATT 
TAAAAATGAGGAAAGGAGCAGAACAGGTTTCTTAGCAAGTATGCTGGAGCATGAAGTGTTTTGCTTCTAGAAGGGATGGAGAGTGA 
15 TTGAGTAGGTGGGTTGGCTTCTGTTTTACATGAGATAACCAGGGAATGTGTCTATGATAAGGTGCTTAAACATGAGGGTGTGAGCA 

CTGCAGATATCTGGATGAAGAGTGTTTAGGCAGAAGGCGCTGCAGAGGCAAAGGCCCTGAGATGGGACCATGCTTGGCATGTTTGA 
GGAATGCTAAGTAAGCTCATGTGGTTGGAAGCCAACCAGGCCAGAGGGAGATGGGTAGGAGATGAGAGAAAGCCTTGTGGGCCATG 
ATAAGGGTTTGGATTTCATTCTGCATGCAATGGGAAGCCACTGGAAGGTTCTGAGCAGGGGAGTGGCAAGAACTGATTTAGGTTTC 
ACAGACTCACTCTTGTGGCTGGATAGAGAACAGACTACAGAGGGCTCAAAGACCATTCACTGAACGACTTGAACGCATGTTCCTTG 
20 GTGATTTTATTTTATTTTTTGAATTTCCAAAGAAAAGTAATTTATTTTTTGCAGTTAGGGCAGCTGAGAAGTCCAGGGTTGAAGGG 

GTGCATCTGCTGAGGGCTTTCTTGCTAGTGGGGACTCTTCAGAGTCCCCAGGTGGTACAGGGTGTCACATGGTGAGGGAGTTGAGC 
ATGCTAGGTCAGGTCTCTCTCCCTTTTCTCATAAAGCCACCAGTGTAAGATAACCCATTAATCTATTAATCCGTGAATAGATTAAT 

GAGTGCAGTGGCGCGATCTCGGCTCACTGCAAGCTCCGCCTCCTGGGTTCGCGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGG 
25 GACTACAGGCGCCCACCACCACACCTGGCTAATTTTTTGTATTTTTTAGTAGAGACAGGATTTCACCGTGTTAGCCAGGATGGTCT 

CCATCTCCTGACCTCGTGATCCGCGCACCTCGGCCTCCCAGAGTGCTGGGATTACAGACGTGAGCCACCATGCCCGGCCGATCCAG 
TCATTTCTTAAAGGCACCACCTGCTACATACTGCCACATGGGGGATTAAGTTTCCAACACATGAAATTTAGGGGATTCATTCAAAC 
GAAAGTATTATTTGTT AAAGATGAT CTT AAAGAGCTTAACTTCTTTAAAAATTTTAAACTT ATTT ATTT ATTTATTT ATTTTGG AG 
ATAGGGTCTTGCTATATCACCCAAGCTGGAGTGCAGTGGCACAATTATAGCTCACTGTAACCTTTAACTCCTGGGCTCAAGTGATC 
30 CTCCTGCCTTGGGCTCCCAAAGTGCTGGGATTATAGGCATGAGCCACTGCACCTGGCTCTCTTTTCTTTATGCTAGAAACATTCAA 

TCTGCCTGGCCAGCATGGTGAAACCCCGTCTCTACTAAAAATACAAAAAAATTTAGCTGGGTGTGGTGGTGCATGCCTGTGATCCT 
AGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGAAGGTAGAGGTTGCGGTGAGCTGAGATCATGCCACTGCACTTCA 
GTCTGGGTGACAGAGCAAGACTCTGTTTAAAAAAAAAAAAAAGATTTTTATCAAAAAGACAGGTGATAGGTGTGGAGAAAGGGGAA 
35 CCCTCATACATAGTTGGTGGGAATGTAAATTAGTACAGCTACTATAGAGAACAGTTATGAAGTCAGGCAGTGTGATGCCTCCAACT 

ttgttttttttgctcaggattgctttggctatttggggtcttttgtggtttcatatcaattttaggattttttttttccctatttt 
TGCAAAGACTGTCATAGGTATTTTGATAGAGATTACATTGAATCTGTAAATTGCTTTGGGTAGTATTGTCATTTTAATAGTATTAG 
TTCTTCTGATCCATGAGTGTTGAATATCTCTTTTTTTGTGTGTGTTCTGTTCAATTTCTTTCATCAGTGTTTTATAGTTTTCCTTG 

4 0 ACAGGGTCTCACTCTGTCATCCAGGCTGGAGTACAGTGGTACGATCTCGGCCCACTGCAGCCTCTGCCTCCTGGGTTCAAGCGATT 

CTCATGTCTCAGCCTCTAGAGTAGCTAGGACCACAGGTGCGTGCCACCACACCCAGCTAATTTTTTGTATTTTTAATAGAGACAGG 

ATTTCGTCATGTTGGCCAGGCTGGTCTTGAACTCCTGGCCTTGAGTGATCTGCCTGCCTCAACCTCCCAAAGTGCTGGGATTACAG 

GCATGAGCCACTGTGCCTGGCTGGTATTTTATATTCTTTGTAGCATCGCAAATGGGATTCCTTTCTTGATTTCTTTCTCAGGTTGT 

TCACTGTTGGTGTATATACATGCTACTGATTTTTATATGTTGATTTGTATCCTGTGGTATTACTGAGTTCGTTCATCAGTTCTAAC 

GGTTTGTTACCTGGGTATATTTCATGATGCTGAGGTTTAGGGTATGATGGATCCCATCACCTAGGTACTGAGCATAGTACCCAATA 
GGTACTTTTTCAACCTTTGCCCCCTCCCTTCCTCCCCACTCTAGGAGTCCCCAGTGTCTATTGTTGCCATCTTTATGTCCATGAGT 
ACCCATTGTACCCACTTATAAATATCCACTTAAAGTGAGAACATGCAGTATTTGGTTTTCTGTTCCTGCATTAATTAGCTTAGGAT 
AATGGCCTGAGTCTTTAAGCTTTTCTAAGTGTAAGATCATGTTGTCCGTGAACAAGGTTAAGATGACTTCTTCCTTTCCAATTTGG 
50 ATGCCCTTCATTTCTTTGTCTGGCCTAATTCCTCCGGTCCCTCGGAGACTTTCCATAGGCTCCTATTATAGCTGTTACCATACTGT 

CCTATAATTGTTTCAGTGTCTGCCTTTGTCCACCCTGCTGTCAGAGCCCTGTGATCATGCTGGGTTTATCTCCAGCCCCAACCCTG 
CCTGTGTAGGTTTCTTGAGCTGTCCTTCAGTGCCTTGTGAGACCAGGGTCCTCCTGCAGATGCCACTTTGATGGAAAGTGCTGTGT 

tttcccttctgcagggcctgatgtaccacgatgcctctcgctggggtcttacgctacagacttatgtgcagctcaccatgctggac 

aggcatactcgtcctcaggtaggtttcagatgctcagtttcagccttcttaaacgttttcttcagacttggggtatgtgattgcca 

5 5 ggaagggaaactttacaaggaagccaggctaggccttcagtgctgtgcaggcctctctgtgtggggccaaggtctctggcttctgt 

ggttctcttctgacctgcctctagtgcccccacctgcaaacctcagccagccaggtggtgcccctgccaccattctgagctcacat 
ctttatgacctgaccactgctgggcttaatgccgtttaactcagttcttctcaaagtgtggtccctggaccagcagcggaagcatc 
acctggaaacttgttagaaatgcacattttcagctgggtgtggtggatcccacctgtaatcccagcactttgggaggctgaggcat 
gcggatcacctgaggtcaggagttcaagaccagcctggccaacatggtgaaaccccatctctactaaaaaatacaaaaattagtct 
60 ggcgtggtggtatgtgtgtgcctataatcccagccacttgggaggctgaggcaggagaatggcttgaacccaggaggcggaggttg 

cagtgagctgagatcataccactgcactccagcctgggtgacagagtgagactctgtctcaaaaaaaaaaaaaaagaaagaaatgc 
aaattttctagtcacatcccagacctgctgaattagaaattctagggatgaggcccagcaatctgtgttttatcaagccctccagg 
tgactcgaatgcatgctttgtttgttttcatatttgagaaccacttatttaaccttcatggggtctggctcttagttcaaattctt 
gagacaaagaatctgattggttcagctttggtcaggtgtccagccctggttcaatcaggtgttggggacaggaccccaaggcacaa 
65 acatggctgcttaggcctattccatcagtgaggatgcatctagagacagagtctcttagaagaaagggggctgtggaggtcctgat 

cagcacctatgtttcaaagctgtaagcacaacctatgatgccagctttaaggctctgcatgaaggagacagactgtccctacagcc 
agttaacactggcacagctgctgggctggacagttcggtcccagtctgggtacctgcagcaatagctaccattcttctgtaagtct 
gtcttttaaaattgaaagatgtgagtgggccgtttttggtgaataagaatttccatctccccaaatatctgtctaaattgcacaaa 
tccacaaatcgaaagatctgaggttagtgcattttgcctttgctaatttgcttttcctgagcaggcactcaattgcaaacctaagt 
70 tgtatctaatgatatttgaataggaagggatataaatgcactcctctatttaaggaaatctacctcaggaggcagagagagatgga 

cagaccaggaaagatgagcagaaggagaccagagggatgaatggggagctaggaagtaaggaaagagaggatggaagaatggaaag 
gaagatggatgggcagaggatggatggacagagggacagcagggagagggaggaagtgcctgggttatggctttgaatctgccttg 
gatttgttggcccaggtcccatgggtgctgtgggccatggccaagtgagagtagtgttagtgtgcctggcatcaagggtcagggcg 
cctcttgcttcccagaggaacgctggacaaagggcaaggtcgtctgcagagggtttgagcatcctggcagaaaggggcactgtcag 
75 gctgtcttcctccctcttgggcatcgttcttaccagtttccttgggcagagcccccagaacgtcacccccaacccgaccctcttgg 
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ggctgtacctcatgcatgtggtccctctgcttaagcaaactcaccctatttaggtccgtggtagtcaccacatgttgcctcaagtg 

GACAGCTTTGGATGGTTTCTCCAGGGCTTGACCGTGTTCTAGTTGAGACTCACCTGCCATCAAAGAGGCAGCTGCTGATGAGCCCT 
CAGCCTCGGCATTGCTGGGCCATGCATGCAGCTTTGGGGTGTGGGGCAGGTCAGGGTGGAAGGGGGACACAGCCTGAGCCTGGTGG 
CAGATGTGGCTTCTCCTCCCGGCAGGGGAGTGAGGAGGTCCTCCTGCTTCACTCTCTCTGCCGCCTTGATTCTCATATTCAGCAAA 
5 GTCCCCAGGCAGGGGGAGTAACAGACATTTCTCAAGGCCTCCTGGCTGTCTCCTTTTCCCCTGAGTTAGTGATTCTCTTTTTGTTT 

TCCTTTAGGTGTCATCTGTACGGTTGATGGAGAGGTCGATTCACAGCGCAAGATACATTTTTGTAGAAAACCTGTATAGAAGGTAC 
TGTAGTTTGAATAGTTGATAATTTATTAAACCACTAATTTTTCAAAATGAAATAGAAACTTGTTTATTCGATTGACAGATATGGAG 
TACCCGCTGTTGTATCAGTTATCCATTGCCATAGCAATGCGGTGTAACAAACAGCCACGAATCCTCATGGCAGACAGCTATCTGCA 

ttcattgcccagtcagccagggtggtcaccaggcagctctgcttaccttggctaggctcaatgagatgtctggggatcagccgatg 
10 taggatagcctaagcaagggtgactggaggtggctcatctcttttcctcttgcctgtcactctccttctgggaccagcaaaccagc 

ccaggtgtccacttctcacggtgacaaagggtagaagcaacagcagagatgcaaggacatatttttcaggcctctgctccaagttt 
gctagcattccattggccaaagcagatcacatggtcacatgagcccagggtggaaaggtgggagggtccagtgagttacacagcat 
ggtacaaggctaaagggaagggtggagagttgggcgagtcagacgcacagtgtgcgtcgcatttgttgtgtttttcactaaaagct 

T C C CTCATGAG AGC AGACTCTGTG ATGTATACCTAG TTAGGGGCTTCTGGTGG CCTGTCAGTGCCAAGGGCTCAGG CATGGGGC C C 
15 TCCATCCCTGTGCTCAGAGACTGCCGATTTCTAGGGGTCTTGGAAATGGGTTGCAGACCCCACCTGTCCCTGCCGCGAGCTTGGGA 

TACTGCTGTCCTTCCCTCGCAGAGCTGTTCGGATGTCAACGCTGGAGGCCCTTCCTCCCACTCTCATCTGCAGCTGTCTTCCTAAA 
TGCCACCCTGTCTCCCAGCCCTCCCCGACCACGCTGTCTAGATAGGGCAAGCTCCTTGTTAGTCTTTGTTTCGTTTTTGGTTTTGG 
TTTTTGTTTTTTGAGGCAGGGTCTGGCTCTATCACCCAAGCTGGAGTACGGGGGCACGATCTCAGCTCACTGCAACCTCCGTCTCT 
CAGGCTCAAGCCATCGTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCACACACCACCACACCTGGCTATTTTTTTTGTAT 
20 TTTTAGTAGAGGCAGGATTTCGTCATATTGCCCAGGTTGGTCTTGAACTCCTGGGCTCAAGTGATCCTCCTGCCTTGGCCTCCCAA 

AGTGCTGGGATTATAGGTGTG AGC CACTGTG CCTGGT CC CCTTGTT ATTCTT AAGGACTACTTTCTGTTAGT TTTCTTTG TAGTAT 
TTAAGGCAATCATATGAAATTGTTTAACCAATTATGACCTACAAAAATGGCAGTTTTGTGTGGTTCAACTTAGTATGTGTCTAATT 
GTTTATTGCCACCCACCCCCCCGGACCATAAGCTCCTAAGGGCAGGCACCAAGTTTGTTGTCCTTGCCTAGGGTGGACCCAGCACA 
GAGCAGGCTCCTCGTTGATACCTGTTAGCTATTGTTGGATGAGGGGACCTGTGGCTGTGCTTTGGTCTCCAGCCCAACTTGTTCCC 
25 CAGGCTCTGGTCCCCCACTGTTTTGCACCTTTCATTTGAGGGGCCACTAAAAAGGCTTCTCCTAGGAGCCCTGAGCTGCCATGGAT 

CATGCCTTTGAGCCTGTGTCACCCCCCAAAATGAGAGCCTCTGCCCCAAATCCACCCAGAGCATCAGAGCAATGCTGTGGGCTCAG 
GGGCrGGCAGCCAAGGTGAGTCCTGGCCGTGGCTTTGCCCCCTGGCCTCAGACTTTTCTTGTGGGCTGCAGCTTGCCCTCTGAGCA 
GGTGGCATTCCTGACCTTACGGCCCCATTTTCACCTGACAACCTGGGTTTCCAGGTGTCCACTGCTAGGTTTATCCAGCCCTCTGC 
GGTCCTCAGCTCCTGCTCCTTAGCACCTCAGCCAGAGGGAGGACAGGCAGGACAGAGGAGAGCGAGAGCAGAAGGGAGCCTCTGTT 
30 ATGTTTGTGTACTGCTCTGATTAGAACTGTAACCCGAGGCGGAGGTTGCAATGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGG 

CAACAGAGCGAGACTCCGTCTCAAAAAAAGAACTGTAGCCTGAGGAACAGATCTTGGCAGTGGGGTGGGATTACCTATGAACCTCG 

cagagtggggctgtgtctgtcttttaatcacattcagcttggcctgttctgtgtggggtcagtggctcttgttgctttttttattt 
ttgagatgggcttgtgctctgtcacccagactgtagtgcagtgccatgatcatggctcactgcggcctcgatgtcctgggctcaag 
agatcctcctacctcagcctcctgaatagctggacctacagcacatgtcaccacttctggctaatttatttcttattttttgtaga 
35 gacagggtctccctgtgttgcccaggctggtctcaaactcctgggctcaagcgatcctcctgcctcagcttcccaaagtactggga 

ttacaggcatgagcctgattacagctctgctcggcctcgtggctctttttgaagcaagtaatctggaatggaatgaccagaggtta 
aggggagaggatagagtgtggcatttggtgggcctgggttctatcctggctctgaagtttgctctgtttgtgagcaagaccaagtt 
tctaaatttctctgagcccatctctcatctctgattcctcttgtccatctctgaagagcctttggacctgccacctccttcgtgtc 
ttaggacccttttgtgggtccttgcccaccttggtctttattaaatttgtgagttccccaatcctacccccaaacctgtaggccac 
40 ccagcgctaggtagatttccccaggagccatttgtctttgtttggccggtcacagttcctgctgatggccatgggctttggtaact 

cacgcccatggtcctgcatcaccacatttctgatgcgtcagttctgtatctcccaatctctgtggttacggcattggtctagatga 
catgggccttgcctggagctgttctgtgggtagtttaggaagagaatgtagcttttaatttttttagctcttttcctgtcctgatg 
actttatatttatgtctctccctggccctcccagaatgcatggcctctgtggttaggatttctgtgggacaatgaaccacagaaga 

AACTTACAGTGTCCTTTCTGTTCTTGGGATCTAATTGTTTTAAGTTCATATGGCTTTCGGGGGGCTCAGATTCCCCTGAAGACCTT 

4 5 gttggggccttgagatccatcactgggatctcttgaagccaaaggctctcagtgggcatgtggcctcgggcactccagaggctact 

GGGAGCACTGTGGCTGCCTGGAGGGCCAGGCTATCTACCATGGTCTCCAGAGAGATGAGAAAAGGCGGTGTTCCTCAGACCCTTTC 
ATCGGATTCCTCTGAAGGCAGAGGAAAGCTCCCCACAGCACTGCTTCCTCATCCTCCCAGACCCTGTGGTCCAAAGCAGCCACCTG 
CCAACAACCCAGAAGTTTCTTGGAGTCTCCTATTTTAACCTAGAATTCATTGGGATTTTGCATTTTCCTCCATAATATGTTCTTAA 
GTTTGTATCTAAAAATAATAATTTACATAACTTATCATTGAGGACAATGGATGTTCCTGTATTAAACACCATGCTTTGCATGTGGC 
50 TTGGAGTTCCCACTCCCTCAGCCACATACCCCAGAGTCCCTAAGTCCAGGAGGCAGAGAACCAAGGGGTAGCGGCATTCAAAACAC 

CTTCCCAGGGCAAGTGATTCACTTGTGAACTGCACCTGCTTATGTGTTCCCTGGAAACGGGGGCATCTGCTCTCATGGTTAAGGAA 
CAGGGCAGGGACCCATGGACAGGAGCTGCATTTACTGTCTGGTTGTTGACCCTATTGGGCAGATAAGGAACTGAGAAAGGATTACA 
AAGCCAGTGCTCCTTCCTGATCGGGCAGGAACTAACCACAGGAGGGGAAGGTGTTCCGAACCCTGCTGTGTGGGGGCAAGCAGCAA 
ATGAGGAAGTGGCAGGAGGCATCTAGATTTCTCTCATCAAGGCCAAAGGCTTCAGGGCCCACTGGGTTCCCCAAAGCTGAGAATCC 
55 TGAGGTACTAGCCCAAGGGGGAGACTCTGCCTCTTTCCAGACAGGCTTTACCCTAAGCTTCTCCCACAACCACCTGTGCATCTTGT 

TTACAGGCAGATTCCACTTCAGTAGCACTGAGGTGGGGCCTGAGAGGCCACATTTCTAGCAGGTGCCCAGGTGGGACCATACTCCT 
ACTGGTCGGGGATCACACTTTGAGGAATACGGGCCTCAGAAGAAGGTGGCAGGGCCGGGTGTAGTGGCTTATACTTGTAATCCCAG 
CACTTTGGGAGGCAGAAGGGGAAGGATCACTTGAAGCCAGGAGTTCGAGACCAGCCTGGGCAACAAAGTAAGACTCCCATCTCTAC 
AAAAAATTTAAAAAATTAGCTGGGCCTGGTGGTGCACATCTGTAGTCCCAGCTACTTAGGAGGCTGAGGCAGGAGGATTACTTGAG 
60 CCCAGGAGGTCAGGGCTGCAGTGAGCTATGAGCATACCACTGCACTCCAGCCCAAGTGACACAGTGGGACTTTGTCTCAAAAAATA 

AAAATAAAAAAAGCTGGTAGCCAGGTGGTCCACAGGGCGCCCTCCATCCCAATGCCACGACCCTTTTCCCCTGGAGTTCTGACGGT 
AAGGTGGGCTTCCTTGGGGCTTCACTGGACCTTTGGGGGTCATAAGAACAAGAGCCTCGGCCTGAGGGTTGTCTTTGGGACCATGG 
TGAAAAGTTCTGCGCAGTGCAGGATTTCCTGTTTCCTGCACCTGGCCTGTGGTTTCTTAATTTCACATTTGTTGCTTCATATTTGG 
GTTGCTGGGGGCTGTGTTGTGTTATCTTTGTTTTTAAGGTTTCTGGACTTATTCCTAGGCCAAGAATCAGGCAGCCATAGGGCAAA 
65 GTAAAAAGTATTTTTAGCCAGAGCCACAGAAGGGATAAAGGGAAGGAAGACTAGAGCTTGGCCACTCTCCGGACAACTCCAGCTGC 

CCTCGATGGAGCGGTCATCCACAACGAAGTATTACTGAGAAAGTAGATGTGGGGTTTTTTTGTTTTTTGTTTTTTGTTTTTTTGAT 
TTTGAGACAGAATCTTGCTCTGTTGCTCAGGCTGGATCACTCAGGCGATCTCAGCTCACTGCAACCTCTGCTTCCCAGATTCAAGC 
AATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCGCCCACCACCACGCCTGGCTCATTTTTGTATTTTTAGTAGAGAC 
AGGGTTTTACCATGTTGGCCAGGCCGGTCTCGAACTCCTGACCTCAAGTGATCTGCCTGCCTCAGCCTCCCAAAGTGTTGGGATTA 
70 TAGGCGTGAGCCACCATGCCTGGCCAAAGTAGATGTTTTTAGAGGTTTCGGCTCCTTCAAAATGCAGATTACTGTCATTGTCACTA 

CCTATGCAAAATGTAGCATAGAACTGACTTTGGCTGGGTCCTTTGCCCATACCTAGAATAAGGTGTCTTGGTTCCCACCTGCAGGG 
AGTTCAGCCAGGTACTGGGAACCACACGGTGGCATGTGGGGCGTCAGCTCCTGCCTGGGAGCTCGTGTTTCCTCATTTCCTGGGAT 
GCTCTAGGAAAAGGCTTCCCAAAATGCCATGATGGGGAGCCCTTCACAAGGTGGGAGGGCACATTACCATTGCCCCTTCAGTGCTT 
GGGTTGATCTTTTTCTCCCTCTCAGAAGCTCTTGCAACCTTGGTTCAGGATCTGTGGGGGCCTAGACAGAAGGCTATATGGCAGGC 
75 TCAGGTCCCCAGAAAAGCCCACATATTGGAATCCTGCATCTCCTCGAAGTAAAATTTCTTGAAGGGTGTTCTTGCTCTTTGGGCTG 
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XGAACAAATGAAGAGCXCGCCAGGGAAAAGACCCACCTCTTCXGGCACXGXCXACCCXGGCGAGGTXGGGGTGXGCAGAAXGTAAC 
TGCAGTTATGCCACCAGGGATTCGAGAGGGCTGTGTTAATTGCXGGAGAGGAAGATTCCAGTTACACAGTATCCTTAAAGACGGGA 
ACTTCTTTTTCTTTTTTTTGAGACGGAGTTTXGCTGTTATTGCCCAGGCTGGAGTGCAGTGGTGCAATCTCGGCTCACTGCAGCCT 
CCACCTCCCGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTAGTCATGTGCCACAACGCCCGGCTAATTTTG 
5 TATTTTTAGTATAGATGGGGTTTCTCCATGGTGGTCAGGCTAGTCTCGAACTCCCGACCTCAGGTGATCTGCCTGCCTCAGCCTGC 

CAAAGTGCTGGGATTACAGGCGTTAGCCATTGCGTCTGGCCAAAGACAGGAACGTGTAAGGGGCAGGCAGCTGGCTGGCATGAAAA 
GCTGAAGGTGGTGAGCAAGATTCATGTAGCTAAAGAGGCCACACAGGTGACTGTGTGGGCCGAGTAATGGGAAGCAAAGGTTTTAC 
AAGATTGCCTGGTCGTCCTTTTCTAAGAACAGAAGTGAGGGCGTGGAGTGGGACCCAGCTCGGGAAGTGGCATGCTGACTCACCTG 
TGGCTTGTGGTTGGGGACACTGAGTAAGACCTGGTGTTTGGAACCACAGGCTGGGCCTCCTCCCCTGCTGATTGGCCCAGGGGCTT 
10 AAGTTCTTCCCAGCTCCTGTCTAGACTGAAACCTCCTGGTGTGGGTCATGCGCCTAAGAGCTGTGGCCTTCCTGGAGCTCAGGCTA 

GAGAGACACTGGACTTGATCCGAGTCAGCTGACAGACTGGGGTGGGCGGGTGGTGCAATGGAGAGCATTTGGGTTTGGGGGTAGGG 
AGAGCCAGGCTTGGACCCCTGCTCAGACAGAGTTGGCCTTCACTTCTCTGATCCTCAGGTTTCTTCTATAAACTGGGACTGAAGCC 
AGCCTCACAAGGTCTTGTGAAAACAAAAGGAAATAACGTATACAAGGGAGCTCTTCCATTCCATTCCGCACAGACTGGGGGGCTCT 
CTTGGCCTCAGGGAAGGATGCAAGAAATTGTACTGATGTAACAGCAGGATTCATGTGGATCAAGACCTTGGTTTTGCCCCCTTGGG 

15 gtcagggcaagggtgagacccccatgcccactgttgagttgtgtgcttggatttgccaagcttggatttgcttggtattgctctcc 

GTGCATTCTGTAGAAATAAAGGCAGTGGCTTGTCTTGTCGGTGGTGTGGGGAGCCCCATGCTTGAGACAGACACAGGAGGAGCTGG 
GCAGAGTTCCTAGGAGGAAATACAGTTAGAGCAGCGCCCACTGTGCCCCATGTCCCXCGGAGXCATGGAGAXCAGGCTTCTGTTTC 
CTCACTCAGCTCAGACACTGGTCATTCAGTCCTCCTGGATCCCCCAGCCTCTTCTGGCACATGGTTCTAGTCATGGAAGGGTTTTC 
AATAGGTCTGGCCTACTGACCCTGCCCATGGGAGGCCACCCGACCAAGGACCCCTTCCAAGAGCATTGGGAAGGGAGAGGCTGCCC 
20 CTCAGTCTGGACCAACCCTGTGGGGGAAGCCTTTTGTTTGGCTGTGATGGGGGTGGGAGTGGGAGGCCCCTGTGACTACCTGGAGC 

CGATTCCCAGGGGAGCTGTGGCAGGGGCAGAGCCACCGGAGTCTGTCAGTCCCAGAGTCCCCCACAGGTGTGACCCCCTCCCCATG 
TCTCCATGTGCAGACCCCCGTGTACTGTGACTGTTTTGCAGTGGTGGTTGGTTTGGTTTTAGTTAACACTGCTTCATTTGTTCTGA 
GCTGTGGTTCAGTTCCATGATCATATCTGTGGGCACCCTCCCAGCTCTGGGATTGGACAGAGTCTCCCTCGAGCTGTGCAGACGCA 
TGAGGTACTCCGGTGGCTAGTCCAGCCTTGGACACTTGGGAGACTGTCCCATGGGCAGCTCAGCTTCTCCCCAGTTGCTGCTAACT 
25 GGCCCCACCCCTTTGGTGCCACCTCTTCTGTGCCCTCAAGCCATGAGTTTGCTGGAGTAGGCGAGAAGCTAATCAGCAGCTTCCTC 

ATTGCACATCCTCATTTTCTTAGAGTCAATTTTGTTCTCAGTCTTCTTTTTCCAGAAAAGGAAAATAAGAGATAGTGGTTTGGTTT 
CTTGAACATCAAATATTCGGAGCTGAACTAACTGAAACCCAACTCAGGGTAGCCTGAACAATGAGGTGTCATCAACTCCCAACAGA 
TGGCTTATTTGGTGCCTCTGGCCTGGTTTCTCTACATTTTGCTACrGTGCATCCTGTTCGTGTCCTCATGCAGTTCTCTCAGGGTG 
ACAATGTAGTCGTGGCAGCATTGGGCTTCTCACTCGCTGGTTGGAGTAAGGGCAGGTGTCTTGCTAGTGGCTCTTCCCTAAGCGTG 
30 CGGAAGTATCTTTTCTGTAAGTCCCTGCAAACCTCCCTCACGCCTGCCTAATCCAAATTGGGCCCCTGGCTGGGGGAGGCCCTGCA 

CTGATTGACTTAGCTTGGCTTCCTGAACGCATTGCTGGAACTAGGGGAGACGACTTCCTTTAGACCGATTGTGCCTACCCTAAAGC 
TTGGAAGCTTGGGGTGGGGTGAGGTTTCCCTGAAGCCCTTGGGTCTGTGGATGGACCCTGAATAAAGAATGGGCTACTTTTAAGGA 
GGTAAGCGGAGAGGAGGCAGGGAGGCAGCCTGTGGACACAAAGTTGTCACCTGAACTTGTAGTGCCTGAGTTTTGTTGCCTGGGAG 
TCCCCTCTGCAATGCTGTAGGATTTCCTTCCCACTCCTCCAGCCTCCCACGCAGCTTCTCCAGGTTTTCTGGGAGTCCTGGCCGTC 

3 5 CCACAGGTTGGTCTGCCCTGGCCTCTGTGCTGCAGTCTGCTCAGGCCCCGCTGCTGTTCTCCGTCCACTCTCCCGCTCCTCTGTCA 

AATACTCTTCTCTTCTGAGGACATGGGGGTGGTCTCAGAGACTAGGGGAGAATGTCCCTCTCCAGTTGGTGCCATGCCTTGCTGTT 
AGGGCCCCAAGACAGGGCTACTTGTGCCCTTGGCCTCCCAGAGTGCCTGCCTCACTCTTCCAGCCTCTTACTTCCTTCCATGCTCA 
TCCCCTCGTGGGACTGGAGTCAGCCCCTCCCTGCCCCCTCCCCACTGAGAGCCTCCCATTGCACATGGCTCAGGTACGGCCACTCC 
CCCATGGCCAGTCTTGCCGAACCCAGCTCTGAGCGGGACCCACATGGAGCCACTAGTGGAATGGAGGATGTTAAAGGGAGAATTCC 
40 TCTGCTAGGCCTGTGAGGGTTGTCTGCCTGCTGATGGGCTTGTGCCCTCCAGCTGTGTCCATTCCTGCTCTCTCTTTCCTGTTCAT 

TTCCTCCCAGGGCACAGGAAACCCACAGGAATACCAGGAATAGATGCCAGATTTCTCCTTCACCCTGGCTCGTTCTTCCTTCCCAC 

ACTTTGGGAGGCCGAGGCGGGTGGATCATTTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATAGTGAAACCCCGTGTCTACTA 

AAAATACAAAAATTAGCCAGGCATGGTGGCGCACACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCT 

4 5 AGGAGGCGGAGATTGCTGTGAGCTGAGATCACGCCACTGCACTCCAGCCTGGGCGACAGAGTGAAACTCTGTCTTAAAAAAATAAA 

AAATAGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGCCCGGCGTGGTGGCGGGTGCCTGTA 
GTCC CAGCTACTCGGGAGGCXG AGGCAGG AGAATGGCGTGAACCTGGGGGGCG GAG CTTG C AG TG AGCCAAGATCACACTACTG C A 
CTC CAG CCTGGGCGACAG AGCG ACACT ACG TCX CAAAAAATAAAAAAAAAAAATAAAX AAAAACXAAAAT AXGX AG T AAXGCT C CC 
CAACTCCCACXGCXGAXTTGAGAAGTAAXGTGTTGXXAAAATTTGGAAAATACAAAAAGGXAXAAAGAAAAAAAGAAAAGTCTCAT 
50 GXAGTCCTGCAGCXTGAGAAAAGCACTTXXTACATTTTGATATTXXTCTTTCCCACCXTTCCAAGATGCATXGGTGAAXACXTXXG 

GAAAXGTGGTTGGGAXAXACACAGTTTXAGATCCTGXXGCTTXCACTGAACAXXAGATTXGAAATTTXXCCATGCCATXAAATAXT 
ATTTXACAATATCATCCXTCAGXXACTGCGXGAATXTTCTGXXATATAGATTTACCAAGATXXAGTXTTXTATXGGXXTAAACAGT 
GCCGCGGTGAGCATCAXGAXTATTTTCACAAAAXAAATTTTTXTGXXTTGTTXGAGTCAGGGGTCTCACXCTGXTGCCCAGGCTGG 
AGTGCAGXGGCATGAXCATGACCCACTACAGCCXTAAACCCCXGGGCXCAAGTGATCCACCXGCCTCAGXTTCCCGAGXAGCXAGG 
55 ACCATAGGCAXGCGCCACCACCCCXAGXTAATTTTTXTGTAGTXXXXGTAGAGATGGGGGTCTTTCCATGXXGCCCAGGCAGAXCT 

XGAACTTCXGGCCTCAAGXGATCCXCCCACCTCACCCTCCCAAAGXGCTGGGAXTACAGGCAXAAGCCACCACCCTGGXCCACAAA 
AX AAATXTCT AG AAGXG AAATTGGTXTGCTG ATXCAXTGCCTAACCTGAG CACTGTCTCXGTTCTCAGGGT AC AAGCXXXAAAGXC 
CCXXTCXCXGCXTAGAGXXCCAATCCCAAGXGAATXCTCCCATCACXCCGTGCCAXGGCCCTXGCAGCATTGXGCCATAAGCCGCT 
CCCAGGCAGCAGGAGGTCGGGAATGCXXAGGGTCCTTGTCACTGCAXGTCCAGTATXGCACGGAXCACACTGXGCCCXGGXACCCT 
6 0 TGGXGACTCCXTTCATTGAGAGCCGTCTCAAGATCCXTXTGGGGGAATTGCAXAGCCCAGAAGTXTXCTCTTAGGTGAATAAGCCC 

xxacaacxcxcattgcagxgggaagaxgccagaagtggacxaxgtagtxctgtcggaatggxxtgacxggatcttgaggaacaxgg 
acgtgtctgxxgaxxtgaxaggtgagatgcacccctcccacctccctctctxgtctctcxccxgggtcccxtgaggaxgtgctxgg 
cxgggccccaacccxxgggggcagxgggxgaggcacxtgcccxxggcagxtccxxccccaxgggagtxcagcxttcxcccxgaggg 
cagacagaaxxcgggactxcxggtctctcatggagaagaacccxggccxttgtxctxtaaacxxccctccctggcxcagctacxtt 
65 cagacccaaaxccactgxgaxctgatgggxxxttcxagxttgcaaaggaacaggaaggacagagcctgaacatxcacxgagaccxg 

ctgggxgxgaggcctgxxxtgagcxcxgxcxatgaacagaatcccattcagcctcaaaacgaccccacggggccgctgacactgaa 
agagaatgaaagxcgaggcggagggtcagtggtcaagccaagagctggcccxccctgcttccxgctcgagctgxgcagaccttccx 
cccgcctxtgccxgtgxgccxgctxtgctxccaagccatgagcagagtccxgagagccacgtatxcttxtaacctcagxxtacctx 
cggaccaaxcctgagactxgxxaccagaggtxaaagaagagaxgcagggaagaggagaaggtcaxtccgctggtaagaggcctctx 
70 tgacttggxxaaagacaaacxgggaaaccaccxcxgtccaacccggctxccxctcccggccccacccccaxgagaxcatxgxgccc 

ttgtttgcagagagagaacaggaaccaagxgxatcagagggxgaacxctgacxxcctgtttggccagagacccacgtggatgxcca 
gatcxgctxggctxccxgxggtcgcxgacxcacagxtxggcaacccxccxgctxggaggcgttccccxcccctccccacctgcccc 

TCCC CATCXTGGCAGCACCAGGGC TTGX CXGTXCTG CCXCCTG AAGATTGCCXGGCCXXGXG CXCXCTGTGTCCXCCCT AGAATG C 
GAGXTCCAGGAGGGCAGGACCCAGCCCXCXTGXTCACTGCXGCAXCCCXAGTGCTXAGCACAGTGCCCGGCACGGAGGCGGTGCTC 
75 AXGCTXAGXGGXGTXTGCCCACTGGAGAGATGCCAXGCCCXTCTGAGTTCTGCTCAGGCCACACXGACXCTCAXGGGGACTCTGCC 
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AGTATAGGCCCGGGCTGTGCATCTCGCCCTGGCCCTTCCCTCCTTGCATCTCCCTTCAAAATCTGGCCTCCAGGCTGCCGCCCGGC 

TGATATTTCCAATACTCATCACCACTCGTGCAATTTCCCAGCCCAGAACCTTTCAGTGCCrTGCTGCTGGCTAGAATGCAGTCCCC 

ACTTTGTAATACGGCTTATGACCCGGCCCCAACTGCCTCTCTGGCGTTATCATCCTCCATTCCCTACTTTCTATGCTCTGGCTATA 

AGGAACTAGTTGTGGCCACACACAAACAACCACATACACAGTGGAGTTATGCAAATGTGCCTTTGCACAGTCGTTTCCTTTGTCTT 

5 taaagtgttactcagatgtcacctcctccaggaagccacccctgaccttccttccattgtaaccccccccaaacccaccccctggc 

tttctgtgatcatgggccttaggacagcatactgacactatttgtttatacctttgttccccatccctcactaatgtgagcttttt 
aagattgggtcttattccctccgtgtcctctgcatgtgccttggggcctggtgcctagtagttgctcagttagtattgaactgaat 
gtcccatgtgagaagctgccactggagggagacagaggctgggcaagcattcagtggggtgtcaggggctctgagctcaggatagg 
ctggactgggggccctgggaagcctatccaactcctgaaatcctgctcagccttgtttttccttggtgccagcacgatgcattcct 
10 gccacgagggcccaggcgtcactctgggcagctcctttgaaatcttggagacaagaatgctaggaagatggaatgtggtggaatgg 

ggccaggctggaccatgctgtgatgcgcacagcagctctgtgcagtgacccagatgctccccaagcctgggggccgtccaagccgt 
gatccaagccattgtcttaagggtttgaccaggtccatgggacacatctggctcctattgccaagggagagctgggcaggagatgt 
aaaggctgctgcagagttgacacgcgagcctctgggatggcgagtggaatctgtgtgaggagccatcccactctgtgcctgggaga 
gcacgagtatctgctctgcctggcatgcaggccccatggctcaggagggcctgtgccccttttcccttgggctccgctgcatcagg 
15 ctttctgcagttggtggtctttatagtctggagggtctataggttacgagttgttgagggggtagaagggcaatgggtgagggtca 

cagtcctcttggtggcaagacagagcggagggtttagaggctgcccagggctgggcccctgcctgaaggaactgaggccctgctgc 

ttctcggagagggggatttggcagggtcataggacaatagtggagggaaggtcagcagataaacatgtgaacaaaggtctctggtt 
ttcctaggcagagggccctgccgccttccgcagtgtttgtgtccctgggtacttgagattagggaatggtgatgactcttaatgag 
20 tatgctaccttcaagcatctgtttaacaaagcacatcttgcatcgcccttaatccatttaacccttagtggacacagcacacgttt 

cagagagcacggggttgggggtaaggttatagactaacagcatcccaaggcagaagaatttttcttagtacagaacaaaatggagt 
ctcctatgtctacttctttctacacagacacagtaacaatctgatctttcttttccccacatttcccccttttctattagacaaaa 
ccgccatcgtcatcatggcccgttctcaatgagctattgggtacacctcccagacggggtggtggccgggcagaggggctcctcac 
ttcccagactgagcggccgggcagaggggtcctcacatcctagacgatgggcggccaggcagagacactcctcacttcctagacgg 
25 ggtggcagccgggcagaggctgcaatctcggcactttgggaggccaaggcaggcggctgggaggtggaggttgtagcgagccgaga 

tcacgccactgcactccagcctgggcaacattgagcactgagtgaaccagactccgtctgcaatcccggcacctcgggaggccgag 
gctggcggatcactcgcggttaggagctggagaccagcccggccaacacagcgaaaccccgtctccaccaaaaaatacgaaaacca 
gtcaggcatggcggtgcgcgcctgcaatcccaggcacttggcaggctgaggcaggagaatcaggcagggaggttgcagtgagtcga 
gttggcggcagtacagtccagcctcggctgggcatcagagggaaaccgtgcaaaggggagagggagagggggagggggagggggtc 
30 ctgccttttgccttggctttgattcaggcgccaggggaagggccagtgtttgtgcccacgaacccccagtggagcagagcagggtg 

gctggtgacacttgtgctgttttgctcagcctggccaccgagtgtgtggctgcgtctgccgctgtccacttgagccaggtttgctc 
ttgcagggttcctttgtctgagtcactgcccatggtcattgactactttgaccccctctgcttgacacccttggtaggtggggtct 
gctctgtccactcccgacagactgcttgtgtttccctggcaggaatacctggaagcaattcaccatctccatgaggagtggctcat 
caaaggcagccttttccccatggcagcccctgttctggtaagtaagactcccttacagggtacgagactgttctagaaagaggagt 
3 5 gacccggggaatgtcagccaccttgcagacaggggagggcacagtcctttagagtttgacaacttagaagaaggaaggtgggaagg 

ctggtgctctctctcccagtgcctgtttctgggctgagtctcagagtgagttggccagacccgagggaaggcagtctgtgccagtg 
ccatcacacctggcagttgtcactgatccagcatcttcagcgaagactctagacccgggtctcagttttcaccatttgggatagta 
gttcctctgatgtgaccttcctccttccgtggatgacacagagcctcatttcacctttgtttggtgactcaggtcatcagaaggaa 
tgtcattgtctggtctgggctgtcacacagtgatgcccttaggaatgctgaggtgtgtggaactgtctgccctgcccactaatgtc 
40 tctgcgttcctgtgtttactttttacagtaatcctcctttctcttgctgccatgtgtcatttctgactgatattgatgtgtctgtc 

ccgtcagcatttccttacttccccatctccttgttttccagtttgctgtttccagatttctttactcagacaaataagcagtggcc 
cagatgctcccaagaaatgcggagtctggggtccctccgagtcttgattggagggaacctaagatggttacatatacaacatggga 
ttggctgtgaggcagggttgtgcgcaagctttggtgcatggctataggagcattgtttgatgggatgtgaggcagggctgtgcatg 
agcttttgtgcgtggccataggaatatctgtttgggctcaaacacttctgcttatggctcttgcaggcagtgaggttgccggaaag 
45 tgagatattactgtagtaattttttgtttgtttgtttttgagacagagcctcactctgttgcccagactggaatgcagtgacgcaa 

tctcggctcgctgcaacctctgcctcctgggttcaaatgattctcttgcctcagcctcctgaatagctgggactacaggcgcatgc 
caccatgcctggataattttttatatttttcgtagagatgggattttgccacgttggccaagctggtctcaaactcctggcctcaa 
gtgatctgcctgcctcggcctcccaaaattctgggatcacaggcgtgagccactgcacccggcctactgtagtagatttttaaata 
agtacagcttatttttctccctcattatggaaaaaaaggagggtagaaagtgatgagggaaaaaaacaaatcattcatgagcttac 
50 agggtctcactgtgttgcccaggctggtctcaaactcctgggctcgtgtaatcttcaggtctcagcctcccaaagtgcttggataa 

tagacatgagccaccatacctagctcttgtagtacattcttaagtgaaaacctcattggaaatgtagattgccctagagctgaaag 
cgatttggctctaaccttcctttttatctgcctgcaaccttctgtgcccttccctgccccctgctgcctgcttccatctgtctgtc 
tccagctgtgaaaggaggatgctgctgaggtcagtgcagccttgtgacccatgtgtctaatttccaggtgattgaggctgaccacc 
acatggagaggatgttagaactctttgaacaaaatcgggatcgaatattaactccagagaatcggaagcattgcccataggaggca 
55 aaaggtctatggctcatgtctgaaaaatgcctgctgctgccaagttagctattgggagcaatctggaaaaacttgctcccaggagg 

gctttgtgtctggccagcttgattttcctaatggtctcatctcctttgctagtgtctttgtcatgcgtctctggccctcgtgggta 
aatgacaaacgggaccaatgggtttgccaagccctttgctgttcgcagcctcacattcccccggtgcctctcccatggctttgtgc 
tgctgagtcgctctcatgaagcccttagggagagcacctgttgtgtgcctgacaccacgctggagctgtgtaccaatcgtctcagc 
cttcattaggaggccgaggtaggagtcttatatcccaggtgaggaatttgaagctcagaaaggttgaggggctccccagaggtcac 
60 acagcctgtgtgcagtggagctggcaccattcagactttcagccgactcagcaactttcccttgccctgggctgcctcctcctgag 

agctgttccccaccgccctgcctcttccggttggaggctctcatgtctctttggggagagctggcagtgtgcggagctgataacat 
tttcccaatattgagcagttcccaaggacagtcagcatttctagacttccacaaaattatgctgcatttggctggagcccggtgtt 
cagtggtttccctgcccgaggtcgctgcagccccatctaccacatcttcatgtggacattgagattcacatgctggctcctgaagg 
gtgctcagtctccttggtgattaaggtcctgcttgaactgctgccaactccatgtcagggaagtcgcttttggtgcctggctggtt 
65 tgcccagagccaagctggggcaaggggcagccagccctggcttccaaggctcccgtactgtctgtgtccttgtataaggagctttg 

ctcttggaattactgaaagtctgtggcccaagagagagacacaagtggccttaagtctttttgaagtgttatttcatccagggaaa 
tgcctcgagccatagagcctgaaatcatctttgttggctcagaaaataccttagcttcactcagctggactgcattgaaggcgagg 
ctgccccttggatcaagcagaaaacaagagaaagaaagaacgttccctttggggatagtctggaaagttgggatttgcaaataaag 
gctctggaagcattgctggtcctgaagctttggaggtgggcagagagagcttcaagaagactagatgcaaaccctggaaaggatta 
70 aggctcaactctggagaaacaggccacagcctctcagagcagctgttggctgtaaatagaggtagcaaggccgctcccaggcccct 

gtgagtgtgggcacctgtgcatgcaatgctccgactctgcagaggtgccaagtgcccctgctgggccagtcccagagagttaggaa 
gtcaaggcctgcaactcctggttcttcctgtttggaccagttcttgtgccattggcaggatgagaggcagcagccaggcgggagct 
gtgtctagcagcacctgtagcccacgtgctgctaattagctggaaaactggcgaaggcagaacctttgctaccaggaatcttgaca 
tgtggggtctgtctttgagaatttgtaaatgaacagtccaatatttcctctcggctcattttgcacatccatttttggggaaatgt 

75 GATTTCTCTCTCTTTTTTTTTTTTTTTTTTTGCCrAAGGCACAATCTCAAGAGGTCCTGAGACCACGTACCCATGATTTTTTTCTT 
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GCTCTGTGATACCCAATAACTCCTTCACCTAAGCCCTGTTGTTGATTTTGAAGTGCTTCCTAGGCCAGTGATTTTAGCTTCTGCCA 

GCTGCTTTTGCCAGTAGATTAACGTGTTTTTATTTTTCAAACTCCGTGTTTCCTAACGTGGAGTGTATGGGTCTAAGAGAGCCTGC 

tgtcctccctgccttccaccttggagaggaggctggacgcatcagcagtggccagggcaggtcgcaaaatctcccagcctagagac 
cacacctgaaacggctgaagccagcttgcacaagggctgctgtccctctgcggcaggcagagctggtgggggcaggggtcacagag 
5 cagtcatagacaccatggaccagggcaggagaagggcagatggcacatgggcacaacagggccttgtccttagagcactggggggt 

catggctgggaggggcatggcaggggctggcatccctgtagagccagaggggccacccagggcagtgacattccagatatgttggg 
ctcacctcatccttgctgtgagactggagttccatggggacatgaagtcagtacaccgcagagctgctcagctgctctacctctcg 
ctgacttttttgttgcacatatacattttctttcaattagcatttatttcagcttttatttaagctttttgacagtacatgtaaaa 
tatatgattataaccatttaaaaataccttatgtacctggttttttttggaaactagatagaaatatatttatcttttacataaaa 
10 gaagtgtgtagtggggtggtccagggctttgtggtggcttagtggccatcggggtcccaggctcttcccacctttctcttttgggt 

ccacctcttggctcctggcttccttcctctggggcctgactgtccaggatggcagctggagctcctgctctgggcacggttggcat 
cagagcccactgctccccatccactctttaatccagatgctggtaatgtccctttccaaggcataactaagataagctggaaggtt 
cttacgaggctttgctagaggccctgggaggtggggggaaaggcaagagggcagtgcccacccatagaccgggtcacatgacctgg 
catcagcgccgtggggtcctttgggcttcacctccctctcccctctgcccccacgtcatcccaccctcatcctcaccctcaccatt 
15 cccatcccgtaccgtaatgtcccttgcaaggcctaactctgtgaggaatgaaaccacctcatccttgttccaataacatgagtgac 

cgaatttacaaacgagtgaatgtggacctctggaaacattacccagcttgtttttacttttcactttctctttctgcccctttcat 
ttccgtaggagccctttacctagatgagaagtgtccccccgcctggggaatatatcagtcagaacaatcttcctgcagacatgcac 
cattagacccgagtgacggtggtgccatttaaacctcagagcaggtaaaaggtggtcctgaaacctgtctacccacagggtgctat 
ggaatctgaatcacttcttttttcctagagccctggggtggggagctccctcaagtgttcacatgtgtgtggaatgaggaacaccc 
2 0 atctccttggccctctccaccctgaagagttagttattaaaataattggcaagctcttgcaaatgtcagtcatccattgttcagaa 

tggaatagcaataatacatccctggctgccctgggcttggccaggattactcactgaaggcctcagggttactggcacacactttc 
ttttcctaataatcccatcccctcagctttcctaaggctagagtgaatttcgtgttcctttagtttacataagatggtgaacttgg 
caaaagctatcattaaacagaagctaagagaaagcctatgtcgtggaatccagaatgggtattgccattcactgctgtccacagaa 
gctgtcttgaatttctttctgtgtcttttctttttttttctttaagactgttgtttaccagactgggctctgtggaacacaggtgt 

2 5 cctgggagatggttaatcattacaaaatattggtaacaatctaaagatgcatacataagagagtggtcaaataaaccattttccat 

tcacatggtggagtactgtgcagctatacagaagaatgaggaagatctctctgaatggttatgaagtaatgtctaggacataaagt 
tatgtgaaaaatgcaatgcccaaacgagtgtctatagtatgctaccctttatattagaaagaagagaggccaggcgtggtagctca 
cgcctgtaatcccagcactttgggaggtgggtggatcacctgaggtcaggagttcaagaccagcctgcaacatgggggaaccccat 
ctctaccaaaaatacaaaaaagttagccaggcgtggtggtgggcacctgtaatcccaactatttgagaggctgaggcaagagaatc 
30 acttgaacccaggagttggaggctgcagtgagccgagactgcgccattgcactccagtctgggcagcaagaatgaaactccatctc 

gaaaaataaaaagaaaaccgatagaagaaaatacacagatgcaaaggaaatataggaaggacgcccagagacaaaataggttggtg 
ggtaaaggctagaaagaagggaaggatgagactgggctacagggatgagaagggaatgacacttctttgaaatatctttttatttt 
atttatttatttttttgagacagggtctcgccctgtcacccaggctggagtgcagtggtgtgatcttggctcactgcaagctccac 
ctcccaggctcaagtgattctcgtgcctcagcctcctgagtagctgggattacaggtgtgtgccactacgcctggctaatagtaga 

3 5 gacagggtttccccagtttggcctggctgctctcaagtgatatgcccaccttggtctcccaaagtactgggattagtgaaccgctg 

cacccagcctgaaatgtctttttctataactgactgttacatactgtgatgtagcaatgtttcacatacccttcacatactgccaa 
aataaataagagcaaccaggatgtagggaaaacagaaaacaaaattacagatgaactccaccataccgcaggtgagtaacataacc 
atactgaagggggcaggaaagaacagaactaacaaataactgtggaaaacagtatctttactggatatggtaagagtaaaggcaaa 
aatttctgtacataaaagttgtagtatagttattaaaaatgtttctcgaccatgcgtggtggctcacacctgtaatcccagcactt 
40 tgggaggccaggatgggcggatcacctgaggtcaggagttagagaccagcctggccaacatggtgaaaccctgtctctactaaaaa 

tacaaaaattagccgggcgtggtggtgcacgcctgtaatcccagctatgtcggaaggctgagaattgcttgaacccaggaggcaga 
ggttgcaatgggcaaaaaaaaatgtttctcacaggagtataggttagtgattctgaaactatgtatactaaagttgaacaaacaag 
taaatagattgtagactatgagggctggatttcttactgttagtgaaagaggttacaaatgataggggtctagaataaaccccgtg 
gtgctgggttagaataggaggtgtcagtctaaactcatgattttaaaattttaggctctggtggctcactcttgtaatcccagcac 

4 5 tttgggaggccaaggcaggtgaatagcttgagcccaggagttagagatcagcctgggcaatgtggcaaaaccccatctctacaaaa 

aatacaaaaattagccaggtgtgatggtgtgcgcctgtagtcccagctacttgggacgctgagatgtgagaatagatcgagtccag 
gggttcaaggctgaagagagctgtgattgtaccactgcactccagcctgggtaacaaaggaagaccctgtctctaaataaataata 
aataaaattatatatagatggatacagaaatatagatgtgtgtgtgtgtgtgtgtgtgtgtttatgtgtgcttagtatacatactt 
atgtttcctagctctgtcctgagtgtgtctagaggcaatggcacccagtaacagtgagcacacccggtacccagttcttggtctcc 
50 aaacatcattctcctgcaaaaggaaccaggtctcctaggagatgtggttgattccagggatgccacaggggaatgacaggatgacc 

ctggaatatcttgtggtgctagaaagaaagtgcagggatgtggggggatgatggagccatgtcaagggaattgaggagcttgcctg 
aagttcctaacggccaaagctggaacagtttgaggaacaaaataaattatgttagtattggattctaacacatagactaaaataaa 
tatccacgaatccatgctgatataaacagttgaagaaataagtaaacagggaagaaagggagtgcttccttatggtagatttccag 
ttaatacacacaaaaggcaagagggaaacagagacttgccattacataaacaccacagttaaaaaatcacaggccaggtgcggtgg 
55 ctcacgcctgtaatcccagcactttgggaggccgaggcaggcggatcacaaggtcaggagatcgaaaccatcctggctaacacggt 

gaaaccctgtctctactaaaaatacaaaaaattagctgggcatggtggcgggcgcctgtagtcccagctactctggaggctgaggc 
aggaaaatggcgtgaacacaggaggcggagcttgcagtcagccgagatcgtgccactgcactccagcctaggtgacagagggagac 
tccgtctagggaaaaaaaaaaaaaaaaaaaaaataaatatatatatatatatatatatataaaatcacagacaagatttacctgtt 
gatactaaaattagtggacagaagtttgaggaaaaacaagatttgcatagtttctatttcccctaatatacttatcaagtaaaaag 
60 ggaaagaaattaactaatttgacagtggagatggaaaccccatagaaaccagcttaataagtgattaaggtaataagacgtagtga 

catcatgaagcctttacaaagatgcactgaggacagcatcttttttttttttttttttttttttgagacagggtctcactctgtca 
cccaggctggaatgcagtggcgcaatcacagctcactgcagcctcgacctcctgggctcaggtgatcctcctcagcttcccgggga 

ccaggctggagtgcagtggcgggatctcggctcactgcaagctccgcctcccgggttcacgccattctcctgcctcagcctcccaa 
65 gtagctgggactacaggcgcccgccactacgcccggctaatttttttgtatttttagtagagacggggtttcaccgttttagccgg 

gatggtctcgatctcctgacctcgtgatccgcccgcctcggcctcccaaagtgctgggattacaggcgtgagccaccgcgcccggc 
cattttttgtattttttgtagaatagggcttttgtcatgttgcccaggctggacttgaactcctgagctcaagtgatctgcctgcc 
ttggcctctgaaagtgctgggattacagtgtgagccatcatgcctggcagcatcatttgtttttttggtgtggtatccttgccaga 
aatgcatacttgactccagtattaagaaagcaccagacaaacccaaatggagggacattcaacaaaataactgattggaaaaaact 
7 o ctttaaaagcatcaagatcgtgttagacaaggaaaaaacaagaactattacagactggaggagacaaaggaaaatatacaaatgca 

atgtgggatcctggatgggctcctggaatagagaaaggattttaatagaacactaggaaacttaaataatatgtgtagtatcgtta 
ataacattgtatcaatattaatttcctgttcttgatcattatattatggttacataagatgtcaacttcagtgcaatgtgggatcc 
tgtatatgctcctggaatagagaaaggatattaatggaacactggggaaacttaaataaggtttgtagtatagttaagaacattgt 

AT CAAT ATT AATTTCCTGTT CTTG ATCATTATACT ATGGTTACGTAAG ATGT C AACTTT AGG AG AAGC AGGG C C AGG AGTGG AAAG 

7 5 gagttctttgtactattttgcaacttttctctccatctaaaattagttagaataacgcccttcatgggaaataaaggcagagcaca 
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acactgtaaatattacaatcccaaatgtttaatatatgcgtatatagaaaaaagactgggaggaattgcaggaatgtggtgacatt 
GGGTATCGCTGAATGGTGGAAATTATGGTAAGGTTTGCTTTCGTTTTCATATTCATCTGTACTTTCTAAGTTTTCTACTCATTTGA 
TGGTTTAATATGGTGGATCCTTGGAAATAACGGTGAATGAGACAAGATGAAGTTTATCTCTCATGGAGCTTATCTTCTAATGGGGG 
GAAATGGAAAATGAATACATGAATTAAAATCTTTGTGCAGAAAATTAAGCTGATGTGATAGATGGTCAGAGGGGGCCTCTCTGAGA 
5 AG GTGACATT T AAGG GGAG ATGTGAAT AACAAGG AAGAG AACATGG CAGGG TAGGG T AGGG AGACAG AG CAGAGGGAACAGT CTG T 

GCAGAGGCTGGGAATAGGGCCAGGCTCAGCATGTTCCAGAACCTTGCAGAAGCCAGGGTGGCTCTGGCTACAGCGGACAATGGGGA 
AGGGACCTGAGATGAGTTCAGAGGGAAAGTGAGGGGCTGAGCCTGGGACTTGATATGGCCTCGGGCACCCCTGGAGGGAACTGAAC 
ACATGAGAAT(^TGATCAAATGTAGGTGGTTTTTTTTTGTTTTGTTTTGTTTTTTTTAACATTTTCTATTTTATTTTATTTTTTAA 
ATATATAGAGACGGGGTCTTTCTGTGTTGCCCAGGCTGGTCCCAAACTCCTGGACTCAAGCAGTCCTCCCACCTCAGCTTTCCAAA 
10 GTGCTGGAATTACAGGCATGAGCCACCACGCACAGCCCTAATGTAGGTTTAACGGAATCCTCCAGCATTCGGGTGGAGCACAGGCT 

GCAGAAGGCTGGCAGCCTCCAGGGACGTGAGTGAGAGAGGATGGTGAATTTGGTTACrGTGGAAGGAGGGGGGAAGGGGTTGGATT 
CAGACTCTGTTGTGAAAGAGAGGAGCTAGGAATTGGATGAAGGATGTGATAGAGAGAGAGAGCGGGGGGAGGAGGAAAGAGAGAGG 
AGAGAGAGATATATGTTGGTCAAGGGTGATGTCTGCATTGGATTGGAGTGAGTGAGTGGATGGTGGACTCATTTACCCAGATGGGG 
AATGCGGGAGCGGCAGGCTTAGTGGAGAGAGCAAAAGTTCTGTTTTGGTTTGGAATAAGCATGCTTATTATGTTAATGGTCAGAAA 
15 AGAATGAATAAAAAAAAAATAATTAGCTCGCCTTTCCTGCCCCTGGAATCCTTGGCCTAAGTTGCTCTCCCAGGTTCCTTTGCTGC 

AGGTCAGGTGCCCTGGGGGATATGCCTTGGAGTGGCTGTCATGGTTCCAAGCTGACGCAACCTCTTGCCTCATCCTCCTGAGATTG 
CTGACCTGCTCTGCCTCCAGATCAGCCTGTTCTTTTTTTTTTCCATTTATTTATTTTAAGAGACAGGGTCTCACTCTGTCACCCAG 
GCTGGAGTGCAGTGGTGTAATCACGGCTCACTGCAGCCTTGAGCTCCTGGGCTCAATCAGTCCTCCCATCTCAGCCTCCTGAGTAG 
CTGGGACTACATGGCTGGCTAATTTTAATTTTTTTTTTAAATTATACTTTAAGTTTTAGGGTACATGTGCACAACGTGCAGGTTAG 
20 TTACATATGTATACATATGCCATCTTGGTGTCCTGCACCCATTAACTCGTCATTTAACATTAGGTATATCTCCCAATGCTATCCTT 

CCCCCGTCCCCCCACCCCACAACAGGCCCCAGTGTGTGATGTTCCCGTTCCTGTGTCCATGTGTTCTCATTGTTCAGTTCCCACCT 
ATGAGTGAGAACATGTGGTGTTTGGTTTTTTGTCCTTGCGATAGTTTGCTGAGAATGATGGTTTCCGGCTTCATCCATGTCCCTAC 
AAAGGACATGAACTCGTCATTTTTTATGGCTGCATAGTGTTCCATGGTGTGTATGTGCCACATTTTCTTAATCCAGTCTATCATTG 
ttggacatttggcttggttccaagtctttgotattgtgaataatgctgcaataaacatacatgtgcatgtgtctttatagcagcat 
25 gatttataatcctttgggtatatatccagtaatgggattgctgggtcaaatggtatttctagttctagatccctgaggaatcgcca 

cactgactaccacagcggttgaacttgtttacagtcccaccaacagtgtaaaagtgttcctatttctccacatcctctccagcacc 

TGTTGTTTCCTGACTTTTTAATGATCACCATTCTAACTGGTGTGAGATGGTATCTCATTGTGGTrTTGATTTGCATCTCTCTGATG 
GCCAGTGATG ATG AGC ATTTTTTT CATGTGTCTTTTGGCTG CATAAATGTCTTCTTTCG AGAAGTGT CTATTATATCCTTTGC CC A 
CTTTTTGATGGGGTTGTTTGTTTTTTTTCTTGTAAATTTGTTTGAGTTCATTGTAGATTCTGGATATTAGCCCTTTGTCAGATAAG 

AATGAGATCCCGTTTGTCAATTTTGGCTTTGGTTGCCATTGCTTTTGGTGTTTTAGACATGAAGTCCTTGCCCATGCCTATGTCCT 

gaatggtattgcctaggttttcttctagtgtttttatggttttaggtctaacatttaagtctttaatccatcttgaattaattttt 

GTATAAGGTGTAAGGAAGGGATCCAGTTTCAGCTTTCTACATATGGCTAGCCAGTTTTCCCAGCACCATTTATTAAATAGGGAATC 
CTTTCCCCATTTCCTGTTTTTATCAGGTTTGTCAAAGATCAGATGGTTATAGATATGCGGCAATATTTCTGAGGGCTCTGCTCTGT 
3 5 TCCGTTGGTCTATATCTCTGTTTTGGTACCAGTACCATGCTG 

HUMAN SEQUENCE - mRNA 

GCCAAGTTATGGGTGCGTTCTGCCAGCGTCCTAGCAGTGATAAAGAACAGGAAAAAGAGAAAAAATCAGTGATCTGTGTCGAGGGC 
AATATTGCAGGTGGGAAGACGACATGCCTGGAATTCTTCTCCAACGCGACAGACGTCGAGGTGTTAACGGAGCCTGTGTCCAAGTG 
40 GAGAAATGTCCGTGGCCACAATCCTCTGGGCCTGATGTACCACGATGCCTCTCGCTGGGGTCTTACGCTACAGACTTATGTGCAGC 

TCACCATGCTGGACAGGCATACTCGTCCTCAGGTGTCATCTGTACGGTTGATGGAGAGGTCGATTCACAGCGCAAGATACATTTTT 

gtagaaaacctgtatagaagtgggaagatgccagaagtggactatgtagttctgtcggaatggtttgactggatcttgaggaacat 
ggacgtgtctgttgatttgatagtttaccttcggaccaatcctgagacttgttaccagaggttaaagaagagatgcagggaagagg 
agaaggtcattccgctggaatacctggaagcaattcaccatctccatgaggagtggctcatcaaaggcagccttttccccatggca 
45 gcccctgttctggtgattgaggctgaccaccacatggagaggatgttagaactctttgaacaaaatcgggatcgaatattaactcc 

AGAGAATCGGAAGCATTGCCCATAGGAGGCAAAAGGTCTATGGCTCATGTCTGAAAAATGCCTGCTGCTGCCAAGTrAGCTATTGG 

gagcaatctggaaaaacttgctcccaggagggctttgtgtctggccagcttgatittcctaatggtctcatctcctttgctagtgt 

CTTTGTCATGCGTCTCTGGCCCTCGTGGGTAAATGACAAACGGGACCAATGGGTTTGCCAAGCCCTTTGCTGTTCGCAGCCCTCAC 

ATTCCCCCGGTGCCTCTCCCATGGCTTTGTGCTGCTGAGTCGCTCTCATGAAGCCCTTAGGGGAGAGCACCTGTTGTGTGCCTGAC 

5 0 ACCACGCTGG AGCTGTGTACCAATCGTCTCAG CCTTCATTAGGAGGCCGAGGTAGGAGTCTTATATCCCAGGTGAGGAATTTGAAG 

ctcagaaaggttgaggggctccccagaggtcacacagcctgtgtgcagtggagctggcaccattcagactttcagccgactcagca 
ACTTTCCCTTGCCCTGGGCTGCCTCCTCCTGAGAGCTGTTCCCCACCGCCCTGCCTCTTCCGGTTGGAGGCTCTCATGTCTCTTTG 
GGGAGAGCTGGCAGTGTGCGGAGCTGATAACATTTTCCCAATATTGAGCAGTTCCCAAGGACAGTCAGCATTTCTAGACTTCCACA 
AAATTATGCTGCATTTGGCTGGAGCCCGGTGTTCAGTGGTTTCCCTGCCCGAGGTCGCTGCAGCCCCATCTACCACATCTTCATGT 
55 GGACATTGAGATTCACATGCTGGCTCCTGAAGGGTGCTCAGTCTCCTTGGTGATTAAGGTCCTGCTTGAACTGCTGCCAACTCCAT 

GTCAGGGAAGTCGCTTTTGGTGCCTGGCTGGTTTGCCCAGAGCCAAGCTGGGGCAAGGGGCAGCCAGCCCTGGCTTCCAAGGCTCC 
CGTACTGTCTGTGTCCTTGTATAAGGAGCTTTGCTCTTGGAATTACTGAAAGTCTGTGGCCCTAAGAGAGAGACACAAGTGGCCTT 
AAGTCTTTTTGAAGTGTTATTTCATCCAGGGAAATGCCTCGAGCCATAGAGCCTGAAATCATCTTTGTTGGCTCAGAAAATACCTT 
AGCTTCACTCAGCTGGACTGCATTGAAGGCGAGGCTGCCCCTTGGATCAAGCAGAAAACAAGAGAAAGAAAGAACGTTCCCTTTGG 

6 0 GGATAGTCTGGAAAGTTGGGATTTGCAAATAAAGGCTCTGGAAGCATTAAAAAAAAAAAAAAAAAAAA 



HUMAN SEQUENCE - CODING 

ATGGGTGCGTTCTGCCAGCGTCCTAGCAGTGATAAAGAACAGGAAAAAGAGAAAAAATCAGTGATCTGTGTCGAGGGCAATATTGC 

AGGTGGGAAGACGACATGCCTGGAATTCTTCTCCAACGCGACAGACGTCGAGGTGTTAACGGAGCCTGTGTCCAAGTGGAGAAATG 

65 tccgtggccacaatcctctgggcctgatgtaccacgatgcctctcgctggggtcttacgctacagacttatgtgcagctcaccatg 

CTGGACAGGCATACTCGTCCTCAGGTGTCATCTGTACGGTTGATGGAGAGGTCGATTCACAGCGCAAGATACATTTTTGTAGAAAA 

cctgtatagaagtgggaagatgccagaagtggactatgtagttctgtcggaatggtttgactggatcttgaggaacatggacgtgt 
ctgttgatttgatagtttaccttcggaccaatcctgagacttgttaccagaggttaaagaagagatgcagggaagaggagaaggtc 
attccgctggaatacctggaagcaattcaccatctccatgaggagtggctcatcaaaggcagccttttccccatggcagcccctgt 
70 tctggtgattgaggctgaccaccacatggagaggatgttagaactctttgaacaaaatcgggatcgaatattaactccagagaatc 

GGAAG C ATTGCCCATAG 
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Table 47 

MOUSE NOMENCLATURE 
ICSGNM Nuprl 

Celera mCG22384 

5 

HUMAN NOMENCLATURE 
HGNC N/A 

Celera hCG1745228 

10 MOUSE SEQUENCE - GENOMIC 

TTGCAGATCTAGACATTGACATCTGGTCTTCTCAAAGCTAAGGGCAGGCATGCTCTGGCCTTGAACTCCATGCTCAGCCCTAGTCC 
TTCCTTTCTTCTTCTTCTTCTGTTAAATGGGGTTTGATTTCTTTGTCTGATAAATGAGGCTGGGAGGGAGGGAGAGATGATGACTC 
AGCAGTTCAGAGCTCTTACTCTTTCAGAGGACCCAGGTTTGATTCCAGCACCCACCTGGTGGTTCACAATTGCCCACAATTCCAGG 
GTGCACATGATACAGACAAAATTCAAGCAAAATAGTCACACACACACATAAAATACACTAAATAAATCTTTTCTGAAAAGACTAAA 
15 AGGGAATTGTGATTGCTGGTCTCTTGGGCTACAGCCAGGAGCTGCATGTTTATTCTGTATTCTTCTAGTTTGTTGCTCTATTTGCC 

CACTATTTTTTTAGTTACCAGGAAAAATGTATGATAGCTATATTTTGCTGAAATATGTATAACGCATAGGCACTTGTTCTTAAATT 
TCATGCAAATAGTATTACCTGGTTGGTTGGTTGATTTGAGAAAGCCTTGATAATCATGTAGCCCACTCTGGCCTGGAACTTGCTAT 
GTAGCTGTTGTGTCTGTCATTGTCCCAGCCAAGCAACTGCAGTCTTGAGGAGTTCAACTGTACCCCCTTGCAAGAAAAAAAAAAGT 
ATCCTAAGCTGGGCTTTCTTGACTCTGTACACCTCCTCATGAAGGAGTGAGGAGGCTTGTGAGACCCTCACCTGTTCCTCCAGGTA 

2 0 ATAAAACCCCAGTCCCTGTTGTTTGCAAGTCTGCCTTAATTGCACATGACCTGGGAGGAGGCTAGAGTATATAGGCCAGGGGAGCA 

CAG AGGAAGGGG AGCC CAT CCTTGTGGG ATGGGTAGGAGAAGGAGC ATCT ATG CCCAGGT AGGT AACACCCCTT ACCT CT CTG CT C 
TGGAAGGAAGCCCAAGAAATGCATTGTTTCCCTAGGGTGAGCTTTGGCAGAACCACGCCTTCCTTTGATGGGGGACCTTAAAAGAA 
GAAGT AG ACTTTGTGTTTATGTCTCCAGGG AAGGAATTTTAAC CAAAG TAGCTGGGATAAG CTTGAACT CAGGTGTG AACTAC CAC 
ACCCAGTTTATGAAGTTCTGGAGATAGAACCAAGAGCTTCAGGTATGCGGGGCAGGAGCTCAGCCAAGTAAACTGCATCCACAGCC 
25 CTCGCCTCTTTACTTGCTGTGAGAAACTCTGCACGTAGAACAGAGTATCAGGGAGGTTTGTACAATTCGGGATCTCACCAGGATCC 

CCTAAGCACGTGTTAACAGCAGCATCCAGTCTCAGAACCAAGAGAAATTAATTCCCAGTGCAGCCCTGGGTTTAAGGGTTTTATGG 
ACCAGGCACAAGCTGTAATTACTGGGCTGTGCTAGGTATTCCTGGCAACCACCTGGAAAGTTATAAAGGTGTAATGAGTGATAAAT 
AGCAATCTCCCTCCCCCCAAACAAAACAAAATCCCAGAATGGACTACCTGGAGGCCACAGGATGTGGAAACTTAACTCTTCATTTC 
CCAATGAGTCACTTTTGAATTCCTACTGATCTGAGTGGAGTTTAAAATTTTTCCACAAATCCTTTTCTCAGGTTTCTATTCTTTCA 

3 0 CCCAGCACCTACTCCTCTCTCCCTTCCCCTAGTGTTTACATTTCCTTTCTTTTATTCCTGCAAGTTCCCAGCCAGAAACCCTTACC 

CTTACTCCATCATCACAGAGTCTCCTAGGATCTTGGAGGTCCTCTGTGAGGTCTGCCTCTTCAGAGCAGAACATCTAAAAGTTGGA 
CACACAATCCTGAGGCACCTTGTCAGAGTTTGTGTGTTTTGGGTTGTCATTTGCTGAGCTGGGTGTTCAAGACATGGAGATTAAGC 
AAATTGCCTGCCCTAGTGAATAACAATACTATCTTCAAGGCGCTGTGCTAATAAGCTCCCCTCACCCCCCAGTTTTTTCTTCTTAA 
GACGGAGTCTTAGCTGGGTGTAACGGCCTGTAATCCTAGCACAGAGGCGGTAGCAGAATCAGGAGTCCTAGATCGGCCTACGATAC 
35 ATAGTAACCCGAGTCTTAAAAGAAAAGAAAGCATGCTGAGTATGGTGGTGTATACCTTTAGTCCCAGCACCCCAGCACTATGGAAG 

TAGAAACAGTCAGATCTCTGTGAGTTTGAGGCCAGCCTGATCTATATAGTGGGTTTCAAGATAGTAAGGGATATGTAGAGAGAACT 
TGTTTCATATACATACCCACAAGCAAAGCCAGGCTAGGTGGTGACTGCCTTAAATGCCCCAGCACTCAGTGTTAGCTCAGGCTTAA 
TGAGATGATGTGAAAATAAAAAGGGAGAGAAGGATGAGGAATGGGAGCTTCCCTTGCCAAGGAGACGCAGATCTGTTCCCTGCAGT 
CTCATGGTAAATAAAACTGAGGTTTGGTTTGGCTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTG 
40 TAGACCAGGCTGTCCTCAAACTCAGAAATCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCCGGC 

ACAACTAAGCTTAAGAGAGGTGGACTTCCTrGTCAGGCAGCTGTACTCATCAGAAGCTCAGGCCAGAGTTGCTCAGATCACCTGAG 
GCTCTTTGTTTCATGGACTCCTCACTCCAGGAAGCAGAGGATCTCTGTGACTTTAAAGCAGGTGTGAGACAAACCAGGAGCTATAT 
TGTTATACATTGTTATTAAGTCTCCAT TCCTT ACAAGAATAAG TTTCTCTTTCCT AAACCTAAAG TAT CCTGCAAACTGTTTT CAA 
TCTACCCTGAACCGGGCCCACTCTTTTGTCTTGATAAACCCCTGAGCCTGTGATAAGTGATCACCCTTTTGCTTTATGAAAGTGTG 

4 5 TCTTCCCAGGTACCTGATGGCTCCCCTTTGACATAATGTGTTCTTGCTCTTATTTTTATTGCCTCCTTTCTAGCAGCCAGTAACCA 

CAGCTGTTTCCTATTACACTTATCTACCCCAAGGCAGCCTTGAGCCCTGAGTGCCCCCATTCTCTGTCCAGTGCTAACAGCCATTA 
TCTTTACCGCTGTCTTTTCTTTTCCTTTTCTTTTGTTGCCCCCCCCCCATTTTGTTTTGCTGGCCTTAAATTCAGAGACCTGCCTG 
TCTCTGCCTCTCATTATAGGCATGAGCCACCACTGCCCAGCATGGACAGCTGTGTCTATCAACCCTAACCCATTCCTCATAAAAGG 
GTTCCCAAAAGCCAGTGAGGGGCTGTTCTCTGAAACCCCAACTTAGGGTAAGGCAGCCATCTGGCCAGTCCCTTGTGCACTTCTCA 
50 ATAAAGCTCTCTTAATCAGACAGTTGTGGAAATGGTTTTTTTCTCAGATCTAACACCAGTTGGTTCTACACAGTGAATTCCGTGCC 

AGCCAGGGCTACAAAGTGAGACTTTGTCTCAAAGCAAAAGAAAGAGAAAGAAAAAATAATGTGGAGAGGAGGAGACAAGATCTTGC 
TGTGTGTTCTAGGCCAGCCTCAAACTTGTGATCCCCTTCTTCAGCCTTCCAAACAGCTGAGATCACAGGCATGCACCACAGCACCA 
AACTAAGAGTTCTGCCCCTTGGAAGTTAGAGGGAGGGAGTATATATGCATGTGCATATGCATGTGTATGTTCAAGAGCGCCTTGGG 
GGCAGAGGGTTGGGGAAGAGGCACACAAGTATTTCACAGAGCTCGTATATAGGTTAGAAGACAATCTATGGGAATTGGTTTTCTCC 
55 TTCTGCCACGTGGGTCTTGGTAACTGACCTCAGATCCTCAGGGCTGACAGCAAGTGTTTTGATGTGATGAGCCATCTCATGAGCCC 

CAAGAATTATCCTTTTAAAGCTCCCAGAGACCCCACTGAAATCTACGAATGGGGAAACAAAGACACAGAGAGGTTAAATAACTTGT 
TTGATGACACACAGCCAACAAAGGATGGAACTAAAACCTTGGCTCCAGGCAGCCAGATTCCAGAACCTTCTCCTTTAACCACTGTC 
TAATCAATAATAGTTTGATTCTAATAAAGACAAATTTCTAAAAAGTGAAAAAGATACTTTATTTTGTTTGTTTTCCTCTGTGTAGC 
CCTGGCTGTCCTGGAACTGGTTTTGTAGAGCAGGCTGGGCTTGAACTTTGAGATCTACCTGCCTCTGCCTCCAGAATGCTGGGGTT 
60 ACTGGCGTATATCATGCCTGGTAAGATACCTTGTTAATGCTAAGTGGATGCTGTGCAGATAGTAAACTAGAGCAAGGTGGCGCAGG 

ACTACAGCTGCTGGTGTGTGTGGAGGTTTTGTGTTTGGCCTGGGTTTGTCTGTTATTTGTTTTTGATAAGGGTTCATTATGTGGCC 
CAGGCTGGTCTTAAACTTGAGATCCTCCCGCTTCAACCTCCTGAGTGCTTGGGCTACAGGCATGTGTTACCATGGTTGGCATATAT 
GTGGTACTTTGAACAGGGGTGTGTACTGCTACATTGAGCATCTATCTCCCTACGTCATAGAGCTTTCAAAAGGTATATGATGTTCT 
CTGCAGGCT CTG TACAAGGCCTGGTCCAGGG AAGACTCAAATG CCTGGG AAGG AAGGG AGTG CAG AGGG AGAGGCCTGG CAGG TG A 
65 CTCAGTGCAAACCCTTGTCAGTGTTTGCCCAGCTGGGGTCTGTGTGTAGATCATGGGTCCTGTGACTTTGAAACAGATACCCCTGG 

AG CCTCTTTG AG GAAT AAGGAAATAACATGATGTCACATGTTGG CTCTGGG CTAAGCCCTGT CACACACATAGAGGTGTTCTC ATT 
GTCCTGGAATTACACAGGAACAAACTGAAACTTGGAAGTTGACAGCATGGTGTGCCATGATGAAGCAGGGAGTTCTGTGTGCCTTT 
AGGAAGGAAAATAAAGGTAGGACAGTTGTGTGTCCATGTGTCCCACATCCTGACTGTCCTGCTGTCTTCCTGGACATTCAGGACAC 
TAGTAAGCTTTTTTACAGTCTGTTTTCCTATAACCTGATGTCAATCTATTTCAAATGAGAGGAAATATTTTCTGTCATGATGATAA 
70 AGGACAGGTAACAAGGACATCATTTTCGGTACCTTTGTCTTGATACGTTAGCCCTGGGTTTTGTTTCTTTGCTTATTTTAACTTTT 

TTTTTTTAAATATTGATTTGAGGTCAGGGTCTCCCTGGGTAACCCAGGCTGGCCTTGTTAATCTTAGTATCACATTAAAGAACTTC 
ACAAATCAGACATAATCCAGCAAAGCAATTTCTTTTTATAGAGTCGTGACCCAAACCAGGCTAGCAAGCACACCGGAGCAGGAAGT 
TCACTTAATTGTTATTCTAACGCAAGTATTGACTGAGTCACCTCTCATTGGTGCAGCTTGGCCTCATAATCTGAAAAGACTGGCTA 
ATTTATAATCACACACAAAGGAATTGAAAGAACAGAGGGCTGTGTGTCATCACATTCTGGGACTTAGTGAGGTTTTGTATAATAAG 
AGTTTCAGTTGGGCATTTTACATTGTGGGGAGATTTATGGCACACTGGCTCTTGGTGGGCTAACCACATTAGGTGGAAAAAAAAAG 
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ATTCTCGGAGCCTTGGCTTTGAGATCTTGTGGTGGTGGGATTTCAAGCCGGCACCACCACACCCAGAGCTTTGTTTCAAGGTTTCT 

tcccttgtgtttatttccaccttgggattagacccagagcctcaaacctgctactctctactctctgtccctagccttcttctaac 

TTTCTGCCTTGGGACAGAGTCTCACCAGGTTTCCCAGGCTAGACTTCAACTCATTTTGTAGCCCAGTCAGGCTTTAAGTTTGCCTT 
GTTTCCTCAGTAACTGAGATCTCTCATTCTCAACACCAGAGTCAGGCTCCATAATGTTATCCTCTCTGGAGTCTCCTCATAAGGTT 
5 TCCAATTAGCCCAGTACTGCTCTGATTCAAGCAACTTGCTGGTTTTACTCTCATATCCTAGGTTTACATTTTGATTTACCCTATCT 

GTCTGTCTGTCTGTCTGCCTACTTACCATATGTTTGTGTGGGACTGTGATGTAAGCACTGCCTCTGTGGGCATCTGTGTGTTTGTA 
CACATGTGTGTGTGTGTGTGTGTNNNNNNNNNNNNNNNNNNNNACACGTGTGCACCTGTGTGTATGCTCGTGTGTATACCTGTATG 
TGTGTGTGCCTGAGTGTGTACACCTGTGTGTGTGCATGCCTCTGTGTGTGTGCCTCTGTATGTGTGTGTATGTCATTAGTATTCTG 
TCTAAGCTCCACCCCACAGTTACCTGGCAACAGCCAGGTAGGCCTGACTCACTATAAAAGGGGCTGCTTGCCCCCTCCTCCTTCTC 
10 TTGCTCTTCCCTTCTTGCTCCTGCTGTCTTTCCTCCCTACCCCTCCAGTCCCTTCTCCCCTCTCTTTCCATGTGCTCATGGCCAGC 

CTCTACTCCTGTTCTCCTCTACTTCTCTCTCTCTACCTTTCTCTGCCTCTACTACCCTCTTAACCCCACCCCCACCCCATGCCCTG 
AATAAACTCTATTCTATACTATACCATCCTGTGGCTGGTTCCTCAGGGGGAAGTGCCTTAGCATGAGCCCACGGAGGCACCACTTC 
CCCCATACCTCACCACACCTCCATAGAACATATCTCCCTTTTCTTTATTTTTTGTTTTTGTTTTTATAAACATATCACACGTGGTA 
GCAGGAGGATGCTTTATTCCCTGAAACAGGGTCTGTCACTGAACTTGGAGCTAGGCAGCAGCTAATAAGCAGTCCTTCTGTCTGCT 
15 TCACTAGTGTCACAGTGCTGGGGGCAGAGGTGTGCACATGGCCGTGCCTGGCTTTTAACCTGAGTGCTGGGATCTTAGCGCGGGCC 

TTCTTGTGCAGCAGTGCTCTCACCCACAGGCCATCTCTCCAGGCCCTGGGCCGGAGCTTTAAAGCAGCGCTGACACAAGAATCTGG 
AAAACAGATGCTTGGTTTTGTTTATGTTCAGGGGAGAAAGCCGCAAACAGAAACACAGCCTCTTCTTAACCAGGGCAACCAGGGCC 
TGCAGCAGGCCTGGGGTCACATCCGAGCCTTGTGCTGACACGGAGGGAGGTTCACAGCCTGTGGACGTGGGCAGAGGACTTGATGT 
CTGGCCAGGGTTGAGAGGGTTTGGTTTTTCTGGAATCCAGTTTTGTTTTGTTTTTAGATGTGGAATGTTTTGTCTAACTCCCTGCC 
20 TGGAGACAGCAATGCAGATAGAATTGGTGTGGGCACCCTTTCTGGGCTAACATGACTCACAGGGTTCATATCCTTCCATCAAGAGT 

AGGAAATTCCCCTTTCCTCCGAGCTCAGCAGCTCTGTGGAAGAGGAGGTGGAAAGATTGTAAGAGCCGGGGAGTGTGGATACCACG 
AAGGAAACAGTGTCTTCCAGACACAACAGGACTGATTGATACACATATGAACTCAACACGCTGGCAGCCTGCCTGCGCCTGCCCAG 
GTTCAAGCCACATGGGGTCACAGCACTGAGAGGGGAAAGTGGACATGGACTCCCACCCCTAACCAAATTGACACCTGCTTACAAAG 
GAAAACTTAGTTTCCTCCAATAGAGTCTCACTGGCTGCATTAACCCCAGGTAAGGGTCAGCCCCATGGCCAGCAGGAGArGCCAAC 
25 ACAACAGTACTTTTATCGGCTTTCTTTTCTCACGGTGTTTTCATCAGACATGTTTTGGTCTTATTGGTCCTTTGTTTACATATTAT 

AGTTTCTGATTTTGTGTTTTTATGGATTTGTGTGTGTGTGTGTTTTGTTAGGACTCAACCCCTGGACAAATGGCTAACTGAAGTGC 
CTATTAACATATCAGGGCAGATGCTGTCAGCCTGCCTCTCTCAGCATTGCCAGCACCTATTACGGAGCTGTCCTGGCTGGTATACC 
CCACATGCTACCCTAAACTCTCCCTTCCCACAGTTTCTCTGATTCCTAAATAAGATGACTATGCTAGTATCTTTGCCTTTTTATTA 
CCTCTTGGTCTCTGGGTTCTCAGGTTTTTTTGTTTTTTTGTTTGTTTGTTTTTTGCCTCTTGGCCACTTGGTCCAAGGTTCCTCTG 
30 TCGACCCTCCTCTCTTCTCTTCCCCCTGTCTCTTTCTCTCTCTGTCTCCCACAGGCCCTGTTAAGTCTGCTGGCCATGTTCACTCT 

GGACTCTTGCAGATAGCTCTGCTTGTGCTCTCCCTCATGTCTACACTAAACCTTCTCCACCATACCCAGGAGCCGCATGGCCTCTG 
C TT T TTAA T T TTTT CA TTC A T A TT T CTG A CG A C GA CG A CG G TG A CA A T GA TG A TT CA CCTGTTCG T TTC CTA T AGAG T AAAA TTT G 
GGGGCATGGGGAGGGTCTGGGAGGAGTTGGAGAAAAGAAACCTTGATCAGAATACATTGTATGAAAACTTTTTTTAAAATAAAAAA 

aaagtagaaaatttcatttcacatgctttttatttgaacttaaaattcatactaattcttatcaaacaacccaagggaagctagta 

35 TGGACTGAAAAAGCTTACTATTAGTTCACACTTGATTCATACTGGCTGGGTGTGGTGATGCACACCTTTAAACCTGGCACTCAGGA 

GTCAAAGGCAGGTTGATCTCTGAGTTCAACACTAGACTCAAATCTGGCCTACAGAGCAAGTTCTTAGCCAGCCACAGCTAAAACAG 
TGAGACTGCCTAAAAAACAAGGCAGGGGGTATCAAAGCACAAATACCTGTTTATTTCATTCTGCCCTCAATATATTATTTAAATTT 
TAGAAGTCACACGTATTTATTGTGTGTGTACATGGATAGGAATGTGAGGGTCAGAGGACAATTTATGGGACATTTTTCTCTCCCAT 
ACTGTATGGGTCCTGGAAACCGATAAACTCAGGTTGTCAGGCTTGGTGGCAAGTACTTTACCCATTGAGTCATCTTGCCAACCCAC 

GGGAAGTTGTGACTAATCCTTACACTGTTCCCGCTTGTGAAGGTTTTCCAGGCCTCATGAGTCTGCAACCTCTCACCAACAGAGCC 
.AGATAGAGTTATCCTCTGTTAAAGGGGGAACCTGAAGCAATCAGAGAGGGAAAGTGACGTGTCCAAGGTCACACAGCAGGAAACAC 
TGGATCTGAGCTGACTTGTGATCCCAGCATTTAGGATGAGGAGGCCAGAGAATTGCAAGTTCAAGGGCTAACCTGGGCTCCATAGA 
AGGATTCTGTCAGAAAGAAGGGTAGAGGGAGGTGGATCAGGAATCAGAGTGTGGAATCCAGGGTATTTGCTGTCTCTATCAGCTAG 
45 CTATCCTCCATCTTGCATGAGGAAGAAGTCCCTGGGGACTCTGTTGAAGGGGACTTTTCACAAAAATAGAAGCCTTGGGTGTGACA 

GGAACTGCTGACCAAGCAAGAAGTGGGTCAGTGTCCCTCCTCCCTCCCTTTTCAGTATGTATGCTGCCACTACCTCCTGAATCTGA 
ACCAGACTACAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTCTGTCTGTCTGTCTGTCTGTCTAACTATGAC 
CCAGGCCCAGGAGGGGCTTGTGGCAGAGGCTGAAATGATAGGAAGGACTGGCCTATCTGAGGCCCTCTGCTCTCCCTGGCCAATAT 
CCCAAAGACTGTGCCCAGATCCTGTCTGCTTCCTCCGCCCCTGAGGCGAGAGCTTTCCACGTGGAAAAACACAGCTGTGCTTGGGT 
50 GAGTCCTGTGAGGGAGGAGGGAGGGGAGGGTGCTCCTCTCTGCTCAGGACTGCTGTCTATGGGCCCAGTTCTGGGAAAGGGCCAGA 

TTGCATCAGACAGGGCTTGGAGGGCGGGGGCCAACCCCGTGGTTTAGGGAGGAGACAGCGTTATAAGTAGGGTGAGAAACTGGGAG 
AGGGCAGACATTCAGACAAGGAGACACAGGCAAGACTTTGGAGAGAGCAGACTAGGCATAATGGCCACCTTGCCACCAACAGCGAA 
CCCTTCCCAGCAACCTCTAAACCTAGAGGATGAAGATGGAATCCTGGATGAATATGATCAGTACAGCCTGGCCCATCCCTGTGTCG 
GTAAGGTTTTCGTGGTAGCTCCTTGGTCAGCCCATCTGCTTCTCACTGGGTACCCCGGTTTACCTTTCCTAGCTAATCTATTCCCA 
55 ACTCCCAAGTAACCCCTTCTAGTCTCATCTACTGAGTTCTGTCTCCCTTAGCCCCAAGAACTCACAAGTGAGCATCTCTCATTCTA 

TACTTGAGTAAACAGCAAGGATAGAGTGCTTCAGACGTGAAGACGTGACCGCCCCACTCTGGCCATTTATATGCCTGTCCTAACCT 
CACACACCTCCTCTACCTCCTGCTCCACCAGTCGGGGGAGGTCGGAAAGGTCGGACCAAGAGAGAAGCTGCTGCCAATACCAACCG 
CCCTAGCCCTGGCGGGCATGAGAGGAAGCTGCTGACCAAGTTCCAGAACTCTGAAAGGAAAAAAGCCTGGCGCTGAGACGGAGCTG 
GAGGTGAGTCGGGAGAGCCGGGCCTAAGTGTGCAGAGCGGGAAGCGGGGAACCAAGAGCTGGTCCTGGTGAGATGGCGCTGCAGGT 
60 AGAGGCACTTGCAGGCAAGCAGGACAACCTGTGCTTGATCTCTGGGACACGTGGGATGAAACCACGTGATGAAAGGGGAGAGAACC 

AATTGCAAGCTGTGTTCCCGAGGGAGCCCTGCAGATAGATGTCCAGGCAGGGAAGTGATAAGAATGAAAACCCCATTCAGACTGAC 
TTCCATCAGCTTGGATCAGATTTCAGGGCATCTAACGCCAGGCGGTTCACTGTCAGCATATTTAAAACACAGTACAATTTGGGAAG 
AGGTTT CT AGG CAACAGT CAGTC CATCAGTTCAGTTC CAGG AG CACAAT AAAG CTTGAGGTCATCAGGC AG ATGTGACATCTTTCC 
TAAGAGTGGGTAATGGTCTAGGGAGGGGAGAGTCTGGGATTATCATTCTGGAGAACTTGAGTGAGGTCGGCTTCTATAGCAAAAGC 
65 TGGGGGAGGTCTGACTCCACACAGAGCCAAAAGCTCACCGGGTTGTTAACAAAATCCACTCTCAGATTTCTGAGTGGAATGCAGGT 

ATTTGACTTTATCTCCTGCATTGTGGAGACACACGGCATGArTAAAACTTCTGGTTCTTAGTGCTTCTCTTGAGTACAAGGACTTC 
TGT ACCTCCAATGTC CACCG ACTT CC ATATGCTCAAAGTAGCACATGAGAAT ACG CATGTGCACACATG CATGCAAACACATTGGC 
ATATCAATAAATGAAAAAAATAATGTTGGCCGGACAGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGTAGGCAGAGGCAGGTGG 
ATTTCTGAGTTCAAGGACAGCCTGGTCTAAGGAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCTGTCTCGAAAAAACAA 

70 aatacaaaaaacaaaaaccaaaaccaaaacaaaacaaaacaatagtgttgtgacactatttttattctacatctaaaataatatga 

GACCCGTATTTGACTGAGCTCCCTGGTAACCAGAGGTGGGGGGAGTTCCCATGGAGCCTTTCCAATGGAGAGGAAGTTTGGTTTAT 
GGAAAGGGAAACTGAGGCAGATAGAGTCAAGTACTTCTCTAAGGTAATAGCAAATATGAGTAGGAAAGGTGGAAGTCAAACTCTGA 
TCTCTGTCCCTTTCGTTGCCTGCTTTCCCTCTGCACAGATAAGGCCAGACCACAGACACCACACCCAGCAATGGATACAGGACATC 
ACACCCAGCAATGGATACAGGACATCACACCCAGCAATGGATACAGGACCTTGGAGAAATTAGGAGTTGTAAGCAGGACCTAGGCC 
75 TGCTTGATTCTTTCCCACCTAAGTGAGGTTCTGGAGAGGGAGCCCTTCCACCCTTCCAGACCCAGCAAAAGGGCAAGATGGGAGCA 
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AGAAGCAGAGGGTAGACGGGCAGAGCTAGGAAGGCAGCCCCCAAAAGAACTGTGGGGGAAATAAATCGGATGCCCTTGGGTGGCAG 
CAACAATAAATCGTACAGCAGTGACAGCTTTGGCATGTGTTGTGTGTCTTTGTTGTGTTTGGGTGTGTTGTGTCTGGCTGTGTCCA 
TTGTGTGTCTCTCTAGGAGGCTGATCTGGAATGGGAGCGTCCTTATTGCGTAGCATATGGGCTTGAACGGTTCTCCGTGATTGTTG 
CCTTCTTCTAATGTATGCAGATGCTTTGAGGAGCCTGTTTCTATGGTTTCTTCCAGGGAAGTTGCTTTGTTTCTTTGCAGTGCTGT 
5 CCCAGAGACAACCTGTGGCCAGTCCCCTACATATTCTTGAGCACCACAAGGTCCTATTATATAGAGCTGCTTTTGGAAGAGAATGT 

TTCTATTAATACCATTTGCAAAATGGAAAAAAAAAACAGCATCCATGATTTAAAACATGCAGAGGATTTGTTTTAAGCAACCGAGG 
GCTCAAATTCAGTCATGAAATACCAGGCTGGCTTCCAGGATGGGGTGCTTGGTGAGCTGGTGAGAAAGCTCTCCCTAAGCATGGTG 
GGCCGATGGGTCTCAGGACCAGAATTCCAGGCAAATGTGAAGCAAATGAGAAGATGGTTGAACCAAGTGTAGAGTGGCCTGAGGTC 
TGAGTTTGGAATGTTGCAATTTTACTCAGACGAAACAATGTTCTTTCTCACACACAAGTTCTATGAGTAAATACTCCTAAGTAACA 
10 CAGGTGGCAAGTCCATTTTCTTGAGGCTGGTCTCAAACTCCTGAACTCAAGTGGCCCTCTAAGCCTCAAATTCTAGGCACCCGTAT 

CACCACTCCCACTTAGCCTATTCGTTCTTAAAAAGAATTATTTATTCATTTTCTGTATATGAGTACCTGGTAGCTGTCTTCAGACA 

caccagaagagggcatcagatcccattacagatgattgtgagccaccatgtagttgctgggagttgaactcaggacctctgaaaag 

CAGTCAATGCTCTTAACTGCTGAGCCATCTCTCCAGCTCAACCCTATTTATTTTTAAGGATACCATTTGATAGTAGAACGCATAGC 
AC CTG CTCACAGTTTAGTCACATGCTTGAAG AGAG AGG CCGGGGAATGCC ATT CTTAG CTGCCAG CCATTTG CTAACCCAAG CTG A 
15 GGTGAGGGCAGAGTTTTATTAGAGGAAGAAGATGGAGCATACTGGAAGAAATAAGCAGAAACATTACTCAACACTCAGACTCAGCC 

AAAGTGGGAGGAAAGAGCCCTTGCTCTTGCTCTGGGCTGAGCCTTTGTCCCTTCTCACTAACCCAGCTTGTAGAGCCTGGAGCCCA 
TTGCACTTAGATGGAACCGGAAGCTAGGGTACTTACGGAATCAGTGGCCTCACAGCAGGCTGTGGGTCAGCTGCAACTCTCAGGGA 

catatccagccacctcctgtgcagctgggaacattaggacaatttctggtctggctgggcatggtagctcacatccgtagtcccag 

CATTCGGAAGACAGAGGCAGGCAGAGTTTATGAGTTTGAAGCCAGCCTAGTTTATGTAGTTCCAGGCCAGCCAGGACTCATAGCGA 
20 CACCCTATACTAGAGAAGGGGGTTGGGGGCGGAGGGAGGGAGTGAAAGCTGCTTCTGGTCCTATCTCAGTACTCCAGGCCAACCAG 

GACTCAAAGTGACACCCAATAAATCAAGCAACCAAGCAAGCTTTTGGTCCTATCTCAGTGCTCTCAGGAATGTCCGGTTTCCTTAG 
TGCCAAGAAGAACAAGAAGAATAGGACTGGCTTCCTTGAAGGCTGTCCAATTCTACCTCAGGGCAACTGCTTTCTGTGGACTACCA 
GCCAACCACCTGCTCTGGAAGGTTCTGCTTCTCTGTTCAGGATGCCCGTGACGCCACCCAACCTGCAAGGCTGAGTCAAAGGCCTT 
GTCTTCAGCATTCCTCTGCTGGGCCCTCTCCCCTCCTTCTGTTGATCTCTCCTCTGGAATGCCACACCAGCTAACAGGCTCACGGA 
2 5 TATTTCTTTTGGCAGGTGGTTTTGTGGAAATTGTCCTGGTGGCAATGGAGTGGGCCTTTTATTTTTAAATAGGATCTCACTCTGTA 

GCCTTGTCTGTGCAGGAATTCTGTAGACAAGTCAGGCCTTGAACTCATAGAGATCTGCCTGCCTCTGCCTCTCTTGAATGCTGATA 
TTAAAAGTGTGAGCCACCCTACCTAGCCCAAATCATTCATTGCTTTGACATCTGTTAGTTGCTTGTTATTTTACCAGGGCAGGGCC 
GAAGCACAGACTTTGTAGAGAGGGACACATGGTACAGCTTTTAGCTTTAGAACCTAAAATAGCACCACCTCTGGGCAGCATGCTTG 
CAGCAGTATGCATCTGGGTGTCCAGCTTCAGAAATGACAGCGCCCATATTTTGGGTGCCTGCCCTAGGACAGACAGGTTTGTTCAT 
30 TTGTTTGTAGCGTTTGTTTTCTGCGGGGCATCAAACACAGGGTTACATGCTAAGATGACAGTCTGACCGTGGCATCTGTACCTGCC 

CTGCAATAGGATTTTACAGTTATGTCTCCATTTAATCTTTATAGTAACCCAATAGGACACACTACTAGTGTTCCTGTTTTTCCAAA 
CAGAAATCTAAGGCCCAGAGATTTGCAAGTTCATACTAGACCACATATAGTAAGTTACATTGTATTTCATGGCTCATTTAGAGACA 
CGCAGACTCAATCAATACCACATGAGACTCTGAGCTCAGGTTTTCCAACCTCTGACCTTTTCCCCTTTGATGGTGTGCCCAAGAAA 
CACGGGGTTCTGGGCAATGAGCAACCCTAGATTGTAGATCTTCTAAGGGTGGGTTCGAAAACAACCTTCCTTCCGTCAGAGAGAAA 
35 ATTAAGGTCAAGAACACCCGTCCTCAGTGTCAATGGCCAGTCCTAGCTGCTGGACCCTTGAGCACCTGCTTCTTAGGAGATGAACA 

CGCCACCACTTACTCTTGACCTCTGATTGACAGCCCTCTGCCTCACCTGTCTCTGGCACAGCCTCTGTGCCAGGAACTGTTACAGC 
AATTCTTAGAACCTTGGAGATCTCAGATCAGGAAGGACCCTGAGCAGAATGTCCCTCTTTTCCACCCCGTTTTCATCTCGTGCATA 
TAATGTCTGATTCTCTCAGTTTCGGGGATTCCTTAGTAGAACTAGAGAAATCACTGACAGAATCTTTCCCTTCAGGGCCTTCCAGA 
AACTTCTCAGATTTCCGTAGCTGAAAGGATTCCCAGCCTCTTGCAGAGAATTGAGAAACTCACTATTTTTTTTTAACTCTTGTGGT 
40 TCCTTTCTCAAAAATTCAAGGCTTGACTGGCCATATATATGTGTGCCrGTGTGTATGTGTGTACATATATATGTATATGCATGCAT 

TCATATAAATTTCAGGATGACTCAAAGTTAATTTTCAACTAATACCCCTTAAAGATAATGCTAGTGACAGTCATAGCCGTAGCAAC 
TGCTATGCTGGGTGCCATGGGGATTCCCCAACGTCATCTCTCACACAGCGTTCCTTCCAGGTCTGTCCCCTGAGGCTCACGTGCTA 
TATTGTATCTACTTGTCATTGAAAAACCACCCCTTTACCTGTTTTACTCAAGCGCATTTAAAAAGGAAACTATGTAACCACCCTAA 
CTAGGAAGCCATGTGCTGCTCATAAGCACAAGTTCACTCTGGCCAAGTCCAGTGCTTGCCACTGTAAGCCTGACTTTAGGGGGATG 
45 GAGGCAGGGGGATTGCAATCTCAAAACACAAGACAAACAAAACTTATATACAAATTTAACTTCTTTTAAAAGTTCATCGAAGCCAG 

ccaggatggctcatgactttaatcccaagcactcaggaggcagaggcaggctgatttttgtgagttcaagggcaccctggtctaca 
tagagagttccaggccagtcaggactatatagtgagatcctgtctaaaaacaaacaaacaaacaaatacaaaaaccaagaacaaaa 
AGTTT ATGTG C CTTTCT AC AATGACC AAG AGT CACAAT TGTG CACACT AGG AAG ACAC AGTGCAATGTGGT ACC AGAACAAG AAAA 
AGTATACTTGGTGTGACCATGGATGGATGTCCTCCAACTTACAATAGTTCAACTTGTTCATTTTGAGGCAAGGTCTCACTCACTAC 
50 ATAGCCCTAGCTGGCATCCTCCTGCCCCTGGCTCCAGAATGCTGGAATTAATGACACGTCAGGCCTCTGTTACGTTACAGTGGTGT 

AAAAGTCATTCACACTCAACAGAAAGTATACTCTTGTTTCTGTTTTTGTTCTTGTTTCTGTTTTTGAGACAGGGTTTCTTTGTGTA 
TCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTTGGAAATCCACTTGCCTCTGCCTCCCAAGTGCTGGAT 
TAAAGGCATGCAACACCACTGCCCGGCGTGAAGACAGTCTCTTGGTACCCAGGCTGTGAACTTGATATTTTGTTGAGCATGACCTT 
GAACTTCTTTAAGTATCATTGTTGAGGGGAGGCCTAGATGTGTGTGTGTGACATCAGAGGACAACTTTGTGGGATCAGTTCTTTCA 
55 TTATACTTTTACAAGTGTTCTAGAATTAACTAGGGTTAAAACTGCCTGGCACGTGCCTTTTATCCACTGAGTTGTCTTGCTGCTCC 

AAACTTTGGGCTTCTGAACTTTTTGCCTCCATCATCTGAGTGCTGGCATTATAAGTGAACAGGACTGGCCCAGAATGAGAACACAC 
TCTTAATCCTAGCACGTGGGAGGCAGAGGCAGGTGGGTCTCCGTGAGTTCAAGGCCAGCCTGAACTACAGAGTGAGTTTGAGGACA 
ACTGGGGCTATATAGAAAGATTCTGTCTCTCCCACCCACCCCAAAAAGGCACACACCACTGCTCCTCATTTTATTAGGCGATGAGA 

60 TTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCA 

GAAATCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACCACGCCTGGCAGCATTTTAACTTTTTAAAAATTA 
CACTTATAATATATTGTGTGTATGGTACATGTGTGACAATCAGGACAACATTCAGAAGTCACTTCTTGCCTTCCACAATGTAGGTC 

GATTTATTTATTTATTATTATAAATAGGTATACTGTAGCTGTCTTCAGATGCACCAGAAGAGGGCATCAGATCTTATTACGGGTGG 
65 TTGTGATTGCTGGGATTTGAACTCAGGACCTCCGGAAGAGCAGTCAGTGCTCTTACCCAGCCAGATTTCTTTCTTTCTTCTCGGTT 

TAAACTTTGCCTGTGTGGCAGTGCACACGAGTGCAGGTGCCGAGTTGCTCCCCACTGGAGCTGGAGTTTAAAAGTGGCCACGAACT 
GCCTGATGTGGGTGCTGGAGTCTTCTGCAACCCAAGCTGGAGTCTTCTGCAACCCAAGCTGGAGTCTTCTGCAACAGTAATATGTG 
CT CTCAAC CACTG AG CACAGTTCCCTCAGTCC CTCAGC C AGCTTGTG CAG C CTGGACT CAC CT ACTG AGGG ATGC ACT CACAGAGA 
GCTGCCCCCCCCCACATCAATCAGCAATCAAGAAAACAATCCACAGACACATCCACAGGCCAGTCTGATCCAGACACTTCCTCGGC 
70 TGATGTTCGCTCTTCCCAGGTTTGTGTCAAGTTGAAAATAGAACTAACCAGAGCACAGGTTTTACAGTGTAGCCCAGGTTGGCCAG 

GAATTCATGGTTCCCCTGCTTCAAGCTTCCCATGCTAAGGTTGCAGGTGTGTGATGACACCCCCAACTTTTGCATTTCCTATTTAT 
ATTTTCATCTTACAATGGACTCATTGAGGCATGAACCCATCATAAATTGGGGAGCACCTGAACCCAGTAAATGAAGTGTTGGGTGC 
TCCCATTGCCTCCCACTGTTCTCTATATTGACAGACAGCTTCTACCCCAAATCCATGCCAACAGTGTACACTTCTCTGTGGACACC 
TACAGCAGGTCGTGTGATTTAACCTGATACTGTTAGGATATGAATTTAGTGCAGACTCTACAGTATAGGTCAAATTCTACAAGAAC 
75 ATAGAAGCCAAGTCAAAGCCTAGGCCTTCCTTACTTCTGACCCACTGAGATAGGTCAGGGACTGCCACAAGAGGGCACAAAGGCAA 
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ACTGGCTCTGAGCCCTGTGCAAGGAAAGCATGATGTGTGGTTGCCTTCACCCTGGCACTCTCCAAAAGCTTTGCCATAAGACATTT 
GATTATGCCGGGTGGTGTTGGTGCATGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGGCCAGTC 
TGGTCCACAGAGTGAGTTCCAGGATGGCCAGGGCTACACAGAAAAACCCTGTTTTCATCAGGACAGAATGCTTACAGTAGAGAAGC 
CGCTTGTGATGTACCCAAGCTAAAATTAGACGTAGCGATACAAATGACAAAGGCGGAAGAGAATTGTTATTGAGGAAAAACTTTGT 
5 CCCATAAAATATTCTTGGTAAACCCCCCAAATCAACTCAGATTTCCAGCAATCTGTCAGAGCAAAACCCACAAAGCCTCTGTGTGT 

GTGTGTGTGTGTGTGTGTGTGTGTGCGCATGCATGTGTGTGCTTCTGTGCATGTGTGCATGCATGTGTGTATTGGTGCTGGGGATT 

gaaccgagggtcttgacacatgctatagttattccactgagctaagctctcaattcttgtttcctcttttttaattcttttttttt 

TTAATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGATGCACCAGAAGAGGGCATCAGATCTCATTATGGGTGGTTGTG 
AGCCACCATGTGGTTGCTGGGATTTGAACTTCGGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAGCC 
10 CCTCTTGTTTCCTCTTAATTGACCTAAAAATCACTGTTTGGAGGTAACACAGCAAGGCAATGAATTGCTGACTCTGAATCCCGTTA 

gccttgacatcgctaacttgtggccttgaggacagttgcttaggttcctttgcaaaaacttaaaggctgcttttgcattgggatcg 

CGTGAGCCTGTAGATGGACCATAGACATGAGArAAGAAGCTCGGCTGGTCTCCTCTCCTGTTGTTCCTGCCCCTTTTGCTCTCTTA 

cacttggaactaaattctactctgctttgcagatagacaagctgcttatgggagaaatgtttagtccaagactataagagaacttg 
ggaccgggcagtggtggtgcatacctttaatcccagcacttggcctatttcccattgaatcatttcttttttttcacccttgggct 
15 ttctctgcagtgcagcagctaaagactgtacagtctttcggccttatccttaggctgaaaccaatcctgaggacaaagcatttatg 

gaagaggatgacatcaagccaggtatggtggcctgtgagctctgccttggtaaggtagagatgggaagacccagaactcaaagcca 
gtcttggatatatagtaaagtccaaggccaggctgagttgtctgagatgggagtgggtagaggagtgaatggtggccatggtggta 
catgcctgcaatctcaacttttaggaggcagtggcagaaaggttgcaatatgtataaggcaagccaggaggagacaaggcaactat 
atcaagaaatcaaagacagaaactgagctgtagctctagtggcagagtgtttacctggtatgctcaaggccttgtactctcttccc 
2 0 tgtatcccaaaaaacagagatgtagacgagagagttgggagtgcagggtcctctagctgtatagtgagttcaaggtcagcctagaa 

AC CATGAAACC CTGTCTCAAT AAT AAT AATAATG ACAT CAACAACAG AAGCAGCT CAG CTT CTGG GGTT AAGCTACGGATT CC AGG 

ttaggatggttgaggttgtgcagagcaaggaaaaactccttgactttcaaaattctgccctgaccactgctttagttcagtctaga 

aaaccaaatctgttgtcttcactaagcgagcagctttttcacgtatttggcttataccagctcccttctactccagagctgaagtc 

ccttcaggaagccttgtcacacagcatgtcctcattttgaaggccccatgtcagcagagcctgcctcctggtagcgacaagtctgg 

2 5 ctgtattcccagacttcccagaagcctcttcttgagctccatcctttgctgaaagggtccacaaaactcagggacacatctgcttc 

tgaggagtggtttaggcaaaggtgagcactcagaatcagccagagcacagggaagatgaggaggtgaaggccctcctgtgtgaccc 
cttcccaggctctccatagggtctctacatctctttttctgcttctatgatcagttctacctcagagattagctcatttgcctttg 
aagattaactcaccttctggtcccttccactctctggaggttggtggggaggtgagaactaagagttcaaccttctagtgtaaggg 
tccatgatttgccgaagaatgacaccccagactcaaatagtatgtaaacacaaagagtgttttattctgcagaagtccagcatgct 
30 gggacctcccattaccaagatagagaaacaaccaagcgagctcgaaggcccaatttaaaacaccttaggggaatcgggaggccgat 

gggctttgtcttactccgtctctaaggtcattctgtccctggggcatgagggctggctggaagctgctgacctattgtcctcgttt 
caggccaggtgatggggcagtttctgactagctgcctgaagtttgggtttttaggtctagtctctttaactgccaatttgaggcct 
gtcttggaatcagcctagcattctcaccaagtcaggatgggttccactggtggccagtcccattttccagaagccaccccagtagg 
ataaatgcagctatgactgaaaaggctaagaaaagaacactagcctctgttcttattgctggggagaaaactcaagggtttcaggg 

3 5 gctctgtgcccggaccttgggaaagaaggcatgattgcttagattgaaaagatctggccgggcgtggtagcacacgcctttaatcc 

cagcattgggaggcagaggcaggcgaatttctgagtttgaggtcagcctggtctacaaagtgagttctaagaaagccagggctaca 

cagagaaaccctgtcttgaaaaaccaaaaaaaaaaaaaaaatctgaaggagcttcaggcaaataagacagactttattcagtctgg 

ctgaaggttgctgggaaggcagtcactagttggcattctttcagcaagcacccaggcacatgtacgaactgcacacaggcagatac 

aactacagacagatactcacaggcagacagttgatgttggaggagagggactataggtgtacttgtgggctacttcattggattat 

4 0 tttactaccacctttctcctcccctgttccaccctaatcccttccaatccccccaacactaggtagatctctctagactatttcct 

gctgattaaaggcatcaagtcccttggggcaaatccaatcttcatcctcaggatatctccaaccagcaatcgcaaaagcagcaaat 

gcaactgcaggaatcggcagaggcagagctgaagcagtgggagtagcagcagccacctccacaagccctctcagggctctcacatt 

tataccctctcaagggttaccagaattccaaatgtaaactatctgctgctg 

4 5 MOUSE SEQUENCE - mRNA 

cacaggcaagactttggagagagcagactaggcataatggccaccttgccaccaacagccaacccttcccagcaacctctaaacct 
agaggatgaagatggaatcctggatgaatatgatcagtacagcctggcccatccctgtgtcgtcgggggaggtcggaaaggtcgga 
ccaagagagaagctgctgccaataccaaccgccctagccctggcgggcatgagaggaagctgctgaccaagttccagaactctgaa 
aggaaaaaagcctggcgctgagacggagctggagataaggccagaccacagacaccacacccagcaatggatacaggacatcacac 
50 ccagcaatggatacaggacatcacacccagcaatggatacaggaccttggagaaattaggagttgtaagcaggacctaggcctgct 

tgattctttcccacctaagtgaggttctggagagggagcccttccacccttccagacccagcaaaagggcaagatgggagcaagaa 
gcagagggtagacgggcagagctaggaagacagcccccaaaagaactgtgggggaaataaatcggatgcccttgggtggcagcaac 
aataaatcgtacagcagtgacagcaaaaaaaaaaaaa 

55 MOUSE SEQUENCE - CODING 

atggccaccttgccaccaacagccaacccttcccagcaacctctaaacctagaggatgaagatggaatcctggatgaatatgatca 

gtacagcctggcccatccctgtgtcgtcgggggaggtcggaaaggtcggaccaagagagaagctgctgccaataccaaccgcccta 

gccctggcgggcatgagaggaagctgctgaccaagttccagaactctgaaaggaaaaaagcctggcgctga 

60 HUMAN SEQUENCE - GENOMIC 

atgccgctgcactccagcctgggggacagagtgagactccgtctcaaaaaaaaaagaaaaagaaaaagaaaataatttttcttgca 

aaaatgggagcacagatgcaccgttgcggagggcgacaatgatgtctgggctcgcttcattctacatgggttggggcatggggtag 

gggggcacggccccttggcccgaggtgggagggtaggggacggtgtctgtggcccaggggtgggtggggtgggacaacgcattgtt 

ttcagggcactccgtctacacccgttacactccgcagcaaagccgtcccaggtctccacccaccaccccacccatcaggacaccag 

6 5 gaagacgcacttgacctgcaagagactgtttgaatacatcttccctaagaggatggactgatgctgcaggctggacaaaccgccaa 

GCTGAGCTCCAAGGTCCCCCTGACTGAGCCCTGGGATCCTCTTGACCTTCAGCAGAACTCCACCTTTGAAGTCCGGTACCCACCAG 
GCGGCTGGATGAGCGTGCCTCCATGCAGGGGCGCTCAGGCAGAAAGTCAGCCAGAGCAGATGAAACCTGAATTGTTATCCCAACCA 
AAAATTACAGCACGATGTTGCCCTCCCTTGTTTTTTTGACATACACCTGGGTGTTAAAGACCCCTCCATGTTGACCCCGTGGGGCA 
TGGGCCAGACAGCCCAGTGGAGGAGACGACCAGGACCAGCCCTGGTGAACGTGAAAACCCAGAAGTGACGGCATTGGACATCAGAT 
70 ATCAGTGACCCCAGCTGGAAACAGATTTGATATTTGAGAATTTTCACTGGAGCTTAAATATGATAAGTTTAGGACGGTAGACATTT 

TTATGGGTTTTTTTGTAAGTATGATCTTGACTAATCAAACTGTCTATAAAAGAAATTGAATGGGCTGAATCAATGGCTAATATGGA 
TACCTCAGGGGTTTTTGTGTGGTTTTTTTGTTTTGTTTTGTTTTGTTTTGACAGGGTCTTGCTTTGTCACCCAGGCTGGAGTGCAG 
TAGCACAATCTTGGCTCGCTGCAACCTCTGCCTCCCCGGCTCAAGCGATCCTCCCTCCTCAGCCTCCCAAGTAACTGGGACTATGG 

7 5 TTGCTCTGTCGCCCAGGCTGCAGTGCAATGGCACGATCTCGGCTCACTGCAACCTCCACCTCCTGGGGTTCAAGTGATTCTCCTTC 
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CTCAGCCTCTTGAGTAGCTGGGATTACAGGTGCCACCATGCTGGGCTAGTTTTTGTATTTTTAGTAGAGACAGGGGTTTCACCATG 

TTGCCCAGGCTGGTCTGGAACTCCTGACCTCAAGTGATCTGCCTGCCTAAGCCTCCCAAAGTGTGGGGATTACAGGCATGAGCCAC 

CGCTCCCGGTCTTAATTTTTGTATTTTTTTGTATAGACGAGGTCTCGCCATGTGGCCCAGGCTGGTCTCAAACTCCTGGGCTCAAC 

AGGTAAGGAGGACTCCCTAGGAGCAGTTCGCAGTGGCAGGGAGGCATATTTTATTACTGACATTGTTGAGAATTGATAGTGATAAT 
AAAAGGCAGAATGATTTGGATCAGTTTAATTATTAAGTTCTTTATAGACAGCCTGGATCAGGGTAGGGGACTGCTCCCACTGCCCT 
GTCCC AAAATGCTCCCTTAAAATTATTTC CAGATATTTAAGAGCTTTATGG CATGACC CAATTG CTATAAAAATTTT AACTTG AAG 
GAAAATCTATACTATAAAGTAATCGTTTCTTTAAAGATACATTTTAAGCAAGAGGGTTTGGAAAAATCTTTATGTCTACACCTGGT 
AAGCACAAGCCATGTATATTCCGTTTTTCTTTCTTTCTTTCTTTCTTTGTTTTTGTAAAAAAAATTTGTTTTGAGCCAGGGTCTCA 
CTCTGTTGCTCAGGCTGGAGTGCAGGGGCGCAATCACCGCTCACTGCAGCCATGACCTCCCCAGGCTCAGGTGATCCTCTGGCGTC 
AGCCACCTGAGTAGCTGGGACCACAGGCACGAGCCACCACACCTGGCTAACTTTTGTATTTTCTGTAGAGATGGGAATTTCGCCAT 
GTTGCTCAGGCTGGTCTCAAACTCCTGGGGTCAAGCCATCCGCCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGCACCAGGTCC 

CTTGCTGGGATCACAGGC AAGAG CCA CTG CG CCTGG C CCAAGTTTACTTTTTTTTTTTGGAAATGG AGTTTTG CTTTTGTTG CC CA 

GGCTGGAGTGTGATGGCGCCATCTCGGCTCACCGCAACCTCCGCCTCCCGGGTTCAAGCGATTCTTCTGCCTCAGCCTCCAGAGTA 

ACTGGGACTACAGGTGCCCACTACCACGCTGGCTAATTTTTTGTATTTTTAGTAGAGACTGGGTTTCACCATGTTGGCCAGACTGG 

TCTCGAACTCCTGACTTCAGGTGATCCACCCGCCTCGGCCTCTCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCCCGGCCCC 

ATGTTTACTTTTATAGTCCCAGCACCAAGCAAGTGCCTGGCACATGGTTAGTACCCTAAACATTTGCAGACTGGAGAATGCATGCC 

TCTCTGGTCTTTACTTTCCTCTTCTGTTAAATGGGGTCGGGTTTGCTGATCTCCCAGAAGACATCAGTAATAAAATTTATTATTTT 

AG ATTTTTTG CTTCTTT CTTTTCTT CTTT CTTTCTTT CCTTCCTTTTTTTTTTTTTTTTTTTTT TTTTTTTGTGTGTGTGTGTGTG 

TGACACAGAGTTTCGCTCTTGTTGCCCAGGCTGGAGTGCAATGGCGCAATTTCAGCTCACTGCAACCTCCACCTCCTGGGCTCAAG 

CAATTTTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGCCATGTGCCACCAAGCCCGGCTAATTTTGTATTTTTAGTAGAGAC 

GGGGTTTCACCATGTTGGTCAAGCTGATCTCAAACCCCTGACCTCAGGTGATCCACATGCCTTGGCCTCCCAAAGTGCTGGCATTA 

CAGGCATAAGCCACCGCGTCCAGCCTTATTCTAGGTTTTTCTACTACTGTGTTTTATGTGGCTGTCTATTTTAGTTGTCAGGAGAA 

AATGTCACACCTCTATTATGGTGAAAACTGTGTATTACTCATAGTTATCTATACATTTAATGCAAAAATATAATTTGTAGTGTACA 

TGATGTTCTGCAACCTGTGTTTTTCATTAGGAATGTATTATGGACATCTTTCTCATCAGAGATAGAGATACATTCTCTCTCTAAAG 

AGTATTGAATGGCTACAGTGTTTCACAGAAGGAAACTGATCAGTCACCTACTGATGGACATTTAGGTTGTTTCCGATTTTTGGTTT 

GTTGCCCAGGCTGGGTTTCCTGTTTTTCACTACTACAAACAAATGAACTTCCTTGTACCTGCCTCTTTACTCACCTCTGGGAAGAT 

TTCTGTAGGAGAGACTCCTGAAAGTGGGACTGCAATATCAGGGGGATATAAGCATTTCAAAATCTTATCAATGTTGCCAAACCACC 

CATTAAAGACAGCATCTGGCTGGGCGCAGTGGCTCATGCCTGTAATCCCAACACTTTGGAAGGCTGAGGCAGGCGGATCACCTGAG 

gttaggagttcgaaaccagcctgaccaacatggtgaaaccccgtctctactaaaaatacaaaaattagctgggcatcatggcatct 

G C CTGTAATC CCAGCT ACTAGGG AG ACTGAGGCAGG AGAATCGCTTG AACCCGGG AAGCGGAGG TTGCAG CTAGCCG AGATTG CGC 

cactgcactccagcctgggcaacaagagcaaaactccatctcaaagaaaaaaaaaaaaagacagcatccactgatatttaaaacga 

TGATATCACACAGCCAAGAAAACTTGCAAATGCAGCTGCCAGATTTGACATTTTTATCTGGGATGGGGTTGTGAGATCATATGGAT 

ATATTTTGTTTAACCTCATTTAGATTTCTTGTGTCCTCTTGGAACACAGCGATGTCCAATCCACCTTAATTACGTATTCTGCCTTC 

AGCCTGGGAAGCTTCTGTTCCTTTGAGCTAGTGACTTCGTACATCCCTCAGGCTATCCAACAGAGAGGAAGTCTTGCTGTGTTGCC 

TAGGCTGGAGTGCAGTGGTGCGATCATGGCTCACTGTAGCCTCAACCTCCTGGGCTCAAGTCATCCACCTGCCTCAGCCTCCTGAG 

TACTTGGAGCTACAGGCATGCACCACCACGCCTGGCTAACTTTTGGATTTTTTTTGTAAAGATGAGATCTCGCTATGTTGCCCAGG 

CTGGTCTTGAGTTCCTGGGCTCAAGCAGTCCTCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTCAGCCTTTGCATCTGG 

CCCACAAACAGCCATTCTTGTTCAAACTTTGCCTCCAGGCCTGGCGTGGTGACTCACGCCTGTAATTCCAGCTATTTGGGAGGCCG 

AGGTAAGAGGACCACTTTAGCCAAGGAGTTCAAGACCAGTCTCGGCAACATAGGGAGACCTCATCTCTACAAAAAATAAAATTAGC 

TGGGCATGATGGTGCGTGCCTAAAGTCCCAACTACTTGGGAGGCTGAGGTGGGAGGATCCCCTGAGCCCTAGAGGTCGAGGCTACA 

GTGAGCAAGGTTGCTCCACTGTATTCAGCCTGGACGACAGAGTGAGAACCTGTCTCAAAAATAAATAAATAGGCCGGGTGCGATGG 

CTCATGCCTGTAATCCTAGCACTTTGGAAGCCGAGGCGGGTGGATGACTTGAGGTCAGGAGTTTGAAATCAGTCTGGCCAACATGA 

TGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGGTGTAGTGGTGCATGCCTGTGATTCCAGCTACTCAGGAGACTGAGAC 

AGGAGAATCGCTTGAACCCGGGACACGGAGGTTGCAGTGAGCCGAGATCGTGCCACTGCACTCCAGCCTGGGTGACAGAGCAAGAC 

T C TG T CT C AAAAAAAAG AG AAAAAAAGAAAAAAG AAAAG AAAAT T AAAAT T AAAT T AATT AATT AATT AAAAATAAAAG AATT AG A 

AAACAAGCTTCACCTCCTCCAGGAAGTGTGCCTTCATCTCCCTATCTCCAGAGAGGTTAGGTGCCCTCCTGGGAGCTCCCAGCCCT 

CTGCGTTTACTCCAAGCTGATGGCGCTGGGTTGTCATAGGTGTGCCTAGCAACGTCACGAAGGTGTAACTCTAAGCAGGAAGAAAA 

TAAACTTCCTCGTGGCAGATTTTACATGCACCTGGAGGCTTGAGGATGGGAAAATGAAACCATCCCTGTAAACCTCATGCAATTAA 

TCAGAGAACAGAGAGGAGAAATGGAAACAAGCCAGGCTTGCAGCACACCCAGCGCTGATCATGAGGTCAGCTGCCCCCTGATCTGC 

ttcctcttagttgtctggtgcctgctgttctagaatcacgtagacctggttacaagatcatagttccccttaactgcactagagat 

agcaacttgaacgttatgaaacattaaatgttacttttgagaaattccttcaggtcctgcgtgccggtgaagcgactgactccgcc 

agcctgaaggaccccaccaggagctaactccccaaaaatgtctttttcacatcatgatgatttcatttcccttgctctgaccaatg 

accccaattttctagcctctcaccctccataatccccttaaaagccccatcccagaattccctggggagatgcattcgcaggtctc 

ctcctatccccttgcacagtgccctgtgatcatgaaactctctctactgcatccctgctgtccagtgtaatagggctgtgacaggg 

cagcaggcatacaaatctgctgttcctgtaacaaaaagcacacctctacgtctagatggagccacgtctagagccctgcagatcca 

tgctagaggggttccagcaggctggagtacaatggcgtgatctcggctcactgcaacctctgcctcctgggttcaagagattcttc 

cgcctcagcctcccgagtatcttgaattacaggtgcatgcctccacgcccagctaatttttgtatttttagtaaagacggagtttc 

accatgttggccaagctggtcttgaactcctgacctggtgatccacccgcctcggcctcccaaagtgctgggattacaggcgtgaa 

ctaccgcgcctggcccttttttttgttttgttttgttttttgagatggagtctcgctctgtcgcccaggctggagtgcagtggcgc 

gatctgggctcactgcaagctccgccttccgggttcatgccattctccagcctcagcctccccagcagctgggactacaggtgccc 

gccaccacacccggctaatttttgtatttttagtagagacggggtttcaccatgttggccaggctggtctccaactcctgacctca 

ggtgacccacccaacctcgtcggcctcccaaagtgctgggattacaggcgtgagccaccatgcccttcctccttctctcataggct 

tctttcttccagcacctgtaagatcaaggccagggagacctccttccctggctccatctgggacaatcacagtgtttctgtggtcc 

cctgtgaggctacaattcgcctctcagttcctgcattgcagagcaggtggaagctgagcaagcaacactgatcttagcagagcctc 

atgtattcaactagacatttactgagctcagactgagtgccaggcattgaggatacaatatggcaggcaagattcctgccccgaga 

cgggtctcactctgtcgtccaggctggagtgcagtggcgcgatcttagctcaccgcaacctctgcctcctgggttcaagcgattct 

actgcctcagcctgctgagtagctgggattacaggcacacaccaccacgcctaggtaatttttgtatttttagtagagacggggtt 

tcaccattttagctaggctggtctcgaactcctgatctcgtgatccacccacctcggcctcccaaagtgctgggattacaggtgtg 

agct accgtgcccgg c c ccaaccttctttt ctttttctttttcgagtg c agtggc acg atcatag ctcaccgcagcctcaaactc c 
tgacctcaagtg atccttccac ctcag c ctttcaaaacagtggg attg caggtgtg cctcacctt atc cagcctaggtg ccatt aa 
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tcccactgtatagacgagtaaacaaacatgcagactaagcttgtctaagagcacacagctaactagggggcagaaccaagctttag 
ACCTGAGAAGCCCTGTTCCAGAGCCTACTCCTTTAACCATTAACTAAACTAAACCAACGGTTGCATGCCAGTGGGGACAAATAATG 
GTAAAGCAAACAAATAAAAAAGATACTGGCCAGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCAGATCAC 
CTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACGTGGTGAAACCCCGTCTCTACTAAAAATATAAAAATTAGCCGGGCGTGGTGG 
5 CACAAGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAGGCGGAGGTTGCAGTGAGCCGAGAT 

CATACCACTGCACTCCAGCCTGGTGACAGAGTGAGACTCTGTCTCAAAACAAAAACAAACAAACCAACAAAAAAAGGATGGAGTCT 
TGCTCTATTGCCCAAGCTGGCCTTGAACTCCCAGCTTCAAGCAATCCTCCCAGCTTACCCTCCCAGAGCCCTGGAATTACAGGCAT 
GAGCTACCGCACTAGGCCAATCTTTGCTTAATTTAAGATTATTTTCCTCTTTCTCTGATCACCTGGTCTGTTATTATTGGCCCAAT 
CCTGTTTTCATTCAAGTATCCTGTCTTCACTTTCATTTCCTGGGTGTTAAGGAACTCATACATCATCCAAATCTGGGAAAACAAAG 

1 0 gctaaattcaattccggctcaggcaagggagaaacacaagcagaagttcagctttttgtgtttttgtttttgttttcagacacagt 

CTCATTCTGTTGCTGAGGCTGGAGTGCAGTGGCTCGATCTCAGCTCACCACAACCTCTCCCTCCCAGGTTCAAGCGATTCTCCTGC 
CTCAGCCTCCTGAGTAGCTGGGATTACAGGCACTTGCCACCACACCAGGCTAATTTTTGTATTTTTAGTAGAGATGGGATTTCGCC 
ATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCACCCACTTTGTGGATCTCCCAAAGTGCTGGGACTACAGGCATA 
AGCCACCACGCTCGGCCTCATTGTGTCTTCTGCCTCAGTACATCCATATTTTGAAATACATATTATTTTATTATAATTTGTTTTTG 
15 AGACAGGGTCTCCCTCTGTCACCGGGCACTGTAGCATGTGTCTTTCAAACATTATCTCATTTGATCCTCTCCCCAACTCTAGGAAG 

AAGATACAATTATTATCATCCTTATTTTACAGAATTGGAAACCAAGGCACAGAGAGGTGAAGGGACTCGCCCAAGGTCACACGGAA 
AGTGGTGGGTCAGGGGATTGAACTGAGGGCAACTGGCTCCAGACCCTGAACTCTCCAACCCTCTGCCACCCTCCTCCTAGGTGAGG 
GAGATTACATTACTGGGGACCCTGTTTCAGGATATTAAGGGGTTTTCCAAGATGTTTCTCATAGAAAAAAGAAAAAAAAGGGTGTG 
GCT CATG C CTGT AATCCC AGCACTTTGGG AGGCCGAGGC AGGCAG ATG ACTTGAGGTCAGG AGTTCAAGAT CAG CCTGTCCAACAT 
20 GGTGAAACCCCATCTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGCAGATGTCTATAATCCCAGCTATTCGGGAGGCTGAG 

CCAGGAGAATTGCTTGAACCTGGGAGGAGGAGGTTGCAGGTTGCAGTGAGCCAAGATCACACCACTGCACTCCAGCCGGGCGACAG 
AGACTCCATTTCAAAAAAAAAAAAGAAGACAAGCAAGATGTTGAGTGTGACTGGGTGGAAGCCACTGACTTGTCCCTGGCACAAGT 
GTGCTGATATCCCTTCCCCCTCCTTCCTCACGTCCTGCATCTCAGCGAGAATTGGGGTGCCGGGGTTAGCTGTGTGGCCGTCATCC 
CAGGCCCAGGTGAAGCCCTCGATCAGGTGAGGCCATGATCCCAACGAGTGTTTTAGCCCAGATCCTGCCTCTTCCCTGCTTTCTGC 
25 CGAGAAGCGGGACCTCCTCTATGGAAAATATCCAGCTGGGTGAGCCTGGGAGGGAGGAGGTGAGTTGGGCTGGACTCAGGGACCGA 

CTCTTCCCG TCTCATG ACTG TGTTTACTGGGCTGGATTTTGGG AAG GGGCCAGATTGCAT CAG ACAGGGC CTG ATGGG CTGGAGCC 

agactgtggtctgaggaggagacacagccttataagctgagggagtggagaggcccggggccaggaaagcagagacagacaaagcg 

TTAGGAGAAGAAGAGAGGCAGGGAAGACAAGCCAGGCACGATGGCCACCTTCCCACCAGCAACCAGCGCCCCCCAGCAGCCCCCAG 
GCCCGGAGGACGAGGACTCCAGCCTGGATGAATCTGACCTCTATAGCCTGGCCCATTCCTACCTCGGTAAGGCCCACTCAGCCATC 
30 TCCACGGTCCTTCCTCCTCTCCCGAAATCAGGACCCACCCCTCTTGTTTCCTCTCATTTCCTTTCCTTTCCTCTTCGTTTCTTTCT 

TTCTTTTTTTTTGAGAGAGTCACTCTGTCACCCAGGCTGGAGTGCAGTAGTGTGATCACAACAACTCAAACAACTCACCGCAGCCT 
CGAACTCCTGGGCTCAAGTGATCCTCCTGCTTCAGCCTCCTGAGTGGCTGGAACTTCAGGTGTACACCACCTGCAGTGGTGAGATG 
GGGTCTCACTATGTTTCCCAGGCTGATCCCAAATTCCTGGGCTCAAGCAATTCTCCTGCCTTGGCCTCCCAAAGTGCTGAGATTAC 
AGGAGTGAGCCACCCTGCCCAGCCCACTCACCCTTTTCTAGCCAACCTGTTCCTTGGACCCTCACGTCACCCCTGTCTAATCCCTT 
35 ATCCCAGGAGTGCTATGTTACTCAGCCTGGGACCTCACACACATCTGGGGTCCCACATTCCACAGAGGGGAAGCAGCAGGCTTCTC 

cctgctcttcccatccccacaaccctgaacccctgcctctcctctgacagggcctctcatcatgcctatgcccacttcacctctga 

CTCCTGCCTTGGTTACAGGAGGTGGAGGCCGGAAAGGTCGCACCAAGAGAGAAGCTGCTGCCAACACCAACCGCCCCAGCCCTGGC 
GGGCACGAGAGGAAACTGGTGACCAAGCTGCAGAATTCAGAGAGGAAGAAGCGAGGGGCACGGCGCTGAGACAGAGCTGGAGGTAA 
GGAGTCGGGGGGCCCAGAGAGCTCAAGGTGGTGCTTCTGCCATGAAGGACAGGCCGGAAGGTGTGTGATTGGGTGGGGAGGAGGGA 
40 TCAGGCAACTGTTGTCTTGATGCAGAATAAAACGAGACATATGTTTGATTGTGAGTTTCCTAGTGGCCAGAGCAAAGTGGGAACAC 

AGAACCTTTCCAATTGAAGGGAAATTTGACTTACAGAGACAGAAATTGAGGATAGAGAGGGTGGGTCCTTCCCTGGAGTCACAAAT 
CAAGTGAGTGGGAGAGGCAGAATTAGAACCCAGATCTCTGTCCCTTTTACCACCTGCTTTTCCTCACCCCCCAGATGAGGCCAGAC 
CATGGACACTACACCCAGCAATAGAGACGGGACTGCGGAGGAAGGAGGACCCAGGACAGGATCCAGGCCGGCTTGCCACACCCCCC 
ACCCCTAGGACTT ATTCCCGCTG ACTGAGTCTCTG AGGGGCT ACCAGGAAAGCGCCT C CAACC CT AGCAAAAGTG CAAG ATGGGG A 
4 5 GTGAGAGGCTGGGAATGGAGGGGCAGAGCCAGGAAGATCCCCCAGAAAAGAAAGCTACAGAAGAAACTGGGGCTCCTCCAGGGTGG 

CAGCAACAATAAATAGACACGCACGGCAGCCACAGCTTGGGTGTGTGTTCATCCTTGTTCTTTGTGTGTTTTTGTTCGGGCATGTG 
TGTGCTTGCCTGTGC CTGCACATT C ATGAG CCTG AGAG AGCATCTTTGATGTGT ATTTGTGTTTGGTG TATGTAT CTGGGG C AGGG 
AGTGTTCCTGCTCTTGCAGGGTCTACGCTGTGAATGCAGCTTTTGGTTTGTTTGCTTTTGCTTGCATATATTTTAGTGCATACATT 
TCTGTGGGCTCCTACGTAGTGGAAAGGAATTTCTTCTGCTTTTTTGCGATACTGCCCATGAAACACGGCCCTCCCCAGCACCTGTT 
50 TTTGTTGATTGTGTCCTGTTCATAGACGGGAACGCTACTTATGAGTGCCATCTAAAAGTCAGAGAAAACTGAGATTTAAAATATTA 

AAAGCCAGGGCCGGGGGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGATCACAAAGTCAGGAGTTC 
AAGACCAGCCTGACCAACATGGTGAAACCCCATCTCCACTAAAAATACCAAAAATTAGCCAAGCATGGTGGCAGGTGCCTGTAATC 
CCAGCTGCTCAGGAGGCTGAGGCAGTAGAATCGCTTGAACCCAGGAGGTAGAGGTTGCAGTGAGCCGACATCGTGCCATTGCACTC 
CAGCCTGGGTGACAGAGGGAGACTCTGTCTCAAAACAAACAAACAAACAAAAACTAAAGTCTGGGAGCAGTGGCTCATGCCTGTAA 
55 TCACAGCAGTTTAGGAGGCCGAAGTGGGAGGATTACTTGAGCCTAGGAGTTTGAGACCAGCCTGAGCATCATAGTAAGACCCCATC 

TCTACAATTTTTTTTTTGAGACAGAGTCTCACTCTGTTGCTCAGGTTAGAGTGCAGTGGCACCATCTTGGCTCACTGCAACCTCTG 
CCTCCCGGGTTCAAGCAATTCTCGTGCCTACGCCCCCTGAGTAGCTGGGATTACAGGTGAGCACCACCACGCCTGGCTAATTTTTG 
TTTTTTTG TT TTTT TG AT A C AGA GTC T C A CTC T GTTGCTC A G G CT G G AGT GC A GTG GCA TG A TC G C AG C T C A CT G C AACCTCCGCC 
TCCTGGGTTCAAGCTATTCTCCTGCTTCAGCCTCCTGAGTAGCTGGGACTACAGGCACCTGCCACCATGCCTGGCTAATTTTTGTA 
60 TTTTTAGTAGAAACAGAGTTTCACCATGTTGGCCAGGATGGTCTCAATCTCTTGACCTCATGATCCACCCACCTTGGCCTCCCAAA 

GTGCTGGGATTACAGGCGTCAGCCACCACGCCTGGCCAATTTTTGTATTTTTAGTAGAGATGGGGTTTCATCATGTTGGCCAGGCT 
GGTCTCAAACTCCTGGCCTCAAATGATCTGCCCACCTCAGCCTTCCAGCCTTTGGGAGGCCAAGGAGGGAGGATCGCTTGAGGCCA 
GGAGTTCGAGACCAGCCTAGGCAACATACCAAGGCCCTGTCTCTACAAAAATTTAAAAATTAGCAAAGCATGGTGGCTCATGCCTG 
TAGTCCTAGTTGCTCAGAGGCTGAAGTTGGAGGATCCCTTGAACCCAGTTGGAGGCTACAGTAAGCCATGATGGTGCCACTGCACT 
6 5 GCAGCCTGAGCAATAGAGTGAAACCATGTATTGAAAAAGAAAGAAAGAAAGAAAGAGAAAAAGAAGGAAGGAAGGAAAAGAAAGGA 

AGGAAGAAAGAAAAGAAAGAGAGAAAGGAGAGAAAAAGAAGAAAGAGAGAGAAAGAAAGAAGAAAGAAAGAAAGAAAGAAAGAAAG 
AAAGAAAGAAAGAAAGAAAGGAAGGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAGAGCGAGCC 
CCGGCACAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCGGATCACCTGAGGTCAGTAGTTCGAGTTCGAG 
GCAGAAGTTGTGGTGAGCCAAGATCACGCCATTGCACTCCAGCCTGGGCAACAAGAGCAAAACTCCATCTCAAAAAAAGAAAAAGA 
70 GAGAGAAAGAAAGAGAGAAGGAGGGAAAGAAAGAGGAAGGAAAGGAGGGAGGGAAGGAGGGAAGGAGGAAAGGAGGGAAGGAAATA 

TTAAGGGATTTGCCCTAGCTCACTCAGGGCTCATATTCAGGGATCTTATTGTCTTCAGATATGAGGTGGGTCCCCAGGCCAAGGGG 
GCTGTGGGACAGGGTTCTGGGAAGTGAGATGGGGGAGGGAGATTCTTATTCAGTGCTATGTCTCAGGACCAGAGTTGAAGAAAAAT 
ATGGGGCAAACAGGAAGTGTGGTTGGAGCTGAGATTATTTGTTGATTGAGATACAGGTrTGGGTTGCTATTATGAAGAATCAAAAC 
AGGATACAAAGTTACTCCTCTCTTACTTAGCCCCAAGTCCTCCTGGGTTCAAATGGCAGCTCCATTGTGTTGAGGATTCCAGCTAT 

75 ttttactcactgttctgccacacccaaaacatggcttccactttgaggcccaaaatagctactccaatacctgccatcacgtttgc 
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ATCTCAGCCTGTGGAAAGAGTGTGGAAGAGACAGAGGAGGCCACACCTCTTCAATTTTAGGGCATAATCTAAAAGTAGAACACATC 

acatctgctccgaatgtggctacatggccacacccaactacgagagaggttgggaaatgtagcattgagctgcttagccacgtggt 
agccaaaacttgggcaacagcagggttttatgatgaaagggaaccagagagagtgaatacacgaagaagctagcaagaaacattgc 
ccacatgcagactcaacagatgtcgggggagaaaactctgagattgggccccgggcagagcctgtttccttttcccctgtcccttt 
5 cacataagccccacactgcagaacttggagtcagtggttcatggggacccaaggacatccacagaagaccgaagtacctgatagag 

caggaacagatgcacgtcagactacgaccagcttgaacccttggggacctgtatccatccccttcccttgagtccagcctaatcac 
agccacagaatgaatccatgacccggaaggacatttaaggacctctggcccaactctccccacgcaacagtgggattgcctctgct 
tgtttgaataccactatggagggggaacttgctacatttaaaggttgctgaatttttttgttttgttttgggagatggagtctctc 
tctgtcgcccaggctggagtgcagtggtgtgatctcgacccactgcaacctccgcttcctgggttcaagcgattttcatgcctcag 
10 cctccctagtagctgggactacaggtgtgggccaccacacctggctaatttttgtatttttagtagagacggggtttcaccatgtt 

gcccaggctggtctcaaactcccgacctcaggtgatctgcctgccttggcctcccaaagtgttgggattacaggcttgagccacac 
cacccggcaaaggttgcctaattctatctcagggcaagtctgttcatgtgggctgaaatctgtctctcatacctgcccttaaataa 

GCTTCTGTTTTrCTGGTCCTTTCTGTCTGAGATGACTTTAATTCCTCCCCCGACCCCATCTCATGAGGCTCAGCTTAGATGTTTCC 

ttctcttcctccctgatggctgcgtgcagaagctcatacctgcaatcccagcactttgggaggccgaggtgggaggattgcttggg 
15 cccaggagttctaggccagcctagcaacacagcaagaccctctctctacaaaaaattaaaaattagccaggtgtggtggcttgtgc 

ctgtgggcccacctactcaggaggctgaggtgagaggatctcttgagcctgggaggtggaggctgcagtgagccatgatctcactc 
cagcctgggcgtcagagtgagacctgtctcaaaaaaacaaaaaccaaagttttccttaacttgcaatcctccacccatctcctgac 
ctccaccccaggccgaccctcctctgggatcacacggaagcctgggcccagaatcttacagtctaccttggaaatccttcagattt 
tgcctccaactcctctttccatacaagttacatattaactcaatcaatgcttattggatgccttctgagttaccaggatgctgctg 
20 gaggcctgtgctgctgagagggacaaatagaatcctgatatgactggaaccaggaatagggccaccatcagctctagaacccaggg 

agcaaatggcaggagcaacaccaggcagtcggccctcagcccagcacagacctggtgtgttggcttcagaaaatcctggaaacatc 
tctgctgtgtttggagctcctattctgtgagaagtgttttataggctttgctccatttaatccttacgataacccaataggacata 
ctattaatgatcccctttttttcagaccggaaaactgaggttcggagacattaagtaatttgcctaaagtcacacagccacatcct 
gtaggacttggaattatgaactcaggtctatctgaattttaaagcctggatttttccccctttgctacatgcctgggaagaaccat 

2 5 gtattgacaatgaagaatcctaaactctcgttaatttctggtcaattactcctctgggcctgggtttcctcacctgtcaaatggtg 

agactggcctctcttctgtcaaaagagaaaatgaaggctgggaagcactgtgtccctagctggaatggccactccctgtcctgggt 

cctttgacaccagccaggagtcctcacacactgcccctccctcctggcctctgattggcctttcctgg cctc gccctcgcctggca 

cagcctctgcctgagaggcctttaagtggctgttctgggaattaaggcaattcttggaattgcagaatttttggatccgaaaggat 

cctacccagactcttcctcttctgtctccatcccctttcctaaaccctttctttttcttctggttgcatgtctgtttccccatttt 

3 0 ggggggatccccctgagaactagagaaatcactgacctctgtcctaccccaggggcttacagaattggccctgtcaggcttctgta 

actcaaaggactcccgactccttgcagagaactgagaaactcaccatggggttgtctgtctgttctgcaagcaacctgattctctt 

ccaccttcccctttctcaaaggccagctcacagatacaggagtacatttttaaatttcagaatcaccctcagttt tctc ctttttg 

agacagggtttcagtctatcacccaggctggggtggagtggtgcaatcactgcagccttgacctcctgggctaatttttaaatttt 

tcgtagagatgaagtctcgctgctatgatgccaaggctggtttcaaactcctgtcctcaagtgatcctcctgcctcggccttccaa 

3 5 aagtggtgggattacaggcatgagccaccgtgcccagccccaaaattgattttttaactaaaatcccctaaagttaatgctaatga 

cagtaatagttccagctaccactattgataatctaccttagggttttcccaacttcatctttcccatagcacttttgtgattgatt 

tctgctgtctatacattcaaactatactatatatattatgctatatttacttagcatttaaaaactacctcctgccagtcacagtg 

gctcacgcctgtaatcccagcactttgggaggccaaggcgggcagatcacctgagatcaggagttcgaaaccagcctggccaacgt 

ggggaaaccccatctctactaaaaatacaaaaatcagccaggcgcagtggtgggtacctgtaatcccagctactcaggaggctgag 

4 0 gcaggagaattgcttaaactcgggaggcagaggttgcagtgagccaagatcgttccgttgcactccagcctgggcaacagagcaag 

actctgtctcaaaaaaagaaaaaaaaactacctccttatccttttcactcaaatatacttaaaaaggaagctacagcatataacca 
ccaacaatggaaaaccatggtcatatgtcataattagaaattaattgtaggccagacacagcagttcacgcctgtaatcccagcac 
tttgggaggctgaggagggtggattatctgaggtcaggagtttcacaccagcctgaccaatatggtgaaacaccatcactatcaaa 
aacacaaaaaaatttagctggacatggtggcaggcagctgtaatcccaggtactagggaggctgagacagaagaatcgcttgaacc 
4 5 tgggaggcagaggttgcagtgagcggagatcgtgctactgcactccagcctgggcaacagagcaagactctatctcaaaaataaat 

aaataaataaaataaattaactgtaaaggctgagcatggtggctcatgcctgtaatcccagcacatttggaagctgaggtgggtag 
attacttgaggtcaggagtttgagaccagcatggtgaaaccccatctctactaaaaatacaaaaattagctgggtgtgatggcaca 
cccctgtaatcccagctactcaggaggctgaggcaggagaatttcctgaacctgggaggcagaggttgcagtgagccaagatcgaa 
ccattgcactccagcctgggtgacaagagcggaactccatctcaaaaaaaaaaaaaaaaaaaaaaggaaaggaaaagaaattaact 
50 gtaaaaagaaataccgaagttagccagtgtggtggtgtgtgcctgtagtcctagctactcaggaggcttaggtgggaggatcgttt 

gagcccaggagtttgaggctgcagtgagctgtgattgcaccactgcactctagcctgaacaacagagcaagaccctgtctcaaaaa 
aaaaaaaaaaaaggaacacttaactaaaactttttttaaagttcatccagccaggcgcggtggctcatgcctgtaatctcagcact 
ttgggaggctgaggcaggcggatcacctgagttcgggagtttgagaccagcctgaccaacatggagaacccttgtccctactaaaa 

ATACAAAATTAGCTGGGCGTGGTGGTGCATGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTCTTGAACCCAGGA 
55 GGCAGAGGTTGCAGTGAGCTGACTCCAGCCTGGGCGACTAGAGGGAAACTGCATCTCAAAAAAAAAAAAAAAAAAGGCCAGGCACG 

GCAGCT CACAC CTGTAATC CCAG CACTTTGG G AGGT CGAGGTG GGTGG AT CACCTGAGGT CAGGG GTT CAAG ACCAGCCTGG ATAA 

CATGGTGAATTCCCTTCTCTACTAAAAATACAAGAATTAGGTGGGCATTGTGGCACTTGCCTGCAGCCTGTAGTCTCAGCTACTTG 
GAAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCTGAGATAGCGCCACTGCACTCTAGCCTGGTGA 
CAGAGCAAGACTCCGTCTCAAAAAAAAAGAAGAAGAAGGGTAGGGCGTGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCC 
60 GAGGTGGGTAGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTTAAACCCCGTCTCTACTAAAAATACAAAACA 

AAACAAAAATTAGTTGAGTGTGGTGGCACGAGCCTGTAATCCCAGCTACTTGGAAGGCTGAGGCAGAAGAATGGCTTGAACCCAGG 
AGACAGAGGTTGCAGTGAGCCGAGATCGCACCACTGCACTCCAGTTGGGTGACAGAGCTGAGACTCTGTCTCAAAAAAAAAAAAAA 
AGAAGAAGAAGAAGAAAAAAAATTATGGGAGATCATTGTTTTGGGTTGAGCTGCTGCACTTTAGGCCCCAACAGATAAGACCAAAC 
CAAAATGTAGTTACTCATGCTAAATGT CACATAATCAAACTG AAACTTT AAGGAAGGAGATAGATCC CAAACAGACCAGTTTT T CC 
65 TGAAAACAGGAGATTCCAGTCAACCTGAGTCAGTGXAATATTGGTCCCCTTTGCTTTAACTCTCACAAAAAAGTCACCTGAAGGAA 

CCTCATGTTAACCAATCAGCTTTTTTCCTATTGTTCTGTTTCCTTGGCCAGTGAGAGATCTTGATTCTGTTTTGTAGAATGAAAGC 
TGTACCAATTCATGAATTGCAAATAAAAGCCAATTAGATCTATATCCAAAATTGTTGTCATTTTGTCTTTTGACACGGTGAAAGGT 
GAATAGGAGAAACTCCACCTTGGTTTGTATATAAAAATATTATCCAGGATGGTGGCTCACGCCTGTAATCCCAGCACTTCGGGAGG 
CCAAGGCGGGCAGATCACCTGAGGTCAGGAGTTCAAGACCAGCTTCGTCAACATAGCGAAACCCCGTCTCTACTAAAAATACAAAA 

70 attagccaggcttggtggctcgtgcctataatcacagctactagggaggctgatgcacaagaattgcttgaacccaggaggcaaag 

GTTGCACTGAGCCGAGAACACTCCACTGCACTCCACTGAGCCACTGCACTCCAGCCTGGGAGTGAGACTGCCTAAAAAAAAAAAAA 

atctagccacagccattattatcacactggatatttaccaaagcctgcactagggaaaaacacctgggtcacgggttcactgctgg 
ttggaggctgagccaagagcaaactaagtgtgctgatacccatgcccctgatttctagggagttctgtggccttcagggagtccca 
ggggagcaagattagagcacccagtccctgagtgccctgctatcagcggccttgacagaggcgatctctccttggtggctggaatc 
75 agcatccagggctctgtcaactattagagaaacattttattctttttgtaaaacaaaagttctcttttcttttctgattacaaaag 
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AAGTT ATTG CTGTGGAATCGCAAG AT AAT CC CC ATCCTCTGGTCTG T CTGTCCTTTGTTCCC ATG ACTG AACT CCAACTTTTG CAA 
AACACTTACTTTTATTTTATGTTTTATTCTAGAGACAGGCTCTTGCTCTGCTGCCCAGGCTGGAGTGCAGTGGTGTAATCTCGGCT 
CACTGAAGCTTTGACCTCCAGGGTCTCAAGTGATCCTCCCACCTCAGCCTCCTGAGTAGCTGGGACTACAGGCACACGTCACCACA 
CCCTAATTTTTGTATATACACACACACACACACATATATACGTATATATATGTGTGCGTATATGTGTGTGTGTGTATATATATATA 
5 TAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAGAGATGGGTAGGGGGTGGGTCTCACTATGTTGCCAAGGCTGGTCTTGAACT 

CCTGGGCTCAAGTGATCCTCCTGCCCTGGCCTTCCAAAGTGCTGGGATTACAGGTGTGAGCCACCATGACTGCCCTGCAAAAACAT 
TTAAATTATAAAATTAATGTTTCTTTGTCAGCACTTCATGGAATCAGTACTTCATGGAATTCTCATATCAGCTTTGTATCCTGTTC 
TCTTTTCTGGAAACTAGTTCGGAAAGTTTCATTTCTTTTTTTTTTTTAGATGGAGTCTTGCTCTGTTGCCCAGGATGGAGTGCAGT 
GGCGTGATCTCAGCTCACTGCAACCCCTGTCTCCCAGGTTCAAGCAATTCTCCTGCCTCAGCCTCCTGAGTATCTGGGATTACAGG 
10 TGTGTGCCACCATACCCAGCTAAATTTTGTATTTTTAGTAGAGACGGGGTTTTACCATGTTGGCCAGGCTGGTCTCGAACCCCTGA 

CCTCAGGTGATCTGCCTGCCTCAGCCTCCCAAAGTGGGATTACAGGCATGAGCCACCGCGCCTGGCCAGAAAGGTTCATTTCTTTA 

actgtttggggaaatatcatttattccctcgacaaatactttctgagtacctaccatatgccagggaatagtctaaaact 

HUMAN SEQUENCE - mRNA 

15 cagccttataagctgagggagtggagaggcccggggccaggaaagcagagacagacaaagcgttaggagaagaagagaggcaggga 

agacaagccaggcacgatggccaccttcccaccagcaaccagcgccccccagcagcccccaggcccggaggacgaggactccagcc 
tggatgaatctgacctctatagcctggcccattcctacctcggaggtggaggccggaaaggtcgcaccaagagagaagctgctgcc 
aacaccaaccgccccagccctggcgggcacgagaggaaactggtgaccaagctgcagaattcagagaggaagaagcgaggggcacg 
gcgctgagacagagctggagatgaggccagaccatggacactacacccagcaatagagacgggactgcggaggaaggaggacccag 
20 gacaggatccaggccggcttgccacaccccccacccctaggacttattcccgctgactgagtctctgaggggctaccaggaaagcg 

cctccaaccctagcaaaagtgcaagatggggagtgagaggctgggaatggaggggcagagccaggaagatcccccagaaaagaaag 
ctacagaagaaactggggctcctccagggtggcagcaacaataaatagacacgcacggcagccacagcttgggtgtgtgttcatcc 
ttgttaaaaaaaaaaaaaaaaaaaaaaaaaa 

25 HUMAN SEQUENCE - CODING 

ATGGCCACCTTCCCACCAGCAACCAGCGCCCCCCAGCAGCCCCCAGGCCCGGAGGACGAGGACTCCAGCCTGGATGAATCTGACCT 

CTATAGCCTGGCCCATTCCTACCTCGGAGGTGGAGGCCGGAAAGGTCGCACCAAGAGAGAAGCTGCTGCCAACACCAACCGCCCCA 

GCCCTGGCGGGCACGAGAGGAAACTGGTGACCAAGCTGCAGAATTCAGAGAGGAAGAAGCGAGGGGCACGGCGCTGA 
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Table 48 

MOUSE NOMENCLATURE 
ICSGNM Zfhxlb 

Celera mCG8151 

5 

human nomenclature 

HGNC ZFHX1B 

Celera hCG19701 

10 MOUSE SEQUENCE - GENOMIC 

CATAGCTTTGGCCAAACAGCATAGCTTTGGTCCTGAGGGTAGACTAAAGCAGTCCTAAACCTTTGTGTCTTTCCCAGCTTGCTGAA 
CAACCCAAAGTAGAAACAGAGCGCCTACTCAGAGTACTAGCAGTTTTAAAAGTTTAAACTCCACACAAGTTCTTTTACAAAAGAGT 
CC ACC CTTTT ATGTAC CTTTAAAAACATTT AGCCACTTTATT CCTTTGTG TCTTTGAAGAGGAAAAAAAATTAATAAAGTTGT AGG 
GTCCTTTTGAATTTAGAAAACGTTGGCAATGTGGGAAAGAAAGGCATTCAGCATTTCAAAGTTCTGGTGAGGAAGGAAAAAAAGAT 
15 TCTGAATAAAACAATTTTATGTGATTTTGCAGGTGGTTTGAGCTATCATTTTATATGTACGTTTGTACCACTGCTCATTGGAATGT 

TCATATAATACTGACCTAATTATGCATAGAAAAAGATAAGCCATTTACTTGATTCATTTCTTCTTTTTAAATCAAGAAAGGAACAA 
AAAGGCTCCTATTTTCTGAAAGAAATTGTTCGCTTTTATTGCAGAAAAGTAGCAGCTTGTGCAGAGCTAGAACTGTAACAATTTTA 
TATTCCAAAGGTTTTGTGTGTATTCGGTTAGTTACAGTAATTATACCCAATAACTGACAGCCAAAATCACGTAGGAGAAAGCAAAG 
GCTGTTTTCTCACACGGGCCCTGCTGCAGAACATCTGCTGAGAGATTTGCATATTAATTAACCCATATTAACTCTAATTATTCTGG 
2 0 GAAATTATCAAATAAATTGAATTTTCT AATTTTAACCTTT CTTTT ACTTGACG CGTGTCGAGGCTGAGAGGACGCACCAGGCCGTC 

TCACCTGGGCAATGAGCAAAGGCTCTTTTCTCCCCCTTTGCTCCTTTAGGCCTGGGGCAGCCTGGGGAGCCTTTGTGTGCCTTGTG 
CTTTTTTGGCTTCTGTGCTTGGTAGGGTCTCCGTGCATTTGTTGAGAGAGAGAACATGTGTGCCTGTGAGCACAGATGGTGGATTT 
ATACAGGGGTGAGGAAAGGTGCTACCTCAGAACACTTGAGCAAACCTTAAGTTGTTTTTGTGCGTTGTTTTGTTTTGGGTTTTTTT 
TTCTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTTCTTTCTTTCTTTCTTTTCCTCCCAGCCTGTTGT 
25 TTAGGCCTGAGCAAATAAATGGGAGTTTAATTCAATTAGAGCCTGGCTTTAGTCAGTGCCTCATGACAGAAATTATTCAATATTTT 

TCCCCTCACATTGTTTGGTTTACACATCAGTGACTCCCTTCCTTTTGTACTCTGTTTAGAGTGGCCATAATGTGTTGAGCTTTTGT 
GTCTGAGATGTCACTGTCCCTTTCACCGTTGTCTGGTTCTGTCAATTGTGAGGTGCAATGACGCTATTTTGCAAACAGGCCTCTGA 
GAAGGGTACTGCTATGTTAGCCGAGGTGGCTTCACAGTAAATTATTTTATTAGTCTCACAGACCTGAACCTAATCCTCTGGGTAGG 
GAGATGAAGTTTGGAAGTCATCCTTGGGTATTAGACGTAACATAAAACAGAGATTTCTAGGACAAATCCTGTAGGGGCGGCATGAG 
30 GAGCTCAACTCACTGGCATGATCTTGTTTTAGGTGTTTCTTTGGGGTAAGAGACAAGATTTACCAAGATTAAGATTCTCTGCATGT 

GATTAAGTTTGTAATGACCCATGGTTTTAAGCCATGGTGATCAGGCGAAAACTACTGATTTAATCTGTATGAGGAACAAAGTCTTC 
CACAACTGCTTTCTGTTGAGCCACACCTCTCCAAAGACAGATGACTCTGTATTCCCCCAATGATTTCACTGCCCCTACCCACCAAG 
ATTTATTAAGGTGATCCACACCCCTGGCTGCCTTACAGGGGATTATTTTCTTCTGGAAAAGCTGTCCTTCCTATTATTCCACAGCT 
GGGTTAGACACACCGCTGCAGCCTCACAGAACATTACTTAGACCCAAGAATTATTATTGACACCAGTACACTGCAGCAACCAAGAA 

^GA^^TTTGCTGGGAAAACATTTCTTTAATATGTTTTTACTTCACGTGAGGATATAGATTCAAGTTACTCTGTGTGTGTGT 
GTGTGTGTGTGTGTGTGTGTGTGATTAATTTGGTGGGATGAAATGGCTAAGTGTATATCAGTATCTGTATCTTAGAAAACTTCGCT 
ATCACAGATGAGGTTCACGGGTGGGGCAAATCTGTAACAATTGGAGAAAAATATTAATAGTTTTTCTAGTCTGTAATTTTTTTTTT 
TACAAAACATTCCAAAGTATCCTGAAAGTTACTGACCTTACACCTTTTATGGACTTTGAAAGTTGTGTAACCTTTTCAGGGGAAGG 
40 TGACAGACACAATATCTAATTACACAAGGACATACTTCCCATCTTGTGATACTTGCTTTATTCAAGGTTTTATTCCCAAGGCCTTA 

TGACTATAAAACTTAAAGCTAGACAAGGTCTGCCCTCATTTCTGATAAAAGAAAAACCCCAAAACAATTCTGATGGCCCAGAGCAT 
ATTATTTTCTACTTACAGGTCCTAAATAAATTACAGTTCTTTTCACATGCCTCAGGAATGGCAATGAACATTCTTTTCATGTTGCC 
TCTTATGACTTTGCTCGGGCCGGTTTACATATAGCAACTCATTGCATGATCATGAAGCCCAATAGTTAGAGAATCTTCTAAACTCC 
TTTTGCTCTTTGGACATGCTGTTGGTAGACATAAATTCATTTGGTATTAATAAGAGTAATAAGGCTCTGAAGAACTGATGACGAAT 
4 5 AGATACACAATGTATATAAAATGGATTTGTAGAGCAATTGTTTTGAGGTTTTCCAGAAACATGCTATCAGGACAGGCTCGCTGATA 

CAGGTACTTTGGGACACATTGTTTAGCCAGTGATGGGATTAGCTATGTGGTCTATCTTTGGACTGCAGATATAGACAGGGAGTGAA 
GCTGAAAAACATTCTGAAGGATGGAAATAAAAACTACAAAGACTTGCTGGATAAAAACAGAATGGAGCATGCTTGAACCAACAGTA 
CAATGACTACTTTCCTTTGGCAGGGGTTGAGCAAGGTGATCACAATCATTGAGTCATAGATATACAGGAAAACCAAACATATTTAC 
TTTAAAAAAGAAAAGAAAAGAAAAGAAACAGATGTCAAAGCTTTGGGAAATCATGGTTTTTCACTTAGAACACGGTGACCTGGGAA 

50 taaagtgtcttgtattaaaagataactgacttcactattacacattctttgactaatatctgttttatggagatggcaaagggagt 

cttgcttttgttcacatctgccatcaccttttaatgtttcctatgttaagcaagaagtttagaggggaaatcagatacctaagatg 
ccactaccatgtgcaagtttaatcagaacctctataactttatggaaattttctttttaacaatcagtatcatactaaaatttgga 
aacagtagtgattccagttggatgagaagctgccagtctccctaagatgctcctgtaacagggtggggggaccctcagaatgttcc 
cgcccacagaattgtggcaaggcagaaattcctctcttgtttcatttaatatgcatatttttacatagctaatctgaaatggaaac 
55 attttatctctacattcaaaactgcttttgttttatcagctgacattttacaactcattaatttataatgcaggtttaatgccttt 

gaatgttcctgggataaaaattaaagtgaccaagctagtttataaaggctcactatagtacgttggtaataattcttttataacag 
tgtgttgtacttaatagtgcattccatttggatgttttcagttggcatagtctctctctagtattaattcatattttcacatctgg 
gtgatagataaatctcctcctgtattaaaatttagaagtttaagttcatgcactttgatgacatatgctcaaatttggaagaaaat 
ctctgtttgaatctgtctttgccttgtaatgctcactagaccagattataaaatgagattgggccttgaatttgatcatgtgatct 
6 0 tggcccaccccaaagcagagagagttaacaaattaacaatgatgaaggaaagatgttcgtgatgaactttccccagaaaaaaaaca 

agagtcactgggaaggaaaaatccctgaaaataaaggagccacatcctgtcctgagtagcacatagtcagaaagcaagatgcttag 
gggtgggataggataacacctcaccagagttcagatggaaagtctaaggaagtcctaccacctctctacccagaaagaccaactaa 
ggaagcaagccagggacctctgcttacagctccacccaaattaaatgacctccaagctctaaaacaataaggaaagcaaatgactc 
aaaattccaaagtccttctttaaactcaaggctgtatcatcagtggggacattttaaaattgaggctgcatgtctgggtcacatgt 

6 5 cagtagcaaacaagagagcactcttgtctgactctgccttgaagctaccttttcaatgacaaccaaggcgtggcactacc cct aag 

TAGTGGTTGGTAG ATGG CTG CACCTC CTTAT AGCTTCTCCAC ATTG C AAG CAAAGGAAAACAC CAGGG AGGTAGT CTAT CTTTGTT 
ACAGCAGTGGTTCTAACAGTTGCATCACCCTGCATTTCCATATTAGTGTGTCATGCTTCACGAAATGCCATCACGTGCACAATTTT 
CTAGACTCCCGTGACAATCTCGGAAGCAGGGAACCCATTATCATTATTTTTACCCATTTGAACGAAGTTTCCTTGGGTGATAGACC 
AAGGCCACACAGCTGGTTACATGTTGGTGCTGGGACAAGAAGGCAAGTCGCAAGCTCGTAATTCTGTGAACTGCCTCTTTATTTCC 

7 0 ATTGTTTCCAAACTACTGCAGGAAACAAGGGTGTATTGTTAGATTCTGGTAATTGATCAAATTGGTAGGCTTCTATAACTCAAATT 

aaggggatccatgaaagtaacaatcatcaaaacaatttaaaattaagcatctccatcttactgcacaaaaatccccccaaaatccc 

AGGGATTTCCATTCTTTTACTTGTGTAGTTTAAATTTAGATTGCATTCTTTGCTGGAAAGTTGTATTATTATGCATTTTTTGAGTA 
GCTATrATTTTTGTGAAGATTTGCTTTCTTGCTGGGGCATTGCCACCAAATGATCATGTGGCCTTTGCCTGGTCATTTGGCCTCAG 
TCTGCCTGTGTTACCTTCTTTGTTACAAGTCACTAGCTGACCTTGGTGTCCCTCTAGCACAGTTTTGGGCITCTGTTTCTCTAGGT 
75 AACTTGACTGTAGACTTCGTAAAGTGATCAGTGCACCTCCTTGTATTTTCCTAGGTTTATTGTATTGTAGGTATTTAATAAATGTT 
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TGATGATGGCATTGAAGATCCTATTGGTACACTTAACTTGAGCGATTTATAGGAAATCACTGTTGACCGCCTTATTAACAATTAGC 
TGTCTATAATGTG CATATGT AATTTTCCTTTACATCAAT AAAACTTCTG CTCCTGC TGT AG ATG AAGT ACTGTCCCTT CTCATCAG 
TTCTTTCGAATGTTAATACATTAGCTACTGATACCTTATTTGTACCGTAACTGACAGAATAATGGAGAGAAAGAATCTAAGTAGGA 
GAAGGGGTTAGTTAGGTAACATTGTATAGGGCATCTTCAAAACAATAGTCCTGCTGTTTCAAATGTCAAGCTAATTATCAGCAATG 
5 TTTAAATGCTATAATAGGCCATTTTTGCAAATGTTGAAATTTTCCAGCAGGTATAGACATTATAAAAATGTCACATTTTGCTACTG 

TTCTTTTACATGTCACAGGAATACAAAACTCTGAAAATAAAAGTTATAGCTGTGAAAAATAAAGAGAAGCCATTACTTATTTTGCT 
TATGACTATAAAATTAATTGTCACGTTGATACAATTTAGAGTACTGTGrACTTGGGAGAAAGGAGAGAGAGGATTTAATAGAATCT 
GGCAAGGTGAAAATAATGCTTATT AT AGAT CAACT ATGCAACCTTTT AAATACAGGTTTTT AGT AATGCGTATTCAGATACATCTT 
TCCGAGACTGTTTGCTATAAAGCAAATTTAAGCATCATTTTATACCCTTTGGTAACCCCACATCACACATACAGTTCTAGAGCAAA 
10 TGAAACTTTAATATGATTCTACATAAAATAGTAAGCCATGCCAATAATTCACATGCACTTCATATGCAAATAGTTTTGTCTTATCC 

ATCAATTATCATGTAAACATGGTATCACATGGCAAACCTCCCTATAATACTGTACAGTACCTGTATATAATTATGAGCGAATTTTG 
CCAATGCGAC AGTT TCACAGAATTGTAATTAATTCCTCTGAAGATTACTGTGAGAGTTTTGGATACTGATGCTGTTTTTGGACATT 
TATTACTGCTCTTTAGTTGGCTTTTTGCTGTGCCTCAGAGACAGATGTAAAATTAGTGTCTATTTTGAGCCAGCAAACAGTACATC 
TTCCTTCTTGTTCATTGAATTGCAGAGAGGAATTCrTTGGACTCCCACTTCTTTGTGTCTTTTGAAGTAATTGTTTTGTGCTAGCA 
15 TGTAGCATCAAAACATGTAGAAAATTGTTTTGTTTATGCTCAGGGTGATATATATGACCCCATACAATAACCAACCAGACTTTTCT 

AAAGTCTATGGAAGGATCTACATGCTTAAGTTT'rTAAAATAGTTTGCAGTGTAAGTTCAACAAACAGGTACTCTTTAATATATTCT 
GCCCAGTGTCCTTCATTCAAAACCTGGACTAGTTATTTCAGTAAATGCCTTTAATCTAAGAAGACATAGGCAGGCAGATCTCTGTG 
AGTTCAAGATCAACCTTGTCTACATAGTAAACTCCAGGCCAGCCAAGGCTACATAGTGAAACTTTGTCTTTAAAAAGATGTATATG 
GTTAGAAAATATATTGTTAGTTATTATATAAAATTAAAGCTCTTATTTATAGATAAGGTTTAATAGAAGTGGGGCTAAGTCCACCA 
20 tatactagcctttctataggaaaaaaagtttcgttttattttgttttgttttgttttgttttgttttgttttgttttgttttgtat 

TTGATGAAAATTGTTCCCAAACTTTCTCTGAGAAAAAAAAATCTAACTTGAGGGAAAAATCTAAGAACTCAAAAGAGGGGATAAGA 

tggagagcctgggtgcaatcagtgactttaattgtaatcatcggtgcatcaatccaaaagaacagaaagaaagaatctcatttaaa 
ttctaaagtaagaactaagtttgctatgaattactttacctggattaaccaaaaaagaggaggggggtaacacaatggcttatggg 
catgactatcctactttgcccagccctggaaaagatggcgtactgcttctgtaagtggacttgacagcagttatttatttagttta 
25 aaagtatttactagtatttgtgagtggaaaccctaaaggttgtgcagctttgttggcctgtgaaggtgatggatgctgcgctcctg 

accctatatggtgagacatgacttcattgcttgtttagattgttctgatatttgggactccttaagggctgttcataaatcatctc 
tctctctctctctctctctctctctctctctctctctctctctgtgcagaaaatatttcaattgtagtgctgcaggaacactcaca 

CGTCACATGGGATATTGTAGCCCATGCAGAAAAGGArCTTAAAAGGCCTGGGGGGTTTTGCAGGATAAAGGCCTTTTAATGCCTGT 
CCAGCCTTAGATAATTTTATTCTC^*CCTTACTGGACCTTTCTTTATTCCTNNNNNNNNNNNNNNNNNN^rNNNNNNNNNNNNNNNNN 
3 0 NNNNNNNNNNtn^NNNNNNimNNNNNNNNNNNNNNNNNCACACTCTACCCCCACTCAGTGTTCAGAAAATTTGTAAAGAATCTTCTG 

ctcgttgctaagaaatggttaaatctcagtcaccagggggaaaaaagagcggcacattattgattgtcctaaggtatatgtgggcc 

ACACAG CTAG AGC AGAGACGTTGG AATAT CTCT CTTTTTGTAGATCTGAG AGCATTG CCCAGCCTGAACTTG CCTAAG C CCTTG TG 
GTCACACCTCTTGAAAAGGTTTTGTTTCCCCCGTCAATTGGTATTCAAACCAGGTCAGCAGATTCTGTTTGCCCGGCTCTACTGCC 
GTTTTCATTTTAATTTGCACCTGTTGTGCAGTTGTTCGGAAGGCAAGTGCAGACCCGCGGATTATACAAAGATCATATTATGAGCA 
35 GATATGCACGGTGTAATCTTTTTGTCCCCAGCCTCACATGACAAAAAAAAATCTCTCTCTTTTTGTTCCTTTTTTACTCCCTGGGA 

ACCTGTCAAAGCAAACAGATATGACTGACTAAAATTTGTAACTAGACATGTTTCCAGAATTCGCCAAAAGCATTATGAACCTGACA 

TGATAACTTAGCGCAGGATTGCTTTATTAGGCTCAGAGAAATCAAAATGAACCTGAAAATTGTTTGCGCTTTTTTTCCACTGCCTC 
CCCCCCTCCCCGTCTCTCTCTCCCTCTCTCTrrCTCTCTCCCTCTTGTTCCCATGATGTCATGGTTCTGACTTGTTTTTGTGTGTG 
40 TGTGTGTGTGTGTGTGTTTCTGGAGAGTTGGGTTAACAGTTCTTGGCAATCCTGTGTGTGCGTAACGGCTGGTGTGTTTCTCTAGC 

TGAGCTAATGCCCCGTGTTTATTACTCTAATCTTTCTTGTCTGGTGGTAAAGTGGACAATTTATGTACTAGCATGTAGGCCGAGAG 
CCTGTGAGGGCTGACTAATTCAGAAACAGCCACCTTCAATTGAGTTCACAGACCTTATTTACAGGCTGTCTATTTTAAGAAAAGCT 
ACTGAGCGTTGTAGGGACTGCAGGCTGCAGAAGCAGCCCGCCCGCTCTTGTGAATTATTTTAGCATTTGTGTTGGTCTTGCCCGTG 
TCACTTTGAAATCTTCTGTAATTATGACACTATGAAGACATCTCAATAGTAGTATTAATGGCCCAGAAGATATGGCTTTTCCTCAT 
45 TTT CTG CTTAAAAGATG AGG ACATAAATG ACCTTAGCTCATGACGG TTG AAATAG AAG AAAGACTG AGC ATTTCAG ACTGTACTGG 

TTTGTGTATGTGTCTGTGTATTGGGCAAATAGATGGAGAGAAAGAGAGAGAGAGAGAGACAGAGAGAGAGACAGAGAGAGAGAGAG 
AGAGAGAACTGTTTCTAGGAACAAAACTACAGTTAAATTACTGAAGTCATCTTGTATTTATAGTACAACCTTATATAGTAAACACG 
TCATGTCACTGAGCTAATAAAACTGTCAACTGTAGATCTATTTTATAAGTTTTTGTGAAGTGTGGAAAGTCCAAACTGCACTATGT 
CTTATTATGTGTGCAATATAAGCAGAATTTAAGCATGTGTACCTCTGTTGCCTTTAAAATTTTCCATCGTTTTCAGCAAAATATTG 
50 AAAATAAAAAGAGTACACAGCTATAATAGAAATAAGAATACAAATGCTATGCATTGGGGATATTGATCATGTTTTCCTGACATGGT 

TGAGTAATTCAGTTACGAAAATATTAATTATTTTCTATTCACCTGAATATGTGGGGGCACTGGTATTTTCAAAGCAGCATTTTGAA 
TGTGCCTGTGCATCTCTTCCCACAGTGGTGAACTATGACAACGTAGTGGACGCAGGCTCGGAGACAGATGAAGAGGACAAGCTTCA 
CATTGCTGAAGATGATAGCCTTGCAAACCCTCTGGACCAGGACACCAGCCCAGCTAGCATGCCCAACCATGAGTCCTCCCCACACA 
TGAGCCAAGGGCTGCTACCAAGAGAGGAAGAAGAGGAGGAGCTAAGGGAGAGTGTTGTGGAGCACAGCTGGCACAGTGGCGAGATT 
55 CTGCAAGCCTCTGTAGCCGGTCCAGGTAAGTGTCTGTCTGTCTGCCACTGTGTGGCCCCTTCCTGGGCCACCTGCATGTCACCTGT 

GCTTCCCAGCAGAACACCTGCAGCCACATCATTCAAATAGTTCTTTCCATCGCCCTTCTGGAGTAGAGAGCAGAGCTGTTGGCAGA 
TGATGAAGTGATAGCAATGTGGTCACATCACGCACAGTACTCGGATTTTAGGAAATGATTGTGTATTGGTTTCAACCCAAGTTGGA 
TATCAACTCTAGTGTAACAAACACAAAACATGAAGTACTTGTACATTTTCAATGTGAAACATTACAGAACGCAATCAAGATCTCTA 
CTCTCATGACAGAAAGTATAAAGAAATACAAAGGCTTCTCTCTCTCTCTCTCTCTCTCTCTCCCCCCCCTGTGTGTGTGTGTGTGC 
60 GCGCGTGCGGGCATGCACGTGTGTTTTGTGTGGGAATTGTGTTATTTCAAACCACATAAAACTGTCAGTTCGGTGTACTTCATGTC 

tgacaccttctattggaattccttttaattctattgtaattccatctaatcattctttttttgttaagtgtgaatgtgatttcaca 

GTTTTACCTGGTCAGGTAGCTTTCTTACTATTTAACAGTTAAGTACTCGATAATGATTCTTACTGTTTGATGGTCATCTTAAGGGA 

agttaaaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaacaaaaaaaacccaaccaaaca 

AACAAACAAAAAGACCGGTCCAGTGCCAACTGTGATAGAAGTAAAACAGATCAGTTTCAATCTGAAACTTCCGATGTCACTGCACA 
65 AATGGAAATGCCTGAGCCTGAAATTCCCCTGGAGTGGAAGACAGGGCATGCTAACGAAAATCCAAGGGCCTGCCTCGGAAGCTTAA 

GTGGCCTGTGAGAAGTTTTTTAAAAGTCCCCTCTAATTCAGACTTTGTGTCTCCTTCACCTCTATTCTATGACCTAATAAGAATTA 

ccgttatgtagcccaccttggttttgcgttgacaatataaataactactgtttttgtttgtgtgtgtgtttgtttgtttgtttgtt 
tgattgattaatgtgtgtagcgggccagacagagtttaactttacctctctgttattgtggtgttgcaggcgagcaaacactgtac 
agaagcagagcaattgtttgctgtgtgggaaggataataaaatcaggtctactggtaaagaaaattaagtgtgtgtgtgtgtgtgt 
70 gtgtgtgtgctcgcgagtgtgtatgtatgtgcgtgcgtgtgcgtgtgcgtgtgcgtgtgtgtgtgtaggggaagactaatggcagt 

TTGACTGTGGTGTATTTGTTTCTCATTTCCCTAATACACCGTGCCAAGTTTGGrATTCTTTCTGTTTCCAATTTTGCTTTCGGTGA 

AGGTTTCTGGAATCTCAGCAATCCCACACATAAACATTTATCGTTACATCCATTAAGACTTAAGGTTTTAGATTTTCAACTATGAG 

ggagaactcagccaaagatgcttgaaagataaatacgtttaattaggggcagaggatgatcattaaaggaagtctgactgctgcag 

AAGT CATTAAC AAT CT T AAAT G AAATTTTT ATTT TTATG AT AG C CATTT ACATGT AT AAT AAG AG CC AATG ATT CTTGGG AG CAG T 

75 gtgacagaaacagagtgtggcgagaactcatgtaagacatactatttaaatgagctggtgttagctattcatatttgttaatgaac 
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tagatatgcagggctataagaacaaatgttcggatgctttaaattttaatatccagaaatcaagggtaaggaccaattaccagaat 
TTTCACCCTTAAAGGAATAATTAATAACAATATAATAAATGTACAGCCTCAAACTTCTTTTTAAAAAGT rTAATTAAAAAAAGAAA 
GAAAGAGAGAGAGAAAGAAAGAGAGAGAGAAAGAAAGAGAGAGAGAAAGAGAGAGGGGGAAAGAAAGGAAGAAAGAAAGAAAGATA 
GAAAGAAAGAAAGAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGA 
5 AAGAAAGAAAGAAAGAAAGAAAGAAGTCGATAGTCGAGAAACAGCCAAAACAGCACTGTCAGGCTATAGTAGTTTGTGACTGTAGC • 

AGTTTTTTTGTGTGTTGGTCATGGATCATAATCTCAAGCATCTCAATGTACAATGATCCATACGAATCCCTTACACAGCCTGCTGT 

cacctggagttaatggagacagtgatgtaaatgctcttacctttatagtaaataaacaagcattctggagtccaaataatgaaata 

AAATGTAAATCCTAATCTCTTTAGGACAAGAAAGTGACCCAGCTATTACCTGTCTCGTTCTGATGATTAGTGATGATTTACTGTTC 

TCTTTTTTATTATTGTTCTAAAAGCGCTCTGATGTGGTGCCTAGATGTCTAATGAAAAGAAATTAGTCTTAAAAAGCTCCTCATTG 

10 tttatcctgacttgtagataacacatttttcttctgataaaatatttttcttatttattgttcaaaacacacactatagacaataa 

ctctaattctggtgtgttttatttaggagtgttttctccccggtgcctggctgtctgcagtcctacctcggcacatagctttcccc 

TGAGATAAGCTCCTCTCCTTTGCTCTTTCTCCCCTCGCTCTGTAGTTTGTCTGCAGGATGCAGGTTTTTGCACTGAAGAGTGAGGC 
AGAGTTCTTACTGTGCCTTTCCGGTCCTAGCACAATCAAAGTTTTGTGTTTGGAGCTGTCCTTGACATTCTTTCGTCCCACAATGG 
GGTGGACACAGTGTGCTGGAAACCATGACATCATTATCATGGACACAGACTTAAATAAGTCACCTGCATCTCAGCCTCTTTCTGCT 
15 TATTCAAGGATTCTTCATCCTACAGAAGGAAGTGTTCTTTATTTTTACAAATGCACCCTTTAGCCCCAAGGGTGACTGGAAAGTGC 

AAACTTTTACAAGTGTTTGAAAAATAAATATACTATGTGGTTTTAGACACCGTAATGCTGAGTCAGAGGTGTCTTGAAAAAGGTTA 
AGCATGAGGAAGGCGGCCAGTGAGGCTTGCCAGGAATTGAGGGGAGGCATTCCTAAAGTGCTATCATTATGTCCTCTTGGATATGG 
ATTCACATGGACCCTAACACCTGAGAAGGCTCAGTGACTCATCTAACTAGAATGAGCTTAATATTCCAAAACAAAAATGGCCGGGC 
T c AGC AAGTCAGCTGGGG TAAAGAC ATTG CAGGTAAAAGTGGCAC CAACATC TCT AAACAGTGTGC AATCTTTGGG AAAAGCGG GT 
20 TATAGCTAGACAATGCACAAAGGGCCTACTATTCGGCTGTGCAAATGACATTTATGAATTTGGGAAACAGCCAACTATTGTAACTT 

CTCTTACCTTTTTATAAGAAAATGACTATGAGGAAGGATGTCCAGCAGAAATAGCCAATACTACCACCATTATTTAAAGAAGTAAA 
ATATAAATAAATAAAAATAGCTGTTAACCGTTTTCCCTTCGGTGACTCAGTGTTCTCTCAGATGGAAATCTTATGATTCTTGTGAC 
TCTTGGTTACCGGAAGTCATGTGAGAGAGAGGTGTGAGGGCGAGAGGCCCAGAGGCTATATTTATATCTAGTACTGAATGCAGACA 
T ACCTATTTTGTTTCTTTTGGGGAC CAAT AAAAATACCAAAAAG AG CTT C CCAAAACATTG ACTATT ACATTTG AC AAC ACACCGT 
25 TCCTGTGTATTGAACTTCCAAATGTTTCATGCAAAATATCCCTGTGAAAATATTCCTGGAATAAAGGAGGTGCCTAAGGTCAGGAG 

TTAATTTGAAGTGGGTGCACAGTCTAAATAAATATTATTAAAATTATGTGACTGTTTTGAAAATGGCATTACATTACTCTCTCTCT 
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATCTGATAGG 
aatgtgctctttcagctttgattctatatacagatagattcaattttgctataacgttttctagccactgtttttccaccaaccac 
AGCAGTGTATTATGTGATAAACAAAAAAATGATCAGGATACATCTGAGAAAGAGTTCGACTCACAGTTCCTGGTGTTCTAAGTAAA 
30 AGGATTACAGTACAGAAATCCTCGCCTCGGATCATGGTCTGCTCTCATTAGTATTGTACTGTACAGCTACAGTTTCTGAGAGTCCA 

TGTTATGTTTGTTTATTTGAAATATTTTTAACTGGCAGGCTGCCTTGCTCTGCCTTCCCACATACTCTATAATATAGTACACAGAG 
AAAATTCCCATTTTTCTCCCTTATTTGAGAGTATTACCATTTTCAAAAATGGCCCTTAATCATTCATGAATTTCCACCTTCAACAT 
TACATATTTTCATCTTAATTAAAACATTGAGCTACTGTTTTCTCTCTATTTTTTCATCAGGAAATGAATATGATTGCCTGTGGAGG 
CATAAATGCTCAAAACAAAAAGCTATTTATAGAAATGGGGAGGTATGAGAAATAGACTTTAGAAATTTATGTAAAACAGTCAATGG 
35 TTATTTTTAATACATCTGAGATGTTAGTTTGTAAAATCTAAGTATTCCAAGTTATGATATGCAGAATTGGGATTTTCTTTTCTTTT 

TTTCTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTAGAACTTACTCTATAGACCAGGCTGGCCTCGAACTCAGAAA 
TCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTACACTACCACTGCCCAGCAGAATTGGGGGTTTTCTTAAAAGGATA 
CCAGCCTATACTAACTCCATCATAGCTATACCAAGCAGAAAGAACATGAAAGCAAAATGAGATATTCTGGCTTGCCATGAAGCACC 
CAGAGACAGCAGCTACTGTGTCTCTTCATAAGTTCAAATACTTCGTCACTTTTGACTCAATCTTATTGAAAAAAATAACATCTCCC 
4 0 CCCTGTTTGTCACTAGAACTGCCACCAGAAGAAAAGCCCTTCGTTTGCTTCAAATAAGCACCTCTGTTTTTCACAGCTTGCAGTAA 

CGCTTAAAGTAAATAAGTTCTTGTGCAGCCTGCACTGTTGAATTCATTCAGATGCCTGAACAAAGCTTTTGTTTAGAGTTTTACAA 
CAAGCCTCACTGTTTCCCTTCAAAGACTCCTCCTTGTTCCTATGTTTGGCATGCTTAGAATAGTAAGCCTTTCTGTAATTTTCAAA 
TGCTAAAGATAATTTTCCCCCACAGAAGAAATGAAGGAAGATTATGATGCAATGGGGCCAGAAGCCACGATCCAGACCACAATTAA 
CAATGGTACAGGTAAGTTACGTTCACATAGCAACATCATGTTTGTTCTGTGTCATGTGGTTTTCCTGAATCTGATAAAACACAGAC 
4 5 acatccatttgcacctccatgattaacaagaagttagacttcacaggtctagttttgtttcaattttgaatttgccatatctctta 

TTTTATTAAGCAACTTTGTCTTCCATTCTTATACCCTAACTCGCCTCTATAGCTCGGGAATTTTGAGTTTTATGAATGGACATTCT 
TACAGCATGATTTGTATGGCTTTCTAGTTTTAGCTTTTACTTTAAACATAATTTTTATATCATAATATAATATGCTGGCCTTAGCT 
ACTACTTGATATCTGTCATTGAGAATTCAAGTGATATGATGAAGTACAAATTGAAAAGTACCTTTCCCAAATCCACATTTCCATAA 
ATTCCTTAAAAAATTTTATCACTTAACTTCTCTCAGATTCTCTCTTCACTTTTAAATCTCTGCGTCTACTAGAGGTATCAAGTAAT 
50 ATTTCTCAGACAGACTTTTAAACAAGAATTAAATAAAACTGATGAATAACCACTCAGGACACAGTAGGCAGTGTTTTCCTTGGCTC 

TGCTGTGGCTGGTTAAGGGTGGCATTCCATGTTCGCCCCCAAACAGCATCTCTTCTCACAGCACAAGGTGACATAGATTCACTCTG 
TGTGTATCCTTTTCTGTATGGCACTACCTTCATGTTTCAAACAATCCTCCACACCATTGTAACACCATTACAAATGTTAGCACAGT 
CCCCAATACAAAGTCATTCCCTAAAATAAGACAAGAACAAAAATCACATAACTGTCTCCATTCAGCGTGCCAATGAAAAAAGTGTG 
CACTTTAAAATGGCTTCAGAAGTATATTTAATTAAGATGACATTCACATTTCCCTTAAGTCGATATGCATCATAATATACTGTTCA 
55 TGCTGTCTATAAATATGTTTATTAACTACTTAAGAGATATGGGTTCACTGTCTTGGGTATAAAGTAAGTGAAACAATTTTCTAAAA 

actcctgacttactcatttgagtaatgtcaaattgagtacaaaactaaaagtatacaaccatatgggcttagagaaactgtggact 
agagcactgataattctaatttctagatgcagcttcaacaatacctagattacaaccttaggcaaatcaattagtctcttgggaac 
tcagtttctatatctgtaaaatgcatatgttgagctagctgactgctcagaatgcttctagttttaatattctatgttgctgggat 
actgtttctataaaaatagaaacaaaagcgaaatgattttgtttaaaatataacaatgtaccctaaattaaggactctccaaaacc 
60 tcccagtttgtgagcttcaagatggcctcaggttcccttgaagaaaaatgtctcagcttcaagcaagcattcataaaagctgattc 

atttccttcctgatcactgacagtgtgataaagtgacaatttagcatccattgtatatacctgagtctaacatgaggttaacaaaa 
agtactcaggtccaggaggtttgcaaatcaattttgaacaccctttcaccaggctttaagatcccctgtctcctaatactcagtga 
ttcttagacttcatatgcatgcagtcaataaagaaatcaatacatagtcattgagtgttttcaatatagtccctgttgtgtgcatg 
tgacggagatgatggccaggaagactaagtcataattattatttaatttgggagagatgcccaatttacatgaaaagatgataaac 
65 agtaagtgaaaatatgtgataaatcaaatgggaggagtcataattatttgaattacagagattgacaagatcctgcagagtgggaa 

tctgtctaggttttatgaaggaagttgaatttgaactaagtacattttcagtagtctggaaggaagaagtggaatatataaggtaa 
agagaaaacatagtatctaagtagaagataatgggcaaaagatataaattaaagggaatttatgcgaaataaagttataaaccgaa 
gacaactgttagagaatataaagaaagcataagaagaaagaagttgggtcatgttgtaccaccatgatgtcttgggaaaatcaaac 
tatagccgtgtagtcataaagccatgaagtgatttttaaaaaaagtttgtcataggcggaagtggggaattttcaacaagacttag 
70 taggctggtctttaactcatagagatgcacttgccttatcttcaccaggactgggatcaaaggtgtgcggtcaggcctggccaacc 

cagcatttttacacaggttctggggatcaaactcaggtccctgcttgcatgataagcactttactgactgagccagatctgcagcc 
attgacgagacaattttgaaaacctttgatgtcctagaacatcccacatcaatttgaacatctctgcccattgttctgctgtagca 
tttgaggctcaagtaatgaaagcaagtttggaaggctcctagaaactacccgcatctacccagtgagtctcctcacctcatcttta 
actagcatccttaaattaattatagaagaggaaggtttaatattattcatatataataatgataaagctgtcaaatatttctttgt 
75 tatttcataactgattaccatcaggattcatttttttttcttcagcttggatagccatcaataaacaaacactcttttctttcagt 



1010 




WO 03/008583 



PCT/US01/51291 



ATT CATCTT AAG CAG ACAGAATTT AAACCG ATG CTTGAGGG AGGGCAAAC TTT AAAG AAATGGAATATTTAATATGTGCCCTT AAG 

aaacataaaattttatagggcaatggggaggtcaagtcataataacagaaagacaacatttgcaaataaataattgtttcttcatt 

AGCTCTGCAGGCCAGTCATCATTTATTGAGACCCTACTAAGTGTAGAAGTATTTTGTTCAGCTATGAGCACAGAGCAATCAGACAA 
GTAAAAGAAAAGGCACAGGGATGAGAAATATGTGCCAAATATTTAACACAACATTGACTGATATTTATTCATTGCTAACCAGTGTT 
5 ATAATTTTTACTGCTAGTAATGTACGTATGTGTTACATTGTTTCATTTCAAGTACAGCAAGCTACGTAGGTCCAAAGGCAAAGTGT 

ATACTGCAGAGTTTCTTGACAGAGAACCGGGATCATATGTTAGAGCTAGAGCCATAGACGGATGCCTGAAGATTTCCAGGCAAGTT 
CTTCAGGAGAACAGCTTCATGAGCATGCCTGTGTGCAAAGAGAATAATGGAAAGGCTGGACACACAAACGAGAGGAGGCTGAGGAG 
GCTCTTAAAAGAGCACGATGGCAACAGTGGTAGCAGTTGTTTTTGTCTCAGTAGTGTGATCTGAGAGAAAAAATGATACTTGAAAC 
GAATTAACCAAATTTAAGGTGTACCGGGGAACTCTCTCATATAGCTTATACTCTTGAAGTGGACAGGAAAAAAAAAAGAGCTTCAG 
10 TTACTAGCAAATAAGTAGGAGTATGGATGAAATCTCAAGTAGAAATGGAGAGTAATTGCTCTGGACAGCGTATACAGTCAGTCATC 

AAGAAAGAATATTCTGTTTTGAAAACATAGCCTGAGATTAAGCATATAAATATTTAAGTCTCTTTCCATATGTTTGGTACTGTATT 
AGACACATAGATAGGACAGGAATACCTCTTAGTGTGCTAAGGTAAGAGTGGAGTAAGAATGAAAAGACACATTTCAAGGTGAACTA 
AGGCAAGTGCCCAGAGCAGACGGGGGATCTGTCTGCGCCTGGTTATCAGTGAAGTGCCTGCTTAAGGAATGAGGAACTCAATGATG 
AGGATGGGGGATGAGAGCACGCATGTTCCTGGTTCTGGTTCCGACAGATTGAACTGCCTGGAGCTTAGGGAAGTACCAAGACTGAG 
15 GGGACAATTAGGCACCAACTACTTACTACCTGTTTGTTGGCTTGTTTGTTAGTTTGATTTTTTTGAGCAGGGTCTCAATATGTGGC 

TCTGGCTCTCCTGGAACTCACTGTGTAGAACGGACTGACCTTGAACTCACAGAGATCTGAGTACTTCTGCCTCCTGAGTGCTGGGA 
TTAAAGGTGTACACTAACTTGCCTGGAAGGACTACTACCTTTTAGCCAAGGGCAGCCTGGACAAAATTTAGTCCTAGGACATAAGT 
CATTTTACTTG ATCTATAT AGATAGTGCACTAAAACATG CTGCATAG AAAGATAACTTTAGACTTCGGAACATTATAGTTATAG CC 
AGGCATGGCAGAACACTTCTCTAACTCTAGCATTTGCGAGCCAAAGGATGGTGAGTCTGAGGCCAGCCTGTGCTACACAATGAGCA 
2 0 CAAGGTTCTGTCTGAAAGAAACAAACAAAATGCTTCAGAAACTTTATAGAGTGGAGACTCTGAGGGTAGATACTAAGTTTGTTTTT 

CT C CATAGTCCCCTCAACATGCGCAGTACTTTATGT AGTGCTGGTGGTTGATAAG CAGGTCATATCTTG AGTTAG AG AATG AATTA 
ATGATGAATGAGCTTGTAAAACAGGGAACAGTGATTTGGATCAGCAGTGTGAATTAAGAAGTAGTTTGACCCAGCCTTTTTGCTCT 
GTGTTTCAAGAAAGATGCAAGCAGGCAGGGCTCTGAGGGAGAAGCCTATGAGGGATGGGGGATTACCGAGGGCTGACACAATTTCA 
TTTAAT CCGAAGAAGTGGAGCTCGTGT AGG AGG ATGTCATT AAGCATG TGGGGGGG AAAACAAGTAGTTTGTG AAAT AAG AAAGCA 
25 AAACGAAGCGTGAATGAAGTTCCTTTTTGGTCTCTTACTCTATATTCAGTTTAAGACATATTTTCTTTACTATGCACTCAGACTAT 

TAAAATAATCGTTC AT AATAATGTATCTTTGCAAG ATG CTTCCAAG AGCT ATAATTTATTG AGT ACATTT AAAACTTGATTAAAAA 
TAAGAAATACTGAAATAGGGAAAATACAGTCCTTATATATTAAATAGAAAGGTTAAGCATCTCTAGGACAGAATCTGAAAAAATTC 
TTCTTTTACCCCATTATCCTGGTTTGGTTTCTGTTGCTATGATACGCAACACAACTAAAAGCAAGTTGGAGGAGAGATATTTGTTT 
GGCTTACAGGTCATAGTCCATCACTGAGAGAAGCCAAGGCAACCAAGGCAGGAGCTTGAAGCATAAACCAACAGAGGAATGTTGTT 
30 TGCCAGCTTGGTTTCAGGCTCATATTCAACTTGCTTTCTTAATACAGCCCAAGCTCTCTTGTCTGGGGATGGTGCTGCCCATGGTG 

GGCTGGGCCATCCTAACAGGAGTTAGTGATTTAGTAAATGCCCCACAAACATGCCCGCAGATCAACCTGATGAAGGCAATCAATCC 
TTCAACTGAGATTTCTTCTTCCCATGTGTGTCATGTTGACAACCAACCAAAGTTAGCCATGATGACATGCAGTTACTCAATCTGGA 
T AAC CAT AG AAACAG AAG AAAAAGG AAAG AGGG G CAGG G C AAG G AAAG AATG AAAAG AT AT AAG ATTT ATG CAAG T AG GG ACACTT 
TCAGCAAATAAGTAAATTTTAATTTACAAAATAAATCTACAGACATAAAGAGGAGTCATTTAATATCATATGCCACTAAAGCTGGC 
35 ATTTTAATTGGCTTTTTTAATACTAACTTTATAGTGTAATAATGTGGCAITTAGAATTATTCATGTCCTTGTGATCTTTTTCAGCA 

TCTAGGTCCTTTTCAAATGTTATTAAATCAAGCATGATAAACAGCAACTACAGAGATGGAGTCTCTCTCTTATGTTGAATCACTGT 
GATGTAGTTGAAAGAGCAATGGGCCAGGAGTCCAGAAACGTGATGTCTGGCTCCAGGTCTTCTAGAAACTTCTTTTGTAACTGTGT 
GAATCGTTAGCCTCACTACATCTTGGGGGCATCAGCTTCTTAAATGAGAAAATTAGGCTAGAAATTTTGGGCTTCCCAATTCTCAT 
CCTTTCTCCTCATGAAATTGCCTTGGGAAACACAATTTAAGAAAATAAAAACTGTCATGATACATGGGAATGGAAGTCCTGTAAGG 
4 0 GCCCTGCTCTCTTCTGCTCTCCCTACGCAGTGAACCTCGCCTTGTAATTGGTCCCTAAGCTGCCCTGTCTTTGGCTTTTCATTCTT 

GATCATTTTAAGAACTACAAACAAGGTACTCTACAAGTTTCATATCCCACCCCTCCCCGCTCCCAGCCCTACAATTCATCTCTTGA 
TGTCATTTCACAGAACGCAAACAGCAGAGTGTAACTGTAGGATGAATACTACAGAATCATATAAGGGATTTATACTCCCCCTAAAA 
TAACAGTTCAGTCCATAAAATAACAAGACCAGTGTTCTCATAGCAAATGAACCCTCAATAATAATCCAGACCAACAGTGGAAATCT 
CATCTGAGCCAACAACACAGTAGTTTGACTCCTCTGACTGGGTTAAGATAAGGCTTATTTTCTTTGTGGTTTAGCAGCCCCAACAT 
45 CCTCTTAGTTCTCCTACAATGGATCTTAATTAAAGGTTTGAAGTTTTCTTTTTAGCATTTTTTTTAAGGTTGGAGGCCATGCAAGT 

TTGAACATCAGGTATCTCCCAGCATAAGATGAGAGACTGTGACGTATTAGCAAACATACAGGAGTGGAGAATTCAGTTAGTACCCA 
AGTTCCCAAAAGGAGGACACACACTACTCTACTATCTTGCTACTTACTGTGAAGCAAGTCTCTAGTTTGACTCTGTCCTGTTTTTC 
AAGGCTGGGGAGATTTTGTCATTCAGCCATACAATTCATACAATTCAGCCATACATCTGTCATACAAATCATGAGTTTGGGGTGTG 
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTAAAGTAAATCTCCTATTTTAAAAAAAATC 
50 AATGACAAAAAAAAAAAAAGTTGAGAGGAGAAGGAGCGCTGGACAGGACGGACAGGAATTGTCAGGGATAACCCATCACAGGTGTG 

CACCTGGAAGAGTGCCTTCACTTCCTGGCTCATTAGTGCTGGGGTTTTATTAGCTTCATCTGCAATTAGGAGCAGCCATCTCTACT 
GCACAGCAAGAGTTCCCACAAGAAATAACGACCACTCCTAGCCTCTTCTTGCATGCCTCCTTCACTCATTTCAACAAATATTTAAT 
AAGCACTGTTCTCCTTGCGATGCCGCCTGTGGTTTCCAGGCATCTCCAAAATATTTTTTCTTAATCGCTGTGTGTGGTTCTCCCAC 
CAGAAATCTGTGTTATTTTGACTTTTTAATTGAAAAGAATACAGATGAAACTCTCTAGACTTACCTAGGGAATAGACAACAAATTG 
55 ATTATGGCAATTAATTCAAAGTATGGATTGTGGTTACTTTAAGGATACCCAAGGAGGTACATGTTAGTTCATTTCACAGGTGAGAA 

AATTACGAACCAAACCCAAAATAAGTGGTCCAAATGGGGAGTCCCAGGCTCTGAGTTTGATATTATCTTTCAATTATCCAGAACTA 
GATGTGTTCTAGACTTCCCAGTAAGTACTGGAGACACATGGCCCACACCTCTGACAGTTCATATATGTGGAAGAGAAAGATGAAAT 
GTGCTATGAACCATTCAAGGGTTCACATGTGCAGATGGTAGCCAGCAAGCAAAGCAGAAGAGTGCAAACTCAGACTTAAGTGCTCA 
GGAGGCAGCCCGATGTGAAGTGATCCCGTGAAATTACTCAGAACCAAGCTGTGTGCAGTATGAGACAGAAAAGAGAGTCCTACCAG 
60 TAGAGATTCTTAAGTCAGACAAGATTTTCTCTATGGCCTGTTAAAACACAGACTGCTGATTCTGTAGTGGGCCCTGAGAACTTGCA 

TTTCAAATAAGTTCCCAAGTATATTGACACCACCGATATGCAAACCAAACCTTGAAAACCAATGACTATCCAAGGCAAACACTGGC 
TGTTTTATGGCTTTCTATGAAAAGAAAGTATGAACTGCTGAGCAAAGTCACTGTCCTAAAGACAGCAATGCTAATTCCAGATAGTT 
AGATTACATGGTTAAGGGAAAGATGAACACATCTTGTTTAGCTAGGGAATTAAAAGTCAATACGCTGCATCATTTTGTACTGCCGC 
ACAGCAAAGTCATTCAAAGGTTACTGTAAGCCTCTGGGTCTTGATGTTCACAATCCTCTCATACAAAATCAAACTTTAAAATTAGA 
65 TGGCATCCTGGACTGGGCTACTTCCTGCTGTGGAGAGAAATATTTGATCTTGCAGACTGCTACAAATTCCCACCTCCCATTCATTT 

AGCATGAATCTCTCACTGGTATTTGAACATGCCCCCTCAGAAAAGGCCATATAAGAGCAGGGGTGGAGAGACCACCAAGATGTCTA 
ATTCTCTGCAAGAGAAGAAACTTCTCTGTTGCTCTTGACGACCCTTCTCTGGCCTGATACATGCCTCTGTACCAGTCGGAGGCTCT 
GAGAAGCTGCTGTGTGTCTGTGCCTTGAGAAAAAGATCATCCCCTTCCCCATTTTTGCCAATATATGTATGGTGATACTTAATTAT 
TAGCCAACTTTATACAGAGTAGTGAAAATTCATATACCTTTGCATAAGCTTCTTTAAACTAAAAAAAATCAATGTAAAATTAAATA 
7 0 XTGCTCTGTCTTCTTTTCATCAACTAGTATTAAAGGTGTTGTTTTTTCCCAAGGGTGAAGACGGTTATGCTTGACACGTGACTACT 

GCTTCTCTTCCCTTTGCCTTGACATAGCAATGTGAATAAAAGCTAGATTTTTTTCCAAAAGACTTACTTATTTATGTTAATGTTTG 
CCAAAGTGGCTTAGTAATAATATTAAAATATATCTCTTCAGTTTTTAATGAAAATTGAAAACATGCCAGATTTTAAATTAGTGGTA 
ACAGAGAAGCTGCTTTCTTGTTCTAAATACAGAAAATAAATGGCAAAAGGAAACAAGAAAAAAAGAAAAAAGAATCAGCTTCGGGG 
TCACATTATAAACTCGACGGCCTGTAAAGTATAAGTAAAAATCACTTTTAGTGGTGTTATTGAGAACATGTTCTAAGCAACTCAAT 
75 TATGGGAACTGACTGATTCCTGAGCCAGTCAGTGGTCCTTTTCTGCTGACCCTGCTTGTTTTTAGGACAATTACTTTAAAAGTCAG 
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TTTAGACTAACATTCGTTATCTACCTTAAAAAAAAAAAAGTCAATATTTTCCCAAGACAGTCTTAAAGGTATTTATGAAAGTATCA 
TTAATAAGCACGACTAGTAAGACTGACTAACATATTTAAAAGAAAAGAGAGCCTTTGATGACTTGAAGGGATCTAGAAATTTATCT 
ACCAATATTAAAACACATATAGCCATGAGGAAACATTTTTAATTAACATTCTCTTTTTGGATGGAGAAAAGTTTAACTAACCTCAG 
GGAAGGTTGAGATATTTGCACGACGTTAGGGTAAATTTTAGGAGTAAATGCAAAATCCCCGGAGAAGATATGGGAAGAAATTACTT 
5 GAGGTTTCTTGTGAATTTTTTGTTATGGTTTGATGATAAATACCATGCAAATATCCTCTGTCAGTGTGTrTTGGCAGTCCTTCCAA 

GGCAGCCAGGGAGTGAAGAGGATTATAGAAGGAACAAAAATGAGGTTGATTTTATACTAGAAAAACACAGCGGGGAATTCTGTAAC 
TTCTTAGCAAGCTCTCCACCTCAGTCCTGTGTCCACTACACTGTACTATAAAATCTTTGGGAAAACAAATATACAAACTTCCAAAT 
ACAATCAAAATTTCATCCTTGCCAACAGAGGTAACCAAAATGCACCCTTATCCCTTGCTCCAGTACTACAAGCAAGAAGGGTTTTG 
GTTTTCAGAGACTGGAACATGGCGCAGTTGAGAGTAGAAAAGGAAGTTTCTGGGGCGTCATATATAAGGAGAGGTGAGAGTACAGT 
10 CACTAGAAGATGTAGCCCAGCCTCAGAACACACAGCTGGATGTGTGGCTGGGGACCATCTTGTCTACCTTCCCCAGCTTCCCCCCA 

AACCCTCCACTCCTAAATGGAAAATATCAGTCCCTTCACTCTGCATCTTACTGCTGTAGTCACCTGGCAGTGGGGGAACCCTGAGC 
CCGGATGCTCATTTTGGAACTAAGTCCTAAAATCATAGGGAAGGGATCCATGGGCTTGCATTGTCTCTTGGCCTGTCCTGGACAAA 
TTAATGATTAGGCTTGTTTCAAGTGCAGGTATGCAACTGGGAAAATGGGAGGGGGATCACACTGGACATAGCACTTACTTGGGTAC 
TGTAATGCTTGGTAGTGTGGACATGAAGAGCTAGATCTAGGCAAAGGAAAATTCTAAAAAAAAAAAAAAAAAAAAACAAAGAGAAA 
15 CTTACATTGCTTTTCATGGTGGATATGATGGCTCATTTAAGTTTGTATGTTAGCTCACTCTAAGTGGCTGTGCATAGATGATCGAT 

AGCAGATCCGCGCCCACATGAATGATGGAAAGCCCTAATGAAGCCAATAGACTTAAATGATTAAATGACATTTCCTCATGAAGCCC 
CTTTTGGATACTCACTGAAGCCATGTCTAACTTGTGTAAGCATTTATGAATACCATGAACCACTCTGTCGCGTTGTCTTATTACCT 
GAACTGACAATTGAACAAAACTCTAAATCCCTCGCTTAACCATCAGATAACCTTGTTTTGTTTTGATGGAAACATAGTGTTAAAGG 
CACATTATTTTCCACATCCACCTCCTCAATGTTTCTTCCAAAACTACTCATTCCACGGCAATATACTCAGTGTTCAGGATCCACAG 
20 GTGACCACAGATGATCCTTAAACAGAACATGTGACTTGAAGCCCTTTCGCCCTCCCCTCACTTCAGTTCACACAGAAATCTAGCAT 

GGCGAAGTCTGATCTAGTAATCAAATTCCCTTGCCAAACACCAGAAGTGTATCTAGATGTAGTTTAGTTTGCCTATCCAGAAAAAT 
CAGAATTTTTCTCCCTTTTAAGCCCAAAGACTATTAATGCAAATCCAATTGAATTTGCATTTGATTACATTTCTGATGGAAACATT 
CATATGCAAATGAAAATTCATGCAAAGATAGCCAGATAATTCAAATAGTTGCTGAAATATCAAGATAAAATTAGGATATTAAATGT 
ACAT CCAT CCACTTTT ACTGGGTT ACACT AAGGTC AT CAAGTGGG ACAATATT CTG AAAAG C CT CG AAT AAATTTTTTAGAAT ATT 

25 CTAATAGGTATGTGTTCAGAAGGGAGCTGTAACATTACTTTCAGTTGTCATAGCACAAAAAAAGATGTCAGCCACTGTTAAAGTTA 

GTCATATTGTTTTAAAACATTCACTTTAGCTGGGTGGTATTGGTACACACCTTTAATCCCAGCACTCTGGAGCCAGAGTTAGGCGG 
ACCTCTGAGTTCAAGGCCAGCCCAGTCTATAGAGTGAGTTCCAGGCCAGCCAGGACTACACAGAGAAACCCTCTTACAAAAATGAA 
AAACCAAAACTAAATAAAACCATTTATTTTACATTTTGTTCCTTGCCTTCTCCTATCATTAAAAGCATAATAATAATAATAATATT 
TGGTAAGACTATTTTAATGAGCCCCAAAACGGGCAAATAGTTTCTGTAAGCTGGTAGTTCCCACACACTCCCTAAGGAGTCAATGG 
30 AGCAATGGAGCAAGTTCAGTGATGTTATCATTATCCTTTGAAAGCTCCTATGGCCTTGTGAACCGAGCAGCTGAGTCATGATCCTA 

ACTGATGGCTAGTAAATCCAACTAAGAACAGATATAAGCGAAAGTTCAAGGTAAAAATGTATTCATCTAGTACCTTACATTCCAAA 

CTCTTTCT AAAAGGAAACCTTGG AAT TAGAC AG CTATCCTTGTT AAACTT AGCAG AAG GTGG AGAGAG CAAAGG AAAAGACTTG AG 
GTTAC AACATGCAGAATTGTTAC CACCT AGTTTGGTGGTCCATG AAATATAAAG AAAATT CT CCTG ATTGTT CTTCTG i xT GAT CT 
AATGTTTGTACATGATTTCAACTCTTTAGAATTCTAGTTTTCTCTGCGTTGGCAAATATCACTAGCCATTTATCAGACTGAAAGCT 
35 ACAGATACAGAAGACACTTCAGCATGCCACTCGGGCAAGCTGGATCTTTCCCCAAGTCTTAAGAGATTTTACTTTGTAAATCTCTC 

TCAATTCCAGCAACTTTTTTCCGTCTCTACCACCGCTTCCTTAATCTTTGTCTCTTCAGGGATTTTGGAGATGAACATGTCCCCAG 
TCCCAATCCCACTGTACCCTCAGCCAACTCTGAGCAGAACCTACCCTTCCTTTTCTTCTGTCCCTGTCATACTATAGTCAGAGTCA 
TCATTAAAAAGTACAAGTGTTTTCATTCTGTAAAAGTGTCATTTTTGCTTAATATCCTTTGCTAGCTGCTGCTTCTTCTTCTTCTT 
CTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCT 
40 TCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCNNNNNNNNNNNNNNNNNNNNTCCTCCTCCTCCTCCTCCTCCTCCTC 

CTCCTTCTCCTCCTTCTCCTCCTTCTTTTTCTTCCTCCTCTTCCTCCTCTCTCTCCTCTTCCCCCTTCTTCTTGGTCCTAAAATAA 
AAATGAAAGACCTTAGGAGGGAAATTTCCCCTCCATGTTCCCACTTCTGCGATCTGTTCCCCAACATCCTATATATTTTTTTCTTT 
CACTCTGCACTCCAAGTTAGATACCAAGATGTCCCTGTTCCTAGTCACCTGTGTACACACTGCTGCTCCTGCTTTGAGAGTACGTT 
AATTCCAAGTTTTCCTCATTAAAGTTTTCCTAATCTTTAGAGCTCATTTGATTCCTGTGTTACCTTTGTTTATGCCACAGTAGAGC 
45 ACCACCACCATAATACCCAGTCAAATCGGAAGCAATCAGTTTATTTTTGAGATTCTGTCATTTGAATTACTCTTTTCTTTCTTTCT 

TTCTTTCTTTCTTTCTTTCTTCCTTTCTTTCTTTCTTTCTTTCTCTCTCTCTCTTTCTCTCTTTCTTTCTTTCTCTCTCTCTTTCT 
TTCTTTCTTTCTTTCTTTCTTTCTTCCCCTATCTTCCCCTCTCTCTCTTTCTCTCTTTCTTTCTTTCTTCCTTCCTTTCTTTCTTT 
CTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCCCTATCTTCCCCTCTCTCTCTCTCCCTCTCTCTCTCTCTCT 
CT CTCTCTCTCT CT CTCTCTC T CT CTCTCTG GTGGTTTCCTGAAGGATAAGGTT AG CG TTGGTCTTCACTT AGGAAAAT AAG ACTT 
50 GCTGTTTAGGCTTTCAATCATCACATGTTAAACAAGTGGGAGCTTCGATTTTTTTTCTAATCTTCTTATCTAAAATCCACAAGTTT 

ATAATAGTGTGAACCAAAGGAAAAATGGGGAAGAAAAAGAAAATTCACTAACTTGCTTGAACATTATCACATCATAAACTT GCCA A 
GG AT ATTTCTTAT AG GAAACCCTG CATGCTTCTTGTAG C AAAG AAAATATGGTAAAG ATCT AGTGGC ATCAG AGGGCACTG CTTTC 
AAGCCACAGTAGCGTGAGTCGGCCAGGCACTGTGCAAGGCCCTTTCCCCAGCACCCATAAAGAGGAACTAACAGTTACTCTTTCAG 
TCCTACATTATGTATAATCTTTTATTTGGGATATGTAAGCCATAACAAATTTCAGAGATGTATCTAGAGATTTTAAGTACATCATG 
55 TCTTGTGACACAGATTGTTGGAATTGGTCCACGACAATTATTTCATAAAAATAATCGCAACTTAAGAAGCTAACATCATATAGAAA 

TCATGCTGCTGTTTTATCAGTGGGGCTCCATTACTTTATATTTTATTTTTTATCAGTTATGAGCTTAGTTTTATTTTAACTATACA 
ATTCTGAGCAAGGATCAACATTGCAGTGAGAGAAAGAGAGAGAATGTGAGTTGTTAGCCAAGTCACACTTGTGCTTGTAGAGATAG 
GTGTCTCTCCCTCCATTCACATCTGTCTCAGACTCTGCAGACTTTACTCTCTTAGAAAAACATAGCAAAAGCTTTTATTTAGCAGC 
AGATGCATCGGTAGAGAGGGAGGTGAAGTTTAGTCTGGCTTCTCAAGAAAATTAAATTTCCTmTTTGTGTGTTTCAGAACATTG 
60 TATTCAAGGGCTTGTGGAAGGGCTGGAGAGGCCTACACTATCTACTCCTCAGAGGAGATGGTCAAGGTTTCCCTGTCACTAAAAGC 

TAAATGCACTTTTCTTAAGACAAAAAAGAAGTTTAATATAGACCATTAAAGTATCTGCAATGTTATGTTAGGCCATGTTTAGGAAA 
TTTTTTTTAATTCGATTTTAACATTTTTTAACAAATACAATTTAAATTTTCTTTCATTTGTACATGAATTATACAGACGGACATTT 
TAAAAACCAAATTTGCCTACTTAAAAAAAGTAAGCTCTTTTACCTGTATTGTAAAAACAAGCATTTAATCAGTGTTTGGTCATCTT 
CTCTTCTGACTAATGAGCTACTTTAAGTCTTACTAGTAACAAGCCAACCTTTGCTACCAACAATGATCTAGCAGACTTGGT CACCT 
65 AGGAAGAAGACCCTGAAAAGACCTTTCTCTCTTGCTTATGATTTCAGTTAAGAATGCAAATTGCACATCAGACTTTGAGGAATACT 

TTGCCAAAAGAAAACTGGAGGAAAGAGATGGCCACGCAGTGAGCATCGAAGAGTACCTTCAGCGAAGCGACACGGCCATTATTTAC 

ccagaagcccctgaggagctgtctcgccttggcacgccagaggccaacgggcaagaagaaaatggtaaggctgtaattcattttta 
gccgcgatactgacctctgcagctgttagaattacaaatgcactacatgcctgggtgtttaccttaaaatttgaagaacagctgca 
gaggcatggaatttcatgagcaaagattagaactgtaattttagggtattgtgaaatttttttttgtcagcaaatttgtgtcattt 
70 gtacatccaatacagaataagaacaattacagcccatttctaagagataaaaatatctaaatgtattccaatctttcagagatatt 

ttacttttgaggaaaaaaaaaagtttaagatcaccgaccctcaccttttgttctctgacacctgaaaaaaaaaatctccttccctc 
ctgtgaattcctgagttacatgtgagtctagggttcagggggactgtcagtcacccaaagggaatttcttcatttatcagctgttt 

aaattccc c ctc c ccac aaataag ct caagt aattaattaattttcg agcgcagtgtgagc tg attcg gacaagcctgccctg ggt 

GTTCAAGGGGTCTGGTTGTGAGG AGG C CGGGGCG CAATGATGGCGCTGTG CAGG AGCAG ATTG CAGCGATTC CTGTCAT AGCAG C C 
75 CGGGCAGCCAGCCCATTAGCTGCCATTGATTTACTGACCTTTTGGCCCGCTCCTCTCCCCTCGCCTCTCGGCTACAGACCTGCCAC 
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CTGG AACTCCAG ATGCTTTTGCCC AACTG CTG ACCTGC CCCT ACTG CG ACCG CGGCT ACAAGCGCTTG ACATCG CTG AAGG AGCAC 
AT CAAG TACCGCCACG AG AAG AATGAAGAGAACTTTTC CTGC CCTCTTTGTAG CTAC ACGTTCG CCTACCG CAC CCAGCTCGAG AG 
GCAT ATGGTG ACG CACAAG CCAGGGACAG ATCAGGTGGGGGTTGGTTCT AAGTG ATTTCTTT CT AT AAT AAC CC CTT AGAG AAACG 

atattgctttgattggcaatcattattaatttttcatggcattttgaagatgcagatcttttaatggtaatagctttaattgaggt 

5 CTAAATGATTTTTTGATGGTCTCTTCTAATATGATTTAATAGTCTTATGTTCACGATCGAATGAGTGTGTTAATTTCTAATTTAGA 

aattttatttgcactttaacttgactttagtttcatttttatgttccacaaaaagtgaatgaaattgtagcattttaattatacat 

TATTAAACAT CT CAG CAATTTTAATTCCATTTTT CAC CTAGTTTTG CTTAGGCATTTTTTTTTATAT AGGACCT AAT ACATAG CAA 

aagaagtgcatatttctctcatttgtcacgaaacacttttaaattacttagaatactttacaagcttactaatttatgaaatatgt 
ttttaaggagatagaaaggccatataagttatatgcatatacacataataaattggaaaagtgataaatgataaaaaacattggtt 
1 0 ataattaaaatgactccatctcaatatacatgcttgtagttaaatgccaaaattgttctgcctcttttagcctacttgttttaaaa 

ataagaactctggcttggaaaggtaggaatagggtcttaaatccttgaaatgactgagtagggctaattcacagcatctcttaaat 
gtttcagcaaaactgctctttctatcctcctgggagaattgactgtgcaaattgatattatgatgtgttgggtggtcacagtaatg 
gtgtttcataagtcacaataactggtcctacagatacagaattgcccctaaatgaactttgatattatatatttttgagatggtta 
aatatgacattctctataaaactccgatttgtcctcataggccttattgtctttgaataaggaaaagaagacacaaactcaattaa 
15 gcaagaatggcaatactgtgttacaaatttttactatttaaggcactatatcacattatcacaccatttgtttctgattggacttg 

tgagttgaatgttttccaaagatcagctataagtaatacgcttgtgcagttacacttttgtaacagtttatcttctcatgcttcta 
tgcacaaaaaaactctaggaaaaaaaaaaagcctagatatttatctagtataactgctttaaatttcacatgcagaagtgtgattg 
tgttggcgcattatgaatggtagctttggtgttgaaaagtcccctcatttgctcatggcatttacaattagtaaattaaaatgatt 
gtatcatattaacagtggcacaactaaagtttatagtagtcctctgagggctgtgggggagacaaagcagctgttgctgtttgttt 
20 atgcaactcggcaacatatgagcactggtccctcaatggcgctcggcgggttgggctccgcttgatctttgaaggttgctgctgtt 

tgaacaaacctccctgtgtcccatgtaacaccatctgtctcactaggaatgtgggaagattcagcacaccctagcagttgtcacac 
cgtttctgggctgtctttttgcaaaaggcttttgtgtcattgctgcagaaaaaggctggcctcctaccttgagcatccagagtgga 
tgactgttgggttgttgtttttttttttcccccttagaatttcaagtcacactgcgtttcccccttgttcaaaaaggtcagcggtg 

25 atgaaatgtcattgaagtctttcctactgacttgtgataaagctgttcaagcagacataacccaagatgttgtctcttatttgata 

atgaatcaaatctgataggcagcacctaagaaaaacacagttaacatgggccagtagcacagtgaatgggatatttaaacaggcat 

ACC AAATAT TTAT AGTCAAAGGG TTTTTTTTTTT TTTTTGATTT TGTCTTTT ATTTGGGGGTGGGGAG AGGT CT CCATTTCTTTAA 

atttcagtttgatttagtttacacttttacctggaaacagaaaacttcacaaaaatttgttttaagtgtgggttaaaagaaaagaa 

CAATTTTAT AATTTTCAGGAAAGTATTTTTTTCC TCCTC AAG CCAG CCGTGTTTTG AAAGGAAG CCTTT AGGGTTCAGATTCTG CA 
3 0 CTAAACCAAAAGGAGCCATGAGCATCTCTACAATCATACTTTCTCATCTCAAGGGTCAAAGAAATGCTGTAGAAAAAAGATGTCAG 

GCGTAATTGTGAAGCAAGGGTCCGACGTGCACGGGAAGCACTTTCTTAAAAGAGAAAAATTCCCATTTTATTACCAGCATTACCAC 
TTTTATTGCAACTCTGAAAGTCTGACCAGATAAATAAGCATGAACTCAGACCTCTCAGCCTGTCTAAAAAAGAGGTCTTGGGAAAG 
ATTCCTAAGCAAGCTCCTTTGTGCCTCCTGAACAAAGATGACGGCCATTTTTCTCCTTTTACAGCACCAAATGCTAACCCAAGGAG 
CAGGTAACCGCAAGTTCAAGTGCACGGAGTGTGGCAAGGCCTTCAAGTACAAGCACCACCTGAAAGAACACCTGAGAATTCACAGT 

3 5 GGTGAGTCACAGGGGGGTCGCTGCATTGCATTCTTTCCTACTAGAGAAGATTGTGGAGACCTTTTCAGTGTACACAGTCCCGGGTG 

GAGTGTTGTGGGCTTACCCCTTTATTTCATAAGCTCTAGGAGTCTTGGAGAGTCTTATGGTATCCTATAAATGCTTATCCTTCTTA 

CAATTCACAAGGGCTTTGATTTGTGTTTTCTGCTAAATCTAGAGACTTTTACAAAACCGTATAACTTTGACCTGGAGATATTTGGG 

ctgcaatttcagaaagatattcattttttttttgatacctaaacttacaagaaaaagtgggagaaaattggacaggaacttgcata 
tgctaaccatttcttgactcctgatagctatacatcataaacccacatcctaccgctgagatttctgctttatacatagtttgata 
40 gctctgccaagcattttattaccaaattggatgctattcaaagaactagttgaattggtagaatcaatggggtctccacagagttg 

attaaagccatggctacacttccctttaaatactgtgacatctttattgtgctattgaccacacattaatctgacactctgtttaa 
ataggaggctgctgatggcctgacaagatttgggattctaactgaaaaaggcgtagagagcctttaccttccacagcttacatctt 
gaattatgtccactgggggtagataaaatccagagatagttatggtcatataactctgacgtaagcatctagaatgtagagtccac 
ctacattcgacacctagattaatttcatttggtttcacagattcttatcttggcagacaactttgcatgttacctaaatgaagaaa 

4 5 tctaatgctaattttaattatcctttcaggtgaaaaaccttacgaatgcccaaactgcaagaaacgcttctctcattctgggtcct 

acagttcacatatcagcagcaagaaatgtattggtttaatatcagtaaatggccgaatgagaaacaatatcaagacgggttcttcc 
cctaattctgtttcttcttctcctactaactcagccattactcagttaaggaacaagttggaaaatggaaaaccacttagcatgtc 
tgagcagacaggcttacttaagattaaaacagaaccactagacttcaatgactataaagttcttatggcaacacatgggtttagtg 
gcagcagtccctttatgaacggtgggcttggagccaccagccctttaggtgtacacccatctgctcagagtccaatgcagcactta 
50 ggtgtagggatggaagcccctttacttggatttcccactatgaatagtaacttgagtgaggtacaaaaggttctacagattgtgga 

caatacggtttctaggcaaaagatggactgcaagacggaagacatttcaaagttgaaaggttatcacatgaaggatccatgttctc 
agccagaagaacaaggggtaacttctcccaatattccccctgtcggtcttccagtagtgagtcataacggtgccactaaaagtatt 
attgactataccttagagaaagtcaatgaagccaaagcttgcctccagagcttgaccaccgactcaaggagacagatcagtaacat 
aaagaaagagaagttgcgtactttgatagatttggtcactgatgataaaatgattgagaaccacagcatatccactccattttcat 
55 gccagttctgtaaagaaagcttcccgggccctattcccctgcatcagcatgaacgatacctgtgtaagagaatgaagagatcaagg 

cagnnnnnnnnnnnnnnnnnnnnatgaaaacatagtccccaacaaagctggagtttttgttgataataaagccctcctcttgtcat 
ctgtactttccgagaaaggactgacaagccccatcaacccatacaaggaccacatgtctgtactgaaagcatactatgctatgaac 
atggagcccaactctgatgaactgctgaaaatctccattgctgtgggccttcctcaggaatttgtgaaggaatggtttgagcaaag 
aaaagtctaccagtattcgaattccaggtcaccatcactggaaaggacctccaagccgttagctcccaacagtaaccccaccacaa 
60 aagactctttgttacccaggtctcctgtaaaacctatggactccatcacatcgccatctatagcagaactccacaacagtgttacg 

agttgtgatcctcctctcaggctaacaaaatcttcccatttcaccaatattaaagcagttgataaactggaccactcgaggagtaa 
tactccttctcctttaaatctttcctccacatcttctaaaaactcccacagtagctcgtacactccaaatagcttctcttccgagg 
agctgcaggctgagccgttggacctgtcattaccaaaacaaatgagagaacccaaaggtattatagccacaaagaacaaaacaaaa 
gctactagcataaacttagaccacaacagtgtttcttcatcgtctgagaattcagatgagcctctgaatttgacttttatcaagaa 
65 agagttttcaaattctaataacctggacaataaaagcaacaaccctgtgttcggcatgaacccatttagtgccaagcctttataca 

cccctcttccaccacagagcgcatttccccctgccactttcatgccaccagtccagaccagcatccccgggctacgaccataccca 
ggactggatcagatgagcttcctaccgcatatggcctatacctacccaacgggagcagctacctttgctgatatgcagcaaaggag 
gaaataccagaggaaacaaggatttcaggtaatgagatgagtcactttgctctgaggaaaggcacataggataacctagttgtgat 
tcccaggctgcccagtcctaaataaattgataaatgacctagaagatacaaaaggtgggggaaaaacactcagttggggtggggaa 
70 accaggaatatgagagctttgaagcaagctagctaagccagtggctgaaaggataagcttattaaaaactaaggcaagaagattgc 

tagtttaaggttaggcagcatagcaggatccggtctccaaaacaaacaaaacagaataaagaattctgagaattacgcatcgatgc 
tagtagttggtcagcttaccgacatgcttgaaactgaagtgtgtaacagccacactctcagaaaggagtgtacgacttgaaggaat 
tacatatttaaattttgatatctattttgttttataaagaagagttcattttgaagagaatttaaagaaatattttacatgttaca 
taggacttcttgcctaattttcaaatggtcaaagaatttgtaggtggtagaatctgaaagcaggcattgttttggcattattttgt 
75 ataatccctgtttgcaaaataggagccaaagtggcagtgcacggctgtaacagctgtccagtattccaatttacaacacatctgcc 
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CTCTTTGTAAATGCATTTAAGCCTATTTAATCTTCTCTAGTATTAATTAGTGCAAATATAGTGTAAGAAAACTAAACTGTGGGCTA 

gcaaatggaaatgtatgttaccatgcaagtttgcactcctttggaccaagacaaaaataaatatcaagaaatttaataatttactg 

atccacattcattattgctcaatgctgaaggctgttttaacatagatagaacattgataaaaagtgttattaatattctctatttc 

aaattagaaaattaaatataaaaatatagcttaaggcttttagttggtagacatacatttaaatagattgtataataataatattt 

5 TG TAG CTAAATATAAAATT CAATT AAAATG AAGCTTCTACAG CTAC CAATCATTTTTGAAGTAAAGTACACTGGAAAAT ATGGTAA 

tcctgatatttaatgttcactcttgggttttctctggtattaaaaaaaagtgaaagatttaagaaaactgttttcccatctatggc 
agagaaggtttatgttttgttgaaaagtgaaacttccatgttgtttaggaaaaaaaaatgagaagattttagttataagatagatt 
ggcatctagcatttttgaggatctctagttgtcagcctatgcttaattgtttgatgtaaacacaaagaggagagaccatgttcaac 
tatgtgattatatcacagggagacttgctggatggagcacaagactacatgtcaggcctagatgacatgacagactccgattcctg 
10 tctgtctcgaaagaagataaagaagacagaaagtggcatgtatgcatgtgacttatgtgacaagacattccagaaaagcagttccc 

TTCTG CGACATAAATACGAACACACAG GTATGAGCGACTTTG ACTAG CT AGCT AGAGCTCTCCGGCCTGCTG TAT ATTTCAT AATA 
TTTAATGAGTGCACTTGTGCGACAT AAG ATGT AG C ATATGCTGACACCTT CAACAAG AAAG AAGTAATACTTTTG CATAACT CAGT 

aggacttttgtgttgcctgtttattggatcattcatgtgtttatgagtgtgcttgtcttcttaactttcaagttatctgtaaaaca 

AATTTGCCTATCATGTCAAAGGAAAATTTAAAAGCCCAGGGTAATGAAATGGCATGACAAGAGCTCATTTTTGAAAGTATCTTCAA 
15 ATTCTTAAGCTGTGGTGAATATATATATGTGTAAAAATTATTATGATAAATCTGGTCCGTGATATACTAGTGGACTCATCCAAACA 

CTAAGTAAGCCATGCTTTGGGGTGACTTTCTTTGGTTTTCATAAATTGGCCACTTTTGAACCAGTTATAAATGTTATTTCCATAAA 
AGAAAGGCAAGAGACCAAATAAGCCAGTGAATCCTATAACTGAAAGACTAAAGTAATATATCCAGTTCATGTGTTATCTATTAATC 
ACCAACCCTGACAAGACAACAGCCCCAGGGCTCCCTGGGACTACAGGTGGTATGTTACGTTTCCTAAAAGTGTACCGTGTAAAGAT 
ACTTTCCACAACTCCGGATCAGATCTGCAGCTCTGTAGTAGGGTTTCCATCAACGTTTCCTTTCTCCTTCCCATCTTCTGCTCTAA 
2 0 ACAAAGAAACCTAGTCTTACCCTGTCCCTAATCCCTGTCCAAGTCTTCTCCATTAGAAATATGAATTTGTCTGTGGTGGGGAAAAG 

AAAGTATAGAGTCATATTCAAAATATTGTAAATGGGAGCAGGATGGACAAAGTGTAGGGAAACCTTTTATTTTAAACAAGGGCAAA 
AGTTAGCATTGATGCATGTGGTGTGGAAGAGAAGAGGAGGTGTTAGATCTTAACTCTCTGCAGATAGGGTACATCTTAAAGATACC 
TTGGGAAACTCGGGTACTCCAAATCTTCCCAGATCCTTCACTAGCCATGGGTTGGAGGTAGCACATGTGACCAGAATCAAGCTGAG 

cgctgggcgaaagtggcccatgctggaccgctagtgctgagagcactttgtgaagagaacccaggttgtaacagccttgctcctgg 

2 5 tccaaccagttcagctcctttccctccaaccataatatctgtggttattattttaaaaggccaattaatgttaaaacaccccaaat 

tggtttgcaaatctacacaatttttatacttaagctatatatttgaaacatcatttttttcctaccctgttcatttattatacttc 

ctttaatactgagtcttatttaagtatttacagagtaacaaatattttcatgcctaaatttactttaattttaatcaacctcaaat 

atattttgtatttcattattcagctacaataggcacatcactgaaggcatctttccctctctgattggtcttattatatgaccata 

tgcaaactctatcatttactacatggtgagtgtaaaacttttattttagtgagggctctcatacatagtgacatccagtcagcata 

30 TTTATCTCCTATAAATAAGCTAGTCCATAAACTTCATAGATGTCCAGCTAGTTGAGAGACCCAAAAGTTGACAAATGCAAATGTAT 

ATATATATTTATTTTTTTTAATAAAAGCACGTTATTTTAAAAGTAAAATATCTTGGTCCTTTAAGATGAGAGATCTGCTACCTAGA 
CACATTGCCTAGCAACAGGATGCGAGTCATTCAATGGCTTCTCTAAACTGGTGATTAGTTATCCTCCTGTTGGTGACCCAGCTTGT 
AGAGTTTCCAGTCTGTTAACTTTTTGGTCTCTTGACCAAACATCTCATGACATTAATATTGTCATTGTATTAGGTTCCATCCAAGC 
AAAAGTCTT CATG AAATGTGTCAGTATGATG TATATGT AAACTTAG CTTG CTTT CTT CTAACTGCGCT CCACAAGC CTTTTG CTT A 

3 5 tattaatatctaataatattttaaatgagttaatatgaatattctaagagagaactgtcttgactctaaagctgggcaatgaagtt 

GATCTGTCATTTGGTTATTATATGTTGATTATAAATGTGTCATTGATAAAGTATGTTTGTTATCTGTCTATAGAACTGTTTAAATT 
AAGAAGAAAATTAGTGTCTATTTATTCCTGGGAGTTTGTGCTCTTTTGCCGTAATCTACTTTAAATTTATTTTCTAGGCAGATACC 
AAAGTCATACTGCTTAATTCTCTTACCAATGGCTTATTGCTTGCTTGTTTGCTCGGTTTTGGTGGGGGGGAGGGAGATACCCTGGA 
TAGTACAGAGAAAGAAATACTTTGTAAATGTTAACTTCAATTGGAATAATTGTCATAAATAATGACTGAAATAAAAGATCTGAACC 
40 TCTTGGTAGGCACTGTCAAGGACTCATTTTTACTCCACTAAAATTTCAACCTGATATCGATTGGTTACTTTCTCTGTTGAGACACT 

GTGGTAGGTGCTTTCAAACCACCTTATTTTGAAAAGAAATAAAGATATTTCTACTTTGAAGTAGACAAAATCTAAATTTTAAATAA 
atttctggtcaatgttgttcctaagttatatggcaaaattaaaattagcccttattttaaattgaatttattaagtacttgttagt 
GAAAGTCCTCAAGATTACTAGACTATTTAGTATAAGAGTTGTGTGGAACTCTCAGTGACTCACTGAGTTGTCCTTTGCAGGGTATC 
ACAGTACTTTATCCTCCAAAGTTGTCTGTGATATATAATGTAGCCCTATTACAAGTACAGTGTCTATTACCCAATACATCCTTTGA 

4 5 AAGCTGGCTGCCTGTCCTTATAGGACCCACCTCCCATGCATTCTAAAAGATCTGGAAGTTTGTCTTGGAGAATAGATGTTTTCAGT 

CCAGATGCTGCTCTCATTCTACAATTTTGGAAAAATAAAACCTGTATTCATATATTCTCTCCACAAAGTGACCTAACTGGTTGACC 
ACCTTTGATCCTGAGCTGATAAGACAGCAGCATAAAAAAGATATCACGGGATAGTGTTGTTCATGCATCTTTTAACAACTAAAGAA 
AC AAG AAAATTTT CATGTCTAATTTTTCTCCATTCAGATTTACTTCTTG C ATGT ATG CCTACTCCCTGATGTATGCATrrTG CTTA 
gaatatagtagatggttgaacctgtattaatggacaagagttgagagatttaaccctaataggctgctcactacaaagtccttgta 
50 ctaaacactttataaatcctgtctccattattctatctatggcctgtcctcaggctaagtccccaaattactttcctttatctgca 

aagaccctgaacctagaagcagttgacatacccaagactgtacgtactccagcctgtcctaaaaatggatttcaatgtgagtccag 
agctcatcacccttattgagcaccattctgcccccatggaacaattgctatcaatgctgtacccttctccctgaaacatcatcatt 
ttaaatgtgcacttccaaacaaggaagaccaacactatactgtagcagcttgaacatttcctgaaaggttaaagaaagaataatac 
actcctaagttcttttcatatactcttgtgactcctattgttacctacccaaatgaaaaaaagtactgtgtatttccagattccta 
55 ccactctaccagaatattctgttgtccagtttccctcatagaaagcatcttttcccaaacttaaagactggttcttccatgcctta 

aattaaacttgttatcttcagcctattagctaacttgaagtaggttaatataattctgtctgcatttcccatttggtgagtaccca 
caatttatgtttgaattcttatcttacagataaaaagcaaaacaaagcaaaaacttcctactaaaatattgtgccttcccctatca 
ctcaccactaatttatatcggatgttccagtaaaatgacaaccatcaatgaaatagcagctcaaactgtctgcagcgttttctaag 
tagtggcaatgccctggaggcattcaataacattattaaagatatttgattactaattgggattgtatatcaccctataactgaaa 
6 0 acctgaagtgtccagaatgggttcctaatcttataacatgacacttagcaaatgaaaacggggttggcctctactaatgccggtgt 

tttaatttaatttgctgaaacaggagtttgtaggggaagtagaatcacctagcttcatgtacgatatgatgatacctcatgctccg 
cgccacacattgatttttaactctggcgcatcaggctgatctatctctctatttgtcagttctattttggaaataaagttttaagt 
atgacagctccaaaaggtgttgaaggcattccagtgctatttgtggcctggaatcaaccagatgtgtttaggcttggcagtggttt 
caagttccaaacactggttagaaactgcctggaatgggaaaggaagcgctaggttctctagctcaggagtattttaacacgcaaca 
65 agtggctggcatcccatggaaaactctagcggggagggggggggggggaaacaccatttgcagctagttcagatcctatgaaacac 

atctttctagtttgcatttcagatggtttcttccctaagttttactcttagaatccaatgactgatcagacactcttagcatcttc 
ttg cctccagtctgtt ctttcat aacg tag cagtttgctcctgtttgagactaggcccactttcaaag cagctag ctcatg atgg a 
ccatacaaaaccagtg atg ataccatt tctattgctct cactcaag ttc ttg ccttaaaacaaaacaaaacaaaacaaaacaag AC 
aaaacaaaacaaaacaaaacaccgtaaggatgagaagaattgtctggcggtaaaatgttgtaggccactaaaaatgtcttgtttcc 
70 caggacgtttttccgtttgagacagtgacaaagcctccattttgagttccccttcagcagccatctggttaaccaatcacattcgt 

tagtaatcggtagaaaaccagattatgagatgaaaatggaccttcctaaccgacttgggttagaccgaagtgtgtcgatctttcag 
acataagcagacatgctcatgcctgagtcgggacacgatgacagaattcttggaaagagacttcatgccaagccactaatcaccct 
gtcgtcttgttctttctcccaggaaagagaccacaccagtgtcagatttgtaagaaagcgttcaaacacaaacaccaccttatcga 
gcactcgaggctgcactcgggcgagaagccctatcagtgtgacaaatgtggcaagcgcttctcacactcgggctcctactcgcagc 
75 acatgaatcacaggtactcctactgcaagcgggaggcggaggagcgggaagcagccgagcgcgaggcgcgagagaaagggcacttg 
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GAACCCACCGAGCTGCTGATGAACCGGGCTTACCTGCAGAGCATCACCCCTCAGGCGTACTCTGACTCGGAGGAGAGGGAGAGCAT 
GCCGAGGGATGGCGAGAGCGAGAAGGAGCACGAGAAGGAGGGCGAGGAGGGTTATGGGAAGCTGCX3GAGAAGGGACGGCGACGAGG 
AGGAAGAGGAGGAAGAGGAAGAAAGTGAAAATAAAAGTATGGATACGGATCCCGAAACGATACGGGATGAGGAAGAGACTGGGGAT 
CACTCGATGGACGACAGTTCAGAGGATGGGAAAATGGAAACCAAATCAGACCACGAGGAAGACAATATGGAAGATGGCATGGAATA 
5 AACTACTGCATTTTAAGCTTCCTATTTTTTTTTTCCAGTAGTATTGTTACCTGCTTGAAAACACTGCTGTGTTAAGCTGTTCATGC 

ACGTGCCTGACGCTTCCAGGAAGCTGTAGAGAGGGACAGAAGGGGCAGTTCAGCCAAGACAGAGTTAGATGGAGTTGGATATTGTT 

taaaaaaaaaaaactgcattatgcaaaaattttgtacagtgttaaggcctaaaaactgtgtggttcagagactaattcctgtgttt 
aatagcatttatgctttaagcacaactagaaaattctaagaattgcactctacgtatgtatcactacaaacttaaaaaaaattatg 
tctaatttatattaatacattttaaaaggtgcccgcactaccatacatcagtattttattattattattattgttattcctgttta 
10 atttaatgtgcccgcactacagtgcatcagtattacgattcctcaacactttcctttcgctattcatgaatttcccattgttttac 

agcctaagtaaccacacacttttaggcctcaattttttattttttatttttttctgtgaaggaacttgaagtgatgcatgtgtgaa 
tttaagataccgaagtcttaaagtgacctggatgtgaaggaaaaagtaagatgagaagtaaagaaagcctttgtaaggtggtttta 

AAAGCCTTATGCAAACCTTTTAATCTGTGTCTCTGCAAGrGCCATCCTTGTACAGTGTTCAGAGGGTAACGAGGGTTACCTTTGCA 

CCAGCTTCAGTGTTAAGCTCACCGTGTTCTTTGAAGCACCCGTGTCAGTATTAGACGACTAGGCAGCAGTTCCTTAGTTTACATAT 

15 gtttgtgcaattattttctgtacttttttgttcattaattttgtcagtattacaccaaactttttttgcaacaaaaaaaaattttt 

TTTTGCATTCATTTAATTTTAGGTCAAATAACATTTTATTTATGTGGCTCATTTTATATTTCCTAATTTTATTTATTTCATACTGT 
AGTGTACAGTATTATAGTTCTTCAATATATAGATATATTTTAGTAAAAAAGGAACATGACGTTGATCATTTGGGCAAATTTTACGT 
AAAGAGAAGAGCATTTATTGTGTTTTGGAACATTAATTGTGAGATGGGATTTTTCAATTTTATTATTTTATTTTTGTTTTTGTTTT 
TCCAATTACTGGAGATTCCAAATTTGGAAACTTTTGATACAATCTTGTGAAAACACTGTATTTTCGACTGAAAATTCCACTTTCTT 
2 0 CATCTTGTTTTTTAGCTAACCTCAAGAGGGACTGTTAAATACAATGTATGATACCATGACAAAAATCTTTCCTGAATTGTCTTTGT 

AAAAGTATTATTGAATTTTCAATTTGTAATTTCTTTTGAAAATGACCATGCTCGAATAAAAATGTAGCCAAACTAAGAATGTAGTT 
AATGAGTTCTGTACTTTTAGAGAGCTTTCCTTCAATGACCATTAACATGTAACATGCTTATGCTTATAATAATGCTAATTATGTTT 
TTCAATATAATTTTAGTTTAGCAATAATTTTGACTGGTACCAATAACTGTTTTTTAAAATTCCATACTTATGTACAGCAATTTTAC 
AGCTTTTCTCAACTGATCCTGATTCCAGATTGTGTATTTTTTATGTGAGGTTATATTATTCAAATTTAGTCTATTTACTTTACAGA 
2 5 CATTTCTACTTTTGCATTACAAGTATTTAGAGATTATGTGTTAAAAACTCACTTTTCTGTCCAAGGGGTCTTTGTGATTTATTCAG 

AAAAGTCTAATTTCAAAAAGACAGCTATTATTCAATGTTATTTATAATATGTAACTTTTTTTCTAAGAGTTGGGATAATTTATCTC 

actttttgaaatgcagactgtagcttatcctttatctaagattataaaatggggggtgggtgggaaaacaaagctaaaggcacatg 

ctaacaaaaataaccttcattttccaagacagtctttcagtttttacaagacgaccctaatagtcagtatatgaatgtattcatag 

G TT T T TA C A C AA TG ATTTT TTT TA TC AGAAA C CA G ATT CT AA T T CC TAAATCTAA T AACAAA GTC AGAA T AA T AATACAAAAGCAG 
30 ATTACCTTATGAAATTTACAGCTCTTGAATATACGTAACTATAATATAGTAGCTGTCCACATATTTTTTCTACTTTAGAATCAAAA 

AACAAAAGCATGATTTTGCTATTGAATTTGCTAAAACTTTAAGTGTGACACCTCAAGTTGGCAAGAAAAACATATTTTTATTATTT 
AGCCATTTTCCTAAATTTCATAAACATTGTTCCTTGAAATGACACACACACACACACACACACACACACACACACACACACATACA 
TGCCCCAAGAGAGAGAAAAGATGTAATGACTATACAGAGGCAATTGAGCAGATACTTGTAGAAAGCATATTTTCAGCTCTATCTTC 
AAGCCTGGTGAGGACTGGCATTAGGAGAGATGGCATAAAGCATTCTGCTCCTGTCATCGCTATACCAGAGTTTGCATGTTTGGAAA 

35 gtttacagcattctttccctatttctccttctttcaatggcacaaataaatacactacatagaaattttcccgattttaaaggctc 

TAGGCGATATCTTTATTAATTCAACCTGAAAATATCAAGCCATTAAATrTTGTCTGGGTAGAATAAATCCCTGTGGCCTCCTTTAA 

AGCAATGTAGGTCTCTGCTGCCCATGGGGCATATCTGTGTCCCTACCCACAAGAGACAGGACCAACAAAGAACACATGAGCAACAT 

ACTCTTTCTCCCCAGAAAGAAGAAAGCATGCATGAGAAGGAGCAAAGGGGAGCACAGAGTCTCCCTCCCCTCCTGAAATCCCTCTT 

TCCACCATTGTTTTTACAAATTACTTTTCACAGGAAGGCTCAGAATACCTGAGTCTGCAAGGATCAGGTTAACACTTGTAAATTGT 

4 0 gacaatcactacaatgtcctatatcttaaggtttctttcctttttaaaaatgcaatttagccactaatagtattgcacattagagc 

TGCATAATCTTCCAACTCCAGGGAAGACTAAAACATTGGACTTATCCTAGGATTCCTTTCCAAGGTCATAAACAAGAAAGCCCTCC 
AAATCATGACACATAATCTCCTTTTCTTATCGAATACTCTTCCCTTGTTCTAGTCTTAAGTATTACCCTTTACCCCTGAGGATAGG 
GGCTGGGAAAAGGTGATGAAATCCTGGAACTGAACACCCCGCCCATrrTCTCAAGAGCCTTTTGTATTCTAGCAGATCTGGGAGGT 
TCTTTCTTTTTTGCACATGACACTGTAGGCTTAGTTCTGAGAAACTGGGCAAGAGAGATGAGATTTCTCAGCCAGAACTAACAGCG 
4 5 TTCATCTCCCTTAGCATGAACTTGAGCTTGCAGTGGAGTGGGAGGGCCTGAAGGAGGAAGGAGAGAAGGGACTATATTTGAATAGG 

tattaataaatttattagatacttttcacaatcagataactttaaaatgttattttttatcttctaaggacataagccttaacaac 
atcaaaatttagtcataaatttgaagatattccccaataataagtttatatatatacatatatatatatttgaaataaaaaattgt 
TAGCCATGTTTTTTTGCTCCAGGATGTGTGGCCATGCCAGGCTGTGAGCCCTGGATATGCACACAAACAAGTGTGTGTGCTCTGAA 
GCCCCCGCACATTGTAATAAACACAGCTGCATTTATTTGAGTATGTGTTCCCGTGTACATGTAAAAACATCCAAACAAACACACTC 
50 AGCAGATTTATTTCATGTGCAATGGGGCAATTATTCAAATAAATATGCTCAATACAATTATTTGAGTCTCGCATTTGCATGCTCAT 

cactcacagaactaatactaaaagagggggaaacaccaaagaatttacgtgggggaaaatatatgtgaaagcaatgttattgtaga 

TG TTAT AAGGT AGCCAAAG CTATG GCTC CCTTCTT AACTGAAAC AC AATGATTTTGTATTCAGTGGCATTTGTTTCTAACG ATG AA 

tagttatttcactcacttgatcattacatcagaaggactgcagtgtttagattcatataatagcaaactttaaggacctgaagcag 

ATAAGGATGAGACATCTCTATATTTCAAAAGCAGAATAGTTCTTTCTACATACTTTACATCAAAGGAACACTGATAAATTATTATG 
55 GCTCACATACGTAACTATAAATTTAAAATGTTATACATATAGAAAAACATTCCTACATTTTAAAACATTAAAAAGTCACAGATGAC 

TCGTGTGATCATTTTATATATTAATAAATACTACAATATATATGTGAACACATTACAAATCATATTGGTGAACAAAGAGGCTGTAA 
AGCCTCTCTTCAGTATACTGACATAACCTAATATACTAAAATGGGAAGGGGCTTTTAGTCACTGAATATGCATCGTGAAACAAAGA 
TGAAGAAACTACATGGCTTGTGCCCATCACGAAAAAGATTCATACTGAAGGCTTAGCTTTGGTTTTTATTCAATTAAATTGTCAAA 

6 0 TTGAAATTGTACATATTTAGTAAATCATGCAAACAAAACAAACTTTTtAGACAATATTTTTATTGGAGAGTTTTCTTTTCCTGTAT 

CCATGTTT AAAAAAAAAAGAC CT CCTTTCCCAAAAT AAAAAATGTC AATACTAAATTTAAAGAAGTATAAAGGAAT AATTGCTTCC 
TTTAGAGCAAATATTTAAATAAACATGGAGAGAATTGGCAACATGTTCnTTGGGGCTAATAGGCTGTGTTCAATTTTTTGGGTTA 
AAGTTCCAGAGGGCCTCTGTTTCACATTCAAAGATAATATATTAATCTCTGAATTAAAGAAATGCTCTTAGGTAACAGGATAAATC 
CCTCAGTCTTCATTTGTGTGTGAAGTGTAGCATTCATCAGAGACATGACATTGAGACGACATGATGCTGAATATGCCACAAGCTAA 
65 AACACCTCTATTAAAACAGTCACCTACCACCTATAATCCAGTGTGACATATTAAAATACTCCAAAATACAGAGCATGGAGAATGAA 

CACCATAATTCCCATTTGGCCTTGAGAAGAATATGACAAAGATTCTAATAATTTTTGTCAAAGAAAATGATGATTTAAAAATACAT 
GAAGATTAAAGTGGTGACAAATGATCTTTTAAGTATTTCTAATTGGTCATCCTCATTCATAGCTTTGATTCCACAGAAATCACAAA 
TCCTAAGGCCCCTGACTTGTGAGTGCGCCCCGTCAGCTTTCTTCATGCTACAGAATGTGGCTGTTAGGTAGGAAATGAAGGATAAG 
ACCCCAATGTGTTAAAAATAGACTTCTTCTCCGGCAAGAAGTTTAAAATTGGCAAGGACAGGACTCAGAAAGAACGGCCTTCACAT 
70 GAGGAAGCATTCAGAGAAAGATTGTTACCTTGTGATCTGACCATTTCCAGAACAGTCAAAAGGCTCTCTCCCTCCNNNNNNNNNNN 

NNNNNNNNNCTCTCTCAAGTGTGTGTGTATACGTTTGTATGAGTGTGTTTGAGTGTATAGGAGTATGTGTGTGTGAGTGTGTATAT 
AATGTATATATGTATAAATGTGCATGAGTGTTTGACTATGTATGGGTGAGTATGTATATGTGTGAGAGTGAGTTTGTATGTGTTTG 
TGGGCATGTATGTATGTGTGTGTCAGTGAGCATGTGTGTATGTGTGTGAGTTAGTTTGAGAGTATGAGTGTGTAAGTATATGTATA 
TTTGTATGAGAGAGTGAGTATGTGGGTATGAGAGTGTGTGTAGCTTTACTAAGTTTACGTGTATAAAATTGGATAGATTGTATCTT 

7 5 TTAAAAACCAATATTCAAGAGATGGAGTCTAAACAGAGGGCTTCTGAGATACTTTCTATTTGTTATCTTACATAAACTGAAAACAT 
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ttaaaatgttgatactggaaaaatacaaagttcttaagagagcttcataaaaactgaagaaaaaactgaaacaatttctaaggtat 
gtcaacaattaaatagagaaaatattaaattagcttttttccccatcacttagaaaactcagacttctaaaatagggcctttcttt 
aaacaataatcattttttgcccattcttaaaatagttgtattatagggcaaataattacagtatactcctgtccaattttgtttag 
agaaagagaaatataggctttaaattacttgaaaatgctgatgaataaaagaatataaatttagaaaggagactcaagaacaccac 
5 taaactcaaaggaagcagggcactgcatttagtgaccacagcaacctggatcttggttttcacatgtcttctgaacaatattactt 

CCAAC AGAAACATTTC CCAAAACT ACAGGG CAGCC CAAG ATCCTTGTGGG CACACGGGGAAAG C ACCAACT ACTG AGTAAC CCTCA 
ACCACTTCCTGCCGTCTGAAACACTCTGTGGAGGTCTACCATCTCATTACTGAACATGCTTAGAAAGTGTGAGGACATAGGATTCT 
GGTTAAAGGCAGGTCGAAAGCAAGAGGGAAAAGCAGAAGTGCAAGCCACCCTGCCCAACTTGTTTAAAAGGATATTCCTCAAGTAA 
GCATGCCCAAGAGTAATCAACCTCAGTTCTAAGCACTCACCTTCCTTTTCCTCAACATCAAGAACGTTGACAATAGCCAAGACAAT 
10 CCCCTAAAGGGGAGCTTTTGAATCACTTTAGAATAAACGGTGGTGGAATAGTCAACATAAGCTTCCAACAAGCAGAGTTCCAGCCA 

caagaactactgctacaggtgtaccaccttaattttgaaaatgataattaaactaatgactttttatatattaaaaaaaaaacaca 
tttccactggcgttttcattataaaatctcatgttgtaaattccttcatgactgggacaaagttatggcatactatctacattaaa 
attgatttaaaaaagtgttcctatgaataaaagctttatgtttgtaacattgagaacgattaaaaaaaaaaagcaattaatctatc 
acccacacgttatagatgaagaaaccgaggtctgaaaatgcttgaaaacacacaagtgtttgtttttagcccacaataatctggaa 
15 agcagctaactgcataaaaagtctagtcctctgaaagagagtaacatagcctcttcaaagcatcacttcaaacaccacagtaaaat 

GTTCTTTTCAAAGGGCCCGAAGAAGCAGCAAAAGAGATGGGTTAGTTCCTGCAAGAAGGTTTTCTTCTGGTCTATAAGAACTTTTC 
CATGCAAGAGCGAAATGAAAACAATCTATGTTGGAAGCCTGTGTTACTCXAAGCTGTGACAACATCTGTACCTAGTCACTTCTTAT 
cacgtagagtctccactgacaggcagagatgttctcaattttgagaaatactcttcaaaaatctgtaactgttgctgcttatagct 
GAAG AG ACTGAGGT CTG CAAG TGCTTGAAAACACAC AAGTGTTTGTTT CTAT CT CACAAT AATCTGG AAAGCAG CT AG CTGC AG AT 
2 0 TGCCAAAACTCTAGCCTTCTGAAACAGTGTTCTGTACTTTCTAAATACACCACAGAAAAAGGAGGAGAAAATAGGGCTTGAGCTTT 

GCTCCAAGGAGCAGAAGCAGTTGGAGATTAACAAACCAGTAGCAGCAGAACTGATGGAAGAATACAAAAGAAAGTCAGAGTAGAAC 
TCCTGGACACTTCCTAACCCAAGCCCTAACCTTCAGATGCTAAGGTTTAGTGAAACTAAAACCCCAGCTCATCCTGTAGCTACAGG 
GGACCCAGAACCAGAGGTTGGGTCTCTCATTTTTACATAGATGATGTGATTGCTTTTCATTGTTTTAAGGGCAATTGAGTGAAAAT 
AAAAAGCCATCCACTTAATGGTCTAGGGATACAGTGGTATAGAAAGCAACCACACACCCCTTTAAGAATGTACATTCCAGGTGGGA 

2 5 AGGGAGAACAATTACAAGGTCCCAGCGGATAGGACAGCTTAGTTAAAAATAAAAGCAAGTGAGAAAATAATGAGCAAGATGGATGT 

GGGGGCTAGGATTTGGGGTGTCAGGAAGAACCTCATGGGGAGTTGAGATGAAGGATAAGAAGAAGTAAGGCATGGGAAGAGCTGGA 

ACAAAGGTGTAGGAACAACAAGTATAGACACGAGGCACAAGCGAGGCTGGCTTTGTGGACTAGAAAGTCCCCCTATGAGTGTAGTG 

TAAGAGGGGCAGAGATAAAGCCAGAAGACCACAGGCTTTTGATGAACTTCTTAGGTTATTTGGTCCAGTGTCTTATTTGCGTAGGT 

GAGAAAATTGAATTTAGTAATCTCTTGAGTTTTGTACAGCGGTAGTCTGAGGATGGGATCATTAACCCCAGTGAATTGCCTGTAAC 

30 gaattttgcagccctgtgttttggaatggggggaacctctttttctcagacgtttgcacctgccttgtatctcgtcacaggcagat 

CCGTCACACTGGAAAGCAGAAATTGTTTGGCCCAAAGAAAGTTTGTATTCTGAAAACTGAAGCACTAGCTATGGCAAATGGGATGC 

TGGTGGAAGCCCTTTCCCCAGTAGGCGTTTTCCAGCCAACTCCCCGTGGTTGCTAGTCTGCTCAAAACAGCTGGGCTCGAATCAGG 

CATAAGCAAGGGCCTCAGCCATTTCCCCTTCCTCTGAACTTCTTTTAAAAAAAAAAATACAAAACCTCACAGAGCTGCGAGAGAAG 

CCAATAAGAAGTAAGGAACGTGCAGCAGGTGGTACCATCTGTGCCCGACTAATTCCAGCCAAAACAATCTGCTCCCTCGAGTTCCC 

3 5 AGTTGTGGGGAAGGGAAGAGAATCTGACAGCGGCAGAGTCAGGGGAGGGGGTGGAGGAGGGCAGCGCTGAGTCTATTATTCCGGCG 

ATCCGCAGGTGGGAGGAGGCAGGTTATTGATGCCAGTGAACTATTATCTCTGTCTTTTGCTCTTTACAACCACGGAGGGAGATCTC 

TACAGCGCGTTCTTGCTAAGCTGGCAACTACATCCCACACCTGAGAGACAGACGTGCAGGCTTGACTGTGAGCCTGTCACCACTGA 

G ATGGGAGGG ACAG CTTGGCAAG CGCAG C CCACCC CAAAGTG AAAAAGT AAAGAAG AGGG CAGGG AG ATG ATGTTTATTT TATT CT 

ATTTTCCTAGCAACCGAATGCCCTCTGTCTCCATGTTCATTCTTTGAAAATTACCCACAGCTTAAACTGGGCTTAGTGTCCACATG 

40 ctttcaccccgggatggcattttccgaagcaaactccttgccatcgatggattccttacgaagaacgcatctcccttggcatactt 

aaaacctggggtgaataaatgcactagttcaaggataaatgaagtcgtctgcttttctttagagaggaacagaaagggactgagac 
agagcatacacaccgttgtagtgtcccaggaaaatacatcttctgaaaagattctcttaacccacggcaaaaattccaccagtgcg 
tttaggttaaggcaccatccaaggatcgtactagtatttgttaaaggcatctaaggagggacatttgcgttactgcatttctttcc 
gctagcttacctttgctacagctgggggttgagctctaaaagatgggtgcattcgtccaagagggcgttcagaggcttgaagggag 
45 agcagcaagaagcattcatacatgaaaagcagtcaaagtgggagaaatgactggaaaggaaaaagtgcttgatcctaatctcagtt 

agatagaagttcaccttccctcagagtgtctgctgaaatactgtggatacgtgtgagtacaaccttactaggaaacaggtctttgc 
AG ATGTAGTCAAG AT AAGCCGAGG CTACTGTAGTG CACTAATG CAAT ATGAC ACACT T ACAC AAG G AGG CTTTGACAAG ACAGTGG 
CAGA 

50 MOUSE SEQUENCE - mRNA 

CGCCGAGTCCATGCGAACTGCCATCTGATCCGCTCTTATCAATGAAGCAGCCGATCATGGCGGATGGCCCCCGGTGCAAGAGGCGC 
AAACAAGCCAATCCCAGGAGGAAAAACGTGGTGAACTATGACAACGTAGTGGACGCAGGCTCGGAGACAGATGAAGAGGACAAGCT 
TCACATTGCTGAAGATGATAGCCTTGCAAACCCTCTGGACCAGGACACCAGCCCAGCTAGCATGCCCAACCATGAGTCCTCCCCAC 
ACATGAGCCAAGGGCTGCTACCAAGAGAGGAAGAAGAGGAGGAGCTAAGGGAGAGTGTTGTGGAGCACAGCTGGCACAGTGGCGAG 
55 ATTCTGCAAGCCTCTGTAGCCGGTCCAGAAGAAATGAAGGAAGATTATGATGCAATGGGGCCAGAAGCCACGATCCAGACCACAAT 

TAACAATGGTACAGTTAAGAATGCAAATTGCACATCAGACTTTGAGGAATACTTTGCCAAAAGAAAACTGGAGGAAAGAGATGGCC 

acgcagtgagcatcgaagagtaccttcagcgaagcgacacggccattatttacccagaagcccctgaggagctgtctcgccttggc 
acgccagaggccaacgggcaagaagaaaatgacctgccacctggaactccagatgcttttgcccaactgctgacctgcccctactg 
cgaccgcggctacaagcgcttgacatcgctgaaggagcacatcaagtaccgccacgagaagaatgaagagaacttttcctgccctc 
60 tttgtagctacacgttcgcctaccgcacccagctcgagaggcatatggtgacgcacaagccagggacagatcagcaccaaatgcta 

acccaaggagcaggtaaccgcaagttcaagtgcacggagtgtggcaaggccttcaagtacaagcaccacctgaaagaacacctgag 
aattcacagtggtgaaaaaccttacgaatgcccaaactgcaagaaacgcttctctcattctgggtcctacagttcacatatcagca 
gcaagaaatgtattggtttaatatcagtaaatggccgaatgagaaacaatatcaagacgggttcttcccctaattctgtttcttct 
tctcctactaactcagccattactcagttaaggaacaagttggaaaatggaaaaccacttagcatgtctgagcagacaggcttact 
65 taagattaaaacagaaccactagacttcaatgactataaagttcttatggcaacacatgggtttagtggcagcagtccctttatga 

acggtgggcttggagccaccagccctttaggtgtacacccatctgctcagagtccaatgcagcacttaggtgtagggatggaagcc 
cctttacttggatttcccactatgaatagtaacttgagtgaggtacaaaaggttctacagattgtggacaatacggtttctaggca 
aaagatggactgcaagacggaagacatttcaaagttgaaaggttatcacatgaaggatccatgttctcagccagaagaacaagggg 
xaacttctcccaatattccccctgtcggtcttccagtagtgagtcataacggtgccactaaaagtattattgactataccttagag 
70 aaagtcaatgaagccaaagcttgcctccagagcttgaccaccgactcaaggagacagatcagtaacataaagaaagagaagttgcg 

tactttgatagatttggtcactgatgataaaatgattgagaaccacagcatatccactccattttcatgccagttctgtaaagaaa 

G CTTCCCGGGCCCTATT CCCCTG CATCAGCATGAACG ATACCTGTGTAAG ATG AATGAAG AG ATCAAGG C AGTCCTGCAACCTCAT 
GAAAACATAGTCCCCAACAAAGCTGGAGTTTTTGTTGATAATAAAGCCCTCCTCTTGTCATCTGTACTTTCCGAGAAAGGACTGAC 
AAGCCCCATCAACCCATACAAGGACCACATGTCTGTACTGAAAGCATACTATGCTATGAACATGGAGCCCAACTCTGATGAACTGC 
7 5 TGAAAATCTCCATTGCTGTGGGCCTTCCTCAGGAATTTGTGAAGGAATGGTTTGAGCAAAGAAAAGTCTACCAGTATTCGAATTCC 
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aggtcaccatcactggaaaggacctccaagccgttagctcccaacagtaaccccaccacaaaagactctttgttacccaggtctcc 

TGTAAAACCTATGGACTCCATCACATCGCCATCTATAGCAGAACTCCACAACAGTGTTACGAGTTGTGATCCTCCTCTCAGGCTAA 

caaaatcttcccatttcaccaatattaaagcagttgataaactggaccactcgaggagtaatactccttctcctttaaatctttcc 

TCCACATCTTCTAAAAACTCCCACAGTAGCTCGT ACACT CCAAATAG CTTCTCTTCCG AGGAGCTG C AGGCTG AGC CGTTGG AC CT 
5 GTCATTACCAAAACAAATGAGAGAACCCAAAGGTATTATAGCCACAAAGAACAAAACAAAAGCTACTAGCATAAACTTAGACCACA 

acagtgtttcttcatcgtctgagaattcagatgagcctctgaatttgacttttatcaagaaagagttttcaaattctaataacctg 

GACAATAAAAGCAACAACCCTGTGTTCGGCATGAACCCATTTAGTGCCAAGCCTTTATACACCCCTCTTCCACCACAGAGCGCATT 
TCCCCCTGCCACTTTCATGCCACCAGTCCAGACCAGCATCCCCGGGCTACGACCATACCCAGGACTGGATCAGATGAGCTTCCTAC 
CGCATATGGCCTATACCTACCCAACGGGAGCAGCTACCTTTGCTGATATGCAGCAAAGGAGGAAATACCAGAGGAAACAAGGATTT 
10 CAGGGAGACTTGCTGGATGGAGCACAAGACTACATGTCAGGCCTAGATGACATGACAGACTCCGATTCCTGTCTGTCTCGAAAGAA 

GATAAAGAAGACAGAAAGTGGCATGTATGCATGTGACTTATGTGACAAGACATTCCAGAAAAGCAGTTCCCTTCTGCGACATAAAT 
ACGAACACACAGGAAAGAGACCACACCAGTGTCAGATTTGTAAGAAAGCGTTCAAACACAAACACCACCTTATCGAGCACTCGAGG 
CTGCACTCGGGCGAGAAGCCCTATCAGTGTGACAAATGTGGCAAGCGCTTCTCACACTCGGGCTCCTACTCGCAGCACATGAATCA 
CAGGT ACT C CT ACTGCAAG CGGGAGG CGGAGGAGCGGGAAG CAG CCGAGCG CGAGGCGCGAGAG AAAGGGCACTTGGG ACC CACCG 
15 AGCTGCTGATGAACCGGGCTTACCTGCAGAGCATCACCCCTCAGGGGTACTCTGACTCGGAGGAGAGGGAGAGCATGCCGAGGGAT 

GGCGAGAGCGAGAAGGAGCACGAGAAGGAGGGCGAGGAGGGTTATGGGAAGCTGCGGAGAAGGGACGGCGACGAGGAGGAAGAGGA 
GGAAGAGGAAGAAAGTGAAAATAAAAGTATGGATACGGATCCCGAAACGATACGGGATGAGGAAGAGACTGGGGATCACTCGATGG 
ACGACAGTTCAGAGGATGGGAAAATGGAAACCAAATCAGACCACGAGGAAGACAATATGGAAGATGGCATGGGATAAACTACTGCA 

2 0 CGCTTCCAGGAAGCTGTAGAGAGGGACAAAAAGGGGCACTTCAGCCAAGTCTGAGTT 

MOUSE SEQUENCE - CODING 

ATGAAGCAGCCGATCATGGCGGATGGCCCCCGGTGCAAGAGGCGCAAACAAGCCAATCCCAGGAGGAAAAACGTGGTGAACTATGA 
CAACGT AGTGGACG CAGG CT CGG AGACAGATGAAGAGG ACAAG CTTCACATTG CTG AAG ATG AT AG C CTTGCAAACCCTCTGG ACC 
25 AGGACACCAGCCCAGCTAGCATGCCCAACCATGAGTCCTCCCCACACATGAGCCAAGGGCTGCTACCAAGAGAGGAAGAAGAGGAG 

GAGCTAAGGGAGAGTGTTGTGGAGCACAGCTGGCACAGTGGCGAGATTCTGCAAGCCTCTGTAGCCGGTCCAGAAGAAATGAAGGA 
AGATTATGATGCAATGGGGCCAGAAGCCACGATCCAGACCACAATTAACAATGGTACAGTTAAGAATGCAAATTGCACATCAGACT 
TTGAGGAATACTTTGCCAAAAGAAAACTGGAGGAAAGAGATGGCCACGCAGTGAGCATCGAAGAGTACCTTCAGCGAAGCGACACG 
G CCATTATTTACCCAGAAG CCCCTGAGG AGCTGT CTCGCCTTGG CACGCCAG AGGC CAACGGGC AAG AAGAAAATGACCTG CCACC 
30 TGGAACTCCAGATGCTTTTGCCCAACTGCTGACCTGCCCCTACTGCGACCGCGGCTACAAGCGCTTGACATCGCTGAAGGAGCACA 

TCAAGTACCGCCACGAGAAGAATGAAGAGAACTTTTCCTGCCCTCTTTGTAGCTACACGTTCGCCTACCGCACCCAGCTCGAGAGG 

catatggtgacgcacaagccagggacagatcagcaccaaatgctaacccaaggagcaggtaaccgcaagttcaagtgcacggagtg 

TGGCAAGGCCTTCAAGTACAAGCACCACCTGAAAGAACACCTGAGAATTCACAGTGGTGAAAAACCTTACGAATGCCCAAACTGCA 
AGAAACGCTTCTCTCATTCTGGGTCCTACAGTTCACATATCAGCAGCAAGAAATGTATTGGTTTAATATCAGTAAATGGCCGAATG 
35 AGAAACAATATCAAGACGGGTTCTTCCCCTAATTCTGTTTCTTCTTCTCCTACTAACTCAGCCATTACTCAGTTAAGGAACAAGTT 

G GAAAATGG AAAACCACTTAGCATGTCTGAG CAG ACAGG CTTACTTAAG ATTAAAACAGAACCA CTAGACTTCAATG ACTATAAAG 
TTCTTATGGCAACACATGGGTTTAGTGGCAGCAGTCCCTTTATGAACGGTGGGCTTGGAGCCACCAGCCCTTTAGGTGTACACCCA 
TCTGCTCAGAGTCCAATGCAGCACTTAGGTGTAGGGATGGAAGCCCCTTTACTTGGATTTCCCACTATGAATAGTAACTTGAGTGA 
GGTACAAAAGGTT CTACAG ATTGTGGACAATACGGTTTCTAGG CAAAAG ATG G ACTGC AAGACGG AAG AC ATTT CAAAGTTGAAAG 
40 GTTATCACATGAAGGATCCATGTTCTCAGCCAGAAGAACAAGGGGTAACTTCTCCCAATATTCCCCCTGTCGGTCTTCCAGTAGTG 

AGTCATAACGGTGCCACTAAAAGTATTATTGACTATACCTTAGAGAAAGTCAATGAAGCCAAAGCTTGCCTCCAGAGCTTGACCAC 
CGACTCAAGGAGACAGATCAGTAACATAAAGAAAGAGAAGTTGCGTACTTTGATAGATTTGGTCACTGATGATAAAATGATTGAGA 
ACCACAGCATATCCACTCCATTTTCATGCCAGTTCTGTAAAGAAAGCTTCCCGGGCCCTATTCCCCTGCATCAGCATGAACGATAC 
CTGTGTAAGATGAATGAAGAGATCAAGGCAGTCCTGCAACCTCATGAAAACATAGTCCCCAACAAAGCTGGAGTTTTTGTTGATAA 
45 TAAAGCCCTCCTCTTGTCATCTGTACTTTCCGAGAAAGGACTGACAAGCCCCATCAACCCATACAAGGACCACATGTCTGTACTGA 

AAGCATACTATGCTATGAACATGGAGCCCAACTCTGATGAACTGCTGAAAATCTCCATTGCTGTGGGCCTTCCTCAGGAATTTGTG 
AAGGAATGGTTTGAGCAAAGAAAAGTCTACCAGTATTCGAATTCCAGGTCACCATCACTGGAAAGGACCTCCAAGCCGTTAGCTCC 
CAACAGTAACCCCACCACAAAAGACTCTTTGTTACCCAGGTCTCCTGTAAAACCTATGGACTCCATCACATCGCCATCTATAGCAG 
AACTCCACAACAGTGTTACGAGTTGTGATCCTCCTCTCAGGCTAACAAAATCTTCCCATTTCACCAATATTAAAGCAGTTGATAAA 
50 CTGGACCACTCGAGGAGTAATACTCCTTCTCCTTTAAATCTTTCCTCCACATCTTCTAAAAACTCCCACAGTAGCTCGTACACTCC 

AAAT AG CTT CTCTTCCGAGGAG CTG CAGG CTGAG C CGTTGG AC CTGTCATT ACCAAAACAAATG AGAG AACCCAAAGGT ATTAT AG 
CCACAAAGAACAAAACAAAAGCTACTAGCATAAACTTAGACCACAACAGTGTTTCTTCATCGTCTGAGAATTCAGATGAGCCTCTG 
AATTTGACTTTTATCAAGAAAGAGTTTTCAAATTCTAATAACCTGGACAATAAAAGCAACAACCCTGTGTTCGGCATGAACCCATT 
TAGTGCCAAGCCTTTATACACCCCTCTTCCACCACAGAGCGCATTTCCCCCTGCCACTTTCATGCCACCAGTCCAGACCAGCATCC 
55 CCGGGCTACGACCATACCCAGGACTGGATCAGATGAGCTTCCTACCGCATATGGCCTATACCTACCCAACGGGAGCAGCTACCTTT 

GCTGATATGCAGCAAAGGAGGAAATACCAGAGGAAACAAGGATTTCAGGGAGACTTGCTGGATGGAGCACAAGACTACATGTCAGG 
CCTAGATGACATGACAGACTCCGATTCCTGTCTGTCTCGAAAGAAGATAAAGAAGACAGAAAGTGGCATGTATGCATGTGACTTAT 

gtgacaagacattccagaaaagcagttcccttctgcgacataaatacgaacacacaggaaagagaccacaccagtgtcagatttgt 
aagaaagcgttcaaacacaaacaccaccttatcgagcactcgaggctgcactcgggcgagaagccctatcagtgtgacaaatgtgg 
60 caagcgcttctcacactcgggctcctactcgcagcacatgaatcacaggtactcctactgcaagcgggaggcggaggagcgggaag 

cagccgagcgcgaggcgcgagagaaagggcacttgggacccaccgagctgctgatgaaccgggcttacctgcagagcatcacccct 
caggggtactctgactcggaggagagggagagcatgccgagggatggcgagagcgagaaggagcacgagaaggagggcgaggaggg 
ttatgggaagctgcggagaagggacggcgacgaggaggaagaggaggaagaggaagaaagtgaaaataaaagtatggatacggatc 
ccgaaacgatacgggatgaggaagagactggggatcactcgatggacgacagttcagaggatgggaaaatggaaaccaaatcagac 
6 5 cacgaggaagacaatatggaagatggcatgggataa 

HUMAN SEQUENCE - GENOMIC 

ctgctgacacaaccctactcccaaatttgcaggcaggagagtgaagcaatgtctgtactctatacatagtcttacttttttctttt 

CTT T T T TAAA GT A GC T GTT T C A G CA TT CAA CT GGGG GC AAGAG G GGT TG GGGG GTGG AAAAAGATA GT GCAGG C AAAC T TTCTCAG 
70 TGCTATTCCATCCCTCTATGTCTCCCCACTCCTTCACACCTCTGAAGTTATGGCAAGACTAGGTAAAGAGTTTTGAACAATATTGA 

GACCCTCTTATATTTACCTTGAACAAATAGGATCTTTGACACTTCTTGACCACACTCAGCTGCCTGCAAGAGTGCTTCCTCCTATA 
GCAAGTCATATCGGGAGAATTCGCTGAAGAAAGGTTTTTTCCTTACAATTGCAAATGAAAGTATAAAATAGATCACCAAATTTTAA 
AGTGTGCATATGTCCTCATCTCAGCTGTTGACATCATATTTATAATCATGAGCACGCCAGGTTTCCTACAACTTAAGAAATTCTAT 
GACCATATTACTTTTCCAACTTTATCAGTAAACATTGATTTCTGTATAATGCAGAAACCAGTTAAATAATTTCTGGCCGGGTGCAG 
75 TGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGATCACCTGAGGTCAGGAATTCGAGACCGGCCTGGCCAAC 



1017 




WO 03/008583 



PCT/US01/51291 



ATGGTGAAACTCCGTCTCTACTAAAAATACAAAAAATTAGCTGGGTGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCGGGAGGCT 

GAGGCAGGAGAATCACTTGAACCTGGGAGGCGGAGCTGGCAGTGAGCCAAGACTGTGCCACTGCACTCCAGCCTGGGTGACAGAGC 

GAGACTCCGTCTCAAAAAAAATAAATAAAAAATAAAAATAAAATAAAATAAACAACACCTAAAAGACATGTTACATCCACTCTGGT 

TTTCCATAATTTAACTTCATGTATTTTTCAGGTAATTCATGATAGTAGGAATTACTATTTATTGATACACCTGCTCTGTGCCAGAC 

TTTGAGACAGGGTCTCGCTCTGTTGCCCGGGCTGGAGTGCATGGAGTGCAGTGGCACCATCTCGGCTCACTGCAACCTCTGCCTCC 
TGGGTTCAAGCAATTCTCTTCCTCAGCCTCCCGAGTAGCTAGGATTATAGGCATGCACCACCACGCCGGGCTGGCTGATTTTTGTA 
TTTTTAGTAGAGATGGGGTTTCACCATGCTGGCCAGGATGGTCTTGAACTCTCGACCTGGTGATCCACCCTCCTCGGTCTTCCAAA 
GTGCTGGGATTACAGGCGTGAGCCACTGCACCCAGCTCCTTTGCCTACTTTAAAAATAAGGTTCACATGGGTAAAATAACTTGTCC 
10 TCAATACACAATTAGTATTTACCAAGCAGGGAGCCACATCCAGTTTATCTAATTCCAAAACCTGTATCTTTGTCACTATAATATGC 

TAACATTGAGGATCTAGTGTCAAATATACTAATGTCCAGTTTCCAGTCAACAAGTGCTAACAGAAGTTGTATAAGAAATAAAAACT 
ATTCCACGACATCTCTGGACCATGATGTCTCCTTCATCACTAACTTGTCCTGTGCCTGGGCCCAATGTTGGAGCCAGTTGAGCTAG 
CAAGAACCTCCCATGGGAGCTTTTCCTAAGTCGGGTGCCTGGGAGAAGAGACTGGACCAGAAAATACACTTTATCTGGGAAGCCAG 
AGGCACCAAAGCCAGAGAAACTTTGGCTCAAGGACTTGAGCCAATATTGTAACTGGAAAAATGAGCCTAAGTGTTAGGTCCAAAAG 
15 GCAAAATAAGCCATACGTGGAAAAACAAGGGCCAATCACAGCATCCAGGAGGCCTGGAAATGGGTCACAATGTGCAGAGCGGGTGG 

GCACAAGTGGGTCAGAAACACATCTGGGAAAGGTAAAAAGATGTTGGATGTCACATGAATATGGTGTTGGCCCTGGGGGTGGACGT 
GGCAGATTCAAAAGCACACCAAGAACCAGATGCTTGAATTGTGGGGAGTCACTGACTCTCCCTAAGCCACAATTTTCTCAGCTAAT 
AAAATGGACCCAGTTGTAACCCCTTCAGATCTGCTATCAGAATTAAATGATACGTGAAAGGATTTAGCATAGTGCCAAGCCTAGAA 

aagcaggggttttttttccttagctattattactttatatttgtgattgccatggagatgataataaattttgagagtaaagtttt 
20 tacatttaagtacctgaaagaaccctgaaaaaaaaaattcacccttagaatggtacaaaattaaaactgagtacagaacaaagttt 

atagtttgagccttttaacagaataaagagtattaaagaagaccttgaagcaagcatgaagtaatttccaggtcactagacaattt 
gcaggtgcaaaccatttctagtcccattgtcagagggagaaaaaaggtacaggtcacacccagtcccctacgctgatgtccaaatg 
tctggtttggtagttttgacctaaaaggagcatggaatggatgctttcaaaatagaaacaattaacagaccctttaagaactacag 
atataagtgttttgagaagtcttaaagaaaacaagaacaaccaaaaactatcagtgttagtattacatcacgatagtttttccccc 
25 tggcatttgcattgatttttcagttttacatcaaaaagaaaatctggccttgtggacatttaagagactagggaatttcattttcc 

acttaatacactgattttcttcaccactctaggtacttgaaattagcgcaaaccccaggacagctacaattccaaaagggaatgct 
cagttcattatgaatggtcttaaagcaaacagtgctctgacagccaaattcctggtcttcaaatttgtaagtttgccctttttttc 
acaagtcttactcaagaccgcttctgagcttttgcacatttaacccttacactaaaagacaatatgttactaaagagcatgggaaa 
cttcaagttcatacatttggactaaattccttttcaaaagaagtctaatatttataaccaaattatgaccatattgaatacactaa 
30 attaactgctgaactaacagaaaggaaatactgtatttattttcacttctgtggctacgcatcctttgaacagttcgaaaaaatca 

taaaccagccataaatcctaaaatgcttttcattttctttcttcacgtaataacacagcactgatttttcaataaaaaatatactg 
taaatagttgttatttttaataatcaaaattaatttgtaccatctttagttgatctgtatatttgtttaacctttcattataataa 

TAAAGCTACAATATAGTGAAGTTTTATGCArrACTTCATTTAATTCTCAATAAAATCCCAAGGGATAGCATTATTAGTGTACCCAC 
ATTGGAGATTAAAAATAAAACAAGCTTATAGGAGACTGCTTATAATCACACAGGTAGTCATTTGCAGGGCTAGTATTCAAAATAGA 
35 TATTAATACTTTGGACTTTAACTGGCACAGGAGAATAAAAATATCAGGGATACACTTACTTAATCATTTTTAATAATTTAAATCAG 

CCCATATGTTAGTAAGTAAAAGATAAAAAATGATCCTAAATACCAGGCCTGAGTTATTTGTCAATTGCTGCAATTTTCCACTTTTA 
GACTTGAATTAATAGACATAACTAAAAATTTAAATGACAAAATTCCAATAAGAAAACATAGTGCATAATTAGTGCACATCTCTGGA 

tttggggaggagagtgacttgattttacatagagtattgtttttcctaattaattgtagtgtgccacatatttgtatgtgaatgcc 
tcataaatggtttacaaattgttaagaagtttatggatatctagaaagaatattacagctcaataaataaacttttacaagtgtag 
4 0 aagagaaattttgcattaaaatgtgactttgtttcttcatcctgagagaatgaatttttaaaaaacacatttaaaatcaagcatta 

gatatgcaaatatgtgttcagatcagagatactaaaattattcaaatgattaattattcatcataaaatgtcaattaataattatg 
aagcagaaaaggcatctttctaatacatctttatttttcttggcctaaaaagggctaaatatacatgttcaattgacttctatcaa 
gtttttaaaattcaacaaagtaaacaaattgtaaacaagtgaaaactctgaattttaatgagaacaacaaatatgcccaaagtgaa 
gggaagagcaaaaaataataataaagaaaacaaaacaaaaacagttatgttcatgacatatgccgcctcatgctcactcacctgct 
4 5 aggtaacggacagtaacctagcctagtcaagaaaataacccaacaacccaagttgtgaatttgcttagtaatgtgcaaactacgtg 

acatgatgatgtttctctctgaattgatcaatctttgttggggttcaggaggagtgctttgggaattttttaccctttgcaaatag 
tcatcagaagaaaagcgcagtttaagtttcataaaattacctattgtaatgtctaaagtctgttaacaaattaagtactactaaaa 
tatggctgtaaacaaactttttcacattgccttaattctaaagaatgcccctatgccaagcattatgcattttttccaggaagact 
atatctattatatcttgtcttttaaaattatcagtctgagctgatgtgataatatagaagaataaaccattatggtcactgaaata 
50 ttgatttattttatttttattattattattttacttttcactgacacctggtgaacttgtcgtctctgagacccggggagttattt 

TAGTCAGGGTGTCCCTGCCCTCCTGCTGGTAGATTAATTACACATTAAACGTTCTGTTTTCAAAACGAAATGATAAATCTGGACAC 

ataaaagaggcacaaaaagaatcacagcgagggagaagagtggatgttaagaaagaaaacaagaaattgcaaaagggagatatcag 
atagaaaggagaacgtaggaaatgcaactgggaaagaatttcaagaaaataaggataaagggcagggagggctgaaaggagggcca 
gagggaggaaaagcaggagggagatttttggttttcaattccctggtgaggctgctggcgtccgcgccctcaacgccccagccttc 
55 caagttgaggcgaaagccacctcctcgggcctgcgtcgcatccaacttactccaagttttctggtgactcctacagggcccctttc 

cgtccccccccccgctccccgccccccaagccttagtgagattgacagtcgcgtggaggaggcttttccaggcacagcctttctca 
tggtaatcagcccccggcatcacctcccggccgcggctgcgcccgctcggagcgcggctcgcggaccccggggaccggaaacaggg 
cggcgggcggggagcaggcgagcgagccaggtcagctgaccgggcggcgggcgggggtcgcaggatcccgggcggggacaggtctg 
ggggagggcggtctggtgggagggggccgaacaccgcccccccccgcgacgcgctcctccgcctgtgcagcggggcccttcctgga 
60 gatcaaatgcagggaccgaagctggcggcgggggttggggcggggtgtgtgggggggggagtggcagagcgcgcggaaaattgggg 

acaacaaccagacctgtttagcatcaataaattaagatgctcatttgggtcctgaagtttgctggttcctgtcagtagagacgttg 
gcaaaagccctgaagccgagattcagcctttacttcaaaaaaataaaataaaatcaacccctcagctggccgccctgctggggcca 

GGTGACX3TGCGAGATTCCACAGCCTGCGGGTCTCGCAGCAGGGATGTTAGGGACGGTCTGAGCTTCTCTGGTCCTGTTTTGGTTTT 
GTTTGAAAGGGCTTCTCAGAGAGATGCTCCTGATTTTTTTTTTTTTAATAGACTTTCCCCTCCTATCCTAGGCTCAACTCCGAATG 
65 GATTGGATTGCGAGTCTGCACGTGAGAAAACCGTTTGGCTTGGCTTGGACCCCTGCCGCCCCCCACCTCCTCCACACACACCCAGT 

ccaggggtcccctttatcaccctttgcttgcaactccaaaagaagttgcccacctcctgagtcacaacacaaggtcgaataattcc 

TCTAGATGAAAGATCAGTTTCATTTCAAAACGAGAATAGGTTCCTTTTTTTATTTTCTCCACATGGTACAAAATAAACAGAATTTG 

ctttaaaaaaaatcattagctgtggccaaattcgaattccttctacagcctgtgtgttcaagggcagaaacattgtatctcttcgg 

GCATCTGGGCCGCCAAGCTGAGCGGGGGGAGGGGGGAGCGGCTGTGAAAGTTGAGGAAATTGACAGACTGAGAGGTGAATGGGGGG 

70 acaggcaccaggtcctggctggagggaattggaaaacaaaagtgcatccttctcaccctgcctgggtggagggaatcctgagggag 

gtagtttgttttgcccatggaaaccccaaagaattatttttcccccttcaatgttgattgcaatattatttcacatttccgtgtat 
ctgttgttttaatctctttcgtctgcgctaatctcgaagtggattattaatggggaagacagagaaggagagattcatttgcagga 
cttattttgctgtgtgaggagccgaaagccagcagcccccagtcctctctcgacttttctctgcgtcctgtgctcctgcatcctcc 
tgatcccacgatccccattgtccccgaactggccctcggactgagggagtgttcggaacaaatttatattccggcttcctcccgac 
75 cccatcacctctgccacgttgggaactctctcggccaaatgcctggggaggggcgtgccagtcaggaaccaggggcaaggcaacct 
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AGCCGCAGCGCTCACCCCTCGCGGAGACCCTTCCCGTGCCACCATCCAAATATCTACCTTCATGGGAACCTGGAAGACTGCTTTTT 

caccccaaatcaaatactggctagtcggaactcccagtgataaatgttggggactgcctcctgccacttgagcaattcctgagtcc 

TTTAATATACATAATAAAGACAAGCGTTTTGTTAGCTATTCGATTGGATCCTTTGACCTGAGGTTATGCTTGTGTGTGTGTCTGGT 
5 CTGTAAGCCTCCAATGGCTACCXGGGTGCCTGAAGAGGAGTCTTGCCTGTAATAACTCTATGCAAAGGGCTCCTTCTTCCTTAGGA- 

GTGGTGGAAGGGTGGCTGTAAAGCAAACGTCTAGAGAAAGCTGGATTCCAATCTTTTAAATTAAAAAAGAGGAAAAAAAGGAAGAG 
GAAGAAAAATGGACATGAACAGTGGTGCTAAATCTCAGAAGAGGAACTTGATAAGTCACACATATATTTAGTATAGATATATAATA 
ATGAAAGAAATGTAAAATATAAAATTAAGAATGTGCCTGACCCATGTTGAAAATCTTTGATTTTATTTATTAATAATTTTTAAGCT 
GAAGATCCTGAATGCCTTTCTTCTATAGACACTTTATCTGTGATGGGGTGGGGGGAGAGAGTTAATTTATCCAGCAGCTATTTTCA 
10 TTATAATAAATACTTAAATTAGGAAAGAGGTGAGTAACCAACTGTGAAAATCTACTTTCTTGCATCCTAGAACAAGATCTAGCTGT 

GGTCGTGCTAGGTAGCTATTAACCACCCCCACCCCACTCCCCCCCCCCGCAAAAAAAAATACAAAATACAAAGACGTATACCTCTG 
GGAGTGTGGATGTGGCAACCCATGTGGTGGCTTGTCCCTCCTTTGAGTGCAATTGCCAGTGACTCTTGCATTCAAAGTCTTGCTTT 
AGGCACACATTCAAAGCACAGTTCAAAGCAGTTTATCTTAATATAGTGTTGGATCAGGGTATTATTTGTTTCAGATTTCATCAGAC 
TGGAAACAGGAGGGTGTAACATATTTAACAATATTAAAGCTTAAAAATTGGTGTGAGGCAGCTCTCTGGTCCTCTTAACACCTCCA 
15 CCTTTACCTTTCCGAAGAATCCTAAATGCTGTGAGGCTAGAAGTTTATTTGTGCTCTGAGGTTCTCAAGCACTTTCACTCTTTAGG 

AAAAAAAAAAAAGTCTCACAGTTATTTAAGAAATTGAGCCTGAACCATCCGAGGATAGGAGATTTCTTCCTTTTCCGATAAATGCC 
TGTGCTCAGCATCCTCAAATTTGGCTGTCTTTATTTACTTCTATATTAGTTCCAATTATGTGCAGTGTAAACCAGCTTTTTGATTA 
ACAAAACAG CAGAG CATTGGTT AAGAACACTTAAACTT CAAAAAAATTCCCCTGGGAAG TGGG CTCTGAATTGGTT AATAATGTGC 
AGTACTTGCTAAATTGCTGACTTCCAGATGTGGAAAATATCTTTCTTGTTTAGGACCTATGTAACCTGATTGGATTACGACAGAAG 
20 CGTCACGTTGGAAGCTTTTGAGTGATTATTTAATTAACCATACAGTAGAAAGCTGTATTCTCCAGGAAATCCCTTCCATATTTGCA 

TAACCAATCCCTTCAGAGCAAAGGTGGAGTCTTTTCTTTTTAATCTTACTTTAATTGTAATATCAAAAAATATATACTCCAAAACT 
TAGACCCCATGCCGTTTAATATCATGCTCTCCCTTCCCTGCTAAGTTTCTCTATGGCCTTTCTCGTTTCTCCTCCTGCCTCCCTAC 
ACACTCTCCCTTACTTTGTAGTGAGGTCTCCCCGAGGTGTAGAGAGATTCAGAGATCGGCCAACCGAGTGTTCTATTTTAATTTAC 
TTAGAGACCCTTTATTAAAATGCCAAACTACTTTTTAATATTGGGATCCAGTCCAGAAATTCATCATGCACACACCCTAATACACA 

AGAACTTTGTTCCAGAAGCTGTACTGAGATACCTACACAATTTGATGTGCATCTCAAATCTGGTCATTAGAGATATCTGTATAAGA 
AGAGACTATCTGGATTGAGGACCCGGGATCTTTCCCTTTAACTTTCGCCCCTTGGAGTTCTCCAGTTCTGTGAATGGTGTGCACCG 
TTTTCCGCCCTGTACTCTGTAGGATTTAGTGATGAGGATAATGATGCCAAAGGCTTGACGGGCTGCCCATTCATTAGGGCATCTGA 
TTAACATAGTAAGGAATGTTTATTTTCAGTACATAAAATTGTAGAACTTTGGGAGCATCGTCTGAATTGTCAGAGCTGAACAGCGA 
30 GGAGCTTAGTGAGACATGAGAATATAGAGAGGTAGCTAATGTGTGGGAAGCTGAGCTAGTTGATATTCTATGAGAAGTTCGTCGTG 

TCCATCTCATGCTGTAGGTGTAGGGAAAGTTGTTCAGGTGCTGCTCACTAGTCCTTTGAGATGCAGGTGCCAGTGGTCTGATCTCT 
AGTTGATGATGAGAGAGCATCTACTTTCACATACTGAGTGTCTTGAAGTGATNNNNNNNNNNNNNNNNNNNNGAGGCGAAGGCGAA 
AGGGAGGGAGAGGAGGAAGGGAGGGAGGTGGAATTTCATTTCTTCCACTAAAGCGTTTGCGGAGACTTCAAGGTATAATCTATCCC 
AGATCCTTTCCCAGAGAGAAACTTGGCGATCACGTTTTCACATGATGCTCACGCTCAGGGCGCTTCAATTATCCCTCCCCACAAAG 

35 ataggtggcgcgtgtttcagggtctctcgtctctctcctacagaaaagaaaaagaaaaaaatgtcattagaagaggcgtaacacgt 

cagtccgtccccaggtttgtgtttcctggagtggccgaaagagatcagttctaacctgctctgcaggaataacggtcctgcctccc 
gacactcttggcgaggtttttgtacagtttgctccgggagctgtttcttcgcttccacctttttctcccccacacttcgcggcttc 
ttcatgctttttcttctcaccatttctggccaaaactacaaacaagacttcgcaggtaggttttttttcctccccttttctctctt 
tttatccctttttggtgtgctcgtcctccatcctccttttctaattttctcattttgagtggggatgtgagtctgaagtgagaagg 
4 0 ggtgtccgtgggtaggaatttcaggtgggtttagctcctttatggcaagcttttctcaagagtggcttcttcgctttctcttacac 

tcacactctctctccttgcttttctctcctttttccctcccccaaataatttcccctgtacctgttcattcaggtaaccaaaggtg 
tcctttgctatccagcccaggaaaagttttattgagaattatatggctggaataaaaactcatcaaggggagaggtcctgctctat 
tttcgcatctagttccaattcattatattcagcaattaggacttggcaaatacctgttaataattacaaaacttggtcagttacag 
acctacaaattcgggggcaagtctttctcttagacatggcagttcatcctctcccaccgagaaggctgttttctaagcagaaagtt 
45 gtctgtttttgtctgcttagcgagtttcatttctttatttcattctttgtgtgtgtatgtgtgtgaagtaacacctcacttctgtg 

attataaataaagaagtgaaagtcctcatggaacttgagtcgtttaccaaagtggaggggggggcactacagctgggaagaaaact 
gctgtcaggatatcagggttttaaattaggataacttttaaaattgtatttttagtggcaaagtaatatagacatggatttaatag 
aagacacatacacacatatatcccattccatactttggcactgaaaagtcgagagagagatagcaggagttcccaggaacagtgat 
gagcccggctaacatgaatgtgtttatctcccacctactgatatattttacatgctccccctgtaatgatgaaggcaagattacta 
50 actccagacttaggagtaacaggcaaagataaagtttacagcacaaatgccctgtctctctctctcacacacacacatgcccataa 

aactagcaacttactttattaaacatgtatttatatgcagtcgtgtgtctcaggatgaatatagacaggccagctgtttcatccca 
gacacttgtgtgaccatttctttatttcaggatttcccctaacaatttcaaatcaataggacaaggaaagaaatgataaaatatgt 
caaacttaaaagtctcctactatgtatgcctaggtaaatttaaggtgctttctaaaatatccacttccccttctctctgcccccct 
cccttcacccctctcagcaaatgtgtggaaactgatactcactttccaggttttctgcaaagcttctagcacaggagacaataggt 
55 gtggggcgtggggactgagtgtgcccggcagagaaagggttaatggcccttgtgttacagtttgcatctgttacatcttttatagc 

cccctgtttaaactaatcctcgaggcacagcatcttcccaacctccaccgagttttcaggattctcctcctctcctgcctgcctcc 

GAGGTCCCCCTTCTCCAAGTTTTGACAGTrTCAACTGAAAAAATGCAGCGCCTCTCTCGATTTTTAGGTACAAAAGTTTCGAAGCC 

agaaaggatacgatcatttagtagagcttaaaagtattgccgtagtggttggactttctctttcctttcttaagggaaaaaaaaaa 

TTCTACTGGAACTATTTAAGGGAACCAGTGTGGGGGAGCATGTGTGTGAGTGAGGTGGGGGGAAATACTTAAGTAAATATTGTCAA 
60 AGTGGCGAGGGGGGGTGGGGTAAAGGACAGTGTCCAAAGAGGCTTATAATTATATTTATCATTGCGGCGTAAAACGGGAAATCTTA 

ATTTGGGGGCGAGGGTGGGGGGAGGAAGAGACAGTGCCTCGATAAACTCCAAAAGGGGAGGGGAGGGGGCGCTGGGCGAGTGGGCT 
TCCTATAATTACTATTATCAATTTGCCCGAGTGTGCTTCATCCAGGGGCTGTTTCGCGTTGTTTGTTTGTTTGTTTCCTCTGGGAA 
TTGGGGGGTGGGGGGATGAGAAAAGATGAGAACGAAAAGAAAACCTCGCCTCACCCCAAGTTCCCGAGCCGGGGGCTGAGGACTTT 
TCGAAGGAAAGGGTCCGCCTAGCCCTGAGTCAAGCGGTCTTACTGTACCGCCGTGTGCATTCCCTCATACGGTCAGGAGTTATGAC 
65 TCATTTTGAAGATGTAATTCTTGTCTCTCTGATCCCCTCGCGGGTGCAACACACCAAACAGTAACAAACACAAAGCGCCTCGGGGC 

CAAGGCTGGGGGTGGGGGGCGGGAAGAGCGGCGGCCGAAGTTTCGCTTTGGGGTTGGGGGGCGCGGAGAGGTGCTCGCCGGGGCGG 
TGGCGTGGGCCCTGGGCGGCCCGCGCGCGTTTCAATGGGCGCGCGATGCCCACATTGTCGCTGTGTTTGGTTGCTAGATCGAGCCT 
GCGTGCTGCCGAAGCAGGGCGCCGAGTCCATGCGAACTGCCATCTGATCCGCTCTTATCAATGAAGCAGCCGATCATGGCGGATGG 
CCCCCGGTGCAAGAGGCGCAAACAAGCCAATCCCAGGAGGAAAAACGGTAAGAAGCAGCCCGAACCAAACTTTTCCGGGCCACTAC 
70 GCGGCTCGAGACCCAGGGAGAAGGAGGGGGAAAGGGAAAAGGAACCGAGGCGGCGGCGGCGGCGGCGCCCAGGGCTCTAGGGCGAG 

CCTCCCTCCGCGGCCGGCGCCGGAGCCCGGCGCGCGCGGCGGCTGGACCGGGGGGTGTTGGGGAAGTGCCGGGCAAAGTGAGCGTC 
AGGCACCCGGGGGTCCGAGCGCGGGGGTCCGGCCGGGGCCCCGCGCCCCCAGCCCCGCTGCCCCCCTCGAGCCCCTGCCTCCGCCC 
TCCCTCCGCCTCCGCCTCCCGCTCCGCTCGCGOCCGGCCCGCCGGGTCTCCGGCCGGGCTTCGGGAGCGTCCGCCTGGGGCAGGGC 
GGGGGCCCAGGCGCTGGATCGCGCAGGATCCCGGGGCGGGGGCGGGGGTGGCAGAGAGACTGCGAAGGCAGGAGAGGGGAACCGGG 
75 TCTGCGCCTCAGCGAGGCTTAAAGTTTCTTGCCGGAGTCGCCCGGCCGCTTCTCGGTGCGCCAAGTAACGGTCCGCGGGCAGCGGG 
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gcccggcccatcgcgcccagaccccggggtgggagggagtcggccggccccgcgcggggtccggtggggtcgatgatggctcgggg 
ACGGATGACTCCTCTCCAGCAGGCTCTGGCCCCCAGGCCGGGGACTGAAGGAGTCGCAGGGCGCAGCGAGACTTTTCCCGGCAGTT 
TCTACATGGTCTGGAGGAGCCCGTTATCCAGGCTGAGTCAGGAAGGAGGAAGGAGAAAGGAGATGGGGGTTCGAGGGGCACACGCA 
GATCAGAGGTGGGATATTAAAGGGGGGGGGTGAGAGTTTGGTAGGTCCGTTTTGGAGACAGCCAGAGAAGGGACGCGGGGGGACAG 
5 AGAGAAACAGAGAGAGAGGAAGAGAGTGAGAGAGAGACCCCCTAGGTATTACCCCAAACAAAATCGTGGGAATAAAAGAGAAAAGT 

GATTGGCAAGAGCGCGGAAGGCGCCTGGGGGAGGGGAGAGGGCTGGGGACTAGCGAGGGTGCCGGGGGGGGGTGGGGGAGCTGACG 
GAGGATAACTGAGTTTAAAAAGAAAGAAACCAACCCCCGAAAACAAACAAGCGAACGAGCGCCAGCCCAGACTCGGAAAGGAAACT 
TCTCGCTCCCCTCGCTCTCAGCCCGATCACCCGGCGCGGGGCCGCGTAGACGCTCCCGAGGCAGGCGCTGGGACGCAGCGCCCACC 
CGGCCTCCCGGCCTCCGCAGCCCCAGCCCGCGCCTCGCGGGGACCGCCCGGGCCCACTTGGAGCAACTTTCCTCTAGAGAAGACAA 
10 TTGTGCGCGCCCCCGGCCTGCCCCAGAGCTGCGCGGCGCGGGGAGGGGGCGGCTGGGGGCGCAGTGTGAGGTGCTGGAAGGAGCAA 

AACACAAAGACGAGAGAATTTTGATTAGAGACAAATGATGCTTTTCTCTCTCTCTCTCTCTCTCTCTCTAGGTTTTGTGTGTGTGT 
ACGCGTGTGTGTGCGTGTGTGTGTCTTTTGCTTGTTGTGGTGGAGGTGTCGAGCCATATGGGGGAGTGATAGAGGAATTTTAGTCA 
GAAACTGTTCGTTACGTTATCCTGCCTTTCCCCTTTGTGCTGTCTTTGATCTATTTGCTTGGCTTAGTATTACAGAAAAACAAGTA 
CAATAATATATTCCGAGCTGCTTCCCCAAGATTCAGTTCAGGCTGCTTCTTTTTAAGTCTCTCCCTCTCTCTTTCTCCCTCTCTCT 

TGAGTAATTTAGTAGACACTAAAATTACACCTAATGTCCCCCTCTCCTCTCTTGTGTTTCCTCTGTTCCTTTTATTAAATGTTGGT 
TATTGATTTTCTAAAATCAATGTCTGTTGTGGGGCTTTTTTCCCCCTCTTACAAGTATCTAAAGCACGTTGCTGATCAACTGGATA 
ACAAAAGCTTTGTGTCAAGGAGGCTTTTTTCCCTCTTCTGTTAAACAGTCATTTTTTTTTTTTGAGAGAAAAAGAGAATGAGATTT 
AAAACAAGGCTCCCAGAAGTGTTCTTTTGCAGGGAAGACTATTTAAAGTGTGCATTTCTTCTTGCCTTCCTCCTTCCACCTCCTTC 
2 0 GGGATTTTGCCACCGTTGACCAGCCTGGCCCTAGCAGTGAGGTCAGGCCAGAGCCCAGGTCTAAGGAAATAGAGGGATCCTGGCTT 

CCTGGGAACCCCTAGGAGACCTGGCAGAGAGGGAGGCCCGTTGGGCGCTTCGCAGGTGGAATGGAGTGCCAGAGATGTCCGCAGTC 
ATGGACACTGCAAGTATTTCCCCTCCACCCAGCCACTAACTTGGGAGAAGCCTCCACATTCAGAAGTGGAAAGTTGAATTGCACAT 
TTTAAGGCATTTAGCCCAGATCCTGCACACTTAATATCAAGCCTGTCCATTGCTTACAGCTTCTCTAACTTTGACTGTTACCTGTC 
TTTTTTTCCAAATAAGCTGTGGGAAAACATGCTGTATACTGGTTATTGTAAGTGTTTTTCACTGGGTTTAATCTGACCGAGCAATG 

2 5 ttctggttttgagaagcaggtagaagagtactaccaccccacccctttttcattttctttctcatcaaAcacatatccaatgcctt 

TCCCTTTGGGAATTGCTAGGATTTATCTGAACTGAGTGGATTTTTCTTCTTTCCTGGATTCATGGAAAAGATGTCACTTTTGAGCT 
TGTGTCTTTGCTG ATAACACTAAATATGATGATG CTTAT CAAAAT CAT AT AG AAATT C CT GG AAAGAAAT AATGG CAAT AATAAT C 
GTATAAGTAGAAGCTGGAAGGGAAAAAAAGATGGTCATCCAGGAACCTAGAATGGCACTTTATATAATTTTAATGAAGTCAACAGT 
GTATATATAGACTAAGGCGACAAGGAGATAAAACGTGTAAAGCAGTGTGTGTGTTTTAAAGGCTGGTCAAGAACGTGAGTTAGAAG 
30 ACAATGCTATGTACATTTAATAAAAAGCAAAGGAGAAGGAGGCAGTTGAAGAAAAATAAATGTACAAAGAGAGAAACAAGTATCTG 

AAATACAACCTTCCAGATTCTCAGGCTAGCAAGATGCCTGGCAGAGGCAGTGCCAGGGCCAAGTTAACCCATAGCGGGCAGTCAGT 
CTCCTTTCCCCCACATGGAAAGGATGAAATCTCTTCCCAGAAAATAAGATGTGCAGGAGGAAAGAGGGAGTGGGGTGAGGGGGAAG 
GAGGCAAAAAGCGAGTTGCCCGCAGACAAGAATGTGTGTCGGTTTCAAGAAAGTTCAGTCAGATGATCCTCAGTCGCCTGACTCAC 
TTTGTAACACTTTCACTGACGCTGGAGAGGAGGGGGAAAACCCAGCCCCCCTTTTTCTTTCCCCTGATTATACCCCACTATCTCCA 

3 5 CACAGCCTTGGAGTCAGAAATGAGCACTCGGAGCGGGAGATGCCCTGCTGCTGCTTGCCACCGGTGCGGCCCGTTTGTAACTTGCA 

AAGTTTGTTGCTTTTGCCCCTGATTCGGGCAGCGGGTCCTGGGATGCTCCTGCTTCCCTCCTGCCTCCCACGGAGCCCGGGAAGAG 
GGTCTG CCT CCCCATCCCGCCACCTTCCAGCATC AG CCTCTGAAAAATCTCACAGAG ACATGCACGTTG T AG CAAAAATCAAATCC 
GGAAACTGCTTGTTTCAGAGAAAGAAATGAAGTTGTCTTTTAAAGAAAAACTGAATTAGGAGGAGAGAAAAGGGAAATAGGAGAAG 
AAAGGAAAAGTTAAATTTGATTTTTCTCCAGAGTTTCCACTAAAGGGTTGGGGACAGTGTGAAGGAGAAGGGGAGCTTTTTACAAA 

4 0 TGCCTTTGGTCTCTGAACTTCAGTGGCAAAGAACAGGGATCAAGTTGAATGTTCTCAGGGCTTTGGATCCTAGAGGAGAAACAATC 

agaagagcagaaatggttatccctgtttaaaataagccctcactctttaccacttccttaaaggagtggaggtgctggtagtgatg 

gttagaggcaatgagggacggagaagttgctcccgtttcagagatgcttaaatgaaaaggaaagaaaatgcagtcaaccccttctc 

CAGGixGGTGCCTCCTAGCTCTCCTCCCTGAGAGGTGAAGTTGGGATGGGGCAACGAGAGTCATACACACTTAGACAAGGAAGTTTC 
CTTCGGATCACTGTCAGTCCAGACTTGGTTATCTTTGCAAAGTGTGGAAATCTTTGGCAAGTAGCTTTCTTCGTAAAGTTGATGAG 
45 CTTCTAGGGAGCCTGTTTTGCTGACTTTCAAAGCACTGGGGCAGGTTGTGTGGCAGGTACCAGTTCTGAGGGCGCTCCAAAGATAT 

CCATCTCCATCCTTTTTTCTCTGTGGAGATCTTCTGCAAGTTTTGTCACGCTGCACACACACAAGGCTGGGGGCTATGTATCTAGG 
CTGATCTATTTGTTTTATTTTGGT CTGGAAAAACT AAG CC AATTGGGGTAG AAACATG CTTTCCTTCGT AG CAGAGCC AGTAGGCT 
GCTGGTGTCCATAGAGTGACAGTCCACCAGGACTAAGGGTGGGCTGAGGATTTTAAACTTTACATTGTTTCTCTGTTACCAGATAC 
AAAT AAATT CACGTCTT CCAC CATTTGTTTTCAAAT AGGGTAAAAC C AAGATTAAAGTTCCCTGCTC AACTG CTATGTCATAGGTT 
50 XCAGTGTTTCCCTTCCTTCTTAATTTGCTTAAAGAAAATTCCAAGAGGTTATTAAAGACCTTGATGCCATATTAAGAATATTTCCT 

GGGAAAAATGTATGTCTACCCTGAAGGTAGGAAAGGAGGGCGTTGCTAGCCTCTAGCAGTGCCGCGTTTATTCTAAGATGTGGGAG 
ATTCTTTTCCTTGCAACAGTTTTTGTCATCTGCATTCTTCCAAGGCTTTTAAGGTGCATTTTCTTCTGTGTGAAAGGAAATTCTTT 
GTCCTTTTCCTCTCAGCACCGTGGCTTCCCAAGGTAGACACTATTTTGTGCCTGTCACAGAGAGAGGGAGTGCAGGTTTGCAATGC 
TCACAGACAATTGATTGTCTGCCCTAATGTGTTTCATTTACATGTTTATAACGTCAATGGTGCTGGGGTGTCCACTGTACCATTCA 
55 TTCCCGCATTCCCACAAGGGGGCAATTGTCTGAATGGCCAAGTCAGACACCTTTTTGATTGCTCTTTGGTTGTCTTTTCAGAGCAA 

AGAGATAAAGGAGGAAAATCTGTGATGCAGAAACACTAGTTGAAAATATACAGAATTAAATGTCACCACAAAAGCAGATGTTAACA 
TAAGCCCAAATATGCTTTTTAGCCAAGATGTGAAGGTTGAAAAAAATAATTCAGAGCAGAGGGAAGGATGATTTAAACCAATAAAT 
ATAGCCCTATTCCCCCTCTTTACTTCTTTTCTGTCTTTAGCAATCAGAAGATGAAATGTAATTTTCCTTTTCATTTTTAAGCCTTG 
AAACATCCAGGCACCTCCTCATTATTTGTATGTTTGCTGTGATTTGTGAATTTTGTATATATTTACATAGCTCTGTTTATGCCAAC 
60 AGCATCAGCTTACCACTTGGAAAATCTATTGAATGACTATTTGGGCTGTGGGGAGGGTAAACTTTTAAAAAGTAAGATCCAAGTAT 

TTCTTCATCAAGCAGTTTTTAAAAGGAAAACGATAATAATCAGTAGGCTCCATGGAAGCCTTTGCCTTAATAGCTATGTGCCAAAT 
ACTTTTATCTTGTGTGACAGTCATGTCAGAGTGAAATCTCTCAGGAAAAGTGTAACTAGTAGTTACAAAGTAAATAAAGGATTTCA 
TTTTAAGGTGTTCTGTAGTGTTTTTATGCTGTGTATGTGCATGTGTGTGTTTTGTCTTGTGTTTCCTCTGAGGAGGTAAGAAGAAA 
AGCCATCCATGCGTGTATCTTTTGGCTTTTCTCTTCTTTCCGTTCTCTCCTACATATTATGCATATATGTAGCCCACATGAATACA 
65 CCTGTTTAAAAGAAAATCACAGTTCAGATGGTGCCTTGCTGGTTCATTTAGGAAACAACAGTTATTAGAAGTTGGTCTGATTTCGC 

GTGTGGTCCATGAAGACAGAAAATACCAACTCTTGTGTCATCTGGTGGGAGGCAAATGGGGGAAAAACTTTTATAATTTTGTAGTA 
AATTAGAGAGGGGAAAAAAACTGCCAGTCTGTGAAAAGATTTTTGCCTCTCCGGGAAGACACACACACACCCAGTAGCTGCACCGT 
TAGCTGAACCCCTGACACGGCGGTCTTTTGAATGCCTTAGGTATGATTTCACTTTCGCTCACATCAATGCTGACCTGAATGCCTTT 
CATATCTGATCCGCTGTGTCTCTCCCAGTAAACATCCCCTGAGGGGAGAACAAAGAAAGGAGCTCTTCTTCTTCTTAATCACAATT 
70 CAGCCCTTTCACCGCCGGCAGGCTCCATTTGCATTCTGCCACAGAAAGCCAAGATGAAAAGAAAGAGAGAGAGAAAGAGAGAGAGA 

GAGAGAGAGAGAGAGAGGCACAGGGTAGTAGCTGAGTAAAATAACTTAGGTGTTTGTGGCTGTTTGTTGGGCTTCCCCTAGTTACC 
AGCCTTATATAGCTGATGCTCCACCAGGCCCTGTCCCTCCTGACAGGCATATAGTGTTACAAGATGGCATGTCTGTACTATTCATG 
GCCACCCGCTCAACACTTGAGGTAAAAAGTGTCAGGAGGGGATCGAATTCTCCCCCAGAAGCCTGTTAGATTTGGGGTCAGGTGTG 
TGGACTTCCCGCCCTTAAGTGCTGCCTACGATTTGGCTTTAATAAGTCTGATTGTTTACCAGCGGACCAGAGAGGTGAGGGCCCTG 
75 GGGGTGGGAGGGACGGGCGAGCTGGAGACTGGGCCCCTGGTCTGGTTTCAGTGACGGGTCCTCACACCCAGCCTGAACACACTGAT 
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aaatcctcaggaaaactggaaaagactttcccatttttccccctgactttttatgataattcatattttcaaatgaaaggggaaaa 

aagccaagaagaaactctcaaatgagccaaaaaggaaaaaaaaaattctctgaaaagaattttagggggaaaagttgtgctatttt 

GTGAGATGACAGCCTTTTTGTATCTCAAACTGGATGCTTCAGGATTTGTAGGGGAGGGGTTGGTGGTATTCACGTTCTCTTGTGAG 
5 AGAAAGTTTGTGCCTAAAGGCCrCCTTCCTGGGAACTGTTTAAACCCTCGCAGGCAGACCTGTCAGGTTTTACTGTGTTATTTGCC 

ACCATTTTCAACATGCAAAAGTAACATGCAGTTAATGGTATTGGAATGAGACCACAGCAAGAGCAGAAACCTCTCGTGACAACTTT 
TCAGCGACATTATCTTGCTCCTAGACTGTCTTGTCTTTTTCTTCCCCTTTCTGAAACCACTTTTGAGATACCAATAATTTTCTCCC 
AACAATTAGATTAAGGATACAATGCGCTCACACACATGCACCACACACACACACATTCACACACACAAACACACACACAAACTTTG 
GAAGTGCAATCTCTTCCAACAGCAGAGTGAATGATTTGAAACGGGGGCTTTTCCAATAACCCTTGTGGAAGATTTCACTTATAAGA 
10 GCAAAACTAACGGATATATTAGAAGTTGTGCGAACATGTGACACAGATTCCTGATTTTTTTTTCTTTTTCCCAGAAGATTTACAGA 

ATTTACAAAAAGAGATTATCCCTACACCTTCCACCCCTCCTATCCACCCCCATGACCCAAGCAATGAAGGATTTAGGCAGATTTAC 
TT CAGT AAACAC CTTT GGACACTTG CGGGG AAAGTGGG AGTCTGTTTG C AAAAGGAGGCTTTTG T T AAGTGAGGTACGGGGAT AAT 
GCTTTACCAGGCAGCTGTGATATTAACCTACCCAGCAATGCGGGAACACTCTTTAACTCTTTGAGTGCCTGGCCCCTTGCGCTCAG 
CAGATAAAATCCTGGCTCTCCAAAGACACTCAGAATTCTGGCTCTAGCAGTTTATTATTCAGACAAGTCTTATAGGCATGAAAACT 
15 GTTCAAGCTTTTAAAACAATGTGGTTTAATTAGATGAGGTGGACTTACATTGCTCATAAGCCCTCCAAATGGTGGTTTATAATTGG 

CAAGGGAAAAAAAAAAGATAGAAAAAAGGAATCAAGGCAGCACATTAAAAATTCCAGGAAATATCTTTAGAAAAGCTATTTTCATT 
TCTAGCTTTTAAAATATTAGACTACGGTAGCTAGAGGGAATGAAGCAGCTGGGGCCTCTCTCCTTCCTATAAAAGACACCAGAAGT 
TTGTGATGAAGAAAGGGGCTTCAACTTGAAAAGCTATGAGAGGCCAGTTCGGACAGTGATATGATCTCAGCCTTCGCATCTTTTCA 
AGGGGGAAGTACTGCCTATCTGTCCAAACCTGGGAGGTCATGTGAACCTCAGAGTCAGGGCCTCAGGCTGGCCGTTACCAACTTGA 
20 GACTTTCCAAAGCAAGCAGAGAGGCATTTATGAGGAAGGAGTTAATGGTTATTTTTTGCTGGGCACAAGAATAACTTTACAGGTGT 

TGCATTTGGGCTTAAATAAGATTGCCTTATTTAGTTTCGAAAAAGAGTGTAGGTGTCAACATTCGAGCAGCCACAAATGTGTGAGA 
AAGTAAAGGGTATGAGACATGACGGAATTAAAGGTGTTTGCTATGTTGTTACACCGTGTGTCAGGCTGCAAGCTCCCTTTGTCACA 
GCCTCCTGGTG ATTTGACAG CG CAGATCTACTTCCCTT CT AGGTG AG ACAG CATTTTT AAACTTG AGTTATAAAT ATGGTACACC C 
TTCGAGTTGCACCCTGCCTCCCAGATCCGTGAATCCTATTTGAAAGCATCTTGCCCTGAGACACAATGAACAAACGCCCGTATACA 
25 AGGAGGCTGTGGGCTCGGGGGCCCGGGCAGCGCCAGCATCACAGTAGCTGGCATTGACTGTTGTTTGGCAAGAAGGTCCTCTGCCA 

AATCATCCAATAATTAAGTTTTATGTTATTTGTATGAACGACCAAGCATGCAGTATTCCTTTTCAAATCAAAGGGAGGCTTAAAAT 

tactttttgaacactttcagaccatggtcaggtcacagtttgggggctgaattaaaatgatctcattcatgatctaattgaggttg 

GCAAAACCTTAGCAGTAGCAGGAGTACATAAATATAAATCAAAGACCAAAATTTAGCAAATCATATCATTTGCTAGAAATCTGCTC 
ATGAATTATTCTCCGATTGCCAACCCAGAAGTTAAACTTTGTCTCCCCTCAGCAACAGTAACTGCGCATATTTTTTCAGGCTTCTG 
30 ACAGGAAAGTTAGAGGATCTGAAAAGAGAAAGGAGAAGGAAGATGATCACTGTGTCATCAGATATGGTACATTTGTGACCCAAGAA 

ACTATGAGAGCTGATAAAGCCATGTACGTTTACAGTGGCTGCTGCAGCCTTGGTTAGAAATTAATATGGGTTTCTAAAAACCAGAC 
TTTGGAAGAGCAGGCAGCACAGACACATTAAGAGTGTAAGGGGAGCAAACGTTTCAAGAAGGGTCTGATTGTACTTTGCTTTCATT 
TTTTCAATTGAGGAATGTAATCATCATAATGATTCATGATTATTTACAAATTTAGTTCTATCACTGAGCTGGGTCCAGGGATTGAG 

atttgaagtagtggttagaactagaagacgatacggagctgttagtgtgcatattcaggttacctttcattctttctttcttttta 
35 acgctgctataaaattaagactccaaataacttttcctataatctgtgggattaaatgtcatactctattgtatctaatccatttt 

taagttgtaaatttttcttgtttgctgtgtatgatttcatcttaaacccacacaacactttactataaactagaagaggtctaatt 
ctacagttgaatcttttgaagttaaaattttaaatcctgtgtaaaagaagatgttcttttaatcaaacagtaaacacagaactggt 
cagttggccacctttatatatcacaaatatatgaaggtatacttttaaatcttcaggataaactaaggtgggaacatttaaaaata 

ATCTCAGGTGAGAGAGGTAGATGACCACATTCCTGGGAATAGGTAACTGTCATTAATGATTTCCTAAAATGTATTCTACATTAAAA 
4 0 AAACTGTAATGGATTTCTCTTTAATAGTTACGTTGCCCATAGACAACATAGTGATTTTTGTTCTTTATATACTGTTTCTTATTTTT 

TTATAATAACTCAAGGAAAGGTACTCCTGACAAGATGATAGCCACCCCCTCCTCCCAAATATGAAATAATCAGTAATAGATGAACA 
GATTAAAATATTGTGCTATATAAAATCTGAGGTTTTTTTCTTTCTCTCAAATGGATGAGTAAATTTCAAGGAATTCAGTGCCCAAG 
TGATCTATAAATGTAATATATTGCTTTCAATGTTTCTTAGTTTAAGAAAGTATTTATTGTCTTGTATATCCAAGTAACTGTAATCA 
AGGAAATTGCAATTGCCTATTCTTGGAAGTACCTAAGTTTCTATTTTAGACACCATGCACATCAATGGAAGTGTTTCACATCATGA 
4 5 G AATTCTCAGTTTT AAGAGGTG AGGTTTATATAT AAGG AACT C AGT AAG CTGTGT TTT CATAATAAAT AGACC CATT AAGAGG GAA 

ATATCTCTGAGCAAAATGGTTGTCCTCTAAAGATTTCCCATCACCTTTGCTCTGCTGATGGGAATTTGAAAACTAAATACAGCCCA 
TGTGCACACATTCCCACATGCACACAAACACAAATGCACCCTAGGATCCAAACTCTGAGAATTTTCCTCTTTAACTTTCACTACAG 
TCATCTAGCTTGTGAATGAAATACACTTAAACAAAAATAGTAGAGGCGAAGAATTAATGTAGATTCTTGTTTAGTAGGATTTATTG 
TAGGGGGGAAATGTGTTCCCTATGCCACATGATTCTTACGAAACTTACACCTATTAATCTAAGCTTTAAGTGTATTATTTAGGATA 
50 AATTACTAGCTTTCTGCTTTTGTACTGTTTTCTCCCATTTTCCTTCAGTATTACCAATCTTAACACAGATTATCCTAAACTGATTG 

CAAATTATTATGGTTTTTAAAACAGCATTCTGGAGTCCTGAATAAAGATGGTATTTTAAACTAGTGTTTACAATATACAGAATAAA 
AAAGGGTGGGGGAGATTTAAAACCATACCGAACACTTAGAAATGTGTGGAGTTTTATACTTGTGCAGATAAGTGTGAGGTAGCCTT 
GCCCTGTGAAACCAAGACCACAAATGATACGTGTCAGTAGGTTCTTTGATAGGGCTTCTGGCCACAGTGTTTTTGTGCTGTCAAAC 
TGCTATGTTGAACAAACACCTCCTCTGGGACAGAGTGATAAATGCAGAGACAGGCTGGCTTCAACCAGTCTCAGCAACCTCCTCAA 
55 CCACACCCCCCACTCCCAGCCCACCTCCTACCTCCTACAATCCAGCCACCTCCCACTCCACTTTGCCCCTTTACCTGAAATTGACA 

TTTATATAGAGGTGCCCAGGATTTTTTAAGGTGTCAGTGGTGAGTAATTGTTGATACTCCCCAAATCTTATGAATCAGTACTCTGA 
AACTGCAGGCAAAGTCCTTTTTCTGGCAGGCTTTATCTAGTCTTTTTAAATGGAACTGGACTGAGCTTCTAAACTTTTGCCAACTT 
G AACTTTTTC C ACCTTTG CTT AATCACTTGAAAAC CACTTG CTTTC CTTGTCTTT CCCCC AGTCGCTTTTTATTTTCTAATGTTCA 
AGCTATTACATTGTGCAACACAGACAAAATTTTGCCTTAAAAAATCCAAACACTATTACCTCTTACTTTTCACTTTCTAGCATTCT 

CCTGTTTACTGGTGCCTTTGTGTGTGCGTTTTTTCCCCCTGACATTAAATGAATTTCCATCTTCTACTTCTGCAATCTCTAAGAAA 

TAGATAAACCATTATATTTTTTCCCTGCTCGTATTTTAAAGTGGTGATCCTGACAGCAGGACGATTATTGCACTTTATGTTTTAGT 

GGATGTTTGCTGTTGCTAGTTACAGCAACACTTATCATAAGACAGCAAGAAAAGAGTAGTCCCTGGTAATTAAAGTAATGAAATAT 

tcatttactctaccttttctgtagtctcacaaattaggctgctacatttaatgcctgcactgcctctgtttttattataatggcag 
65 ctttcgcatctgcaattaggactaattctgacagttacaatttctgagggatggtaaacagtgaacgagatgtgcagcagaggtat 

tacacgtgaaaagcccttgtctctttaaccttgttgttttttttctcgcagaggttaccttttcccgatggtgcaaaatcgacttg 
acataactgttcatcagtttcagggttttccctggaggtatttgcatcaaatcagcccagtcaagcttcaagttgaaattggcagg 
ccagaaactcacagggtagagactggaaaagagacagccaaagtacaggcagcaaactgacagcagcagagtgaaagacagagggg 
tggggggaggttgagagcgagagcttttcaactttagtgtgcgggaaatctcagctcctcctgtactgatctcagcagcaccatat 
70 cctgaaggagcttgaaaggttgagattcagaacaccttcagctaattcttaccactagggctcaccagccttgctccgggggtttg 

ctctcacttaatctgattggatgcctaaagaggagtgggcacacttaattaaacggaaggaaagttctgaggcacctccccagcac 
ttattaaagcttgaaagccaaatctcatgatcagtgttataggaggaaattaaggtggtttgtttttttttttttttctaattgtt 
aacttgtaggaaagtgaacaatccctctctttaccaggtttgttttcttgggggttctcttctgagtagattaaatgttcacagag 
actagagctcaggggactgtccattcaaaagctaatgcattttggctaacaaaaagccagtacaagtagcaaaaattatatttgaa 
75 gagatactcctttgaatgacatgggtttgcaagttctctgtcaaataatgccctactatcctggtaatatgagaacacgtattaag 
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TTGTTTAAAAGGTCAAAAAACATGGCAAAACCTTAAGATGTCTAAGATACTCAACTTTTACTCTCAACAAGGTCACTTTAAGAAAA 

attctatgattgcaaaacttgtataattgcttttacaaagaaaacaaatatgaaaagtgtttcctttgcctgagaacattttttct 

ccttgatgtcttaaaaaaaaaaattgtcatccttccccgtctcttctaactttggagtgggagggggctggtgtttttactagatg 

AnTAAAATCCTCCTTACTTTCCAACTAGACTTGGGGGTCGAATAAGCCCTTGCTTTCAAACCGTTTTCTAGCTCTGTGTATGACA 
5 GGCATTGGCTGATCTGCTGATGCCCATTCGACAGGCACTGTTGAACTAAAGTGGTGTGACGGCACAGTTTTGTTAAGCTGTGAACA 

AAGGGCTGAAGATGCCTTGCTGGCATCATCCATGTGCATATTGGCCTTGTCACAGTTTTGCTTGATTTAATGCTCTGTTTATTCCT 
agatattaaaacttaaattctgaacaatatgttttcaaatactacataccaactttattttaaaagctttaactttgaggacccta 
gggtccatttgctcatccagtttctgtgtagccaacattaaaacacagctttggaaataaatagattgccagtagcctcttagctg 

TT ATCCATTTAAAAATG GG ATTCCAGTCTTTAAAAGT CTT ATT AGGAT AAAAG ATTT ATTTTTCTTTGAT CATTGGTTGAAAG T CA 
10 ttatttatttccaacactggattgtcacataaattcctaaggaagagttaccttgtgtgtactcagtgcagtcagagtagactttt 

taaaatgacaaattattaaagagatattcagtaataaaagaaagcctataagaatacctataagggtaggcacatcaccactgaga 
gaaaaaaaaaaatcaagggagtttatgttaaagtgagccctatttaagagatagcagaagaattaagattgagacttaaaaacaaa 

ATAATTGTTATGAAAATCCCTGTTCCAGAGGCAACAGCTCGCCTATCTAAAGAAATCTTAAGTTTGGTACTAAATTTAGATTCCAG 
CGTCCCGTTGAATGTGTCTTGAGCTTTATCTACGCTGGGTTTTTGTTCCCCCTCTGCCTCTCTTTCCACTCTTCAGGTTTTCTTCA 
15 AGTGTTTGCTAAGAGATTAGTTAGCAAGTTTATATTGAGGAGGTAGCCATGGGAGGCAGCTCTCTGCTTGAAGGAACGCGCAGTGG 

GTCAGAGTGAGAAGATACAGGGAGCTAAGACTGACTAAGGCCTGGGATCAGGTACTTTATTTTCTCTCAAAGACAAACCGCCCATA 
G AAAGGTTGG TGGGATGG CAT CTG CC AG CAGG AG CACAGATGTT ACCACTTTTAG AAACTTCCAAACAAG C ATTATTGCTGGAAT A 

ACTTTATGAAAAAAAAAATCTGCTGCCAGAATACTCCTTTTTCATTATGTAAAGAGGCTATAATTTGAGATATTCAAGGTTATTTT 
T ACCTCCATTCAT AAAAC AG CATCTTTCTTGAGAGCTGTTACG AGTTAGGTG AGG AAG GTGG CAAAGGAG AGAAAAATACTCAG CA 
20 GCCTAAAAGTATTGCTGCTGCTAATAACCGGTGAGACTGCACTAAGAATCTGAAATGGAATCTCCGGGGTAAAACACATCCACATT 

TCTACCTGCCCTAAGCGTGCTTTCTTAGCAGTGACTGAGATGAATTGTCCATTTCTTTTCAGTGGTAGTTTTTCTCCATGTTCACT 
TATGCCAAATAATTCCCACAGCCAGAAAGAGTGATACAGGTCGGGGTGGCTAGGAAAGAATAAGCCTTTATTGCTAGTTTTTGTAT 
AACATCAGGCATGAGAAAGACACTTGCTAACAGCATAGATTGCAAGACACTCTGTGGCCTGTTCTCTTAGTTTCATGAGAAAATTT 
TGTCCAATCCCATAGGTGTGAACAAGATTTAGACATGTAATCTCCAACCTGGAAAAGAAGAGAGCTTTTAATATATTAATAGGGCA 
2 5 GATTCTTACTTAATATATAAAGTGAATTTTGGCATCAGTTTGGGGTTTCCTATTAATACTTTGTTAGCAACTGTTTATGGAAGAGA 

CAAACAGCAGTTCATCCAAATAGTCCTCCTTCCCCAACCCCCAACCCCTATCTTGGTATTAACTGCTTTGTCCTGTCAGCTTATAA 
CATTCTATCTTTAAATTACTCTAAATGAAGTCATAATTCTAGTTATGTTTTGTAACAAGTCCATGGCTAGGACCAACATGACTTCT 
CACCTTTTAATGAACTGTTCTACTTTAGGATCTTCTAAGGAATAGAGTGTAAAAAGAAGCAAAGCAGGAGATGAAGAGGTCTCGTA 
AATAGTTTCCTTTGAACATCCACAATTGCTTACATGGCCTTTTCCCCTTTTTTCCAGGCTGGCAGAAATGGCCTAGCCCAGGACTC 
30 ATTCAAGTGAGCACATTTCAGAATGACTCATTGGATGATTGGAGGGAGACACAAGCCCTACGATACCAATGCAGTGTATTAATGGA 

GAAAGTTCCTGAGATTGGGAGTGGGTGTGACATTAGGCTAGGGTATTCCTGAAGGGCTCTAATTCATGTGAGAATATTAAGTGTAG 
ATCTTCTAGCTATCAGTTAGCGTAAGGTTTCATAAACAGGTAATGATGGCTCTTTCCCCCCGCTACCCCCCCATCCAATTTCTAGC 
TGAGTGAGGAACAGGCTCTGCTTCATATAAATACGATCTTTGAATTTATCTGCAATGAGGTACAGCTTTAATGATCTGTATCTGCA 
AGCCAGGAGCATGAATGTGATCTTATTGTATCATAGTGTAGAGATGAGATAGGCTAGCGCTACAGCACACCAGTGCATTGTGCCTG 
35 GGTGTCGGGAGCAATCCTTCCATTTCCAAAGCAGCAACTCTTTATTTTTCATCATTGTTTCTTTACCTCACTTGTATGCTCCTTGT 

GATACAGATCTGAGTGAGTTGTGCAAGCTTCAGACTTGCCAGCCCCCAGCTCCCAGGCCTAGTACAGAGTAATTCATAAACTTACC 
ATATTAGACTATCAGATTGAAACCAAGGGTTTCTACTGTGGTGGAATTGGAAAGCCCATTGTTTTGATTATCATTTCATCAGCCCC 
AACTGATACTAGTATGCTCAAGGAAAACATACTTCAGTTACAGTTGATTTTCAGATTCCAAAATGGTGCTGCAAAGCCTGTGCATC 
TCTAATTATATTTTATGCTAGGCTGTGCAATACCAAAATATACGCCGCAGCAATCAGTGAGTGAACAGTATCAATCAATTTGTAAA 
4 0 CAGATGAAGTCACTCATTCCCAAACTGGTTTTCCAAAAACAATTACTAAATTACAATAGAAAAAAATTGTACAGTTACTGTATTTG 

TGTGCTGTGTTACAATCAACATACCAGGGAAACAAAACAATTTAATGCAGAAAAAT CATC ATT CAT CTACATTATAATTGCTTCTT 
TTTCACATCTACAGGGCGGTTAATTAAAATTGTGATTAAATGCGGTCGCGCTGCCTAAGATGTCTTGCCCAAAACAGGTGGTACAG 
AATTTAAAAGTAAAAAAAATGTAATTAGCATTGGAAATTGAGAAATTGCCTGTAAGAATCAGTGTTAATTTCAGTCAGTGATGAGG 
TAATTTATAAATGAATGCAGTGGAGGCTGTGCAAATGCACAATTGCCTTCCTTGCCATTCTTAGCATTCTCAGCATGCAGGTGAAA 
45 ATGTTTTCAAAATATTGAGGTAATTTGAAAATCAATCCATGCATTCTGTATCTTTTTTCTCCCATTTGTACCAAATGCTGAACAAA 

TGCTGCCATAGATGGCACAATCCATCAGTTTTTTACTTTCTAAAAGTAATGCTGCACATATTTTAGACCTAGATTAAGAAATATAA 
CAACACAAATTGCAAGCCTAAAATTGTTACACGGGTCAAAATTGTACACCTGAACTTCTGACTAATGGAGATTTGGTTGGCTGTGA 
AATGCTCCCATCAATAAAATAGAGACATGGGGGGAAATCTGTCCATGGTATAGGTGGTACAAACAGAATGACTATTAACCAATCCA 
ATAAATACTTGAGATTAAATTTTTAAAGTTTAAGAAAGAAACAGAAAATTTATAATAAGGCTGATATTTTTCTTAGAATCTTGAAC 
50 CGTAACTTTGTTATTCCATCTAGAAACATCTAAAACCAGTTAATAAAGTTATCACTAGAAAAAGCGTTTACAGAAATTAACTGTTT 

TTCAATGTCAT CTTTCCTTTCAACAAAG ATGCAACTTTCTACAAAACATTATGCTATCAACTTACTATATTT CAAG CGTT CTATTG 
GCAAATGAGTGGATTCTATAGATTAGATACTGGTTAAAAATTATTTCTATTTACGCTGTATTTTTACTATTAAACCGCTAGACTTT 
TAAAATCTTTTAATGGAAGAAATTTAACTTTCATGTGCTTATTCTGACCCTCTGAACAATATGAATTTAAAATATTTTAATAATGA 
ATTGAGAATATGGGGTTTGAGTATCTGGCTTGATACCACTGGAGTT.AAGAGACTTTGTGGGGCTTTTTAAGCATCCTCTTCTGTGT 
55 TTGGCATTCTGCAAAATGATCTCTCCATATAAAGCTCATCCTAAGAATATGCTTATTTAATTGTGGCAGATCAATCTGATGATCAA 

ATTCTCTC ATG TAAAATATTCT ACGTGTTTTTTGCTGTTTCAGGCAG AAATC AATAATTTCACTTCACT CTG AAGTT ATGTTTTGT 

GGTAATACGGACATTTTCAGGAGAAAGGTGAAAAATAAGAAATACTGTATCTCTGGGAGTGTCATCTTTATTCATTCATTCATTCA 
TTTTTAGAGACAGGGTCTCACTCTGTGGTTCAGACTAGAGTGCAGTGGCACCATCCTAGCTCACAGCAGCTGAGATTCCTGGGCTC 
AAGGGATCTCTGGGAGTATCTTTCTATCCTCTGATTTCAGGCCTAGTTTCGGGCCTTCCCTCATGACCCTTCCTGATCATTTTTAG 
60 GACACAAATGAAAAGTGCAATTTAGAGGTGACAGCTCAGCTGGTTGTTCCAAGTGGCATGCCATCGTTTCTCTCATATTTAAATCT 

GTTTCCCATTTAATATTACAAGTAGAAATAAAATGAGACCTCTAAATGGAGGAAACTGAAAGGTCACCAGTTAACTCCATGATCCC 
TCTCCTTTCACCAGCTCTTGCCTCCCACTAACTGTGATGATGACGATTTCATATTCCAGCAGTCAGTTCACTTTCAGCGAGGGTGG 
GTG CAG ACTT C ATCAAAGAATGG CTTCCTGGATTTCCTTCAGG ACCTGTG AACAT AAG ATCCG CAAC CACATGGGG CTTG G CT CAA 
ATTTCAGCAGAGTGGTGGGATGGAGGAGGTATTATGACGTGCTCCAGGCTGCACTGGTTCTGAGTTTACAAGGGGTCACAAGGGTT 

65 agagaatcacagatgtcaatagagcgcgaggaccttcctaccccttgaaatatttgcagtagaaatcttacctctttacgtttggt 

tcgtagtgccccatgagcttagcacggcaatgtggagttacttgtgagatgccaccaatgtttcatatatatatatagtatattat 
ataatatataatattaatatatattatataatatataatattaatatatattatataatatataatattaatatatattatataat 
atataatattaatatatattatataatatatattattaatatatattatataatatataatattaatatatattatataatatata 
AT AT TAATAT ATATT AT ATAAT AT ATAAT ATT AATAT ATATTAT AT AAT AT ATAAT AT AATATGT ATGAT AATG AC AT AT ATAT AT 
70 ATATGTTGAGAATGACAGTGTCTTTTTATACAAGCTCCCTCCACCAAGTATCATCTCTGTACTCTTACAGGGTCATCAAGATTGTC 

AGAAAAGGCCTGGACTACATGCCTGTCCCAGCACTAGATTGGTATTTTTTAAGTCCTTTTTTGTTTCAAAGTTTGCCATGTGAGCT 

taactcagttcattctgctgttattacaagcatcacctctttgaagctgttatcagattcatgaaagaaaaatgcgcattttcttt 

TTCT ACTG AG G GCTTCTTTCACCTTTATTCCTG AG AGTG ATCAGAG CTT TG AATTG T AAAAAAAG AAAAATTTTCTCAT TGT ACAA 
TAATTGAAAAGTATGTCATCAGGTCCTTTCTAGGTCTTCCTGTGGTATGTCAGCAGAAAACTACAGTGTTTGTTCATTTTGCATTA 
7 5 ATTACACACCTACTATGTGCAGGCTCTGGCTGAGGTCTGTGGATCAAAAAATGGATGCTAGAGCCTGGGCCCCTGAGGAGCTTGCT 
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GTCTAGTGGGAAATGGGGGTGCATTTAAGATATGATGAAAATGTGGCAAGTGCCACAAAGAACTTTCTACCCAATACAGAGAGAGT 

acagaggatggcacaactagatctgggagaaggtggtgaggggtcacttcatggcagaggtgacttttgaggagactgttgtcata 
taacatggatttcaccagcaagtgagggcacagcacgctgggctgagaggatggcatgtacaagccaggagaaagggtgaacagcg 
caggcattgtcagccaactgagatgtctgaaacacagggcatgagcaaagaggatgggcttgatttgagtctgcaaaggtggtcag 
5 ggagcagaagaatgtcctatcccatatttttggcttgtatccagtaaataggtgatggtgagcttgcgaaccatgttttatagaag 

AGTGACATAATTATATTTGCGTTTCAGTGACACGTCTCTGGCAACTGTACGAAAGATATTATCATCrAACATTTGTTGAGTACTTA 

acaatgtgctgggacccgtgctaagaattttgcctatgtcatctgatctcgccccaacaataatgctgtgaaatgggtactattat 
tttcatactaittttactgatgaggaaattaaggtttagaaagggcatgagcctggagtcaggaagaaagtctacggttacatgtt 
actgtaatcatggaatttctagaattacaagcaacacaggcaataatgatcattgactagaaggacatttggaaaagaaaacccag 
10 cgtttgaaaaagagtgaggcagtttgattctgtttctctgagtgaatagtgagactaagtggggtgtaaggatgtttcatcctcaa 

aatttattttttctttcattactatgtcagtttgaaaaagaaaataaaaaatggttgttgatcctgaagaaactaatcctagaatg 
tgctacatctttgagagtttggaaagagacagttaacatacaacccttcaaaacagtggaatttggtaaaccctggaacactgttc 
ttgctgatctaattcatgacattaaggccttcctcggccttatgaggaagcagatgaaaataatccttttgcgatgactattttcc 

CCCTTTTCTGATTTAACTCTTCCATTGCCTAAGACTCACCAATTCTCAAACTTCTAAATTCTCCACACTGCCTTATCTCTGCCATC 
15 CCATGGCAAGTCCTAAAGCTGCTAACATTTTGTAACAACTATGTGACAAATTGTTGTGCTTTTATTCAGGTCGGACATCTTTGCCA 

ggcttgcttgttgtgttttctgtttggctgtgtcatgggaccaaaggtgcctgcctttgtacagcatgtcaaatctggttaacatg 
cagccatttatctttaaaaccactcctgcacaatggcagaggtgggccaagccacagggctctaagcacaacccaatttttcagac 
catcttttctgcatatagggagcacgttggacagcagacaagacattttgtgatttggggaatctcttagagacaaattgtagagt 
gcaagtgcagtgtaactggactgctgggtgcccagtgaagtgaggaaaatcagatacagcacaggctgaaagaatgaagcaagaat 
20 tcatatctctgtgcagaacatgcacagtactttgctcacacagagagttcacacatagacaaaagcatgtttgcttgtgggttatt 

TTCAGGGGATTCTATAGCCACAGTCTAGGCGTArATATTTGCACGTAAGCTTTCTTTCTGCATTTTGTACTGGTAGGTGTGTCTAC 

ATGTGAACATGTAAACATGCTTATATGAGAAGACAATTTGCTGTTGCTGATTTAAGACACGGGAAAGGCCTCCTAGTTCACTGAGG 

CTCAGAGCCAGAGTGTCAAGTGCTGCAGTGAAAAATACTGAAGATTTTTCTTTCCATAAGACAGCTGCAAACTTTATAACCCAGTT 
25 CACTCTGGGTTTTCATTTCTCAATTGTTTCAAGGTGTCTTGGGAATGATTTGCCCTTAAATAACTAGTTATCAACAAAGGAGAAAA 

AATAGCAATAAAAAATGTGATAAACCTGCATAGACTAGTTTAACTAAAATGAAGAATTTCCTTGCTTGGAGCAGTTCAAGGACCGA 
ACATAGCAAAACTGTGTGATTTAAATGAAATATTCAGAGTGGTCAACATAAATACACATGTAGACAAGAGATAGTATATGTGTGTG 
TGTATACACTGAGGTtACTTCTTGAAGAAATAGGCATTTTTTCCTTTCTTTTTGCTTTTTCTTTCTTTTCTTTTTCTGAGTAAAGG 
ACCCCAGAGATTGTCTTTCACTTTGAAAACAATCTCTAATATCAGGAAAATGCGCTGTTTGTTTATGCGTACATAATGCAAGTTTG 
30 TCCGCCTGGGAACTGCAGCAAATGGGAGAAGTATGCATGGATTTCACAGGTAACAGGATTACGTGGGCACATAATTGATCCATTTG 

GAGAAAAAAAATGACAGTGCTCTAAAGATGCCTAGGCTTTGGAGATGGAGTTTATGAAACAGGCATTTGTAAATTCAAAGGAATCA 
ATATGTCAATTTTATTACATCTCAGAACCAGCTGGGCATTAAAGGAACAGTAGCCTTAAAAAAAATTACAGCTGCATATTCCTACG 
ttgtctacctttcttaaaggccctagaatttaaggaaatgaacttagagatgtgtaccttttcagaaatgaatttacattgtccaa 
agagaacaacaatttaacattatgtcagttatcaacctaaaaatttgattgaaatgtctgccttatcattacaattgaagtctatt 

35 AATAGATAC AG ATAATAAG CAG AAT AGTG ATTTTCACAT AGGT TG CACTGTC AAGG ATTCATTGGAATTCATATTTG CATTGTG CT 

TTTCAACAGTCTAGATTTTACCTCTTCACTGATGATAGGACATAGTTTAAGAGCTAGCCTTTGGGTGTCCCACAGAATTGGGTCTG 
tgcatgtgtgaaatattcctgttttattagagtttttgacaatctatttttttttttttttttttttttttttgagacggagtctc 
gctctgtcgcccaggctggagtggagtggcgcgatctcggctcactgcaagctccgcctcccgggttcaggccattctcctgcctc 
agcctcccgagtagctgggactacaggtgcctgcaaccacgcccggctaattttttgtatttttagtagagacagggtttcactgt 
40 gttagccaggacggtctcgatctcctgacctcgtgatccgcccgcctcggcctcccaaagtgctgggattacaggcgtgagccagt 

gcgcctggccgtttttgacaatctaaaaagaccaagctattttaaattattaagttcctaaataataggatttggacagcagccat 
aagagaggtgaatgggatgggaatttaagatactattttaatatcacaaagaggttacacaactaaggatgaaagttagaagctat 
GAATTGGTCCACATACTCTGCATGTGCTGTCTGCTAGAGGCTGCAAGGCGAGCTGCTTCACTG nTCATGTTCCAATCTCCACCAC 
CCAGACTCCTGCTCCAATAACATCTCTAGATCTATTCACTTGTAACAAATGGAGCCCAGTTCTCCTCCCTCCCCAAGGAGGCCAGA 
45 CACTCGATACAATGAAAAGAACACAGGATTCAGACCCAAACAAATTTGTGTCCACATTCTGATTCTGCCATTTACTCTCCATGCCA 

TGTGCCCCTGGGTGCGTTTCTTAACCACTCTGAACTTCGGTTCTTAATGCTTAAAAATGGGGAGCAGTATTTGTTTTATAGAATCT 
TTGGGAGTATTACACAAAATTCTAAAGACAGTGTCTGGAGCCTAGAAAACGCTCACTAAATTCTGATTATGACTGTTTCAAGGTGT 
GACTAATCAGGATGCCAGGAACCCTACGATGGAGGCACTTCAGTTTCTGGGCCTTGCTGAAACATTCTTGAAAAGAGGAAACAATA 
ACCGTAGCCTGAGATAT'rCGTTCCTTTTTTTTTTACTCTTTGGAGAGTACTTAAAAAAAGAAGAAAAAAGAAATAGTCATAGTGAT 
50 TGGCATGCTATTCTACCTCTACATTTCCAGGAAATATACATGGTACTTTTTCTTATAGAAACAGCATCTCCTCCAAAAAGAATACA 

ttctgagatgacttttgtcacagcacttaaaatatctgattcctatttgtctccccacaaatgtgtaaatggcttgagggcagtct 

tgcccatctcagctcaggccatgacatacaaaaattgtttcgttaaagcaaaggtataatgaatacagcgggtatattaaagattc 

AGTATACATTATCATATGTAGAAAAAAGCTTTGGGTAACTTTATGTCAGATTCCCTACCACCATATTAATAACTTTTTGAAATTCA 
CTTTGTGACAGCTATGTTATTTTGAATACTTGAGTGGGTTTGCTTTTTGTTTTTGTTTTTGTTTTTAGTTTGTATTTAAATCAACT 
55 GGCTCTCTGCCTTTCTCAATGACACCTTTGAGACTTGGGAGTCAGGGAGGCAGAGAGGCAGTGTGGGTGCTCGGAAGAGTGTAGGC 

tttggacatctgggctcaaatttggtttctactttcatacaagccataagacctgtagcaagttgttcagtctaactgcatctctg 

CTTCTCATAATAATACTCATGTTATAGGGCAGTTGGGAAGAAATACTGGTAACAGGTAAAGTGCCAAGCACATAGTAGGTGATTAA 
TGTTCTGTCCCCTTCCTCCACTCTTCTTTGTCACTTGAGCATTCACTTTGGGTTGGCATTTAGTGAGCTCCTTCTGCCCGTCAACA 
AGTCAATCAACATTTAATACATACCATGGGTAGATATCTTACCCCTGTTCCAAATTTCATTATGAAAATTGGGCTATTTTCTACTC 
60 AAGGAAATGAGCATGCAGAAGTACCTTCTGTACTTAGAATCACAATCATTTTAGCTATTTTCCGCTTAATCTGACGGTTTCTTTGT 

TCCCATCATCTTTTTTAGTGAAGCACTTTGGTGTTTCTGCAATCCTTTGCTATCATTCTGTGCTTGGGTATCTCAGATCTCTCTTC 
TCCCCCGATCCTTTGAAGACATCAGAAAAGAAGAAGCACAAGGTCTCTTGACTATACGTTTGCCACACAACTGTGTGGATTGGTTA 
GTTAATAGAGTTGATTAAAACACTTTGTTTGATTCTGCTTAAGCATACCAGAAATACATTCAAAATCTACAGCTACAAAATGTAAA 
GAAGGTAGTCCAAATATAGTACTACATAATGAGGCTCCCTGTTGGTAGTATATAAAGCAGTTTAGAGTATAGCTTCAAATTCrAAT 
65 GAAGATCATTTTAAATCTTGCACTGAATTGTGAATTTAAAATTCCCATGTTCTCCATAAGTATCTGAAGAGGGGCATGTAAATACC 

ATAAGTGAATTAATTACTGCCTTAAGTTGGTAAAGCATGTGrGAATCCAAACTTTATTCTTGAACTTGCACTTCTCTTCCCAAGGT 
TTTTTGAACCATTTCCTATATGCTGAGTTCTGAGTACCTATTTAACTACTGAGGACATATGAAGAAGGTAGTTTTCTTTGCATGGA 
TTAAATGTTTCAATCTCTGAAAATCACCACCACCACAACAAAAAGTCTGCCCGGCACCATCTACATGTACATGATGAAATTCCTAA 
AGCAGAAAAGATATATTTATAATCTGAAACTTATAAAAACATGACAAACTGTTACCTTCACTTTTGTGCCCCCTTTTTTCATTAAC 

TTTGGTGGTGTAATATTGGGACCACTGAAGTAATTGGACAACTTTTCCGAGCTGACTCTTCTGAAGTAAACCCAAGGCAAAGGGAA 
AATGGAGCTGCTGCTAGGCTCAACTGATGGCGCCCACATGGCGCCCACCCCAGCTCCTTCAGAGACTCCATCATTTCCACAGAAGG 
GCCAGAGGCCCTGCCAATATCCGCACATCACTGGCATGATAGACCATAACAGCTTCTTCTGAGCTGTTCCGGTCTATCGTGTCAAT 
GCGTACTCGGGGAGTCCTCAACGCACGGATCACTGACACGGCACTACATAACGGCTCCTTAGCAGCCATTATTGGGTATCAAGTCA 
75 ATGCCTACTCAGGGAGGCTTTATCGCAGAGGCCTGCACGAGCAGACACATTCCGAATACTAAAATTCCTTAGGAAAATTAGTCATT 
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GCCCATGTGTGATAGCTGTTTTCCATTTTGAATTTTAACCATTTTGGGAAAAGGAAGAGAATGGGAAATACCAGTATAGTCCGAAA 

agcccttaaaaaatgagtgcgaaaagtggaagggtggagtggacataggaagatgatgaacttgtcattttttcctttccatagct 

T CATTTTATTGTGTCAAAGTTG CAG AAAGCACTTCACTTTC ATCG AGG CTCTTTTTAGG CAGGGTACAG C CAAGAAAACTTTTTTA 
TGGCTCAGATGTAAATCCTAGAAAACGTAGTAGAAATGATGGCAGGATCTCTAACTGTAAAATAACAGTAGTGTTAGTAGTAAGTG 
5 TCATTATAATAACGTTATAGAACTCTGCACATCAAAAATACCACATTTTATCATGATCTCTGCAAGAGATTTCTGTTGGTAGTCAT 

TCTAGACTTCTAATAAATAATACGTTGAGTAGGAAAGGTTCTGTGAGGATCCAAATAATAATGAAAATGACAGTGGTGATATTAAT 
AATAATAGTACAGCTCCCATTTATTGTATCATTATTATGTGGCAGGCATTTGTATACATTATCTCATTTAATTTTCTCAGCAGATG 
TGACAAAT CAGG AAACTGTGG CTTAGCAAAGTTAAATAACTTG ACTGATG TCATGCAAC C ACT AAG TG ACAGTGGTGGG ATTTG AA 
CTATATCTGGGGAGAGTCATGCTCTTACCATTGCATTGCCTCTAATGATCATCACTTTCAGGGAACTAGGTGTTTAATTAGAATAT 
10 CCCAACCCATTGTCTGCTTACTGATCAGGAAACTGAGGCAGGGTAATTTTAGTAATTCCCCCAAATAATAAAGAGAGTCAGAATGA 

ATACCAGAAAG CAACAAG AGG CT^AAAACAGCCTTTCTCTCTG ACAACATG TT AACCAC AAAC AAG ACATGGG AATTTC AGAGC CTC 
CGTTTGTGTTT CAGAAGGAAT GTCC ACTGTTG CCAT CAGTCCTGAAAAG ATTTCCTTG CACC AAAT C AAAATGGTTCG AGTTTG CT 
GTTGTTGATATTTTTTTTCCTTTTGTGTTCTGCTTACTGACTGACATCTGCTATCATGCTAAGCAGGTGTTCCTATGTAAACGAAC 
GTGCCCTGTTTGTGTTT CGCCATCCTCG CTG CTG CG CACCCAAATG AG CAGCGTG ATT AAGAATCCTGT AAATTTTTG AAAGG AAA 
15 CGGATGGCTACCCTACTAGAACATAATTACACCGTTCCAACATCCGCAGCTCACTGCTGCAGCAGAGTTGGAGAACAGCAGAAATT 

AATAATATATAATAGCATCATTCTAGTAATTTATAAATGAAATAAAGTAGAGAGGAGATTCTGCTGATATGCATTTTCTCCTTAAT 
TCTAAAAGACAAAGTATAGATTAGAATTTTAGTGGGGTGAAACCTGGCCAGCAGTCTCCCACTAGTTGCCTGATTCATGATAGGAG 
TGTTTTTGCTTAGGGAAAAGAGCTAATATGTTTTATTAGGCCAGAGGAAAAAAAGAAAAAGAAACATGAATAAACAAGGCCCTCTA 
AAGGCAACACTAAATAAAGGGGGTCTGAAAAAATCTCTGTGGATTGTGTGCCCACTGTATTTAAAAAGATATTATTACTTTAAGAC 
20 TTCAACATGTGCTGCATTTTTTCTrTCATTGTAATAACATACCACCATAGGTCACCCCTTCTGAGAAAAGAGGGACTGATCAGTTA 

AAGATGTGGCCCAACATAAACTTTATGTTAAATAGCACTCGTGTAAATTCTAGAGATCTGCTGAACAACAATACACCCATAGTTAG 
CAATAATAGAGTAGATTTCATCTTGTATGTTTTATCACAATAAAAAAGAACATTCATGCCTTTTTAAAAACATTATTTTGAGTACC 
CAGTATGTGCAAAGGAGCCTCTTATTACAAATCATCGTTAGATTAAGGGAGTTGATGCTTTTAGTCAACCATGCTGGAGAAAGAAC 
AACACTTTCTAAAGAGGCAAATAAACTATATGTTAAAAGTAACCAGTCCATTTCTCTGTCTCATAGGGTTGTGGCAGGCACTTTAG 
25 AAACTTTAATGTTTTTCTAACTTCATTTACCGTAGGTAAGATGCCTAACAAATGGATGAGCTCAGTTGTTTCAAGAGTTTGTCTCC 

CATGAGCCAATGCCCATCACACACACACACACACACACACACACACACACACACTCACACACGAGCAATTATCCTTAAGAAAAATA 
ATATTTATAGCACTTAAAGTGTTATTTAAGCAACTTTTCCTGCTTAATTCCAAAGAATGACAATACATCCAAAAAAAAAAGTCATG 
GATTTTCTTCCTTTAATTAAACTTAGAGAACATGAAAATACTGTTTGCCTTTCAAGAGAAGCATGTCCATTTAAGATGCTTATTCA 
TTTAAGCAGTATTCATTTAAAGGTCCCCTTGAGTATTACTCTATGTGTTTTGATTTGGTTCAGAGAAAATAAATTCATTTAATAGA 
30 TTTATTTCATTAACAGGTATTTATTTAAGTGGGTTCCACTGTATTTAAATCTCCAAACAGTTTCCATTACTTCCTTAGCTCACTTG 

CTCCATGTTGACTAATTTTAATAAGCCTAAGGTGCCTAGGGTCTTATTGAGTGTTCAGTTTGATCAATATGGTTAAATTAAAATTG 
TG CAAAAT ATAAGCAAATGTACTCTAAC AAC ACAGTG AAAAATGTG CTGTG CACT AAG CATTG ATTGGTATGCTGTGG ACACAG AT 
ATATGAAGCTGGGTGGGCCTCTGAACTACCTGGAAACTGCCACTCTCCTCCAAAGCTCCCCTGGCTTTAGATACATCCATGTGATC 
TCCCACCCGTTCATGGAGACAGCAGCTCAGATACCCCCATTGAATTAGAAGGGGAAGGAGATTCATGTCAGGTGTTTTGCTTTTTG 
3 5 ATTT AATG G AAAACAG CATG T AAGG CT CAC AG TG AAAT C C T AT AT AAAG AAAAAAAG CTAAG ATTTT AT AAAAGTT CAACTT TG AG 

tattgctgaaatgctttaggtaataaagaatgcaggccctagttctttttcacagaataactttttaccgtaattatccttaaatt 

TTAATCATTTGGTAGCTTGAATTCTTTTTCAGAGATCTTACTTGTCAAGTTTGTTTTAGCAAATTACAAAAAAACAAAAACAAAAG 
CCAACCTGATTTTTAAAGTATACCAAAATCAGCTTTGCCATTGGTACTGCATTTGAAAACCTAGTAAGCTTTCTAACAAATTCATT 
GCTTTCTATATAATTGTAAAGTTAAATAGATAACTGAATATTTTTAGTGGATTCCTTTTAGTATGAATAAGTTTGTATCTTCTATT 
40 CCTAAATCAATTTCTTTACCTTTCCCTTTTTCTCTTCTTTTTTTCTCCTTTTTTGCCTGTTTTATGGCAAGCATACTTAATATTCA 

GTGTCAATCTTTTTAAGCTTTTCAAAAATCTACCACAATCACTTACCAATCATAAGTATATATCATTCAAAATTGTTCCTGATATG 
TGCTGGCTGTTGGGGCAGTTTCTTTTTCCTACCTGTTGTGTGCCTTTGTACCTATCTTTAATCTCTTCTTGCTAAGTGATAGCTAC 
CATCACAACACTGGCTTTCCTTGATAGCATATCTTCCTGCATGTCCAAAACTTAAGTTCACATGAGCAGAAGTTGTTCTTATCAAA 
GGTAAATCAGAAGTTAAAAAAAAAAGCAGAGAGATAAAAACATCAAAAATGTACATCTTGCAAGCAATGATGTTGAATTTGGGAGA 
45 AGTGTGTTCTATTGAAATGAAAATCATTTTCTAGTTTAAACTGATCACGGAAGTTTATATGCATAATAAGGATTTGAAGTTTCCTA 

TCAAATTAAGTACAGTGTTTGAGCTTCCTAACATTTAATAATACCATCACCAATACACCTGCAAAATAAAATAATGTTTGAGCCCC 
AAAATCATCAGAAATATGTAGACCAATACCAGTTCAGAAGAATTGACTTTATTTTTGTAATGGGGCCAAGAAAAATTCTTAGGTTT 
TTGTTTAGTTTTGTGCTTGTTAATCTTGATTTTTCCCAGTGTTTTGCATGTTTTGAGTTTTTAATATCAAAGGTACTGCTCTTTGT 
AAACAAGTGTAAGTTTACCCAGGCAGCTTCACTTACACCCTTCCCTTGTAATCAGATGTGAAAATTACACCCTCCCTTTTGGATAC 
50 ATGATAATTACACATTTCAACATGCAAAGAATTGTCTCTGTTTCAGTTGTTGGAATGAAAAAGCTGAGACATTTCAGTAAAATATA 

TTATTATATTAAAGATCATTTCCATAATTGTTTTCGGGATTTGTAATCAAAACCATGATCAAGGTAGTCTTAGTTTTAAAAAGAAT 
ACACATGGAAATAAGGAGAGGATAAAATTAATTGCCGAGTTCCACTTGAATGACCATTCTTTTATTTTATGAAAATACAGTTAAGT 

acattatattctttctttaaaaaaaaaaaaaccttctagtaccttatttgacattttctttctccatgttcgttgaattacctatt 
TTTTCAGGTCG ACCAAAAAAATGTAGAAATACACATTTTTGTG ATCAAGGTGAAAAATTT AGTCAG AAG AG AG ATAT AAAT ACAAT 
55 GAAGGAATCTTTTCAAGAAAAGATGTGTTTGTTTTTGTTTGCAAGAGTGCTTTTCAGCCAAATATAAAATTTTGTAAACTCAGGTA 

AGGCACCTCACACTTCACAATCAGACTTCTGGATTCATCTAGAGTATCACTCATATCATAGGTAAAAATATATGTCACTATTGGTA 
TAAAATACACTGAAGCCTTAAAAATGCAGAGGTTTTGGCAAATAACACTAACTCAAAAATATCTTGTATATCCAAGGAGAGGGTTT 

AAAAT CACCGATTCCTTTTTACTTTCTT AAGCTAAGAAG AAAAGG AAGAG AGAGG C CAGG CG CAGTGGCTCACACCTG TAATCCCA 
GCACTTTGGGAGGCCGAGACAGGTGGATTGCCTGAGGTCAGGAGTTGGAGACTAGTCTGGCCAACATGGTGAAACCCCGTATCTAC 
6 0 TAAAAATACAAAAATTAGCCGGGCGTGGTGGCGAGTGCCTGTAATCCTAGCTACTTGGGAGGCTGAGGCAGGAGAACAGCTTGAAC 

CCAGAGGCGAAGGTTGCAGTGAGCCGAGATCATGCCGTTGCACCCCAGCTCAGGTGACAGCGTGAGACTCTGATGCAAAAATAAAT 
AAAGAAATAAAAGAAAAGGAAGAGAGAAGGCAGCATTAGATGGCTGATGTTATGGCTTCGTGAAACAGTTTATGGCATAAAGAAAT 
AACTCCCCAACTCCTTAGTTTTCCAAGTATGTAAATGTTTCTGCTCATCCAAACACTAGCATAGGTAAGTGAGGACACATATTTCA 
TCTAGCCCAAATATATTTTTTAAAAGAATCCCTGCAGATTTTTTGCTTCTATAAAAAATATCCCAACCCAAATTTCTAAAAATTTT 
65 GATTTTTGGAATTAAATGATAATACTAATTAGCATTTACCTATACATCCTTTTCTATTTTAAAATCATTGCATAATCTGGCATTTA 

TATTTAATTTTCTAAATCATTTTCCCTAGAGAGCATTCATGTAATTTTAGAACTTGGAAGGAACCAGGATTTCAACTATACTCATC 
CACAGACTTTTCCCATTGGGTAGAAATTGAAACAGAACTGACAGAACCAGGATTTGAATACCAGCCTTTTGACTCCAAATCAGGGA 
C AAGATG CAG TTTTGTATGT TAATT ATTTTTATTGGTTTTG AT ATTGTGG CCCCAAG AT CCAT AGT CTT ATTTTCATGCTAAGTGA 
CTCTTTACTCTGAAGGGCCAGGTTATAATTGCCATGTATGCCAAGAGTGAAGGGACCCAGGACCAGAAAATTCAGTATGCCCGGGT 
70 GGTGAGTTTTTAGACTTATGGAGCTGCATGTTCTGAACTCCACGTTCTTTGGTTTTACTGCTCCTGTGTTTTTTGACAGTTGCTTT 

tttttttcttcataatttctgtacaggctgggcagagagttcaggaaatgttccaccgtgtactgacattcccctggcaataagtg 

GGTT CC CACTT C AGTCG C ATTCCACTAAGCCTATTTTGGCACCATAGAG AGGGTGATG AG AGGG AAG AGTC AGTGG AGGAG AAGAC 
AGGAAGGTTGCCAGGAAGGAATTGAAAGGCATATGCTCCTGGCCCCATTGCCTGTGTCTGCCTTCACCACCTTTAGCTTCACAAGC 
AGTGGCCATGGCAAATAGGAAAAGGTTTGGGTGGGAGAAACACAGAAGAAGCCATTCCTGATTAGGCCATGTGTCTTCCACTAGTT 
75 TCCATCAGAGTGGGCTGACCGATCTGTGAAGATCTGGGATCATGACTCAGTATAACAAGAAGAGTCCTACACATTTGATTCAGGAA 
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ATTTGGGCTCCTGGCCCACCCAGCCCTGCCTTCCAATCTCAGCATGGCCTTGGACACATCCTTAACCTCTCTGGGCCTCACATTCC 

TAATGATAAAATGCAGGGACTGGACAGAGATTGCAAACTGGTGGCTGACAGATGTTTGATTTGTCCCACACAGTATTTTAAACACA 

tttgaattggttgccaatatttaaaaattgggctatttcacacacacacacacacacacacacacacacacacacacacacacaca 

CAAATCCAGATTTCCAGCTCCCCTGGAGAACTCAGATGATCTGGTGTTTCGGGCCCACATAGCTGCATGGAAAGACCATGTGGGAA 
5 CAACTTTGAGTTCCGTAAGAAAAATCAATCAACTTCCCTCACCTGCTTGGCCTGTGTAGACATTTGAGTGTGGGACCCCAATTCTC 

TCCAAGACTCCTTTGAAGCTCTAGTnTAGAATTCCAAATATGATTTGCTTGACCATAAGAAATATACTTAATCCATAGTGGTTTC 
TATATTCACGGCAGAATGCTAAGGTATTTGTTTATACAATCAGCATCAGGTAAAAGTTGGAACTATCTTAGGCCAAATAAATCAGC 

cccatttagaacaaatgctgactttgaaatttgataatgggaggcaggaatagttcagcaaagatagcctttgaggtagttacaag 

AAAGATGGTTTGGCTCCTGACTCACTATTACCTACACAGCGAACTGTGTATTTTGCAAATTATCCAAAAGTAGATTCTTTAAAACC 
10 CAAATCAAATAATACAAGG C C CTTCAGTT AACATTTTTTC ACATCTCCCACTCTAAACTAACATCT T CATAAATATTGAGATCATG 

AACTTTTTCTGTTCATGTAATTGCAAACAAATTATATTGGCCTGGGAACTGTTTGATCTTCTTCAAAAGTAAAGGAACTACATTGA 

ttttaaaagttatatttttgtaaatcatgtttccaaatgtatccactttaaacacaaaaggtaacatttgcgactcatggttatag 
agtgtttaatattgtacaaggtgcattgacaaaaatatctcatttgatctttacaacaattgtaggagctagacagagaagacatt 
taatacaaatgaggagtctgagacccagaaaagttggatgactattggaaaattggcctattacttgcttaatgtgaaaaagagcc 
15 gggattcaaatctacagcttttggctccatatttaatgttttccatgccatcagtatgcttccagtgtcttagggtatgtgtgtgt 

gtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtcttacctaaacactgactttttctctctctctgtcatgaacaagaatt 
gagaggttaaatgggaattgtctcatgaattgtctcaatgttttctaagttgaatgaagaatcttttttggtagctattcttaagt 
gaatgctggatttttattaagggaagctaacagatatttaaaagcaccctccatatataaaagcacaatccatggaagcatagtgc 
aaggaataatgatatagacaaatggaggaggggcaataaaaagtcataaaacaggcaggtagaggtttctggaaaaataaggtggt 
20 gagggaagagtctaactgtaaaagtaaaaaggtagaagatagaaccgttgaaaaaaaaaaagaaatatcagaaatataaagagaaa 

taaacagcaagaagactccgtagtaatttaagaagtgaaaacttttaggacagaggtaggagagaaatgggaaacactggagagga 

AG T AACAACT AGGAAGT G T GG AAG AAAAACCTG C AGG C C AG AAAT CT GAG CAAAG ACTTG AGAG AGG ATG ATGGT AAATGTG AAAC 
ATTGAAAGGGATGTTTTAAGGGATTCAGACATTGAGAGGAAAGTAAATTTTCATCACAACACCCCATGACGACAGGCTCAACACAT 
TTGGATTATGAGAAAGGAAATTAACATGGTTAGAACGAAAGAATAAAAATTAGTAAGAGAAATCTTTGGATGTCAATGGAGAGGAG 
2 5 GAGAAATGATATTAAAAGGAAAGAAGGCATGGGTGGAAAGTAGAATGAGATGAGAACCTATGGTAGGTGGAGGTGAAAAATGAAAT 

GCGTCAGGGAAGATCATGACTGGGACCGCCGCACACTGCAGTGATGAAGACGGAGAAGCTATTCTTCAGGGAACCTGCAAATAAAA 
AGAAACCTTAAGATGTATTTGGAGGGAACCCACCCCAGCAAGGTGAGAAAGCAAGAGGTTACATTCTGCAAAAAGAGAAAATGAAC 

ggggagaagggggaaaactaggggaaagagaaaacagcaaatcaaagttatggagcgtacagcattgaaaggaatgaggcattctg 

TTGGAATTATTCATTTAAGCATATGGGTATTGGCGTCCCTTTTCTAAAACCGGATCCTCTCCCTTATTTCTCATTTTTCTATAACA 
30 ctattataataaattcacatggaaaagtacaaggatgagcaattttttactttagaaatgtttcaaaaggggaggtaaacttgatg 

gttatctgtctgaagggtgacgcactatagtggcatgtgagaatgaggccagaggtaatcatcagttttgaaattgttctttcaac 
aaattcataatgcatataaagtaactcgtgcacacatttatggcaaaacatactctagatattaatttatattgcttatactgaag 
atctcttgagttttcaaaaagtttgatttacagatttttcacatcaaaaattttttgtagattctattttgtaattaagatgtgta 
gactcctcaataattctttaccttgatgctgtgtatactcatttatctagattaaaatacttccttgccctgaatgttctaaaagt 
35 gtaccccttggggctctagaatttagaagtctcccttccccaactatttctagtctaccttttcaattgagttaatataatggctt 

tagaaatacaatttccatgttgctataaaaatggggttaaaagtcataacaggcacaagaaacaggaggaaatgagaattgtgtac 
tttcagtcacacccgggccatgtgctcgggccacatacagcatgcagccctccggagtgggctgtgtaacccggggcacacttgag 
gtcagggcacatagaggattaatttactgaaggtggtagacaatccctctgccacaaatgcaaacattttttcataagcgcctgaa 

GCAATTAGTTCTCTTCAATAATAAATTTAATCTTTTCCTCCTTCCTTTCTTTCCTCTTCGTTTCTCCTCTTTCTTCTCTTTTCCTC 

40 tataaatgctggcctttgtctaagatcttcaactcaaaggtgtagatgccaggaaagaaaaacaaaatcaatgtattgtggtacta 

acaaataatgctataattattagaaaaaaacagattgaagcaagatacaaaaattctcaaaagcagctatctgtatgaaaatcttt 

TCTACTTCTAGAGAGTATGTGAATGACTGTATCITTCATATCGTGAAAGCAGATGCTTACATGCAATCACCTTTAAAAAAAGAAAC 
AAACTATCACAGTAGTGACATTGCCTATTTTATATGAGTAGGGAAACTAGCCAAATAGCTTTGGGAACATTTATTAGCCTTGTCCT 
TTTTTTTTTTTTTTAACTTTTAGTATAGAGAGAAAATAGAGATGACAGGTAGGTGGCTAAGTAAGGTGACAGGATGGCAGACAGCA 
4 5 TTCCTATCAGGGCAGAAAGAATTTATAAGGGAGCTGCCACTTATAGCGTAATAGAGCTAAGTTAAGAATTGCAAACAGAGTAGGGC 

CAAGCAACATTTTAAGAACAATTGTCCTTAAACATTCTTGTAATGCTAAGTCACTCATCTTTGTTTCCCACTTGCTTCCTAGAGTT 
AAGAAAAGTTCTTTCCTAACTTGGGTTGCTATGCAGAGATGTGAAATTTCATTGGCTCCAAATGCTTTTCTGTCTAGTAGGGACTA 

ctgggaaccctgctaatgtgcatattgatgtaccctgtagcttcacagatgatgaaagagcatattacttatttccacaacaacaa 

AGCTAAGAGAAATTTGAAAGGAGCCAGTTATTTTACCTGGGGAATTTCTCCCAGGTGATGGGGCTATGGAACCATGGAATTTAAAT 
50 ATGGGGGCCGTCCTATTTTCTAAAAAGTTTTTATGGGGAGCCATAATATCACTCCCAAGCAGAAATCAAATCAAATAAAAGACrAT 

TGCTTTCATTTGCATTTATTTAGTCAACTATGCCTAAAATACGGAAAAGATATTATCATGCTCATTCAGAGTGTATTTTATTCGTT 
GTTTACTAGACTGGACTGACATGATATGATTTGTGCTTTGCGGGGTCACAACAAGCTACTAGCAGGACAATTTGCTGAATCAAGAG 

gatgattgtgtctggtgccagtcagtcgcaattaggaccaggatcagggaggcccggggcttgtgcatcgtcttgggcaagctgca 
tagaaatcagctcacctgaaactaattgtcacaacagagaccttatgcaaatgagccctggggttagcgtgggaaaagaaaaactg 
55 tcgcaaagataggtgacctgctgagcagggggtctgttgctggggaaatctttgttcaatgagtttaaaaatgttttcattgttca 

aagtccaccccccgccccccccccccccaaaaaaagtagcatacacactcactaagagtatggcaaacacactcatctaaaattcc 
aataaagcagaagcctgctttggagcatgccataaattgggagtctttataagggctacagcaggagaataatttccctttgcaag 
ggcctttaaagtttaggtgctgcggattgcagtgtggcctaccttgaaaattcacttgcaaggtcaagcctattgctagcctggca 
ggacccgcacagccttttctccctgcattccagcaggccacctccacacagccgtgaggggtgcctgtgaactagacaagaaaggc 

6 0 CTAGTTTCTAATrGAGCTTTACTGGTATCTCAGGTAGAAGAGAAGGGCCAGGAGCACTCTCTTAACACATGGCAAAAGAATCCGGG 

GAAACAATGGCAGTTTCTTGAATTGTGGTTTCTCAAATACTCACAAGTTCAAATGAAATGCAAGCATTGTGAAATTCCAGGAATGG 
TAATGCAGCCCAAGTGGTAATAGATCATAAAAATTTAGCAAAAGAAAAGTAAAAATTATTTTTAAACTATGATTTACTTTGTTTTT 
CAATCCCTGACAAAAACACGTATAAGTTGGAAATGACGTTTGATTTTATTGTAGCACTCATTTGGAATAATCTTTAATATGTTTTA 
CTTTAGAAAACCAGATGAAGAAAAGTTATTCAAAGGTAATGATAAACATTTTTATACGTTACTGTAGCAAAGTTGCCTTTGGGTTC 
65 TTCAATTGATTTTTAGCTTTTCAATCTTGTTTTCATAAAAACATGGGCTAACATATTGATACTTCTTAGCTTTACACTAAAGATTT 

CC CAGTG ACATAGT AG ATAATGTATATTCACACAGG AGT AT AAATAT AAT ATC AAGG AAATG AAATAGAGTG TTCT AAGCT XT AG C 
AGTAACAGAGAGCATAGATATTTTGCATCTAATGATTTCAAAGAAAGAATAATTTGAATTTAAAAATGTAGGTGAGAGAAAAAGAA 
AGTTTCATTGCATTGGCGTTGAATACAAATGCTATTTTGTTTGGCAAATTACTGGACCTAAGAAAGTGTTTTCATTGTGTTTCCTA 
AAGGGCTGGATTGAAATTTGGACTTGTACCTGATAAGCAAGCTCAGGAATTAACTTGGTAGCCACCACAAAACCTAAAGAAAGTTA 
70 GGCTTAGAAGTGCAACTTAATCACAATTTAGATTAAAACACACACGCATACACACACATATACAACTCTTTTGTCCCTTCACCACT 

GTCTGAAATAATTTCCACATAAGAGACATTTCACAGTGGGTACGAAGTGCTCAGCTTTCACTCATCAAACTTTAATCGGAACTGCA 
TTTTAGTTTTTGAATAAAGAACACTTAAAAAATTTAGATGCAAATTATTTTGCATTATTCATGCTCTAAGTGTCCTTGTAGATTTA 
AACACTTCTGAGGCCACCTTGATTGAAGTAATTACCTAGGCCCTCACTGCTCCGTCATGAATAAGGTATTTTGTACAAGTAAAGTA 
TGCACCCGATGAGCTTTTAAAGTGGCTTTACACTGAACTTGTGTATTGCTTCTTGTGCATGAGTGAGCCGAACATGTGTCGCAATC 
75 TGTCTCAGGTGGGAAACCCTGGCTGGGCATCCATGGGTGACGGGATGAAACCCGAGCGTCTCCTTCACACACATGCTCTTCCTTTG 
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TCTCTACCTAAGAATGTTCCTGCCTGATTCTAGTAGTTGTTTTAAGCATTAAAAAAAAGCAATAGATTCTAGGAAAAGAGACAGGG 

AAAGTGACAGTGATTCCGCTTAACCCCTTCATCACCAGAGATTATTGGAAATGCCCACTTTTCAGGCCTCCTCATCTCCATCAGCA 

aaggcttccttgtaaggtaataagtctctctcattttacatggttctgtacatctgtctccccatctgtcagcccagcatcctgag 

CT ATT AGAG CTAGGTGCT AC CTCCACCACGGTATTCACACG AAATGG AG CAGG CTTC AAACTCAAAAGT AGCTGAAG AATACTTAC 
5 AAT GG AAATG AAAG TG A C CAT AG AG CAT CAATCTG T AAG T TT AT C CAC ACACACAAAAAG AGGG T TT G T AAG AGTT AAAT GT AACT 

GGCTGAAGCTTATAGCTGGCGTTTGTTACAAAGTACCCAAGCTTTTCCTTTCCAACTTCGTGGCTTTGAAGAATTATAGGAATTTT 
ATGATGTGCTGTTGGAGTTATACTGGCAGAGATTACAGTAAAGGGGTTAAAGTTGGTTTATGGTAGAAAAAAAATTATGCAGAAAC 
CAATAAAAATAAACACACTCAAGTAGACTAAACTTGCTGGGCTTTTAGTTTTACTTTTAACAAAGGAAGTTTAGATGAAAGTAAAT 
GTTGCAGCTTTTAGAAAATTAGTTGACACTCATACTTGATCATCTTTACTATACAGTGGTATAATTAATATTTAAACATTCTAATA 
10 ATGCAGCTTGCTTTGCATGCACTTTTCAGCCTCACAACATTATATTTTATCTGGAATTGTGCTAGCATTTTCTTGGGTAGTGCCCA 

TTTTCATAGAGTTAAATTTAAAATAGGGTAGGGCCTCAGCTCTTATTGCCAGTAAAACATCAATAGGAGAGTGAACAGGTTTCATA 
CATCTACCAGACAGTTTATTATTAAGAACAATATTTATTTGAGATAATAGATAATATATAAATTTTGTTTCATTGCCCCATGAATG 
TTTTTAAATGATCAGAATAGATTAAGTTTGAAAGTTGCATTTGGCTGTTGTCCACTCACTGTTCAAAACAGGAGGATTTTGATGAT 

gtcaaggcagtgcgaaatcagcaagtgatacatgaaacatggaacccccatgcctgcccattcattagggcatctgattaacatag 
15 tAaggaatgtttattttcagtacataaaattgtagaactttgggagcatcttctgaattgcaaaagctgaacacccaggaacttag 

tgaaacaataaaaatatagagaagtaagctaatttgtgagaagcctgagctagtttattttcctatgagaagtttcttcctgttcc 
aatctcatggctgtaggtggtagggaaaagttgtttcaggtgctgccctcagctagtccctttgaagagtgcaaggtgcccagtgt 
tcctgatcttctagtttgaatgatgagaaagagcattctacctttccaccatcacttaagtgtcctttgaaattgaatttgcatgc 
acatatttactgctcattctttttaagtgagtaggtgtgctgagcttcaagtctattttgagactcagcccatgttaaccccttga 
20 ggcccacttcatgataggtactgccctgtgggaatcctgtcatttagtgaagcatgaagccataatagatccacagccataccacc 

attggggcatctcatttcgattaattccctgaagcctttggtgctgtggtttgcagaaatcaaatggcgcaaatgagaactacaaa 
attaggcaggttaaatttcgcaagaaaaaaaaaagataagtagtagaaaaaatagccagtgtaaaatattagtacacaggagcagt 
aagtaaactaagttccacactgaaagaaccaccagatctcgagaagtagatatcaagaaacagtttgcactggctgttttatttcc 
ttatgtcagaaggaagtaggtttttacagatccttggacatgatcatctttgtttctgatattcagaaacggaaccaacagtttgg 
25 tgtctatttattttatttggtttgtttttgagaaagcgagttaaataaactcagcttacaaataattaacagcccctggactattt 

aaaacctgctactgaggtggtagagataagttgaatccaacagctgtcacatgtatgggtttgacagataggtaagtccaagagtg 

ttcaagagctatcagtagtacattacttctaggaattatgacatgcaataatgaataaatacttctatgagaaaagtctgctgtgg 
aatcttaattccagatgggtgtcctgacagcaatgtgccagcaatattgtggaaagaaaaatgacatatatacatacatatatata 
30 tacacgcacatatgtatatgtatatatatggcttttaaacttgaataataatttcttccatgtgtaataggttcacaattatatct 

aaggaattacttttttagttgcgaatagagatcaaagtgaaaacaatagtcaaccttgcccttcaggtggcagttacatgtgagct 
gcatagtgagtgtgagagacagtcaaggatgtcaatcagaacctacagattaacccacagcagtgaaatctgagatggtttataac 
aagtagataacagtttcaggcctatgtgagaacgcataaactaaaacttcatgctgggacaaaacagggcaggacatttgaggtag 
agagtgagaaaaccatacttttattatgacaaagcctctcccatacttgttgaaatgtcactgggttgttattaaatgctcaccat 

3 5 ttctctaggttttatattatcttacaaaaagcttttggagtttcctttaattttgataaacattcaaatttgtgcataatttctgc 

acttcagctttgaatgacagaaaatttcccatgcttgttgagtttcctttcaagtaagaaagtaattcttgtaataaataaaaatg 

ttatatttctttcttccaatgttatcaagttaataaacccttaccttagtttataaagtcaaaatttactaatgtattgaaatgag 

aaccgaaatactcaaaaagaaatcttaaacatcaaataataacgagggtaatgaatgaatggtcatggttatggatggtgatgatc 

taatgtaaggtcctatctctttttaatagagagtcctcaggctcagacaatttagggttaaagtgcctataaccagatcagaatcc 

4 0 tcagttattacgtagtactcttttaagacccgtgaattaagttataatcaatgattacaacactggtatcatttattaatgtaccc 

TtctCTTCTAGGGTAGCAGAGATCAGTTTCTGACACCTTAGAACTCTTCATGTGCAAGAGGAAATTGAAACAATAACAACATATTT 

aggcagtaggcaaaatgatttgctttggctttacctacagggaaacttgggcaatggtcattagacttttttaatggaacttcaag 

tctgatgccttgtgaccaggtgctaacatggaaaagagttagcatcattgacattctttgattcggaagcacataagaggtagata 

aggagacaacacaggcgacccacctccaggccaggagaagaggacagttcctggaatgtctgcaatgtgttactatttttgtcaca 

4 5 cctatgtgaggccatccatctggtctgaatcaatcagtctcatcccagggctctgctcctctcccagctgaaataatacccttctt 

tcctcagtgctgtcttcaggaggggcgctgctcaggactgcccggacaaggccaattaatgagcctgtgtatttgcaaacgatgac 
ccaggattagacactggagaaaactttctttaaattctctataagctctgctctcctagaaacagtacttgagaaaaccgggtgaa 
tcattagacaaataattgaccccagaaagcgaaagactgatgctacattactttgcatacgtacatcttattttttaaagaaaatg 
tccttgccttgaatttaaaccatgaattggtctgctgttatacccaaagtagataaagcctgggtgtgaggcattcaccacgactt 
50 agcctgaagtattttcttcggccacttcactctcctccacgctacatgttcaatttccctgcacctctgtaacaaccctacacctc 

tgcttctagatcatcttcttggcattcctcatgtgcacatcctgttctctagcagtcccttatccatgccgcctcatcagattcct 
gcacacctgacagcctcttgcttgctatttcagctactagactactgacctctattgtacatgcctgcaatcccagcactttggga 
ggccagggtggtaggatggcttgagcccaagaatttaagaccagcctgagcaacatagtgggaccctgtctctaccaaaaaaagaa 
tcaaggtatgcaccagttaagccagccacgttttaggaccacatagcactcttcccacaagagacctcaaaacttaatgacattgg 

5 5 ctttggcaaattcaataccatgacataaaactactcattttccctatctgcctagttttccattgcagtgggaaataccaccctat 

cgtggacctcccaaccaggaaccccatggttatttttgtctcactgctgtctttctcactccccacaaccagtctgttaccaaccg 

ttgctactttttctttgccaatgtttcctgaatccacccctttcctttccattctcatagttgtggtcttagtctaggctttggcc 

ttggcccatggggactttgcagccttctttcccctctcccaccacattcacatatcaaattccagcttactttatttaataacact 

gacaaatttttttttctcttgtctatgtttttggtccattcattctctctgagctccattgagactgccagctgctctctggactg 

6 0 gcttctaatgttcacttcatacatgtcacctcttcatccagctacctcctaattgttccaatcttttttctttctttttggaggta 

agctcttctggtacttctttttttatcgttctcacacttcttcagaaactcttctcatggtatacatgttcctggtacacaccact 
caagggcagattctgacactttctttcggtagtccatccgtgcttcctttctgatgtagcaaagtgtcctctttgtgagcacgccc 
aggttcaaaacttccatttccaccacttgctacctatgacattgggcagttacctgacagcacttcacctcagcttcctcatctgt 
aaaatggattgttgtgacgagtaataagatcatttatttagagcactgctggcacacagtaagcactgttaacatgtttgctatta 
65 gtattattatcatatctcataggactccccaatcacaccccgcttcaatcaccatcatgctgtatgccatattatccttgcatgta 

aattttgaggaccacataactgggttttaaaaatctggttctaacagtagtttatgtcttagaaatcagggcaaagttaatcgaag 
atacctaatatcaaaccaggtaatgatgaagactttaaatgctttttgaggatgattataaagaacattatgataagaatgatgat 

GATATG ATG ATG ATGATGATG ATG ATG ATG ATG AAGAAAACATGAC CAAATGCTTCTTTGGGTT AAT ACTCTGCT TATAAAACGAA 

70 GTGCAGTATGCATGAGATTTATTTTTCAGAAAGCAGAGAAATGGCAAGAATTTTAAGTGTTCTACATACTTATTTAGATCTCACAT 

CAGGAGATAAAACAAATGAAAACTCTGACTTGTTAATAATTTACGTTTTGGTGGAAAATTCATACAAGCTGTTAAGATACCTCTAA 
GACCCAACACAGAAAATGCAAATAACATATATCCACTGTGCACTGAAGAAAATTTGTCTGAAAAGAAAATAACATCAATTAAAAAA 
AAAAAACACAAGTGATTTCAAGGGAATGTTGACCACATTTACAGGGCTGTAATTGTGCTTATTAATTTTAGATGTCTCTTTTGAAA 

T ATTCGTGTAAATGATC TCT CCAC TTACCAGGTGTTTC TT ACAG AAAGT C CACTGGG CTAC CT CACTACCT AGG AGGTGGCTTACA 

7 5 AATAGGGGATTTCTTTTTAGAAAGCCACACCATTACTTTTCTCTAACAGCTTATGCAAAAGTTTTGTGGGGGAGGGAAAAACCCAA 
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gccaaaaaaaaaaaagaaagagagagagagagaagagtgtgcatgacaataactacctctgtcccttaggtttttgttcttttcat 

GTCATGGAACTTTTTAGCTGTGCTGCCTGGGTAACTGCTCTGGAAGGTTGGAATATCTGTTGTTGAAGGAGGTTTGTGATTGAGGG 

CcctCTGACACAACCTTTTGTTGCATTGAGGTGTTTGATCCTCTTTCCCTTTCTTCTAAAACCAATCCCATCCCTTTAAAAAATGG 

ataaccagcacttcttttacttattgtcagcttttggaaagttactctgggggtttgtagaagtttaactagttaactctttgcat 
5 gctgatgtcctgtcgctaaatattcttcttctttctaaacaggaaggattttaatcacttacatcaggtaactaccgctgttatgc 

aggcatagcaagtgaaacatattaaggtccagaaataaagcatttgtgttcaaggtcttcaaatgtgagagtgattcaggctttgc 
aatgagacacatccttattttctttttgtcctagaaccgaaacatgtgagagttatgactctgccacttgaaaaaacatgatgata 
tactaatttttcattgaagaacaacaggctttggtaataagtaaatgcaaagggttacttcagaactggggtacataactgaatgg 
caacaaagaaagagagccttagaatgaaaagtgtaggggtcttgttccagtctgctgactaaatgctggaatatttttttcccaaa 
1 0 agaagggacacaacccaggctctaggaaagaaaagaagcttaagtggattatttaacaaaaaagcaacttatggcttctagatagt 

gacctacattctgcacacaataatgatgttttacggtggtgatagggttaataacctaacatcattcatgtagtgttttttgaaaa 

TTGAATTTTACTGCT ACAAAGTAAATGTAACAG CCCT CTGGAG ACAATATTACAGG CACTTTATTG TT TGCTAAGCTG ATGTCAT C 

tttctacagactgactttaaaacaaaggcagaacatttattacaaatatcactgtgtgaaaggaaatctactgaaatattgtttag 

AAGGTGAGCTGATAAAAAAGTATTAATACTTGGCTTTGATCATCTrGTACTATAAAGTTATGACTTCAAATTTTTTCTCATGTGAT 
15 CTCTATTCAAGGC AAACT TCAT C CTGGCAATTC CT ACCTGTG TCTCT AACATTATTTGC CCT CAAGTTG AAACATTTGTTTAAGAT 

TCATGCGTGTTTTAAATACATTTTTACTCTCTAAGGCAATTTCTTAACAGAGTTGATGAGTTTTTGAGAGAGAGAGATTAAATAGC 
ATCTTTCAGAGATAATATATGTATGATTTTAAAAACAAAGTATGGAGATTAAGCTGTTTAGTTTATATAATGAACTTTCAAAATCA 
CCTGTAAGTGGTGACTGCAAAGTTTGCAATTTAAATAAGCTGTTTCAGGCACTGCCAAGCAAGCATTCTGCATCACAGGTTGCTTG 
CAACTCAGAGGGTTTGGTCTCTGTATCTGATGCACGTGTAATACAGCGTGAAGTTGTTTGTGGATCACACAGGAGCTTCTTAGAGC 
20 TTCATTTCCACACTATAACCCTTGAAAATGTATCAAATGAGCAGATGCACTTGGCTCTTCCTTAAAAGGCACAAGTAATTTGTTTG 

TAAATCAGTTACCTTTCAAGAAAAGTTAAATTAGGGGGAACTCTTGTTTCTTTGATGTTTTCCCTCTTAGAAAGCCAAAGAGCAAA 
TTAATGATCATTTTGAAGTAATAATGATAATGAGGAAAATATAATTTAGTGAGCTACACTATCCCAAAATAACTTTTTCAGGTACA 
GCATATAAATAACAGCCCAAAGGACTAAAGCAGCCTGATGGTGTTTTTCTAAGAAAATGATTTACTGCTCTGCCTTTGTCTCTGAA 
CTCTGGTTAGAAGGAAAACACAGGTCAAGGAAATTGGGTTAAGGGAAAAAAAGCCTGTTATGGGCTAGGTGTAGAATTATATGAAT 
25 AGTGACTAATTGGGAGTCTGTAGCACTCAGATCAGTGTGTGCAATGCTCAGTACTGGCTGATGGTATTTATATCAGTCAAAAATGA 

AGCTGGATACATCTTTGCGTGCTCTATGAAGGCAGTGTGTTAGTTGGTGAATTGGCCGTGACCAGGAGAAAGCTACCAGTAGTACT 
ATGATTGTGACTAAACCAAGAACTGAACTGCAATGTTTTAAAAATTTATTTTACTAATAAGTGTACTTCTGTATAGAAAAATCATT 
TTTAAAAAACCTTACAACTATTTTGAAACATTTTACTATAAGCCTGCCTTTGATTTGTTTGGGAAGCTATTTTATAGTCACTCAAT 

tcatttattgtatttgacaaatactagctacttaccatgtgccagcaccaaaggttcaaaagtgagccctcacagagccttacaga 
30 ttagtgtcagaaagaactgcttggcaagggtaagagtgtgacacattgtgagtattcaagaaatgtttgttgagtgactgatagaa 

tgaattgagggatgatcaaggtaagtcctcgatttggtatatgtacaaggaggaactaagagtttccctccctgaacaggtcagaa 
aggacatgcttgagctggccttaaaaaatcacctgagtggcatgtagcatgtgaataatgaacaggaatgggccactggtggtaga 
aacagcatcccagaatatgctctgagttttagcagcacagcccatttctgacccctgcatgcctcaaagccactttaagaatttgg 
tctttgcccttctgtcctcacccccgttgtactgtaatacacgcaaacatgtgtgtgcatgtacacacacatgcacacacacatgt 

3 5 gctaactccatcgttggaattcgactgtccaccccttcaagaatcaaagcatctcctaaaaaaaggaaatggcatgcctgttcctt 

acttgtatccataaaactcacatttgagttgtctatcatgagacctcagttttttgaccaaacattgtccttaagcatcagacaca 
taagaaaaactggaaagaggaacaggtaatatttaaatcacccactattcttgtaatgaaaggatttttcaaacatcaagatgaaa 
tggttttatcaaattattaaagtttgctttttgtgtccgacttagcaacaagtcatggatgggacactcaaaacaggccaatttgg 
gacagttccaactgtaggaggccttgtgtcattacctctataaatggaatcgagcttcccttcttctgcagctatacattttcttg 
40 cctttgatttcccactctgctttctctcccgggaggctcttcctgtctcctctatcagttactctataggcagatgtgcctctttt 

tccatttgccagatccccccaacccagatcttccaaactactcccctttgaagtctctattaccgatacaatcacttttgtttccc 
ttccatcccctctctcactgctccagtttcttctctccctaaccccattagttacatctgctgcccctaccattcagcctgtgtta 
aatcgtaatgcgcttgacataacttcagtttgtctgctaagtactcaatcagcacgcattgctatcttctgatttgtaggaaaggg 
ggcaagactgagtaagctggctcagaattctctgagtgattcagctctgcccaattagcacaaccaaagtgggaaattgacaacta 

4 5 ataataatgaaagaaatgggttttagttgtgaatataaatcccacaaacttggttcctgatgcctgtggtagatactgtatgcttc 

atatggtggtcagatggctcagagaatgcagaagtggatgaatgaaggagagtgtgtcaataattgcaatatttattagttgactg 
ggattctttccctggaattcattaatggattttttaaagactctgcaaaccaccagaaattgtatgtaacatttagtatattgatg 
catttttttcctgggcagtgggtccatacgtttaagcagattcttaaaaggctctatgtctccccactatccgcctccaaaaaggt 
gaagaatcattgctataagtgaagacacctatttggtctatgttttcatgtggtctgctttttttcccagcccattttaacattcc 
50 acatgatttgagcagttcagagagtagaaacgtagggttttaaaggcaaaatttaccttctttaagaggaaaaatgtttaaaccac 

ctaccaggttatacaattcacattttaaaaattattttagttttaccacaattcaaagacaggcctttttttttttatttaacaat 
gggtataatcacacatctgaacataagaattagttttatgcagttccatagaaaaccaaaatcttgaggaacactttcaaaacaac 
cagagaaaaataaaccattccttatgtcagtcttgttagggagggattaagaaactggcaattattttggcgaccttaattgttgc 
gcggcaggaaaatatgtaattagagcacgttcccaggcctgcacacctgcagcacatcctacagcataatgtcagctttcagtgcc 
55 tgtcggtgccaggttctagcacaaccagtcacagtgacgctctgagaacatttcggactcatgtaatgtggcttctgtgtatgaaa 

gaagcaggcatttacactaccacacaatggagtgcattgctgcaacactggtttcattattttctgacgcctaccttcagcactgc 
cctggtttactccgtttgaggttttattgttacggtataatagtcctgtacatttttgaaattcccttattattcagcttattaat 
acagtactgacttgattatcaggctgcagttgcacagcggaagattcagtgcattagctaagtcagaagctgagtaaattcttggt 
ataatgagaacaattgtttgacatttttttatgtagaaagatgggccatggtagttctctatatagttgcattttggaattcactc 
60 tatattccctatatgttgttgagtattcgtttttcatataaagaaagcttaaaatgtgttctcactaatttgaaaagtgtttcagg 

gtatgggaggactccatcatgattctcattagcttttttcttctttttcttttattggcttttctcaacaaaaagaaactctgacg 
ttagaaaaagxagtgaaaatgaagaaacagtatgcacgatgcctatttttcagataattccataatctggcatagtgatagttaac 
agacttttcccccctaagggagatacactgtattttgctatctgacatgttgtcatatataaagaaatcaattggtaattaaatga 
tgcaccttgtgaagatgacaaaaggcatttggttgcgaaaagagaactgggttttgaggggtttgtagtgaaggcctaatgactat 
65 tcataagagattttcagtccgttgatccacttgactggaaagttctgccctggagagttagtgctgtcagtttctctcacctcaga 

aagccgccgcaatcgacggtgtagaggatgagcgagaaattatctagtagttgctctaggcctgtcttaggtcacgtgcagaaggc 
acatctggcttcctgtaggtacaacctcaggacataaactttgactaatttttaaactataaatatgtacgagtgacactgaataa 
GTTACCTTTTATTCATATTTCCTTTArrrTAGAATGCATGCAAGTTGTGTAGTAAGCTGCCATTTTGGCCTTATTTTTCTTCCAAT 
tttaactgttacacacttgcttgttaagctaagagtgactgtttatgaaagttgtcaaggaccaaatgataacagtctccttatgt 
70 gaaatccaacaactctgtgtttgctgagaatatgccaaagttgccctgcaggaagctcacctgaaacaaatacagagtatatgatt 

ggatagcgctcttggggggtgtttattgccctatttggcaaaaggcagtaagatatcaaaatgtacatacataggactggatacaa 
ggctgccaccacatcaagatctctagaattgcagaacattgttgctccagtgtcttcataaacacaatcacaaaaactacgatgaa 
aattcatgcattcaaaacagaccagttactgtccaccatggaccaggcaccatcctagctttggaggagacaaacatgagggaagt 
aaaatctcagtgctcatagtttactgaggaacagacaaataagaaaacagttacactacaacatgtaaagagttatgattgagttg 
75 tataatagcacagagtttagaatccaggaaagggttttctgagaactgttggggtctacaaacggggtaaagatttcttatacgag 
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CTACTCTTTCCATTGCCAAAGCCAAATTAGCTGGCGGAAAGGTGAGTTGGACAAGTGAGGTGTTTCTGTTGCATGTGGAATCTCAA 

cagaacagtagtggccagcaatttctgtacatatttactcttggaaagtgcttctccatgttatcttatcaagaagctcacctaat 
caaaggtaaacacatttatcgcctcattaaggcttgttttatggccacttcgatgtcatgtttgaggtagaagtacctgtcacagt 
ctttgtctggaatgtatgtaaaagggatttcatggacactgcagaggttttaatctttcaatatcaaaataatttaatgcataata 
5 tgtatttgagaagatgtcactggtgattcctacttgtgtactgtgtgtactgagttttgctgacacatttgctagagctgtcaagg - 

tggaccaaatgaatggacag atgccaaaaaaacaattatg cttattaatg tacattg attg ct tgttt aggttat aaaacaaatt a 
aaaaaaaccattagtatttaaacccttttatagctgagctaatgattgcttgtaatatagtgtctggtaaagaatattctataata 

C CTGTAAAG CCCAGCT ATGTTATCTAATTAGT AG ACTTTG ATTTAAGTGG CTG TAATTATGGAATTG AATAGTTG CCTTTCTAAAT 
AACCAAATGGTAGATTTAAATATATAAAGATGTTGACTTGATTATTTAATATTTGTAGCAAAGACAAACCACCTAAATAGAGAGAT 
10 TAATTCCACATCAGTGCAACATTAAAAGGGAGAGAGGATGCCAAGAATCCCATTAATTTGGGATATAAGTGTCTGAAATTTCCTCA 

AAACATTTACGCCAAGGAATACCAACAAGACAATATCAAGCAGCTCTCCCTAAGGATAGAGAGGTAAGGCAAACATGATTTTAAAC 
TGCACAATATCACACAGTAAAATTAAGGACAATGTGTTCCACCAGATGCTAAACACAGCCATTTATCGAGCTACAAGGTTCTAGAC 
TAAGTAAGTGTTTTGTATACATATTAGCTCCATATTACCTCCATGACCTCTTTCCCCATGAAGCCTTCCCTGAGCCTCAGTATCCA 
CTCTTTCCTGTACCATGAATCCATTTTTCTTTTACTTTTTCTTTTCTTTCTTTCTTTTCTCTCTCTCTCGCTTGCTCTTTCTTTCT 

15 ttctctctctgtctttctttttttgttttttgttttttgttttttgttttttgagacagggtctcactctggcacccaggctggag 

TGCAGTGGCACAATCATGGTTCACTGCAGCCTTGACCTCACAGGCTCAAACCATCCTCCTGCATTAGCCTCCCAAGTAGCTTGGAC 

CACAGGCATGCACCACCATGCCCAGATAATTTTTTTTTTTATTTTTTGTAGAGACGGGGTCTCACTATGTCACCCAAACTGGTCTT 

GAATTCCTGGGCTCAAGTGATTCTCCCACCTCAGCCTCCCAAAGTGCTGGGATTACAAGTGTGAGCCACTGCACCCAGCCCATGTT 

TTCAATAAAGATGGTGCTATTTGAAACTATGGCATGTCACGTGTATATTATTTTATTTCACCATGTGTTTAAATGAGATAACCAGG 

TTGGCTATTAGTTTTGAAACATACATGTTATATTCCCAATTAGATCTCGTTACATCCTTCACAGGCTGTCCAAAAATTTCCATACT 

TCTAACAAGAACTTCGGTTGACTGAGTTTATATTATATAGTTTTTCTGTCCTTTGCCCTATTTCTTTCAAGGCCTTTGAGTCAGAA 

GCATTCAGCACCACGGCGTACGATAGCCACCATTTGCTTTGCCCTTTTAACTTTGGGGGTTACTTCTGACCATAGTCCAACTGCTC 

AGAAGGGCTTTTTCACAAATTGTTTACCGTGGCAGTTGCTACCCTATTGGGGTTTGCATTCAGAACCCATAAGCAGAGAGCAATGG 

2 5 TGTCAGTATAACAAATAATGTGTACAATTTTTTAAAATGCTGAATTTACCAAATCCCCATATTATGTTTTCACACTGCTCTTT CAG 

AAACTGTGCTAATACAATACTCCTATAAACTGATCTTGGTCCTGGCAGGCCCTGTTGGAACTAATGGGGCCTGACAGTTCTTCAGT 

TAAAAATTATACATGAGGGCCACTTTCCCTTAAATTATCTATTGTATGCCAGCTGTTCACAACTGCACTGCTTCACTTTCTTTGCA 

gtgctagaaatgtctaattttctcataatatccatagcaactattctcatggagggcattgaagttagtaagacttcaaacacacc 

ttcacagaaatcatgctagagttgcagtttccattttctttaattttttggttctgaaaaatgtttagatggctcattttgccggt 

3 0 ttcatgccatagcacttgagttatatcataatttctcatttgctgcacaactttattctatttttatgctcctaaatgacgcagct 

ctaagtacccgtgagtggcacttccgtgctgtgagtgctatcaaaggcaacctcagatggataaaactcctggttttttgttttct 

catgttaaaactgtataaccaacagaaccatttaaaaggaagaaaaacatcacccaagttccgtgtctgaatgaaggctgtcttct 

caaatgctcctcattactccagagcagttatatttggattataattaaaacgaggcttcttttttttcttttattcttcttttttc 

3 5 ccagaatgcctcaagtgaagtattcctcccaaagttattgcacctctttactaacaagtgctgggattttaataagcctgtccccc 

ctccttaccctgtacagaggaaaggatggcaaagagtggctgtggtacaaaggttacatattcagtgatattttctgcttttattg 
gtaaaaatggggaggtgggtggaggatttcctttaattatgaaataagtgtgatgttagtagttatttctgtaacctggtgaaaat 
gctgcatatttcaggcctaatttttagcatatgttaccacgtgtgtaataaaacggtgatctgcgctctccgaatcttttggctgt 
taaggagcactctgattataactagttgctgtagaaacctggtcatccagatgcttatcaagaatgcattattattttttaaacct 
40 tggtggagaagccacagactgcagcagttggacaaggtcacatatcgatggaagtgacatgtctttcctctttccattgtgtgatc 

gtccagggcctgggggcattaatatgcaacggttctgtttttctttcagaaggacttgtaaactctttaaacagaggcacacagtt 
gcaattgttgcggtactgagtgggtgtatagaagctagggctgcagccttgtccagttgcagatagaataaaactgacaatgatgc 
aatgggcctggcatgtagacaactctgtgggatggatgaatggtgcggctctcgctgtccctccggtggtggtaggccctgtaata 
gctagcgtaggaagggtggtgaaaattgatatgcactattactacacgtataaaacttaacactggggccattgcacaggtggggg 

4 5 GTTCCTGTTTATTGATTTTTArGAGTTTGTTAGAACATGCGCTTAATGCTTTTATACTCCGGGAGCTCTGGGAGGGCTCACCTTAG 

GTAATAAACCTTTCCGTACTTTGCAATCGCTCACAATTTACATGGGGACTCACATTATCCAGTACAAAGCCCAGCATTCCCCTTCT 

ACTTGGTTTTAGGAGTGTGATAAAAAAAAAAAAAGAAAAAGAAAAGAAAATAACTATAGCACTTACTTTGAATTTTTTGAAAACCT 

GTCCACTCCCGCTATGAAAATGGCCCCTAATTCTAATTACTCATATTTCCAAGAAAAATTAGTCACACAAACTTATGTTATGTGTT 

gtctcagaggttgaaagcaaatcaggtttccaataagacagtacatcaaacaaagtagcatgttcttgatgccgatgacttttttt 
50 tagaattatggttggacatttttggcagacagattgtcttttgctctatcaaaatgacagtttcttttgtaactgcaacattcata 

attagaaggagagaagcaatctgcccaatttaatatactaaaagaagtttagagtctctgctagtaatttcattatttttaaattt 
gaattaattgacttaaaataatacagttaagaagtataaccagcaggattatggagaaaggtttctttttccttaaaaaaaaacag 
tgctctcagtgttacacttaagatgagattgaaattttcttttttacgccaggtgccccgttctaagattcagagcagcaatgtga 

ATATTCATCCrTGCAGTGGAGCTGAGAGAAGTTGTAGGGCAAATCCTGGGAACAAGGTCACTTTAAACAAAAAAGTTCTCCAAGTT 

55 tcccatgcttataaggctggctgggcttaattaaagtcaatggatgaccaaaaaataaataaataaatagagagagagagaaagaa 

AAGAAAATGAAAGAACAACCACCCACCCCATATCAGTCTCTTTCTAGGCCTCACTTCACATTGTATACCTTAGCCGTTGATGTTCA 

AGCTCTTTACATAGATCAAGAATAATATTTCTTAAATCCCTTAACAACACTGACGTGTCCATGGTTTAATCACTCTTCCCCAGTCC 

ACATCTCTAACCTACGTCACTTGGGTGGCCCTCACCCACAGCACCACAACAAAAACAAAGCCAGAATTGCATTCAGAATGAAATCA 

TCATAACATAGCAACCTTGTTCAGGATGTGACCTTTGGGTTTCAGCAACCCTGTCTTATGCAGCCCTGGCCAACCTTAACCTTTCC 

60 tgttggctcggagggtaacctttcttcatattttcttcaggatctctccttacgggacccagtatgttgcatgcctatgatgcaca 

gggccaaaagtttcggagtgttaaaatctacgagcctgttttcctctatgagagaatgaagcctgcactcattttaaagaatacat 
acgtagcaagatctctttttacccttcctgtataattttggttatgcttaactctaaaggaaaccaattctctttagctctgttac 
cttatttcgtaccttagctgattgtcatctttacatgagcatcagatatggatgtgacaaagattttttagaaataataacgacca 
gtgctttatgagttgtgaagtgtttttctctcccacaagaaattacaacacaaagtgccctatgcatttttttagtatgttgataa 
65 gacagcaggaaattttttaaccctcaaaactttctgattataagctgtgctctaaatttacacgggcagtgttccaagtcccacac 

tcctttacaagtatatcattacagacctgcaagtgagaaggtaaatttccccatggcagttctgaaatctgacttcaggctaagag 
gccatggactgagagggctgattgtgctgggtacctacatatcaaaatctcctctagtattttagtagttccttctgtcctttttg 
cagccccgtgtcctacagaagtgacattttgttccattttcatttatcttactctccttagttgtatatcaaaagatatacacatt 
tatataacccaagaagccagggattaaagcacaatatttcttaacacagcttcctctaagatctccagtagctacctaatgcttaa 
7 0 agcttgggctgacgtgggttatggggttatagtagctttatag atatttctatttgtgtatgct atgtttatatatgtaatacata 

tatgtgtggcttagggctatactgacatgttattttctatgtgttcatttattataaacagcaggcaagcagacgtttcacctcac 

ACCTCACTCTGGTCTCTATCATTCAAAAAATATTGCAAGATTCCCATTCTAAATTAAATACATCCGAGCTTACGTCTTTTATCAAT 

tctttattcttggtatctcaaaattctggtcttcgtcctttgtctcaaXaagggaaactgctgaaagcatttccacctggatgttt 
aaattatttaagttgcaggaacgagaccttttccctcctgagtagttgtgggttttaaaggctaaaattgcttcatcatgccaaag 
75 tgaaagtatgcataaattatttagttaaacctgagaaaatacagacttttcccagtgatctttcaagggctgcctacttaaatttc 
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agaagaatgggcaagatttttttttcattctcttagaaaattgaagtatctcttgtgtcttctgtcagttggaatgtgaacaaaat 

tacaaaatggtaatttttttaaaattccaagcttcataatatccagtatatctatatcattccaaggtgaatactgtgataatcaa 

TCAATACCAGGAAGACTCCTCCAGCTGGCGAGAACTGCAAACCCTCTCTCAATGTATTCTTAGGAAAATCAGGCAACTTGTTATAG 

GTCTTTCCCTAGTGCCAACCTAAAGACTGGGGGGCATTTCCGATTCAATTTCTAGTCATCCAGAGTTGGTATTTCAGTTTTAAAAG 

5 tagaaagttaggtaattttaagatgttatgaaaactttgttgacatttttaatttgctttttaaatttacctttacttcagtaaat 

AAAAATACCAGAAAAGTGTGAAGTTGTGTGGTGGTGGTGGTGGTTGGGGTGTGTGTGTGTTTGTGTGTGTATGTGTGTGTATAAGA 
TAGATAATATTAAAGTAGCAATGAAAACAGCCCAGAAATATAGGCAATTGAGGCCCAATTTCAAGTTTCTGTAGCATAAGGCATGT 
ATATTACAGAATGTACCACATTATGTATCTGATCTCTAAATTCGCCTTAGTATAAATGCTCCAAGTACATTCTTATGACCAAGAAA 
AGAATGGTATTTTTAATTGAATACCTAACCTCAAATCCTGAAAGAAACATTAATTGGGACAGGACAAAATGTCAACAAAAAAGTAC 
10 TTATGTGAGTTATTTAGTATACAGCTGTCTGTTCATTTGTAGAATCCATTTGAATTTTATGTTCAGAGAAATTGGGAGATGAGAGT 

AAATATGGGGGGAGATTGGCATGTAAATTTGTTGAGTTTTCATGAAAAAATAAAAATTTAAAAAACCTTCCAAGCAAAATAAAACC 
TGTTCCATTCACAAATGATGGATGTCACTGATCCCATTAATACCTGTTACATACCAGGTCCTCTTCCTTATATCTAACTTGCTTTT 
TCTCCCAATTTCAGTGTAGTTGCTCTTGACCTTGCCTTTGTTCTTCTCTCCTCCTTCTCTCTTCTGCCCAGGCACAGTTATGTCCA 
CTAAACCAGATGAACAAGATTTCATACTGACACCACCATACTCTGTTAAATAGTTAAAAATCCTATTTTGGCTTTTGTTTGCTCAC 
15 TTAGATTTGTACACCCAAGGTGATGAAGAGAGCACAGATAGAATCTAGAGACAAATAGTTTCTGGAGTCAGGAATCAGATCCAGAT 

TCTAACACGAGGTGATGTGGGAAAAAGTCAGTTAAAATTTCTGAGATTCAATTTACTCATCTATAAAATCATCCTCATAATAATTG 
CTCCCCCCTTCAAAGGTTTGTTATGAGGAGCAAGTGGAAAAATGTCTATTAACGGGCTCTGCTGTCAGTAGATTAATGCATAAATC 
CAGGTATTATTATATAATCAAACTGTCCTTTTAAATGTAGAAGAAAAGGGTTTTTAAGGCACACATGAGATTCTGGAAACGTAGAC 
GTTATAGAAAGTCTATAGGGACTAAAAATGCATTGTCTTCTATATGCATTTATCTTGCGAGAGGTACATGCAGACCTTTGGGGGGT 
20 GCTGCTCTGGCCAGGACAGTGGTGGAGAGCTCTGACTCTTGAGTGTGAGAGCTGGAACGATTGAGAAAAGACAGGAGGGAAACTTC 

GAGGTCAGGTGACTTCTTTCTAACTACAGCAGGTTCTCAGATCCCTAGGCTGGCCCAAGATGAGAGAACAGTCACCAAAGAGAGTC 
TGGCACAGTAAGCCTAAGTCTCAGTGTCATCTGATTGTGAAATCTGCTTGTTTGCATACTCATACAGTACCAGAGCTTAAGCCCTG 
GCCACTGTACGGATGACTGTACAAGAGCAGAATCTAAGACCAAGGGGTTGTTTTTACTAAGGAAGAAAAATTTATTAGAGTTACTT 
CAAGG AAAT CTATT AGATTATCTCAC CAAAT ACATTAATAGC ATCAATTATTGT ATTTT AC ATAATTTTTTTT ACACCAGAT ACAC 
25 AGTATATTAAAGAATTTGTGGAAGTCCCCCATGTGAACCAGTATTAACCATGATAAGAGTAATCAGGACTGGCCCAAGAAAGGTAG 

AAATGAGAATTTATAAACTTGTCTAATTCTCATTGCTTGAAGAAAATTGAAATGAAAGAATCCAAAAAGGGATTTATGAATATTTT 
TTAAAGCTTAAAAAGCCCACATACTTATCATCGAATTGTCTGCTTACGATAGGAGCTGGAAGAGTCCCTTATATCCACTCAACTGT 
ACTTACATTTTAAATGGTTGTTTTCCTTTCTCTTACACTACTACAAGAGAAAGGAAATGCCTAGGCAAATAAACTCAGTTAAAATA 
ACTTTATGGTTGTGACACAGTTTGACAAAAGCAAAGGAAATTCAGAGTCACTGCTCACACTGTATCCTCAGCTGATTCCAACTGTG 

3 0 GAAAATAAAATGCTTTAAAAAAAAAAAACAATGGAACAAACTTGGGATGGATTTAGTCTTAGTCTTAGAGGCAGCCTTCTTAAATG 

CTGAATCTCTGAGTTCGCCATCTTTAAGTTCTTATAAGAGTTGCAATATCTGTATTCATCATAAATCTAGTCAGAGTTAAAGAAGA 
GTATTTGGTTAAGTACTGCTTGGAAAATATGTTGTCCTTTTTTAAGATTATGTGATTCTAACTCAAAGCTGTAACTTCTTGGGGGT 
TAATAACCTACCTTGAGATATACTTTAAGTAATAATAATGGCTTCTTGGGATTAGGAAAGATATTAAACTTACCCATTTCCAACGA 
TCCTGTACTATTGCAGGAGAGATGTGGGGAGGGAGAGAAAGAGAAAGAGAGAGAGACGAGAGAAACATTTTGACCAAAATTCCATA 
35 TTCACTATTGCTATGCAAATTATAAACCTAACAGAGAGGTGATGTATGATTTTTATTAAACTTATGCTGCACAAATAGTGTTTACA 

TAGAAGAGTATAAAGTTAATTCCCTCCCGGGAAGCATTTCTAAAAAATATAAATTGTATTTTGAGAGTTAATCAATTTGTTTTTTC 
TCTTTTGGCATTTTAATTGAAGCTTCCAAACCGTATGCTTCCTCAAAGTATCAGAAGGCAAATATCAGTCGTGTGGTTATAAAATC 
AACTCTTAATTTTCTTTCAATGAAGTAGCAGATAGTCAGCCTGTAAATTTTACCrACATTACTATGGAGCTGCAGTGCTATAAATT 
CAAAACAGTGTGCAGGTTGGTGGAAATTGAGGTCCAGGCAGCAAGGCATGTCCATAAACTTTTCTCAGGTTATTGGAACAGAACGA 

4 0 ATCAAAAGCGGTTCCTGGTTGTATGATATTCTCTTTTGATAGAGCAGGCTGCTTGTTGTTAGCAATCCAAGTGCAGAGGTTAGTCA 

GAGCAGAATGTAATTTCTAGCAATCTGACAGACCTGCGGATTGAAGCGGCAGGmTCCCTTCCGATTTCAGGGAATTGCTTCTTA 
CTGTGACAAATGATTAGCTGTTATCTCTGACTGAATTTGATTTCTACAAGCAGCTGAGTCAGGTAACTTTGCAGCGTTTGAGGGGG 
TT TrTTA C A G GAAAT G AAATC G G C TC C CTAG T CA T ATGTGGACCAAATGAAATCTTCTCTGTCAGGGCAAAATTGTGCTTTTGGTT 
AATTGAAGGCAGATTTAGCATAGAGGGTGTGTGTGGTGATGTGTGTGCAGGGTGTGTGTGTGTGATGCTCTGATGGTGTAGGCAGG 
4 5 CACACCCATGTGTGTACATTTACAGGAACGAGGGATCATTTCATGGATTCTCTCCCAACTTTGAAAATCCTGGGTTCAAACAAAAT 

CCCTACATTCTGAGCAGGGTTGAAGCTTTTAGAATAAACTATAAGTGGAGACAGTCATGTGGGTGTCAGAATAATGAGCCTTCATA 
TAAGGACATCCTGTTTCAAAAGAGTTTGAACTGCAATATTAATCAAAACACAATAGATACTCACTGAGCATGGTTTTCACAAAAGT 
ATTCATCAAAGGGCAGCTGCATTCAAAGCAAGAGATTTAGGTAAAATAAGTTAATCCTTGATCTCATCCAGGTTTGTGTGTAAATT 
TTGAATAGGGAGGGGTTCTAGTGATAGCAAGCGTCCTCTGGATGATAAAACAAAAAACGTGGCATGGGAAATTCCAGGTTTATCTT 
50 GTGCTTCTTGTTCGCTTTTGATGGAATCTTAATAGTGACTACACAATTAGGATCAGGTTTATCCTTCTGTTTATAGTTTGTAATTG 

ctctggaaatcctgagtttcagtagttcaacttttagtttttaagcagtcggtgagttttttaaaaagttactatcggataatgtt 
tcatagtttctaatcctattacagcaatgtaaaataaactgtatttcccaaatacgaagcaacatcttttattcccagacctctta 
ctttgcaaagaggaaacaccatctttaaggtcatactagtaatactccttattttgtgatgaacataatatactttgtttataaat 
cctagtttaaaacaacagagatttgtggtaattgacgaagagtaaaaaagtcacaaatactgaatcttcatttttcagatgtgagc 
55 acaacattcctaggtatgtactaatatattctaacacggcattgcgctgtcatcaagacttttgtctaaatgtcaccactattatg 

agcaatacttttgctaaattctttagttgtattccctaaatggcagatacctttggacctctctctcattagctattaaaaagaat 
agttctttgaaaataacagttctgtgctccctaaacttcttttgttttttgttgagtgatgtcaacttagagttccacactgattg 
cccttcctccttgctttgtcgccacaaaaggggtgagggggtgccggagtttgacccacacctctggttagtattaatcacacaga 
catcaggtaatcacctaagtgcactcagacatactaatagaatgatttacagaccaggccctttgtgtttttctaaatctcatttt 
60 aatttatttaaagtgacagtgaagctagactccaagctaatgagtctgcataaaaatgatttctttttccacctttgtgtttgcta 

aaactttctgactctgaaatcctgtcagtgaaaaattatttgagatgaaacactgcaaaagaaggtaaggggaaaggagacaaaga 
atatgatttgatcatcagagacctgccctgggtccaagtgggcctcatggtagccacaagtgtccagatcagacaaatggggactt 
ttgcatatatgttttagtgcttcatccagacttgagtgcttcacagagtctgtgaggcaactcacatcctttggtagctaacaaat 
tggtcctttctgaccagcaagcagtttaagaaagctaagctgtgttgtatgcgtattaaatatagcacgaactgcttggctttgct 
6 5 taaccttagttgtattaacagattgtttgttttgatgactgcgccgttagcatgccagatgataaggaaatggttttggattagtt 

AGGACCTATAATATAGAAACTAAATAAGATGATAGACTTACAAGGATATACATTTCCrGTAAAAAAAAATGAATTCCCTTATCAGG 

atttacttgaaaggaatatgtcttattacagaaggagaatgccttgaggaatgtgggaaagattaaaggcttttgtcagtagttta 
ggttgggaccaggtttcctgtgtagccagcccccctgtccccacgtaaatgttttgcttttcctcctctctctctttctctttaag 
gggaagagtaagcccttctcgctgcctggcggtgtcagattaaataccgagatggcgacaggaaaaaggctggaaggaaaaacaaa 
70 agacaggggggtgagagttatcaggttggcgacggaactgcaggcttgtcggactccaatttacagaaatccaaacagattttagt 

tgacacgatctgcaatcattaccgccggagcagagctaattaagaaattagctttcctgattgcctgttctcacagtgatgagtag 
ttgaataatgttgtatggctgaaatgttctaaaaccagacagtttaacaagtgtttagccttttgtggtgatgctgtatttacttt 
atctataatatctgtgctgcatcactatttgtttcctctccttagaagcaccccttgactttttttttccttttccttggttcacc 

CTCTTCTTCTTGGCATTAAGTCAGAGCTTCCCCCCTTACrTCAGCCGCGTATAGGAGAGAATTATCATACAGATTTGTGGCATGTG 
75 GTACAGAAAAGTTATCGGAAACTTGTGGCACATTCAAAAGCATATTTCCTACCCGTCTAGGCAT'TTTTCACAAGAAAATATCAGG’T 
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CCAAAGTGGCATTTGAAGTTTCTGAATCTGACTAAATGCAGAGGTGATTGTGAATAAATAACATTAAAAGGCTTTAGTCAGCAAAG 
ATACAGTACGAGTGAGTGGAGCTCATTAGAAACTAGCCGTGGACCCCAGATATGTCAAAGGGGGGTTTGCTGAGAGGTGACCACGC 
AGTCTTCATAACTTCCTCATCTCTCCCACAACTATCAAACACATAGGAAGATGTTATTTGGAGAAAAAAAATAGTTATGTTTAAAA 
AGCTTGACAAAGAAATTAATCAAAATGAGCTTCATGGACCTTGTAAAATATGGTCCAGGCACATGTAATGCATATGTAATAGGCAT 
5 GCGTACCGATGTGTCCATATGGACAAATAGAAAACCCAAGAGTTAAAAGTTTCTGCAAAAAGACAACAACTTCTTTCCAAATTAAA 

TAGAAGGCTTATTTGAATATAAACTTTCTCGCAATACAGCAAAATAACAAAGATTGGACAAAGGTTTCCAGGTGTCACTGTTGAAA 
CTGCAATGGGAGGTAAGAGTATTGCTAGCTTCCCAAATGAACCACAGAAGGGGAAGTTGCATCATTCAAGATGCTTATCCTTTAGG 
ATTTCCAAGTTTTAAAATGTAAATATTCATCTATGGAAAAACCAAAATTTCCAAGTTTTCCTAGTACACCTTCAAATCATTTCTAC 
ACCTAAGAAAAATAAATACTAATTTTTCTTAATGAGGCCTAATAACACCTTTAACTTACCATTTTAAGAGACGCTAAGTCAATACA 
10 ATGTGCAGGTCCCTTCTGGATATTTATTTTCCTAAGCACAAATTCATTTATACCGAAAAAACAGTGGATGAAATACTAGAAAAATC 

TTTTCTGCACTGGACCTCTCTTTTCCAGATTTACCTAAGAGAATCTTACCAGGAATGGAGATAGACTTTTACTTCCTAAGTAGATT 
TAAATTTAACACC AATTTAT T C ACTCT AGT ATTTCTATATGGG AACT AACAG CTT CT ATAGG AC CT CT ACAAAGTG C CAGAAAT AT 
GATCTCATGTGTAGTAATAAATTTAAATGTGTTTTCTTTTACATATTCTATCCCTCCGTATTTTCCCAATCTCTTCCTTTTTTATG 
ACTCCCCCACTCTCAGTTTCTAAAATCACTTGTCCACTCCGGAGACCCAGGGGCACTGCCTAGAGAAGGAGCTAACTTTAAAAAAA 
15 ATAAACCAGGCTGGTCACAGTGGCTGATGCCTGTAATCCCAGCGCTTTGGGAGGCCAAGGCAGGCGGATCACCTGAGGTCAGGAGT 

TTGAGACCAGCCTGGCCAACACATGGTGAAACCCCATCTCTACTAAGAATACAAAAATTAACCAGGCGTGGTGGTGGGCGCCTGTA 
ATCCCAGCTACTCGGGAAGCTGAGGCAGGAGAATTGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAACCAAGGTCATGCCACTGCA 
CTCCAGCCTGGGTGACTGAGTGAGACTCCAGCTCAAAAACAAAACAAAACAAAAAAAGCACCATACTCAGAGCTGCTATAAGTAAC 
ATGCAGTTGTAAGCCACACACTTCTTTGCATGATTCTTATTTTAAAGATTGGAAAGTAGAATTCGTATTTGTTTGTTGTACTAATT 

20 ccagtggtatacctggaattaataaatggtactaagacactaaggcgttactttcttgcattattctaaatcagagtgttgattag 

agagaataatccaaaggtaaaatagtcagataatttatttttatgtaagtttaaaaagagaaagagattgatttttttgaagagtt 
ataattacattcagtatgtaccttttgtgcattgaaataattttagattttctgaaaaggaaatattgatgtaattcagctctcaa 
aacacttgatgccatgcctttcttcctagtgtttatgtaaaagcaagtggtcaattgtcgctgcatcagagctatgacaagttctt 
ctatattaggtgggcatcactcaaacacttttccatagtagatccagtggtatacctggaattaatacaatttattaagtactaag 
25 ctatgttgtatttattgtattaattccagtggtaatacaattccagtggtaatacaatgtattaattccaggtatacctaccactg 

gaattaatacaataaatacaacatagcttactactcaagtctattacacgccatctaaaatagctaatcagaaaggctgtatgtct 
gaaacacccaaaagtcactcatcctctttcttaaagcattaaaagttttggcaacttttctgaatccgagttgtgtgagtcctata 

CTGT ACT AAG CTGGAC ATCTTAAGGGCTG CAGGTTTT AATATTTACACTG CCCCGACT C AGTTGGT AACCG CTAGCAAATCATCT C 
ACCC CAGTTTTTGTCCTTTTCCTG AAGAAAG CTGAATTTGGTTTCATGATCACTGTT TG CTG AAG AAGACAGTCCCAACAATGGTC 
30 CAAAGCAAGGCCAGCTTTTAAAACAGCCACCAACTCTGAGTCAAGGCATCTACCTTCATTCTAATCAAGAAGGGAAGATACAAAGT 

ttcaagaccagtcttcaccttgcactgaatctgacggggtcttactcagccactttccactacctttcaacctaaaagccaagaaa 

AGCAAGGATTTGGATTTTAAAGCTGTACTTGTTATAGGTGTTCATGGGTTTTGTTAGCATTGTTGTTTTTTAGGGATGAGGGGTGT 
TACTGGAGTGGAAGGGGGAGCTGTGTTGCTTTTAGTTTGTCATTTAGGATGTTAAAGTTAGTATGGGTTTCAGTTTGCATTTTAAA 
AATTAGAATGGTAATGAGCAAGGTGCCAGAAGGAAATAACAAAGCACATTTTCCTGAATAGCTCCCCCTGTCTTCTGTGTTCAGAT 
3 5 TCTACTCTGACTTCCCAACCCGGCTTCCTCTCCCGCCTGCTCCCTTCTGAGGTGCAGTGTAGAAGTTCATTCTCAGGTTTCTCTCA 

GTTTGCAGGACGAGATGCTGCCGGCCAGGCCAAGGGCAGTTATGCCAGCTCAGTGTAGTGCAGCTTCCTTGCCCCAGCGTGCGCAG 
GCTGAAAGCTCAGCCAGTTTCTCTTTCTGAGGCTGCTTCACGTCTTCTCAGGGATTTCCAAGGCACGGACGTTCATTTGCCTAAAA 
CTCTCTTAAACTGCCTGACAAAAAAAATAAGTACCTAAGTACGACATAAGTGGTACACCCACGCAGGATAATTAGGATTGATGTGC 
TCTTTTAGAGGCACCAGATCCTCAACCTCCCCTTACTAGTGGCATTTCTCACCTGCTCATGTGGTGCCCACCTGTGGCTTGCTGGC 
40 ATTGCCACTGCCTGCGAGTGGGGAGATTTCCAAGTTCAAAATGAAGGCCTGATTTTACATGGTGGAACGCTGTAGGACTGTGTGGA 

G CTCTGTGAAGG AATT AAGGATGGCATG AAGTCCT AGTTTATGT CACTG CTCC CTTG TTTATGTT CTTTCCTTG ACT ATTCCCACG 
CCCCCTCTCCAGATTTTGCATGGCTTTTATAGCCTCTAGTAATTATATCAGCAGCATGGAGTCTATTTTTATCTCTTCTGAATGTG 
TGCAACGTAAATGTCAAAAACCATAAAGGCCCTTTTTAGCATGTACCTTGCATGCACAGTTTGAAAAGTGTGATGCAGCGTTCAGA 
GAGATGTTGCATTTTGAGGTGAGACAGATGAAAAGTGGAAAACTCAATTTCACCACTTAGCTGCGTGAACTTTCAGTAAGTCCTTT 
45 ATCATCTTGAACGTTTAGCATTTTCTTCTGTAAAATGGAGTCCGGCTGCCTACCTCATAGGGTGGCAGCATGGAACCTAGTTTAGT 

GTCTGGGATGCCCCCTTTCCACAGCAGGTGCCCCCAAACTCCTAAATTATATATTTCATGCTTAAATGTCATGACCTTTCAATGCC 
CTGCATTGCCCTTTATCCAACTTAGAAACGGAGTAAAAATAAAATCTTACCACTGTAAGTCACAATAGGATTGTCACAAAATTAGC 
ATGTGAAAGAATGATACGGAACTCACTGTCACCAAAAAACTGTCCCTAGACTTGGCTAATAATTATAATAATACCTAGCATTTATT 
ACTAAGCACTTTCTGGGAGCTGGTCTCTAGGTGCTTTACATGTAACCTTCACAACCATCCACTGACCCAGTGGATAGATATTCTTG 
50 TCCTCCACTTAATAAAGGAGGACATGGAGGCAGGTTAGATAACTTAACAAAAGTCACAAGTTAGGAAGTTAGTCAGCTGGATTCAA 

ATTGAAGCATCCTGATCCCAGAACCTACAGAAATATAAAATGTCTATCAGGCAGGAGCATTCACATGGCTGAGCTGCCCCAGCTTC 
TAGGCAAGGTTGTTTCCTCTCTTTGCACTTCCTATTTGAAGTTGGGCCCTGAAAGCGGCTAGATGGGCCCGTCAGAAGGGCATGCG 
AAGCTGCAGTCCCTTACTCAGCTACGAGTTAGGGACCATCATGCTTCAAAGGGGAAATGGCCTCAGCATGTTTAGGTAGTCCAGTA 
CCATGGTACAGTTTTTATGGCTCATTAATTTATCTTTAATTGAAGATAAGTTGGGAGAATTTAGAGTTGTGAGAAAATGTGTTGTT 
55 TTCTAGTCAAAAATTCTCCTGTAGTTGTGATGAATGGACAAGATGGGAGTAACTGGGGGATGTGGTAAGGGATAATAATAAATAAT 

AAAGAGCATATTTGTAGGCCCTCAACAAAATCTAGTGATGGAAGGAAGAACATATATAGGCATGTTAGACATATGAGAAATATCAT 
AATACATTTTATGGGTAAGCTAAGAAGAACCAGTTATGCAAATTTTCTCTACTTTTTTATGAACTACTTATTGATTACCCCAGTCA 
TTTTTCCATTGCTACCACTGCATAAAGCAGAGGAAGCCAGTGCAGTCAGAACCCTCTTATTTATACAGTAAAGGCTATTACCGACC 
AAGTACTTAGCAGCCAGAGAAATCTTGCGTGTAAAACAGAACTGGGATCTGAAGAACTTAGAATATGTCATTTAAAGAAATATGAT 
60 CACTGGTATGTACTAAAGTGCTCCAACTTTTTAAAAACTTTAAAATCAGTTGACTGAAATTTACAGTTATTAAACTTAATTCTTTT 

CTTGGGTTCAAGCAATTCTCCCACCTCAGCCTCCCCAGTAGTTGGGACTACAGGTGCAGGCCACCATGCCCGGCTAATTTTTGTAA 
TTTTTGGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTAATCCGCCTGCCTCAGCCTCCCA 
AAGTGCTGGGATTACAGGTGTGAGCCACCGCGTCCAGCCAATTGTTAGTCTTTGGTACGGTGCCCATGAGTCATCAAACTCATATG 
65 TGGAAGTTTTTGAAAGAAGAAAAAAAAATGAGAGTAGATTGATTAATGACTATTAAAAATAGCCTGGGATCTACGAATACCCATAG 

TAAAGAGCACCAGGCACTGGATAGATAATTGGTCTAAAGAGCCTGGACCTTGCTGAAGATAATATATACATGTAACATGTTTTGTG 
AAAATGGAGTCCTGAAGATGAAAGGTGTATCTTTTCCATATTGACTACGTGACTTAATTGCTCACTTACTAGGCTGAGAAAGGGGA 
GCAGAGGGGATGTGGAGAGGGAAGAAGGAGGGAAGGAAGGAAAGAAGGAAGGAAGGATAGAGGGAGGAAGCAAGGAAGGGAGGGAG 
AAAAGAAGGGAGGAAGGAAGGATGTGGAAGGACGGAAAGAGGGGAAAGGATGATTCAATATCCTTTGACTACTAACATATGGCCTA 
70 TTTGGGGAAGTAGACGATGGTGCATGGAGTCTCCTGAAAGCATCATATGAATGTTTGAAAATGTTATTGCCCACACAGTGCAAGTG 

CATTTAGGTATGTTTTAAGATAGGTGGGCTAACTCTGAACTAGGGATTCCCAAGTTTAACTGCCTTATGAAGGTTAGAATTTGAGC 
ACTTAAGTTCAGGGAAGGAAGGAAGGAAGGGGGAGAGAGAAGAAGGGAGACGGCACTGCAGGTAGAGTATCCCCACATGTCTTACC 
TCTTCTGAAAGGCTGATGCAACAAATGCGACTGAAAAGCCAAAGTATGGATACGTTTTCAATTTATTTCTAAAGAGTTCAATTTAA 
TAACTGTCTG AGACTG AAACCATTGACACAG CAGAG CTTCTAGTAATTATAATTCTG AG ATTCCC CAAAGTGGAAAGTCCTAGG AA 
75 TACTGCCTGAAATGACAGTGCATTTGCTGTTCAGGTAAAATTCTTTAGGAATTTTCTCTGATTCTGATTTCTATTTCTAAAATTTT 
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CGATCATCTTCACCATTTTCCCCCAAAAAATGAGGGGTGCATTTCTGTCATTTTGTGTGTGGTTGGGTGGTATTGTTGCGTCTCAG 

ttaggggttgtgaaatggaagctctggagggaggaaaggcattcttggtttgcaactgagagcaaaaggtaccacctaagcatctt 

CTGTGAGACTAGGGTGCTTCCTTTAGATAAATGTGTATCTGTAATCAGCTTAACTAAGCAGGTAAGGTGTTCATTAGCTAGGCAGG 
GTTTTCAAAGAGAGAGAGAGGGAGAGTGAGAGGAAGAGAGAGAGAATGAATGTGGAAGAGTGAGAAGAACAAACAAGTCAAAGCAT 
5 TTGTTCATGCTGCAATCTACACATCAATTATCCCGCTGTGCTAATTACCACCTTTCCATACCCCAGGTACCTAAGCATTCACACTT 

ACTCACTTTCATGCCTCTGATCAAAAAAAAAAAAAAAAAAAAAGAGGAGGAAAGAAATGATAGAAGCAGGGGATGATGAACCCAGA 

ggagaaatacattcttagatcaaaatttcctttacatatgaaagtataaataaggggtcttctccatcttgccattgttgttttag 

ACAATTAAATATTTGCAAATGTTTTAATTGCAAAATATTACTTACTGTCAGGCTTCCAGGAGTGCTTCCATCTCATCAGCCCTTGT 
TTCCATACTTAAAAGAAGACAGAGAGGTGAGAATTGCTGGTCTTGCCTGAGATTTTGGGGTTGTGCCATTAGAATGAGATCAGATC 
10 ATTAAAAGTCAGTGACTACTAATTATCAGGCTACTTTTCTGAGGCTATTCAAGAATTGGGCAGTGAGGAGCCAGAGAGCTACCTTT 

GTAT CAAAACCTTGGTGTT C CCCCTC ACCG ACTG AACCTTCATCT AACAATTAAACATTCTTTATTATG ATGAAATCTGGG CTTGG 
AATCCCTGTTGGTTTGTGGGCTTCCTTGTCAGGGTGCTCATTTTCTCATTTCAGAGTGAAGTTGGATAAAAAGAAAACCTATTTCC 
TGTAGCTCATTTGATACCTGGTGGGGATGCTATTCAGGTGACAAGGATACAGGCACAGAGGGGGAACAGATGTGATTTACACACTC 
ATTATCATTTGAATGAAAGTGCAGATAGGCCTGTTCAGGGGCCTGGGCATCACCTGGACAGCTTTCCTTCTGATCTTTATCCCATC 
15 TGAGAGGCCAGGTCCCCCTGACATCTTTAAATCCCCGACCCCCAGCTGGTGACACACAGAGTTTTATGACAGTCAGCAGTCCTCTG 

AAGCTCCAAGCACAGATGCCATTCAGAATTGTGCTTCACACTGTTTTTTTCATTGTGTTCAGGCTTAATCAGGAATATATCCAAAA 
AAAGCTTAACTTGAATAATTTCTTTTGGTACTTCTCCAGAAACCTGTTTGCCACTCGAAGTTTGTGTATAGTATTCTAAAGGGCCT 
CAGATTTTGTGTTCTTAAAGTTATGTGCATACGTAGCTGCTTCAGCTTTCGAAAAAGGACAACAAAATGGAAAGGACCATAAGTTA 
TAGATGTCATCAAAGTCTTATGTTTCTACGACTATCAGATCAGATGAGCTTAGTATTGTGGTAGATGCAGTCAGAATGTTAGAGTG 

2 0 CAAAGACAATAGAAAGTTTGGATGAAGCTACCAAAAAGAAAAGTTTCTGTTTGGCCTCTTTTGCTCTTCATAAAGGATTTTCAGCG 

TCTTTGTTTTGCTACCTGGAATGGCTGCTGTCACCATGATCTCTCAAGCATTTTGTTACTTATTTGTGGGATGTGTGAATAACATG 

GAAAAATTGCTATGTCATCTGAAGACCTCAAATGATGAGTCCTGAACAGTACAAACTGTTTTTTTTTTTTTAAATACATTTTCAAG 

AAAGCTTGCTTTCGTTCAGGACAAGAATGCACAACAACCTTGAATAACTTTGTTTTTAACCTTCCCTTATCTCAGGCAGCCTGACA 

GTTTTGGTGGGGAGCGAAAAGTGAAAGGAATCTGTGAGAACAAATACTGTGGTGTTTCATGATTTTAATTAGGTATTGTATTAAAG 

25 agaaaaatataatgaacacaagcacatacacattttatttcccatctaacattaacagttaaagaaaacaatcactatcaaattac 

TTTGTTACAGTCCATAATTACAACTCAGGTTACGCTTAACTGTTATTAACAGAATGTACAGTAATATGTTCTGGCATCGTAATATG 

TTATTGTAGCATTATAATTAATCTTACAGGAAGTATAATAAATTTACAGTATCAGATTGAAGCAATACTGCATATAGATTTATTAA 

TGCTTTTAATCAGTTCTGGCAAAATTAATTTTGCACTGATTGCTTACATTGGAATTTGCATATACTTAGTGAAAGTAATTTATTTT 

TTATGGATTCCTTTTTATTAAAATAGGGCATATGGCCCTTTAGCTAAAAAACTTTGTGGATTCTTTAGCTAAAAACATTTCTAAAC 

3 0 ATTTTGAAATGCCATATATCTTCCCTTTAAGATAATTCTTTCTCTTAAGATTTATTTTTAAATTATATTCTTTAAAATACTTTTTT 

aactcttatttcaatgatctattttttgaaactgtaatatttatttccctattgtcattagcctacttttccccaaggatctaagt 

TTGAATAAAAACACAGGCCTTGAAAAATATCTACATTGATAAGGGACTGCATTAACATTTCAGAAAGTGTCATGTGAAAATTAAAT 

atcattgaaaaataatgaaattttactctttgaaaagtccagtaaaaatgggacagcacatgagaattttgccattatttctaagt 
gcaactatgttacaatactccaaaatgctttctgtgccacgcaatgtatgtgcagaaaaaaggcgagtgcagattttttaaaaaaa 
3 5 cttaaactgatatcagtgttgtaagttcaaaaatagtattgagaaaaatatacctaaagtgtctttctattaaaatatacatgctt 

tgtaaggaaaggtaaattattcaccaaaaaaaatcaagatgtcttcataaaatatatgtttactatatcttaacttgtcaggcaat 
ttgaaattttgaataaactcatcacttaaatctttattttacctctttcaaaaatagtaaattaggtgttcctgtaggtattgatt 
aatttattttgcaaaaaatatttgaagaataagggaagagtgatttcttattcttataagtcttaacaataaatatgttccttggc 

TTGAAAATTGAGTGAGCCTAACAGTACATAGCTTTCTTTTCCTATGTTAGTGAGTTACATTATGTAAAGCATATTCATGAACTTAT 
40 ATAGATTCTGGGTAGTTCTGATGATATGAAACTAAATTTTTTAAATAATTTAACTGAATATTTTGATATTGCTTGTATCAGGAATT 

TCTTCACTAAAAGAGCATATATGCAACAGTGTGACCTCTTTGGGCTCAATACAAAAGTGATTTGTACAGTGATTCTGTGATTTTCC 
ACCATAATAAATTGAGAAAGGCAGGTCTTGGTAAAACTTTATAGTCATGTATGAATACCCATATTCAGGTCTTCACCTCCAAGAGA 
CATTCATTTTAATTTATGTCGTTGTTTATCATCAAGGAAGATTTTGAACTTTTGAGAATTGGCCTTTATCTGTCCTAAACCTCTAA 
CATTCCACTGTATCTTAATGAAACGGAGGTTCTGTTCTTTCTGCCCAGGGCTTCTGATAAGTGTTTGCAGACTATGTAAACTTCTG 

45 aataataactttcagtaaggcaggagtcttaaacctcttagtatcattttgtgcagtattattctgctctgtaagataatgtgtta 

TCAAT ACT TCATAAG AT AACTTT GGCCAG AG AATGAAT AAAATTTATAGTCACTTTCAAACTGCTC CCTTTTTTT AGGGTG TGGGT 
CATAG ATC ATGCAGCTGTCTGCCAACAGAT AATCTTG ATGAGTAAAAAGAAG CTAACAGAG AAAAAG GTGG CTT AGT CT AAAACAC 
TTAGGAAGGACTTAAAAAATTATTTCCCAAAGAATTAGGGAGTAAAAAAATTGTAAGTACATTTGTTTACAGTAAAAGAGTGGTCT 
CTTTGTTTGAGGAATTTTCCTTGCCACCTCAGAAAGTGAAAATTTACTCCTTTTTTTTTTTTTTTTTTAGAAAATTAATGCTGGTG 
50 TGATTGTTTAACTTGTGTAACCTGTTCCTTGAGGTAAAATGAGGAAGAAGCATATGATTTGGCCTCTCTTTTCAGTGAAGGAAGGA 

AGTCCATGGAAATTACTGAACCAAACTAGAGATCTAAAGCAAAAGCCCTTTTGTGACACAGATGAACTCAATAGTGCACTGTGACT 
ATCTGACTTTTGCCACGTCCAGGCTTAGGCCGCCAAGCGGCCAGGGTCAGCAAATTCCACTACCTGAAAATGACAGAAGGCGGCAG 
GGAAGGGGAATTGAGGCATGGGGAGAAGCAGTTGAAGCATACTAGGGAGGCATGAGGTTCTCTCTCTCTCTCTCTCTCTCTCTCTC 
TCTCTCTCTCTCTCTCGTGCAGCTAAAGGAAGAGAAGGAAGGAAAAGAGGGTGATCATTGAACGACTTTAGGGGCAAGTCTGGAGT 
55 TAGGCGCTGTGGTGTCCAAGCAGAGCCGTGTCTGGTGGCGGCAAACTAGATTGCTCCAAGCATGGAGCGCCCTGCTTGAGGACACT 

TGTTGTTGGACTGTTTGTTTACATGCAGTTTGGGTGGCAAAAAAAGGGGAAAGTCTGGGTGACATCAGCTGCAAGAAGACTTAACC 
ATATGCCGATGTCATCCAACCCCCAATTATTTGAACATTGTGAAGGTTAAGACATCAATCCATCCATTTTTCTTTCTCTTACTCTG 
AATCGTGACATTATTTTCTCTAGTTCATTGACCTTGTTGGCAATTTACACCACCAATATAAGCCTCAGGATCCTTTTGTAAAATGA 
GACTTGACACTAAATTAGTCAACTAAAAATTTAAAGGGTAAAGGGTCCCCCCAGCCACCCACTCCTGCCCCTCCCTGTACTAAAGT 
60 AGAAAATTTGGACAAGGCACACCATGCGTGTGACTCAATTGTTCTGGCCAAAAAATGGGATGAATAATTTTATTTCATAGATGCTT 

GGTGATTACTGGACTTTACAAAAGTTAACCACTAGTTAAAAAAAAAAAAAAAAAAAAAAAAAAATATATATATATATATATATATA 
TATATATACTGCTTTTGGGTACTGAGGTTGAACAATTGGTCGGGGATAATTCCATAAAATGGATTTAAGTATTTAACAAATAATGT 
AAATGTATAGAGCAGGCCTAAAATTTCTCCACTGCCTTTGAGTATACCTTTAGAAGTTTACAAATACATGAGGATAAAGCAGTTTC 
AATAAAATG ATCAATTGTACAAAG TAT AG AAAT AT ACCAAG CGTCTCTT AAG TAAATG ATTAC AACATTTAGAAGTATTCATGAGT 
65 TTGACATATGCAAAGCAGCCTATCTCTCATGAGTCTGAGTTCCAGCCTCCCTGAACCTTTGTGCATTTCATAGGCTGGTGAACAGC 

C C AAACATGTAAATAAATAG CCATT CAAAGTGC AAG CATTTTTAAAAGTTT AAAACTCCACAC AAGTTCTTTTACAAAAG AGTCCA 

cccttttatgtacctttaaaaacatttagccactttattcttttgtgtctttgaagagaaaaaaaattaataaagttgtaggatcc 

TTTTGAATTTAGAAAATGTTGGCAATGTTGGAAAGAAAGACATTCAGCATTTCAAAGTTCTGGTGGGGAAGGAAAAAAAAGATTCT 

gaataaaacaattttatgtgattttgcaggtggtttgagctatcattttatatgtacgtttgtaccactgctcattggaatgttca 
7 0 tataatactgacctaattatgcatagaaaaagataagccatttacttgattcatttcttctttttaaatcaagaaaggaacaaaaa 

GGCTCCT ATTTT CTG AAAG AAATTGTTCG CTTTTATTG CAG AAAAGTAG CAG CTTGTGCAG AG CTAGAACTGT AACAATTTT ATAT 
TCCAAAGGTTTTGTGTGTATTCGGTTAGTTACAGTAATTATACCCAATAACTGACAGCCAAAATCACGTAGGAGAAAGCAAAGGCT 
GTTTTCTCACACAGGCCCTGCTGCAGAACATCTGCTGAGAGATTTGCATATTAATTAACCCATATTAACTCTAATTATTCTGGGAA 
ATTATCAAATAAATTGAATTTTCTAATTTTAACCTTTCTTTTACTTGACGCGTGTCGAGGCTGAGAGGACGCACCAGGCCGTCTCA 
75 CCTGGGCAATGAGCAAAAGATCTTTTCTACCCCTTTTGCTCCTTTAGACCTGGGGCAGCCTGGGGAGCTTTTGTGTGCCTTGTGCT 



1031 




WO 03/008583 



PCT/US01/51291 



TTTTTGGCTTCTGTGCCTGGTAGGGTCTCCATGCATTTGTTGAGAGAGGGAACATGTGTGCTTGTGAGCACAGATGGTGGATTTAT 

acaggggtgaggaaaggtggtacctcagaacagttgagcaaaccttaagtttttttttttttttttttttcttcctcccagcctgt 
tgtttaggcctgagcaaataaatgggagtttaattcaattagagcctggctgtagtcagtgcctcatgacagaaattattcaatat 
ttttcccctcacattgtttggtttacacatcactgactcccttccttttgtactctgtttagagtggccataatgtgttgagcttt 
5 tgtgtctgccatgtcactgtccctttcaccgttgtctggttttgtcaattgtgaggtgcaatgatgctgttttgaaaacagggtcc 

tagtcagggtgttgctatgtgagtagggtggctgcagttttaaacatactacacagtaaataatgtcattagcccaatagacctga 
atctactgctaagccttaagagaaatcctttgggtagggaagtgaactttacatgcctttctcaggtattagatgtagcttaaaac 
tgagatttcaaagataaatctggtcagggcagtatgaagaattggactccattgcatgatcccctttcaggcatttctttggggta 
agaggcaagattgactgagattagaattttttgcatgtgatcaagtttgtaacgacccatactttaagccacagcgatcaggagaa 
10 agctactgatgaaacctctaccacaagcagatctccagcccccctacttcgagccacatctcttctaaagacctatgactctattt 

ccccctcaatgatttcacttctccccatccactaagatctattaagatgagccacacctcttgctaccttgaaggtaattgttttc 
ctctggaagagctgttctttcccattatttcagctgatggagtagaagcattacggtacctccatgtaacattccttagactcaag 
aattattattgacttcagtaaactgcagaaaaccaagaaagtcaccaaataggtctgttggatggacaaatatttgaaagcaatta 
tttttatggataggctagaactccagtctcctttttcatggaagcatggaatgccttttgcaagaaaaatatttctttaagagaca 
15 agctgttgctacttcagatgaaggtatgggttcatgctaaggtttttgaggggaggtggtttaatttcgtgggactacaatagcta 

aaagtgtatttcagttatatctgtatcttagaaaaatgtacagttacagacaaggtttagggtggggcaactaaaacaatcagaga 

AAATTTTTATAGTTTTTCTATTTCGTGTTTATrTTTTACAGCACATTCCAACGTACTCTGGCAGTTACTGACTTTACACCTTTTAT 
GGGCTTTGAAAGTTGTGTAACCTTTTCAGAGGAAGGTGATAGACACAATATCTATTTACACAAGGACACATTTCCCCTTTCTTTAT 
attccgtttattcaaggttttatttccaaggtcttattactataaaacttaaagctagacaaggtctgccctcatgtcagataaaa 
20 aaaaataccaaaacaattttgatggctcagaagcttattttttcatacttccaggtcctaaataaattacagttattttcacattc 

ctcttgaatatccttcaggcatgatagtgagcatattttttctgtaaagccccttaatactttccttctgatggtttgtatagagc 
aagttgttgaatgatcgtggattccaataattagagagagtcttctaaaatctttttttccttttgacatattgttggaagacata 
tagtcacttgatgtatttatgaaagtctgtggaattattggcagtagatgtacaatatatatgaaattatttgtgtatagcagttg 
ttttgggggtcttccctcagcatgccatcatgctaggcttgctgatgaaggtgctgttagactttttagccatcaaagggcattat 
2 5 tgacttgtgttctggaatatagctaagtattatgtccttggattgtaagcatattatagatgttgacagaaagtgaagctgaaaaa 

atttctaaaggatagaaataactacaaaaactcactaaatgaaaggagcggtcaggggcctgtatgtttgaaacatcaatacaatg 
actagtttcctttggtaggagttaagtaaggtaatcaaaaccattatgagtcctagatatacaggaaaacccgaatatgtttactt 
ttgtaaaaaaataaacagatgtcaagtctttgggaaatcataaatttcactgagaacactgtgacctagaaataccgtgtcttctt 
gaaagaaagtgaatttactgttacaaattcttcgaccaatatctgtttttaggatagcttgacaaagggagggtccttgcttttat 
30 tcttatttgccattatgtttatatttttgatattaaggaagaggtttggaggggaaaattacatatctaagatgttattacctgca 

tgttggagcctatccagaacctcaacaaatgtatggaaatttgaacctttttgaaaatcaccagcatactgaaatttgaaaacctc 
tcccaggtaccagggaacctgctaatatttccagagggaatgagtggctgccatcttcccaagatgctcctgtaaccaggaagttg 
gaggagcctcagaactggcctctctccactgcaaccatggcattgcagaaattctgctctcattttatttaatatgcgtatttttt 
tacatagctaatctgaaatggaaacatttttatccctatactgagaactgcttttgttttatcagctgacattttacaactcatta 
35 atttataatgcaggtttaatgccttcgaatgttcctgggataaaaaattaaagtggccaagctagtttgtataaaggctgactata 

gtatgttaacaataattatttataacaatattttgtattggatagcacattccatctgaatatttcaaattggcatggtcccttct 
aactggcattaattcattcatcttgcatccccaagtaataaagttattcccatttttaaatggagaaatcaagattcatgcatttc 
agtgacagatgttcaaattcagaagaaaatctctgtttgagtttgtctttgccttgtaatacgtatttgtcactaggcctccatta 
ttaaataagaaattgaaccttgcatttagtcctatgatctttacccacccaagcacggaggtaacaaggtaactgtgatttaaaaa 
4 0 aaaaaaaaaagtcaatgataaatccccccggatgggcaagagtcactggacaaaaattattgaaaaatagctgcatcctctcctca 

gtagcacatacttggaaattgaaattttgtggggaagacaaggaggaataaaggctaaggttcaggagaaaagtcttagaaggtct 
tcccgacacttgccacatgtaaagacgttgtaagaaagcaggcccacaaggcctttaatccactggctcaaacataaatgatctct 

ggtctcattctgttgcccaggctggagtgcagtggtgtgatcatagctcactacagcctcgacctcccaaactcaaacaatcctcc 
45 tacctcaacctcctgagtgactgggactattggcatgcaacaccatacctgactgattttttatttcttgtagagatggggtcttg 

cccaggctgatcacaaactcctgacctcaagaaattctccctgcttggcctcccaaagtgttgggattacaggtgtgagccaccat 
acctggccaaaaggacttattttaaatttgaagtcatattaccagcagagacatttttaaaatgaggttacatgtctgtgtcacgt 
ctaagctgaaggattaggcatggtctctctcatcatggccttcctacttgaggaagcatttgcaaataaatttctaagtgaagggc 
caacacaaaaattgtgactggcacaagttcaaatcttcctttttcctcgtagccaccacacattgcagcaccagagaaaagacaac 
50 agacactgaaacaatggtatttcagtgattataccagttacatcaccttgcatttccatgttactgttttatacatcacacagtgc 

cattgcacatacaactttgtaggctcctatgacaacctcataaacagggaaccattatcatgatttttactcatttctaccaagct 
tccttggatgataggccaaggccacacagctggttacacgttggttctgggacaaggcaagtcttcaagctcataattctgtgaac 
TGCCTCTTTATCTCTATTGTTTCCAAACTATTGCAGGAAACATGGGTGTATTGTTAGATTCTGGTAATTGATCAAATTGGTAGGCT 
TCTATAACTCAAATTAAGGGGATCCATGAAAGTAACAATCATCAAAACAATTTAAAATTAAGCAACAATCTCCATTTTTGTGGCAT 
55 GAAAATCCCAAAAAGTCCCAGGGATTTCCATCCCTTACTCTGGTCATGTGGGGTTTAAACTTAGATTGCATTCTGCACTGGGAATT 

TGTATTATCATGTATGTTTTTGTTTGGCTGTTGTACACCTAAAGACATGCTTTCTGGTACCGGCTTTGCTACCAACTAGCTGTACG 
GCCTTTGACAAGCCATTTGACCTCACTGTGCCTGTATTACCTCCTTTGTCAAAGAGTTGACTTCAAGTGTCCTTCTGGAACTACAA 
TTTTGTGATTATATTTCTCCAAATAAATTGTAAGCTTCCTGAGGTGAGAATGGCACTTCCTTCTATCTTCTGGATTTGCCACATTG 
TGGGTATTTAATAAATGTTTGATGATGGCATTGAACGATTTATTGGCACGCTTGAGTAGAGTTATAGGAAATCATTATTGGCTGCC 
60 TTATTAACAATTAGCTGTCTATAAGCTGCATATGTAATTTTCCTTTACATCAATAGAGTTTCTGCTTCTGGTGAAGACGAAGTATT 

GCCCCTTCACATCAGTTCTTCTGTATGTTAATACATTAGCAACTGATATCTTATTTGTACTGTAACTGACAGAATAATGTAGAGAA 
AGCATATAAGTAGGAAAAGGGGTTAGTAAGGTAACATTGTATAGGGCATCTTCAAAACAACAGTTCTGCTATTTCAAATGTCAAGC 
TAATTATCAGCAATGTTTAAATGCTATGATAGGCCATTTTTGCAAATGCTGAAATTTTCCAGCAGGTATGGACGTTATAAAAATGT 
CAAATTTTGCTACTATTCTATTACATGTCACCAGAACACAAAAATCTGAAAATAAAAGTTATATGTATAGGCAAGGAAGAGAAACC 
6 5 ATTATTTGTTTTGCATATGACTGTAAAATTAATTGGCATAGTGATATAATTTAGAGTATTGTTTACTTGGAAGGAAGAGTAGAGAG 

GATTTAATATA 

HUMAN SEQUENCE - mRNA 

GGCGATCACGTTTTCACATGATGCTCACGCTCAGGGCGCTTCAATTATCCCTCCCCACAAAGATAGGTGGCGCGTGTTTCAGGGTC 
70 TCTCGTCTCTCTCCTACAGAAAAGAAAAAGAAAAAAATGTCATTAGAAGAGGCGTAACACGTCAGTCCGTCCCCAGGTTTGTGTTT 

CCTGGAGTGGCCGAAAGAGATCAGTTCTAACCTGCTCTGCAGGAATAACGGTCCTGCCTCCCGACACTCTTGGCGAGGTTTTTGTA 
CAGTTTGCTCCGGGAGCTGTTTCTTCGCTTCCACCTTTTTCTCCCCCACACTTCGCGGCTTCTTCATGCTTTTTCTTCTCACCATT 

tctggccaaaactacaaacaagacttcgcagatcgagcctgcgtgctgccgaagcagggcgccgagtccatgcgaactgccatctg 

ATCCGCTCTTATCAATGAAGCAGCCGATCATGGCGGATGGCCCCCGGTGCAAGAGGCGCAAACAAGCCAATCCCAGGAGGAAAAAC 
75 GTGGTGAACTATGACAATGTAGTGGACACAGGTTCTGAAACAGATGAGGAAGACAAGCTTCATATTGCTGAGGATGACGGTATTGC 
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CAACCCTCTGGACCAGGAGACGAGTCCAGCTAGTGTGCCCAACCATGAGTCCTCCCCACACGTGAGCCAAGCTCTGTTGCCAAGAG 

aggaagaggaagatgaaataagggagggtggagtggaacacccctggcacaacaacgagattctacaagcctctgtagatggtcca 
gaagaaatgaaggaagactatgacactatggggccagaagccacgatccagaccgcaattaacaatggtacagtgaagaatgcaaa 
ttgcacatcagattttgaggaatactttgccaaaagaaaactggaggaacgcgatggtcatgcagtcagcatcgaggagtaccttc 
5 agcgcagtgacacagccattatttacccagaagcccctgaggagctgtctcgccttggcacgccagaggccaatgggcaagaagaa 

aatgacctgccacctggaactccagatgcttttgcccaactgctgacctgcccctactgcgaccggggctacaagcgcttgacatc 
actgaaggagcacatcaagtaccgccacgagaagaatgaagagaacttttcctgccctctctgtagctacacgtttgcctaccgca 
cccagctcgagcggcatatggtgacacacaagccagggacagatcagcaccaaatgctaacccaaggagcaggtaatcgcaagttc 
aaatgcacagagtgtggcaaggccttcaaatataaacaccatctgaaagaacacctgcgaattcacagtggtgaaaaaccttacga 
10 gtgcccaaactgcaagaaacgtttctcccattctggttcctacagttcgcacatcagcagcaagaaatgtattggtttaatctctg 

taaatggccgaatgagaaacaatatcaagacgggttcttcccctaattctgtttcttcttctcctactaattcagccattacccag 
ttaagaaacaagttggagaatggaaaaccacttagtatgtctgaacagacaggcttacttaaaattaaaacagaaccactagactt 
caatgactataaagttcttatggctacacacgggtttagtggcactagtccctttatgaatggtgggcttggagccaccagccctt 
taggagttcatccatctgctcagagtccaatgcagcacttaggtgtagggatggaagcccctttacttgggtttcccaccatgaat 
15 agtaatttaagtgaggtacaaaaggttctacagattgtggacaatactgtttccaggcaaaaaatggactgcaaggctgaagaaat 

ttcaaagttgaaaggttatcacatgaaggatccatgctctcaacctgaggaacaaggagttacttctcctaatattccgcctgtcg 
gtcttccggtagtgagtcataatggtgccactaaaagtattattgactatacgttggaaaaagtcaatgaagccaaagcttgcctc 
cagagcttgactactgactcaaggagacagatcagtaatataaagaaagagaagctacgtactttaatagatttggtcactgatga 
caaaatgattgagaaccacaacatatccactccattttcatgccagttctgtaaagaaagttttcctggccccatccctttgcatc 
2 0 agcatgaacgttacctttgtaagatgaatgaagagatcaaggcggtcctgcagcctcatgaaaacatagtccccaacaaagccgga 

GrTTTTGTTGATAATAAAGCCCTCCTCTTGTCATCTGTACTTTCTGAGAAAGGAATGACAAGCCCCATCAACCCATACAAGGACCA 

catgtctgtactcaaagcatactatgctatgaacatggagcccaactccgatgaactgctgaaaatttccattgctgtgggccttc 

ctcaggaatttgtgaaggaatggtttgaacaacgaaaagtctaccagtactcaaattccaggtccccatccctggaaagaagctcc 

aagccgttagctcccaacagtaaccctcccacaaaagactctttattacccaggtctcctgtaaaacctatggactccataacatc 

2 5 accatctatagcagaactccacaacagtgttacgaattgtgatcctcctctcaggctaacaaaaccttcccattttaccaatatta 

AACCAGTTG AAAAATTGG AC CACT CC AGGAGT AATACT CCTTCTCCCTTAAAT CTTT CCT C CACATCTTCTAAAAACT CCC ACAGT 
AGTTCATACACTCCAAACAGCTTCTCTTCTGAGGAGCTCCAGGCTGAGCCTTTAGACTTGTCATTACCAAAACAAATGAAAGAACC 
CAAAAGTATTATAGCCACAAAGAACAAAACAAAAGCTAGTAGCATCAGTTTAGATCATAACAGTGTTTCTTCCTCATCTGAAAACT 
CAGATGAGCCTCTGAACTTGACTTTTATCAAGAAGGAATTTTCAAATTCAAATAATCTGGACAACAAAAGCACTAACCCAGTGTTC 

3 0 AGCATGAACCCATTTAGTGCCAAACCTTTATACACAGCTCTTCCACCTCAAAGCGCATTTCCCCCTGCTACTTTCATGCCACCAGT 

CCAGACCAGTATTCCTGGGCTACGACCATACCCAGGACTGGATCAGATGAGCTTCCTACCACATATGGCCTACACCTACCCAACTG 
GAG CAG CTACTTTTG CTG AT ATGC AG CAAAGGAG AAAGTAC C AG CGGAAACAAGG ATTTC AGGG AG AATTG CTTGATGG AG CACAA 

gactacatgtcaggcctagatgatatgacagactccgactcctgtctgtctcgcaaaaagatcaagaagacagagagtggcatgta 
tgcatgtgacttatgtgacaagacattccagaaaagcagttcccttctgcgacataaatacgaacacacaggaaaaagaccacatc 
35 agtgtcagatttgtaagaaagcgtttaaacacaagcaccaccttatcgagcactcaaggcttcactcgggcgagaagccctatcag 

tgtgataaatgtggcaagcgcttctcacactcgggctcgtactcgcagcacatgaatcacaggtattcctactgcaagcgggaggc 
ggaggagcgggaagcggcggagcgcgaggcgcgcgagaaagggcacttggaacccaccgagctgctgatgaaccgggcttacttgc 
agagcattacccctcaggggtactctgactcggaggagagggagagtatgccgagggatggcgagagcgagaaggagcacgagaaa 
gaaggcgaggatggctacgggaagctgggcagacaggatggcgacgaggagttcgaggaggaagaggaagaaagtgaaaataaaag 

4 0 tatggatacggatcccgaaacgatacgagatgaagaagagactggagatcactccatggacgatagttcggaggatgggaaaatgg 

aaaccaaatcagaccacgaggaagacaatatggaagatggcatgtaataaactactgcattttaagcttcctatttttttttccag 

tagtattgttacctgcttgaaaacactgctgtgttaagctgttcatgcacgtgcctgacgcttccaggaagctgtagagagggaca 

gaaggggcggttcagccaagacagatgtagacggagttggagctgggtattgttaaaaactgcattatgcaaaaattttgtacagt 

gttaaggcctaaaaactgtgtggttcagagactaattcctgtgtttaatagcatttatactttaagcacaactagaaaattgtaag 

4 5 aattgcactctacttatgtatcactacaaactttaaaaaactatgtctaatttatattaatacattttaaaaaggtgcccgcacta 

ccatacatcagtatttttattattattattgttattcctttttaatttaatgtgctcgcactacaatgcatcagtattatgattcc 

tctgtactttcctttcgctattcatcaatttcccatttttttttttcagcttaagtaaccacacaattttaggcctcaattttttt 

TTTTTTCTGT GAAGGAA CT TGAAG TG ATGCA TG TGTGAA T TTAAGATACCGAAGTCTTAAAGTGACCTGGACGTGAAGGAAAAAGT 

aagatgagaaataaagaaagcctttgtaaggtggttttaaaagccttatatgcaaaccttttaatctgtgtttctgcaagtgccat 

5 0 ccttgtacagtgttaagagggtaacatgggttacctttgcaccagcttcagtgttaagctcaccctgttctttgaagcacccatgt ( 

CAGT ATT AGAAGAAT AGG CAGCAGTTCCT T AG ITTAC ATATGTTTG TGC AATTATTTTCTGTACTTTTTTG TTCATTAATTTTGTC 
AGTATTACACCAAACTGTTTTTGCAACAAAAAAATTTTTTTTGCATTCATTTAATTTTAGGTCAAATAACATTTTATTTATGTGGC 
TCATTTT ATATTTCCT AATTTTATTTATTT CATACTGTAGTGT ACAGTATTATAGTT CTTCAATATATAGATAT ATTTTAGTAAAA 
AAGGAACATGACGTTGATCATTTGGGCAAATTTTACGTAAAGAGAAGAGCATTTATTGTGTTTTGGAACATTAATTGTGAGATGGG 
55 ATTTTTCAATTTTATTATTTTATTTTTGTTTTTTTCCAATTACTGGAAATTCCAAATTTGGGAACTTTTGATACGATCTTGTGAAA 

ACACTGTATTTTCGACTGAAAATTCCACTTTCTTCATCTTGTTTTTTAGCTAAAAAGAGGGACTGTTAAATACAATGTATGATACC 
ATGACAAAAATCTTTCCTGAATTGTCTTTGTAAAAGTATTATTGAATTTTCAATTTGTAATTTCTTTTGAAAATGACCATGCTCGA 
ATAAAAATGTAGCCAAACT 

60 HUMAN SEQUENCE - CODING 

ATGAAGCAGCCGATCATGGCGGATGGCCCCCGGTGCAAGAGGCGCAAACAAGCCAATCCCAGGAGGAAAAACGTGGTGAACTATGA 
CAATGTAGTGGACACAGGTTCTGAAACAGATGAGGAAGACAAGCTTCATATTGCTGAGGATGACGGTATTGCCAACCCTCTGGACC 
AGGAGACGAGTCCAGCTAGTGTGCCCAACCATGAGTCCTCCCCACACGTGAGCCAAGCTCTGTTGCCAAGAGAGGAAGAGGAAGAT 
GAAATAAGGGAGGGTGGAGTGGAACACCCCTGGCACAACAACGAGATTCTACAAGCCTCTGTAGATGGTCCAGAAGAAATGAAGGA 
65 AGACTATGACACTATGGGGCCAGAAGCCACGATCCAGACCGCAATTAACAATGGTACAGTGAAGAATGCAAATTGCACATCAGATT 

TTGAGGAATACTTTGCCAAAAGAAAACTGGAGGAACGCGATGGTCATGCAGTCAGCATCGAGGAGTACCTTCAGCGCAGTGACACA 
GCCATTATTTACCCAGAAGCCCCTGAGGAGCTGTCTCGCCTTGGCACGCCAGAGGCCAATGGGCAAGAAGAAAATGACCTGCCACC 
TGGAACTCCAGATGCTTTTGCCCAACTGCTGACCTGCCCCTACTGCGACCGGGGCTACAAGCGCTTGACATCACTGAAGGAGCACA 
TCAAGTACCGCCACGAGAAGAATGAAGAGAACTTTTCCTGCCCTCTCTGTAGCTACACGTTTGCCTACCGCACCCAGCTCGAGCGG 
70 CATATGGTGACACACAAGCCAGGGACAGATCAGCACCAAATGCTAACCCAAGGAGCAGGTAATCGCAAGTTCAAATGCACAGAGTG 

TGGCAAGGCCTTCAAATATAAACACCATCTGAAAGAACACCTGCGAATTCACAGTGGTGAAAAACCTTACGAGTGCCCAAACTGCA 
AGAAACGTTTCTCCCATTCTGGTTCCTACAGTTCGCACATCAGCAGCAAGAAATGTATTGGTTTAATCTCTGTAAATGGCCGAATG 
AGAAACAATATCAAGACGGGTTCTTCCCCTAATTCTGTTTCTTCTTCTCCTACTAATTCAGCCATTACCCAGTTAAGAAACAAGTT 
GGAGAATGGAAAACCACTTAGTATGTCTGAACAGACAGGCTTACTTAAAATTAAAACAGAACCACTAGACTTCAATGACTATAAAG 
7 5 TTCTTATGGCTACACACGGGTTTAGTGGCACTAGTCCCTTTATGAATGGTGGGCTTGGAGCCACCAGCCCTTTAGGAGTTCATCCA 
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TCTGCTCAGAGTCCAATGCAGCACTTAGGTGTAGGGATGGAAGCCCCTTTACTTGGGTTTCCCACCATGAATAGTAATTTAAGTGA 

GGTACAAAAGGTTCTACAGATTGTGGACAATACTGTTTCCAGGCAAAAAATGGACTGCAAGGCTGAAGAAATTTCAAAGTTGAAAG 

GTTATCACATGAAGGATCCATGCTCTCAACCTGAGGAACAAGGAGTTACTTCTCCTAATATTCCGCCTGTCGGTCTTCCGGTAGTG 

AGTCATAATGGTGCCACTAAAAGTATTATTGACTATACGTTGGAAAAAGTCAATGAAGCCAAAGCTTGCCTCCAGAGCTTGACTAC 

5 tgactcaaggagacagatcagtaatataaagaaagagaagctacgtactttaatagatttggtcactgatgacaaaatgattgaga 

accacaacatatccactccattttcatgccagttctgtaaagaaagttttcctggccccatccctttgcatcagcatgaacgttac 
ctttgtaagatgaatgaagagatcaaggcggtcctgcagcctcatgaaaacatagtccccaacaaagccggagtttttgttgataa 
taaagccctcctcttgtcatctgtactttctgagaaaggaatgacaagccccatcaacccatacaaggaccacatgtctgtactca 
aagcatactatgctatgaacatggagcccaactccgatgaactgctgaaaatttccattgctgtgggccttcctcaggaatttgtg 
10 aaggaatggtttgaacaacgaaaagtctaccagtactcaaattccaggtccccatccctggaaagaagctccaagccgttagctcc 

caacagtaaccctcccacaaaagactctttattacccaggtctcctgtaaaacctatggactccataacatcaccatctatagcag 
aactccacaacagtgttacgaattgtgatcctcctctcaggctaacaaaaccttcccattttaccaatattaaaccagttgaaaaa 

TTGGACCACTCCAGGAGTAATACTCCTTCTCCCTTAAATCTTTCCTCCACATCTTCTAAAAACTCCCACAGTAGTTCATACACTCC 

aaacagcttctcttctgaggagctccaggctgagcctttagacttgtcattaccaaaacaaatgaaagaacccaaaagtattatag 
1 5 ccacaaagaacaaaacaaaagctagtagcatcagtttagatcataacagtgtttcttcctcatctgaaaactcagatgagcctctg 

aacttgacttttatcaagaaggaattttcaaattcaaataatctggacaacaaaagcactaacccagtgttcagcatgaacccatt 
tagtgccaaacctttatacacagctcttccacctcaaagcgcatttccccctgctactttcatgccaccagtccagaccagtattc 

CTGGGCTACGACCATACCCAGGACTGGATC AG ATGAGCTTCCTACCACAT ATGG CCTACAC CTAC CCAACTGG AG CAGCTACTTTT 
GCTGAT ATGCAGC AAAG GAG AAAGTAC CAG CGGAAACAAGG ATTTCAGGG AGAATTGCTTGATGG AGCACAAGACT ACATGTCAGG 
20 CCTAGATGATATGACAGACTCCGACTCCTGTCTGTCTCGCAAAAAGATCAAGAAGACAGAGAGTGGCATGTATGCATGTGACTTAT 

GTGACAAGACATTCCAGAAAAGCAGTTCCCTTCTGCGACATAAATACGAACACACAGGAAAAAGACCACATCAGTGTCAGATTTGT 
AAGAAAGCGTTTAAACACAAGCACCACCTTATCGAGCACTCAAGGCTTCACTCGGGCGAGAAGCCCTATCAGTGTGATAAATGTGG 
CAAGCGCTTCTCACACTCGGGCTCGTACTCGCAGCACATGAATCACAGGTATTCCTACTGCAAGCGGGAGGCGGAGGAGCGGGAAG 
CGGCGGAGCGCGAGGCGCGCGAGAAAGGGCACTTGGAACCCACCGAGCTGCTGATGAACCGGGCTTACTTGCAGAGCATTACCCCT 
25 CAGGGGTACTCTGACTCGGAGGAGAGGGAGAGTATGCCGAGGGATGGCGAGAGCGAGAAGGAGCACGAGAAAGAAGGCGAGGATGG 

CTACGGGAAGCTGGGCAGACAGGATGGCGACGAGGAGTTCGAGGAGGAAGAGGAAGAAAGTGAAAATAAAAGTATGGATACGGATC 
CCGAAACGATACGAGATGAAGAAGAGACTGGAGATCACTCCATGGACGATAGTTCGGAGGATGGGAAAATGGAAACCAAATCAGAC 
CACGAGGAAGACAATATGGAAGATGGCATGTAA 
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Table 49 

MOUSE NOMENCLATURE 
ICSGNM Vdacl 

Cel era mCG3636 

HUMAN NOMENCLATURE 
HGNC VDAC1 

Celera hCG16588 

MOUSE SEQUENCE - GENOMIC 

TTTGATCCTGGAAAGGCATCAGAGGCTGGTGTCTTTGGTAAGAAGGGCTGTGTACCCTGAACCTGGGATATGGAGGGGTCTGATGG 

GTTTGGGGGAAGAAGCTGAAGAAGTTATGGCATGTCAGAGCAAGCCCTTAAGGTCAGTTTCCTGCCTCCCTCCTCCAGGGTACTCA 

GAATCCAACCAGCTTGTTGATTTATTATCTTTCTAACTGTCACTGTCAAGAAAGTCCTCTCCCCGAGAGGGACAAAGGGCATTGTA 

GGAAGGGCAAAAAGGATCCCATAGTTGGAGATGCCTGAGCGGATCCAGACTTTGCAGGTAACATTGTGTGTATGTGTGTGTGTGTG 

TGTGTGTAATTTCCACGGAGGTGTAGCAGTAGCAAGCCGTATCAGAGGCAGTACAGACACTACTGTCAAGATAGGCAACAGGTCAC 

ATCCATACCCTCTCTCCTGACACCAATTACAAACCTAGGGATCCCTGAGGCCACCCTCACATTTAAGAACTCACTGGGATCTCTGT 

CACTCCCAGTCACAGGTAAAAGCAACTCAGGAAAGGGTCAAGTGGGCAAGACCAGGAGGCGTCCCAGGGAACTGTCTGCCGTCTCC 

TGCAGATGGAGTCCCAGCTGGTGCTCACTGCTCTCCAAATGTGCCAACTCACACGGAGCACCATCCGCTGCCTCAGGTGCTACCTA 

AAGCGCATATTGGGGTTCCATACTTGCTGCCTGTGAGGTCAACACCAGTCCTTCAGATAGTCTAAGGCCCAGCTTCGTAAGCTTGG 

CTCAAAGCTGGTAACCATGGCAATCTCGTTGATTTACACTGTAAGGCCAACTCTCTAAATGAAGATCCGCTCCTAGAACAGCACTT 

TGTGGAAGCTAAGGGCAAAGGCCAGACCTCCTTGTAGACAAGGTTAAGAACTTTACTTGAATGTAGATAAATTCAACTTCTGGCCT 

GCATTAGGCTGCAGAGGCCATTCTTCAGGACTGAAACCCCCCAGGACATGGTCCTCAGCTGCACAGACTGTAGAAGGAAGCCCAGG 

GGACTGGCTGCCTGCTTGCATGCTGTAGTCACCTGTCATACCCTGATGGCATGTTGAACACCAGCTGGGGGACAGCGTCCTGGAAA 

GGGACAGGGTGGACAAGCCAAGGCCAGGCCTGACCCCAGGGCAGCATTGATTCCAGAAAGGAAGTTAGCAAAGTTGCCATTAGGTA 

TTGAGCTCTATGATGGAAGCAAAAAGCCAAGTTCAAAACAATGTGGAAGGAAGAACCTACCTTTGAATAGGAGTAGAGGAAGTGAC 

CACCTGGTGGAGGATGTGGTTCCGTTGGCAGAGTGCTTAGTGTCTAGCATGCAGGAAGCCCACAGCCCTGGGAGATAGAGGTAGGA 

AGATCAGAAGTTCAAACTCATCCTTGGCTACCTAATAGTGAGTTTGAGGGAAGCCCGGGCTACGTGAGATGCAGAGATGCAGTGTC 

AAAACAAAAAACAAAACAAAACAAAACAACAACAACAACAACAACAACAACAAAAACCCAAAAACAACCTTTAGTCCTAGCACCCA 

GGAAGCAGATATAGATGGGTCTCTTTGGGTTCAAGGCCAGCCTGGTCTACACTGTGAATTCTATAACAGCTAGGG.CTACATAGTGA 

GACTATGTCTAAAAACAACAAAATTCCCCCAAAAAACAAGAATCAAGTAATGCTTGTTCAAGTCTTCTTTGTTTTTGTTTGTTTGC 

TTGTTTGTTTTTTGTTTTGTTTTGTTTTTGTTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTA 

GACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGTTGGGAGTGCACCACCATGCCCAGCACTTGTTCAA 

GTCTTAAGGAGTTGGGTTGTTAAGTCAAAGGACAGAGGCAGGTACAGCTTTGCCCCTAGGGCAAACCCCATGCATCTGTTCACTTG 

TGTAGCCTGAGGAGACAATGCTATCTCTTGCAGTAGTATGGTATCTTAGCCAATGATCGATTGATCGATCTCTCTCTCTCTCAAAT 

ACACACACACACACACACACACACACACACACACACACACACACACACATATG CGTG CTGAG CAG AG AAACTCTGG CTTCTTTC CC 

ACTTAAGGTCTCCGGTAGGAAGGCAGCCTCTGACAATTTCACTTTCCACACTCCAGCCCAAATTGGAGAGCCTCACAGCTGCCAGG 

GCAGGCAGATAAGTTTGCCACCCAATAGCAGAAACGACCGCACTTACTCCAAACCCTAATCATTCCAGTGCAGCAAATGGAGAAAG 

AGCCTCTGTCTTTATTAAGATTTTTTTTAACTTATTTTTATTTTTTGAATGTAGCCCTGGCTGTCCTGGAACTCACTATGTAGTCC 

AGGCTGGCCTCAAACTCACAGAGATCCTCCTGCCTCTGCCTCCTGAGTGCTGGGAATATAGGCGTGCACCACCACGCCCAGCTAAG 

AAGAGATTCTAAAATACAAGTGTGTGTCTGTGTGTCTATGCCCATGAGTGTAGTGCCTGCTGAATCTGAAGACTGAAGCTCGAGAT 

ACAGGGACATGGGTCACGGGTGGTGGAATGCTGACGAGGGTCTTCTAGAAGAGCAGAAAAGGGGGCTGGTGAGATGGCTCAGTGGG 

TTAGAGCACCCGACTGCTCTTCCGAAGGTCCAGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAACAAGATCT 

GACCCCCTCTTCTGGAGTGTCTGAAGACAGCTACAATGTACTTACATATAATAAATAAATAAATAAATAAATAAATAAATAAATAA 

ATAAATAAATAAAAAAGAAAAAAAAAAAAAAAAGAAGAGCAGAAAAGGTACTTAACTGGTACCTTCAGCCTCCTGTCCCGGATTTG 

AGACAGGGTCTCACTCTGTAGCACAGGCTGGCCCACATCCATAGAGGCAGGGAGAGCAATGGGGTTCCAGGGGCAGAGGAAAAGGC 

ACAGGGAGGCATCTGATGATACAAAGTTTCAGCTACACATGTTACATAATTTCCAGAGCTGTACCTGCTGAAGCGTCCATGGCTAA 

CAGTCCCGGGACAGGGATGGCTGCTGTCCTGTCTATTTGATGGAGTTTACAATTTGTAAACCTGGGCATGCCGGTGAGGGAGTTTC 

TAGAGTGGGTTGATTAAGGAGGGAAGCCCCGTCCTAATGCTGGGTGGCATCTGCTCAGGGGCTTAGCCTACATAAAAAGGAGAAAG 

TGGGCTGAGCCACCAACATTCATCTCTCCCTTCTTGCTGACTGCGAATGCCCTGTGACCCACTGCATCATGTGGCTCTTGTCATGT 

CTTTCCTGTTATGATGGCCTGCCTTCTCAACTCCCAAGCCAAAATAACCCTGTCCTTCCTTGAGTTGCTTTCGTCAGACACTGTGT 

TTTGTTTTGTTGGTTTTGAAAGACAAAGTTTCTGTGTGTAGCCCTGGAACTTACTCTGTAGACCCGGCTGGCCTGGAACTCAGAGT 

TCTGCCTGCTTCTGCCTCCTGAGTGCTGGGATTAAAGGAGTATGCCACCACTGCCCTGCTTGCTTTGGTTTTCTGAGACAGGGCCT 

TGCTCTGCAGCTCTAGGCTGGTTTTAAACATAAAATCTTGTAGCTTCCCTCATGCACACACACACTGCCACTAATATAACTAATTA 

TAATTATATAATAATTTTTTAAAGTTTCTGAAAGCAGATGGTAGACAAGATGGCTCAGAAGTTAAAAGCATTTGCTGCTCTTATAG 

AGGACTATGGTTCAGTTCCCAGCACTCACGGGGAGGCACACAATGATCCTTAACTCGTTTCAGGGGATCTCGCGCCCTCTTCTGGC 

CTCCATGGACAATGCATGCACATGGTACACAATCATCTATGCAGGCAAAACACTTATCACATAAAATAAAAATAACATATAAATCT 

CCTTTTAAAAAGTCAGGAGAGGGGCTGGAGAGATGGCTCAGAGGTTAAGAGCACCGACTGCTCTTTCAGAGGTCCTGAGTTCAATT 

CCCAGCAGCCACATGGTGACTTAAAACCATCTGTAATGGGATCCGATGCCCTCTTCTGGTGTGTCTTTAGACAGCTACAGTGTGCT 

CATATACATTAAACAAACAAACAAATAAACAAACAAATAAATCTTTAAAAAAAAGAAAGCCAGGAGAGATTGGTTAGTGGGTAGAG 

ATGCTTACTATGGGGGCCTAACTAGTCTTTGGAACCTACAGAGGGAAACTGACTCCATACGATCTTCTCCAACTGTAGCCCCCTCC 

CCTAATATTAATTAAAGCAATTGTTTTTCAAAAGATTTCTTTAGTTTTATGTTATGTGTATGAGTGCTTGCCTGCATGTATGTAGA 

TGTACCACATACTTGCCTGGTACCCTCAGAGGCCAGAAGAGTGTTAGATTACCTGGAGCTGAAATTACAGGTGTTTATGAGCCAAT 

ATATGGGTGCTGGGTCCTCTGCAAGAGCGGCCAGGGTTCTTAATGGCTGAGCAATCTTTCTTTCTTGTCCCTAAGATCAGTCATTA 

CAAGGGAATGTAGGGATGTGGTTGGCATCTGTACAGCTTGTTGATGGAGATAGATGGTTTCCTGGGTATTTGTATCTAATGTCATG 

GAAATCTATGTATTAAACATGTATAGTTTTTTTTATATGCCAACCACACTTCAGGAAAACAATTTATTCTTATTTTGTATTATTTA 

TGT AT ATACATGTGTG TG TGT AGGGGT TGTGAATGTGTG CCACATGGGT ACAGATAC CTAC AG AG ACC AGAAG AGGG CG ATAG ATC 

CTCTCCAGCTGGATAACAGGTGGGTGTGAGCTGCCTGAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATAACTGAACTCAGG 

TCCTCTGGTAGAGCAGGAAGTGCTCTTAACTACTGAGCCATCTTCAGCCCCAAGAAAATAGATTAAAAAAAAAAACTCTTTAATCC 

CAGCATTTGGGAGGCAGAGGCAGGAGAATTTCTGAGTTCGAGGACAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTAC 

ACAGAGAAGCCCTGTCTCAGAAAACCAAAAACTAATCAAACCAAACCAAAACCAAAACAAAAAAAACCCTGCTAGCCTCGAATCCT 

AGGACTCAGGAGGTAGAGGCAGGAGGATTTCTATGAGTTGAGGCCAGCTTGGTCTGTCAATATAGTGAGTTCCAGGCAACCAGGAG 

TATATAGAGAAACCCTGTCTCAAGAAACCAAAGTGGGTGGAGATATACCTTTGTGGTTAAGAGCACTGATTGCTCTTGCCAAGGAC 

CTGGGTTCAATCCCTAACATCCATATGTTGGTTCATAATTTTTAACACATGCATGATAGTTCACAACCATCCAGAGCTCTAAGGGA 

TCCAACGCCTTCTTCTGACCTGCAGGGGCATCAGGCATGCATGTTGCACACAGACATATAAAGGCAACATCCTTAGTGTAAAAGAA 
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GTAAGTCTTTTTAAAAAAATAATCTTTGCTGGGGATGATGGTACATACCCATAATCTTAACAGTTAGGAGGTTGAGGCAGGAGGAT 

CACGAGGAGTTAGTCAACTTCAGCAACATACCAAGACTATGCCTTAGAGATTGAATATACrCACAGGGCCCCAAGTATAGGATGGG 

CATCGCTCGCCCTTGTTGGGCCTGCTATAACTTGCCAGCAGTCAGTACTGTGGTTACAATAATGTGGATAGCGTTATAATTGCTCC 

CATTAATATTATGAATGAAGATTTCCTCAGAGGAAGCCTCTGAGACACTTTAGCAGGCTGAAGATGATGGGGGTGGGTCAGGACCT 

AGGGCCATTTTATTCCCTCAATCCCCAGGACTCACATGGAAAAGGGAAAGAACGGATCCCTGCAAGCTGTTTTTTAACCTGTGCAT 

GAAAGTATAACGTAAAAACAAAATTCTAGGCCTTTAGGCCCAGGCTTGGGAATGTGACCTCTGTGACTTAATGCTCCAAGGTATGC 

TAATCATAAAACAGATAGCGACATTCCTCCACCCGCCAGCTTCCTGGGTTCAAAGAGTGTTCATTCACAGAAAGTCACCCTGACCA 

TTGCTGGAACCCGCTATGCAAATGTGCTATTGTTAGGGGCTCTTAGAAACTGTCTTGAGAGATAACAGGAATAATTACCAGGTATT 

CCTTGTGACTCTTGTGACTTTGTACTTCCTTGGGACTCTTAACTGGTATCTTTGGTATTTTCCAACAAAGCCCTCCCCACTTCCTT 

GAGTTGTGGTTTCTTCCTTTAAATACCCCCTTACCCAGCTACTTGGGGTGCCACGGTCCTCTACCCCTGCGTGGTGTATGACCGTG 

GGCCCGAGAGCGCTCTTGAATAAGAGTCCTCTTGCAGTTTGCAGCAAGACCGTTTCTTGTGTGATTTGGGGTGTCGCCTCTCCTGA 

GTCAGAACGTGGGGGAGTCCTCACGTTGTGGGTCTTTCATGCACACATAAACAAAAACTTAAAATATAATTTTTTAAAAGAAGACC 

TGGGTTTGAGGTCATTATGTAGCCAAGGATACAGTAAACTTCTGATCCAGCCTCTGAAATAAAATAGTCTCACACGCATAGACCAT 

TTCATTATTAAGAGAAAACTGCATCCCCTCTGGATGGTTTACTTTGTTCTGTGCAAAGGAAGACTGCAACTGATTTTGCACCTAAA 

agaaaatacaatgtaaataaattaggcaaaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaggaaagaaaga 
aaggaagaaagaaagaaagaaagaaagaaagaaagaaagaaggaaagcaagcaagcaagcaacccattactcaggtagctggcaaa 
cagcaggagaggccagatgcaggtgcacactagctgcacagctaatcttaaccctagcgtcagttttagtctattttcacagctag 
agaactccagggtctcagtgattcctccccagagtcaggggaaagagagcaggaggactctgtcacttgtcagctccaactccaac 
gaagcctgtgcatgagacaaaagtgaaatagggtcacttatcccaacagacctatggtcaggacaaaagtgacatagggtcactta 
cccccaacaggactatggtcaggactggcccatccccacaagtcaacaagacatctctggactcacatggaactgaagtagctctg 
gggaccccaaactcaggagggggatccatgaggaaatgagctcaaagcgtcttgcaactgcacagtgttctgcttgcttttctggg 
ccaacagagatgcaagcctgccggaggagttggcagactcaggacatcctgctgtttccctaaagcttctggatttcttaatttga 
atctgcaagtaagaacccgactggccaggcttggatcaggttttctgtctcaggccaatcagctttggcagactccgtagagggga 
ggctgggcagagtccagtttaaaaaaaaaaaaaaaaaggtgacttgcttttcccctccctgcaggctgtgactgggaagaaagatc 
aatgaataacatttctggtgcacttggatttcaatcccaggggctcccaggtctcctccctattctggctgattttctttgccttt 
cttgtgtggctaattctttggatttaaaaccttcccttctggaaggaaagagattcataaaagtcaggttcagtcctcagcactag 
aaagttaaaaacaaacaaacaaacaaacaaacaaaacccaaaacatacatggcttgggaagtccagctatcggactcacgaggtcc 
ctctagtcaacagttgctggagagggaactcttgagctgctgataagtcatgcattggtccagggatgcatgcaggtttgttagtt 
gggggcctttggggtgatctttttagttaccttgagttaccttgtaaataaattaaacactttccctggtttgccgacgtagactt 
tgggtggaattctttaatctgtcatctgtgccttctctaccgcaaatagctgtctgtctccccagcaaaagtgacacaagccactc 
gctgagttttaggtaagtgccttaccagtcctctgcatctccattcattttaaattaaaaccaagactcccagggcgctgaacgga 
ggtggcgcacaccgcctttaatcccagcacttgggaggcagaggcaggcggatttctgagttcgaggccggcctggtctacagtgt 
tagtt ccagg acagccaagg ctatac AG ag aaaccctgtct cggg aaaaaacaaacaaacaaacaaacaaaaaaca aaa acaaaaa 
aaaaacccaaaaaataaaacaaaacaaaaaaaaaaaccaagaaagactctcagggcgaagttccgagaagccagactttctgccca 
cccacgacacacagccctgggcatcagggctctgggtcaagtgttaagattcttggagacaaatcttgtgtccccaggtcttgtcc 
ttccgactctgcctccctgtacgcccctgtgactcagcagctttccctgcctggctttaactccgggaatgggctgggtgtttgtt 
gccgggtagatagagctgcagacttgggaacaggttctttctaatgcaaagcaagccctgtaccacggagctatctgtttgcccac 
attctatttcgaagggctttccctcatagtcttaactagatatgggcttaggcccccttacattccctctcctcggcctctctctc 
tcttggttcccttcctttagcccacggaacagcattttcaatctagagtggctgcggatgcccagctgtcttgttcagctacagca 
ggttgtgagcaaccacctggcgtctcctctactggaccccaaatgcctgaattctcctcggacgtctgttagtagaaggcaaaggg 
tgtgaagtcttcactcacatgtgatttcacaaactctccaaacctgatttggttagtcttggtgtggcacgctcaacagggcagga 
ggccacgtgctgagaccaggctgggaaaaagtgtccgccctctctacactgcaggaaagcagacatccagaacccgcgtgacctca 
cgtagcgagactccgcagtctcacaaacccactttgtcttttttaatttcttaaatgcttgggaaatggcggaaagaggctttgac 
actagggaagattgcacgcaactttacagtgcggagccggctctcgggagagtttaatttgcaactgactcgctgacgcacgcggg 
cgtgtcgcaggctccggaaatcaaggttggagcagaggggacagtagccgctctgacctatacagcgccacttccagagcccagtg 
tccccactgggcctccgagtgacttgcagcctcggcgactccggcgacactatccgctgaggtccctaggccaccgctctgtgtgc 
cggaagctcccctccccctcttcccaaatgcttccagcagcctggaggctgcaacagtgacccgcgtgtccccgcgcacgcagaca 
cctcacgcacgtcagacccacgcctccctatcgccccgtgccagagtgcacgcaggcctttacgcgcggccacacatgatcacaga 
gccgcagagggcgagagcgcggctcgcgagtgggaagaagaccccgagactggtctgggcgctgtccggggtggagccgagggcgg 
agcttcggggtccggcgcgcagagctggggcgtgtccgcgccgccgcgatctgcgccgctccgccctcggcccgttcgctgcgctc 
ccagcctcctcgccgcaacccccgccgtagctgccgctgctcccgccgtcaccgcctccgaggtaggcgcagcggagagggcctgg 
gctatgcctgagtccccagggcctcgggtcgcgctcctgggaagtctccagggaggcgatcgagggaggttcgggcgagggcgctg 
ggcctaagcgcttggccccgggaagggtgaaccagggacgatcattgcgggcctggaggggcagcgggcttgtagaggaggcctgg 
agggcgggcgcagagcggatctcccagattctagctcgagcgttcagagcacctgcatttggaagccaggggcggttcgaacatgc 
gaggagcggaagggcaagggcggccgcgtggaggcccggcgggccgcgggtctaggtgaccttcccggcggcgccctctggctcta 
gatcccgtcggtgtggatctggtagagaccctcccacggcccaagcccttccccaccagctccaagggcctgtgcagacccagctt 
cctccgccgagaggacgaactccaggcacggccatgccctggatcccccagcccctacacgccctagccggcccacgcccggagta 
ggtggcgccgggtccctcccgcgcatgccagtgtcttcccgggcggaacgggctgccctgagtggacttaggccgcaggaacaggg 
ACCTGGGCCTGGACTGAGAGCGAGACCCCATAGGGAGCCATACGCT tGGCCTCCTTGGCCTCGGGGACGGAGTCCGTGTTCTGTGT 
CGCCAAATGCAACTGTGCATTCTGGAAACTGTTTTCAGGGCCTGACATCAGATTGGAGGCCCGCAACTCTACACGGTTTGTCCAAG 
GTCACACTGGTAGGAAGATTTAAAACTTCAATCTTCTCATCTGCGAAATAGGAGCAATTATATACACTTCACTGAGTTTGGGGGAA 
AGAATAAAATGATCCGATTAACACGAAGCCTTGGGGCATGCACAAGGACACCTTAGAAACCTTGACATTTGCCTAGGAGACCTAGG 
AGCTTTTGGGGAGGGTTGAACTCATCCTCCACAGACTTTTATTTTATTTTATTTTTTATTCCACATGGTGTACAGGAAGGGACTCC 
ATGAATATACAGGCGTATTATTTTAATGCCATTATTACTAATGTCAGAAGCAAGCATTTGTGCAGCACCAGGTATTGAGTCATTGG 
AGAATAATTCACGAGACACTGTCAGTTTGCAGATTGACAGCTGTCAGGCTGGAGCACTAAATCTGACTGCAGACCCAGAATGCAGG 
AAGAGTGTGGGCTTAGCTCAGGTGTGTGCTGTCCAAAACTTCTCTTTCCTTGACCAGAGATATGGGTGAGGGGCTTAACTCCGGCT 
TGTTTACTAGCAAGCCAGGCATAACTGCGGAGGGCCTGCCTGCTTTTCTCGGGACTGACAAAACTGAAGGG CCAA ACTCAGGCTTG 
TCTTCAGGGACTTGGGTGGGACCACTTGGCACACATTAGGTGGTTAAGAAAGGTCTGTGGGGTAAATTCATTTTTAAAAAATGTCT 
ATTTAATGTGTGCATGCTTGTGCCTATGTGAGTTTATGTACATACATGCAGGTGTGAGATGCCTCATGTGGGTCTGGGAATCGAAC 
CTGGGTCTTCTGCAAAAGCAGTAAGCACTTTTTTGTTTGTTTTGTTTTTGTTTTGTTTTGTTTTTTTGAGACAGGGCTTCTCTGTA 
TAGCCCTGGCTGTCAGCAGTAAGCACTCTTTTTTTTTTTTTTTTTTTTTTTAAGATTTATTTATTATTTTATGTAAGTACACTGTA 
GCTGTCTTCAGACACTCCAGAAGAGGGCGTCAGATCTCATTATGGATGGCTATGAGCCACCATGTGGTTGCTGGGATTTGAATTCA 
GGACCTTCAGAAGAGCAGTCAGTGCTCTTAACCATTGAGCCATCTCTCCAGCCACAGCAGTAAGCACTTGTAACCCCTGAGCTCTC 
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agatgacctagacagctcactcacttctagaagctatcctgtcctagccgagtcatagatgtcataagagctgtaatcgtacatac 
tcacctacagcagtagtcatgagagatgagaaacagctcctttagcattctacaacttcccaagtcctgggggaacttgtccaact 
ggtgtttctgggcttaaagctagagagtgatatgggtagatgggattctggccaaagctgtggggcctgtagcttcttccctttct 
gacaggtgtgggggtatgacagctcgagtaaggtgccagtccccacttgtagtagctcacagctgattcgctttatttctggtttc 
5 tagaatgaggctttggacaggggctgtctggggccatgcggtcctcatgctggacctgagccccttaggattccggaaaggttgtac 

tgtcgttgtagctttgcgctttccccaggttccttcggtacctgaaaggatggcagaggcatgcttagctagacctgggtgtgggt 
ctccatcccgcagttaagtcacagcatgtgagcactttacctagggctgagctagaaaaagctccagagggcagcctgggctctca 
gttctgatctgacaagagccacagagtctagctcaggtgaaatagctttctcgtgtcttagttcctctgttataatgtggtggatt 
gattgattgattgattgattgattttggcttctgtttttaaaaaaattaattgtttggaggtggctagcacatgtggaggtcagag 
10 gtcaacttctggtcttcctgtctccactcaggccttgggatcacctgggtctgcagtagaactgtgactgtcagtgctggccattc 

tggtgttctgcggccctgctgtgtatacttggtgcttgggcaccagtcctccgctagtatccccacactgcactgctgctgtgttc 
tgaggaacccataggtgtgagtgcctctgcacagcagaagttaccaactggttgggaaaggagagaggtagctgctgtgggccatc 

TGTAGTGGACGGTGCTCATAGAAATCATTTGCCCTGGGGTGAGATAGGAGGTGTCCTTCCGGGACCTGGCCAGACAGTATCCGGCT 
AAACAATACCTCTCTATGGGTGGGAAGGACTCTGGACCCCGTGGTTCAGGGTGAGCTTCTGACAAGATGCTCAGAAACCATTATTA 
15 TAATAGTAGATATACAAGACCAGAGCTTGGTTAGATTCCCTAGCCATAAATATAGCAATGGAAACTGTCTATTGGACTGGCTTGTG 

TGGGACTTAGTAGAATGCTAGCCCAGCATGCAGAAAGCCCTGGATTCTTCCTTCAACACTGCAGAAACTCAGTATGGTGGGGCACA 
CACTCAGAGGTGGAGGCAGGAGGATCAAGTTCAAGGTCATCCTCCGTGACATAGTGAGTTTGAGACTCACTGTGGGCTACATTAGA 
TCCTGTTTCAAAGCCAAACCAAACTGGCTGGTGGTGCACACCTTTAATCCTGGTACTTGGCGGGGTGGGGCAAGGGGGAGGGCACA 
GAAGGCAGACAGATCTCTGTGAGTTTGAGACCAGCCTGGTCTACAGAGTTTCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCT 

20 tgaaaaacgaagaaccaaccaaccaaagaaaccaaacttattatttatttgtctgctcatctcagatgataagttgacctgtcatc 

TGTCATCTTAATAGAATTCTACTTGTGTTTGTTTCATGGCTTCTGCATGTACCAGCCGCAGGGATGTATACCAAGGGGAATTGGGT 
CAGAGAGACTGACTTTGGGGTCTTTTACTTAGAAAGGGAGTAGGATATAGACCCATATGTCCTTGATTCCCAAGGCTGAGCACTTA 
AAAAAAGCGCTGACTGTGTCAACCCCCTATGCCTTGTGGTGCCTGGGCTATCCTGGAGCCCTGGTGTACCTGGCTGGACCCTAGAC 
CCTGGAGTGCTGCTGGCTGCCTGCATGGCCTTCTCTCCACAGGTGGGTGAGGGAGAGAAGGCAGGTTGCCTTGAGTCAACCACAGC 
25 CTCCCCAGCCTTATAGAAGGCTGTGCTGCTGCTGGTGGCCCAGCTTCCAGAGGGTTTTAAAATAGAAGCAGAGCCTGGAAAGCCAG 

ACTGTCCCCCTGTGAGACTCTGTGGAGGGGGAGGGGAAGGCAGCTGCTTTGGGAACTCAGCCTGCTTCCAGAGCAGAGGCCACTGC 
CTTGCCAGATGTGTGTGTGTCTGTGTGTGCCTGTGTTTATGTCTGTCTGTGGTGCAGGGAAGCTCCTGAACTGAGCCTGCTTTCTG 
CTGAGAGGTTGATTTTTGCCCCTGGTCCCTAGCGTTGGAGAAGTGGTTGATTTTGCTGTAATCTATCATGACCTCTTTTTTATTTG 
TTATTTTAATTTTTAGATATATTTATTCATTTTATGTATATGAGTACAGTGTAGCTGCCTTTAGACGTACCAGAAGAGGGAATTGT 
30 ATACATTACAAATGGTTGTGAGCCACCATGTGGTTGCTGGGAGTTGAACTCAGGACCTCTGGAAGAGCAGTCACTGCTCTTAACCT 

CTGAGCCATCCCTCCAGCCCCCAACCTCTTGATTTCTTTATATGTATAAGGGTTTrCCCTGTACATATGTATGCATATCATGCTCA 
TGTAGTACCCACAGAGTCCAGAAGAAAGCGTCCATCAGATCCCCTTTAACTGGAGTTAGAGAATATTTTGAGCCCCTGTGTGGATA 
CAGGGAAGCAAACCTGGGTCCTCTGCAAAAGCAGCCAGTGCTCTTAATGGCTCAACCGTCTCTCCATTCCCTTGATACCTCTTTTG 
TTTGTGGGTCAATTTTTTGCCCTGGCAAACCATCCAAAACTGTTGGAGAAAGAGCAGAGCCAAAAGTTTTCCCATGATTCCCTAAC 
35 CTGGGATGGTGATGGTAACATTTGGTGGCTTTGGCTCCTGACAGTAGCTATGTACTGTTAACCGGTTATTCATGCAGCGTAATAAG 

GAAGTCACTTGCGGGTGTACTTGAGAAAGGGTGGGCTCTGGGTCACACCCAGGGGCTCTTCTGCCAAGTTGATGACTCCTCCATCA 
TCATCTGTAGTTCCCTGGATGGTCTGAGAGATGCCACCGTAGGTGGCTCCTGATTTTTGGGAAGCTGATCTTGTTTCCCCTTTGCT 
TTTGGAGATGGGGGTCTGAGCTCACTGCGTGTTTCCAGTGTTGAGGAGACTCTACTTCCTGGTTAGGCGTGAGACCTGTGTTAGCC 
TGTGTTAGCTTGGGGTTCTGGTGGGTGCACAGTGCCGAGTGAGGCTAGTCTTTTTTTGTAGTCCATTGCCACCCTCCCTCAGGCTG 
4 0 CTTGATAGCTGCCCTGGCAGTTTTTATACACATTGAAGATAAGGAGCTTTGCCCTGTTCTTTGCCTTCTGGGCGGAGTGGCCCAGA 

TGTTGGTGGCTGCTCGGGAGAGGAATATGCCCCCATAGGCCTTGCCCAGTGATAGGGCTACTGTCTCAGTTTGAATCAGTCCTTAG 
AACCAGTATGAACACTGTCCAGACAACTTTTCCTTCCTGTATCTTAAAATATTACTCTTATGTCAATGGGTGTTTTGTCTGCTTGT 
GTGTATATATACTATACCATGTGCATGTCTGGTGTCCTCAAAGGGGATTGAACCTCCAGGAACAGGAGTTACAGATGGTTGTCAGC 
CACCACATAGGTACTGGGAATTGAACCCTGGCCCTCTGGAAAAGCAGCTATTGCTTTAAACCAACTACCATTTCTCCAGTTCTTTC 

4 5 TCTTAAAAAATACTTTATGTGTACGTATGTGTACTACATGTGTGCAGTGCCCGAGAAGCCAGAGGAGTGCGTTGCAGCTCCTGGAG 

CTGGAAACCCAACCCTGATCCTGAGAAGAGTGGGCAGTGCCCTTAGCCTCGGAGCCATCTCTCCAGCCCTTTGGTGTCTTGACTGT 

gatgacatgttggaaggttgctgacttccaatgttttctgctcttcacaacactatttcaataatgaagtagaataaaaaatggaa 

ACCACATCTGAATTCCGCATCTACTTTTCCCAAACCACATTTCTCCCTGAGGCAGCCATCCTGCCCAGATGGGGCCCCTCTTTCCT 

GATTTCTCCCACTCACTCACAAGTTCCTGAATTGATAAAGGACCCACTAATTATGCAGAATTAGAAATTTCCCTGGCATGTTCTTT 

5 0 TCTTTTCTCTCCTTTTCTTTTCTTTCTTTTTAAAAATATTTATTTTTACTTTTTTAAAAAAAATTAGGTACTTTCTTCATTCACAT 

ctccagtgctatcccaaaagtccccacccccaccctcacccccacttcccggccctggcgttcccctgcactgaggcatataaagt 

CTGCACGACCAATGGGCCTCTCTTTCCACTGATGGCCTTATGTTCACTTTTTGAGGCAGTGTCTCATTATGCAGCTCTGGCTGGCC 

TTGAACTCAGAGATCTGCCCGCCTCTGCCTCATGGGAGTTGGGGTTTTAAAGGCCCGCACCACAACACCCAGCTTGGCTTTCTCTT 

ttcattaggtggtacataatgttctatgttctcacatataaattcaccactgttaattaattgtgttgagatagactcaaaaccca 
55 ggctattcgtcccctgtatgaccaacaataaccttgaacttttggtcctccagcctcatcctaagcgctggaattacaagttttct 

gcccccgtatccatctcccctcattgctttttgatgactctttggtgatccttaatttgttactatcgtactttttttggttatgt 

CAT T TT TC TAATGATGGGCA T AT T GG TC A C A TC TAGGTTTG TG TGACACAGGCAATGGGGTAGAGAATATGTTCTGTAGGTATTTT 
GGTGCCTAGAACACTTAGTGCGTGGGGTTCCTGGAGTAAGATTAATGCTGAGTTAATTGTTTATCAATTATTCTCTAAAAAAAGTG 
GACrGTATTCACATTCCGTTTCCTGACATTTrTCCATTCTTGGGGTCGTCAGTGTACAGCAGCTCCTGGAATAAAACCCATAGCTG 
60 GTTTTAAGGCCTGAAGCACCCAGGATACCCCCTGAGAGGTCCCTCACCCTGGCCTCAGCTCTTTCCTAGGGGGCTTGCTGCTCTGG 

GGACTCCTGGTCTGGTCTGCTCTGCTCCGCGCTGGCTTGCCAGCTGCCTCTGGGGGGGTGGGGGTGGGGGTAGGGGAAGCGCCCAC 
TTCCTGGTTACATTGTAATTTACTTGTTCCTATTGTCAGACACCAAGTTTCTACTTTCCTCTTTTTGTTACAATGATACTTTTTCT 
TTCTTTCTTTCTTTTTTTTAACTGAGTCGGGCTCTGGCCTGAGTCCTGGTTCATCTAGAACTCACCTTCTGGACTATCCCTGTTTG 
TTTTTCATCCTTTTTTTTTCTCTCTCTTAAATTTTATGTATATGAACGTTTTGTATGTGTGTACACCTGTGAGCCACCATGTTGGC 
65 TGATTCTAATGAAAGAACAGCAAGTGCTCCTCCCTCACCTCTGAGTCATCTCTCTAGCTCCTCCTCTCCACTGTTTGTTTTTTTTT 

GGTCTTCTTGCCTCTCTCTCCTGCAGGCTGGGATTATTGTCATATGCTACCAAGCCTGGTTTATGCAATGCAGTGATAGTACTCAG 

GGCTCTGTGCATGCTAAGCAAGCATTATACCAACGGAGACTCATCCCACCCCTTAAGCTCGTCTCTGGCCTCAGCCTCTGAAACTG 

CGGCAGCAAAAAGCACGAAGCACACCCGGCTTGCGGTGATGCTTTGGGAGGGCTGATGAGGTAGCTCAGCAGTTAAAGGCACTTGC 

7 0 tgccaggtctgaagacacagtttcagttctcagaagctatatggtggaaggagagaactaactcctaaggtgtcctctgaccctca 

caggtgcaccacggtacacacaggctcactaaatacacgtaattaaagatataagatgtgttactcactgcatagtaactcacgaa 
tgcccatcatgtgctgggccttgacttctttatagacatttgggtaaacatatgcttgacgggctccgaggagctttgagttcagg 
gggtgtatggtgggaggaggggtagagggtgggagcacggtgagtgagcagctgtcactgccatgtagttgatgagtcaggaagat 
gttgtcctccctaggccccaagatggaagttacgtaagtgggttgtgtgaactgctaggtgatacacaatccttccctctgcttcc 
7 5 agtatggctgggtatccattccttaggctggagtggcgtttgcataatttgttcaaggtcagccagggaaggcttgggttggtagg 
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CTGGCAGACAGGGGGGCAGGGGAGTCGGGGAGGAGCAGGTGTCCCCCGAGCCCCCCCCCCCCCCATTGAAGGCAGTATGGTGGAAT 

agaaagaaagggagcctcactgagcctggcccctaccctgagctcagaagttccgactcactccctggttgataatctccttagag 

ctgatgcagtagctggtgtttgctgtgggtagtggttttttt'ttttttttgttttttttttttcctcttttgacaggtggctttcc 

atgctgggtttgaggattagtgtcaacagactgcatttggggaacactaaataatgaatgttctgtcttttcctcaaggtgggatc 

5 T GG T C T AGATGCCTGCAGGGTAGGGGCTCTGGGGGGCTGTCTTTTCTGTGAGGTCAGAGAAGAGTAGCAGGAAAGACCTGGCTTCr 

gataggctcaggtagacacaggaagatcagaagttcaaggccattcctgtctgcatagtgagttggaggctcgattgggctacata 

ggaccctgcctcaaaaggaaaaaaaagaggcaggtgtgtaggcacactttcaaggttagctcaggggttaagtaagagcactgtat 

ctccaggggatctggtgcctccttctggtctttacaggcacctgcacacaagtggcacacacagatatatatttatatacacaaaa 
10 ataaaatgaaatcttaaatattggttagagtgtgtgcatgggcgctttagtgttcttggatgctgcagatgggcccgctccccctc 

tgatccttcctctaggggagagacagctctgtctgtagatgtttctttttgtttgctttgttctgttaggggttttcaggtttatt 
tgattttatgtgtagaagtgtttttgtgtgtgtgcgcgcgctgggtcccctagaactggaagtcatggacagttgtgagccactgt 
gtgggtgctgggaattgacccctggtcttctacaagagcaacaagaagtcttagccagggagccatctctcttgtttttgtacttt 
cacggatggctcttaatccagcagagatggagaatgttctgggctctctgccaagattttcttctgcaggtctgctgggctgggct 
15 gcctttcagcccaggattgcttgggggtgacttttcttaggggaagggctaggcccatctggcctgagggggaaggggaagagggg 

agtccccagctctggaagagcgggtggggcagtattgggtatatctctgccctctcttttgacctgaccttaatgtgggctggtct 
gcctacattaggttccagcctgttggtgggcgagaggtaagagccgcagcaacacaaagaaggctcgagcagtctctgaagatgtg 
aaccatggcctgggccgcagattccattcacagtggaggctatggctgtttcttctgtagtgtttattgggtttggccgtaggctg 
tctttagttatttactgaaggattggtttattatgtggaggtaacttttgggagtcccgttgcatcctgcaggttccagctgtgcc 
20 agcaggcaccttcacctgctggattaccttgcaggtcctgctgtgagctctttgtggtgtccttgattcaggtgttggtcagttga 

TATTGTTTCCCTGGAATGATTTGAAATCTTCAGTGGGCGCCCACTCGCCAGGAATATACCATAGTATATTCGTGTTTGTGAATGGG 
TACATGTGTCATGTCAGATGTCGCCTATGCAGATCCAGTTTGATAAATTAGGTGTACAGTTTTTGTTGTTGTTGTTTGTTTCTTCA 
tttgtctcctcacctctgagacaaggtttctttgcataacagacctggctgtcctggaattcactttgtagaccaggctggcctca 
aactcacagagatccacctatctctgcctcttgaggagctaggatcaaaggtgtgtgtcaccctcacctggtaggtgtgcagtatt 
25 ttaaatgaagggaaccagctgaggatgtagctccactggcagagtgcctgcctggggacttgaagtcctaaatttgatcccagcag 

tgcagaaactagatgtggtgatgatgcctgcaatttcagcagttgagggatggaggattagaaattcaaagtcatccttggctaca 
tagaaagttccaggccatcctggactacatgagatcttgtgtgtgtgtgtgtgggggggggttgtgtggtgggaatggaaccactc 
ttctggttagtgacattatggttctgggatgggactcttgtcactcatgggtccttctcttcaggacagaagtcacagtgtgtgct 

GTCCCAGAGCAAGGTTTAArTTTTTCTACACAGCTTGTCAACATAAAACCTTCCAGGAATATAATGTCACAGAGACCATTAGAGTT 

30 attctctttccctgaccactgtgatatttaactaatatttgctcactaacttaattatgtgtgacaactaagtcctgcttctgacc 

tcctagggtcccagcacccatgtgtgtgtgtattcactcatagatacgtaaataaaagagatgatagcacttttgatggaacctgg 
agcctttcatatgctaagcagatgtgctaccctgcactctagtctcagctccctggagagtatttttttttaagatttattttatt 
tatatgagtacattatagctgtcttcagacacaccagaagagggcatcagatcccattacagatggttgtgagctgccatgttggt 
ttgctgggaattgaactcaggacctctggaagagcagtcagtgctcttaaccgctgagccatctctgcagcccccaagtagtattt 
35 tatgtgcatttgggtgttttgcctgcatgtgtgaggctgttggattccctgaaactgctgttgcagacaattgagacctgtcctat 

TTG AGTGCTGGG AATTG AACCCAGCTCCTGG ANNNNNNNNNNNNNNNNNNNNTGGCTCAC ATACAT ACATG TGTGAACGTGGTTC A 
CATATATACATGCGGAAACACATAAGGTGAAAAAGAAGGGGCTGGAGAGATGGCTTGGTGGTTGAGAGTACTGCTGCTCTTCTGGA 
GGTCCTGGGTTTGATTCCCAGCACCCATGTGGCAGCTGAGGTTGTCTGTTACCCCAGTTCCAGGACATCCAACACCCTCACACAGA 
TGTGTGC AAAACAT CAATGCACATAAAATCAAAAGAAAT CATTAAAGAAAAAG C CAGGCAG TGGTGG CACGTG CCTTTGAT CCCAG 
40 CACTTGGGTGGGCTTGTGGGAGTGACAGGTGGATATTTGTGAGTTCGAGGCCAGCCTGGTCTACAGAGCAAGTTCCAGGACAGCTA 

ggtctacacaaagaaaccctgtctaaaaacaaaaatcaaatcaaaacaaaacaacagcccccccaacccaatatttaaaattgttt 

TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGCTCGTGCACATATGCACACGTACATGGGCACATGCATATA 
GAGGCCAGAGGACAACTTGCTGGGGGAACTATATCATTTTCTCAGGGATTGAACTCAGGGAGCCTGGCTTGGTAACAAGTGGCAAA 
AGAGCCACTGAGCCCTCTTGCTGGTCCCTTCTTTTGTATCCTTGTAGTTTGTTTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCCCT 
45 CCCTCCCTCCCTCCCTTCCCTCCCTTCCTTCCTTCCTTCCTTCCTTTCTTTTTTTCTTTTTTTGAGACAGGGTTTCTCTGTGTAGC 

CCTGGCTTTCCTGGAAGTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATrCGCCTGCCTCTGCCTCCCAAGTGCTGGGATT 
AAAGGCGTGTGCCACCAGGCCCGGCTATGATACCCTTCTTTTGTAGCATGTTGTTGGACTTCATTTCCTGTGAGGAGATACTTAGC 
TAGCTTGTCATGCTGTAAAGAAAGTTTTGTGGAGCTGGGCTTGCAGCTCTGATACTTGTTGAAGGAATGAAATCAGAACCATGTGA 

aagatacatcgattgccatgggaagcttcaatttatccgtgtgcagttaccagctgggcggccggcattttgtaattactggcaag 
5 o agttctgcggttcagtatagtggctgactcctgggaatatgtcttggatggttcattcattcatcaaatattgactgactccttgt 

gctctgggtcggtgcttgggcctggcgttgctacagtcaaaagcaatcactaagtgtccccagctctagcctcaggggaagggtga 
gacaactcagggcacacccacatctggcacacccacatctggatgcctgagacttagagctgagtgatttttattggttgtttaat 
tatatcaaataagttttattggtggtaaactaatttccataattacctatgtgttcattctttctcgtgcttttgttgtggcagaa 
catggccgtgcctcccacatacgccgatcttggcaagtccgccagggatgtcttcaccaagggctacggtgagtgtcggaggagtc 
55 gggagcaatgggaagcctttcacctactaagggagttggcatctttgtgacacttgaggtggtcagttcccagctgacaacttata 

tgtccagacaaaaggatgagcttcctgtggctgtgcgccacccagtggtgaggctcaggcatcacaggggcaaatggcagatctag 
tcccttgcaagctccagcgtctgccccagtagaacactgttctaaatttaccctgatggtcccacctctgatgactgcctctgcca 
gctgctggaacctgccccacagnnnnnnnnnnnnnnnnnnnnctgcaagggcacaggtcaggcctgtgtttgtgtctgccactgtt 
gccctggcttcctttaagtattttcagatagctaggaggaaaacagtggtgtcctagcttcaagctattattttgattattttttt 
60 ttttcctcagtgctggggtcaaacctttagcttgctagcaaacattctgtggctgagatacacctccaactcctggcttaattagt 

taacctgattttggctgtttttccttctttaggctttggcttaataaaacttgatttgaaaacgaagtcagagaatggattggtaa 
gtctctccacttgcacgggacgttatattgtcccttaccaggagtgggtactgtggcccgggtggcagagccaaaaacagttgcct 

GCTTGGATTGTGGCTGTTAGTGCTrGTCATCGAAGCGCTGTTCCATAGGTGGTCTGGGACTATAGTAGCTTTTAATGCTTTTTTTA 
CCAGTTATTTTATGTTGTTTGAAATCAAAACTTCTGGCCTAATGTACTGTAGGTGTGTGCTGTACCCACTGATCTACCCTGATCCA 
65 TCCTTGATGCTTCTTATTTTAAATTTGACCTCTCCTTCCCCCGCCCCCCTCTTATTTTGAGGTAGAGTCTTACTGTGTAGTAGCTC 

aggctggcttcaagtcacagaaactctcctgccttagtctctcatgtgcttggagtataagatgtgagccattacacctagctttg 

acctaggttgttttgtttctttatttaaagacttaatttatttctgtgcatgtgtgcgtgcctgcaggagtttgtgcaccatatgc 

atgcaggaacctggggaggccaaaggagggcattagattccctggactggaattacttttataggccattgtgagctgcacagtgg 

gtgctaggactcgaacccaggtcctctataagagcagtaagtgagtgctcttaattgctgaaccatctcttcagccccgctgacct 

73 ctc^c^tagaccaggctagcctcgaactcagaaatccgcctgcctctgcctcccaagtgctggcattaaaggcgcgcgccact 

accgcctggctttttttttgttttttttttacttattcatttatctttatttttttgagacattgtctatccacatggccctggtt 
gctctagaactcactctgtagactaggctggccttgaacacacagagctccacctgtctctgcctgagtgctgggattaaaggtgt 
atggcaccacctatgtttgtaatgtttcattattatttaggaaacatttctggtgttgattgatacagatacaggtatctgtagca 
75 attgttggagggaaggggtgtgttgctctgtcagtagtagctccctctgaggctggaggcaacatggaagctgggtggtttcctgt 
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TCAGACTTTAGGGCCCCCAAGGGAAGAAGGAAGCTGTCTTCCAACAAAGACCTTTCCAGTAGGTTTCCTTGGGTAGCAGACCTCTC 

actcctctgtatttccagtatgtaattgaactgtagaagtagttctgcctggacacgttggggactctctgttgcttaagggcctg 
GACCAAGGGCAGACTGGACTGTAGGCTAAGGTCTCTATCTCTCTCTCCTTTAAGGAATTTACCAGCTCAGGCTCTGCCAACACGGA 
AACCACCAAAGTGAACGGCAGCCTGGAAACCAAGTACAGATGGACTGAGTATGGGCTGACGTTTACAGAGAAGTGGAACACAGACA 
5 ACACCCTGGGCACTGAGATCACTGTGGAAGACCAGGTAAGAGCTCCCTGCCTGCTGGAAGTCCTGGCTCCTCTAGTTCCCATTGAG 

ACATCCTGGGTCCTGTCTTTGGTTAACCTGTGCCACCTTTCTCTTATTTGCAGCTTGCTCGTGGACTGAAGCTCACCTTTGATTCG 
TCATTCTCGCCGAACACTGGGTAAGGTTCTCCTTACCCACGAGGATATTCTGAGATGTTATGGGCCCTGGAAGTCCATTACAGCAA 
AGGATTTTTGGGCTGACATCATGCCAAAGGTAGCCTCTTAGCTGGGAGGCTGGAGGGTGGAAGGAATCGTGTGGTCAGGACCAGCC 
AGGGGTATGTAGTGAGATTCTACATCAAAGAACAAAAAACCAACTAGGTAGCAACAACAGTAAGGCTGCCTTGGTCCAAGTGCTAC 
10 ATATTCTGGTCTGTCGTGGTGTTCTATCCAGGACATGAAGATACAACTGTTAAGGGACAATGCTGTAGCAAGCATTTAAAAAAAAA 

AAAGATTTATTTATTTTATGTATGTGAGTACACTGTAGCTGTGTAGAGAGTTGTGAGCCATCATGTGGTTGCTGGGAGTTGAACTC 
AGGACCCCTGCTCGATCTAGCTCTGCTTGCTCCAAGCCCCGCTCGCTCTGACCCAAAGATTTATTTATTATTATATGTAATTACAC 
TGTAGCAGTTTTTAGACACACCAGAAGAGGGTGTCAGATCCCCTTACAGATGGCTGTGAGCCACCATGTGGTTGCTGGGATCTGAA 
TCCAGGACCTACAGAAGAGCAGTCAGTGCTTTTAACCGCTGAGCCATCTCTCCAGCCCATTGCAAGCATTCTTAATTTAGGAAATG 
15 TATTTCTCTAGCAAATGGTTTTGTGTGTTCCTGTGCTCATTTGGAGACTGAAGGTGTCTGAGCTGGGATACTATTTGCCCCAAGGA 

ACTTC CCTTTTCTTTTTGTCACAGGGTCTCCT ATAGCTCAG ACTGG CCTTGAACTTATTTTGTAGG CAAGGGTGACATTG AACTT C 
TGGTCCTCCTGCTTCTGTCTCTTAAGTCCTGGGATCATGGGCATGTGGTCCCATACCCACTTATGGGGTGGTAAGGATGGAAGCCA 
GGGCTTATGCAGTCCATTTGtGACGTATGCTACGTCTACACCGAGCTGTGTCTCCAGGGTTAAGGATTGTCCTTGGTAGTGGAGGA 
CTCAGGCCAGTGTTTACTGCTAAGATCCCACAAAGCCACTGTGTGCCTGGCTGCAGGCCACGGGCrCTCTGTCCCAGCTGATCTGT 

2 0 TTCACATAAGGATGCCAGTCAATGAAAGTGGCCAAGGCTGAAGGGCAGAGGTGACATTTGGAATCAGGGGCTGACTGGTCACTGTT 

GCCAGCCTATTTTGTACATGTGGAGGGCTCTTCTCCCAGTTTTCTGAGACCCTGAGATCCTGAGAGCTTAACCACAAGGTGGCTCC 

TGGGGCTGCCAGGTCCTCCGGCCAGAAATAGTTTAGGCTTGTTGGTTATTGACACATCAGAGGACAAAGAGAGCAAGCTGGTCTGC 

CTCTCCTGAGTGCTCCACAGGGCAAAGAAGGAACTCTTCTTTGAGTTCAGGCTTTTACTAAGTTTCAAGCTTTGAGTTTTTGATTT 

25 taaatattggtagttgacataaatccttgctgagggacagtgggtcttgagaaacagctgacagacactgaactaactgggcttcg 

ATTTAAATGTGGGCTGGACCTGAGACCTGAAGGACTCAGGGTCCTCATCAGTATCCAGAACTCTTGAGTTGTGAACTCAGTGGGGT 

CTCACGACTATGGTGGCAAAAGGTCTCCTAGCATAGTCACTAGGCAAGGGAAAGACCCATTGTTTATTTTATGTGTATATTCCTGA 

gtgtatgactatgtatcacatgtgagggggagggggaggggggacctgaaggtgtcggatgcccaggaactggagttacaggtagc 

TGGGAGCTGCCAGTGTGAATGCTTGAAACTGAATCTCAGTCTTCTGCACTCTTAACTCTGAGCCTGATCTCCAGCCCCGGGGTCCG 
30 CTCTTTCCAGCCTGATCTCCAGCCCCGGGGTCCGCTCTTTCCTTTTTCGCTGGCTACTGGGTGAACCACAAAGATGACCATCTCCC 

tcaaactgctgtgtgggtagctttgaggtacatgcttcttttctttttttttaaagatttatttattattatatgtaagtacactg 

TAGCTGTCTTCAG ACACT CCAGAAG AGGGAGTCAGATCT CGTT ACGG ATGGTTGTT AGCCAC CATGTGGTTG CTGGGATTTGAACT 
CTGGACCTTCGGAAGAGCAGTCGAGTGCTCTTACCCACTGAGCCATCTCACCAGCCCCACATGCTTCTTTTCTGTAGGTTTGGAAA 
ACAGCTGAGAGGCCTAATAGATGCCTGTGTCAGGTTTTGGGTTAGCCGTGGGGAGAGGCTGGAAAAAGAACATGGTTGGCACTCAC 

3 5 TTTTTGATCTCTTCCCATGGTGTACACAGTGCTGATGCGGCCTTTTTCAGACCGAATTTGAGCTCAGGAGAAGTTGTGTCCTGTTG 

GTGGCTTAGCAGGTGTTTAGGGACAACTGG CCACTGAC CTCACTT CTATTTCCTGG CTTCTAC ACAAACTGGG AACAGGCAAAATG 
TTTACCGTTCTTGCATGATTGTATCGAGATGAGTTAGCTCGGCTTTAATACACTCTTCCTTTTCCCTTTAGGAAAAAAAATGCTAA 
AATCAAG ACAGGGTACAAGAGGG AG C ACATCAACCTCGGCTGTGACGTGG ACTTTGACATCGCTGG GCCCT CG ATCCGGG G CG CTC 
TGGTGCTTGGCTATGAGGGTTGGCTGGCTGGCTACCAGATGAATTTTGAGACCTCGAAGTCCCGAGTGACCCAGAGCAACTTCGCA 

4 0 gttggctataagacggatgaattccagcttcatactaatgtgtaagtgtatgtggggggttgttttagttgctttcctgttgctgt 

GACAGAATACCACGACCAAGGCAACCCGTGAAAGAAAGTGTTTGGTTAGACCCACCGTTTTAGTGTGTTACAGTCTATGAGGGCAG 
CAGGAACNNNNNNNNNNNNNNNNNNNNCCCACCTTTrGGCATCCATGGTTCAGCGGCATGTGCGTTTTTATCTTTTGTGATTCTGG 
GCTTTTTTTTTTTTTTTCTTTTCTTTTTTTATTGCCCACCTAAGCCTCTTCAGTGCTGGGATTAAAGGTATGAGCTGCCATGTGGG 
TGCTTGGAACTGAACCTTGGTTCTCTGCAAGAGCAGCAAGTGCTATCAACTGTTGAGTCATCTCTCCAGCCCCCTGAATTTAACCT 
45 TTTCTTTTGAAATAGTTTTAAAGTTTTTTTATAGGGAACTGTGATACAAGCAGTATGTAGAGCTCTCCTCTACTTCTCCCCTACCT 

CCCTCTGATGTTGAAGTTTTCTATCTGCCATCACATTATAACATACTATATAATATACAGCTATTCATTACATAATAATATTTCAG 
TCAAGCACCTATAGGACTGTGGCCTCTGAGATTATTACAGAGCTGAAAAATTCCTGTTGCTTATTGCCATCAAAACACAGTGCATT 

tattgagtctgtcaaaattgacatgaacaccacccactctgttatctccccataaatgtggagcaggtataattttgctcatgtaa 

CAGTATTTGGACCCAGTGTGTGCCTCTCTTGTGGACTCACTCCCTGTGTTCTTACCATTAGAGCATGTTTTTTTTTTTTGTTTTTT 
50 TTTTTATATAAAATATTTACTGTGAACCCACGTGCTATGTTACGTGGGGGTGCCTTGGACATCTGTCTCTTGGGTACATGAGGAGG 

TCATGGTTGAGTGGTTAATCATGGTCATCTAGGTTTCTGTAAGTGCACCCTGTGATGTTTGCTTAATGACCAAATGGCCCAACGAT 
GCAATTTTCAGAATGTGT CC CTGTC ATT AAG CAATTGTGACTAACAAAG AT CCATG CCAT GAAGTGACCATTGGT ACC ACACT ATT 
AACTGATGTCCTGCTGATATCATCTCTCTGGCCTGGAACCTAGTTCTGGATCCTCTATTGCATCAAGCTCTCAGGTCTCCTTTGTG 
GCCTCTCCCTGGGACACACTCTCCATCTTTCTCTGTCTCTCTCGACCCTGACATTTTTTGAAGAATTGCTGAGAGCTCTTTGCAGA 
55 GTGTCCTTCTGTTTGGATTGGTCTGATATTTCCrCCTGAGTGTATTCAGTTGCATCTTTTTGGCAGCTGAGGAAGCGGCACCTCAG 

TGTGCTGTCTGGAAGGCCACTATTGTGTGTCTTGGCCTGTGATACCAACCCTGATTATGCGGCTAAGGTGGCATCTGCTGGATCTC 
CGCTGTAAAGCTGTCAGTTTCCAGCTTTGTGCTTAGTAGCTGTGTTACGGGGAGATACTGAGACTGCAAATATTCTCTCTCATCAC 
ACTTTGGGTTACATGGAAGCATCCTTTGATGCTTGCCTGTGCAATTATTGGTAGGTGTTCCCTTCCTTCTTTTCTTGTTTCTTGAG 
ACAGGGTTTCGTTCTGTGTAGCCCTGGCTCGATCTGTAGACCAGGCTGGCCTCGAACTCAGTGATCCTCTTGCCTCTGCCTCCCAA 
60 GTGCTGGGATTAAAGGTGTGAGTCACCAGGGGAGCCATCATTCCTTTCTTACTTATGGGCTTTTACTGTAGGGAAGGGCAGTCCTA 

CTCCTCCCTTAACCAGTTTTAGTTTTTATTTTGATGTATTATCTTTATATTTTGTCTATATATGTGCTTTGTCTACATATGTGTGT 

atgtatgtatgtatgtataccgcttatgtgcctgatgcctgtgaaggtcagaggatgagnttnnnnnnnnnnknnnnnnnttagctc 
ggctttaatacactcttccttttccctttaggtaaaaaaaatgctaaaatcaagacagggtacaagagggagcacatcaacctcgg 
ctgtgacgtggactttgacatcgctgggccctcgatccggggcgctctggtgcttggctatgagggttggctggctggctaccaga 
65 tgaattttgagacctcgaagtcccgagtgacccagagcaacttcgcagttggctataagacggatgaattccagcttcatactaat 

gtgtaagtgtatgtggggggttgttttagttgctttcctgttgctgtgacagaataccacgaccaaggcaacccgtgaaagaaagt 
gtttggttagacccaccgttttagtgtgttacagtctatgagggcagcaggaaccactgagagctcccattttgatccacaaccac 
agggcaggcagaaagagggaacagtgggggtggtgggagacttgtgaaaccttctccagcaaggccacacttcctaatccttccca 
aacagtttgaccaactgaagaccaagtattcaagtgcaggccatgagtgtttatgtgtgtggctagggtggtggcttttcttttcc 
7 0 taagtttggttttcagtcatttgggtcaatgggccccacggcctgtgagcatttttgtttcccgtcacactgaggataatcaggca 

ctcattctctccattaactcggttaacagcttgctggacagtggggtgctgggtgaagggctggcctataggttggggagagtctg 
tgcgtggtcttggaggttgaaggacattgatgacatgaggtaacaattttagtcataaagacaatctgatttggggccggaggaaa 
gctcagcagatgagaacacttgctgagaggataaacagtttggatcccagcattcctgtcatgcatggctcacaactcccagaaac 
tctagctccagggggtccattgctctcctctgggattggaaggggacatccccccaggccccatacatataaaacttttttttttt 
7 5 tttgaaaagtaactttacttgggttaattcgatgaagtactaacctgttctttccactagagggcgctaagtaaatagcttcttaa 
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attcagacc^taatggtattagtctaaacaaatactttttccattaataacaattaaaaacatgtatatgtatgtatgtgtgtgt 

GTGGGGTCTGTCTGTCTGCTTGTCTGTCTTTCTGTCTGAACTCCTATGCCTCAGTGTAGGTGTGGAGGTTACATAACAACTTTCAG 

ggagtctgttgtcttcttcctcatccaaaccacagtgcttgccttccaaggaaagtggcacagaactttcttgaccattctggctg 

TATCAGCTTCCCTCCTACCATCTTTGACACAACCATTAACCAAAGTGAATACACAAACACAGTAGACAGCAGAAAACTCTGTAGGA 

gtctaattttctagtttctgctttcatttggaaaaaacaaaacaaaacaaaatggtttatttttgctcactggtgtgtatgtgtgt 

gtgtgtatgtgtgtgtgtgtgtgtgtgtatctgtgtgtgtgtgtgtcacatgtgtgcaggtgcccatgatggccagagggggttct 

ggatgctctagagctgagttatgggcagttgtgagctgcctgatgtgggtgctgggagctgaattcagagcctttggcaaagcagc 

gagtactcttaacagctggacatctgttgctatgcttactcacaggaatgacgggacagagtttggtggctccatttaccagaagg 

tgaacaagaagttggagactgctgtcaatctcgcctggactgcaggaaacagtaacactcgcttcggaatagcagccaagtatcag 

gtcgaccctgatgcctgcttttcggtgggtacccgagaatcacccatctcacaccaattctatgcttctgcttagacattctctca 

cagggcaaagacaagtcttgtgtttgagatacttgagacagatactttttacaaagtctcactatatggccttgggtggtctggaa 

cttactctgtagacctcacagagatccacctagtctgcctcagcagcgctgggattaaaggtgtgcgccacgatattgacctccat 



agaactcactctatagactagaatggcctcaaactcagagatctgcctgcttctgcttcctaaatgttgggactaaaggcatgtca 

ATTTTGCTTGACACCTG CAGTTTTTTTTTT AATTTACTT ATT ATTT ATTT ATTATATGTAAGT ACACTGTAG CTGTC TTCAGACAC 
TCCAGAAGAGGGCATCAGATCTCATTACGGACGGGTGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTTTGGACCTTTGGA 
AGAGCAGTTGGGTGCTCTTACCCCACTGAGCCATCTCACCAGCCCACCTGCATAGTTTTTATATCTTCAGAATTTTCACACTGGAG 
ACGCTGAACGCTTATGGAGGTCGATTGGGTAGCTTCCTTAAAGGCACATAGCAAGTATGTGCTGGGACCTGGCTGTAAGTAGACCG 
CTCTGCTATTGAGCCTCTCTTACTTAAGTGTTTCACTCTTCCTCTCCTTTCCATTTGGTTTTCAGTCTCTACATCCACATTAAGAC 
ATCAATGGTCAGGATGATGTATTCCAGTGGTAGAGCCCTTGCCCAGCATGTCTGGGCTTCAGCCACATTTCTGGGAAGAACCCAAA 
CAAACAGAAACAAGGCTGGGATGTAG CTCAGTTGGTAG AGTGCTTGCTTAG CATACAG AAAGCCTGTGC TCGGTCCCCAG AACTG C 
GGAAACAGCAGGCAGAAGGATCAGAAGCAGGCCATTCTTGCCTATGATGTAGCAAGAGTTCAAAGGCAACTTTGGGCTATATAGTG 
AGATCACATCTCTAAAAGAGACAAAACCAGGTGGCCTCTTGTCTTGCTTACCCCGTGGTACCCATCAGGGTTCCGGAATGGCTCAG 
GTTTTGTTGTGAGCCTATTTGAGCTGGCTTGTGTTATCACTCTGTAGGTGGCCACCTTTTTGAGGTGGGCTGAGGAAGTGTCATGC 
TGCAGAATGCTTCTGCTGGTTGGTGTGCCTCACAGAGAGTCTATTTTAAGTCTCCTGACCTGGGAACTGAGTGCTCTCAACATGAG 
GCATGCATATAAAACTGAAAGACAAAGGCTCTCCTTGTTGGGATGTTGGGAGCATAAAGGAACAGTTAGAAGGGACACGGCCTGCT 
GAGAGCCCTTCTTCTCCTCGCTCTGTCCTTCAAAGTTCACAGGAGCAGGAAAGCACACACACTTGCACATGACACATCTCATTGAG 
TTTTACCAGATGGCCATGAGCAGACAGGAACACAGTTCTGATACCTGTGACTTGCCTAAGATACTGTCACCAAGTTTGGAGGTACA 



CTCTAGCCTGATTGGCTTAGGGTACACTCAGACCCTAAAACCAGGTATGTGTTGTTGCCCATGTGCAAAGCTCGTTCTCGGTTGCA 

TTTTGCTGATGTCTGCTATTGCTGAGGGACATTATAAACGAGTATATATAAGCTTTTATAATTAAATGTTTATAAAGGAAGTTGTG 

AAGTCATTGTAAAAAGAAAAAGAGAGTCTGAGAAATAGAAAGCAGAAGGAACCTGTCTGGGCTAACTCACATCACAGCTCTAGTTA 

TTTTCTCCTTTCCTTTCCCCAGTATGTGATATGTGATAGCTGCTTCCAGACTGTAGTCAAAACTAGCCTGTCAGTCATCCTCACGA 

TGGAAAGACTAGGGTATAGGGATGTAGTGGGTCTTCTATGCATAGTTATTCCATCCTCTCACTGGTGTGTGAGGGCTGCAGAAATC 

CCACTCAAGGCTGACTATGTAATATGAAAATCAAGTTCTTCCAGGGAAAACCATCCCGTTTGATCTAAAATTACAAGTAAGCCCCA 



TCAGGCTGTTACAAGATAGGGTTTCCCTCCAAGGCAATACTGCTCAAGCAACTTACTGAGTTGGGGCAGCAGCGGATGGCACACTC 
ATTGTAATGGGACTGCAGGAGGCTGGAAGGGAGGGGGATTCGGAAGTACGTTCCAGCAGGGTCTCTGCTCTGTGTGCCAGTGATGG 
CCGTTGCATGTGTTGATTCGAGGATAGCAGCAGGTCAGGTTGTATTACAGAGCACACCTTGAAGGGTCGCCTCGCTTGGCCACTGC 
TGACTGCACCTGGAACAGATTCTGACCTTGATTCTGACCTTGATGCTAACCTCTCTTCTCTTTCCTTTGTCTCTTGCCCCTTTCTC 
CCTCCTCCGTCCTCTGTCACCCCTCCCTCCCACACCTCTGTCTCAACTCCCCACAGGTATCAAACTGACGTTGTCAGCCCTGCTCG 
ATGGC AAG AACGTCAATG CGGGTG GCCAC AAGCTTGGCCTAGG ACTGG AATTTCAAG CATAAATG AAT ATTGT ANNNNNNNNNNNN 
NNNNNNNNCTGGCCTCGAACTCAGTGATCATCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGTGAGCCACCAGGGAAGCCA 
TCATTCCTTTCTTACTTATGGGCTTTTACTGTAGGGAAGGGCAGTCCTACTCCTCCCTTAACCAGTTTTAGTTTTTATTTTGATGT 
ATTATCTTTATATTTTGTCTATATATGTGCTTTGTCTACATGTGTGCATGTATGTATGTATACCGCTTATGTGCCTGGTGCCTGTG 
AAGGTCAGAGGATGAGCCTATAGTCCCTGGAACTGGAGTTACAGATGTGTGAGCCACCATGTGGGTCCTGGGAATGGAACTCATGT 
TTT CTGCAAG AGCAG CT AGTGGTG CTCTTAACCGCTG AACC ATC C ATCTCT C C ATC CCTTTATT ATCTGAAAAAAAAACACATACA 
CATAGATATGTATATATGCACACACATAAATACACACACACACACATGCAGTTTCTTCTGTGTGTGTGTGTGACAGTGTATGTATG 
GACATCAGAGAACAACTTGGCAGGTTTGGTTTTTTTCCTTTTTCCATGCTAGTCCCAGGGATTCGCTCAGGTCATTAGGTTTGCCT 
GCAAGCACCTCTACCTCCTGAGCTATCTTGCCTGCCCCTAATCATTTTTGACTCATGTATAGACTAATGGACATTTATTCAGTTGC 
ATCATTTAGACGGTGGCTCAGGCTGTGACAGTGTGGCACTCCTTCAGGTTGACATGTGTGGGCTCCTCTCACTGTCTTTGAGGCAC 
CCTGTGTTTCTTGTTTTGGAGTTGTGTGAAGTTCATCTTAGGGTCTTTCTTCCCTGGTCCTTCTGTCAGCCATTTGTCCTAGGCGC 
CTTGGCGCCTTATGTTGGGAATGCTGTTTAAAGGCGGTGCTGAGGCCCTAGGTGTGTTGCAGATGAACTTTGATGACTTTGGCTCG 
CTGGGAATTAACACTGGCTTTCTGAAACTCTGGTGATACCGGGAAATCACTGACCACCCTGAGCCAAATGTAGGCACTACTGGATG 
GGACCGCAGGGCCTTCCTTACGGATTAGCACCCACCCAGGAGTTGCCTTCTACAGATAGAGCCTGCTTGCTAACCATCAATCCGTG 
CTGTGTGTCTCTTGAGTGCTCGTCAAATTAGCACCACTCCTTAAGTAGCTAAAAAAAAATCCCAGCAATTTGAGACATTTGAGAAA 
GGAAAATCTCCATAGCTGTGCTCTGGGCAGATCGCAGGGGGAATCTGAGTCACTGCCCCTCCTCTGTCCATTTTCTTGGGATTCTT 
GGACCCTTAGCTAGAATCCTATGAGAATTGATGTGGGTGGTACCCACCATTGGTCAGAGGCTCTGCCACAGGCACCACACTTTGTG 
GTCAAGGGCAGCTTTTTGCTGGTTTTGTCTTTTGAGAGAAGGTCTCCTGTAGTCCAGTCTGGCCTTGAGTTTTTATGTGTCTGAGG 
CTGGCCTTGAACTCCTGATCCTCCTGCCTTCATGGCCAGGTGTGTGCCACTCATGTTTTATTGAGACAGGTCTGATTATGTAGCCC 
AGGCTGACCTCCAAGTTATGATCCTCTTACCTCTTTGGGAGTTGGCTCCCTCCTCCCTCCATCATGTGGGTCTGGGCGATTGAACT 
CAAGTTGTTAGGCTTGGTGGCAAGTGCCAGTACCTTAAGCCATATTACTGGCCCTAAACTAATTTTTTTTGATGTATTTTAGTCTA 
TTGCCAATTCTTGTCTTACCGATGCTAACATTTCCCCATCTTTGAAGGCCTTGGGTGGAAACCTTATTTTAGCAATTAGATCTGTT 
GGCCCAATAATTCCTGCTAATCTCTGATAGCTTAAAGAGCCGCTTCAGGTTTACTTTGTATGTTTGCTGCCTTGGATCTGTAACTG 
GCCATTTCCCAAGAAACAGCAAGGCCTCTGGGTTTAGAGCCATGGTCTGAAAGCCGCAGATGAACCCTTAATGTCACTGGATAAGG 
CCAGGAATGGGCAACTATGTGTTGTCTTTTGGAGCTCTGAGTCCTGGTTTCTGTGGTTTAGGCTGAGAAGCAGTTGGCTAGGAAGT 
CATCTCTTTTGTAAGCCTGTGATGTAGTTCTAATTGTACTTGACAGATTTGATCTTAAAAAAATTTTTTTTATCTGGGCAGTGGTA 
GGTGGCCTTTAATCCCAGTACTTGGGAGGCAAACAGATCTCTGAGTTCAAGGCTAGCATGGCCTATAGAAAGAGTTCCAGGACAGT 
CAGGGCTGTTATACAGAGAAATCCTGTCTTGAAAAGCCAAAAAACAAAGATTTTTTTTTTTTAAATTCACTTGTGTGTATGTGGCC 
TATGTACACAGTGCCTCGGTGTGCTTGTGGGGGTCAAAGGAAAATCTCCGTGCTTCATTTTCTTAAAACAGGCTGGCTTCCTTCCT 
TCCTTCCTTTAAAAATACTGCATTTATTTTTATTTTATGTGCATTGGNNNNNNNNNNNNNNNNXONNNAAGCATGTACACACCTGCG 
TGAAAGGGATG TTTTTAG ACTGATCCTCACAC CCTGTTC CCATCGTGC CCTGTTCCCATCCTAGCC CAT CACTTAACCTG TTTTAC 
ACCAAAAGTAGTCTTTAGGGTGTGGTTAGCTATTTCTTTTGTGCCATTTTAGGGTGGAGAGGGTGGGCGTGATGGAGCCAGTCATT 

CAGAGTATGAAATAGCTTCCGGGTTCTCCGGCTCTGAGCTGGGCGGTGATTGTGGTCACACCCTGACAACACTAGGGATCTCAACT 
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GACTCCTCTTGTAGCCTCACCACTATTTTTTAGCAGTTTAATGGGTACATTATAGAGTCTTCCATTTTGTGTGGAATTAGCTCCTC 

CCCTTCAAATGCTGTAATTAACATCACTTAAAATAAAACTTGAATAAAATACTGAAACCTCATCCTCTTGTTGTTTTTGTTAAAAT 

acgaaatggccagggcattggtttggatttgtgctgtgctcctttgtggtgtctatcaataaatctaacctgatggtagaaaagaa 

CACTTGGGAGGCTGGAGAGGTGACTCGGGGGTTTATAGTGTTTCCTGCGCCTGTAGACCTGAAGCGCTCACAACTTCCTATAACTA 
5 TGGGTTTGGGGTATCTGATTCCCTCTTCTGGTCTCCTTAGGTACCCACACACATGTGACGCACAAATAAAAATAAATCTTAAAAGC 

ACTTAGGGTTGATGTAGTGGCACATCTCAGTACCTTGGAGATTAGCACAATGAGATCAGTGAGGAGGAAGGTTGCGGGGTTCAGGA 
GAGCCCACCCTTAGTTGAGGCACTGCTGGCATTGATGACTGTTGGGTGAGAGTCAGTTTTCTTTGGGGGTGTATGCAGCTGCCCCA 
GGAAGCTAGGGCCGCTGGCTGGATCTAAGGAGAACTGCAGTCAGTCACAGGCAGTTTGATGAGGGTAGTGGGAACGAACGGAACCA 
GGGTCATCGGCAAGAGCATCCAGCACTGTTGAACCACCACCGCCTCTTCCAATAATACATAATAATCTCACTGTTGTAGAAGGTGT 
10 GTCTGGTTGCTTTGCTCAGGTTTGAATGAGAATGTCCCCTTAGGCTCTGGCTTTTGAGTACTTGGTCTCTTGTAGGTGCAGTGTGG 

TAAGGCTTAGGGGGTGTGGCCTTGCCAGAGGAAGTACGTCACTGGTGGGTGGGCTCTGAAGTTTCGCAGCTTATGCTGCTCCTAGT 
TTGTACTCTCCAATTCTTGTTTGTGGTTTGATGCCTAGGCTTTCAGTTTGTCATTCCTGGTGCCAAGCCTGTCCGCTGCCACGCTT 
C CCGGCCTTG ATGGTG ATGGG CTGCTATCC CTCTGGAATTGG AAG CCAAG ATGATTG CCTTGGTCACGG TGTTTTG TCACAG CAAT 
AGGAAAGTAAACACAACTAGGCTGCACCTTCATTCAGCAAGAGACTTTGGGTCCTTTTCCAAGCCCACGAGGTTATGGTAGAATCC 
15 ATTTGTTGTGAAACTGAGTCCCTTCTTGCCGGCTTGTTTCCCGACGACCACGCAGTACCTGGAGAGCCCCAGCATTTCTTACATTG 

TCT CCCGTCTG CGGTGTATGG AACAG AAAGACTCGCTGT CT AATCCTTACT AGG CTC CTGTTCTCTAGG ACCAACTCTGTCTCTAT 
TACCGGCTCACGATTAGGCGAGGCTCCCCTTTATAAGGATAACTGCCATGAAAAGTAAGCTCACCACACTTATAACTCTCATTCGC 
AGGCTTTCCCTTGTGGGCCATGGGAGGGGGTCGTTTTGAAGTTTACTCTTGGTTTTTCAAGACAGGATTTTCCTGGGCAGTCCTGG 
AACTTGCCCTGAAGACCAGGTTGGACTCAGAGATTCACCTGCCTCTGCCTCTTAAGTGCTGAGGTTAAAGGTGTGCGCCACCACTG 

AACTCACTCTGTAGACCAGGGTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGTGTGCGCCA 

GCTGTCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCATTACAGATGGTTGTGAGCCATCATGTGGTTGCTGGGATTTGAACTCC 
GGACCTTCGGAGGAGCAGTCGGGTGCTCTTCCCACTGAGCCATCTCACCAGCCCCCCACCCTTTTTAAAAAAAAATATTTATTTAT 
25 TTGATTTATTTTTATTCATAGCTGTCTTCAGACAGACAGATCCGTAGAGGGCATCAGATCCCATTACAGATGGTGGTGAGCCATCA 

TGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGTAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCAGCCTGCTTTTTT 
TTCTTTTTTTGAAGAAAGGTTTAATTGCTTCTATTTCACAGGTATGGATGTTTTGCCTGCATGTGTTTGTGAACCACATGCAGTCT 
GGGGCCTCCAGAGACCAGAAGAGGGAGTCAGATCCCCTGTGACTGGAGTTACAGATGCTTGTGAGCTGCCATGTAGAGCTGGGAAC 
TGAACCTGGGACCTCTGGAAGAGCAGCCAGTGTCCTTAACCACTGAACCATCTCTGCAGCCCCCCTCTACTATTAACATTTTTTAT 
30 GTTGTTTCTCCTTGTGTGTGCATGTGTGTTACAGAGAACAAGCGAGGGAGTCTCTTTCTTCCTAGTTTGTGGGTCCTGGGGATTGA 

ACTCAGGTTGTTAGGCTCGGTGGCAAATGTGTTTACCTGTTGGGCTACCTCGAGATTTTTACTAAATCGTGAGTTCCTCCACGGAA 
TAGGAATTCTACCCGCACACTCTTCAGCTTCTATAGGAAGTGAAGTGGAGACTTCTGGTTTCTTTGGAAAGTCAGTTATGTCAGCG 
TTTTGCTGGGGCACCCAGGTGAAAGGATGGTTTGCTGAAGCAGATACAGGTGGAAGGATGTTCTGCTATAGCAGACATGTGAAAGG 

acacatgaagtttagaaggaacataaatctgaccccacggacagtgggagctggagcattggtttgccttgctctcccttgctagt 
35 ttttgctgacatcatggatgcattggtttgccttacactgcattgctgtgctttgcatgcagtgacttcatagagagaggcttgca 

aaagaaaggtccctgcggcttcttgaggcttccgtggcatggggccagttggtgagcctcacagttccttctggattcaactgcag 
ttgctgattcctgtgtggtatctgctgagxggactggactgagaacaacagagactggaatctccccaaagagctatgactaaaca 
tagcttatcctaatagccttccttttccactatctctgctggttggtgggctaagaggggaggttgaactcttattaaaggaggtt 
gagaaaaatatatgcctacaaggaacattcttttttcttggcaggattcctttaaaagaaagaattttattactttctttactctg 
40 tctggacatgtgtgggcatacatttggagttcagaggacagttattggaaccattttccccctatctttttgtgagttctatggat 

gaaacttaagttcaaggttgtggcaagtatcatctgctcttgtgtgagagttgaggcttgttggtcacatcgacagcactaggtat 
gtatagacgtgcagctaattcttgagtgagtgcttaggctctgaccagagactttaaagaaagtggtttcccggggctggagagat 
ggctcagtggttaagagcagtgactgctcttccaaaggtcccgagttcaaatcccagcaaccacatggtggttcacaaccatcctt 
aatgaaatctgatgccctcttctggagtatctgaggacagctacagtgtacttacatataataaataaataaatcttaaaaaaaaa 
45 aaaaagaaagaaagtggtttccctgtccatgtagttgaaggccaggcatagtgtaaagtgttgtgaaatgtataaaagacccccct 

AAGTATGATGGGATGTCATTCACCAGGCACTTATTACATCATGCCTGCACACAGTCTGCAGTGTGTTAGATGGAATTTCACrGCAA 

aatgccttgagttcatagtatctcattactgaaaagaactcagatggggctggatgcttcagcaggtagagcacaagatgttcttg 

CAGAGGACCTGGGATTGGTTCCCAACATCCACGAGGCTGCTCACAACTGTCTGCAACTCCCGTTCCAGGGCATCTGATGCCCGTTT 
CTAGTCTCTGATAACACTACTCCCATGCCTAAGCCTCGAAAGATGAGACATATACACAGACATGAAAAATAATCTGAAAAATGGAC 
50 TCAGCTGATCCATCACTGAGGACAGAAGAACAAAGTAGATTAGGGAGGATGATAGAGGGTGTTGCAGAAGCCGATCAATTGAAAAC 

CATCTCCAAAGAGGCAGAAGCTGGAATTGAGATTAGTCTTTGTAATGGTTTGTATAGGCTCAGCCCAGGGAGTGGCACTATTGGAA 
GGTGTGGCCCTGTTGGAGTAGGTGTGGCCTTGTTGGAGTAGGTGTGTCACTGTGGGTGTGGGCTTTAAGACCCTCATCCTAGGTGC 
CTGGAAGCCAGTATTCTGCTAACAGCTTTCAGATGAAGATGTAGAACTCTCAGCAACTCCTGCACCATGCCTGCCTGGATGCTGCT 
TTGATGATAATGGACTAAACATCTGAACCTATAAGCCAGCACCAATTAAATGTTGTCCTTATAAAAGTTGCCTTGGTTCGAAACAC 
55 ACACACACACACACACACACACACACACACACACACACACACACACACAAAGAGTGGCCTTGGTCATGGTGTCTGTTCAAAGCAGT 

AAAACCCTAACTAAAATAGTCTCTAAACACTGGTATTTTCTAGACTGGCAGAAAGCAAAGCTTTGGGGTGCTTGGAGGGACTGTAC 
CTCTGCTAATCTGGAAGGTTTGGGCACCATTCCATGTACATGGGCTTTATGGCAGACTGTGAAATGAGGTAGATGAATGGCTTCTT 
GGTTTGTTTAACAGAATCTGTGTGCTTTTAAGATGTCTTGGGGTCAGAGAAATTGGCTTTGGGAAAACACAAGCTGTTTCTGGGGA 
GGGAATTGCAGAGACAGCAGTGAAGCTGTTGGGGGCACAATAAATGCCAACTGCTCATTTTACTGAAAATTAGTGAAATGAACATA 
6 0 TATGAATTGAAATCTATAAGAAACATTCACACAACATACTCACAGATGGAAACTGTACCAAGGCTCTAGGCAAACTTTCTAAATTC 

ACACTTCTCTTCTTTCTTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTT 
TTCCTGTGTGTGTGGGCAGGGAAAGGGGGAGAAAGCATTTCTCTGTGTACCCCTGGCTGTCCTGGCACTCACTTTGTAGACCAGGC 
TGCCCTTGAACTCAGATATCCACCTGCCTCTGCCTCCCAAGGTTTATATTTTAGTGTTTCATCAAATATTTAACACTTCTCCGTAG 
TTAAGGGTGCATCAATAAACAAAGTAAGGTCAAGTTGGCCTTGGCAGGCTTGCTTTTGTGTGTGGGGCGCTGTAAGAGAGGATAAT 

65 atttaaccggatgatagtgttataaaagaaaagcaaggaaattggctagaaagtcagaaggagacactggcattgagaataggttc 

aaatgttccaaagacatacgtctatcactttttacattttgtaaaacaaacctctcagtatacaaaaatataacccagcaagtggg 
aggtgaaggtgaaggagttcaaggttatccactgggtagaaagggattttgaatgccggtgcctggcaaacacagaagtggatgct 
cacagtcagctattggatggaacacagggcccccaaaggaagagctagagaaagtacccaaggagctaaaggggtctgcaacccta 
taggtagaacaacaatatgaactaaccagtacccccggagcttgtgtctctagctgcatatgtagcataagatggcctagtcggct 
70 cggccatcattgggaagagaggccccttggtcttgcaaactttatatcccccagtacaggggaacgccagggccaagaagtgggag 

tgggtgggtaggggagtggggggggggggatatgggggacttttgggatagcatttgaaatgtaaatgaagaaaatacctaattaa 
aaaataaaattaaaaaaaaaaggaattttgaggccagcctgggccacttgagatcttgtttcaaaaccaaaaccaaaagggtgctg 
gagaaattattcaacagtttagagcaattgtgcttgtagaggaccagggtgtggttcccaggagccacatggggtggctcataatc 
acagcaacctccagctccaggggagtagacgccctcttctggcactggagggcatttgaacttacacacaattttactctttcttt 
75 attgtttctttaatgcttattttatcattattattttttgagacagggtttctctgtgtagccctggctgttctataatcgctttg 
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TAGACCAGGCTGGACTCGAATTCACTTAGATTTACCTGCTTCTGCGTCCTGAGTGCTGAAACTAAAGATATGCACTATCACACCTG 

gctagttttaattcagaaatgattgcttgcatatatgtttgtgtaccccatatgcctaatgcctgtggagatcaaaagaggtctta 

tagtcagatcccctggaactggagttagaggtggctgtgagctgtttaatctgagtgctgggaaccaaacccagtcctttgcaaga 

gtagcaaatgctctcaacagctgaacattctctccagctccatatatatatatataatctttcttaagtgtattaaacttgtgtgt 

agttgttttacttatgagtttctgcatcagttatacgtctagtgtttgaggatgcctaaagagggcaccgtataccctgggacaga 

tgggtgtgagtcctcacatacaggggtgcttggaatcgaacccaggagctctgggggaatcagccagtgctcttaagcgatgaccc 

ctgaaatacatctcaaagatgacaacgataaaccacagagcaaaacaaaaaaccaccagttgaaaataaatccgtcccattcgcct 

ttttttttttttttttttttaagcacccttttctacactcccacgctaacctttcgggttcagagatgcaacgtcatcacgccggg 

acgtagctgctt 

MOUSE SEQUENCE - mRNA 

ccgtagctgccgctgctcccgccgtcaccgcctccgagaacatggccgtgcctcccacatacgccgatcttggcaagtccgccagg 
GATG TCTTC ACCAAGGGCTACGGCTTTGGCTTAATAAAACTTGATTTGAAAACG AAGTCAGAG AATGGATTGGAATTT ACCAGCT C 
AGG CT CTG CCAACACGG AAACCACCAAAGTG AACGGCAGCCTGG AAACCAAGTACAGATGGACTGAGTATGGGCTG ACGTTTACAG 
AGAAGTGGAACACAGACAACACCCTGGGCACTGAGATCACTGTGGAAGACCAGCTTGCTCGTGGACTGAAGCTCACCTTTGA7TCG 
TCATT CTCG CCGAACACTGGGAAAAAAAATGCTAAAATCAAGACAGGGTACAAG AGGGAGCACATCAAC CTCGGCTGTG ACGTGG A 
CTTTGACATCGCTGGGCCCTCGATCCGGGGCGCTCTGGTGCTTGGCTATGAGGGTTGGCTGGCTGGCTACCAGATGAATTTTGAGA 
CCTCG AAGTCC CGAGTGACCCAGAGCAACTTCGCAGTTGGCT ATAAGACGGATG AATTC CAGCTTCAT ACTAATGTG AATGACGGG 
ACAG AGTTTGG TG G CTCCATTT AC CAGAAGGTGAACAAGAAGTTGG AG ACTGCTGTCAATCTCGCCTGG ACTGCAGG AAACAGT AA 
CACTCGCTTCGGAATAGCAGCCAAGTATCAGGTCGACCCTGATGCCTGCTTTTCGGCCAAAGTGAACAACTCTAGCCTGATTGGCT 
TAGGGTACACTCAGACCCTAAAACCAGGTATCAAACTGACGTTGTCAGCCCTGCTCGATGGCAAGAACGTCAATGCGGGTGGCCAC 
AAG CTTGGCCT AGGACTGGAATTT CAAG CATAAATG AAT ATTGT ACAATCGTTTAATTTTAAACTATTTTG C AGCAT AG CTACCTT 
CAGAATTTAGTGTACCTTTTAATGTTGTATGTTGGGGATGCGAGAGTTGATAAATACCACGTTAGACCTCCAGGCTAAGGATGACT 
CGGCTTTAAGGTGTTTACCATTTCAGAGGTACAGCAGAAACCCCATTCCAGAAAGGGTCCTTTTTAGCTGTAGGCGTGGGTTGGGG 
AGGAGCCCCTGTAGAGATGCCAGGCTACAAGTGGAAAGCTGGGAACATGTGGGTCCTTTGTAAATCTGTATCCAGTCCCCAGATGA 
AATTGTGACTTCCCGAGCATCGAACCCTGGTGTCCAGATCCTATCTGCTCGGAAGCATGTACACACCTGCGTGAAAGGGATGTTTT 
TAGACTGATCCTCACACCCTGTTCCCATCGTGCCCTGTTCCCATCCTAGCCCATCACTTAACCTGTTTTACACCAAAAGTAATCTT 
TAGGGTGTGGTTAGCTATTTCTTTTGTGCCATTTTAGGGTGG AG AGGGTGGG CGTG ATGG AG C C AGTCATTCAGGAATT AATT CT T 

GCTTCCGGTTCTCCGGCTCTGAGCTGGGCGGTGATTGTGGTCACACCCTGACAACACTAGGGATCTCAACTGACTCCTTTTGTAGC 

CTCACCACTATTTTTTAGCAGTTTAATGGGTACATTATAGAGTTTTCCATTTTGTGTGGAATTAGCTCCTCCCCTTCAAATGCTGT 

AATTAACATCACTTAAAATAAAACTTGAATAAAATACTGAAACCTCC 
MOUSE SEQUENCE - CODING 

ATGGCCGTGCCTCCCACATACGCCGATCTTGGCAAGTCCGCCAGGGATGTCTTCACCAAGGGCTACGGCTTTGGCTTAATAAAACT 
TGATTTGAAAACGAAGTCAGAGAATGGATTGGAATTTACCAGCTCAGGCTCTGCCAACACGGAAACCACCAAAGTGAACGGCAGCC 
TGGAAACCAAGTACAGATGGACTGAGTATGGGCTGACGTTTACAGAGAAGTGGAACACAGACAACACCCTGGGCACTGAGATCACT 
GTGGAAGACCAGCTTGCTCGTGGACTGAAGCTCACCTTTGATTCGTCATTCTCGCCGAACACTGGGAAAAAAAATGCTAAAATCAA 
GACAGGGTACAAGAGGGAGCACATCAACCTCGGCTGTGACGTGGACTTTGACATCGCTGGGCCCTCGATCCGGGGCGCTCTGGTGC 
TTGGCTATGAGGGTTGGCTGGCTGGCTACC AGATGAATTTTGAGACCTCG AAGTCCCG AGTGACCCAGAG CAACTTCG CAGTTGGC 
TATAAGACGGATGAATTCCAGCTTCATACTAATGTGAATGACGGGACAGAGTTTGGTGGCTCCATTTACCAGAAGGTGAACAAGAA 
GTTGGAGACTGCTGTCAATCTCGCCTGGACTGCAGGAAACAGTAACACTCGCTTCGGAATAGCAGCCAAGTATCAGGTCGACCCTG 
ATGCCTGCTTTTCGGCCAAAGTGAACAACTCTAGCCTGATTGGCTTAGGGTACACTCAGACCCTAAAACCAGGTATCAAACTGACG 
TTGTCAGCCCTGCTCGATGGCAAGAACGTCAATGCGGGTGGCCACAAGCTTGGCCTAGGACTGGAATTTCAAGCATAA 

HUMAN SEQUENCE - GENOMIC 

TATATTGCATGGTGCTGAGGTTTGGGGTATGATTGAACCTGTCATCCAGGTATTGAGCATAGTACCCAACAGGTAGTTTTTCAACC 

CTTGCCCCCCTCTCTCCCTCCCTCCCCTCTCTTGTAGTCCACAGTGTCTATTGTTCCCATATTTATGTCCATGTGTATCCAATGTT 

TAGCTCCCACTTATAAGTGAGAACATGCAGTATTTGGTTTTCTATTCCTGCATTCATTCACTCAGAATAATGGCCTCCAGCTGCAT 

CCATGTTGCTGCAAAGGACATGATTTCATTATTTTTTATGACTGTGTAGTATTCCGCCATATATATGTACCATATTTTCTTTATTC 

CATCCACCACTGATGGGCACCTAGGTTGACTCCATGTCTCTGCTATTGTGAATCACGCTGTGACAAACCTACATGTGCATTTGTCT 

TTTTGGTAGAATGATTTATTTTCTTTTTTTGAGATGAAGTCTCACTCTGTTGCCCAAGTTGGAGTGCAGTGGCACGATCTTGGCTC 

GCTGAAACCTCCACCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGCAGCTGAGACTGCAGGCGTGTACCACCATGCC 

CGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACTATGTTGGCTAGGCTGGTCTTGAACTCCTGACCTTGTGATCCGCCTG 

CCTCAGCCTCCCAAAGTGTTGGGATTACAGGTGTGAGCCACCGCACTCAGCCATGACTTATTTTCCTTTGGGTGGAATGGTAGTTC 

TATTTTTAGTTCTTTGAGAAATATCCAAACTGCTCTCTACACTGGCTGAACTAATTTACATTCCCACCAGCAGTGTATAAGCATCC 

TCTTTTCTCTGCAGCCTTTCCAACAACTATTTTTTAACTTTTTAATAATACCCATTCTGACCGGCGTGAGGTGGCACTCATTGTGG 

TTTTGATTTGCATTTATCTGATGATTAGTGATGATGAGCATTTTTTCATGTTTGTTGACCACTTGTATGTCTTTTTATTTTTATTT 

TTTTGAGACGGAGTCTCACTCTGTCATCCAGGCTGGAGTGTGGTGGCACGATCTCGACTCACTGCAACCTCCACCGCCCCGGATTC 

AAGTGATTCTCCTGCCTCAGCTTCCTGAGTAGCTGGGATTACAAGCGCGTGCCACCACACCTGGGTAATTTTTGTATTTTTAGTAG 

ACTCGGGGTTTCACCATGTTGGCCAGGTTGTCTCAAACTCCTGACCTCAGGTGATCCGCCCACCTTGGCCCCCCAAAGTGCTGGGA 

TGGGATGGGAGACGGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGCACGATCTCAGCTCACTGCAACCTCCGCCTCCCGGA 

TTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGCCCGCAACCATGCCTGGCTAATTTTTGTATTTTAGT 

AGAGATGGGGTTTCACCATGTTGGCCAGGATGGTCTTGAACTCCTGACCTCAGGTGATCTGCCTGCCTTGGCCTCCTAAAGTGCTG 

GGATTACAGGTGTGAGCCACCGTGCCCAGCCCTCTGCCCACTTTTTAATGGGGGTCTTTGTTTTTTGCTTGTTGAATTGTTTACAT 

TCCTTATAGATTCTGGATATTAGAGCTTTGTTAGATGCGTAGTTTGTAAATATTTTCTCCCATTCTGCAGGCTGTCTGTTTA CTC T 

GTTGATAGTTTCTTTTGCTGTGCAGAAGCTCTTAAGTTTAATTAGGTCCCACTTGTCAATTTTGTTTGTTTGTTTGTTTGTTTTTG 

AGACACAGTCTTACTCTGTCACCAAGGCTGGAGTGCAGAGGTGCGATCATAGCTCACTGCAGCCTCGACCTCCTGGACTCAAGTGA 

TCCTCCCACCTCAGTTTCCTGAGTAGCTGAGACTACAGGTGTGCACCACCATGCCAGGCTAATTTTTGTATTCTTTGTACAGACGG 

gtttttgccatgttgttcaggctgatttttgttttgctgtaactgctttggaggacttagttatttataaattctttgccgcggtt 

gatgcccaggagggtatttcctaggttttcttctaggattttaattgtttgaagtcttacatttaagtctttaatccgtcttgagt 

taatttttgtatatggtgataggcaggggtccagtttcattcttctgcatatggatagccagttattccagcaccatttattaaat 

agggagtcctttccccattgcttatttttgtccaacttgttgaagattagttggttgtaggagggtggctttatttctgtgttctc 

T ATTCTGTTCCATTGG TCTAT GTGTCTGTTTTTGTAC CAGTACT ATGCTGTTTGG GTT ATTGT AG C CTTTTAGTATAGTTGGAAGT 
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ataatagttttttttctaattctgtgaaaaatgatgttgttagtttgataggaacaggattaaatctgcagattgcttttggcagt 

atggacattttaatgatattgattcttccaatccatgagcatggagtgtttttccatttgcttgtgtcacatagatgatgctttct 

AACTGTGTCTTTACATGGTGGAAAGGGTGAACAAGCTCTCAGGCCTCTGCCCTAATGATAATTACATTTCAAAAGCTCTGCCTTCT 
5 AATACCGTCATCTTGGGACTCAGGATTTCAACATATCAATTTTGGGAGTAAACATTCATACTATAGCCCCATTCTAATAAATCATT 

TCTAGAATTGTCTTTTAGAGGTTGTATATTAGTTTCCTATTGCTGTTGTAACACTTCCTATTGTGTTGTAACTGTGAACCACAGAC 
TCAGTGGTTTAAACAACTCAGATTTATCATTTTACAGTTCTAGAGGTCAGGAGTCTGAAATCAGTCTCTCTGGGCTAAAATTAAGT 
GGGCATCAGGGCTCCCTCCTTCTGGAGGCCTTGGGAGGAGAATCTGTTTCCTTGTCTTTTTCAGCTTCTATAGGTTGCCTGCATTC 
CTTGGCTCATGGCTCCTTCTTACATCTTCAGAGCTAGCGGTGTAGCATCTCCAATCTCTCTCTTTCTTTCTTCTTTTTTTCTTTCT 
10 TTCTCTTTTTCTTTCTTTCTCTCTCTGTCTCTCTCCCCACCCCTGCCCTGCTCTGCTTCTGTCATTAAATCACCTTCTCTCACTCT 

GACCCTCTTGTCTTCCTCTTATAAGAACTGTAGGCCGGGCATGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAAGTG 
GGTGGATCATCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCTCGTCTCTACTAAAAATACAGAAATTAGCCG 
GGCCTGGTGGTGGGCACCTGTAATCCCAGCTACTTGGGAGGCTGATGCATAAGAATTGCTGGAACCCAGGAGGCGGAGGTTGCAGT 
GAGCTGAGATCACGCCACTGCACTCCAGCCAGGGTGACAGAGTAAAACTCTGTCTAAAAAAAAAAAAAAAAAAAGAACTTGTGATG 
15 ACATTCTTGGGATTACATTGGGCACACTTGGATGATCTAGGACAATCCCCCCATGTCAAGATCCGTAACATCTGTATGATCTCACT 

TAAATGTACAATCTAGAATAATCACACTCATAGAAGCAGAGAGTACAATGGTAATCTTCAGGGCTGGAGGGAAGGGAAAATGGAGA 
GGTGATGATCAAAGGGTATAAGGTTTAGTTACGCCAGATAAATAAATTCTGGAGATCTATGCATCTGACAAAAGGTATAATATCTA 
GAATCTATAAGGAACTTAAAGAGTTCAACAAGCAAAAAAACAAATAACCCCATTAAAAAGAGGGCAGAGGGGGCTGGGCGCAGTGG 
CTCACACCTGTAATCCTAGCACTTTGGGAGGCTGAGGCAGGCAGACTGCCTGAGCTCAGAAGTTTGAGACCAGCCTGGGCAACATG 
20 GCAAAATCCCATCTCTACTAAAAACAAAGAAAAAAATGTGGGCAGAGGACATGAACAGGTGCTTCTCAAAAGAAGACATACAAGTG 

GCCAAGAAACATATTAAAAAATGrTCATCATCACTAATCATCATCTACTATACATCACAGTGCCTACAGCTAACAATACTGCACTG 

tatacttagatttgccaagaggatagatcttaagtgcccctacaaaaaaaaaaaaagggaatgggggtaggggaggaaactttggg 

AGGTGTTGGGTATGTTTATATGCTTTACGGTGGTGATGGTTTCATGGAAATATACTTATCTCCAAACTCATCAACATATATATATT 

aaatatgtacagctttttgtatgcaatcctatctcaatgaagtagtttttgttttgttttgtttgttttttacattcacaggttcc 
25 agtgagtaggatgtggatatccttggggggccattgttgtacttaccatagtttgcctccacagtttttaatgttggggttgcagt 

aatactgaacatagattgccttccattaacattgtaacagaaatatttccccacaggaaatttgttgttgttgttgttgttttgag 
acaaagtctcgctcttgtcccccaggctggagtgcaatggtgtgatctcggctcactgcaacctctgcatctcgggttcaagccat 

TCTCCTGCTTCAGCCTCCCGAGTAGCTGGGATTACAGGCGCCTACCACTATGCCTGGCTAATTTTTGTATTTrTAGTAGAGGCAGG 
GTTTCATCATGTTGACCAGGCTGGTCTCAAACTCCTGATCTCAGGTGATCTGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAG 
30 GTGTGAGCCACCACGCCCGGACCCCCACAGGAAGTTTTTGTAACCATATTTCCTCAAGGTTGTGAGTGATTCAATATGCCCAAGCT 

GGAAACCAGGTTGTGTTCCGTCCTGGGCTGCTGTCCATTTTCCTGCAGCAGGCATTCCCCATACTTACAATGATGGTCTTAGCGTG 
GGTTCCCAGCATCAAGGGGGGTGGAATAGGATTATGATTCTGATCGCATATAGCCTAATTGCTTTTCAGAAGGATTGTATCACTTT 

acacatctcctgatgaacctcatatgactttcttaaagctgaaaaaagttcgctctttttataatcaaggtattatgtcctcatta 

aagcatatttggaggctgggcctggtggctcatgcctgtaatcccagcactttgggaggccaagacaggttgattacttcaggtta 

3 5 ggagtttgagaccagcctggccaacgtggcaaaaccacatctctactaaaaatacaaaaattagccagacgtggtggcacgcacct 

gtagtcacagctacttgggaggctgaggcatgagaatagcttaactcgggaggtggaggttgcagtgacccgagatggtgccactg 
aactccagcctgggtgacagagggagactctgtctcaaaaaacaaaacaaaacaaaacaaacaaacaaaagaatatttgggaaatg 
taaaaagagccaaaggaaaaaatcactcatagtctcataaatagaaacacaacttaataattatgtttcaatttataagaattgat 
caattctggctgggtgcagtggctcacacctgtaatcccagcactttgggaggcggaggccggcagatcacaaggtcaggagtttg 
40 agaccagcctggccaacatggtgaaaccccatctctactaaaaatacaaaaattagctgggcatggtgtcgtgtacctgtaatccc 

agctacttgggaggctgaggcagaattgcttgaaccaggacctgggaggcggaggttgcagtgagccaagatcatgccaccgtact 
ccagcctgggctacagagagagactccatctcaaaaaaaaaaaaaaaaaaaaaaaaaagaattgataaattcccataaatacttca 
ttaatacttaatacatttctttccaatatttgtctctctgtgtatatatatacaaaattcttaaaaatcatagctatgatgttgga 
gcttcttggaattgttttagattagatctaggacacctcatgttttgggatatgcaggagaatattatcaattgtgtttaccttgg 

4 5 gatgctttctgtcctgtttccccaagagattactgctgtcactcagaacctggaggcccagctgggtccttccctggatgctgagt 

gtcagggcacagtgtggggagtgtggcctgagatccttgaccacaaacacgccatcttgattcttcctacccagactctagtctga 

GGAGTTCACTGGAAAATGATTGGAAAGTTAGGTTTTATGACAATGCAACTTTATAATCCAATTAATTGATGCTGGTTACAAGCAGA 
ATATCTTTCTCTTTAAAAATTAATTTACATAAATGACTACCATTTCTGCCTTCATGAACTTCATCTTCAAGCTCTGGTACTTAGCA 
CAGACAATGCTAAGAAACCACATAGAAATCCAGGGACATCTGGCTCTGAAAAGAGAAGAGTTGGGAGTGTTTCATCCTATGTTCTT 
50 GAAAGGGGGGTGGAATAGGTTTATGATTCTGATCATAAATTGGCTGCTTTCCACTTTGATAAATATCTACAGTAGAAGCCCTAAGG 

CTGTAAGTTAGAGATAAGACAAAAACCAAAAACTCCCTAAAATGAAATAGTCTTACATTGGTAACCCATTCCAATATTAACAATGA 
AAGAAAAATCTCATTTTCCCTGGATGTTTTACATTGTTCTTCTTGAATGGAGGAGAGGAACTGAGTTAGCATCTGGAAGAAAACAA 
TCCAAACTGGACTAGGCAAAACAGGAGGCCGTTGGCTCAGGCAGCTGGTAAGTACAGGGTGTAGTCTCCGGCATGGCTAGATTCAG 
GACCTCATCTCTGCCTTTCTCTTATGGGCTTACTTCATTTTCAGGGAGTCTTTATTCCTGTAGCCCCAGGAATTCTCATCTGGTCT 
55 CATTGGTCCATCCCTGCGGGGCGGGGATCGGGGGCGGTGGGAGGCCAGGATGTGGGGGCGGAGAGGCGGGGGCAGGAGAGGTATAC 

AGGGCTCTAATTGGTCAGACTGGGCCATGTGGCCACTCCCAGGAAGGCTTTGGAGTCAGGGATGGAGTCAGCTCCATGAAAGCTTG 
CTGACCAAAAGGAGAGGGAAACAGGGTCATTCGCCCAGAGAAAAACTGAGGTTAGGATTGTCCTGTCCCCACAAACCTCCTTCTCC 
ACCCACCAAGATTTGACTGTCTTCGCCAGGGACTTGCTCTAGCTGGGTCAAGCTCAAGTGGGGTTATTGAAGTGGAACAGGGAAAC 
CCACG CATGGCAAGAACAGGGG GGCACTCAAGGAACAGGGG CCCAG AGC CACCCTCTGCAGCGGCTG CTCC ATTCTCTG TTCTGT G 
60 AAAAGCCCTCGTTAACTTCGCAACACCGACAGGGATGCCAGACCCAGGTCTCCCCAAGGGCCTTGAAAGCTCCCGCATTTTCCCCT 

CTGCCATACTCATCCCTGGGTTTCTCAGTTCAGGTTTGCAAGAGAGGATCTGATTGACCTGGCTTGGGTCAGGGGCCCAACCCTGA 
CCCAATCAGCTGTGGCAGATGGAATGGAGGTGGGGCTCAGGGGGTTTCCCCTCTCCCTCAGGGTTGTGGTGGGTCAATGGATTCTA 
GTGATTATGGCACCTGCAGATCTCAGCTGATTTTGTTTTTTAAAAAATTACTAATACTATTTCTTGAGACGGGAACTTGCTCTGTG 
GTCCAGGCTGGAGTGCAGTAGTGGGATGCTAGCTCACTGCACCCTCGAACTCCTGGCCTCAAGCCATCCTACCTCCTTGGCCTCCC 
65 AAACAGTTGGGATTACCCACATGTGCCTCTGAGCCTGGCCCAGTTACTGATGAGTGCCTACTCTTTTTTCTTTTTTTTTTTTTTTG 

GCAGAGTTTCGCTCTTGTTGCCCAGACTGGAGTGTGATGGTGAGATCTTAGCTCACCGCAACCTCCGCCTCCTGGGTTCAAGCAAT 
TCTCCTGCCTTAGCTTCACGAGTAGCTGGGATTATAGGCATGTGCCACCATGCCCGGCTAATTTTTGTATTTTTAGTAGAGACGGG 
GTTTCTCCATGTTGGTAAGGCTGGTCTCGAACTCCCGACCTCAGGTGATCCAGCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAG 
GAGTGAGCCACTGCACGGGGCCGAGTGCCTACTCTTTATGTGTCCCATTTTAAACTTACACCAACACTCTGAAGCTGAGGCTCTTA 
70 GAGGCCAGCCTTCTTGCCTGGGTCACGCAGCCACTAAGTGAGTGGTTAATCTGAAACTAGCACCTAGGGGAGCTGGCGAAGGGGCC 

CAGGGTAGCAGAGGCCATGAAGAACTCTTTCCAAGTTGTTGTTTTTTTTTGTTTTTTTTTTTTGGGGGGGGGGGACAATGTCACTC 
TGTCAGTCAGGCTGGAGTACAGCGGCTCAATCTCAGCTGACTCCAGCCTCCTCCTTCCAAGTTCAAGCGATTCTCGTGCCTCAGCC 
TCCTGAGTAGCTGGGACTACAGGCGCGCGCCACCACGCCCGTCTAGTTTTTGTATTTTTAGTAGAGACAGGGTTTTGCCATGTTGC 
CCAGGCTGGTCTCGAAGTCCTGGCCTCAAGTGATCTGCCTGTCTCGGCCTCCCAAAGTACTAGGATTACAGGCTTGAGCCACTGCA 
75 CCCGGCCCAGATTGGTTCTTTAAAGCGGAGTTGAGAGGTGGCGCTGGAGGGGAGGAAGCCCTTCGACATTTGCTCCCAGCCTGAAA 
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actgggttgcaccggcatctgttcctagccctgtggggttcctggagccccgccttgtcccgcccggcctccctgagttcttgtcc 

TCCCCCTGCCCACCAGTCTCAGTGTGCGGGGTGGGGACCACCAGGCTGGGAAGCCCAGAGTTCCCAGGCAACTCGTGCGCCTGGGA 
GGGTCATAGAATCCGTCCTACACTCCTCAGGATCTTGAAGGGGGCTCTTCCTTACATTCCCAGTCACCCCTCCCCCAGCCCCTACA 
CAGGGCCTAGGTAACCTGTCTGCACCCCACTCCCACTCTGTATCAGCTGCCCTCTTCCTCAGCACCCTATCCCACTGGAGCACCTT 
5 TTCCAACTCCAGTCGCCACTTTTAATCTGCCGCCTTTTCCCAGCAGCCAGTCCTGATTGCCTCCTCCGTAGCCCCAGTTGCCCACT 

GCTTTAGATAGTGTCGCAGCTGGCTGTGAGGAGTGTCCTGATTCTGTAACCCGGCACCTCCTCCACAGGGCCCTAGACGCCTCAAG 
CCTTCCAGGACGTTTGTTGATCAAAGGCGAAGGATGTGCAGAATCTTCGTCCATCTACGAATTAATTCTCGAAACCTGCTTCGAGT 
GGGCCTCGCGCGTAACACAGGGGACACTCAGTGGTGAACGAGACCACTCGCTTAGGCCTAGCAGCGAGGTGACCGTTCACTCAACA 
CACACTAACTGGGTCCCGCAGGACACGCCCCGGCTGGTCGCGGGGGTTACCCGGGGTGCCCTCAGTCGGCCGGCCGGCCATAACCG 
10 GCGTGATCTCCTCGCGCCGAGAGACCCAGCAGGGACCTCGCAAAACCCAATCCACGTTTTGTTTTATTTTGTCTTTTTGCCTCTCA 

AATGCATGGAAATTGGCTGCTAGTAGCTTTGCTACAGGAGAAAATCGCTAATCTGTAGTGCAAAATCGGCGCACAGGGGTTTTCTC 
TGAGATTGTCTAGACGCCGCGCGGGCGGGTCGGAGGCGCCAGACACATTGTATCCGGAGCGCGGAGCTCGGGAGCAACAGTCGCCG 
CCTCTACTCTGTATCTGCGCCGCCCCAGGCGCCCAGTGTCCGCGCTGGGCCTGGGACTGCCCTCGGGGGATGGGGCCCACGCGGGC 
TTTGATGGGGGGCCGGGGGCCACTTTGTCCACCCAGGCGAGGCTTGGGTCCAGCGCCGGCCACATCAACTCCCGGGGGATCTAGCA 
15 GCGCGGAGGCCAAGCAGGAGGCCCAGGAGCCCCGCGCGTCTTCCATTAGCGCAGGGACCTCCGGGCCACAGCTCAGAGAATCGGAA 

GGCCTCCTCCCCCTTCCCGAGCGCTGCCACTGGGGCCGAGGTTTCCAGCAAGAACCCGCGTGTCCCTGCGCACGCACACACGGTGC 
ACACGTCAGTCCGGCGCCTCCCCGTGCCCCGACTCACGCAGGTCCTCCCGCGCGCCCGCAACACGCCCGCAGGCTCCTGTGTCTGC 
TGCCGGGGCAGCGGGGCCCGGAAGGGTAAGAACGCGGCTCGCTAGCGGGATGGGGACCCTGGCCCGGCCTGGACGCTGTCCCGGGC 
GGGGCCTGGGGGCGGAGCGCGCCGGGCCGGGCGCGCAGGAGGGGAGGCGGGTCCGCGCCGCCGCCGTCCGCGCCGCCCCGCCCTTG 
20 GCCCAGCCGCTCGCTCGGCTCCGCTCCCTGGCTCGGCTCCCTGCCTCCGCGTCGCAGCCCCCGCCGTAGCCGCCTCCGAGCCCGCC 

GCCACATCCTCTGAGGTAGGCGCAGCGGAAAAGGACCCCGGCTTCCTTGCGCCCTGGACGGCGGGGGCCAGGCCCCTGGGGAGCTG 
AGAGGGAGGCGCTGAGGGAGGAGCGGGCGAGGGGCCCCGGCAGCCCGGCCGCGGGGAGGGATCGCGAGCGGCCGGCGCGGGCCTGG 
CTGGTGAGCGGGCGGGCAGAGAAGGCCGCACAGGCGGGTGCCGAACAGGTCTGGGCTGGGGAGCGCGAGGCCGAGGGTCCAGAGAC 
GCCTGCGGCTGGCGGCGAGAGGCGGCCCGGGCTTGCGGGCGGAAGTGCAAGGGCGGCCGCGTGGAGGCCCGGCGGGCCGCGCGTCT 

2 5 AGGTGACCTTCCCCGGCGGCGCCCTCTGGCCCTGGATCCCACCAGCGTGCATCCGGCGGGGACCCGTTCGCCGCCCACGCTCGCCG 

GACCAGGCCAGCGGGCGGGTGCCGGCCACGCTGCCGCCTCGGGGATGAGCTCACGTGACGACCGTGGCCCCGAGTCCCCAGGCCCA 

CGCGCCCTGGCCGGCCCACGCCCGCAGAAGCTGGCGCCCGGCACCGCCCGCCTGTGCCAGAGCCTTCTAGAGCGGAACGCGCCGGC 

CGAGAGTCGACTTAGGCGGTAGAGGCCGGAGCTCGGGCCTGGGCTGAAGGTTTGGCCTCGGAAAAGGAGGCCCCACGGGGAAGGAT 

GTGGCCTTCTTGGTCTTAGGAGTGATTACTGGTTCGGTCGTTCATTCATTCGCCAAATGCGGCGGTGCATTCTGGAAACTGTTTCG 

3 0 GAGCCTGACTTTGGATTAGAGGCCCGCAGTCTTAGTGGTTTGTACAAGGTCACACAGCTGGGAAGTCCCCATACCTTCGTTTTCTC 

ATCTATAGGACGGGAGCAATTGTACCTCTCCTTCGATGAGTTTTGGGGAATAATAAAATGAATTAATTAGCATGAAACCTTTAGAA 
CAGTGCCGGTGTGGAGAAGGGCTAAGTAGAAACCCTGACACCCTTGGGGCTTTTTGGGTGAATCCAGCCCATCCCCCGCAGACCAT 
TTTGCTACACGTGGCGTTGTGGAAGGGGTTCAATAAATGTAGCTCCTGTTTTTAAACATTCTTTCACTATTATTGACAAGCATTTG 
TATACCAGGTATTGAGTAACTTTCAGCTTAATTTATGAAAAATCTTGTAAGTTTACAAATGGACATTGTCAAGCTGGAGCAGTAAG 
35 TTTGCATGTGGAGATCTTGAATGCAGGAGCAGACCCTGGTTTAGAGCCCGTTCCGCCCGGGGTCCCTGTCCCCTTGACTAGCCTCC 

CCTCTCCTGGGGAGATAGGGGAAAGGGCTCCTCTGTTGCCTAAACTTCTCCACTGAGGCAGGAGAAGGCCAGAGCAGACTACCGAG 
GGCCAGCCTTCATTCTGCCCACCCCAGCTCTGGACCAACTCAGCTCCTAAGGGTCAGACTGAGGCACTGAGGCCCTGTGCTACTTT 
GTCTTCAGTGCCTGGGGTGGTGCTGCCTGGCACACAGTAGGTGCTTGAGAAGGGTCTGTGGGGGTAAATGCACTCTTGTGTCAGAA 
TCCACCCATCTTTACTGACAGAGTTTTACTATTCCAGTACATGGCCCATAGTAGGTGCTTATTGAGTATTTGTGGAATTATTGAAT 

AGGTCTGGAGCGCGGTGGCACCATAACGGCTCATGGCAGCTTCTGTrTCCTGGGTTCAGGCAATCCTCCCACCTCAGCCTCACAGA 

GTATCTGGGATCCCAGGCACACACCACCACGCCTGGCTAATTTTTGTATTTTTAGTAGAGTCGGGGTTTCACCATGTTTGCCAGGC 

TGATCTCAAACTCCTGGCCTCAAGCAATCCACCCGCCTCCGCCTCCCAAAGTGCTGGGATTACACGCGTGAGCCACCATGCCCGGT 

CCTGGACATCCTTTTGAGGGACACAGACATCTCACTTG7GGAAAACAGCCTCACCTAGCAGAGAGTCACAAATATTTAAAGAACTG 

4 5 TAACAGTATGTATAGTCTCTTGAAATAAGTGCTTTAAACACATCGTCTTCATTCTCTGGTTTTCCAAGTCCCGAGGGAAACTTGTT 

GAACTGGTGTTTCTGGGCTTGCAGGGAGGGTGACATGGGTGACTGGGATTCTACAGAAGGTGTTGGGCCTGTTACCCCTTCCCTCA 
TGGTGGGTGGATGGACAGCTTGTGCTGGGGTTGTCCTGAGTAGGGTGCCTGCCTGTGGGTAGTGGGGACTACTCCTTGTTGATTAT 
TTAGTTTTATTTTTGCTATTCTAGAGTGGGGCTATAGGCAGGGGTTATTCGTAGCTCAGAAAGTGGGGGACCATACAGGGATGAGG 
TGCCTGTGGGCCCCTGGCCTTGCTGAACACTAGGCAGGTGTGGACAGTGAACTCCATGCTGGGGAGGTGAAGGGCATCCAACCTCT 
50 ACCCTTACCAGGAAGATGCTCCTGAAGCACTGAAGTCCACTTCGCCTTTGATGGAATTTCCCGTGGTGTAGTGTCTTCGGTGGTAG 

TGACTGGAAGAGGCGCATGTGTGGTTGAGGACCAGCCGAAGCTTGGAGGCAGCCCCTCCTGGTGCTCAGAGATTCTGTAGTCTGCG 
GCTrTGGGTTTTCCATGGAGTCCTGTGGTAGCGACTGAGAAAAGTTGACCAGTGGGCTCCTCAGCTGGGTCTGGGCGCATTTCTCC 
ATTTTACCACGTACTCAGGGGGTTTGGGATGAGTGGGACTTTAAGTTCTTTACTCAGAACTGTGCTGGAAAGAGCACTGGAGAGTA 
GCTTAGGCCCATAACACAGGTCTGGTGAGCCATAGGGTCGGTCTCATACAGGTCAAGTCACTGTCTTGTGCCTCAGTTTCTCTCTC 

TCTACCTCTCGGGTTCAAGCAAGTCTCTGCCTCACCCTCTCGAGTAGCCGGGATTACAGGCGCCTGCCACCATGCCTGGCTAATTT 
TTTTGTATTTTTTAGTAGAGATGGGGTTTCACCATCTTGGCCAGGTTGGTCTTGAACTCCTGACCTCCTGATCCACCCGCCTCGGC 
CTCCTAAAGTGCGGGGATTGCAGGTGTGAGCCACTGAGCCCGGCCGAGTTTGTCTGCTATAAAAGTATGATTGTCGTCATTACAGT 
GATTGCTGATTGAGGGCTTGCTCAGCACCTTTCTGGGGGCTCAACGAATGTTCTGTGATGTTGAGTTCACCACCCTATACCCTGGG 
60 AGAGAGATAGTGTGTTTCCATTTCACAGGTCAGCAGACTCGAGCACAGAGAGGTGAGGTAACACAGCCTGGCAGGAGTGGAGTTGG 

GATTCAAGGCCTGGTCTGAATGGTGGTGCTCTCACATTGCAGTTGCACTCCAAGGGACCCTTGCAAGGTGCTAACAGATGTGAATG 
CCTTTTGGAAAGTCAAAATTGGTGTTCAGATGGGAGACATTATTTTTCCACACCAGTCAGAGTGAACTTGTGCATGGCTGTGTGCG 
GGCCAACTGGCAGTGGACAATGGAGTCACCTCTATTTCTTGCAAGGACAGTGGTGCTGAGTGTCTATTATAAGGGTCCGTTTTCCC 
TGGGATCTGGTGGGAGGCATTCTTTCAGGACCTGTTCAGCTAAACAATGCCTCATTGTGGACATGAAGGACTCTGGACCCTGTGGT 
6 5 TCAGGGTGACCTTTTGAACATGCTTAGCAGCCATTATTATAATAAATATACAAAATGAAAACTTGTGATAAAATACTGTGTGTATT 

CCCTGCTTACCAAGCGCCAGCCACTGTACCAAGTGTTGTATATTAACGAGCTAATTCAGTCCTCACAGTGACGCCAATCCAGGCTC 
TCTTTCTCCATATTAGAGCTGAAGAAAAAGGAGTAGAGAGGTTGCGACTTGCCCAAAGTCACATACCTAGAAAGTGGTGGGGTGGG 
TTAGAACTCAGGTCTATTTGATTCCCGAGGCTTCCTGCCCAAGCACTGTCTGTCTCAACCCTACCTGGTCAAGCCAAGCAGTGAGG 
CTCCAGGGAACTTGAGGTGCCTTAGGTCAGGTAGGAGCCCCAGGTATGCCTGGGATCCAGACCATAGTGTACTGGCTGCCAGCGCA 
70 GGCCATCTCCCCTTGATAGGTGGGTGGGCAGGCTGCCCTGAGTCAGCAACCTCCTGAGCCCAGGAGCTCAGCATGGAACTCAGCTG 

TGCTGGTGGTGGCCCAGCTGCCAGGGTGTTTCAAAATAGAAGCTACCCCTGGAAAGCTCTACTGCCCACTGCGAGACTGTTGTGGA 

AG AATGG AGGG AGAG AAC AG CTG CATTGGGTACG CAG ACCTG CTACCAG AACACAGGGC CATCAG CCTTTGCCAG CATCCTGG AGC 

TTGAACGAGG AACTGTTC CCCTGGG TTGTT TCTTC CTGG CAAG AAAGAG AAAGTG CTGG AGTGTGTGTGTGTGC ATG CGTG CATGT 
GTGTGAGCGAGCTGCTGATTGTGTTCGCCCCCATGTTGGCTTTTAGAGCTAGGGTTGCCTTCTGCTGGGGAAGTTGCTTTTCCTGG 
75 TCCTCAGGGCTAGGAAGAGGTGCTGTTTCTGTGATCACTGGCTGGTCTGATACCCCTCCTATAGGCTGGCCTAGTTCTGCCCTGAC 
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aaaccacctagaatggtgttggtgaaacagcggggccagagacttttccatagtactctcttccttggcagaatcataagatgatg 
GCAATGATGATGATGATGGTTGTGATTGCTCTGTTGGTTAGCGTCTTTGCAGGGATCTGGTGCACACTTACACTTGGTAATCCAGG 
AG AGTTT AATGAAGACATCATTTGCAAAG CTGTGGATGGGGTGTCAGGTCTGGTCTG TT AACACCCTG AGG CCT AC AAG AG AGGGA 
GCTTCTTGGCAGGAGCTGTGGCCTTGGGTAGAGGAAGGTAGTCATTGCCCATCTGAAGCCTAGCAGGGAGGGAGACTCGGGGTGAG 

5 taccccgacttcattcttccctaaactcccgtcttctgcaagtacctcacgttgaaaggctaagcccaatcataagcccatggaca 

gcagtccataatgatcagttctgggggcacagagcagggtggaagggaggagaatggatctggaggggcagacagagtatccagtg 
tagtggattatggttattactgccatttgttgaacacttactccatgccagatacttctgctgttctgcctgtttcactcattcct 
tgtaacaacttccttaggcctaaggcctttcctcccagctgtttttagctgagtcttggagacccatggccaccctgctccctgta 
tcaaccattgcagtagttgttggctctctaggggtgcaaagctcatctgcctgaatccttctattattactatttatttcttttta 
10 ttttttatttaaaagagacagggtctcactgtattgcccaggctggtctcgaactcctgcattcaggcgatcctcctgcctcagcc 

tcccaaagtgctgggattagaggcgtgagccaccatgcctggcacatgcctgaatccttttgagggagcctctgcagagaagagag 
catatttctaccaggcgggggcctggtaggtgcttagtgcaggaaccgccctgagctgctgcttctcagtggcacctgggggcagc 
cctgcctgttaggcacaggctgagaggtagggcaggaggagttccatctcttctggcaggctcttcttgaacaagcgcctccggtg 
attcttgtgcaccctgaagttagggagctctttcctgctcatgatttctggcagggtggccaagccactagtggtcacctgggagt 
1 5 gaaatgtgccccgacggaccttgcctgataactcttccatctcagtgtagtttaaatctgttcttgcaatctgtatggacactcta 

ggtagccttctggcattgctactgcagcagccttggaacgtgatttgggacacaacacagctcaatttcaggcacagtggttggct 
tttaaagtgctgtttttttggagagggagtctctcgctctgtcacccaggctggagtgcagtggcacgatcttggctcactgcagc 
ctttgcctttgggttcaagtgattctcatgcctcagcctcccaagtagctgggattacaggcacttaccaccacgcccggctaatt 
tttgtattgaaattctttatccttaaacaaattattagtatacacaaacagcttaaataatgaagcagaacaaaaaatgaaaattc 
20 gatttgaagtgcattccttccctaaacctccttctccagaagcgtatctaagccagccccaatttgcagattggcttgtatccttc 

cacatgctttcccatccattcatgaacatagaaagatgtgtaaaaaggttttcctccaattacatggaattacaaattttctgact 
tttttcatttaactgtatcatagctagctagctttctttcttttttttttttttgtttcgagacggagttttactcttgttgccca 
ggctggattacaatggcgcgatctcagctcaccacaacctccacctcccaggttgaggcaattcttctgccccagcctcccgagta 
gctgggattacaggcatgcgccaccacgcctggctaatttattttgtatttttaatagagacagggtttctccatgttggtcaggg 
25 tggtctcgaactcctgacctcaggtgacccgcccacctcggcctcccaaagtgctgggattacaggcatgagccactgcgcacggc 

tcgctctgtcatccaggctggagtgcagtggcatgatcttggctcactgcaacctctgcctcctggtttaagcttgtgcctcagcc 
tctcaagtagctggcattacaggcgtgcaccatcacacctgggtgattttttttttttattttttttttatttttagtagagacgg 
ggttttgccatgttggccaggttgatctggaagtcctggcctgaagtgatccgcccacctcagcctcccaaagtgctgggattaca 
30 ggcatgagccacccaccttattctttttgattaccatatggtactccttagtttgcaagtatagtaccttaatttttattcattca 

ttttccttttgatggacttttaggttgcttctgggttttgtgttacaaatactgctgcagtgagcatcctcatatacacatctttg 
agtagtgccttggttgctacagtggggcaggttcctagaagtggaattgccactagggttaatgctgggttaattgctctccaaaa 
agagtgtacctgtagtactcccccttggcgtgaacaagagtgactgttttccacaccctcactgacactggatattatttacgttt 
ttgccagactgctggttaagtgagcttctgaaacacagatgtggtagtcactcaacagtggctcttggtggcccttagaataaaat 
35 ccatgcatggtattgaggtcagaagcaaccagtgcttctgatggcacttggtctcctcagcctgagatcagctctccttaggccga 

ggtgggagcaggcagggagtggaggtcattgctagttgagggtctccccaactcccccactcttggtgatgctgcaacagtgagcc 
tgcagagggagctcttacttcctggttgcattgtaatgagttcctattgtcagattccaagtttctacttttttccccattgctaa 
ataatactttgatgctcattgctcattcactcatcaaacacatttatattgaatgcctattatgtgccagggcttagcatctttat 
atacgtaactttttccatattttggataaatttatgcatgacaggctctggggtgctttgaattcaaagaggtgattttgggggta 
40 ggtgtatggggtagggtggggtgggggcacggtgagcacagcagctgtcattgccattcagctgatgagccaagaaggatgtgtac 

ccccaagacagaggttacgtaagtattatgcagactgtgctgggtgatagatacactatccttcccctctgtgcttccagtatggg 

CCGGATTTT CATTCCTC AGCTGG AATGGG GCTTG CATAATTTGTTCAAGGTCAG CCAAGG AAAGGTTGGGTAGGTAGACTGG CAGG 
CTGTGGAGGGGAACCAGGGACTCCTGTATCCTGGTGTGACTTGCTGGTCCTTCTCAAAGTCTTCAGTGACTGCAGGCAGGTCTGCT 
CAGCCTGGC CCTG C CC AT C CCT CTGTTTCCT AC CAACC AGTGGG AACAAAGCCC CCAGG CTCTGCCCTGAAG CCATCACT CAGG CA 
45 GAGAGGCCTGTGGTTCTGACTCCCCCAGGACGCCCTCTGACTTCTGTCTGTCCAGGGCTAGCTGCTTTGCCGATGCCAGACTGCCC 

TGCTTCATGCGCAGCCTCTAGAGGCTCAGCTTGTGAAGGCCCCTGGGGGGTGGATGCTGCAGAGACAGCTGTGTATCAGTAGCTAA 
CTGTACAGGCTCCGATTTGGAGCAGATCTGGGTGGAAGGAGTGACTGGGAGGGGTGGGGGCCAGGGTTCAGCCTTCAAGTCAGCAC 
CCTGGCAGGGT GTTAAGTGAAAG CAGGCTTTGTTGCCGACTTTTCTTTCCTC CAGTCCT CGCCTTAG AAAATTAATGCAG ATTATT 
ATTTCTATCATAAAATTGTCTCTGAAATGGGTTCGAGAGCTGTGTAAAAATGGGCATTTTGGGGGTGCTGTCTGTAGCTGTAAGAA 
50 AGCTGAACTTCTCGGAGCGGCAGAGCTGTCTCGGGCCTTCCTTAGTTCCGTCAGATCAGTGCAGCAGGGGATGGGCCGAAGTGCAC 

AAAAAGGAGGGGAAGCTACCACTACCTGGCAGTTGGGGGCCTTTAGTGAAAGGGTGAGTCATCCTTTTGCTGTCCTCGGTGGTGTC 
ACTTCAGGCCCAGGAGTGGACTTGACTCCATTCAGCCAGTGGTTTCTGTGAGTCTTCCTTGCCAGGTGCTATGCTGGGGAGAATGC 
TTACTTGGGGGCCCAGAACGGGGGAGATTATGCTTCATTGTCGGTGTTCAAGGAGATGGGGAAGAGAGCAAGACACAGATGAGAAA 
GCCAGCATCCAGTATGTTTACAGTGAGGCATTGGATAGGGATATGTTTTAGTGAACCAGCAAGTTCACTTGCGTGCTGCTGGTACC 
55 AACTACATGGTTGTGTTGTGGAACCCCACAGCCCCAAAAGAGCTTGGCCGTGTCGGAGCTCCTAGAGGCCCCAGGAGGGGTCCGGT 

CTGCTCTTCTG AG CTCTG CTCTCTG AG TGCCTTGTCCTTGGGTGGT AATCTCTTT AGTGGC CTTGT ACTTCAGG CTG ATGTTTG CT 

GGATGAGTGCTCTGCCTTTATCCTGAGCGGGGACCAGTCCAGATGTGAAGGCTGCTGTGTCTGGGAGGCGTCTCTTCTGTGGGGTC 
AGGGGAGAGTCGTGGGGAAGGCTCTGGCTCCTAAGGTCCAGGGAGGTCTTAGGTGACCCACAGATATTACCACTGGACTGCTTCTC 
60 CTTCTGCTTCCCCAGCCCCCACCCCGGCTGAGTTTGTGGCCCCCCTGGGAGGCATAGCACTGAAGAGGGGTACTTGGTTCACTGAT 

G GTTT GTT AACCCTGT CGGGTGGAG AATG TT CTGGG CCCGTTACTGTTATG TTCTGTGTCTG CCTGGGGTTACATTG CCTCAGCTT 
TCAATCCAGAGTTGTTCTCCTAGGAAGGTGTCAGGTAAAGGGTATTTCTTGAGGTTCTGGTGGGTGGTTTCCTGGTCTATCCCGGG 
GGGATGCACCTACAGGGTTAGTTTGGGAGGGAGGAACAAGTGGGGAGAGGGGAGCCCCCAGACTGGAAAGAGCCAGTGGCGGGCAG 
TGTAAAATGGATCTTCCCCCCTCATCTCTCTACCCTGATACTAATGTGGGCTGACCTGTCCATGGTTTCAGCCTGATCATGTGCAA 
65 GAAATAACACAGCAGCGACAAAAATAGGACAGAGTAAACAGCTCGCTGCTCTTCTGTCTGTGCTCTGACACAAAAGTGAGCTGGGA 

TAAAATTAACAAAGCATCTGGAAAAAGTAAAGTAGGACCTGGATCACAACTTCACAATTTAAAATTGTAGAAGTTTATACTGTTTC 
TTTTACAACATACTCAATGAGTCTGTGGCCTCCTGCAATGCCTTTGAAGTTAAAGCTTTGGCCAAGAATGCAACTTCCATTGATGA 
TATGGAAGCATATCATGTCATATGACATGCCAGGAGCATGTCATATATGTGTTTATTTGTGTGAATATATATACATGTAACTTCAG 
ATGGTATATATGCAGATGAATTTTGATAATTTAGGTATACTGTATTTTAAAACGAATGGAATGGTCCTTCTGGTTGAGACTAATGA 
70 TTCTGGGGATGGAGAAGGTGCAGGAGATGAGGCTTTCTCATGCATGACCCCCTCTCCTCCTGGGCAGAGCACACCATGTACAGTCC 

CAGATTAGGATATTAATCCTGTGTACACAGCATATACAGCATGCCAAAGCAAAGCCTTCCAGGAATGCAGTGTGGTCCTTAGGGCA 
AAGACTATTTGAGTTACTCTCCTTCCTTGAACACCGAGGTGCTTAATAAATGTTTGTTGATTGACTTAGTGATATGCAGCAATCCC 
AAGTAGTCCTTTGATGGTTGGTTTTAAAAATAAAGTTACACTGGAGCTCAATAAATATTTGTTTAATGTATTTGGAGGATGTATTT 
GGGTTTTTTCCATGTGAAGAGCTGCCAAACTGGTTTGGTTTTACTGTATTCTCTATGAGAAATATGAAGTGGGTTCCCATAAAGTC 
7 5 CAAAAGTTTTGTGAAAAGTTGGGCCCATCCTGGCATATAGTAGGTACTCCATAAATATTTGTTGAATGAATGAAATCAGAGCCACA 
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tggaaaatgatgttcccatgaaaagctctgatttctattcggtacatttaatgtcctagtagctgacattttgtaagatgatatgt 
tttattggcaacagtcctacaattcagtaaagtcactggctcatgggaatgtgtctttgacagtttattcattaagcaaatatttc 
CTG ACT CCTACT CTGTTCTGGGCCTGGG CTCAGTCCTGGGG ATG CTG AGGAGGAG AGGTCT AAATTG TTGAT CAT CTGTCAACAAA 
GACTCATTGAGTGTCTCAAGCTCTGGCCACAAAATGAAGGACAAGACAGCAAGGGCTTCTTGGCCCATCTGGGAGGATAAGCTACC 
5 TGGTAGTCTTAGTGCTAGGTGATTTTTATTGGTTGCTAATTACATCTAATAATTGTTATTGATGGAAAGCTAATTTCCCTAATTAT 

CAATGCATTTATTCTGGTGATTCTTTTATCATAGCAGAAGATGGCTGTGCCACCCACGTATGCCGATCTTGGCAAATCTGCCAGGG 
ATGTCTTCACCAAGGGCTATGGTGAGTGTTGCAGAGAGGGGGTGCCTTTCAGCTCACAGACTGAGTTGGCATGTTTGAGACTTTAC 
CGATAACTGTTTAGGAGACCTGGGTAGGTCAGCTGTTCTGAACTTTCACGTGAGGGAAAAAAGAAGCTTTCATTTGTGTGGCAATT 
GTAGCAACTTTGGTTGTGCACCCAGTTGGACAGGCTCCTGCATTGGTGCTGTCAAGTGGGTATTCTTGTTTTCTTTTCCAAGTGTG 
10 GAGCAGCCCTGTGGAAGCTGCTGCAGTGGAGCGCGGCTTCTATATTTAGCCTGTGCTTAGGCACATGCCCACGAGGCCCAGTAACT 

GTGTCTTTGCCAGCTGTCAGGTGTCTTCTTATCAGACCCTGCTGGGAGTGCAGGTGGGACCCAGGrGGGGGTGCCCATTCTGTCTG 
CTGCTGTTCCATGGCAGCTGAGAGCTCCCCCCACGAGCAGCAGCAGAGACTGGGTGCCCTCAGCCCCTGTGGCAGGAGTGTGCTTC 
TTTTTAAAAAAGCATCCTGAAGCAACCATGAGGGAGGCAGAGGTGCTGTTCTCTAGTTATTTAACCTATTGACAGTTGTCTTCTTC 
TTTCTTTAGGATTTGGCTTAATAAAGCTTGATTTGAAAACAAAATCTGAGAATGGATTGGTAAGTTGTCCAACCCACATGGAACAT 
15 GAGTATTTATTTATTTTTATTTTATTTTATTTATTTATTTTTGAGATGGAGTTTTGCTCTTGTCGCCCAGGCTGGAGTACAATGGC 

GTGATCTCAGCTCACCACAACCTCCACTTCTTGGGTTCAAGCGATTCTCCTACCTCAGCCTACCGAGTAGCTGGGATTACAGGCAC 
CCGCCACCATGCTCGGCTAATTTTGTATTTTTAATAGAGACGGGGTTTTTCCATGTTGGTCAGGCTGGTCTTGAACTCCCGACTTC 
AGGTGATCCGCCCACCTTGGCCTCCCAAAGTGCTGGAATTATAGGCATGAGCCACTGCGCCTGGCTTATTTTTATTTTTAAAAAAG 
ATTTTAGATTCAGGGTGTACATGTGCAGGTTTGTTACATGGATGTATTGTGTAATGGTGAGGTTTGGGCTTCTAGTGTACCCATTA 
2 0 CCCAAATAGTGACCATTGTATGGAACGTGGGAATTTGTTGTAGATCAACAAATAACTGTCGTGACCTGGCCCGCAAAGCCAAAAGA 

TGCCAGTAGGCCCCCAGTTCAGCAGCGGGTAATAGAGGAGAATGGGTCAGGTCTCAGTTTTAGTTTTCCTTGTGCTTCTTATTTTC 

AAATTCACCTGCATTCAACCACATAAGTGTTTTTAAAGTAATCTTAGTAGTCCCTTTGAAATTATGTGTGCAGTAATTGTTGGAAG 

AAAGAAGTTTTGGGTTTGAATTACCGCTGTGTCAGCTTTAGCTCAGTGCTTTTTCTCTGTACTGCCCTGGAGCCAGGATGGAAGGG 

2 5 AGATGCTTTCCTGTCCAGACTGAAGAGTTACAGGGAGGAAGGAAGCTGTCTGCTGACAACAAATTCCCCATAAGATTTCTTTACAT 

AGCAGGCTCCTTTACTCCCATCTGTACTTTAAATATCTATTTGAATTGTAGAGTTAGCCTTGGCCCCCCCACATTCAGGGTCTTGC 

CTCTTGCAGAAAGGCAAGTATAGTGTTTAGGAGTGAAGTGAAGCCAAGTGAGTGCTATGGTGCAGGCTGTGACTCTTCTCTCTCCT 

TTGAAGGAATTTACAAGCTCAGGCTCAGCCAACACTGAGACCACCAAAGTGACGGGCAGTCTGGAAACCAAGTACAGATGGACTGA 

GTACGGCCTGACGTTTACAGAGAAATGGAATACCGACAATACACTAGGCACCGAGATTACTGTGGAAGATCAGGTAATGGCTGCTG 

3 0 TGAAAAGATGTGGATTTATTAATTCGCATCTGCCAGCCTGCCTTGTGACTAAATCTAGTGGCAAATTTCTTTTCTGTTCAGCTTGC 

ACGTGGACTGAAGCTGACCTTCGATTCATCCTTCTCACCTAACACTGGGTAAGAGTTTCATCTGTTTTCTCCACAAGGATGTTCTC 
TGATGTTGCAGGTGGTGGAAGCCCTTTGTGACAAAATGTTTTGGGGGCTGACAGCACCTAAAATATGGTCTCCGAGACCTGGCGAT 
TTAAGTCCTCTGGTTTTGATTTGGTCCCAGGGGTCGTATCCACATCTATGCACTAACAGACTATGCTATAATGAGCACTTCCTAAT 
TCAGGACTGGTGTTTACCCAACAAACGATTTCTAAGTGCCACCTGTGCTTGGCCCTGTGCCCATCTGGAGATCTAAGGGTGCCCAG 
35 GCCATGATTGTTACCCGCCAAGGAGCTCACTTTCTAATAGAGGATTCAGACCAGTGTTTAGCCGTGTTTTGTAATAAGATTCTGCA 

TTTTGTTAGTGTTCTCCTAGTTTCTGCCATGGAGGTTGCAGGATTTCTGTTCAGTAATAGCCATTTCATGTGAGTTAGGCTGCTGG 
TGATGTAAGTGGCTATGACCAAACGGGAGTGGGTGACATTTGGAAGCAGGGCCTAACTGGTCACTGTTGCCAGCCTCATTTCTTCA 
GGCATGGAAGTCCTTCTCCCAGCTTCCTGCTGCTTAGGGACACTGAGACCCTGTGGGTGTAACTGCAAGGTGGCTCCTGAGGCTGC 
ACTTTCCCCAGGCCTTCTGGCCACAGATGTAATAGGCTTGTTAGTTCTTGACCATCACTTGGCATGATAGCATGGTAGTCTGCCTC 

4 0 AATTCCTGGGTGCTTTTCAAAGTGCCTAGAAGGAATTATTCCCTTTTAGAATACACCCTTGTTTTTTTCCACTCATATTGGTGGGT 

CTTCCAAACCTGGGGAAGATGTTTTATATAGTGATGTTAGGGTCAAGGGCATGTACTGAATTTCAGTTTTTAAAAATTGTGGGCCG 
GGCGTGGTGGCTCACGCCTGTAATCCCAACACTTTGGGAGGCTGAGGCAGGCAAATCACCTGAGGTCGGAAGTTTGAGACCAGCCT 
GACCAACGTGGAGAAACCCTGTCTCTACrAAACATAAAAATTAGCTGCGCCTGGTGGGCGCATGCCTGTAATCCCAGCTACTTGGG 
AGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGTGGTGAGCCAAGGTGGTGCCATTGCACTGCACCCTGGGCAAG 
45 AAGAGCGAAACTCCATCTCAAAAGAAAAAAAAAAAAAAGAGTCGGATGCAGTGACTCATGCCTGTGATCCCAGCACTTTGGGAGGC 

TGAGGTGGGTGGATTGCTTGAGGTCAGGAGTTTGAGACCAGCCTGGGCAACATGGCAAAACCCCATCTCTAATAAAAATACAAAAA 
TTAGCCAGGCATGATGGTGCGTGCCTGTAGTCCCAGATACTTGGGATGCTGAGGCATGAGAATCGCTTGAACCCAGGAGACAGAGG 
TTGCAGTGAGCTGAGATCGCACCACTGCACTCCAGCCTGGGCTACAGAGAGAGACTCTGTCTCCAAAAAAAAAAAAAAATTGTGGT 
AAGATATACATATAAAACTTAACATCTTTAAGTGTGTAGTTAAATGGCACTATGAATrTTTCAGTTTTGCCATTCATTTTTTTTCT 
50 TTCTTCCTTTTTTCCTTTCCAACAGATATTTATTAGAGGGAGGATCTACCAAGTGCAGACCTGTGCTGGGTGTGCAGTGCACACAA 

GTGACTGGGCACACAGGGTTCCTATCCTCTGGAGATGTCGTCTTATAGCTTGGCTATAGATGATCTGAAGAGACCATTGTTACGGG 
GCTGATTTACTCTCATTCCTCTTCGCTGCTGTAGTTTCTCCTGCAAGAGCACTGCCTTTTTGCAGTGCTGTGCACTCTCCCCCCAG 
GAACTCTGCCATGGTATCAGGGAGCGGTTATCTGGAAAGATCCTGGGATAGGATGAGAGGCTGGAGGATGTGCCCACATGCTTGAA 
TTTGCTGCCTGGGACTTTGCCTGCTGCCCTGGGATAGCACACTTTGGAATTTGTAGGCGATTTCCTTCCCATGACCTTAGGGAGCT 
55 TTGCAGAGGTCTCCAGGCCATGCAGTATAAAACACAAAGGAAAGTTTTTTGGTTTTTTTTTTTTTTGGGTTGAGGGGGACGGAGTC 

TTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGTGATCTCAGCTCACTGCAACCTCCTCCTCCCGGGTTCAAGTGATCCTTTTGCC 
TCAGCCTCCCAAGTAGCTGGGACTACAGACACGGGCCACCATGCCTGGCTAATTTTTGTATTTTTAGTGGAGACGGGGGTTTCACC 
GTATTGGCCAGGCTGGTCTTGAACTTCTGACCTCGTGATCCACCTGCCTCGGCCTCCCAAAGTGCTGGGCAGATTCATGTGTTTCT 
CCTGCCTCAGCCTCCCGAGTAGCCGGGATTACAGGAATGCACCACCACACCCAGCTAATTTTGTATTTTTAATAGAGACAGGGTCT 
60 CTCCATGTTGGTCAGGCTGGTCTTGAACTCCTGACCTTGGGTGATCTGCCCACCTCAGCCTCCCAAAGTGCCGGGTTTACAGGCGT 

GAGCCACTGCACCTGCCCCCCTTTTTTTTTTAATTTACTTTTTATTTCAAAATAATTTTATACTTAGAAAAAAATGTGGCAAAAAT 
AGTATGCAGAGTTCTCCTGTGTTCTTCACCCAGCTCCTAATGTTAATGGTTTACGTAACTATAATGATCAGAATCAGCAAGTTAAT 
GTTGATATCATATAGTTAATTAATCTGTTGTCACAATGACGTCTTTTTTCTGATCTGTGATCCAGTTCAGGTTCCTAAATTGCATC 
TAATTGTTAAGTCTTCTCTAATCTGGAATATTTTCTGACTCTGACACTTTTGAAAAAGAGTGGCCAATTATTTTGTTAAGATGTCC 
65 CTCAGTTTGGATTTGTCTGATGCTTCCTTATGATTAAATTTAGGTTATGCATTTTTGGCAACTGTAGTTGTTGTGTTATATTCTTC 

TCTGCACCTGATGTTAGGAAGAATATATCAGTAGGCCTCATTTTTGGTGATCAGTTTTGAAGTGGTGTCTGCCAACTCTCTTCATT 
GTAAAGCTACTATTTTTCTCTTTGTAATTAGTAAGTATCTTGTGGGTAGACACTTTGAGATTATGCAGATATTCTATTTCTCATCA 
TACTTTTGCTCAAAAATAGTAACATCCATTGGTGATTCTTGCCTGCAACAGTTACGCTTGGCAAATGGTGACTGGAGTGCAGTGGT 
GTGATCCTGGCTCACTGCAACCTCTGCCTCCTGGGATCCAGCAATCCTCCTTCCTCAGCCTCCCAAGTAGCTGGGACCACAGGCGT 
70 GTGCCACCAAGCCCAGCTAATTTTTGTATTTTTAGTAGAGATGAGGTTTCACCAGGTTGGCCAGGCTGGTCTAGAACTTCTCAGCT 

CAAGCGATCCACCCGTCTCAGCCTCCCAAATTGTTGGGATTACAGGTGTGAGCCACCACGCCTGGCTACAAATGGTGATTTTCTTT 
TCTTTTTTGTTTTTATGAGATGGGGTCTCACTCTGTCACCTAGGCTGGAGTGCAGTGGTATGATCTCGGCTCATTGCAACCTCTGC 
CTCCCTGGCTCAAGGGATCCTCCCTCCTCGGCCTCCCCAGTAGCTGGGACTACAGGTGCCTGCTGCCACCCCTGGTTGATTTTTAT 
ATTTTTGG’rAGAGACAGTG’r'rTCACCATGTTGCTCAGTCTGGTCTCAAACTCCTGACTCAAGTGATCTGCCTCCCACCTTGGCCTC 
75 CCAAAATTCTGGGATTACAGGTGTGAGCCACCACACCTGGCCTCAAATGGTAATTTTCTATTGCCATCCTTCCTTCACTTGTTAAT 
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TGGTATTCTAC CGT AAGG AAGAGC TATTCCTTCTTCCCCATGT ATTTATTT AATCAATT ATTT ATTT ATATT AGTATAGATG CATG 

gacatttactctatgggctataatgcacagtgtcatttattttgtcgctcaagttgtcccagatatgggctttgggagaatacact 
CTGTGTGCTTTTTGACAAACCTCTGTCGTTTTTCAGAGCATGTCTTTATTTCTGGTTTTAGAAAGTGTACCACGCTCATCTAGTAC 
TTGTTTTTCCCCAGTCCTGCTATCTGCCATTTCTCCAAGGAGCCTTGGTTCTTTATGTTGGAGAATGATATTTAGAAACTAAGATT 
5 GTAGGCCTGGCGCGGGGGCTCATGCCTGCAATCCCAGCACTTTGGAATGCTGAGGCAGGTGGATCACGAGGTCAGGTGTTTGAGAC 

CAGCCTGGCAAAACCCTGTCTTTACTAAAAATAC71AAAATTAGCTGGGTGTGGTGGCGCACACCTGTAATCCCAGCTACTCAGGAG 
GCTGAGGCAGGAGAATTGCTTGAACCCAGGAGGTGGAGGrTGCAGCGAGCCGAGATGGTACCACTGCACTCCAATGTGGGCGACAG 
AGCAAGACTCCATCTCAAAAAAAAAACAAAACTAAAATTCTGGGTGCTAGATGTACATAATGCTACTGGGTATTTGAGGAAAGTTC 
TGGTGGTGCATCATGGAGATTAGAAACGAAAGCTGGCTTTCCAAAGTGACTGAGGGTACAGCCTGGGAAAACACCTGGCTCCCAGG 
10 AGGAGCGGAGTGTAGACCACATCTGGATGAGGCCACAGACCTCAATAAGGACCAGCACCCACGCTGAGTATCCATCACAAATAAAG 

CTTGCTTGTTAACCACAAATCAGTCAGGCCTCTCTCGGGTGCTTGTCAAATTAGCACTACTGTTGAAATAGCTTAAAAATAAATCC 
CAATAATATCTGAAAGAGGAAGACTCCACAGACATGGTGTGCAGTGTTAGAAAGAGACCTGGAGAGAAGCCTGAGCCACTCCCCAG 
CACTGCCCTTTCTCTTGGGGATTGTGGGCCCTGGCCAGAATCCAGTGAGACAGTGGGTGGGGGTGCCATGTCAACTGGTGCAGGTG 
GTGCACACCACTGGTCAGAGGCCCTGCCATAGGCATCATAGTTTGTGATCATCAGCAGCTTTTTATTAAAAATTGAAAAAGGAGAT 
15 GGTTAGAAGATGCCTGATTTTATATTTCCTTTTCCCTTTGTAAATGTCAGCCTCTCAACAGCTGTCTAATCATCAGTCATCTCAAC 

CAGCCTGGTGCCAATCACATACTTGGCTGAAACCCAGACTTCTTTCCCCAAAGAGCAGGCAGATGAAGATAGGTTTCTrTTTCTTT 
TTTCTTGAGACATCTTGCTCTGTCGCTCAGGCTGGAGTGCAGTGATGTGATTTCAGCTCACTGCAACCTCCACCTCCCAGGTTCAA 
GCAATTCTCGTGCCTCAGCCTCCTGAATAGCTGGGATTACAGGCACATGCCACCACGTCCTGCTAATTTTTGTATTTTTAGTAGAG 
ACAGGGTmTCCGTGTTGGCCAGGCTGGTCTCCAACTCCTGACCTCAAGTGATCTGCCCTCCTTGGAGTGCTGGGATTACAGGTG 

2 0 TGAGCCACTACGCCTGACCAGTTTTGGATTTTTCTTATTGAGAGATAATTTGGTTGTTACTCCTTTCCTTCAAACCTTGCCAAAAT 

GTACAGAAGTAACTTGAACAAAATTGAGGTTCCAAGGCATAAGTTTCATTGTCACTTGTTCTGTTGGTGAGCAGGTCTGTGCACAC 
CTACTCCCAACTGCTGAGGGAGCTGAGCAGCCAAAGAAAGAGACTGACAAATCCAGTTTCTCAGAAAGAAACATTTAATAGAGACT 
T ACAAAT AGAAGCGATGT CTCAAG CAGC CAAGAG ACAGTGGATCCCTGCATTCATCCTCCAGAAAGTATT CTTTATAT AGCAAGCT 
TTTAGAGTAAAGACATGTGCATGTCTTAGACCATCTTGCAGAAAACTCTTGCAAAACTTGTGACCAAAGGGAGGTTAGATAAGCAT 
25 CTTTACTTTTTAAATTTTTATTTATTTATTTTTTTGAGACAGTCTCACTCTGTCACCCGGGCTGGACTGCAGAGGCGTGATCTTGG 

CTCATTGCAACCTCTGCCTCCCGGGTTCCAGCGATTCTTCTGCCTCAGCCTCCTGAGTGTCTGGGACTACAGGTGTGCACCACCAC 
ACCCAGCTAATTTTTGTATTTTTAGTAGAGATGGAATTTTGCCATGTTGGCCAGGCTGGTCTTGAACTCCTAAGCTCAAGTGATCT 
ACCTGCCTTGGCCTCTAAAAGTGTTGGAATTACAGGTGTGAGGCACTGTGCCCGGCTGGCATTGTTTCTTTTATGGGATTGTCTAT 
GATGCATTCCTTGGTCGTCATGGCTGTATTAGGCTATTCTTGCCAGGCAAGGTGGCTCACGCCTGTAATCCTAGCATTTTTGGAGG 

3 0 CTGAGGCAGGCAGATTGCTTGAGCCCAGGAGTTGGAGACCAGCCTAGGTAACATGGTGAAACCCCATCTACACACACACACACACA 

CACACACACACACACACACACACACACACACACGCTGGTCATTGTGGTGAGCGCCTATAGTCTTGTCCTTGCATTGCTCTAAAGAA 

ATACCTGGCCAGGCGAGGTGGCTCACACCTGTAATCCCAGCATTTTGGGAGGCTAAGGCAGGCAGATTGCTTGAGCCCAGGAGTTG 

GAGACCAGCCTAGGCAACATGGTTAAACCCCGTCTACCCACATGCACACACACACTAGCTGGGCCTGGTGGTGCGCACCTATAGTC 

agttctagctacctgggaggctgaggtgggaggatcacctgagctcaggaggtaggggctgtagtgagccatgatcgcaccactgc 

3 5 actcctgcctggacaacagagtgagaccttgtctgaaaaaaagaaaaaaatacctgaggatagctaatttatgaagaaaagaggtt 

caattggctcatggttctgcagtctgtacaagcagagcacaggcatctgctcggcttctgggaaggcgtcaggaagcttttagtca 
tggtgattgatgaagcaggagcaggcacatcacatggcaagagcaggagcaagagagagagagtggtggggaggtgccacacgcaa 
acaaccagatctcataactcattattgggaggacagcaccaatccatgagggatccacccccatggtctaaccaccacccagcagg 
tccaacactggggactgcatttcaacatgagattcagaagatacagcatcgaaactgtatcagtggtgattttgtttcaagacggt 
40 gtcactcttgccatggaacaggctattttcctacatcacttgggaggggtgctggctttattttcagctgtgacctctaaaattct 

tgtctcattgagaatttggaatttttaacctttatttttttttaatgagaaatctgaaacatacaaaaatatacagaaaaatatgt 
ttaaccctcattctattcctatcacacagctttgatagttaccaacctgtggccaatcatgttttatttatacagccataaatata 
acactcctccacgcacatactattttaagtaaataacaacacttaatttcagctgtaaatattttattatgtatctttaaatggca 

4 5 AAGATGGAGTTTCACTCTTGTTGCCCAGGCTGGAGTGCAATGGTGCGATCTCAGCTCACGCAGCCTCCGCCTCCCGGGTTCAAGTG 

ATTGTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCATGGGCCACCACACCCGGCTAATTTTGTGTTTTTAGTAGAGACGG 
GATTTCTCCGTGTTGGTCAGGCTGGGCTCGAACTCCCGACCTCAGGTGATCCGCCTGCCCCAGCCTCCCAAAGTGCTGAGATTACA 
GGCATGAGCCACTGCGCCCAGTGGATCATTTCTTAATATTGTCAAATCTCTAGTCTGTTCAAATTTACATGATTGTTTCATGATTT 
TT T T T TTT T TTT TT G A G AC T GAG T T T TA TTC TT GC TA C CCAGG CT GGA GTG CAG TGGCGCGGTC TTGG CT CAC T G C AAC C TCCAC C 
50 tcctgggttcaagtgattctcctgcctcagcctcccaagtagatgagattacaggcatgtgccaccacacccagctaatttttgca 

TTTTTAGTAGAGATGGGGTTTTGCCATGTTGGCCAGGCTGGCCTTGAACTCCTGACCTCAGGTGATCCACCCACCTCGGCCTCCCG 
AAGTGTTGGGATTATAGGCGTAAGCCACCGCACCTGGCCTTTTGCTGTTTTTAAAATAACAGGTTGGTTCTTTAGTCTCTAAAGAT 
GACAGCTATGTGATTTGAGCGTTATTATAATTCTTTTTTTTTTTTTTTTGAGACGGAGTCTTACTCTGTCGCCCAGGCTGGAGTGC 
AGTGGCGCGATCTCGGCTCACTGCAACCTCTGCCTCCCGGGTTCAAGCGTTTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTAC 
55 ACACGCCCACCACCGCGCCCAGCTAATTTTTGTGTTTTTAGTAGAGACGGTGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTTC 

TGACCTTGTGATCCACCTGCCTCAGCCTCCCAAAGTGCTGGAATTACTGGCATGAGCCACTGCGCCTGGCCCCGAGTGTCATTATA 
ATGCCTAGAATAAACATACTGTTTAATATGTTTCAGCCTATTGCTAATATTTTTCTTATTGAGGCTCACATTGCTCCATTGTCGAA 
GCCCTTGGGAGCCTCTTCAGGTTACCTTGTAAGTCCTTTTGCCTCCACCCCAGTAGTCTTCAATAGCTTTGATAGATGTTTTAGGT 
TACTGTGTACATTTCCTGCCTAAGATCTGTAGTTGGCCATTTCTCCAAGGAGCACTGGTTCCATTTAGGAGGAAATGGTCTAGGTG 
6 0 CTGAGGATGAAGCATTAATCTCAATGTGAATAAAGCTAGAAGTGAACAGTGCTGTGTAGTCCTTGAGGCTCTGAGTGGATCTGGTT 

CCTCCTGTGGTCTCTGCTGAGAATGCAGCTTCCTGTGGGAGATGTCGATCTTGTAACTGAATGATAGAGACAATCAGATAAAAATG 
ATCCATGTTGTATTTGTTGGATGTGATCTTGTTCTCCAGTGTGTACTTTTGGTAAAAGACATGGTAATAATAGGTCTGCAGGTGAC 

actattcacctgctcttcctaagggatgctgggtcttgaggaaccggcagtagagacactgaactgcttatagactcacatctggt 

ATCATCAGGTTGGACCTGGGATACTGTCTGGCTAACTAACACTTCCTGGCCCCCATGACTGCAGAGTTCCAGGTTCTACATCAGTA 
65 CCCGGTTCTCTGAAATATGTACTCATTGGGGTCTCATGAATATGGAATTGAAATCCATTTTACTGTTGTACTCACTTAGAGGGAAC 

ATAGCCTTTGTTTCCTTACTTAACCATGTGAGCCACAGAGTAAGAAGAAAACCGTCTCTTTA7AAGCTGCTATTTAGGTAGCTGCC 
TT CATGGCAG ATAAATCTTTTCC AC AGG TTTGGAAAATAT CAAAGATG C ATCTGTTTCATAATT AC ATGGTGG CTTTCTACCTAAT 
GAATGCCTGTGTAGGCTGCTACGTTAAGCATACAAAGAGGATAGGAGAAGAAAGTTACTTCGTATTTATTTTTCAGCCTTTTCCTG 
XCTGTGTTCTCACTTCGTTATTGTGGGGTTTCTGCAGACTGAGTCCCTGTGGAAGAGAGGTTGTGTCCTGCTCATTGTGGTACAGC 
70 AGTGGCTTAAGGGAGAACTGGAGCCCTGACTTCACCCCCACCCCACTCCCTTTATTTGACCTGGGATTAAAAAAAAAAAAAAGACA 

ACTTGCATTTCAAGGTGAGTTAGCTTCTGATCTTAATATAACTTATTTTCCTTCAGGAAAAAAAATGCTAAAATCAAGACAGGGTA 
CAAGCGGGAGCACATTAACCTGGGCTGCGACATGGATTTCGACATTGCTGGGCCTTCCATCCGGGGTGCTCTGGTGCTAGGTTACG 
AGGGCTGGCTGGCCGGCTACCAGATGAATTTTGAGACTGCAAAATCCCGAGTGACCCAGAGCAACTTTGCAGTTGGCTACAAGACT 
GATGAATTCCAGCTTCACACTAATGTGTAAGTGTACATGGGGGCAGCAGGGTGGGAGGGGTGGGGTTGGAGCATGTGTGGTAAGGG 
75 GATTGCTTTTCACTGTTTTTTTTTTTTTTTTTTTAAGAAAGCCCAGTTTTTAACCACTGTAAAGTGAGTTTGTTGGCATTAGATGA 
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GCCACATGGCCTGCTGCTATCTTTTGTTTCCCACCTACCCATTTCCTGGAGTGTCTTAGATCCTTTCCACTCTGTGAACAGTATAT 
ATTGCCACAGGTACACAAAGTGGCTGATTAATTACAGCAGGGACATGGTGTCAGTCCAGAGCGTGTCCATTCCCTGCAGTTTTTGT 
TTT AGTT AACAAAACAG CTCTCTTTCTCTGTCTAATGCCTG AGG ATTAG CCTG CTGGGCTTGATG ACATGTAGACATGGT AG ACAA 
ATTTAGGAGCTGATTATCTCAGTTACAAACTATCTTCTCTGTACAGTGAAGCATGTAAAAGTAACTATTGGACAGTATGGTGAAGG 
5 GAAACAGTGATTATAGGTTAGGAGAGAGCCCCTTGAGAATTGAAGTAGATTGATGATTTAAGTTAAGGGAAACACATTTCATTCAT 

G AAT CTTGTTTTATCCATAAACCTTGTTTTATTT AGTTTCATGAGG AAT TAACCTGTG ACAGG CACAAG CTGGGTGCAGAGTT ACC 
ATG TTT ATTT CT T T C CAC TAG AGG T C ACT AAAG AAG T AAC IT CTTAAACTTAAGGCAAAT CAG TGATATTAATG TGTAAACTAATA 
TTTCCATTAATA/^ATTTTTTG AGG AATTTTT ATCATT AATTTGG AATCTGTT ACAG CTAAAAAGT CACAG G AAAACTATAGAG ATG 
GACAATCTAGTGGTTGGCAGGGGGCGGGGAGGGTATGACTACAAAGCAGTGACTGAGGGAGTTTCGGGGAGGGAACTGTTCTATAT 
1 0 TCTGACTGTCGTCATGGTTACATTAATCTGTGTACGTGTGTTAAAATTCGTAAAAATGTATACCAAGAAAATATCCATTTTGGCCG 

GGCGTCGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCACGAGGTCAGAAGTTCAAGACCAGCCTGG 
TCAAGAAGGTG AAACCCC AT CTCT ACT AAAAATACAAAAATTAG CTGGGCGTGGTG GCGGGTG CCTG TAATCC C AGCTACTTGGGA 
GGCTGAAGCAGGAGAATCGCTTGAACCTGGGAGGTGGAGTTTGCAATGAGCCGAGATCACGCCACTGCGCTCTAGCCTGAGCAACA 
GAG CAAG ACT C CGT CT CAAAAAAAAAAAAAAAAAAAAAAAAAG C AAAG AAAATAT CAAT TTT ATT AT ATG TTT AATT AAG AAG AGG 
15 TGAAACATACTAAAAAGCTATAGGAAACATACCACATGCATAGAAATGTTTTTGAACGTAGAATTCTGATTGGCATGGGAAGTGTT 

TTCCTTGGTTTGAAATTGGGCATTGGCACCAATTCTTCAGTACCAATTCTAGGAGGAACAATGGCTGTTAGCCATTTCCCCCACAT 
ATCTGAGCTTCAGCATTTTAAATAAGCAACAAGTGGGTATGGTTTATTTTTGGAACCAGCGTGAAGGCAGCTGACACAACTCATCT 
GGGTTGCCCTGGTGCTTGCAGGGGCCCAAATGCATAACAGAAATTCTTTGTGCTTCATATAGATGAATTTGAACAGTTCCACCTGT 
GTATTTATTTATTTATTATTATTATTTTTTGGTGACAGGGTCTCACTCTCTCACCCAGGCTGGAGTTCAGTGGCACGATCTCTGCA 

2 0 GCCTCCACCTCCCGGGATTAAGTGATACTCCCACCTCAGCCTTGCAAGTAGCTGGGACTACAGGTGCATGCCACCACACCTGGCTA 

atttttgtattttttgtggaggcaggatttcgccatgttgcccaggttgttcttgaacttgtgagctcaagcgatctgcccgcctt 

GGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACTGCATCTGCCTTCTGTTTATGGTTTTGAAAGCTCTGTACAGGAAGGCAG 
TATTGTGTTCCTGGTTTTAGGATATTCTGAAAAGTCTGGCCTTTTTTAAAAACATGTAAGCCCAAGAAACTTCCCCATTTGAATAT 
ATTACTAAAGTCATTCAAAAATCTTATTTTTGACAGGCTGCTGTTTTATTGTAGCATACTTGGGCTGTCTACAGAAGACAGGATTC 
25 TCTGTGAATCAGGCAGTGCCTGGGTCTCCCTGTACTTTCTAGAAGCATAATGTCTGTCTCGCTGAATTTCATGGGGAAACGAAAAT 

TTACAATGTGTGGCTCATACGTGTAATCCTAGCTACTTGGGAGGCTGAGGCGGGAGGATCACTTGAGGCCAGGAGTTTGGGACCAG 
CCTGGGGAACATAGAAATACTCTGTCTCTAAGAAATTTTTTAAAAATTAGCTGGGCATGGTGGCAACATGCCTGTGATCACTTGAG 
CCCAGGAGTTTGAGGTTACAGTGAGCTATGATTTTGCCACTGCTCTCCAGCCTGGGAAACAGAGCAAGATCCCATCTTGGGGAAAA 
AAAAAAAAGAAAATTTAGAATGTATTCTCTGATTTAGGGAGAGTGTCTTGTGAAGACTAGAGTTTTTGTTCTTAGGTCCTGAAGCC 

3 0 CTTTGCTGGATTCCAAAGTACGTGGGCTCTGACTCACAGTTAACCAATGCCATTTCCACTGGAAATGCCCACAATGATGAGGCAGA 

ACTCAGACACTGATTTTATGTTAAAGATGTTTGAGAGGGTCTAGGCAGGCTTGAAGACCATCTGATGCAAGGAGGATGGTCATTCC 
TTTTTAAAAAATTGCAGCATTAAAATTTTTCTTAATTTTTTTAATCAAAGGAGTCTGAACCCATGGTTGTAAAATCAAACAGTACA 
GATGGGCCTATGAAAAGCAGTGATTCCAGCCTGCCTCAGCCTGCTCATCCCAGCTCCGCAGTGGCAGCCACTTTAACTGTTTTTGT 
TTTCTGTGGTTCCCTCCATGGAGAAGGTTGCTTCTGACCAGGCACCAGTATGCACTGTGTGTATAAACAACAATCTGAAAGCAGTA 
35 ATGAGAGACAGTCTATGATCTGTGCCGACCCCAGCCCGACAGAGGACAAAGTGTAGACTCTGAGCTCTTCGTATGCCTTTTTAGGG 

GTGGCAGTGACTGCAGAGTTTGTATAGGCTGTTCAGCTGGGTGGGGCAGACTTTCAAATTCTGAGAGCTTAAGCAGGGCCCCAAAA 
GAGGAAGAGGAGAATTTGAATGACTGAAGAAGGGAAAGGGATATTCCCAGCAACTGGAGTCATTCAGTGTGTTTGTAAGAGAGGAG 

GG AGCTTGGCCAG CTGGGGTTTCATTCTGAATGTTTTTGAAAG AGGGAG ACATTTT ATG ATGTAG CAAAAAG CT CC CTTTCAAATC 
CTGCCAGGCTTAGATGTTGCAGCATGGGTGAGGAGTATGCACAGGTGGACGAGATGAATTGTGGATTAAGCTCTTTTGAAGTGCTG 

4 0 CTCCXCCAAGAGGCTGGGTCAGTGCCAACTGTATCTCCCCAGCAGTGGCTGCAGCAGGTTGTGCCAAGGGCTCTAACTTGCCTTCT 

GAGGCATATGTGCAGCCCCACCTTTCTTGCCATTTCTGGCTGTGTTCTCTTCTCATTTTCTTCTCTTTCCATAACATrTTTTATTT 
TTACTTTTATTTTTTGAGCCAGAGTCTCACTCTGTCACCCAGACTGGAGTGCAGTGGTGAGATCTCAGCTCACTGCAACCTCTGCC 
TCCTGGGTTCAGACGATTCTCCTGCCTCACCCCCCCAGGTTGCTGGGATTACAGGCACCTGCCACCATGCCCAGCT AATT TTT ATG 
TTTTTAGTAGAGACAGGGTTTCATCATGTTAGCCAGGCTGGTCTCAAACTCCTGACCTCAAATGATCTGCCCGCCTTGGCCTCCCA 
4 5 AAGTGCTGGGATTATAGGCATGAGCCACTGCACCCGGACTTCCATGCCATTTTTCTGGT AGAAT CGTTTATAAAAGTAATAACATC 

GCTCTGTTGCCCAAGCTATATCCTGGGCTCAAGCAGTCCTGCTGCCTCGGCCTCCCAAAATGCTAGGATTACAGGCGTGAGTCACC 

CTCGGCTTACTGCAACCTCTGCCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCTTGAGTAGCTGGGATTACAGGCGTATGGC 
50 ACCAGCCCGGTCAATTTTTGTATTTTTAGTAGAAACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCAAACCCCTGACCTCAAGTG 

ATCTGCCCATCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACTGTGCCTGGCTAGGTGCCTGTTCCATACTTATCAGA 
CTTCCTGTAATTTAGTACCTGTTTTGTGAAATTTGGTGAACTTCTGACTTCCCTTAATACCAGTATTGGTTCAGTCCATTTCTGTC 
ATCCCTGTCTTCTGGGAGACTTGGGTGGATCTGTCTGGGCTGCAGCTCACCTCCCTGGGAAGCTCAGCATCTGTCCTGTGCTTGTT 
TGCAGGAATGACGGGACAGAGTTTGGCGGCTCCATTTACCAGAAAGTGAACAAGAAGTTGGAGACCGCTGTCAATCTTGCCTGGAC 
55 AGCAGGAAACAGTAACACGCGCTTCGGAATAGCAGCCAAGTATCAGATTGACCCTGACGCCTGCTTCTCGGTGGGTATCTGTGGAA 

TCACGCATCTCACAGGCAGGCCCATCTGCTCTTTATGTTGGAATCCTTCAGGTTTGCTGGAGTGCTGTGCTTCAGCTTACTCAAAG 
TGAGAGATGCTGCTGGGCGCCGTGACTCACGCCTGTAATCCCTGCACTTTGGGAGGCCAAGGCAGGCAGATCACTTGAGGTCAGGA 
GTCTGACACCAGCCTCGCCAACACGGTGAAACCCTGTCTACTAAAAGTACAAAAATTAGCCGGGCATGGTGGCGTGTGCCTGTAAT 
CCCAGCTACTCGAGAGGCTGAGGCAGGAGAATTGCTTGAACCGGGGAGGCGGAGGTTGCAGTGAGCTGAGATCGTGTCACTGCACT 
60 CCAGCCTGGGTGACAGAGTGAGATTCTATCTCAAAAAAAAAAAAAAGACTCCGTCTCAAAAAAACAAAAACAAAGTGAGAGATGTT 

CTCACTTTGAAAAGAGTGCCAAATGAGTACAGTGATCATACTACTAGTACTTCTTATGGGTACCAGGCACTGTGCAGAGCCTTTTG 
TGTAGATTACTGTGTTTAATCCCATTTGAAATAGGTGCTTTGGTTTTTTAATCATCTCTGGGTTTTTTTTATTTTTTGTTTTTTTG 
AGACAAGGCCCAGGTTGGATGCAGTGGTGTAATTGCAGCTCACTGCAGCCTCATCCTCCTGTGCTCAAGTAATCCTGCCACCTCAG 
CCTCCCAAGTAGCTGGGACTATAGGCACACCAGCATGCCTGGCTAATTAAAAAAAAATTTTTAGTAGAGACAATGTCTCACTCTGT 
65 TGCCTGGGCTGGTCTCAAACTCCTGGGCTCAAGCTGTCCTCCCACCTCAACCTCCCAAATGTTGGGATTACAAGGCATGAGCCACC 

ATCTCAGCTCACTGCGCAACCTCCGTCCCCCAGGTTCAAGTGATTCTACTGCCTCACCCTCCCATGTAGCTGGGAACACAGGCACC 
CACCACCACACCTGGATAATTTTTGTGTTTTTAGTATAGACGGGGTTTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTC 
AGGTGATCTGCCTGCCTCGGCCTCCCAAAATGCTGGAATTACAGGCATGAGCCATGGCCCCTGGCCAATCATCTCTGTTTTTACAA 
70 ATGAGGAACTAGAAACTTAGGTGAGTAACTTGCTCAAAGGTACACAGCAGGAAAGTGCTGGGAGCTGGATTTGAACCAGACTGGCT 

TACTGTTAAG CCTCTTCCATT AATACC AGTTC CTGTTCT ATCATGCGG ACTGTTAAAAGGGG CACTCTG AAAT C TAGGGTTCT AAT 
TGATAATTCCCCCCGCCCCGCCTCACTTTTCATTCTCCTTTTCAGCTCCTGCATTGCATATTAAGAAATCAATAGTCAGTTGGCAT 
CTTGCAGAGTCTCTGGCATTGCTCACAGGCCCTCGAACTACTACACAGTTTTTGCAGTAAATCCTATTGGGCTCATTTCTGTTGTC 
ACAGGGCACTGGCGGCTGTATCTCTTTGGGGTGAAATGAGGGAATCTCATGTTGCAGAATGGTGTCTGTACTGGTTTGTGTAATTT 
75 ATGGACAGCCCTTTTTAAGTCTCCTAAACTAGAACCGAATTTGGCTCCCTTAACAGCAAGCACTTAAAAACAAGAGAAAAGGAGCC 
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TCATTATTTATATGAGCAAAAGGACACTGGCCCCTAAGAGGCCTTCCTTCTCTCTGCTTTGTTCTTATGAGGGGTGTCAGATCTCA 

gcacaccctttgaacagaaaggtatgcacctaaaattgatgtattttgtattgaatttaatgaatctcatgaacaaggtggtcatg 

AAAAATTTTGATTCTAAAGTCCAAGGTTGGTTGACTAAAAAGCTCTAATTTTGGAGATGGAAGTGCAAAGTATTA'TACTTAATGTT 

ttctctgttttgtcatttccttgattaggctaaagtgaacaactccagcctgataggtttaggatacactcagactctaaagccag 

gtatgtgttgcttgtgtgtgaaatcggttctttatcttaaaaaaattgtggtgctggtttgctgatttatgtcattgcttataaaa 

tgtttatataatacagtgggtatatataaatggatatatgtaaagtataattaaatgtttataaaggagtatggggtcattataaa 

ACATT T GG AG AAT A TG AG AT GT AG CAAG C AGGAGGAAAAAGG CTGAG G CT AA CAC AT ATT CTTT G C TAT TTT CT T C CAT C C TT TTT 

tccagtgtggacataatgcttgatacttatttctggcagattctcaaaactaacttataaatcagccccactgtaaaaagacaaag 

aaataggaaaagtggtttgcaggtttcctctgcacagttggctaggccagtccacggcgtattatagttctagtgtataaccacit 

ttgaaccctggaaatctaagactaccagctactccctgaatcaggttattccagggaatgtcagtttgttgtgtgcatctgtggat 

gtacatgcacactacacatgtgtgtacactatgaacatgaacatgtaagaccttaggttggattcaggattgaggtttcatttaaa 

gggatgattgccaaagaagcttactgcatgctaccagtgctatagactaattgtaccaggggaacagtgagaggaaaaaggaaagt 

ggggttccagaagtagatttgggtaggctctctgggcggtgggataattatagttgttttataagcccactgtagtatgcctgttg 

gtcagatagtgctaagtaacaaggattgaagggccatgtagtttggaccctgctgataatacctggaacaggttctgaatttggtg 

ttaatctttcttgtcatttctttcctccattcctcctcctttcctctccctcatttttctccctgcaggtattaaactgacactgt 

cagctcttctggatggcaagaacgtcaatgctggtggccacaagcttggtctaggactggaatttcaagcataaatgaatactgta 

caattgtttaattttaaactattttgcagcatagctaccttcagaatttagtgtatcttttaatgttgtatgtctgggatgcaagt 

ATTGCTAAATATGTTAGCCCTCCAGGTTAAAGTTGATTCAGCTTrAAGATGTTACCCTTCCAGAGGTACAGAAGAAACCTATTTCC 

AAAAAAGGTCCTTTCAGTGGTAGACTCGGGGAGAACTTGGTGGCCCCTTTGAGATGCCAGGTTTCTTTTTTATCTAGAAATGGCTG 

CAAGTGGAAGCGGATAATATGTAGGCACTTTGTAAATTCATATTGAGTAAATGAATGAAATTGTGATTTCCTGAGAATCGAACCTT 

ggttccctaaccctaattgatgagaggctcgctgcttgatggtgtgtacaaactcacctgaatgggacttttttagacagatcttc 

ATGACCTGTTCCCACCCCAGTTCATCATCATCTCTTTTACACCAAAAGGTCTGCAGGGTGTGGTAACTGTTTCTTTTGTGCCATTT 

tggggtggagaaggtggatgtgatgaagccaataattcaggacttattccttcttgtgttgtgttttttttttgcccttgcaccag 

agtatgaaatagcttccaggagctccagctataagcttggaagtgtctgtgtgattgtaatcacatggtgacaacactcagaatct 

aaattggacttctgttgtattctcaccactcaatttgttttttagcagtttaatgggtacattttagagtcttccattttgttgga 

attagatcctccccttcaaatgctgtaattaacaacacttaaaaaacttgaataaaatattgaaacctcatccttcttctgttgtc 

tttattaataaaatataaataaacagggcatttgtttagatttattttgtcttcatgctctgtgtattatatattattcgttttca 

ctcactgtacaacagattaccatatgtttagcagcttaaaacaacactcatttatttcacagttctgcaggtcaaagcgaggcagg 

tgtgcatgcctacctggactgtgcttagcttctcacaatgctggaattagggtgtcgaccaggctgtcttctcattttatctgggg 

GCTTGGCGTCCTCTTCCAGGCTTTCAGGGTTGTGGrGGAATTCAGTTATTTTCAGTTGTAGGACAGAGGTCCCTATTTCTTTGTTG 

GCTGAGCCACTCTCAGTGCTCAGAGGATGCCAGCATTCCTTGCCATGGGGTCCCCTCCATCGCCAAAGCCAGAAACAGAAAAACTC 

CCTCATGTGAAATCCCTCTCACACTTCCAGTCTCCTCCAGGTAGAGCCCCAACCCTTTTAAGGACTCACCTGATTAGGTTAGGCCC 

AATGAGGGTAATCTCCCTTCAAGTTAACTGCCAGGTAAAGTAACCTAATCACTGGTAATATCCTTTCATG'rrTGTAGGTCCCTCCA 



AGGCGGAGTTTCATTCTTGTTGCCCAGGCTGGAATGCAATGGCGCACAATGTCTGCTCACTGCAAGCTCCGCCTCCTGGGTTCAAG 

CAATTCTCCTGCCTCAGCCTCCCCGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCGAGTAGCTAGGATTACAAACATT 

TGCCACCACACCCGGCTAATTTTGTATTTTTAGTAGAGATGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTCA 

GGTGATCTGCTCACCTTGGCCTCCAAAAGTGCTGGGATTACAGGCGTGAGCCACCACATCCAGCCTATTGTGGAAACACAAATAGT 

AATAAACTCTATGCATGATCCAGCTTCAACAAATATGAACATTTTTTTCCATTCATGATTTTTCAGCAGAATTCCTTTTTTTTCTA 

TGTTTGAAAGTGACATTCAAAACAGGAACCATCTATTTTAGCATTTTATGCAACTGATCACCCAAAAACTGTGGGCCTCAGTATTT 

GTCATACTGTCTTCAGGGACTTGCAGCTATTTCTAAGTGAATGTTCATAG^TTTATCCAGAGAT’fATGGCACATAGTGGTTGCTG 

GGTACATCTAGTCAGATGTCAGGTACAGTATTAAGATATTTTACTTTTAGAGACAGTCTTACTCTGTCACCCAGACTGAAGTGCAC 

TGTCATCATCATAGCTCACTGCAGCCTTGAACTCCTGGGCTCCTGTGATCCTCCCATCTCAGCCTCCCGAGTACTTGGGATTACAG 

GCATAAGCCTGGCCCTAAAATATTTAAAAATGTATAAAGGGTTCTCTTGAGTATGAGGGAATATTTCCCTCACTAGTTACTTATTG 

TCTGCTTGTTGCATGCAGCATGTTGGAATATCATTGTGCAAAATGCTTTGAGTTCATAATATCTCACCAGTTAAGAGAATTGAGAC 

AATCTGGTATGAGGACACAAATGGACAAAGTGGACAATGAGTCAGGGAAGAGGACTGCAGTGTGTTTATTATAGATTAACTTTAAA 

gtcaacaagcagaaactaagattgagaagctcatttgttgaactgagtggttttacagaaaacttaagtaccgctcagagaaggga 

AGCTCCTGGGGGACTGGGAGGACTTTGCACCTTGGCTAAAGTGGAGAGTTTGCAATAAGGACACCATTCAGTCTAArACGGGCTTC 

TGGGGGATTTCGGGAAATGTGCAGATGAATGACTTCTTAGTTTTCTTAACACAGAGTTTGTGTGTTTCTGAGCTGTCACCAGGGTG 

AGATAAAAGCTTAGGGGAAACCAGATTCAGGAGTAGAACACAGGCCCTTTAGAGAGACAGCTCAGCTGTGTCTCTGGGGGATAACA 

GCAATCTTCGCAGGGAATCATAGAGACCAGAATGGTGAAGCTGTGGGCACAATAAATGTCTTGCTTAACGTCACATTGATTTTCCT 

GAAATTGATCAAATGGAACTTTTATGAATTGAAGCCTGTATCTGTTTATTAAGGAGACATTTACAGAACGTACACACAGAGCAAAG 

TATGGCGCCAGGGCCCTAGGTGAACTTCTTGGAAGTTTGTAAGTTTGCATTTTTATACACTGGGGATTTCAAGTAACAAAATTTAA 

AAAGAGAAGCTTATTTTAGGAAATCTGAAAGTTATTTTCAATGGCAGCCCCTCACCTCTACTTCCTAGCTACCTTCCTTTCTTTTC 



TCCCGGGTTACAGCGATTCTCCTACCTCAGCCTCCCGAGTAGCTGCGATTACAGGCACGCGCCACCACGCCTGGCTAATTTTTGTA 

TTTTTAGTAGAGTCGGGGTTTCTCCATGTTGGCCAGGCTGGTCTCCAACTCCGGACCTCAGGTGATCTGCCCTCCTCGGCCTCCCA 

AAGTGCTGGGAGCCACTGCACTAGGGCCGGTCCATAATATCTTTATCATCTTGTATAGTGTGTATTTTACACCATATTCGCCCTCA 

CAAGAAAATAAACTGCCAAGGCGGGCGGGGGGGGGGGGGTTCTTTTTGTTCACTGCTGTATCTTAAATAGGGAGAGGTGCTAAATC 

TTTGCTGAAAAAAAATAAATGACTGTCGGGAAAGATTTTTAAAAATTACTTATAATCCCATCACCGAAATAGGACTACTTAACATT 

TGTGTTTCTTTCGCCTTTGAGAGAGGAAGAGCAGTTACTTCGCTTTCGTGATCAGTCTGTTCTACAGCTGGATCTTCCTTTTTAAA 

ATGGCTAAAAACGCTATTTTTGGCTGTATAGTACCCAATCATGCAGGCGGCAGGGAGGGGCTCGCTTTGGCCCTCTTCAGCACGTC 

ACACCCTACCTTTAATCCGCAGCCAACTGTGTGGCGGTCCCCACTTTCGCCTAGCGGCAACTCCCTCCTCCCTGCAATCCTTCCTT 

CTTATTCCGGTTTCCAGAGCACGTCTCCAGGCTTCGACGTCACCACGCTGGGACGTATGTGCCGAGGGCCGCGGCGTCTGACCTCA 

TGGCGTAGAGCCTAGCAACAGCGCAGGCTCCCAGCCGAGTCCGTTATGGCCGCTGCCGTCCCGAAGAGGATGAGGGGGCCAGCACA 

AGCGAAACTGCTGCCCGGGTCGGCCATCCAAGCCCTTGTGGGGTTGGCGCGGCCGCTGGTCTTGGCGCTCCTGCTTGTGTCCGCCG 

CTCTATCCAGTGGTAAAGGGGGGCGGCAGTGTGGGCTTAGGAAGGCTAGGAGGGCTCGGGCGCAGGGCAGGAGACAGGCCGGGCCA 

GGGAAAGGGCGCTTCCAAGTGTCAGGAGCAGACGGCGGTGTCTGGTTGGGTCAGGGTCTCCGCGGGCCTGAGGACGGAGGGTATGG 

TGTCTGAAGGGGTCCAAGGTGGTAGGGTCTCCAAGGGGCCTGAGAAGCGGGGTCCCTGAGAGATGCAGGAACCCAGGGAGCAGGCA 

GCAGGGTGTGTAGATGGGCGGGGAGGGAGGAGTGGTGTTAGCGCCTAGAGATCGTTGAAGAATGGGCTGCCGCAAGGAATGGCGGT 

GGTGGGGTCTCCAAAATTTCTTGGATCGGAAAGTTAGGAGACTCTGGAAGAGAGGGTGGCGACAGGGGCTGAGGAGGTGGCCGGGG 

CTGGGGGTGTGGTGTCTGGAAAGGGTCCTGAGTTTGGGGGACTCAGGAATCTTGCAGGACCAAGGAAAGGTGGGGGTTTTCCAGAA 

TGGGAGAGGTCAGTGGTAAAGACCGAGGCGGGCAGGGGCAGTAATCCAGTGACTGGACTGAACCAATGGAATATTTCCGAGAGGGA 

AAGTGAAAGGGAAAGAGCTGTCTTAGGGTACTGGTGCATATTTGAAGACTGGGAGGTTCTGGTGTTTGATAAAGATTCAGAGTACT 

GGGGCGTTGGGCCCCTGAAGGCTTGGGAGGCAGAGAGGAGTTTGGAGACAAGGGAGATCATGATTCCTCTTCCCTGTGTTCCGAGT 
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taaccaggataaccctgcctcgttttaatgcatctgtaggatttgattgataaaatatttcatttcttgcaaatgttgcatggtga 

AATCAAGAGATTGAAGGCTTTTATTGAGAAATTAGGAAATCTGTAAACCAGTGCCTGATACTTGGTGGGAAAAATCCACTATTAAG 
AACTTGT AAGG ATTAAACGGT ATTTTGTTT AGT AG TCC CATTTTTC TTTCAGGCCAAGACACAGTCCTG CGTT TCTCCCTAAATTT 
GAATTTTCAGCTGCAAAACAGTGTGACCTGGTATAGTGTTTTCTTTCTTGCCAACAGGGCCTGTCCAGCCCTACATTCCTCTGCGA 
5 CAGTACTGTGGGTACATACTTATGTTTCCTCAGCAACATTTCAGTGTTGCTAACTGGACGCCCTCCCAGAAGTCTTTGCAGTCCCT 

GAGGAAGGACTGCTGTCCATTTCCTAAGGCCCTTTTATCATTAGTGAAATGTAATGAGGATTTCCCTGGTTGATGCAGATATTCCC 
GTT CCTAAAGT ACTT AAGTAG CTT AATTGT TTTGGCCATTTAAT CATCTAAGAAAAATAAAACACAAACATTTATATTTCCTGCTG 
GAATGCTTAAGGGATATATATCTGGCAACTGTAGTTTCAGAAACAGCTTTTTTCCCCTAAGAGATGGTTGAAAATTGGGCAAGAAG 
TGAGGCAGAATGTGGACTGTTAAGTGTCCTTTAGTCTCTGCTTTTATTTGTTAGAGCCCTATAAATATTTTTCTAACTATACTGAG 
10 ACATTTTAGAGAATCTTTATCTTTTAAATTAAGTCTTTACATACACCAGTTTAAAATGTCATAAATTCAGATTATTCTGTCCTGAA 

AAGAAGCTAAATGAAAACGAACATACATGTCTTTAATAGGCGAGCAGCTCCACTGCACTACAGTGTAGCTTGGGATATAAGTATTT 
TTTGTAAGCATACCTTATAATTTCAAAGTAGTCACTCCTGTAATAAGAAAATTAGTCTAGAATGTGTTGAGTTCCAAATTTCAAGT 
GAGTTTACAAAGGTAGAAGGTTACCACATTAGATTTATTTAAATTTGTTCCATATTAGGTTTTAAAAACTGTCAATGCTTGGTTAT 
ATGCTCGTCAGTCTGTAAGAATTTTTGTTTTATGTTTTTGTTTTGATCAAGTCTAAAAAATTAACATAAGCAGTTTGGATCACTGG 
15 GTGACTAATTCTTGGTCATGCCATTTCAAAAATGCCTGGTTCTCTACATTTGCCATTATATTGTCCCCAAATGATCACCTAAACTT 

AATGTATAATGCATTTCATTTTTAAGGCATTGTTTCTCAAACCAGTGTGTGAATGAGTTCTCGGGGTCCTCTGCATTCTTAAGTTT 
AAGAAATGCTGATATAGTTTTATTTTAGGGCAGTTTTTAAAAAGGGACCAGTAGAAGGGGAGAATTAAATTTATAAAGTTTTGTTT 
TTTGTTTTTTTTTTGAGTCTGTCGCGAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCATTGCAACCTCCGCCTCCCGGTTTCAAGT 
GATTCTTCTGCCTCAGCCTCCCGAGTATGCTGGGACTACAGGCGCGCACCACACCTGGCTAGTTTTTGTATTTTTAGTAGAGACGG 
20 GGTTTCACCGTGTTATCCAGGATGGTCTCAATCTCCTGACCTCGTGATCCGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGG 

CCTGAGCCACTGTGCCCAGCCTTTTTTGTTTGTTTGTTTGAGACAGGGTTTTGCTCTGTCGCCCAGGCTGGAGTGCAGTAGCACAA 
ACTTGGCCCATTGCAACTTCCGCCTCCTGGGCTCAAGCAGTCCTCCCACTTCAGCCCCCTGAATAGCTGGGACCACAGGTGCCTGC 
CACCGTGCTCAGCTGATTTTTGTATTTTTGTAGAGATGGGGTTTTGCCATGTTGGCCAGGCTGGTCTTGAATTCCTGTGCTTAAGC 
GATCCACTTGCCCTGGCCTCCCAAAGTGCTAGGGTTACAGGCGTGAGCCACCGTGTCCGGCCTAAGCTTTATTTTTAAAATGTTAA 
25 GCTTCAAGTAGAGAGGTAATATCAATTAGGAAAGGGAAGATTTAGAAGTCTTATTTATATGCTCATAGAAGGTCAACAGTTAAATC 

CGTAAAGTCAGAGTTGTACCTTTGTTCTGAATACTCTTCATATCTGACTTAATCAACTTCTCTGATTTGAAGGAGTTTGAGTAAGT 
TGATAGCCTTTGTATTACATGTTTCAGGTCAATTATTTGTTTTTTCTTGTGCTGTATTTGTGTATTACTTCCAAGATTTTACTGCT 
TGACTAAGACATTCTGCTCCTACTTGGTGCTAGGTATTGGAGTTAAACAATGAATAGGGTGATACTGGGGGTATCCTTAGAAGAAT 
GAGTGGCGTTTTGCTGAGAACCATGGCATGGGCTCTTGAGGGAGTGCAGTAGGTGCATAGATGCTATGTGGGATGTGGTGTGGGAT 
3 0 TTGTGGTGAGAGTTGAATCGAGAGCATATTCAATAAATATTTATTGAGTGCCTGCTATCTATTAAGTAGGTAATGGGGATAGAGCT 

GTTAGGGAGATT AGTAAGAT AATGAG AG TG AGGTAATGGGGG CCAG AT CATGTAGG ATCTTGAAGGCT ATTAT AAAAATTTT CACT 
TTTGTGAGAAATGGATGGCCCTAGAGGGTCTTAAGTAGAGGAGTAACATTTGATTTAAGTTTTGACAGAATGACTCTGGCTGCTGT 
GTTGAGTATAGACAGTAGAAGTTAGGGTGGAAGCAGGCAGATTAATTAGGAGGCTATTGTAATAATCCATGTGAGATAATGGTTAC 
TTGGATGAGGCAGGAGCAGTGGAGGGTGAAAAGCCCTCAAATGCTGCATATGTCAGAATAACAGATTGGATGTGGGATGTTAAAAA 
35 AAATGACAACTCCAAGGTTTTTAGTTTTAGTAACTACAAAGATGTAGTTGCCATTAATTGAGATGGAGACTAAGTAGAACAAGTTT 

TTTTGTTTTTTGAGTGGGGCATAGGAATTTATT-TAAACTTATTTTGAGATAATTATAGATTCACTTGGCAGTTGTAAGAAATAATA 

tagagatcctgcatatcccctacccagttttcctaatagtaacgtctttcaaaacaatagtgcaatatcacgaccaggatattaac 
attggtacagtcaaaatacggggcattaccatcaccacaaggatatctcatattgcccttataaagccaccccacttccctcctac 
ctcacccctcctgaactcctggtaaccacaaattatccatttgtataagttggtaattttgagaatcttacataaatggaataata 
40 cagtatgtaacttttgggattgactttttttcacttagcataattctctgaagattcacctaggttgttacatgtgtcaatagttt 

gttcctttttaaattttaacttttattttttcgagagtaagtcttgcactccaggctggagtgcaatggcacgatctcggctcact 
gcaacctccgcctcccaggttcaagcagttctcctgtctcagcctccagagtagctgggattgtaggtgcacaccaccacacccag 
ctaatttttgtatttttggtagagatggggtttcaccattttggccaggctggtctcgaactcctgaccttgtgatccacctgcct 
tggcctcccaaagtgcccagattacaggtgtgagccaccagtcctggttgtttgttcctttaaattgctgagtaatattctatggt 
45 ataggtagactacactttatttatctgttgaaggatgcctgattgtttccagtttttggctattatgaataaagctgctatgaatg 

TGTTTGTG CAGCACT CCAGCCTAAGTGAC AAAG CG AG ACCCTGTCTCAAAAAGAAAAAAAT AAAATG AG CTTTCTATGG ACATCAT 
GTAGTTGAGTCTGCCAGTCTCTGTTTTTTAATTGATGTATTTAGGTCATTTACATTTACTGCACTATGGATATGTTAGAGCTGAAG 
TCTGCCATTTTTATTTTTTGTCTTTAGCCTGGGATATATGAGGTAAAAAGAAAAACCTAAGGAAGTCACCACCATGTTGTTTCACA 

tatcctgaggtctctaactgttctacccagttctttccacctttcagagtgttcttgtgttattttatacataatgttcagagctt 
50 ttagttgtttttagtgggagaaacagggaagagtgtgtttgtcttcctgaaagccagccagaattcattttgaacatattaatgtg 

aatgtcagacatctaagaggagatgtcaagtaggtggttggatttatgagtctagaattctggtcgttcttggaagttcttttaat 
ttttctcagaaaagttaggaagtgatgtcatcagttgaaaatgaggataacagagaagacatttgaagtttgtggttagaggaaaa 
tgtgattggtgtcctaagagagtagaagggtaaatggactaggaaaatatgattgccaacaattttaattgccaacagctttaaac 
atacacctgaatctttggcattgaatttaaaatgaaatgaaaacagtggcatggttgtatattttttctagccatgttcagctgct 
55 gggtgcagatgtgagtagtcagagagcttgatttattaataactagggatgagtgtagtctcaccaagtgaatgggtcaaagtgga 

caagggggaagggaattgaagatggatgtaagagagtgattataagcaattataatagctgacacagaattgaatctgaataaaga 
gagaagagagtgtattgggcaagttttgatggtgaccgtaagggaatgaaaaggattagagggttgtaggtgtttatggattgaga 
ataccagggaatgaactggaaggataggaggtcttgccagcaagtagaatgcatgaaattgagattatggaagaattgtgataata 
aataatgactctgggagtgagtggctgaggtaaagaggagggctagctcatgagaagagaggaggtcaaagattttgaaatcaagg 
60 caggagtacttgtcttagatggagtgaactctagagccaggagctaaagatcattaagaattagggggcatgactttggagttgga 

tgaaagtaagttagtgcattatagcttaagataagagaatcaaagctagaggcatttagggagaagaacgggagaatggtctgaaa 
agggcaatgaggaggagaactgtgcctccttgagattcagtggttcaaggatgtgggagaaaaaacagctattacttaaacaggct 
gaaaggaaaatgtgtccttaagggagagtcaggtttcagtaataacaagaaagcaaagggtgaaagaagggatttgctgatgactg 
tgaattctatactgcgtggtggaaatttctttataattattcccaccctatcagcttgtgtcctttaaaggtacttacccatggaa 
65 aaattgttcttttaaaagttaagtttagttagttggctcccacttatttcaattttaaattttattttaaaacatgttttttgtac 

tttggcaggaaaattaaatgtatcagaaaataataatttttaaattcttgaattataactaagttgaagtgataaatgcaaaaatt 
attttcagaaattcctgttagtagttttctgagtaatgtactgagttgtaggtcctgtttatttctcttttcttccagtaaaaaat 
ttcaagg 

70 HUMAN SEQUENCE - mRNA 

gccgctcgctcggctccgctccctggctcggctccctgcctccgcgtcgcagcccccgccgtagccgcctccgagcccgccgccac 
atcctctgagaagatggctgtgccacccacgtatgccgatcttggcaaatctgccagggatgtcttcaccaagggctatggatttg 
gcttaataaagcttgatttgaaaacaaaatctgagaatggattggaatttacaagctcaggctcagccaacactgagaccaccaaa 
gtgacgggcagtctggaaaccaagtacagatggactgagtacggcctgacgtttacagagaaatggaataccgacaatacactagg 
75 caccgagattactgtggaagatcagcttgcacgtggactgaagctgaccttcgattcatccttctcacctaacactgggaaaaaaa 
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ATGCTAAAATCAAGACAGGGTACAAGCGGGAGCACATTAACCTGGGCTGCGACATGGATTTCGACATTGCTGGGCCTTCCATCCGG 

ggtgctctggtgctaggttacgagggctggctggccggctaccagatgaattttgagactgcaaaatcccgagtgacccagagcaa 
ctttgcagttggctacaagactgatgaattccagcttcacactaatgtgaatgacgggacagagtttggcggctccatttaccaga 
aagtgaacaagaagttggagaccgctgtcaatcttgcctggacagcaggaaacagtaacacgcgcttcggaatagcagccaagtat 
5 cagattgaccctgacgcctgcttctcggctaaagtgaacaactccagcctgataggtttaggatacactcagactctaaagccagg 

tattaaactgacactgtcagctcttctggatggcaagaacgtcaatgctggtggccacaagcttggtctaggactggaatttcaag 
cataaatgaatactgtacaattgtttaattttaaactattttgcagcatagctaccttcagaatttagtgtatcttttaatgttgt 
atgtctgggatgcaagtattgctaaatatgttagccctccaggttaaagttgattcagctttaagatgttacccttccagaggtac 
agaagaaacctatttccaaaaaaggtcctttcagtggtagactcggggagaacttggtggcccctttgagatgccaggtttctttt 
10 ttatctagaaatggctgcaagtggaagcggataatatgtaggcactttgtaaattcatattgagtaaatgaatgaaattgtgattt 

cctgagaatcgaaccttggttccctaaccctaattgatgagaggctcgctgcttgatggtgtgtacaaactcacctgaatgggact 

TTTTTAGACAGATCTTCATGACCTGTTCCCACCCCAGTTCATCATCATCTCTTTTACACCAAAAGGTCTGCAGGGTGTGGTAACrG 
TTTCTTTTGTGCCATTTTGGGGTGGAGAAGGTGGATGTGATGAAGCCAATAATTCAGGACTTATTCCTTCTTGTGTTGTGTTTTTT 
TTTGGCCCTTGCACCAGAGTATGAAATAGCTTCCAGGAGCTCCAGCTATAAGCTTGGAAGTGTCTGTGTGATTGTAATCACATGGT 
15 GACAACACTCAGAATCTAAATTGGACTTCTGTTGTATTCTCACCACTCAATTTGTTTTTTAGCAGTTTAATGGGTACATTTTAGAG 

TCTTCCATTTTGTTGGAATTAGATCCTCCCCTTCAAATGCTGTAATTAACAACACTTAAAAAACTTGAATAAAATATTGAAACCTC 

HUMAN SEQUENCE - CODING 

ATGGCTGTGCCACCCACGTATGCCGATCTTGGCAAATCTGCCAGGGATGTCTTCACCAAGGGCTATGGATTTGGCTTAATAAAGCT 
20 TGATTTGAAAACAAAATCTGAGAATGGATTGGAATTTACAAGCTCAGGCTCAGCCAACACTGAGACCACCAAAGTGACGGGCAGTC 

TGGAAACCAAGTACAGATGGACTGAGTACGGCCTGACGTTTACAGAGAAATGGAATACCGACAATACACTAGGCACCGAGATTACT 

gtggaagatcagcttgcacgtggactgaagctgaccttcgattcatccttctcacctaacactgggaaaaaaaatgctaaaatcaa 

GACAGGGTACAAGCGGGAGCACATTAACCTGGGCTGCGACATGGATTTCGACATTGCTGGGCCTTCCATCCGGGGTGCTCTGGTGC 
TAGGTTACGAGGGCTGGCTGGCCGGCTACCAGATGAATTTTGAGACTGCAAAATCCCGAGTGACCCAGAGCAACTTTGCAGTTGGC 
25 TACAAGACTGATGAATTCCAGCTTCACACTAATGTGAATGACGGGACAGAGTTTGGCGGCTCCATTTACCAGAAAGTGAACAAGAA 

GTTGGAGACCGCTGTCAATCTTGCCTGGACAGCAGGAAACAGTAACACGCGCTTCGGAATAGCAGCCAAGTATCAGATTGACCCTG 
ACGCCTGCTTCTCGGCTAAAGTGAACAACTCCAGCCTGATAGGTTTAGGATACACTCAGACTCTAAAGCCAGGTATTAAACTGACA 
CTGTCAGCTCTTCTGGATGGCAAGAACGTCAATGCTGGTGGCCACAAGCTTGGTCTAGGACTGGAATTTCAAGCATAA 
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Table 50 

MOUSE NOMENCLATURE 
ICSGNM Nfatcl 

Celera mCG18180 

5 

HUMAN NOMENCLATURE 
HGNC NFATC1 

Celera hCG15098 

10 MOUSE SEQUENCE - GENOMIC 

CAAACTCCAAGGAAGGTAAATTCTAAATCGAGTCTGCCAACGGAGAGAAGAAAGTGTGCAGAAGAGCCAAGTGGGACTTCCAGAGC 
TGAAAGGCACACTAATCCAGTAAGTGCTGGAAATGACGTCCCAGTGGGGGCTTAGCCATGGCGCTGAGCTGGCACAGGCAAGAGCC 
GGGGATGTGCTATTCCAACTGAGACTGCAGGCTGTGGACTGAAAGAATGAGAAGAGATGTCGGGAGAGGAAGTAAGGGAGCGGAGA 
GCAAGAGCATATGCACAGAGGGAGGGAGGGAGGGAGGGAGGCAGAGGGGTGCTGAAACCATTACAGATGTGTAACCCAATCTGCAC 
15 CACCAGGAAAATCCCAGCAAACTCCAAGGAAGGTAAACTTCAAGAGACCAGCAACAAACTGACCTCACAAGGAGATATATCAAAAG 

CAGAAGGTGGGGGTATTAACCCTTGCAAGGGAACCCCAGTAACGTTAACATCTGACCCTAGAAGCAGCAACTGAGGCTTGAAGACA 
GTATGTCCAAAGGGCACTAAGAAAAAACTTGCAACAGACCCCTGTGCTCAACAAAGCTTCTTTCTAACTCTTAGACGAATTAAAAG 
CTTTGGCACAGAAACAAAAGCCAAGAATACGCTGCTAGCACAAAGAACCTTCTTGCGAGGAATACAAGGCAAAGGCGGGAATGCTG 
GGACAGTAACCTGCACCTACAGGAAGCAGCACGTCAGGAGGCAGGCACGTGATTTTACAAGGCAACATGCATGCATGTTTTCTTCT 
2 0 CATGACTCACTTAAAAAACAATCATATAAAACAATGTGTGTATACTGTAGTGCTTTGCCGATAGCTTACAGAAACGCAACCCAGGT 

GTAAGATGTTTGCCAATAACAACAAATAGTGTCTTAAGGGACTGCAGAAGGCAAAGGAACAATTCCCACAATGCACCATGAGGTTT 
GTCTGTATCGCTTTCTGTAATGCTGTAGAACATCACACCACTGGGCAATGGGAGAACCATATAGAAATAATGCTTCTGTGAGTCAC 
TGAAATGGTCGCAGGGTAAACTAAAACCCAGCATGAAGTCACGTGTAGCTGGCAAACACAGAGCAGACTCTAAGGGATGCTGCAAA 
CCAGGGAAGTACCTTCTCACCAAACACATCCTGTAATGCAAAGAAAGCAATAAAGAGACTGAGTGAAAGGAACACGGAGAATGTAG 

2 5 AGAGAACACGCCAAGTTCAACTTCATTACCTGAAACTGAAATGTGAACAGATTAACATTCCAGTCACGGGGCAGCAGTAGTCAAGC 

CGAAGAGTCAAACATTGTACAACTTCATGCTGTCTTCTGGAGATAAGCTGTAGGTGGAGAGGTACACACTCACTACCAGGACGGGA 
ATCATCCATCATGCACAAAGAAACTCCAGGAAAGCCAGAGTGGCTGTGCTGCTGTTGGATGAAAGAAACCAAAAGTAAAAAATAAA 
AGTCAAAGACTGCTGAATTGGATGCTCAGCTCCCTCCAAGCCTCGTGTATTGAAGACATGGTCCCTAGAGAGGGGTTGGAGCCATG 
GAGAGAGGGGGAAAACCTTTGGGCAGTGAGACTACCTGGTAGGAACCCCCATTTCTGGAGACAAGCCCTTCATGAGGTTGATCCCC 
30 ACCCCAAACCTCCCTTCCTTTTGCTTCTCTGCTGAGATGAGGTTGTTGTGGGCTGTCCCATGGTCCCACTGTGATAGGCTGTACTG 

CCATAGGTCCTAAAGCAATGGGGGCCACTCAATAATGGACTGAACAGGCCAAAAAAATGTAAATTAAAAAAACCTTATTTCTTCAT 
ATGTTAATCATCTTTGTGTTTTGTTACAGTAGCCGAAAGCTAACTGATACAGATTAAGAGGGCTGCTTCAAGGTAACTAAAGAACC 
AGTGTCTGAGAGACAGAGAGAGAGTTCTAAGTGTAGGTGTGCCTAACAACACAGTTCCCAAAGAGACATAGCAGAGCCAGCAGGTA 
CTTGGTGAAAGCCTTCAGAGTCAGGGCAGGTTGACTCTGTCAGGGGGTGAGCGTGACTCAGAGTGGCTTCAGTGACGAAGTCCCTT 

3 5 GTGGCCACTTCAGGCAAAAGATGAGGAAATTGAAGAACACTAGGTATCAAGGGAAGCAATTTGGTCTTTATTCTGATTTCCAGGAC 

ATATGCCCTGGGAGAAAGTTATTAATAACTGACTGATTAATTGATTGATTGTGGTATTCGTTTTATTTTGTTGTTTTAGGGCTGTG 

TCAATTTCTCATCATGAGACAAAATACCAGAGACAGCCACCTTAAAAGGATGAAAGCTTATGTTAAGTTATTGCTTCCACAGGCTC 

TTAGCTCCACTGCCTTTGGACCTATGGCAGAGCAGAACGTTCTGGCAGCAGAGCACACTGTGGGCAAAGCTGGTGACCTTAGGCAA 

CAGAGATGGAGTGTCTGGTCTCAGTATGCACTCCGAGAGCAGTGCCCATCCCATGAGGTCCTGACTCTTCACACCCCAGCACAGGA 

AAACCTTTAGGAAATGGATGTTGCTCTGGTTAAATCAAATCATAGAAGGCATCTTCACTTGTCCAGGGACGAGGGAGAGATTAAAC 
AGGAACCCCAATTCTGTGGTCCTCCAAGATACCCCAAGGTCTGAGAGGGAGTGGCTGATGTTGCTGTAACTAACTCAACGGCAACT 
GTCAGGCTTCACTTGACTGTTTTTTTGTTTGTTTGTTGTTGTTGTTGTTTGTCTGTTTTGTTTTGTTTTTGCTTTTGTTTGTTTGT 
TTTT AAG CACTTT AAAAGT AAC CTG ACTGGG CACC AATC AATCAGTAGGCAG CAC ATC AAG C CAGGGCTTT AGC ACCAATGGCT AA 
45 CCAATCAACTCAAACCAGCCAGGTGTGGTGCATGCCTGTCACCCTAGAACTGGGAATATTATAAGAGGACCTGGAGTTCAAGGCCA 

GCCTGGGCTACCTGAGACCCTTTTTAAAAAATGATGCTCCTGAATTCTGGCCTGTTAATTCCACTCTCCCAAACCGGCTCTGGAGG 
AAGGCCCAGTTTCCCAGCCTTCCCAGTGCCTCACAGTCCTGGGCCTCCTCCCTGTGTTGTGGAGTGAAGTAGATAGATCCAGTCAG 
AAGCCCCAGGTGAGGTAACAGGAGGGAGTTGCAAAGTAACCATTGCTGTGGCCCACACTGCAGATGCAGTGAGGAGATGTGTATTT 
AGCTACTGATGTTTTACATGGTTTACGTAAGCAAGCAAGATGTACATGGGTCTGGGGCTTGACTGTACAAAGAAGCCCTCCCTAGC 
50 CTGGTGCACCGTACCTGCCCACAGTGCAGTGTGTACACAGCCAAAGGAGGCTCCAGGTTGCAGGACTGAGAGTCGTGCCCCTAGCA 

ACACAGAACCCTGCTTrTGCACTAAAAGCCCATCAGATCTTGTTGGGGTTTTCTGTGCCCTTGTGTTTTCACACCAGGTTAGAATC 
AACAATTGCCTGGCTCTTGGAAACTTTGAGCGCTGGGTGGATAACCAAATGTGCCCCAGAAGGAAGGATTTAGCACCCAAAGACAC 
CTATTGGATTAAGCTTCTGGGGrGCATTTGCCCCAATAATCCACAGAAGCAACAGTAATCTAAAAATAGTCTTGTTTTCTGTCCTA 
AGCTCCTTTTAACTTTGTTAGTCATCGCCAAACCTTAAAATAAAACCCGTGTAACGTCTCTCCTGGTAGCAGCTATAAACAAACCT 
55 CCTCTAGAGGAGGCCGAAGGAAGAGGAAAGAGGCGGTAGGGACACGCAGGGAGCGCGGCCGCGGGACCAGGCTTGAGCCCGAGGTG 

GCCGCAGGGCCTGGCGGACAGCTCAGAGCTGGCCGAGCTCCTGCGCCGCTGCCTCCGGAACTCCCTGCGCCTGGCGTGCGGCCACC 
GTGGTCCCGGCAACGGCATTAAACAGAGGGAAACAGGCCCGGGATTCCGTCACCCGCGGGGGATAAGGAGGGCATTGAGACAGACA 
GGAAAGGGCTTTTCTGGATGGGGTGAAAAGTTATTTATTGGAGAGGGAGGGGGGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNT'JNNNN^JNNNNNNNNNNNNNNNNNNNNNNNl'TNNNNNNNNN^^ nnnnnnnnnnnjwn 

gO nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNHNNTR^NNNNNNI^T^NNNNNNNNNNNNNNNNNNNIRJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTCGCCGCTGATTCCT 
CCGCCCAGCCCCGCCCCGCCCCGCCTGGTCCCTGACAGGGGAAGGGCGGGGACGGAAACTCTTCAGGCAAAATCTTGGCGTGCTGG 
TCTGGCGACACTAGGACTCACTGAAGAATGAATTTGGGGGAGGGGGGTTGGAGGATGGTTCTTGGGTAATGGGGTCTTGGCACCCC 
CT AG CGGCAACCTCTTTC AAG G AGAG CAGGG AGG CTTCCGCG CAT CCCTGCAGG TTTTG AAGGTACCACTTTGG CAG CCTTGCC CG 
65 ACATCCCAGCATCTTCACTGAGCATTCAGCTACTTAATAGATCATGCTCCACACACCGGTGTAGGCACCTCCAGCCTAGCTATACT 

CTAGACCACCTGCGTGAGTGGCTCCATCCTCTCAAAGCCAGAGGTAGAGAGGTGCGCGCCATGCCTAGCTCTCCATGTGAGTAGCA 
GGCCAGTAGGTAGTGCGCCTGAGACATGTTGGGCACTGCCTGTGGCTATGCAGCATCCACCACTGCGCTTCTCTGCCGTGGTAGAA 
AACAGGATGGCTTTTAGTTCTGTGGCGTTGAGGCAACTAGAAAGAGCCGCTAGATGCTGCTGGAAGAGTGGATGGGTTTTAGCCAA 
GTTTTCATATTGTTTAACATCGAGCCCAGTTGGCCAGCTCCATTGCTGGTTGGATCAGATTCTCTAAGTCTTGGGGTGTGAAGTAC 
70 TTTGGAGCACCTACTGGCTCACTACACGCCCCGCGCGCCCCACAGTCTCGCCGCCCCACAGCAGACACGCTTTTTTTTTTTGCTTT 

TGAGTTTATTTTAAAGCATATGAGGTGTAGGCCAATAGATTTATGATTTCTATACACCAGACGTTCTAACTGCCCAACCCTCCAAT 
CCGTTCCGTCCAAAGCCAACAAGAAAATATGGTCGGGTTTTGGCAGCAGAGTTGCACCCCTAGGAGATGCGGGGAGATTTGAAAGA 
GAAAAAGTGTGAAGCGAGGCGGGACAGAATCCTCAGAAGTTCCCCCAGCACCAGCCTCCTCCTATGCTAGAAACCTCACGTACGCG 
CCTACAAAGCACCCT ATGGTC CCTGCACTGGT CGTCCG CACCCGGGGCAAAG ACCCAG AGG AGGAGCTG CG CAGGTGGGCG CGNNN 
NNNNNNNNNNNNNNNNNCTGGCCCTTCGTGCCCGCTCCCCGCGCCCCGCACCCATCTCGAGTCCTCCTCCCTGGCTAAGCTGCCAG 
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GGCCGGTCTGCGCGTCCAGGGAGGGGCGCGGGCGTCCGGCCGGACAGCGTGGCACACACTGTGAAGGGTGTCCCCCTGGTGTTTCC 
CCGGCGCAGCCCAGATTTCTAGCGCGCTTTCTTGCCAATAGGTGTCTCCTCTTCTCTAGCGCTGAGTACTCAAACTTGGTGGGGTC 
TTGGAGATACCACATGGGGAAACTTGATTCACGGGGGCGTTGAGATGTGAGGATGGGGCGCAGTGGGGGCGGGAGCGCTAGAAGCG 
AAAACAAACAACCAAACAAAAACACCCTGGGATGAAGTGAGGCATCTTTGGAGAGCCGAGTTGGTCCTGCCTTTACCTCAGGAAGG 
5 CAAGCAAGTCCATGACCAGAAGTATAAGAGTCCTGCATCCTCCCAAGTGAGTCTAGCCTTAGCTGCTTCTCACTAAAAGTAAGAGC 

TTGGCAAAGTGGCCCCAAGTGGTCCAGACTTCTAAATGCCTCTCAAACTCGTGGCCAAATGTTGTATCCAGACAAGAGTTCTGCCT 
TAGAAAATGCCTTGAGAAAGATCGAAGACGGACTGCCAGGTTTGAGGTTGCTTCTTCCAAAAGAATATGCGCTGCAATCTGCCCTA 
ACCTGTCAGGGTCACAACAATGACATGACCCAGACCTTCTGTCAGAGCCCTGCAGGTCCCCTCAAAAGAGTTAGCAAAATAACTTC 
TAAAACGTTTAGGCTCCTGCAGGTGTCTTTGAAACACCCTTTAAAGAGTGACTAGCTTTTCAGCAGGGATAACTTGACCTATGTCG 
10 AATGGACCCCAGGAGCCATAGGGCTCGTAATTCCTTTTTGGCACCAAAGAAGTTACTTAAAATTACTGAAGGCCAGCTGGACCCCT 

GCTGGGCTGGGGCACTCCTATTTACAAGGGCGGCCATCCTGTAGACAAGCACTTGGAAGGAAACCTTAGCTTCCTGTGAGAGTCTG 
ATGAGTGGGTCAGCAGGCAGAGGCAGCCGTTCCCAGAGTCAGCCCTGGACACCTGGCTCATCTTTAGACrTGAGCCATCGGCTCAG 
CACAAATGGATCCAGCTTTTCAGAGCCCAGGTGTCCTGGGTAGAGAGTCTTGTGTGAACTTTGAAGCGGAGCAGCAGAGATTGTTC 
CTTTCATGTCGCTGACCTCAATTCTAAAAGGTCTAAATGTTGCTAAGTGGACTCCCGAATGAGCTCTTGCAGCAAGGAAAGCTACA 
15 GTGTTTTTGTTGTGGTCTGGGTCGTGAATTTCTTGACATTTATTTCCACACACATCTGTCAGTCACTTTTCTTCTCCATCTTCTTC 

TACTTGGAGGCCTTAAAGCTTACGTTCTTTACTTGTAGCGTTACTGTTCCATTACTCAAGAAACCTTCTAAGCTGAGGTTGATGGC 
TCACCCTCGTAATCCTAGGCGTAATCTCAGCACCTGAGAAACTAAGGCAGGAGGATTGCCATGAGTTTGAATCCAGCCTGGGCAAC 
AAAGCAAGAACCAGGCCTGCCTTGGGCTACAATGTAAGACCCCAAGTCCCAAAACAAAACTTTTTTGTCTTTCCTTTTTTTCTTTC 
TTCCTTCCTTCCTTTCTTTTCTTTCTTCCTTCCTTCCTTTCTTTTCTTTCTTTCTTTTCTTTTCTTTCTTCCTTCCCTCCTTCCTT 
20 CCTTTCTTTCTTCTTTTCTTrTCCTTTTCTTCTCTTTTCTTTCTTTCTTTTCTTTTCTTTTCTTTTCTTGTTTTTTTGTTTTTTTG 

TTTGTTTGTTTTTTTGT ACAAAAGGG AAAACT ATTGGGCAGAGGGTG TAATC ATTT CTGGTG TAACTTAC CTAG AAAAGG AAGTT T 
GACAGTGTCCCCAATGAAGCAGTGAGCTGGAGGCAATAATGACCGAATGATACTGGTCATATTTTACAGAGTGTGTGTGGATGTAA 
CTGAGCTAACTAGAAACTGTGACCCAGTCTTGAGACAGCCAGACCCAGGCAGGGGAAAAGAACTGTATGCCGCAGGTCAGTATCTG 
CCATTGCTGTGGGCCGTGGGAAAGCACCTTGAGGAGGCCTTGATCGGGACACCAGCCTTCTCTGAGGCCTTCTTCCAGCTTGATGG 
25 GCATTTGGATGGAAGCTCATGCGGCCTGGCCATTTTTGAAGGCCTTGTGCTGCTCAGCTCTGAAGAACTCAGAGAAACACAGGCCT 

GTAGGTAGTCACAGCGTCAGAGTTGCCTCACACAATGCGCCACAGGCTCTCCGGAGCTGAACAAAGCTTTCCCTGTTCTCCAGCTG 
TATAG CTTCATGGCACTG TTTCTT AATCCAG ATTAG AAAATG CTGCAGC CATGCAC CCTGCTTCATCACACC CAGC ACCCACCGGG 
GCTGGCCCATT AACATCT TGCACAGTT AGG AGG AAATGGTC CAAGCT AAAC ACTTCTATCAAAACTGG AGTGTCTGCTG AACTGG C 
AGACC AAG CTT CATACT ATAT AGAGG ACTGGCAAG GG GGCTGGCAGAGG CACAGGGT AGCATTTCATAAGTAGTTGTGTTG ACTG A 
30 CTCCTGTGTTAGAGAGTAGACAAGGAGGGAGGCAGGCCAGCCTCTGAGAGAAAGGCCTTGTGACTTCTTTCCTATTGTCCCAACAT 

CTGGGGGCATGTGGCCAGGGGAAGCCAGGTGCTTTGTAACTTTAGCATAAAGCTTTCTTCAAAAAGTAGACAAGAAGGGCTGTTGT 
GTGTGGAACTGTGGGAAAGGTGGATAAAGAGAGATCGAGGTCTCACGGCAGAAAACAGAACTTCCATTTCCCCGAAGGTCAGCAAA 
AAAGAAAAGTAAAACAAAACAACGCTCCAACTCGCATCTCAAAGTGAGAACTATTATTAGAAACGAAATCAGGCCAGACTGAACTA 
TAGTTTATCACTGGAGAAAAGCAGCCATTGAAACAGGGTCCTGGGAGAAGTGGTAGCCCACGTGATGCTCAAGTTAGCCTCCGGAA 
35 AAAGCCATCCCCCAGAGTCCAGAGCTGCAGGGCAGGAGGACACTGGGGACACTTGCATCTGGTGGCAGATACTGACACTAATCTCC 

CTCCTCCTTTCCTTCCTGCCTCCTTCCAGGGTTGGGTTCTGATACTGGTCTCCCCTGCCCTGGCCACCATTTTCCTGATATTCCAG 
ATGTTGGTTTATGTGGTGCCAAGACACCAGGAAAGTTAGAACAAAAAGCTGGGAGAAACAGGAAAAGATGGTTGGGGCTCTGCAGG 
CCCAGCCTTTTCCTTCTGATTGCTGTGTGCATGGTACCCTGTCTGAATGGGTCACACCCAGCACCTACTCAGCCTTTGGGAGCTTT 
GAAATGACCCCCTACTGAAGCAGGAGTGTGTGGTGGTTTTTTTTCGGAGCTGAAAGATTAATGAGGTCGTTAGTGCACGAAAACAA 
40 GATTTGCTTTGAGGTAGGTGCCCACAGAGAGAGGTTGGCCACCATGGGCAGACTTGAATGCTTCGGAAGCAACTGrGCTCTGGGGT 

TTGACCTGCATAGAGGAGAAGGCGACCCTCAGGAAACTCCACCCTCATTCTCCTGACCCTTTCAGGTAATTTTAGrAAAAGCAGGG 
CTAGAAAATGACCCCACCCCCCAGCGTTGATTGCTTCAAGTTGCAGCGCTCTGAGGTGGGCTCTGAGATGCTTCCCTGAAAGTGGG 

tttcctcgggcagcaacctggaggaagcctaagagaagccatgttgggaatatacatatatagatatatcagggttagtatatatt 

TCCCTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCGAACTTTTGAACTAATTCAGTAGTT 

45 ttggtctttttcctggtgcagggaaacagcaagacccagggcacctccttcggctgtggactgcacaccacgctgaacaggaacca 

ggggaccggctgcggggccgggcggcgggtccaggacgcagctccagccccggtcagccctgtactgggtccgggagcgacggctc 
ggcccggcataggctgctgcgctcccctggaggcggtcagctgcgcagaggttggggcgcggacgccagggctgctggcagggggc 

T AGGTTC CTG CGGAGCGGGGGGTATC CTAAGGG AGAG CG AAGCCCCACAGGAGGCGGAGG CC CG AGGGAG CTGTGCGGGGTCGTG C 
GGGGGAGCGGGCATGCGACAGAGGGCCGGGGGTGGACCTCGGACCGCGCGGTCCTGCGGGCACGAGTGGAGCCTGGGCTACGCTTG 
50 GGCTCGCGCGCGGAGTTTATTTAAAACTAGGAAGCCGGCGGCCGCGAGCCGCTTGTTTATGTAAACCCGGAAACACCCGGGGGGAC 

AGGGGCGGGACCGGGGCGGGAGGCCGGGGAGGGGACAGGGGAGGGGACAGAAGGCGGGGGCCGCGTCACGCCGGGGACGCGCGCGA 
GCGCCGGGCGCACCAGTGCCGCGCGACCCCGACATGACGGGGCTGGAGCAGGACCCGGAGTTCGACTTCGATTTCCTCTTCGAGTT 
CGATCAGAGCGGCGGGGGCGCCGCGGNNNNNNNNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNtWNNNNNNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNT^^ 

55 NNNNNNNNnWNWNNNNNNNNNNNin^Ntn^NNNtWNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
nnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnw^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

tmNNNNNNlxfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAGCTCCCTCAGCAGGAAGGCTCCACCACTTGGGTTTCCAGTCC 
60 ACACCTCAGCTACCAGAACCTGAGAGCTTTCGCTATCTTGCTGTCTTTCATTTTCTCTTCTCTGTCAAAAGTAAAGCTTCCAGTTA 

GGTTAACAATCAATGTGCTGTTTCCCCAAACTTGAATCTCCTAAACGGTTGGCAGCCCATTCCTTGCACCAGTTTCCCTCCTGGGC 
AGTCTGGCTCTTGTCTCCACCTGACTTTCTGTTCCAAGTTGCACACAGTCCCGGACAGTGTTCTGTGCTTTCCTTGGGGTCTGTCT 
CCCAGCCGCACTGGGACAGAACAGACATGACACTTGTAGAGCATCTCCGATGATCTGATCGTGTCATGTATTCCACTGACGCTCAC 
TACTATTTTTTTTTTAAGTTAAACATCCTGTTCGCTTTTGAAGGTGAATGCTCCAACTTGGCAGTCACCACTCAGCAACTGTCATA 
65 TGTCCGCCCATAAGACCCCTTTCGGATAGGTTTTCCTTCTTCAGGGCACAGGTGTCAGGGCTCCGGGGTCAGTGACATGAGGGCAG 

GCAAGACTGGAAGAGAGACAACCATTGGGAAGAGATCTGGGGCTAGAAGTGGAGGGAGACCCTTGACATCTCTTGGTCCTGCCGCT 
TTGGGGGATTTGGATTTACCCGCTCTTAGTGCATGGGGGCGTTTTTGAGTTCTCTCCAGAACCCTCACACTCCAGGCAGAAGAGCT 
GACTCTTGACTTCCCCTTAGGGTGTCCATGTTGGATTTGGATGAGTGTGTACCACTGTGCTTGTGGTTCCCTTAGGATCCGTTAGC 
TCTTGTCTCTTTAAGGGGGAGGGGGTACAGCCATGGAGCCTTCCTGGGCTGTCCAAGCTACCTGCTGTTGGGATAGGGCCCCACGG 
70 GCTTCCTGTGACTCCTTACTTACACTGAATGGACAACTGACTACAGTCCCAACACTAGGAACAGACACAGAGATCCAAAACGGGTA 

CTTTGGTACCTCATGGTGGCCTGAGGACTGCTTGGGGAGAGGAGAGGGTATCAGGGATGCTGCAGACTAGGTAGTCATCTCCACAG 
ACTCAGAACCTTCGAGGGAAGGGTGCTGCACTTGTTCAGGTATACACCATTCATGGATCTCAGAATCCAGAGTTCCACTGGAGTCT 
TCGACTCATAGCTGGACACAGCCGCTCTCACCGTGTCTTTCTGAACTGTATTGGGACACATAATGCCCAAGTTTGAGGTTCATCTG 
GGTCCATTCATGGAGGGCACAAAAGGAAGTCAGTTTGGGTGCCAAAGGAGACACTGGTAGGGGCTCTGGTGAAGCCTGGGAAGCAG 
75 GTGGCTCCTTGAGCTTTGGATGACGTCCTCCCCTTACGCATGTGAGGGGCCGTGCTCCTCAGACATGCTTGTGTTGGTTATGCTCT 
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GAAGTAGATGAGGTAGAAAGGTGTCTTGTGTCTCACTGCAGCCCAGGCCATTTGTGATGATACCAGAGTGCGTCGCTGAACTCCCT 
ATTGCTGCACATAGGTGAGTGCTCCCTGGAGCTCCGAGTGCTCCCTGAACTCCCTATGGCTGCACATAGGTGAATGTTCTCTAGAA 
CTGCACAGAGCTGTAGGGACATGCCTCTTGGATGGATGTCCCTGTGAACTGTGGGTCACTGCCTCAGCAAAGCCAAGATGCTACAT 
CTAAGTCCAACACCTTTAGCTTGCAGGGTGTAGGCCACTGGAGAGAGCCCTTGGCAAGGGGACCAGCCTTGGGAAGAACTTTTTCT 
5 CCCTTCTCTTGTGTTGACAGAAGGTGCTAGAGAACATTGGACATGTACAATACATGTTACACTTCTCAGTTTAGAGACAGACAGAC 

agactgactgactgactgactctgacttttttctctcttattaccaatcccgttattacatttttatcccttgtccaattgcattc 
CTTATATT ACACAGTCAT CTGAAGTTACTAAGCTCTCTG CTC CCCACTG AG CAGT AGAAGGAGCTT CACATTATCTGGAACGAGT C 
TAAACATAAATTCATGTAGGCCTGACCGATTCTGAGATCAGTTGCAAAGGAATATTTGGGTTTTGCAGCTTGTCCTGAGCACACAA 
AACCCACATCATGAAAGCGGACATGGCTACCTCAGAGCACAGCrTACCTCCTCAATGCTGCATGAAGGGACCCCAGTATCCCCCTC 
10 CCCACCACACCACACCACTGTCTCCCAGCTGGGTTTCATCCATAGGCAGAGACAGCACTCCACAGGCAACCCCAACTACCAACGAC 

TCTTCACAACTTTCTTCAGATGAAAGCATGTGAGCAGAAATATGACTGCTTCATCTGTGGTCACTGGGGCATGTGGCCCTGGACAC 
TTCCTCCCAG CCAGGGCTCTTAGCAAGATGG CAAGTCTTAAAC TTCAG ACTGGTGAAGG CTG CAGAGGCAG AACACTT CCAG AACT 
GACTGAGAACTACGAGAGCAGACACTGTCTACTCGCCCTCCTGGGGACACAAAGTCACATTTTGGTTATTCTGAGACTGGCAACAA 
TTAAAGTCTAGATGGTTACACTTAAAAATCCTGAGCTCAAAGCCTCAAAGACTGATGTCATCTTGCTCTCCCGAGAAGGGGGAAGT 
1 5 GCACTAGTTCCGCTTTC^TTACAGAGTANNN^nJNNNNNNNNNNNNN^INNN^^'ttflNNNNNNNNNN^ 

NNNNWNNNl^nWNNNNNNNNNNNNNNNlWNNNNNNNNNlWGAGCAGCTTCACTGGGCTCAGGTTCTATAGATGTTTTAATCAAGGA 
CAAACCTGTCTGTGTGAGCAGGATATGCTAGCCCCGTATCAGGTTTTCAAAAGAAACCCTTGGCTAAGAGGGAGCGCCTTGGAAAT 
ACAACAAGGGAAAGGAATGCTTTAATATTCACCTGGGGGAGTGTCGGAGGTCTTCGAGGAAAGATGTGGGCCCAGGCTGGACACGG 
GACCCTTAAGCACGCTGTAGTGAGCTTATTTGCGGACCATTGGGTGACATTTGCTATTGCTCCAGCAAGTCCAGCTCTCTGCCCTG 
20 TAAATCTCCCTTTAGCACATCGTTGCATGACAGTATTGAGAACCTGTTGCTGTCTGTCACTTCTCGGGACTGACCCAGTCTCCATA 

CAGTCCTCATTAGGGAGCACTATCCAATGTGCTAAGTAAACACAAGAACGGTGCTGCCTGCCCCAGAACTGTTTTGTATTCTTTTG 
TTTCATCCCTAAGTGTGGAGACTTGCAGCCTCCCTCACACCCTGCAGGCTCTATTGCATGTAGAAAGAGCAGGGTGGGCAGGCATT 
GGAGGCCAGGACCTGGCTGGCAGGATCTTTCTGGTTCTATTTCTAGCGCAGCCCCAGGAAAGGCTAAAGGGGTTTGTTCCTTAAAA 
TGAAAGGTGAAAGTTGGCTGTGATCGGTTGTGCTCTGTGCTTGTGAACAGTGAGTTTGGGTGGTGACTCCGAAGGCCATACCGATG 
25 GCAGAGGGTCACATATATGTGAGCATCAGATACACGTGGTGTGGCAGAGACACAACATTGTCTTCACTCCAGATAAAATACCAAGT 

gccttaagctgaagcacctacaggggtatttcccagcgggtgccacagattgcccagtgggcagcaggctttctccacaagtctta 
agaagacatagaccaggggctgtcatggtgtgcaatgccctggtacagctgcagtagtaccagcttgttgaatttgctgaggctgg 
tgggagctggccagcgcagagagttctggatttgctcagcatcgcctgcctgcatctcatccatgxgaaatactgaatgccgcagg 
gtgattgagagaaatgagctcagaggaataggaggacagacggatggacggcgacacctgcacagggtgaccgcgccttccttttg 
3 0 ' tattacatggcataagagaatgtgtgcgtgagaggtctttgcttccaattgtgcttttcttccctggtctcccacacctcagttta 

ctggcccagtcagcaaaagccaggctgcggggcacggatgttgccccgaaacagcagcatatgatgttctctaatcagcctcaatg 
tctcaggattagtaaggaattactgggaagcctggcattcctgatagacccccatagagtgatccctttgaggaagtggaagttgg 
tacaggtggagggctaccccacaggtccaggctttgcagcaccagggaactcaaccggactcagcagcctgccatgggatcagtgg 
gcactcatgctctgaggactctgaggagaaggcagccagctctgatggctgtcacaaagcgagcggctctaggcatgtaagctttt 
35 gttttggagtttgaccaaggaaatccatgtgtaagctaattgcttttgttcttaataggttattttttgagaaagggtcgcaccta 

gccccaggctggtctctgacttcaccatgtagcaggatagcatctaatacctgatcctcttgcctgcacttcccgagcgctgggct 
gatgggtgtaggcgtgcttatgtggacatagtcagtgtcggcattgaacccaagctccctgaaggccggacgagagcttactaact 
gagctctaccccaagctccagttctgttttcttaataaaccgtttatggattttcctttgccccgttgaatcatattgtattcaaa 
catttttggttaaagtaaaggccactcttgtaatgtcctggggcccacgtggtcttttccacaacttcctcttcctctgcatctgg 
40 ccgagccctgagtgagaaacctccttcttcctctttctctgggcttcagacaccctgttgctaaggcagccccaaggagacaagca 

gagatttgccatgtcgtctgcctgccactcagccatttttccccagtaccccaggcagctgaccccttggcctaaacactgcaggg 
gtgtcaaggcaggactcagcttggcttgctgctaggactttctagaaaactcgaaaactcttccaattttctcttccttccaaaag 
aaggtggtctgctgtggggccaggactggtctggattaaggcggattcttgcacttaggggacagagaatagccaggccctgccta 
actgcacgtgtgcctcctttgggatttggcagctcaaggccatgcaggactggtttgggtcttcagcatctggagacatgggcagg 
45 tgctgggctcaactttcccagtgtgtgcacagctgctgggatacccatgtttcccattagccttagcctcaaacttccttttcttc 

tggggttgggttcccttaagatgaaaacataaaaaaaaaaaaagatgtatttattttatgtgtgagcattttgcctacttgtgtag 
atatacaccacatgtgtgctttggtgcctaccaaagtcagagaaggacatctgatcactctgaaactatagagttacaaatggctg 
taaaccatcatcatgtgagtgctgagaactgaacccgggtcttcttgcaagagcgaggagtgatcctaaccgctaagccatctctc 
caaacttgaaagcccgttcttttccagtgttgtgttgttggcagtcttcagacagtgcacggagctctagagacatagggcagcat 
50 ataacattggcaaaacctgacttcccagatggcttagctgcctgctcaggggtagggcctctgaggcctgggtgctgtctcacatg 

gcctggttaccaccactctccagatgggttcctgaagcacctttgtttagaagtggtgcctctggtagaagttcgaattgctgtgt 
gatgtcccatatctgctggggactgtgccctgggctctagtatggaacccttctaggaccacagtggttctgaggcccagaaggct 
ggagagagcatagatgatatcatcctgagggggccttttaggtgatgaacaggtgggggtcatgaaggacacgcccatctgggggt 
ggcagtgagtgtgtgaatttctgaagaccttgggagatgctcagaaggggcctggttggatgtgagtgcagcgagaactacttcct 
55 gaccgaggcatgctgcggagggtgtagtatctcaggcagcaccaagccagaaatccaagtgcagaggtgaggctgagccatggcac 

aggcattcttcccggactgtgagattccagcatcaatgaaatcaattcctaaaactcctactctattagcctgtaatttcttcctc 
ctttttatcattagcaataatgcagtgacattttggggtgcccactttccactcctcactgcctttgattgactagttaagacctg 
acttcttacccgaagatgagcagatcccggccatatcttctgggccatggaacattgaatgtgcctttccatagaaagttttagat 
tgggaagtgctaggccagctaagggagatctctccatcagtatctttctctgtgtttgtcacctgtatgggattaaaaaaacatag 
60 gatgcatagaaaaccctcttctctccttttcttttctcctctgtctcttcttcttcctccacctcctcctctccctcttcctcctc 

ttccttccttccttccttccttccttccttccttccttcctgccccacctccttttgccaaaatgaatgtgtagacggcctttagt 
gagaacagcagggcagcacagctctggacatagccatctgttgtgctactcctgaatagggtccctggtaacctgttccagacttt 
tctgttggtaacttcacagaggagccagaccgtctgttggtctcaccaaccagcctttggtcatcaggcttttccacctgaacctg 
tttcgtatcttcaccaactgggttctttaggattggtgttcttttctcaccatggacagtctgcatctcccatcagtcctccctgg 
65 ggctgcattttgggataccaggggtggcctgtgtctgctggacctgaagagggggggtcactggcagtggacggctctgccccttg 

tccagtgcttctagaaacaaacactctgagcctagggactcggcagaagtgtctgataagtcccagatgccgccagccacaagtcc 
tgtctctccagaagtattgctttctctagaaagtggctttagagttatttaggacaggtggaggtcatttcagtcttcggctccgg 
cctcttgagatctggattgtggactggggggtggtgcttccctatgacaaggctaaccacagccacggctgtaggctccacttggc 
agatgcaggttcttgctacgggttgcttccgatgcctcgagctgtaccccattctcctctttgtctcagctctggcctttccagcg 
70 cgtctctgtgacccagggattgaggactaccgatggcctcttactggacactggagtgggactctggtccatctcataaagaggcg 

gctgtgtagccagagagggtttgtgagcccattaatggtagaagcctgggagagagcaatagtgggaacttcctaacctacctaag 
gactggcatgctccttacaaaccatcttagggtttgaccgctgcttcgagaccctttttctggagtttccccctgttggtttctga 
gccagcgctgtccttgaccacagtatcacgcagctgggcgctgaaccctagtgtggatctaggacttccttgggcttatttccatt 
attcagagacctggaaatgcttgtctccagactcgtgtaaatgggctctgcgatgtggagagcctttctgatcagaaatccggaag 
75 catggctttgctgtcgagtactaattataacaatgattttttaaaaagtgcttaccagagtataatcagcacacaatgatctcgag 
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gtctaggggtgtcttaggagcctgtgttttgttttagacgctctagaagatagattcccaggcaccagctagcctcaggtagccat 

AAGAGCCACACTGGAATCCACATTGTCACCCTTCCTCTGGGTGTGTTCTTTGAAGCCAAACATTTGGCCTGCTTGATAGAGTCATT 
TGCTTGTTAACACCTATTTAAACACCTGGCTCCCTGCGTCTGAAGCACCTCCCTCCACCGATAACACCGCCACTCTTCCTCCCTCC 
CTTCACAGTCTGTCTGTCCATCTTTCCTTCTGCCACTGCCCATCCATCACCTGCCATTCAGGTGATGGTCTGCCTAGTCATGAAAC 
5 AAGATAAACGTGTGATGTAGAATCTGAAATACCCCTGCCTCTCTCAGCCTTTGATATACTAGAATTGCAGAGGTACTGAGCTGTGT 

TGTGCCTGGCACCGTCTGAGGCTCTGCAGACAGCCGTGAACCACAGGGCAGGCTGTGAAAGCTGGCTTCTGTTGGTCAGAGAGATG 
GATAGATAAAAATTCCTGTTAAATTGTGATATATACCAGGGTGGTGGTGGGGGAGGAGGTAACTCAGCTATTGGGTAAGGATTTGA 
AATCACAACTGGCTAGGGAATGTGCATTTTGAATATAGAGAAGACAGTAAGAGCCAGCCATGTGATGTGAGGTGGAGGACATCTTG 
CCTGAGGAATGCTGTTGTGCTGGTATAGAGTAAGGTCTATAGTCTAGCAGGAGGCCTTGCAGCAGTCTGACCTCAGGCCATTCCCA 
10 GAGGCTACACTCTGGGCCTGGAGTCCTCAGGGCTGGCCCCAGGTCTTGGACTCACTGCCTTTGTGATTTATGTGTGTCCTGCTCAC 

TGGCCTCACTCTGTCTTTCCTCTTTTCTTCCAGAACACTACAGTTATGTGTCCCCTAGTGTCACCTCGACCCTGCCCCTTCCCACA 
GCACACTCTGCCTTGCCAGCAGCATGCCACGACCTCCAGACGTCCACCCCGGGTATCTCAGCTGTTCCTTCAGCCAATCATCCCCC 
CAGTTACGGAGGGGCTGTGGACAGCGGGCCTTCGGGATACTTCCTGTCCTCTGGCAACACCAGACCCAACGGGGCCCCGACTCTGG 
AGAGTCCGAGAATCGAGATCACCTCCTACCTGGGCCTACACCATGGCAGCGGCCAGTTTTTCCACGACGTGGAGGTGGAAGACGTA 
15 CTTCCTAGCTGCAAGCGCTCACCGTCTACAGCAACCCTGCACCTGCCCAGCCTGGAAGCCTACAGAGACCCCTCCTGCCTGAGCCC 

AGCCAGCAGTCTCTCCTCCAGAAGCTGTAACTCTGAGGCCTCCTCCTACGAGTCCAACTACTCCTACCCATTACGCGTCCCCCCAG 
ACCTCTCCGTGGCAGTCACCCTGCGTGTCTCCCAAGACCACGGACCCGGAGGAGGGTTTTCCCCGAAGCCTGGGTGCCTGCCACCT 
GCTAGGATCGCCCAGGCACTCCCCATCCACCTCTCCTCGGGCAAGCATCACGGAGGAGAGCTGGCTCGGTGCCCGCGGCTCCCGGC 
CCACGTCCCCCTGCAACAAGCGCAAGTACAGTCTCAATGGCCGGCAGCCCTCCTGCTCACCCCACCACTCACCCACACCATCCCCC 
2 0 CATGGCTCCCCTCGGGTCAGTGTGACCGAAGATACCTGGCTCGGTAACACCACCCAGTATACCAGCTCTGCCATTGTGGCAGCCAT 

CAATGCCCTGACCACCGATAGCACTCTGGACCTGGGTGATGGGGTCCCTATCAAGTCTCGAAAGACAGCACTGGAGCATGCGCCCT 
CTGTGGCCCTCAAAGTAGAGCCAGCTGGGGAAGACCTGGGCACCACTCCACCCACTTCTGACTTCCCACCCGAGGAGTACACCTTC 
CAGCACCTTCGGAAGGGTGCCTTTTGCGAGCAGTATCTGTCGGTGCCACAGGCCTCGTATCAGTGGGCGAAGCCCAAGTCTCTTTC 
CCCGACATCATATATGAGGTAAGCAGCCTCCGACTGGAGTTGGGCATACGGTAGGGGTGTGGCTGGGGTTGAGAAGAGCCTACCCT 
25 GGCTTCTCTCTGGAGATAATGGTATGCTAGCATTCATAGCATTATGACAGTCCCCTCTGTCCCTTCTTCTGGTGATAGCTGTCTCC 

GCCTGCTTGTTCCTCTTCTAAGGACACCTTGGACTAGACTAGGGGACCCTTACTTTTTGGAGGCGTGTTCACAGGTGTCAAGGGTT 
GCAGCACATGAGTTCCGTGCTGCTCTACAGCTCTGNNNNNNNNNNNNNNNNNNNNTTACAGGGAGGTCCCCGCACACATGCACAGC 
TGTGTTGGTAATAAGCCGAGGGAGGCAGCTATCCTCCTGTGGATGTTCTGCCTGCTGCTCGCCCACTTCCTCTCTCTATGCCTTAA 
TCGCTATCTATCACCATGCTGGGGCAGATGGGCCCCTCAGCTCACAGTCCCTCAGAGCAGCCAGCTCACCAGCGTGCTACCAGCAG 
30 CACGACCACCACCTCCCGTCTTGCTGGCCGTCTGCTATCAGGGAGTGTGTTACAAACCTCTGGTCTTAAGCCGTTGGTTTTTCTTT 

TTAACGGGATGCAGGGGCTGCTTGCGATTTACCAGGTCCATCGAACCAGCTCAGTGCTTTTATTTTTAACTAAACAGCTTTCCTGT 
CAGCTGTACCGCTTGCGACGCCTGGAAGGCTGCTTTCTGCTCCAGGGTTTTCACTTGAGGCATGACAACATCCACTCAGGCCCGTT 
G AATGTG CGTGTGAAAT CAGT AGGGATGTTTCCATGAGCTGAGGC ACCTGTG AT AC CCAGGG ACTAT CATTTGG CAGGG ACAGTCT 
AAGGCCTGCTGCTTCGCTTTTGCCTCATTCCTCCCCCCCCCTTCTCCTCAGGGCAGACTCACCCCCCCCACACACACTCTTGGGGC 
35 ATCACCACCTGGTATTTGGCCCCCTGACCTCTAGATGTAGACAGTGACTATGAAGCTGTTAGCTCCATGCAGTGCAGCCACGTGGC 

CGTGTCTTGAGGGGTCACTCTGGGATGTGGGGTGGCCAGCTGGGAGCGGCACTGCTGAACCTGTCTGTGAGTGGCAGCAAGGGGAA 
GGCCCAAGCAAGTTGCTAGGTGCTAGGAGCCTGTCTTGGGCAGAGAGACTGAGGGCAGGGGTGTGGAACAGAGCTGTTTCCTGTCT 
TGCCGCATAGGCCTCTGTCGTTCTATCTTGTGTCCCTCCATCTGTCCTAGGAGGCCCAAAGGGCTAGCCAAGTCATTAGAGCATGT 
CAGGATCAAAGTTTATCTCAAAGACGGGAACCCCAAATCCATAAAGAACTGTTGTGCCTGCCATACTGTCGGTAAGACTTCTAGTT 
40 AACGAAAACCGACTTCTACTTATTTCAGCTCGGTCATCAGCATCACGCTTTTGATTTGCGGTGCATGGACAGTGAAGGTCACTGTT 

GCTCACAAAGACTTGGTGGAACGCCTGAGGCCTAGGGAAGAGTCATGTACTAAAATATATCTGGAACCATAGAAGCAAAGGCTTCT 
TATAAGTTAAGTGCAGATACGCACATGCGTGGTGAGATACGCACATGCGTGGTGAGATACGCACATGCGTGGTGTGGGGCTGGAGT 
GAGGGAACCACTGACTGGTGGCCTTTATGCCAGGCACACGTGGTCTTCCAGGTCAGGGGCTAGAAGCCCAAGCTGAAGGTTGTGTG 
GCAGCTGGTTCCTCCTCCACGCTACCTTGGCTTGCGCTAGCCATCACCCCACCATGGGCCACAGCCATTCCTTCCTTTAAGTACTT 
45 CAGATCTGGATCTGGGCTCCTGCTAGTGACACCAACTTGGTCACCTTTCAAGGTCCTTTCTCCAGATCAGTTACTCTCTGAGGTTC 

TGGGGCTAAGAGTCCAAATTAG AACTTTGGGGACACAGATTAAT ATCTGACTGC CTATATTATTTTTTTTTTCGGGGAAATGACAA 

GTTTCTTGGTCTTGGGTTTTTATTTTTTATTATTATTATTTTTTGTTTTGATCTTCACAGAGACAGAGGCATCCTCACTACGTTGG 

50 CTACTTAGGAGCAGTGACCATGGCCCAGTGGCCTGTGATCCCATGGTCTTTATCTCATGGGCTCAGAGCCCCTGGGGTTTCTGTGA 

TGCTATGACATTCCTATGAGCTTACACAAACAAACACCACCCCATCCTGGGGGTTGAAGTTCACCTTTTCCCACTGTTTTGGTTCA 
CCTCGAAATCTGTTTCCTGGTCCCTTTGAATGGGTTTCTGTAAACTCCCTAATGGCTGCTCTAGGCAGCTGAGAGCTTTCGTGGGG 
AGGTGACGTGTATGGCTGTGACCATCACTGTGAAGAAGCCAGACTCCTTCCTCACAGATGCTCTTAGTGGACAAGTACCAGGTAGC 
AGGAACTTGAAGGTATCCCTGAAAGGCTGTGTTCCCACATGTCCTCCAGATCTGGGCTGGAGAATTCCCACAGTGTGAATCTACCT 
55 CCACTGCCCAGCCTGGGCACGGTGCCTCCTCCAGGCTTGTCGATCCATCCCGGCTCAAAAGAACACACTGCAGTCGCCTTCCCAAG 

GGACTCCTATTGTTCTGTAGCCATTTCACTTTAGGGATCTTGTTTGTTGTTTTCTGGGGTACCCACTCCCTCTCCTGTTCAGAGCA 
CTCCAGTCGGCTCTATGGGACAGGACAAAGAATGGCACCGAACTCCTGCTACAACCGAAGAAATTGTATTTGTGAAGCTAATAAGG 
ACAGTGGAAGGGCTTTTACTGTTTTCGGCGCGGGCTTTAACTGCATGCTGCTGCTGGAAACTGGCACCGAAGTTGAGAGAACTTGC 
TTGAACATCACCGACAGTGATGACAATGGCAGACACCTTCTGTGCAGGTCGAGCCATCTTATATGTCCCTGCTGAGCACGGCTAAG 
60 GAAATGGCCAGGAGTGACAGTGTGCAACAGCACGCTGGCACCTGTCAGTGTGTGTGGAGGGTGCACACCAGAACACATGCCTCTGG 

AGATGACAGTCTCCAGTAGATTGTTCCTGGATGTAGTTTTCAGATGGTAGCTTTTAGGGAGTTGTGTGTGTATACACATTCATGTG 
TGCACTTACACACACACACACACACACACACACACACACACACGGAGGTTATAAGTCAACTTTGGGTGTCTTCTCTATCCCTCTTC 
TACCTTCTTTTTTGAGACAGCATCCCTTATTAAATATGAAGCACACCAGCCCAGCGAAGCAGGTGGGCAGATGAGCTTCAAGGATT 
CGCTTGTTTTCCCACCCACATTACCGTGGCTACAGATGTGTTCCACAGCACCCAGCTTTTATGTGACATCTGGGGATCCAAGCTCA 

65 ggtcctcacgggaacatacacagcaggcatttcaccatcatgctacatccacggcctctttagagggctttagtattaacccaaag 

GAACTGAAGTTTAAGTGACTGTCCCTTTAGCCATTCCGTTCTGAGCCAAAACTTCACAGAGCACCAGTGTTGTGCGTCAGAGCTTG 
GGTCAGCTCTGCACAGTAGCATTTTCTTTCCTTCTAAAACAGGGTCATGGGAAGTGTGTTAATGCCCTCAGCCAGCCTGACCTCTG 
GACTTGCCTATAGAAAGGCAACGTTACGTGAGGAATTCGGATAAAGACGAACTGGTCTGGGGCTAGCAGAAGCGTTTTAATGAAGA 
GTGTTCATGACACGGAGACACATTTGCTGAGTTAGGTTGTGATGGCTTGGCCATTGCTTTCTAAAGAATAGAATTCCCAAGGGGTG 
70 GGGCCGACTCAGCAAACAGCTTTTGCTCAGAGAGACGGCTTGGTTCAGAAGATAAGAAATGGGCACTGCGTTGAAATCAGTTTAGG 

TCAGAACTTGTTTCTTTCAGGGTTTGGCTGTGATGTTGGATGCCTTGATGATACCAGTGGCTTTGATGATATATACGCACAAGTGT 
TAG CTTCAAAAGGTCT AAG AAGTCCT CTTGCATTTGAGGTTATCGG AAT AGCTCAG AGTTT ATCGTG AGTGGGAAT AAGATACAAT 
ATGCCTGTAGATGGGTCACAATAAATCCAGCTCTCATCTTCTCCACACTTACTTACCACGCTCATCAGGGGATTTTTGCGTTGGAC 
AGCTGTTCAGTGAATCCAGTGACCTTGTAGCCTGGGGAAGGCACGGTGTCAGTGAAAGATAGTTTTGGTTCCTGGTTCCTCAGGAG 
75 TGATGGCCCACCTCAGGACTCTGTTGGCCAAATTGGCCTGCCCATACrrCAGACATCTGCCAAAAACATCCATGTCTCTGGTTTTT 
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GGTGGGCTCATTGGGTCCGTGATGGTCGTAGATTGGTTGCAAACTCGAGTCTAGGAAGGCCCTGACCTTCTCTACAGCACAGGAGG 
GCAAGTGAATCGGTGGCCACAGTGTGTCTTGTTCAGAGATAGGTATCAAGTGAAGCTTACTGACCGGCAAAAGTTAGTATCGTGTG 
CCGAGAACCCACATAGACTGCTAGCCCCAGCTAGCAGGTGACAGGCATAGACAAGGTGTCCAGGCAGAGGCCCTGGTAGGAAAGAG 
GGAGGTTGCCACAGATGAGTCCATGGTTATGCAGTCTGTGTTCTCAAGAGCTATCTGCTGTTTTCTCTTGGCTTTGTAATTGGCCT 
5 CTGATGTCCCTGCCACAGTTTGGGGAACGCACCATTAGCCTCACCAGGTGGGGTGCCATACCCGTCTTTGTGCTGTGCTATAGGCC 

CCAGATATCCCTGGAGATTTGGAGGAGGGGAGGGAGGGGTAATTTGGGACTGGAAAGAAGTGGCTGTCACCCAACCAGATCTTAAG 
GAGGCTTTGCAGATAGAGAAGCACTGGGCCGGGTCAGGGCTCCACACGGCCAACTCATCACTGACAAAGACAAGGAGGTCCGTTGT 
GAACCTGCCCAGATGCTAACTGATAAAGCCAGGACAGACACTCAAGATGAGTTGACTCTAAGGCCTGAACCTCTGTGATGCTCCTG 
AT TCTTAGTTGTTCTGTGG AGTCAG CCCTGG AATGTGCTCTGTG CAATATGGGGGCAG CAG GGG CTTCAG ATTAAACCCAACTCTC 
10 CGTGGAAAGAAGGACACCGTGGGGAGCTTCGGAGCCAGAGCCTGAGAGCTAACTGGCCCCAGAGGACAGGACTGTCTTCTAAGGCC 

TTTGGGGTTGTGGGTGCTGCATATAAGACCTGGGAGGTTTGTGTATGGAATTCTCAATCCACTCTCCTCGTGCCTTTGCGGTGGTA 
CAGGGTGACTGAGATGCTGGTTCATGTCTGTTCACAGTTTGATACTTGGAGGATGGGCCTTACCTCATTTGCATCTGCCTGGAAAG 
TTAGCCTGGTGTATCAGTTAGGACTTTCAAGGAGGCTGTGAGAGCCGAGCTCTGTCAGTATGGGGGATGCTGGCCTTTGGATTTCC 
TCTGAGTACTCTGTAAAGAAAGCGGAACTAGTGCACTTCCCCCTTCTCGGGAGAGCAAGATGACATCAGTCTTTGAGGCTTTGAGC 
15 TCAGGATTTTTAAGTGTAACCATCTAGACTTTAATTGTTGCCAGTCTCAGAATAACCAAAATGTGACTTTGTGTCCCCAGGAGGGC 

GAGTAGACAGTGTCTGCTCTCGTAGTTCTCAGTCAGTTCTGGAAGTGTTCTGCCTCTGCAGCCTTCACCAGTCTGAAGTTTAAGAC 
TTGCCATCTTGCTAAGAGCCCTGGCTGGGAGGAAGTGTCCAGGGCCACATGCCCCAGTGACCACAGATGAAGCAGTCATATTTCTG 
CTCAC ATG CTTTCATCTG AAG AAAG TTGTG AAGAG TCG TTGGTAGTTGGGGTTG CCTGTGG AGTG CTG TCTCTG CCT ATGGATGAA 
ACCCAGCTGGGAGACAGTGGTGTGGTGTGGTGGTGCTGGTGGTGTGGATGGGTGTGTGTGCACACATGCACATGTGTTTGTATGTG 
20 CATGTACATGGATGCATAGACTTGAGGACATCATCAACTATTACTACCCAGGCTTCGTCCACTTTTTTCTGTGTGTGTGTGTGTGT 

GTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGTGGGGGTTCTCTTACTGGTCTTGCTTGCCAGGGATCCCCAGG 
GATCGACCTGTTTTCTGCCTTCATGGGTCTGCCTTTATATTTTGCCCCCTAGAATGTGGGTTCTGGGGACTAAACTCAGCTCCTAG 

gcttccaaagtactttgctaatggtgccatctccatggtcccctgtctttttttcatctactctgaaatcccttctggtgacagga 

gtctgagaggcaggcattgctgtacttggaagaatagccagggaagctgcagctagtgtggcattatgggaacacttaccacatct 

25 CCTGAAGGCCATGTACACGGGACTATTACAGACCTCTGCCAGGTGAATCACCTGTAAGGCAGAGAGGACTTGCCTGCCGTGATAGC 

TTAGGCAAGACATGTGTCACCACTGACCGCACCTGGCCATTGGAAGGTTTCCTTTGGGACATGGTGATCATATGCACATATTCTTC 
AGATGCAAACATTGCCAGGAGGTTTGATATAGGAGTGGCCATGCACCGCAGCCCCGGCCCATGGCATTCCTGGATAGATTGGCCAC 
CCAGCTCTGCCTCTGATTTATAAGCTGCTGTTTCCAGAACAGGATCCACTCAGGTCACCAAGATGCGCATGGTGCAGACAGAGACC 
TGTGCAAATGCCTAGCTTAACCCATGCTAGGTGACTGTGGCTATGTGTCCAAAGCTCCAGGCCATCTCCAGGTAGTAGTTTTCTAT 
3 0 GATGACCTTGTTTTTGCTGGAACCAGACCTCTAGAGCCAAGAAGCCCTGGGCAGCCAGTGACACTGATGGCCTGAAATCCCTAAGC 

TAGGAACAGAGCTGTGGTGCCTTATGTAAGTGTCAGACTGCAGTTGTCAATTCTACAGGAGGCAGGGTCTTGGCTGCATGTCTAGG 
ATCTCCAACCCTGGGCCAAGGTGTCCAGACTGTTCCGTGTCTCATGATCATTAAGGAATATCTGCCTTGTGACAGCACAGGGAATC 
ATGGCTGACGGGAAGGAGCTTGCTTCAGACAGTCATAAATGGCAGTGGCTTCCCTATATGTTGCTACCATGTTCAACAGACTGAAC 
CAACTTTCAGAACTTGACCAGCAACTGTTTGGACATCAGGCTGTAGGTCACGGCAGAAGTGTGTCATGGCAGAAGTGTCCCGTGGC 
35 TTGCGTGTGCTCTGTCCTGCGTTCACTTGTGCGACGTTTGGGTTACCGTGTCAGTTTGTTTCGGTTTTCATTTTTCATAAGTAACG 

catggcaggtgtggcctacagcatcctcatcattaaaacatcagtgatacgaatcctgatcagctgcagctgctgggcgtcactcg 

GTGGCTAGAGAAAGGCACAGTGTGGAAGAGGAAGCTGGGTGCACAGGGGAAATGCAGGGTGTGCAGATGTCAGGCCTGCCCCGGGG 
ACAGAGAGAGCTGGAGAGGCTAGACAGCTCCTTTCCCACAACAAATCCTCCTGAGAAATATTCTCCATCTGTCCTTCCTTCTTTCT 
TTCTTCTTTGTTTTCCAGTCTGAAACAGGTAAACAGGGCAGATACCCTTCTAGAGTCTGGCTAGAGACCCAGGAGCCCAGATCTCC 
40 TGGAACCTGGAGATTCAGCCTATCTCCCGAGCTCTGTCCTCCACCCACCCAGGATGCAGGTGGTAAGAGTAACCCTCACAACGATG 

AGATACCCAGGCTTGGAACGCAGTTCTGTGGCTTCAGATGCACAAGAGGCTCATGGGATATCCATGGGCCAGGGAGGTCTTAGGGT 
GAAGGGCAGAGTGCCCCAAACCTGGAAGAAGCATTTCCTTGGAGATGTCCTGCACTCTCACTGGTAAGATCTTGGGAAACAGCCAA 
TGTATGAGGTCTGTGAATCTGCTGTTTTAACACACACATGTAGCATGCACAAACTCACATGCCTGCTGTCTGGATCCTGCAAGTTC 
CAGATTTGTGACTTTGACTTGGTCTCCCAAGCCAGTCATGCACTCTGCTTTCTGTTACAGGGACTACATGCCTTTGAGGCTTTGCT 
45 ATCTTCCTTGGCAAGAGTCCCCAGTGTCCCCTGTCCTGTGCCCCAGCCATAGGACCAGTACAGGGACTAGGGTGGGTAGAGCTCAG 

GATAAATGGAACACTCATTATGATTGTTGCTCTTAGGCTGTGTCAGGACCAGGATAGCAGGGAACGTCTTGTACTGCACAGCTGTT 
GTGGTAGAGGCTGGACCACAAAAGGAAGAGGCCAGCAGAGGACAGCTCCTTTGTCCCGAGCCTAGCTTTAGGTGGGAAAGTTGGGG 
ACTGGGCCATTTTCCTTCCCTATTCCTGCTTATGCCTGTGGGTGGGGCCCACACTGAGCACCCGTCTTCCTCGTAGATATAGAAAA 

gtgccacttttagtaacatgcccaagatactagtccaacagacaaggatggctggtcacagtctctcgggcaggatggtggtgtgc 
50 cagagcccttaaaatattccaaggtgtcctggttgctgaggccttgctcctatccccaccctttccatctgaagaggaaacatttt 

gttaagggtcagcttattggcgcctgtggtccctaaggtcttcccaggttgctttgggaaaggtgggaactaagagacctggacta 
ggcaaccaggaatcctgtgcagagatggcactcatgtgctgaccaaggaaactagcctgcatgccctgccccaccaggccagcccc 
tgggctgtctgtccatcttggctgaggtggctaccagtcctcttctgtccaggcactgtctggacctctagaaaggccagcccctc 
ttgggcgaggcaagcattcccaggctaagagtcctgtggtcagggggccacagcccagatgtgcactcttgacagtgttgctgggt 
55 ggtcctgggcttggccctggatggatggacagatgaagcccttgaggcccaaagtttgcagaaccagccaagaagtgcattgatgg 

ccttccgcaaccctttctccttcctcatctccctgcctccctccgtccctccctcctcctcctcttccttcttcttcttcttcttc 

TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTTTTCTTCTTCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT 

ctctctctctctctccttcccctgttccttcctatttgactcttgaaacccttggtctttcttagttagaggaagacctttggctg 
ctgcccccgtgttgatgtagtcgaaggtcttgtttccctttaactggcttccatttttttccacataagcagactttaggcttggg 
60 ttaggtttgtagttccatggacctcagggtgactaaagcatagatggtcttcacggttttccttgtaagatctgcgcagagggctt 

ttttaactatggatggttcagaatcgaaaggattctacccaaactatgtaagcaaatctgtcccctctgagttccagtgcacagga 
attaatcttgtacctgtagctgggatgactttccatgaaagttggtgcagcctgaggaccggtgcttagctccccagaacacacat 
AAAGCT AGTTG CCATGTG T AC CCATAAC CCCTG AAGGAAG AAG AAAAGG AG AG AT AGGCTTCTCTTTAGAAATTCATGGGCT AG C T 

caatcccaaatgggcagcaggaaccaccagagagaccctgtcttaagtagggtgggaatggatggccaacacctgagattgtcttc 
65 acacatgaacacatacacacatgcacatgctgagttacaaaggataaacacactcaggattctttgttaatacaaacagggttcat 

tactgtgaaacctttttcttcctgacccccaaatctccatcccgagacagggtttctctgtgtagccctggctgtcttggaactca 

CTCTGTAG ACCAGG CTGG CCTCAAATT CAGAG ATCCACCTGCCTCTG CTTCCTG AGTGCTGG GGATTAAAGG AAT ACATC AC CACT 
GCCAGACTGCCATCTGCCATTACTATTATATATATATATATATATATANNNNNNNNNNNNNNin , TNNNNNNbn > JNNNNNNNNNNNNNN 
IftJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

7 0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNtnJNNNNNNNNNl^CTGGCTTGCCCTCTGCCCCTGTGTGCTCATTCTGAGTGCCTGTT 

GGCTTTCTGAAGCTCATCTGCACATGTTCTGATGTGTACAAGACGGGAATTCAGCCTTCTAAATGTATTCTGACACTGTTGCCTCA 
CCTAGGAGCTCACACAAAGCGAGCCCTGATCTCAGGCCGGTGTTTGCGGCTCCCTAATTTGGAATTTTCTTAGCAGTCGTTGGGCA 
AGGCCTTTGGGTGGATCCTTTGTCAGTCAGCATTCCCTCCCTCCTGTCTCTGCCTCTTTGCTTCCCTCTCCTCTCTCATCCTGGCA 
GAAGCTGTGGGGCACTCACACCCCGGTATGGATCTTGGTGAAGGTTGTTTGACACTTCTGTGTGTCAGATTGGTGTGAGCCCTAAG 
7 5 GCACGCTGGGTTCAGACTGTGGTAGCCCAGTGGTCTTTGTGTGTCTGTGGCTGCAGATGCCTATGCCTCTCTGTGGGATTCAGCGA 
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cggctttaaccctagaggtcagtacacagagcgagcttgccctttccaacacctcccaaggcagcaatgaggctcctgggctataa 
attgccattccctggccccacccccaccccccagaggtagattagagtctggaaggcaggggaaactatgtggctttgatactctc 
agtccttagctgtcatctgcccagcctggctccgagctctggggcaggtaacacctatgcttcctgtggtgagcacacttctgaga 
tgcctgggaccctgtggtcgtgaaaaggtgagaggcagaactcagaacaaacaggaagcaaagctttgtctcgaaagactctgtta 
5 cccatgggtgttctttgagtatcacacagctgagatcggtgcttggttccagtaccaagatccaggtgcttggtacctgtatgaag 

ggattaggagctgggcctggagagacttgtggcccctgagccggctggctgagctggctgaggtgctaatgaggctgtgcagaatc 
tctgcttggaggagagaggaaactggcaactgccagcgacaggaaccagggaacgtgagcccactgtggcctcaggtttgggatct 
ggtttggagttggtcactgtgctgtgacctgttcgccacagcattttcatgtttcctgtcagtcggaggcagagccctttctcatg 
ggaacagtgattcaaaacaggagagctggtgggttctccctgcgctgcgcccacataccaagcactgtggaaggtctgactcgccc 
10 attatcaggagaagctgcccgtcattcccacgcagcctgtcctcccatccctcctcccccagcatggagggtacatcagcctggtc 

ccttcagaccctacagcaggaggccaccctgctttgtgacccaaggaccctcaggaccccagaatcaaggaaaagacacacacaca 
cccacatgggcacacacacataggtagacagacccatgcacatgtgagtgcatacacaccacacccacgtacacacacacttgctc 
tcacacacacacatgtacatgtgcgcacacacagacatacacacacacatgtgcacacacagacccacacacatggacatgcacac 

ACACACAGACATACACATGCACACACACTCACACACATAGAGACACACTCATGCTCATGCACACTCATGCTCTCTCTCATGCACAC 
1 5 ACCATTTTCTTGAGTGAATTCAGGAAAAAAAATCTAAATGTGTTTAGAACCGCTGAATGCATGCTTCGAACAGGCTGAGAAGGGCC 

GTGGGTACTTGATATGAAGCTTAATGAGAGAAAAAGAGGGCTGGCTCCCAGATCTCAACATTTAACAGGCTTTAGTCAGCACACAC 
GGCCCAACCACAGGAGGCTCACCTCCAGTCTGCACATATGTTTTATTCTGCGATGTGTTTCTTTTAATTATTTATTTAGTGGTTGT 
GTCATCATAGTGCACACGTGGAAGTCAGAGGACAACTTGCAAGAATGAAATCTCTTCTAGCGTGTGGGGGGTCCTGGGGATCAGGT 
CTTCAGACGGGGCAGCAAGTGTCCATACCTCTGGCTCCATCTCTCTGGTGCTTAGCGAGGGTTTTTTTAAAAAAAGATTTATTTTA 
20 TTATTTTAAGTGTGTGTGTGTGTATGGCCATGTGCCTATGAGTGCTAGCGAATAGCTATAAAGCCTGGTGATGCTGGCTCCTCCTA 

GATCTGGAGTCACTGATAGTTAGCATTCTGACAGGATGCTGGGACTCAAATCCAGCTTCTCTGGAAGAGCAGCCAGTGCTCTGACT 

caccgaaccatctttcaagcccctgtaacgtgtcttaggatgttggttgtatgtagttaacaagtcctgacactcagctctgacgt 
gagattgctcttcatagatggcagtttcaaaacaggttgggagaaggtgctagacacatgatatctgacagcgctggtggcaatga 
ctgtgctttggtgtggccagcctctgctggggtggaggctaagccaggaaaagtgtcccgaggccttgcaaggtcttcagtaagac 
25 acgggaccgaaatcaatcagatgattaggggccggatgctttcagaggcttgcttctgggtcagcaggaagttcacactcagatcg 

gttctttacagagcgtcactcctctctgttggagtcaggtgtcgggtggaggggcaaacagcaaggatgagaatgttctgaggggc 
ggcctggggagtgaatacagtatacaaggctgacgttatgacacgttggtgccggggtgggagacttcctgatacttttgggaagc 
acgaggctaacacctcaggaaccccaaactgctgaccctgttgtcaggacagggtaaagatacagtccctgatttaattatgtgaa 
cattaaatcaatggcgtctataatagcaatggactggctaataatcaaaggccagccataaagtaatattcgcctaatatttgtag 
3 0 tgctgttattaaacaaagttcttaccaatgaaagatgctcaaattttaacctttcttttaaataatcaggataccaaattatatgt 

tttgccaagacactccctttctgtataaaatgtgtgcacatccacaagttctctaaattgggtcacacgtgatataagattttaaa 
gtgtgtaggtaacttcagattacttcatttatacaaatcaaagggtctccgaggcctgccaggccagccgttttccaggttgcatt 
gagtgtaactcttgacaagatggaactgaattgaagatgtgtttgaagtcaaaaccctgggtcactcctgagtgcacaactctagc 
aggcaaccacagcccctgggtctgatgtcagagaccctgtggcagcagaatcatgctgacaccctgcagtccagaccccagggtgt 
35 tcagccaggtttccccctctaatctagtccccatctctgatctaaagtgaagtcctatgggtttggagagctgtccgagttaccgt 

gaaatttttcaatccgggttgacaatcttaaatgtgtaaaccacccttctttttgccccttttcattattctgtgcctgtctgtct 
cctatctgcctgtctgtctgtgccactcactttttaaagattttttcctctaggggttgaaactagtccttctcattgtgaagttt 
gctccccccagctctgtccacagccagtctttctgtgcagatataagaaacttgtgtgcatatataagaaacactgtgaaggtgtg 
ggatgttttacagtgcctcctcccacaacacctgggtacccattctgcccctggctttgaggagtctggccccacagccctggaaa 
40 cacaccctctccttgaagtaggagtctgctcagctcccatggcgtgccttccctggggatgccagcctcccttctggccaactcct 

cctctctgatgcccgccttccgctcagcaagctgctggaatcagggtatatgacacacacaggaaacggccctgacaggcctagcg 
tgagtttctaagtgcacggcagcccttccagaaagccttaccccttctgtaatgttactctggagtctctgtgagcactgcggatg 
ggccaagcctgtgccgtcagcctgcctctgtgctgggcagatgcaggcacttactattgtgtgtttgtgagtcagattcctagagg 
gatgacccagcttgtacccgaatggtaacaaacacaggtgcatcttgttaggactgggctggaaacaagggacgtggcagtctgga 
45 gggaggagttctcttgagtctgctgtagctcggcactgcagagggaagttattcccagagccccatttggccaaaggtgcctctca 

gggctttctttagagaagggtgatccttcctgttcctggtgaagagtatccagagtcccattgctgattctcctgtctgcaagcag 
gctatgtctgcaccacttccatggctctgggaagtagattagattagcttttaaagactggctgacttctttaattcatgaagcac 
tggcaagctatgaccacacacgattgcacagtaaccatggccttatgaagactttactcccctaccaagatgctgctggatggtat 
cgtctgacaactgtgagggctgatccccggatggtgccccaggcacagcatgggcaactctgtcttggtgtacccacacttaaagc 
50 tcctctgttcctttgcagcccatccttgcctgcccttgactggcagctcccgtcacattctggtccatacgagcttcggatcgagg 

tgcagcccaagtctcaccacagggctcactatgagacggaaggcagccggggggctgtgaaggcttcagctggaggacaccccatt 
gtgcaggtatggcatctgctctgaccagccaatagctcatacctaaaacagttttggattcacagctaaggactttactcagacgt 
aaaacacagtgacctcagagcctgctatgttccttgtcttcaataatgtcccagtgagtccttcatgaactggaaatgtccaaagt 
caaagtgtgttcaccgtacctcactgaggatgcatcgtctcgcaggcactgcagaggcagggcatcagccactcttctcctcacag 
55 agggaatggctgagcaaatgcccaagtcaaaggatattttgtgtgaatgggtatcactttcatactaccatcaagttaaaagagag 

acagtatgcaggaccactgtgaatcaagggctgtctgtggctaccatataatgcttttcattccatctataatggttttaaaggtt 

TGCCCAG AG CAG ACTTACTTGTGG AG CAGGCACC ATTACACC AACTGTTCTGC AACTCTCTTT CAAAACATCTCTG CC CCTG GAGC 
GGATGTGTGCTCTCCACCCACCCCACACCACACACGTGGGATTGGTGGAAGCACCAGGTCTCAGGTCTCCAGGGCAGCAGCCTCTG 
CTTCTCAGTGTGCCTGCAGGTGTTAGGAGGTAGGGTCTGAGGGAGCGGGTTATGAGATGGAGTTCTGAGGGAAAGGTGGCTGrGAT 
60 GGGCACAGTCACACTTGTGGCATTTTGGGGAAGGAAAATAGAAATCCAACTAACCCAAGTCCAAGAATCTAGGAGTTGCTCGGTTC 

cacgagactggttgtttcagctggtctgcagtagaagtaggttctaacagatgtgctggtatgtaagtgcaagcaggcaaagatat 

GTGAATCCTCCTTCTTCCAATGTCCTTATGTAGGCCTCCAACAGAGGGTTGGCCTACCACGTCTGGATCTGGGACTTGCTTTGTCC 
CAGGCTGACCTTGAACTCAGAGATCTCCTTGTCTCAGTCTCCTGGGATTAAAGGCAAGTTTTGCCTTGCCCGGGGCCTAAGCTTTT 
CATGGCCACTATGCCTCAAGATCTCCGTGTTAAGATCCAGGTTAGAATCCTGCGTGCCCTCCATTTCTTGATTGTACTTCATTCCA 
65 GATGTAGTCAAGTTGACAGCCAGGAATAGCCATGACACTAAGTTTCCCTGAGCGTTTAAATTCTGGGCTGTGATATAGTTTGTATC 

TGGTACGCTGCTCACCAATGGTGGCCAGGAGGCACACTGGAAAGTCGGAGGCCCAGCAACGTCACAGGTCCAGCTTGGTCTTrCTC 
CACCTGGACATCAGTGTGACATCCCAATGGGCGGGGTGAGTTTGTCTTGGCTTCCCTTTGTCACACCCGTCCCCTTGTGAGCTTTA 
GATCCCAGACATTACTGTTTTAAGCGCCGCCGTGAAGTGCTCACTCTCCGGCTGACTCTGGTCACATGGTGTTATGGAGAGCTCTT 
TACCCCAGTATCCCAACATCATAAACCCGGGTGCCCAACCCTGTTATTTCAGGACTGATGCAAACTGGAAGGGGTACTCAGCAGGG 
70 TACCCTGTACTTTTATTTTATTCCATTTAGGTAAATAAAGAGCTGGCAAGGGCAGGAGGCCATGGAGACAAATGGCTGTTTGCCAA 

CGCAGCAATCAGCCACATGGAATGAGCCGGGCGAGGTGCAGAAACGAAGCACTTTAGCAGCGCTTGTGGGTGATATTAAGGTGATA 
TTTGTGGCCTGTGTGCTCGATGCCAATTAATACCTACTCTGTTAGCCGCTTGAGGTGATAAAATGCTGGGGGACATCAGTACGCAG 
CAGCTGGCTTGACATTTTAAGTTTCTCCCCTTCGCAGGTGGACGAGGTCAGGTAGCCTGCCTTCAGCTGTGTTGGGTAACTACCGG 
TATTTACCTCTCCTTTGCCCGCTGTGGTTTTCACTGAATGAAAGTGCATTATTGCTGAATGGAACAGATTTTAATAGGAGAGGAAA 
7 5 TAAGTCTGTTAAAGAAAGGCAGGGGAGTAAATGGAGAGATAATGCCTGGGCGCCTCCACTTACTTGGATCTTACAGCCAAGTGGCG 
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ctgggtgagagcggggggtggggtgggggtgtgtgtgtgcaaataccgtgccctcatcagaaagatggagcttcaggtgcaggtct 
GTGCCATCTTGGGCTTGGTGGTTGGTGGCTGTAAGAATCCCAGCTGCTTTGGGGCGATAAAGCCAGAAGGAGTGTGGGGAGCCCTG 
TGTTTGGGGGAATCTGTGTCTGTCAGCCACAGATCCCCACTGTCTTGTGTGTCAGATGCTGAGCCGAAGTGCTGCCCCTAGAGAAC 
CAGGTCCAGGTGTCTTGAGCTCAGGGCAACAGTGTATATCTCAGTGCAGCTGATATCCAGGAAATTGAAGCACTTCTGAGGGATGG 
5 CAAAATCTAAAACAGTGTTTAAGAAGCACCCTCTAAATTATTTAAGGTGGCGTTAGGGGAAGGTGGCAAAACCAGGCCAGGCCGCC 

GCCACTGCCACAGAACAGCCACCGCTTCTACAACACTGTTGAAGGGCAAAGGAAAACACCCCCTAGCTAAAAAAACACCCAGTTCG 
GTGGCGTTTCTCATTGTGGGACATTAGCAACTCAAGGGGTTTCCTGGGATATTCTCCCAAAGTAAACTCACACCTGTGCCCGCGTG 

aggaaaacagctaaaacgagggaattttaggggatttgttttctcttttggccggtggaccacaaattagataaaaataggatttg 

CACGTAATTATGAAACACACAAAAAATAGAAAACTCTCTTGGTTGCCATGAAAGTGCTGTAACCACAAAGTTCTACCTCAGGCTTC 

10 tgggttattttgatagacccgctagtgccttcagctctgatgtccaactgtcttgctcttggaggggcgaggccatgggccagttc 

gcatgcccggtgtgcggacactccacaagccagtttgtgcccagtagtctttgtagcattcctcactgttgagggcttctatctca 
cccgagaggtctggactcaccgttcaaaatggccacaggctctcactagccattctatggtcaccaagctacccaggcttcaaaaa 
gtctggccttacagtctgctagcatttgaaaagccctatcagaaggcatagccatgggttatcctggaaccaaggaagggttgggc 
agggcttatctatagttttcctcgaagttcccaggaacgagctaccttgcagcccctaggtggacatggtctgcacaaagtcctta 
15 tggagatatccttggggacacggtggctccattcagttaaccactgtcttctgtcagttactgagacaggggctcctacatctgtc 

tagagcatgctgtggtcttgcttctgatgtcacattgtaatgtgagaaatggcctagatcttccttgactatgacacttgccttgg 
tagagcagatgtcacaaatactctgactacaacaggggcatttggtcagggcttctccagctctctccagcaaagtcttcattgag 
tttcatccttgtccagcaaggtccctcgtgaccttgatctggcctctggctatcaggtctctgtgtctgttgggtcttagccacca 
ctgactgaggatccaaattctccagacgcttggcaggggatgtgatatctaccttgtcctgggctatggtggccttacgggctcct 
20 gcctatagaggcccctactgtagcgcatgcaatgctttgtggtttgaggattatctcccatccgggggggtcatggactccagctc 

tgtttaccaatcaccaaaatgacctgcctgatagcatctgcgcatcacacacaggcccgctctgcttgaataattaataggccact 
gaaatatgaacactcagaagctggtcagagcctaacatttaggtttgcagcatagggcttgccatttaggacagtgaccagcatag 
ctaccgcccggccgtgaaggactcagatcaaagagacacagatagtgtcccagacaggtgaccctggactctgggtagaaataagc 
gacatgctctcagggcacagacagcaggtacctgaggatctgttggaaccagggcagagtcatagaggaacccatgacaggccctg 

2 5 gcttgtgctcctgcaccggggccaggcagtggccagtagggactcatgacattagggacccttctgaggttacatagcttgccccc 

accccatatagattcatggcagggactttttctatcgtacagtcctttgacagctgaggacatccactggaagatgacttgaattt 
ctcaggttgttcaaattgtctttgagctaagcccttgttataattacttttctttcttggtagtgtcttttcccccaggtcctatg 
aggagatttagcatgtcaaaaatactgtgagaagtcagttccgaggggtttctgacctgtggccagaaggtccctcgtcatttggt 
ttagtggcctggaatgctctgtcccgtgcgagcctgcatcaccccggattccaggtctcatctctggaggctaacacagagccagg 
30 gtccctcaaggtgttctggtcagagcaccagagcccaagggcgagcttggaaaggcagcatttcactccggctgggtctgcaagct 

ggtaaggcatgcatacagcaggggctaacctgcaggcctgaccccaaagcaggagcatgctgcccagagtcagccaacctgcatga 
ggtctggattaattttttatggatcagcctggacactgcatggagtcctctctcctttcaggactcttcgaggcaaacctcctttc 
cctgcctgtcatgtacagggtaactctcctgtccacttggatgctgcccctgccttcttcacccacactcagcaccaaggtccagt 
gttcagaaaacgtaagggtctcagggaattccatgagggaagctgcagtctcccaaacacaccacagctttgcttactgtccatgg 

3 5 cagagctaaggctcgacagacaatcggtagtaagagacgagccgtcgttccaggaagacatctggggtcagctctcttagcggtgg 

gagagtgaagcagacagagatggccgttcgcttacacagtctgcagcagcatccctgacggcctctgctaagccgtactgacgtcc 

tcaaggctggggtttcatgtggctgggctctctgtgagctcatttcagagccttcccactcagcagagtgggaagcagggagggta 

ttatgtggactgtgggaacaaagacaaggcagggctacaagcagaagcctccccaaatgaagatcctgcaagtctgtcaccaaccc 

cccccccccccagacctgactcagaagctatggcttctttgttccaggctaggaagagtttaagtgatgctagtctgagatacaga 

4 o acctactggtggttttctagtcataggcccacagagctctgacttagttagggttcagatgagctaggtcagtccggcccctcctc 

taccctaccctccttggggacaggtgagatgagggctgagtattggagacaaaacaagaaccggcattcgtgccaatagccacggc 

aagaagtgagccacatgtctccagctggcctgtgaccatgcatggaccttcttcctggtaactctgtggctttccttggcccagag 

gacccatacgtatcacaagtgtccctggctacccatgggcagctgttcaaatgtagaaaagatacaaactgtagagtgttctcttg 

ggaggctcggagggactgttgtttgctctctgggtctgtttgtgcaactggccctgcctcatcatgggaggtggggtgcagacaga 

4 5 ctactgttgtataccttgcctggcctaaggggcttcctttcatctcctggggtagcactgggctccttgcctatgtggatggctgc 

agtttgccctgtagctgcaggatggctgcaggccttgcctagccaggcccagaaccatgacctcactggtcatgttggtagatgcc 

ctcagcaaggacctcagggctgagagaagaagcagatgaagggccgatgcccctctggtataacacacagggtctggggtgccatc 

gtggcatcagtacaacaggtagcctttgtgagcttcaagtgtttttagtccttcatcttagattcccagccctgtatcctcagcgt 

tttgggctctagtcagacagtaagggtcaggttctctttcatacactccatggatgcttgatgcatggccactgagccctgtggtc 

5 0 cacgatgttaacagtaaaaacccaccagaacgctgacagccgcaggccggaccctgcaaggtagaaggaagggctggagttcagga 

CAG CAG CACTATTCCCTGGGCGTTC CCCT ACATTTCTGGGCTTGG C AT CACCATGGT AG C ACGTTG TG ACGTACT ACATGG C ACGG 
CTGCTCCTGAGTGGCCTCTGCCCTGTAACACTAGCCTAGAGTGTCACCACGGTCACCGCCGCGTCGGGATGATTCCCAGGAGAGTG 
TACAGGTGGCGGCTTCCTGAGTGGCCTAGTCTATGAGGTACTGAGGGAGGCGTCTGTGTTTCGAGTGTCTGTACCTTCGTGGCAGT 
TTTACAGAAGGAGTCTGCTGGCGTTGGTGCCTTTTTCCTTGGATTTGGGTGGGCAGAGAGTGGATGAACGCTGCCATCTGCAGGGC 
55 CAGCCTCAGGGATGCTAAATGTCAGAGATGATCCGGGTTGACATGCGTGGGGGTAACTAGGCTGATTCCTGGCCATGCCAACAGTT 

CCTGAGAGCACTGAGACCCCTGGGGCCTTAAAAGCTCTCTTTGCCATTGCCAGTAGGTGGGTGCTAAGATCTGTCCTACCTGCGTG 
TTGCTCGCATTTGTGCCTCTCTTTCTCCCCTGGCCCCTTTCAACCTCTCAGGCTTGGTGGGAATCGGTCCCTTGCAACTGGACCAT 
TGATCTTGTGCAGAACAGATGGACCCTGGTTCAGCCACGTGCCCCTGGTTTAAAATTCCCACAATACCATGCCCAGGTATTGAAGG 
AAGGGTCCCATTCATTTTTTCAAGTAAGGGGTCGAGGAGGTTCCAGCCCTCTCGAGTCAGCATGCAAGGCAGGAAAGTGGCCCTCT 
60 GGGAGAAGAGCAGAGGTGATGCTGGGCTGGAGACATATAGAGCCTCCCTGAGGAGCACAGAGCAGGCCTGTGTTCCACACCCAGGT 

GCCGTGGCTGTGAGCAGCGATCCTTAGATGTCCACTCTGACCTTGTGGCACGACAGGTCATAGAACTCACATCTGATGGAGGTCAG 
AGGCTCAGGGATAAACTGCCAGGAAACTGGTTTCTCCTTAGCCTGGCATCTCCCCCTTCCCCACTGCCTATCTGCCTCAGCCTTCC 
TCAGTCTAGGAGGAGAAGCACAGACTTTGTGAGTGAGCTGTTTTCTGGGATGGGACGGAAGCTCCCTTTCCGGGACCCTATGAGAA 
AGTGAGTCTGGACTCTGACCTCCGGAATGGCACAAGATGGCCCTCGGTGCATCTGCACATGCGCAGAGCCTCAAGAGTACGCGCGC 
65 TTCCCAGATAAAGACAGATCTAGGGTTCTCAACTCTAATAGGTCCGTTCAATTGGCAGGAGAGCCACGGAGCTCGCAGTCCTTTTC 

AG AAAG CCACAGAGCG TGGCTTCCT CCT GG AAAACCTG CACCAGGAC CTTTT ATAT GAGAAACTGTGCCAGCTG CTGGGG AGGG AC 

AGGCTCCAGGAGGTGGGGGTGGCTTGCAAGGCCTTTGTAAGGAAGGAAGCGCATGTTTGAGCCCAGTGCCAAGCCTTTTCCTCCGT 
GCTTCAGGAACATCAGACTTTCTCCACAGGAGACTGTTCGCTGTGTTGGGGATGAAGCTTGGGTCTTTGGGGATACAGGCAGACAT 
GCTACCACTTAAGCCCCCAAGAGATAATTTTGAGGTAAATTAAACAGCTGATTACTAGAGGCCTGGAACAGCTTCAGGCCCCCAGC 
70 AAGGTGGAGTGACTTTGCCAGTGGAAATCAAGTCCCCATGAAGGTGCTCTCAGTGAATGTCTGGCAGGCATCGCCAATGTATGTGG 

tctctggcatttatgccctggtaatatttacatggatacaacctattttgtttttattctattttttatttgtctgccttcttaca 
aaggtagaggaggtttgtacatgaaagacccaaagttcctacgtgcagtctctcacagctcccctgtgctgccctcggcttcagac 
ttctggaaggcctcgtgtgtactcgtgtatcttagctcttggggtctgagggacgtcactagacctagttttgcctgtgcctataa 
acctgagtttgatcatgggtacaatagttgtcttcataggaagagtcttcagaattacatgatataaattaagtactgttgtgggc 
7 5 tcatgacacatatgtgcacacacaaagtgctcacatgctcataaacacgtgcttgcccatccaggcacacattcatgaagcaaatg 
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cacagactctaaaatacatgagtgctcatacagtacaagcacaaatgcagcacacacacacacaccatacacacacacatacacac 
acacaccatacacacatacacacactcacacacactcacacacaccatacacacatacagacactcacacacaccatacacacaca 
ccatacacacacacactcacacacaccatacacacacacacacacacacacacacacacacacacatacacgcgaacacacacaca 
cacacacacacacacgcccatggatgttcatgagataaacctgtacactgttcccacataggtcatatttataccaattcataagt 
5 gcatacatgtataaacacatgtatagttatacataaatggttgtacacatgtcacatatagcaggacatgcacacacacatgcata 

CCTGTGGCACCCTGAAAGCCAAGGATTTTTTTTATTTTCAGACAGAGCTAATCACTAGCATAAATTCTGTGGGTAGCAGATTCCAC 
TGAAGGGCAGTGATAGTAACTCCTTCCTTCTGTCCTAGGGAGCTATGCCCAGAAGCTCAGCCTCTGCCTGTCTCGTGGGGAAGCCC 
TGGGGCCTTATGTCCTGCAGCCTGTACTCATTTGCTGCAACACAGCCGCTCACACAGTGAGAGCCTAGTAGTCAGCGTGCCCCTCC 
TGGTTATGCAGAACTGGACAAGCCCTGTCTGTTTGCCATCCTTCCAAGTGCTCCTGAGTATGGAAAATTGGTTTTGTTATTGGTTT 
10 GGTTTGGTTTTGCAGTATATGTTAGGCAAGTTCCCTACCACTGACCCACGCTCCTACGGTCAATCTTACCTCTTCATTTTGAAATG 

TCAGTCTTTTCTTTGAGTTGTCCAAGCTGACCTTGAGCTCACTCTGGAACCCACTGAGCCTTTGAATGTGTGGCCCTTCTGCCTCA 
GCCTACCGCGGGCTGCGATTATAGGCCTGCACCACACAGCCTAGTTCTCAGrrrGTGCTTAAACTCTCCTACTGAGCATCCATGAG 
GGGTCCTGCCCTCGATGGTCATTTCTTTCCTACCAGACAGGCACACAGTGCCATTTGGAGTGACAGACAGTTCCACAGCTGGTAAG 
GTCTTCATGCTGGTTGTTCTGAGGAGGTCACCCrrACTAACAGCAGCCGCTCCCCAGGGTCTGTGCCTCTGGCTAAGGCTGGTGTG 
15 AGAGCCCCAGTTCACCAGAATGACAGTTGGCTCCTACCCTCTCAGATTGTGGGGCAGGAAGATGGATCAGAATTAGCTCCTGTGGG 

TACAGTGAGGCCTCCAGGGCACAGTGGTGAGTTCCCAAGATGCCCCTGTACCCTGCCAGGAGACCAGCACTCTGCAGTCTCTAGGA 
GAGGGAAATAGAACGTCCAATAACAGAAGACTTCCCGTGTCTGGGAAGAGATGTCTCCAGGCAGCGGCGTTTGTAATGAAGAATTG 
GGGCTGAAAACAATCTGAGGTAATGAGAGTCCAACACAAACTCTTAATTAACCAAGTAGAGGGAATTTAGGTTTAAAAAATAGTGA 
AACCCACCCTGGGTGCCATCCCCAGCCAGGAGGAGGGAAAGTGAGACCAATGTGTGAGCCGATTTCTCTTGTCTTCTGGGATATAT 
20 CACGGGATGCTAATGTTACTCGGGGTCTTAAAAGCAAATTTCCCTTTAAGTTGATTGTTTCAAGTGTGCATTATGTCTTGGTGGAA 

GGATGTCACGTGACAATGTCCTTTGCTTAGTAACCAAGTCAGAATGACTCGCTGAAAGGCAGATGGTTTTCATCAGTTAATTGGCT 
CTGTTAATTCAGACCTTCCTTCCACTGCGTATGAAGGTGTGCGTGTTGGCCCAACTCCAGCACTGAATAAATTTGTCCTCCATCAG 
TCTGCTGGCCTGTCATCTCCCTGTGTAAGTGCTGAGGTGGCACAGGAGCTAAAAACAAACATTTTTAATGTGCAGGAAACTGGGGG 
ACGCTTACACCTTGCAAGTGGAATAATGTGTTTTGTCTCGTTTAGAGGAAGCAGAGAAGACTTGGGTCTGACAGGTAACTTTATAA 

2 5 ATGTTGTTCTGACAGACACTGTGAGAAGCCAGAGGCAGAAGGTCTGTGCAGGGGGATGTGTGAAGTAGCTTAGATTTCTTTTCTTA 

AAGTGAACTTCGTGCCTTAAATAATAGATATTTACCTCCCAGGGTAAGCTTTAAATATTCCTATTTTCACTGAAATGGCATGTTTC 

TAATGGATAAAATTATACCGTATACACCGCCTTCCATGCCTAAGAAGCCTGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN*mNNNNNNNN^ 

NNNNNNNNNNNNNNCATAATTTGTCTCTGAATTTCTATCTTTATTTTTTTTGTTACATTTCATATTGTAAAACTATTCCAATCTTA 

3 0 TATAGACTAGTGGTTTCTGAGTAGATTCATCACACTGCAAGAGGCTCCCAGGTGTTGAGGGGTCTGGACCAACCAACCTTAGTTGT 

TAAACCCTGTTTGCAGTAACTTGTGTGTTCACACAGCTTTGTAGTCCCTGCAGATTAAGACAGTGTTAGATGTGATCACTGGCCAG 
AGAGTAGCAGAGGTGGCTTTCTGCGCTGATGGCCTCAGATGGGGGATTGCAATATTCTTTCAGTCAGCCAGGCCCACAGCAAATGG 
GGGAGTTTGAGGGGAAATGCCCTGTGCTTTCTGGCTCCACCCACCAGCCTTAATCAAGGCTGCTGTTGTCTCAGGATGCCCGGGGA 
CCTGTGGTCAGCAGGCACCCTTTACACTCACACGTGTGCCCTTGGCACAGAGCACACATAAAAGCTGCACGGGTGAATCTGAAGCG 
35 ATCTAGCTCATAGATGCTGTGACTATGGTACAAACAGGGAGCAGGTGCCTGGCCCAAGCCCAGAGAGAAGTCGTTCCATGCTCACT 

TAGTATACAAAACACACGGGGTGCGTGTCTGTGAGTGCGTGTGTGTAGTCACGTACAACAACACTGCCACCTGCACCTGCCCCGCA 
GACTGTCTCTCTCTCTCACACAGGGATCCTCCTTGATACCCGTACGTGCTCCCAACCCATGATGCTCAGAGTCTCTGCTGGCTGTG 
CCCTACTCATCCACGGCTCCTCACAGGACACAAACATTAATTTTAAACATTAATCAGCAGTACCTGTAATGCTGCCCAGAGGCCTG 
GGGAGGCAAAGACCTCCTGGAACCACCTACTGATGTCAGGGAGTGGGTTGGCTGCATATTCAGGACACTGTAAGGGCCACCACCCC 

4 0 ATCTTTGCAACACAGATTCTCGTGCGTACAGTTGTGACACCTGCGTGGCGTCAGCCGCGGGGACCACTGGGCTGTTTTGATCAGCC 

CCTTCATCATACAGTCTGCTGTGAGCTCTTTATTCCGCACTGCCCTGTCTGGTGTTCTCAGATGTTCTCTGGTGTCTGTCAGCTTT 

CCTTCTATGTCCAGAAGTGAACGGGGGTAAGGCTCATCTCCAACCCTTAACTTCCTACCCATCAGGAATGGGCCATCCAACAGGAT 

TATTTCCTGGGAATGCAAATTCAGAGATACAGTCCCTTTAAGGGAATCAGATGAGAGTCTGCTTCTTTCAATAACAGGGTGTGGAG 

agagagagatgtttcctgtggattgagctgtgctgtgggttctggataggcgggcccaggagtcgccagggcattcttactctcaa 

4 5 GTCTAAACrrCGTGTCTGTACTGAGGACTCTCTTGGTCTGGGAGGGAGTTTGAGGGCTCACAGAAAGTTGTCCCAGCTTGCCTCCT 

GGGCTTTGAATTGGGAAAGGAGAAGGTTTTCGCTGAAGAAAAATGATGGGATCCAGGGTCTGCCTCAGACAGGCTCTCACTTTTGC 
CTTCTCAAAGCTGTCAGTGTCTGTCACCTTGTGCCAAGTCGGCAGGAAGAGGACAGAGTTCCTCCCAAGCCTGTGTGGAGGTCTGC 
CAACCTCCCCGTGGAAGCGGTCTGCTTTCATCCCAGCCATCAGAGGTGAGCACTGCTCCACCTGGCCCCTTAGCTTATTAAGGCAA 
CACAGCCCGGGGCCTCTGCCCCATTAACCTCTGACTAGTGGGGAACACATTTTTCTTGCTGCCGCTCAATGAACTTGAGCATTCGG 
50 GCTGTACCTGTTTGAAGTACAGTCCTGGTCCCCAGCCCTTTCATCTTGAGGTAGGACTGGCACTGACTGTGTGTGTGTGTGTGTGC 

CACATGCTGGTGGATCACAGGACATAATGAAAGCCGTGAAGTGCCCATGCCTCTCCTAATGAGCAACTGGCATGGATCAGGCCAGA 
GGCGGTGGCTGAGACCTTTGCACGAGGGACATGTGAGAGGCCCCGCTGCCTTGTAAAACCCCGATACCCACGGCCCACATCAAAAT 
CCAGCAGTAGCTAATTGCACTGTCTGATTTTCTGGTCCCCACTTCTAGGTTTCATTGCCTTTTTCCAATGCTTTAAAATGAAAGGC 
ACAATCCCCTACCATCCCGAAAGGCTGGAATTCCATCGGAGAGACTAGTAGTAATGGCTGGAACCTGGTGTCCTCTGCACTCCTCC 
55 CTTTCCGGGTACCTCCCTTCCCCCCCTAAGGATCTGTGGGGCTATTTCTTGCGGCTGAGGCTCCCTCCCCATTCCCACCACAGACC 

ACCTTCTTTGCTGCAGGACTCTTGAAGACTGCTTGGTGCTTTCTTATGGTGCCGTTCACCATCCTCCTTGCTAAAACCAATTACCT 
AGCAATCCCGCAACTCATCACAGGGCTCTGAGTTCCATGTTCCAGCTCTCCTCCTTTCTGCCCACCTTCTGGCCAGGCCATTCCTT 
TGTGGTCGGCATGAGGGGCTGGGGGCTTATCCATTGGCAAAGTGGATGACAGCAATCGGAGAAGGCTATAATTGTCATCGACTGAG 
TCCTGGCAGCCACCTGTGTATCCTGGCATCCTACAGTGTATCTCATCCAACCCCGGCTTCCCCCAAGGCATCAGGGAGCTATGGGG 
60 CATTGCAAGCATGGTGCATGAGGTGGGCGGATCTCAGGATTCTAAATAGAATGATGGGGTGGGGGTAGGGCTTCTAGGAGTGAGGC 

AGAGGAGGTGGGAAGGGCGGTAGCTACCAGCATGGGGCAGTTTCACTGCGTCTTATCCTGTGGGCTATATACTCTGTCCACAAGAT 
ACTCTGTGGTAGGGTAAGCGGTGCAACTGGCATTGATAGGACGTCTGTTCACACCTCTTTCTCTTCCTGAAGGAGAGGTACACAGG 
GCAGTCATGAAAGGATGGCCTAGACACAGTTGTGTGTGTGTGTGTGTGTTGCTGTGTTTATGGTAAATGCATCTATGTTACCAATC 
ATGAGTGAGCAACTCTCACTCTGCTAACTTGTGCCATAACTGAATGTAAGAAAAATAAGCCTGTCTTTGGGGGACGTGCAGGACTG 
65 ATGTGGGGAAGCCAGAAAAGCCTTACCTCTCCAAATCTGGAGGTGAGGGCGCCATGAGCAGTCCAGCCACCTCCATCTCTCCTTTG 

CTCACCTGGCTTGGAAGGACATTCCTTTCTCAGAGGCCAGTCAGAAAGCCCCACAGGTTGGGTGTGGGCTGAGATGCCATGGACCA 
TCAGGCTTGCTAGAGTTTTGTGGTCCTTTCTCAGCAGCTTCTCCTGGAGAGAAGTGAGCGTATGAGTTCTGCTTTGTCACTGGCAC 
TTGTAGCATGCAAATGGTGTGAAAGCTGCCTTTGTGTGTGTGCACATGTGTAATATTGTGTGTGTGCACATGTGTAACATTGTATG 
TGTGTGACTGTATACTTTTTGTATGTGATGTGTGTACAATATTTTAGGGGAGTGTGTGCGATGGGGTGCAAGTGTACACATTTGCA 
70 CATTGCCTCTAGGTGTGCCTGTGAACCCATGTGCACACTACCTGTCTTGTTACACGTGTGCAGAGGCATGTGTGAGGTGTCTATTT 

GTACATTGGTGCATATATGCAAACATGTGTCTGTTTGAAAATAGAACTAAGAGTGTTCAGATCCTAATCTATATTTTGGGGGCCTT 
TAGGATAATGAGGCTTTATTTATTTATTTATTCATTCCGATAGTGTCTCATTGAGTAGTCCTGGCTGTCCTGACACTCTGTAGACC 
AGGCTGGCCTTGAGCTAAGAGATCTGCCTGCTTCTCCCTCCCAAGAGCTGGTACTAAAGGTGTGCGCTACTATGCCTAGCTGCATT 
TTATACTTATAATTTCAAGAAGTACTAATATTATATCACATGAAGGTGAAGGTCTGGGCACTGGACACTGGGCACTGGGCACAGTT 
75 CTCCTTTTGAGCCAGTCTGTTGACAAACAGTTGGTTCCCAGGATTTTATGTTCATGGTGCCTACTTACTGCGAGTCTTCTGTTTTC 
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TTGCCAGCTACACGGTTACTTGGAGAATGAACCTCTCACGCTACAGCTGTTCATTGGGACGGCTGACGACCGCCTGCTGAGGCCCC 
ACGCCTTCTACCAGGTCCACCGGATCACGGGGAAGACTGTCTCCACCACCAGCCACGAGATCATCCTGTCCAACACCAAAGTCCTG 
GAGATCCCGTTGCTTCCAGAAAATAACATGCGAGCCATGTAAGCCAAGTGGGGGCTGTGCCCGAGGGGTGGGCTCCTGCTGCTCTG 
CCCAGCACCCAGTGCTTAGCCCCAGCTCCTAGGCCCCAGGCCCTGTGGCTCTCTAGAGCCTGAAGAAACTTTACAGATATTTACGA 
5 TGACAGATTTGCCTCTTTCTGGGTTCTCAGGTGCTGTGTGTTATGGCACCAAAGGTGTCTCAGTCACACAGCTGTAAACACTGCCC 

CCAGGGCCCAAATTAAGTTCCTAAACACAATGCCTGTTTACTTCTGAATGCAGCCCCGTTCATTCAAGGAATAGTTGGAATAAAGT 
GAAAAGATAGGGCGGGCAACACCTCTGGATTGTTTTCACTCAGAGCTGACTATGCACGCGGCTGACATGGCCAGCATGGTGCGCAA 
AGCCCCTGTGGCACACGATTAACTTAGAAAGGGATTTATTAGATGCTGCCTGCACATCACAGAATATCGAGGTCATCCCGTGATTT 
GAGTGCCCTGTGTTTTGAGTGGAGAAGCTGAGAAAACACGGATTTCCATACTTCCCATGGGAGACACATTGTACTGGACCCATGGC 
10 GAGCACAGACAGTAGCACACATAAGCAGGTCTCCAGGCAGAGGATGAGGCAGCCATGATGAAAGCACACAGACAAACGAGACCCAG 

ATTAGACTGGAAGGCCTGATGTCACTCTGCGGTACTCTGTCTCTGAGGTGACTCGAAGCTGAGAGCTGTTTGCAGGAGGGGCTGTA 
AGGGAGCCTGGGCTATGCACGTAAAGACTGCAGTACATGATTGAGTTTGGGGGACAGGTGAAGTGCAGGAGATGAAGTTGGTGCAG 
GAGATGAGGTTGGTGCAGGGGGCTGTGCCAAGCTGCACCTTGrGTGTCCTTTGGTAATTTCTTCGTAACTTTAAGCCTTTTAAGTC 
AATGACCAAAGGGAAAGCATTCTGCGTGTCTCAGCTTCTCACCAGTCTGAGGGACTCGCCCTCCAGGGCTCCATTGCCTGCCCTTG 
15 GGTTTTCTTCCTCAGCTATATAACCCAACTTTCCTAAGGACAGGATAGAATTAGAGAAAAGCTCTTTTATTATATCAAGATTTTTT 

TTTTGTAATGTATTGAACCTTTTAC CAG ACT ATAG ATTTGAATGAAATT ATG AAGT AAAATGATTG TGAAACCCTGG AAG AAAAGT 
TTTACAAATCATAAAAGGTATTAAAGTAAATAAGTGAATAATTTCGGAGCCCTGAACCACATTGGCTGGAGAGCCGCAGGACACAC 
AGGAGGCACAGCCTTGAAGGCTCTTCCTCTCTGAGCTGCTCTGACACATCTCTGCAGGGTCCGAGATGTCTGGTCCCAGGAGGAGA 
CTACAGCCTGCAGGGCTACTCAGATGTGTGGGTGCTGTAATCTTTCCCATAGGCATCTCTGCGGGGAGGTGGGGCTGGGATGCCCA 
20 GCAGGAAGGCTGAGTCTTTAGTTCTGGTCCAGCAGACCAGCTGGGCAGAGAGTCAAGCCATGGTCTTTGTTTCCTGCAGCATCGAC 

TGTG CTG GGATCCTG AAG CTCAGAAACT CTG ATATTGAGCTG AGG AAAGGGGAGACAGACATCGGGAGGAAGAACACCAGGGTG AG 
GCTGGTCTTCCGAGTTCACATCCCACAGCCCAATGGCCGGACGCTGTCTCTCCAGGTGGCCTCGAACCCTATCGAGTGTTGTAAGT 
AGCAGACCATGCTGTAACTGTTGCACGAACTGTCCCCTCGAAGGTCTGTTTCAGTAGGCTTCCTGGAAGATAGGATCCCTCTCAGG 
AGAC CTG ACTT CCACGTCTGGCTG CGTT ACGCATTCCCACACACAG CTGGGTG CTGGTTAGAATCTG AC CAACGTACACAGCACTC 
2 5 GTGGCCTTGGCAACTATATTAGTAAAACGCAAAGCCTGTCATGAAGCAGAGTTATTCTGACTGTATCTTTATTTATTCCCTGCTTA 

TTTTGAGGGAAATTGAGAAGAGGAAGTTTGGATTTGCAGCCACCAGACTGGACAAACCCAAACAATTCCTCCTCTTTATCCTTCTC 
TTCCGATTCTCTTTTCCCCTCCTCTTCTCTCGTTCCTACCCAGTTCCTCTTCTCCTTTCCCCTCTGCTCTTCTCCGCAGCTTTATC 
TCCCATATTCTCCTTCTCTTTTATTATCTATCCCTCCTCCCCAGTTTGTGTGAATGTGTGTGCATATATGTGCACATGTGGTGTGC 
ATGTATGTGTGTGCATGCGTTCAGGTGTGTATGTGTGCACACATGTGTGCATGCATGTGTGTGTGTATGTGTGTTGTATGTCTGTA 
30 CACGGCTACAGATGGAACTCATCCCTATGCATGTTAAACAAATGCTCTGCCAGAGATCCATATGGCCTGTATCTGAATTTTGTAAC 

TCACCACGACTGTTCATCTTCCCTGATGGTGCCAAGTTATGCCTTTAATGTGTGAGATGGCAACAGGACATGGCTAAGGGTTCCTG 
GTCCTAGAAAGAAGCTGGTATGGATGAAGCTACCACCTTCCTCTGTCCTGCTTAGCTGGTTCCTTGTCACTAGAAACATGTCAGGG 
GCCATCCTCTCAGCCCCCTGCACCCTGACGCCCTCCCCAATCTGGGGACTGCATTCATGTGGGGTCATCCAGACCACTGAGGGGAC 
AGACAGTCTTGGCTAGCCCTTGCTCCTCATATCCCAGCACTGTCAAACTATGTCCCTTCTCCAGCTATTGTGGCTTCATCTCCTAA 
35 GAGACTCTCACCATGGGGAGATACACTCACTGGGGCTTTCAGTTCCATGCTGAACTCCTGAGTTCTGCAGGCCACTGTCAATGTCC 

CCTGGGATGTGCAGCAGGTCCCCTTGCATCCACTAACTGATCCTTGCTTCCTCTGGAACAAGCTGAGTCTTAGTCACACACACACA 
CACACACACACACACACACCACACACACACAAGCTTGTGGCTCTGCCCTCTGTCCCTACCTGTCTCAGTCCCCTGGAGACCTGACT 
TTCTGAGGCTGAATCCTCTCCCCTGCCCTGGTTTGTCTGGCTGGAAGGAGTCTGAGGAAACTCATCTGACACAGGTGCCCAGAATG 
TCACCCCTGCTCCTAGCCTCTGTAGTCCCCCTTGCAGGACCACGCTCATGAAGTTGCTGATACCCTACTGGGTCTCTCCCAGCTGC 
40 CTGTCAAGCTTTCTGCTTTGCCTCTGCACCCAGGCTCAATCTGTCACTGGGACTCTTCCTACCCAGCTCTTCCAAGGCCCTTCCTG 

CCCTTCCAGGCCAGGAGCCAGCATTAGAAGTCAGAGTTGCCTATTGCTGGCAGCTTCTGAAAAGAGTGTTCCGTTCTTAACGTGGA 
ATCATGTCCTGATGGGTTTGCCTCAATCCTGACACCTACGGTCACTATGGTTTGAGACCCTCTACAAAGTTCAGGGTTGGCCAGTC 
CCCAGAGAATCCGAAGAGTTATGTCAAATGGCAGCACCCGGGGCCCAGCACCTGAGCTGCAAGGCATCCTCCAGGCCGCAAAGACA 
AGGTTTCACTCACTCTTGCCTCCTCTGACACAGCCCAGCGGTCAGCCCAGGAGCTGCCCCTCGTGGAGAAGCAGAGCACAGACAGC 
4 5 TACCCAGTCATCGGCGGGAAGAAGATGGTGCTGTCTGGCCATAACTTTCTGCAAGACTCCAAAGTCATTTTCGTGGAGAAGGCTCC 

AGGTATGTTCTTCAGGCTGGCCCGGATGAGGTCCTGTGCTCAGTGCTGGTGGGAGCTGGCTCCTGGTTGGCAAGATATGGACCCTC 
CCCCTGCATGAGTGCGTTTGGTCATAGCATGGGCAATTGTCTGATAGAGGTAGCCGTCAGTCCACAGGGGCTCTGAAGAGCTCATG 
ATCTCATCCCCTTTGAGTTTTTGTATTGCTGAAAGTCAGGTCAAAGTTCAGCTTTCGGGTGCACAGGGCCAGACTTTTGAAAGTGT 
GTGTTAGGAAAGCCTATAGGCTGGTGTTGGAAAACTCCTACTTGCTAGAGTCATCTGCTCACCTGGAGTGGTCATCAGGCCTGGCA 
50 CCTGTTTTGAGCTCTGCCCAGCCCTTCATTCTGGCTTTTCCTCTTCCCCCTCCATGAGGGAGAGCACTCCCTTGGCTTCTCCAAGA 

AGCCAGTCCCTTAAACAAGTGCCAGCTAGTACCACAGTGGATATAAGTCTGGACCTGTTGACCTTCTGTATTCACCTCATGCGAGT 
CACTGGGACCTTCAGTGTCACAGCCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGAAAGAGTGTGTGTA 
TCTGAGTGTGTGACTGTGTGTTTGTATTAATGTGTATGAGTGTGTGTGAGTATGTGAGAATGTGTGTGTGTATGTATGTATGTATG 
TATGTGAGTGTGTATGTGTGTGAATGTGCATGAATGTATGAATGTGTGTGTGTGTGTGTATGAATGACTGTGTATGAGTGTGTGTG 
55 AATGTATGTGTATGAGTGTGTGTATATGTGTGTGTGTGAGATCTCCATCTCCACAGACACCCCCCCATACCCCACAAAGATCTCCA 

TGAGAAGACAGAGCATGGCACTGCCATGCTCAACTGTAGCTTCCTGCTCACAGTAGCCCACAATGAAACTGTCTCATGGTTTGCAG 
ATGCCAGGGGTGAGCTTAGAAGGGCCGGTGTCCTGAAGAGCTGTACATTTTCTTTACACCTACGGCCATTGTGTCTGCATGCCATT 
GGGGGCCAGGAGTGTGGCCCCAGGTCACTTCAGTTAGACATTGGTCCTGGCTGCTCTTCCTTTCTGGCTCCAACTTGGTAGAGCTG 
TACTGACCAGAGAGGCTTTTGGGCTCCAGAACACAGGGAAGGCTGAGCAACAGCCGCTTCGGTGGCTGTGGGCAGGCGrTGCACTGA 
60 CCCGGAAGATGCCTGCCCTCAGCTGCAGTAACTCCTCTACAAAGGGTGTATGGAGTTTGGAATTTTGGACTCAGGCCTTCTTCCAG 

ATGGGGATTTTTTTGGGGGGTGCCATACCCTATCCACAAGGGTATTGGGGTAGCATCTACTCCAAGCTAGTGAGCTGGAGGCTTTG 
CCTGCTTTTCGTTCTTACCAGCTGGCCTTTTCTCGGAGGTGGTCAGTCCACACTTAGCCTAATCATTGCGGAGTGCCGAGGCATTC 
AGTGGCCTCCATAGTGGGGTCTTGATTTTGTACCATTCACAGGAAACATAAGCACTTCAATCAACACAGGCTTTGACATTTAACTC 
GG CCTG CCTCCGTAAT CATGCATGTAATTGG AAAATATGTTG TAAATTATAAAGAAAGCC CAACT AAG TG CAGTGAT AAAG AG AGC 
65 AGTGCCCACACCCTTCTCCGGGGAGGTAAATTCTGAAGTCATTTGACCTTCTGAGCCTCAGGCCTGCCTCCCTGTCAGCCAAGGAG 

CACTAGACATAACTAAGGCTCCGCACTCTGCACTGTAAGATCCCTGTACTCCAATGAGGGAGCCCCAGGCAGGATCCAGATAGCTT 
CCCTATCTGTTTATGGTTTGTTCAAGATGGGAAGACCTACAGAAGTGCCTGCCCCACAAGGGAATTGGCCACAGCTGTAAACTTGG 
TAGCTCGCACCTGCCGCAGCTGGGTCTGAGCCTGGGAACAGTGGCAAAATGCATCTTCCGGACTACGGAGTGAGCAGCCCACTGCT 
GACCACAAGCCCCTGCCTTACTCTGCTGGAAGCCCCATCTTGCCTTCATTGGATTATTCCTACCATAAAGCTAAGCTCCTGAGGCT 
70 GCAGAATGGGTCCCTGACCTACGTTCACAGGTTACAAGTGATGTCTATACGTAAGGCCTGTAATAAATGAATAACAGATAGACAGC 

TAGATTATTTGCATATGTGCTCAGGTGTGTGCATGCAAATGATATTTTTCTGAAGGAAGGAAACCAATATCTGCATGAGTCTTCCT 
TTGCCTTTGGTTTTCTAAGCAAATATCGTCCCTGACCTACCACACTGTGTGAGTCGGGACGAGCTTTTTCTAGTTGTTTCTTTCTG 
GCAAGCCAGAAAGCTCAATCTGAATTGCAAGCACAACCGGACCCTCAGTTTCTGATAGCGTGCCTGGTCCAAGTTCCATTTTTAAG 
75 CTGTTGGTTACAGAAGCCAAACATTTGGATGAGAGGAGAAACAGATGTGTGGAAGCTGTGGTCTGGGCATGTGGGGCTGGCCTTTC 
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TGGAAGGGGCCATCCCTATGGCTCTGACTGTTGTGGACATTGTTGAGTCAGGCACTCAGGACTAGAGCCAGGGGTTTGGCTCCAAT 
GTATCTTCCCTGTGTAATGCAGAATATCTGAGTCACAGGTACACTGTGGACCATCATCCAGTGCTCCGGGTCACAATGTGCAATGA 
CTCAAAGGGTCCTCTGCATCTGTTGTCAAAGAGTTTCCCTGCCAGGAGGGCTGTGGGAGTGGTTGCCGCTCTGCTAGAGTGGCTTG 
GGTAGGCACGGGTAGCAGAGCCAGAAGTTAGCTCCTACACTCTACACACTGCACCCTGCCATTTCACCGAGCAGCTGAGGAAAGTC 
5 ACTGCAATGGCTTGCAGAGCTAGCTCCTCCCTGGGTCATCAACTAATGATCTCCAGGTGGGGGTGAGGGTGGTGCCACAGGGCATC 

AAGCAGCATGGCCCTGGCTTATGCATAATGGTGAGGTTAGGACTTTTCTCTGGCCTCTTCCTCCTCCTGTCAGGAGTATCCATTGA 
GGACTGGCTGGAATGAGACTGTCTTTCAGGGGATGAAGGTCAAAAAGAAGTGCAGCCCTGAGCATCAGGGAACACTGACTGATAAC 
AGACATCCTTGGAGAATATTTTTTCCAGGAAGCAGAGGTAGTCAGTGAGGTCTGAGGGTACTCGCCACACAGGGCCACACGTCCCG 
TCAGATGCTCTGGCGGCGTTTTGGCCTATCCACTCCAAGTGCCGCAGGCGTCTGGCATGGAAGATGACAGGTCAGCTCTCCCCAAC 
10 ACCCCCACTCCCCACCTCAAGTATGGCTTCATCTTCAGCTCTGCAGGCTCGATGGCGTGTTTGTATGTGAGTGAGAGCACGTCGGT 

GTCTGAGCAGTGGGATCAGTTATCCTCCTGAGCTCAGCTCCGTCTTCTTTGGAGACTGACCCAAGGTGAATGAAGAATAGAGGACA 
CTGGTTTCTAAGGGAACGCCCAGCTCTACATGTTGGCATTGCAGGTAGCTCrGTTTGAAAGAGTATTGAGGCCTATTTGGGTGTCT 
GTTACTGCAGTGAAGCCAAAACCGAGGTGCCCCAAACCCCAGTACGGACAGGTGACACCCGACCCTCCTTCCTTCATCTTCTACAC 

ttgctctgcagtcacaatgctctctggtgtcctgcgtcaagtctgccctcaaaacacagacctgctgtgctttgctacccacagat 
15 ctgctttcctagctggcccttcctccctcccttcctcccttccctctccttgggaagggacacaggagtggatgggtgggtattgg 

ggcatacaagcagaaggtggcagagtttgtgaagcaaaggcgtcactgggcataggaaggcaagagtggccggtggatccctctga 
cctcaggcaggtgcatagatggagctctcacgcctttactctctgactttccttgtacttgaagagtggggcagattgaacactct 
cggaaatgggctgccatggcagcgagagagaaggtctcagggtcaaagggcagcctcagtcaggtctcagggcagaagagcagctg 
aggagcctcctgactatgaccgtgtgtagcaggaagtgctctctcaacctagctaaggggtcagggagacacctgtctgatatgga 

20 GGGTGGGGCACAGACACTTCATTGTCGGTGTGTCTCTGGGGACACAGCTGGTCCCAGAGCTTGCCAGAGGAGAAGGTGCTAAGCTG 

TGGAGGAGGGACCTCTGGACAGCAGAAGACAGCAGGGCTGAGAGGGTTGGGGACCTAGACTCTACGTGCGGCATGTACTCGGGGTC 

tccctaggctttcagcctgtttgttaattgttaggagtttcaagggacccctgcatggtagcacttgcccctgacaagagcatagc 

AT AGG AT AGCATAG CATAGGAT AG CATAGCATAGG AT AGCATAG CATAGCAT AG C ATAGC AT AG CAT AG C ATAGCAT AGGATAG CA 

TAGCATAGGATAGCATAGCATAGCATAGCATAGAATAGCATAGCATAGCATAGCATAGCATAGCATAGCATAGCATAGCATAGCAT 
25 ATCCGGGAACCCTGGGTCTCCAGCCAAGTGCAGTATAGCTGACAGGTCTTTGCTCATTTCTGCTTTTGTTGTTTGTTTGTTTTATT 

TTGTTTTTGAAGTGTGAGCCTATTCATGAGCACAGGCTTCAGGGCATACTGTCCCAGGACTAGGAAGCAGTCTACAGAGAGATCAA 
TAGCTTCAAGCAGCTTGGGTGGGGGCGCAGGTGGAGGTATTGTACAGAGTTGTATCCCTGCATGGGGCATGTGTATTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTCTCAGTGTGTTTATGTATAACTGAGCATAGGTGAATGTGTATGTATGTCAATGTGTCATGAGGTA 
TGCATCTATCAATGTATGGGCGCATGTGCCTGTTTGCATATTAATATGTGCTTATGTGATGTGACCAAGTAATCCACTGGCCCTTT 
30 GTAGAATGTCCCTGCCCCTTGCAGTGCTGAGCAGGGGCACCTCAAGTTTCCCGAAATTCCACCATGTGGCCGCTACAGrrAGAGAC 

AACCAACTTTACCTCCCGTGGGGACAGGAGTGAGATCCCCACAGTGTCCTATTGGTGGTCAGTCTCCTGCCTTGGATAATCTATGT 
GCCTTGGGCCATGTATACACAGAAGCATCTTCTCAGCTACGTCCTCAAGAACTTGTGAAGTCCCCAGATGCAGCTGCCTCAGGCTC 
TATAACCCAACGTGTCTCGGGGTCAGCTGTAGGAGCACACATGCCCTGAAGTCACAACCAGCTGTAGGAAAATGCTTTCTTTCAAT 
T CCCT GGCCATGGTCTGGGGTGGGCCAGAAACGGACAGTGTCTGCTCCCAGGCTCTGTACGCCATCAGCCCTGCGCACACATGCTA 
35 GTTTTCATCACGGGCATAAAAATACCACCGTGCTGACCTGGTCAGGCGAGGTTCCATGTGGCTACCATGCACCCTCACTCAGCAAG 

ATTTGGGGAGAGCACACCCTTGAAGTTCCACTTACAGACGTGCCCAGCTCTGCATGGTTCAGAAATCACTGACCCAGTGAGAGACA 
TAAGCTGGGGACCGGACCCATAATCCCTTTTGCAGAAGGCATTTCTTCAAGTCTTAGAAGGAAATAAATTTGGAAAGGCAGTGAGA 
GACCCACCCTGGGCATTCAGAAAGTAGACTTGGCCTGAAGGCCTGCAAGGTAGGAGAGGCCTGCCTCGGATCCGGGTGCTGGCAGG 
CTGAGTCTTGCTGTGAGCTTCACGAGCAGCTAAACTCACCATCTCAAGATGGAAGCCACACAGGGTCCCTACAAAGGAGCAGCTGG 

40 tccttgccagtctggttcctcttcttcctagagtgtctcaggatgacattcgacagtcgcagtcacaatcccttggatggcacctt 

TCTGCCTATTTCCTGAAGTGTATTCACAGATTTCTCACAGGGTGCAGTTCTAGCGGCTTTGCGACTGTTTGGTCTGTGCCCAGGAT 
ACTTTGATCTCCATGAAAGAAGTCCCTTTTCCACAAGCACTGGCACAGTGAAGGTGTGGCTGGGTGTGGCCCTGAGGTTCCAGTAC 
TGGAAGTACTCATCAGAGTGGCCATGTGGGAGATGCTGGGGCTTTCTGGGTGGAGTCTAGGGAGAAGGGTGAGGTAGGTGTGTGTA 
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGGGGGGGGGTGAGGAGGGA 
4.5 AGGAAAGGGGGGCAGGTCACTCTGCAAGAGACCAGAGTGCTCCTTAGCTGAGCGACCTGTTGTGAAGGGCAAGCCTGGCCCTCCGC 

CCTCTGGCATCCTGCCTAACGGTGGAGGCTTTTCCACATACTCCTACCACACGGTGCCATTGCTACCAAGCCCCCCTCCTCCCCAG 
GGACAGAGTGGTTGCTGAATCATGCCCTGCTTCGGGCATTCTATTTTAGCCACAAAGAGCAAGAGAAGCCGTCAGCTCTTCCCTTC 
CTCACCCAGATGCCCACTGTCGCCTCTCCGAACCTTGTGGATTTCCCTCCTTGGGATACTATTTGTCGGTAGAGGCAGACAGTGTC 
TGTGCTTTGCTCTCTGGTGCCTTTCACAAAATGGCATTTTAATCCCTGTTAGTCGATGCCAGTGCTGTTCATTTCTGTGACTGACC 
50 AGTACCCCCATGTGGCCAGGGCAGATGGGCATGGGTTGTTCTGTTCTCTGTGACTATCATGAATGAAGGTGTTGTGGATGTTCATA 

GACAAGGTTCTATGCATGCCCGTGTCTTCCTCCTGGCACGTCCCTGGCTGTGAATCTGTCCTCAGCTATGCAGTGCCACCAGGCTG 
TTTCCCAAAATGCTGGGGGTATGGATGGCGGGGGGGGGGTCTTGTTTTACCTTGGGGTTCTTCTGAGGGGTGCAAAGCTGCCCTCC 
TAACCTGGGAGAAGCAGGCCTCCAGGGCACCACATGCACACCAGGCTGGCGACCCTCAGAGCCCCTCTGCAGTCCAGCCCTGCAGA 
GCCTGTGTTCATCTAGCCCCGTAACACAGCCATCCCAGTGCCTCACACTGATGGGGTGTCTGGACCTGCCCCTCCCTTGAGGCTGA 
55 TGGGATGCAGACTCAGGGCTAGAAGGAGGAAGCCTCCTGCTCCACCCCTAGGAGGGGGCGAAGCACATCTCAGAGGCTTCTCCACT 

CCTGAATAAACTCCAGCTGCTTCCACGTGTGGAAACAGTGGCTCAGCCCCTACCCTGGCGTGTGACTGGCCTGTGGGCCTGTGGTG 
GCAGCGGCGTCCTGCAGCCAGTGGAGCGGCTTCAGACCTGCAGGCTGGCTGTGTGGAAACCTTGGGCGGGTGTGGTGGGGAAGCCT 
TTCTGATGACTCACACTGCAGGGAATTCCCTAATGATTTGGAATATTTTTACTTCTGAACTGGAGCACAGTTTCCTACTGGGAGCG 
TAGGGAGCTCCTGATAAGATGGGACACAAAGGCCCTTTTAGGATGGCCGGCTGGCTCCCTGCCTGGGAGAGGCTGAGTTCTGAACA 
50 GCACTTGGTTAACTGGCCTCTGAGCAGGGAGGAGGGGGGTCTGAACTGAGGAGTCTGTGGACGCATCCAATGGTCTAGGGCCCCCC 

TCATGGCCGATACCTGATGATTCCCTCAGGAGTATGAAGGACTATCTCCACGTAATTTGCCCCCCACCACCCCATCCCCCGTCTCC 
TGCCAGAAGCAACCTGCTAGGTGTACAGTCAGAAGTCCATTCAGCCACCGTCAGAGCGAGAAGAGTGCAGCAGAGTCACTGTTTCG 
TCTATTTGACAACTGCAGCTGGAGGACCTGGGTCTGGATGGGACCAGTGCTTTGAATGCCTGGCCTGGGATAAGCACAGACCTTGG 
AGACCCCAAGGGACCATATTTTCAATGGGAAACAGAAGCCGATGGGTGATCTGTCTTGGTGCAATTTAGAAGACAGGAATGGAGTT 
65 CTGTCTTGTCTGGTAGTGGTTGGCATGGGAATGCTGGATTGGAGCTGGCCAGTCTTGGCTTGGTAAGGCACAGTGGCCCCTTCTCA 

GCCACTCTGCTGGGACAGGGGAACAATCCGTCACAGGCAGCACCTTCTCCCCATGGTTCTGAGCCTTGGCAGGAACTTTTGGGATG 
ACGGGGGCCACACTACAGTTGGCACACCTATGTACAGGCAAAGAAACTGTAGATTCTCAGGGACGAGAGGCAGAGAGCTGCCTCTC 
CCTTGTGGAGGGCAAATCTAACACAGCATGCAGCCTGACTACAGACCCAGAGCACGGTTAAAGAACCGCATGTGGGTACTTCCAGT 
TTGACCCTTGTGGCTATAGGTGGCCCATGTGGCTGAGGTTGAGGGTGCTTCTCGGCTGTCATCCCTGAGCTACCAGAGCCTAGGGG 
70 TTCACTGTTTCTGACATTCCGGTGCTCTAGGGGTATCTTGTTGTTTTCCCTGAGGGGTAAGGATAGGAATGCAGTTAGACCCCCTT 

CATGGGCTCACCTGATGGCATTTGCTCAAGGCCTGGGGTATCTGGGGAGCTGGTGTGGCCTGGTGAGGCTAGGTGGCTCTTGGAGC 
CTCTGGTGACTCACATTTCCACCCCGTGCCTCCACCCTCCGCCCACCACCCTGTCCAGTGCTGAGGGAAGGAGCTGGTGTTTGATT 

tatcagtaatgtagggttagtgacagacaaatggggtgtaagcagaaactgagcgtgtgcctaaagcggctcatctcaggaactga 
cttcattttggaggagataaaggccaggatggatagccgtcaactcagtggccacccagttgtccccaggtcatgagcctgtcacc 
75 aggactggggactcagagcctgtgagtggcagacacccttcctctaatcactaggtccacacctcatcgccagctgagaacaatac 
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GTTCTTTCACTGTGCCTATGAGAGCCTTTTAATATTTTTTTTTAACATGCAAACAGCCACTGGGCTAAGGTTAAAAATACCACGTG 

ttttgcatttctaggtcctgatgtggcatgaaatagccaaagaaaggcttctcttatctcctcggtgcttcctctgggcagaggct 

GGGACTTTGCCCTGGCTTCCCCCAAAACACATAGGAGGCTGGTGCGACTTACCAAGTGGCAGAGCCAGGCTGCGCTCAAAGCACAG 
TACATGTTGTGCATTGCTGGGTTATATTTTGGGGGTGCATGTTGTGGATTGTTGTTTTTAGGGGGTGGGGTCGCCCTGCCTCTCTC 
5 TGCTTTTCTGTCCCTTGGGAGAGACTAAGGTGTAGGAAACCTTCCCTGATGTGTGTTGTGGCAGACAAGATGAATATAAACCTGGA 

CACAGGGTGGACCATTAGAAACACTCTTGATTATGTGGGCCCCTCCTAAGAATATACACTGGGCATCGTCTTTGAACTCACCAAGT 
ACACAGGGCCAGTACTCTAGAGCAGGTCAGCACATGCCATCCAGTGTAGGCGGAATATCTAGGGGACACAGAGCACTGCCCTATGA 
CCTCACCGTTTCTTCCCACTCTCCCCTCCATGACCCTTGATTTCTGGGTCACCTGGAACATTTTAAAGATATACTATCCCCCAAAC 
AGAGTGACAGATTTCTTCCTGCCCTTTGTTCCAGATGGCCACCACGTCTGGGAGATGGAAGCAAAGACTGACCGGGACCTGTGCAA 
10 GCCAGTAAGTACTTAGAATCCTGCAGCAGGGACGAGGGAACCAGACGGGGGCTCCTGTTTGTTAAAATAAAACAGTGCTTAAAAAA 

AAAAAAAAGACAGAGGCATTGCCCAAATCCCTTGGCCAAATGAGAGCCACTAGAATAGAATGGAGGCAGTAAGGAGGGGCAGGAGG 
AGAGAGGCTGGAGAGAGCTTGAGGCCTCTTTATTCTGGGTGTGCTTTGCTTTTTAAAGGTTCCAGGTTCTGTCTCCTCTCACTAAT 
GGTGTAGCCCCAATTGAGTGGCTACCCCCCGGGAGATCTTGGTGTTCTAAGCCTCATTCATGGGCACCCAGCACCTGCCTGGACAT 
GCCACCCAGCCTGTGTGACTTGCCACCACCCTCTCCAGAGAACGCCTCAGCTACCTCGCGCTCTTGTTTTGAACTTGGCGTGGACG 
15 AAAGGGCTGACCGAACTGGATAGCTTAGCTCAGCTGGTTGGGTTTGCTGAGGAGCGGTGGTGAATGTGTGACATCGTCTGTGGGTG 

ACATAATTAGTCTGTCTCCCTCCCGCGTACATACGCACCTGCTCGTGTTCCCTCTTCACCATCATGTGAGGTCATTATTGGTTGTG 
ATTGGCTGATCTTGTCTCATATACTTGTGCTGGCTATGTCTGCGGCTGTGACATGTTTCTGACTGTTGGTGTGGTCTTGTCATCTA 
AAGTGGCTGCTATTGGAGACCTCGTGGAGTCAGGGTCCTCTTTGCTGACTGCAGTCTGTCTTCGCCATCCCTACGGTTTCCTCCCT 
TGCTTGCTCGGCTTTTGCAGTACTGGAAGTTGAACTAAGGACCACGCATACCAGGCAAATGCTCTACCATTGAGCTATAATCCCTA 
20 CCTCAACAGTGTCTTTT71ATTGGACATTAAGCTGTGGATGGCTAAACAAATTAGAGTACTGTCGCTGAGTCCTGTGCGAATTCAGT 

CTAGTCTCAGAAGAGCATAACAAAATGCAGTGAGTAGGTTTTTGAAGACACCCAAACCCTCCCTAACTCTGTAGCTCATTGCACAG 
ACTTCGTCACAATAGT CTGGG CAGCGTG CTTGTGACCACAGGG CATG AGG AGCCTTTGGTG CGCTCC CAGTGT ATGGAAGTGGGAT 
TTAAATGAATGAGAGAGCTTTTTTTGGTTTTGTTTTGTTGTGTTGTGTTGTTTTGCTTGTTTGTTTGTTTTGGTTTTTCGAGACAG 
GGTTTCTCTGTATAGCCATGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCT 
2 5 TGGGCATATGAGAAAAGGACTTTTTCTATGAACACTGGGCAGGCAGCAAGAATCACATAAATGGGGCATGCTGGTAATGGGGTCCA 

CAGAGTGGACAGGCAGTCATGGCTCCCGTCAGCAGAGCAGTCACCAGGGTGTCTGCTTCAGTTGCAGCAGGCACAGGCTGCCTCCT 
TGTCTTCTAGCTGAGTCAATGAGGATGGGGGAAAAGAAATCCTTTCCTGCTTAGGTTCCTCTCAGGCACTGAGCCACTCTCAAGAA 
ACCTTTC CAAGTACTT CTCAGAGG AAAGGTCCT CTCTGGCCAGTGAT ACTGTTCATG TAGATG AAAT CTT AAACATTCACT CACAG 
TACCCGGCTCCCTCCCTCCCACTGAAGAGATCCTTCTCTGCCTCAGTCTTGTCTCTTGACTTCATCCAAGTTGTCCTTAAGGAAAT 
30 ATTGAAGGCAGTGGCACATACACATGTACATGCGCACGCGCACGCACACACACACACACACACACACACACACACACGGAAACATA 

CCTGCACACACATTGCATTTATAGATATTTTAAAGATGGGTTTCTGCTCTGTATGTGGTTATGCATCGCCCCCACTCAAGACGGTG 
GGTTTCCTCAGGCCTGTGCTGGCTGCAGCCTTTACAGTCTCTGACAACACTGAGAAACTCCCAACACTTGATCTCAGGGCCCACTT 
CCTCCAGCTTCCTTCCTGGTTTTGAGAGCAGAGCTCCTGGGGAAGGAAGAGGCAAGCTTGTAATAGGATCTGTCTGTGCATAGTGT 
TGAAGTGCGTTGACTTGTGTCCGTATCAAGATGTGACCCTCTTTGGTCATTTGGGATAAGCAAACAAGCCAGGGATAGCCTATCCC 
35 TTTGGTCCTTTCTGCGTTCCTTCCACGGACCTCAGATATAGAGACCACCATGGGGTAGCCTCrTTCCCTTCACCTGACTGAACTCC 

AACGTCACAGCCAGGCCACTTAAAGCTGGGCACAACCCAGGCCTGAGTGGCCACAGTTTGGGGCTGCTTCCTGCAAAGGTGGGCAT 
GT AGCATAGGCACCCTTTACCCG CCCCT CCCCCAC CCATCTCTTCCAAAGGAAGTGAAGG TAGATG ACACAGCTTCCTCAGGTTGA 
TGGAGCCCAAGGGGATGGAGCCCAGAGGGGACCCTAGCCAGTCCTGCCCTGGGGCTGGCATCCAAGGGCTGTCAGTGCCAGGTTCT 
CTCTCTGATAAAAAGAGGCTGGGGCTGAAGTTCTTCTGGTTTCTGTTTCTAACGCTGAGGTTTTATTATTAACATAACTCAATAAA 
40 GTTTGCTGCCATCGATTTACTACCATTATAACAAGCTACGTATGGTTAATTACTTTAACAAAAGAAATGGTACCATGGATTTTTCT 

GACACATTTCCCCTGGCCTGTTAGACTAAAACCACACGAGGAAAGAAACGGAATGAAGAAACTTATGGATCTGAAATCCCCAGCAG 
AAATCAGGTGTAGCACTCAGAAGTACTGACCTCCCTCCCTCCCTCCAGGCAGCTGCACCATGGGGCCCGGCACCCCCAGGACTATC 
TCCCCCCCCAACTTGGGTGTTCCCACTCAGTTCCAAGTATTCATGGCTTGCATTCTTGTTTGCCCTTGAAAGAACGTGTAACAAAC 
AAAACAAAAAAAGAAAAAAAAACTTGCATATTTCTGTTTAAAAACAGGAAAGAAAACAGCAGCCACCTCGGTGTTCTCAACTGTTC 
45 CAAGGCCCTGGGCTGAGCTCTGCTCTGCCTTCATTATGAGGAAATTAAGGATTCTGATGGAACTCCGTGACCATTGTCACAGTGCC 

ACTCTGGACAATGTCCATAAGGAATTCCACCATGTGTAACCACAAAGTGCCTGCTATAAGTAGGCAGAATGCAGCCTTTTGTCTAA 
AGGTCACTGGGCCTTAGATACTGGGGCAGGAGTAGGCCTTGAAGTCAGCTGTACCAGTAGCATCGAGGCAGCTCTGCTCTCTGAGA 
GATGCCCATAAGGGTGTCTCTTCTTGCATTAGTTCAACCACAAGGGTCTCCCAGCCTCTAGCTATGTGAGAAATGAGGGTGCCGCT 
TCCCTGAGGAGCCGGTGCACGCTACCTCCGGCCAATTCACAATCAAAACACGTGAGTAGGTCACACACAAGAGTCACCATCAGAGG 
50 CCCTCTCAGTGGCCATAGACAGCCGTTTGAGTGGACAGTGATGTCTGGACAAAGCGTTCCTGGTCTGTAAGGTCCTGACTGTTCCC 

TCTTTGCTGTTTTACCACCAGAATTCCCTGGTGGTTGAGATACCACCTTTCCGCAACCAGAGGATAACCAGCCCCGTCCAAGTCAG 
TTTCTATGTCTGCAACGGGAAACGGAAGAGAAGCCAGTACCAGCGTTTCACGTACCTTCCTGCCAATGGTAACTCTGTCTTTCTAA 
CCTTAAGCTCTGAGAGTGAGCTGAGAGGAGGTTTTTACTGAGCAGCCCCCCGAGGCTATAAGAGGATGTTGTTGTAAACAAAACAA 
AACAAAACAAAACATACCTGTAGCCTCTTCACACCACGTGATAGCCCTATTCACAAGACCAAGTCGCCCACCCCCTCAAAGAAAAG 
55 CGAAGCCTGGGTGTGTTTTCCTGTGACTGGTGCATGCTGGGGTCATCACTTGCTCGCCTTTTGCAAATACAGCAGCGCGGCCAACC 

AAGCAGCTCTGCTGCGCTCAGGGGCTGATGCGGTCTGGGGGTGTATATCTAACCTCTGTGAGTCTTTGGGTTAGAAGAAAGTATTT 
GTCAACGCAGTTTTGTAAGTAGCTTCGAAAATAAGCCTGCCGTGGTCACTGGGGAACATACATGATGrTGTCCTCATGGTGACGCT 
TCTACACAGCGTGCGGTGTGTCTCCACTGAATAATGCTGTCCCCTGGTGACGTGAGACTTTCAGATGGAAGCTCTTCTGCTCGAGT 
TTACTCATTTAGGGAATGGCTTCTTTCATTCAGAAGTGATCGGCTCGCCTTTTCAACTTTCTAGGGTGTTTTATTTACGAAAATAC 
60 CGTTTTTAACTGCTCCCCACCCCGAAAGCTTCTAGAAAGGTGrGTCCCAGGCGTCCAGGGTTTCCTGTGTGGTGCAGGCCATTCTC 

CTGCAGCAGGATGTATAAACAGAGAGCAGAGTCGGTTGTTATCCTGAGTTCTATTGTATTTTGAGTAAGCTAGGCTATGTCAACAA 
CCTTTTTAAATTGCTACTTTTTTTTTCCTCTAAAAACTTAAGATAGTCATGTAATTTAAGAGGGAAGTTATACAATAAATACTAGC 
CATGAAAGCAGCCATATTGCTATCTTAGTAAAATCAAGGTGGTTTTGTTGTTGTTGTTTTGTTTTGTTTTTTGTTTTTTAAGGTTT 
CAAGGTTTTTTGTTTTTGAAGTGTAAAGGCATTTGGAACAGTTTAGACAGTACGAAAAGTTGGTATTAAAATTCTGAAACCAATTG 
65 TCTTATCAGGAAACCCCTAGAAATGCCCTTTAAAAATGAGGACAATAGCTTTGTTGCATTCTCAAACAAGGACATCAGTGAAAGGG 

CAGCAACTGTCTGTGCTGTGGGTGACCCCAGAACAGCGGCCCATCCCCCATCCCGTCTCTGCTCTTCAGATTATTTCACAGGCCTC 
TTCCTTTCGGGAAATAATGCACACTCTCTCTTACAAAAAAACCAAACATTTGGTCTTTTATTTTATTTTATTTTATTTTTTGAAAG 
TGCAATGATTGTGTCCTACCTATACTTCAAGCATGGTTGATCTAAGATTTTTGAAAGGTCTAAACGTTATAAAGAAAAAAAAACAT 
TTTCTAAAACAATGTGGAAGCATCGTAAAGATTAACTTCCCCTTGTTCAATGCACATTTGAGTCCGTGATGAAGGTTTCATAGGGT 
70 GCTCAGTATTCGTAAAGAGCACCGTGTCAGAGGGGTCTGCGGAGCAGGCGTCCCGTGAGGCCCCAGGCTCTGGTGGCTGAGTGTAC 

CTCTGCCTCCCATGCTGCCCTCCCTTGGTGATGCAGTATCCAAGCATGCCAGCGGCTCCACAGTCATTTGCTCTGCACCAGTCTGC 
CTCCCACAGTCCACATAGCCTCCTGCTGGAAACTCCCAGCTGCAAACCATCCTTATGTGGCTCAGGTCTTCCTTCCTCGGCCCTTC 
TGGCTTCACCCATTTGCTCCAGACCCCTCTTCAGCCCTTTCATCCTGCTTCCCTGACTCTCGTCCCCCCAACTCCAAGATGGCTGC 
CCACCACCATTGTGGTCTCGGGGACCAACCGTATTTCCACACCATTAGACTGTGAGCTCCTTCAGAGAGACCTTGGCCACAGTAGG 
75 GTTGAATGCTAGCATTACTCATTGCCTGATTCCTGGCTGGCTACCGACATGTGTTGTTGTTGTTGTTGTTTAAATAAATAAACACA 
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CAGATGGAGAACCCCAGCTCCTGTGTTCCGTGTTCTGTCTGGTGCTCCCCTTCCGTGCTCCGTGGCATCTGTTGCTCTGGGGTGTA 
TCTCTGAGAACACCGATGCTAATGAATGGATGCCTGTGTTCATAGCTCCCCTGGTCTCAGATTGCTGCATTTGAATCCTAGAAACT 
CTCCAGGGCACATGAGTGGCTCTTAATTAACCTGACTCCATGATCCTTCAGTTTTTCTCCTTGGACACTGGCTGTGAAGTTCCGAG 
CCTCCCCTTGAGCCTTTCTGTATTATTAAGTGAGTTTCATGTATACTAGTATTTCACGTATCTGTGACCAATACGGACACAGGTTC 
5 TTATGGTCATCAAATATGCTGTGTTTGAGAAAGTAGGAATAAATCCTTTTAAACCCTCCCTGTGAAATTCATTTTTATCTGTAGAT 

ATACAAAATCGAGACTCATTTAGTTTTCCTTCAGACTTAGGTGTGAGGATGTCTCAAGGGCGCTGCATCAGATTCCTCCTCTCCCT 
TACCCTTGTGAAAGGGCCCCCACTCTTGCACAAAACCGCCCCTTGTCCCAGGCCCTTTGAGATTCAGGGGGTTGGAAGTCAAAGTG 
TCCAAGGTATTTTGCTGAGTATAAGGCAGGGGGATGCCAGCTTTGTGCGTTCCTTTGTCACCTTCGCTGTCTCCTGATACCTCTAC 
AGCAGATTAGCTCACCTGGTTGACACCCACCCGGGGCCATCCTCCTTTCTTATTCTCAGTTAACTGTGACAGCAATCAGGTGGCAA 
10 GAAAATAGAGCAAGTGACTGGGACCCTTGGGTTCTGGGTGGGGTGGGGGGGGTACTGAAGTCTTTGGTGTGTGGTCTGTGATGACC 

CTGGAAGGGTAGCTTGGCCTCCTTCCCTCCTACTCGTGTGTGCCTAACAGGGAAAGTCTCCACTTAAAGGAAACTCCTGGGCTTCC 
CGAGACTCTTGTCTGCCACTAACTTAGCTTTACTCCCTGAAAGGAGACTGTACTATCTTCTTCACTGAGCTGTGGGGGCTGGGCAG 
CACACCTTAAAGCCAGTGCTTCTGTACAGTGAGGGGACAAGTCACCGTAACCTATACGATTCTGAGAGCCTGTCACTTTGTCTGAA 
ACTGTTTAGCTAGCTAGTTAGGAGTCCCCCGGCCTTCCCAGCCAGGACAGGACTGTGAAGGTGGGAGTGACTCTTGTCCAGAGACC 
15 AGGAACACGTACTCCCGAGCAGATCTTGCACAACTCATTGGAAACCCTACAGCGGGCTCTGCAGGTCTCTGGGATAGTCATCAGAC 

ACAGATGCTAAAAGCACCTGCCGACTGAGAAGAGACTTCAGAGTGCCCAGTCCCAGCCAGGGAGGGCCTCCCGGGCTTCCTGAGAC 
TCTCACTTGACACTAACTTTGCTTTACTCCCTAATAAGAGACTGTAATATCTTCTTCACTGAGCTGTGGGGGCTGGGGTGGACATG 
GTCATAAGAAGAGGGCTATGCCAGGAATGTCTGGGTCTGAGCCCTTATTCCAACATGTCAATTATAATTCCAGAACGATGAATGGA 
TATAGAATGTCTCCGGTTTGGGTTCCAAGATGAGCATCTCTGCCAGTCTGAGACCTCAGACTAGCTCTTTCTTCCAGTCACTCGTG 

2 0 GCAGGAACTGGTACCTGCTCACAGGTGCAGGGGTGCTTATAAAAAGAAGAGTCAGCTTATTATAACAGCACACCCTAAAGTCAGTG 

TTTCTGTACAATGAGGAAACAAGTCTCCACAAACTATAGGATTCTGAGAGCCTGTCACTTCGTCTGAAACTGTTTTAGCTGGTTAG 
GAGTCCCCTGGACTTCCCATCCAGGACAGGACTGTGAGTCCAGGAACACCTACTCCCATCCCTGACCCAACCCCTAGCACTGGGCA 
CTCGTGTGAGAACAGAGACTGACCTGGTGACAGAGACCAGTACATGACTATAGGACAGGAAAAGCATTGCAGTGGAACCAATGTCA 
GTCAAGCAACCCCCTGAGCACACAAGACCTATAAGGATAGGTTGCCCCAAGGGCCAGAAGTCTATGAACCTCTAACACCCCTCCCC 
25 CTCCCACACACAGGCACACTTCTTTGCATGGACTCTGGGGTGGAGCCATGAGTGATCTGGAGAATAAAATACCATAAGGAACTTTC 

TTGAGCCCTTCCTGATTATTATTAGTAAGTACGTCTAAGATATATTTCCATCTCAGAGGAATAAGAGGAACGCACCACrTCTGCCG 
GATTCTTGGTTGTATCACCAGAGTCCGGAATCTTAGAGACTCGTGTAGACTTCAGCAGACGACCTGGGTCCTGCCTAGAAGCAGAG 
CCCCCACCrTATAATGGATCCCTGTGCCTCATGGGCTCTGTAGCTTAGTCACTGCCCTGACTACAACTCTACTGAAGATATCAGGC 
CTCAACTTGTAACTGCCTGGGTACAGAGACCGTGATGGCATGGCAGTACTGTGCACAGCCCATGGCTGTCTGCCTGGGCACCCACT 

3 0 tcctgtcctatgagaagcctggccctggagagagaggctaaggtctgccctactccaagggtttcttatggagaaaccatacaaca 

tagtggcttgttgggattaaagccaggacagtttcttccacttaccatcattcagcttgagcctttccttccttaaagagcccatg 

aaggcttcaaatggcagagaacacaatgtggtgtgtaacggggcaaagtgatgttaattctagggaccctgcttcttgattttctt 

cttaaaagctagtgaagaccttgcggagtgaggagaggtcagggtgggccaaggagcgctgtctctggcgcctaaagctacaggtg 

gtacctaccttcaactgccaatgacctcagcaaccaactggccattgtagctgtgtgccttcatgttcaaatgacaccggtcagta 

3 5 gacatttgggagaatggccaagggctgtctagacctctggatcaaggagtcctggctacttaaactctcaaatctatctccaggga 

ggagggagtctgtttctcataccgacactgatgtgccgaagagaaggagctaacacttgcacccaggccagccctgctgcaccacg 

aggaaggttaggcatcagaagaggccatttctgcactatgtgatctctcaggtcttcccatgtgttagaaggcctcaaactgaagt 

gaacacttgtctgggtgctaatgtgacagctccaagagatgcaggcctctcaagcctaagctgtgtccatgtgcgtgcacacacct 

tgtgcttctgtggactctccattttcacacagggaaggagatgaagggtagaaggttgcctggagataattgagacagagagagca 

4 0 aaccatgtggcacctggagtgcccgcagaggatggctgtgactgggacatttgaggaaccatggaatagaaaacctgcaatttaca 

agggcccgagagggaggccaatgtcttgtggagcgatcacagaacacaataggccattaggatgaagggcaggaaggtagttttgt 

TTAGAAATCTAAGGGCCATGTGCCACCAAAAACAAACAAAAGCGTGAGTCAGAGTGAGCTGAACACCCAAGGAGGCTGAGCACGGA 

GGAGACATGCATGGGCGGGAGGGAGAGCAGATAGCTCCGCCTGTGATCTGCCCATAGAATTCATGCCATATGTTTGCCACCTGTGA 

ggtactctcaggtccctggctgccccacccagctctgtcctaggcagtatggcagccccagagccccagctgctggagggggagtt 
45 actgtcaaagcatagagattggcttcagcagctagtggatagaacgccactgatgtgtgttttctgtgtgtatggccttctgtgcc 

atccaccgccatcaaaagtaaatggtgtttatcattctgcacctggatgggtctcagccggttggtttgggctgtggactagcgtg 
cacaggcagcaaagccattctcttccttctctgggtcggggcctgctctgtagctgggagttaggaccttgtggcacgactgacct 
ctgtgctcactttgatacctctggaaagggcatattcccagctctcacctgctcaccacagatgaaaaggcctagcgaggtcctgt 
aagaaaggccggagccaacaagtccttggtgtgtgctgtttccagtccccggcgggctgagcttccgcctcacccttcaggatttc 

5 0 gtattctgcctgaatgtacctccacggatcctcccgctgcactgaacacatccctctgtagatgctccaggtctaagctgtccagg 

agacaacccttacgctctctcatccccagggagctgggaaccacacatctgcaccgccattgtgaatgctgaatggcagatgtgcc 
cttccattcacaggctcacaggtcctgtaggatctgaggtcgcttggcaggaagatgtgtgaagcctttctggcctgggcttgagt 
ggctctctgtgctcttcacccctggaatcctctcttgcccctgacttactgctggctgtctatgttgatcaggagacttaggcttc 
aatgtcactgccatgaagacaatctgacttttgtttcataggagttttagactttgaacaaaacctcttctgtccggcactggaaa 
55 cagctggtaaaataattcaagccacgacacttgagtttacttgaaaatgcaagtgtgaagtaacagggcatggacagaagacatcc 

tcacttgtactgagcatacgtcctgtgaaggctgtgggaaggggacaagtgcccgcctctgcctgacagctctcactgtgcacaag 
aaaggggactgataaaggtgcttcccacctgctccactagaaggacaagatagatgccatcagctggctacacatcagtcaccagc 
aaccctaatggtgaccttaaagacccatctccagttgtcttgttggggattggtacttcaacatgagttctgcggcatccaggttc 
tcccacattctccatatgcacagcgtagagggtatggtacaggctgtcattgatggactcgcagaggtctgataaagcaggctgta 

6 0 tcctcacagctctgcctcagaatcttcacacaggtcccactgactcatagctggcaaagcctaggctgtaggaatgaattaaccca 

gtggtcacacgttagtcatacaggctctgccatgtgtcatgtgtgatgatgccgtgtctgttggtaatgcatctgagtgagggctg 

cccactcagcatacaggagcactcttcacacttaggactgagctgggcaagaacacttagacagaaacccaacataagtaccatct 

acacaaccgtgtggtctctcttcatgcagccacactgccttcgtgtgtcagatgctgggcagtcctcggagcaaggggattggagg 

CACAGGTGTCAGATGTCGGTGAAACTTGCCTGGCAAGGTTGCTCAACTGTTTATATAmTTAGCAAGTTGTCATAACTCCCCCCA 
65 AATAAGATGGTTGGATGTCCGAGGTGCTGATAGCTGCTGGGACCTTGAGCTGATGCCCCAGAATGCTGCATTTACAATGGGAACCA 

TGCGGTCCGTCTGCACAAAGGTCCATGGGATGTTTGACTGATCCCAGGCAAAGAAGGACAGGGCCTGTCTGCATGGCTCTGGTCCA 
CAGTAGACACATTCAGGCTCCCTCAAGCACAGGCACATGGCCCGTGTATCATCAGGCTCATTTTGTGGGCCTCACAAGATAGCCAC 
ATTACTCCAGGAGAGAGTCACCTTCTTCCACTTGCCCCACTTAAAGGAAGGTCATTCTCCACCCATTCCCTGTCCTGGCAGTCAAA 

C CT AG GCTGTCCTG CACC CT AGG CAAGCACTCTTAAG CACTAAGC CATATTCCAG CCT AG CTAGAAGTT ATAG AAG CC AG AGTG AG 

70 TCTCTGTGGCZTGAGCCTTACTAGACTTCGCCAGAAGATGTGCACTGTTAGTCTGAATGGGATCTGTCCTTGCCTATCTTTCTTATC 

TAGGAGATCAGACTTAAGATTCAAAGCCAAACTATGAATCAAGAGCTTCCATCTTTTCCTGGGTCCTAGTGAGGACCCTCTGGCTG 
CTCCTCTCTAATCCACCCAATGAGAGTTGGTGAAACATACACCCAAATTCCTGGATAGGATGGAGGTGGCGCGAGTCAGCTGTCTA 
CCAGCAAGCTTGGATGCAGGGCAGCAGAGGCAGCTGGGGTAGCTATACAGAACAAACTACTTCTAGACTCATACTGTTGATGGCTT 

CAG AAGGG C CTGTG ACAGACAGAGAACAGTGGAATTCCCCCAG GATCCTT CTGTGTGCATAAACTTATAG CCC AG C CC CAG TACAG 
75 CCTCAGCACAGACTTAATCCTTAGCCACACACTGGAGAGGGCCTCAAATCAGAACCACAGAGACCCTGGCTCTCACCTGGACCTTG 
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TGCACAGCAGGCAGCCTTTGGAGAGTGCCTATAAGCCATTTTAGAAGTATAGTTTCCCAGAAAGAGCTTCCCACCTAACCTGGAAG 
GACAAGCCCCAGAGATGGAACTCTGTGAGGCCCAGGAGAGGAGCGTCAGCCAAGCACAACCTGCCCAGTGGCTCACAGATGAATGG 
CCTCATTGGGAGGCATCCTCACCTGGTGTTGGCATGTAGGAACAGAAGACTATTTGCTAGGCTTAAGTCTCAAGTCTAGAGTCAAG 
GAATGCTCTTTAAGGCTCCTTGGCCCATAGACTATCATTGCAGGACCTGCAGGAGATGGGACGGAGAAGGAGCCTTCCCCCATCAC 
5 ACAACCGAGCATGTGCCATTGACGGTGTCAGCCACACTTGGCTGGAGAAATCCTGGAGGACAGTGAGCCCCAACCTGGGACACAAA 

CTTTGAGGCGACTCCAGGTCAAATCCCTCAGCCGTCCTTAGACTCTTCGAGGAGTGGGCTCACCACACCAGCACTTGTATGTGATC 
CCTGCAAGGCGCTGCCGTGTACAAGGTTGCTGGACTACGGTGACTGCTGTGGCTGTCAGGTGCACACAGTGCCGGGCATGCACGAT 
GACACACATCTCCCATGGCCGCACAGACCCAGCATTGTGCTGTGCTGGGTGTGAGGATCAGTCACAGCAGGAGCCAGCAGCCCACC 
TTCTTCATGAGGGCTTGCTTTGTCTCTGACAGCTGGCCCAAAAGATTGCCGTTAATCCTTCATGTGCTCGCTTTCCATAATAAACT 
1 0 CTGTATAATAAACTCACGACTGGGCTCATGTGCTGTTTTCAATGTGCTAGCATTGCGGTGAGCTCTGNNNNNNNNNNNNNNNN1WN 

NCCCAGTCTAGCACGGAGACATTGCGTCACACCCCCTGCCTCCCTCTGGCGCAGGAGACAGACCAGCGCCTGGGGCTTCTGTGGAG 
CCCAGGTCCCATTTCCTGACTAATAGGAAACAAGAGGCCCCATCCTACAAGGCTCTCAGCTCCACATGAGAAATGCAGACACAGGC 
AGTCTTGAGTTGTAT AG CCCTAGGGTTTCTGT AG ACAGACACTGTGAGGGGTGG CATATAG CTT CAG CTG AGGAGACACTT ACAGG 
GAACCTCAGAGAAGGGCCATCAGAATCCGATTCTTGGATCACTCCTCCTCTGCCAGATGGACAAGCTGCTCTGTCTCCAAGCGTTC 
15 CTCAGCTGTGCTGAGTGACCATCCAGTGATCAGGGGCCTCTGTCTTTGAGTGGAACTGCCTCCGTCAGGGGTGGAATCCACATCAA 

GTGTGAGACTGTG AC AGGGTCCCCTGCACAGGAAG C AG AGG CTTG CCACCTTGG AGTCATCAGGTGGCAGGAGACATACCCTGTGT 
CTTCTTTCCCTTTGCGCTGACCTGTGTGACACTGCCCCCTCCCAAGCACTGAGCTCTGAAGGTGAGGGACCTGAGCATAAGATAGT 
GACATTGGGCTGGCAATGTTTAAGTCTCCGTCCCCATCTATCCAATCAAACAGGCTTCCTCCCCAAGAGTGGCAGCGTGGTATCCT 
TGAGTGGAGCTGCTGCCTCAGTCTCAGATAACCAGACAGAAGGAGCCAGAGGATGGAGTGGAAAGGGCTAGCCAGGACACAACAGA 

2 0 GGCTGCGCAGGGTCTGCCCCAAACCCCAATCCTGGTTCATTTTGTACCTCCTGAGAAAGAAACTTGGAAGTCCAACTTAGACCATC 

AGGACTCATGCCCTCGTGAATGTGCAGAACTTCAATGCACTCAGCTGGCCCAGGTGACCATTCAAATGCCAGGAAGAGTCTGAGGT 
GGTTAGCAAGATGGGCCGGGGTACTTTAAACAGGTCCTAACAACAGAATCTACAGGGTTCCCCAGAGCAGCCACCACACCCACTCC 
CTGTCTGGCCTCTGGATTGCTGGCCCAGGTCCAACCAACGCTCCAAGTCCCTGTCCCTGTGTGGCAGGTAAATTACATTCTCTGTC 
ATTT ACTGG G CAG CTG TGTTTGGGACTGTG CCTTT CATGTCATGCTGGGT AGTTAGGGCTG GGTTTT ACAGATCTTATAGGCTGCA 
25 TCGTGGGAGGGTTGCGTTGGCCTTGGGACCTGGCTGGGGACCCAGAGCAGCTCAGCCTGGAAATAATTCACCTTCCAGTCATGGAC 

ctttttttttttttttttttaatcacaagctctgaaaatgaccactctcatttagaactgaaccttcacacacagatcctggcttt 

GAGCAGAGCGACTCATACCCAGGATTCTTCTCGGTGTAGTTTTGTTCTTAGCAACATTGCTGCCTATGTCTTTCTGGTCAGGCCTG 
TGATCCCAGAAACTGGCTGGACACGGTTCTGCCCCAGGTGCCTCTCAGGGTCTGACTTCTACCGGGTTCTTGCCAATTCTGGATTT 
ACAGTGTGGTTGAGCCAGCTGGACTGATACTGGATGGGGGTCGTTTCTGAAGCATGGCTTACCCCCACAGAGCCGTCTAGACGGGC 
30 TCGTGCCTGGAGCTGAGTTAGTACCTGTATAACACATTTCATTGTAAGCTGTAGAACCCAGATGGCCAGGGGCTTCCTGTTCCTCG 

CAGCTCCTGGGAGATACAGCCCTCAGGAAGGGCGGGACCCAGAGCTGATCTCATATATTCAACTTTCTAATGTCAGAGGGATGGGT 
TTCCCTTCCTTCCGTTTTTGTTAAATGCCAGGATGTCCACAGTCCTTCTCATTATTAGCAGAGCATCCCGTCCCACAAAGCGATCT 
GGGGACCTGCCCAGAGAGGAGCCTGCTACCTGCCTGCACCTATGATTCCCACGGCTTAGGCAACAGGACAGATAGGGTGGTTGGTG 
AACTGAACTAGGTCTTCACTGGGAGGCTTTTCTCAGAGGCGCCGTGTGCATGGCGTACTTGCCTTGGGGCTCCTATTCCTCCTTGT 

3 5 TTC 

MOUSE SEQUENCE - mRNA 

GGCCCGACATGACGGGGCTGGAGCAGGACCCGGAGTTCGACTTCGATTTCCTCTTCGAGTTCGATCAGAGCGGCGGGGGCGCCGCG 
GCCGCAGAACACTACAGTTATGTGTCCCCTAGTGTCACCTCGACCCTGCCCCTTCCCACAGCACACTCTGCCTTGCCAGCAGCATG 
40 CCACGACCTCCAGACGTCCACCCCGGGTATCTCAGCTGTTCCTTCAGCCAATCATCCCCCCAGTTACGGAGGGGCTGTGGACAGCG 

GGCCTTCGGGATACTTCCTGTCCTCTGGCAACACCAGACCCAACGGGGCCCCGACTCTGGAGAGTCCGAGAATCGAGATCACCTCC 
TACCTGGGCCTACACCATGGCAGCGGCCAGTTTTTCCACGACGTGGAGGTGGAAGACGTACTTCCTAGCTGCAAGCGCTCACCGTC 
TACAGCAACCCTGCACCTGCCCAGCCTGGAAGCCTACAGAGACCCCTCCTGCCTGAGCCCAGCCAGCAGTCTCTCCTCCAGAAGCT 
GTAACTCTGAGGCCTCCTCCTACGAGTCCAACTACTCCTACCCATACGCGTCCCCCCAGACCTCTCCGTGGCAGTCACCCTGCGTG 
45 TCTCCCAAGACCACGGACCCGGAGGAGGGTTTTCCCCGAAGCCTGGGTGCCTGCCACCTGCTAGGATCGCCCAGGCACTCCCCATC 

CACCTCTCCTCGGGCAAGCATCACGGAGGAGAGCTGGCTCGGTGCCCGCGGCTCCCGGCCCACGTCCCCCTGCAACAAGCGCAAGT 
ACAGTCTCAATGGCCGGCAGCCCTCCTGCTCACCCCACCACTCACCCACACCATCCCCCCATGGCTCCCCTCGGGTCAGTGTGACC 
GAAGATACCTGGCTCGGTAACACCACCCAGTATACCAGCTCTGCCATTGTGGCAGCCATCAACGCCCTGACCACCGATAGCACTCT 
GGACCTGGGTGATGGGGTCCCTATCAAGTCTCGAAAGACAGCACTGGAGCATGCGCCCTCTGTGGCCCTCAAAGTAGAGCCAGCTG 
50 GGGAAGACCTGGGCACCACTCCACCCACTTCTGACTTCCCACCCGAGGAGTACACCTTCCAGCACCTTCGGAAGGGTGCCTTTTGC 

GAGCAGTATCTGTCGGTGCCACAGGCCTCGTATCAGTGGGCGAAGCCCAAGTCTCTTTCCCCGACATCATATATGAGCCCATCCTT 
GCCTGCCCTTGACTGGCAGCTCCCGTCACATTCTGGTCCATACGAGCTTCGGATCGAGGTGCAGCCCAAGTCTCACCACAGGGCTC 
ACTATGAGACGGAAGGCAGCCGGGGGGCTGTGAAGGCTTCAGCTGGAGGACACCCCATTGTGCAGCTACACGGTTACTTGGAGAAT 
GAACCTCTCACGCTACAGCTGTTCATTGGGACGGCTGACGACCGCCTGCTGAGGCCCCACGCCTTCTACCAGGTCCACCGGATCAC 
55 GGGGAAGACTGTCTCCACCACCAGCCACGAGATCATCCTGTCCAACACCAAAGTCCTGGAGATCCCGTTGCTTCCAGAAAATAACA 

TGCGAGCCATCATCGACTGTGCTGGGATCCTGAAGCTCAGAAACTCTGATATTGAGCTGAGGAAAGGGGAGACAGACATCGGGAGG 
AAGAACACCAGGGTGAGGCTGGTCTTCCGAGTTCACATCCCACAGCCCAATGGCCGGACGCTGTCTCTCCAGGTGGCCTCGAACCC 
TATCGAGTGTTCCCAGCGGTCAGCCCAGGAGCTGCCCCTCGTGGAGAAGCAGAGCACAGACAGCTACCCAGTCATCGGCGGGAAGA 
AGATGGTGCTGTCTGGCCATAACTTTCTGCAAGACTCCAAAGTCATTTTCGTGGAGAAGGCTCCAGATGGCCACCACGTCTGGGAG 
60 ATGGAAGCAAAGACTGACCGGGACCTGTGCAAGCCAAATTCCCTGGTGGTTGAGATACCACCTTTCCGCAACCAGAGGATAACCAG 

CCCCGCCCAAGTCAGTTTCTATGTCTGCAACGGGAAACGGAAGAGAAGCCAGTACCAGCGTTTCACGTACCTTCCTGCCAATGGTA 
ACTCTGTCTTTCTAACCTTAAGCTCTGAGAGTGAGCTGAGAGGAGGTTTTTACTGAGCAGCCCCCCGAGGCTATAAGAGGATGTTG 
TTGT AAACAAAAC AAAACAAAACAAAAC AT ACCTGTAG C CT CTTC ACACCACGTGAT AGCCCT ATTC ACAAGACCAAGTCGC CCAC 
CCCCTCAAAGAAAAGCGAAGCCTGGGTGTGTTTTCCTGTGACTGGTGCATGCTGGGGTCATCACTTGCTCGCCTTTTGCAAATACA 
65 GCAGCGCGGCCAACCAAGCAGCTCTGCTGCGCTCAGGGGCTGATGCGGTCTGGGGGTGTATATCTAACCTCTGTGAGTCTTTGGGT 

TAGAAGAAAGTATTTGTCAACGCAGTTTTGTAAGTAGCTTCGAAAATAAGCCTGCCGTGGTCACTGGGGAACATACATGATGTTGT 
CCTCATGGTGACGCTTCTACACAGCGTGCGGTGTGTCTCCACTGAATAATGCTGTCCCCTGGTGACGTGAGACTTTCAGATGGAAG 
CTCTTCTGCTCGAGTTTACTCATTTAGGGAATGGCTTCTTTCATTCAGAAGTGATCGGCTCGCCTTTTCAACTTTCTAGGGTGTTT 
TATTTACGAAAATACCGTTTTTAACTGCTCCCCGCCCCGCAAGCTTCTAGAAAGGTGTGTCCCAGGCGTCCAGGGTTTCCTGTGTG 
7 0 GTGCAGGCCATTCTCCTGCAGCAGGATGTATAAACAGAGAGCAGAGTCGGTTGTTATCCTGAGTTCTATTGTATTTTGAGTAAGCT 

TACAATAAATACTAGCCATGAAAGCAGCCATATTGCTATCTTAGTAAAATCAAGGTGGTTTTGTTGTTGTTATTTTGTTTTGTTTT 
TTGTTTTTTAAGGTTTCAAGGTTTTTTGTTTTTGAAGTGTAAAGGCATTTGGAACAGTTTAGACAGTACGAAAAGTTGGTATTAAA 
ATTCTGAAACCAATTGTCTTATCAGGAAACCCCTAGAAATGCCCTTTAAAAATGAGGACAATAGCTTTGTTGCATTCTCAAACAAG 
75 GACATCAGTGAAAGGGCAGCAACTGTCTGTGCTGTGGGTGACCCCAGAACAGCGGCCCATCCCCCATCCCGTCTCTGCTCTTCAGA 
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ttatttcacaggcctcttcctttcgggaaataatgcacactctctcttacaaaaaaaccaaacatttggtcttttattttatttta 

ttttattttttgaaagtgcaatgattgtgtcctacctatacttcaagcatggttgatctaagatttttgaaaggtctaaac 

MOUSE SEQUENCE - CODING 

5 atgacggggctggagcaggacccggagttcgacttcgatttcctcttcgagttcgatcagagcggcgggggcgccgcggccgcaga 

ACACTACAGTTATGTGTCCCCTAGTGTCACCTCGACCCTGCCCCTTCCCACAGCACACTCTGCCTTGCCAGCAGCATGCCACGACC 
TCCAGACGTCCACCCCGGGTATCTCAGCTGTTCCTTCAGCCAATCATCCCCCCAGTTACGGAGGGGCTGTGGACAGCGGGCCTTCG 
GGATACTTCCTGTCCTCTGGCAACACCAGACCCAACGGGGCCCCGACTCTGGAGAGTCCGAGAATCGAGATCACCTCCTACCTGGG 
CCTACACCATGGCAGCGGCCAGTTTTTCCACGACGTGGAGGTGGAAGACGTACTTCCTAGCTGCAAGCGCTCACCGTCTACAGCAA 
10 CCCTGCACCTGCCCAGCCTGGAAGCCTACAGAGACCCCTCCTGCCTGAGCCCAGCCAGCAGTCTCTCCTCCAGAAGCTGTAACTCT 

gaggcctcctcctacgagtccaactactcctacccatacgcgtccccccagacctctccgtggcagtcaccctgcgtgtctcccaa 

gaccacggacccggaggagggttttccccgaagcctgggtgcctgccacctgctaggatcgcccaggcactccccatccacctctc 

ctcgggcaagcatcacggaggagagctggctcggtgcccgcggctcccggcccacgtccccctgcaacaagcgcaagtacagtctc 

aatggccggcagccctcctgctcaccccaccactcacccacaccatccccccatggctcccctcgggtcagtgtgaccgaagatac 

15 CTGGCTCGGTAACACCACCCAGTATACCAGCTCTGCCATTGTGGCAGCCATCAACGCCCTGACCACCGATAGCACTCTGGACCTGG 

gtgatggggtccctatcaagtctcgaaagacagcactggagcatgcgccctctgtggccctcaaagtagagccagctggggaagac 
ctgggcaccactccacccacttctgacttcccacccgaggagtacaccttccagcaccttcggaagggtgccttttgcgagcagta 
tctgtcggtgccacaggcctcgtatcagtgggcgaagcccaagtctctttccccgacatcatatatgagcccatccttgcctgccc 
ttgactggcagctcccgtcacattctggtccatacgagcttcggatcgaggtgcagcccaagtctcaccacagggctcactatgag 
20 acggaaggcagccggggggctgtgaaggcttcagctggaggacaccccattgtgcagctacacggttacttggagaatgaacctct 

cacgctacagctgttcattgggacggctgacgaccgcctgctgaggccccacgccttctaccaggtccaccggatcacggggaaga 
ctgtctccaccaccagccacgagatcatcctgtccaacaccaaagtcctggagatcccgttgcttccagaaaataacatgcgagcc 
atcatcgactgtgctgggatcctgaagctcagaaactctgatattgagctgaggaaaggggagacagacatcgggaggaagaacac 
cagggtgaggctggtcttccgagttcacatcccacagcccaatggccggacgctgtctctccaggtggcctcgaaccctatcgagt 
25 gttcccagcggtcagcccaggagctgcccctcgtggagaagcagagcacagacagctacccagtcatcggcgggaagaagatggtg 

ctgtctggccataactttctgcaagactccaaagtcattttcgtggagaaggctccagatggccaccacgtctgggagatggaagc 
aaagactgaccgggacctgtgcaagccaaattccctggtggttgagataccacctttccgcaaccagaggataaccagccccgccc 
aagtcagtttctatgtctgcaacgggaaacggaagagaagccagtaccagcgtttcacgtaccttcctgccaatggtaactctgtc 
tttctaaccttaagctctgagagtgagctgagaggaggtttttactga 
30 

HUMAN SEQUENCE - GENOMIC 

aaggccctgaccggtttataaagagcacccatcttctccggcaccagacggccccagcctggcatctcgatgagtgaagcgtaatg 
agccagaattgcaggattaagcttcacttgaaactcactccggttcaaaacttaatggaaaaaatgcctggcaaaacttgtttgga 
gctttattgaaccaaaacactttagaaaccgttggggaagctcagtgaacccaggctgtggtccagccccacgctttgtctagggc 
35 aggttccgttccctcaagcaggtgatgggaatcccggactggagcctgaggctgagcagccagaggccacaccgccagggccaggc 

cacaccaccagggccggccacaccgccagggcaggccacaccgccggggccaggccacaccgccgcggcaggccacaccgccgggg 
cctgcctcatcgccccacagtctggaatgctctgcacacgcatcagaaggagagtcgctgagcatcacaaaggaaaatagaaagcg 
cagcctcactgcccaaggccggggcagagatgacttgccttgtgttactgcctaattaaacagatttgggtaaacagatttgggta 

AACCAAGTAGTTTAAAGAAAAATGTTGGAATATTGCCATTTGAAAAGTATTATTATTTTGCAAGAGGAAAACAATTGTGAGTTCAC 

4 0 agggacaaacccaaactcttgccagaaactaaaaatgtgatttatttacctctcgaccagcgttagcaaaaagagcaggcctgcag 

GATCAGGACGCGGCTCTGGGCCCTCCTGCCTCAGCCCTCCGGCACTGTGAGAGGGGCACACACCCGGGGTGGGTGTGCTTGTCCTG 
CGAAGTGCAGAACAGAGAAGAGGCTCCGAAGCACAGAGCGCCTCTGCCCTGGGCTTTGCACACATTCCTGACTTCTTAAGACACAG 
CTGTGCAGGACCATTGCATCTCCGTGAAGCTGTCCTCATTGGCCTCAGGCTGACCCGGGCCCCTGGCACTCGAGGGCCAGGGAAGG 
GGTCATGTCTCCCTGAGACACACATGTGGCATCCTTTCCCCGCCCCCGTGCACACCAGTGGAGTGTCAGCTCAGCCCTGTTTGTGC 
45 TTTCTAAGAGAAATCGAGGTTTAAAGGGGACTTTTTTTTGCCTAGCGTGGTGTGTGAGGCCCAGATGGCTGCAGCAGCTGTGCCGG 

GCTTGCCCGGCCTCCTCACCGGGAGCTTCCCTCTGGCTAGAGTTGCTGTTTCATCTGCCTGTGTCCCTGCGGCCCCACCCCCATGG 
AGGAAGCGAGGACCCTGTTCAGCCATGGCCTTCCTGTGAATTAGGCCTCCTTCAGGTGCAAGTGACAGAATCCACATTAAACTCGA 
TTGAGCAGAAAAGGGAAGTTGCTTCCTCACCAAGGTGAAGACCCCAGGGGAGGCTCTCAGGTCCCACTAGACTCAGGGGCTCAAGC 
AGGGCATGGAATCGGCCTCTGGAGTCCCTGTCTCCATGGCAGCCCCGGGGTCCACATCTTCCCCAGGAGGGCACTCTTCAGGCCCC 
50 GGCTTCAGAGGAAGAGAACGCCATTCCCTGCGGCTGTGGGGCAGCAGCAGGCACACCTCCCTGGCCTCGGGTGGGCTCTGCCCCTG 

CGTGGGCTATGGCGGGAGTGGGAACATTCCCGTGACCCCCCTGGAGTTTAGGCCAGGCAGTGGAGGTCCTCGAGCAAAGGTCATCC 
CACAGGGAGTGCTCTGTCCAGTAGGAGCATGGCGCCCATGTCAGGGCACTGGCCTGGAAGGGAGCGTCTTAGTGGAGGCTGTGGGT 
GCTGCCAGGCCACCTGAGAGGGGACATGCATTGTAGGAAAGGCCACAGCGCACTGTGACAGGTGTGGTATCCTGGAAGGAATGAAA 
AACACTGCCCGGCCAGGCGCGGTGGCTCATGCCTATAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCACGAGGTCAGGAGA 
55 TCGAGACCAGTCTGACCAACATGGTGAAACCCCGTCTCTACTGAAAATACAACAATTAGCCAGGTGCGATGGTGGGCACCTGTAAT 

CTCAGCTACTCGGGAGGCTGAGGCAGGAGAACTGCTTGAACCAGGAAGGCAGAGGTTGCAGTAGCCGAGACTGTGCCATTGCACTC 
CAACCTGGGCAACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAGAAAAAAGAAAACCACTGCCCTTTGGGTTGGTTTCCTGG 
GGCTGCCATCACAAATGACCACAAAGTGGGTGGCTTGAATGGCAGAAACATGTCCTCAGTTCTGGAGGCCAGAAGGCACAGTCGAG 
GGTCAGCAAGGCCAAGTGCCCTCTGGAACCGGCCACGGAGGTCCCTTCCCTTCCTCTTCCAGCTCGTGGTAGCCCCAGGTGCTCCT 
60 TGGCTCGTGGAGCCATCATTCCAGTCTCTGCCTCTGTCGGCTCACCACATTCCCTTTGTCTGTCTTCTCCTCCTGTGAGGGCACCA 

GTCATCATTGGGGTCCCCTTAACTGACACCATCTTAACTAGTTACAACTGTAGAGATGTCACTTACCAAATTAGGTCTCATTCCCA 
GAGACCAGGGGACTTCAATGAATCGTTTTGGAGGACGCAGTTCAATTCACAACAGCATTGTTCTGAAATAATGATTAAGCTGTCTT 
GAGCCATTAGCAGGTGCCTCTCATTGATCTACCCTGAGAGGTGAAGGCCGTTACTATTGGCTCCCGTAGGTGTACCGGGGACTGGA 
ATCCAAACTCGGGCTGTGGGCAAGCGCCTTCTCACACGAGAGCTGACGTGCTCTGTGAACCCGTCCCCGGGAAACTGGTCAAGTTA 
65 AAAACCCCCAGCCATTGACAGTCTCTGGAAATGGTCCTAAGGACACGCAGCAAGTGAAGACACATCTATTGAAAAAGACCTGATTT 

TTTAAAAAACCATCTTTACTAGGAAAGGTGAATGTATTTGGTATTTGAACCAAAGCCACCCCCTCCTCCCCTCCCCCTGCCACTCC 
ACCAGCAGGTCTGCTGCAGCTGAGGACACAGGTGGGTGGGGGAGAGTGACTCTGGGAGGGCGGGATGTCGGTGTTTCTCATCCTGC 
CCCATCTGCCTGTTGCTGGGGCTGCTAGGTCCTGGGGAGTCTGGTGGAGGGGTGGGGGCTCCCTTCTTCCCGGTCCCCACACTCAT 
GGGTGGGAGGCTGGGCCTTGGGTGTGGCTCACTGAGAAGACAGGGTGCAACTACCCTTGCCCCCGCTGACAGGGCAGTGATTCCAG 
70 GCCAGGGGAGGCCAGTGGGGTCTCAGGATGCTGCCCCCGTCAGCACTCAACTCCTGGAGGTGGAGGCGTCACTCACACTGAGGCTC 

GGCACTGTCCCCATCCCCAGCTCCAAAGCATTGGCTCAGAGATTTTGCCTGGAGTGAGAAGCAGTAAGTAAAAGAGATAGCTTCTA 
ATCTCCTCCCAAAAGAAACGACTTCATTTTCAGCAGAACATGGGAGAAGGTGAAAGCTTAGGGTCCCCTCGAAAACATGGAGGTTG 
TCATCAATGGCATTTGGGACATTCATGGATTTAATGAAGATTTAGCCTAGATTTAGGAATGTGATAGCTGTGAGGGGCCTCCAGGG 
GTCAAAACAAATATCACACATGGACATCAGAAACTCTTGCTTCAAAGAAGGCACTATTTAGTTGGAGTAGTTTGTAGAGTAATTTA 
75 TGCCTCCAGATATTGTTAAAAACAATAGAGCAATCCAATGGCAGCCGTGGAATTTAACAGCTGGGTATGGTCAGGGAAAGAGAGGA 
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AGAGATCTCTATCAATGTGGTCGGGGAAAGAGAGGAAGAGATCGCTCTCAAAATCCTGCATTCCAGGGTGACTCTGGGCACAGGTA 

agactcctctccctaaggagcaagccagaggcataactctgctggtggagggggcagtgtgtggaatagcttcactgcagtcatct 

CAGAAGTCACAAGACAAGTAAATAAGCAAATAACAAGCCCCACACAGGGGGACCAGTATCCAGAGCTGCTATAATACATTGTCTAA 
AATG CCCAGTTTCCAACAAAAT AGG AGG CATG CAAAG AAACACAAG AG T ATG ACC CCCACATTT AAATTTTTTAAAAAGCAGAC AA 
5 CAGAAACTGCCTGGGGAATGACCAGATATTGGATTTAATGGGAAAAGGCCAAAATATCCCTTATATGCTCAGAGAACTAAAGTAAA 

TCTTGATTAAAGAAAGCAGGACGACAATGTCACATCACGTAGAGACTGTTGATAGAATGTATAAAAAATAACCAGTGGAAATTCAG 
GAGTTGGAAGGCGCAGTCACTGAAGTGAACCATTCACTATTGGGGCTCAACAATCGATTTGAACTGGCAGAAGAAAGAAAGTGAAT 
TTGAAGATACATCAGTAGAGAGTATGCAAGCCCCGAACAGAGAGCAGATAGAATGAAGGAGACCAAGGGGAGCCTCGGAGAGCTGA 
GGGGCACCAGGGACGCCCTCCAGGGCACCAGCCCACACAGGGGGTTCACTAGAAGGAAAGGAAAGAGGAAAAAAGGGATGCAAAAA 
10 TATTAAAAGAAATAATGGTTGAAAATATCGCAGATTAGTTTAAAAAAATAACCTACAAAACCAGGAATCTCAATGAACTCCAACTG 

GGGCAAGCCTAGAGAGGCCCACAGACCAACACATTATGAGTAAAAATGCTGAAAGTCAATAATAAGGAGAAAATCTCAAAAGCCAA 
AATAATAAAATAAGGTATCACTTACAAGGGAACCCCAATAAGGCTAACAAGTGACTTCTAAGCGGCAACGATGTGAGCCTGAGGCA 
GTGGGATAACAGCCAAAGGAAAGGAGAGAGGAGGAGAGGGGAGGGGAAAGGAGGGGGAGGCAGAGGGAGGCAGGGAGGGAGGAAGG 
AAACCTATCAATCCCAAATCCTATGCGCAGCAGAGCTTTCTTTCAAGAATGAAGGTGAAATAAAGACTTTTTCCGACAAACTGAGA 
15 GTTTGTTGCCAGCTGACCCACCTTACAAAAAATACTAAAGGAAGTTCTTCAGGCAGTGAGCAAGAAACTTCAGACAGTAATTTGAA 

ATCACATGAAAAAAACAGAGTGCCTCTTAAGGTAATTACGTAATTTCATAAGACAGTACGAATACATATTTTTCTCTTTTTATAAC 
TGGTGTGAAAAGTGATTGTATAAAATAATGTATATAAAATATAATGTTGGGCCTATAACTTATAGCAATGTAATATATGTGTAGTG 
TATTGCT AATAACAATACAAAGAAAGG GAATG AG AAC AAAGCTATATTGGACT AAAG AAAT AACTACAG ATGG T AAAAT AATGG TT 
ATCACAATGTATTCTTAGGTTTGTAACATTACTGTTTACAATGTAGAATGTATAAAAGCGGGAAGGGAATGGAGCTAGCTACATAG 
20 GGATAGTGTTTTTGTGTGTCACTGGAGTCGAAATGTATATGGTACATACTAGAGCAATCACTAAAACAGTAACAAAAAAAGTTTAA 

AAA CT CAG TAG AAAAT AATTC A CTT AATG CAAAG AAGTCAATAAAGAAATAAATG AGG GGAAGACATAAGAAAAATAGAAAATGAA 
AAGTAAAGTGGAATAGAAATGAAAAGTAAAGTTCAATAATAACATTAAATGTGAGTGGATTTAACAACCAATCAGAAAGCAAAGGC 
TGTCAGACTGAATTAAGAAAACATGACCCAACTTTATGCCGTCTAGAGGAGACATACTTTCTACTCAAAGCTACACACATAGACTA 
CAACGATGGGAAAAGACGACACACCAACAGCGACTTCAGGAAAGCTGGAGTGGCTGCTAATGTTAGACAAAATAGGCTTTTTAAAA 
25 AAGGTTTTATTAAAGAGGAATGTTTCGTAATGATAAAAGCACTAATCTGTGAGAAAGATACAACAATGATAAACATACGTGCAGCT 

AATAAGAGAGCTCCAAAATCTATGAAGCAAAAACTCACAGAATGAGGGGAGAAGCAGTTCTACAACAGAGAATGGGGACTTCGATA 
CTCCACTTTCAAT AATGG ATACAACAACCAGGCAGATAACAAGGCAACAGAAGGCCTGAACAACAGTATAAACCAATTAGACCTAC 
CAGATATCTATAGCTAGCACACTCCACCCAACGACAGCAGAATACACATTCTTCTCAAGCGCACAAGTAACATCCTCCAGGATGGG 
CCATGTTCTAGGCCATCAAACAAACTCAGGTGGTTTGAGGCCAGAGGCCTCTCTTTTAACCACCACACTAGGGCCTTCGGAGGAGG 
3 0 CAAG CAGAGAGTTGTCAAAGAGGC CCTCAGG ACTGGGTGCAGTGG CT C ATGACTG TAAT CCCAGCACTTT AGAAGG CTGAGGCACA 

AGGATCTTTTGAGCTCAGGAGTTCAAGAAATGAGCACTTATCCACTGGGCGCGGTGGCTCACGCCAGTAATCCAGCACTTTGGGAG 
GCTTAGGCGGGCGGATCAAGAGGTCAGAAGCTCAAGACCAGCCTGACCAACATGGTGAAACCCCGTCTCTACTAAAAGTACAAAAA 
TTAGCCGGGCGTGGTGGCGCACACCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCGGGAGGTGGAGG 
TTGCAGTGAGTGGAGATCACACCATTGCACCCCAGCCTGGGCAACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAGAA 
3 5 AGAAAGAAAAAGAAAAAAAAAGTGAGCATGTATTTTGCCAGAGTCTGGAGATTAGAATTAAATTAGCAAACCAGAATTATAGAAAA 

GAAGGATTTCCCTTTAGTTATGCACCTGTGTCAGCACCTTCTGACTTTCCTTCTAAAGTCTGGGGTGTTCCTGAGGATCCGTAAGT 
TTGGGGTTCAGGGTTTCTACAGCATGCTGTTACTTGTGAAACATCTCTTTAACCATGTCCCAGAGTTGCCCAGGAGTTTAAGACCA 
GCCTGAGCAACATAGCAAGACCTCATCTCAACAACAACAAAAATTAGAAATAAATTAGCCAGGTGTGGTGACATGTGCCTGTAGTC 
40 CCAGCTACTCAGAAGGCTGAGGCATGAGGATCACTTGGGCCCAGGAAGTTGGGGCTGCAGGGAGCCCTGTTCATGCCGCTGCACTC 

CAG CCTG CAAG ACAG AGC AG AAAAAAAG AAT CAG GAT C CTGGG CAG AGGG AGG AG AGGGG AC CGGGGTCCAGC AAGCACTTGGGG A 
TTGACTGAATGGCGTTGGGGAGAGATGACTCCAAAGTCCTGGAGTGGGTGAGAATGACTGCGAGTGGCTTTTAGGTGGGGAGGTTC 
CTGCCTGGCCACTCCGGGAGGGGACGTGGGGCTGAAGGGTATCAGGTGCCGTGCTGAGCAGTTTGGCCTTGATCCTAATGCCCTGG 
ACACACGTCTAGGGTAGGAAAGTTGACTGATCCATTGGTGATCTGAGTTTTTAGACATGGTGGTAGTCCATGAGGTGGGTGTTCAT 
45 GCTAAGAGTTTAGACAGGGAAACCTATGAAGCCCTTAGCAACCCTCCAGGGAAGGGGCGTGGTTAAAGAGATGTTTCATAAGTAAC 

AGCATGGTATAGAAACTCTGAACCCCAAATGTATGGGTCCTCAGGAACACCCCAGACTTTAGAAGGAAAGTCAGAAGGTGCTGACA 
CGGGTGTATAACTAAAGGGAAATCCTTCTTTCTCAGCTCCAACCATGGCTGTGAGGTTCATTCACACTGACTTAAAAAAAAAAATC 
TCAGTTTACTTAAAAGTAAATAGCTTTTTCTATAATTCTGGTTTGCTAATTTAATCCTAGTCTCCAGACCCTGGCTAAATAAATGC 
CCATTTCTCCAGATGGTCTCAAGAGTCTCTGGACATCGTGGGGGCCCTTCCCTGTTGGTTGGAAGGTGCCTCAGGAAGAAGGGGGT 
50 GGATTCTGAGTTGAGTCAAAACCTCAAAGACCCCTGATGGGAAAAGCTCTCAAGTGACCACCGCTGTGGGCCAGAATGCAAAACTG 

CAGGAACAGAACATTCGCAGGAACAGAACACAGTCGTATTAAGTGATTTTCCCGAGCAGGAAGTGGCATCTGGCCTGCGGTTCAGT 
AGGGGGAGGAAAAGGGTGGGCGCACCTGCCCCTGGCTGGCGCACCTGCCAGGTAGCCCCACGCGGCACCGCGTGTGCCGAGCGCCC 
CTGAGGATGGAAAGCCCCACGCGGGGCAGGTGGCACCCACCCCTCCGAAGACGGGACGGGATGGAGCGTTGAGCTTCGGGGCAGCT 
CCGGCCCGGCCCGCGCTGGAGACGCCCGCATCTGCCAGGATGGCGTCTCATAGCCCTGGTGCTCACACATGACGCCAGGAAGCCCC 

5 5 AGCAACAGTGACCGCCCAGGCTCTAGAAAATATTGGACGGGGTGGATGAACACCCAAGTGCGCTCCAGGAGAAGGGATTTGGCACC 

CCAAGGGGCTTTTAAAACGGTAAGCTTCTAGGGGTGTCTTTGCCCCCAATAATCCATAGAAACAACAGTCATCTAAAAATAGTCTT 

GTTTTCTGTCCTAAGCTCCTTTTAACTTTGTTAGTCATCACCAATCCTAAAATAAAACCCGTGTAACGTCTCCCCTAGTAGCGGCT 

ATAAACAAACCTACGAGGAGGCAGGAGGAAGAGGAAAGGGGCGCAGGGCGCTCGGGGAGCAGAGCCGGGGGCCCGCGGTGGCCGCA 

GAGGCCGGGCCGGGGCGCAGAGGCCGGGCGAGCTGGCCGCGCTCTGGGCCGCCGCCTCCGGAACTCCCTGCGCCTGGCGCGCGGCC 

6 0 ACCGTGGTCCCGGCAACGGCATTAAACAGAGGGAAACAGACCCGGGATTCCGTCACCCGGGCGGGGGGATAAGGACGGCTTTGAGA 

GCAGACAGGAAAAGGGAGCTTTTCTGCATGGGGTGAAAAAATTATTTATTGAAGGAGGAGGAGGCGGCAGCGGAGGAAGGGGAGGG 
GCGGGAGGAGGAGGAAGAGCCGGCCGCCCCCGCCCCGGCCCCGGCTCCTCAGGAGCCAAGGGCAGCCTCGCCAGGTCGGTCCCGGG 
CTCGAGGACCGCGGCTGGGGTCGAGGGGCTCAGTCTCCCACGTGACCGGCTGGGCGCGCCCCGCCAGACCCGGCCTCGGGATTCCC 
TCCTCCCGGCGAGTCTCCGCCCGCCCCGTCCTGGAGGTGGGGAGAAGGAGGGCGGGGCGGGGGGGACGGAAACTCTCCCCGCCAAA 
65 TCCTGGCCCCAGGCCTGGGGACACTCGCGGCGGGAAGATTTGGAGGGGAGGGGAGGGGGAGGGGCGTGGGGGCGCGGCCTCGCTGG 

AGTCCCCCTCCCCCCCCGACCCCCGCCCACCGGCCTGGGCGTCCTCCCGCGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNtftJNNNNNNNNNNNNNNNNNNNNN>n'JNNNNTJNNNNNNNNNtfb^^ 
fnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnknnnnnnnnnnnnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnn^ 

70 NNNNNNNTTATTGAAGGAGAGGGGCGGGCGCTCGGCGACTCGTCCCCGGGGCCCCGCGCGGGCCCGGGCAGCAGGGGCGTGATGTC 

ACGGCAGGGAGGGGGCGCGGGAGCCGCCGGGCCGGCGGGGAGGCGGGGGAGGTGTTCTCCAGCTTTAAAAAGGCAGGAGGCAGAGC 
GCGGCCCTGCGTCAGAGCGAGACTCAGAGGCTCCGAACTCGCCGGCGGAGTCGCCGCGCCAGATCCCAGCAGCAGGGCGCGGGCAC 
CGGGGCGCGGGCAGGGCTCGGAGCCACCGCGCAGGTCCTAGGGCCGCGGCCGGGCCCCGCCACGCGCGCACACGCCCCTCGATGAC 
TTTCCTCCGGGGCGCGCGGCGCTGAGCCCGGGGCGAGGGCTGTCTTCCCGGAGACCCGACCCCGGCAGCGCGGGGCGGCCGCTTCT 
75 CCTGTGCCTCCGCCCGCCGCTCCACTCCCCGCCGCCGCCGCGCGGATGCCAAGCACCAGCTTTCCAGTCCCTTCCAAGTTTCCACT 
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tggccctgcggctgcggtcttcgggagaggagaaactttggggcccgcgccgcgcgccggcggcaccatgaagtcagcggaggaag 

GTAAGCCCCGCGCGGCCTCCGCCCCCGGACCCCTGCGCCCCCCACGGCCCGGGCCGCGCCCCCCGACCCCGCCCCCGTCGCCCGCA 

cggaggggtccgggccagagaacgaggtcggccgggtctgtgcgcccagggaggggcgcggcgcggaccgggaacggcgtccccca 

GCTCCCAGCAGCCCGGTTCCGAGCGCGCCTTCTGCCAATAGGTGTCTCCTCTGCCCCAGCGCTGAGGGCGCGAGGCGAGGCCGCCG 
5 CGGGTCCCGCCGAGGAAGCGGCTCGCAGGCCGGCGATTTGGGGACGGGCGAGGCTGGGCCGTCAGGACCACAGAGGGCACGTGGGA 

GGGAGGAAGGGAGGCTTCCTTGGGAGTGAAGGATGCCCCGTGTCTTCCTGAGCGAGGCAGAGCCACCCTCTGGCGCCAAGATCGCG 
GTTTGGGGGTTCTGCGCCCCCCACCCCCACCCCGAGCTCGTGGCGGCGTCTCCCTCGCGCCGCGCCCCTGAATTCCCCAGGGCCGA 
GCCCGTCACGCCGGCTCCTGGACCTGCAGGACCAAAAGATCCAAAGCGCGGCCGCAGCACAGCCCCGAATTTAAGCCATTTTGAAA 
TCCTATAGGCAGGAGTTCCAGCCAGAGAAGATGTTTCAGGCAAGTTTGAAAAGGAACCGCCAAGTTTCGAGCTGCTTCTTTATAGT 
10 GAAAAAAAGATGGCACAGTGTGGGTCCCTGAAACCCGGTGTGGGGGGCGCTGAGACCCCCCTGCGGCGCATCTCACATTCCAGTCC 

CCCACCTTAGCCCGTCCCCGGCACACACCCCTGGCGATGCCGGGTGGGCTCCTGCAAGTGGCTTTGAAAATACCCTTGCAGAGGTG 
TGAG CAT ACGAGTTAGGGATTAGGGATTGCAATGCT AATGG AAATTGG AAGACG CTTTT CCAAAT TCCTT ACCAG CTCTG AAATAT 

tttatataatttatttaaagagcgccagcacacctgccaacatatgtacttcataagggcagacgtccttccgagcgctgccgctt 

CCTGCGCGACCCTGATAACTGCGGGGCTTGCTTGAGAACCGGGCTCCCCCAGCTCTGGAAAACTCGCTGGTCTTAGCAGAGCTGAG 
15 CACAGGGCCGTGAGCTCCACGGAGGGGGGTCCGTGTGGTCGGTGCCCTGACGCTTCACGGGACGGGAGGTAGACACCACTTCATCC 

CAATGTTAGAAAATGTTGACATGTTTAAACCATGTCCCGTGTCAGTGTTTTACACAATGTGCTCTTGCTAGTAGCAGAGTTTAAAA 

TTTCCAAGTTCAGATCTCTGTACCTGAAGAGCCGGTGGCCGACCTGTAGTAAGGAGCCCCTTTCTTTTACGCAAGGAAAAAACACG 
ACGGGG C AGTGGCTAGTTTTCGTGTTTCCTACTG AAGAAAATAAG CTCGAAAAGGTCCCTG CTGC AAGGCAGTGCG CCGGGCAG CG 
2 0 ACGCCCGACCGACATGGGTGTATTTTATGAGGGCTGCAGAACTGGGCCAGCCGGAAAGTGTGATCTAGTCCTTGATACACACAGGC 

CGG CAGCATGGGG ACACGCG TGG TTT CCACACCAGC CATCGCTGAGACCACCGGG AAGAACT CTG AGT CCTTCTGAGT AGGCCCCA 
CGAGGCCATTCCTGGCCCATCTGAGGACCTGGGCGCCTCCCCTGCGTCCCTCGGGTTTCGGGACCATCTGGGTGGAAGCTCATTAG 
GCGTCGTGGTTCCTGAAGGCCCCGGGCTTGCTTCCTCATGGAGAACGCAGAGAAGTACAGGCCTGTAAGTAGCCACCCAGTCAGAA 
GTCGCTCCAGACACAATGCCCCACGGGCTGGGGCCAAACAAAGCTCACCCTGTTCTCTGCCACTTAACTTCACAGCGTTGTTTCCC 
25 AGCTCAGATTAGAAAATGGCAGGGCGCTGGCACCCCGCTTCATCACACCCAGCGGGGCTTCTGTCTCCGCAGACATCCCCAGCCTC 

TGGGAGGATGCGTCCAAGCTAAACATTTCCATGGAGACACCCAGTGTCTGTGGAACGGGCAGCTTTGAATCTGGACCAATAGCTCT 
GAACCATTTGCAGGAAGGAAGCCCAGCACTGGGGCGGGGGAAGGGGGGGCTCCTAGGAGCAGCAGGGGAGCCGCCCCACCGACCCC 
TTCTCTGGGATGGAGACCAGTGCAGTCCTAGGACAGCAGCAGTGAGCCTCCATCCCTGCAGGGCCCGCGGCCTGGGGCCACCAGCA 
GGCGGGACAGTTTAGCAAAAAGTTTTAGTCTAAACAGATGATAAGGGCTGTCATTTGTGTATAATTTTATGGTGGGGGTAAAAAGG 
30 TGGCTGGAGTTTTAAAAACAATGTACAGGCCGGGCGCCGCGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAAGCGG 

ATCACGAGGTCAAGAGATCGAGACCATCCTGGTCAACATGGTGAAACCCCGTCTCTACTAAAACTACAAAAATTAGCTGAGAGTGG 
TGGCGGGTGCCTGTAGTCCCAGCTACTCTGGAGGCTGAGGCAGGAGAATCGCTTGAACTCGGAAGGCGGAGGTTGCAGTGAGCAGA 
GATTGCACCACTGCACTCCAGCCTGGGTGACAGAGCGAGACTCCGTCTCAAACAAACAAAAACCTGTACAATGGAAAGAGAATGAA 
ACGTTGTGGCTTCTCAACAGAAAACAGAACTTCCACTTGCCCAAGGTCGGCAAAAGCAGCAAAACTACAACAAAACAACGCTCCAA 
35 CATCCATCCCAAAGTCAGAAGTATTATTAGAAACTAAATCAGGCCACACGGAACGATGGCTTATCACTGGAGAAAACCAGCCAGTG 

AAAGGGTCGCGGGAGAAGCCCGGGGACGACCCTGGGACTGGAGGGTTTCTCGCCTCTGNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNtH^NNNNNNNNNNNNNNNNtn^NNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNN*mNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

40 NbHtfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNJWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWNNJ^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNlWNNNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

4 5 NNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNN1W 

NNNNNNTftntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NmmNNNNNNNNNNNNNNNNNNNNNNNNNtmNNNNNNNKNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

NNNNNNNNNNNTINNNNNNNNNNNNNNNWfrrNNNNNT'JNNN^ 

NNNNNNNNNimNNNNMNbmNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNlWNNNN^ 

NNNNNNNNNNNNNJn^n^n4NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^^ 

N}^NNNNNNNNN^I^JNNNNNNNNNNNNNN^TNNNNNNNNNNN^^^ 

55 NNNNNNNNNNNfttlNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNJrt^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NKtn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNN>rtWNfn^NNNNNNNNNNNNNN^^ 

NNNNWJNNNNNNNNNNNNNNNNNNNNNNTJNNNNNNNNNNNNNNtWN^^ 

NNNNNNNNNtmNNNNNNNNNNNNNNNNNNNJntfNNNNNNNNNNNNNNNNNNNN^^ 

60 NNNNNNNNN^^^^NNN^INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NtTOINNNNNNNNNNNNNNNNNNNNNNNNNNt JNNT’ftWNNNNNNNNJ^^ ^TNNN^^^INN^^WNNNNNN^^WNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNNNNNhTW^ 

65 NNNNNNNNNNNNNNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNI<n^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNWTNNNNNNNNNNNNNNhTWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NN^INNNNNNNNNNNNNN^n^NNNNNNN^^^NNNNNNNNNNNNNNNNNNNNNNN^JN^^^ 

70 NNNNWNNNNN^mNNNNNNNNNNNNNN^mNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNN^JNNNNNNNNNNNNNNNNNNNNNNNNN^mNNNNNNNNNNNNNNI^^ 
NNNNNNNNNNT^NN^WINNNNNNNN^^NNNNNNNNNNNNNNNNNNN^^NNNNN^^^ 
NNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNHNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNN^^^ 

75 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>n^NNNNNN^ 
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NNNNNNNNNNNNNNNNNNNNimNNNNNNNNNNNNNNNNNNNNN^ 

I«^^j|^NNNNNNNNNNNNNNNNNNN>nWNNNNNNNNNNN^^ 

tf^^^^'JNNNNN^ ^iNNNN^^NNNN^^^NNNW^^^NNNNNNl^^N^r^^N^n^NNNNNNNNN^^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

5 NNNNNNN>H^NN>INNNNNNNNNNNNfWNNNNtn^NNNNNNNNNNNNNNNNln^ 

NNNNNNNNfrntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ NNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhnJNNNNNNNNNNNNNNNNN^ 
N^JN^J^^^NNNNNNNNNNN^JNNNNNNNNT^NNNNNNNNNN^INNHNNNNNN^^ 

10 NjJIJN^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNinJNNNNl^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNl'ntfNNNNNNNNNNNNNNNNNNNt^^ 

NNNNjjNfjNNNNNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNtn^ 

j^nnnnnnnnnnnnnnnnnnnnnnnnwnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNTTNN NNNNNNNNNNNNWJNNNNNNNNNNN^^ 

15 NNxqi^iJNjjijNNiJNNNNNNNNNNNNNNNNNNNNNNNNNNtn^N^ 

tn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

j^nnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnn^ 

NJ3Jgl^NNl^^fNN17N^NN^^^NNN^INNNNNNNN^^NNNNl^^ 

} 1 J^NN^«JNI^NNJJNNNNNNNNNNNNNNNNNNNNNNNNNN^^ , JN^^ 

2 o nnnnnnnnnnnnnnnnnnnnnnnnniwnnnnnnnnnnnnnnnnnnnn^ 

IJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIWNNNNNNN^ 

NN NNNNNNNNNNtmNNNNNNNNNNNNNNNNNNNNNNNNm'INN^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNm^ 

2 5 NNJJNNNHI^JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI^JNNNNNNNtrc^ 

NtnJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNinWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNIJNNNNNNNNNNNNNNNNNNNNt^^ 

nkknnnnnnkknnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

3 0 NNNNNNNNNNNNNNNNNNNNlJNNNNNNNNNNNNNNNNNNtHWNNNNNNNNNNNNNNNNN^ 

NNNNNlWNNNNNNNNNNNNNNNNNNNNhn^fNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtWN^ 

Ni^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNhnWNNNNNNNNNNNNN^^ 

NtttJNNNNNNNNNNNNfcWNNNNNNNNNNNNNNNNNNNNNNNNNNNl^ 

35 jnni|NN} 2 NNNNNNNNNN!'n'JNNNNNNNNNNNNNNNiraNNNNNNlJNNNNNNNl^^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNN N N m<ntfNNN^^ 

NNNNNNNNNNNNNNNKimfWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

Nl^NNNNNNNNNNNNNNVWNNNNNNNNNNNNNKNNNNNNNNNNNNNNNNNNNNNNt^^ 

NftNIJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNin^ 

40 jjnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNN^ 

NjjjIjgNjjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNlfNNNNNNNNNNNNNNNNNtHtfNNNNNlWN^ 

NNNNNNNNNNNNNNtniNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

45 Njjj^NNNN^fjn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

^JNNNNNNNNNN^^^TNNNNNNNNNNN^. T NNN^JNNNNNNNNN^^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNhH’INNNNNNNNNNNNNNNNNN^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

NNNNNNNNlWNNNNNNNNttNNNNN*WNNNNNNNNNNNNNNNNNN 

50 NNNNNN^WNNNNNNNNNNNNNNNNNNNNNNNN*^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

nnnnnnnnnnnnnnnnagcctgggggcggggggcacagtggatgccagtgaacatgggtggtcagtcccagagctggcgtcttgca 

GCTGGGGCAGATCCTGGGGATGGTGTGTGTGTCCTGACCAGAGGCCAGGCTGGAGGCTGGAATTGGCGTCAGGATGCCCAGCTCCA 
GCTCCACCCCAGTCCCTGCCTGTGGCTCTGGGGAAAGAAAGACCTCCTTATTGATTTATTGATTTATTGATTTGACAGGGTCTTGC 
55 XGTGTCGCCCAGGCTGGAGTGCAGGCTGGAGTGATCTCAGCTCACTGCAACCTCTGCCTCCTGGGCTCAAGCAATCCTGCTGCCTC 

AGCCTCCCAAGTAGCTGGGACT ACAGGCGTG CGCC ACC ATG CCTGG CT ACTTG TATTTTTTGT AG AGATAGGGTTTCATCATGTTG 
CCCAGATTGGTCTTGAACTTCTGACCTCAGATGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTATAGGCGTGAGCCACCGC 
GCCTGGCCACCTCCTTGATTTATTGACATTACTGTTCTCTCTCCGGTGCAGGAGACTGCGTGGCTCCCGTCCTCTTGAGGGCATTT 
CTTTACGATGGGGAAGGCGGGACTGGGGCCTGGCTAGCACCATCCCCAAGGCGCTCAGCCTCAGCGGAGGGGCCCTTCCCATACGA 
6 0 AGACATCCTGAGCAGGTCTCACCTCCCACCCCTGAGAGCTTCTGGTCGCACCTGTGAGGTGTGGCTCCATCGCAGCTCTGTTTCTT 

TTCTCTTTGTTATGGCTCTGCCCCCTGAGTGTCTGGAATTTCCAGAAAGCAGCTGTGACTCCTGGGATTGAGGCCACGGTGTGTCC 
TCTTACCAGGCTGCCGTGCCGTGTTTCCCACCTACCTGGGGCGCTAGAACCATTTCTGTTAGTAAATACAGTGGGTTTGTATTGGT 
ATTTTGAGACCCTAGATTTTTTTGGCATTTATCCGTGTTGGTTTCTGAACCACGACTTAGCGGAAAGACAGCACTGTCCTTGAATA 
AAGTATCTTCCAGCCAGTGCAGTTGCACCAGGAGATGAATATAGAATTTCCATGTGCTTGTTTGTATTATTTAGAGGCCTGGGAAT 
65 ACCCACCTCTAGGCATGTAATCATGAGGTTCCAAGATGTCATAAAAAGTCTTTTCAAATCAGAAATCCAGAGGCACGTCTTTCCTG 

TTAAAATTACTGATTTCCCTAATAATGATTTTAAAAAATATTTTATTGAGTGTAATTAACACATAATGATTCTTAGGACTAGCTGT 
GTACCAGAATCTTCTGTTTTGTTCTAAAAGATGGATTCGTAGGATATGAGCCAGTATCAGAATCTCCATGAGGGGGATTTCACAGT 
CTGTGTTTTCATCCAATCCTTGAGGAGTTTTCTTTGTAGCTGGTGATTAGGGCACCTTGACAGTGATAAGCCTGTTAAAATCTGTT 
TACATATGTAGGTCCTTAGATCTAAAACACATCCACCATCCATCATCATCCATCCATCATCAAACCATTATTCCTCCATTCCCTAT 
70 GCATCCATGCATCATCATCTGTCCATTATTCCTCCATTCCCTATCCATTCATTCATCATCCATCCATCCATCATCCATCCATCCAT 

CATCAAACCATTATTCCTCCATTCCCTATCCATCCATCCATCATCCATCCATCATCATCCATCCATTATTCCTCCATTCCCTATCC 
ATTCATTCATCATCCATCCATCCATCATCATCCATCCATCATCAAACCATTATTCCTCCATTCCCTATCCATCCATTCATCCATCA 
TCCATCATCCATCCATTATTCCTCCATTCCCTATCCATCCATCTATCATCCATCCATCATTATCCATCATCCATCCATTCCTCCAT 
TCCCTATCCATTCATTCATCCATCCATCCATCCATCATCATTCATCCATCCATCCATCATCCATCCATTATTCCTCCATTCCTCGT 
75 CCATCCATCCATCCATCACCATCCATTTATCTATCCATCCATTCATCCACCATTTACCTATCATGCCTCCATCCCCAATGCATCAT 
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TCATCCATCCATCCGTTTAGCTGTCCATCCATCCATCATCCATCCATTCATCCACCCACCCATAATCCATCTCTTTATCCCTCATT 

CCTC CCT TGTTTGTCCATCACCATCCATCTACCTACTCTCCATCTACCCATCATCCCTTCACCCCCCGTCCATCATGATCCATCCA 

tcagtttctttacctgtctatccatcatccattgtccacccacccaccaaccatccatccattaaacaaattgaacacattttatg 
tgccaggcacagtctttggctctgaaaacagcggtgagcagaatagactaaggcgtccagatgttctgtcttcatggaacttaggt 
5 ttctgtttgtcaaagagatgacagtgtgggatgaatgagtaaaaacaggctgttagattgtgatacgtatttaggagaaaaaataa 

actagagaaggatggcccacgtgttgagtttggggtttaaatgaagatggggtggttgaggaaggtggtttttgaatgaagagtgg 
aacccgtgaggacccagtcgcctctctctgggaaggacgttcggatgaagatggggtggttggggaaggtggtttttgaatgaaga 
gcggaacccgtgaggacccggccgcctctccctgggaaggacgttcgggggcttgtgctgctgttaggggaggaggggaggtgggc 
agtgaggggctcacgggagccttgttggccaggtgggactggggctgtcactccaagtcgcccggagctgtccggcagcgtggtct 
10 cagggacgtttgctgaggcccgctccttggggtccgttggtcgaggccgggggttgctggccggccctgagttcatgggtttctgc 

tttgtgatgcccagcccctcatgctcccatctgcttctttttctctctagaacactatggctatgcatcctccaacgtcagccccg 
ccctgccgctccccacggcgcactccaccctgccggccccgtgccacaaccttcagacctccacaccgggcatcatcccgccggcg 
gatcacccctcggggtacggagcagctttggacggtgggcccgcgggctacttcctctcctccggccacaccaggcctgatggggc 
ccctgccctggagagtcctcgcatcgagataacctcgtgcttgggcctgtaccacaacaataaccagtttttccacgatgtggagg 
15 tggaagacgtcctccctagctccaaacggtccccctccacggccacgctgagtctgcccagcctggaggcctacagagacccctcg 

tgcctgagcccggccagcagcctgtcctcccggagctgcaactcagaggcctcctcctacgagtccaactactcgtacccgtacgc 
gtccccccagacgtcgccatggcagtctccctgcgtgtctcccaagaccacggaccccgaggagggctttccccgcgggctggggg 
cctgcacactgctgggttccccgcggcactccccctccacctcgccccgcgccagcgtcactgaggagagctggctgggtgcccgc 
tcctccagacccgcgtccccgtgcaacaagaggaagtacagcctcaacggccggcagccgccctactcaccccaccactcgcccac 

2 0 GCCGTCCCCGCACGGCTCCCCGCGGGTCAGCGTGACCGACGACTCGTGGTTGGGCAACACCACCCAGTACACCAGCTCGGCCATCG 

TGGCCGCCATCAACGCGCTGACCACCGACAGCAGCCTGGACCTGGGAGATGGCGTCCCTGTCAAGTCCCGCAAGACCACCCTGGAG 

cagccgccctcagtggcgctcaaggtggagcccgtcggggaggacctgggcagccccccgcccccggccgacttcgcgcccgaaga 

CTACTCCTCTTTCCAGCACATCAGGAAGGGCGGCTTCTGCGACCAGTACCTGGCGGTGCCGCAGCACCCCTACCAGTGGGCGAAGC 
CCAAGCCCCTGTCCCCTACGTCCTACATGAGGTGAGCCGGCAGCGCGGGGCGGGACGGGGAGGCGAGGGGAGGCGCGGGGCGGGGC 
25 GGAACGCGGGGAGCGGGACGGGGGGCGGCGCGGGGCGGCCGTGTCTGGGGACGAGAGTCAGGACCTGGGTGGGCAGGTGGGCTCCT 

CGTGGAGCTGGGAGGCAGAGTCTGTCCCCATGTCTGCCTCCTCATGCAG ACTTTT CCTTGTGCG CCTCG CCTCTG CCTC CG TCTGC 
GCGTTTCCCATCTGAAGTCTCCAGATCCTCTCGGGCCCTGCTGATGGCCTCGTGTTCGCTCAGTCTCTGCAAACACCCATTTCAAA 
GAGGGTGGCCCTGCTGGCGGTCAGGGCTTCCACGTGGGAATTCCGGGAGACGCCATCCGCCCCTAAGGAGGGCTCACACACGCGCA 
GTTTCTTCCTCGGGGAATTGCACGTGCCTGGCCCCCCTCGGTGGTTGCCTGCTGCTCCCGCTTCCTCCCCTGCAGTAATTGCCTTC 

3 0 CCTGCCTCGGGTGCAGATGGGACCGCAGCTCAACAGTGCCCCAGAGCACCCAGTCCGCCACGCTTTGGAACAGCACGGCCTCCTGC 

TCCCCAGAGACGCCGGCTGTGGCATCAGGCTGGGGGAGCTCACGCGCCTTCCTTCTTTGGGTCCCAGGTTGTTGGTTTTTCTTTTT 

AACCGTGTGAGGGGCTGCTGGAATTCCGCTGGGTCCACTTAACCAGCTTGGTGTTTTTATCTCTAACGAAACAGCTTTCCCAGCTG 

GTGGGCTGTGAGTGGCCCCTGAGAGTGCTTTCTGCTCTGGGATTTTTATCTGAGGCATGAAAACGTCCGTGCAGGAGGTCGAGGGC 

AGTGCCCCATGGCCCGTGACGTCAGGGCTGCCGCTGTGTCCTCAGGAAGAGGCGTTTGCCACGCGCAGCCCGGGGTATTCCAGGCT 

GACCCCGCAGAGCGGAGGGCAGGTGCAGCCCCCATGCCTGCAGGGTGAGGAAGGCAGGCAGTGAGGGTGCTCTGGGAGGACCCGTC 

TCTGCTCTGCAGTCTCAGGCCATGCTTCAGCCATGGCTGGAGCACGCATGGACAGAATTAGAGCTACAAGCAGTAACAAGCCTCCA 

GGCTGGGAACGAACCCACCCAAACCTCTCTGAAGGCTTGTGGCAAAGAAACAGrGTTAGAGCTGACAGTTCmTGAGCAGCCCCAT 

GGCTGATTCTGCCTTTCTACTGGCGTGATACTTAGAATCGTCGTCAGCTGAGGTTTCGAGAGAAAGCAAGGATTACCCCTGATTTT 

4 0 TCTTGACTTGCAGTGGGCGCATTTACCTTTCTATCCCAACTTCTGTTTTTAATACATTAAGGTTTAAAAGGCTGGCGTATTCTAGG 

TGATCACAACGAGCCTGTGTCAGGACCCGGATTGTATTTACAATAAAAATCCCATTCAGTTGGAGGCATTGGGAAAATTTAAGAAC 
TGTTTTTGCCTGCTGTACTATCACTGTTATTGTTTAAGTAAAAGTACAAGCGTAGTGGCACTGACTCTCCAGCCCACAGTCATGTA 
CAACGCGCTTCATGGTCTCCAGGCTTACGGACGGTGACAAAGTCGTCCATCACCGCGGAACTTCACTGAACTGGCGAGATAAGGGA 
AGAGTGATGTCATCAAGGTCCCAAGACTGGGACTTGGCATGAGGAGTGTCGTAATGCAGTTGTGAACCTTTGGGTGAACCCCACGT 
4 5 ATTTGTTTCCTGGGGCTGCCCTGACAAGGTCCCGCAGACGGGTGGCCTTCATAGCAGGAAGGTTTTCTCGCGGGGTCCTGAGACTG 

GAAGCCGAGATCAGGGGCTGTTCTTTTGGAGGCTGTGAGGGAGCATCTGCCTGACCTGTCTCCCTGGCTTGGAGGCGCCGTCTTCT 
CCCCATGACTCCTCATCTCTCCATCCACCGTGCATGTCTGTGTCCAGATGTCCCCTTTTGTGAGGACACTGGTCCTGCTGGGTTGG 
GGCCACCCTGGTGGCCTCATTTGAACTTGATCGCTCTGTAAAGACCCTCTCTCCAGACACAGCCCCACGCTGGGCAGGACTCCATT 
ATGTGAGTTTGCGGGGAGCACCGTTCGGCTGCCTCAGCCCCGGTCTTACTGTCGCAGTAAAAATGGCAGGCAGCCTTTGAAAGCGC 
50 AAGCTCGTCCTGGTTCCTTCTTCGTCTCCTGGGCGGCAAGGTGTCCGCAGGGATGTCGTGTTCTGGCAGGCACAGCCCCTCCTGTC 

CACCTTGGACCTGTGTTTGGTGTGGAGGTTGGAAAGCATGGGTGGCTGTTTATTTTTTCCTCTGCTTGGGGGTTTCAGGAAGAATT 
CCGTGCCCACGTGACCCTGTTAGCTTTATCTCCTGGCTGCAGAGCGCCCAGTTAGGTGTGATGCCTGTAACATTTCTGAGTGTTCA 
CACAAACAAAGCTCAGTAAATATGTCCCAAACTCGCTCCTGGGGTTTGCAGTTAACCTTTTCCCACTGTTCTGGTTCCACATCAAA 
ATATGTTTCCTGGTTCCTTGTGCCCTGTTTCCAAGTGACCTCGTCAGCGGGTGCCCTGGGGCAGCTGGAAGCCACGGCAGAGATGA 
55 AATGTTAGTTTTTTACCAGCGAGGTGGAGAGGCCAGACTTCCTTCCCCAGGAATGCCTCTCCGTCGGTCACATGCAGCAGCTCTGG 

CAGGCGTGGAAAATGTCACCAGGATCTCAGGCTGCACAACTAGAAAGCTGTATTTTTAATGATCTCCAAAGTTTGGGATGGAGAAT 
GCACGACATGCCCATCTTCTCCCCACCGTGGTACAGAACTGCTGCTCCATTAATCCTGTCCCTATGCCAGAAGGAGCTTTCTGGTG 
GAAAGTGTGCTGTGTGCATCCTTCCCAGGGACCGTCTAGGATTGTTGTCCTTTGAGGCCTTTTGTTGCTTGTTCAGCACCTGTGGC 
CCCCAGTGCTATGCAGAGCCTCTGAGAGGCCCACAATGGTCAAAGAACGATACTGAATTCTTGCTGCAATTGAAGCCATGATAATG 

6 0 TTTGTGAAGTTAGTAAGAGTAGGTGATAGAACCTTGATAGTTTTAGAGTTTGGAGCCATTTTAGAGCTCAGCGGAATGATGTGTCT 

ATTGTCAAAGCTTGGGGGGACTGGCACAGGAATCACAGGCCACCTGCTATACCCCCTAAAAATTAGAATCTTAAGCTGTGAATTCT 

GGCATCAGAAAGGAGTGGTTTTCTTCCCGCCTTGCTTCTTTCCAGGGGTAATGACGGTGATCATAGCAAGTGGCCTCCCAGGGCAC 

CTTTCCGTGTGCTGTTGAGGGTGCAACAGGAGGCGTTGCCGGGCTGCGTCTGGAGGAGGCCAGGGCGAGAGTGCACGTTGAAGGCT 

GTGCGGGTTATTTATAAATAGTGGTTCTCAAATGGTAGCTTTTAAAGATTTCATATTGACCGACAGGAACTAAAGTCTACGTGATT 

65 gcttcctcattccttcatcgttcggcctcctccacctgggcacctgccacaggccatgtgcgtccatgtccaggtctgtctgtgcc 

GACATCTGCTCTTTGGGCATCAGCCTCTGGAAAGTGTCCCTGTCAGAGTCTCCACGTGTCTCACTCTCCGCACCCAGACAGTCTCT 

GGAGTTGCCTTTGTAGAGGCAAGGTTGTAGGGGAATTGGAAAGGCGGAGGTATTTTGACTGAATTTATTGGTAACTTTAACAGCAC 

AATTCTTGAATTCAATTTCTTTTTATTTTATTTATTTATTTTTTTTGAGATGGAGTCTCGCTCTGTCACCCAGACTGGAGTGCAGT 

GGCACAATCTCGGCTCACTGCAAGCTTTGCCTCCTGGGTTCACGCCATTCTCCTGACTCAGCCTCCCAAGTAGCTGGGCCTACAGG 

7 0 CGCCCACCACCGCGCCCGGCTATTTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTAGCCAGGATGGTCTCGATCTCCTG 

ACCTCGTGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCGCCCAGCCCTTGAATTCAATTTCTA 
CACATGAAACATTGCCTCTTAGAACTGAATGTTTAAAAAGAATTTCTAAGGAGTGAGGTAAAGAAAAAGAATTCCTAAGGGGCGAG 
ATAGGCTAATAAACAATGTTTACTTAGAGTCCGCTTGGTTTCAATGATCAGAAATAGCCGCTAGGTTGGTGCAATAACGTATATTC 
AAATCTCTTGGCCAGGCGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCAGCTGAGGTCAGGAG 
7 5 TTCAAGACCAGCCTGGCCAAATTGGCGAAACCCCATCTCTATTAAAAGTACACAAATTAGCTGGGCATGGTGGCGGGCGCCTGTAA 
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TCCCAGCTACTCAGAAGGCTGAGGCAGGCGAATCATTTGAACCCAGGAGGCGGAGGTTGCAGTGAGCTGAGGTCGTGCCACTGCAC 

tccagcctgggcgagaggagcgagactccgtctccaaacaaacaaaaaaaccctgtttatttcagacattaagttttgggctgcaa 
tattgaagattttagcatatcggtcacttttctgctatgcatagtattagtttcaaaaggtctgagaaaacgttcactctcttgtg 
tttcataagttatctgaaagtttcacagtttatcacaatttggaataagatcagctaacccccagcacagtaacaggtggactctg 
5 tcttctctttcgcagacacgagtcctctgccaggctcagtagcgattcctcctgcgtttgaatgccctttgctcttgtggctctgg 

tacctgaggggttcgggccccggcagtgttgggggaacagtgcaggcttttgacagctcccaggtcctgtagtggggccatctctg 
ggctctggagccagactgtccgcgggcgctggtgggccctttggggtgatggtgaacatagtctctaaggcgttgtaccgaacccc 
agcatagcgagacgtgtaaggtggtagccgtggggtcttccccgagcttcccgctgccatcacctcctgggaagacggatagcaaa 
gaagccgagggtgtcgagttgccccatggtttgtaaaacactggcatgggctggaacggctcaggactgactgccactgcgtctcc 
1 0 CTGTAAGCCCCTCCCTTTCTGGGG AGGGAAG CCC CCCAACAACCCACAGC CAG CCTCG AAG CCACGTCGC CCTGGCTCTGG TTCCC 

GCTAACCCTTGCTGGGGAGTCCCCCGCACAACCTGTCCTGCTGTTTCCTGCTGTTTCTGGAGCTAGACAAGCCTCAGCTGGCCTCC 
TGGCTCCCGGCATGGGTGTCAGGCCCTGGGGAGTCTCCAGTCCCTCCTGTGGGTACTGGGCTGGGCTGGCTCTGAAGGGTCTTGAA 
GAACGTGGCTGTGTGCCTCCCTGGCATTCGCGGTGGTGGCTCTGGAGCTTGCGTTTGGCTGAGCAGGCCAGCAGGTGACTCGCGCA 
AGCCAGACGGTCCCCAGGAAGCCCTCAGCTGTGGTGGGAGATGGGAGATGGGCTATGGTGGGAGATGGGCTGTGGCGGGAGATGGG 
15 CTGTGGCGGGAGATGGGCTGTGGCGGGAGATGGGCTGTGGTGGGAGATGGGAGATGGGCTGTGGTGGGAGATGGGAGATGGGCTGT 

GGTGGGAGATGGGCTGTGGTGGGAGATGGGAGATGGGCTGTGGTGGGAGATGGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

nnnnnnnn>wnnnnnnnnnnnnnnkniinnnnnnnnnnnnnnnnnnnn^^ 

N^^j^nNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNtn^NNNNNNNNtTNNNNNNNNNNN^ 

20 fJNNNNNNNNNNNNNNNl^JNNNNNNKNNNNNNNNNNNNNNNNNNNNNNNNNNl^^ 

N>^^NNNNNNNNKN^^NNN^^NNNNNN^^^^^JNNNNNNNNNNNNNNNN^^^ 
NNNNNNNNNNOTJNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNinJNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI>rc^ 

nnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^^ 

25 NNWnJNNNNNNNNNNNNNTTNNNNNNNNNNNNl^INNNNNNNNNNNNNNNNin^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTNNNNNNNNNNNNNNI^^ 
NnhNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 
NNNNNNNNNNNNNNNNNNNNNNNNNtWNNNNNNNNNNNNNNNNNN>n^NNI^ 

CTATACCAGGAGATGGGCTGTGGCGGGAGATGGGCTATGGCTGGGCCTGTCCTCTGTGGTGCTGTGGATGCGTCCTATTCAGGAGC 
30 TGCCTACCAAGTTTCATTGCGATGTTGGAATCTGTCCTTGGTCCCTGCCACCATGGGGTGGGTGGAGCCCCCAGCACCCTGCCTTC 

TTCCTCCCCTTCCTGTGGGTCTGCAGGGCTCGGGGTGTTGATGGAGACTGTGGGGGTCGGGGGAGCCAGCAGTTTCGTTGTGTGAT 
GGCAGGAAGAATCCGCGTGCTGCCCCACCATGCCTTGCGACGCTCTGTGGTAGGGAGCTGTCGGGTCACAGTCAGGCGCTTAACGG 
CCACCCGACTGTGGACGCAGCTGAGGCCATTTGTCCAGGGTGGCCTAGTCACAACCAACAGAACTGGACTCTGCCATGATGAGCAG 
ACCCCGCAACCTACACTCCAGACTCCACCGGTGCTGGGACCCCGACTCCCAGGAGACCTGGCGAGCTCAGCCCTCTTGTCACAAGG 
35 eCTGTACGGGGTGGGGGCACGTGTCACGGGGACCCTCGGCCCAGACTGGCCTTCTGCTCTCGTCACCAAGATGTGGAGCCTTCTGG 

GGTCAGAGCCCAGTCGAGGGGCTTTACGCAGCCTGTGGTGTCCTTGGAGCCACAGCTCCCTGGAGAAGGCACTGCGTCTGCCAGCC 
TCCGCTGGTGAGGGGCTCAGAGTTGAGAAGATCATGCCTCCTGATTGCACGAGCACCCTGGTCTTGGCTCATTTGCTCCTTCTTGA 
G CCG CTTCGGTAGCATTTGG CAG C CCACGG TTTT CTGC CTGCGTTG TTTAGTTTGTTT CTG CTGTTATGG AGTTCACAGCTG ACAC 
TTGGAGGGCGGGGTTTGCAACACCAGTTTCTGATGGGAAGGACTGGTGTGAGGGTGTGAGGAGGCTGCGGAGGCCGAGGGCCTGTG 
4 0 CGTTCTCCCAGGCGTGTGTGGAAGGGCTGGGGCATCTTCTCCCTGGTCCTTCTCAATGTTACTCTGTCCATGTCTGTTGTTAGCCA 

TGAGGAGGAGAAGGCACTCTGTTCCTGGAAAGGAGAAAACAACGTGGCTTTTTGCTCAGATATTTTTTTTTGAGCCAGGGTCTTGC 
TCTGTTGTCCAGGCTGGAGTGCAGGGTGTCATCACAGCTTACTGCAGCCTCGACCTCCTGGGCTCAGGTGACCCTCCCACCTCAGC 

ctgccgagtagctgggaccacagacgtgcggcaccacacctggctaattgtttaagttttgtggagacagagtcttgccgtgttgt 

CCAGGGCTGATCTGGAACTCCTGGCCTGAAGCAGTCCTCCCGACCTGTCCTCTCAAAGTGCTGGCATTGCAGGTGTGAGCCAGAGT 
4 5 TTTACAGTCAGATCATGGAGATCTGAAATGTTGCCCCATCTCACCGAAGACCGAGTGCCCGGGAGCCCCCCTAGGAGGGTCAGAAC 

CTGCCCGGGAGCCCCCTAGGAGGGTCAGAACCTGCCCGGGAGCCCCCCTAGGAGGGCCGGCACCTGCCTGCCCGGGAGCCCCCCTA 
GGAGGGCCGGCACCTGCCTGCCCGGGAGCCCCCCTAGGAGGGCCGGCACCTGCCTGCCCGGGAGCCCCCCTAGGAGGGTCAGAACC 
TGCCTGGTTAGCTCAGATGCCCCCGTGGAGACAGCGTGAGGGCGGCAGGGAGCTGGAAACCTTCCCAGGTTCCCAATTTTGAGATT 
TCCTAAGCTGCCTGTGGTCCAGCTGGGAGGAAGTGTCTGGTCCTGATGTGCGTCGGTGACCACAGACAAAACAGGATTTGCTCCTG 
50 CGCCAACGTTGGCTTTTGAGCAGCGGGATAGGTGGGCCTGGTGGTAGGTGCTTCGGCAGCCGGGCAGCCGCAGGGACTTCCTCCCT 

CGGGATTAAACCTGAGTCGGGAGTTGGAGGGCAACAGTTATTCACATTCAAAACCAGATCTTAAGTGCAAATTAACGTTTTTTGGA 
TTCTTGAGCAAAATGTTTTCTACATTATGATGGGATTTTCTTTTTTATAAGTGCTTCTAGAACATCTCTGGAAGCTGGGTTAGACG 
CACAGGGCTTAGTCGGCTTTGGGGAGAGACAGTAGTTGTAAAGGCCACACCGGACGCCGTGTGCACCTCCCAAGGTTTCCCATGTG 
AGACCATGTGGCCTGCATGCTGCGTTCCATCAGCACTGGGCTGTGCGACAGATGTGTTTCCAGGCGAGGTTGCTGCAGAGGGGAAG 
55 AGGGGGACGTGTTTCCAGGCGACGTCGCTGCAGAGAGGAAGAGGGGGACGCGTTTCCAGGTGACGTCGCTGCAGAGAGGAAGAGGG 

GGACACGTTTCCAGGCGACGTCGCTGCAGAGAGGAAGAGGGGGACGCGTTTCCAGGCGACGTCGCTGCAGAGAGGAAGAGGGGGAC 
ACGTTTCCAGGTGACGTCGCTGCAGAGAGGAAGGAGGGTCGCGTTTCCAGGCGAGGTCGCTGCAGAGGGGAAGAGGGGGACGCCTT 
TCCAGGTGACTTCGCTGCAGAGAGGAAGAGGGGGACGCCTTTCCAGGTGACTTCGCTGCAGAGAGGAAGAGGCAGACGCATTTCCA 
GGCGAGGTCACTGCAAAGAGGAAGAGGGGGATGCGTTTCCAGGTGACATCGCTACAGACAGGAAGAGGGGGATGCGTTTCCGGGAG 
60 ACGTCGCTGCAGAGGGGAAGAGGTGGATGCGTTTCCAGGCAAGGTCGCTGCAGAGAGGAAGAGGGGGTCGCATTTCCAGGCAGCAT 

GGCTGCAGAGAGGAAGAGGAGGACGTGTTTCCAGGCGACGTTGCTGCAGAGAGGAAGAGGAGGACGCGTTTCCAGGCGATGTCGTT 
GCAGAGGGCAAGAGGGGAACGCGTTTCCAGGTGACGTCGCTGCAGAGGGGAAGAGGCGGATGCGTTTCCAGGTGACATTGCTGCAG 
AGAGGAAGAGGAAGATGCTTTTCCAGGCGACGTTGCTGCAGAGAGGAAGAGGGTGGGACGCATTTCCAGGAGACGTCGCTGAAGAG 
GGGAAGAGGGAGGCCCCTCCAGCAGGGCCACCTAGATGTTTGCTTTGCCCCGCGTGGAGTCATATTCCAGGAACCCCCGAACCCAC 
65 CTGCAGCTTGATTCTGCTCCTCAGGGCCAGAGGTTCTAGTTTATGGGAGGAGTGTTTTCTCACTGGAAACATGGAGCCCACACACA 

CTTCTACGCTGGAAGCCGTGATGTGTGTCAGGAACGTGTTCTGATGTTGGTGTGCAAAATCAGTATTGTGCCTTTGTCCCCTCTGA 
CCCCCATCACGGCAGTTCTGAGGCTTGTGGGGCACCCCAGCTCCTCTCCCTCTGCACAGGCCACTGTTCCCAGAACTCGAGGGTTC 
CCTGACACCAAGATGACATGTGGCACAGACCTGGAATCACGAGGAAATGCCCGTCCTCCTCCCACGGGCAGACAGGTCGAGTGTGT 
TTCCAGAGACCGGGCCGTCCGTGGGGCAGTAGCGCCTGGATGACGTCTGCTTTCGCCTGGAGCCCTGGCTGCAAGGGGCGGTGCCG 
70 GGCAAGGGCCACCCCAGGGGTCTGGGAGTGCAGTGTCGGGCCTGTGGAGGTGGAGAGCAGGGATCAGCCTCTTTTTGTGGATGAGG 

AAATGGAGACACGTGGAAACTTCTGGTAAGAAGCTGTCAAGCCTCCAGGTTTCGGTTCTGGACAGGTGCGGGGCAGGTATTGGAGC 
ACTTTGGG CTCTGAGG TCCACG TGGCC CAG CGG CCTCCAGG AGTC AG CTG CAAGGCGGAGTCCCTGTCCACAAGCTG CGTTG CAGG 
CACAGAGACCAGGAGAGGGCTGTGAAGCAACTCTGTGTTTACTGGGCTGAAGCAGCAGCTCTTGGCAGTGCCGCCACCATGGGCTG 
TGTCCTGTCCCCGTGGCGACATCACAGCTGAGCGCGAAGCTGGAAGCTTGGGCACGTCTTGGTGCTGGGTCTTCTCCGACCCCGAG 
75 GGCCAAGGGTGCTCTGTAGCTCCAGGCGTCAGAGTCTGAGCATCCTTTGTTTTGGCAACATCCAGGACAGGAGTCTTTGGAGAGTA 
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ACACATCCTTATTTTGAAAGAGCCCTTTAGGTGATTTGAGAAACCGCTGTATTTGTTGTAGCTCCAAGTATTACCCGTGAATCACC 

taggctgctcttcagtgaacatccagaatgccgtcagttcttgtgaaacccccaagtttcccgtaggtccaagctgagaagattga 

GTGAACTCTGAGAGCTGAGCCGGGCCGTCTTGGCACCACTAGAAACGGAATCAGTTCCATGACTGATCTGTGCCCCACCCCACATT 
AACTTGTGCAATATGACATTTCTGGTTTTGGTTTTTGTTTTATAAGCCATCCATGGCAAGTGCAGTCGGAGGCCCCCCACTGCCAA 
5 AACTTCCTGTGAGTAATAATGACAGATGGGCCCTGACCCTGGAGACGTCTGAGAAGGTGTTTGGGGTCCGAGAAGAGTCCGCGTGT 

GCAGTGACTGGAACCTGTCCCTGGTGTGAACTTGGGGATGAGTGGGTGACGGGGGTGGTGGGGGCCTGGGGCACTTCCCCGCCCTC 
CGGACCACACTGTTGCTCTCCAGCCACGAGAAGATGCAGCGGCCCCCGGCTGCAGCAGCTACTGTCCCGGAGGGCAGGGGAGTGAG 
GGAGAGGGAGGGTGTACGGCATGGGGCCTGCTGCCTGGGGCGCTGGGATCCCACAGCGAGGCCCTGTTCCCACTGCCCAGGGGCAC 
TGAGATCCCACAGGGAGGCCCGGTTCCCACTGAGCTTGGGTTCCCAACGGGCTCCTTTTGCTTCCCAAGCACCCTCTCCCACCCTT 
10 GAGCTGCAAGGAATGTTTCAGAGCCATGGAAGGTGCTTTCTCCCATCTGTAGTTTTTCTGGGAGGGAGAAAGGCTGACATCGGGGG 

CTTTGTAGAAAGCGTGCTCTGGCCCACACGTTAACATTTGGGAGGAGGCCTACAGGGAGCTGTCGGCTCTGGGCGAGGGCTGGGGG 
CTGCCTCGGGGGCGGGGGTTCAGGGTCTTGAGCTCAGCTTCTCACCCATCCGGGGCAGGGCAGGGCAGATAGAGGGGTGGGGACAG 
TGTTGGGGGCTGCTGGGCCTGGGATGGCAGGGCCTGTGTCCAAAGCTGTTGTGAGGCTCACGAGATACAGGGGTGGACCTGGGAGG 
GTTGGGGCGCGTACAGAGGGGATGACTTCGATTTTTCCAAAGAACAGGGAAGGGTCTGTGTCCTGGTCGTACTCCAATCCCGTGTG 
15 GTGGAGCCACGGGACGCCATCAGTTTTTATGAAATCCCCAAATGTGTCCTTTAAAACAAAACCTCTGCACTCCGGCCTCACAGCCC 

AGATCCCGCGCGCTCCCGGTCTGTGGCTTTGACTTTGGTTTGAGTTCCTGGGCTGGGCTTACCTGGCTGGCAGGGCCGCAGCTGTG 
GCACTCCCTGTCTGGGGACGGAGGCTGCCCATGCACCCGGCTGTCCACCTTCTTCCCAAAGGCGGCGTCCTGGGCTCCCTCCCATG 
CGGACCCGGGATCCACTTGCCCAGCCTTGGGGAGGACAGATGGGGACAGCAGATCCTGCCCCAGGGTCATTGCCCGrGGCCACATC 
GGTCCTGGGAACTGTGGGTAGGCCATGGGCCGCTGGTGCCTGCACCACTGTCCTGGTGGAAGGGGCTGGACCTGGGACTGCCTGGG 
20 ACAAGAGGCCAAGGCACAGATGGCTGCAGGGGCTGCCCCTGCATCCTGAGCCTCACCCGGCGGGCAGGAGGGCCGGGCTGGGTGTC 

CCCATCTTTCTGTTCCCACCCTGGCCCCAGTCACCTGCTTCTCATCCACCGATTCCATCTTTCCTGCTGGCTTGTGAGGCCCGTGC 
CCTCCTCTGGGCCGCCTTCCCTCCCATGGGCACAGAGCTTGGGTCCCACGTGGAGAGGAGGCCCTGCCCGCAGCCTCAGAGTCAGG 
CGGCCTTGGCTTCAGGGAGGGTTGGACGGGAGCCAGCCCATTGGACAGTAGCCCGGGGCCTCTGGGTGACCCTCCAGGGTGGGACA 
GCAGTGGTCCCAGGCCCCCCTCTGACTCCTGAAATCCTAAGGTTGCCCGGGCCGCCGAGCCCTCCCTCCACTCCCCGGCCTGCTGG 
25 GCAGGATTTTGTGAAAGGCCTTGTCTTGGGTCGTGGAAGAAAACCACGTGGTCTGTGGGGTCATCCCTGGGGCAGGCTGTGGGAGG 

GTGAAGGCTGCGTCCAGCGGCCAGGCCCAGCCAGAGGTCGGGAATCATGTCGGGGGTGACGCACAGATGCCGCCGCACTATCACCG 
AGAAACGCGGCGTGTGCGGGCCCACCTGGCCTCTTTAGGCCGGGCTCCGGGCTGCCCTCCAGGAAGGCCGACCTCTCCTGGGCGGG 
CAAAACTTTCTCAGGGCCGAGTTCTGCCGGCACAGGTCAGGGGGCAAAGCTGGCCTCCGAGGAGCCTCTGACCGCTGGCCACTGTG 
TGGTCTTGGGGCAGCTCCAGACACACAAGCCCAGAAGACCCAGAGGCTGCCTCACGTCGGAGAAATGCGCTGATCGTCTCTCTCTC 
30 TCTTTGTCTCTCCATCTCTGTCTCTCTCCGTCTCTGTCTGTCTCTCCATCTCTGTCTCCCTGTCTCTCTCTCTGTCTCTGTCTCTC 

TCTGTCTCTGTCTCTCCATCTCTTTCTCTGTCTCTCTCTGTCTCTCCGTCTGTCTCTCTGTCTCTCCGTCTGTCTCTCTGTCTCTC 
TTTCCGTCTCTGTCTCTCCATCTCTGTCTCTGTCCCTGTCTCTGTCTCTCTGTGTTTCTCTGTGTCTGTCTCTGTCTCTCTCCGTC 
TCTGTCTGTGTCTGTCCCTGTCTCTGTTTCTCTGTCTCTCTCTGTCTCTCTGTCTCTGACTCTCTGTGTCTGTCTGTCTCTGTCTC 
TCTGTCTCTCTCCATCTCTGTCTCTGTTTCTCTGTCTCTCTCTGTCTCTCCATCTCTGTCTCTTTCTCCATCTCTGTTTCTCCATT 
35 TCTCTGTCGCTCTGTCTCTCTGTGTCTCTCTCTGTCTCTGCCTCTCTGTGTCTGTCTCTCCGTCTCTGTCTCTCTGTCTCTCTGTG 

TCTATCTCTGTGTCTGTCTCTCTCTCTGTCTCCATCTCTCTCCATCTCTCTCTCCGTCTCTGTTTCTCTCTCTGTTTCTCTCTCTG 
TCTCTCCATCTCTGTCTCTCCATCTCTCTGTCTCTGTCGCTCTGTCTCTCTCTGTCTCTGCCTCTCTGTGTCTCTCTCCGTCTCTG 
TCTCTCCATCTGTCTCTCTGTCTCTGTCTCTCTGTTTCTCTCCCTGTCTCTGTCTCTCTGTTTCTCTCCCTGTCTCTGTCTCTCTG 
TTTCTCTCCCTGTCTCTGTCTCTCTCTCTGTCTGTCTTTCTTTCTCACTCTCTTTCTCTTTTAACTAAGGGAAAAGCCGTCACACA 
40 ACCAAATGGCCATGAGGCCCGCGGCTGCCGGCTGAGGAGGGCTGCGGGAGGACCCTGAAACCCTCGCCCTCCTGAAGCTGCTCCTG 

TGGAGTCCTGTGGGCGGGTGTGGCCCTGCCGAGTTCAGAGTCTGTCGCTTCGTCTGTCTGGAAACTGCAGGAGTCATGAGCAGCCT 
TCACGGTTTTCACCTAAGCAATGAGCACGTGCGGGCTTTAACCCTCGGAAAATCAGAATTAAAGGATTTTACCCAAACCACTTAAA 
CAAAGGAACTGCCTCTGCTCTGGGCTTCTGCTGCCGAGGGCGCGATTCCGGGATTCTCATCGTTCACCGGCGGAGTCGGGGCGACT 
CATGAGGAGAGTGTTTTCAGATGCTGGGGACGTGGCCTTTCTAAGGGAGAGGGACATGGCAGGGCCTCAGGCTCAGCTCTTTGGAA 
4 5 ACTGAAGCCCATTCACCAGGTGGGCGGGGGAGGAGCTGGGCAGAGGTTGAGACACAAGACCTGAGAGCAGAGCAAAGTTTCTCATT 

TTTTTGGTTGTACAAATAACAAACACCGTTCACTGTAGAAGACTTTTAAACACAGATAAACCACGATAAATGAGTCCTGCACCAGC 
GTGGCAGCTCACACCTGGAATCCCAGCGCTTTGGGAGGCCGAGGCACCAGGATCGCTGGAGCCCAGGAGTTTGAGACCGCCCTGGG 
CAACATGGAGAGACCCCATCTCTACACAAAATATAACAATTAGCCAGGTGTGGTGGTGCGCCTGTGGTCCCAGCTGCTCGGGAGGC 
^ TGAGGTGGGAGGATCCCGTGAGGCCACTGCACTCTAGCCTGGGTGACAGAGCGAGACCCTGTCTCAGAAAAAAGAATTCGATAATC 

CTGTCGCGAGCTTTCGGCTGAAAAAAAATCCCTCACGCCCTTCCCAGGCGAGGGAGACACAGGTTCAGGGGCATGAACGGCTCCTC 
CCGTGGAAAGGACTGTGTGGCCGGCTCCCCAGGCCACGGGGGCCACTGTCCTCCATGCCACGTCCCATGCCGCTTCCACCGCAGCG 
TGAGGACAGCAGGACCTGAGCCACGAGCCACACTGCTGTGGGACCCGTGTCGGGACTCGCAGGGCCTGGCAGGTGTTTCCATTTGA 
CCTGTGGGCTCACACTCGGCAGTTCTGGGCCCCCTGGTGTCCACCTCCATGGGAGCACCGTCCCCGGACCCCCAGAGGGGCGGCAA 
55 ACACAGGAGTCCTGGGGAGTGTTGCCGGGGCGGGAAGCCCGGACCCCCCTGTGACTCAGCTGCAGCCTCTCTGGGTGTTGCTGCGG 

GTGTGGAGGTTGCATCTGGCTCAGTGAGAAGCATTTTTAAACTTGATTCTGCAGCCACTGCAGATTCGCGGGAAGCTGGGGGGAGG 
CAATGCCCCACCCGGCCCCCGGGGCTGCCCCATAGCAGCCACCATGCCCTGGCCCCAGGCCCCAGGAGGAGGATCCTGCCGGGAGC 
GCCTTGCATTTTGCCTAGGACCTTCTTAACTCTCCAGACTCATCAGGGAAGCTCTGCAGGAGCTCAGGATAAACAGGTCCTTGGCT 
TGAAGCCTGCCGGCATGGGTTGGGAATGGTGGGGGCTCCATGTCTGCAGCAGCCACGGCAGAAGCTGTGGCCACATGAGCTGGGCT 
60 CTGGGTGCGGCTGTGGCCATTGAGGAGGGAGCATGTCCCGGGTTCTTAGGTTAAGTGCGTCTTGGCAGGGGGGCCCGGGGCTGCAG 

CCCTTCGTGTACCCACGTGTCCGATGTCTCTGTGCCATGCCGTGACGTTGTCCTTCACGTAAAGTTTTCAAGACCCACGTCCCATT 
GTCTGTGAAATCACAAGGTTTTACTTTATGGACTGTGTGGAATGGACCCAGGGAAGGGGGACCAGTATATGCCCAATTTGCCAGCA 
TGTGCAACAGTGAACTTCCCTGGACAGCTGGCCTTGGTGTGGCAGTGGGTGCTGTACGGCTGGCCTCTGTGCAGTGGGTTGGGGGG 
AGCTGGATGGCTGGCCTCTGTGCGGTGGGTGGGGGGGAGCTGGACGGCTGGCCTCTGTGCGGTGGGTGGGGGCTGTACCACTGGCC 
65 TCTGTGCGGTGGGTCGGGGGAAGCTGGACGGCTGGCCTCTGTGCAGTGGGTGGGGGGAGCTGGACGGCTGGCCTCTGTGCAGTGGG 

TCGGGGGGAGCTGGATGGCTGGCCTCTGTGCAGCGGGTGGGGGAGAGCTGGACAGCTGGCCTCTGTGCGGTGGAGGCTGGACGGCT 
GGCCTCTGTGTGGTGTGGGGGCTGGATGGCTGGCCTCTGTGCAGTGGGTGGGGTTGGGGGGGTGCTGGACGGCTGGCCTCTGTGCA 
GTGGGTGGGGGGGTGCTGGACGGCTGGTCTTTGTGCAGTGAGGGGGCTGGACAACTGCCCTGTGTGCAGGGGTCGGGGGGAGCTGG 
ATGGCTGGCCTCTGTGGGGTGGGTGTAGGGGGAGCTGGACGGCTGGCCTCTGTGCAGTGAGTCGGGGAGGGGGGTGGCTAGACAGC 
70 TGGCCTCTGTGTGGTGGCAGGGCTGGACAGCTGGCCTCTGTGCAGTGGGTGGCGGGGGGGTGCTGGACGGCTGGCCTCTATGTAGT 

CGGGGAGGCTGGATGACTGGCCTCTGTGCAGTGGGGGCAGGCGCTGGATGACTGGCCTCTATGCAGTGGGTCGGGGGGCCTGGACA 
GCTGGCCTCTGTGCGGTGGGTTGGGGGGGCCTGGACGTCTGGCTTCTGTGCGGTGCGGGGGCCGGCCTCGGGCCGGTGGGCAGGCT 
GGAAGGTCAGCCAGGCCCTGTGGTGTCTTTAGTGAGAAACAGGAAATAAATCAAGGGGATGTTGTAGAAGTTTTACCGCTGCTGGT 
TTAGAAGTGTTTGTTTTTATTATTTGTATATAATGTGTTGTTTTCAGTCTTGCACTGGTGTTTTTAACTATCGTGTAAAGATGCAA 
75 ACAGCAGGCCAGAAAACTGCCTTGATATATCACATTGGCAAAGACCAAGCGCACCCCGGACCCTAGTGGGTGAGCCGGACCCATTG 
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GCAGTGGCCTTTGTGGTGCCTCCAGGGAGCCTCACGATGCTCACGCCTCTGACCAGTGGTTCTGCGCTCAGGGCATGACCGGAGAT 

gtggtctgggagttggttgtgtggatgtttgcgttgccagcgtttacaacaacagaggggaacagcccacagcccagcagtacaat 

GAGGATGGTCCTTGTGATAAATGGGATGCTGTGATTAGATTGTTTCTGAATAAGCTAAAATGCTCAAAATGTGATCTTTCTTTTAT 
AAAAAGGCCAGGTATGGTGATACGTGCCTGTAACCCCAGCACTTTGGGAGGCTGAGGTGGGAGGATCCCTTGAGCCCAGGAGTTGG 
5 AGAATGCAGTGAGCTGTGATCACACCCTCTAGCCTAGGCAGCAGAGCGAGACCTTGTTCTAAGAAATAAAAAGAGAAAAAGAAAAG 

ACAAAGTACCAAATTATGTGTCTCATTTTCTTAAGATGTATCATTTTGTAAAAATGTTTATAGAAATACACCCAGTGGGCTGGGCA 
CAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAAGCGGGCGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCC 
AACATGGTGAAACTGTGTCTCTACTAAAAATACAAAAAATTAGCCGGTGTGGTGGTGGGCACCTGTACTCCCAGCTACTCTGGAGG 
CTGAGGCAGGAGCATTGCTTGAACCTGGGAGGCGGAGGCTGCAGTGAGCCGAGATGGCTCCACTGCACTCCAGCCTGGGCCACAGA 
1 0 GCGGGACTCCGTCTCAAAAAAAAAAAAAAAAAAAATGGAGAGAGAGAGAAACAGAGAAAAACACCCTTTGGCTCTGTGGGCGTCGG 

TCACCGTCCAGACCGGGTGGACGTTCGTCGGTCACCATCCAGACCAGGTGGATGTTGGATGCAAATTTCACCCGAGCTTTTTTTTT 
TATTTTTTCAGTTGTGTTGAGTGTCACTTTTTTAAAAAATTGACTTATGTTGAAGATGAGTTTGAAGTTGTTGGAATTATCTCAGT 
CCTGAGCTTAGGGCTTCAGCAAGCGAGTTGCCGTTCCGGGGGATGGGCTGGTCAGAGACCCCCGACTGAAGCACGCCTGCCCGAGG 
CTGCCCCAGGCGTCGTCCCCCAGAAGGAAGCACGCGGAGTGGAGTGGGGTGGAGAGCAGGCAGCAGCGGTCCCGTCTCCGCAGCAG 
15 TGCAGGCTCCTTTCCCGCTCATTTGGGCTCTTTTGTCTGAACCAGAGACACAGATTTGTAGAGCTGCCAAATTCATGCTGAAAATT 

TCTAACCAAAACCAATCATCTTAATTGTCTGGATTATGATATTTATTTTGTAAACCATTCTTGCTGTAAGCCATGCACACACTGTG 
TCACTAAATCTGCAAATGATTCCAGAGCCAAATGCAGTCCTGCACCGCGGCGTCGGGTCAACGGCGGACTTCACCTATGAGGGTTC 

T CGTGAGAT CGTG AG AGCGTAG TTTTACTGCATCTTTTCCATGTTT AAATGTGTTT AGATTCACAAACTGTG ACCGCTGTGGGGCA 

GTCACCCACGGTGTTCAGTGCAGCCACATGCCGTGCAGACGTGTACTGGGGAGCCGTGGGCCACGCCACGTGGCTAGGGTGTGCAC 
20 TGGACACACCGAGTCGGTTCACACGAGTTCCCACGACGACAAAATGGCCTAAGGACGCGTTTTTCAGAATGTGTCCTTGTCATAAA 

GTGACACGTGG CTGCGTTTACACAAACTTATT CTTATGTAAT AGTCAGCTG CAG AGTGGTTT AGACTG C CTT AT CTTTAGGAAATG 
TGTCTGCCTTTAACCAGACCAGCGGTGGGGGGAGGCGGCTTTTCTTTTCTTCTTTCCTC CTCT CTCCTCTCTCTCGCTGTCTCTTC 

TCTCACTCTGTTGCCCAGGCTGGATTGCAGTGGTGCAATTTCGGCTCACTGCAGCCTCCGCCTCCCAGGTTCAAGCAATTCTCCTG 
25 CTTCACCCTCCCAAGTGGCTAGGATTACAGGCACTCGCCACCATGCCCAGCTAATTTTTGTATTTTTAGTGGAGACGGGGTTTCAC 

CCTGTTGGCCAGGATGGTCTTGGTCTCCTGACCTCAGGTGATCTGTCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAG 
CCACCACGCCCGGCCATGAATTTTGTTTTTCATTTGTTTCTTTTTCAATTCATAGCAAAAGATAGGTGCAAGGTGCCTGAGACGGG 
CACCGCCTCGCATCATCTGCGACTTTGTTTGGTGCCTGCCTGTCCAGGAGCAGGTGTGGCCACTGCAGAGGGGCCCTTCATTGCCC 
AGCCCTGCAGCTGCCCCCTCTCCCTTCCCCAGAAACTCACAGCTGGCCGCGAGCTCTGTGCAGAGAAGTCTTTCTCTGGAGGCTCT 

3 0 TGTCCTTCCTGTGTGGAGGCCTGGGTCCAGCCGCCTTTCCTTCTGCCTGGCAGCGTTAGCTGATACTGGGTGTCCATGCTGATCAC 

CTCACGTGGGAAACAGCTCTGACAGTACAGCCCATGAAGCTGCGTCTTGGAGATTCCTCTGTCAGGGAAGCTGTCGTGGCTGAGTT 

GGGGTCCAGCAGGCACCCGCAGGGCCCAAAACCCCACAGAGCGGAGGTGGGTGGTGAGCCTGCCAGGTGCATCTTTGGATAAATCC 

ATTTCTGAGTTTTCAAATTACTATGAAGCTTCCAATGTCACAAAATATGTAGTCTTGTTCTTGCTAAGGAACATTTTAGGTGTTTG 

tatttttaaaaattacgtagttgattccattcaagctgcctcctgggctttttcctctttaaacgagtcttctattctgcccatcg 

^COTGGCTCA^CGATCCTCCCCGCTCAGCCTCCTGTGTGGCTGGGATCCTCCCCACTCAGCCTCCTGTGTGGCTGGGATCACA 

GATGTGCACCACCACGTCCTGCTCATGTTTTTATTTTTTGTTTCGTAGAGATGGGGTCTCTCCATGTTGCCCAGGCTGGTCTCGAA 

CTCCTGAGCrCAAGTGATCTGTTCCCCTTGGCCTCCCAAAGTTTTGGGATTACAGGCATGAGCCACTGCGACTGGCCTTGTTTTTG 

TTGTTGTTTGTTGTTTTTTTTTAGATGGAGTCTCGCTCTGTCGCCAAGGCTGGAGTGCAGTGGCGCGATCTCGGCTCACTGCAACC 

4 0 TCCTCCTCTTCGGTATAAGCAATTCTCCTCCCTCAGCCTCTCGAGTAGCTGGGACTACAGGCCTCCGCCACCACGCCCGGCTAATT 

TTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGATGGTCTCAATCTCCTGACCTTGTGATCCACCCGCCTCGGCCT 

CCCCGAGTGCTGGGGTTACAGGCGTGAGCCACCATGCCCGGCCCTTGTTTTGTTTTTAAGTCACTTTGGGTTCACAGTGTGTCCTG 

AGGTGTGGGGGCCTTCGGGGGGCTCGGGAGGCAGTTTCCTTTAACTTGCAGATGCCCCTGCTCTGCGACTGCATCGCATGGAACCT 

GCCCTTCTCGAGAAGCTGCCCCGCATGTCCCATGTCTCTGGGGCTTGTACTTAAAACTGACGTAGAATGATGGTCAGCAGCTCTAG 

4 5 GCAATAATTGAGTCCTGGCCAGAGGGGCTGGTTCTGAAGATGGGGGAGTCACAGGCCCTGTGTGGAGGGTGACCTCAGGAGCCCCG 

GCCCACGGTGCTCGGGGTGAGCCTGTGTGGTGAGGACAGTCGGCGGGCCCTGGGTCTCTGCCCACACGGAGGTGAGGACGGTCGGC 

GGGCCCTGGGTCTCTGGCCACATAGCGGTGAGGACAGCCGTTGGGCCCTGGACTGCCTCTGCCCACGCAGGGTCTTGCACCTGATC 

TGATGAGCAGTGCTGGTCCAGGGAGGGTCCCACCGCATCCTCCGCCTGCCTTGGCCCCTGCAGTAGGCAGTGCTGGGGAGACAGAC 

TGAGCGGGAGAGGAGGCTGGGCCGGGGCTGCAGCGGCCACAGAGCCTTGGCCCTCCCAGAAACGGACTCTGATGGCAGAGGCGCCG 

5 0 GCCTCTTGCACAGGGTGGAAGGTGGTGCCTGCGTGGATGGTGGTGCACCGGGGCAGGCCACCCCCTAGATGCAAGAACCCCTTGGG 

TGCACCGTGTGGCCCCCAGGAGTGTTGAGACAGTCTGCCTGGGCCTCCTACAGAACACAGTTGGGAAGACACGCCGAGGGCACGGG 
CAGGACCTCACCTTAGCCTTTCACACCAAACATTCATCTCCTGAAAAGACAGGGGCCGTGGGGCCCCCAGCTGGGCTGTAGGCTCT 
GAGGACAGCCCCAGCACCTGTCACCCGCCAGGTCATGCAGCTCGTGTCCCTCTGTGCAAAGTAACCGAACAGCCTCCCACAGCCCT 
CACCGTCGTACCCCGCCCTGCTGCGTTTGCTCCCACCGCCCTCCATGGACGCCGTGTCCCTCCTCCTGGCCCTC AGT CAGGGCCTT 
55 CTGTTTGTCTTGCAGCAATCATGGAATTTGGGGGCTGGCGGCGCTGCGCACATCACAACTTCCAAACCCACTATTTTATAAAGGGC 

CCAGTCAGTCACCTGTCTCATGGCAGCCACACAGCTGGTTCATAGCGAGGAGAGGTTTGAGCTTCCTGGTTCTTAGGCCACAGCCC 
ATCCCTCTTAGATTTTAAAACAGATTTTCAATGAGTTCTAAAACCTGTCTTACTGGAGGGTTAAGTAACTGATAGAAGCCTGTCAT 
GAAGGAAGAGAAGCGTGTTAAGGTTGTGCTTGGAAAATGTTTCCATCTTAGAGAACTGGCCGGGCCGTGGCCACAGGTCACGATGA 
GTAAGCACTGCATTGACACAGGCTTCTCCATCTCCATGTCAGGACGTGCACTCGCCGATGAAGTGTCCACCCAAGATGGCGACGGG 
60 TGAGCACGGGCACGTGTGGCCCGGGCGAGGTCTGTGTGGTGCTGAACGCCTCCTCTGCTCTGTTCCCTTCCAGCCCGACCCTGCCC 

GCCCTGGACTGGCAGCTGCCGTCCCACTCAGGCCCGTATGAGCTTCGGATTGAGGTGCAGCCCAAGTCCCACCACCGAGCCCACTA 
CGAGACGGAGGGCAGCCGGGGGGCCGTGAAGGCGTCGGCCGGAGGACACCCCATCGTGCAGGTAGGCACTGCGGCCAGACTCGCAC 
GTCACTTGGTGCTTTTGTGGTCAAAAAGTAACTTTGGAGCCACAGCTAACTGTGCTTAGACTCTCCCAGCCAGGCCAGCTGAATGC 
TCTGTCGTGGTTAGTCCCGGGCGGCTGCTCACCGCCTCTGAGCTGGAATGGGAGCATGCCACAGCTCCTCCTGCTTCCACACGTGC 

6 5 AGGCCCTCTCTCGTTGTTTTCAGATTTGCCCGAAGCAGCTCTCGTATCCGTGGATGCTGCCTGTGGTGTGGATGTTTTGGGGGTTG 

ATTCTCCCCTCTCTAAAGCCTCTGAACTTGGAGGCAGGAGTTCTCACCAGCAGCACCAGCCTCGCCTGGTGGGGGACCCTCAGAAA 
TGCAGGTTCTGTGGCCCACCCAGGCTTGCAGGATCCCATACTCTGGGCTTGGGTGCTGGGGGGCACCAGGGCTCAAGGTGCTCCCC 
GAGGAGAGGAGGAGTGGCTTCCAGAGCGGGCCTGGGCCTGGCAGCCACATCCCTGCCGGGGTAGGCCTGGGCCTGGCAACCCTGCA 
GCCGCGTCCCTGCTGGGGTGGGCCTGACTCCCCCGGGCTGTGGTGTGGCTTCCTCACCTTCCTCACACCTTGCGGGAAAGCCACGT 
70 GGAGTTAGGCTGTCGAGGGAGGGGTGTAATGACCGCGCCAGGGACGGGCAGCGTCTGCACAGAGCCATGCTCCCTCTGCACCCCAG 

GTGTTGATGTGGATCCCGGGTAGCCGTGGGTGTTGGCATTTTCTTCGTTCCACCTGTTACCTCGTCAGCTATAGGCCCCAGGC C CT 
AGATCTGCTGCTTTGGCAGCCACAGAGCAGCAAGTGTGTCCAGCCCCAGGGCTCCAGGCTACGCGGCAGCACAGAGGATGTTTTCC 
GAGCACACCCCAACAGCAAAAAACCGGGTGCCCCAGCCCCGTTATTTAGGGAATGATGCAAGCCGGAAGGGGTGTTCAGCAGAGTG 
CCTCGTATTTTTATTTTCTTCCATTTAGATAAATAGTGGAGAGAAGGTGGCCGCAGGGACAAATGGCTGTTTGCCAACGCAGCAGC 
75 CGGCGGCAGGGAATTAGCGGGCAGGGCGCTGGGGTGAGGCGTTTTCGCCAGCACTTGCAGATGATGTTAATGTGATGTTTGTGGCC 
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tgtgtgcttgatgccaattagtacctccctcgttggtgcttgaagcaaggaaatgcgggagacacctgagcgcacagtggcccgtt 
tgacatttaaagtctccaccctcccaggtgggaaaggtcagacagcgctgcaccacgctccgtcactgcaggcctgcacctcccca 
tccctgcctcggtttttactgaccgaaagcttgttattgctcagtgggaaggatattagataggacaagaaacgaggctgtgaaag 
GAGGAGTGGAAATAAAGCAATAGAGAAATAATGGCCCAGTCCACCCTATTTGCTGTAAATTATGTCGGTGAGGGGCACTGACGTCG 
5 CCCTTTTCACTGTATCTGGATGAGGGGCGGGTGTAGGAATCGAGGCTGTTACTTGGAGGGTAAAGCAGGACCATGAGTGTGGAGAG 

AGCTCTGAGGTTTCTGTTTGTTTTGTTTTTTGGTTTGTTTGTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTCACCCGGGCTG 
GAGTGCAGTGGTGTGATCTCAGCTCACTGCAACCTCTGTCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGG 
GACTACAGGCAGCCCTGGGTTTTAATGGATGTATTTTCACCTGCCTGTGAGTAGCGCCGGTGCCTGGTGCCGCCCGTCTCTGCGGA 
CACAGCTCAGTGCTTGGGTACTCTCCCTGCGTCTTCTGGAATCTTCTGGAATCCCGTCTCTGGTTCTGCCATCTGGGTGTCTTGGG 
10 CTGAGGGTGCAGAAATCTATCAATACAGATGCCACTGAGAGGATCCAGGTGTTCTGGAGGACTCAGGAAACTTGAAACAGTAATTA 

AAAATATCTTTAAAATGTACCCTCAACAATTATTCCAAATCAAGTGGCCCGTGTGTGCGCAGCAGCGACACGGGAGAGGCTGGCTC 
TGCGTTTCCACAGAAGGAGCCCTTTCCATTGAAACGCGGGAGAAAACGGTCCCCTGCACGGAGAACGTCAGGAGCTGTCAGCATAT 
CTCATTTGTAGAAATTAGTAATTTAAAGAGTTTTGTGATGTATCTGTGGCAGAGTGGATTTCTGTCTCTGCAAGTGTGAGGTAAAA 
GCAGCTAAAAAGAGGGGGTTTTGGGGGTTAGTTTTCTCTTTCAGTTGGTGGACCACAAATTGGATAAAAATAGAATTTGTGCATAA 
15 TTTAAAAACAAACGAGAATAGAAAGCTCTCAGTTGCCGTGGAAGCTCCTCGTAACCGCAGACGTGCCCTCGGTGCCGTCGGGTTAT 

TTTAGTACATCCTTTGACGCGGCCCCTTTCCCGCTTTTCAGAAACGAGGCTCATCGCACTGGCCTGGGGGCGCGAGGACGAGGCCG 
TGGGTAGTGGGCGCTGCGGGCGGCTGGTCAGAGCCACTGGGAGCCGTTGGGAACAACTGGCGCGGGAGTTTCCTGCATTTGAGAAA 
TGCTGTTCTCTTCGTTGTGAATCGTCTGTCCGCTGCATCTCAAAAAGCTTGTCCAGAAAATTAAAGCCCGCTGTCTCCTGCAGTGC 
AGCTGAGCCCTGGAGGGTGGCGGGGGGCCGGGGGATGTGGGTGTCAGCTCTCGCGGCCAGGGGCACGCTGTGCCCCCGCGCCCGGT 
20 ATCCCCGTCCTCCCGCACCCGGCGTCCGCGTCCTCCCACGCCCGCTGTCTCCGTCCTCCCCATCCCCATGTGTTTCGCAGTTGGGA 

AGTGAAGCACGTGAGCAGAACGCAGCACCTTCTCTCCAGGAAGCATTCGGAGCATGGACTCTGGGTTAGGAAAGGGTGTTTGCTCC 
TCTGGATAGGTGCTCGCTCTTACTTGTGGGTGCTGAGGGGCGTGAGGGGGTCCGGCATCCGGGTACCTGTGGGCGCTGAGGGGCGT 
GAGGGGGTCCGGCATCCGGGGCTTCTCCCATTTAGGGCCTTTCCTTCAGAGGGAAGGAGGCCAGCCCCCTCCAGrGAGCACTGAGC 
GTGCCCCCTGCCGTCTCTGTGGGGATGTCATTGTTCCCACGCCGGGGAGAGACCACCCCAGGCCAGCCCCTATTCTTCTGGCCACA 
25 TTGCCATGATCACACCGTCCGCACCCTGAGGCCACCCCCATTACGGCTGCCACGGCGCTAAAAACACCAGCATCAAAGCAACAGGG 

CCGTGGTTTAGCCTGGAAGAGCGGGGCCCTGGAGCCGTCTGCGAGGGGGTCTGGGTGGTTCAGGATGGCCGGCAGCCCCTGGTGGA 
CGTGGTCCCTGCGGGGTCTGGCGGGACCTCGGCCATGGTGATGGGTGCGCCCCCTCTGCAGGGTGGGGCCTGCGGGTAAGGACAGT 
CCCGCCCCCTGTGCGTGTGAGGGGATAGTGGAGAGAGGGGTCTGGCGTGGGCCTCACTGCTCCTGGGAAACCAAAGATGAAGACGC 
CTGCTTAGGACTCACCTTGCCCTGGTAGAACAAGTGACTCAGACAGAGCCTCCCAGAGGCTTCTGGCCAGGCAGGGAGTGACCAGC 
3 0 AGCGCAGCCAGCCTCAGCTCCTGCCCACACAGCCCCCTTGTCACCGGCTCCTCCTGCCCCTGCTCCAGCACCTTGGCCACCAGTTC 

TCGGTGGGCCGGTCTGGATCTGCCGATGCCGGGACCTCGCCAGGCCGCTGGTTGCAGGGGAGGCTGAGGGGGCGTCCGCCTGCTGT 
CTGCTTCTCACCAGCATTTCCAGTGAGGCATGAAAGTGATGCGTGGCGGATGTTTCCCTCTGGCCTCAGCTTTCCCCCAAATCCCA 
GCTCACACTGAGTGTCCTGATGGTGGCACCTCGGGCAGCCGCCACCCTCTGCCCTCCACCCTCTGCCCTGACGGCAGGCTCTGCCT 
GAGGGGGAGGGTCTCTCTGTACACACAGTCTCCTCACCCTGGAGGGCCTGCTCTGCTCTCAACGGAGCTGGAACCAGGAGTTCGCG 
35 AGTGCTCTGGGTGGCTGCTGGCTTTTCTCCTTGTCTCACCTCCTCATCCGCACACAGCCTCTGCCCTCAGCGCTGCTCACCTCGGT 

ATGTAGGCAGCCGGCATCAGGATGGTCTGGGGTGAGACAGGCAGTGTTCTTCCCCTTCTCTGGCCAGGGAGGGTGGAGAAGCACCC 
GGGCACAGCCATTGAGGCCTTTTCGTGCAACTCATTGCCTTTCTGGGCGTGAAGGTGGAGGCTGGTCCTCCACCTGCGTGTTCTCC 
ATCTGGGGGACTGTGGTCCCGGAGGAGACCTGGAGTCCGGCTCCCCGCTCCGTCCGAGGAGGAGCTGAGCGGCGTGAGCAGTGCCC 
GCCCTGGTCACTCTGCCTTGCTTTCCTCCTCTCTGTTTCTGGTTGTGCCTCCTTCCTTCCCTCCTGCTCTCTTTGCCGTGGACTGC 
40 AGCCCCCTCGCCAGATGTGTTCCTCACATGAGTCAACCCGTCCTTGGCCTGCGTCCTCCACTGCTCGTGGCAGCTACACTCTCCCG 

GAGGTGGCCGGGAAGGGCCCAGGGCCTTGAGAAGATGTCTTTGCAGCACGTCCCCGGCCCTCGGCCTCCACCTCCATGGCACCCAC 
CATCCCACGGGGGCACGTGGACCTCTGTGGGATATAGCCTGACCTCTGACCCAGGGGTCAAATAACTCAGGTCTGTTTACCAAGTC 
ACCAAAATAACCTGCCCGATAGCATCTCACCCATCACACGGGAGGCCGGGCTCGTGTGAATAATTAATAGGTCACTGGAATGTGAA 
ACGAGAAGCCTCGGCCCGTTCTGAAACAGCATTTTAGGTTTGCAGCTTATAATATTGTCAGTTAGGAGAAGGGCCAACTGAGTCTG 
45 CAAAGAGGTGAGGGCGGGTGGTCTGGGATCCTGCCTCAGCCGCGCGGGTGAGAGGGGCGGGCGGGTCAGGCGAAGACTCAGAGTCA 

GGAGGCCAGACTGGCCCCAGGGAGGGCTCCTGGCCATACCCCAAGCTCAGGACGCAGGGTGGGGCGGGCCCGCTGGTGCCCACAGT 
GGCCTTGGTGGGCCTCTCCTTCCATTGCCCAGCTTGTAGGTCAACTTTGCCTCCACAGATCCGTAACAGACGTTTTTTCTGTCATG 
TAAGAAACTTGACAGCTGAAGACCAAGGAGTGGAGCCTCCCGTGAGGCAGCTCTTCTTTTCCGGTTGTTAAAATGCGCGTCGGGCC 
AGTGGTTCTGACTAATTCTCACTTTGTGTGGTACCTTCAGCTGGCAGGGGCTCGGGGAGTGTTCAGTACCGTGAGGAGCAGGTTCC 

50 tgagagcccgtgaataccgtggacagattaccacagcacgcactgttccacgcagggcctcatccacgctttcttaagtggtttgc 

cacacacaggagctcctggttctccatgtcccctgccaggcagggctgttaaactggaaagccggggagggacgtcgctgggacac 

ATTGTTArCTGATCAGAGCTCCGAGGCCCCACCAGGAGCTGTGCTATTGCAGAACCTCAAACAGCAGCCGCTCCGGCCCCGCCCCA 
GGAGCCACGCAGAGGCCCACGCACGGGGAGGACGCCGTGGGGTGGAAACTAAAGTGCAGGTCTGACCACAAAACCACACGCCACGG 
CACCGCTGCTGCCAAATGCCGGAGGCCTGCAGGAGGCACGGATTAATTTTTTATGAGTCTGCCTTGGAACCTAGACAACAGCCCTC 
55 TCCTCTTTCAGCACAATTTCAGGGCGAATGACCGTCACTTCCCTGGACTGCTAAGCGCATAAACGCACAGGGAATTTCCTAGTTCC 

ACATACGCCGTTGTTCCCGCAGCCCATGCAGCTGGGAGAGCACACATGGTTGCCGTCGGGCTGTGTCTGTTTTCCCAGGAGCAAGA 
ACTCTCAGAAGTGCAGTGTTGAAGCCCGAGCCTTCCCCGTGTCAGCTTTTATGATGAACGAGGATTCACCATTTATTTCTCCCCTA 
AAGCAAAGCCCACGGGCTCTGTTTTGAGCGATGGGGACAGATGCTCGGTGCTGCTGGGAAGGTGTTCACGGGGCAGATTCGCTGTG 
TCAGGAGACCAACGTGGAATGAGGTCGGCCCAGCCAGTCACTGCTTAAAAACAGTAATGACAATATTTGAGAAAATGGGTGGAATT 
60 TTGTGGAGATTTACTGGCACGGGGAAGGCGTGTGGCCTCTGGCAGGTCTGCGACACTGATTTCTAACTACCTGTTCCACAGCTCCA 

CTGCCTGGAAAAACTGGCAAAAATGTGGCCTGGGTCTCCTGACAGGCCTGGCCATTGGAGTGGGGGTGTGCAGCTGAGACAGGAAA 

tacgaggcgcatgagtgtccccaagcccagatcctcagcctccaaaatcttctattagtaatttcagagctttggcttcttggtgc 

TTTGGGAAAArTTAAGATGACGCGTGGGCTCTGGCACGGCCGTTGCTAGTGACCTCTCCTAATAGCGCAGAAGGGCCTCCCAGGAG 
GCTTTCCTAGGTAGAGAGGGGTCTGCACGCCCACTGGAACATGCTCTATCCCAGCCTCAGAAAACCCACATTTGGTGCAGGTGGGA 
65 CAGGAGGAGTGGACACGTCACCTGGAGACCACATGAGAAGCGGCCATCTGCAGCAGCAATCACCCCGTGGGGAGGCGGCGCCCTGG 

CAGCTCTCATGTGGGGCCTGGTCCTTCCTCGCTGCCTGAGCAATGGGCCCTGCTTCCCCGCAGACACCGTGGTGCCCCTGGGCCAC 
ACCCAGCAGGTGTCCAGTGACCGAGGGTGGTGTTGGCCATGGCAGGTCCCTGCCCGTTTCTCCGAGGACCTGGGGCTGTGACCCAG 
CTGGGTTCTCCCGGGAAGGAGCGGCCACTGTCTGCACTGTCCAGTGCTGAGGGTGGCAGCCATTTCTGAAGCCTCCCAGGTTTGTG 
CCCTGCTGTGTCTGAACAGCTCCGGAGTGCAGGGTCTCTGTGTCAGTGCCGGTTCTAAGAGGAACGAGATGTGGTTTCAGAGACAC 
70 TCCTCTTCTCTGAGGAGCTGCTGGGCGGGACGGCTGCTTGCTTTCTTTGTCTGTGACGTTGGTGGCTGTTCCTTGCCCAGGCCCTG 

CCCAGGCCAGACGTGGGAGTGGCGGCTGGGAGCACCCATGGGCGTGTGCCCGTCTGGGCTGGGCTCGTGTCCGTGGACCTGCCTCA 
AGCCACACCTCCCTCCTCCAGGCAGGACACCGGGCCTTGTCTGTGGACAGAGGCGCTTTGCTGGGAACAGCACAGATGGCCCCTGG 
GCCCTGCGGAGCCGAGACGCACCATCATACACACTTGGAGCACATAGACTGACCAGGTCTCACCCTGCGAGGCTCCCTGAGGCCAT 
GTCCTAGGGAAATAGAAGGTTTCACCCGGAGATTGGGGAGTGCAGGGCTGTGGCGCTGCAGGGTGCGGGCCCTGAAGGAGGGGCAG 
75 GGGTGCTGCTGGATGGTGGCTCrTCCACCCCAGGATTCCTCGGGCCCTTCACCCCTGTGTGTCTGGACTGGGTATCGCTGTAGCTG 
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tcgggctctggaggtgcacatggctgctgggcgggcagcgctcctgggcctctctcccccgtgatttcggttttgatgtgtttgag 
ccactgaccagcaggcttaggggccattctggagctgggagggcttgtgggggaggcaggatgaacaggggctgcttgccggtcct 
caggccaccctgccagctccttgatgtgtctccctgagatcagccagggcatcccggctgtgggtgggctgtgacctgagcccgtc 
aggccctgctggggtagactggggagaagtgctgagcggaaaccacctcacttctgacaaatgacaagcgctcctgccgcttggtg 
5 tcaggcgacgcgactctcagtggcacggatgtctctagaaggttgccgtttctcccttcgtggccgtgggctgtggattctgtgtg 

cttctggccctggggtcacggggttgcggcgtttcccacttgcctgtttcaggagttgcattctagatgattctctctccatagaa 
ggtcgaggtttctcagcatggattaattgattagatttaattaaatctaaacgtggtgtttccgggcagaatcttcttcagccaaa 
gtgagcgtggccgtctcttctctgggcgcttccaggtgcgttggggcccctgcaccctccacgtcagtgccctggctccgtggccc 
tgtcggtgctctggtgagtctggggttcgtgccgagcgccattgcctccaggtcgaggtgggaagcgcgctggtggggcaaggtgg 
10 tccctgcatggcacaggttgggagagcagccgggagggcagcgggccgaggcggtgggggagggcaccagttctccacggcaagca 

cggcctctggggctgctcttccggagagacgtggagacccgcgtgcacgtgtggagactggcacgtgtgaggggcccacaggtgtg 
gccgggcggcctttctcctccccacctctgtccaccctcgccgaggcgtcggtcctgctgagcagcctctgctgccttcgtgcagg 
tgacagcgcacgtgccattcacgggcgccatgtctccaagaagaggggctcctgccgcgtgcctgttctggggttgccactcaaca 
tccttccagcaccttctctgggcttccggtttgaatgatctttctccaaagtcggcggaaggggctagaaaagtagggacctggga 
15 agaaagcccagacaccttggagccggggtccgggaaacaggccctggcagctcagcgctgcttctctggagtggggatacaatgtt 

ggttcacagacgtgcggtggcggcggcgggtggtggcagcagtgtgcggttgttggcgccacgtgctcacgctgggtccctcctgg 
ggagcttctgctccggcgggccacgccttgctgtagcctgcaggtcatctggttggtgtctgggggaggtctggggccccagcccg 
gagctcagctctgagcatcaagaaacccgagtttctccccactcccacccagacagctccccactcccacccggacagctccccac 
tcccacccggacagcagcagctgtgtttggaaggggacacaccagagcttcccttgtagcaagtgaggcacgctcagctggagcct 
20 ggcagtcctgcagctccgcctgcccccttttgaaaaccaaaaatcccaagagacttatgttgaaacagcccttcccggtcaggact 

gagcctgtggctgagtgcagtttttcagtcgcggctggaaggtccctgtgcggggcggcgagtccctctagatttgctttacagcc 
acaaattcagttttatctgtggatctgaacacgatctatgaatcactaggaaagcaactgtgttcacgggaaggattctcagaatt 
gagctgacactccgtggtgtgaactcagtattgtcagcttgtgcaccgcgcgtatggacacacacctgcacgcactgtcacacaca 
cttgcctcgggcccccacacacaccgccctgagagctaggaagacgaatcggtcagtcacacggattctgcagacagcttccttca 
2 5 ccaggcatggtagtgagggcagcgcccactactcacccagggcctctcgtgcaggaaactgcatggacacgtcgtcctgttcctgt 

catgggaaggggcctggagccgtccctcggggggtggggaggagctagtttcccagtcggcgcccgtgcattcaccggtctgagaa 
tccactcagcaggcttgctatgtaacctccgccgttcaggcctcagcatgcagcaagcccgtggggtcccgtctgcccagcctctg 
cctcggttcctgccgggcacatggacgcttcccttgaatccttctgccgacggcatctgtgggagggcaggtacgatcgatcctgg 
tcctgtccccctagccctgggcgggtgtcccggcacctccaggcacaaggccccttccccaggctgcccagagaccccagccccga 

30 GGrGCTGGTCCGCCCACCCTCTCTGGGAAGGGCTGTGCCACATGGCGAAAGCTGCTGTGGGTCCTGGTACCTGGTGTCCCTGCCTG 

CCAGGGCTCATGATGCCAACAGTGCCAGGTTTGTGGGATTTGGGGGTCAGGAGGGCCTGGCCCTGCTCCTGCAAGGCCGAGATCTG 
TTCCCTTGGAGGGTTGAGGGAGTGTTGGCTGTAGGGTTCCTGGAGGCCTCTCTCATGCACTCTGGGTCTGTCAGGAGGCTGGCAAC 
TGTGGCCAAACAGGTAGAAATAAAACCTGAAATGAGAAAAAAACTTTTTTCTAGAACTTCCCAGAGAGCAGTGAGCTGGTGCCAGT 
GGGTCAGAGGCTTGTCACATGTGGTGTGTGTGTGTGCGTGTGTGTGTGCACGCTCTGGGGGGGTGTGCACATTTCCCAGTGTGGCT 
35 GTGCGTGTGTGTGTGCCCACGTGTGTTCACAGAACACCAGGCTTTGCCCCGACTCCTGGCTCAGGCCTGAGTCTCCAGCCATGGCG 

TCCCCGTTCCTCCCGTTCCTTCTCTGCACTGCACACTGGGAACCAGGACAAGAGGTGTGCGGCGTCAGGCTGTGTCCTTCCCCCAC 
CCACCCCGAGCCCACGCTGCTCTGGAGGGAGACCCCAGCTTCCCCCGCCTACCCCGAGCCCTCGCTGCTCTGGAGGGAGACCCCAG 
GCCCCTCAGGCCCTTTCCCGCATCTGAAGGGGCCAGGGCAGGGCGTCCGGCAGATGAAGCTGCCCCTTAAAGCCAGGTCTGGGCCG 
GTTTACAGGGAAGCACTGCTCACGTACAACCTGGCAGACCACACCAGCGCCGCACACACAGGCACCCCTGTGGGCACCCACGTGCC 
40 CGACCCCGCAGACCACACCGGCACTGCACACACAGGCACCCCCGTGGGCACACACGTGCCCGACCCCACAGACCACACCGGCGCTG 

CACACACAGGCACCCCCGTGGCCACACACATGCCTGCACACGCACACTTCTGGTGCACACGCCCACACTCACGGAGGCTTCTGCAC 
ACCACACAGCCAGCAGGTGAGGAAGTGGACGCTGCGTGGCTGTCTCTTGGTGGCTTCACCTGGAATGTCACCGTGGACCCCAGAGC 
CCGAAGCCCCGGCAAGCACAGAAATCACACCGGCAGCCTGTCCCACTTCGGGCAGGTGAGGCCTGGCTGAGAAA AGGGG GAAGGAG 
AGGGAGGATGCGGGGGTGTGTCCTGGTCCTCCACCCGTTTCGGGTTTGGGGTGCTCCCTTCGAGTACTGGCTCCATTTTTGATGTC 
45 TTTTACTTTTGTTTCGATTTTTCCTGGTATCTTGAGTAAAGTCTCCCTGGAGCATCAAATTGGATTTTTCTTACAAGTACCGTGTG 

ctgttgactcatctgctttggtgtgccgtgggtcacgtgggcctgggctgtgggtaaggtgggcctcgttcctgcaggaacacctg 
gctctgcagcagtggctgccgtatcatcctggccaggcccctgtaccgagggtggagccacggggtctctgatgccttccttctcg 
tgctttggtggagaatgtggctggacgtcctcccatgacagatgcactctcctgcctggttccctggccccgggcccagccctgag 
agacgcaccacggccttcacctggaagtgtcacctctggctgctgttgtgggtgatgaggattccagggctgagaagaggacccta 
50 gacgctgttcacacagcgtggcaatctctcaaattaatccagcatggggggaatcggggttgaaaccggtttgtgagccggatttt 

ctgtccctgtgtacttccttggggcaatttgaaaaatgcagattttactcgtaggccctaaatggataatttccctttaggctgac 
ggctgctcctgtgccctgcctggagagaagcctgactccaggtcgccttggctccgtttctgtgcagcagctcagactatggggtg 
gagggtgagacattcccacccgtgagctgcctctgtccaccccacacctccctcccctgggtgcacgcagctgagttccacgttga 
ataaatttggcctcaatcatccactacccaccatgtcaccgtgtaagtgctgaggtcagcacaggagctaaaaacaaacattgtaa 
55 cgtgtaggagactcagtagctcttatacctcggcagtggaataagaataatacattttgtttagttaaggttgaggcagagggagg 

tcattgttgtgacagggaattttataaataggattctgacaggttctgtactgtgccagaggcagaaagcccatgcagtggggccc 
gtgacgtatttaaatgacttttcttaaaatgaacttcatgttttaaataatagatgtttacctcccaggtgaaaccttaaatattc 
ccattttcactgaaatggcatgttttttaaaggatacagtcataccccaaattcacagcattccacacaccatcagagaactgcca 
cagggatcctgggggaattttaaattgtagttttaagaccacgtgaccctggagctgccccggtgcccctcccccaccccccgagg 
60 tggttttggtcagcgactcatttacatttttttctatgtaaattaaatttttaggtattaaatctcggaaaatggaatactgcgtg 

gcagaatccgcctcttaatctgcttttctttttacatttcccatcataaagatgtttgagtcccacagagagttaaggtatctcgg 
gaagttcattaacttggcaaacggctggagtctctcttccgaggagctgagggctggacaggcaggtcccagcgtcccccgtcctg 
actgtttgtgtggagacactcatgtattcatatgggaaggggggctctattggaaagggaagggctttttgttctgcagagttacg 
tggtcttagcagtaatcactttggagtgggctgctggtggccttgggtgcagagactcctgtgggcatctgcgcacatgggggctg 
65 tgtcctcatccctgtctgtggcttccccaccgtgttcccacgtgatgccttcgttcagcctctggctttgtgtttcagaccccaaa 

cgccccttcgatgtctcagctgggacctgggtcccggctcagcctcacgcggcgtcccagtccctgcccatcagtctgggcctcac 
ggtcaggccctcagtgacagcagccgtcgcttcactgtggcctcgtccctggagggctctgagttcagccgtcgcttcactgtggc 
ctcctccctggcggggctctgagttcagccaccggtgagattggtttgttctttactgtggtgaccacacggcggctgaggctaag 
ctggagccacggagcaagggccgcctcttcgcctgcccgggcccctctagccccatcttccctctgcccactgacatctgagaatc 
70 cgccgtcccctggcccgggctcccccgccttctccctcgcctcgctggccctgagtgggcagcaggcatctgcgtggtcaggggca 

ggcgtcgcattttcctgtggctggaacgtgcctgcaggagcccaggcctggactctgcacgtggtcatcgtgctgcagttgccgtc 
tgtggtcaaagattttaaagttagtttagtgagaaaatcgactccaaacgtgatcagaggggtcgacgcgtcccaggatgagtggt 
tcccggggctgggcgttgccacgggccttgcatggattttgctgatgaatctcagggctctgaggctggcgctcatcgggccccac 
ttgggggatgcagaagggaaggcactctgaacgaggggccctgtgggaggccccactgcgcaaagggtttgactcctgcggcctcc 
75 ctcaaggcctttgtgcttgctttgagaatcaaacgttcctgttccaaaccaaacttgcctcttgcatatggaatcagactatagtg 
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ATTGTAAATGGTAGCGTTAAAGATAAAAACAAACAGTTCTAAAAATGACTCACTGCTGAAGGCGGAACCACGCGTGGTGCAGAGAA 

ggagggtgagagggaacggcaccacactctgtgtttacctctcaagacgctgatgagcaactcatcccacagaacagctggtcctg 
AACATGTGTGTGCCCTGCCGTGAGGCGCACACCTTCCCAGAGGCGTGAGTGGGGCCCGGCCACTAGTGTCCTGGCGGAAGCACCGG 
GGCTGCTCCATTTGTCTGGAGTCCTGTCCCAGTGGTGTGGGTTTTGAGTCTCACCCACACGGCGCCGGCCGAGAAGCCATGAGCX3G 
5 CTCTGCAGGGTGGTGCGGACTATAGACACCTCCATGCATGGTTGCCCTAGGCAGTGTCTGCCGCCAGCGTCTGCCTCTGGACACTA 

GCTGCTCAGCCACCAGGACGGCGTTGAGCGCTCCCCTGCCTCTGCAGGAGGAGAGGGGCAGGGAGCCATCAGGAAGGGTGCTGGGG 
CCTGGGGCCCGTCGTGCTGTGTGTGTGCAAACGCAGTGTGGCGTCCCCTGATCAGGAGTGGGAGCTGCGCGCTGCCCGGTTCCAGG 
TTAATGGAACACAGGAAGGTGGGTCATGTCCTGCGGGGCCTCATCTGGATTTATTGGTGAAGCGAGCCTTGCACATGGCTCAGCGA 
GGGCTCCGCTTTCCTGCACACGCCCCCTGCCAGCTTCACTGTGGCCTCAGAATGGGCACACACAGCAAGTGTGGATGCATACGTGC 
10 AAGGCCCGTTTCAAAGCCTAAAACTCAGTGCCCAGGTCCATTGGGATAACAAGGCATTTTCTAATCTGATTTACAAAGACACCAGT 

ATGACATGGCAGAGAAATAAAAAGGGGGCAGGGCAGGGGGACACAGGCCTCGAACCCGCCGCAGGTTTTCTCTGCGTTCCGGTGAC 
TCCCGGCGGTCTGTGCTCTGGGTGCTGAGCAGGTGTTTTCTGTTCTCTCGCCAGCTGCATGGCTACTTGGAGAATGAGCCGCTGAT 
GCTGCAGCTTTTCATTGGGACGGCGGACGACCGCCTGCTGCGCCCGCACGCCTTCTACCAGGTGCACCGCATCACAGGGAAGACCG 
TGTCCACCACCAGCCACGAGGCCATCCTCTCCAACACCAAAGTCCTGGAGATCCCACTCCTGCCGGAGAACAGCATGCGAGCCGTG 
15 TAAGCCGCGGGGGACCTCCGGCCTCTGGCAGGGGGCGGTAGGAGGGGGCGTGCCTCCCTCCCAGTCCCGGGGGGTCTGGCCAGCCC 

CCCGCACTTCCAGGCTGCGTGGCCAGGACACTTTTGGTTTAACAGCCAATAAGTAAACTTCACTCTTGCTTTTGACAATGGATTTG 
CTTCTCTCTAGGGTTTCAGCCCTGTGTATATTGCCACTTAAAATGTCAGATATGCAGCTATAAATACCTCCCTCTGCATTTAGCTT 
CTAAACAGGACCCCTATTTCTTTCCGAATACAGCAGTGTAATGAGAGGATGGTTAAAACGTGAGCATCAAAAAATTAAAGCAGTCA 
GCACATCTGGATCACGTTGACCTTTAGGAGGTTCCGACAACACGGATAGGCCTGTGCTGATGTTCTGAGTCTAATTTGACACTGTA 
2 0 ATTTGTTTAAAAGTGAATTTTTTAGTAAGGTGAGGACGAAACATGTAACTTCCAAATAAGGCCTTACTCACTTAATCCTAGCTTGT 

GCTGGGCACGCTGGCCCTAACCTGTGAAGGCAGCCGAGGAGGAGGACTGCTGGTTCCCGAGAGATTGATGTGGTACTGTGGGGGGA 
ACCGAAAACAGACACATCTGTGGGTGAATGAGTGCAGGTTGAGCTGGGACGGCTGGAACGTGCAGACCAGCAGGATGGAGCCAGGC 
CGGAGGGCAGGGACGGCGTCCTGCGAGGGTGACCCGCAGGCTGGGAGCCCGTGTGATGGGGAAGCTGTGTGTGGGGTGCCCCATCC 
AGGTGGAGCCCCGGGGGTGGGTGCAGAGGTCCTGGGGCTGCAGGAGTGGGGAGGAGTCCCGCACGGTGAGGGAGAGCGTGTAGGAG 
2 5 ATGGCGGCGGGGGGCCACGTTGGGGATTTTAATAAGTGATTCAAAGCCTGTAAGTCAAAAAGGGAAAGCTTTCTCTCCACGTTGAC 

TTTTCAAGCACTGGGAGGAATGTACGCACCTGGGAATTCATTCCAAATCCCTGAGTTTGCCTCGAGAGCTGTAATCCAAGTTTCCC 
GCAGACAGGGCACAGTCAGGTGCGTTCCACAGCCGTAGTAAACGTCCTGGCTTCGCTGGCGGCTGCGTTCACCCCACCATGATGTG 
GGGCAGAAAGGGTGGCCGGGAGACGCCCGCAGCCAGGACCGCGCTCCAGCCCTGTGCTGGCTGCCGCCTCGTGGGTGGTCGGGGAG 
TCTGTGTTTATTCTCATTCTCTTAACTTACTGAAAAATACTGCTTTTTAGTGCATTGAGAATGTATACATGGAATGTTTTACTGGA 
30 GTCTAGTTTTGAATGAAATTGTTAAGAGGTTATATGAAACCATAGAAAAAATGGGTTTTACACACAAAAAATGAGGGCTTTTAAAT 

ATAGTGGAAATAATAGAATAATTTATTCTAATTATGATTTATTATATATTTTATATAATTATAAATATATAATATTTAACCTAATA 
ATATATAATATATAATTATTGTAAATGATAATAATAAATTGAGCTTTTTGGGAACTACTCCAAGATAAGTGAGAACAGCAGGTGCC 
TCTGGCCCCTCCCCTGGGCCGCTCTCTGCCGCTCTGGTGACATCCCCGTATACGTGGCCAGCGTGGGCCCTGGAGGCAGCCAGGAC 
TTGGGACAGCTCCGACTGGACCCGCTTGGTCAGGGGTGGAGGGTGGAGGCTGGAGGCTGGAGGAAGGTGGGAAGGGGAAGGTGGAA 
35 GTGGCTTTTCTCGGGGCTGCCTCTGCTTGCCCCCTCGCCTGCGCCAATGTCAGATTCTCTCCTGCACTAGGCAAGGGCCTCACGTC 

GCTGGCTTCAAGGTCTTGTTTTCCTTGGGGAAGGGGAGAGTGGCCAGCTGCCTGGCACGAGCTCGTGGGGCTGGGATGAGGGCCAG 
AGGGTCTGGGGGGCCAGGCCTTTATGCTCCCGCGTCAGCCATTGAAAGAAAAGCTGTGGGCTTTTGTTTTGGGCAGCATTGACTGT 
GCCGGAATCCTGAAACTCAGAAACTCCGACATTGAACTTCGGAAAGGAGAGACGGACATCGGGAGGAAGAACACACGGGTACGGCT 
GGTGTTCCGCGTTCACGTCCCGCAACCCAGCGGCCGCACGCTGTCCCTGCAGGTGGCCTCCAACCCCATCGAATGCTGTAAGTGGA 
4 0 CGTCCACGCGCCCACAGGGGAGGAAACCGTCCCGTCACATGCGCTTCACTGTCTCACCCTCTCTCAGCTTTTCGTTCGTGTAGACT 

TGGGACTGAACGGTTCCCACCAAACCCACCACAGTGTGTGGCCACGAGGGGTCTGAGTTGATCATGGCTGAGTTATTGCCTGTGGC 
CTCCCGGGGGCCCCTGGCGCTGGCTCCTCTGATGGCTGAGCATGGCCAGGGAAAGCGGTGTGGGCCGGGGCTTCCCCTCACGCTGC 
GCTGACCTTTGCGTATTTGTGCGATGACTGTGATTTGAGTGAAATTGGCTGAGTCTTAGGAAGATATTTTGATGACTTCTTCAGAA 
CGAGGTGGAGACCATCAGGATGAAGTGTGCACGGCTTCTCCCCTAGAAGTAGTGGCATCCGCAGGGGTCGGCCCGCAGGTCGTGGC 
4 5 GGTGCTTGCTCTGGGTGGGTCGGCTCACGTGTGACCTGCTGGGTGCCACACGTGTGCCCCAGGCCGCCCACTCAGGACAGGCCCTC 

ACTGCCCCTCTCCTTCTGATGCAGCCCAGCGCTCAGCTCAGGAGCTGCCTCTGGTGGAGAAGCAGAGCACGGACAGCTATCCGGTC 
GTGGGCGGGAAGAAGATGGTCCTGTCTGGCCACAACTTCCTGCAGGACTCCAAGGTCATTTTCGTGGAGAAAGCCCCAGGTATGCT 
CTTCACCAGGGGCCATCTGCGGCCTGGGCTTCGGCGCTGGTGGGAACCGGTTCCCAGTCGGTGGAGCAGGACCCACCTGTGCACGG 
TCACCGGGACGGGGCTTATGGGGTGTGGCACGGAGCAGAGGCTCTGCGTGGCCCGTGTCTGCATCCGGCTGTGGGTTTTTGTGTGA 

50 gccgacagctgtgctgctgaagggaagaggtggatgtttatttctggggccgccggggccactgcactcacatcgctgctgatact 

CAGGGAGCCCACGGGCTGGGGACGCAGAGGAGGGCAAGACGCATTTGCTGGCTTTGCTGGGGTCCTCCATCTGCAGAGAGrGGACG 
CTTCGGGGGTCAGTTAGCAGCAGGGCAGGAGGGAGCTCCCCTCCGGGGCCTTCCCCTCCCGCCAGCATTCCTGGGGTCGGAGGCAG 
GGATGGGGTGGGTGCCGCAGACGGCGGGAGCTGGGGTGGTCTTTAATGCCACAGCCGTGGTGTGTGTGAGGCTCTCGTGCCCCAAG 
GGCACAGGTCACCCCTGCCTCCAGGTGTTGCGCTGGCCCAGCCTGGAGGCTCCGGGGCTGAACTTGGAAGGGCAGCAGGGGTGTCC 
55 TCGGAGTGATGTTCCTCCTGGGGCCGTCACGCCTGTGGTTCTGTGCTGCCCACGGGAGACTGTCCTGCGGGGATTGGGCTCACAGA 

GTGGCTCCCAGCCCAGGTCAGTTCCATGCAGACGCCGGGCCCCAGCACTCTCATCCCAGAGGGGTGGCCTCGCCGGCTCCGAGCAG 
AGTGTGTGAAGACAGTGGGCTGCACTGATGGGAAACTGGCATTGCAGGGAGAGTGGGCACCAGTGTAGCTGGGCACAGGGACCCTA 
GCCCAGCCCTCAAGGGGGTTCAGGCAGAGTGGGCCTGGCTCTCCGCAAAGCCTGCCGTGAGCTCCCTGGTTTTGGGGGTTCCTGGT 
GCCTTGCTGGGCCTCTGCCCAGGGTGCGCCAGGTGAGGGGCATGCCCCCACAAGGCCTGTTTTGTGATATTTTTTTCCTTTTGTAC 
6 0 ACTTACCAATTGGAATTCTTTTGCACTTACTCCAATCCCTGGAAACCGCGGAGGCATTCAGCCTTGATAATGGGGTCTTGATTTGT 

ACAGTTTGCCGGAAACTTAAGTGCTTCAATCAAAATCGGCTTTAGAGGTCTTTGACTCTAACTTGGCTTCCTATAGAATCAGGGCT 
TAATTGGAAAACATGTTTTAAATTACAGAGAAAACCAACTAAGGGCAGTGACCGGGAAGGCATTTGCATTGCCCGTGCCTTCTCGG 
GAGGAGGCTAATTTTGAAATAATTTTCCCTrCAGAGCTTTCGGTGTGTGTCCACGCGTTGGCGGAGAAACACTTCGCCCACAGTGT 
AGGGCCTCGCTTGGGCCAAGACTGGCCAGAACCGTGGCTCCCAGCTTCTGCTTTTCAAAGCCCAGACCTGAGCAGCCTCCTTGCTT 
65 tttcttctgcccagagaggcctgggcaccttggcagagcctccccccgaatgcagtccgcagaggtgccccagctcctgccctagc 

CAAGTTACTGTGCTGAGTTGGTGCCACGGCGCCATGGGTAAGGGCAGCCACCAGCCTGCGAGGGCCAGGAGCCAAGGGGATGCAGG 
ACCAGCCCTGGCCTCATGCGGCCGCCCCTACAGGCAGCCCCTCCTGCCTTCATCATCACTGTGAGCTGTGGGGTCAGCAGGCCGGA 
GGGGTACCTGTTCTGCCCTTAAGCTCGGCTGCCACAGCCACACTTCTGGGCAATGCCAGTTTGTCTGCCCATGTCCTCCTCTTGTC 
CCATGAGGTCAGGGTGGGTCTCTGACCCTCTGCCAGCACCAGCCGGCGTCTGGTATACAGCAGGTGAGCCATAAATGAATAGGTGC 
70 TGTGCTCGAGAGCACGTGAAGCTGTGAATACTGCAGGGATGAAGCCAGACCACGTTGATAATTTTATTCTTTATAGTTGAATAAGA 

taatttgcatattcatacacacacaagcacattccatgttttcaaaagtggagaacaaatgtccacataattttcttcctccactt 

CCGGCTTCTCAGGCGGGAGCCGTTGCTTACAACACGTGCTGATGTGCAGTGACAGGTTGGTGCAGCAGAAAGCCCCACATCCTCAT 
CCTGGCAACGAGAGAAACCACTAAACTGAATTTAAATTAAAAACACAGTTGCCCTCTCGTTTTCTGATGGGATCGTCTGGTCTGTT 
TAAAGTTCTGTTTTAGACTGCTCTTGCAGATGGAACCAGGGCCGGGTGTGAGCTCAGGAGGGGAGGTTCCTGCTGAGGAAATCCGT 
75 CAGTAGGGCAGTTGAAGTGGCTTCTCCAGGAAGGGCCCCTGCGTCTCTCGACTGTCCTGCTCATTCCGAGGGTGCAGATGGTTGTA 
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GCTGTTGGGAATGTTGGCTCTGGACACAGGCCAGGGTCGGCTCCACCCTGTCCTTCTTCTGGAGTACGTAGGAAGCTCATTGTCCAG 

gccagctcagcctctgcgtatcagccaggccaccttcagctgctatgggttcacagcatctctgagctttgggaagttttagatgg 

AGCGGCTCCACTGCCCTGGAAGGCTGGGAGAAGCTGGTGTTGGCCTCATGAGGAAGGGAGTCCCCGCAGCAGGGCTGCATTGCGGG 
GAGCCGGCCGGGCAAGGGCATGGCTCGCCGTAGCCTGGGTGCCGGGTCCCTCTGGGATGCTCCAGCAGGGCAGGAGGAGGGTGGGT 
5 GTTTGAGTCTCAGCCTGCGCTCCACGGAGCTTCCTCCCAGGTGTCTCAGGGCGGCGCAAAAGGCCGGGAGCGGAGTCAGCCTTTCT 

CTGAGGACTTAGTTTACAGCTTCCTCGGAAAACGACATTTTCCGATGATGAAAATCTGTGAGGAATGTTCTTCCAGGAGGCAGGTT 
GGCTGTGGGGAGCCGAGGGCCGGGTGTTGGTTTAGAAGCCCCTGGTAGCATCACAAGAACCCCCAGTTTCCAAGGCTGCAGGGGTT 
CAGCTGCAGGAAGTGGGAACCACACCCCTCTCCCACCCACACCCCTCCCCACCTTCACACCTGCACCCCTCCCGCCTGTTAAAGAT 
CACTGTGTCTGTGTTCCGATGTGAGGCACCTCTCTGTACACGCGTGAACGTTGAAGCTGCTGAGGGACACACTAACGTTCAACATA 
10 AACGAAACGCCCGAAGAACGCCCGCGTGAAACGTGAGCTCGGGCTGTGTCTAGAGCCTGGCTGAGATGAGACAGAAGGCGCAAGGT 

TCTGAGATGTGGATGCATCAAACATGAGCCAGTTCTCX3ATGCTGGAGCTGAACAACCTCCTTTTCTTAAGTCACGCGTCTGTTCTG 
GTGCCGTTTTTTAAAAACATCAGCGAAGCCTGTTTTGGTGTCGCTGCGCGGAAGCCACACTACGACGCCGGGGGTGAAGACTCCCA 
CTCCGTTTGCCAGCGATCGCGCAGCGGGCAGGGCTCAGCGGGTGGGGCTGCACGGGTCTCGTCAGTGGTCGTTTCTGTGGCCGCCG 
TGACTGGCAGGCCAGCTGGGGCCTGGACGGCCGGCGTCTCCTTCTCCAGGTAATCAGGGCCCCTCTACGTGGCCTCCCGGGGCCCC 
15 TCTGGGGAGGCAGCCTGGCATCTCACAGGCGGCCGGGGCTCCCGGGAAGCAGAGACGGGCTGTGCCAGGGCTCCTAGGCCCAGGCC 

TGGACCCAGTGCCGTGCCAGCCACCACCCCAGGGGCCCTGCCCTGGTTCGCAGGGAGACACACAGAAATGTGGGAGGCCGGGTGGC 
CTGCACGGTGGGAGCGAGTAGACAGAGCCCCTCCCGGAGGCCCCCAGCCCAGCACATCCAGAGCCCTCCCCTGAGAAACCCCAGAC 
AGCCAGGTTCGCCCCAAACCCAACATGGTGGGACCCCAGCTCGCCCCCCATCTCATGGCCGCCCCATCCCACGGCCGCCCCATCCT 
CTGGCCCTGGATGTTACCACGTGGAGAAGACAGGCCTGTGGGCAGGCACTAGCCACACTGCAGGAGACGCAGGCTAGGTTTCCAGA 
20 TTTCTCCACACAGCAGCAGGCGGAGGGCCTGCCTCCCACCTCACTGGGAGGGCCAGGACTCCAAATCTGGGCCAAATGTATGTTGT 

TATTTTTCAAATAAAGGGACCAAAGGCCCGGGCCTTTCCAAGGCTGCCCTGCCATGGGACCGTGACCGGTGTGGTTCCCAGGACTT 
CCACAAGCTCTGACAGGCACCTGGCCGTTGTTTTGGGAGGCTCCACCCAGCAGCCACAGAGCTTAGCTGGCAGCTGGCAGGACACT 
TGCAAGGACACGGAACTGTCACGGAACCACCGTGGCTTTGGGCTGTCACGGAACCACCGTGGCCTTGGCAGCTGCTGGTCCTATGC 
CGGGACACACACATTCACCGCGGCGAGTGTGGGGTGCATGTCCCCAGGCAGAGGCCATGTCATCCAGGTGCAGGAAGCGCCAGGCA 
25 AGGACCCTCCTGTCCGCCCAGAGAGCCGGGTCAGAGGAGTCCCCAGGCCTGAAGCCACTCCCTCCGGGCTCACCTTCAGGTTCCTT 

CAAGGCCAGGGGGAGGTTCACCCACCCCAGGGTGTCGCGGAAGCCCCGAGGCCCCTGCAGGCCCCGATTTCCCCAGTGAGGCATCA 
GTGCCCGCTGGCCACCCTGCCCCTCTCCTCCTCCAGCTGCCCCTGCTCCTTGTTTTCCTAGGGTCTGGTTCTTTCTCGCGGGCGGG 
GAGGAGGTGAGGGTCAGGGCCCCTGTAAGGCAGACTAGTGGCACTGCCCCTTTCGGCCCTTGCTGTCCCTCCTCTGTCCCTTGTGG 
AAGGTCTCGGCCTGGGGCAGAGGAGCGGGCCGAGGAGGAAGGTGGAGTCCAGGTGGGTGGTGGGGTCTGTGTTCTGTTTTAGTCGT 
30 GCGGGATGTAGGCCGAGGGAGATGGACCCGGGGGATGGCTGCCTCTGTGGCATCTCCGTGGTGTGCCCTCTGACGGGGCTGGGTGA 

GCAAGGAGGACACAGCTGGGAATTCCCAGCTCCAGCGTCCGCGGCACGGGCAGCCTCCCTGTGTGGAGCAGCTCAGCTGTCACCTC 
CTGAAGATGTTGGATGCTGGCCCCGAAGGCAGCATCGCAATGACAACACCTTCAGAGGTGTCCATCCCAACAGTTTAAAGGCCAAA 
TGCAGATCTTTCAGATTTGTGTTTTCAGGGAGAAGGTGACATTGCTGGGCGCCTGTGAGTGTGGACAGACATCACTGTCGCCGTGT 
GCTCCGAGAGAGGAGAGTTGGGGCTGCTTTGTCACCACATGGCGTCTTTGGGAGCAGGACAGGTGGCCGGGCTGAACCCCCAGGCT 
35 TCTCTGTTTGCTCCCAGAGACCACACAGGGAAGGCAAGGAGGGCAGCGCCCGGGGAAGAGACACCTGCCCGTGTCTTCCTCATGCC 

CTGAGGATGGCTCAGTGGCCCAGATGGTCCAGGACCCCTAGAATTGAGTGATGACCCCACAGTTCTCATCAAGCCGCATTCTGGAT 
AGCGCTAGGGGCGACTCTCAGACTCCCCCTGCCTGGGCCCCGCTGGTGTGGGGAGGCCACGCGTCACGTCAGTCCCCACTGCAGGA 
GGAGGGGCCGGGCTTCTGGCTCCCCTCCCTCCTCTCCCTTCTCAGGCCTTTTGGGATCATACACGACAAAGTCACCCATGGTCATG 
TTGGCTAGTTTCTTTTTTATATCAGCTTTATCGAAATATGATCTATACACCATTTAATTCACTCAAAGTGTATAATTCGGTGGGTT 
40 TTGGTGGCTTCACATAATTATGCGGCCACCACCAATTTCAGAACATTTTCTTGTCCCCAGAAAGAAACCCTTGCCCATGAGTGGCC 

ACCCCTGCTCTCCCTTCCCCCACCCCGGCTCCGACAACCCCAATGCCCCCTCGCCGTGGCCTCGCCTGGTCTGGCTGCTCCCTGCT 
GGCCTGCTGGGGAACCCCATCCTGCCGGCTGTGGTGCCTGGCAGCTTCTGTGGAGCGTGGCATCCTCCATGTTCCCTCGTTGGTGT 
GGGTCAGGGCGTAGGGTCCTCAGGTCCCCTCGTTGGCACAGGTCGGGACGTGGGGTCTrTCTGTGGCTGAGGGAAGCCCACCGTGT 
GGCTGCCCACACCTGTCTGTCGATGGCACTAGGCCACGTCCACCCTGTGGAGATGATCGTGGAAAAGCCGCCATGAACCTCAGTGC 
45 GTGAGTCCTGTGTGGACGCCTGCCTGTCTCCTGAGCACATGCCTCGGTGTGAAAGGGCTGTGGGTCACAGGGTGGCTCCGTGTGAG 

GCCCTGCAGGCAGATGTGCAGCAGGGCTGGGTGGCTGTTTCCCCTCCAGAATCTCCTCTGGGAGCCAGGCTGGGACAGACTCCTGG 
GGGAGAGCCGGGGATGGATGAGACGCCCCAGGGACGCTCGCTTCTGGGCATGAGGATGCTGTGGGGTGCACGGCACGAGGACGCCG 
CGGGGAGCAGGGCACGAGGATGCTTTGGGGAGCAGGGCAGGAGACGCCGTGGGGAGCAGGGCTCGAGGGCACCGTGGGACCCAGGG 
ACGCTGCTGCTTCCACCAGCGGCCCTCGTGGCTTTCTTTGTGGAAACAGTGGCTCAGCATCAGCACCGGCGTGGGGGTGGCCCGGC 
50 TCCGGGCGGCGGGTCCTGGCCGGTCTGGGAGGCTCCTGGGCCCGCAGGCCTGCCTGTGTGGAAACCTCGCGGGTGTGGCAGGGAAG 

CCTCCCGATGACTCAGACTGCAGGGAATTCCCTAATGATCTGGAATATTTTTACTCCTGCACTCGGGCAGTTTCCTACTAAGGACT 
CGGAGCTCTGATAAGGCTGAACACAAAGGCCCTTTCAGGACCGGCTGCCTTCCTTCCTGCCAGGGGCTGAGTTTTGAACAGCACGG 
GGGCCGGCGCTGCCCGTCCGGGCCTCCACGGAGCTGGGAGCCGCCATGGCGATGCTCTTGCCGGCGGGACGCGGCCCTGCGTCTCC 
TTTCCTGAGATGCGAGGTTATTTCCAT'CTTTCAGCAGTCTCGGCGCTTTGTCTTGTTCTGGAAGCAATTGCTAGATAGACATTTCT 

55 ggccgtgaatactattgcttttgaaagacaattactttatgatccttaagcagaaacagaaagcctgccctcaccctcaccctggt 

CGACCTGAAACGGCCACAGACGTCGGACACCACGGGGAGAGGCCCCACCTCCAAGAGGGAAGGCCACAGGCGCTGGCTCAGCCGGG 
GTCTTTGAGGAAGGCAGGGATGTTTGTCGGTTCCCCGCACTTTTAGGGGAAGTCTAAGCGTATCTGCTCCCACCTGCGCAGGAATT 
GCAGGGTGCGGGTGCTCCCAGGTGTGCGGTGGAGGCTGCTCCATGGCAGCTGCTGAGCTGGGCCTGGCTGGCCACGCAGACGTGGC 
TCCCCTTGGGGCCGCTCCGGCAAGGATGGTTCCCCACAGGCCCACGAGGCACGGGTGGGAAAAGACGCCTCCATGCCGTCGTTCCA 
g 0 TTTGCTTTTCATGGACTCACCGCTGCGGGGCAGCCACCTGGAGGAGGCCGCGGGGGAGACGGCTGGAGTCCCTCTTGCTTCTCGGG 

ACATAAAGAGAGGAGCAGGCTGTGTTGGCCTCGGCTGCAAAAATGGCGTCCCCTCGGGGTGTCATTAAACGCGACATCCTGGCCCC 
GTGTGCGCCTCAGTGTCCCTCCTGCTCAGCACAGTCACTGAACCTCCCTCCCCTTGCCAGTGCCAAAGGCCTCCACAGCGTCAGGG 
AAGTTCCTAGGGAAGCTGAAGTTGTGACTCTGAGCTTCCTGGGCTGGGCGGGAAGCAAACTATAGCCTGTTGCGCCCGGGAGCTTC 

agaggaccacagccttttgtggggtgtggacggggcctcaccccaaagatggactttgtcataagaaaagttcaaaagtcattttc 
65 aaaaggtgccaaacaaccagaagacttagttacacacagagtgatttggatttttatgaagtgggggtggaggggcttctgagtgg 

tgcatctgggctgggggcttctgggaatcctgtggcatcagcacctgtgctggagtgaaaacgcctctttcttcccagctcctgag 

CTTTCCAGGGCCTGGAGGACTTGCTGCTTCATGAAACTCAGATGGCTTCAAGCGCAACTGAGTGTACTTTTTAGTTTCCTGTAATT 
TTTTTCCTAGAGGAGAGAGGGATGCCAGGCTCTATCGAGTGGGTTCATCTGGTGGGTAATTTGCGTGGGGACCTCGGGCCTCCCGG 
GCTGGCATGGCCAGGGCTTGGCTGGGCGGCTCTGGGGTCCTGTGTGACTCACATTTCCTCTCCACCCTCCACCCAGGCAGCAGCCC 
70 GGCACTGTAACAGAGAAAAAGGAGATTTTGTCTGAnTATCAGTAATTGAGGGTTTGTAACAGACACACATTTTCTTCTTTGGAGA 

CAGAGCATAAGGATAAACTTAAGTGTGTATACCTGTAACTGTTCATTTTGGGAACAGACTTTATTTTGGAGAAGATAAAAGGCAGG 
AAGAGACTCTGTAGGAGATTGACATCTGTTAATTTGAGATAATTGCCCCAAACTCAGCCCATCTGAGGGGCCAGGCCGTGCACACA 
CCCAGGCTGTGGTGGGGCCGCCTTGTCCGTGTGCGCCTGGAGCCCCCACTCTGCCAGGCCTGGAGCAGAGAGCACAACGCGTCCTT 
TCACTACACCTCTGGGAGCCTTTTTATTTTTTAAAAACATGCAAATGGCCACTGGGGAAATGCCAAAAATACCTCGTGTTTTGCAT 
75 TTCTGTCTCCTGATGGGCAAGAAGTTGTCAGAGGAAGGCTCTTCTCATTTACCCAGTGGTTCCTTTGCACACAGGCAGGGCCAGCG 
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GCCAGGCCCTCATCCACCAGAGTAGACCCCAGCACGAGCAGGCGTCGCACCCTGGCGTGGAGCCCCCGGCCCCCCGTCACTACTCT 
CACACCTCCTGCATCCCTGGGAGGCTGGGCTGGGAACTGCAGAGCCGGGTCCCAGGTCCACGCACAGACGCCCTGCACACGCTCTG 
CTGATGGGGTACCTGCTCCCCCTCACACCTGCTCTCCCTGGAGAGGACGAGGGCATAGAGACCCTCCCGTGACCTGTCCTGAGGCT 
GTGAGAGGCCAGCAGATGCAGGGCCAGGACGGATTCCTGAGGATGCCCCTGCCCTGTAGTCCCTCCTACGCCGGGCTGGGGTCAGA 
5 ACAAGCCCTGAGCCGCGTGTCCTCAGCTTCTCCAGGCTCCCAGGGCAACTTTGGTGTCGAGCTCGGGGCCCTGCCAGGGCACGTGG 

CTCCTGAGGTGCTGCCCTCGACAAAGCCCTGGGATGGGCCTACGTGGGTCTCCTGGGACAAGGCGCCCTCCTGGCTCAGGGCCCTG 
GGTCTGGATCACGTGGGGGTGTCTGGGGAGGGGGCTCCCCACCACACAGAGTCACAGACGTTTCCTGCTCCTTTCTTCCAGATGGC 
CACCATGTCTGGGAGATGGAAGCGAAAACTGACCGGGACCTGTGCAAGCCGGTGAGTGCCTTTGGCGCAGCTGGAGCTACTGTGGG 
TCCCCAGGGCTTGGGAGGCTGGGGTCTGCTGGAGCCACTGCGGGTCCCCAGGCCTTGGGAGGCTGGGGTTCCTGTTTCTTAGAATG 
1 0 AAACAAATAAAAATAGTGCATAGAGTAACAGAACCAGTAACAAACAGGATCACCAAGTACTCGCCAAAGCACCATGTGCTGTCACC 

CAACGTGTCAGGTCACGTCAGAGCCCTGGCGGCCGGGGACGGTGCTGGACAGGCTGAGGGCCACCTCACACACCCTGGCGCTGAGA 
CAGCCCAGGGAAGGTCGTCTCACACGGACCCTCCCGCCCTTTGCTGTCCCCTTGCTGTCACCATCACCTGGCACAGAGCAGGCTCC 
TGGGAGTCAGTGCTGTGCTGAGTTCCCGGGGGGTGGTCAGCACCTGCCCAGACCCGCTCACAGCACCGAGGGCAGGGCTCTGCGGC 
ATCCCCAGTGGGGACTCCTCACCCCGTCCTCCGAGGCCACTGATTGCGCCGACCTCCCCTGTGATGGTGTCCCAAGCACAAGAGCC 
15 TGGGCGTGGCTCCTGGACTCGCGATTGGCCACAGCCTGTTAGCGGGCGGTGCATGTGTGCGGGGTCGTGGCAGACGCGTGGCTGGG 

TCACACTTCTGCTGTCACCGGGCCGTTTCCAACTCCCCCAGTCACCTGCCACAGCTTCCCTGGCACCGCGTGCATACAGCCGGTGC 
CTGAGGATAATGACCGTCCTCGGATTGGAGATGACCTTTTGTGTGGATGGCTGTAGCTGCTCCCACATCTCCTGCACGGCACCGGT 
TGCTGCGTGCATCTCTCCCATCCCTGCGCTTCTGATCCATGTGCTCATGTTTAAAGTGGTTTCTTGGAGGCAACGTCTTCTTGGGT 
GGTG TCTTGGATC CTCTCTGACG CTGTCTTGT AATTGG CACATGGAGACCATTGATG TTT AGGTCTTT AGTTTTGTTTGTTTTTGT 
2 0 TTTTTTGAAACAGAGTTTCGTTCTTGTTGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACTGCAACCTCCACCTCCCGAGT 

AGCTGGGATTACAGGCATGCACCACCACGCCCGGCTAATTTTGTAATTTTAGTAGAGATGGGGTTTTGCCATGTTGGCCAAGCAGG 
TCTGGAACTCCCAACCTCAGGTGATCCGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCCCGGCCTG 
ATGTTCACTTATTATTGATACAGTTGGATTGATCCCTACGTTGGATTTTTTGAGTGTTCTGTTTAGTCCTATAAAAGCAGTAGAAA 
TCTCTAGG CCAACAT AAG ATGCCACATGG CTCACAAGGG AGTTTTGAAGACATGAACATG CTT CTG AGC TC AGCAGTGTGTGTCCC 
2 5 TGCGGGTCAGGGAAGTCTTGTGCACCCACTCAGTGTGTGTCCCTGCGGGTCGGGGAGTCTTGTGCACCCACTCAGTGTGTGCAGTT 

GGAAGCTGGTCCCTTCAGAAACCTCAGGGAAGAGCCCATCTCGGGCGGCTGGAGGCAGGTGGACAGGACACCGGGGAGGAGTCTTG 
AGGTCGTCTCCTGTTGGTGGGACGATCGGTGGCCTCCATGGAGAGCGGTGCTGGCACCTTCACTCCCTGTCCCAAGAGGTGGCTCT 
GTCAGAAAGCAGCGTCTTCCACCCTGCGACTTCAGCGCCCTTCCCCCAAGGACCCATCCCCTTCCCAGAACCTTTTCCAAGTGGTT 
ATCAGATGGAAAAGGTTCCTCCCTGGCCCTGGGTGAAGTGAGCTCACCTGCACCTTCAGTGGTGCTCAGGCCTCCCCTGAAGCTCC 
30 TGGCACTCACAGGGTTCCAGTTCAATGCTGTCGCTTTTCTTGCCTTCACCTGAGAAGCCCCTTGAGGAAAGCTGGAGGCCCCAGGG 

CAGGCCAGTGTTCAGAGGAAGGAGTCCCGGCCTACACGGCCCGTTGTCCGCAGAGCCAGTGAGTCAGGGTGCTCAGAAGGGTCCTG 
GGAACGGCCAGCCACAGGCAAAGGCAGCTGGAGCTGCTGTACCGGCCTCTCCTCCCCGCAGCCTGTTCCCGTGTCCATACCGGCCT 
CTCCTCCCCACAGCCCGTTCCCGTGTCCATACCGGCCTCTCTTCCCCACGGCCATTTCCTGTGCCCATAAGGTCTGTGGCTCCCCG 
CTGGCCGGGCGTTTGCAACTGCCCAGGGGGCTGGCAGCCTTCGTCCATGGGGTCATTGCCAGGCCTCCCCACCTACTGGGTGTCTG 
35 ATTCGTTCCTCCCCACTGGGCTGCCCTTGCTCTGCTGTGCGTCTGTGCTGGGTACACTGACATCTGGCTCTCCGTCCCTCTGCCTG 

CAGGCAGTGTACCCTGGTGCCTGGCCTCGTGCTGCCTACCCTCCCTAGCCCTGGCTCCGTCGGGGTCTCCACAGGCTTCGCCAGCC 
CCGCACATGCACGCGGGTTGCGGGATGCAGGATGCCGGAGCTGGGCTGCCCAGCCGCTGGCCTGCCCTGTCCCCCTAGGCAGGGAG 
AGCAGCCAGGAGGAGCCGTGAGCCTTTCTGCACTGAAAACAATCCCAGCCAAGCTGACATCCACATTCTCTGTGATTTTCTGTTTT 
ACTTTTGACACTGGCATATTTCGAGGGAAGCTTAACAGCTGTATGTTTTAAAAGAAACTTAAGAGCACATGTGAAAAATTGTGTAC 
4 0 TTCAAGTTTACTGGTTGTTTTTTGTTTGTTTTTTGTTTTTTTGAGACAGTCTCGCTCTGTCACCCAGATTGGAGTGCAGTGGCTCG 

ATCTCAGCTCATTGCAGCCTCCGCCTCCCAGGTTCAAGCGATTCTCATGCCTCAGTCTCCCGAGTATCTAGGACTACAGGCGCCGG 

CTCAGGTGATCCGCCCACCGTGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCTGCTGTTTCATTTTTAA 

TCTCTTAAATGGAGTTTGCTTTAATATATATATTTTCTCATCATAAAGGAACTTCATACTCATCGTGGACATTTGGACAATATAAA 

4 5 AAAGGAAATAAAACCTAGTGTAGTCTCACCAACTGAGACATAACCACTGCTGGCATTGGGCATGCGTCCTGCTCCATTTGCTGCTG 

TGTGTGGATGTTCACGCAGACACACACACACACACAGAGTACATTATATTGTGGATATATGTGTTTGTGTGTGTGTGTGTGTGTGT 

AGTCCAGTGGCTTGATCATGGCTCACTGCAGCCTTGACCTCCCAGGCTGAAGCAGTTCTCATGCCTCAGCCTCGCCAGTAGCTGGG 

GACACAAGTGTGCCCTATTCTGCCCAGCTAATTTTTAAATTTTTGTAGAGATGGGGCCTCGCGGTGTTGCCCAGGCTGGTCCTGAA 

5 0 CTCCTGGGCTCAAGCAATCCTCCCACCTGGGCCTCCCAAAGTGCTGGGATGACAGGTGTGAGCCACCGTGCCCGCCTGTGCATATT 

TTGTGAACAAAATGGGATGTGCTGTGTCTACGGTTTTTGTACTTTCTATAAGTAAGTGTATGAGCTTCATCTCAACAGTGGAGTTT 
AAAG CAGGTTGCGTAG GTGCTGGTG CCATTTGGAACC CGT ATTTTTTCCGGTACAG ACG AGTTT CCCT CT CCCTTC CTG TT CTTCC 
GTGTTTCTTCTTTATCGCTTCCTTCTGTGTGTATTTAAGTGGCAGTGCTCCCACGGAGATAGTATTTTTGTCATATAATTTGTCTA 
TTTAGAGAGTTGAAGTGGGTTGGCCTGTGCCCACATCAACATAGGCCCTTCCAGTCAGGTAGGACTTAGGAAAACTGGCATGCACC 
55 GTCCAGCATGCCCCACAGGGTCCCACCTCCACCCATCCAGCCTGCCTCACGGGGTCCCCGCCTCCACCCAGTCTGGCCCACAAGGT 

CCCGCCTCCGCCCAGCCAGCCTGGCCCACGGAATCTCCGCCTCTGCCCAGCCAGCCTGGCCCATGTGGTCCCCGCCTCCACCCATC 
CAGCCTGTCCCACAGGGTCCCCGCCTCCACCCCAGCCTGTCCCGTGGGGTCCCCGCCTCCCCACTCCTCGCTGCTGCCTGTGAGTG 
CCTCCCGGCCCGTTACTATTTCAGTCTCGGCTTCCATGAGACGTTTCCTTCTTGTCTCTTCCCTCAGCTGCTTCTGCTCTAAAGAC 
CCACCTGGTGTAGCTGCTGACTCCATCGCAGCTGCCCTGAGCACTGCTGAATTCAGAAAACAGCCTTGGAGGAAGCGTCTCTTTAT 

6 0 CCCCCGTACAAATGCCGAGACAGGCTCCGGGTGGCCAGAGCTTCCCGGGTCAGCCCAGGAGATGGCCCAGACCCACAGTGCTCTGG 

gggcagcccaggccccgcccactgacagcactcatggcccctccggcggcagcttcagctcccctggggcagctctgatgcggggc 

AAAGGCAGGAAGACGCCCATGTGCCATGGCTTCTGCTTCTTCCCAATGAACTGCAGTTAATTAAACAACACAGACCTGCTGCCAGG 
AGAAAGTGTGGCCCCTGGGCACAGGGCCCAGTGGGGTGGGGAGCAGGGGTGCGGGGAGGGCATGGCCCCTCTGCATGGGTGTCTGG 
GCCTCAGCTGTTTCATTATTTGTAAATGAAAGAGCCTGGACCTCAAGTTGTCTTCAGTTTTCTGTCTTTAACACTCTTAAGATTTC 
65 ATTGTTAATGTGATTCAATCAATTTGGCTAAGTTAGGTGCTGAGCTATAATTAATTATTTTAACAAAAGAAGTAATACAATGGATT 

TTTCTCCTGCTTGTTAAACTAAGTCATATGATTATAAAAATGAAACTTTATAGATGCGACTCCCGCCAACCCTCTCCCCAGATACC 
AAGTGCCGCCCTCGGCAGGGATGCCTGCATCACCCCAGTCATTTAGGGTCATCAGGGGCCCGAGTAACGCTGGGGCCTGAGCACGC 
GGTTGGGGTCTCCGTGTCCCAGCCCCCCACCCAGCCCCGACCTCTGCGAACAGCGCCACACGTCCCATGGCTTGTGTTTCATGTGT 
ATACTTGAAGGAGCATGAGTTTCGTAAACATGCTGCTGGCTGTTACATTAAAAACATGAGAAGGTAACGGCAGCCTCCACACGCCG 

7 0 CCCTCTGCTGTCTGTGCCTCCGTGCCCTTGGCTGTTCCCACCCCGGGGTCTGCGGGGGTCAGGGCCTGCCTCCTCTTCCTCAGTTG 

GAGTGAATTTGGGGTCTGACTGAGGGCCTCGGCCATCGTCAAATGTGACAAACACAGGCCCTCCCCAGAGACCGCGTCTCCAGGAA 
GCACCTGCTCCTCTGGGTTTCGCTGCAGTCACCTGAGCAGGTGCTGGGCCACCGAGCACTTCCATCACACAGTGGCTGGCGGCGGA 
GCCTTGGGTCGTTTTCTGAAGGTCACCAACCCTTTGGCATCAGAGCAGGCAGAGCCTTTTGCATCCCCGCCAGTCCCCTTGCCCAG 
GTGGCCCCGGGCAACCTCCACCCTCAGGCACCCGGTCCCAGTTCTGTTTACAGCTTCTCTTTTCCTGGCTTCTTTCCCCATATTGA 
75 CAAGATTTCAGTCTTAGGTTGGTCTTGTCTGCTGTGCTGCTCTGAGGAAGCCTCTCGGCTCCTGGGTGTGCAAGAAGCCAAGGGCA 
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GCCCCTTCCCTGTGAGCGTGCGTGTCCACACGCGTGTGCAGGTGGCACAGAGCATCCAGGGCTGTCATCAGCTGCTTCTGGACCGC 
CCAGGTGGCTGCTTGGGAGTTTACCGTCACGGCAGTCCTGTGrCTGCCGTGGAAACGCGGGGTTGCCGTGTGGCCGCCGTGGAAACG 
CGGGGTTGCCGTGTGGCCGCCGTGGAAACGCGGGGTTGCCGTGTGGCCGCCGTGGCGCGGCAGCCATCGCCTGCCCGGTGCTGATT 
GTGCCTCCTGTGTGCCCTTCTCCTGTAGAATTCTCTGGTGGTTGAGATCCCGCCATTTCGGAATCAGAGGATAACCAGCCCCGTTC 
5 ACGTCAGTTTCTACGTCTGCAACGGGAAGAGAAAGCGAAGCCAGTACCAGCGTTTCACCTACCTTCCCGCCAACGGTAACGCCATC 

TTTCTAACCGTAAGCCGTGAACATGAGCGCGTGGGGTGCTTTTTCTAAAGACGCAGAAACGACGTCGCCGTAAAGCAGCGTGGCGT 
GTTGCACATTTAACTGTGTGATGTCCCGTTAGTGAGACCGAGCCATCGATGCCCTGAAAAGGAAAGGAAAAGGGAAGCTTCGGATG 
CATTTTCCTTGATCCCTGTTGGGGGTGGGGGGCGGGGGTTGCATACTCAGATAGTCACGGTTATTTTGCTTCTTGCGAATGTATAA 

cagccaaggggaaaacatggctcttctgctccaaaaaactgagggggtcctggtgtgcatttgcaccctaaagctgcttacggtga 
10 aaaggcaaataggtatagctattttgcaggcacctttaggaataaactttgcttttaagcctgtagtcctgatgtggtctttaagg 

atggtgaatgagctttgtgctgggcggacgtccccgagacacttctccaggggtaacttcatctcctgggaccacgggcatccagg 
ctggggcaccttctcctcaacctgcctgcccctcacccgccgtgggaatggctccttttcactcatacaaaaaaaaaaaaaaatca 

TCTT ACCTTTTTAACCTTT AGGG TGTTTT CTTAAAGAAAATAC CATC CAGTTTGTTT CTTCAGT CCCTGAACCAGTAGAAGAG AAA 

ggcgtcccccacgccatccccggcttcctttgtgggtacaggccactccccccagctcggagaggacagaattagcagtcatcctg 
15 aattttactgtattttgtgggtacaggccactccccacagctcggaggggacagttagcggtcatcctgaattttactgtattttg 

ggtaagcttagctaacatcaataatctttttatattgctttttttctaaaaactgcagagattcctgtcatctgagagggaaatta 
cacactgggcgctaattgcaaaagcagctgcgttctcttagtaaaatcagggtgttttggaaggtttccattttctctgaatgtaa 
acagcatttgtaatagaccagatcctaaggaagcccttgaatccccacgttcacaccaaactgttgggactccttgtttttatcag 
gcaagctctggaaaggcctctcaagatgtggaaaatggggttttgctgtaaagtcgctgtaccctaagagtgtctgtgagacagag 
20 ctgcaggggtgatgtgcagcccccagcccagccctcgcggggaagagcctcacgctctgtgacccccaggattgtggggagggcct 

catgctctgggacccccgggattgtggggaagagcctcatgctctgggacccccgggattgtggggaagggcctcacgctctggga 
cccccaggattgtggggaagagcctcacgctctgggacccccgggattgtggggaagagcctcacgctctgggacccccgggattg 
tggggaagggcctcacgctctggacccccctggggtttacgtggtctgtgccgcccacacttagtgagtccagcccattcttggaa 
caaagtacaatatatcttacagaagaaaatattttatctttttctgaaaatataatgattgagtcctaattaaacttcaagcatgg 
25 ttgaccagaaattgaatgttttaaagaaaacctaggccttatagagaaggattgctttccagagcagtgcattaatttttttctta 

tttgctcagcatgcggcagtccccaccgtgggtttgagcagcactgactttagcacagatcacgtatctcagaggcagaaggggcg 
tgcggggagcgtgcctgcccttcacaggtgggaggtggcggcccccaggaccgtggccacagcatgaagccggtggggctgagccg 
ctcctgctacctccagtccacaccccacctggcagccggccgtcctgtcctaccagccacactcctgcctcgattggccccggctc 
ccctctcagcattgtgcccagcgtggacatctctcctgcaccccctgcccagtgtctcggctgcaccctccaccccccatctgctc 
30 cagcatggctcaacgcaggccaggttccccaggctcaccctgggcaccagccttcgcccgttctccctctctttgcctccgtcgtc 

tcttctctcctggacgtagcaccatagtccctgggtgaccatcccaggtccccacaagcacactgaccagccccaccagcccccag 
gggctccccggctccctgtcaccccacctggtcctgggggctgcgaccgcaacctgcaccagactgtgagcccctcaggcagagcc 
cccaggctgccgcagggcgagatccccagtgttgacgctgggcctacctcgaggccactgtcagtgtggttgttaaataaataatg 
aatagaaaccagcacccaggtatccgtgttccgtcccgcgtgcccgctgcacttcctgcctctgcaaccccggctgggtctgagga 
3 5 cgccgaggccgctccaggacctgcgtcctccgtgctgtgcatctgtgtcttggggtccagctcagatggcttctgccacgtggtcc 

gagagatagttgccagctctgcttctgccgaccctggaggtggaggcaggacgggtgggtgtgggtggaagacagctgcttagcaa 
gcaccgccctgactcaaagctgctcttggctttttcccttttctacaccgtcatcatggggtcgttagcagtctaggtttccgctg 
tgccgatgagcttcgggtctgcatgcccgggggtcacggcagtgaggggcggactcctagggttgtgaaatgtgccgttgaaatgc 
acaaggtgacaacagtgaacccacttacactccagctgtggaattcatttcacgtacatgtttgtaaagtcaagtctcattgtagg 
40 ttttccttcaaaattgccatccccacaggcagcacagggaggcccctccgagagctccaagcatttggaatccaggtgcccgaggt 

gtccggtgcttgtggggggcgggctggggacacgccttggccaccagccgcccgcactcctcgtctcagtgccaaaggcatcctcc 
gatgactcggccgaagatgagctcagtccgcagcccctgtcccggccccgcctcccgtcttcagggggcctcacgtctccttttga 
gtcagaaggtcgcagtggtcggcctccgggaatcaggcatctgagtgcagggggcccccgggctcaggtggggctgacacctctgg 
ctgatggtctgtgatggggcccagagggagagttcccttcaccctccctggggcggggggcaggcattaaatggggagaagttccc 
45 agcagaatgtatgagccccatgaacggagtgggcatagccctcggggagtcctgccggccgcccctcctgacatcccggggtgctg 

cccggtgaggaaagtgaaaatgttgtctgcagttagaggctggaacacacatgcccacagagaggcttcctgagcggcttgtctgt 
cactgtttttgtgtaactgcgcctgaatttaatctcccggaaggcgcgttaggagggctgagggatgatctggtgccaggaaggtt 
ggcagttccgagaggttattccagcacgtcagcattaaaggagagaggcgaacctggaacgtgggaaccctgcccaggtctggtta 
gaaaggcggcgtccgcgtggcctggggcttgtgtgaggggtgcacttgtgcccccagatacaagcaggcagggccgggaatctgtc 
50 tcgtggggggctgcgggcactttggagaaagaaaaccaagttacaaactcaaaattacctaccaaagtcagtatttttttaaacga 

gaaaataaaacatgacaaatgccaggtctttttgtctgaagtcgttttagtcggttacctggaaacgctcccagggcccctgagct 
ggggacacggagctcttcccccatcagtgcccaggagaagctgctcccggccctaggtccctgtgggaacacacagccagccctgc 
ctctgtgggggtccctttcgtggccagagcccccttcctcaggggacacgcggtccagctgagggtcatcccgtgacaaggagtgg 

CTGCTGTGATG ACCCAGG CACAG AAACAGCTTTG ACCACAG AACGTG ACATCCAGGGTGTG AAGGTGTCGG AACAG ATCTGCCTCG 
55 GGATCTGGGGGTCCTTCACCAGGGGTGGGCGTGGGCCCCGAGCCCAGACAGGAGCCAGCTGGAGACTCAAACGTCACGAAGAAGGG 

AAGACGCGCTTCCCTCCCCCGGTACTAACCAGCCCTTCTGCTGGCCCTGCAACGATGACCTAGGCTTGAGAATCTGTTTCTGCCTC 
AAGGGGTAGAAAGGGGAATAGATTCCATTACTTCCCTGTTTGCAATGGATTATTAAATCCAGCAATAACTGTGGCATCGGAGAGGT 
GTTGGTACAGAGGGAGCCGGGGTCCTGTGGCCTTGGGTCCACCCCAGCGATCATCACGGGAGAGAGCTGCTTAGGGTGTGAGCCGT 
GGGGGGGCGGGGGGCGGCTGTGAAACTGAGGTCCCCGTGCACAGATCCCACCACCCAGGGTCGACAGCTGGGGGCTTTCTCTGCTG 
6 0 GCACTTCCCAGGCAGCAGAACCGGCCCCTCTAGGAAGCCCCCTCCAGGTGGCGTGGCCCAGGCCCTCAGTAAGCTCAGCTGGGGCT 

GTGTGAGCTGAGGGGCTCAGAGCACCCCACAAGGGATCCGCCTGATTGCAGACAAGCAGTTCTGGGCCGCCGCCCGACCTCCATGC 
CCTTCTGCTCAGCCCGGCAGCCTCTCCTTCCCAGGGGTTTCCCATTCTGCCTTTTCCCTGGACTTTCCAACTCACTTTGTCCAAGT 
CCACTGCATGTAAAGCTTGATCCTGAAACAGTGAAGTTCTTGAGGTCTCTGCAGATGCTCAGCGGCCCCAAATCACCCTTTCGCTG 
CCATTGGCCAAAAGCACAGCCTGGGTGGGCCTTGAACACCTGTGGCCTCTTCCCCTCCCCCTCCCCTCACCCCACACACTTGGAGA 
65 CACCCTGGGGCTGGGCCTGAGCTCGGCTCTCACTGCAGAGTAAACCTGCCCACCTCAGACACCCAGGCATGGCTCCCGCCTTCCCT 

CATCTGATCCTGCCACCGTGGCGGCTGCCTCCAAGCTCCTGACAACGTCAGGTCAGCCCTGGCCTCGCGGCGCTCTGGGTTTCAGC 
CTTAAGAGACTTTCCATGTGTCGGCTGTGGGCGCCTTGACGCACCAGGGCCTGGTCACAGGTTCTCAAAGCAGAGATTCTCCTGGC 
ACCCCTCGTGCGCCCTCCAAGGGCCTAAAACGCAGACGACCCACACTCCATGCCATGTCCTGCACAGGAACCAGGGTGGCCTCCCC 

tttctgcagcttgtgggggtcaagccgggacccctacactgatgtttcagcccagctctgccgcagcttagaagtcctacctgatt 
70 tcagacagagcggatgatgctgacatttccagcccacagcgtggcctgcgccacgctccaggtcgccacaggggtgagaattctgg 

gagcccagctgccgagtgcttctggggttggagctgggctggccccacctgtgaacagcggcctgtgggcccctcatccctgttct 
actgaaggccccacaaccacctgagggagacagcttttattaaatttcagtttttgtcggttgcctcgctcttcagacggcaagtg 
agagaagcgtgttctcacgcttactgtcaacgttgcgagggaagcgtgttctcatgctcactgtcaacattgtaaacctgagggaa 
gcgtgttctcagctcattgtcgacgtaaaccccagggaagcgtgttctcacgctcactatcgacgtaaacctgagggaagcgtgtt 
75 ctcgcgctcactgtcgacgtaaacctgagggaagcgtgttctcgcgctcactgtcgacgttgtaaacctgagggaagcgtgttctc 
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ACACTCACTGTTGACGTTGCAAGGGAAGCGTGTTCTCGCGCTCACTGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACACTC 
ACTGTCGACGTTGCAAGGG AAG CGTGTTCTC ACACTC ACTG TCGACGTTGTGAGG GAAG TGTATT CT CACG CTGTCG ACAT AAACC 
TGAGGGAAGCGTGTTCTCACGCTCACTGTTGACGTAAACCTGAGGGAAGTGTGTTCTCACACTCACTGTCAACGTTGTAAACCTGA 
GGGAAGCGTGTTCTCACACTCACTGTCGACGTTGTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACATTGTAAACCTGAGGGAAG 
5 CGTGTTCTCGCGCTCACTGTCGACGTTGCGAGGGAAGCGTTTTCACACTCACTGTCGACGTAAACCTGAGGGAAGCGTGTTCTCAC 

GCTCGCTGTCAACGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGCT 
CGCTGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGCTCGCTGTCGACGTAAACCTGAGGGAAGCGTGTTCTCATGCTCAC 
TGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCGCGCTCACTGTCGACGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGT 
CGACATTGTAAACCTGAGGGAAGCGTGTTCTCGCGCTCACTGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACCGT 
10 CGACGTAAACCTGAGGGAAGCGTGTTCTCTCACTGTCAACTTTGCAAGGGAAGCGTGTTCTCGCGCTCACTGTCGACGTTGTAAAC 

CTGAGGGAAGCGTGTTCTCACACTCACTGTCGACGTTGCAAGGGAAGCGTGTTCTCACACTCACTGTCGACATTGTGAGGGAAGTG 
TATTCTCACGCTGTCGACATAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTTGACGTAAACCTGAGGGAAGTGTGTTCTCACA 
CTCACTGTCAACGTTGTAAACCTGAGGGAAGCGTGTTCTCACACTCACTGTCGACGTTGTGAGGGAAGCGTGTTCTCACGCTCACT 
GTCGACATTGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACGTTGCGAGGGAAGCGTTTTCACACTGTCGACGTAAAC 
15 CTGAGGGAAGCGTGTTCTCACGCTCGCTGTCAACGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACGTTGTAAACCTG 

AGGGAAGCGTGTTCTCACGCTCGCTGTCAACGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACGTAAACCTGAGGGAA 
GCGTGTTCTCACGCTCGCTGTCGACGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACGTTGTAAACCTGAGGGAAGTG 
TGTTCTCACACTCACTCGACGTGAGGGAAGCGTGTTCTCACGCTCACTGTCGACATTGTAAACCTGAGGGAAGCATGTTCTCACAC 
TCACTGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACCGTCGACX3TTGTAAACCTGAGGGAAGTGTGTTCTCACGC 
20 TCACCGTCGACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGCTCACTGTCAACGTTGTAAACCTGAGGGAAGCGTGTTCTCACGT 

TCACTGTCAACGTTGTGAGGGAAGGGTGTTTTCACGCTCACTGTCGACGTTGCGAGGGAAGCGTGTTCTCACGCTCACCGTCGACG 
TTGTAAACCCGAGGGAAGCGTGTTCTCACGCTCACTGTCAACGTTGTGAGGGAAGGGTGTTTTCACGCTCACTGTCGACGTTGCGA 
TGGAAGCGTGTTCTCATGCTCACCGTCGACACTGTAAACCTGAGTGAAGTGTGTTCTCACGCTCACTGTCGACGTTGCGAGGGAAG 
CGTGTTCTCATGCTCACTGTCGACGTTGTGAGGGAAGCGTGTTCTCACGCTCACTGTCAACGTTGTAAACCTGAGGGAAAGGAATT 
25 CTCTCTCACATGCTGTGGGGTGCTGGCCCCACCAGGCCTCCCAGGAGACCTCCCCAAAAGTCAGAAGAAGGGCTCCAATTGAAAGG 

GAGGTCCGAGATGTGCTCGCCAAAACCACCCCCAGCAAGACGCCAGGCATCCTAGCCACCCGACGCTCAGGCCGTGCGTGTCCTCA 
GAGCGTGTTTTAAAGCAGGAGGGATTTGGGGTGGAAGATTGCTCCTGCAGAAATCAGAGATGAGGGGAGTAAATTAGGGAACCAGC 
GT CAGG ATCCAG ACTTCTGTGAAAGAGCCACAGGGCTCAGCATCCGACGGG CG CAC CTGGGG CTGGGCGAGT CTGGCTC CAG AAGG 
GGGGTGGGGCCGGGAG CCTG AGATGGG ATG AGAGGGCGGGAAGGG GCTTGTTG AG AAATCT AAGGG CCACGGGC CAC CAAAAACAA 
30 ACCAGGAGGTGTGAGTCAGTGGGGAGGCTGGGTGCCAGGAAGCCTGCGCTCTGGGACATGCGTGGGGCAAGAGGGGCGCCCTGAGC 

TTGGCGACGCCAGCCGCGCGCCTGGGAGGGATCCGCCTGTCCACGTGCAGCCGCCTCCGGGCGGCGTCGGCCATGCTGCTGCCCCA 
CCGTGGCTCTGTGGCTCCAGCCGGAATGGCAAAGCCTGGCTCCACAGCTGCCTGGGAGCGTGAGTCACGCGCCCCACAGAACACGG 
CGGGCAGCGCGGGCGAGGATTGGCGAAAGCCGACCGATGTGTTTTGGCTTGTGTGGTCTGTGGGAGCGTCCTTTGTCATCAGCCTA 
ATTGGGCAACAGATCCCACCTCACTGTGCCCTGGAGCAGCACGGGGCCACCACACAGCCTGAAGCCCCACTTGCGCTTCCCCTCGC 
35 TGCCGTGCTGTCCTGGCCCCGTCGCTGCCACCTGAGGCCCCCATCAAGTACCTGAGCTCTGCGTCTGTTTTCACGCTTCTGTATGT 

GTAGGAAGCCCCCCACCGATGTTGCTCGGGGTCGACGTGATAAACCTGAGGGAAAGGGAATTCTCTCACCCCGACCGACACACAGG 
ATGGGTGTGGGGGCAAAGTGAGATCATGAACAAAAGCATCTGGGCCCGTCCTGGACACATGGCCAGGGTTAGCCACGGTTGTCAGC 
CTCCACGGAGCTGCAGTTTCAGCCTGGAGGTCTGTGGCGTGCATGGTTGGAATACTCACCAGACTCACGTGGTCGTGACTCCGGAA 
GATCATGCCTTCCTGGAAACCTTGGAACGCGCTTCAGCAGAAACTCCAGTGAAGAGTCGGTGAGAGAGCACAAATTCCCAAAGGCG 
4 0 GATGGAGTTCGGAAGGACCCTTCTCTGTCTCCCACATCAGGCGGTGCCTGGTTGGTGCAGATTTACCCCATGGTGGGCCGTGGATC 

C CTCACCTGCTCTGGAAACTGATCTT GGCTCTGAAC AAGGAG AAATG ATGC CT CT C AGCCTCGAGGGATGGGTG AT AAGGCAG CTT 
CATCCGCTGTTTTCTTTCATTGTTTGAGAAAAGTCATGCCCCGGAGGTGTCATTCCTGGTTGTTTATGTTGATGGCAAAACTTGGA 
CTTTCTTGTCATACAGCAAACAGAAGACAATCTGATCTTTGTTTTCCAGGGGTTTAGACTTTGAACAAAACCTCTTTTGTCCAGTA 
CTGTAGTGCATCCCTGGTAGAGTAATTCAAGCTGAACACAAGGTTGCATAAAAATGTGGGCATGGGGGAGCAGGGAACTGTCTTGG 
45 GATCATTCTTTGCTGTGCACAGCAGCTGCAGCCTGCAGGCAGCTCAGCGTTAGATCTCCCCACCCCCAATGCCACCTGGGGACCAG 

ATGTTACTGTTGGCGGAAGAAGGGGGTCCGGGGCACTGTCTCAGTCTTTGGGGCTTCCATGGTGGAGCACTACCGGCCGTACTGTT 
GGTGGAAGAAGGGAGTCCGGGGCACTGTCTCAGTCTTCGGGGCTTCCATAGTGGAGCACCACCGGCCGTACTGTTGGCAGAAGAAG 
GGGGTCCGGGGCACTGTCTCAGTCTTTGGGGCTTCCATAGTGGAGCACCACCGGCTGGGCACCTTGTAAACAACAGACATTGATTT 
CTCACAGCTCTGGGGGCTGGAAGTCCGAGGTTGGGACTGGTACGGTCGGGTTCTGGTGAGGACCATTCCAAGTTGCAGACAGCCAA 
50 AATCCTGCCATATCCTCACATGGCAGGACAGGCGATTTGTCTCTCCCTCCCTGTGGGACGGCAGTCCCGTTGGATCAGGGCCCCAC 

CCTGATGACATTGTTTAACCCCCAGTTACCTCCTGCAAACACCACTCTCAAGTAGAGTCACGCGGACGGGGGTTAGGGCTTCAACA 
TGAGGTTGAGGGGACACGAGTCCGTCCATAGCAGTGACCCCACTTGTCTAAAGCCACAGGGCTGAGCCTGCCCCCTGCCCCCCTGC 
CTGCCCATCCCCAGGCCCCCGTTCTTGCCCCCAGGCCCCCCCCCGCCCACCCCCAGGTGCTCCCTGTGCTGCAGACAGAGCCCCCG 
AGG AGCCAGG AGCTGCCGGGCACCAACCACACAGG AAGC CAACAGGTGGGGCAGG CTTGTG C CTGCCACCGTGTTG CTCATGC CG A 
55 TTTTTATTCTCAGATCTTGTCACCTCTGTCTTGTAGCAGAAGGGGGCCCTGATCTGGGAGCCGTGAAGACCCCAGCTGTCCCCCGG 

GAGCCAGGCCACACCAAGGCAGCCAAGGGGACTACGTTGGGAGGAGGATGTGGTCCGGGCCATTAAGAGCTGTGATGAGCCCCCAG 
GTCTGCCCTGGGTGAGGGGCTCTGCCTGCCCTGGGGCTGCATAGACCCGGCTGGGGCTTTAGAACAGGAACCGTTCGAGGGGCTGC 
GGTGGGTGAAGCCCACTCATGTCCTGGCTCCTGTTACCGGGTAGGGATGGCAGCCCATTTTCCAGGCTTGGGGGTTCTTTAAGAGG 
CCAGGATTGTGCCGAATGCTCTTTGGCTGACGATGGCCGTGGCGGGGGCTTTGGGAGGGGAGGTCCTGGAGGAGAGGCTTGCCCAG 
60 CTCACTGCCTGCGTCTGTGGCCAGAATTGGCACCTGCATGGGGCCTGGAAACGTCGTGCTCACCTGGGGCGGAAGCCCCCCTCCAG 

GACTCAGCTCCCAACGTCACTGCTACCGAGGCAGAGACTCTGCAGCGGCATCAGAGAGAAGCTGGGCCCCAGAACAGCACCAGGCA 
TGGGACGGGCCCTCCGTGCCTTCCACGGAGGATGCAAGCGTGAGGCCTGGGTCTGCGGGGACGGTTTACCTGTCAGCTCTGCACGC 
CGCTGACCACTGCGCGCCGCCTCCACAGACAGTCCCCATGGACGCTGGGGCTGCCGTGGACGATGGGGCAGCCATCATGGACAACG 
GGACTGCCATGGACACCGCAGCCAGCCTGCTCTGTGGGAATATGCTTTGTAAAGCCAGCCGGCCCTGAGGCCAGCACTCGCCTTCC 
65 ACACTCTGCTCTTTGTAACGAGTTTCATAAACTCACCCTCAGGTGATTGGTGTTTCTGTTGCACCGTTGCTTAGCCTGAAAATGAG 

CTGCCCTTTTTCTGAGCCCATCCTTTCGCCACCTCTACCCCAGCCCCTCATGGCTGATATCAGGAGGTAGCCAGAGGCCGCCTGGT 
GCAGGGTGAGCCCGGAACACGGGCAACAGCTTGAACTGGGCCTGTGCGGCCCCCTCCACGGGCGACAGCGTGAACTGGGCCTGTGC 
GGCCCCCCTCCACGGGTGAGACTCCCAGGCGCTCTTGCAGACGCTCACTCACTTTCTCACTGATAGGATGCGTCTTACGAGGCTCT 
GATTTACAGAGCAGGCATCCATCTTCTCTGAAACCCACACAAAAAGCACAGTTTAGGCCAAGCCCAGGTGCAGTATGTTCGTGTGT 
7 0 TTAAGCTTCTTAGATGCTGGGGTGTGGAAGCAGCCGTGTGGCTTTCCTTTGCTTGTGAAGGTGAGTTTGCACTTTCCAGCTTCTCT 

CTGTATTGGGAAGGCTGCAGCTCTCCAGGACATGACTTAGCAGAGAACATCCCGCTGCATCCTCATAGGCCAGCGGGTCAGGCGGG 
GCCATTCTGAAACGTCCCCTGTGGGTGCCGGGTGCCTCGCGCATCCCTGCCGTCCACCGCCCTTTGTCCCTGGCTGTGCTTCGCGG 
CAGTGCCCCTTAGGGCAAGGACAGGGAGATGGGGCAGTCGCCTGGGGAAGGCCCGGTCCCAGTGGGAGGCAGCCTCAGAGCAGCTG 
GGATGGCACAAGACGCCGCTGCCAGGGCTGAGAAACCATCCGGCCAACCCCAGACTTGAGCCAGACTTCATGGGCAAGGCTGGGAG 
75 AAGCCGCGTGGAGACCCCAGCCCAGGGAGGGGCACTGTGGCAGGAACAGGGCCCGCACCTGCAGGGTCAGCCCAGGCCACCTTCCA 
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agcacggtgaccacgtcgcagctcatgctgccagctccgggccaagggacctggactggctctccagactcacaagatgccgtcgt 

gggtggggcacgtgcggtgatcccaggtttcaagtagctgcccccagctccctgcaaatagctctgggcggaagagaagcagtggg 

CAGGCACACGAGTTTATTCCTGAGAGGAGCGTGTTGCCACAGCCTCTGTGGACTGGAGCCCCAGGCTTCAGAAAGAGAGGGAGCGC 

CTGCCTGTGGGTGGGGGGACAGGAGCTGCCAACCTGGCGGGGTCCCAGCGAAGCGTCCACTGGGCCTTCTGCTTGCCCCTGGGGGT 

GGTGGATGCATCAGTGCTGGGCCTGCTCCGAACCCGCAGGGCAAGCAGCCCGTGCGTCCCGATGCCACTGCCGGCCGCCAGCATCC 

TGGGGAGGTGGGTCGCGTGTCCCAGAGCCCTGTGCCCCTCGCCACCACCATCCTAGGTCAGGACTTCCCCAGGAAGAATCCAAGTG 

GCTGGAGAGATGCGGGGGTTAATGCCGGTACCACCGCGGTT7TAAACGGGGCCGTGTCTGAGCCGTGTTCTTGACGTTCTCCAGCC 

AGCAGCAGCAGACGCCACCCGGTTGCCCCAGCCCCAGCGGCTCTCGGGCATAGCCGGCCTTGGCCCGTGGGGCGGCTGATTTACAG 

GACAGCTGTGCACGGGGCCTCTAGTGTCCGCCAGAGCTGGTGGGTGAGAGTTTTTAAAGCGCTCGGGACACTTCACAGAAGAGGCG 

CACTGGCCCCCATGCCTGGCCATGTTTCTGGGCCCTGGCTGAAAATCCCGAGCAGCGGAGAGAGGATCCCAACAGGGTATTAATTT 

AACCTTCCAGCCATGTGCTTTTGCTTAAGATCTAAACTCTGAAAATTACCAGCCTAATTTAGAATGGAGGCTTGGCCATTCGGGAC 

ACCAGCATCTTCTGAGCGGGAGAGATGTGGGTGCCCACCGGCGTCTCACTCCCACATCTGGGCCTGTTTCCAGTGACCCCTGCACC 

TCTCAAAGGCGCAGGCCTGAGTTCACAGAGAGCACTTGGCCAAGCCCTGCCTCTGGGGCTCCCCATCGTCTGGCTTTGTCGTGGAC 

TCATCATTTCTGGATTTACCACATGCTTCAAGCTGGAACAGCAGGAAGGGGCAGTTCCTGAGGCCCAGCTGCGTCCGCAGAGCTGG 

gggcgccatggcctaaggcaagacgcgtgccctggatgaaaatgactccagctctgtagtctccagacagcggttagagccccacc 

CTCCACGGACACCGCCTCCTGCCACCCCTTCAAAAAAGTGTTGCAGCCCAGGGCCCAGATATTCAATTTTCTAATGTAAAACGAGG 

CGGGTAGGGTTTCCCAATCAACATGAGGGCGCCGTGTCCTCTGCAGCCCCCTGACTTGCACAGGCAGTCCTGGGGCTCTGCCCCAT 

CTGTGAACCCTCAGCTGAAGAGGGCAGCCCCAGAGGCAGCCACATTCAGGTGGCTGAAGGCAGAGTCCTCCTCCCAGGAACCGCCT 

CGGCGCTGCCAAGGCCTGTGCACCTTCTTCAGCCCGAACTAAGGAGAATGTGCGGGACTGAGAGCCATAGACCCTCGTGAGCCAGG 

CTTGAGCGTTGTCTTCAGATGGGGCCCAGTGGGCCTCACTGTTGTGACGACTGAATGTGACGTCTGGGGTGTAATTCCAGCGTGAC 

CTGGTCCTGGGGTGTCACTCCAGCGTGACCTGGTTCCTGAGGTGTAATTCCAGCGTGACCTGGTTCCTGGGGTATAATTCCAGCGC 

GACCTTGTTCCTGGGGTGTCATTCCAGCGTGACCTGGTCCTGGGGTGTCATTCCAGTGTGACGTGGTCCTGGGGTGTCACTCCAGC 

ATGACCTGGTTCCTGGGGTGTCATTCCAGCGTGACCTGGTCCTGGGGTGTCATTCCAGTGTGACCTGGTTCCTGGGGTGTCATTCC 

AGCGTGAGCTGTTTCCTGGGGTGTCATTCCAGCATGACCTGGTTCCTGAGGTGTAATTCCAGCGTGACCTGGTCCrGGGGTGTCAC 

TCCAGCATGACCTCGTTCCTGGGGTGTAATTCCAGCGTGACCTGGTCCTGGGGTGTAATTCCAGCATGACCTGGTTCCTGGGGTGT 

AATTCCAGCGTGACCTGCTCCTGAGGTGTCACTCCAGCGTGACCTCGTTCCTGGGGTGTAATTCCAGTGTGACCTGGTTCCTGGGG 

TGTAATTCCAGCGTGACCTGGTTCCTGGGGTGTCATTCCAGCGTGACCTGGTCCTGGGGTGTCATTCCAGTGTGACGTGGTCCTGG 

GGTGTCACTCCAGCATGACCTGGTTCCTGGGGTGTCATTCCAGCGTGACCTGGTCCTGGGGTGTCATTCCAGCGTGACCTGGTTCC 

TGGGGTGTCATTCCAGCATGAGCTGTTTCCTGGGGTGTCATTCCAGCGTGACCTGGTCCTGGGGTGTCACTCCAGCGTGACCTGGT 

TCCTGAGGTGTAATTCCAG 

HUMAN SEQUENCE - mRNA 

GAATTCCGGGCCGGGAGAACCGAACCCCTGGCGGCCGCGACCCCGGCTCCCGCCCCGGCCCCGGCCCGACCCGCCATGACGGGGCT 

GGAGGACCAGGAGTTCGACTTCGAGTTCCTCTTCGAGTTTAACCAGCGCGACGAGGGCGCCGCCGCGGCCGCCCCAGAACACTATG 

gctatgcatcctccaacgtcagccccgccctgccgctccccacggcgcactccaccctgccggccccgtgccacaaccttcagacc 

TCCACACCGGGCATCATCCCGCCGGCGGATCACCCCTCGGGGTACGGAGCAGCTTTGGACGGTGGGCCTGCGGGCTACTTCCTCTC 

CTCCGGCCACACCAGGCCTGATGGGGCCCCTGCCCTGGAGAGTCCTCGCATCGAGATAACCTCGrGCTTGGGCCTGTACCACAACA 

ATAACCAGTTTTTCCACGATGTGGAGGTGGAAGACGTCCTCCCTAGCTCCAAACGGTCCCCCTCCACGGCCACGCTGAGTCTGCCC 

AGCCTGGAGGCCTACAGAGACCCCTCGTGCCTGAGCCCGGCCAGCAGCCTGTCCTCCCGGAGCTGCAACTCAGAGGCCTCCTCCTA 

CGAGTCCAACTACTCGTACCCGTACGCGTCCCCCCAGACGTCGCCATGGCAGTCTCCCTGCGTGTCTCCCAAGACCACGGACCCCG 

AGGAGGGCTTTCCCCGCGGGCTGGGGGCCTGCACACTGCTGAGTTCCCCGCGGCACTCCCCCTCCACCTCGCCCCGCGCCAGCGTC 

ACTGAGGAGAGCTGGCTGGGTGCCCGCTCCTCCAGACCCGCGTCCCCTTGCAACAAGAGGAAGTACAGCCTCAACGGCCGGCAGCC 

GCCCTACTCACCCCACCACTCGCCCACGCCATCCCCGCACGGCTCCCCGCGGGTCAGCGTGACCGACGACTCGTGGTTGGGCAACA 

CCACCCAGTACACCAGCTCGGCCATCGTGGCCGCCATCAACGCGCTGACCACCGACAGCAGCCTGGACCTGGGAGATGGCGTCCCT 

GTCAAGTCCCGCAAGACCACCCTGGAGCAGCCGCCCTCAGTGGCGCTCAAGGTGGAGCCCGTCGGGGAGGACCTGGGCAGCCCCCC 

GCCCCCGGCCGACTTCGCGCCCGAAGACTACTCCTCTTTCCAGCACATCAGGAAGGGCGGCTTCTGCGACCAGTACCTGGCGGTGC 

CGCAGCACCCCTACCAGTGGGCGAAGCCCAAGCCCCTGTCCCCTACGTCCTACATGAGCCCGACCCTGCCCGCCCTGGACTGGCAG 

CTGCCGTCCCACTCAGGCCCGTATGAGCTTCGGATTGAGGTGCAGCCCAAGTCCCACCACCGAGCCCACTACGAGACGGAGGGCAG 

CCGGGGGGCCGTGAAGGCGTCGGCCGGAGGACACCCCATCGTGCAGCTGCATGGCTACTTGGAGAATGAGCCGCTGATGCTGCAGC 

TTTTCATTGGGACGGCGGACGACCGCCTGCTGCGCCCGCACGCCTTCTACCAGGTGCACCGCATCACAGGGAAGACCGTGTCCACC 

ACCAGCCACGAGGCCATCCTCTCCAACACCAAAGTCCTGGAGATCCCACTCCTGCCGGAGAACAGCATGCGAGCCGTCATTGACTG 

TGCCGGAATCCTGAAACTCAGAAACTCCGACATTGAACTTCGGAAAGGAGAGACGGACATCGGGAGGAAGAACACACGGGTACGGC 

TGGTGTTCCGCGTTCACGTCCCGCAACCCAGCGGCCGCACGCTGTCCCTGCAGGTGGCCTCCAACCCCATCGAATGCTCCCAGCGC 

TCAGCTCAGGAGCTGCCTCTGGTGGAGAAGCAGAGCACGGACAGCTATCCGGTCGTGGGCGGGAAGAAGATGGTCCTGTCTGGCCA 

CAACTTCCTGCAGGACTCCAAGGTCATTTTCGTGGAGAAAGCCCCAGATGGCCACCATGTCTGGGAGATGGAAGCGAAAACTGACC 

GGGACCTGTGCAAGCCGAATTCTCTGGTGGTTGAGATCCCGCCGTTTCGGAATCAGAGGATAACCAGCCCCGTTCACGTCAGTTTC 

TACGTCTGCAACGGGAAGAGAAAGCGAAGCCAGTACCAGCGTTTCACCTACCTTCCCGCCAACGTTCCAATTATAAAAACAGAACC 

CACTGATGATTATGAGCCTGCTCCAACCTGTGGACCGGTGAGCCAGGGGTTAAGTCCTCTCCCAAGACCATACTACAGCCAGCAGC 

TCGCGATGCCACCCGACCCCAGCTCCTGCCTCGTGGCCGGCTTCCCGCCCTGTCCGCAGAGAAGCACCCTGATGCCAGCGGCCCCT 

GGCGTGAGCCCCAAGCTCCACGACCTTTCTCCCGCTGCCTACACCAAGGGCGTTGCCAGCCCGGGCCACTGTCACCTCGGACTCCC 

GCAGCCGGCCGGAGAGGCCCCCGCCGTCCAGGACGTGCCCAGGCCAGTGGCCACGCACCCCGGCTCGCCCGGGCAGCCACCCCCGG 

CCCTGCTGCCACAGCAGTAAATGAAATAATACGAAATGACCTCTCCAGCACGAGCACCCACTCCTAGTTGCCACATTGGAGCACTC 

AGTTCAGCAGGGGTATGCTGACTTCAGCAGACAAAGACTTTTGAATAAATAAACTGAACTCACACCTGGTACCACTCAGAACCTCC 

AACTGACTGAATGCCAGGAGCTGAACATTAATATGTGCAAAGATTGGCTCTCCAACAAGAAGGAAAGCAGGGAGGAAGGGAGACCA 

CTGTGTCGCCTGGAGGAGAAGTCATCTCATGACAACAGAAGGGAGGTGGCCGGGCTGAGCACGGAGACCCACCGTGCAGGGGCCTT 

TCATGGGAACGGCCCACACGCAGTTTGACCCCACGCCCAGCCCTTCTGGCACCCCTGGGGTTCAATACTGGAAGTGCCTTATTTAA 

CCAGACCATCA 

HUMAN SEQUENCE - CODING 

ATGACGGGGCTGGAGGACCAGGAGTTCGACTTCGAGTTCCTCTTCGAGTTTAACCAGCGCGACGAGGGCGCCGCCGCGGCCGCCCC 

AGAACACTATGGCTATGCATCCTCCAACGTCAGCCCCGCCCTGCCGCTCCCCACGGCGCACTCCACCCTGCCGGCCCCGTGCCACA 

ACCTTCAGACCTCCACACCGGGCATCATCCCGCCGGCGGATCACCCCTCGGGGTACGGAGCAGCTTTGGACGGTGGGCCTGCGGGC 

TACTTCCTCTCCTCCGGCCACACCAGGCCTGATGGGGCCCCTGCCCTGGAGAGTCCTCGCATCGAGATAACCTCGTGCTTGGGCCT 

GTACCACAACAATAACCAGTTTTTCCACGATGTGGAGGTGGAAGACGTCCTCCCTAGCTCCAAACGGTCCCCCTCCACGGCCACGC 

TGAGTCTGCCCAGCCTGGAGGCCTACAGAGACCCCTCGTGCCTGAGCCCGGCCAGCAGCCTGTCCTCCCGGAGCTGCAACTCAGAG 
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gcctcctcctacgagtccaactactcgtacccgtacgcgtccccccagacgtcgccatggcagtctccctgcgtgtctcccaagac 

cacggaccccgaggagggctttccccgcgggctgggggcctgcacactgctgagttccccgcggcactccccctccacctcgcccc 

GCGCCAGCGTCACTGAGGAGAGCTGGCTGGGTGCCCGCTCCTCCAGACCCGCGTCCCCTTGCAACAAGAGGAAGTACAGCCTCAAC 
GGCCGGCAGCCGCCCTACTCACCCCACCACTCGCCCACGCCATCCCCGCACGGCTCCCCGCGGGTCAGCGTGACCGACGACTCGTG 
5 GTTGGGCAACACCACCCAGTACACCAGCTCGGCCATCGTGGCCGCCATCAACGCGCTGACCACCGACAGCAGCCTGGACCTGGGAG 
ATGGCGTCCCTGTCAAGTCCCGCAAGACCACCCTGGAGCAGCCGCCCTCAGTGGCGCTCAAGGTGGAGCCCGTCGGGGAGGACCTG 
GGCAGCCCCCCGCCCCCGGCCGACTTCGCGCCCGAAGACTACTCCTCTTTCCAGCACATCAGGAAGGGCGGCTTCTGCGACCAGTA 
CCTGGCGGTGCCGCAGCACCCCTACCAGTGGGCGAAGCCCAAGCCCCTGTCCCCTACGTCCTACATGAGCCCGACCCTGCCCGCCC 
TGGACTGGCAGCTGCCGTCCCACTCAGGCCCGTATGAGCTTCGGATTGAGGTGCAGCCCAAGTCCCACCACCGAGCCCACTACGAG 
10 ACGGAGGGCAGCCGGGGGGCCGTGAAGGCGTCGGCCGGAGGACACCCCATCGTGCAGCTGCATGGCTACTTGGAGAATGAGCCGCT 

GATGCTGCAGCTTTTCATTGGGACGGCGGACGACCGCCTGCTGCGCCCGCACGCCTTCTACCAGGTGCACCGCATCACAGGGAAGA 
CCGTGTCCACCACCAGCCACGAGGCCATCCTCTCCAACACCAAAGTCCTGGAGATCCCACTCCTGCCGGAGAACAGCATGCGAGCC 

gtcattgactgtgccggaatcctgaaactgagaaactccgacattgaacttcggaaaggagagacggacatcgggaggaagaacac 

ACGGGTACGGCTGGTGTTCCGCGTTCACGTCCCGCAACCCAGCGGCCGCACGCTGTCCCTGCAGGTGGCCTCCAACCCCATCGAAT 
15 GCTCCCAGCGCTCAGCTCAGGAGCTGCCTCTGGTGGAGAAGCAGAGCACGGACAGCTATCCGGTCGTGGGCGGGAAGAAGATGGTC 

CTGTCTGGCCACAACTTCCTGCAGGACTCCAAGGTCATTTTCGTGGAGAAAGCCCCAGATGGCCACCATGTCTGGGAGATGGAAGC 

gaaaactgaccgggacctgtgcaagccgaattctctggtggttgagatcccgccgtttcggaatcagaggataaccagccccgttc 

ACGTCAGTTTCTACGTCTGCAACGGGAAGAGAAAGCGAAGCCAGTACCAGCGTTTCACCTACCTTCCCGCCAACGTTCCAATTATA 

aaaacagaacccactgatgattatgagcctgctccaacctgtggaccggtgagccaggggttaagtcctctcccaagaccatacta 

20 CAGCCAGCAGCTCGCGATGCCACCCGACCCCAGCTCCTGCCTCGTGGCCGGCTTCCCGCCCTGTCCGCAGAGAAGCACCCTGATGC 

cagcggcccctggcgtgagccccaagctccacgacctttctcccgctgcctacaccaagggcgttgccagcccgggccactgtcac 

CTCGGACTCCCGCAGCCGGCCGGAGAGGCCCCCGCCGTCCAGGACGTGCCCAGGCCAGTGGCCACGCACCCCGGCTCGCCCGGGCA 

GCCACCCCCGGCCCTGCTGCCACAGCAGTAA 
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Table 51 

MOUSE NOMENCLATURE 
ICSGNM Syk 

Celera mCG3409 

5 

HUMAN NOMENCLATURE 
HGNC SYK 

Celera hCG37721 

10 MOUSE SEQUENCE - GENOMIC 

AACTTTTAATAAAATATAGTTGCATACAGGTGAATATAGTCTTAGCATACAAATAACTGGTTTTCTCTAAACTGTAGCATTCCTGG 
ATGCTTTGTGAAAGAGATTGGGTCTTTTCATGGAAGTGTGGGGAGAGGGAAGAAATTACTTAGAGCCACTGAACTCTTGATCATGG 
ATTCCTTATTTAAGGATTCACTGTTTCTTGATCTTGGGGTGAATAACCCAGTCAATGTGTTGCCTTGCAAGCATGAGGACCTGGGG 
TCAACCCCATGCAGGCCTACAGAACAACACCAGTAGCAGCAGGCATGGTGGTTCATACTTCTCAGTCCTGGAGAGGTTTGAACACA 
15 GGGATTCCTGGGGCTTCCTGGCCAGCCTAGCCTGTTCGGAAAGCGCCATGCCAGTAAGATAGCCTGTCTCAGGAAGCAAGACAGAT 

GGAGGGGGTCTGAAAAACAAAAGCTAAGGTTGATCTCTGTTGGATGTGCATGCACACACACATACACACACACACACAAACATATA 
ATCCACACTCGCATGCACACACACACACACACACACACACACACACTTCACTAAAATGTATTTGCAAGTCTAGTCAGTTATAGCAC 
TCTGTCATTTTTTGTGGACATGCACGGAATGATTTCATTCTGTTTCTGTGAGAAAACCTGACCAAAAAGCAACTTCTGGCAAGAAA 
AAGGTTTATTTGGACCCTTTCAGGTCCCAGTCTGTCATTGAGAGGAGTCAGGGTGGGAACTTAAGCAGGAGCTTGAAATGAAACCA 
20 TGTAAGGATCCTGCTTGCTGCTCACGTTCTGACCTGTGCTTCTGTAGTTCTCTTATACAGCCTAAGATTGCTTGCCTAGGGATTGT 

GCCGCCCATGGTGGGCAGGACCTTCCCACATAAACCA7CAATCAAGACAATCTCTCACAGACATGGATGCAGGCCAGTCTGACCCA 
GACAATCACTCAATCGAGGTTTTGGATGACTCCTTGCTTGTCAACTTAACAGATGAGGTTAGCTAACCAGGACAGTGGCCCTCTTC 
TTGTCTCACAACATAAACAGTGCCCATTTTCTTGATCTATTTAGGGCCACGTTTTAATAACAGATTTTTTTCCGTGCTTTTTGTTG 
GTGCCATCCCTACTGAAAATAGTCCTAAGCGTGGGGCTAAAGTGCTGCCTACTGTCCCTAAACACAAAAAGGCTGCTATGTGCTTC 
25 ATTAAGTAAATTCCCATGTTGGGTGAGATTCTTACAAGTATTGGAGTCCTGCCCAGAACTCAATGTCAGTGTATTGACAATGGATG 

GGAGTTGTTTCTTTAAACAGATGCATATCTGCTACAAGGTTGTTCCTTGTCTGGCTGGCAGAAGTATAATCAGGGGATCTCCAGGA 
TTAACTTTAAAAGTTCCCTGAGAAAGAGTGGTTGAAATTTTGTAAATTCTAGCACTTCTGTGGGAAGTATCTACGGCTCATCATAG 
GAAGTAACTATATTTAGTGTCATGCATTGGAAAGTAGGACCAAGGTCAGGGGAATGGATGAAATGGAGAGAGGATGTGTGAGCCCT 
GATGCTTGTGGTGGTAAAATAACCTGAACACTGGGGTTCATCCCTGACCCTAACCACAGTAGATGGTAAGTCCTAGGTTCAGATGG 
3 0 TGCTGCTCTGAGGGGATCTAGGCAGAGTACTCTGGCCCCTGGACTTTCTGTAAACATGGAGAAGTGAGGGGAGATAGGGGTAGGCT 

GGCAGCATCCTGGAACACACCCTCAGCCATGTGCAACTTCTTTCCTCACCTCAGTTCTCCTTCTCTCTTGGAATCTGGGTACCAGA 
AAGTCTTCTCCAGGCTACCAGAGCCCAGACCACTGGTTTGTTGACAGTATGTCGAGATAGTTGTTAGTCGCTGGTTGTGCCTCTGG 
TTTGCCTTTGGGTATCTGCTTTGGGTACCAGGATCTAAGGAGCTGCCTGTGTCTGCCCTGAGAAATTCAATTCTTTAATTAGCTCA 
AT AG CCGGGCAGACACGG CTGTTG CTC AGTGTCT CTGGAGGTCATTGACTGACAAGATAGTACTACATTGGTG CCTGTG AT AAGAC 
35 AAAGGTCACACAGTCCTCCTTAGTCCTGGGACTGGGGAACAGGCATGTGATTGTCTAATGGGAAAGGAAGGTCAGAAGTCAGTTGG 

TGAGTAATGTGCTTGCTCTGCAGCATGGAGACATGGGCTGACAATCACCCATGACAAGGGCAGGGCTGGAAAACGTAATCCCTGGT 
CTAGGGAAGTAAAGCTAGGCAGAGCCCTGGAGCTCCGTAGCCAGTCTACCCAAGCCAGGGAGCTCTAGGTTTAATGATAGATTCTG 
TTACAGAAAACAATGTTAAAAAACGAGAGGAAGATACCAGATGTTATGTGTGCATAGATTATGTGTTCTCACTCTCTCTCTCTCTG 
TCTTCTGGCTGCCTCTCTCTCCTCTCTCTGTGTCTCTCTGTCTCTGTCTGTGTCTCTCTCACACACATACATGCACACACACATGC 
40 ACACATGCTCACATACATACACATGCACACTCGCACGCATACACACGCAATCACATGCACACATTAGTGCGAAATGATTCCCCGTA 

ACTGGTTATGACTGCTGACCAATGCTCAGGGCTAGCAGAGGGAGAGGAAAACCACCCAGCATGTAGGCAGCTTCCTGAAAGCGTTC 
GGCTTCCTCCATTAGCTAAACTACAGCTTTGGAGGAACGGCACCTTTAGGTAGGAAGAGTGCCTTAGCCCTTTGATGTCTGCAGTC 
TCTAAGCGCAAGCCCCTCTCATGCTCCACTCTGCACACCCATGGAGTTTGCTTGACAAATTCAGGCAGCCATTGACCTCTCCCTAT 
AGCAGAGGGAGGTGAGAATCAACTCTGAGGGCTTCAGTCTGAGCTAGAGGCACACTGACAGCTGCCATGCCTCTGGATTCAGCATT 
45 TCTTTCCTGGAGTCCTAGGGCTCCCAGGAAGCCAGTCATAGACTCGTGGGCATCTCTGAGGTGGGTGTCTGTTAGTGTCTGTAAGA 

CTGCAGGAAGTGTGCTCTGGTTAGCCCCTGGCATAAACCTAGCAAGGATCTAGCCTGTGAAGAAGCATGGCCACGCTCTGGACTTG 
ACCGGTACAGTGTTCTGAGGGTGGGATGACACCATTTGGTACCCAACTGTGTTCTGAGGGTGGGATGATATCATTTCTGAGCATCC 
TGATGTGTCTGTCCCTGTTTGGTGAGCACCTCCCTTCCTGAAAATCATGTGTTTCTATTCCTCCTCTTTATATCTGTGAAACCCAC 
TCTTCCTATCTGCGCAGAGCTTGCCATCCCAAGGTGCCAGTTGCCATGGTTCCCATCTTCCATGCATAATCAAAGCACTACAGTCG 
50 CTCTGACACTGCCCTCCATAGTCATAGGAGAGCTGGGGAGGTGCACAGGTGTCAAGGTACTGCAGAGCCAGACAGGACACCTGCAG 

AGCTTGCGTTTAGCTTCTGCTCTGCATCCCTGCTGCCTTCTAGGCTTAGAGAGCATCATAGCCAAGAGTCCCTCTAGGCCTCCTGA 
CCTCTGCTGTTGTACAGCACCATGCTTAGAGAAACAGAGCTGGCATCCTCCTCAGATTGGCTGCTCCTGCTTGCAGGAGTCCATCA 
GGAGCCAGTCAGTGGACTGCAACCTCAGAGAAGGAAGGTGTGGTTGGGGTCACTGGACCCTCAAGCAATACTATAGACACCCAGCC 
TAGTCATCTGTAATTGTGCCCCTACCTATGTGTACATATGGCTTGGCATCTCAGGGAAGGGGTGGAGTGTGTAGGATGGGAAAGAC 
55 TAGCTAGAGAATGGGAGTTCTAGCTATGTAGCCATGGGGAAGCCATCATCCATGCTGGGTACTGATCTTCTAGTGTAGTTGTTTTA 

GGGTCCCCTACCCATAAACCCCTTGGCCATGTTCTATAACTAAGCCTAAAAAACCCGTTGGTCGCTTAGAGTGAATTTTTGTGGAC 
TCAAAATTCTTTGGACCCTTATGAGGAAGGGGGAGATGTTTATGTCATCTCTGGGGAGGAGTTTCCACAACGTCTGCTCATTGTTG 
AAAATGGTCTTCAAATAAATGAGGGTACATTGAGTTATTTTAATAGATTAGTGAAACCAAAGGTTCTAAGACAGGCTGCATCAAAT 
TTGTGCTCACGTCACTGCAACTAATCTAGTGGTAGTAGAAGAGAAGTCCCCCCCCACCCTAAACACACATACCAAGGACTGGTCCA 
6 0 GTCTCTCTGTCAAGACTACCCAGGCTGAGCAGCTCCGAGATGCTACTGTGAACAGTTCTAGAGAACCTAATGGGTGGGATGGGGTG 

GCAATGCAGATGTCCTCGTATGTAAATAGAGGGTGAGGAGGGTGTCAAGACCACATGTGGAAGAGAAACTTCTCATCATTCTCCGG 
GAGCTTAGGGCAGATGCTGGACAGCTGGGACCATCCCCAGCTGTGTTTGTTGATCCCTGGCCTACACCAAGGAGATCAGAGCAGCA 
G CTT CAGGGTTGGTGAT AT AT ATATATATATTTATT TATTT AAAG AAGCTTATAC AACATGAAATT ATGTGGGG AAATT AAG AAAA 
ATATGCACATGCTGGAGATACTGACGAATAGGAAGAATGTATTGACTGCCTGTAGGCAGGCCTTTGAGGTACTTAAGAACAATATA 
65 TGCCAATGATGTCCTAGGGCTTCAGAGAAAAGGCAGGGAATCCAATGAGACAGCCTTTCATTACTGAAGCATGGAGCAGGTGACAG 

AGGTCCCTTCCTTGAAAAAACCATGAGTTTGTGTAAGACATGACTGAGCTCCATCAACACAGACACTGGGCTAGACATCTGGACAG 
CTGGTGCGCTGCTCTCCAGGATCCTCTGGACTTATACAAATTGGGCTTTTAGCATTTTCATTAGGAAAATAGCCTATAGCCACAGT 
AAACTCTCTAAAGAAGAGCATGTGTCCGTTAGGCACATAGTTTGTGGACATCTGGTAGGCCCTGAAACATGAGCCACCGAGTTAAA 
GTGTCCAGACCTTTGAAACTTACATTTTCATATAAGGCAAAGATGGAAGCAATCTATAAGGGAAATGGATACTTAAGTGAATTTAA 
70 ATGAGGATGTGTTGGGGATCAATTTGAGGGCTAAAGGCACACACTGAAAAATCAGATCATGAGGCTATCAAGGGGGATGGGAGGAT 

CTTAGACCACAGGCCTGGGAAGGAGGAAAGTCATTAGCGAAAATGCTGTAACCAAGAGAGGATAAGCCTGACATCCGAGGCCTGGA 
AGGACAATGTGGGACACAGCTGGAGTGGCTGGAGTCAGGCCAAGGAGGGCCTTGTAGGCCGGGGCTGTACTTGCTAAAGAGAAAAT 
GGACAAAGAATGAGGCCCAGAAGAGAGGACCAGGTAAAACTGGGAGGTGGGCATTACACAGGCCGTGTTGGGAATGGGTGAAGAGC 
ACCAGTGGCTTGGGGAGCCATTTACAGACTCTGTGTTGCTAGGAAACTCCCTCAAGACCCTTCAGCCATTGGCCACATTGGTGAAG 
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ATTGGGACTAGTCTACTCCATGTGTGTCCATGCTTAGAGAGAGAACAATCTTTTATGACTCTAGGGATGATCTATGGAAGACAGGA 
gagagggaaggctcaaaacactcttcagtatcatcttcactggctattgcagttgctatcacctcttttagggaagaaagcaatgt 
AGTGGTCCCCCCAGATGAGGGTTCAGGGTAAGGAGTGGAGTTGGGAAGGTCGAGCTACCTCTTGGGCATCCAAGAGTAATTTAGAT 
GAACCAACACATAGGGTTGACCTCACTAGAAAGACTGGATGTCCATTTAATCAGCAAATTACGGTCAGAAAAAAAAATGAATGACC 
5 CTCCACCAAACATCAAGAGCTGCTCCAGGCATGGAGGAATTATGGTTCCATTCATATCTTCCACAGCCAGCTCTACTGATATGTTA 

AAGGGAGGTCACCTTGTTACACTGGACCATGGAGAAGACTGAAGCAGGGAGGGGAGACAAACACCAAGGGGATTTCAAAATATGAA 
AGAAAAAAAATCCCCTCAGTCTGGGTGGTAGCTTAGTGGGTAGGGTGCTTGCTTTGCGGGGACAAGGGCTTGAGTTCACTAACCAG 
AACCCATGCAAAAGAGCTAAGCTTGGTGGCTCACAAGTGTTTGTAATCCTGCAGGGAGTCTTCAGCACTAGTTCTCACTGGGAAGG 
CAGCAAGGAGGCCAGAGTTTATTTATCTTTGGTAATTCCTCTGCGCATAACTCTTTGCTTTTCCAAGGCCAAAAGCCATTGGCTTC 
10 CAGCTACAAACTCTTGCTAGCAGCAGCAGAGAACTGAGAAGAAAAATGGCTTAATAGCAAGTGCTTCTCTCTCACCAGCTCAGGAG 

CTCCTGGCTGGTCAGGGGAGAGGCTGGGAGCTTATCAACTCTTTGTGAACCAGAAAGAAAAGAAAAGGAAGAAAGGGAGACATCAG 
TCACACACACATGCAGACTTTGGATGAAAAAAGAAAAGAGGCTTGATTCACTTCACACACACACACACACACACACACACACACAC 
ACACACACACACACCTTCTGATTGGGCCCGACTAACTGTCTCAACTCCACAACTGTTCATGCATACTTACATACAGACATCTATAC 
TTATATATTCATGCACACACACACATACACACATTTAGTAGAGCAAAAGCTCCCATGAGCAAGTTCCATTGAGAAAGTGCCAACAC 
15 AGAAAAAAAATCACGCATTCTGGATGAAAAATAAACTCCAATCTTTATTGCTCAGAAAAAGAAGAGGCTTCTGCCTTTTTATTGCT 

GAAAGTAAGGAAAGGCTCATAAGTAAGAAAATCTCATCCTCTTTATTGCTGAGAAAAATGCCTCACCCACCCCCCTCTCTTGCTGA 
ATGAAAGAAGGCTTGTGTCCTACTGACATCGTTCTTAGTTCTTACACTTTCTCAGGAGAATAGATGGCATGGTTTTCCAAGCACCT 
TTACATTCTGAAAAGGGTTCATAGCGAGTTCAAGACACTAATTCACGTCAATAAATCGAACAAGAAGTTACAGCAAACGTGTTTCC 
ATGTGTTT CC ATT AAG ACTAGT ATCTAAATAAACATTCACT AT CTAG CTTCT AGATCCATAAGCTCATT AAAAGTTTAAAGCAATA 
20 ATTCTTATGGTGTAAGTTAGCATGGTTTTGTCAAGAGGCAAATTATTTGCCTTGTGTCTCATTAGTTTTGAAGTTTGTATAGGTAA 

ATCCAGTCAATATTTTATCCTCTGTCCTTTTACCTGCAGTAAATTTCCCTTCCCAGTTTATGACCTTCAGTTATCAGATAATGGTT 
TCTCAGCTTGCCTAGAGGGAATATTTTTTTCCTCATCATAAATTTGTTGTAACCCTGCTTCCTTATCTTAGTGCAATTAGCCTGTG 
ACACATGAACAGTTACAGAACTCTAATTGCAGCTTCCATACAATAGAGGATTCAAAATTACTTGTATAAATTTAGGAATTCTATAT 
AAC CATT ATAATCATTATT AGGAATTACAAAAT CAT CGGTTTGT CT ACATAGCATTACTACAAG AGAGT ACATCCTG ACGG AT CTG 
25 CAGAAAATCTGCCCAACAGACTCCAGGGTGCCCAGGAGTCATTAGAATACGCAATAATGACAGGAAATCTCTTGTAGTCTTGCCTT 

TCTGAGCTCACCCATCACAGGCCATGCAAAAAATGGTGGCCCACTCCAGGAAAGAGACAGGAGGATCTTGGGATTTGCCAACCCGC 
CAGACTAGAGTATCTGGCAAGCTCCAGGTCCAATAAGAGGACTGTTTCATAAAAAAGGAGAGTGATTGAAAACAGCCTCTGAAGTT 
GACCTCTGGCCTCTAAATGTAAACATGCAGAAGCATCCACATGAACTAGCATGTGTGCACACATACATTTCCATACTCCTAAGGTC 
TTGCATGCATAATTTACATCCTACAAGGCCTCAAAAGAGTGAGAGATTTACTGTGTTCTGATGGCTCCCCATATACCTCACGGCAG 
3 0 CAGAGCTACCTGTAAGGTGTGTGCAGAGGTAAGTACTGGCCAACTCTGGGCACAGGTACAGTGAGGTGGAGTAGGGGGTTGCTTTG 

TCAGGACTGGGGTCTTACTACTTTCCTCAAGTTAATGCTTTTACAAAGTGGCTTCACACACTTGTCAATGTCAAACTGCGCAAAGA 
TAGTGTTGCACTGAGAAGGAAGAGCAAGTGTCTCAGGACTGTTGAGGGTGATAACAGCATTGTGAGCTATGAACTCTCTCTGCCGT 
CAGAAGAGGGGAGCTCAGATGTGACATGCAAGCCACAGTGGTTGGTACAATGAGTTCAGTGGTGCCTGGAGGAGCACACGTGTCAG 
GACACCATGTTACCTGTGCCCACATGACATCTTTGAGTTGTGCAGCCACATGGGGGAGGATGACTTTCAGAGAGAAGGCTGTTCAT 
35 CTAACTCCATGTGGCATGAGTTACACAGCATATACACATACCTCACATACACACACCACCGTGTGCCTATGTGTTCACACGGTGGT 

GTGTGTATGTGAGGTATGTGTGTATGCTGTGTTAAGTGTGTTCAGTGTGAGGTGTGCTTGTGTGTTCTGGGTACATGCACTGGCTG 
TATATACTGTATGTGGTATATGTGGGCTATATGTTATGATGTCTGTGTGCTGTGTGTACCTGTGATGCGTGATGTGTTGATGGTGT 
GTGTACCATGTGGTATGTGTGCATGTGATATACGATATGTGTGATATGTGGAATATATTACGATGTGGTGTGTGTGTGTGGTACAT 
GCATGTGGTATGTGTGGGATATGTGTTTACAGTATGCTGTGTGCATGAGAGGTAGTTTGAAAACACCGAGAGGTAAATGCTCTCTC 
40 CCCAGGTGAAAGGATTTCCTTGTCCAGCATATTCCAGACGACCAGCATTTTTTACTTAAACATGCTTTGAACACTTTCTGGGTGGC 

GCTGTGTGTCTTTTCCATTCACAATTGTGTCCATGCATTCATTTCTCTTCTGCAGAGTGCGTTCCTCAGAGGTAGCATCTCCCCAT 
GGCAAGCTCCTCACACACCTCCACCTACTGACTGATCATCTGCTATGCAGGGGAGGTGGGCCGAACTGTCCAGGGCTCTGGATGTT 
TCTCCTAGTGGCACCCAAGGCTGGAGAGGGCACTCTGGGTAGATGGCACTGGTTATAACTCAGGGAGCCACTTGCTGCTCTTTCCA 
CCCCAGGCAGGAGATGAGAAAGCCTGTGGTAACGAGGCCACACCTATGGCTCTCTGAGATGTGACTGCAATGCTTGTTTATGTGAA 
45 GTAGGCTCCACAGCCTTGGGATGAAGCTCATCTGTAGGATACATTTCTAGCATTCGTGAAGTTCTTGGTTATACCCCAGTACCATA 

TAAACCACATGTGGTAGTTCGTGCCTCTGATCTCAAACTGGGGAGAGGGAGGCGGGGGAATTAGAAGTTGAAGGTCATCCTTGACT 
ACATACTGACTGAGTTCAAGGTCATCTTGGGTAACTTAAAACCCAAGAGACTGAGGAGGGATGCATAGCTTTTCTTAGCCCGTTCT 
GTGCCTACTGGGGCCCACCGGGGGCTTTGAGTTCTCACTGGTTCTGTTCCGTGGACCACTGTCTACCCTCAGGGTACTACGCCCTT 
GAGGACTGTGTCCAAAGACTACTGTGCACTTCTCTTTTTCTCAGTTTCTTCTTAGAATTCCTTGTATTAACTAGAAAAAAAAAAAA 
50 GAATGATAGTGAATTGGGTCACCTTCGTCAAAAGCCGTGGGTTTGGTTAGCTAACCACAGGATGTGTGTTGGGAGACCGTGGGAAT 

TAGGTAATAATAGAAAGTACCACACACCAAACACACACACCAGTGTAAGCACTCTAAGCTTGTATCCCTGTGGAAACGGTTCTGGT 
AGTCATAGCCAGTGTCTCTTGTGGTTTGGGTTCTGCATTGTGACTCTCCCGTCTTTGTGGGCCCCAGGTACTTCTCCATACACTTC 
CCAGAACTCTGAAGGGGTGCAGACATGGCGGGAAGTGCTGTGGACAGCGCCAACCACCTGACCTACTTTTTTGGCAACATCACCCG 
GGAAGAGGCTGAAGACTACCTGGTCCAGGGAGGCATGACCGATGGGCTCTACCTGCTACGCCAGAGCCGCAATTACCTGGGTGGTT 
55 TTGCTTTGTCGGTGGCTCACAACAGGAAGGCACACCACTACACCATCGAGAGGGAACTTAATGGCACCTACGCCATCTCCGGGGGC 

AGGGCCCATGCCAGCCCAGCAGACCTCTGCCATTACCACTCCCAGGAACCTGATGGCCTTATCTGCCTCCTTAAGAAGCCCTTCAA 
CCGGCCCCCGGGAGTACAGCCCAAGACCGGACCCTTTGAGGACCTGAAGGAGAACCTCATCAGGGAATATGTGAAACAGACCTGGA 
ACCTTCAGGTGAGTCTGCTGGGCTTGAGCCCACAGAGTTCTCTAAACATATTCAGAGCCTGTGCCTCCTTTACCCAAAGACTAGGA 
TAGCAGATGCCTGTGTGCTGCTGCCCCTCGCTGCCTCTCTTCCCACCCCATCTGCTCATGGGACCAAAGCGGAGTCCTCACATCCT 
60 CTCTGCCCTCCTCCTTTCACCACGAAGGAGAAGGTTGTGTTTTAACTTTATTCCTTTGAGTTTTTCTTCTTTGAAAGTCCAACTCT 

GGCTATTCATTACCAAGATCTGTTGTTCTCTCACTAGGAAGGAAAAGGGAACCAGCCTTCTCCACACTTAATCCATCTCCATGTTG 
TTATTTCCACCTTGTTTCTTCCTGGTCCAGGCTGCTGGCCAGGGCCTCCTCTGATGGACTTCCTGCAGGAGTGTTGGGGTAGGAAA 
GATGGGACCGACGACATGGCTGAACCCTGATAGACATGAAGCCCCAGGTGCCCTCCTTACACATGTCATCCTTTTAAACTTTCTTT 
AGTTGCATGTACTGATTTCGTGTGTTGGAGGCGGGTGCCTACAGGTCTACAGCATGCATGCGGAGGTCAGACGACTTGCAGGGGTC 
65 AGTCTCTCTTCCACCTCATGGAGTTCCGGGAGTCAAGCTGAGACGGCCAGGCTCAGCAGCCAGCATCTTTACTGCGGAGCTGTCTC 

AGGACCCCCAACCTCACACACATCTTATAGCTCCTTGGCTGTTATGAAATTACCAGGTTTCACACTGAAACTAGTTTGAGTATAGA 
GCTTTGGAGTATCTATTCTCTTAGCCCATTGGTTTATGATCTATATATTCAAATATTTGTATGGCTTTTCAAGGGCCCATCTCTTC 
ATTCCGAAGCATATTCCTTTATTTATACACTTGATGACATGCAAGTAATATACAAAAGTCTTATTGGTTTTCTTATGAATGAGAGA 
AAGATGATCTAGAGGGAAGCAGAGTTTGGTGTTGATAGGACCTGGGACAGATGGGTCTAATGTCTTTCTACCTGGCCAGCTCAGTC 
70 TCTCTCCATTCACTGCAGGGCCAGGCTCTGGAGCAAGCCATCATCAGCCAGAAGCCCCAGCTGGAGAAGCTGATCGCCACCACGGC 

CCATGAGAAGATGCCCTGGTTCCATGGCAACATCTCCAGAGATGAATCAGAGCAGACGGTCCTCATAGGGTCAAAGACCAATGGAA 
AATTCCTGTGAGTGACAAGCCATCTCCCTACCTCCTCACCCAGAGCTAACAGCTTCCCCAGTTAGAACCCAGGTGGCCTGGGAAGG 
TGTCACACACCATCATCTACCAACACGGGAGTTGCTGTCACTTGTGACCCAGCATGTGTTTTATCTAGCCTGCCCGTAAAGATTGA 
T AC CGTGC CTAAAG AAAATGGTGTTCAGTCCCACGAGGG TTGGGT ATGTT ATCCGTGGTGAG AGCAG AAGTT CTTTGG ATTG GAGG 
75 TATTTTCTGATGGAGGAATATTTGCACACATGTAACGAGAAATCTTAGTATCTTATCTAAGCCTGCCCTAGAAATTCATTTATGTT 
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ttagaagcacttgatgcttataatctctaggcaatcaatttcctgtgtgtgtaggttttcctgctaatgcatgtaaatgtatgtgc 

acctgtgaatggaggtcagaggtgtacgttaggtatctctacagttgctttctaccttatatatcttagtatctccttcttatttc 

ttattgtgcgtgtgcatgctggtgggtggggagtacttgtgccacagttgaggtcagaggacaacgttcatggagtcagttctccc 

CTT CCACCTTT ACATGGGTTCCAAGG ATTG AATCCAGG T CAC CAGG CTTGTG CGG CAACC AC CTTTGTT CGCTGGCCCTCCCTTCC 
5 ACCATGTATTTTGAGAAACAGTCTCTCAAAGAAGCTGGGGTTTGCTGATTTGTCTATACTGACTGGTCAGCAGCCCTCCCCCCCCC 

CCCCAGGAATCTTCTGTCTGAACAGAAATAGTTCTGTGGTCTTCAGTCTGGACAGCTCAATAATGTGAAGGCTTGGATCTTGGATT 
CTTG ACCTGGGTATCTGCAGTGGGT CAGTGTGAG CCTAAATT C AG AAGGTTCTGG AGC AAATTGGG CAGTGT AACTG AG CAGAGT A 
GTAGTCTGGGGTGCAGAGAGGCTGGGAGCTGTCCTTGTGTGGTTAAGCCTTCTCATGTAACGATGCACCTGCCGAGGGAGTGCTGT 
AGGAATGCCTGCATTTGTCACCCCATGTCCCTACACAGAGGCCTTCTGGGAACCACCACCCCATTCCTTCCAGTGAAACGTTCTTA 
XO GATTCAGGGGTGTGGCCTTACAGTCAGGCAACATGATCAGTATCAGGTTGTCTTCCTAGAAATATAGGTGTTTCCTCTGCATTTGC 

ATCTAGCTAAAGAATTTTCTCTTACTTCTGATATTAAAAAAAAAAATTTAAGGTGCTGAAAAGATGGCCCAGTAGCTAAGAGCACT 
GGCTGTTTTTCCAAAAGAGCCGAGTTCAATTCTCAGCACCCACGTGGCGGCTCACAACTGTCTCTAACTCCAATCCCAGGGGATCC 
AGTG CCCTCTTCTGG ACT CTG CATGAGCTAGG AATTCAT ATGGTG CACAGACACATGTG CAGG CAAAG CACAC AGAG ACGT AAAAA 
AAGAAAAGAGTAAAATGAAGATTATTTTTAGATTATCTTAATCATTTCTCTTTTTAAAAACCTTTTGTTGGTTCTTTGTGACTTTT 
15 AAATCATGCTCCCCAATCTCTCTTATCTCCCCCTTCCCTTGTACCCTCCCCCACCCTTTCAAACTCCCTGCCAACAGAGGAAAAAA 

AGATCTCATGGAAGCTGTAGTATGTCACAGTGTGTCCCAGAGCATACCCTTTTGTTCACACTTCTGTGCTTGCAAATATTCATTGC 
AATGACTTGTTGGTCTTGTACAAAGCCTCTGGCTTCTGCTACTCTCTTAACACTGGAACCTCACTGGGATTCCTCTCAGATATCCT 
GGTGTTGCCCTATGTCATGGAGATCCTGTAGCTTTGGATCTATAGGACCAGCCCGGCAGTTCATAGATGGGGTACATGTTGGGATG 
GGCCATTCAAAGTCCCGAATCTGGGCAGGTATCTTGTGTGTGGCTGTTCTGTGAGTATAATACAAGATGCACAGGTCACTCTGTGT 

2 0 GCCATCTTCCATGCCACGCATGCTAAGACAGACCCGTGTCCTCTCAGTCCTGTCATGAGGTACTCGGCAAGGTCTCTGTGTCACTT 

CTGTACACACCCCTGCTGGGTGTGAACTCGTGCACAGAGCACACCTCATCCATCTCCACTATCCGTCTTGTTCTTAGTGCTCACTA 

CAGCAAGGAGAAAGCTGAGATGGCCACACAGGAGATCTTGGTAGAAACAGAAGACTGGATCTGTTTATGGTCCAGTGTACAGCAAG 

TCCTCCATTTTGGGATGGGATGCACTCTTGAATCCCGTGTTAGTAGTAATGCCCTGCTGCCTTCTCTCAGGTGTGAGCCCAGAAGG 

ttctggaagccttcccctcttctctttccttcctcaccctctgttcatttcccaccgtaatttcccagctgcctgtggaggaatga 
25 cagggaagaccaagtcaacgggagtaggcaccaaagctccctcctcactgaaaagcaagcacagcctacctgcactcacacggttt 

gaagtgccactttgacaggccagactctttaccacatccttcatcctccgaggccccttcacactgaggaattcaagagtgaataa 
aactttaggccttcagcctgagcctacaggggctgctgacagaaatgcacaaagtataggagtctctagggcagctgtggaggcag 
caggctaccattgtattcctcagagctgtaaatttcctatttgtgctgtcatcaagccaggaagtcactcaactgctgtgtgagcc 
acagttcctattttctgacttgtgacatacattgtgcaaagaagaagaacaaaaaggaacacagaagcagttattcattcaacaag 
30 agagccgtgtgtctgagtagataagcatacatcatcatgctttctacgtcagggaagatgccagccatccaggttcacatgctaca 

gagcctgtgacacgataacatgccacttcctgccatggtgtctcataaaatatgtgtttatgtatatacatattcatgagcatcta 
tgttcatgtatgcacgcatgtgtgtgtgtgtgtgtgtgtgttagggaggggtcagaagtcaacactcaatgtctctctataacttt 
ccatccattctgggtgtcttgggagcaaggactggcctcttgtcttcaacagctgtaatcttaacttgtatagtgttgcaacggga 
ggacctctctgaggacgtccaaggggctctgagagagaaagaggaggttagctgaggaagggcatgccctagccgaagaagtatct 

3 5 gtgagagccttagtgacccagtattgccagaacatgttgcatgtgaccagctatgggaagggaggtccctatgatgtcgtggcaac 

tgtgttaaaacccttactttacttagtaatggctccagacgaagactaatgatgcccaagagaagctgcgcttatgtggtacttag 
ttcagtaccctctagtttcaagaatctgctgggagtcaagttaagtgctccctgtagatcaatgtctgctttcctgttccaccatc 
cacaatgttccattgtgaagattaactgggtcaagttcggagacaagctggggactgtggtagacctgtgctccctacatccaccg 
atgtttccaatcaactctaaagaacgcctaccttccccttgtccttcagaggaagtgtgggctccttactgcagcctctccagcct 
40 gcttaatgtctgttgcctctcctcccccatgtcacgtgggcctgtcaccatgtttcttctcatattaacttttgtttgatctctgt 

ctaatctgtcctttttttgctcattaacttttaaaaaatagttacatctttcaatgtccagaaattaaatttggagtagggtttgt 
ttacttttcacaattgttcctcggcatttttaggagcatctcgttggttggttgctgattcctgttttgtttctttaagcgttcca 
tgcatcatcgctagtttgtatcccatctcatagttttaatactgagcatatccaggtatacatataattttcctccatgtctctct 
cttatccgatgcctcttttatcataactcatgtttacttacatctggggtgacctttttgagttcatatttggttgatactcatct 

4 5 gtggggatgcagaatgccctgtgctcaagtgctttccttcaggattcaagtggcggctgctaccctaaaggctggctcctgcccac 

tgtagtgctggtaactgtgtttgtcctcaactccactaacactggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtacatgc 
acatgcaaatgtatgcaggtgtacatgatagtgcatacatacagagggtagaggtcaaccttatatgttacttctcaagagccaac 
cacattgctccttcaaaaagtgtctctcactaggacctggggctcatcaattgggctaggtttcctggccagtgagtctcagggat 
ctgtctctctccacctccctagtgctgggatttaaaggatatgccccctgccccaccctcgcttccatctcctcccacttgctcag 
50 caagcattttactgactggactatctcctcctcagccccaagctcgtgctgttgctttcatttgccaaacaagtttgcctcctcaa 

gttccagcttacggggtgatctatgcctacttttcaaaattatattgtgggcatcaaagaaacccttctctttgttcgttaaggaa 
tgagacagtaactgttgtgagcctcctgggccacggcgaaagccgagttcagtcagtcagtcagtctgtcttcccacactggtatg 
ggtgatcaaagcaggtcattcatttgatctgtgtgggtttgccaccagggcgatcaaaagaagcatcctagcccgtctgaagggaa 
agttcaaagacagccgtggactgatgtcagtgtcagtttactgatgctgctcagaggccctgggaagctggaagagaagccacaaa 
55 aaagaatctctacctagggactggagcagaaagacaaagagaaagcagcgaggggctgggtgtatgcctgcctatcttgtacagac 

cagctgtcagcctcaggagatagtccccctgggagctgtccacccatgagatagtccccgggagctgtccaccgagttcaccctgg 
aacctggggcttgttgattatgctaggacatctactacctgcaagtcccagagatccacctgcctctgcctctgcctctgccttcc 
cagcacagggactgtaagcaaaatcatgacacttggctgtgtttgtttgctgtttgttgtttggggagcttgctaactggcttgct 
tgtttgtttttgtttttctttggtggtggtggtgggggagggtttcaagacagggtttctctgtgaagccctggctgtcctggaac 
60 tcactctgtagaccaggctggccttgaactcagagatccgcctgcctctgcctcccgagtgctgggatcaaaggcgtgcgccacca 

ctgcttggcttgtttgtttgctttaatagggattctaaaggttgaactcagatcatcctggttgcaagacaagcacttttcctact 
gcaccctctccacagtgcagggagagatgattgtggaagatgtttcagaagacgcatgggtagagaacacaagtttggcatgcctc 
agatctggtttgctttagggaccgatcttgctttcaggatctgcacagacaacacccagtgttgctacttcaaggtgttggcaggc 
acagcgtttctgtaccaaatgtcacttattccaggatccctgtctcctgttttcctagccttcttggaaaggctactgtgcattct 
65 tagctctgagcaatgatcattttcccacctattattcccctctctcttcacctctctttccttcccctcctcttcccccgcccatc 

ttccatcctctctcctcctgcccattcagacattttccctcccctttcaactctgaccccatcacagatgcccctggacgatagcc 
acagagactgagtggtactcaggctggagtgaacctgctgtcctgctctctctgtatcagatgcagaccgcatccctagagtttta 
cacaccgaagccttcagtatctcattatctcccaggccctccactcactgcctggtctcaccaccacccacacattcttttaccct 
ggagggcacacaaaggtagagaagagggttaagcccttccagcaaaagtcacaccctcctctctcacatctatgaggggcaagttc 
70 aaggtctgtctgccgagcatgcacgtacatacacatacacatttcctcctactacttaccgaacttccctctccttaccgctcctc 

TTACCCTCCCCCTTACCCTCCCTCTCCTCCTCCTCTCTCTCTCCCCTTACCTTCCCACTTCCCCTTCTTCCCCCTCCTTTCTTTCT 
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTATTCTATGCCTACTTATGTGTGTTGATGTG 
CATG CCCATG CATG C AAATG CAG ATGCCCAAGGAAGATTTC CAGAATCTTCCTCT ATCACTTCCCACTTATTCTTCTGAAACAGGG 
TCTCTCTCTGAGCAGAGGCTCACTGCCTCAGCTGGGCTGGTCAGCCTGGGAGCTCATAGCATTTGTCTCTCTCCAACCTCCGTCGC 
75 TGGGCTTACAGGCACATGTGAAGATGTCCAGCCTGATTTACCGCAAGTGTTCTCACCCACTGAACCATATCCCAGCCCCTTACACG 
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tgtgtgtgtgtgtgtgtgtgtgtgtgttttcacacattgtcctttctgcaagccagcacacattgtgaatggtttccctagaaaac 
aggctcaaccctttattcatatatggtgttttattgtgtgactgggcgttacccaatgaccaaccaggcttttatcagccacatag 
tcatcccaaaggagttggcacctcagggtgctcgtgactgactgtaggagggaggaggtgtttccacagtggtgaaatttcaaaac 
acaaatctacgatggcggagaagggtctttcacccttcaccagcttctctgagcttcaagcaggggcctggagggagccctggcca 
5 ctctgccaggcaagcgccatttcaaaagaaatcattcgtaaagttgcaacctcctcctactttgaggagatgggtatggcaggaga 

aagggaagtgaggtcacttccggtcccaaggcccagctcagcctggactgtggctgtggccttgatgttgtgtgcttggagaaagc 
tgtacaaaccaccccagtttacagacacccttctccaggctgctgggacttgattgagctcttcccaagtccagtgcatttatgct 
ggatgctctgaaaattcatcttccttcctttagcaaatgcagaggccacagaggcctcagggactcccagaccgcagatgtcccac 
ggactcgcccttccccagatctcatgattagaacgcatgagttgctggaaaggcggcgaatagcatggcctcagaggaatgaggct 
10 ctgaactgggagagtcacacctcctattgccatgccagccagatctcaccttctccggggccttcctaagtactgattcctcctat 

gatgtcaggactgccttgtgcctgtgtctcgaggttcaagggtgcacctgtatgttgtcactcgccatgggggcctgaagtcctac 
atgtagctcctggtaccagtggaacaatgaagtctcattcacctacagacgcctcaggccttgggctgtctctgttggctcatgcc 
acgtggctatcattcccgtctcaggtgggggatgctacctgctaatgtcaaacaatgtcttaaacccggccttggcactgaagaga 
aagggaagaagaccataggagtagaagagttcataacctcctttgtgtgctccagaaagttctgttaacaagctcattagactcct 
15 cacctgtccttcacctgagtctaggggcttcacagacaccccaaagcctgtgcctgtggccctgagccacacccccccaagctctt 

tcactgatctccaaagcgccatggccctgctggatctttgccatagtccatctccaacccttggcgtttccctctggctaactcgc 
tggctctggtacagagccctcctgtcatctcgaggtctgggtgctgcgtgcccaccacctgcccatttgctggtgctggagagcac 
ctgctgcccaccagggccaccaactgtagtgacggtactgcttcctaggtcaaaaggtcgcagtaggggtaatatggtgtgtgctc 
tctctcgcaggatcagggccagagacaacagcggctcctatgctctgtgcctgctgcacgaagggaaagtattgcactaccgcatt 
20 gacagggacaagaccgggaagctctccattcctgaggggaagaagtttgacaccctctggcaggtatgtctctgtctctctgtctc 

tctctctctggactcacttctgtgtgtctctgtatctctctctctttgtctgtctgcctctctctctgtctctctagactctttct 
ttctctggactctcttctctgtctctccctgtctgtctctgtctctctctgtctctccctccctcctggagggcacaatgcagacc 
cactgggatgctagttccaaaactcttaggaacaagaggaggaacgaggctatctgtcccataccctccatcaacccactttctga 
tttctagaagacttgtgtgagaaatgttcacacagaccgtcatcaagtcaatgaagccacaaacaggctccgtcacctggttagag 
25 ccataagttcctggtgcctcaagatcatgtattttagggcagcattaagaatttgacagaaggccatgccatcagggactggaata 

acatgtgcatgcatgcacacacacacacacacacacacacacacacacacacacacacacacacatactgtaactgatcaaacaaa 
aaccctagggactgtgacctagctggtcctggagctctgaaatgccagggtagacactgaatttcaggtgacatcccagtggataa 
ccaatatgggaagcaccctcctaggcaagcatcctcatagccgagccaccacaggaagttaaaacagcttagaaagcaagtctact 
cttcctgggctgcagacagctgcctgtccaaagagcaccccatacctgctctgcaatgtgttctcaacctagctgtcagtaagcct 

3 0 caaggcaactcaagcaccccaacattattcacccagctccccacatttgctactgagcacattccgcttccttaatttgatatcat 

aactacattaactgtggatgcagaaggatcaaaagtagtaaattcaaggctagcctgggctacatagaaaaaatcctatctgagca 
aataaacaaaaaattaagtcaataaaggactaagtgatggagatgctatggagaccccgaacccctaatgtatccctatctggcta 
cgtgatggttattttttttaaactattttaaaattttattattattattattattattattattattattattattattatacata 
agtacactctagctaacttcagacacaccggaagaaggcgtcagatctcattatgggtggttgtgagccaccatgtggttgctggg 
35 atttgaactcagtaccttcagaagagcagtcagtgctcttacccactgagccatctcacctgcccgtgatggttagttttagttgt 

TAATTTGATACCATCTAAArCACCTGAGAAGAGAGCCTCAGTGAAGGATTGTGTAGATTAGAGAGTGAGCATATCCATGGGGATTC 

TTTTGATTACATTAATTGATGTGGGAAGACCCAGGTCATTGTTGGGTGGCACCATTCCCTAAGCTTGAGTTCTGGTCTGTGTAAGA 

GCAGAGAGTGCTCACTAAGCAGTAAGCATGCATGCATTCATTCACTCTCCACTCTTGACTATGCATGTGACCAGCTGCTTCAAGGC 

TAAAAAGTTTGTTGACTCTATCCAAGGACATCTTTGGCCCATCCCCCGAGTACCCTGTGGAAAAGAGACTATCTGGGGTTTAGATG 

4 0 GTTTTAAAACCTGTGAGGGCTGTGACTTATCCGCTGTCTCCCCCTCTCTCTCTCTTAACCATTTTCTTCCCTGTTTCTTTTCCAGC 

TAGTGGAACATTACTCTTACAAGCCAGATGGGCTACTAAGAGTCCTCACGGTACCATGCCAAAAGATTGGTGCACAGATGGGTGAG 
TGATCGGCACAGAAGAGGCTCTGTTTTGGGGGAGCTAGCCATTGTCAACCTGGTGTCAGATTTGCCAAACTCACACAGGGTGAGGC 
TTCGGCTTTACCGTGTGATTAAACTAGATGTCACTCAAATTCTTGGAArCATTAGCTGAAAGATAACCATAACAAAAACAAACAAA 
CAAACAAACAAAAACTAGAAGATTTTGATTGCATGTGTGGCCAGGATGTTGGCACATATCTTCAGTCCCAGCATTAAAAAAGCAGG 
4 5 GTAGGGAATCTGTGAGTTCAAGGCCACTGTCAGACCCTGTCTCAAAGAGAAAAGCTTACTTGGTGGAATGTGTGAAAAATCCAGTA 

AAAGAGAAAAGTACAGATGCAGAAAGTTGAGTCTCCCCAGTATGTTCCCATCATACTGATAGATCTGAGAAGTAGATGGTTTGAAC 
AAACACAGAAGTACACAGAACTGTAACCATGACATATTCTCCTTCCAGGCCACCCAGGAAGCCCAAATGCCOATCCCGTGGTAAGT 
ATTCTCTGAGGCGTCTCTGCTGGGGAAGCAGCTGTGTCTGGACACATGGGAAGGTCAGGCTTTAGTCAGCACGGGATGGATACTCT 
GAGCACATCCCGGAAGATCTGGGAATCCAGTGAGTCTGAGAAAGCCTCAGCCTGTGACCACCGCCCAGCTAGACGTGTTTTCATGG 
50 TTTCTCGGCCGTTTTATTTTCTCTTCATTCTTTGGAAGTATACAGAGTGAGACAGAAACCCCCTAGGAGATCAGAAAATCCACCGG 

TCAGATGTAGAAAAGGGGAATATATCGTCCACGTTCAGTCTTGTACTGTCTGTGTGAACTCGTGTGTGCCATGCACAGGTCTGCCA 
ACATGCATATCAGTATAACATGGCCAGCGGATAGGTATCTCCTTGAGGTTGGCTACCCAACTTCTTTGGCCCAACCAATTGACACC 
TTATTACTAGGGACTTGACTTAAATTGATTTGACTAATGATTAGGGGAGGCAGGGAGGGGCCACTTGGCAAGATTTCAAGAGAAAG 
GTCCAGAGAAGGAAGGAGTCTTGGCCAGAATGCACATTCCACTCCATGCCACTCACTAGATAAGAACGGAGCCCAGATGGCCCTGT 
55 GTTGGGTTAACCCTTTCATTGCCATGCCTTCAAAGAGAGAAGAACCTCAAGTCCCCTCTCCATCTGGGATGTCGGAGCTGGTACTT 

AGG TTACTT CACAAGAG CAT CT CTT CTCAT AT CT AGGG T CTTCAG CG AG CACATCCGAGCTCATT AG CACCACCAG GGAAT AATT C 
TTGACTTCTATCTTGCTAGATGCTAAAAAACCCAATATCTACCAGGCACATGTTCTGTCTCCAACAGGGGCGGTTGGCCACTTGCT 
ACTGAACCTGTTCATTCCAGGGTTAGTACTTCTTACCAGACTGAGAGCCCTTGAGTTGGCTAACACACCCTGGAGCTTTAGGGTCC 
TCTGAACCACAGTGCCCCCTGGTGGCCTCACCTGGTGTTTATCATTCTGTGCCCTTGAGACAGATCTGTCTAACTTGTGACCCGAG 
60 GGTTGCGTATGTCCCAGGATTGTGTAAATGAAAATGTTATATTGCAACCACTGACACCACTGAACAGCCAGTGACTAGAGTCTCTT 

GTGGAGTCTGAGACACAAGATTTCCACAGACAACGTGGCTGCTTCTTGTCTCAGCTTTAATTTTGTAGCCTTCAGTGGGAAATTAT 
TTATTGAAAATTCTTGACCTCTCTGCCAGAATGATAGGCTCTTCTGGAAGCTTCTCAAATGATCCGGACTTGCATGCAGGAAATCT 
CCCTGGGGCAGGTGAAGGGAGCGGGCAGGGCATTTGCAGAATCGGGGCCAGGTAGCATGTCATGACGAAGAATATCCTTGCATGTG 
TTTTTCTGAAACTAAACGCTCTATTCCTCTCTGCCGTTGTGGTTTCTAGACTTGGTCACCGGGTGGAATAATCTCAAGGATCAAAT 
65 CCTACTCCTTCCCAAAGCCTGGCCACAAAAAGGTGCTAAAGCGTCCCGTGCTTGCTGTCCCTGACTGAGTGGTAGGATAGACCCTC 

CTGCAGCCCGTGCTTGGCTGGCTATCCTGTACCCAATGCGGCTTTGCCTCTGTGCCTCCCGCCTGCCCAGCTCCGAGCATACCCGC 
TGAGCCTCGCAGCCCCATGCTTTGTCTCCTTACCTCTCTTTACACCCTGCCTCCTGTGCTCCTACTGAGCCTTGCAGTCCCTGCAC 
AGTGCACACATGCCCTCCCTGCCTGTGGCTTCTCCGTCACCGCCGCTGCGCAGCCTGTCCACGTTGCCTTGCCCTTTACAACACGT 
ACCTCCAGTCACTTCAGTGAGCCCCACCTGCTGGCTCTCATTCCAGAGAGTCTTTGCACGCTCAACTCACCTTCAGTGTCCAGAGT 
70 CACAAGGGGCAGCATCAGGGCTTCTGCCACATAGAGTTCTTCCCAGTGGAGGCAACCAAGGTCCCCAGGGGAGCTCTACCCCCTGA 

gacagcaggttgatttctgcattttgttacatggctgaattttgagggacagtaaaaaaaggccttcatgggaagatggcccagag 

GCCAAAGG C AGTTG TCAC CAAG CCTGACAG CCTGAGTGTG ATTTCCTG CAACTCACAC AG GGTGG AAGGGGAAAGCCAG AACTG AC 
TCCTGCGAGTTGCCTCTGATCCCCATGTATGGGCCTTGACTCCTACACAGATTTATTTTCAGGGTTTAGGAATCAAACTCAAGCGC 
TTCACCACTGAGCTGTGCCCAAGCTCCTGGTTTCTGTTTGTTTATTTGTTTGTTTGGTTGGTTAGTCTGTGAGACGGGATTTTACT 
75 CTGTAGCCAAGGTTGTCTTTGAACTTAACTCCACCTCCCAAGCTCCAGACTTATAAGAAGTCCTACCCTGACCTTTGTGTTGACTT 
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gtttatagtgaattacatacacaagcatgcacacacagacacacacacagacacacacacacacacacacacacactcacacgcac 

gcatgcacccccatatgtgtatatgtatgtatatgcacagatatatgtgcatatatatacacatatgtaatgtgtattatatacat 

ctgtgtatataatatgtataggttgttctatcatatttatttttatcttctttaggtaaagattaactttattaatagttgtttca 

ATTTTATATCAATGTTTTTTCCAAGCGTGTGGGCATATGATTAAGCCAGTGTACACAGAGTTGTATATTAAGGTATTTATTAGCAA 

5 cagacagcataaatgcccacgagttctactcagcaactatttgctctgttggccacttcctagagggtcctaaccctgatggccag 

agcacagcggagaaaggagcatgatgcttgaacaggaaggcagccatgttgtgctaagctcagtcagtgaggagaatgttagagga 
T AGTCTGCGG CTG CCTGGAC CTTTCTC AG AG CCCG ACACACCCCCATGTG ATTGGGGT AG CTCATGG CCAGCAAGC CCAGTG AGAG 
CCAGGCAACACGGTACCTCACAGGCTAAGGGACrTAAACGTGCCTGATGAAGGAAGCTCTTCAGAGGTGTCCACTCAGGCCAGCAG 
CCACTCACAGACTCTGTAATCCTGAATGTGACACCACACTTAACAAGCCTCACAGACACTGCAAGCCTTGTGTCTCCCCCTCCTCA 
10 ACCGACTCTTCAAGAGCTTCTGATGACACCCTGTCATTCCACTTGCCGTAGCCCAAGGCTTGTTGCTAACTCACAGCCCCCAGCTC 

TGCACAGTCCTGGCAAGGAGTGCTTTCATCCCAGCATCTCAAGTTTATCTTTTGGGTTCCCCCGGAGACATATCAACCAGAGATGC 
TGTATGTACATGAGCACACATACACATGTATGACACACTCATATATACACTCATACATGGAAATATCTGTGCCCGTGTGTACATAG 
TCGTATACCATATTTGAAATGCATATGCCCTGAATATGCACCATATACACACATATGCATCTGCATAGTATGTGTATTTGTGTATG 
CATCTATTGCTGCTTACACATGGCAAATGGATTGCCTGCGGATAGCTACACAAAGATGTATTTCAAGGACTTACAGAGTTAAACAG 
15 ACCAGTTAAGTGATTGCAATGTCCATGGGAGAGATTGTCAAGCAGAGGGGATCCAGAGCCAGGTGGAACCTCAGTGGTGTTGCTAA 

AGAAAGCTGCTGCATGGTAGGGGTCAGCTTCCCTTCCCCGCCCCCTTTTCCCTTTCCTTAGAAAGTCTAAACTTACATCTAAGAAT 
GCTCACCTGAGTCAGGCCCATGTGAGATCATCCTCATGATGGAAGTCACCTACTAAGGACTGTAAGCCCATCAGTGAGCCCCTTCT 
CAGCAGCAGGACTGCCTCAGGCTGGGTCTTCTGCGTGACTCAGTACTGACCACTCAGGAGAGCCAGTTGTCATAGCGAAAGCCAAC 
GCTGCAGCTGGAAGAGATAGCGCAGTAGGCAAAGTGCTCGTCACCCAAGCACGAGCCCCTCAGTTCAGATGCCCAGCACCCAAGTA 
20 AGAAGCCAGGCACAGTGGCACACGGTGCCATCACAGTGCTGAGGAGCTGAGGCAGGAGGGCCCCTCAGCCAGCCAGTCTCGTCAAA 

GAGGCAAGCTCCAGGTTCAGTGAGAGACCTTGCCTCAAACAATAAGGTGGTGAAGGCATTGAAAAAGATATCGGATGTCAGCCTCT 
GG CCCC CG AATGTCCACAT AAGCAATC GCACGTAC ATG CACATACATGTG CAGGCACATAG AAAT CCACCTACGCCATGTGCACAT 
TTTTAGAGAAGCCGACACCAACAAAGCCCAGTCAACAAGCACTTGAAATAACTCTAGTGTCTAGAGAGTTAATGAAAACTGTGCTT 
TGATCTTAGGATTATCAATTTAAAATGAAACCAGGGCGGGGACTTAGCTTAGTGACAGAGTATTTGTCTAACAACCATGAGGCTCT 
25 AGATTTGGTCCTTAGCACCAGGAGGAGAAAAATACTTGGAAAGTCAAATACAGATTTTTGAAATAATGTATTTCTTTTTATCTTAT 

GTGCATTGGTGTTTTGCATGCATGTGTGCCTGTATGAGGGTATCCGATCTTGGAGTTACAGACAGTTGTAAGCTGCTATGTGGTGA 
GATGGCTCAACAGTTAAGAGCCCCGATTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAGCCATC 
TGTAATGGGATCTGATGCCTTCTTCTGGTGTGTCTGAAGAGAGAATGACAGTGTAAATAAATAAATTAACTTTTTTAAAAAAATAA 
AAAGAGGAGGAAGAGAAAGAGGAGGAAGAGGCCAGGTTTTAGGTCTTTGTTGTGAGATCAAAGAATAATTATACAGGGCATGTGCT 
30 CATCTTTAGGTGAACCTAACCGCATCCCACCTTCTGACAGAGTCTGCCCACATCACACTGCCTGTGCTCCTTCTGAGACTGGAGAC 

TGTAGCCAGCTGATTGCAGCCAGTGTCCTGGAGCCCTATGGCTTCTGGCCTCTGGGGAGGGTTACCACCCACACTGCCACCACCGT 
TGCCTAGTTTGAAAATACTGGCAGGAAGCTGGGAGTGAAAGTCAAGGTCCAGGAAGCAAAAGGCAAGATTGTGGAAGCAGGACACA 
GGGCAGAGGCTACCTGCTCCACAGGACAGAGGGTGTGCTGCAGAGCTCTGGTGATCACGGGCCTAGAGAGAGAGACAGGCAAGTCC 
CTGGTGCCTACTGACCAGCCATTCAGCCAGTGGAGACCCCGTGTCAAACGCTAGGGTGGATAGTTCCTGAAAGTTGACCTCTGTCC 
35 TTCACAGGCACATGCACACACACAACTGCTCACACACACACGCACACACAATATCATGCACGCACGCACACAAGCCTGTCTAATGC 

ATCCCCACTTTTAACACACTGTGACAGAGTAGTTCGAACTTGAAAATTATCTACCCAAGGCTGGATTCCTGGCGCCATCTAGGGGC 
CACTAGAAGTTGTGCATAAGTGGAAAGGGTAAGGGTGAAGCTGTCAGCGCTTCCTTTACAGCTCTGTTCTCAGTGCAGAACAGAGA 
TGCCAGGGAGGGCCAGACCACCAAGTACAAAGTGGAGAGATGGATAACGCATGCTAGCGCTGTCTACCAGCAATGCTTCTCACGAC 
AGCTCACATTTCCCTCCCTT CATCTTT CAACTGAAGCTTTGCTTC C AGAG CTTTCAG TGGTGAC AGTGG AGCTGGT AGTGG AGGGG 
4 0 AGGAGGGTTGTATCTTCATCTGCACCACAAAGCAGCCAATGACTGCTCTGGCCCTGCCCATTCCTTCTGCAGGACACTCAAGCCAG 

GTG CC ATGATTGTCCC AGTT CCCT AGG CTG CCACCTAGGTGCAGGAGGCAGGAGGTG GTGGGTC CTAAGGGTG AGGCAT CCAG ATG 
AGAAGGGTTATGAATCTCTTGGGTCTCAGGGGCTCTGTCTGGATCTTGAATGCTTGGACTCATAGGGTGCTTTCTGTTGGGCAGCA 
TGGAAATGAAGCACTGAGCTACATCCACTTAAAGAAGAATCCCAGTTTCCAAGGGAGGTGCCTGTTTTGTCCTTTTGTCTGTCATC 
GAGACATAGGGGTAGCTCCTGTCTATCTGGGTGTGAACTCCTTCCAGGAGCTGGGATGCTCAGGGGTCCCTCCCCCCACTGATCCC 
45 TACGTCCTTTTGATATACTGCCATTTTTTAAAACTGATTTCCTAAGACCCTCAGCTCTGCTTTAAAAATATTCCAAGAGATTTTGT 

TAGGAAATTGTGAGTGCTGGTTTATTATAACAAGTCTTTTGAAGCCCCCTTGCTCCGGAGATAATTCCAGAGAGACTGCATGAAGC 
CCCCAGTTGAGACACTGAGCGGCAGAGGGTAGACGCTCTTCTATCCACGGGAAGGATTACGCCTGTCCTCCCTACCCTGGGGTGTC 
CTTTAACTTCATGATGGTCAGATTGTCTTGGGGATCTCAGACATTTCTTGTGTACAGAGGAAAAAAATCAAAAGACTTAACATGGT 
AGTCACGCTAACCGGAAAAGACATCTGGAGACTGCAGCTGGATGATGGTAGCTATTATCAAGTATAAACTAGGGTAGTTCTTCCTA 
50 GGCAGGGCTTCTAAGCAACAGCCAACTCTGCTGAAGTGATGTGTAAATGTTTAAGAGGGTCGCTCGCAAGAGATTGCCTATGCTTA 

GTTCCCTTCCTGAGAGCAAAGACTGAAGAGAGAATTCATCTCAAACCATGTGAGTTTACATTCCACATCTCCATCTTCTGAAAGGT 
CTCTCTGTtCAACCATCCACCATCTATCCACCCACGCATCCTTCTGTCCATCTACCAACTCACTGATTCAACCGTCCATCCATTTA 
CCTATCTATCCACTCAGCCATCCATTTATCCATCCATCCACATATCTGTCCACATACCCATACATCCATCTATGGATCTGTCCGTA 
CATACACACACCCATTCACCCACCTATGTGTCCATCATCCATCCTTTCACACGTCTGTGTTGTGTGTTTCTCCTTAGCATCCGTTA 
55 CCAGCGTGGCCCAGCTACTGAGCTTTGATTTAATGCCTAAGTCTGCATAACTTCTGCTCTGTTGCCATGGTTAGTTCTATCACACA 

GTCCTTCGGGAGTGTTGAGAGAGGCCAGGAGAATATGGATCCTGTGACATCTGAGACTGGATGTCCTTTGGCTTTGCTGAAAGAGG 
TCTTTCCCACAGGTGCTGGCAGACTCTAACTCATGGTTAACACCACGAAGCCAGCAAGTCGTAGTGACCGAGTGTGACCCAGCTGC 
TAAACATTGATGGGTGGGGTTGTCACGTCAGTGAGGCGGGTGGGATTTTTGATATGTGCTTCAAGATGGTGGCTGTGTAATGTTAG 
CTGAATGTCTCTGTTTCTCTACACTTCCCCTCAAATCTGGCATTATCTCACTACTTCATGGCAATGTGTGGATGCTGATAAGGTAA 
60 GTAGATATTCAAGACAAGACAGAAATGGGAGGAGAGAGCCGTCAGAGCTGGACGGCGGTTTGCCTGTGAGATGGGTTTAATAGCCA 

CCACTTTGCTTTAATTTGTGAGTAAAGATGGGCCAGAGAAAAGTTTTTAAAAATGTATCAAATAGAACTATAAGGAGATTCACCCC 
CTCTGCCTACTTCATGAAACAAATTGATATTGATGGATCGAATGAGAAATCTCCGTGTATAAGGGCCAGTGTGCCTTAGTGAACAG 
CCACAGGAAAACCAGAAGAGTTCTCTTCCTTCAGGAAGACAGAGAGACTGTCTCTTTGACAGGGCATGTGCCCGATGACATTATCA 
TGGTCCTTATCACGATAATGACCGAAGTGCATGGGGTGGGGGTGAGGCAGGATACAGCCTTCCTCTCTGAGACTTGCAGCTGGTTG 
65 GCCTGGGCTACCCTGTGGTAGCAATGCCTTGGTGTCTCAATCTGTATGGAAGGCAAAACAGGTGGACACGGTTTGACTTTTTAAAT 

AACTTCTGCCTGACGTTAGATGAAAGCAGAAATGAACCCATGGGGAGGGAGCCTGCGAGGTCCTGCTATTTTCTGGGAGGTGTGAA 
AGGAAGTTCTCTTGGGATAGTCAGAACAGATGCTCTTCCCTCCNNNNNNNNNNNNNNNNNNNNCCCTCCCTCCCTCCTTAAGGCCA 
CTTCAGGGGTGGGAGCTATAAGCCATGAGCCTGTCTAGCCTTCTCAGGTCCAAACAGTTGCCTGAAGAATGAGATGAGCCTTTCTG 
ACCTCTTCCTAATCCTCTGCCTCCCCTGCTTATGTTATCTGTGAACACTTGGAAATGGTGGCATCGGGGCAGAAAAATAACATCTT 
70 CTCATCTGTGTGCTTCAGCCTGCCCCACCCCAAGGGAGCCGTCCAGAGAGCACTGTGTCCTTCAACCCCTATGAGCCAACGGGAGG 

GCCCTGGGGCCCAGACAGAGGTGAGAGATGAAAGATGCACTTTTACTCAATTAAACATTCGAGCAGGGTACACACAGGCTTGCCAG 
CATGTAGAGGCAGCTTACAAATTCCTGGCACCATTCCAACTTTGCCTTACAGTGATGGTCCACACTAAACAGTGGTGATATCCACC 
AGCCACAGGTAGAAAATATCACCTATCCATAAAACAAGCAGTCCTGTCTAGTGAAAATGGTCTTTTATAATTAAAAGAAGCAAGCA 
AGCAAACAAACAAAAACCCTGAGTTGTTAGCATCGGCAGCATCATGCTGTGTGTCTGGCACATTCCGGGGACCCTGGTTGCCATTC 
75 TTGGAAGAAAATGTTGCCAAAGCATAACTGTAACCTCTGGGTGGCTTTGACGGTAGGCACAACTCACAGATTCTTCTAGATTTGTT 
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cagggagctgtgatgactgggaggccacaggggacacagtgcaggagggcgcaggagacttgttcccagaaatgggttttttcggt 

ACCTTTCGTAGGTTCATGAGTGTCTGCATCTGATTTTCTACTAACAAGATTGGGGTTTGTTTGTTGCTATAGT7CGCCTCCGAATA 
GAGGCTTAAAGCAACAAGAGTCAGTTATCTCTCATTTCATTTATGCCTTGTGGCTGGAGGTGTGACTCATATAGGGTGCTTGTCTA 
GCATGCACGGAGCCCCGGGTTTCATCCCCAGACCCGCAGAAGCCATGCATCGTGTTGTATACACCGTCGGCATCATTGCTGGCrrT 
5 GTGTTGAGTTCACGGCCTGTCTCACATGAGCCTCAGAGCAGTAGAACTCCTTAGCATCTTAGAAATGAAGCATGTTGGCTTTTTCA 

AGCCTTGAGAAGCACACATATCATTTCTCTTGAGCTCTGTTGGTTCAGTTATGAAAAGCCAACAAGGACTGTGTCGTTGGTGCTAC 
TTCTCAATAGGAGACTGrCACAGCTGGCTTAAAGTCTAAGGAAGGTTTTATCTGCCATTAGTACTGGTGTAGAAGAACCATCTTGT 
CTCTTCCCTTGCTTCGCTTCTCCGCTGCATGCAACTGTCCCTTAGACGGAAGGAGTTTAGGGCAGGGTGGCAAGGGTTGTAATGTC 
ACAGGAGTCCAGACTGGAGTCATCTGTTCCCTGACTACGTTGCAGGCCTTCAGAGAGAAGCCCTGCCCATGGACACAGAGGTGTAC 
10 GAGAGCCCTTATGCTGACCCTGAAGAGATCCGGCCCAAAGAGGTCTACCTGGACAGGAGCCTGCTGACCCTGGAGGACAATGAACT 

GGGCTCCGGTAACTTCGGGACTGTGAAAAAGGGATACTACCAAATGAAAAAGTAAGCACCGTTGACTCATTGCACTGCTGTCATCT 
TCAGTGTGAGAGTGCATTCTGAAAACTTCTCAGAACGTACCTACACTGCTCAATTAATCCCAGACATTGGCGTCCAAGTACGTGTG 
TTTATTGCACGCACACACATACACATTGCAGCGCTTATGTGGTCAGAGGACTCATCAATTGGTTTTCTCCTCCTCACACAGGTTCT 

15 TTCATTTCTGACTCATTTAGAGTAAAAGCATCCTTTGTGTATGCTAACTGTGGTGACAGTAGTGACATGTTTGTATTAGAATGTAG 

TATAGTATAGAAAACAGCTAAATAGAAATAAGCAAATTCATAAGAAAATAAAAATATATTCTATCTCCAGAACACAAATATCTGTG 

actaaccttggtgtaggcatttattggatctttatatgttttgtatgtaaatggtaagtgcttttggtactcttaatagtttgctg 

GTAATGTGTGTATCGTGTAGCATnTCCATGTCTAGACCTTATATATGAACTAATATTGATTTTACACAGAGATGTGACAACCGGC 
AACACAACTGAGTTCACTTGTGACCTGTAGCAGTTTATCTAGCTATCCTTTAATACAGAAATGTGTCACTTAGGAATGCCAGATCT 
20 CTGTCTTTCTCTCTCTCTGTCTTTGACTCTGTCTCTGTCTCTCTCTCTCTGTATGCATACATGTGGTGGGTATGACTATATATGTT 

CAGATATGTTCACAAGTATGTGTGGGTTGTGAGTACACATTTGTGCAGGTACAAATGCCCTTAGAAGTAATAATAATAAAATAATA 
ATAATAGTAATAATAGTAATAATAATAATAGTTCCTCAGGCCCCGTCCACCTTGCTTTTTGAGGCAGGGTCTATCACTGGAATCTG 
GAGCTTACCAATTAGGCTATGGAAACTGGCCAGAGAAGCGCAGGAATTCACCTGTCTCTGCCTCCCCAGTGCTGCGATTATAGCTG 
TGTACCACAAACATCTTTTTATATGCTGGGGTCTTGGGGGTCGAAGCCCAGTCCTCATGATTTCACGGCGAGCCCTTTACAGACTG 

25 agctgcctccccagcccaatagtgatactttttaaaagaaaaccatgtctactcctgatccgttgggtgtttgtcctcaccttggt 

GCATTAACTAAGAATTGTAGAGTAGTGTTTTAGAACTGGCAGGAGTCTTGTGCCTGGTTACAGAGAGATCCCAGCATTCCTTTGGG 

TGTGGCTTATGTCTGTATGATGACTGCTGTCTGACAGACTGAAGACATGCTATTTTGTTCCGATAATTCTGCAAGTTCTTTAGTCC 

TGCATCTATGCTGNNNNNNNNNNNNNNNNNNNNNNNNN>ftJNNNNNI , WNNNNNNNNNN2^^ 

^fNNN^^TNNNNNNNNNNNNNN^^NT^^^^^rt'JNNN^^^TN^ 

3 0 NNNNNNNNNN>n^NNNNtnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

TGATGAGTTACAGCCATAGATTTCAGACCTTAAACATGTCCCTCCATCTTGGGGTAAACTCCCTCACCTTTGTTCATTACATCTCC 
TTCCATAAGCAACTGAATATAACCCATGAGTATTTCTCCTAGAATTTTTCCTATCTGTGCTCATGAAGTGTCCTAATTACTGTTCT 
ATTGCTGTGATGAGACACCGTGACCAAGGTAACTTATAAAAGGAAGCAATTAATTGGGGGCTTGTTTAGTTTTAGAGGGTGAGTCT 
CTGAACATCGTCACAGCAGGAAGATATGGCACTGGAGCAGTAGCTGAGTGTATATCTTATTTGCAAGTTGGAGGCAGAGAGCAAGA 
35 AACCTCAAAGCTCACCCCCAGTTACAGATCTCTTCCAACAAGGACACACCTGCTAAACATTCTCAAAACAGTTCTACCAAACTAGG 

GGCCCAGCCTTCGGATATATGAGCCTACCGAGGTTTTTCTCATTAAACCACCACGTGAAGTTATCAGTCAATTGCTTTCTTACAAT 
TCTCATAATGGAGTCTTACTCTCTTACCTGTAAAAGAGCTCAGTGCTTGGAAGACCAGGAGTTTCATAGTCTCTTCCTGGGCCACC 
GTAAACAGTCAGGAATTGGAACAATAGTAGCCTCTTAGAATTAGTGGGATATTATCTTTCCCCTCTGCTTTTCTAGAAGACGTGGT 
ATTTTCTTTTTTAAATGTCTAGAGGAATCAAGAAACCTTTTCTAACTTCTTAATTTAGATCCCTGCCTCACACCACAGATGTAATG 
40 ATAGACCCAACTATGAAAGCCAAAATAGGTGGCTAGAGATGACAGAATGGAGCCTCCCATGTTCCCGGGAGGGCCCAGAGAGGCTT 

CTAGGGTGATGATAATATCTAAATCCTCCTGTCAGGCCACAGGCTGTGTTCTAGATCACCACACTAGCTGTGTGTACTTTCCTGTG 
TGTGTGTGTCCCACTAATTCTGTTATTTGACCTAGTGTATTrGTTAGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACG 
TACATGCATGTGGTTTGGGGATCAAGCTCCAGCCACCAAGCTTGGCAGAGAGTATCTTTACCACCTGAGCCCCCACACGGCCCATT 
TCCTGAATAGTTCTGTTTTGATTCATCGGTTTGAAGGTTCAACAAAAGAAACAACTTCTCATGCTTGTGGAAATTTTACCACAGGT 

4 5 AATTTTTCAAAGCATACCTAGTTAATGTTTGTTCTTTCTrTTAAGCCACATTTTGCTAGAATACTTTCAAGAGTTCAGCATGATCC 

ATGTGATGTTTTTGTGAGGGAATAAAAAAAAATCCATATTTTCGAAACACATTGAGGCTTGCTTAAAAGTAACCAAGCCCAGTGGG 
AGAGAAGTGTTTCTTTCTCTTTAACTCTGAGCTTGAACAGAATGTGTGCTTCTGATTGGGCATGTTGTGTACACACCTGTGGCCCC 
CCAGAGCCCCAGAGGTAGAGACAGGGGGATCAGAAGTTTAAGGTCATCTCCTACTATACAGCTAGTTTCAAGCCACAGTGGATTAT 
GTAAG AC CCGG ACTCAAAG AAAAAAAAAAAG CAAAGCAATGTATTTTTAT TTTTT AAATTCTGGGCCCAGAGGCT CATTTGC AAT A 
50 TCATAAAGAAACTTTGTATTCCTTTATGCATGTAGGCAGAACCTAGCTGGGAAACCACATGACACTGCAGCAGGCTGTATGTGTGT 

cacaacaggggaactttgttgaagctggttgaatatttcacaattcggggctttcctcagcctggaccattctccattgctgtcca 

CTACACCGGGGTTCACAGGCAGTGGGGCATGGTTCCTCTGTCTGTAAAAGAACAGCTGTAGAAAGAATCTCTTGTGTACTGTATGG 

AATCATTACCATCATACAGAGCACCAACCACAAACCAGAGAACAATCCCCGAAGTCCAATTTGGGGAACCAGTGACTGGGCACGCA 

TGTGGGGGTTACTCACAGGAGCTGCGTGTGCCGCTGAGAAGTCTGGGCCTCAGTGTGGATGGTGGCCTCTACAGGATGTAGGGTCC 

5 5 CCTAGATGCCCCCTCTCGGGCTCCTGTTAGCTTTCACAGTCGTATGCTCTAGCACCTCCCAAGACCGTGCGTCTATGTTCAGTTAG 

GACAGGATCTCACACAGATGACTGGGAAGCGCCGGGGGGAGTTCCAGGAATCAGGGTAACAGTCCAGTGAGCATCTCCACCCCTTC 

CTTATATGGAGGAGCACCAGCATTTGAAGCTGGTCTTTCTTCTCTCTTGCAAAAGGCATAGCTGATCAGATGGAAAGAGCAGGTGT 

TATATTCAGAGGACGTTAAAGATGATCTTAAACCAACGATCCTCCTGTATCCACCrCTGGGGCTCTGGGGCTCACAGGTGAGCACC 

CCCATGGCCGGTCTGAAGCACACGAGTTGTTCAAGCTCAGAGTTAAAGGGAAAGAAACACTTCTCTCCCACTGGGCTTTGTTACTT 

60 ttaagcaagcctcaacatgtttcgaaaatacagatctttttcaatttctcacaaaaatatcacatagatcgtgttgaactcttgaa 

agtattctaacaaactgtggtttaaatgaaagaataaacatcagctatgtgtgatttgaaaatttacacctgccgggcagttgtgg 
cacacgcctttaatctcagcacttgggaggcagaggcaggcggatttctgagttggaagccagcctggtctgcagagtgagttcca 
ggacagccagggctacacagagaaaccctgtctcgaaaaaacaaaaacaaacaaacaaacaaacaaacaaataaaccccaaaagaa 
agaaagaaagaaagaaagaaagaaagaaagaaagaaggaaaatttgcacctgtgataaaattttcacaagaaggagaaaaatggta 
65 ctagctatttatcttgatgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcaggtactcctgacacagcacatatat 

agaggccaagggacaacccttggatgtcacctcttacctttcaccttgtttcaaaccgcctctggggattcactgctggccccacg 
aatctccatagattctcccctagaagccctggggttgcagacatctgctatccaactttctgtgggttctggggatctgaactctt 
aacctcactcttgcatgcgctttttacactgggttatctccccagcccatggccgtttcttgtttgttttttttttttcgtttgtt 
tgtttgtttgtttttgggttgctttgttttgtttttctgaatggctttaagagattctcattgggcagcgggtgtcagcaccattc 
70 ccctccacccccctccccccaacacacacacaatgtgactacagagaagaggacctctaggcagtttggaaagtttctcacaagtt 

acaatctgtgtcacagagttgtgaaaaccgtggctgtgaaaatcctgaagaacgaggccaacgacccggctttgaaggacgagctg 
ctggcagaggcgaacgtcatgcagcagctggacaacccctacattgtgcgcatgatcggaatctgcgaggcggagtcctggatgct 
ggtgatggagatggcggagctggggccgctcaacaagtacctgcagcagaacaggtgacctggggcatgcgagttgtgtgcggtgc 
caccccgcacatgccctgtcccccgagtttgggctgtgccggggccccgcccccacacacgccctgtcccccgagtttgggctgtg 
75 ccgggcctgatttctaggggaagctctctctccctctcctctctgtgtctctgagtctctgtctctctgtctctcttcgtgtctct 
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CTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTACATCTTTGAGGGTGTGCACCTGTGTGGATGTGTTT 
ATGTGGAAGCCAGAGGTCAATATTGGAGATCACCCTCTCTCCTCTCTCAGTCTCCAACTTAATTTTTTTTTTTTATTTATGTGAAT 
GTTGGTGTGAGTGTGTGCCACACAACGCAGATACTTATGGAGGCTAGAGGAGCTGGTCAGATCCCTCGGAGCTGGGCTTACAGCAC 
TTGTGAGCCTCCCAACATAAGTGCTGGGAACCAAACTCCGGTCCTCTGCAAGAACAGTACGTGTAGCCAGGCAGTGGTGACACAGG 
5 CCTTTAATCCTAGCACTTAGGAGGCAGAGGCAGGTGGATTTCTGAGTTTGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAG 

CCAGGACTACACAGAGAAACCCTGTCTCGAAAAAAAACCAAAAAGGAGAAAAAAAAAAGAAAGAAAAAAGAAGAAAAGAAAAGAAA 
AAAGAACAGAAGGCGTTCTTAACCACTGAACTATCTCGTTAGCTCTCCGCCTTATTTCATGAGACAAGGAACTATCTCATTAGCTC 
T CCG CCTT ATTTCGTGAGACAAGGAACTAT CTTGTTAG CTCTCTGCCTT ATTTCGTG AG ACAAGGTCTCTCACT AACACCGGAGCT 
CACCAATTCAGCCAAACAGAGCCCCAGGGATTACAGGTTCTCACTGGCATACCTGGCTTTTATATGAGCACTGTGGGTCCCAACTC 
10 AGGCTTCATCCCTATAAGTCAAACAGTTTACCAACTAAGGCACCTTCCTAGCCCTGTCCAGTGATAAAATCCTCAATGTGTGTGGA 

CAGGGCATTGCCCACCAGCAGGCAGAACATTCTTCTTTGGTAAACACCTGGAACAAACATGTTCCTGGGGCACCATCTGTGTCTCG 
TCTGGCCGACCTCTTGAGTGCCTGCATCTGAAGAGGCAGCAGCAGTTCGTTGATTCTGGTCCAGACATAGGTGCTCTAATGCTGCG 
GTCAACATAGAGTAACTCCCCGATTCCTCTGAGCCGGGGTTCCTTCTGTACAGCTTTTCGTCATCATTTCCAACATGGATGTGTGA 
GTTTGAGCATGTGCAGCAGGTGGAGGCCAAAGGTCAAGCCAAACCCATGCCCATCCCTTAGAATACCATCTGCTTCCTCTGAGACA 
15 GAGGTCCCTCATGGGCCAGAGCTCATCAGTTTAGCTAGACTTTCTGGGCAGGGAACACCAAGAATCCACCCGTTTCACTTACCCGG 

CTTTGGG ATTACAAGTG CAGGCCG CCCGCCATGTTTGGCTTTT ATTTCACG AGGG CG CCAGGCATCAAACTCAAGT CCTCTTG CTT 
GCAGGATGAGCGCTTTCCTAAAAAGCTTTCTCCATAGCGCTATGAATTTTTGTCCATCTCAAAGCATGCCTGAAAATGAAGCACAC 
TCATCATATAGTGTGTGTATGTGTATATGTGTATGCACATGTGTGTATGTGTATATGTGTATGCACATGTACATGGGTATGCATGC 
CCATGCATACGTGCAGAGGCCAGGAGAGGCCACTGTGTGTGTCCTTCTCAATCACTCTCTGCTTTATTCCCTCGAAACACAGCCAG 
20 GTGTGGTAGCACAGACCCTTAATCTCAACACCAAAGAGGCCGAGGTTGGTGGCTCTCTGTGAGTTTGAGGCCAGTCTGATCGACAC 

AGTTTATTCCAGGCTAGTTGGGGCTACAGAGGGAGACCTTGTCAAAAACAAACAAACAAACAAACAAAAAAGGTTCTCCCACAAAC 

AGAAAGTCCTGCCTGTTTGGTTTGGCGTGGTTTGATTTGGTGTGGTTTTGGTTATTCTGATAGCCAGCAAGCCTCCGCCTCTTCCT 

GTCCCCATCCCCTCCCAGTGCTGAGATTACAGCACAGGTGACCACACTCAACTTTCTCCCATCACTTCTGGGGATCGAAACTTAGG 

TCCTCAGGTTGTGCACGCAGCAACTGTCCTCGCCCTGAGTCATCTTCCCAGCCTGTCCTGTTGTCGACAAAGAAGGAACGAGTGGA 

2 5 CCGACCCTTCTTCCATGTACTCGGGGGACACGGCTGTGTGTTTGGAATGGCCGCCGTCCACTCTTGGTAATGATGTCGTGTGATTC 

TAGGCACATTAAGGATAAGAACATCATAGAGCTGGTTCACCAGGTTTCCATGGGGATGAAGTATTTGGAAGAGAGCAACTTTGTGC 

ACAGAGATCTGGCTGCGCGGAACGTGCTTCTGGTCACACAGCACTATGCCAAGATCAGCGATTTCGGTCTTTCCAAAGCCCTGCGT 

GCTGATGAAAACTACTACAAGGTAGGAGCGCTCGGTGCAAGCTCACAGAACAGGGAGAGGAAACAGCTCTGTGCAGGCTCACGGAG 

CAGGCTGAGAGCTCAGTACAGGCTCACAGAGCAGCTGAGGGGACAGCTTCCATGCATAGTTAAGGTTGCAGGTTATAAAGATATAG 

3 0 AAAGATAAATGTGTGCTCTCTGTATTTTACTATGGTAGAAATCTCACTAGTAACCTTGGAGAAAAGTATTCTTAAGATCGATTCTG 

TCCATCAAGAAACACAAACCAAAAATACTGTAATGTTTCTCAACTGGAATCTTTTTCAGACTAGGATCTTATGTTGAGTTTTTTGG 

TCTAATAGAGAGCAGAGGACAACTTACAGAAGTTGATTCTCTCCATCTACCATGCATATCGGAG GAAT CGAACTCTGATCTTCGGA 
TTCGGCAGCAGGCACCTTACCCATTGAGCCATCTTGCTGGCCTCTAAATGCTTGCGTCAACTTGCTTTGAAACATACAAATCAAAC 
35 AAATTGATTTT T CTTTTCTTAGGCAGGGTTTCATGGAGCCCAGGTTGGCATCTGTCTCCTGAGTGCTGGGGTTATAAGTATTCACC 

ACCACGATTGGGTTACTCAGTCTACCTAATACTATGACCCTTTAACACAGTTCCTCGTGTTGTGGTGACCCCCAACCTAAAATCTT 
TCATCGCTACTTCATAACTGTAATTTCGCGACTGATATGCAGGGTGTCTGATATGTGACCCCCAAAAGGGTCACTACATAGGCTGA 
GAACTACTGGGGGCTTTATGCGTGTTAAAGGAAACCACTGCTAACTGAGCCACTTCCTTGGCCCCAAAACTGGTGGATCCTTGAGA 
GATTTTTCCGAGTCCTTTTCACTGAATTGACACTGTGACTTTCAGCAGAGGCTTTTTCCTACCCCACTCCTTAAACCCAGCTCCTT 

4 0 TGTGCATCGGGGTGTGCACACCTGACTTAACGCATCACAGAGTGTCCACTCTGCTTCCAGGCCCAGACCCACGGGAAGTGGCCCGT 

GAAGTGGTACGCCCCCGAATGCATCAACTACTACAAGTTCTCCAGTAAGAGTGACGTCTGGAGCTTCGGAGTCCTGATGTGGGAAG 
CGTTCTCCTATGGGCAGAAGCCCTACAGAGTGAGCCATGCTTAGCTGTGTGTTTTGTGTCTCAGCCTCTTGGACTTAAGAAACCAT 
CCCT C AGT ATGGGGTTATTGCCACAAGAACCTGAACCCCTGG AATCTGAGGACAC CCTGGG GT CTCCCATC AC CTTCTAACAGTGG 
GCGGCTAGTGCAACCTAACTTACGCTTGTACTCACTTGAGAATGACATGTGATACTGAGTGAATGCATTCTCACTGTGCTACACAC 

4 5 atacgtgcaccaggcacaggccatccttcctgagagttaagtggaaatggtgatacggatggatgacatcaagtattttagttgta 

AGCGTGTGTGTTCTCATGTGTGTGCACACCTGTGTATGTGCAAACACATTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT 

gtgtgtagcccagagaccatcctcaggtgtcattcctcagggactctccactttgctttttgagacagtgttttcattagcctaag 

CTCACCCAATAGG CCAGGCTGGCTAG C CTGTG AGCCCCAGGGATCTG CCTG TCTCTCTACCC AG CACTGGGCAC ACAAACATT C AA 
TACCACGNNNNNNNNKNNNNNNNNNNNNNNNNNNNbttJNNNNNNNNNNNNNNN*^^ 

50 nnnnnnnnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNhWNNNNNNNNN^ 

nknnnnnnnnnnnnnnnnnknnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNNNNNNNNNNtmNNNtn^ 

N N NNNN NNNNNNNNNNNNNNNKNNNNNNNNNN>mNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNNNNNNNN^^ 

NNNNNNNNNNNNNJTONNNNNNmNNNimNNNNNNNNNlW^^ 

I^ftfNNNfNNNNNNNNNNNNNNNNNNNNNNNNNNNNNJWNNNNNNNN^ 

NN NNNNNNNNNNNI^mNfmNNNNNNNNNNNNNNNNNNNNlWNNNNNNNNNNNNNNN^ 

60 NNNNNtn^NNNNNNNNNNNNNNNNNNNNNNNNNNl^^NNNNNNNNNNNNNN^^ 

N^jv^^^JNNNNNNNNNNNNNNNNNNNNNNTWN! WNNNNNNNNW^^ 
j^I^^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
j^jNNj^NNfnWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNW 
j^vjl^NNj^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

6 5 nnnnnnnNNNNNNNNNNNIWNNNNNNNNKNNNNNNNNNNNNNNIWNNNNN^ 

NjgNjflfltfNNNNNi^NNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNCCAATCATGGTGTTTCATGGCAGGCATACTACTATATGCATTTTGTAACTGTGGGGATGTCATAAAGCATACG 
T AAGCAAACT AGGG CAG CTGC AAAGTCGCCAGCTGTTACAAT CTTATGAG ACTG TGATGTGG ATTGGGAG AAGTCAC AG AATCCCA 
GATGTCAACTCAAGCATCTAGAACACTCTTGCCTTCCACAAACTCAGACATGTCTGGGAGCATCACTGCTTCCAAGAATCCTAACA 
70 TCGAGGCTAGATGCTCCTGCTGACCACAGACAGCTCAGTACCAGAAGTCTCCCGATAGTGGTGCAGAGTTGCCACTTGCCACGTTC 

ACCACTGCTCAGCCCATAGGGTCGGAAGCCCCATCCCTATTCTTGGGTACAGTGTATTTTGCCTTCCCCTCCATCCCCTGAGCAGG 
ACAGACACCGTGCACGTGGTGAGAGCGTGAATCCACTGTGAGCCACTGGGCATGCTCTGCCCTACCTATGGGAAGGATCCCAGCCA 
CCGTGATAAAGCTGTTCGGTGCTAGTGAGGCACTCGATGTTAGAAAGCTGACATTGAATGTAGCCATACATTTTTTTTGCAACGTA 
TTTTTAATAAAGGTTCAACCTCCCCTCTAGCCCGCCACTCAGCAGAGGTAGCAGAAGATAAAAGTTATTCGGCTATGGGGGAAGTG 
75 GACCTGTTCAGCAATAGTTCTTTGGGGGGCGAGCTTGATCCTCTTGGGCAGCAGCTCAGCCCTGTAGCAAACACCAAATGTGATTC 



1088 




WO 03/008583 



PCT/US01/51291 



agcagctgcagaccagtccgctaggcaggcagacaccagocatgaaccagcagctacagttaagtcttttcatcgcttgctttcat 

cgcttgcttgcctcagcatctaacctgtaggcgacagcacagacttgctgggcaaagacttaggatgcacagggttgggctctgaa 

CCAGACCACAGCCACAGAAATCTGTGAGTTCTAGCAAGAGCACAAACCAATACCCCCTCTCCTTGAAAGTCCAGCTTGAACGTGGG 

tatggtatattacagctgtgtccatattctcctcttaagatttttagccaagggactaaggagatggctctgttggtaaagagtta 

5 CTGTTGTGTAACTCTAGGGACCTGACTTCAGTCCCTAGTACCCATATAAAATACACCAGGCCTGGTGGCAAGTGCTTGTGGTCCCA 

GCACCAGCAAGGAAGATGGAGACAGGAAAATCTCAGATGCTTTCTGGTCAGCCAGCC’TTGCCAACTTGACAAGTTCTAGGCAATTG 

aaagaccctgtctccaaaaaaaaaaaaaaaaaaaaaaaccaaggtagatggtgtctgaggaaggacaccaaggttgtcctctggcc 

TTCAGACACAGAAGATATTCTGTACCATAGTGCAAAACTCTTCTGGCTCACAAGGACATGGATCCCCAGGATGCTATAAAATGCAG 

gcttgagttctgtaagtttagagcaggaagagacatttctgaccatgctggaggcaggcgcagtgagcagcattcaccactgccag 
10 gaggcacggcgacttaatcatgtttccatgagcctatggataaacactaatacagctctctcttccttcttcagtgtggagaacag 

gccaggattcacagctgtggaactgaggcttcgcaattactactacgacgtggttaactaacagctccggcgcctgtccgtgcaca 
ccacggattcccaagcgatcacaggaaattcattcagatgaactggctctcagagtttcatctccctctgcccggagtgagagcta 
agctaacataggactcaccctcacaacaggtctggtgcccagagacagacaagcagcaagaccttggggcctgtggagtcgtctct 
ctggtctttgtttccatctgtgtggtcttcgctatcggtcacgtttgggagccatttccaaattctcttgacatcattccgttcct 
15 ctgggtccaggatttcagtgtcccctgaagatcagaaaagaaaagtgctttgccactccagcaaaggacataaagagaaacctcgc 

tggtgcagtcagcaagctggaaggtggttaaggacaatgacaagcctggacactggttttactctcagcgctgagacagagatact 
gtgtggatgacatgctgagatgtgctggcttggctgacacgcccctggagtccacctccctgcagtcgtgtgtgtttgctggagga 
ggtgtgaataacgttctgtgtggaggctgccgggggaggtgagctcccatgatcctctgcgactgagcagaagtgtgtcaggcaag 
ggtcagactcccctctctgcagagggaatgcatccaggactccttgttgctgccactaaaaaattgccaaccagcaacttaaggga 
20 ggaatggctcatttgagctcacagttggaggggataggccatcatggtggaaaagacaacaggcaggaaaggcttggtggcatgaa 

aaggaagctgg aaggtcacatgg catccacattcagg aaacaaagaatg aacaggaagtggggccagg ct ataagg ccctaaaggc 
cacctccggtgacccagttccttcagatccatctatcaaagattccacaggcctctcagacactgaatgccaacagctggggacca 
aatgttcaagcacacaaggtgcagtgccaggcaggggccttcctgaatgattacacagtgtggtatcctgacagagcgggtgagcc 
atctcaggtctgtccccttatgagccccgtttaccatcccagattcccccttgggacccccctcatctggatcattcccctccccc 
25 caggccctatctccaaacacctaggtactaagtgaacctaggtactaagtcttcaacacatgaattctgaggggacacattcatac 

tggagccgatggcagcctggtgaccaagaccatctcaggatgagtttctgaatggaatcttcattcgccataaaaccagagatgtg 
accttccccacaaggaagccttgctaagtgcgacattgagctgaggacacacaagctgagaattccccctctgtcctcctagcctt 
ggctaactactgaccatacaccgaatgtcacccattcacggcacttttgctgaggacctaaaagctacaaaggctgcatagccttc 
catctaggtctagggacatgtacagatgggagcatctcaccttcacctctgagacactgggacattcacagccagggatggtacag 
30 gagtccctgctggtggtgggctcaatgaacagagacgatggtgaaatgggtgcctctctttagaccagtggttctcaaccttccta 

atgctgagatctttcaatacaggtccttgcgttgtggcgactcccaaccatgaagttattttgttgctacattgtcactgtaattt 
tgctactatgatgaatcgtagtgtagatatctgatatgcaggatatcggatatgtaaatatctggtatgcaggatatgtgaaatga 
gggcacatcccacaggttgggaaccactgcctttgatagggaggcactatgcttagagcatggttaggaagtatttagaagctatt 
ggtgtgtcttggaattgtgttagtaggtcaaccgtcctgtggagggaaggaagggggtggaggaaatccctgtatgttgaattcat 
35 tgagcagacctgcagaacacagccttggtgaggaagtcccatgggtcagaccacctgtagatttagtcaggagaggaagggccact 

gtatagttatggagacaggactgtctgctctgagcaagaagttctctgctgagctcctagcctaccttcccttgtccccagggcta 
tagaaaggccacctcgaagaccagggagcatgtgtgagaagtctgtggaggcctctgccttcttcctggcctctctagcagtgcct 
ctccttcccagggatttgggactgaccgttatctggctatgactgagcagagtggagggatgggctttgccccccttcagaaagcc 
gaaaccggttcccatgtgcagagtcacatgtggccatcgaccagggctctcatctggtgaaaactgtgtcttactgtcaagattaa 
40 ttctctcccctgggccactgaggagggcagatggcaagaggatcctccctagaggatttagactatgaatgcccactaaatttgca 

aggtcagaaactagccaaggtccttctcaggcatctatccttaacttggtctctccacaagctgcctctgatgctccgagcccctt 
ctgcctggcagctgggctccctgtgtgcttttacctatgacccttggtcagcagagtacaaggagcacctaagctgcctcgccacc 
tcccactgactgcaaacaccacatacctcatgcggaaccgaatgtctctccagtaaacaccccagccagccattcataaaaacctg 

TCTCTGTGTGCGCTGGGACATGTCCTCCCTGTACCCCGGGCCTGCTTTGTGTGCCAGACAGTGACTCCACAGGGArGCCAGGTCTG 

45 tgattgcattgctccttgcagagggaagccctcggttgtccttctctgggaatgctgccacccagagcagcacacagtgattccct 

GTTATTTCAGAAATTATTTTAAATAAAGATCTACTATTAGTCTTGTGATGACCTTTACGGATGCAGACAGGAGATGATGGGATATA 

CACCCTTGACTAGAGCTGGCCAGCATCTTCGTAAGTGCAACCTGCTTGTGAAATACTGAGCCCTCAGTCATACCACTCGCTACATT 

TGGGTGGGAACGCAGACTCCAGAGCTCACCTATTCTGCCGCTTCAGAAGCCTGCAAGGAGAGCCCGGTCCTGTGAGGGGAAACAAC 

tgtgtctgagattcgtaggctgagaactgacagccgaactcaaacccagtagaaagtggtacaaggagaccccaaggtggccagag 
50 agggcggggtgagctttgccactgtcaatgaagacaacacgaaagcatcagagcagagaaggtgaggatgtaaaggtcccgagccc 

tgggctcctctcattctatagggagttatgagcaggcacacatacatacactacatataattgcatgtgtgcatagacaagcatct 
tatgtatgtatacacaggaacacatacacatgcatgcacaaacgtgcattaaaaacatgcctgcaaatgcacactgcacacacaga 
catgaacctgtgtacacaaatccacaatcacatgtacatgttgacacatccccactcgcaatgccactttgcccacaggctaatct 
gatcttggaaatccctccatggagagtcccttcccaagtgactctaggctgtgtcaagttcatagtttaatctaagcatggtacag 
55 agagtgtatggtaaagagaacctgagtttagcccccagtgcctatgtagagaggcagtgcattggcacatgcccgcagcgccagct 

ctggggagggagaagcagatcgctacagctcactggccatccagcctcacccagcacggttgtcacattccaggtcttatgatcct 
gtcttagaaaaataaaggagaaagcagctgaagagaacactcagtgtcaaccttctgcatgcacacatacaaacatgcacccctga 

ACACATGCACCCCTG AACACATG CATGCACACACATG CATACATACACATG CACTGGCAC ACATAC AAACATG CAC CC CTG AACAC 

atgcacacatgaacacatgcatgcacacacatgcatgcacacacatgcatacatacacatgcactggcacacatacaaacatgtac 

60 C C CTG AACAC ATG CACACATG AACACATG CATG CACACACAT GCAT ACAT ACACATG CATTGGCACACAT AC AAACATGT AGC C CC 

gaacacatgcacacacacaaacatgcacacatacaaacatgcacacatgaacacatgcatgcacacatgtgcacacaaacatgcac 

ATGTGAACACATGCACATGCATGCACACACTCATGCACACACACACATACACATGAGCACACACATGCACGCACGCATGGCAAAGA 

ACGCAATGCCTCTGAACAACCTCAATTTAAGAGCATTGCCTGCACACGCATCAACACTTGTCTATCCATACATGTGGACTTGTGTA 

agagccacagacttttaaagctggcaggctcccacactgtaccaattggtttcccggtgctgtgacaaatacctgagtaaagcaac 

65 TTAAAAGGAGGAAAGGCCTGTCTTGGCAGCAGTCTCTGAGGCCTTGTTCCTGGAGTGAGGGTTCAAGCCCAGGCTCTTGGGCAGCC 

taccaagccacatccagccaatgcaggatacagaggtgcaaagcagagactggaggtttagccaatgtaaccacatcagagatagg 

GACAAAGATGGTTGCTGACCCTCCTAAGCCCATCTTCTGGGGTCCTGGCACGAAGCTTAGGTTTAAAGAGAGGACCAGCAACATGT 
CCCCATGGAGGCATGCrCCCATCTGGCAACACGTTTCAGCTCCAGTCTCCCATGAGCAGCACCCTGACACAACCTCTCCCCAGGAG 
ACCAGCTCCCCTCCTGGCTGGCACCGGGCTTCAGCCTTATCCTTCTCCACCAGCTCCTTGGTTTGCAGCTTTGCTGCTCTGATGGT 
70 CAAAGGGAGATGCGTGGGGCTCTCGCTACAGCAACGTTATTCCTGCCAGGATGGTAAAGCTGTGGGTACCTGACGCTGCTGATTTG 

TGTCTGTGGTGGCATAGCTTCTCACCAGAGGAGCACACCGTGGAGGAAGCTCCTCTCTTACTGTGGTCAGGAAGCAGAGAGAGAGG 
GAGAGCGGTTCCCAACATCTACAACAGCATTCCTGACGAACGGCTTCCCTTTCACAAGGCCCCAGATCTTTGAGTTTATTATTTTA 
TTTGTTTGTGTGTATGTGCATGTTCACACACATGTGCACCCGCGCATGTGTGTGTGTGCTTGTGTATGTGTGTGCTATGTGTGCAA 

g^^ttccttctgaggacagaagagannnnnnnnnnnnnnnnnnnnnnnnnnni^jnnnnnnnnnnnnnnnnnnnnnni^^ 

75 NNNNNNNNNNNNNtn'JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 
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NNN^INNNNNNNNNNNNNNNNNNNNNN^^ S JNNNNNNNNNNN^^'JNNNNNNNN^ 

^rNNNNNNNN! , T^JNNN^^NNNNNNNNNNNNNNNN^^^^^JNNNI^NNN^ 

frntfNNNNNNNNNNNNNNNNNNNNNNNNNNNNbftJNNNNNNNNNNNNNNNNNN^ 

NNjjNNNNNNNmWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

5 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

Ntn^NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN>^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^^ 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnni^^ 

NNNNNNNNNNNNNNNNNNtWNNNNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNN^^ 

XQ j^j^igjjNNNN>n^NNNNNNNNNNNNNNNNNNNNNNNNNl^n^NNNNNNNNNyn^^ 

nniwnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn^ 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN^ 

NNNNNNNNNNNNNNNNNNN 

15 MOUSE SEQUENCE - mRNA 

GGCACGAGGGAGGAGAAGGCGGCGGCGGAGAAACAGGAGGAGGGAGGAGGAGAGGGGGTTGGAGGACGCGGCCACCTGCCCAGGTA 
GGAGCCACTCCGCCTCGCCGCACCCTAGCAAAGGGCCTCGGCACCCCCAGGCGACAGACCTTGGCTAAACTAGGCTGGACCGCAGT 
TTTGCTCCAGTGACTGCGGCTGAGCGCGGACCCGCCGGGCTCCGGCGCGGGACCAGAACTCCCGCCTGCAAACGCGCGCGCCCGGG 
CGCGGAGTGGGGCCCAGCCGGAGCTCCGCCTCTCGGCAGCTGGAGGATCGGAGAACCGGGAGACTTCCACGGTGCGCGCCCCCGAA 
20 GCAAAACAACGTCCCCAAGCATTTGAGATCCGGGACTGTCGTCGTGCGCGCCTGTGAGTTGCTGCAGAGTCCCAGCGCCTCTGAAA 

TGCGGTACTTCTCCATACACTTCCCAGAACTCTGAAGGGGTGCAGACATGGCGGGAAGTGCTGTGGACAGCGCCAACCACCTGACC 
TACTTTTTTGGCAACATCACCCGGGAAGAGGCTGAAGACTACCTGGTCCAGGGAGGCATGACCGATGGGCTCTACCTGCTACGCCA 
GAGCCGCAATTACCTGGGTGGTTTTGCTTTGTCGGTGGCTCACAACAGGAAGGCACACCACTACACCATCGAGAGGGAACTTAATG 
GCACCTACGCCATCTCCGGGGGCAGGGCCCATGCCAGCCCAGCAGACCTCTGCCATTACCACTCCCAGGAACCTGATGGCCTTATC 
25 TGCCTCCTTAAGAAGCCCTTCAACCGGCCCCCGGGAGTACAGCCCAAGACCGGACCCTTTGAGGACCTGAAGGAGAACCTCATCAG 

GGAATATGTGAAACAGACCTGGAACCTTCAGGGCCAGGCTCTGGAGCAAGCCATCATCAGCCAGAAGCCCCAGCTGGAGAAGCTGA 
TCGCCACCACGGCCCATGAGAAGATGCCCTGGTTCCATGGCAACATCTCCAGAGATGAATCAGAGCAGACGGTCCTCATAGGGTCA 
AAGACCAATGGAAAATTCCTGATCAGGGCCAGAGACAACAGCGGCTCCTATGCTCTGTGCCTGCTGCACGAAGGGAAAGTATTGCA 
CTACCGCATTGACAGGGACAAGACCGGGAAGCTCTCCATTCCTGAGGGGAAGAAGTTTGACACCCTCTGGCAGCTAGTGGAACATT 
30 ACTCTTACAAGCCAGATGGGCTACTAAGAGTCCTCACGGTACCATGCCAAAAGATTGGTGCACAGATGGGCCACCCAGGAAGCCCA 

AATGCCCATCCCGTGACTTGGTCACCGGGTGGAATAATCTCAAGGATCAAATCCTACTCCTTCCCAAAGCCTGGCCACAAAAAGCC 
TGCCCCACCCCAAGGGAGCCGTCCAGAGAGCACTGTGTCCTTCAACCCCTATGAGCCAACGGGAGGGCCCTGGGGAGACAGAGGCC 
TT C AG AG AG AAG CC CTGCCCATGGACACAG AGGTGTACGAGAG CCCTTATGCTG ACCCTGAAGAG AT CCGGCCCAAAG AGGT CTAC 
CTGGACAGGAGCCTGCTGACCCTGGAGGACAATGAACTGGGCTCCGGTAACTTCGGGACTGTGAAAAAGGGATACTACCAAATGAA 
35 AAAAGTTGTGAAAACCGTGGCTGTGAAAATCCTGAAGAACGAGGCCAACGACCCGGCTTTGAAGGACGAGCTGCTGGCAGAGGCGA 

ACGTCATGCAGCAGCTGGACAACCCCTACATTGTGCGCATGATCGGAATCTGCGAGGCGGAGTCCTGGATGCTGGTGATGGAGATG 
GCGGACGTGGGGCCGCTCAACAAGTACCTGCAGCAGAACAGGCACATTAAGGATAAGAACATCATAGAGCTGGTTCACCAGGTTTC 
CATGGGGATGAAGTATTTGGAAGAGAGCAACTTTGTGCACAGAGATCTGGCTGCGCGGAACGTGCTTCTGGTCACACAGCACTATG 
CCAAGATCAGCGATTTCGGTCTTTCCAAAGCCCTGCGTGCTGATGAAAACTACTACAAGGCCCAGACCCACGGGAAGTGGCCCGTG 
40 AAGTGGTACGCCCCCGAATGCATCAACTACTACAAGTTCTCCAGTAAGAGTGACGTCTGGAGCTTCGGAGTCCTGATGTGGGAAGC 

GTTCTC CT ATGGGCAG AAG C CCT ACAG AGGG ATG AAAGGGAG CGAAG TG ACCG C CATG CTGGAG AAAGG AGAGCGG ATGGGGTGCC 
CTGCAGGATGCCCGAGAGAGATGTACGACCTGATGAACCTGTGCTGGACTTACGATGTGGAGAACAGGCCAGGATTCACAGCTGTG 
GAACTGAGGCTTCGCAATTACTACTACGACGTGGTTAACTAACAGCTCCGGCGCCTGTCCGTGCACACCACGGATTCCCAAGCGAT 
CACAGGAAATTCATTCAGATGAACTGGCTCTCAGAGTTTCATCTCCCTCTGCCCGGAGTGAGAGCTAAGCTAACATAGGACTCACC 
45 CTCACAACAGGTCTGGTGCCCAGAGACAGACAAGCAGCAAGACCTTGGGGCCTGTGGAGTCGTCTCTCTGGTCTTTGTTTCCATCT 

GTGTGGTCTTCGCTATCGGTCACGTTTGGGAGCCATTTCCAAATTCTCTTGACATCATTCCGTTCCTCTGGGTCCAGGATTTCAGT 
GTCCCCTGAAGATCAGAAAAGAAAAGTGCTTTGCCACTCCAGAAAGACATAAAGAGAAACCTCGCTGGTGCAGTCAGCAAGCTGGA 
AGGTGGTTAAGGACAATGACAAGCCTGGACACTGGTTTTACTCTCAGCGCTGAGACAGAGATACTGTGTGGATGACATGCTGAGAT 
GTGCTGGCTTGGCTGACACGCCCCTGGAGTCCACCTCCCTGCAGTCGTGTGTGTTTGCTGGAGGAGGTGTGAATAACGTTCTGTGT 
50 GGAGGCTGCCGGGGGAGGTGAGCTCCCATGATCCTCTGCGACTGAGCAGAAGTGTGTCAGGCAAGGGTCAGACTCCCCTCTCTGCA 

GAGGGAATGCATCCAGGACTCCTTGTTGCTGCCACTAAAAAATTGCCAACCAGCAACTTAAGGGAGGAATGGCTCATTTGAGCTCA 
CAGTTGGAGGGG AT AGGCCATCATGGTGGAAAAGACAACAGGCAGG AAAGG CTTGGTGGCATGAAAAGGAAGCTGGAAGGTCACAT 
GGCATCCACATTCAGGAAACAAAGAATGAACAGGAAGTGGGGCCAGGCTATAAGGCCCTAAAGGCCACCTCCGGTGACCCAGTTCC 
TTCAGATCCATCTATCAAAGATTCCACAGGCCTCTCAGACACTGAATGCCAACAGCTGGGGACCAAATGTTCAAGCACACAAGGTG 
55 CAGTGCCAGGCAGGGGCCTTCCTGAATGATTACACAGTGTGGTATCCTGACAGAGCGGGTGAGCCATCTCAGGTCTGTCCCCTTAT 

GAGCCCCGTTTACCATCCCAGATTCCCCCTTGGGACCCCCCTCATCTGGATCATTCCCCTCCCCCCAGGCCCTATCTCCAAACACC 
TAGGTACTAAGTGAACCTAGGTACTAAGTCTTCAACACATGAATTCTGAGGGGACACATTCATACTGGAGCCGATGGCAGCCTGGT 
GACCAAGACCATCTCAGGATGAGTTTCTGAATGGAATCTTCATTCGCCATAAAACCAGAGATGTGACCTTCCCCACAAGGAAGCCT 
TGCTAAGTGCGACATTGAGCTGAGGACACACAAGCTGAGAATTCCCCCTCTGTCCTCCTAGCCTTGGCTAACTACTGACCATACAC 
60 CGAATGTCACCCATTCACGGCACTTTTGCTGAGGACCTAAAAGCTACAAAGGCTGCATAGCCTTCCATCTAGGTCTAGGGACATGT 

ACAGATGGGAGCATCTCACCTTCACCTCTGAGACACTGGGACATTCACAGCCAGGGATGGTACAGGAGTCCCTGCTGGTGGTGGGC 
TCAATGAACAGAGACGATGGTGAAATGGGTGCCTCTCTTTAGACCAGTGGTTCTCAACCTTCCTAATGCTGAGATCTTTCAATACA 
GGTCCTTGCGTTGTGGCGACTCCCAACCATGAAGTTATTTTGTTGCAGATTGTCACTGAATTTTGCTACTATGATGAATCGTAGTG 
TAGATATATGATATGCAGGATATCGGATATGTAAATATCTGGTATGCAGGATATGTGAAATGAGGGCACATCCCACAGGTTGGGAA 
65 CCACTGCCTTTGATAGGGAGGCACTATGCTTAGAGCATGGTTAGGAAGTATTTAGAAGCTATTGGTGTGTCTTGGAATTGTGTTAG 

TAGGTCAACCGTCCTGTGGAGGGAAGGAAGGGGGTGGAGGAAATCCCTGTATGTTGAATTCATTGAGCAGACCTGCAGAACACAGC 
CTTGGTGAGGAAGTCCCATGGGTCAGACCACCTGTAGATTTAGTCAGGAGAGGAAGGGCCACTGTATAGTTATGGAGACAGGACTG 
TCTGCTCTGAGCAAGAAGTTCTCTGCTGAGCTCCTAGCCTACCTTCCCTTGTCCCCAGGGCTATAGAAAGGCCACCTCGAAGACCA 
GGGAGCATGTGTGAGAAGTCTGTGGAGGCCTCTGCCTTCTTCCTGGCCTCTCTAGCAGTGCCTCTCCTTCCCAGGGATTTGGGACT 
70 GACCGTTATCTGGCTATGACTGAGCAGAGTGGAGGGATGGGCTTTGCCCCTTCAGAAAGCCGAAACCGGTTCCCATGTGCAGAGTC 

ACATGTGGCCATCGACCAGGGCTCTCATCTGGTGAAAACTGTGTCTTACTGTCAAGATTAATTCTCTCCCCTGGGCCACTGAGGAG 
GGCACATGGCAAGAGGATCCTCCCTAGAGGATTTAGACTATGAATGCCCACTAAATTTGCAAGGTCAGAAACTAGCCAAGGTCCTT 
CTCAGGCATCTATCCTTAACTTGGTCTCTCCACAAGCTGCCTCTGATGCTCCGAGCCCCTTCTGCCTGGCGACTGGGCTCCCTGTG 

tgcttttacctatgacccttggtcagcagagtacaaggagcacctaagctgcctcgccacctcccactgactgcaaacaccacata 

75 CCTCATGCGGAACCGAATGTCTCTCCAGTAAACACCCCAGCCAGCCATTCATAAAAACCTGTCTCTGTGTGCGCTGGGACATGTCC 
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TCCCTGTACCCCGGGCCTGCTTTGTGTGCCAGACAGTGACTCCACAGGGATGCCAGGTCTGTGATTGCATTGCTCCTTGCAGAGGG 

AAGCCCTCGGTTGTCCTTCTCTGGGAATGCTGCCACCCAGAGCAGCACACAGTGATTGCCCTGTTATTTCAGAAATTATTTTAAAT 

AAAGATCTACCTCGTGCC 
5 MOUSE SEQUENCE - CODING 

ATGGCGGGAAGTGCTGTGGACAGCGCCAACCACCTGACCTACTTTTTTGGCAACATCACCCGGGAAGAGGCTGAAGACTACCTGGT 
CCAGGGAGGCATGACCGATGGGCTCTACCTGCTACGCCAGAGCCGCAATTACCTGGGTGGTTTTGCTTTGTCGGTGGCTCACAACA 
GGAAGGCACACCACTACACCATCGAGAGGGAACTTAATGGCACCTACGCCATCTCCGGGGGCAGGGCCCATGCCAGCCCAGCAGAC 
CTCTGCCATTACCACTCCCAGGAACCTGATGGCCTTATCTGCCTCCTTAAGAAGCCCTTCAACCGGCCCCCGGGAGTACAGCCCAA 
10 GACCGGACCCTTTGAGGACCTGAAGGAGAACCTCATCAGGGAATATGTGAAACAGACCTGGAACCTTCAGGGCCAGGCTCTGGAGC 

AAGCCATCATCAGCCAGAAGCCCCAGCTGGAGAAGCTGATCGCCACCACGGCCCATGAGAAGATGCCCTGGTTCCATGGCAACATC 
TCCAGAGATGAATCAGAGCAGACGGTCCTCATAGGGTCAAAGACCAATGGAAAATTCCTGATCAGGGCCAGAGACAACAGCGGCTC 
CTATGCTCTGTGCCTGCTGCACGAAGGGAAAGTATTGCACTACCGCATTGACAGGGACAAGACCGGGAAGCTCTCCATTCCTGAGG 
GGAAGAAGTTTGACACCCTCTGGCAGCTAGTGGAACATTACTCTTACAAGCCAGATGGGCTACTAAGAGTCCTCACGGTACCATGC 
15 CAAAAGATTGGTGCACAGATGGGCCACCCAGGAAGCCCAAATGCCCATCCCGTGACTTGGTCACCGGGTGGAATAATCTCAAGGAT 

CAAATCCTACTCCTTCCCAAAGCCTGGCCACAAAAAGCCTGCCCCACCCCAAGGGAGCCGTCCAGAGAGCACTGTGTCCTTCAACC 
CCTATGAGCCAACGGGAGGGCCCTGGGGAGACAGAGGCCTTCAGAGAGAAGCCCTGCCCATGGACACAGAGGTGTACGAGAGCCCT 
TATGCTGACCCTGAAGAGATCCGGCCCAAAGAGGTCTACCTGGACAGGAGCCTGCTGACCCTGGAGGACAATGAACTGGGCTCCGG 
TAACTTCGGGACTGTGAAAAAGGGATACTACCAAATGAAAAAAGTTGTGAAAACCGTGGCTGTGAAAATCCTGAAGAACGAGGCCA ' 
20 ACGACCCGGCTTTGAAGGACGAGCTGCTGGCAGAGGCGAACGTCATGCAGCAGCTGGACAACCCCTACATTGTGCGCATGATCGGA 

ATCTGCGAGGCGGAGTCCTGGATGCTGGTGATGGAGATGGCGGACGTGGGGCCGCTCAACAAGTACCTGCAGCAGAACAGGCACAT 
TAAGGATAAGAACATCATAGAGCTGGTTCACCAGGTTTCCATGGGGATGAAGTATTTGGAAGAGAGCAACTTTGTGCACAGAGArc 
TGGCTGCGCGGAACGTGCTTCTGGTCACACAGCACTATGCCAAGATCAGCGATrTCGGTCTTTCCAAAGCCCTGCGTGCTGATGAA 
AACTACTACAAGGCCCAGACCCACGGGAAGTGGCCCGTGAAGTGGTACGCCCCCGAATGCATCAACTACTACAAGTTCTCCAGTAA 

2 5 GAGTGACGTCTGGAGCTTCGGAGTCCTGATGTGGGAAGCGTTCTCCTATGGGCAGAAGCCCTACAGAGGGATGAAAGGGAGCGAAG 

TGACCGCCATGCTGGAGAAAGGAGAGCGGATGGGGTGCCCTGCAGGATGCCCGAGAGAGATGTACGACCTGATGAACCTGTGCTGG 

ACTTACGATGTGGAGAACAGGCCAGGATTCACAGCTGTGGAACTGAGGCTTCGCAATTACTACTACGACGTGGTTAACTAA 

HUMAN SEQUENCE - GENOMIC 

30 CTCTTTAGTACTTGTAAATGCCTGATGGGTTCTTCCTGCTTACTGCACAGGCAAAACCAATTTATTGAGACCACACCATCACAATA 

AAAGAGTTTAATTGACACAAGGCCGGCCACACCACATGAGAGATGAAGTTACTACTCAAATCAATCTCGGAAAATTTGGAGGCTAG 
GATTTTTCAAAGATAGTATGGCAGGCTAAGGAGTCTGTTTCTGGGTGGGAGCACATGACTGGTCCGTAGGGTTGGTGGGGTCAGGG 
AGGTCAGTGGGGTCAGCAGGGCCAGCAGGGTCAGCAGGGTTGGTGGATCCAGGTGAAGCCATTGGTTGTCAGAAATTCAAAAACCT 
AAAAGGTATCTCAAAAAGCGAATCTTAGTTTCTGCAATGGTGATGTTATCTGCAGGAGTAATTGGGAAACTTGCAAAACTTGTGAC 

3 5 CTCTAAATAATAGCTGGTAATCATTTATGTCTACACCTTAGCAGAATTCAGGCTCCTCACACCCTCCTAACCTGGTGGCCTTTCAC 

AAGCTTTACAAAGGTGGTTTAATTTGGGGAAAGGACTATTGTCATTTAAACTATAAACTAAATGTCTCCCCAGGATAACTTAGCTC 
AGACCCAAGAATGGTTAAGGGCAGTTTGGAGGCTAATGGCAAGATGAAATTTGGTTAGATCAGATACTTTCCACTGTCATAATTTT 
CCCACTGTTATAATTTTTGAAAAGGTGGTTTTAAGTTAGAATGGCAATCATTAAAAAGTCAGGAAACAACAGGTGTGGAGAGGATG 
TGGAGAAATAGGAACACTTTTACACTGTTGGTGGAACTGTAAACTAGTTCAACCATTGTGGAAGTCAGTGTGGCGATTCCTCAGGG 
40 ATCTAGAACTAGAAATACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGACTATAAATCATGCTGCTATAAAGAC 

ACATGTACACGTATGTTTATTGCGGCACTATTCACAATAGCAAATACTTGGAACCAACCCAAATGTCCAACAATGATAGACTGGAT 
TAAG AAAATGTGGC ACATATACACC ATGG AATACT ATG CAAC CATAAAAAATG ATG AGTTCATGTC CTTTGTAGGGACATGGATGA 
AATTGGAAATCATCATTCTCAGTAAACTATCGCAAGAACAAAAAACCAAACACCGCATATTCTCACTCATAGGTGGGAATTGAGCA 
ATGAGAACACATGGACACAGGAAGGGGAACATCACACTCTGGGGACTGTTGTGGGGTGCGGGGAGCGGGGAGGGATAGCTTTAGGA 

4 5 GATATACCTAATGCTAAATGACGAGTTAATGGGTGCAGCACACCAGCATGGCACATGTATACATATGTAACTAACCTGCACATTGT 

GCACATGTACCCTAAAACTTAAAGTATAATAAAATAAAATAAAATAAAATAAAATAAAATAAAATAAAATAAAATAAAATAAAGAA 

AAGGTAGXTTTATAAAGATAAATATACAGATCAATGAAATAGAATTGGAAGTCTGGAAATAAACCTTTACATTGATTTTCAAAAAG 

TGTGTCAACTCAATTAGGACAGAATAATTGTTTTAACAACTACTGTTGAACTGGTACAACTGGAAATCTGCATGCAAAAAAAATGA 

AATTGGATCTTTGCCTCATATTGTACATGAAAATTAACTCAAAATGGATGTTGGGCATAAATGTAAGAGTTAAAACTATAAAATTC 

5 0 CT AGAGGAAATCAT AGGAGT AAAT CTTCATG ACCTT AGATAGTAGTTTCT TAG CT ACATCACCAAAAGC AT AAACAACAAAAGAAA 

AAAGTCGATAAATTGAACTTCATCAAAATTAAAAACTTTTATTCTGCAAATGATACCATCACAAAAGTGAAAAGACAACTCTCAGA 

acaggagaaaatattgggaaattctatatctaataagagacttgtattcaaaatatgtaaagaactcttacaacttaatgatacaa 

AGATAAGTGACTCAATTGAAAACTGGGCAAATGATCTGAATAGACACTTCTCCAAAAATATGCAAATGACAAAGAAGCACATGAAA 

AGATTCTCAGCATTGTTAGTCATAAATGAAATGAAAATGAAGTCATCAGATACCACTTCACGCCCACTAGGATGGCTATAATCAAA 

5 5 ACGACAGACAATAACAAGAGTTGACAAAGATGTGGAAAAATTGGAACCCTCCTGTTTTGCTGGTGG aaacctgaaaatggtgaagc 

CACTTTTGAAAACAGTTATCAGTTCCTCAAAATGACAAACATAGATTTACTATATCACTCAGCAATTCCACTCCTAGTTATATATT 

caagaaaaaaggaaaatatacacccacacaaaaacttgtataggaatggttgatgcaaaattatttatagtagccaaagagcagaa 

accgatgagtggataaataaaatgtggcctatccatacaatggaatattatttggtactaaaaatgtaaaacactgatgtatgcta 

taacatgaatgaaaacattatgctaagtaaataagccagtcacaaagagcacatattacatcatgcaatttatatgaaatgtccag 

6 0 aataggcatgtctacagagacaaaaagtagatgggaggttttcctagggccttggatggggaggagggaaaggattgtgtgggatg 

ggaagcatgagaagtgatatgggtatggggttttgttttgtggtttaaaaaagttcttccaggtgcagtggctcacatctgtaatc 
ctagcacttaaggatgcagtggcaggagtatagtgtgagcccaggagtttgagacctgcctgggcaatataaagagaccccattct 
tcacaaaaaagaaaaaaagtgcttaaaaaagttctaatattgatagtgatgatggttgtacaactttgtgaatacacttaaaacaa 
tttaattgtatactttcaacaagtaaactggatgttatgtgaattatatcttttgaaaacttaaaaatggaaccgcactttgaaaa 
65 atataaaaaagaaaaagaatgaaaagatcttggtatgagaaaaaccatctaattttcactacagtgaaaaataacagctgaactac 

cttctaattatataa ttat attttaaaagagtactctgttaagcaaatgattagctacccattgaaatagatgaaagggaggagtt 
atttttgagcataagttttttccatccttttgaatctccagtggcttgggtcatgtctggcaagtaaaggaccctaattcaattat 
tgaattgtttgctccctggaatttcacaaaaaaataaggaatcaggtacacagaggaaacttgacttgctcagagctgcacaccta 
caaaaagtagcagagctgagactactatggcccgtgcttcctgacccgtggccagtgcacctaccgctgggtttaaacacatgtga 

7 0 tcacacttcagacactatctttggtctttaagtaacttttctgttttgtttgttcaaaagattactaacaaaagaaaaatgaggaa 

gtttaccatttgtaggtgaaaagtcacttttatatctggttgaattggttagggaataccagcagaaggaagttgttcctctggct 
acatcctgtgtcatttcagcaactggatgaatgtgatcagaaggtgaaaatcactgagagaagccactcacctccatcatgctggt 
ctatcaaaattaacttcccttcataggacacaatagggttgttactttttttttaaaggtatacctacatatgaaaataattaatt 
ttatctaaatttaatgtaatatgcataaaaatacacctgatgctgtcctaactatgcaatattctcctttgtgtgtcaataaaagt 
75 gtattatttcaatacatggagttggttattattttacttgcaacctaaagcaccttaacagatatatcatgtgtaacttgtgtatt 
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tttttaatttagaagagacaaaaatgaggaccttacattctaaatattaaaatgtgcaatcacatgagtccaggagtttgagacca 
gcctggcaacgtagtaaaaccccatctctactaaaaatacaaaaagtcccagctactcaggaggctgaggtgggggaatcacttga 
gctggggaagccaaggctgcagtgagctgtgattgcgccactgcactccagtctgagtgacagagtaagaccctgtcacaaaaaaa 
aaaaagtacagcgtatattctatagtaaaaaacatgtgggccattacattctgaaagaacatagtgaaacatttacagaatatcaa 
5 ggcctcaccatctagaagaaaagaatccttactttcctcatctttctacctcaagaaaaaagggaagcgggaagaaacaaaagtgc 

taaagttacaagtggtaaccaaacaagaaaaggagaaccgcttaacaaaatgcactttgaaaagcgctggctcatataaaaaccag 
aagtttgagagtatcacaatgaggccacactccaacctcccagaaaccatatattgtgcgtctacaaaatcctgaacaattctcac 
tcagatcttgagagaagaaggggccattgtttatccttagtttttctcatttttgactgtggagtagtgaaaatggctgcagtgga 
gattagtgcaaaaggaaatagcagcaatgtggcatgattttgtcagagtgtgaggactccaacgacccacattaattgggggaatg 
10 agctgaaactcacagatgcccccaacctcgctggacagagtaagctcagccttctccctccctcaatgaagtgcgaagcctgcatg 

ttcctcacagtctcacattggaaggaggggcccagtttgtgcaacacaactccagctaagcccacccccaccattcccacgctcaa 
AGGTTATAG AAAATCAAGCTCAAAAGG AAT ATT AAGC CGT C AT ATGT AAT CCAGAAAAGG GG T AAG AAAAGG CT CTG ACATG AGG A 
TTTAGGAGCTGCCACACACAAAGGGGCAGAGCAAAGTGAAAGTCTGAAGAAAGCTGCCAAGTATGGACAAGATGAAATCAATGAAC 
TAGCAGCTATGCAAACCTTAAAAGAAAATAACATGCACAAATTAAAAATAAAATCCAGTCTGAAAGAATTTTTAAGTGCACAGGCT 
1 5 ACAAAATTTGATAAGAGCCTGCATTCAATTTTTTAAAAAACTCAAGAACCGATTGAATAACCAAGAGAAAATAACTAAAAAGAGTG 

AGATAGAGAGAACCAGAGACAAAGAAATAATTTGAGGACCAATAAACCTACCTACAGGTAAATTAGAAATAACAAGAAATAAAGCA 
GACC CAGCT AAACATTTAGTT CC CG AAAAAAAAG AAAGGGAG AG AG AG AAAAT CACT G TG AACCAGG AAG AAAAAACAAAGT AG AT 
TACTACAATCAGAGAAAAGATAATAGACTTAGATGATAAAAAGTTAATTAATATCCTTGAAGAAAAGCACTTAACAAATAAAAAGG 
TATTTAAAATCACACAAGAAAAAATTCTTTGAATGAAGATCTAAATCTGCGCATTACAATGGTGGATACACAGCATTATATATTTG 
20 TTAAACACCATACAATATACAACACCAAGAGGGAACCTCAATGCAAACTTTGGGCTTTGGGTGATTATGATGTGCATTAAAGAGTG 

CATTGTGTTTAAGAAATAAAAGATGGCCGGGTGTGGTGACTCCTGCCATCACTTTGGGAGGCCAAGGCAGGATGATCACCTGAGGT 
CAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACTCTGTCTCTACTAAAAATACAAAAAATTAGCTGGGCTTGGTGGCGGGCG 
CCTGTAATCCCAGCTGCTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCAAGATCACGCC 
ATTGCACACCAGCCTGGG CAACAAG AGTGAAACTC CAT CT CAAAAAAAG AAAAAGAAATAAAAG ATG CTGGTTG AT CTG T AT CAGT 
25 ATATATCCTTGTCAAGTTTCTTAATATCTCAGTTAAAGAAAGTTTCCTCCAGCAGCCTGGAAAGAAGAGCAAGTCACCTAAAAGAG 

GACAAAGGACTGGCTGTTCTCACATTTCTCCAAAACAACATTCAATGCCAAAGGGGCAAGGGAGGAAAATCAACCGAGTCTAGGCC 

aaagggaAgtaggatggagacacaatgtgcccaccttgatgtcactgcaatacaacagcaacagaataacatcctgaaagtggaga 

gcattgatagatgcagtatgtgggatcacatcttcacagagtccatccagctcatcaacaaagaaagtaggaatgagatatggtgg 

tagaaaggtctggaggtgcataaggtatccttttaaatggagaactaagaagagaccactgagggtttatggttacagaaatcaaa 

3 0 aattttaaacttaactatgtaaaactcatataactagggaaacgtgagaggtgagctgaagtgaagtggagtgagagaggtaattg 

gttcatgtatcatagcagagttactgatactgtctgaaattaaagctcatggtttagaagaaatgacgaaaactgcttattattgt 

c acttttcttttccttt aat caaagtggggtcattt cag aaatgat acatttgtgg caaag aatcattt ct ataaaatcagc aatt 
ctttagatcccatttcagaattttttattctgttaaattt AAG tag aattaaat atcatattt aacatgg ataaaatgt ataat aa 
atgtattatatttaaaatgatgcccatttttatatctattgccatgtgtacatatagaaagagataattttgtaagggtcacctaa 
35 cggtaatgatgattatgtctgaaatttgggatgtttctatttcctttgtgcttttattcttttaagggattgcctattaggaatac 

ttgccactgttaccaaaaaaactatttttttaaattaaacactattttttagagcagttttaggttcacagtaaaaatgagaggca 
ggtaccgaggtttcccatatacccactgacctcacacatgcacagcctttcccattatcaacagccccatcagactggtacatttg 
ttacaattgatgaacctactttgacacatcataatcacccaaagcctgaagtttacactgatgttccctcttggtgttgtatattg 
tatggtgtttaacaaatgtatagtgctgtgtatccaccattgtaatatcatacagcatactttcacagccctaaaaaatctctgtt 
40 ctccttctattcatcctgccctccccaccagcccatggcagccactgatctttttactatccagatagtttggctctttccagaat 

atcacctgttgaaattatacagtatgtagccttttcagagggcttctttcacttggtaatatgcatttagatttcatccatttctt 
ttcataacttgctagtgcatttcattttagtgtggaacaatattccattacactgatgtacaagagtttatatatcca ttca ctta 
ctgaatgacatcttgtttgtgtccaagttttggcaataaacttagtaaataaagccagcgtaaacatttgtgtgcagatttttgtg 
tgaacataaggtttgaactcctttgggtaaataccaagaagcacaattactgggtactactttaggtaaataccaactactttggg 

4 5 taaataccaagaaggacaatcctcttataattactcatgttgtaagaggatgtttagtttcataagaaactgccaaactgtcttcc 

acagtggctgtaccatcttgcattcacaacagcaatgaatgagtatttctattgcttcacatcctcactagtgttc actgc ggtca 
gtgttccgaatttgggccatactgatatcttactgtcttcatttgcatttccctgatgatacataatgtgaaccatcttttaggct 
aggcatggtggctcacgcctgtaatcccagcattttgggaggccaaggcaggcagatcacgaggtcaggagatcgagaccatcctg 
gcgaacacggtgaaaccccgtctctactaaaaatacaaaaaattagccgggcatggtggcgggcgcctatagtcccagctactcgg 
50 gaggctgaggcaggagaatggcgtgagcccaggaggcagagcttgcggtgagctgagatgatcgggccactgtactccagcctggg 

caacagagtgaggctccgtctcaaaaaaaaaaaaaattactacatgatactaagtaatgcggaaggtgactcaaagggggaaagga 
acacagcagtgtaaaggaaggaggttgtagatggatctagaatttccccctcatttccatcaggtgaaagcctgagaaaactgcaa 
tctttgtgcaggctgggtttgctttgtacacactggtcccctagtgttcatctccaataatgctgacaactctgaaaaccatctgt 
agacattctgcaggctccatctcaggaacaatggctattttttcgggtagttgaagcaaaattaagtccaatgataagcaaatata 
55 accattatcaaaatcttccatttatgtttgttaaagcaacctaagtatgatctgagaaggactctgtattctatatttgagtcctt 

gtggatgaactgtaacctagcttaataggcagacaagattgaaaacctaatttaggagtatgtgcctttaacaatagctgagtctt 
ggccaatcccagtggccatacttcaaccattcatacactgctgagtgttcaaactgtgttcaaagaaggcaaaagccaacctgtaa 
ccaatccagttgtttctctgccttacctccaatttctgtatgtcacttccctttttttgtctataaatatgttctgaccatgaggc 
atccctggagtctctgaatccgctgtgattctggaagctgccccattcgcaaatcattcattactcaattaaactgctttaaattt 
6 0 aattctgctgaagttttcttttaacaggtttagaaaaaataatggcaaaaatgaatgaaaatccaataaccctggaagcaga aaag 

gctgggggctccaataagtgtaaatagtcccatccctatattttctccatggcaattacaatccagcacattatatatatattttt 
ttgcttctcgcattttggcttagggtaaagctttttaaaacaggcactgccaaccagtgttatcaagaaggtctggatgccgtttt 
gtgggaacattttaaagaggaatgtccaaaaggaaaagggggatgggttgggagaagggtatcaggcgggtatctcaaaaccattc 
ttagggctataggtttaatttatttggttgtggacgtcagagccgtcatggtaagaaggaagcaaagccttttgtaataattaaag 
65 ccttcagaagcagcgtgccccattgcccactagtgcgccgtgaagtctggtgttcacctacagggtccctctcagcactgcccagg 

cctcccgagtgctccagcacagtagcttggagcttgttggtttggtgaccaagatacactccagggaatatgccatgcagtggagt 
ctcttccccggcactgcatagcaaaaggaaagggccgctgggtgtctgtgggtcctgggcagtcacagaagccaccgcgctggcgg 
ggaggagggggaccgatgcggtccatgtcccgggcagccccaccttctctgcctgcgaagggcccttgtccggcgggaggagagag 
gcgcgccccacccgggctcctctacacctgccgccgcctgggccgattccgcgggcctcgcccggcgcttcagccgattcccgccc 
70 agctccgggctcatgggcgcggtcagcagggcgggccagggcggcggggcgcgacactgggaggaagtgcgggccgcctgcccggg 

cgcgttaaggaagttgcccaaaatgaggaagagccgcgggcccggcggctgaggccaccccggcggcggctggagagcgaggagga 
gcgggtggccccgcgctgcgcccgccctcgcctcacctggcgcaggtaggtgtggccgcgtcccctacccggccgggactttctgg 
taaggagaggaggttacggggaacgacgcgctgctttcatgccctttcttgttctaccttcatcggccgaggtaaaagtgctgaaa 
ccatgtgaataaaatacaggtgggttccgccagcttcgctcctgaacctacccgcgctcgggatccagaagctgcgccgggagaga 
75 ggggctcaggcctgggcggaggggacggaggtcagaccgtgcggaaagtgacccgggcaccccagggcgcccaggcccccagggag 



1092 




WO 03/008583 



PCT/US01/51 291 



CGCGGAAAGTGCGGTCGCGGCCCGGCCCTCGGGAGACGCGGGATTGGGATCAGGCACAGCGCGAGGAAGTCGATCTTGGAGCTAGA 

acattttcctttggccatttacacgaatccactggaaaatgccgcagtgtttatcaaagttactcaaagtagaaatgtccagacgt 
cttatgagcttagacaaatcttttactacaaaaagaaacagcagttgcattcaaacaacaacccttctgaaccactactaaaattt 
agcataattactcttgtggatacattttcattgtcaagtaatttacttagccaatgaacttggagagcaagaaagttttatgtagt 
5 aaaatgtaaatttgagttaagagttaagggtgtttctttttgtctgtttgtctgtttttggcaatgtggctccaaaaccttaagcc 

cacctaaaaactatataaatgcaatccattcttttgttggaatgttcaaggactagaaagacaattggagaagtgagagtttgaat 
ctttttttacgttggaaacagtgttgcaaaatattttttgagttttgcctgacttagcaaagattcagtcgaactcaagtagagtt 
caaagcattgcagcgtgtagtaaaaaaaaaaaaaaaaaaaaaaaaaagagttgaagatgttgtgccatatctgattcttggtatta 
aaaataaaaaaaggaaccatttaatccctaagagttcctggaagaaatggaattgattctaccatctgacttctttgtcttagtag 
1 0 ggacaaattcattgccttcacacaggcagcattttaattaaatgcaactaaatacattgatgtcctccttctccccagtgaaagtc 

cgagcagtgcatagatagaattatattttctcaaaaaggcttaaatacatgtaaattattaagtgttttaagtgagaaatctttgt 
cagttgaaattattttatcaaatcatttttgttctgaacggcacttttgttttaacgtatttagaaaactcttgcattaaaacaga 
aattgatttgtattatcccctgtatttgaagtgcactttaaagtgtatttgaatgagagattataatcaaattacttgatttgtgt 
cttatcctcttactcttctaccttggatttgaaaaggttggatttgaacactaggaaaaaagagatttttctactgagggattgtg 

tagg ataaaaatggggtgtatactttaggtctttatctttcctgagagatgaaattggtagaaacgttattttattgctagatttc 
actttagaaatgaatcaccctgatctttgttaggcccctatttaatattctaaatgcaggtctaatctctctgcttttttttaatg 
gaagacttcttagtagaacttcacttatttagcacattgtttgcccatggttataatccaatatgcttgtgccaagacgtattttg 
gaattcaagctttttcagaatttggaattaaaatttagaatctaaatttcagaactgagaaagacattgctcagaatttagaaagg 
20 taaacatacatgttgaccctgctggttacatgccattccaatatagtctggagagaatcctgtaattccatgcattaatatttctg 

tacttttacatttaagaacatgaatattctcactaagtggaataaataaagactataaagagctgtgtgtctgtttagagcaggtg 
ttatcactacgagagcttctctaagacttaccaaaaaaaaaaaaagtgttgtttttcagagctttttagagctgcagctgagggac 
tgagtctgtattagactccactgaactacggtttgcttttaaaaggaaagtgcatttatgttgttcaatacttcacactttccagt 
aattagaagggcagttcctctctctttagggagtcttaaatagcaagattttactgaattttcaatcataccgatcaaaatagagg 
25 tacttcaagtaagagtggatgtctcatctttgtaatataatttcaaacagcatagtttctgacagtctaccattttagagaaacag 

agcagaagttacttacaggaggggttactgtcaccctttacagctgcagtctgtccatggaagaaatattatttcctgttaacttt 
gcaaccagctgggtttgtgtcagttatctaagcctaagtgatggctaatttttactttctcaactttccctgtatagatttttttc 
cagctaccccctgacttttctactcttgctttgctggttttaacattttccactacttctggattggtttagctataactgggtgg 
agaaaacaacaacaacaacaggaatttaggcctttggggaagaatttgttttgttttagaagtctacacattgagcattacttttt 

3 0 cttctaaagcaactaaaatcagaaggcagagtcctaatgagagattatgatcaaattgcctcatttgtgtcttatcaccttcctct 

tctacttagatttgaacaggttggatttgaatactaggaaaaaagggttttctactgagggattgtgggaagatgttttaagaact 

agtctgattggattttaggaaagttcattcattttgatatgatgttatcagggacattttctatttgcttataattttatctgacc 

aaactggaatcttaaagacagttgaatttagccaagaccaaagatatgcaaagaaagaatattttgtttatgttacagtacattta 
35 ataaatccaaatggctcccttgattcttttctttctgggacaccacgtattgatttctggcagctggccaaaggcagatggtggtg 

gagcaagcgaggacagttaagaatgttgatgattactggattactgaggagtactgtgagctttctggtcctctgctcagaggtgt 
ctagctctgaaactgggatcctggctctgagctggagaggcgcttccagttactgctgtcctggagcgctggaagggagcataagt 
gtgaggagacagtgggcttttagcctgggatgcagatgagagatgtcttgacctgagtgaaaaccttgcaggcaagctgcaggtct 
accgagcagggtgagggaggctctcgacctggatactgtgaactagggagagaaagtaaattcaacagaaggagggcccagggcag 

4 0 agatttaggaatatccacagtttaaatattgctttacttaagtatactctgcctgactataagtagcatttgaatgttcaacatat 

gacctttcatttctcccctccattggtttgtcttaactgataaatctttattttcccatggtcaacctggtagtttattaatatta 

catctatcagttcctgttgagttgacatgaaaatgttttggtgtgacctaagttaatttctctttttgtttaattttaatttgtaa 

tgagttcctcttttcattctgcccatcctttggtactgctttgagttatgtcctctagaattctcactatttccttatgattggca 

tattttcaaagttttttggtgtactaattttaaacagtgtttgttgacactgagaattcaggactttggagttttagaccaccatc 

45 ACCTTCTACTCCTTCTCACACCATCCCAGGATAATTATTCTCTCATTTGAGATTAAGAAGTTATTTGGTTTATTTTATTATGGTTA 

tataaatatagtttactgctaaagcaaggtatatcattccattttctatctcgtacccctttttgctcttcctggggtaaaccctt 

GCTTTGTTTTTGTGTTTTCTTAGTTTGCACTGTGCCTATTATCATTTCCTTCCCAACTTTCTGACATAAAGATGAAAGCCCTATTG 

TTGTCTAACAGTTGCTCTTCAGTCTTGCTATACATACAGTAATACCTGAAGAATGTTTGGAGGATATTTGGTGTGGGATTTTTCTT 
50 TTTTrrTTTTCTTTTTCTTTTTTGTAGAGATGGGCTCTCGCTATATTGCCCAGGCTAGTCTCAAACTCCTGGGCCCAAGCAATCCT 

CTTGCCTCAGCCTCCCAAAGTGCTGGGATTATAGGCATGATCCACTGTGCCCAGCCCTATGGGGAATATTTGTTGACTAAATATGT 

tttatgtaaattgcttatcatactctttgttgtaacatctgtggcattaatatgcctcttgttaacactcacctacattttacctg 

TTGTAAATCCACTGTCATAATTATTGAAAATATTTCTCCAGAGCTTTTTAATTCTATGGTTATTTATTTATTGTAGTATAGAACTT 

ttatgatttcttccatcagggtgcattctgaatcatgcttagtgagagatggtttttaactccactttaacagttagcatctatgt 

55 TTTACATCAGTGTCAATGTCACTTTTGTATTATATACGACACCAACATTTTATTATCTGAGTGATGAGAATGTTTATTTTTGTGGA 

AATGGAG ATCTCATGAG ACTTTAAGC AG ATTGCTGG CCTTCTC CTCG ATTTCCTTGATTGATT CCTGAAGTGG AACTG CAGTGCT A 
AGTGGAATTCCCTGGGAAGCTTGCTCAAGTAAGTAAGCATGAGAAATGCTGAATGAAATAAAGTGCAGCAAGCAGGGATAAATATC 
ATGGGCATCTTCAGAGCCTTTGTGCAGGTAACATGCACAGAGATTCTCTGAGAGAGTCAGTCTCAGCCAGTGGTCCTACACTTCCA 
TGACCCTGCAGTGCGTTTGTTCTTAGAGTGGCTTTCAGGGCTGGCTCTGCCACAGCCTCTTTGGGAAACCATGCATGACCTCTTGC 
60 TGCTCCTTACCAAGCTCCTTAGGCTTTGCTTGGTAGAGGCAGAATGTTGTGGTTGTTTTCATCTTAAATGCTAACAATATATGAAT 

TATGTGGTGGATACACTGCCTCAAAGTGACATTTATCGAATATTTTTGTAGCTACGGGTTGAGAGTAAGGGTCTGAGGCCCCACTG 
GGTTCAAGTCCCCCTTCTTTATTTGTAAGCTCTTCTTTTGTAAATGGAGCAGTCACAGGGGGCTTCACTCTGATACCTAATGGAGA 
CCGTGCCTGCAGTGCTCGGTACCTGGTATGTGGTTAAAACTGACATAACTGTCAGAGCCTCTCCCAGGCGGGCTGACTCTGGGAAT 
CTGCCCTGCAGTCTTGGAGGGAAGGCACGTCCAGATAGGTTTGATGAGCAACTACAATTGCCAAAGTTAGTTTCTCTGACCTCCAA 
65 GATGGGAGAACTTTCTAATATTTTCTTTTAGGAAAGTTGTCCATTGCATAACTGATACACGAGTACATATCCTTTAGTACAGGATT 

CAGATACAGCGAGCAACAGAAAAGCCCTTCTTAACCTCCACCCTCAGTCCCAGCCCTGCCCCCAGTCCCACTGTTGGGGAGCAGTT 
GGAGCTCTAACCTCTCTTCTTTCGTCCTGTGCATTCATGTGTGCATGTGTGCACGTCTTCAGAAGATATAATGGTGGGCTGTGTAT 
GTCTTCTTAATACCTTTATCACTCTGGAACTTTCTTTTTATTAATATGTTGGGGTGCGGGGAGGTCTCCATATTCAGTGATTATTG 
TAATTTTTATGACAGTCCAGAATAGGCATGTCGATTTTT’rTTAATTTTTGATATTATAAACAGTGCTGCAATGAATGCACTTTTTC 
70 TTTTCATTCTTTCCCTCTCCTTTGCCATTTGCACTGTGTTTTCATGAAACCATCAGGTTAATCTTTATCTCAAGGAAGCCCTTCAT 

CCCTGTCCATCCTGTTCTTCAGTCCATCCACTTAGTTTTCCTATGATTATTTTAGCAAGCAGGTGGTTAATTTCCAAGGAATGTAG 
TTACTTCTTTGGGATTTTTTTAAGTGATGTATTAGTTTTCTGTGTATTTTATTACTTGTTTGAGTGCACCATTACCCCCGTCTCCC 
GGGGTATCAGTTCATCTGCTTGCATGCTTGGTGCCTCTCTCTCCTGCTGTCAGCTTTCCTGATGTGCTGGGTATTTCCACGTGTGT 
GTTGGTTTTTTTTTTTTTTTAGGTACCCTAGGCATTAGTCTTTTAAGGCTGCATTCTTGCAGCCTGTCCCACATGAGATAGGAGGA 
75 GGGCAAGACCTGGATGTGCACAGGGCAGGATGGGCCCATAACTGGTCTGTGTGGTGTGTGGGTGGCAGGAACTCCCTGTTCTTTGT 
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GGGTATGGCCATGCCTTCCCTATTCAAACGAAGCCACACACCTGTCTTTTCCTGCGAGGCGTCTTCTGCTGCTTTCTTGGAGCTGG 

GGAGCATCTACTCTTCCCTTGTCCTCCCGCTCCTCCCTGTTCCTCCCTCAGGTCrCTGTCGCTTCTAAGGCACTCCACCCTTGGTC 

ttctcccaccttgcaccccccacactgctgcctgcctgcacagggggactgtgattgcccccttcagtgtgagcctgacctgcttc 
atgcctttcaaggagagcattcattgccaagctactcatggaacatctcctcagatcctcagcgtgctatgacttcattttctgta 
5 atactgtttttcatgtttcttccccttctctgcatttatagctgtgcatatgcttgaggtggaaggccaccacttccttttggtta 

acaacaccaatcagctgatggtcatggctacgtgaaggaactcacagtgagggctcaggaagagcctggctagagcaggctgcatc 
gcaggccttggcgttaggttccccaaatcactgctggtgatcttgtagctctgtcatgaagtctgtcctgcttattaggataccga 
gggtccaaattcatagattcttagaagcctgtttaaatatgcagagtatctaattcaacccgattagaaacgggctcagaaaggtg 
aagggatttgtccaaccactgagtgatgctgctgggattagaactctcaaaactaggtgtttctaatccagaaccagaatccctat 
10 ccactactctaataaggcgtaaaagaggatctgctgtcctgcctaattggtgggcaggtttggagtcctgtcagcagctcaggaaa 

gcctggagaggcagagggaggacacaggctcagtgtcagacatgccaattttactcatcaccaatggttacacaaaacttgttttg 

ATCTTTGTGGCTTTTGCATTGAGAAGTTAAGCATATACAATAGGAATTAGACACAATCCCAAACCAATGAGAGACTCAAGTGAGAA 
GAGCTGAAGCTTTTATGCATGCCTTCCTTCCATAGAGATAAATTTACTATCCAGAGTGAACTAGAGCCTCGTGGAAAGTGAGTGCC 
GAGCCCCTAGCTGTGAGTGTCTCTGTCCTTCCCACATCAGACCTCCATGTCTGTGGCTGTCCCCCTACGGGGCAGAACTGCTGCTC 
15 TCTGCTTGTGTTGCTGTCGTGAGGGTTGGGAGTGGACAGGTGTGGACAGATCTCAGACCCGTTTCCCTCCTGTTATGGAAATGTTT 

GTGAGGCAGGTGGGACTTCAATGATTTGGTCAAGGAAAGGCAGCTTGGCAGCTGGGGAGAAGGGCTCAGGCTAGAAAGGCAAGCGT 
TTGTGAGGGATGATTTCCCCAAAGAAGCCAGCAGTGTGTAAGGTATTCCCCGGAGCTTGTTTCTTCTCAGAAGACTCTGGAAGCTG 
TGTCAGTGTCTGTTATGGAGGAATGGAGTATCAGTCCGATCAGGCTTTCATAACAAAGCACCACATACTGAACGGCTTGAACAGCC 
CAATGTGTCGCCTCCCAACTCTGAGCCAAAGAGACTGAGGTCAGGATGTCCCAGGGTGGCTCCTTCCAAGGGTTGGGTGGGACAAT 

2 0 GTGCCCCCAGCATCTCCTTGGCTTGTGGGTGACCATCTCCAGCTCCACATGGCATGCTCCCTGTGTGCCTGTCTCTGGGTCCAGAT 

CTCCTTTTCATGTAAGGACACCAGTCATGTTGGAGTAGGGCTCACCCTAAGGACrTCAATGGGGCGTAATCACTGCTGTAAAGACC 
CTGTCTTTAAATAAGGTCACACTCAGAGGGGTTAGGGAGTTAGGACATCAACATTTGAACTTGGGGGACACAATTCAACCTGTAAC 
AAATGTGTGAGTGAAGACTGGCACCTCCCCACGATGGCCTTTCTGTGATGCCATCAAGAGCACCAGGGAGCTCTCCAGATATGGAG 
ATGGACAGATGTCTAAG GC C CCTG AAATGAGCCTGCTGTACAGATGATTC CAG AACT CTG TCAGT GTG AAG ACCAAACACAATTAA 
25 gcacattaaaatacttacggtaaagtgtttctttcactttagatgtgcaaaaacttaaagagagagagacttatgagaagactcag 

ggaagaaatgtaagataaaggtgttaagggagacaaactccacaaaattgtaaagtgaagctgctgtggggagtagagcccagacc 
cagataatatgcaggcatgggtccaagggaggctttgcacaccaggcgggggaggtgcagggccatggatgaatggtcttgggaaa 
acggcaaatcgtttggaaaaaaaaacaaaactttgctctttatatcaaaataaattccaagctgaacaaagaataaaaatatagca 
ttgaaataatgaagctattaaaagaaaacttaggtgagttttaaaataattgtgaagaggcctgtctaaatgtgataaaacatatg 

3 0 AAT T TAT AT T CACACT CAT CACAAG ATT GAT AAG CAT G ATT T C CTAAAAT TTT AAG CAAAT C C C C AT AAAATG AAAAAAT AT ACAA 

ATAAGTGAAAAAAATGGTAAGATATATTTAATTTCAATACTTGTGGTAAAACATCAATAGCTTTAATATGCAGCGAGTTTTTTCAA 

atcaataagaaaaaagacacagatgggtgctgacagggccgtttggtaatatcttttaaaatttaaaacacaagtgctttcactca 

acaacttcacttttaggaacctatcacacatataaattgacaaaagtggagaaatattcattgcaacattttattttataatagca 

aaaaaaaatcactaagggaagtacagttgattcatatgttggaatcctatgcagtcttctaaaaaatgtggaatttatttcataca 

3 5 CCAAATATAACAATGTCCAAGTTCTACTAGTGAAAAAGCAAGArGTAACATATCATTGTATTTGTTTAAAAAACTCATGCTGGGTT 

gggtgcaatgactcatgcctgtaattccagcactttgggaagccaaggtgggtggattgcttgagctcaggagtttgaagccagcc 

TGGGCAATATGGCAAAACCCCACCTCTATGACAAATACCAAAAAAAAAAAAAACTAGCCTGGACTGGTGGTGTGCACCTGTAGTCC 

CAGCTACATGGGGGCGCTGAGGTGGGGGGATCACTTGAGTCCAAGAGGTCAAGGCTGCAGTGAGCTGAGATCATGCCACTGCACAC 

cagcctgggtgacagagcaagaccctgtctcaaaaataagtgaaaaaaaaaaaaaagcctaaaaatctcccacatgcacataataa 

4 0 tttaagtgatattggattgtcgtttactacttatatgtgcatttctgcctatacatattctatccagtgtgtacacatgtgtatgt 

aaatatgtagcatgatctggaagtgtaagcaccaaattaagaacagcagtttttagggggaggggaatagaattggtttagagaaa 

AAGGTGAAATTAACATTTTTATTCTGCCTACTTCAGTGTGCCTGCAGTATTTACAATGATCAGGAGTGTGTACTTTTTTCAATTTA 

GAAAAATGATAATAATAAGGTTTGCTTGGGGGGAAAGGGTAAGTAGGATGAGACCAGGAAGAGAAGTAACTTAGAAACACATCATG 

catcatgactgctggcaccattctgtcctccaatgaagagcgaggctttgagaggttcagcagctcacccaaaggtgtacagccat 
4 5 ggtctcaaacatgcttgcaccctgctgtcactcaggtcctgaagcccaggccacctccaaggacactggggtgctctggggtgcag 

cctgccttcagatgtttcttaaagccactcctactccaccccacccagtgcaggagccaagattgaggaccaccatttgacagcta 
gttcataggatttcatagcacacaaacacatctttaaaggctgatgaggtttccaccaaattgggatttattggtatgctgggtat 
aatggcagctgtgtgtgcctttgactgcaaagacactgggcaggccagagtggctcctccccatttgatatgtgtgtgtgtgtgtg 
tgtgtgtgtgtgtgtgtgtgtgtgagattgagagagagagggctcgtgtttttctgttgcgaacagtcctttccacgggaacttat 
50 attctcctaaggtttgccactctgcagaacttttggaggaaggctttagagtgagaatgtcagtgcattctcagcgtgcaactgta 

agacttgcaggaggtgaatgcacatgaaataattctcagaggaagaatatgtgcactggtcagataggaaaactgacctgtaacat 

accatttgtcatctgcatgcttcatgagaaatgtttttttctcgtgagaaggacgtaagcaatttcgctcctggttgagagtttgg 
tccatagtttcttggtgtctgtgggttggcttctgggcctcgctggctgcagctgatggtgaccagaagggctgttcttgtgagtc 
55 attaggggatgggccgctgctgctacctccccaccccagccacctccatcagcactgtgccatactcgcccagaagagcccctgga 

CTCATCGCCTGCCC CCATGTTTACACTTG TTAAT AAAAT CTCT AG AATTGTGG CTT AGACCTGT AAACATCCAGTTCCAAGAAGTG 

gctctaaagccctctctgggggcagagtggttgtcagaagcagaccaggcctcggggtctagattccatccttcactggaactgct 
gggggctggtagtaccccatctgcaaaatgaggttaaaaatacctaacccttgggttgctatcaagctcagagatgctgtatgcaa 
agcaccaatcagactggctcacaaagaataggccctctgtcaaatgttcatggttgagtgcgggatgtcaaggataaatagctact 
60 ggttaccagggaattgaagacagggttcttttacaagcaaaaagattttataagagggtcacagaaacagagtgactcttgcccaa 

cagtatcataagcaaataagctgtgtctagatcctaatcatgtgtttagggctctgctgggtttaataagcaacacatagggggtg 
cgttgtcctccactctcacatccccagtcactagacaaggtcactcccccggggggcatcttactcagaagctctaaaagactttg 
ttgcatgactttggcccttgctcttttaaaatgtccagttagagaccatggcatggagagttttgtatactctgctcccagcatgg 
caccctctttgcatattgtgggcactcttaaagttatttctcatattgtaatatatcagatatgacttggatatagtcaactagat 
65 atttagtgaaaaatgtatcacccccattatcaaaagaaaacccaaagccttcaagtttggcccaactagaaggaatttctggaagg 

gggaagtaccaggaccacacagactctggtcctggcggtgtgtttataagatgcagctcatcatgttggtctctgtcatccctgct 
aaggctgttcattatggaaccactggccacatgtggccactgaccgctcaattacttaaaaccatttaaaataaatgttgaatttc 
atttaaaatttaaaattcagttctcagtcacacaggccaggtgtcagggaccagttgccacacgtgggtggaaggtgtgtgtcagg 
cagagtagaacaggtatttccattgctgtagcaaggtctgccagacaccaagctgctctcagcccatcccctgaggagcccagaag 
70 ggatatgaacttccacccacctctcccctttcccagttctcagtgccactccttgcctaagtgcacggtaacactcgccactattt 

catgtgttgatacctgcagctcccaattttcttaagaggatctgaccctgggaactgatgagggcaccaggagtgccctctccttt 
gacatgagaccttgagtcttgtccatggggccctggcctggcccttttcatccccaaggctgtaacattctcctgcacaacacaac 
acacgtgcacacacacacacacacacacacacacacaaaataatgttacttctcagtcacccgggaactgacatggttcccagtta 
tttccttgcagcagccctccaagcggtaacacagccttggagaaagctactaagtcatgtatccttggggtaagcacacttggttc 
75 agaatagtttctgaaagaacaaaccaggtttttgctcaagagggttttgagggactggagaaaaccttagtgcttgttcctttctc 
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ttcggttaaaaaaaaaaaatccaacatagtttccttgaaacatttggaacctgaggttttgtccattttgaaaagaagatgtagag 

AGGTAACGTGTTTCTCACGAAGGCAAAACAAAAAAATAAGATGCCAAGCAAGTGGCCCTTGTACCTTCAAGACCAAGAAATAAGGC 
GTTTGTTTCTGGGAATGCCTTCCATTTGCTCATTTTGTAAGtAATCAAGGCAGGCTGAGAGGGGAGCCTTCTGAGGCACCCCAGTG 
AGCAGAGGTGGGGTCCTGCCACTGGCCCCTCGGCTCCAACCTTGCCTCACTCCAGGCGCTGGGGCAGAGATGTGTGGTTGGCCTGT 
5 CTCTGGAGTTCCTGTGCTGCTTAATTTGAGTAGAGATAAAAGGCCACAAGAGAAGTCGTTTTGAAGGGTTTGTGAATTATAGGACT 

TCCTTTCATGATTCAGCCTGACTCCAGGAAGTGCAGTCACGTGCTGCCCTCCTAGGGGAGCTTCGCCCCACCACCAGCACTCAGGC 
TCCACTTACTGCAAAAGGCGCGATCAAGATTCTTCTTCCTGAATTATTGTCTTAACAAAATTGATACGTCTAAACATTGAGTTAAC 
ACTTTCATTCACTAAAAATGTTTTCCTGAATGATGCTTTTCATGTGACTTCTTTATAGTCCCACGTGAAAAGGGGAATGTGCTCGG 
CTCTGTGCTTGTTCCCCTCTGTTTGGGAGCCTGCGCTGCTGCTCACTTCTGCAGTCAGCTCTGTTTGGATCAGTTTTGAACCCCAG 
10 AACCTTCCACATAGAGGTGATAATTCTAGATAATTCTAGAGCAACTGCTTCTCTATCTGGCTGTATGCTAAGCTCTCTAGAGAGCT 

TTACAAGGGAGAGATTCTGAGTGTTAGGGCTGGGAAAAGAGCACTCTGTGTGATCCTAACCTGCAGCTGAAATGCAGAACCACTGT 
TCTCAGCTGGAGCTTTTCATTGTTTTTTGTTTGTTTGTTTTGTTTTGTTTTGTTTTGCTTGTGAATTGAGCTTACTAATGGAAGCA 
GGAGCTTGTTCTGTTTAGCGATCGTGAGAACCACCTAGGCAGCGGAGCCTGCCCTTAGAATCTGCTTCACTGGGCTGTACTGGGCT 
GGGCATTGGCAATTTTAGGACACATCTAGATGTGTCCCAAGCAATCTGATATTTTGATGTTTATCTTACAGAGAAGCATGTGTTTA 
15 GAAGGCAGATAGCTGTGCTTCTGTTCrrCTGATTTTCGACAGAGACATCAGAACCTTCCACAGTCATTTTAGTCTAAGTCCTGAAA 

TCGTTCACTGCCAGCCCTGAGTCTAGCTGGACTATATGCCTCTGGTTGGACACGTCTGCCACCTCTGAGAACTGTGTGGATGTAAC 
TCTTCTGTCTTCTGGCTCGTTGTGTTTCCAAGGAGAAGCTTGAGGCCCAGTAATACTTAAAAATTTTTTGGACAAATTTAATCTTA 
CATAATTATGGGGTACACAGTGATATTATATCTGTACAAGGTGGAAGGGTTGAATCAAGCCAATTAACATACCCATCATCATAAAT 
GCTTATCATTAATCCTCCTCTCTATCTGCAACTTTGTAGTCTTTGACTGTCATCTCCTTATTCCATCACTCCCCAGCCCCTGGTAA 
20 CCACTATTTTGTTCTCTGTTTCTATGAGTTCAATCATTTTAGATTCCACATATGAGTGAGATCATGAGGTATTTGTTTTTCTGTGC 

ttgacttatttcactttacataactttctccagcttcttctatgttatcacaaacaataggatttccttctttttcatggctgaat 
AGTATTCCATTGTGTGTGTGCCACATTTTCCTTAGCCGTTTATTCCTTGGTGGACTTTTAAGTTGATTTTGTATCTTGGCTATTGC 
GAATAGTGCTGCAGTGAAGCATGGGAGTACAGATATCTTTTCAACATAAATTTGTAAACTTTCTTAAAACATTATGAGTTTTTTGT 
TTTGTTTTGTTTTGTTTTTTGCAATTTTTTGTTTTTGGCTCATCAGCTATCATTAGTGTTAGTATATTTTATGTGTGGCTCAAGAC 
25 AATTCTTCTTCTTCCAGTGTGGCCCAGGAAAGCCAAAAGATTGCACATCCCTGCTCTAGAGGTTCCTGGATAAGATGCTCTTTTAA 

CCCCTGTAGACAAGACTTTTTTTATTTCTGGAAATTTTATAACTTTAAACATGTGTTTTACTCCTTTATTTTAATTCTCTATTTCA 
GGGACATTAATTTTATATATTTTAGATCACCCCTGTCTTTCTCAATTTTTCTGTTGAATTCCTGAAGTCTTTGTTAATTCCTATTT 
CAT TTTT C TC AA GC T CC A C A G A TCC TG TCCCCC A T GC TGC C T GCAG TG T T AA T A TC CATTCATTTTTCCCTGCTTGATATAATAGC 
CAACATTTCTTTTCTGGCCTTTTCTCCTGATCTCTGCTGGCTTATCATTGTTTTTTGTTTTTTGTTTTTTGGCCCCTTCCTCCCTT 
30 TTGAGCTGTTATTTTAACCAAGTGATTATTCTGTTAAGTTCTTTGATTCCATATCTGTGTGTGTGGACATGCCTTCATCTGCCTTT 

TGGGACATTTTTCTCATGAAAGTCCTTTGCCATTTGTTTCTCCTGTTGCTTCTCTTCTTTAATTATTTCAGCATCATTGTACAAAT 
CCAAGGTAGGATCCTCATCTTTGAAATAGATCATGGAAGGGCCTTGGATGTGTTCCAGTTTACCAGAATATTTCCTCCCTTCTCAA 
TAATTTGTTGTGTGT G TGTGTGTGTGT G TGG AGAG AG AG AG AG AG AG AGAGAG AGGG TG AAAGAGAGAGAATGAATTGGTTTAATA 
CATATTTCTCCCCAGTGAGGCTGCCAGCCATTCAGTCTCCTCTCTTCAACACTCTAAGAAATGGTTGGCTTTCCATTGCTGTGTAT 
35 ATCCTTCCACTCTGCAGGCCTTGTCTGAAGTCTACAGCAGCCAGTCCCCACTAAGGGTCTTCATGATCCCAGGGCAAACATAGCTG 

CATTGGGCTCCGCTTGTGGCATGTTATTGCTCAGGATCGGGGTGCCCACTGGTTCCATTTTATTTCTTTATCTGGTTCTTGTTGCA 
GGGTC ATTTCAG AGAGGAGGGGG CAGTATCT CTGCC AACACC CAAGCAAT CTG ATATTTTG ATGTTT ATCTTAC AG AG TG ACTTAG 
AGTATGTGGCATTGAAACCAATGGTTAAAAATCAACAAATAAGCAGGAAACAACTTCAGAATGACCAAAAAAGTTCCTGGGGCACT 
CTTAGCTTCCACCAGCCTCTCTGATGGTCAACCAGGCCATTTTGTTGGCTTTGATCCGTTCAGCACATTGAGTTATGGGGCGCCTC 
4 0 CCACGTGTCAGGAGCAGGGTGAGGTATGGGGGCTGTCGCAGCAGCTGAGATGCTTCCCTGCACTTGACTTGTTTACGGTCAGATCG 

TAAGGAAGCATGGGAGCCCAGCATCAGGCTCTGCTCATGCATAATCTCATTTATTAGTGACAGCAACCATAGGGTTTTTCTTTGTG 
AAAAAAATTATAAAATACAGAACAGTGCAGTACCACCCAAATTAATAAATGTTGTTATTTTACCATTTATGCCTTTATTTTTCCTA 
AAAGAACAGTCCCAATAAAGTGGAAGCTATAACCTTTTATGGATGAGGAAGTGGAGAGTAATCTGCTCAAGGCTGGCTAGCTGGTG 
AGCAGCAGGCCTGGCTCAGGCCCCTCTGGTGCCCCTGATTTAGGCTTCATGGCCTTCTCTACCCTGCAGGAATTATGCTGGCTCAG 
45 CTGTGCAGGTTGGCGACTGCAAATATCAACCCCTCTAATAGGAAACCAGGCAGATTTTTCTCATGCTATCAGCTGATTTTTGGTAT 

ATGTAAATAAAACCTATGTTTTTGAGAGTAGCAGGAAACATTTTGTTAGAAAACCAAATGAATACAGGGAGATATGGCTATCAGGA 
GCTGAGACTGATATTATAATTTTCCAAGTACTAGTATCTGTGTATTGATTTTTACAGTAATTTGTACTTTCCCATCCAGCTTGTTT 
G TG AC CACTG AGGCCCTTGGTGAAT ATCTTAG AAGTCACTCAAAATGGAT AAAGAATG AATGTG AGT CACC CATAG C AG TCTTATG 
TGAGATAATATATGGTTGATCCTCAGTATTCATGGCTTCTGAATTTGTGAATTTGCCTACTCACAATCACAGTCATTTATCTGTAA 
50 TCCCCAAATCAATAACCATGATGCTTTCAAGACCATTTGAGGTCATACACACAGTGTATTAGTTCATTTTCCCACTGCTGATAAAG 

ACATGCCCAAGACTGGGAAGAAAAAGAGGTTTAATTGGAATTACAGTTCCACATGGCTGGGGAGGCCTCAGAATCATGGCAGGAGG 
TG AAAGGCACTTCTT ACATGGTGGCAGCAAGAG AAAATG AGG AAG AAGCAAAAGAGGAAAC CCCTG ATAAATC C ATG AGATCTTGT 
AAGACTTAATCACTATTACAAGAATAGCATGGAAAAGACTGGCCCCCATGATTCAATTACCCCCCTTCCTTGGGTCCCTCCCATAA 
CATG TGGG AATTCTGGGAGG TAC AATTCAAGTTG AG ATTTGGG TGGGG ACACAG CCAAATCAT AT CACC CACC CCTGG C CCCTTCA 
55 AATCTCATGTCCTCAAATTTCAAAACCAATCATGCCTTCCCAATAGTCCCCCAAAGTCTTAACTCATTTCAGCATTAACCCAAAAG 

TCCACAGTCCAAGTTTCATCTGAGACAAGGCAAGTCCCTTCCATCTCTGAGCCTGTAAAATCAAAAGCAAGCTAGTTACTTCCTAG 
ATACAATGGGGGTACAGGTATTGGGTAAATACACCCATTCCAACTGGGAGAAATTGTCCAAAACAAAGAGGTTACAGGGCCAATGC 
AAGCTGAAATCCAGCAGTGCAGTCAATTTTTAAGCTCCAAGATGATCTCCTTTGACTCCAGGTCACACAGCCAGGTCCCATTGATG 
CAAGAGATGGGTTCCCATGGTCTTGGACAGCTTCATCCCTGTGGCTTTGCAGTGTACAGCCTCCCTCATGGCTGCTTTCACAGGTT 
60 GGCATTGAGTGTCTGTGGCTTTTCCAGGCACATGGTGCAAGCTGTCAGTGGATCTACCATTCTGAGGTCTGTAGGATGGTGACCCT 

CTACTCACGGCTCCACTAGGCAGTGCCCCAGTAGGGACTCTGTGTGGGAGCTGTGACCCCACATTTCCCTTCTGTGCTGTCCTAGC 
AGAGGTTATCCATGAGGGCCCTGCCCCTGCAGCGAACTTTTGCCTGGTCATCCAGGCATTTTCATACATCTTCTGAAGTCTAGGCA 
GAGGTTCCCAAACCTCAATTCTTGACTTCTGTGCACTCGCAGGCTCAACACCACGTGGAAGCTGCCAAAGCTTGGGGCTTTCACCC 
TCTGAAGCCACAGCCTGAGCTCTACGGTGGCCCCTTTCAGCCACAGCTGGAGCAGCTGGGACACAGGGCACCAAGTCCCTAGGCTG 
6 5 CACACTGCATGAGGACCCTGGGCCCAGGCCACGAAACCACTTTTTCCTCCTGGGCCTCCAGGTCTGTGATAGGAGGGACTGCTGTG 

GAGGTCTCTGACATGGCCTGGAGACATCTTCCCCATGGTCTTGGGGATTAACATTAGGCTCATTGCTACTTATGCAAATTTCTGCA 
GCTGAGTTGAATTTCTCCCCAGAAAATGGATATTTCTTTTCTATTACATAGTCAGGCTGCAAATTTTCCAAACTTTTATGCTCTTT 
T TTT T TTTTTAA T AAAA C TGAAT G A C T TT AA C A GTC C CC AAG T CA CC T CTTG AA TGC TTTG CC TGCTTAGAAA TT T CTTC TG CC A G 
ATACCCTAAATCATCGCTCTCAAGTTCAAAGTTTCACAGATCTCTAGGGCAGGGGCAAAATGCTACCAATCTCTTTGCTAAAACAT 
70 AACAAGAGTCACCTTTACTCCAGTTCCTAACAAGTTTCTCATCTCCATCTGAGACTGCCTCAGCCTGGACCTTATTGTTAATATCG 

TTATTAGCATTTTTGTCAAAACCATTCAACAAGTCTCTAGGAGGTTCCAAACTTTCCCACATTTTCCTGTCTTCTTCTGAACCCTC 
CAAACTGTTCCAGCCTCTGCCTGTTACCCAGTTCCAAAGTCACTTCCACATTTTGGAGTATCTTTTCAGCAACACCCCACTCTTCT 
GGTACCAATTTACTGTATTTGTTTATTTTCACATTGCTGATAAAGACATATCTAAGACTGGGAAGAAAAAGAGACAGTTCCACATG 
G CTGGGAGGC CCCAGAATC ATGG AGGG AGGTGAAAGGCACTTCTTAT ATGG CAG CAGCAAG AGAAAATG AGGAAGAAGCAAAAGTG 
75 GAAACCCCTGATAAACCCATTAGATCTCATGAGACTTATTCACTACCATGAGAATAGCATGGGAAAGACTGGCCCCAGTAATTCAA 
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ttacctccccgtgggtccctctcacaacatgtgggaattctgggagatacaattcaagttgagatttgggtgaggacacagccaaa 
ccatatcacagagtggcacaaaattttagccacatgcatattccagacgctccaactcctcctttcacctcatattataagtaagt 
gtctttttccccagtctacttagtgccgtattttttgcatttttgttccttttttcaaattgtggtgactttgctgtttagagtac 
ccccagctgaagtgctatctggtgtccctaggtgtaagaaggctgtgctgtgccttacagggaaaatatgtgggttagagaagcct 
5 ctgtcaggcatgagtcatagttagtgctgtcggccgtgagtccaatggtagtgcatcaacaatagatatgaaataaggtgccttta 

cacagaaacacataaaacaagtgatgcattgatcagttgatgaaaatatggtgacggcaggctctcaggcacataacccctgagaa 
gcgatgggctactacttgctaattcagttttgggggtgactttgtggaatgtataacctgaaataatgagaataaactatattcta 
cttcttttacaaagcaaggaaataatttttaaaagcaagttaaattttactgtttttgtaagagatatgttttcgaaacagttgaa 
ctgttttataacacagagaaagtctctttgccttacattttatattagttaattaagtcagcagatttttcttgggctcctgtgat 
10 gtgactggcactgttttggtaccaaaagggcattgcaaaaaaagtccagaagtagacagatcacagccttcaggattaaaagcagt 

ctcatcaatgtgatatttcgtttaaacttagtagcaagcccattgaattctcaaaatgagaatctgctaattatcacacacttttc 
ttatgaaagaatgatttttcatagtcaatatttctaaaatataatgtctctttctcattagcagagaccgattgtatggcagattt 
acttgcacctgcggatgctggagataggtgatgatttagtatagtgcacatccaccaggcggtcctcctgggtcccaatatttagg 
cccacaggatgagtccaggtgatattgggcacaggctcactcagaggctatcagacagaaagctctgcctcactgcacagcagctt 
15 caagcattgccttcagtgggagtcttacttgcagtccacacagctcaggtacaaggcccctgaggtccacacctggagctaatcat 

ctctttgaataacactgtagacatagctaccagaaaataaaagaaatagaaaggcatgattaatacaagcctcactaggttcttat 
tgtgaagatctgagaaagagctcctcatggccctggcatgggagggaagagtgataactgtaaaatacccctaggctttctccatg 
acaatggttactctccaagggaaaacactttgcaagagccttgtctcagctgggaattcccaagggaattcctcaagttccagcac 
cctcatcactttatcacttaaaggacaaaaaactcatagtcaacaggggtcagcgcttcaaggaaattgttacagaatggtaaagg 
20 ggtcgaatatccaagaagacataacaatcctaaatgtgtatgtgcataacaacagagcatcaaaatatgcaagacaaacactggta 

agactgaaaggagaagtagacaaatcctgtcttatagttagagattttaatctctttctcacaaaagttgatagaccaaatagata 
ggataaaaatgacctaagcagtactgtcactcaacttgatctaattgacatttataaaatattccattcaacaacagaaaaataca 
cattcttctcaagctcacttggaatattcaccaagatagagcacattcttggaaaacatgttaacacatttgaaagactaaacgtc 
ataccaattatgttctcagaacacagtataattaaactagatatcaacaacaaaaagatggaggttttgggaaatttcccaaatat 
25 ctggaaatcaaacaacagacttctatataacctatgtttccaagaagaagtctccaaaatttaaaaaaatattttgaagtgcataa 

aaataaaaatataatttatcaaaaattttggaatgtagcaaaagcagtgcttatagagaaatttatagaactaagtgcacacatta 
ggtaaaaaatatataaagaaaattacttgtgattctacttttaagaaactacagaaagaagagcaaattaggcctaaaccaagcaa 
aagaaaagaaataattaaaatgaaagcagaaatcattgaaattaaaaacaggaaaacagtagagaaaagtcaataaaaccaatgtt 
ggttctttgaaatcatcaaccaaattgataaacctttaaccaagaaaaaaaaaagaaaaaaatgtagaagatgcaatttaccaata 
3 0 tcagaaatgaaggaaaggtcataactgttgatctaatggatataaaaagatgataaaggaagatcatgaacaactctgtactcaca 

aatgtggtaacttaggtgaaataaactaatgcttgagtgacacaaactactaaaacttacagaagaaataggtagcctgaatagcc 
ctatatctttaaaatttaaattaatataacctttaaaacagaaatcatcaggcccagatgggtccactagtgaattctgtcaaaca 
cttaagaaagaaagaataccagttttccataatctcttccagaaaatagaaatggaggaaacagtttctaattcattttatgagtt 
cagatttcacgtaataccaaaaccagttaaggcattacaagaaaacaaagcaatattacttatatatacaaaaaccctcaacaaaa 

3 5 tgttagaaaatcaaacccaacaacgtatgaaaagagctatgtaccacagccaagtggaatttattccaggtatgcaaaacaggttc 

aacatttgaaaataaattaatgtgatacatcacatcaatgggctagagaagaaaaatcatatgaccatgttaatggaggcagaaag 

ggcatttgacaaactcaaaacactctttcatgtcaaaaaaaaaatcttaaactaggaatagaggaaaacttttgtaacttgataaa 

gagcattaaaaaaaaaaacctacaggtaacatcatacttaatggtgagagactgaacactgtccctctgatattgaaaacaaggta 

agactgtcctctcttaccactctgttcaacatcctactgggagccctagctagtgcaagaaaacaaaacaaaacttatacagatca 

4 0 gaaaagaagaaataagacatcttttttcacagataatatgcatgtccatatggagaacttcaaagaatccataaaacaactctaat 

aaccaataagtgagtctacaggatgctagatcaatatacaaaagtcggttgctttcctatataccagtagtaaactattgaaattt 

gaaataagaataattaccatgtataatagcaccaaaaagacaaaaaaaaaaaaacacaagaaaatacttaggtataaatctaacaa 

aatatgtacaggatctgtatgcagaaaactacaaaataatgatggaagaatcaaagaagatgtaagtaaatggaaaagtagtccat 

gttcgtacattggaagactcaatgttgttaaaatgttcattctgccaagcttgatctgtagattcaacccaatcccaatcaaaatc 

4 5 CCAGCAAGCTGTTTTGTAGCTAATGATGAAATGATTCTGAACTTTACTTGGGAAGGTAAAAGATCTAGAATACCCAACACAATACC 

CACTAAAAAGGACAAAGTTGGAGGACTCACACTACTCAATTTCAAGTCTTACTAGAAACAGATACAATTTCTGCCCTTATGGGACA 

AACAGACATTCATCAAAAATTCACATGCTAGAAAGTAAAGGTAAATTAAGTCAAAACAGTGGTCAGTGGTACAAAAGGAAAGCATG 

TTAGTTTTGACTGTGGGGACAGGGACATGTTTATCCTGAGCTCAAAGGGTAGCCTGGACAGTGGAGGATTTTTAGCAGAGAAAAGG 

gccacagcttagaacatgtaggaagggagcaaggtgggggcattgacagccagagctactcaaaagagatgtggaggaaaaggatg 

50 TTATGTGGTTTTGGAGACAAGTAGGCATGTGTGGGAGGCTGAGACGTGAGATGGGAGGGATTGGCAAGGGGTTGACTTTCAGCAGT 

GT AGAG AAGGG AATG ATCT AAGAG AGCTTGGATTTTCATCTTCATAAATGG ATGGAGCTCTTG GG C CAAGGTTCT C AAACTTGAGC 
CTTTAAAATACAAAACCTAGAGCTTCACCCCAGAGTTTCTGATTTGGCAGGTCAGGGTGGAACCCTAAGAATTTTCATATCCTCCA 
TGTTTCCTGGTG ATG CTG ACATTG CTGGTC CAGAG ACG CACATTGAG AACCCAG CTC CAGGGAACAAG AAGG AG CTC CAAGTTAGG 

CAGGAAAG C CC CAAG CTTACATTT GG ATGGGTTGACTATGAGGGCCTTTGCACTGCCACCTG AAG ATGGTAGCT AAGAGAAGAGGC 

5 5 AGGCTTCAAATATTGGCTCCACCACATACTGTGTGTTCTTCAGCAAGCCAGTTGACCCTCCTGAGGCTCGATGACCAGGTCTGTGA 

ATTGAGGATAACAATAGTATCTACCATTAGGGATGTTGTGCACATCAGTTGATAACCTTTGAGTCAAGTACTCATGGAATAGCTGT 

tttgcattatcctcatcaccttcatcatcatggccattctggccagcactaaagatgtacagccaacctcttctgtggctgaagtt 

TATCTTCTATAAAATGAGAACTTGTTTTTCATGAAGCTGTCATTTTCACAAGTTTGGGGTGCAGGTGCAGATTGCCTACTGTTGTG 
TTTCTGAACACTTCCCTCGCGAGGCTCCTAACCCCACCCCAGTAAACTCATCAACATGACTCCTTCCAGCTTCTACAGCTCTGGAG 
60 AGGGTTCCTTTTTATCTTGCGTTTCCAGGGATGTTTCACGGCCTTTTGTGGAGTGGGCCCTGGCTGAGCTTCTGGCCCTTCTTGAG 

TGTGGAGGATGTCACAGACTGCAGTGGGAAATTAAAAAGCTGCTTGCTTCACAGAGTAAGGGAATGTTAGTAGATGCTTGAAAAGT 
ACCCTGAGGGAGCTGGTCAGAGGTGCTCTGTAAAGTTGCATCTGTTGCTAGCACCATGAGCAGCTGTCTGACCAGGAGGCCTGGGA 
ACAGGGACAGAGAGAGCTGGCACCCTTCTTTCCTCTGCCCtACACATTGGCCTTTCCGCCATTAAGACCATCTCTGCTTGACTTTT 
TCAGTCTCCTGGCTGGCAATTAGCATCTTGAGGTCTCCATTAAGATCTTTTCAAGGATGCTCTTCCTATTTGGTTCAATCTTCTGG 

6 5 TTGAATTTGATACATGTTATGATGTAGGACTTTTTAAAAAAACATAAAACAATCAGGAAAACCTCGCTATACCCATTCCAGCAATT 

CAAGACCAAGTTCATTTTTGGTAAAAACACTTGGGAAAGGGCATTTCCAGGCTGGCTAAGCACTAAATGGCACAGCCCTGTCCACT 
GACTCCCTCCTCAACTGGTGTGTGTTCTGGAGGGATCCATGTCTCAGAGCATTACTTCATTTTGAATGTGCAATTAAAAGAGGCCC 
CGTGCTGCTGGGGATCTCACACTTCTGCTTTCTGGTTTGTTTTGCATGCTGACACTTTGAGGAAAAGCCCATTTCCCTAATTACAG 
ACATCGTCCAGCAGCAGGAAGCACTCTGGCTTGTTGATGCCTGTCTTGTGCTTTCTCTCTGTTTCAGCTGTTTTCCTTTTAAGATA 
70 CTCCTCTCAGATTTGTGTGCTTCTTCCCTTCCCACATTCTATACTGCCCAGCGCCTGGGATTCCAGATCTGCGTTTGAATCCAGGA 

AAGGGAGGTAGGTCAAATTTGTGGGAATCAAGCATATTTAGAAACCCTAACCTCAGGCTCTGCGCATCTGTGGGTGTCTGTAGGAG 
GGATACTTAGGTTTCATGCCTGCATCTGCGTTTCCTCTCCTCTGCCGCTAACATTCTTCCACTGAGCACATGTCCATCTTGAGCTG 

gaaggtttagcggtttgccatcttgtcttgcctgcagttatgatgcagctaaagcatccttctctccttcctataacctatgccac 

TTTGCTTTAAGCATTGAGTATATTTATGTCTCAGGTTTATGAAAGACAATTATAAAATCTCAGGAGACCATCATAAGCTCCTGTAA 

7 5 TATCTTGCAGTCCTGAGTCACCCACAATTATTTTTTAACTGGCTAGGAAAAAGAATGCTAGCGATTTTTTTTTAAATAGACATTCA 
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GTAAAACTCTAGATATTTCTTAATCCACATTTACTGTGTCCTTTTTGCTTAAGTCAGGTGTTTTGGTTTCTCTAGCAGCTGCAGGA 

TCCCCATAAAGATTATGCTCATAAGGTAGTGATGGAAAAGTAAAATAGAGCCTGAAAGCGGGAAACTTCAGCAAGGCACTAAGGCA 

CAGACAAGAGATGTTAGGTCTGCCGGCTGTTGTCATTGCAGTCTGCTGTGGCCTCACCCCCGCCCCCCCCCCCGCCCCGCCCAGGC 

CTTCACAGCTGAGTAGGAAAGGATCTTGGGATGGGTACCAGGGCAGGATCAAGGAAAGCCTGCAACTGCGCTGCCCTTCTCATCAT 

CCATATGTGGTTTGCCCAGATAAAAGCAATATAGTAAGATCTATCAGGCATATTCAACGTGAGTTCTTTTTTCTAGCATCTrGTTG 

GTTGTTTGTGTTTTTCCCCAGAGAAGAGTGAGTGATGAGGTGGCCCTGGGACATGGTAGATGGTGCAGTTCACTGGGGAGACATCC 

TTGGCCCCACTCAGGGTCAATATGCGCCCCACACCGCTGGCTGCAACCCCACCCTGTCCTCTTCTGCTCAAAAGAGCATGCAAGGG 

acattgctaagtggcaattttggttgcaacccagtgttctgttaattattcacaaaagctagctctctttttaattaccaattgtg 

TGTGCGTTGCGTGTGCGTCCCTTCCCCCTTCTCTGAGCACACCTGTATGATGAGGCATGTACTTCTTCCTGGTGGAGAAGAACTGC 

agagatgtctcccaggttgagcctgcagcctggcccggtcaccagcacagcacggtgacttgactgtcctccctggctcccttccc 

cacccgtggcaagtggcaacttgctttcgctcacactgaacgtggtcaacttgcctccctgtcacactgtagcacttgaatagggc 

aatattagattatagcagaggttctcagacattagagtgcttaaaaatcacctgggaagcaggccaggcgcagaggctcacgcctg 

taatcccaacactttgggatgccgaggtgggcggatcatgaggtcaggagtttgacaccagcctggccaacatagtgaaaccctgt 

ctctactaaaaatacaaaaaattagctgggtgtggtggtgtgcgctgtagtcccagctactcaggaggctgaggcaggagaattgc 

ttgaacccaggaggcagacgttgcagtgagtggagatcgtgccattgcactccagctggggtgacagaataagactccgtctcaaa 

aaaaaaaaaaaatcacctaggaagctgtttaaaatttacccttcttgtccgtatgccctatttgctgggtctgaggtgggcccaga 

AC CCTGCTTTCCAGAAGGGAGCCTGAGGGTGGGGTG CCCTG AAG ACCACACTCAGG AAG AACCGGACATGTG AG CTTT CATG AGCC 

agagtcctgccaagaactagaatctgcaggtggctttggccagtcccacttagaggcaagaagacgtgaggatagtagagaacctg 

GAAATCACGCAGTCCCCAGGATGAAAGTGGAACTCTCGGACCAGATCCTTATTCTCTTACTTTCGTGAGCCATTTCTGCCTACCTG 

TTGTCAGGGAGGCAGGAGGTTCATTTTTCTCTCACATGGrGCCTGACATAATGACTTGCACGTGATAGATGCTCAACAAGCATATT 

GAATGAATCAATCAGTTAGATTGTAAATTAAATGCACCAGATGGGCTGGTTGTTTATTTATAACTACACAGTTAACATTTATATTA 

ACATAATGTTAACACCAAAGCGTAATATCTGTTTTCTGTGTTAATTATGGCAAGGTGGGCATAGAGAAGAGATTTCTGAGTGTCTT 

tTGCAGAGCTTGAAAATGTCTATGTGTTGGTTGAGATAGATCAGCCTTTACTTGATGCACTTTCAATCmTAAGTTCTGAAGGCA 

CAGCAAGAGAATTTGGTGTTGAAGGTTTGGATAATGTTTTCAAGTATTTCAATATCCCTCTATTTCTAAACATTAGTAAAAATCAT 

GCCTCATGCTACCATCCTTAGCTTCACTTTGTGTTTCTGAATTGTGTATCTCTATATACTAAGAAGTCCCCCATGTATGCCTGCAA 

ATATGGGAGAGTCAACCGCTCAGCAGAATGTGCACAATGTAAGGCTGTGCCTTGGAGACCAGGCACCCTGTGCAGTGTGATGCACA 

GGCAGGCCTCAGGATGGCGCCGTGGAGGGCAAGTGATACCTACTGACGAAGCCAGTGGAGTGGATGCAAGGCCAACTCAGGCCCTG 

CAGCTGGGGTTCTGTTCCTCAGTGTTGAGGCCACAGGTCTGTGTCCACATGTTTTCTTTTGTACAGTGGGATTCTGCCGCACAAGG 

CAGTGCCCCCAGCCCTTTGCAGATGAGTCAAACATGCTTGTTTGCAGAGCCTGGTGCTGGGTGGGGTGGTCCCATCACATCACCTC 

TTCCTTGGTCATTTCTCTGTAATTAATCAGCCAGTCCCTGACCAAACCAGCAAGATCAATTCTCCCTCTGGTTGGACTCATTCCTC 

CTCCGCCTCCCAGGTTCATGCCATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCGCCCACCACCACGCCTGGCTAAT 

TTTTTGTATTTTTAGTAGAGACGGGGTTTCACCCTGTTAGCCAGGATGGTCTCAATCTCCTGACCTTGTGATCCACCCGCCTCAGC 

CTCCCAAAGTGCTGGGATTACAAGCGTGAGCCACCACACCCGGCCTCCTCTTTCTTATGAAAATTAACCCACAGATGAAGTTTCCT 

ttcacccaagtcttgacaattttctcagcttcaagctgcagaggaaattcctaggcacatcttaacagggctgctttgcattgagg 

GGGCTGTGTGGTTTGAGCGTGATAAGCCTGGATATCTTTCTGCACTATGCTGATTTTTGTTCCCTTAAATGGTATGGATTTGGCAA 
CAATTGTTTGCAGGTGATCTTTTCCCAGAGAACCACTTATTTCCCCCACTGTCTCTGTATGATAGGAGGGCTCTAATGGCCCAGGG 
ATGTGAAAGTGAGACACCTTCAATCGCTAAGGACTGCTGGAAATGTGAACTACAGGAAGTTGAGGGGGCTGGAGGGGAGGAGGCAG 
CACCTGCCGGAGCCATGCTTCAGTGGGTCTCAAGAAAAGCAGAAGCCTGGAATCTCAGGGCTGAGGCCCCTTGATAACTAGGACAG 
ATGGGTTAAT AAAAAGGGATACAGAG ACAT AG GCT AC CT CTT CTGGTT CAATGCCAAGCTAGAAAATCCTGAAATG AACACAGATT 
T ATGAGAT AGG AGTAATAT ATTT AAG AACAC AGT CTTAC ATAGAGATAACTATT TT CCCAAAAC ATCCAAGGTAAATTT ATAT ATC 
TTTATGGATGAGGTTGGGTCTTTTCAGGGAAGGTTGGGGAGACGGAAGGGAAATTACTTATTATCAGTCCTCATGATTCATGGATT 
CCATATCTCCGCATTCATCTATTCATTTAAATCTGTTTGCAACCCCAAAATCAATACTCACAGCACTTTTGCAGTCATTTGTGACG 
TGCACAAAGCAGTGAAAAATTTAAGTCACCCAACACATACGTTGAGGTCGCACAAGGTGACACTCTGCTTTCTTGTTTTAGCTCTT 
ATAAACACATTTTCTTTTCTCTTGGCCCATTTAGTCCATGGTTTTTGCATTTTTGTGCTTTTCTGGGGTGATTTTGCTATTTAAAA 
ATGGCCCCAAACACAATGCTAAAGTACTTACTGTCTGGTGTCTCTAAGTGCAAGAAGGTTGTGATGTGCTTTACAGAGAAAATACG 
TGTGTTAGGGAAGCTACTTTCAGGCATGAGTTATTGTGCTGTTGACCATGAGTTCAAGGTTAATGAATCAACAATATATATGAAAT 
AAATATCTTTAAATAGAAATACACATAAAACAAGGTTCTGTATTGATTGATTGACAAAAAAGTTGTAACCAGAGGATCACAAAAAC 
CTAACACCATATTTCCCCAGGAGCAACTGTTCAGGATTTGCAAATTCAGCTTTCATGGTGATTTTATAGAGCATAACTATTGTGAA 
TAACAAGAAGCAACTGTATTTTGTTTCATGCATAAGATGGAAAGAGAACAGAACCAGAAGTATGATATCGATGAAATGGAGAGAGG 
AG AAAG AAAAG AAAG AAATGACACTAT G AAGATTTAT TAGTT AAAATGTTACTAGTG ATAATAAATTAATCAG AACTTTGGCCT CT 
GCCTTTGATCCTGGTTCCCATAATCTCTAAGTGCCAGGCTCAGATAATGTGGCCCTTGCAGGGTTTGGGCAGCTAGTCCTCTAACC 
ATTTTCTACAGGTAAACGTGGACATGAAAGAAGCCAGGGTGAGGCAGGCAGCTTCCAGAAGCACACACTGGGCTCAGCTCCTTCCT 
TCCTAACCTCTATTTTAGCTCCACGTACCTCTTCAATACCAGAAAGTCTTCTTCTGATTCTGCCAGAGCCCAGCTCCTAGAACCTA 
GCTCATACACTCACCAGCCTTTTTTGTCAACAATTCATTCAAATATTTATTTACTTAAATATCCATTAAGCACTGTTGCTTCTCTC 
GCCCAACTCCATTGCACATGCTATATCAGTTATCTGTTGCTACATAACAGATCACTCTAAACTTAGTGGTTTAAAACAACAATAAT 
TACTTATTATTGCTCATAATTTCTGTGGGCCAAGCATTTGAGATAGCTGGGTAGGCTCAGGCCCTCTGTAGGGTTGTAGTCAGGTG 
TGGGCCAGGGCTACAGTCTCATCTGAAGGCTTGATAGAGGCTGGAAGATACTATTCCAAGGTGGCTGCTCATACGGCTGGTCACTT 
ACTGCTGGCT ATT GGCTAGAGGCCTCAGTTCCTTACCACATGAGCCTCCCCAAAGAGCTACTTGAGCAT CTTT CCAATGAGG CATC 
TGGTTTCCCCAGAGTGAGCAATCCAAAAGCTGAGGAAAAGTGTTAAGGGCTTTCATGAGCTAGCTTCAGAGACCCAACATTGTCAC 
TCTGCAGTCAGCCACTCTGTGTGCAAGGGATGGGAGTACCAGGAAGTGAGGATCACTGGGCACCATCTTGGAGGCTGCCTGCCATG 
TATACATTTTAACTCTCAAACAAAATTTGAAGACTGAAGACCCATACTTAAAGTAGCCTCTGTTCCAGGCAGTAGAGAACAAAATG 
TAAACGTACTTACACTAATGGAGTGTCTATTCTAGTGGCTTTGGGGAATATAGACAAAAAAACAGAACTAAAACTCTAAGGTGGGA 
CAGGGAGCTGGGAGTGTTAGTGTCAGGTGGGCCTATAGAGCTCAGCCCCCCTTCATCATGTTGGCATTCATGCTGGCTGTTCCTCT 
GTAGGGGATGAAATTTTCCCCTGCCAGAAGAATGGGCTCTGGACAGCTTGTTCAGCTGCTTGCTCAGGTGTGAGCATCTGTGCCTA 
ATCTTCCAGTCAGACTGCCCTAGAAACATCATTTCTTAATTAGCTGAAAGGGTATCTGAAACATTGTACTTATGGTGGCAAGCATG 
GATCTATTGCTCTTCATCTATAAAGTTGCTGCCTGATAAGGTAGAACTACACAAATGATAGTTTCCCAACTAAATGCATTTTAAAG 
GGCAAAGGTTGTATAGTCAGCTTTAGTCCTGGCATAGGGGAAATGGACTATGGAAGTCTAGTTGGAAGAGAAGATTGAAACATGCC 
AGTAAGTG CAAAAGG ATACAGTATAATTTAAAT AAAACACATGGAAGACATG AGGATGC TAGTGGG ATATG ATGGG CTCATCCATT 
TCTGCAGGCTCCAGGAGGGTGGCTGGCAGGGCTTCTTTGGTGTGGGGCAGAAAGAATCAAAGCCTGTAGAATAAATCTGACTCCGT 

tctagatttaactcctcatggtgtatcacgtgcaaggtgaagcctgactggcactagggaggattttgaggtaaggaagcattgtc 

tttggttcagtccaagccctcactgactttccaccatcttcaggtgggggtgggcatgtccgtctgtctcccagcctcatgcacac 

acatgtgtgcacacacatgcacacacatgcatgccttcttatgaagtgtgggtctggctgcccgtgctttttccttcatctcacca 

tgacttatccttccctcttctattcaaagttcccacttgagagggtccagttgccctgggcacccctccacactccccactcatga 

ctgaaattagttacagtggctttggtatactgtcatcccctttcaccagtgaagaactctattgctatagtgcccaggtcacacaa 
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